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to which they are attached forman aryl or
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\R[err] and R[err]

het er oaryl ;
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invention is directed to conpounds of the fornmula [err] and zo*
pharmaceutical ly acceptable salts thereof. As used in-fornula_ |, and
t hroughout the specification, the synbols have the foll ow ng angs: A s
-a bond, -(CHerr])[err]- or -CH(B)-, where n.is an integer of | 15 to 3
jand B i.s -CN, -CON(R[err])Rlerr] or qu}Tr]R[err] Rlerr] is |ower alkyl,
iaryl or arylalkyl; Rerr] is hydrogen, hydroxy, al koxy, -CH err] OH, cyano,
-C(OORerr] -CJerr]H -CONHerr], tetrazole, -CHerr]NH err] or hal ogen;
" [err] Herr] is hydrogen, alkyl, heterocycle or 20" Rlerr] is
hydrogen, alkyl or B, Rerr], Rerr], Rerr], Rerr] and Rerr] are
i ndependent |y hydrogen, al koxy, |ower al kyl, halogen, -OH -CN,
-(CHerr])[err]NRlerr]COR[err]. -CON(R[err])Rerr], -CON(R)OR[err],
-CJerr]Rerr], -SRerr], -SCR[err] -Sqerr]R[err] ' '

Rlerr] and Rlerr] may together with the carbon atons
het erocycle; R err] and R err]
ydrogen or |ower alkyl; Rerr] is lower alkyl; and 5

re i ndependently hydrogen, alkyl, cycloal kyl, aryl al kyl,
or Rlerr] and R err] may together with the nitrogen

The present invention is directed to compounds of the formula

1 .
- (I)H 136 - 1.13
' CH-CH—NH-cl:-A—@_Rs
. 4 f}
| R’Q R R’
10 - NHSOle

and pharmaceutiéally acceptable salts thereof. As used in formula I, and
. throughout the specification, the symbols have the following meanings:
A is a bond, -(CH2)p- or -CH(B)-, where n is an integer of 1

15 to3and B is -CN, -CONRRMR? or -COsR”:

R! is lower alkyl, aryl or arylalkyl; |
R? is hydrogen, hydroxy, alkoxy, -CH20H, cyano,
-C(O)OR7, -CO2H, -CONH3, tetrazole, -CH2NH? or halogen; -

s
; " tRS'

R3s hydrogen, alkyl, heterocycie or R® :

20 _ R4 is hydrogen, alkyl or B;
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_ " RS, RS, R8, R8 and R8" are independently hydrogen,
alkoxy, lower aikyl, halogen, -OH, -CN, -(CH2)nNRSCOR?.
" -CONRSRE', -CON(RMORS, -CO3RS, -SR7, -SOR’, -SOR’,
" -N(R6)SO2R!, -NRS)R® -NRSCOR?, -OCH2CONRORS',
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atomto which they are attached forma heterocycle; wth the proviso that
when Ais a bond or -(CHerr])[err] and R[err] I s hydrogen or unsubstituted
al kyl, ‘then R4 is B or substituted al kyl . The conpogifis, Of

for rrul a l possess. activity at the beta 3 adrenqr.gl C receptor in rramml s and
are useful 'in the treatnent of di abetes, obesity, gastrointestinal diseases

and achal asia. 15 The present invention provides for conmpounds of
formula I, pharmaceuti cal corrp05| ti ons -enpl oyi ng such conmpounds and for
net hods of using such GGQH 7 ok-aryl; A RSQNA R SoreR I RE' Ha?'i&ge‘ﬂier‘éﬁﬁa‘tﬁé‘s

terns used to descrlbe oun the | |nven
definitions apply to t ﬂ’r‘f&;ﬁ"%%&w%@m q}? rocycfe,
speci fication (unless 20 t hey aRéanrl R6raré Bﬂetendemt;chydrogepmrlldwer allk)d;t ances)

ei ther individually or as part of 725% ﬂ{% gﬂﬁp The terns "al k" or
"al kyl" refers to both straight a nc d ain groups having 1 to 12

carbon atons, preféabl y 1to 8 3 31’#'&" nderibit hydsegen. %*%éﬁﬂ?@kylt hat
the terms "al k" and ' hiyydxkyma@mﬁ\ema 25rR9Lt{iatlt95ﬁia9t5 dxegmnsemge@s

met hyl , ethyl, n-propyl, iso- IS ut
‘tert-butyl, n-pentyl, RPN % h"?“?‘%@ W"I 2“'#&"‘? %@ﬁ?)ﬁf“
n- hexyl and the |ike asvmwlsaémndlbst(ﬂ'lﬂremdgﬁ uﬁwmotmswbﬁmdlalkyht ed

al kyl" specifically de (&F& s defined above having one or
nore of the foll ow ng su stltuentéug% Hh?gf" ecially to 30 faorm

trihal oal kyl, parti@ularly ﬂ?ﬁ%ﬁﬁ%@ﬁm ltﬂqs$qsﬂ6?‘¥yh'¥taﬁ§‘le)b°‘aa3 yl;
cycl oal kyl; hydroxy; agitsefer tor@i mémnidl©akd afe usefulGhl.théirkatingnt of

- CON S The t
" ow(erR[ glr rkl/l) A g;r]errpl g%“gg Mﬁﬁ?ﬂg&%ﬁl&ﬁ 5 i };@%éar Ls degcr ?lrorend

above containing 1 to car bon at ons. KMB6a - 3-

15 The present invention provides for compoimds of formulia I,
pharmaceutical compositions employing such compounds and for methods
of using such compounds. Listed below are definitions of various terms
used to describe the compounds of the instant invention. These definitions
apply to the terms as they are used throughout the specification (unless

20  they are otherwise limited in specific instances) either individually or as
part of a larger group.

The terms "alk™ or "alkyl” refers to both straight and branched
chain groups having 1 to 12 carbon atoms, preferably 1 to 8 carbons. It is
understood, therefore, that the terms "alk" and “alkyl" denote both

25  unsubstituted groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, -
iso-butyl, sec-butyl, tert-butyi, n-pentyl, 1-methyibutyl, 2,2-dimethylbutyl,
2-methylpentyl, n-hexyl and the like as well as substituted groups. The
term "substituted alkyl" specifically denotes an atkyl gréup as defined
above having one or more of the following substituents: halo (especially to

30 form trihaloalkyl, particularly trichloromethyl or iriﬂuoromethyl); aryl;
cycloalkyl; hydroxy; amino; thiol; or Y, where Y is -CN, alkoxy,
-CON(R6)RS', -CO2R6 or -N(R6)SO2R!.

The term "lower alkyl” as employed herein includes such alkyl
groups as described above containing 1 to 6 carbon atoms.



The term "al koxy" refers to any of the above al kyl groups linked to an
oxygen atom The term"lower al koxy" refers to any of the above |ower al kyl
groups |inked to an oxygen atom 5 The term"aryl" ref ghg %
nonocyclic or bicyclic aromatic groups containjfg from6 to 10 carbons in
the ring portion, such as phenyl, naphthyl, or such groups optionally
substituted with one or nore substituents sel ected from hydrogen, al koxy,

- lower al kyl, halogen, -OH, -CN, -(CHerr])[err]NRlerr]COR[err],
-CO\I(R[err])R[err] - CON( R ehejteroR]adicoxly )’ ref&ﬂteamjﬂ[meaboveaﬁﬁ{lgrmbs lihKed to-
-SOR err], SCIerr]R[er ]WMrr])SQerr]R[err] -N(Rerr])Rerr] :

-NR[err]-CCR[err] - err])Rlerr OCH err]COJerr]R err

aryl . Phenyl and subst i t ut edhettenmy Tloweralkoxar' sefeesdo me}ﬁrsrahovmmg Yl or
"hal 0" refers to chl origgupshinked fbFan dxygel g, Or i odi ne. The term
"heterocycle" referg to fuII sat uy unsat ur at ed r| ngs of or

atoms containing ond or two %Mméﬂmwﬁ Gﬁ‘b?mmg‘:ﬁ?“%ur

nitrogen atons provi de(tohhhﬁngﬁemt&mdmmbdneﬁnthi:ringtpbmmﬁkmsmheﬁy‘le ring

S thieny! . 2 and 5o urk aﬁ”ﬁhgpﬁp%ﬁg@'ﬁ%ﬁﬁﬁ%%ﬁsi fOicn diglot o™ 71
term heterocycle al so |Sﬂb$m selested fram V@@sem&mmomalkvl«balom -OH,
si x- menbered ring cont aiQON, ng:lozmﬁcekd[@onmﬁﬁm ADONCRS)ORST, CQOsRGL-SRE, as

defi ned above is f ed b e J the Higycli g is attached
by way of an avail EMOngé?Z% %Ea%éﬁged ﬁﬁ%{))gﬁ ﬁ@@gcycl e groups
i nclude 4-, 5-, 6- or 7—OGH13EQN(RQ]R6 5-QCH2COzR7 or aryl ndPbenyl and® Substifined 6-,
7- or 8-uinolinyl, 5-. ﬁignyl glre squ| nolinyl, 4-, 5-. 6- or 7-
benzot hi azol yl, 4-, Benzoxazoly[ 4-, 5-, 6-

7-benzi m dazol yl , 4-, 5-, 6-Theyterm fhalogen? af Zhalg'yeferyto ch@nneﬁbromme fluorine
7- benzof ur anzanyl , driodifie. Or 7- benzodi oxolyl and 4-, 5-, 6- or

L e 4 AR S it
one or nore substituentungsaf Sciréddmocontdining onk et byo axygemahdlazsnlfdn)athmsgen.
al koxy, ITower alkyl, haj{ggine 1¢dur nithdgen atoms provided that the total number of hetero
atoms in the ring is four or less. Preferred monocyclic heterocycle groups
include 2- and 3-thienyl, 2- and 3-furyl, 2-, 3- and 4-pyridyl and
20 imidazolyl. The term heterocycle also includes bicyclic rings wherein the
five- or six-membered ring containing oxygen and/or sulfur and/or
nitrogen atoms as defined above is fused to a benzene ring and the bicyclic
ring is attached by way of an available carbon atom. Preferred bicyclic
heterocycle groups include 4-, 5-, 6- or 7-indolyl, 4-, 5-, 6- or 7-isoindolyl,
25  5-,6-,7- or 8-quinolinyl, 5-. 6-, 7- or 8-isoquinolinyl, 4-, 5-, 6- or 7-
benzothiazolyl, 4-, 5-, 6- or 7-benzoxazolyl, 4-, 5-, 6- or 7-benzimidazolyl,
-4-, 5-, 6- or 7-benzoxadiazolyl, 4-. 5-, 6- or 7-benzofuranzanyl, 4-. 5-, 6-
or 7-benzodioxolyl and 4-, 5-, 6- or 7-benzofuran. The term "heterocycie”
also includes such monocyclic and bicyclic rings wherein an available
30 carbon atom is substituted with one or more substituents selected from
nitro, keto, azo, thiazo, hydrogen, alkoxy, lower alkyl, halogen, -OH. -CN,
-(CH2)nNRSCOR?, -CONRO)RS', -CON(RS)ORS', -COzRS, SR,
-SOR7, -SO2R7, -N(RS)SOzR!, -N(RS)RS' -NRSCOR?,
-OCH2CONRO)RS', -OCH2CO,R? or aryl .




-(CHerr])[err]NRlerr]COR[err], -CON(R[err])Rerr], -CON(Rerr])ORerr],
-CdJerr]Rerr], -SRerr]. -SORerr], -SOerr]Rerr],
-N(Rlerr])SOerr]Rerr], -N(Rerr])Rlerr] -NRerr]CORerr], KM36a

-OCCH err]CON(R[err])Rerr], -OCHerr]CJerr] R-egx] or aryl. KMB6a - 4-
The conpounds of fornmula |I can be converted to salts in particul ar

phar maceutical |y acceptable salts using art r ecogni zed procedures. |f-the
conpounds of fornula | have at |east one basic center, they can formacid
" additi.on salts. The’se are f’cb'hereoinpdtmdse&bnpmalcanbhcemremgm sedvsgiarparticalar ds.

5 such as m neral gmeéutﬁmcﬁgﬁbih%%ﬁ nﬁm%cdrfixggﬁ ?Je?i{P}Bé&iu&Qi @ 2

hydrohalic acid, wth Strong organic I C ~acl
al kanecar boxyl i ¢ aci dsCempaunds ofiformulad haye aklgaspane hasig eenttsiBy can formacigy

, subﬁt i tut efl f;)rdexarrphm?&ys?ajd qgegearéfuirmled,ampéﬁgimt fwlmmgﬁfadrgarﬁ@}aﬁds 10
such as saturated of unsaturate | 0 i, C i ds e.oxalic

mal oni ¢, succinic, ém 3’ W%’ ‘Sﬁr’? mpéestﬁfwragﬁph%pﬁgggﬁﬁ T&uch as
hydr oxycar boxyl i ¢ aci dhydrbbahoenczdmm& stroug ptganic ogtboxylic ecids,auchias, nal i c,
Cartar L .

artarrc or crtric acl Wﬁh@%&%ﬁ%%x dﬁrat&ﬁémcﬁ:#faﬁ{ub&:ﬂie%

glutam c acid, or such acid, or wth _organic s oni c. acl

such as al kane- (of 1 fupbstitued. foxexamples by halogan, for sxampleriffuprpacetic 3cide sughp| e
15 nethane- or p-tol uem&ubﬂmuﬁsmﬁdd@mﬁm@mw@omud\pwwcon salts

Canter The compoultle. Bk suRdiE llbir ] DR orteRpRREEL ookl Spih,
exanpl e COOH) can f or mhydioxycarbaxylip acids. foruxampls aicgl:m glygoliey lmemahtr.e for

exanpl e, netal salts, %c%?c%l‘ﬁéxﬂ.ﬁ@ﬁﬁéarﬁfno%iﬂ@'ﬂo?@x 1&&&%@&: sal ts,
for 20 exanpl e sodiu of assj um or ﬁgB%}anSI um sal t or sal W t h

ammoni a or an organic IC agich AT SHC SR °FP‘M‘ Bt Yl “’dad& such
pi peridine, pyrrolidinasalkaneof 1 toH earbon dtoins) ervaeylsalfdnit wms;eforéxampwarrp'l e

ethyl -, tert-butylys dighiife: or §ltdidHREARNC acid.” E&pbading hbil Whdition Shits can
also be formed having, if desired, an additionally present basic center.
The compounds of formula I having at least one acid group (for example
COOH) can form salts with bases. Suitable saits with bases are. for
example, metal salts, such as alkali metal or alkaline earth metal salts, for
20  example sodium, potassium or magnesium salts, or salts with ammonia or

an organic amine, such as morpholine, thiomorpholine, piperidine.
pyrrolidine, a mono-, di- or tri-lower alkylamine, for example ethyi-,
tert-butyl-, diethyl-, diisopropyl-, triethyi-, tributyl- or :
dimethylpropylamine, or a mono-, di- or trihydroxy lower alkylamine, for
25  example mono-, di- or triethanolamine. Corresponding internal saits may
furthermore be formed. Salts which are unsuitable for pharmaceutical
uses but which can be employed. for example. for the isolation or
' punficatlon of free compounds I or their pharmaceuncally acceptable salts,
are also included. _
30 ~ All sterecisomers of the compounds of the instant invention are
- contemplated, either in admixture or in pure or substantially pure form.
It should be understood that the present invention includes prodrug
forms of the compounds of formula 1.



di et hyl propyl am ne, or a nono-, di- or trihydroxy |ower alkylamne, for 25
exanpl e nono-, di- or triethanol am ne. Corresponding internal salts may
furthernore be formed. Salts which are unsuitable for phar macekl_i;,i'3 gl uses
but which can be enployed, for exanple. for thg_isolation or purrtication
of free conpounds | or their pharmaceutically acceptable salts, are also

i ncl uded. 30 Al'l stereoi soners of the conpounds of the instant
invention are contenplated, either in adm xture or in pure or substantially
purg f.or][n 't s]poulhd be Undﬁiéddm;ibfuhﬂﬁdiflt_hbfhsﬁhﬁﬁﬁ&itiéinﬂﬁgﬁbé[mﬁhé&_@éuﬂez f
prodrug fornms of the conpg r . - 5- e. conpounds of .
the instant inventi OnCl?@aqgggﬁh%%g%y?éggmneﬁyaﬂ%oq%&xﬁ{npgﬁad ﬁ%g}%be

“obt ai ned by met hods exfoltpwing descriptionse f ol | owi ng descri ptions. Conpounds .of
formila | can be prepared Sutds | :

[err] wth a compound of ,floﬁmﬁﬁa lolagfll |err|%q gerpe gi érdrqupl EE%E% géﬁ,

hal ogen, CN, CQer#R['@r"F‘]g, g??ﬂ“&r],_ CHerr]OPro', ORlerr] or OPro',

optionally in the pres@nce of an acid scavenger such as 15 _
dii sopropylethylanmne to forma conpogAd of formula IV [err] In formula Il

and throughout the specification, Proljs a syitable protecting 20 gr oup
such as triethylsilyl, Pro' is a‘kﬂl‘t‘%ﬁl‘é‘@aﬂ ng group such as

R? RS

with a compound of formula
10 m '

. _CH-CH—L

R?
NHSO,R!

where R2' is hydrogen, halogen, CN, CO2R7, CONHz, CH20Pro', OR7 or
O-Pro’, optionally in the presence of an acid scavenger such as
15 diisopropylethylamine to form a compound of formula -

v
' Pro- RS 3
R R
: CH-CH—NH-C— A—.@_Rs
4 '
R? g R RS

NHSO,R!

In formula III and throughout the specification, Pro is a suitable protecting
20  group such as triethylsilyl, Pro' is a suitable protecting group suchas
bcniyl or 7-butyldimethylsilyl and L is a leaving group such as jodide,
wriflate, tosylate, or bromide.’ _ o o '
~ Compounds of formula IV, where O-Pro is triethylsilyl are then
sequentially deprotected to form compounds of formula I by first
25 treatment with a source of fluoride such as tetrabutylammonium fluoride



benzyl or t-butyldimethylsilyl and L is a |eaving group such as iodide,
triflate, tosylate, or brom de. Conpounds:-of formula IV, where O-Pro is
triethylsilyl are then sequentially deprotected to form corr_pm of
formula | by first 25 treatment with a source of fluoride s 2

t et rabutyl ammoni um fl uori de KM36a -6- in asolvent such as
tetrahydrofuran to renove the Pro noiety; and where R err] -is O benzyl,
hydr ogenol ysis in a solvent such as nethanol using a catalyst such as Pd or

Raney nickel or alter i i 1o : ) in a
sol vent. such as met hyﬁ%&?rﬁééig%gkfﬂgmu{gn’g&??’h%mg”§“%@ggm ; 8 Whird

; d
where Rlerr] is o er RfRs O-benzylpydroge WW&’E‘B?%F?S{;Z nglgsgij o
cogpou_nds of Lornulg tatatpgrsachysePd dr Raneg@lickel driltepriatively aveatnid _nemﬁt]\aiISevGQ:[ZRl
reduction with a redugj; J i en
such as t'etrahydrofurgéﬁa ?%&génrﬁeBrgt%gQé@?}%%s%%‘s%&?%ggﬁq&mﬁe%@?%gﬁr] S
CH err]OH and whef e Rreanzyl graup; pnd whereRitiis COoR Tyimnild alkaline hydrlysigiint 10
such as borane to gengirtfic 6OAPAUNAS Of Firmufll I'Whede R2MICOSHMART Where R2' is

"R iy ;
et [FEPSORN

CHerr]NH err]; and cyano,, treat ment {, n actj vated
e Lont oo thg redacipg agenh Spchh s I Bl a

azi de source such as
| where R err] is tet saizertauchiisttenraiytirofatan to gemspae votapminds of farinmid I where be

Bne’equivalent of g cReisGHIOR I PHER Y Royind SRRHEE nith o BAMRM ooy 11 1
group such as br ok de sughnsibgeang to genesate gempenndsof formulad, waese R2tis CHaR;
hal ogen, CN, CJ err] Ragd where ®A\ls[chsid, reaithedit With@h acliviéZadide sourdeQyubh as
conpounds of formila trimethylsilyl azide to generate coinpounds of formula I where R2 is

tetrazole. - ' |
Alternatively, compounds of formula I may be prepared by stirring -
15 two equivalents of a compound of formula II with one equivalent of a

compound of formula
\'
R6
" [ '
C—CH-L
R?
NHSO,R!

20  where L' is a leaving group such as bromide, iodide or chloride and _RZ" is
hydrogen, hydroxyl, halogen, CN, CO2R7, CONH2, OR7 or O-benzyl, to
form compounds of formula e
V1
. QO RS RrR3

1] ) ]
.C—CH-— NH- <|:— A—@_Rs
)i;r | R¢ >

2" R
R®  NHSO:R!
25 _
Compounds of formula VI are then converted to compounds of formula I

by sequential treatment with a reducing agent such as sodium borohydride
(and in the case where R2 is O-benzyl, subsequent hydrogenolysis using a



VI [err] 25 Conpounds of fornmula VI are then converted to conpounds of
formula | by sequential treatnent with a reduci ng agent such as sodi um
borohydride (and in the case where R err] is O benzyl, subsequerntisa

hydr ogenol ysi s using a KM36a -7- catalyst sgch as Pd or Raney nickel to
renove the O -benzyl group) in a solvent such as nethanol; and where R2 is
CO2R7, .m | d al kaline hydrolysis to generate conpounds of formula I where
R[err] is CJerr]H and where Rerr] is CJerr]Rerr], reduction with a
reduci.ng agent such ascdnlysktlsuchsPdmmyamkdbtolmavsﬁb&bhenwumupsma

tetrahydrofuran to gen SGEHHR Mtk oR fanfl HFHEH R2 s i hihiide”
CH err]OH, and where l{{arr IS cyano, af}uctlon w t ;ﬁent such
as borane to generate ﬂﬁ&gﬁ\e%mmmnﬂsamr@ukzlmﬂtﬁ ésr f and

and where Rlerr] is cyawheme RY ¢aCORRY, rw&hommnmqtrem@agwdﬁha@uﬂﬁ@msuch as

o) s ol razol & AR R SERFRE B RROMAGo ot By

sequential |y heating- cfomelakishese R2is GHLQH; pndvivhereRmiscyans reduction witha | 1| a
[err] 15 followed by, rdggcinBd g&ﬁ§€cﬁ’ﬁ%%?an@h€ tletinéc Skl lof fAHRILAWRGE
hydr ogenol ysi s using a gat such E‘n ni ckeJ to rermve t he
O benzyl group in a sopvésh O‘P"Y%{Wd B“P{'["éf‘?]‘“?‘@ azide

CJerr]Rerr], mld al kaircMchultmhmnylmylmzi;bnegeﬁeeate@eimaadempémfdsrorruI al -
where R err] is 9 is CJerr]Rerr], reduction wth
a reducing agenth g@"\“ﬁnﬁ E%??O‘W&ﬁ dride in a solvent such as
tetrahydrofuran to generateComppmdscnffwnub may also be prepared by sequentially
heating compounds of formula II with compounds of formula
Ia ' )
0,
! 6
_CH-CHR

NHSO.R!

15 followed by, in the case where R? is O-benzyl, subsequent hydrogenolysis
using a catalyst such as Pd or Raney nickel to remove the O-benzyl group
in a solvent such as methanol; and where R? is CO2R7, mild alkaline
hydrolysis to generate compounds of formuia I where R2 is CO2H: and
where R?' is CO,R7, reduction with a reducing agent such as lithium

20 borohydride in a solvent such as tetrahydrofuran to generate compounds of
formula I where R2 is CH,0H: and where R2 is cyano, reduction with a
reducing agent such as borane to generate compounds of formula I where
R2 is CH3NH»; and where RZ'is cyano. treatment with an activated azide
source such as trimexhylsilyl azide to generate generate compounds of

25 formula I where R2is tetrazole.

Compounds of formula II where R4 is hydrogen can be prepared
by converting compounds of formula

" VII
0
1]
R3- C—A —@_Rs
5

"R



formula | where Rlerr] is CHerr]OH and where R err] is cyano, reduction
with a reducing agent such as borane to generate conpounds of fornula I
where Rlerr] is CHerr]NH err]; and where Rlerr] is cyano, tragavseat with
an activated azide source such as trimethyl sikgl- azi de to generate generate
conpounds of 25 formula | where Rlerr] is tetrazole. Conpounds of fornula
Il where R4 is hydrogen can be prepared by converting conpounds of formula
VIT [err] KM36a by sequential reactions entailing initial reduction
using a reagent such as sodi um borohydride in a solvent such as ethanol to

gener ate conpounds of W&tﬁxaﬁmmﬁﬂds eh@iling xﬂﬁ*ﬁﬁﬁﬁh’&fﬁn'dﬁmgti ﬁﬁ%dﬁ?&ﬁchchfs
conpounds of formula V vvh a‘mde ent such@ %’ﬁ a2|d<‘a15 P a
sol.vent such as net hy| M Rprohydpdes a SplYFPIGHE rﬂp%un 0
reduci ng agent such asformujahenyl phosphine in a soI vent such as

t et rahydrof uran praduc compounds of formula Il where R4 is hydrogen.

Al ternatively, using standard chem stry wn to those skilled in the art,
conpounds of formula VIl can be convegteéd to the corresponding 15
tosylate. chloride or brom de prior tBTFH' nt with ammonia in a

sol vent such as tetrahydrofuran to directly p conpounds of formula I1
where Rl err] is hydrogen; or 2) sequential trea t with an azide source
such as lithiumor sodiumazide in a solvent such as aqueous et hanol

foll owed by treatnent with a reducing agent such as tri phenyl phosphi ne in

20 a solvent such assaisequehng! eéashart dfema{:&dw%fmwmm aredgeata ||
such as rimethyisilyl azide in a solvent such as methylene chloride
10 followed by treatment wnh a reducing agent such as wiphenyiphosphine in
a solvent such as tetrahydrofuran prociuces compounds of formula II
where R4 is hydrogen.
Alternatively, using standard chemistry known to those skilled in
the art, compounds of formula VIII can be converted to the corresponding
15 tosylate, chloride or bromide prior to 1) treatment with ammonia in a
solvent such as tetrahydrofuran to directly produce compounds of formula -
1T where R4 is hydrogen: or 2) sequential treatment with an azide source
such as lithium or sodium azide in a solvent such as aqueous ethanol
followed by treatment with a reducing agent such as mphenylphosphme in
20  asolvent such as tetrahydrofuran to produce compounds of formula II

where R? is hydrogen.
R8
« R¥

Compounds of formula II where R3is  R® or _
heterocycle, A is a bond or (CH2)p and R4 is hydrogen can be prepared by
fusion of a compound of formula VII with an aminating agent such as

25 ammonium formate followed by heating with a strong mineral acid such as
aqueous methanolic hydrochloric acid.



where R4 is hydrogen. [err] Conpounds of fornula Il where Rerr] is Rerr]
-or heterocycle, Ais a bond or (CHerr])[err] and R err] is hydrogen can be
prepared by fusion of a conpound of fornmula VII with an am nat KMB6agent
such as 25 ammonium formate foll owed by heat-ing with a strong m neral
acid such as aqueous nethanolic hydrochloric acid. .KMB6a [err]

Al ternatively, compounds of fornula Il where Rlerr] is Ais a bond or
(CH2)n -and R4 is hydrogen can he prepared by reducing conpounds of fornula

IX[err] 5 where Rlerr] in formula I X is alkyl or benzyl, wth‘a@:&kng
e

agent such as diborane. Optically active conpounds of forrrul all
obtai ned by-10 reduction of oxine ethers of formula IXwth a g"
preequil i brated conpl ex of Alternatvelp ccompbuadsof formua Iowhéry Rids e R

nor ephedrine foll ow ngAt 2 bBh@6F hd R4 i sSﬁydég pﬁ%%
Suzukano, Tet. Lett. 19 593 qﬂg?lga %o ounds~ of X?or%u myv\rﬁgi?cén% and
R4 are hydrogen and A F@“&Q}m e prepared by hydrogenation of

compounds of fornula Xpkerr] over a catalyst such as Pd in a solvent such .'
as methanolic hydrochloric 20 acid. Ooniggq&gs of fornula X may be prepared

foll owi ng the procedure '
R

where R? in formula IX is alkyl or benzyl, with a reducing agent such as
diborane. N :
Optically active compounds of formula II can be obtained by
10 reduction of oxime ethers of formula IX with a preequilibrated complex of
the borane and enantiomerically pure norephedrine following the
procedure of Y. Sakito, Y. Yoneyosht, G. Suzukamo. Tet. Lent., 29, 223,
(1988).

R®

Compounds_ of formula I where R3 and R# are hydrogen and A is
15 -CH(B) are prepared by hydrogenation of compounds of formula

X

B
I

; CH~CN
RS_@I

R3

over a catalyst such as Pd in a solvent such as methanolic hydrochloric
20 acid. Compounds of formula X may be prepared following the procedure
of E.C. Horning et al., Org. Syn. Coll., 4, 461 (1963).

‘Compounds of formula II where R3is R , A is -CH(B),
B is CO2Me and R4 is hydrogen are prepared by condensation of aryl
malonic acid with compounds of formula



of EC Homng et al., Og. Syn. Coll., 4, 461 (1963). [err] Conpounds of
formula Il where Rerr] is [err] , Ais -CH(B), Bis CJerr]Me and R err]

i s hydrogen are prepared by condensation of aryl nmalonic acid KMB36a
conpounds of fornula KMB6a -10- Xl [err] inlf-sol vent such as ethanol
fol | oned by digestion in acidic nethanol. 5 Subsequently the above set of

-corrpounds where B is CJerr]Me can be converted to the corresponding. set of
conpounds of forrmula Il _where Bis -CON(Rlerr])R[err] follow ng the
procedure of Weinreb eXlal ., Tet. Lett., 48, 4171 (1971) and in the case

" when Rl.err] and R err] are hydrogen, the latter ujRS nately to compounds of

- formula Il where Bis CN by a dehydrating 10 tRsSUCh as phosphor ous
oxychloride. R8 [err] Conpounds of fornula Il Rlerr] is [err]

Ais a bond and R err]-is B, are prepared by trdakﬁent of benzylic acids of

the formula Xl [err] 15 with a chi orinating ent such as thi onyl chloride

or phosphorous pentachl oride (as described eeger, et al., US Patent
3,006, 917) to produce conpounds of fornRl rr
T . . 8" R8
A RS

in a solvent such as ethanol followed by digestion in acidic methanol.

5  Subsequently the above set of compounds where B is CO2Me can be
converted to the corresponding set of compounds of formuia II where B is
-CON(R? )R?' following the procedure of Weinreb et al., Ter. Lett., 48,
4171 (1971) and in the case when R? and RY' are hydrogen, the latter
ultimately to compounds of formuia II where B is CN by a dehydranng

10 agent such as phosphorous oxychloride.

’ RCe
» MR¥

Compounds of formula Il where R3is R® ~ | Alisabond
and R4 is B, are prepared by treatment of benzylic acids of the formula
- _
| HO, COH
R‘-q RS
~ R¥ R® R’

15
with a chlorinating agent such as thionyl chloride or phosphorous
 pentachioride (as described by E. Seeger, et al., US Patent 3,006,917) to
produce compounds of formula

XII '
a COocCl

20 Rs Rs R’



20 KMB6a Compounds of XIll are then condensed with an am ne or al cohol
In a solvent such as pyridine or in diethyl ether in the presence of an

aci d scavenger such as a tertiary am ne to produce conmpounds of éﬁégul ab
XIV [err] which is then treated with amonia in- g sol vent such a Bxane

to [err] produce the conmpounds of forrmula Il where Rerr] is [err], Ais a
10 bond and Rerr] is B. Conpounds of forrmula Il where Ais a bond, :
Rlerr] is hydrogen and Rlerr] is B nay be prepared upon sequenti al

treatment of conpounds of formula XV [err] 15 with aqueous basic amoni um

cyani de* fol | oned by aci G:WWNMW*BE‘%“%AEMQﬁ 113&0?{(4@ 628:

Patent 3,517,023 to progdyRre % f.or.mu . _
12- which are then converteﬁgp .?fdﬂgg"l&fl%FmﬂhaPtﬂsem@fankiHs a

Scavenger such as a tertiary amine to produce compounds of formula-

S XIv
_ B\ ,Cl .
8@
R® & MR
which is then treatgd with ammonia in a solvent such as dioxane to

RS
; l‘-R“'

~ Produce the compounds of formula II where R3is R® Aisa
10  bond and R4 is B. '

Compounds of formuia II where A is a bond, R.3 is hydrogen and

. 4 -

R% is B may be prepared upon sequential treatment of compounds of
formula

XV

R3

RS_@ l

with ilqueous basic ammonium cyanide followed by acid hydrolysis as
described by L.B. Crast et al.. US. Patent 3.517,023 to produce
compounds of formula :
20 XVI ' '
CO,H



bond, R3 is hydrogen and R4 is B by using standard protocols for
derivitization of am no acids. Conpounds of fornula Il where Ais a bond,

Rlerr] is alkyl and Rerr] is 5 B nay be prepared upon seqqu&hgli
treatment of conpounds of formula XV with aquegus sodi um cyani de™and

ammoni um car bonate fol |l owed by heating with aqueous barium hydroxi de as
descrihed by C. Bernhart et al., US. Patent 5,268,375 to produce conpounds -
of formula XVI which are then converted to the conpounds of fornula I

where- A is a bond, R3 which fre thérkstnveriel (3t ¢dmpcunBs b formuladl sherdaisth

protocols for der|V|t|za m.n d u all where
R4 is hydrogen, R3 is “@u@ {sc}{yg?bgangpcg&hlssg&gﬁgﬁng ?"(’@ﬁ?ﬂ{’%‘ﬂgh’] Y, where
p is an i.nteger of 3 tderivitizationvof amingafids.r | R err] (where Rlerr] is a | ower
al kyl), can be prepared by @&ﬁ%&dﬁﬂsﬁ%ﬁﬁ%ﬂ&e@:si%@kﬁ&f a[-:ﬁ'ﬁ“]lsi n

the appropriate anhydrous al cohol |n sence 0 n aci

Such Be hor ochl of e J8 FaRy he FRTRRRARPOBACAUS B S aFment G Gorabeyneh p ?qréuiah
S]l‘beSE):‘trruu][ gdl ?I \If\%ler e( CI-Kerih) iqmoiﬂdhhm]:ﬁﬂldbmdmmmmatboﬁamm :

o

wi th a reducing agent suc gas I&W%&%Jﬁ%mﬁg mi’gc’b%ﬁ& (‘:’h as
tetrahydrofuran or di éUByPatenti§e368.378 to produce Cmdhqéfmuhmhwhﬂwmere
Rlerr] is -(m[err])[%eﬁcmeLLBh Sunkds amrhmmwﬂléaem@kmunds

of formula Il wherg R er.r ry err|
is a lower alkyl) ﬁ{/ é&ﬂl&?ﬁﬁ%ﬂ Wﬁ GJqu%H{srf@R"[ Ot he
ester to an amide by tacidsment with the approprlate di net hyl aI um num am de

foll owi ng the procedure of 4
Lett., 48, 4171 (1977), andéﬁrggé‘gltagcfl on oafolllqﬂ"eew?lQ ISM"’V#E %nbs“-{‘%d

1, such as -(CH2)pY, where p is an mneger of 3to7 and Y is -CO2R6
(where RS is a lower alkyl), can be prepared by heanng compounds of

15 formula
HaN @_RS
H%C(CH;)F)\ A 5

Xvl
R

-in the appropriate anhydrous alcohol in the presence of an acid catalyst

20  such as hydrochloric acid.

" Compounds of formula II, where R3 is the substituted alkyl
-(CH2)pCH,0H can be prepared from compounds of formula II where R3
is -(CH2)p-CO2R7 by treatment with a reducing agent such as lithium

. aluminum hydride in a solvent such as tetrahydrofuran or diethyl ether.

25 Compounds of formula II where R3 is -(CH2)p-CON(RS)RS' can be
prepared from compounds of formula IT where R3 is -(CH2)p-CO2R
(where RS is a lower alkyl) by sequentially protecting the amine,
conversion of the ester to an amide by treatment with the appropnate
dimethylaluminum amide following the procedure of A. Basha, M. Lipton,

30 S. M. Weinreb, Tet. Lett., 48, 4171 (1977), and deprotection of the amine.



KMB6a -13- Alternatively, conpounds of fornula Il where Rlerr] is hydrogen
can be prepared by treating an al dehyde of formula XVIII Rerr]-CHO 5
sequentially with |ithium hexanethyl disilazide and an organo C
conpound of formula XIX [err] 10 where Mis a_ggpgnesium lithiumor sodium
cation, in a solvent such as tetrahydrofuran follow ng the procedure of D
Hart, et al., J. Org. Chem, 48, 289 (1983). Alternatively, followi ng the
procedures descrlbed in M-J. Wi, et 15 al., J. Og. Chem, 56, 1340
(1991). and in M K Mokhal | Aligdatively, coftpo un@ﬂftfbnn@mher@%xsﬂﬁﬁé%énje%%)
opti.cally active conpounds of .fornula || hydr ogen can

prepared from al dehydeB¢ PEPREH by trgating 3n al E%H@ Btion with a chiral
auxi l ary such . as opti cXMIX active phenngIyC|noI in a sol vent such as
chloroformfoll owed by addition g8, 0 solvent such as tetrahydrofuran to
an organonetallic of formula XX [err] "where M is a magnesi um cati on which
had been previously5conplexed 25 with cerous chloride. Subsequent

oxidation in a sol vent sdguehtially MMMM&&WW&WQ diometiltic
tetraacetate or sodi um{}grl‘ﬁg gfollowed by hydrolysis by heatlng in wth

a strong nineral acid § met hanol i ¢ hydrochl oric acid yields
conmpounds of fornula | KIhere Rlerr] is hydrogen. '

_ S
I:RS'
10
where M is a magnesium, lithium or sodium cation, in a solvent such as
tetrahydrofuran following the procedure of D. Hart, et al., J. Org. Chem., .
48, 289 (1983).
Alternatively, following the procedures described in M.-J. Wy, et
15  al,J. Org. Chem., 56, 1340 (1991) and in M. K. Mokhallalati, et. al.,
Synth. Comm., 23, 2055 (1993), optically active compounds of formula II
where R4 is hydrogen can be prepared from aldehydes of formula XVIII
upon condensation with a chiral auxilary such as optically active
phenylglycinol in a solvent such as chloroform followed by addition in a
20 solvent such as tetrahydrofuran to an organometallic of formula

. XX
RS
éi s

R

M'=A

where M' is a magnesium cation which had been previously complexed

25  with cerous chloride. Subsequent oxidation in a solvent such as methanol
with an oxidant such as lead tetraacetate or sodium periodate followed by
hydrolysis by heating in with a strong minerat acid such as aqueous
methanolic hydrdchloric acid yields compounds of formula II where R4 is
hydrogen. ' o



KMB6a -14- All other conpounds of fornmula Il may be prepared by

nodi fication of the disclosed preparations using standard procedures known -
in the art. Conpounds of formula Il where R err] i's hydrogen KM36& i S
brom de 5 or iodide are prepared in high enabMioneric purity from
conmpounds of formula V where Rlerr] is hydrogen, halogen, ORerr], cyano,
COerr|Rerr] or Obenzyl by treatnment with borane using a solvent such as
tetrahydrofuran with a chiral auxilliary agent such as the conpound [err] .
10 (prepared as reported byAlother compqungs of formuin II qray beqmepared s, 442
(1991)) to generate CoppgifictSordf thOai¥bse ﬁdﬁn&hsﬂésﬁﬂ@ﬁﬁ%ﬁ%&u&ée?t”ﬁm
of conpounds of forrrulg XXI .Iéy‘\nth an iodi de source such as sodiumiodide in
a solvent such as hot LR - owed by reaction with.a silylating agent
such as triethylsilyl chl orCompounds of fdrmmia ITP@here Rk hpdrogen amdi Inés tyemiteat es

th d f f i S .00 | ael |l
where Rlerr] is mﬁe%ﬁ%‘%-%ﬁ“ﬁé‘ ﬁ?‘éﬂ‘%ﬁ%ﬁ?&ﬁﬁé@?@éﬁ% a il
where Rlerr] is CJerr WYWféﬂh gon. halogem QRYG syaney COpR{t ok uch as
l'i thi um borohydride i nOaben@yMitteatihent Withhorise sty PEOIVENR SR téthihly@MNipckaR Y

treatnment wth a silylatjng,agent.such as t-butyldinethylsilyl chloride in
a solvent such as di chPyP& E.’MW?W‘ﬁ?%ﬁ&c%?p%“%ase such as
triethyl am ne. XX1 _ '

Ph_ Ph

S

. . ; .0
N-BS

(prepared as reported by E.J. Corey et al., J. Org. Chem., 56, 442 (1991))
to generate compounds of formula :
XX1 o

OH

|
CH- CH;z-Br
is - NHSOsR!

Subsequent treatment of compounds of formula XXII with an iodide
source such as sodium iodide in a solvent such as hot acetone followed by
reaction with a silylating agent such as triethylsilyl chloride in a solvent

20  such as pyridine generates the compounds of formula III where L is

. iodide. - .

Compounds of formula II where R2 is CH20-Pro' can be
prepared from compounds of formula III where R? is CO2R7 upon
reduction with a reducing agent such as lithium borohydride in a solvent

25  such as tetrahydrofuran followed by treatment with a silylating agent such:
as t-butyldimethyl;ilyl chloride in a solvent such as dichioromethane in -
the presence of a base such as triethylamine. '



'KMB6a - 15- Conpounds of formula Il where Rerr] is hydrogen and L is
triflate or tosylate nmay be prepared in high enantionmeric purity from
conmpounds of formula XXIIl [err] 5 by treatnent with KM36a
trifluoromet hanesul fonic anhydride or tosyl chisride in a solvent such as
di chl qronet hane in the presence of a base such as, pyridine. 10 :
Conpounds of fornula Illa may be prepared as described hereinbel ow.
Conmpounds of fornula V where Rlerr] i-s halogen, OR{err] or hydroxyl, can be

olbL a: nEd by treat rreﬂt dof a ﬁo ﬂﬂlbgﬂfdnnﬁla\/m%ﬁé@m@hy&ogcﬂdﬁﬁﬁyﬁmor

al kyl ketone, or p-hydro enyl a ne, wt nitrati

“such as funing nitric ﬁ’éxlép Vbﬁm{'ﬁ?ghﬁqa"&%ﬁfmp%?ém@wg "E'gfg?r] C
preferably at about -2firewla C or O[err]C to generate a conpound of formula-
XXI'V [err] 20 where Rl gy is hydroxy, OR[err], or halogen followed by, in
the case of hydroxy, optional alkylation withdgggzyl chloride in a solvent

such as dinethyl formam de or acetone in the pfesence of a base such as
pot assi-.um car bonate to generate conpounds _qof _{CH-CH# OH

R? '
s NHSOR!

by treatment with trifluoromethanesulfonic anhydride or tosyl chloride in a
solvent such as dichloromethane in the presence of a base such as
pyridine.

10 Compounds of formula Il1a may be prcpared as described
hereinbelow. ’

Compounds of formula V where R2" is halogen, OR7 or hydroxyl,

can be obtained by treatment of a p-halophenyl alkyl ketone or p-

_ alkokyphenyl alkyl ketone, or p-hydroxyphenyl alkyl ketone, with a

‘15 nitrating agent such as fuming nitric acid at a temperature of about -20°C
to 20°C preferably at about -20°C or 0°C to generate a compound of
formuia
XXIV

0
n

)@/ cny-RS
R

NO,

20 .
where R2" is hydroxy, OR? , or halogen followed by, in the case of
hydroxy, optional alkylation with benzyl chloride in a solvent such as
dimethylformamide or acetone in the presence of a base such as potassium
carbonate to generate compounds of formula |



KMB6a - 16- XXV [err] Conpounds of formula XXIV where Rerr] is cyano can
al so be 5 formed by heating conpounds of formula XXIV where R err] is a
hal ogen with cuprous cyanide in 1-nethyl-2-pyrrolidinone. CongmMagds of
formula XXI Wwhere Rerr] is cyano can be trangéernmed to conpounds of
formula XXIV where Rlerr] is CONH err] or Cerr]Rerr] enploying
‘procedures known to those skilled in the art. 10 Subsequent
reduction of the conpounds of formula XXl Vor XXV 1) in a solvent such as
met harfol usi ng hydrog&XVn the presence of a catal yst such as platinum
oxide: -or 2) heating with stannous chloride.in aolvent such as ethyl
acetate foll owed by condensation of the reactjon (p\roduct or of a
commerci-al |y avail abl e 3-am nophenyl al kyl k e WeHp-R%15 sul f onyl

chloride in a solvent such as pyridine, ge es conpounds of the fornula
XXVI [err] 20 Conmpounds of f djefzpi #szvnere Rlerr] is cyano,
"CONH err] or CJerr]|Rerr] can be prepared fr conpounds of fornula XXVI

where Rerr] is bromne by heating with a Pd[err] catalyst and carbon
onOxtde 1 8 S0l Ve o Rl ot SR MRS 5 5868 e, ;e
correspondi ng 25 Scarfm,dl bychearingicorhpauinds of fortnalaCaXIbehére &?sisorhmgeho o
;Szﬁzzzfzs‘)fknzmgi S o o X808 on ST .
where R2 is CD2R7 can femnya P@%IM\xhem% aw@uanqmmmsd mcmqmdaoﬁ(xvl
formula XXIVwhere R2" is CONH; or CO2R7 employing procedures
known to those skilled in the art.
10 Subsequent reduction of the cdmpounds of formula XXIVor XXV
1) in a solvent such as methanol using hydrogen in the presence of a
- catalyst such as platinum oxide: or 2) heatmg with stannous chloride in a
solvent such as ethyl acetate followed by condensation of the reaction
product or of a commercially available 3-aminophenyl alkyl ketone with a
15 sulfonyl chlorideina solvent such as pyridine, generates compounds of

the formula
XXVI
0O
&
CH,-R®
R*"  NHSO.R'
20 Compounds of formula XXVI where R2" is cyano, CONH; or

CO2R7 can be prepared from compounds of formula XXVI where R2" is
bromine by heating with a Pd+2 catalyst and carbon monoxide in a solvent
such as toluene faqueous NaOH as described by V. Grushin, H. Alper,
Organomerallics, 12, 1890-1901 (1993) to generate the cbrresponding

25 carboxylic acid which in turn can be transformed to compounds of formula
XXVI where R2" is cyano, CONH; or CO2R7 by employing procedures
known to those skilled in the art. Compounds of formula XXVI where
R2" is CO2R7 can be directly prepared from compounds of formula XX VI



KMB6a -17- where R err] is bromne by the nethod of A Schoenberg, 1.
Bartoletti, and R F. Heck. J. Og. Chem, 39, 3318 - 3326 (1974).

Al ternatively, conpounds of formula XXVI where R err] is OR er kM3gn be
prepared from conpounds of fornula XXVI where-Rferr] is O benzyl by
sequential 5 hydrogenolysis over a catalyst such as Pd in a solvent such as
met hanqQl, 2) conversion to the triflate upon reaction with :

trifl uoronet hanesul foni ¢ anh /dride in a solvent such as dichl oronmethane in
the presence of a base wherR&<s bromide by thedhethahiof AgSchioetibergl (I(Bartglemic ndand

1, 2- bi-s(di phenyl) phos t@,%e I Qﬁf*ﬁ ng a base

'-10 such as triethyl amﬂr:grtgesckd'gs g"%;y%ﬁﬁge%féﬂw? w‘kw

Tetrahedron Letters, 3S0ompaussis 1sdbR SAD be prparsd from nul a

XXVI-in a sol vent suchc e&dmlofmmwmm@wnﬁus@eéd lb;{@&iihé&txalOFWth
a

bromne in tet ahydrgfuil 3'8 Iene c |Ol’lg g&n r tles un s of
formula V where L' YOARPEEH FLSUSH a5 6 M SOVENtRY

prepared according to Aomer.hanmhemﬂaéupoxﬂreattMMMupmkﬂethﬂﬁiulfoh&ﬁﬂ or
U S. Patent 3,574, 741. a[,gi FHQH ﬁ afg% ] -
are either comercially %ﬁeqﬁ e O@R&Q%J&%\Me\r@ﬂ{e y %fo%&ﬁ‘lg ng
an. arene 20 (commer ci Ah¢hasyEiding, Bk e%“é&f“@@éﬁ(@ c H “f or nul a XXVII
[err] with an acid chi us(&phafylfpﬁb?m@)%&aWMaléafol Yol CORaINIY 4 Mase

avail abl e or may b obtalne b

I d
by art recogni zed oc ﬂﬂ}? m|§%Q% ste lxch?@woqpmaemgorrpoun >

Tetrahedron Letters, 33, 5499-5502 (1992).
Heating of compounds of formula XXV1in a solvent such as ethyl
- acetate containing cupric bromide, orwith bromine in tetrahydrofuran or
methylene chloride generétes ali compounds of formula Vwhere L' is
15  bromine. o | |
) Compounds of formula V may also be prepared according to A.A.
Larsen et al.. /. Med. Chem., 10, 462 (1967) or U.S. Patent 3,574,741,

Rs
« MRY

Compounds of formula VII where R3 is Rs_ are either
commercially available or may be directly prepared by coupling an arene
20 (commercially available) représented by the formula

XXVII
|
; 8" RB

with an acid chloride of formula

25 XXV
2
Cl—-C~ A—@_Rs
R*

(commercially available or may be obtained by modifying commercially
available compounds by art recognized procedures) in a solvent such as



KMB6a - 18- carbon disulfide containing a Lewis acid such as al uni num
chloride or alum num brom de. Alternatively, the conpounds of fornula VI,
‘where Ais a bond or (CHerr])[err], may be prepared by treat mKM36af the

al dehyde of fornmula XVIIl 5 in a sol vent sueH8as tetrahydrof uran or
di ethyl ether with an organonetal lic conpound of fornmula XIX to generate a
conpound of formula VII1 which upon treatment with an oxi dant such as

chromc acid in a solvent such as aquequs acetonge generates co ounds of
formuka VI where A iscarbpndisulfideconjaining 3 Lewisjacidisgch as aluminump chipride py/e| y

conmpounds of fornul a Vijunth@herdmide. 2 bond or (CH2)n may be directly
obt ai ned by treatnent of aci chlorld S of for
Rlerr] is alkyl, heteroc cl W“f’gllyrﬁ mppwl ogngb{vbggh%jlsabondor
tetrahydrofuran or dief mmmempmmmmwmwpﬁmmxvm mul a
XXa 20 where M S §RORESLoMRAsulPiiotsn ay? SR uletifll banef RGNS Of

Ravad ef |

formula XXI X can be coupled to corrpou ormJ errg Wnere M S
bromi de or chloride andrsanpmetabigs Fprmula XX ?%eé compp

presence of a pall adi urfomﬂalvmtwrﬁai tpon trerhéit withamaskidant SuichMs chrormc acid
in a solvent such as aqueous acetone generates compounds of formula vl
where A is a bond or (CH7)q.
10 Alternatively compounds of formula VII where A is a bond or
(CH2)n may be directly obtained by treatment of acid chlorides of formula
XXIX

[3
Cl-C-R3

B

15  where R3 is alkyl, heterocycle or R® 7 | inasolventsuchas
tetrahydrofuran or diethyl ether with an organometallic compound of
formula
XXa

: - M'-A
RS
‘RS

20 - '
where M" is magnesium or cadmium.

Alternatively, compounds of formuia XXIX can be coupled to
compounds of formula
XIXa

~ where M™ is bromide or chloride and A is (CH2)p where n is the integer 1,
in the presence of a palladium catalyst following the procedure of M.



KMB6a - 19- lyoda et al., Tet. Lett., 26, 4777 (1985) to produce conpounds
of fornula Conpounds of forrmula | X are obtained by condensation of the
correspondi ng conmerci al ly avail abl e O al kyl at ed hydroxyl am newg hab
ketone of fornmula VIl in a solvent such as pyrijgi.ne. Conpounds 0 ormul a
Xl were obtained by stirring conpounds of forrmula XVIIIl in ethanolic
ammoni a (T.B. Johnson and J.E. Livak, J. Amer. Chem Soc., 58, 299,
(1936)). Conpounds of formula XVII where Ais (CH2)n can be prepared 10 by
condensation of hydr ox{yaiaieoal.\Fet.Lert) QE-4THT(19835)1tb prodiues ¢omipoanticoDioanulaf
formula XXX [err] 15 ere qis an integer of 0 to 4, in a solvent such
as pyridine to form conpound of formula XXXl [err] 20 Corrpounds of formul a
XXX are.then sequentially Gmws#fam@ammme@bycmmygwmnan

Wi th two equival ents Ofofespo meblmkyla{eﬂtrﬂmszyfaﬁhh&%w
conpounds of formulg X, Xa as_.desSc I?ﬁ of ron, et al.

Chem, 41,439 (1976 tWBFHfg%WB{ﬁ: ‘P’B‘Fn‘ﬂ? aspytiding: | NOH [err]
KMB6a ' Compounds of formula XTI were obtained by stirring compounds of

formula XVIII in ethanolic ammonia (T.B. Johnson and J.E. Livak, J.
Amer. Chem. Soc., 38, 299, (1936)).
Compounds of formula XVII where A is (CH2)p can be prepared
10 by condensation of hydroxylamine with the commercially available

ketones of formula
0.
CECHZ)q '

XXX
15 where qis an integer of 0 to 4, in a solvent such as pyridine to form
compound of formuia

XXXI
NOH

(CH,),

20 Compounds of formula XXXI are then sequentially treated in a solvent
such as tetrahydrofuran with two equivalents of a strong base such as
n-butyl lithium followed by compounds of formula XIXa as described by
W.G. Kofron et al., J. Org. Chem.. 41, 439 (1976) to form compounds of
formula | '

25 XXXII
NOH

as

| CH,
RS .é (CHaq
RS



- 20 - Compounds. of fornmula XXXII are then heated in polyphosphoric acid to:
f orm conpounds of formula XXX || [err] 5 where r is an integer of 1 to 5,
whi ch are then heated in an aqueous mneral acid such.as concekKMaézd
hydrochloric acid or 6 Msulfuric acid to obtai30+he conpounds of formula
XVI'l. Conpounds of formula XVII where Ais a bond can be prepared 10 from
either coomercially available or readily prepared conmpounds of fornula XXV
[err] 15 using the transformatjons described for conversion of XXX to
XVI1. The al dehydes of $UPPRungs W“BrW?‘%@ﬁ%‘éﬁ‘&%ﬂlW%mcéﬁﬂe‘O
however., in the event tfofth compyurilsof fstinuvai | abl e, as in the case of sone
het erocyclic al dehydes,pﬁncorrespondi ng nethyl substituted aromatic may
be converted to the prerequisite al dehyde upon seqgential 20  brom nation
wi th a reagent such as N bronpsucci nanm de. basic h%{\gl ysis, followed by

oxidation with a reagent such as manganese di ox npounds of formula

XI X are commercially avail abl e or readi I$/ ; (CHa)comer ci al
precursors. 25 _ The conpounds ofR a XXIl'l are prepared from
conpounds of formula XXIV where R err] igsg hydr oxyl or conpounds of

formula XXV by reduction with a reduci ngragent such as sodi um borohydride
in a solvent such a9 ethanol, followed by al cohol elimnination according to

the where r is an integer of 1 to 5, which are then heated in an aqueous
mineral acid such as concentrated hydrochloric acid or 6 M suifuric acxd to
obtain the compounds of formula XVIL.
Compounds of formuia XVII where A is a bond can be prepared
10  from either commercxally available or readily prepared compounds of
formula
XXXIV

S as
R¥ \QCH?_)‘, |

1S  using the transformations described for conversion of XXX to XVIL
The aldehydes of formula XVIII are mostly commercially
available, however, in the event that they are not available, as in the case
~ of some heterocyclic aldehydes, the corresponding methyl substituted
aromatic may be converted to the prerequisite aldehyde upon sequential

20  bromination with a reagent such as N-bromosuccinamide, basic
hydrolysis, followed by oxidation with a reagent such as manganese
dioxide. '

Compounds of formula XIX are commercially available or readily
prepared from commercial precursors.

25 The compounds of formula XXIII are prepared from compounds of
formula XXIV where R2" is not hydroxyl or compounds of formula XXV
by reduction with a reducing agent such as sodium borohydride ina
solvent such as ethanol, followed by alcohol elimination according to the



- 21 - methods described in N.A Barba and K F. Keptanaru, Zhurnal

~ Organi cheskoi Khimi, 14, 1002 (1978) to generate corrpounds of formula XXXV

[err] 5 AIternatlver, conmpounds of fornula XXXV, where Rl egM364 S

O benzyl, can be prepared fromcomercially avalabl e

4- hydr oxy- 3- ni trobenzal dehyde by sequential benzyl ation and condensati on

“with an appropriate al kyl phosphorous ylid. Subsequent reduction of the

_~nitro group fornms conpounds of forrmula 10 XXXVI [err] Conpounds of -
formul a XXXVI are thenmetheds describedindN.4w Barbayhd KoF.d{¢pianann Zengir esence of

err] Conpounds of o1 0F &%&@rwﬁgmmy fzous R Bf iy

conmpounds of fornula y ketone reduction and elimnation as descri bed
above. Asymmetric di hydroxyl ation of conp EHz=aHRYUl a XXXVI | by net hods
of K B. Sharpless, et al., described in J 'g. Chem, 57, 2768 (1992)
produces the conpounds of formula ﬁf aJ[-22 - OH [err] Wen R6 is
hydrogen, prinary al cohol protection, fTor NEgmple by 5 pi val oyl at [ on,
foll owed by secondary al cohol protection, for exanple by

Alternatively, compounds of formula XXXV, where R2 is O-benzyl, can

be prepared from commercially available 4-hydroxy-3-nitrobenzaldehyde

. by sequential benzylation and condensation with an appropriate
alkylphosphorous ylid. Subsequent reduction of the nitro group forms
compounds of formula

10 XXXVI
| \ CH=CHR®
R l

NH,

Compounds of formula XXXVI are then treated with a sulfonyl chioride in
the presence of a base such as pyridine to produce the compounds of
15 formuila

XXXV
CH=CHR®

NHSO-R!

Compounds of formula XXXVII may alternatively be prepared from

20. compounds of formula XXVI by ketone reduction and elimination as
described above. Asymmetric dihydroxylation of compounds of formula
XXXVII by methods of K.B. Sharpless, et al., described in J. Org Chem.,
57,2768 (1992) produces the compounds of formula



triethylsilylation, followed by primary al cohol deprotection, for exanple
depi val oyl ati on by reduction with |ithium alum num hydri de produces
conmpounds of formula XXII1. Numerous general methods for alcohgb%g&otection
and deprotection are described in "Protective;gioups in Organic

Synthesis" by T.W Greene, John Wley & Sons, Inc., 1981. Alternatively,
sel ectiye tosyl ation of the nonbenzylic al cohol of conpound XXXVI Il usi ng
tosyl chloride foll owed by benzylic al cohol protection, for exanple by
~triethylsilylation, geXXXNW#k the conpounds of fornula Ill. 15

Conpounds of formula Illa may be prepared by ©& ective tosylation of the
nonbenzyl i c al cohol of conpound XXXVII1 using¥tosyl chloride followed by
treatment with a base such as |ithium hex eH- -€HR{Z+@H i n a sol vent such
as THF. Al other conmpounds of fornula I e be prepared by 20

nodi fication of the above nethods as g y those skilled in the art. In
any of the above reactions, it nmay be neceNH8Q4R!0O protect certain
substituents by protecting groups as known by those skilled in the art.
Preferred conpounds of fornmula I are those mhere A is a bond,

-(CHerr])[err]- ,V‘he%eﬂll&isﬂ(%i nonforexamepl HR[e”]
544

Bver ol kyts Al koxy? - PSNORAGPRIToHp yese's{a‘xﬁ}damepengﬁé‘épﬁ%%i Frampe Hhe
benzylic hydroxyl st er aiedeisilylatoasfoliowed &Y pﬁﬁﬁfy geghial u@%ozecuo%mmp&? -
The most preferred conpaingsvistion’ By flhdtion viltlithilds SuliGis hydnci Spr%dl?cond
compounds of formula XXIII. Numerous general methods for alcohol
protection and deprotection are described in "Protective Groups in Organic
10  Synthesis" by T.W. Greene, John Wiley & Sons, Inc., 1981.

Alternatively, selective tosylation of the nonbenzylic aléohol of
compound XXXVII using tosyl chioride followed by benzylic alcohol
protection, for example by triethyisilylation, generates the compounds of
formula III. -

S

15 Compounds of formula ITla may be prepared by selective '
tosylation of the nonbenzylic alcohol of compound XXXVTII using tosyl
chloride followed by treatment with a base such as lithium
hexamethylsilazide in a solvent such as THF. |

_ “All other compounds of formula I made be prepared by
20 - modification of the above methods as known by those skilled in the art.
In any of the above reactions, it méy be necessary to protect certain
substituents by protecting groups as known by those skilled in the art.
Preferred compounds of formuia I are those where:
A is a bond, -(CH3)y,- , where n is 1 or -CH(B);

. .
;-s" tks'

25 : R3 is hydrogen, alkyl or R ;
| RS and RS are independently hydrogen, halogen. lower
alkyl, alkoxy, -CON(RS)RS', or -CON(RS)ORS ; and the benzylic
hydroxyl stereocenter has the (R) configuration.



Rlerr] is a lower alkyl; [err] Rerr] is [err]; 5 R4 is
hydrogen or alkyl; Rerr] and R err] are both -CN, -CON(Rerr])Rerr],
-CON(R[err])OR[err], hydroxy, alkoxy or -CHerr]Y where Y is 3esl koxy,
-CON(Rerr])Rerr], -CJerr]Rerr] or -N(R errd3SOerr]Rerr]; or Rerr],
Rlerr], Rerr] and Rlerr] together with the carbon atons to 10 which they
are attached forman aryl or heterocycle; and the benzylic hydroxyl
stereocenter has the (R) configuration; or conpounds of formula | where A
is a bond; Rerr] is a | oweTheahést preférted compounds of formit8 liage thgstrwigrer or

al kyl; ,Rlerr] is -CO\I(R[err])R[e;sP bofaSrrl is -CN, -CON(Rlerr])Rlerr],
-CON(Rjerr])OR err] hydr oxy or 1<oxy and the configuration of the
stereocenter bearing the R3 and 15§JBW¥E§MS is (S) and the benzylic

hydr oxyl stereocenter has the (R) co sion; 20 or conpounds of
formula |- where Ais -CHerr]; Rerr] ower aIkyI [err] R[err] S
Rl err] is hydrogen, alkyl, -CN, rr])R[err] 25

Rl err] 'is hydrogen, hal ogen or C!F:{’érr] Rlers] is -CN, CC]\I(R[err])R[err]
-CON(R[err])OR errls hydroxy, Iqqe{s ngf [<.oxy, or R[err] and Rlerr]

het or E‘ﬁ;cY“et "and the cont 1 gur at |Gk R w both Tf EchBRERE., UAB GRS,
Rlerr] and R err] subshydroeyualkoky of KIHaM ehefddY iiss-CN, alkoxy, -CON(RG)R‘"
-CO2R7 or -N(RS)SO2R!; or
RS, R, R8 and R® together with the carbon atoms to
10  which they are attached form an aryl or heterocycle; and the benzylic
hydroxyl stereocenter has the (R) configuration;
or compounds of formula I where '
A is a bond;
Rl is a lower alkyl;
15 R3 is hydrogen or alkyl;
R4is -CON(R9)R9
Riis -CN, -CON(R“)R6 -C()N(RG)OR6 hydroxy or alkoxy;
and the configuration of the stereocenter bearing the R3 and R4 substituents is
_ (S) and the benzylic hydroxyl stereocenter has the (R) configuration;
20  or compounds of formula I where
Ais-CHy;
Rl is a lower alkyl;

B
R¥is RY R? ;
R4 is hydrogen, alkyl, -CN, or -CON(RR?";
25 RS is hydrogen, halogen or CFs; '
R8 is -CN, -CON(RS)RS’, -CON(RG)OR6 hydroxy, lower
alkyl or alkoxy, or :
R8 and R8' together with the carbon atoms to which they
are attached form an aryl or heterocycle; and the configuration of the

30 stereocenter bearing the R3 and R4 substituents is (R) when R4 is



KMB6a -24 - hydrogen and the benzylic hydroxyl stereocenter has the (R)
configuration; or conpounds of fornmula | where Ais -CH(B), where Bis -CN
or -CON(R[err])Rerr]; 5 Rlerr] is a lower al kyKM¥aerr] and
Rlerr] are hydrogen or alkyl; Rerr] is -CN, -280N(Rerr])R err],
-CON(Rerr])OR[err], hydroxy or al koxy; and the benzylic hydroxyl
stereocenter has the (R configuration. Preferred conpounds of formula I
~are also those where the Rl.err] 10 substituent which is bonded to the
group - CH(OH) - CH( R[ ehitizog the honpylig bydroxyl sereesenter hase (Rher al kyl . The
present. conpounds of fcghfipiratidn; Nave activity at the beta 3 adrenergic’

receptor and are therefaore usefu fo anple, in the treatnent of
di abetes, obesity, ga&Fﬁmﬂ?‘ﬂﬁfPhgﬂm&F’Sﬁ (such as inflamatory bowel 15

- disease, irritable bowel syndroneis-GCHB)odieté B isiiCN oheCON@RYRBept i ¢ ul cer)

and achal asia. Thug a conpositi ¢ i&Q el one (or a conbination) of the
conpounds of this rnvention, may be aﬁ nistered to a species of nmanmmal
(e.g., humans) suffering from diRfAed&s arehydrogen oradkylnt esti nal
hypernmotility 20  disorder or F5M3leENj TONRNHR CONHRNORET, aydroRy o N9l €
dose, or two to four diVvided %\H d[)s S r.,ovi ded on atsa LS 01;.. abaut 0.1
to 100 ny per kil ogra yb?ﬂfﬁ'“ '&H‘csgmgﬂﬁ"b?c&f’gfﬂﬁ € SHbniigusaions g
per kil ogram of body wei ghtPreferredicompaundp pf fopmiuletIare dise those stherecthe R8
preferably admi ni gper eglnirde Whichit bomied'td tHeARGRPICHIOHLTIRR

parenteral routes such as ﬂe su@cut aneous, [ntranuscular, 1ntravenous or
i ntraperitoneal rout e DYEERgeR ok ungybstitutsd et alkMle conpounds of this
invention can al so be for mileiprekehttompounds of formula I have activity at the beta 3

adrenergic receptor and are therefore useful, for example, in the treatment
of diabetes, obesity, gastrointestinal diseases (such as inflammatory bowel
‘15  disease, irritable bowel syndrome, nonspecific diarrhea, and peptic uicer)
' and achalasia. _ .

Thus a composition containing one (or a combination) of the

compounds of this invention, may be administered to a species of mammal
_ (e.g., humans) suffering from diabetes, obesity, an intestinal hypermotility
20 - disorder or achalasia as treatment therefor.

A single dose, or two to four divided daily doses, provided on a
basis of about 0.1 to 100 mg per kilograxh of body weight per day,
preferably about 1 to 15 mg per kilogram of body weight per day is
appropriate. The substance is preferably administered orally, but

25 intranasal, transdermal and parenteral routes such as the subcutaneous,
' ‘intramuscular, intravenous or intraperitoneal routes can also be employed.

The compounds of this invention can also be formulated in
combination with betaj/betaz adrenergic blockers such as propraholol and
nadolol or stimulants such as salbutamol. |

30 The compounds of formuia I can be formulated for use in
compositions such as tablets, capsules or elixirs for oral administration, in
sterile solutions or suspensions for parentefal or intranasal administration,
or in transdermal patches. About 10 to 500 mg of a compound of formula
I is compounded with a physiologically acceptable vehicle, carrier,



conbination with beta[err]/beta[err] adrenergic bl ockers such as

propranol ol and nadol ol or stimulants such as sal butanol. 30 , The
conpounds of formula | can be formulated for use in conpositi gq3gtich as
tablets, capsules or elixirs for oral administasation, in sterile soluti ons

or suspensions. for parenteral i ntranasal administration, or in
t ransder nmal patches About 10 to 500 ng of a conpound of forrrul al is
corrpounded with a physiologically acceptable vehicle, carrier, =~ KM36a -

25 - excipient, bi nderqxcmmdrxmammahlstabﬂm ﬂ‘ahrauetc,. mammtdnsaga uni t

dosage .formas call ed gé}gdgﬁﬁﬁ% ﬂ?ﬁ&ﬁ: | unt-
of active substance in ese corrposf%c preparat’ onsE| gﬁgﬂgﬁﬁ?ﬁﬂm
sui tabl e dosage in theacpmgtbsmew inghesg comppsitions A preparations is suckthasd on the
' !lg_er aEyre it |hs eXItOQﬁittEﬂeHbﬁgeﬁxhﬂﬁ ﬁmuﬂetﬁl,smmm usefu: Ior otper
i ndi cations such a rea e on and stre [Lqul at 0
I ntraocul ar pr essu?e treat %ﬁb‘ﬁ‘& “3H8 °é%°§?&‘§?‘e‘m PH‘PPWL‘{;&%‘E
prot ei n breakdown sucmsaﬁll&ndthglmbmmhesmhmmﬁneﬂtoﬁmmnandsutss;ent of
triglyceridem a, hyper

&Eﬂé&@i 61 intr&sBufar ﬁgﬂh%{xﬁ&ﬂ bk Fo:ﬁﬁﬂon@issocxﬁ ed with

cardi ovascul ar di seases nd I ncreasin ensity 1 poprotein
addition, it is expectm ‘ﬁ@s‘l!e’é@ﬁﬂbé (Aping copvalesgence aftepumgery,

addi ti ves forI fatteni Wﬁemf?lh@glyéwadﬂﬂﬁaht ddksﬁmkﬁﬁiamlekmaodyd

mass in animals-a ere e- us 0. decreas [ n

i ncrease post - nat glq’ %‘?‘\9 lgfgi ?Wﬁfegs“q 18 O%Hmhyﬁ‘?ﬁ g% I

based on the | iteraturd&mpoﬂmwMMmmpmnésmésmddufp& usef ul

for .inproving healing giah c?éa@iﬂ J.
ki 0 for 9 rﬂxg% iﬁ{ﬁﬁ}einé‘% &KOKH{ kl@atnboa

Phar macol . Exp. Ther. ds of faorpula | a

al so expected to be us@sHin pgimalpand 'HPYWQ"&?F (dgeisage birth mortality and
: increase post-natal survival rates in ammals _ _
15 In addition, based on the literature, compounds of formula I are

expected to be useful for improving healing and preventing stomach ulcers
(K. Kuratani et. al., J. Pharmacol. Exp. Ther., 210, 559 (1994)). The
compounds of formula I are also expected to be useful for regulating core

20 The following examples and brcparations describe the manner and
process of making and using the invention and are illustrative rather than
limiting. It should be understood that there may be other embodiments
which fall within the spirit and scope of the invention as defined by the
claims appended hereto.



20 " The follow ng exanpl es and preparations descri be the manner and
process of making and using the invention and are illustrative rather than
limting. It should be understood that there may be ot her enbg&llgﬁnts whi ch
fall within the spirit and scope of the invenggan as defi ned e clains
appended hereto. KMB6a - 26 - Exanple 1

N[ 5-[2-[[1- (3, 4- Di met hoxyphenyl) - 2- phenyl et hyl | am no] - 1- hydroxy-

et hyl ] -2- hydr oxyphenyl ] net hanesul fonam de [err] 5 A.-

[-err]-~(3, 4- D net hoxyphenyl ) benzeneet hanol Examglé€ 2.0 M sol utlon of benzyl

magnesj um chl oride in .
3, 4- di met hoxybenzal def@?l @ 83’%#5%%%%@ Sﬂleﬁﬂfﬂ&'l%ngbl "’RF%V
reflux for 20 ninutes ethylk dmyohemlknmnmgoqmmned with an agq.
NH err]d solution and the title conpound was extracted with Et OAc (3 X).
The organic |layer was washed with brine (MO)% dri ed over anhydrous
Na[err] SO err] and concentrated to obtain 2 Q oi | which was
purified by Si err] colum chromatogr &/ W th 20%
Et OAc/ hexanes to afford 4.2 g (16.26 ) of the title conpound
as a pale yellow gum which solidified upor =g at room tenperature.
Cal c. Found C 74.00 74.00 20 H H M. i OMe 6.97 HPLC. 97%
pure, Shimdzu LC-8A, YMC S3 ODS (6.0 x 15]!) my; flowrate of 1.5
mL/ m nute; detection at 220 nm [%radl ent elution 0-100% B '

_ o-(3,4-Dimethoxyphenyl)benzeneethanol

To a 50°C 2.0 M solution of benzyl magnesium chloride in THF
(9.0 mL) was added a solution of 3,4-dimethoxybenzaldehyde (3.0 g,

10 18.0 mmol) in THF (10 mL). After reflux for 20 minutes, the reaction
mixture was quenched with an aq. NH4Cl solution and the title compound
was extracted with EtOAc (3 x). The organic layer was washed with brine
(2 x), dried over anhydrous Na>504 and concentrated to obtain a pale
yellow oil which was purified by SiO2 column chromatography eluting

15  with 20% EtOAc/hexanes to afford 4.2 g (16.26 mmol, 90% yield) of the
title compound as a pale yellow gum which solidified upon standing at

~ room temperature.
' Calc. Found
C7400 = 7400
20 H 7.05 6.97

HPLC: 97% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeOH, 10% H70, 0.2% H3POy); retention time = 24.2 minutes.

B. l-(3,4-Dimethoxyphenyl)-2-phehylethanone

To a solution of a—(3,4-dimethoxyphenyl)benzenee_thanol 26 g,
10.06 mmol) in acetone (25 mL) was added Jones reagent (~7.0 mL) at -
- room temperature. (The Jones reagent was prepared by dissolving CrO;
30 (26.72 g) in conc. H2804 (23 mL) followed by dilution with H2O to a
volume of 100 mL). After stirring at room temperature for 20 minutes. the



over 30 minutes (A = 10% MeOH, 90% H err]O, 0.2% H err]PJerr]); B = 90%

MeOH, 10% H err]OQ 0.2% Herr]PJerr]); retention tinme = 24.2 ninutes. .25
B. - 1-(3, 4- D net hoxyphenyl ) - 2- phenyl et hanone To a sol ution of gM36a

[err]- (3, 4-di net hoxyphenyl ) benzeneet hanol (2.6 . 10.06 nmol) in acetone
(25 nm) was added Jones reagent (-7.0 nL) at roomtenperature. (The Jones
reagent was prepared by dissolving CGJerr]- 30 (26.72 g) in conc.
Herr]'Sqerr] (23 m.) followed by dilution with Herr]Oto a volume of 100
n). After stirring at exoessjomesreagehtwas quenclitd by the bddition ofi-PrOHKAMtDhen 27 -
excess, Jones reagent f ﬂL\

diluted with Et OAc (5\8@ 1:; eﬁg?ﬂ&% %d(}ﬁl'a/adﬁ{et%?‘%og\ “s’%sc‘g{gs% VE v‘ith’ih N
ag. HCl (2 x), saturateH (3003 sqrurated aqaNaHEO3( x).and pring k%x)@r'ﬂ'&nl c

| Ig%/er was dlrl ed I()?/er arﬁtgﬂﬁ@l@eﬂﬁﬂd\l\%ﬁgﬁ?ﬂrﬂi d?d?ﬂNdiSO4gﬁ@ﬂﬂﬂtcbﬁéeﬂﬂfaﬂe&m‘3
obtain a pale yellow gu mat er i ch wa

chr omat ogr aphy el ut :gng ﬂi@@@&&"m!é ?%Wh?ﬁ&%éﬂﬁeﬁxg@f%
89% vyi el d) of the titl echrommograghyeluting ofith @8%sEtQAc/héahes to afford-2digd C 74. 38
74.38 10 H 6.33 I YMC S3
ODS (6.0 x 150 mm) fI08%7a@%$8?@%?€néﬁ/ﬁpgcsﬁﬁtl d‘?b Gz%d

gradi ent elution 0-100% B ovefalgp i nfound (A 10% MeOH, 90% H[err]O 0. 2%
Herr]PJerr]); B = 90% NE@-I74131% H[er7a]3® 0.2% H err]PJerr]); retention
time = 25.3 mnute 15 C ﬁ ? met hoxyphenyl ) benzeneet hanam ne A
m xture of 1-(3,4- thoxﬂh é | et hanone (1.5 g,

_ HPLC: 94% pure thmadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow

rate of 1.5 mi/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeOH, 10% H20, 0.2% H3POy); retention time = 25.3 minutes.

15
C.  a-(3,4-Dimethoxyphenyl)benzeneethanamine
A mixture of 1-(3,4-dimethoxyphenyl)-2-phenylethanone (1.5 g,
5.85 mmol) and ammonium formate (3.0 g, 47.6 mmol) was heated at
160°C for five hours. The mixture was diluted with H2O (30 mL) and the
20 product N-[1-(3,4-dimethoxyphenyl)-2-phenylethyi]formamide was
extracted with EtOAc (3 x). The organic layer was washed with brine
(2 x), dried over anhydrous Na;SO4 and concentrated to obtain 1.75 g of
- material as a brown solid. This product was heated to 90°C for 1.5 hours
in MeOH (20 mL) and conc. HCI (10 mL). After cooling to room
25 temperature, the pH was adjusted to 10.5 with an aq. NaOH solution and
- the compound was extracted with EtOAc (3 x). The organic layer was
washed with brine (3 x), dried over anhydrous NaSOs and then
concentrated to obtain a gummy material which was taken up in MeOH
(5 mL) and cooled to 0°C. To this cooled solution was added a 4.0 M
30 solution of HCI in dioxane (1.5 mL) dropwise. To this mixture was added
- Et20 and the HCI salt of the title compound precipitated out. The _
precipitate was filtered, washed with EtO and air dried to afford 1.33 gof
white crystalline material (4.526 mmol, 77% yield) as the HCI salt of the
title compound.



5.85 mml ) and ammonium formate (3.0 g, 47.6 nmol) was heated at 160[err]C
for five hours. The m xture was diluted with Herr]O (30 nL) and the 20
product N-[1-(3, 4-di net hoxyphenyl)-2-phenyl et hyl ] f or mam de was gamigaact ed
with EtOAc (3 x). The organic |ayer was washed2gi-th brine (2 x), dried over
anhydrous Na[err]S( err] and concentrated to obtain 1.75 g of material as a
brown solid..  This product was heated to 90[err]C for 1.5 hours in MeOH (20
'mL) and conc. HCI (10 m). After cooling to room 25 tenperature, the pH
was adjusted to 10.5 with ard.Gfog (M@dirhaibofithe above HClisalt was dissoived imH20

extracted with Et OAc (%ﬁg&)gﬁgdﬁﬁe&%ﬁét%%%m)w| ngvgsﬁawg”p X),

dried over anhydrous Na en, concentr
‘material which was takdSAmged @g- NahCOa @3 xh oTheorganigf wr&sawthl S
gool ed sol $t|oE_ was addﬂihcdﬂ'uﬁbﬁhemx)sdhwd>maﬂiydr'lﬁﬂsrﬂa|15¢4®hdlﬂ?n(ﬁ 5 _rrLl)
ropwi se. To this xt td-ar St the title
conmpound preci pi ta[rgd Béﬁﬁc‘WSﬁggg ‘Eldogt"éé @%ﬂ‘?@% Y\%@éﬂ&ﬁ%ﬂ"ﬁ“
Et[err]O and air dri ed (title e¢rhpound} agscrystallinepowdercr yst al | i ne mat eri al
(4.526 mmol, 77%yield) as theyklCl salggypd the title conpound. KMB6a -
28 - 1.06 g (3.6 mmol ) of tcrrﬁ aggove Hgl ialt was di ssolved in -H20 (10 niL)
and diluted with Et OQAc (30 It wa en washed with a saturated
solution of ag. NaHCJ err] H3724)4 The pBgani c | ayer was again washed with

brine (3 x), dried,gver anl% § Q4S NaZS and then 5 concentrated to
7%

afford 900 ny (3.49l nol yield free am ne itle conpound) as a
crystalline powder. CallBPLC: 98$OM¢€IS deZIBBC-6A YME BS (6.004150 mm); flows

rate of 1.5 mL/minute; detection at 220 nm: gradient elution 0-100% B

over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO3) and B = 90%

MeOH, 10% H70, 0.2% H3POy); retention time = 16.8 minutes.

15 | | .

D.  N-[5-{2-([1-(3,4-Dimethoxyphenyl)-2-phenylethylJamino}-
l-hydroxyethyl]-z-(phenylmetixoxy)phenyl]methane-
sulfonamide, trifluoroacetate sait
To a solution of a-(3 4~d1methoxyphenyl)benzeneethanannne

20 ° (250 mg, 0.97 mmol, 1.73 eq.) in anhydrous CH3CN (10 mL) was added a
solution of 2-bmmo-l-[4-phenylmethoxy-3-[(methylsulfonyl)amino]-
phenylethanone (prepared by a modifications (descnl?ed in step F below of

Example 1), of the procedure reported by A.A. Larsen et al,, J. Med.

Chem., 10, 462-472 (1967)) (360 mg, 0.56 mmol, 62% pure) in CH3CN (5

25 mL) at 0°C under a nitrogen atmosphere. The mixture was then allowed

10 Warm to room temperature (~22°C) and stirred for 45 minutes

(formation of a light brown ppt was observed). To this mixture was added

a solution of NaBHj (110 mg, 2.9 mmol, 5.1 eq.) in abs. EtOH (10 mL) at

room temperature. After one hour, the excess NaBH4 was quenched with

30 ° 1.0 N HCl to pH 4.0 and then ethanolamine (0.28 mL., 4.5 mmol, ~8 eq.)
was added. After stirring for ten minu'tes; the mixture was diluted with
- EtOAc (30 mL). The organic layer was washed with brine (3 x), dried
over anhydrous Na3SO4 and then concentrated to obtain 550 mg of
material as a yellow gum which was passed through a SiO2 column using



hY

10 N 5.44 - 5.24 HPLC. 98% pure, Shimadzu LC-6A. YMC S3 CODS (6.0
X 150 mm; flowrate of 1.5 m/mnute; detection at 220 nm gradi ent
~elution 0-100% B over 30 mnutes (A.= 10% MeOH, 90% H err] G,

Herr]PJerr]) and B = 90% MeOH, 10% Herr]O .2% Herr]PJerr]);

retention tine = 16.8 mnutes. 15 D. .

N-[5-[2-[[1- (3, 4- Di met hoxyphenyl ) - 2- phenyl et hyl ] ani noj -

1- hydrioxyet hyl ] - 2- (phenyl nmet hoxy) phenyl ] net hane- sul f onam de,
trifluoroacetate salt Td EOAc/hexines (¢¥) to remove non-polar impurities and then 5%

ea i EBaﬁh%?352%?2‘?‘%@?%@2?%"@%&23@Y%@Pﬁ%’?‘%ﬂ%‘%h wps 1

- [ 4- phenyl met hoxy- 3- [ ( #RN3H thunreastedol - phenyl et hanone (prepar ed by a
nmodi fi cati ons (descri bae{314%ateﬂmx?pﬁmb'bbeméndéuﬁﬁahﬁme1)m:maﬁeﬁﬁWs

056 ol . 62% pur & 1 1Y BRBAPLGAEhE Yoo Seppert p 8P gﬁﬁ%%@w&f’“ o

at nosphere. The m xt ur 80%dE0, 0% AHRAWEnlution B 90% MeQibnk0%e Hp©y 0.0 6 TFA)

bbserved) . To this i xiycaeye todgl fipdeid ?E“o*h“-”r’%a%*??*fs‘ﬁ B !
5.1 eq.) in abs. Et-OH e4®mg(9.347 "FB‘Hnﬂ% )awheetqurmoueﬁesndeﬂlom he
excess NaBHA was quean@dtaMm&fpo%er 'ﬂhe(lntiﬂddﬁlpohﬂdﬁldﬁc&m@ﬁdxmeaf

et hanol am ne (0. 28 (gt ~8 eq.) was added. After stirring for ten
" mnutes, the m'xtu? m&?sﬁfepﬂ‘[e’égd with EtOAc (30 nL). The organic | ayer was
washed with brine (3 xfalculateddfonl.d0 moi Hx( andsl . S@@m8ITFAnd t hen concentrated
to obtain 550 ng of material @g, a yeI QUM whi ch was passed through a
Si @2 col umm usi ng KM36a 5‘28 JE%OA\C/ hexanes (v/v) to renove
non- pol ar inmpurities and t Ge QA) 3

H 525 5.25
15 N 362 391
S 415 4.15
F 1106 11.06

HPLC: 95% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
20  over 30 minutes (A = 10% MeOH, 90% H>0, 0.2% H3PO4) and B = 90%
" MeOH, 10% H20, 0.2% H3POj4); retention time = 21.7 minutes.

E.  N-[5-[2-{[1-(3,4-Dimethoxyphenyi)-2-phenylethyl]amino}-
1-hydroxyethyl]-2-hydroxyphenyl)methanesuifonamide,
25 trifluoroacetate sait o
N-[5-[2-[[1-(3,4-Dimethoxyphenyi)-2-phenylethyl}aminoj-1-
hydroxyethyl]—Z-(phenYlmethoxy)phenyl]mcthanesulfonamide,_ _
trifluoroacetate sait (220 mg, 0.38 mmol) was hydrogenated using 10%
Pd/C (120 mg) and MeOH (25 mL, AR grade) at 40 psi of hydrogen ina
30  Parr apparatus for one hour at room temperature. The catalyst was filtered
through Celite and washed with MeOH. The filtrate and MeOH washings
were combined and concentrated to afford 178 mg (0.37 mmol, 96% yield)
of the title compound as a pale yellow crystalline powder. The title
compound is a racemic mixture of diastereomers.



MeOH CHerr]Cl[err] to obtain 350 ng of a yellow gumy material which was
contam nated with unreacted [err]- (3, 4-di net hoxyphenyl ) benzeneet hanam ne.
This .material was purified 5 by prep HPLC eluting with 60% satvggh B
(Solution A = 10% MeOH, 90% H20, 0, 1% TFA; Solugsgon B = 90% MeOH, 10% H20;
0.1% TFA) to renove non-polar inpurities and then with 90% solvent B to
afford 240 ng (0. 347 nol | 62%yield) of the title conmpound as a yellow
crystalline powder. The title compound is a racemc mixture of 10

Ei as'([j e—&egzegg . Cal CELGEHQNMR(WOWHWCUM)ﬁ%BMﬁmm d'?;ﬂrgﬂ -3.00(m, 1[“1),92193S
oun ¢ . . .

4.15 4.15 F 11. 068’ 5h, §9’;2L(.§6@' #Eéazéé% r%?"ér#rx@h?g&_@%ﬁ: 3%1\/0 S3
0DS (6.0 x 150 ) ;{1 0ACHG.48 (d138. GCHS httod.Jalmct $3e 3200, 1, 6.7
gradi ent el ution 0-100% g3 )\6889-704 oh3 (99 H err] 0]
81 3% er et oriT) anded e R L 0T o
N-[ 5-[2-[ [ 1- (3, 4- Di met hoX9ps66156)8; 85.4)6612) 6 hy0]2H 20 112.9, 113.1, 117.0, 123.2,
1-hydroxyet hyl | - 2- hydr oxyphenylsl 154 papasilihe3a[3-££.1293, 128.3, 129.8. 130.7, 130.9,

trifluoroacetate salt
N-[5-[2-[[1- (3, 4- Di net hd33:Bhddy2, 1522 p1d6,1161 ﬁylﬂa&n noj - 1-

hydr oxyet hyl ] - 2- ( phenyl mhwfghﬁggh] OAdHASLS0 pidprEAe, trifluoroacetate
salt (220 ny, 0.38 ) was 1Ialaﬂ:yogena usi ng 10% Pd/ C (120 ng) .and MeCH

(25 nL, AR grade) atv40 psi dr oge ound 5 30 Parr apparatus for one
hour at roomtenperature. T@ed®:94 al yst48@ds filtered through Celite and
washed with MeCH. The f||trﬁt d Neagﬁﬁasm ngs wer e -conbi ned and
concentrated to afford 178 ny 37 nmo 96%vyield) of the title corrpound.
as a pale yellowcrystallind Qﬁier THDS i tl e -

S 467 - 4.98

15 - F 1244 12.69
HPLC: 97% pure. Shimadzu LC:6A,.YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4) and B = 90%
MeOH, 10% B0, 0.2% H3P04); retention time = 6.1 minutes.

20
F. Z-Bromo-l-[4-phenylmethoxy-3-[(methylsulfonyl)ammo]-

phenylethanone

1. 1-{4-Hydroxy-3-nitrophenyl]ethanone

25 ' To mechanically stirred conc. H2804 (700 mL) at 3°C was
added p-hydroxyacetophenone (66.0 g, 480 mmol) followed by KNO3
(48.3 g, 477 mmol) in two approximately equal portions about four
minutes apart. An additional 3.76 g of KNO; was added after 1.67 hours
to insure reaction completion. The reaction was siowly poured into 8L

30  crushed ice/water and extracted with 4 L ethyl acetate (EtOAc). The
extract was concentrated in vacuo to a volume of ~1.25L. 500 mL heptane
were added and concentration was continued. Once a thick yellow
suspension formed at 50°C, it was cooled to ~10°C and filtered. The



conmpound is a racem c m xture of diastereoners. KM36a -30- [err]H NWR
(270 MHz, CDlerr]OD): #33715-136-20, d 2.80-3.00 (m 1H), 2.93 (s,
SJerr]CHerr]), 3.19-3.28 (m 1H), 3.37-3.54 (m 2H), 3.83 (KM36h

OCH err]), 3.86 (d, 3H, OCH err]), 4.16-4.30 {3%-1H), 4.83-5.32 (m 1H),
6.73- 6.83 (m 3H), 6.89-7.04 (m 4H),. 7.16-7.28 (m 4H), 7.33 (s, 2H). 5
[err]C_NWVR (68 MHz, CD{err]OD): #33715-136-20, d 39 9, 40.5, 41.0, 53.7,
53.9, 56.6, 56.8, 65.4, 66.2,69.7,70.2, 112.7, 112.9, 113.1, 117.0, 123.2,
124.2,- 124.3, 125.6, IGoblegted solisiswere washed with?- k50 mb $eprane wral dyied in gacuo at

130.9, .133.9, 137.2, l%OQméﬁkgﬁ‘s(‘%étﬂ{thﬂééamgou‘Qal culated for 1.64 nol
H20 and 1.50 ol TFA: lc. Found C 48. 94 48.94 H 5.10

4. 74 N 4.08 ~ 4.05 S 4.67 4.98 15 F 12. 44 12. 69 HPLC:
'97% pure. Shimadzu LC- 6A, YL S31-{[4BhérylethokyeB-nitygpliengllethaneneof 1.5

mL/ m nute; detecti at 220 nm ytes
(A = 10% MeOH, 90%(3:1420 0.2% H e'?‘? ?Ba@er r'ﬁly h@%ﬁl'igg@&@ﬁ ‘Iﬁ'ﬂ%‘"ﬁ 0. 2%
Herr]PO err]): ret entlddwdroxys3-nivophenyilethanane (33 g-282 mmol) and K2CO3 (17 g,
2- Br ono- 1- [ 4- pheny| met §peimdi)l wastidded Béﬂzirnfmhﬁmsﬁl SMﬁﬁhdlﬁfohams 1.
1-[ 4- Hydroxy-3-nit ropgﬁgwﬁlfet gﬁmne f g@g‘gam Stl rred
conc. Herr]SOerr] éﬁ&%’ﬁ-?ﬁ”&?ﬁ% 66. 0 g,
- 480 mmol ) foll owed by Mofbenzyl bromide was added and stirred 15 minutes. The reaction
10  was quenched by the addition of 1.6 L water. The resuiting suspension
was stirred overnight and then filtered. The collected solids were washed
3 x 250 mL=750 mL water and dried ir vacuo at ~55°C to give 75 g crude
product which was slurried in 1.3 L toluene at ~75°C, filtered hot through
a 5.0 um membrane, concentrated in vacuo to a volume of ~300 mL,
15  diluted with 250 mL heptane, and the suspension cooled from ~60°C to
ambient. After filtration, the collected solids were washed with heptane
and dried in vacuo at ~55°C to give 64 g (84%) of the title compound.

3. 1-[4-Phenyimethoxy-3-aminophenyljethanone
20 A mechanically stirred MeOH (3.8 L) suspension
containing l-[4-phenylmethoxy-3—nitrophényl]ethanone (76.5 g,
282 mmol) was degassed with argon for 40 minutes at ~10°C prior to
addition of PtOs (2.34 g, 10 mmol). Hydrogen was sparged into the
reaction mixture at 8-10°C via a subsurface gas inlet. After eight hours,
25 the completed reaction was degaséed with Ar while being warmed to
~15°C, diluted with CHCl3 (250 mL) and filtered. The filtrate was
stripped to give 70 g crude product which, after trituration for ten minutes
with i-PrOH (450 mL) at 60°C, yielded 57.4 (84%) of the title compound.

30 4. 1-[4-Phenylmethoxy-3-[(methylsulfonyl)amino]phenyi}-
ethanone.
“To a mechanically surrcd 16°C pyridine (270 mL) solution
of 1 -[4-phenylmethoxy-3-aminophenyi]ethanone (57.4 g, 238 mmol)
under N», was added methanesulfonyl chloride (18.6 mL, 240 mmol).



(48.3 g, 477 mmol ) in two approxi mately equal portions about four mnutes
apart. An additional 3.76 g of KNOQerr] was added after 1.67 hours to

i nsure reaction conpletion. The reaction was slowy poured i ntKM86a 30

_ crushed ice/water.and extracted with 4 L ethyl32acetate (EtOQAc). The extract
was cancentrated in vacuo to a volune of ~1.25 L, 500 nL heptane were added
and concentration was continued. Once a thick yell ow suspension forned at
50C, it was cooled to ~10C and filtered. The KM36a -31- col|ected solids
were washed with ~150 Atermi9sminttesothe compigtedireaction was quenchedwith 18 LE101. 8 g

L g 2 i
[ 4- hydr oxy- 3- ni t ropherﬁ?ﬁm Y)"ﬂwg g‘%r@ x&ﬁé"’é[‘ér’p?@f&)éf‘f’] (17 g,
847 mmol ) was added bep]rmillytninmde Thesesolidd Warendisso)vetidh ICHEgl (450 mia), the4 7 g,

géﬁzg}‘mlj?’ omA]:ane\r/\/aztsla(rj(rjeggraﬁ%/ S%%{%ﬂ%&ﬁtt(&? e rea% I (Q)‘ﬁ]niléo-rﬂl_ !

quenched by the addititgsnltng @BSWMMWWMWHIﬁWmewh%WNaS

stirred overnight and fexgfe ird driédqn va&b%ssﬁcb%eeiwgla%) ¥Ethe upeshed 3 x
250 mL=750 nL water and dried in vacuo at ~55[err 0 give 75 g crude

product which was sl urf47Rf 1.3 L tol uene at ~75[err]C filtered hot
through a 5.0 [err]m nenbrane, concentrated in vacuo to a volume of ~300

m., 15 diluted 4 th 250 R RIMfio gﬁ@ﬁ g@&m
~60[err] C to anbi etf?t “Af t ergnf_l ltrafion, ﬁ{lﬂ%ﬁ&?ﬁ g lgﬁ‘e wereggfashed
with heptane and dried in vacuo %!Fm‘!iﬂ[ Hethanenei ve 64 g (84% of the
title conpound. 3. 1- [ 4- PhenyTer initelahicallg stified FdTiixingeRIOA500 4il)

A echantcal 1y st 10 LR b, TR gt B v s
. added a ~62°C CHCl; (500 mL) solution of 1-[4-phenylmethoxy-3-
15 [(mcthylsulfonyl)annno]phenyl]cthanone (25.5g,80 mmol). After5.5
' hours of reflux, HPLC showed 11.2 rel. area% unreacted starting material,
78.9 rel. area% of desired product and 9.8 rel. area% of dibrominated
product. After cooling to 62°C and dilution with 500 mL CHCl;, the
suspension was filtered hot and the filtrate concentrated to a volume of
20 ~850 mL prior to addition of 250 mL heptane. The flocculent suspension
was cooled to ~10°C and filtered, washed with heptane and air-dried
overnight to give 23.1 g (73%) of the title compound in 73% purity.

G. Alternative method for preparation of o-(3,4-dimethoxy-
25 phenyl)benzeneethanamine, hydro_chloride sait '

L 1-(3,4-Dimethoxyphenyl)-2-phenylethanone,
O-phenylmethyloxime -
A mixture of 1-(3,4-dimethoxyphenyi)-2-phenylethanone
30 (2.3 g, 9 mmol) and O-(phcnylmethyl)hydroxylamine. hydrochloride salt
' (1.57 g, 9.8 mmol) in pyridine (10 mL) and abs. EtOH (30 mL) was stirred
at reflux for 1.5 hours. After concentration in vacuo. EtOAc (50 mL) was
added. The organic layer was washed with brine (2 x), dried over
anhydrous NaSO4 and concentrated to obtain a yellow gummy material



282 mmol) was degassed with argon for 40 minutes at ~10[err]C prior to
addition of Pterr] (2.34 g, 10 mmol). Hydrogen was sparged into the
reaction mxture at 8-10[err]C via a subsurface gas inlet. Aftin36aght
hours, 25 the conpleted reaction was degassed33v th Ar whil e bei ng warned
to -15[err]C, diluted with CHGO[err] (250 nL) and filtered: The filtrate
was stripped to give 70 g crude product which, after trituration for ten
mnutes with i-PrOH (450 nL) at 60[err]C, ylelded 57. 4 %84% of the title
compound. 30 ~ 4which was purified by SiO column chromatography eluting with 20%

1-[ 4- Phenyl met hoxy- 3- [émméxahesf:e%m Skﬁbw&l 96%%&96&&9@
1 4 phenyl et hoxy- 3- SPPROUMEAGA 1 f&ﬁ?wm@vswdg"' RPOR SHOSE IHERSR N2

phenyl met hoxy- was
added et hanesul f onyl teiperatgefdri®@othonts, 240 ol ). KVB6a -32 - After 39
m nutes, the corrpl nghed with 1.8 L Herr]O and the
resul ti ng suspensi on g?il&?lg%h? %Pﬁ ? before filtration. The collected
solids were washed with H[e€$1f-0 (2 X E@(ant 500 nL) and partially air
dried. These solids were drspogsed irpgQdCl[err] (450 nL), the 5 water
phase renmbved and hept ane 4r765 m.) adld?ezg W th stirring. The resulting fine
suspension was filtered af A5 nin washed with hexane and dried in
vacuo at 55[err]C to give N9 384 78% 16t he title conmpound. 10

5.
2- Brono- 1-[ 4- phen t 0 a
mechani cal I[y gtl r)r/{edgergPFum ng@ﬁ%ﬁ&Aﬁﬁggﬁgé g}ég 4?1.0-55 g,
186 nmmol ) equi pped wi t FateQf 19 A @ti<<) RIgY lotion :(500
nL) sol ution of 1-[4-phemNeoths% H0, 5:2% H3PO4 to 90% MeOH, 10% H;0, 0.2%

[ (et hyl sul fonyl ) ami nohgp&ygdnentnt& g’orré o onnmeg-3§gnumr;rtlx) After 5.5
15 2. a-(34-Dimethoxyphenyi)benzeneethanamine,

hydrochloride sailt
To a solution of 1-(3,4-dimethoxyphenyl)-2-
phenylethanone; O-phenyimethyloxime (1.4 g, 3.87 mmol) in anhydrous
THF (20 mL) was added a 1.0 M solution of BH3°THF compiex
20 - (11.0 mL) at room temperature under Np. After stirring at reflux for 1.25
hours; the reaction was quenched with 1.0 N aq. HCL. The pH was
" adjusted to 10 with 1.0 N NaOH and the amine was extracted with EtOAc
(3 x 1SmL). The organic layer was washed with brine (3 x), dried over
anhydrous Na;SOj4 and then concentrated to obtain a gummy residue
25 which was dissolved in a minimum amount of MeOH. This solution was
cooled to 0°C and a 4.0 M solution of HCl in dioxane (1.5 mL) was added
dropwise. The resulting solution was diluted with anhydrous EtyO. The
precipitate was filtered, washed with Et;O and air dried to afford 770 mg
(2.62 mmol, 68% yield) of the title compound as a white crystallme

30 powder. :
Calc. Found
C 64.83 65.28
H 6.83 6.91

N 473 4.28



hours of reflux, HPLC showed 11.2 rel. area% unreacted starting nmaterial,
78.9 rel. area% of desired product and 9.8 rel. area% of di brom nated
product. After cooling to 62C and dilution with 500 nL CHCI [ er gjagahe
suspension was filtered hot and the filtrate cgpcentrated to a volunme of 20
-850 mL prior to addition of 250 nl heptane. The fl occul ent suspension was
cooled to ~10[err]C and filtered, washed wi th heptane and air-dried
overnight to give 23.1 g (73% of the title corrpound in 73% purity. G
Alternative nmethod for preghtzagdon of129xr]- (3, 4-di net hoxy- 25

h )b th ' |
5 4] O et hoxyphenyl B jﬁgﬁﬁ‘@% ?&?{ﬂﬁdﬁq&sﬁeww&}?&?% 120 ) oy o
1- (3, 4- di met hoxypheny| ¥yateophs mil/odmieodete@ivn at 220 nm; gadiensejution §-100% B

O ( pgenyl ?ﬁgh?/n'_g hydr ox ghemnig !ﬁmum}&@m%hﬂaﬁlt Satldh g(zbt 5@‘1’9?!3?0?) E‘mﬁ()%'hg
~pyridine an Irred at r . urs.
After concentrati ongi nwol,(a}E %‘R\Eé“‘é‘&ﬂ ’I‘Ilmé,'y&“@g‘ﬁ?c | ayer
was washed with brine (2 x), dried over anhydrous Na[err]SCIerr] and
concentrated to obtain a yellow gunmy nmateri al KMB6a - 33 - which was
purified by Sierr] colum chromatography eluting with 20% Et OAc/ hexanes
to afford 3.1 g (8.57 mml, 96%yield) of tHxample@ conpound as a yellow
gum whi ch solidified UIN-LS I!,QLE%;%yléﬂﬁl‘jhhﬂﬁﬂeI-ﬁS'ﬂh‘(ﬁﬁéﬂ\?]]tﬂﬁvﬁmw

g?'g;(i”' ated gorz 80N4 8@heL$l5le$aE§ull%namlde, tnﬁuoroacetate

The title compound was prepared from commercially available 1.2-

15 diphenylethylamine following the procedures described in steps D and E
of Example 1, except for the following modifications: the solvent used
during the prep HPL.C purification of step D was 64% solvent B and after
step E, the final product was purified by prep HPLC using 48% solvent B.
IH NMR (270 MHz, CD30D): & 2.80-3.00 (m, 1H), 2.93 (s, 3H,

20 SOCH3), 3.0-3.28 (m, 1H), 3.4-3.7 (m, 2H), 4.4-4.6 (m, 1H), 4.7- 4.85

(m, 1H), 6.8-7.4 (m, 13H, aromatic).
13C NMR (68 MHz, CD30D): 6 39.5, 40.664, 41.0, 53. 586 65.383, 66. 02
69.50, 69.969, 116.59, 118.57, 124.282, 124.37, 125.2, 125.4. 126.07.
128.09, 129.56, 129.67, 130.13, 130.33, 130.74, 133.512, 136.599,

25 154,511, 162.327.

Mass (M+ H) 427
Caiculated for 0.7 mol H20 and 0.2 mot TFA:
- Cale. Found
C 52.97 52.97
30 H 5.00 474

N 486 4.74



10 HPLC:. 69% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150 nm); flow rate
of 1.5 nL/mnute; detection at 220 nm gradient elution 0-100% 10% MeCH,
90% H err] O, 0.2% Herr]PJ err] to 90% I\/EC]-I 10% H err] O, 0. 2%M36a
Herr]PJerr]; 30 mnutes; retention tinme = 333%. m nutes. 15

[err]-(3, 4-D net hoxyphenyl ) benzeneet hanam ne, hydrochl oride salt To a

sol uti'on of 1-(3,4-di net hoxyphenyl)-2- phenyl et hanone, O phenyl net hyl oxi ne
(1.4 g, 3.87 mml) in anhydrous THF (20 m.) was added a 1.0 M sol ution of
BH.err]. THF conplex 20 (18.®#.5L) at 63@m tenperature under. N2. After
stirring at reflux for 1.26 {yogy's, t?@ peacti on was quenched with 1.0 N aq.
HCl . The pH was adj usted to 10 W th N NaCOH and t he am ne was extract ed

with EtOac (3 x 15 nl)HPEGe>879% PHree Shimadzu {£s6AaXMGSHODS 60 143Q mmy

dri eg ngg an%drﬁus '\ﬂbﬁrrithSfIlsﬁﬁlllnﬁﬂﬁie;t baecmenorna%@adxmemmm a gunmy
resi due ic ve ution
was cooled to O[err%,wé 5%?091"%9%%5‘%% m@%ﬂ]@%%&@qfﬁm;ﬁms _
added dropwi se. The re9ftMeQHs % H260n 0129 HaPOy) extemionitineh i 8.8cuiaues. err] O
The precipitate was filtered, washed with Et[err]O and air dried to-afford
770 ng (2.62 mol, 68%yield) of the title conpound as a white crystalline
30 powder. Calc. Found C 64. 83 65.28 H 6.83 6.91 N 4.73
4.28 KMB6a - 34 - Cl 12.80 12. 97- HPLExamplé pure, Shi madzu LG 6A, YMC -

S3 ObS (6.0 x 150 {6') ; Nf-isgw-[[l-(l,3-Benzodioxol-5-yl)-2-phenylethyl]amino]-l-hydroxy-
ethyl]-2-hydroxyphenyl)methanesuifonamide, trifluoroacetate salt

15 . Commercially available 3,4-methylenedioxyphenylcarboxaldehyde
. was converted to the title compound following the procedures described in
steps A-E of Example 1, except for the following modifications : 1) in
step C, the amination reaction time was 16 hours. The acidic hydrolysis
reaction, after dilution with HO, was extracted 2x with Et0 prior to
20 basification, extraction 3 x with EtOAc and isolation of the desired amine
~ after concentration; 2) the prep HPLC purification of step D used 65%
solvent B; and 3) in step E, the final product was purified by prep HPLC
using 47% solvent B as eluant.
1H NMR (270 MHz, CD30D): § 2.80-3.00 (m, 1H), 2. 9 (s, 3H, 802CH3)
- 25  3.1-3.28 (m, 1H), 3.2-3.7 (m, 2H), 4.4-4.6 (m, 1H), 4.5- 4.7 (m, 1H), 6.0
(s, 2H), 6.8-7.4 (m, 11H, aromatic).
13C NMR (68 MHz, CD30D): & 41.77, 42.80, 43.01, 55.58, 67.7, 68.02,
72.6,72.9, 105.17. 110.99, 111.68, 118.81, 126.34, 126.42, 127.46.
130.20, 130.32, 131.7, 132.51, 135.68.
30 Mass (M+H) 471 -
Calculated for 0.8 mol H20 and l 25 mol 'I'FA



rate of 1.5 nl/minute; detection at 220 nm gradient elution 0-100% B over
30 mnutes (A = 10% MeOH, 90% H20, 0.2% H err]PJerr]); B = 90%5 Me CH,
10% H err]O 0.2%Herr]PQerr]); retention tine = 16.7 m nut ggm3gxanpl € 2
N-[5-[2-[(1, 2- D phenyl et hyl ) am no] - 1- hydr oxyet4gl ] - 2- hydr oxy- 10
phenyl ] met hanesul f onam de, trifluoroacetate salt [err] The title compound
- was prepared fromcomercially available 1.2- 15 di phenyl et hyl ami ne

foll owi ng the procedures described in steps D and E of Exanmple 1, except
for the follow ng nodificati@ak. the Bamindent used during the prep HPLC
purification of step D was %{Holve% -4 and after step E, the final .
product was purified by prep C using 48% sol vent B. [err]H NVR (270 MHz,
CD[err]QOD): [err]- 2803dl§( ﬁ4§3(s 3H. 20 SHerr]CHerr]),
3.0-3.28 (m 1H), 3.4-3. 71(1m4@¢—|) 4 464.6 (m 1H). 4.7- 4.85 (m 1H),

6.8-7.4 (m 13H, agmatlc) [ggg] Ng 68 MHz, CDlerr]QOD): [err].
39. 5, 40. 664, 41. 0, 586 %5 69. 50, 69.969, 116.59, 118.57,

124.282, 124.37, 125.2. 12B. YI13126 071,1.2128 09, -129.56, 129.67, 130. 13,

130. 33, 130.74, 133, 51&1’!"&3@??}“5? h%%?%g&%§3 d‘@@oéj%/gs%"@797

Cal culated for 0.7 nol err
52.97 30 H 5. ooflowrateo mifuig; detectionjat 220 nm; gpdigntelwgion 0s 5 57

5. 37 o 100% B over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3PO4); B =
10 90% MeOH, 10% H20, 0.2% H3POg); retention time = 18.5 minutes.

Example 4
N-[5-{ l-Hydroxy-Z-[[l-(4-mthquphenyl)-z-phenylethyl]amino]-
15 etllyl]-2'-hydroxyphenyl]mgtlnamsnlfonamide, trifluoroacetate sait

Commercially available 4-methoxybenzaldehyde was converted to
20 the title compound following steps A-E described in Example 1, except for
the following modifications: 1) in step C, the amination reaction time was
16 hours. The acidic hydrolysis reaction, after dilution with H20, was
extracted 2 x with Et2O prior to basification. extraction 3 x with EtOAc
and isolation of the desired amine after concentration; 2) the prep HPLC
25  purification of step D used 65% solvent B; and 3) in step E, the final
product was purified by prep HPLC using 47% solvent B as eluant.
IH NMR (270 MHi. CD30D): & 2.80-3.00 (m, 1H), 2.9 (s, 3H, SO,CH3),
3.2-3.28 (m, 1H), 3.2-3.7 (m, 2H), 3.8 (s, 3H), 4.4-4.6 (m, 1H), 4.7-5.0
(m, 1H), 6.8-7.4 (m, 12H, aromatic).



F 11.87 11. 83 HPLC: >99% pure, Shinmadzu LC-6A. YMC S3 ODS (6.0 x 150
mM); flowrate of 1.5 nL/mnute; detection at 220 nm gradient elution 0- 5
100% B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H err] PO e&KMBpa B = 90%
MeOH, 10% H20, 0.2% H err]PJerr]); retention-3i4re = 18.8 m nutes. Exanple

3 10 N [5-[2-[[1-(1, 3- Benzodi oxol -5-yl ) - 2- phenyl.et-hyl ] am no] - 1- hydr oxy-

et hyl ] - 2- hydr oxyphenyl ] net hanesul f onam de, trifluoroacetate salt [err] 15

. Commercial ly avail abl e 3, 4- net hyl enedi oxyphenyl car boxal dehyde was convert ed

tE;) thle tilt | e corrt)o]tcmd IMN?H?(@MHQ, CD@QB@:UBQS.OGB@Q:_SJS@E&! 5518, 63.255652.66,
2 nat o' reacton t1 bl fekige AP SN Sas ) TR ST b8 4 o,
dilution with H err] O 1298, 1828 33%.£d143:2, W6L.4 Et[err] O prior to 20 :

basification, extracti sﬁ(m'_“gtgﬁt QAc and isol ation of the desired am ne
after concentration; 2) the prep HPLC purification of step D used 65%
s

sol vent B; and 3) ih ulated for0.75 mot HyPaadde2 MakTHAY i fied by prep HPLC
usi ng 47% sol vent B as el uantCalc err] Hrdliid (270 MHz, CDlerr]QOD): [err]

2.80-3.00 (m 1H), 2.9 (s, 3§ﬁl§qerr§2§§[err]), 25  3.1-3.28 (m 1H),
3.2-3.7 (m 2H), 4.4-4.6 (W48, 45K 7 (m 1H), 6.0 (s, 2H, 6.8-7.4
(m 11H, aromatic). [err] HHNMRIG68 MHB.04CD{ err] OD): [err] 41.77, 42.80,
43.01, 55.58, 67.7, 68.02,N7%672-9, 4lg%.17. 110.99, 111.68, 118.81.
126.34, 126.42, 127,46. 130.20.. 130.32, 131.7, 132:51, 135.68. 30. Mass
(M H) 471 Cal cul al®d for 9. &8 H e} and 1.25 mol TFA'  KMB6a - 36 -

F 11.27 11.48
HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-
100% B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POq); B =
15  90% MeOH, 10% H30, 0.2% H3POy); retention time = 18.9 minutes.

"Example 5
N-{5-[2-[[1-(3-Methoxyphenyl)-2-phenylethyl]amino}-1-hydroxy-
20 ethyl]-2-hydroxyphenyi]methanesuifonamide, trifluoroacetate sait

. A.  2-Bromo-1-[4-hydroxy-3-[(methyisulfonyl)amino]phenyi)-
25 . ~ ethanone ' '

L 1-[3-Amino-4-hydroxy]phenylethanone, hydrochloride
salt : : . _
A stirred suspension of Raney nickel (11 g) in THF
30 (170 mL) containing 1-[{4-hydroxy-3-nitrophenyljethanone (16.5 g,
91 mmol; preparation described in step F of Example 1) was sparged with



Cal c. Found C 50. 73 50.72 H 4.63 4.48 N 4.46 - 4.64 5
S 5.11 4.86 F 11.35 ©11.27 HPLC. >99% pure, Shinmadzu LC 6A, YMC
S3 ODS (6.0 x 150 nm; flowrate of 1.5 niL/mnute; detection a

gradi ent elution.0- 100% B over 30 minutes (A_.3gl0% MeOH. 90% EPZ%}]O 0. 204
Herr]PdJerr]); B =10 90% MeOH, 10%H[err]O 0 2%H[err]Pqerr])
retention time = 18.5 minutes. Exanple 4 '
- N-[5-[1-Hydroxy-2-[[ 1- (4- met hoxyphenyl ) - 2- phenyl et hyl ] anmi no] - 15

ahyl] 2- Ih?/droxyplheg?/l l}mohmemuh howrs antilibie réactibn was cuinpier! The atdctiber I | |
Commerci al |y avail abl e 0X n title
conmpound fol | owing st eﬁgsl’ggémbgégf%@g%ﬁx@%% 58@‘3&&@@#‘1&#&{%&?

fol | owi ng nodi fi cati onadding cone. H@ 8.3 mb) Therprecipitase wascallectsd by filratiensand6

-~ hours. The acidic hydr%&ﬁ-ﬁéﬂ&?ﬁﬁdl?ﬁ @h&sr dilution with H20, was
~extracted 2 x wwth Et20 prior o basr cation. extraction 3 x with Et OAc

and isolation of the& desired am ne after concentration; 2) the prep HPLC 25
purification of step D used265% ammyﬂrﬁy-ﬁt(meﬂ)yléuﬁmtyﬁanﬁm]t he fi nal
“product was purified by prep HPL%\#%IQMI){ sol vent B as eluant. [err]H NWVR
(270 MHz, CDOerr]OD): [err] 2.80 , 4§ 3H, Sqerr CHerr]),
3.2-3.28 (m 1H), 3.2-3.7 (m 2H)Toestgrqu,15°§myndme Qymi.) selptionpf 1-3-gmim- 0

- (m 1H, 6.8-7.4 (m 1 yﬁbgﬂ anoné{ %chloﬁ&esalﬂ@@d‘%’BQMUZw
(Dlerr]OD): ferr] 31% 03addcd9me£har51es onil:l chﬁ: (@8 g, 25’5 nimgl?ovér 50 minutes.

' After stirring overnight at 20°C, the reaction was poured into ice-water
(250 mL) and the precipitate collected by filtration. The solid, after
washlng with H20 and i- PrOH was air-dried to yield the title compound
(9.9 g, 62%). - -

15 :
| 3. . 2-Bromo-1-[4-hydroxy-3-[(methylsulfonyl)-
amino]phenyljethanone '
To a stirred 60°C dioxane (35 mL) solution of 1-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyljethanone (2.06 g, 8.7 mmol)
20  was rapidly added Bry (1.48 g,9.2 mmol). After one hour, the solution
was cooled, concentrated and diluted with H20. After filtration, the
product was washed thoroughly with H20, then with i-PrOH (9 mL), and
air-dried to obtain the title compound (2.43 g, 84%). '
- |HNMR (270 MHz, CDCl3 with a little DMSO-de): 52.99 (s, 3H.

25 SOCHj3), 447 (s, 2H), 7.02 (d, 1H), 7.71 (dd, 1H), 8.00 (d, 1H), 8.16 (s,
1H), 10.64 (s, 1H).
HPLC: Shimadzu, YMC S3 ODS (6.0 x 150 mm); flow rate of
1.5 mL/minute; detection at 217 nm; eluted with a 40 minutes linear
gradient of 0% to 100% B solvent (A = 10% MeOH., 90% H20, 0.2%

30 H3P04, B= 90% MeOH. 10% H0, 0.2% H3PO4); retention time = 19.1

' minutes.



67.4, 114.3, 115.8, 121.4, 124.5, 124.9, 125.1, 126.3, 126.2, 127.11,
128.4, 129.8, 132.8, 135.1, 148.2, 161.4. Mass (MtH)' 457 5 Cal cul ated for
0.75 nmol H20 and 1.2 nol TFA: Calc. Found C 52.25 52. QQ%—% 5.10
"5.04 N 4.62 4.85 10 S 5.28 -3%.54 F 11:27

HPLC. >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 m flowrate of
1.5 rrL/ m nute; detection at 220 nm gradient elution 0- 100% B over 30
mnutes (A = 10% MeOH, 90% H20, 0.2% Herr]PQJerr]); B 15 90% MeOH, 10%

Herr] O 0.2% H err] PQer r] N:[5424HA(3-Metlioxyphenyl B2 phenylethytlaniinelb! ¢ 5

ot byt -2 ha oxyphenyt | mot 1O ﬁﬁﬂlﬂa’w‘aﬂﬁﬁbﬁéﬁﬁlﬁ%@e amfife, o () A

 2-Brono- 1- [ 4- hydr oxy- 3- [(r’relfm S3lt i no] phenyl ] 25 et hanone
1. 1-[3- Ami no- 4- hydr OXY]@&ﬂﬂH&ﬂiym wad'convemrddd
iu[szeﬂih?gng 3R‘r31‘|n'?¥oglh @T’Té{}?ﬂﬁ%ﬁg PE §§°8“”§T“'?ﬁw§1ﬂ2’ CO I 5 ?‘gﬁesdescr | bed
in step F of Exanple ldescribedsiparped -\/EbhExamMMiBacceﬁﬂ'or tliel?follmngever al '
hours until the reacti ﬂleiﬁ?:ﬁu&Q”% fHleFeactiBfi tnieifi steB™A was three hours; 2) the
~ column chromatography of step B was omitted; and 3) in step C, the
acidic reaction mixture, after dilution with HyO, was extracted 3 x with
10  EtOAc prior to basification, extraction 5 x with CH2Cl; and isolation of
the desired amine after concentration. |
To a stirred 60°C MeCN (1 mL) containing a-(3-
- methoxyphenyl)benzene-ethanamine (800 mg, 3.5 mmol) was added 2-
bromo-1-{4-hydroxy-3-[(methyisulfonyl)amino]phenyi]ethanone (522 mg,
15 1.7 mmol). After ten minutes, the completed reaction was cooled to 20°C
and an EtOH (30 mL) solution of NaBHj (665 mg, 17.5 mmol) added.
After 30 minutes, the reaction was quenched with 1 N aq. HCl to pH 1,
then made alkaline and extracted 3 x with CH2Clp. After drying over
Na2S04 and concenﬁation, the residue was chromatographed on silica gel
20 using 5% of 10% conc. aq. NH4OH/MeOH in CH2Clj as eluant. The title
compound was isolated as the TFA sait (70 mg) after lyophilization. _
IH NMR (270 MHz, CD30D): 5 2.7-3.6 (m, 7H), 3.8 (s, 3H, OCH3), 4.6-
4.75 (m, 1H), 4.7-5.0 (m, 1H), 6.8-7.4 (m, 12H). |
13C NMR (68 MHz, CD30D): §40.1, 40.8, 41.2, 54.1, 54.3, 56.3, 65.8,
25 66.5,70.0,70.5, 115.5, 115.7, 116.6, 117.1, 122.7, 124.7, 124.9, 125.7,
125.9, 126.6, 128.6, 130.0, 130.8. 131.9, 134.1, 136.9, 137.2, 152.1. 162.2.
Mass (M+H) 457
Calculated for 1.1 mol TFA:

Calc. Found

30 C 54.07 54.46
~ H 504 5.11

N 4381 - 510

F 10.77 10.47

S 5351 3.66



suspension was filtered through celite, chilled to 0C and acidified by
adding conc. HCl (8.3 m). The precipitate was collected by filtration and
air-dried to yield 13.2 g (77%. 5 2. KM36a

- 1-[4- Hydroxy-3-[ (nmet hyl sul fonyl ) am no] - phenylgfhanone To a stlrred 15C
pyridine (30 m.) solution of 1-[3-am no- 4-hydroxyphenyl]ethanone,

- hydrochloride salt (13.0 g, 69.5 mmol) was 10 added net hanesul f onyl
chloride (8.0 g, 69.5 mmol) over 50 m nutes. After stirring overnight at

20[err] C, the reacti orHPBS . $99% pare| ShimadawL. 064 YMESSB ODS (6/0ck 15¢mm);

precipitate collected 1 B and

I -PrOH, was air-dried 10 Vi eF’f?P ﬂ]& 8¢ ‘%nag 'gﬁ V"gﬂﬂk@g ‘%ﬁ'g"'?.aa% :
2- Br ono- 1- [ 4- hydr oxy- ﬁpyw&&mmsfmwpﬁm&h

stirred 60C di oxane (3eOH), 10% OQT‘Z%fHﬁ’dd'retcnnonnme-ﬂnn

hydr oxy- 3-[ (et hyl §ulfonyl)am no phenyl]et hanone (2.06 g, 8. 7 rrrml) 20

was rapidly added Br2 (1.48 g, 9.2 mmol ). After one hour, the solution was
cool ed, concentrated and diluted with Herr]O After fiItration t he
product was washed thoroughly with Herr]Q %B tth i-PrOH (9 nL), and
air-dried to obtain the title comound 24§ E gLqerr]H NMR (270 MHz,
CDCl[err] with a litt|N Mdh{kﬁa-wﬂ{mpye@ phenyl yllalymol-l-hydroxy-
sderr]CHerr]), 4.47 ém{um Coa.d..gunmmguﬁanmae 1H), 8.00 (d, 1H),

. 8.16 (s, 1H, 10.61 (s Shi madzu, YMC S3 ODS (6.0 x 150 mm);
flowrate of 1.5 m_/mnute detectlon at 217 nm ehyted with a 40 m nutes

. Iitnear gradient of 0%to 100% B solvent (A = 10% , 90% H20, - 0. 2% 30
H[err]Pqerr] B = 90% MeOH. 10% Herr]Q QIOZ%*H[ FJPJ err]); retention

time = 19.1 m nutes.

* Commercially available 2,4-dimethoxybenzaldehyde was
converted to a-(2,4-dimethoxyphenyl)benzeneethanamine following the
15 procedures described in steps A - C of Example 1. The title compound
was prepared from o-(2, Mhnembxyphcnyl)benzeneethananﬁne following
the procedure described in step B of Example 5, except for isolation, after
chromatography, as the free base.
IH NMR (270 MHz, CDCl3): 8 2.4-3.0 (m, 4H), 3.0-3.2 (m, 2H), 3.6- 3 9
20 (m, 7H), 4.1-4.2 (m, 1H), 4.4-4.6 (m, 1H), 5.2-5.5 (s (broad), 4H, NH,
OH), 6.3-6.4 (m, 2H), 6.7-7.2 (m, 9 H).
13C NMR (68 MHz, CDCl3): 5 38.8.41.4, 41.5, 53.4, 53.5, 55.29, 55.37,
55.43, 60.5, 70.1, 714, 77.5, 98.8, 104.3, 1044, 116.9, 120.6, 121.3,
124.2, 1244, 124.9, 126.2, 128.2, 129.6, 132.7, 132.8, 138.3, 138.5, 150.1,
25 158.2,158.3,160.2, 160.4.
~ Mass (M+H) 487
Calculated for 0.89 mol H,O:
Calc. = Found
C 59.75 59.64
30 H 637 - 6.08



KM36a - 39 - B. N-[5-[2-[[1-(3-Met boxyphenyl) - 2-phenyl et hyl ] am no] - 1-

hydr oxyet hyl ] - 2- hydr oxyphenyl ] net hanesul f onanmi de, trifluoroacetate salt .
Commerci al Iy avail abl e 3-net hoxybenzal dehyde was-converted to a
[err]-(3-nmet hoxyphenyl ) benzeneet hanam ne fol | oyg hg the procedures descri bed
in steps A - C of Exanple 1, except for the follow ng nodifications: 1) the
reaction tine in step A was three hours; 2) the columm chronmat ography of
step B was onitted; and 3) in step C, the acidic reaction mxture, after
diluticon with Herr]O waNe¥t5hacted 368 with 10 EtOAc prior to

basi fication,_ extraction %xévgsth CH rgvg] Cl[err] and isolation of the
desired am ne after concentratlon To stirred 60C MeCN (1 nlL) containing

[err]-(3- net hoxypheny@b@h?%%§hmdﬁ@l-@% ¥YMC 33 OD&610 x WS mmdiied 2-
br ono- 1- [ 4- hydr oxy- 3- [ {5 tdt¥ bf v!sTrIhihaei aedeiiie 21 Phie n€5ﬁaoﬁm-10@%

1.7 mmol ). After t nutes, the c a and
an EtOH (30 nL) sol tlr%r?vfff r(?‘]nptl@%g&ﬁéﬁ W?ﬂ%ﬁﬁh@a & 30
ninutes, the reaction Me©H;U16%cHs0, 2% HIPOL)astentiGi titne =pI8 tinuésen nade

al kaline and extracted 3 x with CH err]C [err]. After drying over:

Na[err] SO err] and concentration, the residue was chromat ographed on silicta
gel 20 using 5% of 10%conc. aq. NHerr]OH MeOH in CHerr]OJ[err] as
eluant. The title conpound was isolated as Exampl'ysalt (70 ng) after

oo lg N - (7 1
[err]C NVR (68 Mz, C[Ilyadm}tm)lyl]{bhy«}rot@pllgnﬂn&ﬂﬂneﬁummm GifioFosketAe. S,
25 66.5,70.0,70.5, 14& 5 115.7, 116.6, 117.1, 122.7, 124.7, 124.9,

125.7, 125.9, 126.6, 125.6, 130.0, 130.8, 131.9, 134.1, 136.9, 137.2,
152.1. -162.2. Mass (MtH) 457 Ho H

1
N

15 : :
Commercially available 3,4-dichlorobenzaldehyde was converted

to a-(3,4-dichlorophenyl)benzeneethanamine following the procedures

described in steps A - C of Exampie 1 except for the following

modifications of step C: the amination reaction was terminated after six

20  days at 180°C despite being incomplete. The formamide hydrolysis
reaction time was four days. Upon complietion, the acidic reaction
mixture, after dilution with H0, was extracted 3 x with EtOAc prior to
basification, extraction 5 x with CH2C12 and isolation of the desired amine
after concentration.

25 The title compound was prepared from o-(3,4-dichlorophenyi)-

" benzeneethanamine following the procedure described in step B of
Example 5. except for reduction with excess NaCNBHj for five days at
pH 2 and purification by prep HPLC using 75% solvent B as the eluant. '

' 1H NMR (270 MHz, CD30D): 5 2.8-3.0 (m, 4H), 3.1-3.6, (m, 3H), 4.5-
30 46(m,1H),4.7-50(m, lH),G 8-69(m 1H), 7.0-7.1 (m, 3 H), 7.1-7.4
(m, SH), 7.5-7.7 (m, ZH)



Cal culated for 1.1 nol TFA: Calc. - Found 30 C 54. 07 54.46 H
- 5.04 5,11 N 4.81 '5.10 F 10.77 . 10.47 S 5.51

5. 66 KMB6a -40- HPLC. >99% pure, Shimadzu LG 6A, YMC S3 ODKjpfaed x 150
mm); flowrate of 1.5 niL/mnute; detection at.247 nm gradient elution
0-100% B over 25 m nutes(A = 10% MeOH, 90% Herr] O 0.2% Herr]PJerr], B =
90%I\/EO—| 10% Herr]O 0.2%Herr]PJerr]); retention time = 17 mnutes. 5
Exanple 6 N-[5-[2-[[1-(2, 4- Di met hoxyphenyl ) -2-phenyl et hyl ] ani no] - 1- hydr oxy-
et hyl ] - 2- hydr oxypheny| Muss ¢+ 4P onani de 10 -[err] Commercial ly avail abl e

2; 4- di met hoxybenzal deh _

a- (2, 4- di met hoxyphenyl gggnzeneegﬁwégrr ne oqéA YlgdfﬁBOPé mor’éés%ﬂ‘r'%)é
‘described in steps A -lowagte of i 3gnk/minuteh, detertionoat gradigns elytion 8r 8% r om
a- (2, 4-di met hoxyphenyl Bttﬁexzweﬁm@rw&me%fmhbmm Hi@ 02% ERPO,eBAesy | bed

iree base. | erE??EpNﬁSMz%f Bl 1042 By whinioh e B ety 570, 5 2

(m 2H), 3.6-3.9 20 (m 7H), 4.1-4.2 (m 1H) 4.4-4.6 (m 1H), 5.2-5.5 (s
(broad), 4H, NH, .O—I), 6.3-6.4 (m 2H), 6 7-7.2 (m 9 H).
' Examples

N-[5-[2-[[1-(4-Methyisulfonylphenyl)-2-phenylethyl]amino}-1-
10  hydroxyethyll-2-hydroxyphenyl]methanesulfonamide

A, a-(4-Methyisulfonyiphenyl)benzeneethanot .
15 Commercially available 4-methylthiobenzaldehyde was converted
. to a-(4-methylthiophenyl)benzeneethanol, followmg the procedure '
described in step A of Example 1.
To a stirred pH 8 solution of KH,PO4 (5.0 g, 0. 037 mmol) and

K>HPO4 (42 g, 0.24 mmol) in H20 (500 mL) at 0°C., was added a CHCly

20 (300 mL) solution containing a-(4-methylthiophenyl)benieneethanol
(14.2 g, 58 mmol). To this heterogeneous mixture was added m-
chloroperbenzoic acid ~75% pure (42 g, 182 mmol). The reaction was
complete after 20 minutes. The precipitate was filtered and washed with
CH,Cl>. The combined organic layer of the filtrate was washed

25 sequentially with 1 M aq. NaS703 (200 mL), 1 M aq. NaHCO3 (100 mL),
and 1 M aq. NaOH (200 mL) prior to drying over NaS0O4. After
concentration, 17.4 g (98%) of the title compound was obtained as a white
solid.



13C NMR (68 MHz, CDOl[err]): [err] 38.8.41.4,41.5,53. 4,53. 5, 55. 29, 55. 37,
55.43, 60.5, 70.1, 71.4, 77.5, 98.8, 104.3, 104.4, 116.9, 120.6, 121.3,

124.2, 124.4, 124.9, 126.2, 128.2, 129.6, 132.7, 132.8, 138.3, a5,
150.1, 25 158.2, 158.3, 160.2, 160.4. Mass (Mtify.487 Cal cul ated Tor 0.89
mol Herr] O Calc. ‘Found C 59. 75 59. 64 30 " H 6.37 6. 08
KMB6a -41- N 5.57 5.68 S 6. 38 5.99 HPLC. >99% pure, Shi madzu

LC-6A, YMC S3 ODS (6.0 x 150 mm); flowrate of 1.5 ni/minute: detection at
217 nm- gradient el uti @ O0- N[B2s{[1-(8Methyls@ifomylphérmd)-Z-phenylétiyiiamiho}90%

retention time £ I8 m hutes 1-%9%#%1-%8W9m99fﬂh%vﬂm“=“kﬁﬁfmfi "

N [5-[2-[[ 1- (3, 4- Di chi or ophdh§ Aflc SomAeHAs veasapeyased from.or (4-methylsulfonyl

- hyar oxyet gl ]-2- _h_ylclr OX phériymt ﬁmgéiﬁm:s ubﬂmggk;pﬁa&dsl&mm erstgnélc'ibt .

ey s Commercially SBcaReS, Sielacht Hedbinghe bR e R

described in steps A - clironiam'gupm purificatiorepf sttpD dfBxampld bwas\gmitted. The -

days &t 180[err] cséié’ p?%%"“E@ I YRk Ry fiBa} 20D ﬂ%ﬂxﬂm 15
: -hydroxye yl]-2-(phenylmethoxy)phenyljmethan e was

' ' converted to N-[5-[2-{[1-(4-methylsuifonylphenyl)-2-phenylethyl}-

10  amino]-1-hydroxyethyi}-2-(hydroxy)phenyl}methanesulfonamide by
treatment with BBr3.

To a stirred -78°C CH7Cl3 solution (10 mL) under argon
containing N-[5-[2-[[1-(4-methyisulfonyiphenyl)-2-phenylethyi]-
amino]-l-hydroxyethyl]-2-(phenylmethoxy)phenyl]mcthancsulfonamide

15 0.21 g, 0.34 mmol), was added a 1 M BBr3/CH>Cl; solution (0.9 mL,

0.9 mmol). The solution was stirred for 20 minutes, warmed to 0°C, and
stirred for 20 minutes. - After quenching with H20, the pH was adjusted to
~9 and the mixture was extracted with EtOAc 5 x before drying over
Na504. After concentration the crude product was chrorhétographed on

20  silica gel using 2-10% of 10% conc. aq. NH40H/MeOH in CH2Clh 10
elute 115 mg (67%) of the title compound.

IH NMR (270 MHz, CD30D): § 2.40-2.65 (m, 2H), 2.80-3.10 (m, 2H),
2.90 (s, 3H, SO2CH3), 3.10 (s, 3H SO,CH3), 3.98-4.05 (m, 1H), 4.50-4.65
(m, 1H), 6.75-7.30 (m, 8H), 7.45-7.55 (m, 2H), 7.80-7.90 (m, 2H).

25 I3C NMR (68 MHz, CD30D): § 39.5, 44.4,45.2, 45.3, 55.5, 56.0, 65.1,
65.9,72.7, 73.4, 116.3, 124.3, 125.5, 125.6, 125.7, 127.5, 127.6, 128.4,
129.4, 129.5, 129.7, 130.3, 130.4, 135.8, 139.1, 140.7, 150.9.

Mass (M+H) 505

Calculated for 0.78 mol H20:
30 Calc. Found
' C 55.58 55.94
H 574 5.84
N 5.40 5.40

S 12.36 12.00



reaction tinme was four days. Upon conpletion, the acidic reaction m xture,
after dilution with H20, was extracted 3 x with EtOAc prior to
basification, extraction 5 x with CHerr]OJ[err] and isolatio 36k e
desired am ne after. concentration. 25 -44e title conmpound was . -
prepared from a- (3, 4-dichl orophenyl)- benzeneet hanam ne foll ow ng the
procedure described in step B of Exanple 5. except for reduction with
excess NaCNBH4 for five days at pH 2 and purification by prep HPLC using

75% sol'vent B as the emm>995mwsm¢ew-wymamm0x[mmm)g 8-3.0

{5 25350 Sty Bily dolt il ” 2

- Mass (M#H) 495 HPLC: ! %‘b‘(ﬁ'éo“%‘i“ﬁﬁa@zu 10% MeOHy 2@3‘52‘@6-5?04 JBS@
m); flow rate of 1.5 90%MEOHE10% &,0); 0i2% HIPOR)! fetbriiontimét=4817 rfin

0- 100% B over 60 migutes (A = 10% MeOH, 90% H err]Q, O. 2%H[err]P err] B
= 90% 5 MeOH, 10% H err]O 0.2% Herr]PJerr]); retention time =40

m nutes. Exanple 8

N[ 5-[2-[[1-(4-Methyl sul fonyl phenyl)-2-phenyggh ﬁ*% gmno]-1- 10

hydr oxyet hyl ] - 2- hydr ox eny gnesul f onam
[err] - (4- Met hyl sul fony&ppﬁéwd'ﬁa methyipbenyl )123p|lenylet]hyﬂgmm]d-a| ly

avai | abl e 4-net hyl t hi ohﬂmb&hbﬂ@hyﬁ@xmm ithdriesulfonamide, trifluoroacetate
[err]-(4-nethylt h| @ﬂr) benzeneet hanol, follow ng the procedure descri bed

in step A of Exarrp 0 a stirred pH850Iut|on of KHerr]P(Jerr] (5.0 -
g, 0.037 mmol) and Klerr]HPJ err] (42 g, Oﬂg4mm)l) in Herr]O (500 nm.) at
0C. was added a CHerr]C[err] y .

A, 1-(3,4-Dimethylphenyl)-2-phenylethanone
15 - To a stirred suspension of AICl3 (7.0 g, 52 mmol) in CS3 (20 mL)
was added dropwise a CS; (10 mL) solution containing o-xylene (5.0 g,
47 mmol) and phenylacetyl chloride (7.29 g, 47 mmol) at such a rate that
an ice bath could maintain the temperature at 20°C. After two hours, the
reaction was poured onto mixture of 200 g of ice and NaOH (58 g) and
20  extracted 2 x with EtOAc (75 mL). The combined EtOAc fractions were
- washed 2 x with H>O (50 mL), 2 x with saturated aq. NayCO3 (50 mL),
and 2 x with brine (50 mL). After drying over Na3SO4 and concentration,
10.1 g (96%) of the title compound was obtained as a yellow solid.

25 B. N-[5-[2-{[1-(3,4-Dimethylphenyl)-2-phenylethyiJamino]-
1-hydroxyethyl]-2-hydroxyphenylJmethanesulfonamide
1-(3,4-dimethylphenyl)-2-phenylethanone was converted to the

title compound following the procedures outlined in steps C - E of
Example 1, except for the following modifications: 1) step C was _

30 modified to include chromatography on silica gel using 2:1 hexane/EtOAc

elute the formamide prior to acid hydrolysis; 2) in step C, the acidic



20 (300 nmL) solution containing [err]-(4-nethylthiophenyl)benzeneet hanol
(14.2 g, 58 mmol). To this heterogeneous m xture was added m
chl oroperbenzoic acid -75% pure (42 g, 182 mmol ). The reacti ognsg conpl ete
after 20 minutes. The precipitate was filteredsand washed with
CH err]C[err]. The conbined organic |ayer of the filtrate was washed 25
sequentially with 1 Maq. Na[err]S[err]Jerr] (200 nL), 1 Mag. NaHCO err]
(100 m.), and 1 Mag. NaCOH (200 mL) prior to drying over Na2SO4. After
concentration, 17.4 gl(y&ﬂﬂ?sxdead:ﬂua afitérl diluti orrwich bHOyams ekiracterk2! x asithEwOi t e
sol i d. KM36a -43-
N[5 [2 [[1- (4- Met hyl bﬂsp cgﬁo "Eact}%'r?’f H‘%ﬁt?Ac w@’solanon of the desired
1- hydr oxyet hyl ] - 2- (hym @nwmt:m uet waselaedfiormd was
prepar ed 1 om a- (4- melgidatye Wﬁﬂnlrh&laﬁém&d&@meﬁs\e Hn@#nnﬁ@hbewt he

a

procedures descrlb 'r#qffﬁgeqqgae& of Exanple 1, except for the

foll owi ng nodifi ca ographl c purification of step D of
Exanpl e 1 was omtted HTWRe@GDtMHg,CDg.OD) 82.23 (s, 6H, - CHs), 2.90 (d, 3H,

N-[5-[2-[[1-(4-nethyls
L hyaroeri] 2 (onchiERE, R ML D T i o
nme y o ) .

am no] - 1- hydr oxyet hyl ] 2& drOxy) phenyl ] met hanesul f onani de by treat ment-

Contai ning N [ 5-[29 | 1o CAMR Gt CRyPRRLATPS: 1 rasig otk ypigr 554, S¥A°"

am no] - 1- hydr oxyet hyl 1652,65!9%: 69150%0.0006)6 1243) 124et, H25.25125.4126i1d827168, 0. 21
g. 034 mmol), vas addeg. g 3ol B A3l $30.61131 S, 195.1) 19203, 453 angéh 135%,

0.9 mmol ). The solutlon wasswr tes] warned
“stirred for 20 mi nut est39.6.A51.6y ﬂuzrnchl ng with H20, the pH was adjusted to

Mass (M+ H) 455
15 Calculated for 1.73 mol H20 and 1.29 mol TFA

" Cale.’ Found
C 52.37 52.37
H 554 4.90
N 443 439
20 S 507 5.39
F 11.58 11.57

HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-
100% B over 35 minutes (A = 10% MeOH, 90% H10, 0.2% H3POs);

25 B=90% MeOH, 10% H0, 0.2% H3PO4); retention time = 24.0 minutes.



~9 and the m xture was
Na[err]SO err]. After
on 20 silica gel using
CH err]C[err] to elut
MHz, CDlerr]QD): [err]
Sq_err]CH[err]), 3.10
(m 1H), 6.75-7.30 -(m

extracted with EtOAc 5 x before drying over
concentration the crude product was chromat ographed
2-10% of 10% conc..aq. NH err] OH MeCH i

e 115 rrg (67% of the tLige conpound. M‘ﬁ NVR (270
2.40-2.65 (m 2H), 2.80-3.10 (m 2H), 290(5 3H,
(s, 3H SCIerr]CH[err]), 3.98-4.05 (m 1H), 4.50-4.65
8H), 7.45-7.55 (m 2H), 7.80-7.90 (m 2H). 25 '

[err]C NWR (68 Mz, CDlerr]OD): [err] 39.5, Rdampled02, 45. 3, 55. 5, 56. 0, 65. 1,

65.9, 72.7, 73.4, 116.
129.4, 129.5, 129.7, 1
505 Calculated for 0.7

syt Bty indylaniiplo ol

sz-mrqﬂmhemlmethamulfmmlde, triflugroacetate sgit_ 53

"55.94 H 5.74 5.84.N 5.40 5.40 S 12. 36 12. 00 KM36a - 44-

HPLC. >99% pure, Shima

dzu LG 6A, YMC S3 ODBO(640 x 150 nm); flow rate of

1.5 nmb/mnute; detection at 220 mm gradi enjA eNIIORFO-\ 100% B over 40

m nutes (A = 10% MeCH,

90% H err]O 0.2% B = 90% MeCH, 10%

Herr] O O. 2%H[err]Pqerr]) retention o= nnutes. 5 Exanple 9

“N[5-[2-[[1-(3, 4-Di net

hydr oxyet hyl ] - 2- hydr oxypheny! ] met hanes #Pf onHTn ﬁga

5

- 10

hyl phenyl ) - 2- pheny, {
tr'g{l uoroacetate 10 salt

1-(3,4-Diethylphenyi)-2-phenylethanone was prepared from
o-diethylbenzene using the method described in step A of Example 9.
1-(3,4-Diethylphenyl)-2-phenylethanone was converted to the title
compound following the procedures im_tlined in steps C - E of Example 1,
except for the following modifications: 1) in step C, the amination
reaction time was 12 hours. The product was chromatographed on silica

gel using 2:1 hexane/EtOAc elute the formamide prior to acid hydrolysis. -

15

20

The acidic hydrolysis reaction, after dilution with H20, was extracted 2 x
with Et20 prior to basification, extraction 3 x with EtOAc and isolation of
the desired amine after concentration; and 2) in step D, the product was
cluted from silica gel with 1:1 hexane/EtOAc; the prep HPLC punﬁcanon
utilized 98% solvent B as the eluant.

IHNMR (270 MHz, CD30D): § 1.08-1.20 (m, 6H, - CH2CH3), 2.55-
2.65 (m, 4H, - CH2CH3), 2.85 (s, 3H, -S02CH3), 2.75 -3.1 (m, 2H), 3.45 -
3.55 (m, 1H), 4.35 - 4.51 (m, 1H), 4.70 - 4.80 (m, 1H), 6.80 - 7.30 (m,
11H).

13CNMR (67 MHz, CD10D): & 15.5. 15.8, 26.1, 26.3, 39.6. 40.8, 534,

30

65.2, 694, 116.6, 124.2, 125.2,126.8, 129.5, 129.6, 130.3, 130.4, 133.5,
136.4, 144.9, 145.2, 151.8.

Mass (M+H) 483 :

Calculated for 1.23 mol H70 and 1.07 mol TFA:

Calc. Found
C 55.84 55.83
H 6.03 6.05

N 447 419



[err] A 1- (3, 4- D net hyl phenyl ) - 2- phenyl et hanone 15 To a stirred
suspension of AlC[err] (7.0 g, 52 mol) in CS[err] (20 n.) was added
dropwi se a CS[err] (10 nL) solution containing o-xylene (5.0 gnz4da MO!)
and phenyl acetyl chloride (7.29 g, 47 mmol) atqpuch a rate that an ice bath
could maintain the tenperature at 20[err]C. After two hours, the reaction
was poured onto m xture of 200 g of ice and NaOH (58 g) and 20 extracted 2
X Wth EtOAc (75 nlL). The conbined Et OAc fractions were washed 2 x with H20
(50 nmb), 2 x with saturated &dq1 Na[erd4J&€Jerr] (50 nl), and 2 x with brine
(50 nmL). After drying overg N@[ﬁrr]SCIQr,i] and concentratlon 10.1 g (96°/c)
of the title corrpound was obt ailned as“a"yell ow solid. 25

N-[5-[2-[[1- (3, 4-Di mtmghWymM&GﬁA}W%&ODS(wx150mm)

1- hydroxyet hyl ] - 2- hy drggow MRU/AIRS Uadietim gradient elution

1- (3, 4-di net hyl phenyl) | et,panone e nmpound
fol |l owi ng the procgdur%iogfggg‘f%é e -dﬁ%feﬁ%?%gé ‘}5@@&@3 for
the follow ng nodifi caB=590% MeOH,!16f Hx0:0.2 30 H3POg) rétemtibnttime 227 1dRinutes.
chromat ography on silica gel using 2:1 hexane/ Et OAc el ute the formam de
prior to acid hydrolysis; 2) i.n step C, the acidic KMB6a -45- hydrolysis
reaction, after dilution with Herr]O was extracted 2 Xx with Et[err]O
prior to basification, extracti-on 3 X W th Eiapfisledd isolation of the

desired amne after, c n ste rpd t was el uted
" f rglm silica gel wiith Oﬂclg‘aéi@:ﬁgﬁﬁy&‘g’*wps 'ﬁﬂlﬂ)‘ﬁgﬁﬁ (ibn ufl | i ged
5 75% sol vent B as t heydrioxyethyl}-Rchydrokyptenyllmetidriesuifdnamidé, SFifluofoacetite ( S,
6H, - CH err]),2.90 ( H -SJerr]CHerr]), 2.74-2.85 (m 1H), 2.95-3.10

(m 1H) 4.37-4.48 (m , 4.68 & 4.72 (dd, 1H), 6.82 & 6.87 (2d, 1H),
6.99-7.17 (m OH), 7.25 & 7.29 :

15 _ . .
1-Phenyl-2-(3,4-dimethoxyphenyl)ethanone was prepared from
benzene and 3,4-dimethoxyphenylacetyl chloride (prepared by heating the
commercially available carboxylic acid in thionyl chloride and subsequent
concentration) using the method described in step A of Example 9, except
20 that the crude ketone was chromatographed on silica gel using 70%
hexane/EtOAc as the eluant. 1-Phenyl-2-(3,4-dimethoxyphenyi)ethanone -
was converted to the title compound following the procedures outlined in
steps C - E of Example 1, except for the followmg modifications: In step
C the formamide was chromatographed on silica gcl using EtOAc as
25  eluant prior to acid hydrolysis thereby obviating the amine pu_nficanon
procedure. The prep HPLC purification was omitted in step D but the title
compound obtained after step E was purified by prep HPLC using 38%
solvent B as the eluant.
IHNMR (270 MHz, CD30D): § 2.80 (m, 1H)), 2.88 (s, 1 ZH
30 -S02CHj), 2.90 (s, 1.8H, -SO2CH3), 3.05 (m, 1H), 3.22 (m, 1H), 3.47 (m,
1H), 3.62 (s, 3H), 3.73 (s, 3H), 4.45 (m, 1H), 4.75 - 4.90 (m, 1H), 6.50



(2d, 1H. 10 [err]C NWR (67 MHz, CD[err]OD): [err] 19.6,

19. 8, 39. 6, 40. 2,40.6,53.4,53.7, 65.2,65.9, 69.5,70.0, 116.6, 124.3, 124.4,
125.2, 125.4, 126.1, 127.0, 128.1, 129.6, 130.4, 130.6, 130. 8,gNBéa5.
132.1, 132.5, 133.6, 136.9, 139.0, 139.6, 151. 64851.7. Mass (Mr H) 455 15

Cal culgt ed for 1.73 nol '"H20 and 1.29 nol TPA: Calc. Found C 52. 37
+52.37 H 5.54 4.90 N 4.43 4.39 20 S 5.07 5.39 F
11.58 11.57 HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150

m); fiow rate of 1.5 (m/YH}EE (ndEDE.7H(matHR B85 (m, K ®.9n(m,dH); 7.06 - 0-
100% B. over 35 m nut ess gg(% I\/EO—l 90% H err] O, O. 2% H[err]Pqerr]) 25
% H
éﬁl

B = 90% MeCH, 10% H er (r rete
m nut es0 Kl\/BGa0 56 [ OOS) 5)38 .06, 39 30, 524 5474 54 81

N-[5-[2-[[1-(3,4-Diet hnaresmebﬁsau?nm@tmlsl mooﬂzﬂt hezlooroses, hes b,

S e L MR (R3S, g 1oh LI EA B0 L LU Phenzene

usi ng the nethod deschassj(Mml-BtWA of Exanple 9.
1- (3, 4- Di et hyl phenyl ) - é&ﬂﬁﬁ ltﬁi‘bﬁﬁ'ﬂﬁfﬂ#@}nﬁqﬁg’ ol $F to the title 10
u

~conpound follow ng the procedures o In's eps - E of Exanple 1,
_ , Found

C 47.5‘7 . 4157

10 H 491 4,67
N 38 389
S 44 442
F 14.21 14.13

HPLC: 96% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow -

15 rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeOH, 10% H70, 0.2% H3PO4); retention time = 16.6 minutes.

20  Example 12 _
N-[5-[2-[[1-Phenyl-2-(¢-methoxyphenyl)ethyl]Jamino]-1-hydroxyethyl]-
2-hydroxyphenyljmethanesulfonamide, trifluoroacetate sait '

1-Phenyl-2—(4-methoxyphenyl)ethanone was prepared from
benzene and 4-methoxyphenylacetyl chloride (prepared by heating the
commercially available carboxylic acid in thionyi chloride and subsequent
concentration) using the method described in step A of Example 9.
30 1-Phenyl-2-(4-methoxyphenyl)ethanone was converted to the title
compound following the procedures outlined in steps C - E of Example 1,



except for the following nodifications: 1) in step C, the am nation
reaction tinme was 12 hours. The product was chromat ographed on silica gel
using 2:1 hexane/ EtOAc elute the formamide prior to acid hydrgmsks. The
aci dic hydrolysis reaction, after dilution wiit4g.H20, was extracted 2 x 15
with Et[err]O prior to basification, extraction 3 x with Et OAc and

i solation of the desired amine after concentration; and 2) in step D, the
produc’E was eluted fromsilica gel with 1:1 hexane/ Et QAc; the prep HPLC
purification utilized xeéptfot the fidllowiag molificatiorsntl) 1hesmp]¢ﬂ thé\aeidie Tigdoolys

a1 e o) S é‘@'d@liwg@%%c%#ﬁ% pinfy® ("

3.55 (m 1H), -4.35 - Zpasificatign, exfractign 3x mdwpbanoeots@e
iéHé- [Sgrzl C'g'g/RZ(WgM'EteiéH&hﬁiﬁR) 12) ey i-v%g: tfrfﬁcgnm?@f @va%ona

- 130. 4, 133.5, 25 136"‘2 371‘!!4?*@152 "?]‘ ﬁ\%l’@?l"tz*%! ﬂ%d
for 1.23 nol H20 and lsob/ntBlas€lsant. Cal c. - Found C 55. 84 55 83 30
H 6.03 ~  6.05 N 9 4.74 F
9.73 0. 72 HhLC. 1 MR (270 M g—‘Dsii% 52:80 (. 1) 58%1%’15}1 0 m:
Ciow rate of 1.5 i mS0nCHAN G biHoSCoGHN:A.08 (matthe-32 @ 1Bh. 547 0] boos

B-over 35 mnutes (A =1H)) %68 SH)PH4S (RO1HY) 4279 H4.90 (vh,P®h)K 6/50)Xm, 1H), 6.79

' 10 (dd, 4H), 6.85 (m, 1H), 6.99 (m, 1H), 7.26 - 7.41 (m, 6H).
13C NMR (67 MHz, CD30D): § 37.95, 38.06,38.38, 52.08, 52.27, -
54.05, 64.0, 64.7, 68.0, 68.5, 113.4, 115.0, 122.8,122.9, 123.7, 123.9,
124.5, 124.56, 126.9, 126.94, 128.1, 128.8, 129.2, 129.9, 132.0, 133.6,
133.9, 150.11, 150.16, 158.6.

1§ Mass (M+ H) 456 _
Calculated for 0.9 moi H20 and 1.4 mol TFA:

Calc. Found
C 50.90 50.90
_ H 497 - 477
20 N 443 - 446
S 507 5.34

F 12.62 12.29
HPLC: 93% pure, Shimadzu LC-6A, YMC §3 ODS (6. 0 % 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
25  over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POy); B = 90%
MeOH, 10% H30, 0.2% H3POy); retention time = 18.3 minutes.



B = 90% MeOH, 10% H20, 0.2 % Herr]PJerr]); retention time = 27.1 m nutes.
Exanple 11 10 N [5-[2-[[1-Phenyl -2- (3, 4-di net hoxyphenyl ) et hyl ] am no] - 1-
hydr oxyet hyl ] - 2- hydr oxyphenyl ] net hanesul f onani de, trifluor oacekﬁe salt
[err] 15 1-Phenyl -2-(3, 4-di met hoxyphenyl ) et hangﬁe was prepared
and 3, 4-di met hoxyphenyl acetyl chloride (preparéd by heating the
comrercial ly available carboxylic acid in thionyl chloride and subsequent
concentration) using the method described in step A of Exanple 9, except 20
t hat the crude ketone was chronmat ogr aphed ng%hheq? gel wusi ng 70%

hexane/ Et OAc as the el uant. I - Phe 2- (3, St oxyphen Zet hanone was
converted to the titleNetirdo WDR}"VH@-&MYM{)F

C - E of Exanple 1, ex fh?&ioxfyethyl]hzih OHﬁM%lHMhiﬂéﬁﬂbﬁiﬁldegmﬁﬁtﬁﬂa&Me

f ormam de was chromat ographed on silica gel "using Et OAc as el uant prior
to acid hydrolysis ghe y obviating the am ne purification procedure. The
prep HPLC purificatton was omtted in ste II?Bbut the title conmpound '
obtained after step E was purified by pr
eluant. [err]H NVR (270 MHz, CD{err] OD):
30 -SOerr]CHerr]), 2.90 (s, 1.8H,
(m 1H), 3.47 (m 1H), 3.62 (s, 3H),
4.90 (m 1H), 6.50 KMB6a - 48-. (m
(m 1H), 6.99 (m 1H), 7.26 - 741(m 6
.8 38.06, 39.0,52.0,52.4,54.74,54. 81,
1-(4-Methoxyphenyi)-2-(4-methoxyphenyl)ethanone was prepared
. from anisole and 4-methoxyphenylacetyl chloride (prepared by heating the
10 commercially available carboxylic acid in thionyi chloride and subsequent
concentration) using the method described in step A of Example 9. After
step A, the product was chromatographed on silica gel using 3:2
hexane/EtOAc as eluant. 1-(4-methoxyphenyl)-2-(4-methoxy-
phenyl)ethanone was converted to the title compound following the
15  procedures described in steps C - E of Example 1, except for the following
modifications: 1) in step C, the acidic hydrolysis reaction, after dilution
with H2O, was extracted 2 x with Et0 prior to basification, extraction 3
x with EtOAc and isolation of the desired amine after concentration; and
2) the prep HPL.C purification of step D utilized 65% so_lvent B as eluant.
20 HNMR (270 MHz, CD3;0D): & 2.80 (m, 1H)), 2.88 (s, 1.6H,
-SO2CHz), 2.90 (s, 1.4H, -SO2CH3), 3.05 (m, 1H), 3.22 (m. 1H), 3.47 (m,
1H), 3.69 (s, 3H), 3.776 (s, 1.6H), 3.77 (s, 1.4H), 4.45 (m, 1H), 4.75 - 4.90
(m, 1H), 6.77 (d, 1H), 6.9 (m, 6H), 7.26 - 7.41 (m, 3H).
13C NMR (67 MHz, CD30D): & 37.86, 38.06,38.26, 51.85, 52.08,
25 54.05,54.26, 63.55, 64.0, 67.94, 68.5, 113.4, 114.1, 115.0, 122.8,122.9,
- 123.7,123.9, 125.0, 125.2, 125.8, 1261 126.4, 127.2, 129.5, 129.6, 129 9,
132.1, 150.1, 158.6, 161.0.
Mass (M+ H) 486
Calculated for 1.1 mol H20 and 1.2 mol TFA:
30 Calc. Found '
C 5116 51.17

H), 2.88 (s, 1.2H,
; DM85 (m 1H), 3.22
4 45 (m 1H), 4.75 -

) A 1H), 6.75 (m 1H), 6.85
I,—_;) [Jlerr]COMh/R(67 MHz,- CD{ err] OD):

3% benzene

hyllsminel- b eps

C usipg 38% sol vent B as the



62.6,63.2,65.6,66.2, 111.3, 112.6, 115.0, 121.4, 122.9, 123.5, 124.2, 5
128.13, 128.19, -128.8, 129.2, 132.0, 148.0, 144.6. Mass (M+ H) 487

Calculated for 1.68 nol H20 and 1.8 nol TFA: Calc. Found C%%?
47.57 10 H 4.91 4.67 N 3.88 189S 4.44 o3>
14.21 = 14.13 HPLC. 96% pure, Shinmadzu LC-6A)" YMC S3 ODS (6.0 x.150 nm);

flow 15 rate of 1.5 nlL/minute; detection at 220 nm gradient elution
0-100% B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% Herr]PJerr]); B =
90% MeCH, 10% H err]O O. 2‘VHH[§25]PQer4rdz) retention time = 16.6 mnutes..
20 ) 17 '
N-[5-]2- [[1 Phenyl - 2- (4- metlﬂoA/%enyl )é@’?yl ] am no] - 1- hydr oxyet hyl ] -

2- hydr oxyphenyl ] net hanesul f9nafiogle, trigffguoroacetate salt [err] 25

1- Phenyl - 2- (4- met hoxyphenyl etdm one V\@S ir epared from benzene and

4- met hoxyphenyl acetyl chlorid €:grepa 06 y heating the commercially

avai | abl e carboxylic3 ac!-ﬂ’%%%immgclStmhhdnuh@GAnMBé@m&(ﬁ 0 xdi50 @mrh); dlowon)
using the method descri Bgglof s Highi .emefde@éam&z%d.ﬁgﬁemeluqono-mo%B

1- Phenyl - 2- (4- met hoxyphen none was_ converte
foll owi ng the procedur e@v® 'T'WBGSM =10% MeOH, 9% H20, 02 B3HO4); B a -

ﬁ9d- faxcept for the fol Mwmgluwﬂhbtoa%H@l!04)laewﬁﬁoﬁhm£1ssmna&sdlc
ydrol ysis

10 |
Example 14
N-[5-[2-{[bis(4-Methoxyphenyl)methylJamino]-1-hydroxyethyi}-2-
hydroxyphenyllmethanesulfonamide, trifluoroacetate sait
15

The title compound was prepared from co_mmercially available

4,4'-dimethoxybenzophenone following the procedures described in steps

C-E of Example 1, excépt for the following modifications: 1) in step C,
20 the acidic hydrolysis reaction, after dilution with H20, was extracted 2 x

- with Et20 prior to basification, extraction 3 x with EtOAc and isolation of

the desired amine after concentration; 2) in step D, the product was eluted

from silica gel with 1:4 hexane/EtOAc; the prep HPLC purification was

omitted; and 3) the product of step E was purified by prep HPLC utilizing
25  45% solvent B as the eluant. .

IH NMR (270 MHz, CD30D): & 2.90 (s, 3H. - SOZCH3) 301(d,J=

6.45 Hz, 2H), 3.80 (d. 6H, - OCH3), 5.5 (s. 1H), 6.85 (d. J = 8.21 Hz, 1H),

7.00 (m ,5H), 7.30 (d, 1H), 7.43 (m. 4H).



reaction, after dilution with Herr]O was extracted 2 x with Et[err]O
prior to basification, extraction 3 x with EtQAc and isolation of the
desired amne after concentration: 2) the prep HPLC purificati §@dM368a Step D
“was omtted; 5 and 3) in step E, the final pis@duct was. purified by prep
HPLC usi ng 46%sol vent. B as eluant. [err]H NVR (270 MHz, CD[err]OD): [err]
2.80 (m 1H)), 2.88 (s, 1.5H, -SOerr]CHerr]), 2.90 (s, 1.5H,
-Sgert]CHerr]), 3.05 (m 1H), 3.22 (m 1H), 3.47 (m 1H), 3.68 (s, 3H),
4.45 (m 1H), 4.75 - 4.138 NMR (§1MHZ CI;dD): 8130.6, §4.1955.9, 66(21@964H576 85

E:anrr]lHé7 85993(8m061?|:|)8 éé5?36k1%% ééé‘ %5 ﬁ&ﬁdﬁ%& b?'g 88% g@z% lgD%

113.4, 115.0, 122.8, 12819, 123.7, 123.9, 124.5, 124.56, 126.9, 126. 94
128.1, 128.8, 129.2, 133 6, 133.9, 150.11, 150.16, 158.6. 15
Mass (Mr H) 456 Cal cuI é\?asg(w?ﬁb 33 Herr]O and 1.4 rml TFA: Cal c.

Found C 50. 90 §o0. @wam@xlﬂmolﬂzoa b08 mol TRA: 4. 43 4.46 S
5.07  5.34 F 12.62 éaczg HPLpgu,,@s% pure, Shimdzu LC-6A, YMC S3

g?rjgdl(gnto )él at5|00nrm) 11(‘)1)&)w r%’tsg‘igggver S%Wnﬂgteg (g\et—e%:%orl\]/eg-l 238%”3[ err]Q
0.2% Herr]PdJerr]); B = 9000 51264, 10%488err] O 0.2% Herr]PJerr]); _
retention tinmne = 18.3 m nutNes445 KNBG@SISO - Exanpl e 13
| 10 S 509 522
F 9.78 9.76 _

HPLC: 100% pure. Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm);

flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%

B over 35 minutes (A = 10% MeOH, 90% H,0, 0.2% H3PO4); B = 90%

15 MeOH, 10% H;0, 0.2% H3POa4); retention time = 20.6 minutes.

Example 15
N-[5-[1-Hydroxy-2-[[(4-methoxyphenyl)phenylmethyl]amino]ethyl}-2-
20 hydroxyphenyl]methamsulfol_lamide, trifluoroacetate sait

4-Methoxybeﬁzophenone was prepared'fro:'n anisole and benzoyl
25  chloride following the procedure of step A of Example 9. The titie
' compdund was prepared from 4-methoxybenzophenone following the
~ procedures described for steps C - E of Example 1, except for the
following modifications: 1) in step C, the amination reaction time was
nine hours. The acidic hydrolysis reaction, after dilution with H,O, was
30 extracted 2 x with Et0 prior to basification. extraction 3 x with EtOAc



N-[5-[2-[[ 1-(4- Met hoxyphenyl) - 2-(4-nmet hoxyphenyl ) et hyl ] am no] - 1-

hydr oxyet hyl ] - 2- hydr oxyphenyl ] net hanesul f onami de, trifluoroacetate salt 5
[err] 1-(4-Methoxyphenyl)-2-(4-nethoxyphenyl)ethanone was prepavséa from
ani sol e and 4-net hoxyphenyl acetyl chloride (prggpared by heating the 10
commercial ly avail abl e carboxylic acid in thionyl chloride and subsequent.
concentration). using the nethod described in step A of Exanpl e 9. After
step A the product was chromatographed on silica gel using 3:2

hexane/ Et OAc as el uantmmmmwmmmmmmn, ﬁhtmgwgﬁtthanone '
was converted to the t ch.‘?g bed
In steps C - E of Exarﬁ:ﬂt"&&l except, %a%wgvlm%%x I C r%?

step C, the acidic hydsifigg mwmt@ﬁ Nﬁf&)&emﬁﬁ‘i‘) FF“WF{

extracted 2 x with Et [[Qm;d:@nuﬁhgm%osomtnlaga{elm;,extract|on 3 X W|th

Et OA d | at f t t h

or ep. HPLC pur 1 cath on VR (/0T CDI0RR Bk od 38" SBHCA, 38ta 2. "

[err]H NMR (270 M—Iz G:@Qz(d ]SBDDCHEBJS]S &, 84), (&ﬂS @), 72048, ¢H), 713000, 1H),

-SOerr]CHerr]), 2 [%( -SJerr]CHerr]), 3.05 (m 1H), 3.22 (m
1%’5

1, 347 (m 10, Mﬁz&&é@)g (q?ﬁ 654)31 %302351 4§)111§ 45 (m

1H), 4.75 - 4.90 (m

[err]C NMR (67 MHz, CO{¥n7, ]1@@4, 125:3.1126.387 12836, 128.9 3323, £30.5,1313513%%. 1(35.2 25
54.05, 54:26, 63. 6@0 1@% en 8.5, 113.4, 114.1, 115.0, 1228, 1229,
123.7 123.9 1250 4 153361824.156" 1 126 4, 127.2, 129.5 129 6,
129.9. 132.1, 150.1, 1M8$i3(,M~&Bﬂ &3 Mass (I\/Hr H) 486 Calculated for 1.1 nol

Herr]O and 1.2 nmol TFAscdidted for 1.08 mofBh©-and 1.15 meHEALC 51. 16 5117
' ' Calc. Found
C 51.23 51.24
15 H 498 - 4.32
N 472 = 518
S 541 5.53
F 11.05 11.12

HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
20 flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%
B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3POs); B = 90%
. MeOH, 10% H20, 0.2% H3PO4); retention time = 19.8 minutes.

25 Example 16 -
a-{[[2-Hydroxy-2-[4-hydroxy-3-[(methylsuifonyl)Jamino]phenyl]ethyl]-
aminojmethyl] benzeneacetic acid, ethyl ester, trifluoroacetate sait

CO,Et

30



KMB6a -51 - H 5.23 4.92 N 4.36 4.22 S 4.98 4.79 F

10. 63 10.65 5 HPLC. 99% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150
m; flowrate of 1.5 nl/minute; detection at 220 nm gradi entgxghgfi on
0-100% B over 30 minutes (A = 10% MeOH, 90% H2$}. 0. 2% H err]PJerr]); B =
90% MeOH, 10% H20, 0.2% H err]PJerr]); retention time = 18.8 mnutes. 10
Exanpl e 14 N-[5-[2-[[bi s(4- Met hoxyphenyl ) net hyl | am no] - 1- hydr oxyet hyl ] - 2-
hydr oxyphenyl ] net hanesul f onami de, trifluoroacetate salt [err] 15 The title

conpound was prepared fromw&h@ . hvi -

4, 4' - di met hoxybenzophenone oW n Ok‘ﬁ% prgkg%leﬂgs?%gs(m 1 t|yn)beuzeé§lc C -

E of Exanple 1, exceptacrte acidetyesguipreparasionidessaibed ik liqmmilgsteg hemg
the acidic hydrolysis Baa or57 exfm»u@nm I f&édﬁ:éﬂ%ﬁscd&alﬂ&wptaﬁ@# X

with Et[err]O prior to

i sol ati on of the desir p@cﬁ&? ﬁl%’?’rﬁ}?l’fﬁshph s‘f%‘psﬁ]s?lﬁg“
product was el uted 3 roba ins'tep;E @elntlmcbinpdum;i wasqurifieftusicg prefdPhCarsing0%
purification was om tt en?ﬁdas%ﬂ product of step E was purified by prep

oL utilizing 25 4ot Rl oho vags chatEss & ks heT B IR A T S e,
2H) 3,80 (d, oH - Cof), 3 15,348 < 3D, 33‘0@5 68}, 4.3 (7, BHR . $%m. 141y, 65000, (M
SH). 7.30 (d 18 7 figh G G e, 7.38 (m, SE).
10 13CNMR (67 MHz, CD3QD). d 12.7,38.08, 54.0, 54.1, 61.5, 67.8, 115.1,

122.9, 124.0, 124.6, 127.5, 127.6, 128.1, 128.9, 131.9, 134.9, 135.0, 150.2,

171.4. ' |

Mass (M+ H) 422 |

Calculated for 0.3 mol H>O and 1.0 mol TFA:

15 ~ Cale. Found
C 48.76 48.37
H 5.13 492
N 5.17 521
S 592 5.84

20 - F 10.52 1094

HPLC: 98% pure Shimadzu LC-6A. YMC S3.0DS (6. 0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0- 100% B
over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeOH, 10% H20, 0.2% H3POy); retention times = 15.2 and 15.3 minutes.

Example 17
u.-[[[Z-Hydroxy-z-[4-hydroxy-3-[(methylsult‘onyl)ammo]phenyll-
ethyllamino]methyi]-3 4-d|methoxybenzeneacetlc acld, methyl ester,

30 tnﬂuoroacetate salt



KMB6a -52- 13C NVR-(67 MHz, CD[err]OD): [err] 39.6, 54.1, 55.9, 66.2, 69.6,
115.7, 115.8, 116.6, 124.3, 125.3, 126.1, 128.7, 129.1, 130.2, 130.5,
133.7, 151.7. 161.7. Mass (Mr H) 473 5 Calculated for 1.87 mopEga and
1.08 nol TFA: Calc. . Found C 49. 92 49.88 .H 5.26 4. 73 N 4.45
4.81 10 S 5.09 - 5.22 F 9.78 9.76 HPLC. 100% pure,
Shi madzu LC-6A. YMC S3 ODS (6.0 x 150 nm; flowrate of 1.5 nlL/ m nute;
detection at 220 nm gradient elution 0-100% B over 35 mnutes (A = 10%
MeCH, -90% H20, 0.2% Herr]PQJerr]); B = QQ% ¥ cdfeH, 10% Herr]Q 0.2%

a

H err]PJerr]); retention tinme = 20.6. mnyte OMe
tHyl ] o]lethyl]-2- 20
oacet at e Sef t 9Mer 1]

N-[ 5-[ 1- Hydr oxy-2-[[ (4- met hoxyphenyl ) p
hydr oxyphenyl ] met hanesul f onam de, tri

nRs@ e and benzoyl 25 chloride
angr8 9. The title conpound was’

4- Met hoxybenzophenone was prepared fr
foll owi ng the procedure of step A of
prepared from 4- net hoxybenzophenone fol | gwi nM®t he procedures described for
steps C - E of Exanple 1, except for the followi ng nodifications: 1) in
step C. the am nation rgacti "ﬂg d@@ ¢ | Q‘Wéan cidic hydrolysis
reaction, after dilutic‘iﬁ witnﬁ&ﬁiierrl ), Vl\g’g&@% e trg%-{}gac!'az X Wth Et[ﬁarr]o
prior to basification, extrd®aHAF$1Gmly) swspensiprof KH (1.8 g, 45 mmol) under N2
5  was added dropwise a dimethyl carbonate (20 mL) solution of 3,4~

dimethoxyphenylacetonitrile (5.3 g, 31 mmol) (preparation described by

V. K. Mangla et al., ln_d. J. Chem., 19, 748, (1980)). After five hours at

20°C, the reaction was quenched by addition of ice, diluted with H20, the

pH adjusted to ~7, and extracted 4 x -with EtOAc. After drying over

10  Na2804 prior to concentration, the product was chromatographed on silica
gel using CH2Cl2 to elute 7.5 g (100%) of the title compound.

B. a-(A'minomethyl)-3,4-dimethokybenzeneacetic acid, methyl

15 A MeOH solution (100 mL) containing methyl 3,4-
dimethoxyphenylcyanoacetate (1.2 g, 5.1 mmol), TFA (1 mL), and 50 mg
of 10% Pd/C was shaken on a Parr shaker for 20 hours under 30 psi of
hydrogen. The reaction was filtered, concentrated, dissolved in H20, and
extracted 2 x with Et20. The pH was adjusted to ~10 and the mixture

20 extracted 3 x with EtOAc. The EtOAc fractions were dried over Na»S0O4
and concentrated to yield 400 mg (32%) of the title compound.

C. a—[[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amirio]-
phenyllethyllamino)methyl}-3,4-dimethoxybenzeneacetic
25 acid, methyl ester
The title compound was prepared from o-(aminomethyl)-3.4-
dimethoxybenzeneacetic acid. methyl ester utilizing the procedures
described in steps D and E of Example 1, except for the following
modifications: 1) the prep HPLC purification of step D was omitted: and



KM36a -53 - and isolation of the desired am ne after concentration; 2) in
step D, the product was eluted fromsilica gel with 1:1 hexane/ Et OAc; the
prep HPLC purification was omtted; and 3) the product of stegNBesws
purified by prep HPLC utilizing 41% sol vent Bsgs the eluant. 5 [err]H NWR
(270 MHz, CDOlerr]CD):. [err] 2.90 (s, 3H, - SOerr]CHerr]), 3.02 (d, 2H,
3.80 (d, 3H, OCCHerr]), 5.75 (s, 1H), 6.85 (d,1H), 7.00 (m 4H), 7.30 (d,
1H), 7.45 (m 5H). [err]C NWR (67 MHz, CD[err]OD): [err] 39.5,

54.2.56.0, 65.1,69.5, 2)insdep E.lthe finaligtddutt wag purifiedicprép HPLL dsing 26% 9,

g:). 1i=133._]§, lilbg, ‘&fﬁ%ﬁBiéuﬁdlo 137. 4, 122.3,|162.4. E/assd(g%;i)zgm

cul ate or . [ N0, . C. oun .

51.24 15 H 4.9 R ¢ .@qﬂ&?}]&@ﬁ 82806, 3Dk 13,38 ). 35 65

| s o B S
: w : | ut i

0- 100% B over 35 Min ]ng(q"k/@?gﬁf%éif%kfdiﬁg 0.2% Herr]POerr]); B =.

- 90% MeOH,  10% H er r] O30 NMRi62 MHRGR3OD) ;5 3802n51.6% Bi8r5381194.97.550t es.

25 I 6
[orr1- ([[2- Hydr oxy-2- LR AR LR B L2 1 % 148 IEL2 1492501
am no] et hyl ] benzeneaclélh 1%i d, et hyl- ester, trifluoroacetate salt [err]

Mass (M+ H) 468 - . .

10  Calculated for 0.7 mol H20 and 1.5 mol TFA:

- Calc. Found

C 4420 44.23

H 478 4.76

N 430 4.45
15 S 492 5.10

F 13.11 12.79

HPLC: 98% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm: gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POs); B = 90%

20 MeOH, 10% H20, 0.2% H3PO4); retention time = 12.3 minutes.

!

Example 18
o-{[[2-Hydroxy-2-[4-hydroxy-3-{(methyisulfonyl)amino}-
25 phenyljethyllaminojmethyi]-N,N-dimethylbenzeneacetamide,
- trifluoroacetate sait '

HO CONMe,

ZX

°,syo
HO N™ "
H Me

30 A o-{[(Trifluoroacetyl)amino}methyljbenzeneacetic ai:id, ethyl
ester



KMB6a -54- The title conpound was prepared from a-(am nonet hyl ) benzene-
acetic acid; ethyl ester (preparation described in L. Fontanella et al.,
Chem Ber., 639, 157, (1961)) utilizing the procedures descri KM36an steps D
and E of Exanple 1. In step D, the eluant forS7he prep HPLC was 55% sol vent
5 B. In step E, the title conpound was purified using prep HPLC using 50%
solvent B as the eluant. [err]H NVMR (270 MHz, CD[err]OD): [err] 1.173 (t,

1.5H),"1.179 (t, 1.5H), 2.90 (s, 3H), 3.1-3.345 (m 3H), 3.80 (m 1H), 4. 2
(m 3H), 4.93 (m 1H), 6. 96rdListirei)EtOACct2D nldéibnsx&n&ﬁa((mnn'éhﬂethgl)om 5

JTerr]C NVR (67 MHz, err r 12. 7
| [115 ]1 122, g 124. 0, CEI)’[Z La“fé?“%&%‘gﬂ Sﬂt(hgg’ngﬂ@ﬁl)épfemmﬂ@ .
135.0, 150.2, 171.4. Mesctibedln Examgie lﬁ)iwm¢deduennﬂly3nﬂnbrohlbaitr ahhydrité 1.0

V17 10 6 g1 o @80 mmed ANBGNTHHLY Arer opg by rcteadihgy 1 O

98% pur e, Shi madzu5LC-®Pn¢hVW@Cﬁﬂ)@¢(6t@¢wd290W!ﬂ’kﬁtOAPoWw EtQAe fragtigns
mL/ m nute; detection 6%,5, m nut es

’ = 0 0 0 0
R Il s i g v G
[ er r]-[[[2-Hydroxy-2-][4- hydr oxy- 3-[ (nmet hyl sul fonyl ) am no] phenyl ]-
- B. o-(Aminomethyl)-N,N-dimethylbenzeneacetamide
10 To a stirred 4°C CH2Cl3 solution (5 mL) containing HNMe
(180 mg, 4 mmol) under N3, was added 2 M AlMe;j in toluene (2 mL,
4 mmol). The reaction was warmed to 20°C ang stirred for five minutes
before adding a CHCl; solution (4 mL) containing o.-[[(trifluoroacetyl)-
amino]methyi]benzeneacetic acid, ethyl ester (600 mg, 2.1 mmoi). After_'
15 two days, the reaction was quenched with 1 N aq. HCl, and extracted 3 x
with EtOAc. The EtOAc fractions were washed with brine, dried over
NajSOy4, and concentrated. The crude product was chromatographed on
silica gel using 4:1 hexane/EtOAc to elute 380 mg (63%) of the desired
trifluoroacetamide which was heated to 60°C for five hours in MeOH
20 (2mL) containing 1 N aq. NaOH (3 mL). The reaction was diluted with
brine, extracted 4 x with EtOAc, dried over NazSO.«,. and concentrated to
yield the title compound as a clear oil (280 mg, 74%). |

C. a-{[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
25 plleilyllethyl]amino]methyl]-N,N-dimethylbenzeneacetamide
The title compound was prepared from a-(aminomethyl)-IN,N-
dimethylbenzeneacetamide utilizing the procedures described in steps D
and E of Example 1. The following modifications were made in steps D
and E: The prep HPLC purification of step D was omitted. In step E, the
30 final product was purified by prep HPLC using 27% solvent B as eluant.
' IHNMR (270 MHz, CD30D): § 2.844 (s,1.5H), 2.85 (s, 1.5H), 2.90 (s,
3H), 2.96 (s, 1.5H), 2.98 (s, 1.5H), 3.1-3.345 (m, 3H), 3.63 (m, 1H), 4.4
(m, 1H), 4.93 (m, 1H), 6.90 (d, 1H), 7.13 (d, 1H), 7.29-7.45 (m, 6H).



et hyl ] am no] net hyl ] - 3, 4- di net hoxybenzeneacetic acid, nethyl ester, 30
~trifluoroacetate salt KMB6a -55 - [err] A I\/bthyl

3, 4- di met hoxyphenyl cyanoacetate To a THF (10 nL) suspension of Kkfieal. 8 g,
45 mmol) under Nerr] 5 was' added dropw se a dssret hyl carbonate (20 nli)
solution of 3,4- dinethoxyphenylacetonitrile (5.3 g, 31 mmol) (preparation
described by V. K. Mangla et al., Ind. J. Chem, 19, 748. (1980)). After
five hours at 20[err]C, the" reactlon was quenched by addition of ice,

G0 Wib Hetr) ommin humiocnhons's S0 mb o dsd. o000 e
was chro?]/at ogr aphed onls\gb ‘EL @eﬁ 8¢ g“éH[ é?-??d%"e(? r1]24@0?£1 §rt1@776p$2§0
(100% of the title cospnR idl.93134.9, 150.6,171.4.

[err]-(Am nonet hyl ) - 3, agéém xxﬂenzeneacetlc acid, nethyl ester 15 :
A MeCOH sol ution (100 tarni ng met hyl 3, 4- di nmet hoxyphenyl cyanoacetate -

(1.2 g, 5.1 mmvol), YFACakulated for.8 mplrﬂ;zQ)ﬁnd:LD%mltFAas shaken on a Parr
shaker for 20 hours under 30@u, of hyggpoen. The reaction was filtered,
concentrated, dissolved in Herr] O and extracted 2 x wth Et[err] QO The pH
- was adjusted to -10 and t h€ %ure A$.76 extracted 3 x with EtOAc. The

Et OAc fractions were driedHovgR4Na[err§@8ferr] and concentrat ed to yield

400 ngy (32% of the title go 9 nd C7 9
[err]-[[[2-Hydroxy-2-[4-hydroXy [(n'et% | sul fonyl ) am nol - '
‘pheényl ] et hyl ] ani no}%ret hyl ] 53, 51-56I| met hakdbenzeneacetic 25 acid,
met hyl ester The title conpoymgewas preggred from[err]-(am nonethyl)-3, 4-

di-met hoxybenzeneacet | ¢ kigied 1% mie, Shimadzu 1'C.6a2 YMC §358 %66 54'58 nm);
flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H70, 0.2% H3PO4); B = 90%
15 MeOH, 10% H30, 0.2% H3PQ4); retention times = 13.1 and 13.2 minutes.

Example 19 |
(R),(R)-N-[5-[1-(Hydroxy-2-[[1-(3,4-dimethoxyphenyl)-2-phenylethyl}-
20 amino]ethyl]-z-(hydroxy)phenyl]methanesulfonamide, trifluoro-
acetate sait | ' |

25 A. 1-(3,4-Dimethoxyphenyl)-2-phenylethanone, O-methyloxime
A mixture of 1-(3,4-dimethoxyphenyl)-2-phenylethanone (7.3 g,
28.5 mmol) (preparation described in step B of Example 1) and
O-methythydroxylamine, hydrochloride sait (3.1 g, 37.11 mmol) in
pyridine (20 mL) and abs. EtOH (100 mL) was stirred at reflux for 1.5
30 hours. After concentration in vacuo, the residue in EtOAc (200 mL) was



described in steps D and E of Exanple 1, except for the follow ng

nodi fications: 1) the prep HPLC purification of step D was omtted; and
KMB6a -56- 2) in step E, the final product was purified by prequg Q% usi ng
26% solvent B as eluant. [err]H NVR (270 MHz, Ggerr]QD): [err]

3H), 3.1-3.35 (m 3H), 3.7 (s, 3H), 3.75 (m 1H), 3.811 (s, 3H), 3813(5,
3H, 4.1 (m 1H, 4.90 (m 1H, 5 6.86 (m 4H), 7.13 (d, 1H), 7.38 (s,
1H). - [ferr]C NWVR (67 MHz, CD{err]OD): [err] 38.07, 51. 07 53.8, 53.81,

5499; 5500 67..8, 2111 washéd Wit brihé {2 %), dfiedover atk¥tirdu %mﬂ%n&nu&ﬁgOZ
14 150. 1, 151. 17

and 1. '5 nol TFA Cal c. tgobMﬁgunf?'YExxﬁe Aég&ew"/ﬂﬁ%% ﬁ'q'fb%ﬂg sgpﬁgi

4. 30 4. 45 15 prep HPLGC 18 colummseluting-with 86% solvent BAsatvenyA €10%8%

pure, Shimadzu LG 6A, WEOF@@%{(@ sBivendi® 2 9023 MeﬁI—PVYOV@HQOPfo afford 1 1

nL/ m nute; detecti o | uti on 0-100% B over 30 tes
(A = 10% MeOH, 90% (353%2%“5)[ é915?‘g E‘beSﬁe spn “'gl%sm(')e °We&§mm14)/@4
Herr]O 0.2%Herr] PCI(QEE]Z)nmoEV&%tylad) of theami 8:dm3 asiaenysesllindwarsbe 18

[err]-[[[2-Hydroxy- 2[4% onyl ) am no] - 25
phenyl ] et hyl ] am no] met h @@’? RE* P%e zegr‘lteacet am de, trifluoroacet at e

sal t Found
C 71.56 71.31

10 H 671 6.67

. N 491 479

HPLC: 98.8% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mmy;
flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%
B over 30 minutes. (A = 10% MeOH, 90% H0, 0.2% H3POy); B = 90%
15 MeOH, 10% Hz0, 0.2% H3PO4); retention time = 29.6 minutes.

B. (R)-a-(3',4-Dimethyoxyphenyl)benzeneethanaminé
To a cooled (0°C) solution of L-(+)-norephedrine (7.95 g,
52.6 mmol, 2.5 ¢q.) in anhydrous THF (75 mL) was added 1.0 M solution
20 of BH3-THF complex (105 mL) under nitrogen. After warming to 20°C
- and stirring for 15 minutes, anti-1-(3.4-dimethoxyphenyl)-2-
phenylethanone, O-methyloxime (6.0 g, 21 mmol) in THF (10 mL) was
added and the reaction refluxed for 25 minutes. The reaction was
concentrated to dryness after sufficient 1.0 N aq. HCl was added to adjust
25 the pHto 2.5. The residue was dissolved in water, the pH was adjusted to
10 with 1.0 N aq. NaOH and the solution was extracted with ether (4 x).
The organic layer was washed with brine (3 x), dried over Na3SQ4 and
then concentrated to obtain 14 g of pale yellow gum. The residue,
dissolved in minimum amount of MeOH. was cooled to 0°C and acidified
30 topH 2 with 4.0 M solution of HCl in dioxane. After dilution with Et;0,
the precipitate was collected by filtration. dissolved in water and washed
with Et20 (4 x). The pH of the aqueous phase was adjusted to 11 with aq.
NaOH and extracted with EtOAc (3 x). The organié layer was washed
with brine, dried over anhydrous NaSO4 and then concentrated to dryness



[err] 30 A [err]-[[(Trifluoroacetyl)am no] net hyl ]| benzeneacetic aci.d,
~ethyl ester KMB6a - 57 - To a stirred EtOAc (20 nlL) suspension of
[err]-(ami nomethyl)- benzeneacetic acid, ethyl ester, HC sal tKMB62 g, 5.2
mol ) (preparation described in Exanple 16) waGOadded sequentially
trifluoroacetic anhydride (1.8 g, 9 nmmol) and Et[err]N (3 nmL). After one
hour, the reaction was 5 quenched with Herr]O and extracted 2 x with
EtOAc." The Et QAc fractions were washed pH 4 Naaljl"[’t@rr]Pqerr] buffer, aq.
NaHCO-err], brine, dritedumisi5.4g0ofpalpseflew gpm. gt okas prrifiediby 8iGa el d 1. 4
St 1) [ A Bt 28 o,y

CH err]d[err] sol utioff*¥8 %&ﬁ?ﬁ%@smwé%sﬁ S%W(in%};% H{Tg‘F)“dﬁnder .
Nlerr], was added 2 M cunijund with an ¢ecif 89118%.2 nl, 4 nmol ). The reaction was
warnmed to 20[err] C and nut es before adding a

CH err]d [err] sol ustal on M %oﬁt%ﬁ?zg_berr] [[(trifluoroacetyl)-

am no] net hyl ] benzeneackip = -322P%(c 2072 MeDEDr (600 ny, 2.1 nmol ). After 15
two days, the reaction was qeggrched wWrddhdl N aq. HCl, and extracted 3 x
with Et OAc. The EtOAcfra{:_g‘{Ji%V\e ed with brine, dried over
Na[err]8q err], and concen Th de product was chromat ographed on
silica gel using 4:1 hexarﬁ/ BE&c to §L48te 380 ng (63% of the .desired
trifluoroacetan deyghi ch ggz?lted tg &OC for five hours in MeOH 20 (2
m.) containing 1 N aq Thé reaction was diluted with brine,

extracted 4 x with Et Cﬁ?l-cd é@%smﬁmq-@%r\’ﬂ‘ﬂcsérﬁb§éﬁgé‘r&m to
yield the title CO”DOUﬂdw&ﬁw%lesaﬁUxﬁhhwiaﬁ&ﬁmatm : Eradient elution 0-100%

[err]-[[]2- Hydroxy2[4h ' ~ ‘R
phenyl ] et hyl ] ani no] net Hﬁ(’f’ @M'&ﬂeﬁ Héﬁéﬁ&%@%’}ﬂ '2%%'?3?04)’ B =90%
MeOH, 10% H20, 0. 2% H3POy); retention time = 15.6 minutes.
15 . ) _
C.  (R)-N-[5-[2-Iodo-1-[(triethyisilyl)oxylethyl}-2-(phenyl-
methoxy)phenyljmethanesulfonamide

1.  (R)-2-Bromo-1-[4-phenyimethoxy-3-[(methylsulfonyl)-
20 - aminojphenyljethanol
- A 25 mL round bottom flask with magnetic stirbar and
toluene-filled Dean-Stark trap with reflux condenser and gas bubbler, was _
charged with (R)-o,a-diphenyl-2-pyrrolidinemethanol (1.13 g, 4.46 mmol)
and trimethylboroxine (418 pL, 2.99 mmol) in toluene (11 mL) under No.
25  The reaction was stirred at ambient for ~30 minutes and then heated to
' reflux for 2.75 hours. Upon cbqling, this solution was added to a stirred
~-13°C THF (185 mL) solution under N> containing 2-bromo- l-[.4-_'
phenylmethoxy-3-[(methyl$ulfonyl)amino]phenyl]ethanone (14.25 g,
36 mmol) prepared as described in step F of Example 1. To this was
30 added 5.2 mL of 10.1M BH3-Me2S/THF (52 mmol) over ~5 minutes,
keeping T £-11.6°C. Upon completion of the reaction, HBr was bubbled
through the solution until the pH was ~1 whereupon a solution of 50 mL
MeOH in 100 mL methyl ters-butyl ether was carefully added. The
mixture was washed with HoO (4 x 100 mL = 400 mL) (until final wash



The title conpound was prepared from ct-(am nomethyl)-N N~

di met hyl benzeneacetam de utilizing the procedures described in steps D and. -
"~ E of Exanple 1. .The follow ng nodifications were made in steps KM36al E: The
prep HPLC purification of step D was onitted. 16 step E,. the 30 fi nal
product was purified by prep HPLC using 27% solvent B as eluant. [err]H NMR
(270 MHz, CD[err]OD): [err] 2.844 (s,1.5H), 2.85 (s, 1.5H), 2.90 (s 3H)

2.96 (s, 1.5 2.98 34 1 '
1H), EL 93 (mH) 1H), (3“9&*‘5% &“@ i’éﬁ)‘é‘%’}% éﬁg’% 4. Aﬁ“KI\/BGa
[err]C NMR (67 MHz, CDsetvehti®noval 184ra¢7uo 22.89 g (90%) 6f eradStidécompdifthd Avas50. 8,
54.0, 54,1, 67.76, 67.7 127.5, 127.6, 128.0,
129.2, 131.9, 134.9, 1%1@?6%2&@!&%%&%% Cal cul ated for 0.88
nol H20 and 1.22 nol TFA: Cal C. Found C 46. 75 46.76 H 5.24

5.08 N 7.29 7529 10 R)2-Ivdo-1-[4- eﬁ\oi ﬂ@meth isulfon¢yB. HPLC:
100% pure, Shimadzu LC- 6A, YI\/C S?Sf %Sl ;' :]?y}:;ﬁé | ow ratye of ?ﬁ-

mL/ m nute; detection at 220 nm 0- 100%B over 30 m nutes
(A = 10% MeOH, 90% H20, 0.2% H[ erAhﬁf[umot](R)—ZB:mnﬂOM&ﬂnenMoXb@% Herr]O

0 :
T i i R
am no] et hyl ] - 2- (hydr ox W%?FF&%Q@!’T@E@RP@ '!‘quftlﬂr e salt
10 filtration, the filtrate was concentrated to a pasty rcd-brown sohd which
was partitioned between CHzClz (150 mL)/H20 (190 mL). The organic
phase was washed with 150 mL ~23.5% w/w aq. sodium bisuifite and with
H20 (150 mL), dried over Na2SO4 and concentrated to nge the title
compound (12.72 g, 91%).
15 :
3.  (R)-N-[5-[2-Iodo-1-[(triethylsilyl)oxy]ethyl]-2-
(phenylmethoxy)phenylJmethanesulfonamide
To a stirred DMF (65 mL) solution containing (R)-2-iodo-
1-[4-phenylmethoxy-3-[(methylsulfonyl)amino]phenyl]gthanbl (12.7 g,
20 28 mmol), imidazole (5.25 g, 77 mmol), and 4-dimethylaminopyridine
' {0.30 g, 2.46 mmol) was added triethyisilyl chioride (5.0 mL, 29.8 mmol).
After 15 minutes the completed reaction was diluted with EtOAc |
(200 mL) and heptane (70 mL). The organic phase was washed 1 x
100 mL H20, 2 x 100 mL aq. sat. CuSOy4, 1 x 100mLH20 1 x 100 mL
25  sat. brine, and dried over Na;SOj4. The filtrate was concentrated in vacuo
to give. 15.81 g of tan solid which was dissolved in ~125 mL CH2Cl; and
diluted with 650 mL heptane. The mixture was concentrated in vacuo at
40-42°C until solids were seen (~105 mL distillate were collected), cooled
to ~15°C and filtered. The collected solids were washed with heptane and
30 dried in vacuo at 45°C to give 11.1 g (70%) of the title compound.
IH NMR (270 MHz, CDCl3): §0.50-0.68 (m, 6H), 0.90 (t, 3H), 2.90 (s,
3H, SO2CH3), '3.32_ (m, 2H), 4.72 (t, 1H), 5.10 (s, 2H), 6.82 (bs, 1H), 6.99
(d, 1H), 7.12 (dd, 2H), 7.32-7.48 (m, 5H), 7.52 (d, 1H).



[err] 25 A 1- (3, 4- D net hoxyphenyl ) - 2- phenyl et hanone, O net hyl oxi mre A
“m xture of 1-(3,4-dinmethoxyphenyl)-2-phenyl ethanone (7.3 g, 28.5 muol)
(preparation described in step B of Exanple 1) and O net hyl hyd{M8g4 am ne,
hydrochl orirde salt (3.1 g, 37.11 mmol) in pyri@ne (20 nm.) and abs. EtCOH
(100 nL) was stirred at reflux for 1.5 30 hours. After concentration in
vacuo, the residue in EtOAc (200 nL) was = KMB6a -59-- washed with brine (2
. X), dried over anhydrous Na2SO4 and concentrated to obtain a 1:6 m xture of

tlhe synl a!’ltih i8(SS(())/rYEF IS, l/3h3'1¢lill:l/\(ﬁ8I MHEIED@IM?GW,_G.’TDHSDBBH,OICQ,GNI], 1|tn9,urmB
eluting wit 6 sol ve = o Hesr sol vent B =
90% MeOH, 10% H[ err] qm‘o‘géﬁgr ﬁi*l‘%%%&%@%?%i%lw& d) of the
syn oxime as a yel | ow Mass @tNH43W% MAD) 360nmol , 78% yiel d) of the anti

ox ng as_a crystal [l negppbesogy, pwsﬁuﬁ&&wyﬁ%ﬁss OB {6l 130 R flow e Of

HPLC. 98.8% pure, §1| n&éﬂlwmuwsymgm@WQHtM%ﬂ'lmwma% of
1.5 nl/mnute; detectiminutds (A0 10%MEOHI90% HLO, MZ%IH3901W<BB= 00% 'MeOH,

: =00 > A
A on T 1 S AR o e i 2 o
(R -[err]-(3, 4-D net hyoxyphenyl ) benzeneet hanam ne To a cool ed (O[err] C)
) vl e ST AT o B AT
nitrogen. After watdi ng to If'%yl]ammo]ethyl ]- -(phenylm(reTtRox;'Sp enyl)-
methanesuilfonamide _ :
A mixture of (R)-a-(3,4-dimethoxyphenyl)benzeneethanamine
(1.75 g, 6.8 mmol), (R)-N-[5-{2-iodo-1-[(triethylsilyl)oxy]ethyl]-2-
(phenylmethoxy)phenyljmethanesulfonamide (3;1 2, 5.52 mmol) and N,N-
15 diisopropylethylamine (4.8 mL, 27.55 mmol) in THF (2 mL) was heated at
110°C in a sealed flask for 58 hours. The reaction mixmure was cooled,
diluted with EtOAc and washed with brine (3 x). The organic layer was
dried over anhydrous NaSO4 and concentrated to obtain a yellow gum
which was purified by SiO2 column eluting with 30% EtOAc/hexanes to
20 obtain 2.64 g (3.82 mmol, 69%) of the titie compound.

Mass (M+H) 691
Calculated for 1.92 mol of H20: |
Calc. Found
C 6290 6279
25 H 748 6.99
N 3.86 397
S 442 4.46

HPLC: 89% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/n‘unute detection at 220 nm; gradient elution 0-100% B

30 over 30 minutes (A 10% MeOH. 90% H70, 0.2% H3POg4) and (B = 90%
MeOH, 10% H20, 0.2% H3POy); retention time = 27.2 minutes.



and stirring for 15 m nutes, anti-1-(3, 4-di net hoxyphenyl)-2-
phenyl et hanone, O nethyloxime (6.0 g, 21 mmol) in THF (10 nL) was added and
the reaction refluxed for 25 m nutes. The reaction was concent KN8sh t O '
dryness after sufficient 1.0 N aq. HCl was adde&d-to adjust 25 the pHto

2.5. The residue was dissolved in water, the pH was adjusted to 10 with 1.0
N ag. NaCH.-and the solution -was extracted with ether (4 x). The organic

"l ayer was washed with brine (3 x dri ed over Na2SO4 and then concentrated

to obtain 14 g of pal e Beel | dRHGRHN-I8HE-(Hydraxy=2-(Hi-Ssbtlimethoxyphenyba?m arount
~of MeQH, was cooled to O[errﬂh@nﬂ@d,__ hiiho] l?%’-(%lﬁ?lyﬁﬁ]e%oﬂ%'ipheﬂyﬂl M
| Wi err]Q

sol uti.on of HCl in di oxane. he precipitate

After uti o
was col | ected by filtration Me¢Hanesy gﬂmf'ﬂpewater and washed with Et[err]O (4
Xx). The pH of the aqueous plEsesolutionsufjconipeand (R)XR)M-{53[ la(riethigisitiyiyony-2-

tracted with Et QA ' | . ' lpe, dried
gce; a;nﬁyd\rMous Na['e(rsr ]( igﬁ 9#)3“‘3%‘@5’%5%&&%%%‘5%1@%‘%8@%’&%@‘éﬁ chg)ﬁl\/BG;I ©
-60- to furnish 5.4 g dnethexyapheayllmgthgnesuifonamidg (2+6\8a3.7p mmel) in/THY (5) mb.)
colum using 1:1 Bt OAC/paa&s ALOHRI%L) 2t réofm téhipérnurdfiflowsd by 31cAM zat i on

from hexanes gave 2.2 8. 54 |, . of. .t title conpound with an ee
of 89.18% 5 Mass ( “2%’?% %@-f&ﬁ)e:}&jﬂméﬁ F@W?EM

Cal c. Fou nd C 74. 391.5 hours, 2He fifiction Wasebncentrated( dilfited Wvith EOACN106mL, .

5 1P 95,3 e, Sl gef O Shegl ke iy PRanCR O
and brine (3 x). The organic layer, after drying over anhydrous MgSO4,
was concentrated to a pale yellow gum which was purified by SiO;
column using 1:1 of EtOAc/hexanes.to remove nonpolar impurities and
then by using 5% MeOH/CH>Cl; to obtain 2.0 g (3.46 mmol, 92%) of the

15 tide cdmptmnd. |
' Mass (M+H) 577

Calculated for 0.91 mol of water:
Calc. Found
C 64.81 64.81
20 H 643 6.41
N 472 4.72
S 541 537

HPLC: 98% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow

rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
25  over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POy); B =90%

MeOH, 10% H20, 0.2% H3PO4); retention time = 21.3 minutes.

- F. (R),(R)-N-[S-[IQ(Hydroxy-Z-[[l-(3,4-dimethoxyphenyl)-2-
phenylethyl]_amino]ethyl]-2-(hydroxy)phenyl]methane-
30 suifonamide, trifluoroacetate salt
: (R).(R)-N-[S-[l-(Hydroxy-Z-[[1-(3.4-dimcth0xyphenyl)-2_-'
_ phenylethyl]anﬁnb]ethyl]—Z-(phenylrhethoxy)phenyl]metha.ne- '
suifonamide, (1.9 g, 3.29 mmol) was hydrogenated using 10% Pd/C
(300 mg) and MeOH (20 mL) at 40 psi of hydrogen in a Parr apparatus for



- renpval in vacuo,

" B over 30 minutes (A = 10% MeOH, -90% H20, 0.2% H err]PJerr]); B = 90%
MeCOH, 10% Herr]O O0.2% Herr]PJerr]); retention time = 15.6 mnutes. 15
C. (R N[5-[2-10do-1-[(triethylsilyl)oxy]ethyl]-2-(phenyl - KM36a

met hoxy) phenyl ] net hanesul f onam de 1. -64 - :

(R) - 2- Brono- 1- [ 4- phenyl met hoxy- 3- [ (et hyIsquonyI)- 20

am no] phenyl ] ethanol A 25 nL round bottom f1 ask w th magnetic sti rbar and
toluerie-filled Dean-Stark trap with reflux condenser and gas bubbl er, was

charged with (R)-[er r]40dnisttes t ropnpiemperaae.n The cavalyss was filtegdhrongh Celiveo| )

and tr.i met hyl bor oxi ne M%qu&@gmwmé dhd MEOHNQashihks Wete UNder
Nerr]. 25 The reactio tirred t for t and t hen-
heated to reflux for & °°’Eﬁ9ﬂ’”€é t%ﬂ?%mﬁmﬁn V\ié Eﬂmpto a
stirred ~13C THF (185 was)chserhatbgra Clig HPL.Cxiohirmy elitihg oith-41% [ 4-

phenyl et hoxy- 3-[ (5ot iyl & ;qwnnggmmqm GEIRTD (o 1A% sl I )

prepared as described I'n d 5.2

m. of 10.1M BH err]- V0% M HHﬂ%BzOM%)TB&)etoomwﬁatge@%&@émengleT [err]
-11.6[err] C. Upon conplopigonid.0f the reaction, HBr was bubbled through the

solution until the pH p 0 n 100 nmL
met hyl tert-but yI et hem&éﬁ@‘ﬁ%r gﬁéégidhwfﬁ?buﬁé%ed wth
H20 (4 x 100 nL = 400 S@CH3)n3.08-312(ai, 18Dsh24-3. 3INBG 2H),BL56-0.68 (9d141)53.77
diluted with EtOA 5 v, [

) W*‘*@ﬁ%’emcﬁdéﬁ W‘%Z%ﬂd DB SR IH go0,
pur| ty with an ee of : m, 4H),7 1%7 19 (m, 4H),7 30-7 31(d IH)
(R)-2-1odo-1-[4- phenylﬁﬂmw@hﬂﬂmbyow 5390, #0.2258.6.06:8) 565, 65.9/7010)

112.8, 112.9, 116.6, 122.9, 124.3, 125.5, 126.1, 127.4, 128.1, 129.6, 130.5,
133.6, 137.0, 150.9, 151.5, 151.6.
15 - Mass (M+H) 487 _
[alp =-32.77 (c = 0.9, MeOH)
Calculated for 0.5 mol H2O and 1.40 mol TFA:

Calc. Found

C 50.96 50.79

20 -H 4.98 499
N 4.28 432

S 4389 4.88

F 12.18 12.28

HPLC: 91% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow

25 . rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POy); B = 90%
MeOH, 10% H»0, 0.2% H3POj4); retention time = 17.6 minutes.

30 ' Example 20
' (R)-N-[S-[2-[[b|s(4-Methoxyphenyl)methyl]ammo]-l-hydroxyethyl]-z-
hydroxyphenyl]methanesulfonanude, trifluoroacetate sait



A m xture of (R)-2-brono-1-[4-phenyl nethoxy- 3-

[ (et hyl sul fonyl ) am nol phenyl ] et hanol (12.4 g, 31 mmol) and Nal (52 g, 346
nol ) were refluxed in acetone (190 m.) for 1.75 hours. After KM36a
~filtration, the filtrate was concentrated to -®5rasty red-brown solid which
was partitioned between CH err]C[err] (150 nL)/Herr]O (190 nL). The _
organi'c phase was washed with 150 nL -23.5% w w ag. sodi um bisulfite and
wi.th Herr]O (150 nmL), dried over Na[err] SO err] and concentrated to give
the ti-tle conpound (12.72 g, 91%. 15 3. OMe .
(R -N[5-[2-10do-1- [(trlethyIS|IyI)oxy]eth&I]HZ
(phenyl nmet hoxy) phenyl | met hanesul f onam de T
contai ning (R)-2-iodo-

1-[ 4- phenyl nmet hoxy- 3- [ ( net hyl sulfonyl)
mmol ), im dazole (5.25 g, 77 mmol ), an I nopyridine (0.30 g,
2.46 mmol ) was added triethylsilyl chlyri ?1]0 9.8 nmmol ). After 15
m nutes the conpleted reaction was dil utedyw EtOQ (200 nlL) and hept ane
(70 mL). The organi c phase was washed 1 x 100 ml Herr]O 2 x 100 L agq.

sat. CuS(err 1 x 100 nL and dried
over Na[grr]s]q err]. The fl'ﬁ% "EJC%“\@P]O conce {gpg'f%g(?y%%?/mgj&?o give 15.81 ¢
of tan solid which msdxmﬂmybmhydwmcmmnnpmbemﬁmlmmmw with
650 nL heptane. The mQK)LN-SS 2 (pen Gndl?&wﬁﬁe 1]-

solids were seen (~10 |s |IIa e r.e ect cQ 5
filtered. The col | ect Hﬁgﬂ%ﬁ\ﬁ QFﬁ?"gng (91 8?

vacuo at 45C to give 1Exa'hxpje(190%ste¢ Fiuld% sol\tdleBomphucldam[fermmeEQm

DVF (65 nL) sol ution

phe et hanol (12.7 g, 20 28

MHz, CDCl[err]): [err] 68(m 6H) , 090(t 3H), 2.90 (s, 3H,
S CH 332 4.72 (¢t 5.710 2 6.82 (bs, 1
e%gr%, [1%”)7 12 (dd (?'7%%&9 30R): M9lfs’%ﬁ’c%&€%)r 3-02&1’@?&@59

10 645 HZ. 2H), 3.79 (s, 3H, -OCH3), 3.80 (s, 3H, -OCH3), 5.51 (s, 1H), 6.86
(d,J =8.21, 1H), 6.99 (m, 5H), 7.31 d, J = 1.7, 1H), 7.44 (m, 4H).
13C NMR (67 MHz, CD30D): & 39.6,54.0, 55.8, 66.2, 69.6, 115.6,
115.7, 124.2, 125.3, 126.1, 128.7, 129.1, 130.2, 130.4, 133.7, 151.6, 161.7.
Mass (M+ H) 473

15 Calculated for 0.95 mol H20 and 1.25 mol TFA:

Calc. Found

C 50.35 50.35

H 497 497

N 443 443

20 S 507 4.99
F 11.27 11.14

* HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%
B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3POa4); B = 90%
25 MeOH, 10% H;0, 0.2% H3POa); retention time = 20.7 minutes.

Exampie 21
(R)-N-[5-[2-[[bis(4-Fluorophenyl)methyl]amino]- l-hydroxyetl_lyl]-z-
30 hydroxyphenyljmethanesulfonamide, trifluoroacetate sait



-62 - [err]C NWR (68 Mz, CDCl [err]): [err] 4.7, 6.7, 15.1, 38.9,71.0,74.1,
111.9, 118.4, 122.8, 126.1, 127.8, 128.6, 128.7, 135.5, 136.5, 148.0. Mass
(M:NH4) 579; (M H) 560 HPLC: >99% pure, Shinmadzu, YMC S3 ODS (KM@6x 150
m); flowrate of 5 1.5 nlL/mnute; detectiorflt 217 nm gradient elution
0-100% B over 40 mnutes (A = 10% MeCH, 90% H err] O 0.2% Herr]PJerr] and
B = 90% MeOH, 10% H err]O 0.2%Herr]PJerr]); retention tine = 45
"m.nutes. D. _ _ ' . '
(R,(R-N[5-[1-(Triethylsilyl)oxy-2-{[1-(3, 4-di net hoxyphenyl)- 10 .
2- phenyl et hyl ] am no] et hyl ] - 2- ( phenyl net hoxy) phenyl et hanesul f onam de A
‘m xture of (R)-[err]- (3, 4-di met hoxyphenyl ) lppnzBne amne (1.75 g, 6.8
mmol ), (R -N[5-[2-io0do-1-[(triethylsilyl)o¥yjah
( phenyl nmet hoxy) phenyl ] met hanesul f onam de
di i sopropyl ethylam ne (4.8 niL,  27.55 N\ M) was heated at 110C
in a sealed flask for 58 hours. The reac gx%t we/was cool ed, diluted
with Et OAc and washed with brine (3 x).HoTheNoT'gani c gyer was dried over
anhydrous Na[err] SO err] and concentrated t obtain a yell ow gum whi ch was
purified by Sigerr] colum eluting with 30% Et OAc/ hexanes to 20 obtain

o (L T O, St Sl gl s
7.48 6.99 N . 5 44 diflioroben &ixﬁwe via the proogslupgjescribegosian (¢ of
Shi madzu LC-6A, YMC S3Exdpié@, &ctpt_]féﬁﬂmﬁllo‘fgihgmdcﬁﬁatioﬁs. 1The aﬁu/ntaumut i L Lo
NEGL 0% H{err] O 0. SHREOI Bt e Prromibtiphed an sTiE el MR Y o7 1 6 o 2ot
Herr]POerr]); retenthexane/EtdAetopelute the farmamide prior to acid hydrolysis. The acidic
" hydrolysis reaction, after dilution with H>0, was extracted 2 x with Et,O
10  prior to basification, extraction 3 x with EtOAc and isolation of the desired
amine after concentration. The title compound was prepared by coupling
of 4,4"-diflucrobenzhydrylamine with (R)-N-[5-[2-iodo-1-
[(triethylsilyl)oxy]-ethyl}-2-(phenylmethoxy)phenyl}jmethanesulfonamide
utilizing the procedures described in steps D - F of Example 19. In step F,
1S  43% solvent B was the eluant for the prep HPLC purification.
IHNMR (270 MHz, CD30D): § 2.91 (s, 3H, -S02CHh), 3.06 (m, 2H),
5.69 (s, 1H), 6.88 (d, J = 8.21 Hz), 7.05 & 7.05 (2d, 1H), 7.24 (m, 4H),
7.29 (d, 1H), 7.47 (m, 4H). |
13C NMR (67 MHz, CD30D): §39.7, 54.4, 65.6,69.7,116.7, 117.2,
20  117.3,117.5, 117.6, 124.4, 125.4, 126.1, 131.1, 131.2, 131.4, 131.5, 132.8,
133.1, 133.6, 151.7, 162.7, 166.3.

) g THR
n W

Mass (M+ H) 448
Calculated for 0.2 mol H20 and 1.12 mol TFA:
' Calc. Found
25 . C 50.22 - 50.12
H 409 378
N 483 4.57
S 553 6.08

F 1756  17.12



KM36a -63- E. (R, (R -N[5-[1-(Hydroxy-2-[[1-(3, 4-di met hoxyphenyl) - 2-
phenyl et hyl ] am no] et hyl ] - 2- ( phenyl net hoxy) phenyl ] - net hanesul f onam de To a
solution of conpound (R),(R)-N-[5-]1- (trlethyIS|IyI)oxy 2- 5 KM36a

[[1- (3, 4-di net hoxyphenyl ) - 2- phenyl et hyl ] am no} 67 hyl ] - 2- (phenyl -

met hoxy) phenyl ] met hanesul fonam de (2.6 g, 3.76 nmol ) in THF (50 nmL) was
added "AcOH (0.9 nml) at roomtenperature followed by 1.0 Msolution of TBAF
in THF (9.4 nL). After stirring at roomtenperature for 1.5 hours, the
reaction was concent r aHBEC: 87%muee) Shimadze A(YMC §8 ODS (6.0 %180 mm), Saw

?gcc)ess%el y with sat Ufﬂﬂ ?%Qg&bﬁnéoéd&ch@ﬂ aPizd(;l%Cg-ﬂéxﬁeﬁﬁoﬁb 100 Br i ne
X e organic ayer er dryin S

concentrated to a pal e®Y& |33W5W% M&é@l’g%&{ﬁéﬁ %ﬁmﬁp%m ng
1:1 of Et QAc/ hexanes t MeOH10% HeOphR% HiRQY)s tetendon dn@ =t 2005 nigutessi ng 5%
MeOH CH err]C [err]gto obtain 2.0 g (3.46 nmmol, 92% of the 15 title
conpound. Mass (IVHrI—B 577 Calculated for 0.91 nol of water: Calc. Found

C 64.81 64.81 20 H 6.43 6.41 N 4.72 4.72 S 5.41
5.37 HPLC: 98% pure, Shimadzu LC 6A, YMC S3ggdspl (eqzo x 150 mm; flow rate

30 m nutes (A = 10% ve kbR SRt ity atth: ?ﬁse? eltoxyphenylczobegsiemiifoo
Herr] O 0.2% H er r] PCamingjpthyi}e2- (ah)tdroxw)phcnylhnélhaﬂsmtnmnnle, trifluoro-
' 10 - acetate salt

Ho H

9.0
s"
HO H-"- Me OMe OMe
A.  (R)-N-[5-[1-(Hydroxy-2-[[1-(3 4-dimethoxyphenyl)-2-
15 phenylethyllamino)ethyl]-2-(phenylmethoxy)phenyllmethane-
sulfonamide, cyclic urethane
(R)-N-[5-[1-(Hydroxy-2-[[1-(3, 4-d1mcthoxyphenyl)—2-phenyl
ethyl]aminojethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide was
prepared by condensation of &t-(3,4-dimethoxyphenyl)benzeneethanamine
.20  (prepared as described in steps A - C of Example 1) with (R)-N-[5-[2-
| iodo-1-[(n'iethylsilyl)oxy]emyl]-2-(phenylmethoxy)phenyl]methane
sulfonamide and subsequent reaction as described in steps D - E of
Example 19.
To a solution of (R)-N-[5-[1-(hydroxy-2-[[1-(3,4-dimethoxy-
25 phenyl)-2-phenylethyl]aminojethyl}-2-(phenylmethoxy)phenyljmethane-
sulfonamide (420 mg, 0.728 mmoi) in anhydrous THF (20 mL) was added
Et3N (1.1 mL) followed by 1,1-carbonyldiimidazole (1.6 g, 9.87 mmol) at
20°C under N3. After stirring for 45 minutes, the reaction was diluted
with EtOAc and washed successively with 1 N aqueous HCI, satrated
30 solution of aqueous NaHCOj3 and brine. The organic layer was dried over
anhydrous NaSO4 and then concentrated to obtain a white foam. By



F. (R, (R -N[5-[1-(Hydroxy-2-[[1-(3, 4-di net hoxyphenyl ) - 2-

phenyl et hyl ] am no] et'hyl ] - 2- (hydr oxy) phenyl ] net hane- 30 sul f onam de,
trifluoroacetate salt _ KM36a

(R, (R -N-[5-[1-(Hydroxy-2-[[1-(3, 4-di met hoxyplgny| ) - 2-

phenyl et hyl ] am no].et hyl ] - 2- (phenyl met hoxy) phenyl | met hane-- sul fonanide, (1.9
g, 3.29 mol) was hydr ogenat ed using 10% Pd/ C (300 nmy) and MeOH (20 nlL) at :
40 psic of hydrogen in a Parr apparatus for KM36a -64- 40 m nutes at room

tenperat ure. The cat al gsatyticab Shimadzu.CoHah YBECS3ORS €6.0xs)58dmm);tflowie OH,
The filtrate and MeOH ywasbf N8 milYRlifueYERcEGiTattRd ind t@ifdnio10bg 8rd 1. 7

s Sopite o T Svpr‘e”a' Yo ﬁ%%@%@ﬁa W02% BePaR e e
H egrzlo ]9 éL‘r’f)eTflAtlsol 90%tMEOH, W%f]lme.z%wm th@neiéimiiﬁﬂ}netofmﬂ]n 1.82
3 a2 03 (m 1hy, 5. oRBENRen o8 AlE 5 a@?&fée@w&g |
3.24-3.51 (m 2H), 3. 5&MQlummveG:s7Fn’n co mgmlve Golvens
(dd, 1H), 4.70-4.76 (dA=08%H a@,ﬁgg &1‘,

L, e Rt s
125.5, 126.1, 127. 4, 126nfigurdtith) Gnd 1%311@ (0 338 dnrfiol, 43%) Of diasi€reOmer Bhs S,
0.5 mol Herr] o angdy saofiekHeedlel aving fes Cptifuiict. onefidily R ofyugisth.
' ~ Mass(M+H) 603 :

HPLC: 99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow

rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B

over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POj3); B = 90%

15 MeOH, 10% H20, 0.2% H3PO,); retention time = 28.8 minutes.

B. (R),(S)-N-{5-[1-(Hydroxy-2-[[1-(3,4-dimethoxyphenyi)-2-
phenylethyljaminojethyl]-2-(phenylmethoxy)phenylmethane-
sulfonamide

20 A solution of (R),(S)-N-[S-[l-(hydroxy-z-[[l -(3,4-dimethoxy-
- phenyl)-2-phenylethyi]aminojethyl]-2-(phenyimethoxy)phenyl]methane-

sulfonamide, urethane (180 mg, 0.298 mmol) in EtOH (10 mL) and 5.0 N

NaOH (4 mL) was stirred at reflux overnight. The reaction mixture was

cooled, diluted with EtOAc (30 mL) and then washed with brine. The

25 organic layer was dried over anhydrous Na2SO4 and then 'conce_ntrated to
obtain 135 mg (78,5%) the title compound.

Mass (M+H) 577

HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);

flow rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100%

30 B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POas); B =90%

MeOH, 10% H20, 0.2% H3PO4); retention time = 21.9 minutes.




20 H 4.98 4.99 N 4.28 - 4.32 S 4.89 4.88 F 12.18
12.28 HPLC. 91% pure, Shimdzu LC-6A, YMC S3 ODS (6.0 x 150 nm; flow 25
rate of 1.5 nL/mnute; detection at 220 nm gradient el ution OKM3¥% B over
30 minutes (A = 10% MeOH, 90% H err] O 0.2% HE69r] PO err]); B = 90% MeOH,
10% H20, 0.2% H err]PJerr]); retention tine = 17.6 m nutes. 30

Exanpl e 20

(R -N:[5-[2-[[bi s(4-Met hoxyphen net hyl ] am no hydr oxyet hyl 2 :
o Oy ooyl | et haneelL oﬁEm,&-h}-[s-[t-i’n%dmu@]tm-éséa-metyhoxﬁu]w)-zﬁ5 :

[err] . The title conpound Waphesethyhamiy L. deb {imeth.
di net hoxybenzhydryl am ne (prﬁ a’?at ?‘gn deoslgt?'ly‘gednlg'n &épﬂw}ﬂ) ane-h 5

(R) -N-[5-[2-iodo-1-[ (tri et hysionamide, 1 ot hyl |- 2- (phenyl net hoxy)phenyl]

gt halneStilgf olnarri fle uti I zi n@RY(8)-No{ B (Hydroxy 24[1-(IbdimethoxyphenyD)-2- F
anple 19. In ste

pur~irrFi cation. [errio'ls—| N%@W%HWB i%ﬁ'“ﬁﬁ x}ﬁi}le@ &Lg%ﬁ#ﬁ%&m’de

“sQerr]CH err]), 3.02(134 mg, 023 mmalsw atedusngéO%m/C(Mémq)

3.80 (s, 3H, 'G3H3) SMED lﬁ%l ﬂ\lﬂARGgﬁ& ﬂsro ﬂﬁ?gﬂlﬁ)a?ﬁr%

7.31 (d, J = 1.7,

39. 6, (54 0, 55. 8, 66 69“%““&&‘%%’“%@?@““‘12 %@%“@s%@mﬁéﬁ;e”

130.2, 130.4, 133. 7 1 wasked wifli MEOH/AThe fildatd-ind MeOHSwashings wierd exinbiined 0. 95
ol H[ err] O and 1. 3§ mglg d5vdendchtbd to obtain AUAG foam. This material was
_ chromatographed on a prep C13 HPLC eluting with 43% solvent B
(solvent A = 10% MeOH, 90% H20, 0.1% TFA; solvent B = 90% MeOH,
10% H20, 0.1% TFA) to elute 102 mg (0.17 mmol, 73%) of the title
compound.
15 !HNMR (270 MHz, CD30D): & 2.88-2.98 (m, 1H), 3.04 (s, 3H,
SO2CH3), 3.17-3.26 (m, 1H), 3.38-3.50 (m, 2H), 3.58-3.70 (m, 1H), 3.92
(s, 6H, OCH3), 4.58-4.68 (dd, 1H), 6.92-7.08 (m, 3H), 7.12-7.22 (m, 4H),
7.26-7.38 (m, 3H), 7.42 (s, 1H).
~ 13C NMR (68 MHz, CD30D): 8 39.5,40.7, 53.4, 56.3, 56.5, 65.2, 69.4,
20 1124, 11238, 116.6, 122.9, 124.1, 125.2, 126.0, 127.0, 128.0, 129.5, 130.4,
133.6, 136.9, 151.0, 151.4, 151.5.

Mass (M+H) 487
[a]p = +2.0° (c = 0.25, MeOH)
Calculated for 0.56 mol H20 and 1.30 mol TFA:
25 Cale. - Found
C 51.34 51.41
H 5.50 5.34
N 443 4.36
| S 5.08 5.10.
30 F 11.49 1111

HPLC: 99% pure, Shimadzu LC-6A, YMC S$3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeOH, 10% H20, 0.2% H3PO3); retention time = 17.3 minutes.



C 50. 35 50.35 H 4.97 4.97 N 4.43 4.43 20 S 5.07
4.99 F 11. 27 11. 14 HPLC. 100% pure, Shinmadzu LC-6A. YMC S3 ODS (6.0 x
150 mm; flowrate of 1.5 nL/m nute; detection at 220 nm gr agiM3@a el ution
0-100% B over 35 minutes (A = 10% MeOH, 90% H20- 0.2% H err]PJerr]); B
90% 25 MeOH, 10% Herr]O 0.2%Herr]PJerr]); retention time = 20.7

‘m nutes. Exanple 21

(R -N-[5-[2-[[bis(4-Fl uorophenyl )net hyl ] am no] - 1- hydroxyet hyl ] - 2 30

hydr oxyphenyl | net hanesul f onam de, trifluoroacetate salt KM36a - 66 -
[err] .Conmercial ly avail abl e 4,4'-difluorobenzophenone was converted 5 to
4, 4-di fl uorobenzhydryl am ne via. the procedﬁre descrl bed step C of Exanple
1, except for the follow ng nodifications. %hation reaction pr oduct

‘was chromat ographed o I(Ihr'etb)i-lb-[{(gbﬂ-ﬂumnogy-z-[l-mmmms-&(lﬁahylsulfehymmm

dbT Ui on whth r20-> we e gy} Kiiiedoif o phbifiipbohrd fidfdit 8a, °1{ ©1
 basification, extract mgthy estemﬁﬂ:arwtmaammmmem t he desired anine

after concentration. The title conpound was prepared by coupl i ng of
4,4" -di fluorobenzhydrylamne with (R)-N-[ #o[ 2Mi o§82"®
) hanesul f onam de

- [(tr_|ethyI5|IyI)oxy] et hyl | - 2- (phenyl nmet ho @
utilizing the procedures described in 8 ~Fxanple 19. In step F,
puri fication. [err]H NWVR

), 3.06 (m 2H),

10 A. B-Amino-4-methoxy-a-phenylbenzenepropanoic acid, methyl
' ester -
An ethanol solution (35 mL) containing anishydramide (2.5 g,
8.4 mmol) (T. B. Johnson et al., J. Amer. Chem., Soc., 38, 299 (1936)) and
~ phenylmaionic acid (4 g, 22 mmol) was refluxed for six hours. The
15  reaction mixture, after concentration, was dissolved in methanol ,
containing gaseous HCI and refluxed for six hours. The acidic solution
was concentrated, diluted with H20 (150 mL) and extracted 3 x with
Et20. Any solid that formed was collected by filtration. The Et20
fractions were washed 1 x with 1 N aq. HCI and discarded. The combined
20  aqueous layers after adjusting the pH to ~10 was extracted 3 x with
EtOAc. The EtOAc fraction was washed 1 x with brine, dried over
Na2504, and concentrated to yield 500 mg of an oil. Analytical HPLC
using a MeOH gradient with a YMC S3 C;g column revealed the solid
was a 95:5 mixture of the HCI salts of the threo:erythro diastereomers of
25 the title compound. The oil was a 55:45 mixture of threo and erythro free
title amines. This mixture was separated by preparative HPLC using a
YMC 510 C;g column under isocratic conditions using 38% solvent B
(A = 10% MeOH, 90% H70, 0.1% TFA) and B (B = 90% MeOH, 10%
H50, 0.1% TFA) to elute racemic (threo)-B-amino]-4-methoxy-o.-phenyl-
30 benzenepropanoic acid, :ﬁcth‘yl ester (165 mg, 9%) and (erythro)-f-



5.69 (s, 1H), 6.88 (d, J = 8.21 Hz), 7.05 & 7.05 (2d, 1H), 7.24 (m 4H),
7.29 (d, 1H), 7.47 (m 4H). [err]C NWR (67 MHz, CDerr]QD): [err] -
39.7,54.4,65.6,69.7, 116.7, 117.2, 20 117.3, 117:5, 117.6, 1RM36a 125. 4,
126.1, 131.1, 131.2, 131.4, 131.5, 132.8, 133-71-133.6, 151.7, 162.7,

166. 3. Mass (M+ H) 448 Calculated for 0.2 nol Herr]O and 1.12 nol TFA:
Calc. Found 25 C 50. 22 50.12 H- 4.09 3.78 N 4.83
4.57 S 5.53 6.08 F 17.56 17.12 KM36a - 67 - HPLC. 97% pure,

Shi madzu LG 6A, YMC SBmmS]-aanahaxyl&Cbmlbeﬁmmﬁxamdcuﬂ, ety esteUB6 mg,
- detection at 220 nm 2@? ent elution 0-100% B over 35 mnutes (A = 10% -
MeOH, 90% H20, 0.2% H| TPderr]); B = 90% MeCH, 10% H err]O, 0.2%
Herr]PQerr]); retention tlne = 20 5 mnutes. 5 Exanple 22

(R, (5)2 e [ L1 (Hyr oBy- 2 thied B8 BT REtBAG LY - mmﬂs«

st torr] A (s T Thmeshrisnifons Hamioophenyijestiamipghdrpetho s?fwiéate

phenyl et hyl ] ami no] et-hyl ] - 2- phégyibénzehépropansic avid] ity ester sul f onani de,

cyclic urethane " A mixture of (threo)-B-amino-4-methoxy-a-phenyl-
benzenepropanoic acid (140 mg, 0.6 mmol), (R)-N-[5-{2-Iodo-1-
[.(triethylsilyl)oxy]ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide

10 (350 mg, 0.67 mmol), and diisopropylethylamine (0.3 mL) in THF
(1.3 mL) was heated in a sealed tube at 90°C for 30 hours. After cooling,
the product was extracted using EtOAc/aq. NaHCO3. The EtOAc
fractions were dried over Na2SQOj arid concentrated. The resuiting oil was
chromatographed on silica gel using 4:1 hexane/EtOAc to elute the title

15 compound as a 120 mg mixture of the R,R,R and R,S,S diastereomers.
This mixture was separated by preparative reverse phase HPLC using a
Cig YMC S-5 column under isocratic conditions using 77% solvent B
(A = 10% MeOH, 90% Hz(_)) and B (B = 90% MeOH, 10% H70) to clute
50 mg of diastereomer A of (threo)-B-[[(R)-Z-(triethylsilyl)oxy-z-[4-_

20 phenylmethoxy-3-[(methylsulfonyl)amino]phenyl]eﬂ\yllamilio]#
methoxy-c-phenylbenzenepropanoic acid, methyl ester and 60 mg of
diastereomer B of (threo)-B—[[(R)-Z-(methylsdyl)oxy-z-[4-
phenylmethoxy-3-[(methylsulfonyl)armno]phenyl]cthyl]azmno] -4-
methoxy-a-phenylbenzenepropanoic acid, methyl ester.

25
C. (threo)-p-[[(R)-2-Hydroxy-2-[4-hydroxy-3-[(methyl-
sulfonyl)ammo]phenyl]ethyl]anuno]-4-methoxy-a-phenyl-
benzenepropanolc acnd methyl ester, trifluoroacetate sait,
diastereomer A '
30 A mixture of diastereomer A of (threo)-B-[{[(R)-2-

(niethylsilyl)oxy-z-[4-phe|'1y1methoxy-3-[(methylsulfonyl)- _
amino]phenyl]ethyl]amino]-4-methoxy-a—phcnylbenzchepropanoic acid,
methyl ester (50 mg, 0.08 mmol) and 0.2 mL.of 1 M TBAF/I’HF in
'0.75 mL of THF contammg 4 drops of HOAc was stirred seven hours at



(R -N-[5-[1-(Hydroxy-2-[[1-(3, 4-di met hoxyphenyl ) - 2- phenyl

et hyl ] anmi no] et hyl ] - 2- (phenyl net hoxy) phenyl ] net hanesul f onan de was prepared
by condensation of [err]-(3,4-di methoxyphenyl)benzeneet hanam gy3éa
(prepared as described in steps A - Cof Exanppe 1) with (R -N[5-]2-
iodo-1-[(triethylsilyl)oxylethyl]-2-(phenyl nmethoxy)phenyl | net hane

sul fonam de and subsequent reaction as described in steps D - E of Exanple.
19. To a solution of (R -N[5-(1-(hydroxy-2-[[1-(3, 4-di methoxy- 25

phenyl:) - 2- phenyl et hy| 2B3G. nAftert ragnioyaldf the eimentssin ivacup) theaesidieniniNieH-

sul f onam de (420 ny, E%mi}lﬂ'n- ?&Eyﬂﬁ g(o%q dded Et 3N
(1.1 mL) followed by ?8"1‘%‘%% on gi@m azo gﬁ?%&@ (o 8@wﬁﬁat 20C
under Nerr]. After shydrogenstedfor 45 miquses at 40 psiid2 pang @ Pam shakergAfgE ed wit h
Et OAc and washed succeinfdtiofilayd ébridentration? thieqesidue\vis puified vid srépariveSHPLEI ON

of aqueous NaH err] and i e ofganic, |l ayer .was dried o nhydr ous
Nl o1 SOLer 1] anch { hEARE8IPARS 100G Bl iier FHSys Boniting osigy Sael' (27 01
68 - anal yti cal HPLC Stivemtd® (A £G06&MeQH; 98% HEO, 1.6%0TEA (B 6 90% McOH\i0%at e

of 1.5 nmL/m nute; det '9rl TF A @r,ﬁgbp ChindBufi, 100% B over 30
mnutes (A = 10% MeOH, /@ ﬁg"g ﬁ ‘r? n (B = 9Q0%-"
- MeOH, 10% Herr]O, O. m ?{L % q%/ﬁ’hef# Sntfl) -iﬁﬁe?’ﬁ%ﬁe@%ﬁ
di astereoners were 2834798BH33.9 (53H) 440 (dd) 25D, 4.48(MEHTS 6.801(dd, siEPas8Red on
_preparative Clerr} HP Igl ( S| 7®W 3 | v - B (sol vent A=90% H20/ MeOH;
sol vent B=90% MeOMP H| gﬁ%ﬁg B 1EP 70530 B0y 1ol | 4704 of |
di astereomer A as whi (61 MHz £TRODY: h BB Bub23i 3498, 550, 328, 66117281
mmol , 42% of diaster r 116K Vi '
configuration, confir %ﬁb%%??%?é%?z’gjg?gq%/gg?(j{a/?lll)ﬁ%g?}n%ﬁg‘t:;' 1354,
- Mass (M-H) 513
15 [a]p22 =-56° (c = 0.3, MeOH)
HPLC: 88% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H>0, 0.2% H3PO4); B = 90%
MeOH, 10% H20, 0.2% H3PO4); retention time = 18.7 minutes.
20



HPLC. 99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow rate of 1.5
‘m./ mnute; detection at 2-20 nm gradient elution 0-100% B over 30 m nutes
(A = 10% MeOH, 90% H20, 0.2% Herr]PJerr]); B = 90% 15 MOKM3620 H[err] 0]
0.2% Herr]PJerr]); retention time = 28.8 M es. B.
(R, (S -N[5-[1-(Hydroxy-2-[[ 1-(3; 4-di net hoxyphenyl) - 2-
phenyl et hyl ] am no] et hyl ] - 2- (phenyl net hoxy) pbenyl ] net hane- sul f onam de 20
A solution of (R),(S)-N[5-[1-(hydroxy-2-[]1-(3,4-dimethoxy-
phenyl:) - 2- phenyl et hyl ] ani no] et hyl | - 2- (phe lhaﬁy) phenyl ] met hane-
‘sul fonami de, uret hanqﬁa&ﬂﬂm)a.ﬂgarm.lmhpdﬁﬂj ((hieeh¥isulfondl)antind. NaOH
(4 nmL) was stirred at r ef ]ugwﬁam‘ﬂgm IFThe re ct| n m xture was o ol ed,
‘diluted with EtQAc ( ﬁ'é”"‘mﬂ"‘zw MYani c
| ayer was dried over Wmtnﬂﬁu@ﬂﬁ{m@dm&r&m&Boncentrat ed to
obtain 135 ng (78.%% the title conpound. Mass (MrH) 577 HPLC. 100% pur e,
Shi madzu LC- 6A, YMC S3 ODS (6.0 x 150 mT)Hofh-DW of 1.5 nL/m nute,
detection at 220 nm gradient elution 0-100% RO r 30 mnutes (A =
10% MeOH, 90% H err]O, 0.2% H err] PJ er, ; Q , 10% H20, 0.2%
Herr]PdJerr]); retention time = 21.9 . M36a -69- C.
(R, (S)-N[5-[1-(Hydroxy-2-[[1-(3, 4-di 3
phenyl et hyl ] am no] et hyl ] - 2- (hydr oxy) peenyIN hane SUI f onam de
(R, (S)- N[ 5-[ 1- (Hydroxy-2-[ [ 1- (3, 4- di met hoxyPheny!™2- 5
phenyl et hyl ] am no] et hyl ] - 2- (phenyl net hoxy) phenyl ] net hanesul f onani de (134
ng, 0.232 mmmol) was hydrogggg E)@?ﬁbl&@?’t‘h& &éerrL AR
grade) at 40 psi of hydreged vfas pari:%?e%r rorh B0 g gfsdlfsgei?;er?. of (threo)-B-{[(R)-
10  2-(riethyisilyl)oxy-2-[4-phenylmethoxy-3-[(methylsuifonyl)-
amino]phenyl]ethyljamino]-4-methoxy-a-phenylbenzenepropanoic acid,
. methyl ester for which the preparation was described in step B of Exampie
23. The only difference was that 58% solvent B was employed during the
preparative HPLC.

15 IHNMR (270 MHz, CD30D): §2.4-2.75 (m, 2H), 2.91 (s, 3H,), .70 Gs, -
3H), 3.71 (s, 3H), 4.40 (dd, 2H), 4.64 (m, 1H), 6.79 (d, 1H), 6.82 (dd, 4H),
6.92 (m, 1H), 7.10 -7.3 (m, 6H).
13C NMR (67 MHz, CD30D): § 38.7, 52.3, 53.2, 55.0, 59.1, 63.7, 70.0,
1137, 116.6, 122.0, 1237, 124.9, 127.3, 128.3, 128.4, 130.9, 134.3, 135.5,
20 148.8, 158.7, 174.0.
Mass (M-H) 513
{a]lp2 = +11° (c = 0.4, McOH)
HPLC: 88% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
25  over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B =90%
MeOH, 10% H20, 0.2% H3PO4); retention time = 18.6 minutes.




m nutes at roomtenperature. The catalyst was filtered through Celite and
washed with MeOH The filtrate and MeOH washi ngs were conbined 10 and
"concentrated to obtain a white foam This material was chromatkMgdéphed on a
prep CJerr] HPLC eluting with 43% sol vent B (sBwvent A = 10% MeCH, 90%
Herr]O 0.1%TFA;, solvent B = 90% MeOH, 10% H20, 0.1% TFA) to.elute 102 ny
(0.17 mol, 73% of the title conpound. 15 [err]H NWVR (270 MHz,

Chlerr]OD): [err] 2.88-2.98 (m 1H), 3.04f SCIerr]CH[err])

3.17-3.26 (m 1H), 3. 38 3. 50 (m 2H), 3.58 leaﬁ 1H), 3.92 (s,

OCH err]), 4.58-4.68 B-[RRY2:-Hydrox [ﬁ?droiyé%(ﬁe&&lsﬁlfonﬂ)i)
0 A U T IIR et e e e endresdT

124.1, 125.2, 126.0, I1&id,QnethyBester, tifludroadétate’salt] Bidstereondér &, 151. 0,
151. 4, 151.5. Mass Y M+H) 487 [[err]][err] = +2.0 (¢ = 0.25, MeOH)

Cal cul ated for 0.56 nol Herr]O and 1. 30 rm 'FFAO%O Cal c.

Found C 51. 34 51.41 H 5.50 ' 4.36 S 5.08

5.10 30 F 11.49 11. 11 HPLC f afzu LC-6A, YMC S3 ODS
(6.0 x 150 mMmm; flowrate of 1.5 nmL/m QN at 220 nm gr adi ent

el ution 0-100% B over 30 minutes (A = 1§86 A" Herr], 0.2%
Herr]PJ-err]); B = 90% MeOH, 10% H erud r’]bPCIerr]) retention

time = 17.3 m nutes. KMB6a ' H

A. (erythro)-B-{[(R)-2-(Triethylsilyl)oxy-2-[4-phenylmethoxy-3-
[(methylsuifonyl)amino]phenyl]ethyl]Jamino}-4-methoxy-o-
10 phenylbenzenepropanoic acid, methyl ester.

" The title compound was prepared from racemic (erythro)-B-amino-
4-methoxy-a-phenylbenze_nepi'opanoic acid, methyl ester (130 mg) for
which the preparation was described in step A of Example 23. A mixture

| of (erythro)-f-amino-4-methoxy-c.-phenyibenzene-propanoic acid (130
15 mg, 0.6 mmol), (R)-N-[5-[2-iodo-1-[(triethylsilyl)-oxy]ethyl]-2- _

. (phenylmethoxy)phenyi]methanesulfonamide (310 mg, 0.67 mmol), and
diisopropylethylamine (0.3 mL) in THF (1.3 mL) was heated in a sealed
tube at 90°C for 88 hours. The same isolation and puﬁﬁcaﬁon procedures
described in step B of Example 23 were employed to obtain 50 mg of

20 diastereomer A of (erythro)-B-[[(R)-2-(triethylsilyl)-oxy-2-{4-
phenylmethoxy-3-[(methyisulfonyl)amino]phenyi]ethyljamino}-4-
methoxy-a-phenylbenzenepropanoic acid, methyl ester and 60 mg of
diastereomer B of (erythro)-B-[{[(R)-2-(triethyisilyl)oxy-2-[4-
phenylmethoxy-3-[(methylsulfonyl)amino}phenyilethylJamino}-4-

25 methoxy-a-phenylbenzenepropanoic acid, methyl ester.

B.  (erythro)-B-{[(R)-2-Hydroxy-2-{4-hydroxy-3-{(methylsuifonyl)-
amino]phenyljethyllamino]-4-methoxy-ca-phenyibenzene-
propanoic acid, methyl ester, trifluoroacetate sait,

30 diastereomer A



- 70 - Exanple 23 ’
(threo)-[err]-[[(R)-2-Hydroxy-2-[4- hydroxy 3-[ (et hyl sul fonyl )am no]- 5
phenyl ] et hyl ] am no] - 4- met hoxy-[ err] - phenyl benzenepr opanoi c acgsseget hy!
ester, trifluoroacetate salt, diastereoner A-fgtr] 10 A

[err]-Am no-4-net hoxy-[err]- phenyl benzenepr opanoi ¢ acid, nethyl ester An

et hanol solution (35 nlL) containing ani shydrami de (2.5 g, 8.4 mmol) (T. B -
Johnson et al., J. Amer. Chem, Soc., 58, 299 (1936)) and phenyl mal oni c

acid (4 g, 22 mol) was reﬁxm@shxﬁamsfeerﬁw-ﬁ-[[(ﬁ)ez-éﬁemyrsﬁﬁﬁéxm4UXture
after concentration, was dissolv n et hanol contai ni.n Ygas ous HClI and

refluxed for six hour Phenyjme E’FSGSIE(WﬂﬁmYMR?BMH gl-futed with
Herr]O (150 n.) and mﬁhmytw@h&nyibamtﬂwﬁphmmhﬁh,%ybahmhﬁsh&ﬂv&@dwd was

collected by filtrati | 1 x.wth.1 N
-ag. HCl and di scarded(ap §8m°%é':§ Wp‘m'ﬁ% @°P§?&Fm§%g$ﬁ%8wg&ﬁm the
pH to ~10 was extract wpsqfﬁwmlezmuceprﬂma‘@mlvme&mnmmwdmmm X
with brine, dried ove BPPcerr]. and concentrated to yield 500 ng of

an oil. Analytical HPE i | um
reveal ed the solid wasﬁﬁ@]@?wggﬁﬁﬁiiﬂg( 2@?«%%«3&% eryt hro
dlhast eregmers ﬁf 2f5 B @JWBQG@GGI)&MQH,QM Ats(m, 13D, 657(@(11«38!)96 .98
threo and erythro fre vvas separate y
preparative HPLC usi n§;’gm%ﬁ% @Whﬁ i socratic conditions
usi ng 38% sol vent 18 ( A°€ NMB(f2 ﬁ% o 38. Q%I#A)‘ Taad 1859 B 64-9FdeNe OH,

10% Herr] O 0.1% TFAth@ ﬁqua%cmvr 124.6, 128.1, 128.6, 128.9, 132.1, 134.4, 135.5,
(threo)-[err]-amnol - 3453 ?2!) enyl - 30 benzenepropan0| c acid, nethyl

ester (165 ng, 9% an err] - KI\/BGa
: Mass(M-H) 513 '

[a]p?2 = +41° (c = 0.3, MeOH) .

15 HPLC: 90% pure, Shimadzu LC-6A, YMC 83 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H70, 0.2% H3POj4); B = 90%
MeOH, 10% H>0, 0.2% H3PO,); retention time = 17.6 minutes.

20
' Example 26 _
(erythro)-B-[[(R)-2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino}-
pllenyl]etllyllamino]_-‘i-metlmxy-a-phenylbenzenepropanoic acid,
methy] ester, trifluoroacetate salt, diastereomer B
25 _

Ho H GCOa2Me

| The title compound (32 mg) was prepared from 60 mg of
diastereomer B of (erythro)-B-[[(R)-2-(triethylsilyl)oxy-2-[4-
30 phenylmethoxy-3-[(methyisulfonyl)aminojphenyl]jethyijamino}-4-



-71- am no] 4- net hoxy-[ err] - phenyl benzenepropanoi c acid, nethyl ester (130

nmg, 7% . B. (threo)-[err]-[[(R)-2-(Triethylsilyl)oxy-2-[4-phenyl net hoxy- 3-

5 [ (et hyl sul fonyl ) ami no] phenyl ] et hyl ] ani no] - 4- met hoxKM36ar ] -

phenyl benzenepropanoi ¢ acid, nmethyl ester A rv&ture of

(threo)-[err]-am no-4-net hoxy [err]-phenyl - benzenepropanoic acid (140 nyg,

0.6 mol), (R -N[5-[2-1o0do-1-

[(triethylsilyl)oxy]ethyl]-2-(phenyl net hoxy)phenyl ] net hanesul f onam de 10

g350 g‘g 0. 67 rr}mlj) gmdmlw herqmehf péneptopancie adia, ﬁcﬁh&l)estenfd'ﬂ-ﬂuéﬁtlﬁ m) was
eated in a seal ed tube Cfaor 3 e duct was

~extracted using Et OAC graﬂg% a? Q“{;'Hg@t‘%ﬂghf‘ g\%éf’ 88 over

- Na[err]STerr] acid cdmhcdatmnC'ﬁﬁExquBJ H@;eonly daﬁ'erenmwmhmgﬁlﬂahed on

.~ silica gel using 4:1 gﬁ;;@,ﬁqggg_gglweﬂmtﬁ@ﬁebﬁheeﬁ Lcconmpound as a 120

mg m xture of thevgzrse m ﬁﬁ%ss&wébg I}ﬁiu}%i{%ar ated

by preparative re

o Soneh ';Pfo;',mmwg’ﬁmm st
0 0
h R) -2 S Z
bheny | Ket hoxy- 31 (et h? ﬁ? Sﬁ;g&) j BRIS).PatA h$.1459.1. 632,704,
i ast of coner B of 1th b“wm“’mw BEGIRTIRY SRS RI 13e0ptas.s,
"~ phenyl met hoxy- 3- [Eére ggéuif%{wylléém no] phenyl ] et hyl ] am no] - 4- '
nmet hoxy- a- phenyl benzeMg3s WHDISQ38.CI d, nmethyl ester. 25 C.

(threo)-ferr]-[[(R) - 2 ox_yta _40y %S[Umthyl-
sul f onyl ) am no] phenyl ;‘m - 4-nethoxy-[er r*L' hen I - benzenepr opanoi c
acid, methyl ester, aﬁlummLC&AaﬁM eéh@ PSA6.9x 150 mm); flow

m xture of di astereome nlat 230 nré: gradient elution 0-100% B
~(triethylsilyl)oxyg2- expﬂfml/nmes(kowwil\[(éaﬁt&ﬂbiﬁ 0% ;P04 B = 90%

MeOH, 10% H70, 0.2% H3PO4); retention time = 17.5 minutes.

Example 27
20  N-[3-[2-[[1-(3,4-Dimethoxyphenyl)-2-phenylethyl]Jamino]-1-
- hydroxyethyl]phenyljmethanesulfonamide, trifluoroacetate sait

Ho H

25 A. 2-Bromo-1-[3-[(methylsulfonyl)aminolphenyijethanone
Commercially available 3-aminoacetophenone was converted to 1-
[3-[(methyisulfonyl)amino}phenyi]ethanone using the procedure for the
preparation of 2-bromo-1-[4-phenylmethoxy’-3-[(mcthylsulfonyl)amino]-
phenylethanone described in step 4 of part F of Example 1.
30 To a 60°C stirred dioxane (300 mL) solution of 1-[3-[(methyl-
sulfonyl)amino]phenyl]ethanone (22.5 g 10S mmol) was added Bra



am no] phenyl ] et hyl ] am no] - 4- net hoxy-[ err] - phenyl benzenepr opanoi ¢ aci d,

nmet hyl ester (50 ng, 0.08 mmol) and 0.2 nL of 1 MTBAF/ THF in 0.75 nmL of
THF containing 4 drops of HOAc was stirred seven hours at KKM36a- 72 -
20C. After renoval of the solvents in vacuo, t@&-residue in MeOH (80 )
containing 0.2 nmL TFA and 20 ng of 10% Pd/ C was hydrogenated for. 45 ninutes
at 40 psi Herr] using a Parr shaker. - After filtration and concentration,

the residue was purified via freparatlve HPLC 5  usi gzga YMC S10 (ferr]
~col unm under i socrati c (Eoh8i Hi0mmol)siThg seiggon; was eopled$0(20°C aftgnponaligur, 909

' H20, 0.1% TFA (B = 90%dfehtratad dnd Hinited With 350 RITE¥H,0.0 The fdsditihg sam%sthe

(o h B0 s Sy albtegand Pedsianiaed i gy Lﬁ%ﬂfﬁai‘% of e |
1H), 6.80 (dd, 4H), 6.8empound.d, 1H), 6.98 (m 1H), 7.10-7.3 (m 6H).

[err]C NMR (67 Mz, sCD[err] OD): [err] 38.8, 52. 3 54.98,55.0,59.0, 66.1,72. 1,
113.7, 116.6, 122 10 123.7. 124.9. 127 3, 128.3, 128 4, 131.3, 134.3

135.4, 148.9, 158.7,17B-1. %&[%Wf@ﬁﬂw@xvpbwm-nlvsyk&hﬂlat!msol-lveOH)
HPLC. 88% pure, Shi madzu LC—16]‘ydrxﬁﬁ@]|sm¥:]ﬁ.efhm¢aﬂmdeflow rate of 1.5

nL/mnute; detection at 220 W%ﬁ%ﬁg&l% ndth tgszo/
b HLeTT]®, 0. 2%

(A = 10% MeOH, 90% H20, O 20 err err
Herr]PQerr]); retent rpbm)tl)mmcqtaamnmpmpsmdm described in step C of Example 1,

10  with 2-bromo-1-[3-[(methylsulfonyl)amino]phenyi]ethanone via the
procedure described in step D of Example 1. The title compound, after
silica gel chi'omatography, was purified by preparative -HP_L_C using 49%
solvent B to elute the desired material from a YMC S10 Cg column.
1H NMR (270 MHz, CD30D): §2.74-3.17 (m, 3H), 2.9 (s, 3H), 352 (m,

15 1H), 3.76 (s, 3H), 3.77 (s, 3H), 4.46 (m, 1H), 4.82 (m, 1H), 6.86 (m, ZH)

~ 7.0-7,4 (m, 10H). _
13C NMR (67 MHz. CD30D): & 37.7, 38.7, 39.3, 51.9, 52.1, 54.8, 55.0,
63.8, 64.2, 68.7, 110.8, 111.1, 111.3, 117.1, 117.2, 119.6, 119.62, 121. 3,
121.5, 125.5, 125.8, 126.5, 128 0, 128.9, 129. 3 1354, 135.5, 1384, 142.5,
20 1494,149.
Mass (M+ H) 471
Calculated for 1.0 mol H20 and 1.3 mol TFA:

Calc.  Found
C 52.06 - 5196
25 H 5.27 5.11
N 440 431
S 503 492
F 11.63 11.72

Hl"LC: 93% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
30 rate of 1.5 mL/minute: detection at 220 nm; gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%

- MeOH, 10% H20, 0.2% H3POy); retention times = 18.0 and 18.1 minutes.



KMB6a - 73 - Exanple 24 _
(threo)-[err]-[[(R) -2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am no] -
phenyl ] et hyl ] am no] - 4- met hoxy-[ err] - phenyl benzenepr opanoi ¢ adM36set hyl
ester, trifluoroacetate salt, diastereoner B®J{err] Using the procedure

described in step C of Exanple 23, the title conpound was prepared from 60
ng of diastereoner B of (threo)-[err]-[[(R- 10 '

~2-(triethylsilyl)oxy-2-[4-phenyl net hoxy-3-[ (et h&sul fonyl) - _

am no] phenyl ] et hyl ] am no] - 4- net hoxy-[err] €b®&nzenepropanoi c acid,
met hyl ester for whic 302 £Ibis(4V Gtho: efigDfretiifEniifio s 1-89dFo Exanpl e
23. The only di fferendtg)tggif t KﬁE (ga%’ s‘g"I‘%‘g‘m 9% was enpl o@eﬁgdur%g t he
preparative HPLC 15 f y T T e(t ,a'ﬂﬂferr]CD): [err] 2.4-2.75 (m
2H), 2.91 (s, 3H,), 3.70 (s, 3H), 3.71 (s, 3H, 4. (dd, 2H), -4.64 (m
1H), 6.79 (d, 1H), 6.82 (dd, 4H), 6.92 (

19, 107-7.3 (m 6H). [err]C
NMR (67 MHz, CD[err]OD): [err] 38.7, 52.3%34 0,59.1,63.7,70.0, 113.7,
116. 6, 122.0, 123.7, 124.9, 127.3, 128. 178. 130.9, 134.3, 135.5, 20
148.8, 158.7, 174.0. Mass (MH 513 [el{ )0 & r] (c = 0.4, MeOH) HPLC

'88% pure, Shimadzu LC-6A, YMC S3 ODS (6. ne"i"_LS ; flowrate of 1.5
mL/ m nute; detectipn at 220 nm gradi ent dl ut®on oMa00% B 25  over 30 :
m nutes (A = 10% MeCH, 90% H20, 0.2% Herr]PJerr]); B = 90% MeOH, 10% H20,

0.2% Herr]PJerr]); aet eniRRR.[Bi{FHodo-1(Ricthylsliyboxylethyf{iieAyilmethane-
sulfonamide o
2-Bromo-1-{3-[(methylsulfonyl)aminojphenyljethanone

10 (pi'eparation described in Example 27) was converted to the title

_compound following the procedures described in steps 1 - 3 of part C of

Example 19 for the preparation of (R)-N-[5-[2-iodo-1-[(triethylsilyl)oxy]-
ethyl}-2-(phenylmethoxy)phenyl]methanesulifonamide. _ '
IH NMR (270 MHz, CDCl3): 80.49-0.62 (m, 6H), 0.88 (1, 3H), 3.00 (s,

15° 3H, SO2CH3), 3.32 (d, 2H),4.73 (1, 1H), 7.10-7.35 (m, 5H).
13C NMR (68 MHz, CDCl3): §4.7,6.7, 14.8. 39.2, 74.2. 118.1, 120.1,
122.9, 129.6, 136.8, 144.8.
Mass (M+H) 454 _ :
HPLC: Shimadzu, YMC $3 ODS (6.0 x 150 mm); flow rate of .

20 1.5 mL/minute; detection at 217 nm; gradient elution 0-100% B over 40
minutes (A = 10% MeOH, 90% H70, 0.2% H3PO4 and B = 90% MeOH,
10% H20, 0.2% H3PO4); retention time = 42.5 minutes.

B. (R)-N-[3-[2-[[bis(4-Methoxyphenyl)methyl}amino}-1-
25 hydroxyethyl]phenyljmethanesuifonamide
The title compound was prepared by coupling 4.4'-
dimethoxybenzohydrylannine (preparation described in Example 14) with
(R)-N-{3-{2-iodo-1-[(triethylsilyl)oxy]ethyl]phenyl}methanesuifonamide.
The same procedures as described in steps D and E of Example 19 were
30 employed for the condensation of 4,4'-dimethoxybenzohydrylamine with
(R)-N-[3-[2-iodo-1-[(triethylsilyl)oxy]ethyl)phenyl)methanesuifonamide



- 74 - Exanple 25

(erythro)-[err]-[[(R)-2-Hydroxy-2-[4- hydroxy 3-[ (et hyl sul fonyl ) -

am no] phenyl ] et hyl ] am no] - 4- met hoxy-[ err] - phenyl benzenepr opan®M36ai d,

met hyl ester, trifluoroacetate salt, diasteredclf®er A5 [err] A
(erytbro)-[err]-[[(R-2-(Triethylsilyl)oxy-2-[4-phenyl net hoxy- 3-

[ (net hyl sul f onyl ) am no] phenyl ] et hyl ] am no] - 4- net hoxy-[err]- 10

phenyl benzenepr opanoi cid, et ester. The title conpound was prepared
fromracemc (erythr o)“’?éFPﬂ"qg?ﬂ‘Hé‘m ecion. h‘&)%qp[éerq‘ﬁ‘:BHE A% GHBR nepr opanoi ¢
aci d, nethyl ester (1%hrmiwmphy\hl ahcagumesmmommaqomﬁoqueomst ep

A of Exanple 23. A m h q&
(erythro)-[err]-am no- XYV - errl219 | benzene- propanoic acid (130 15
E?éa)h

mg, 0.6 mol), (R)- N[H'INMF 12:6-2:9) (m. 3KL)1 29 (5, BH. 50,CH3), 3.8

(phenyl net hoxy) phemy! ] ¢3eg wﬁbf )4
di i sopropyl et hyl am%e#] garrL) in THF (?‘E 1@%?%? ggfe@ﬁ #Hg ‘Zga-ll %gn,[ ube

at .90C for 88 hours 'same i solation and purification procedures’
described in step B of BE&MR 68MHUHEBCkm'p5696d55® 656,418, 303. 91;11(7t9 209.4,

'dl ast ereoner A of (ery{#np)1 gari 6[1(35)6 ﬁjéé t*)f#gl yI) oxy -[ 4-

phenyl met hoxy- 3- [(rret h onyl’jam nol Bdeny m nol -
met hoxy-[err] - phenyl b ﬂéﬁsd&f omel Ho met hyl ester and 60 my of

.di astereoner B of fgerythro)-¢g&r]-[[ (Foumd- (triethylsilyl)oxy-2-[4-
phenyl met hoxy- 3- [ ( net hyl sﬁ%) am %Zbﬂhenyl ] ethyl }am no] -4- 25
nmet hoxy- [ err] - phenyl benze ) noi c d, nethyl ester. B.

“(erythro)-[err]-[[(R)-2- Hydr &9 2- [ 4- B)s8r oxy- 3- [ (et hyl sul f onyl’) -
anm no] phenyl ] et hyl ] am no] -¢- nggghoxy- [g b] phenyl benzene- propanoi c acid,
met hyl ester, trifl uoroacest atﬁésﬁsal t, I§ di astereonmer A

15 HPLC: >99% pure, Shlmadzu LC 6A, YMC S3 0ODS (6.0 x 150 mm);
' flow rate of 1.5 mL/minute; detection at 217 nm; eluted with gradient
conditions 0-100%B over 25 minutes (A = 10% MeOH, 90% H20, 0.2%
H3POy and B = 90% MeOH, 10% H20, 0.2% H3PO4); retention time = 17
minutes.
20 (M+H)+@ 457

Example 29
(R),(R)-N-[3-[2-[[l-(3,4-_Dimethoxypllenyl)-z-phenylethyl]amino]-
25  1-hydroxyethyljphenyijmethanesuifonamide

- HO H

2.0
N-s
H'_ Me OMe OMe

The title compo'und was prepared by coupling (R) a-(3.4-dimethy-
30 oxyphenyl)benzeneethanamine, prepared as described in step B of
Example 19 with (R)-N-{3-[2-iodo-1-{(triethylsilyl)oxyjethyl]-



KMB6a Di astereoner A of (erythro)-[err]-[[(R-2-(triethylsilyl)oxy-2-[4-
phenyl met hoxy- 3- [ (net hyl sul f onyl ) am no] phenyl ] et hyl ] am no] - 4-

met hoxy-[err] - phenyl benzenepropanoi ¢ acid, nmethyl ester was cKMi3fated to
the 25 ng of the title conpound using the ided®rcal procedure described in.
5 step C of Exanple 23, except that 51% sol vent B was enpl oyed dur| ng the
preparative HPLC. [err]H NVR (270 WHz, CDlerr]QD): [err] 2 35 (t, 2.5

d, 1H, 2.79 (s, 3 3 4.12 (m

(1H) ?77 (dd, (2H) §s Pbﬂ‘ﬁﬁ"(‘%ﬂfsmﬂ e@%da&m}lkkﬂesgag% %H}fri‘&mp o(

13CNWR (67 MHz, CDf er 2BY.)Orhe $amiergrocédurfes ad décfibed/inSteps [béhdlE oS Bxdinplé

113.9, 116.4, 121.6, 3 34 4

135.5,. 148.5, 159.1, 1%me§éd%ﬂ%é@s%€e”%d%%nﬁ %?)‘ggﬂé 15

HPLC. 90% pure, Shi magemppaniyas y n(nsc mamp n sficage \mmsbf 1.5
undsyxas pavified bycolongectgo flica gek

nL/mnute; detectign g ¢200%¢ond! R NHYOMED @¥Rfan30 M nutes

A = 10% MeCH, 90% H q

|(4[ err]0 0. 2% H err] P[q g’}‘ﬁk &7@@&%‘"@?&@?@5‘5}1 @dgl’pi' 2@{@@% %Q‘ﬁﬁo?@ 26

( ﬁr yt |h]r 0% h[ le]r rl-[I[ ]( RLWMW%OD‘(NQHLWQQ (e 3HY, 330 (3931‘?'0@1‘13)33]3'2
en e am no Chl

gste?/ tri 1¥I uor oacet atgsgsa;qéh r44 ﬁdﬁ‘i@’ﬁb ;@ng‘gﬁﬁg% g58 648 oﬁnd

(32 rrg) was prepared f r r

(erythro)- [err] [ 16R) 1300, 11 EO,MITD, 1Y9.30102-2-1R6.3, B1B.3, 129.2, 129.5, 1355 1370,

phenyl met hoxy- 3-[ ( net hl)éksau lwgyi&almlgﬁ)bphenyl ] et hyI ] am no] -4-

- Mass (M+H) 471 .
Calculated for 0.63 mol H20:
_ _ Calc. Found
15 C 6231 62.56
H 6.54 6.51
N 581 - 556
S 6.65 6.62

HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
20 flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 40 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
~ MeOH, 10% H30, 0.2% H3POy); retention time =22.6 minutes.

25 : Example 30
e-([2-Hydroxy-2-[4-hydroxy-3-[(methyisulfonyl)amino]phenyi]-
ethyllJamino]jbenzeneheptanoic acid, methyl ester, trifluoroacetate salt

COMe
30

A. Hexahydro-7-(phenylmethyl)-2H-azepin-2-one



KMB6a - 76 - nethoxy-[err]-phenyl benzenepropanoic acid, nethyl ester for
whi ch the preparation was described.in step A of Exanple 25 using the
procedure described in step C of Exanple 23. The only differenggqygs t hat
51% sol vent B was enpl oyed during the preparatgye HPLC. 5 [err]H NMR (270
MHz, CD{err]COD): [err] 2.6-2.85 (m 2H), 2.86 (s,. 3H), 3.45 (s, 3H), 3.831
(s, 3H, 4.54 (m 1H), 4.82 (m 1H, 5.0 (m 1H), 6.84 (m 2H), 7.18 (m
1H), 7.28 (dd,. 4H), 7.42 -7.65 (m 5H). [err]C NWR (67 MHz, CDlerr]OD): 8
38.7, 51.9. 53.3,55.1, 59.1AcnukuredfpolyplidspBoricddid 1501 and 2-(pBényimethgl- 5,

128.1, 128.6, 128.9, 1

(MH) 513 [err] = -48 ?#*zh%&éém%&fa%%ﬁfaﬁ%ﬁ% en bigme a5,

S3 DS (6.0 x 150 nm): descaiped By W.45. Kofeongtaki . Grs: Chemo41i439 19760wanm
gradi ent el ution 0- 100¥Hedied WithahdiuaBilirAngitel 126°C for201Aiubds @nid 1A% HBE°C Rr 2%

H ﬁ;r]SPq er[] ) Ex_ﬁrg:) Ryt8n 1%e|_‘1(2soluhglg/ow pourlc{ qﬁto lb&gorf?ctee ! ?—P time
= 17.5 m nut es. a _
hN-EiS-[Z-ELll-](Sh4 D:]met hdmdemilwld@opdélaﬂfh?t@himm@ xjmmelitOAc Aflt:er :

ydr oxyet hyl ] phenyl ] me r

2- Bronmp- 1-[ 3-[ (et hyl su on l$kam nol’dﬁ‘ré/‘fd]= Nﬁg}\one e{)rr‘%egrﬁm% yeav%&%able
3- ami noacet ophenone wa dvas Shinmategraphed on silica gel using 1:1 EtOAc/hexane to ejute a 1:1

[ 3-[ (et hyl sul f onyl ) anintigjupdefthl kwb hsdRmRAe ld¢tdnty THeSnR QL6 O S€pataéd by Prep

B L R e S
pheny anone desd a
60C stirred di oxane (3®manqo ﬁdﬂl&i’n gﬂﬁ%) ct-t[iﬁntﬂe{mpqmdand 1.8 g of the isomeric
sul fonyl ) am no] pheny! | ¢leRaHyans: 3{(@Renyirethy1f.2HEFRbih-2)Gse. added Br 2

B.  6-Amino-7-benzeneheptanoic acid, methyl ester .
15 A solution of hexahydro-7-(phenylmethyl)-2H-azepin-2-one (1.3 g,
6.4 mmol) in MeOH (15 mL) and conc. ag. HC1 (15 mL) was heated at
75°C for 36 hours. After cooling and concentration, the residue was
dissolved in MeOH (50 mL). HCl gas was bubbled in briefly and the
solution refluxed one hour. After cooling and concentration, a mixture of
20  EtOAc and aq. NapCO3 was added prior to 3 EtOAc extractions. After
Y ' washing with brine, drying over Na3SOg, and concentration. 1.4 g (95%)
' of the title compound was obtained.

'C.  e-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
25 phenyl]ethylJamino}benzeneheptanoic acld, methyi ester,
trifluoroacetate sait
6-Amino-7-benzencheptanoic acid. methyl ester was converted to |
the title compound following the procedures outlined in steps D and E of
Example 1, except for the following modifications: 1) the prep HPLC
30 purification of step D was omitted; and 2) in step E. the final product was
purified by prep HPLC using 46% solvent B as eluant. _
IH NMR (270 MHz, CDCl3): § 1.25-1.73 (m, 6H), 2.28 (1, ZH) 2.90 (m,
1H), 2.93 (s, 3H, SO2CH3), 3.06-3.26 (m, 3H), 3.56 (m. 1H), 3.63 (s, 3H.
OCH3), 4.84 (m, 1H), 6.90 (t, 1H), 7.1 (m, 1H) 7.25-7.42 (m, 6H). |



KMB6a - 77 - (17.5 g, 110 mol ). The solution was cooled to. 20[err]C after
one hour, concentrated and diluted with 350 mL of Herr]O. The resulting
solid was filtered and recrystal lized fromEtOH to obtain 19. KM36a59%) of
‘the title conmpound. 5 B. -82-

N-[3-[2-[[1-(3, 4- Di met hoxyphenyl) - 2-phenyl et hyl ] am no] - :
1- hydroxyet hyl ] phenyl ] net hanesul f onam de The title conmpound was prepar ed by
coupling [err]-(3,4-di methoxy- phenyl)benzeneet hanam ne, prepared as

. described in step C ofl3eml(eSMsz:Dm3) 1 23.77, 23.97, 24.0, 28.8, 29.8, 32.6, 36.3,

2-brono-1-[3-[ (et hyI t

described in step D o 3%1 %&?%gt}?ﬁk‘;ﬁ%ggﬁd& g‘f lgel g?? gij{;(gl
chr omat ogr aphy, was pd%ﬁt £26.9y12[3:0c p28.55. 128.6L-FL89,UiSR210y 138 Y B51%d50.2B t o
elute the desired matq g froma YMC S10 Cferr] colum. [err]H NVR (270
MHz - CD[-&ér r}oB): [err] 743 17 (m 3H), 2.9 (s, 3H), 3.52 (m 15 1H),
3.76 (s, 3H), 3.775(sMassM+AHUd65m 1H). 4.82 (m 1H), 6.86 (m 2H),
gi0-97,_f312(r171 égH%s 55, § 637&&7f 64. grﬁﬂnﬁohﬁ%mﬁalll ?7 11132 711‘;)913
117.2, 119.6, 119.62, 121.3%%»1 5, Pt o804 1558, 126.5, 128.0, 128.09,
129.3, 135.4, 135.5, 138. 4 48/99 5, 29922149 4, 149. Mass (M+r HY 471

Cal cul ated for 1.0 nol H2 @y ag%sl 3 m)g gFA Cal c. Found C 52.06
51.96.25 H 5.27 11 N . 4.31
: 10 N 4.74
S 665 - 6.62
F 1011 - 1122

HPLC: 100% pure, Shimadzu LC-6A; YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm: gradient elution 0-100%
15 B over 30 minutes (A = 10% MeOH, 90% H70, 0.2% H3PO4): B = 90%
'MeOH, 10% H30, 0.2% H3POy); retention time =18.0 minutes.

. Example 31
20 e&-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl)-
ethyllamino]benzeneheptanoic acid '

25 &-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino}-
phenyl]ethyl]amino]bcnzenehcptanoic acid, 'methyl ester, prepared in
Example 30, was stirred at 20°C under N7 in 2: 1 MeCN/H,0 containing
0.1 N NaOH for one hour. After acidification with aq. HCl and
concentration. the product was chromatographed on CHP-20 resin using

30 10% MeCN/H>0 to elute the title compound.



S 5.03 - 4.92 F 11. 63 11. 72 HPLC: 93% pure, Shimadzu LC 6A, YMC
S3 ODS (6.0.x 150 mm; flow 30 rate of 1.5 nL/m nute; detection at 220 nm
gradi ent elution 0-100% B over 30 minutes (A = 10% MeOH, 90%¥KM36a] O, 0.2%
Herr]PJerr]); B = 90% MeOH, 10% H err] 0 0.288 [ err]POerr]); retention
times = 18.0 and 18.1 m nutes. .KMB6a -78 - Exanple 28
(R-N[3-[2-[bis(4-Met hoxyphenyl)rret hyl]am' noj - 1- hydr oxy-

et hyl ] phenyl ] net hanesul f onam de [err]

(R-N[ 3- [23| odo- 1h[|(1lmmf xzmhmz)mqlé);@l pﬁmemw 1.6 aHY 2. KUtf 2HDani de
2-Br 1 t

descflrrged |[n I[Eigerrplg 2%) onve tﬂg‘wéﬁ@ ?QS @3&-@ g%bHig’vQ\’ﬁ ng the
procedures described (m Lﬂ)eﬁ&ﬁm, 15),&01)@&11‘11703-7@3&"\015 .19 for the
preparation of (R)-N 13 NMR ¢68MHZ CDCIft [§23577, 23.)9@;@49 28.8, 29.8, 32.6, 36.3,

et hyl | - 2- (phenyl neg ho p Yol a [ ] 7

CDC13):.8 0.49-0. 6 ﬁ?‘% iﬁe L 49%%69 6. gﬂijg f’g%@@ ?@1 &3, 13;&'\’?231 6. 13487

s err] CH[err] ), 3 32 12415, 126)9, 127. 0311&55 128.6, 12819)132.851320, 138{9,150&,r ] C NVR

(68 Wz, OO [err]): hggq] 4.7.6.7, 148 99.2. 74.2, 1181, 120.1, 1229,

129.6, 136.8, 144.8. MhSS (M+H) 454 HPLC. Shimadzu, YMC S3 ODS (6.0 x 150
flow rate of 20 Mass MmEDn#lute; detection at 217 nm gradient elution

0-100% B over 40 ni nuﬁfcu%ﬁoiﬁ%mﬂ 30% H20, 0.2% H[err] PJerr] and B =
90% MeOH, 10% H erl{)] o] ZWQ:I‘;Lerr] PdFer rJ) retention time = 42.5 m nutes.

C 57.42 5737

H 6.80 6.68
N 6.09 6.14
S 697 6.96

15 HPLC: >99% pure, Shimadzu LC-6A, YMC $3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POy,); B = 90%
MeOH, 10% H0, 0.2% H3POy); retention time =16.0 minutes.

20
Example 32
~ N-[5-[1-Hydroxy-2-[[6-hydroxy-1-(phenylmethyl)hexyl]amino]ethyi}-
2-hydroxyphenyi]methanesulfonamide, trifluoroacetate salt
25 CH,0H

A. 6-Ammo-7-benzeneheptanol
To a stirred THF (15 mL) containing 6-ammo-7 benzcnchcptanoxc
acid, methyl ester (450 mg, 1.95 mmol), described in part B of Example
30 30, was added 1 M LiAlH4 in THF (5 mL, 5 mmol). After six hours at
20°C, the reaction was quenched by dropwise addition of sat. aq. NH4Cl,.



B. (R -N-[3-[2-[[bi s(4-Met hoxyphenyl) met hyl ] am no] - 1- 25

hydr oxyet hyl ] phenyl ] met hanesul f onam de The title conmpound was prepared by

coupling 4,4'- di met hoxybenzohydryl anine (preparati on descri b&M36a Exanpl e

14) with (R -N-[3-[2-iodo- 1 -84 -
-[(triethylsilyl)oxy]ethyl]phenyl]nethanesul fonam de. The sane procedures

as described in steps D and E of Exanple 19 were 30 errpl oyed for the

d t f 4,4 -dinmeth b th 3-.[ 2-i 0do-1
CECEri oty i Tyl ) oxy] SRBRREA S EIA AR NS OL. Tapiraitie, obtingd
subsequent depr o(t) ecti Qmert:ﬁnceﬁmoﬁ, wi&@rﬁhmgiaphatomsihwrgblﬁlbmglﬁ% MgOHRhy on
CerrTH MR (270 Mo, (RO ?‘Wﬂf SR €5ago gl iR lide S S .|
SQerr]CH[err]) 3.8 $0%Xs, 6 H OCHerr]), 4.6-4.7 (m 1H), 4.8 (s, 1H),
6.8-6.9 (m 4H), 75073(rn 8H). [err]C NWR (68 MHz, CDCl[err]): [err]

39.3, 55.1, 65.6,71.8,_113. 9, 119.4 122. 35. 6,

136.9, 144.9, 158.6. (B cul’iﬂ%ﬂ'ﬁ!ﬁ"@‘!‘r "!Hé'e 'fo(}’%'e";'megﬁ&ﬂ‘z&'

Found C 61. 70 61.90 H arﬁinﬁ]ethyl]-z-hyﬂrdﬁ#ﬁenﬂ]ﬁ@thanemlfd‘naﬁﬁds 6. 86fI

6.77 15 HPLC. >99% pure, X ow

rate of 1.5 nmi/ m nut ep det eﬁgwaﬁﬁﬁ%ﬁwﬁgﬁmﬁ& |né§?°ﬁg§lg‘dtlons

o 10098 over 25 ni nut diollpwing thepronedores antlined(in stepD amdﬁ/efrﬁmnl@qmm and
= 90% MeCH,  10%¢d e ot fRe foeWinknfdificatoy: " I))the peb HILOPurificiBion of step D

was omitted; and 2) in step E, the final product was punfied by prep
HPLC using 38% solvent B as eluant.
1H NMR (270 MHz, CDCl3): & 1.3-1.8 (m, 8H), 2.90 (m, 1H), 2.92 (s,
3H, SO2CH3), 3.06-3.26 (m, 3H), 3.50 (m, 3H), 4.88 (m, 1H), 6. 91 (m,
18 1H),7.1 (m, 1H) 7.25-7.42 (m, 6H). '
13C NMR (68 MHz, CDCl3): §24.2,24.3, 24.5, 24.8, 25.1,27.3, 29.3,
30.2, 31.6, 36.4, 36.6, 38.1, 50.8, 50.9, 59.26, 59.3, 59.4, 61.1, 67.7, 68.1,
68.3, 115.1, 122.9, 124.0, 124.5, 126.9, 126.93, 128.5, 128.6, 128.9, 132.0,
132.1, 1359, 136.0, 150.2.
20 Mass (M+ H) 437
Calculated for 0.43 mol H20 and 1.3 mol TFA:

Calc. Found
C 49.86 49.87 ‘.
. H 581 5.58
25 N 473 442
S 541 497
F 125 12.92

- HPLC: 95% pure, Shlmadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100% B
30 over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3POy); B = 90%
MeOH, 10% H20, 0.2% H3PO4); retention time =16.0 minutes.

Example 33



m nutes. 20 (MtH)+ @457 Exanple 29

(R), (R-N-[3-[2-[[1-(3, 4-Di met hoxyphenyl ) - 2- phenyl et hyl ] ami no] - 25

1- hydroxyet hyl ] phenyl ] met hanesul f onani de [err] The title conpdkiM36aas
prepared by coupling (R [err]-(3,4-dinethy- 38-

oxyphenyl ) benzeneet hanani ne. prepared as described in step B of Exanple 19
wWth (R-N[3-[2-iodo-I-[(triethylsilyl)oxy]ethyl]- KMB6a - 80-

- phenyl ] met hanesul f onam de (preparation described in step A of Exanple 28).
The sane procedures ase-fi2sHyditoxy-2-4-bydnosy-3-{(methyisuiforyhampine]gienytis

enpl oyed for the conde ' il e

purified by colum chrorrgﬁ]ogra% y,%ﬁﬂé&#ﬁ@éﬁ%&rh%&gﬁé{gg%ﬂ%&?zt%
conc. aq. NH err]OH/ MeOH) in CHerr]Clerr] as the eluant. [err]H NVMR (270
MHz, CDCl[err]): [err] 2.51 (dd, 1H), % ' , 2.90 (s, 3H
SOerr]CHerr]), 2.80-3.00 (m 2H), H, 3.80 (s, 3H,
CCHerr]),-3.82 (s, 3H, OCHerr]), 70-6.82 (m 3H),
6.90-7.30 (m 10H). [err]C NWR (6 ' > [err] 39.2, 44.8, 55.0,
55.8, 55.8, 64.8, 71.8. 10 110.0, KOlwl1d 9, 119.3, 122.5, 126.3, 128.3,
129.2, 129.5, 135.5, 137.0, 138.4H0144Y47148)1, 148.9. Mass (Mr H) 471
Cal culated for 0.63 nmol Herr]QO CalcH. Fo gaNMd5 C 62.31

62.56 H 6.54 $. .51 N 5.81 5.56

A. 6-Amino-N,N-dimethy}-7-benzeneheptancamide
6-Amino-7-benzéneheptanoic acid, methyl ester was converted to
6-amino-N,N-dimethyl-7-benzeneheptanoamide following the procedures
described in steps A and B of Example 18, except for the following
10  modifications: 1) the product of step A was chromatographed on silica gel
: using 1:1 hexane/EtOAc; and 2) the intermediary bis-amide counterpart of
step B was chromatogrépheﬂ using EtOAc as the eluant.

B. e-([2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
15 phenyllethylJamino}-N,N-dimethylbenzeneheptanamide
: 6-Amino-N,N-dimethyl-7-benzeneheptanoamide was converted to
the title compound following the procedures outlined in steps D and E of
Example 1, except for the following modifications: 1) the prep HPLC
purification of step D was omitted; and 2) in step E, the final product was
20  purified by prep HPLC using 37% solvent B as eluant.
1H NMR (270 MHz, CDCl3): § 1.25-1.73 (m, 6H), 2.32 (1, 2H), 2.90 (s,
3H), 2.92 (s, 3H), 2.95 (m, 1H), 2.99 (s, 3H), 3.06-3.26 (m, 3H), 3.55 (m,
1H), 4.86 (m, 1H), 6.88 (t, 1H), 7.08 (m, 1H) 7.26-7.42 (m, 6H).
13C NMR (68 MHz, CDCl): §23.9,24.0,24.1, 289, 29.8, 31.8, 34.3,
25  36.3,36.4, 36.6. 38.1, 50.7,50.9, 50.8. 59.1, 68.1, 68.3, 115.1, 122.9,
-124.0, 124.5, 126.9, 128.5, 128.6, 128.8, 128.9, 129.1, 132.0, 132.1, 135.9,
136.0, 150.1, 173.7.
Mass (M+ H) 478
Calculated for 0.59 mol H20 and 2.0 mol TFA
30 | Calc. Found -



S 6.65 6. 62 HPLC: >99% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150

nm; 20 flowrate of 1.5 ni/mnute; detection at 217 nm gradient elution

o _100% B over 40 minutes (A = 10% MeQH, 90% tLerr] O 0. 2%H[K|M§ﬁaqerr])
= 90% MeCOH, 10% Herr]O 0.2% Herr]PJerrIP retention tine =22.

m nut es. 25 Exanpl e 30

~[err]-[[2-Hydroxy-2-[4- hydroxy 3-[ (et hyl sul f onyl ) am no] phenyl]

et hyl ] am no] benzenehept anel ggl d, ﬁ ester, trifluoroacetate salt

[err] 30 A Hexahydr o- 7- ( enyl met 2H azepi n- 2- one KMB6a - 81 - A

m xture of pol yphosphori cHac$§ (150 g{ nd 2-(phenyl net hyl )- cycl ohexanone,

oxime (9 g, 45 mol), ngh a9 been gpgpared as described by W G Kofron

et aL., J. Og. Chem, 4523 (1976 glas heated with manual stirring to

120[err]Cfor 20 mnutes gnél hen at 6.[ [err]Cfor 5 ten mnutes . The

hot sol ution was p6ur #PLE>OIZOffe,Shivhadzud C-6A¢ YMC 86]0BS ¢6101x01 50 ntn);h sol i d

NaOH, and extract ed 3 gyl eft r{\@meeae&gmaqamg.hgmd;&?emﬁhxgﬁgg%ef

Na[err]SJerr], and concen ration,

silica gel using 1:1 B oyee B0 svinvies (A)=elpﬁtM°@Hl9ﬂ%rﬁx@tﬁl%dﬂ3 % BmP0%

i someric |actans. The MEOHUIO% YRO, D2URHIPOS); Reentiof Rindd=16Phinuted.ng 2 C[err]
reverse phase YMC S15 colum with 68% soI vent- B as eluant to yield 2.3 g
(26% of the title conpound and 1.8 g of the isoneric

hexahydr o- 3- (phen;ll)rret hyl) - 2H azepi n- 2-one. B. 6- Am no- 7- benzenehept anoi c
acid, nethyl ester A sol ution of le34 _

hexahydro 7- (phenyl rreth(i - 2H aze I n- 2-one {ﬁ gl nmml ). in MeOH (15
nL) and conc. ag. HO 2 ﬁ-@gﬂg@;&ya}- (methy sulfonyl)annno]phenyl]—

ethyl_]am_mo]-N-methylbenzeneheptanamlde, trifluoroacetate sait

Ho H

15 CONHMe
A. 6-Anﬁno-N-methyl-7-benzeneheptananiide
‘6-Amino-7-benzeneheptanoic acid. methyl ester was converted to
6-amino-N-methyl-7-benzeneheptanamide following the procedures
20  described in steps A and B of Example 18, except for the substitution of
HoNMe for HNMe3 in step B. .

B. e-[[2-Hydroxy-2-{4-hydroxy-3-{(methylsulfonyl)amino}-
phenyl]ethylJamino]-N-methylbenzeneheptanamide
25 6-Amino-N-methyl-7-benzencheptanamide was converted to the
title compound following the procedures outlined in steps D and E of
Example 1, except for the following modifications: 1) the prep HPLC
puriﬁca_tion of step D was omitted: and 2) in step E, the final product was
purified by prep HPLC using 37% solvent B as eluant.



75[err]C for 36 hours. After cooling and concentration, the residue was

di ssolved in MeOH (50 nL). HO gas was bubbled in briefly and the sol ution

refluxed one hour. After cooling and concentration, a mxtureKM360 FEt OAc

and aq. Na[err]COerr] was added prior to 3 ES®Ac extractions. After

washing with brine, drying over Na2SO4, and concentratlon 1.4 .9 (95% of

‘the title conpound was obtained. C

e-[[ 2- Hydr oxy- 2- [ 4- hydr oxy- émat hylsulfonyl)am noj -

phenyl ] et hyl ] ami no] berd Hdﬂgﬂbﬁg Midz, CRCH): &di25. 71b6n,66H), 24511, 2HD.c268:(sat e

salt 6- Am no-7- benzen y the
@ 33902694 (g?‘ﬁl‘}iat#oﬁ% 2 @V%flg%"ﬂ% QQ)EHQM e

title corrpoundfollovm e roce

Exampl e 1, except for 1 e5 Pb(t B, AP8Hpui1H) 7 46- DA% (ma§H): he prep HPLC 30
purification of step Dsmmr(aswm.cmﬂgﬁ)ams,szsemu 268, 30.nB81.p39dyct was

purified by prep -HRLC 4 (
CDCl[err]): [err] @lﬂs} 38‘8 %(53}02/%25251 @t7&éﬁ)6r§ 21{5@ #1) ?Izgo ?@%
£, 90, e el e (1,
4, m , 6. m a -
13C NMR (68 Mz, CDCl rrgd T’érr 23.77, 23.97, 24.0, 28.8, 29.8, 32.6,
36.3, 36.5, 38.1, 50. nokd2Qand3$ mol A 68 3 115.1, 123.0,
124.0, 124.5, 126.9, 127 0, ChR:B 55. FoGnd 128.9, 132.0, 132.1, 135.9,

150.2, 174.1. 5 Mass ( 465 lated for 0.63 nol H20 and 1.0 nol
TFA: Cal c. Fdha ¢ ok 4ass*®® CBg8I B oG 08" O %% Vs

H 5.64 5.45
N 644 6.36
S 491 . 457
F 13.10 13.10

15 HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H30, 0.2% H3POg); B = 90%
MeOH, 10% H;0, 0.2% H3POy); retention times =1.5 and 15.7 minutes.

20
Example 3§
s-([2-Hydroxy~2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]-
ethyllamino}-3,4-dimethoxybenzeneheptanoic acid, methyl ester,
trifluoroacetate salt
OMe
OMe
25 c°2m

A. 6-Ammo-7-(3 4-d|methoxybenzene)heptanmc acid, methyl ester
- Following the procedure described by W. G. Kofron et al., J. Org.
Chem., 41, 439 (1976), 2-(3.4-dimethoxyphenylmethyl)-cyclohexanone,
oxime was prepared from commercially available cyclohexanone, oxime
30 and 3,4-dimethoxyphenylmethylchloride, freshly prepared by treatment of



10 N 4.97 4.74 S 6.65 6.62 F 10. 11 11. 22 HPLC:
100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 nm); flow rate of 1.5

mL/ m nute; detection at 217 nm. gradi ent elution 0-100% 15 BKM36a 30
mnutes (A = 10% MeOH, 90% H err] O 0.2% H er8BPJ err]); B = 90% MeCH, 10%.
H20, 0.2% H err]PJerr]); retention tinme =18.0 m nutes. Exanple 31 20
[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am no] phenyl ] -

et hyl ] am nol benzeneheptanoic acid [err] 25

[err]-[[2-Hydroxy-2- [@W&%ﬁb@mhwmmwmmq@myl chloride. 2-(3,4-
ggenyl ] et thyl ] a(rjn n?] lzagémaagb udgcloﬂeimhe.%ihﬁé gapeam&eai:d aOEiagpl e
: was stirred a un err ni n

NaCH for one hour. Af tag}mgg @yf‘ﬁw{'\"ﬁ 9@@“"% @HHE&H‘E%&%’FWt he
product was chronmat ognaMdAMWWB& using 30 10% MeCNH err]Oto
elute the title co ound KMB6a -83- [err]H NWR (270 MHz, CDCI[err])

L) Tt m 20 LS kT ko sfbnt b i Seidbyionind o 1y

7.04 (m 1H) 7.2-7.38 (m Gitlenylja hyﬂ]ﬁm%ﬁ&n\éﬂﬁoxmﬁhé planoicicid, 23. 77,
.23.97, 24.0, 28.8, 29.8, 32!g! plas 5 36.5 38.1, 50.5 50.7, 50.8, 59.17,
59.2, 68.1, 68.3, 115.1, 1 ‘fﬁ'o 124.5, 126.9, 127.0, 128.55, 128.6,

128.9, 132.0, 132.1, 135.9 ﬁbBﬂuﬁqJ-:ﬁA—dimem‘ameeN)epwmmid; meﬂlxldstbnr
. 0.53 mol H20: 10  was converted to the title compound following the procedures outlined in
' steps D and E of Example 1, except for the following modifications: “the
prep HPLC purification of step D utilized 56% solvent B.
IH NMR (270 MHz, CDCl3): & 1.25-1.73 (m, 6H), 2.31 (1, 2H), 2.92 (s,
3H), 2.99 (m, 3H), 3.15 (m, 1H), 3.63 (m, 1H), 3.63 (s, 3H), 3.81 (s, 3H),
15  3.84 (s, 3H), 4.83 (m, 1H), 6.88 (m, 4H), 7.1 (m, 1H), 7.35 (m, 1H).
13C NMR (68 MHz, CDCl3): §23.9, 24.0, 24.1, 300,327, 36.3.38.1,
50.6, 50.7, 50.9, 55.0, 59.3, 68.3, 68.4, 111.7, 111.8, 112.5, 115.1, 121.3,
122.9, 123.98, 124.0, 124.7, 1283 128.4, 131.8, 148.0, 149.2, 1502
174.1.
20  Mass (M+H) 524
Calculated for 2.65 mol H20 and 1.5 mol TFA:

Calc. Found

C 45.30 45.30

H 5.67 5.36

25 N 3m? 3.84
S 432 381

F 11.52 11.89

HPLC: 92% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100% B

30 over 30 minutes (A = 10% MeOH, 90% H70, 0.2% H3PO4); B = 90%
MeOH, 10% H30, 0.2% H3POy); retention time =17.6 minutes.

Example 36



10 Cal c. Found C 57. 42 57.37 H 6.80 6.68 N 6.09
6.14 S 6.97 6.96 15 HPLC. >99% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0
x 150 nm; flowrate of 1.5 niL/mnute; detection at 217 nm griMBedqt
elution 0-100% B over 30 mnutes (A = 10% MeG8990% H20, 0.2%.
Herr]PJerr]); B = 90% MeOH, 10%H[err]O 0.2% Herr]PdJerr]); retention
time =16.0 mnutes. 20 Exanple 32
. N-[5.] 1- Hydroxy-2-[[ 6- hydr oxy- phen Irrethyl hexyl ] am nol et

2- hydr oxyphenyl ] met harm:{aﬂy&awéd(m- Mﬂm tRhenyk31(4- m\(qylmw-

6- Ami no- 7- benzenehept agiinoj@h)phényl)fibtiddestiftnathitie P itiudirdacetate salt

6- am no- 7- benzenehept anoi ¢ acl nmet hyl ester (450 ng, 1.95 nmol),
-described in part B of Exanple 30 30, was pglded 1 M L| AlH err] in THF (5
m., 5 mmol). After six hours at 20C, the re¢ cthon~@Fguenched by dropw se
addition of sat. aq. NHerr]d, KMVB 6 greefs ex\r ad 4 x with Et OAc and
dried over Na[err]SOerr]. The residue, ned \ concentration, was
chr omat ogr aphed on siltica gel using 5% M, » 19 % NH[ err] OH, 94%

CH err]C[err] to elute the title conprand N f '0% 5 B.

N[ 5-[ 1- Hydr oxy-2-[[ 6- hydr oxy- 1-( phenyl rretl'hyl ) e>r<rgl ]-
: . 5
A, a-Pyndyl-benzeneethanannne
Commercially available 4-pynd1nccarboxaldehyde was converted
to the title compound using the procedures described in steps A - C of
Example 1, except' for the following modifications: 1) the
10  chromatography of step B was omitted; 2) in step C, the intermediary
formamide was purified by silica gel chromatdg’raphy using 5%
MeOH/EtOAc as eluang; and 3) the acidic hydrolysis reaction, after
dilution with H20, was extracted 2 x with Et2O prior to basification,
extraction 3 x with EtOAc and isolation of the title compound after
15 concentration.

B.  N-[2-Hydroxy-5-[(R)-1-hydroxy-2-{[2-phenyl-1-(4-
' pyridinyl)ethyllaminolethyllphenyl}methanesulfonamide
a-Pyridyl-benzeneethanamine was converted to the title compound

20 following the procedures outlined in steps D - F of Example 19, except for

: the following modifications: 1) the chromatographic purification of step
D was omitted; and 2) in step F., the final product was purified by prep
HPLC using 15% solvent B as eluant.

IHNMR (270 MHz, CD30D): 2.90 & 2.92 (2s, 3H, -SO2CH3), 3.00-

25 3.06 (m, 1H), 3.15-3.25 (m, 2H), 3.58-3.70 (m, 1H), 4.68-4.78 (m, 1H),

: 6.85 & 6.89 (2d, 1H), 7.00-7.23 (m, 6H), 7.30-7.35 (m, 1H), 7.60 (1, H).
13C NMR (67 MHz, CD30D): §40.0, 40.5, 54.6, 64.6, 65.0, 70.1, 70.4,
117.0, 124.8, 125.7, 125.9, 126.6, 128.9, 130.2, 130.8, 133.7, 133.8, 136.0,
136.1, 1499, 152.1.

30 Mass (M+H) 427



am nol et hyl ] - 2- hydr oxyphenyl ] met hanesul f onam de 6- Am no- 7- benzenehept anol
was converted to the title conpound follow ng the procedures outlined in
steps D and E of Exanple 1, except 10 f.or the follow ng nodi f KM86Gaons: 1)
the prep HPLC purification of step D was onitt8@d- and 2) in step E, the
~final product was purified by prep HPLC using 38% sol vent B as el uant.
[err]H NMR (270 MHz, CDCl[err]): [err] 1.3-2.8 (m 8H), 2.90 (m 1H), 2.92

L 3H S CH 06-3. 26 3H), 3. 4, 88 6.91
Efn 15 19|)e”7]1 E?n”]lhﬂ% 2’39‘;' %mafw}"-créé N%E"QBWO@%P['@F?])
“[err] 24.2,24.3, 24. 5, 24lo%. rdte. of 12VmB/mihute; detSctidn a8 21 Bam3 gradienBélution 3800%

50. 8, 50.9, 59.26, 59. y/ 4.0,
r2a b, 196 0 126, 03 PAYtESmihed (s 3 éoé’@#g’%@ﬁ@%ﬁl 5%
150.2. 20 Mass (M+ H) A@Dﬂ:al%ihoea%Hsm%remmompemrcnnw&?anmteﬂm
Cal c. Found C 49.86  49.87 H 5.81 5.58 25 - N 4.73

4.42 S 5.41 4.97 F.12.5 12. 92 HPLC: 95% pure, Shimadzu LC- 6A,
YMC S3 ODS (6.0 x 150 mm); flowrate of 1.5 nL/mnute; detection at 217 nm
‘gradi ent elution 0-100% B 30 over 30 mi nut eExample 30% MeOH, 90% H err] O

0.2% ﬁ[ err]Pqderr]); B = mw%w_g)ﬁ&gw fi/&ﬁ&ﬁilﬁil?ﬂﬁfaﬂﬁm] ret ention

time =16. 0 m nutes.
- 0 phenyl]ethyl]ammo]-4-methoxyhenzeneacetamlde, isomer A
1

HO

CONH,

OMe

A.  o-{[(R)-2-(Triethylsilyl)oxy-2-[4-phenyimethoxy-3-
[(methylsulfonyl)amino]phenyl}ethyl}Jamino)-4-
15 methoxybenzeneacétamide, isomer A
o-Amino-4-methoxybenzeneacetamide (prepared as described in
Y. B. Lee et al., Tet. Lert., 31, 1169 (1990)) was converted to the title
compound following the procedure described in stcp D of Example 19,
except for the following modification: in step D after silica gel
20 chromatography, the diastereomeric mixture was separated by prep TLC
using 5% i-PrOH/CHCI3 to obtain two diastereomers A and B of the title
compound.

B.  o-{[(R)-2-Hydroxy-2-[d-hydroxy-3-[(methyisulfonyl)-
25 amino]phenyllethyllamino)-4-methoxybenzeneacetamide,
isomer A '
a-[[(R)-2-(Triethylsilyl)oxy-2-[4-phenylmethoxy-3-
[(methylsuifonyl)amino]phenyl]ethyl]amino]-4-methoxybenzene-
acetamide, isomer A was converted to the title compound following the
30 procedures described in steps E and F of Exampie 19, except for the
following modifications: 1) the product of step E was purified by prep’



[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nethylsul fonyl)am no] phenyl ] -

et hyl ] am no] - N, N- di met hyl benzenehept anam de, trifluoroacetate salt [err] 5
A. 6- Am no- N, N-di net hyl - 7- benzenehept anoani de 6- Ani no- 7- benzKM3gapt anoi ¢
acid, nethyl ester was converted to -91-

6- am no- N, N- di net hyl - 7- benzenehept anoam de- fol | owi ng t he procedures
described in steps A and B of Exanple 18, except for the follow ng 10

modi fications: 1) the product of step A was chr.omatographed on silica gel
usi ng 1: 1 hexane/ Et o@cm&} t%mmpﬁmawwwﬁm&ﬂmahmwmeof

step B was chromat oghgdrdpeholysid Wastuidasl dthids e&@ﬂ&for%nnunutes,and 3)

E)ﬁ;llll ][ Eztzh;??;(r)nxﬁo]z ro%?ﬁ%ﬁ%ﬁ@%ﬁ%wmm of conc.’

6- Ami no- NN- di met hyl - NIW:GW@H@C&noam de was converted to the t| tI e
conpound follow ng th ¢ Iel
nmp ?l O %‘?}Pll\gg %éon Oﬁfds ‘7'34#280(% @5{}”@'0? d}{.

except for the fo no fcat | on of
Step D was om ¢t ed: gazf 15, @%éﬂé(m.ﬁ )4 G Daba6 DT (AR | ed
by prep HPLC using 319915@3;.1;@7&2655 t. [err]HNWR (270 MHz,

Sodlertl): ferr] 1. dachi GEMALlepiods 4 i7s @Afl%gggy(%ﬁ% 528 0
1H). 6.88 (t, 1H). 7108770250 125.25-12440, {16.36;1)5.03,33.39)87.00256.260;, '
CDCl [err]): [err]102353,7 2406p. 24.1, 28.9, 29.8, 31.8, 34.3, 25 36.3,
36.4, 36.6, 38.1, 50 %7050 8 . 59.1, 68.1, 68.3,. 115.1, 122.9, 124.0,
124.5 126.9, 128.5 Mass(M+H4l08° 128 9 129 1, 132.0, 132.1, 135.9

136.0, 150.1, 173.7. Cisutatéd\for 209 mdidH4D] cul ated for 0.59 nol Herr]O and

2.0 mol TFA: 30 Caéa‘ic ﬁ;&%d
C 46.83 47.19
15 H 629 4.81
N 9.10 - 8.74

HPLC: 100% pure, Shimadzu LC-6A, YMC $3 ODS (6.0 x 150 mm);
- flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
20 MeOH, 10% H20, 0.2% H3POy); retention time =9.9 minutes. |

'
1

Example 38
a—[[(R)-Z_-Hydroxy-z-[#hydroxy-3-[(meth_ylsulfonyl)amino]-
25 phenyllethyllamino}-4-methoxybenzeneacetamide, isomer B -

HO H

CONH,

OMe
a-[[(R)-2-(Triethylsilyl)oxy-2-[4-phenylmethoxy-3-
[(methylsulfonyl)amino]phenyl]ethylJamino]-4-methoxybenzene- '
30 acetamide, isomer B of step A of Example 37 was converted to the title
compound utilizing the procedure described in step B of Example 37.



KMB6a -86 - C 46.95 46.95 H 5.37 5.39 N 5.87 6.08 F
15.91 16.25 5 HPLC. >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150
m); flowrate of 1.5 ni/mnute; detection at 217 nnm gradi enKM36ati on

- 0-100% B over 30 minutes (A = 10% MeOH, 90% H3@- 0.2% H err]PJerr]); B =
90% MeOH, 10% H20, 0.2% Herr]PJerr]); retention time =16.1 m nutes. 10
Exanple 34 [err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am no] phenyl] -
et gyl ] am no] - N- met hyl benzenehept anam de, trifluoroacetate salt [err] A

6- Ami no- N net hyl - 7- belEENMR:(278 MHe JED OB & 3:32-1:20 ¢, 3#1)ch02.(dd, 7 =at.76,

t hyl t : t.05 6 N0 hyl=7- ;
Fol Lovi ng. the. or oceduial By 12006 8010 n. 320 W 8 m 1Y, S EHHBNE T [ 380y
except for the substi t28% Gm3RY 2Ape%64 n2Hor HNMe[err] in step B. B.

e- [ [ 2- Hydr oxy- 2-[ 4- hy d3@MR (66 MHBYCDSODRNE 1178.08,181:06, 151.10, 135.95, 132.41,

By oSN pet ot s o8y LA 125 SE AN L i A 507 73K 675121 56U mmpound

follow ng the procedursss7889.5l.ned in steps D and E of Exanple 1, except for
the follow ng nodificall : e prep HPLC purification of step D was
omtted and 2) in stegﬁgq%%ﬁ%#r\dél product was purified by prep HPLC using
37% sol vent B as el uarfalculatekfd 54 mol H,0: - . ‘

- Cale. Found

10 C 49.46 49.54
H 6.01 443

N 9.61 9.53

. HPLC: 100% pure, Shimadzu LC-6A; YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100% -
15 B over 30 minutes (A = 10% MeOH, 90% H70, 0.2% H3POs); B = 90%
MeOH, 10% H;0, 0.2% H3POy); retention time =9.6 minutes.

_ Example 39
20 (R)-o-[[2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]aminol-a-(4-methbxyphenyi)-4-methoxybenz_ene-
acetamide '

OMe
- Ho H
| M N
. CONH, |
. 9.3 0
HO OMe

25 A o.-Amino-bis-(4-methoxyphenyl)acetamide
a-Chloro-bis-(4-methoxyphenyl)acetyl chloride (2.2 g, 6.8 mmol)
prepared, as described in U.S. Patent 3,006,917, from a-hydroxy-bis-(4-
methoxyphenyl)acetic acid (see T. Ohwada et al., J. Amer. Chem. Soc..
110, 1862 (1988) for preparation) in dry dioxane (30 mL) was converted.



- 87 - [err]H NWR (270 MHz, CDCl [err]): [err] 1.25-1.73 (m 6H)., 2.15 (t,
2H), 2.68 (s, 3H), 2.93 (s, 3H), 2.94 (m 1H), 3.06-3.26 (m 3H), 3.53 (m
1H), 4.84 (m 1H), 6.91 (t, 1H), 7.08 (m 1H) 7.26-7.42 (m 6hgM383C NWR
(68 Mz CDCl [err]): [err] 25.6,25.7,26.4,26.5930.7,-31.7, 37.1, 5 38.7,
38.8,40.2,52.2,52.3,61.0,70.4,70.5, 117.0, 125.0, 126.0, 126.5, 128.5,
130.0, 130.2, 130.3, 134.0, 137.5, 152.4, 176.6. Mass (M- H) 464 Cal cul ated .
for 1.0 nol H20 and 1.5 nol TFA: Calc. Found 10 C 47.85 - 47. 83
H 5.64 5.45 N Gto4He title conipalifid By bdbiiling NH3 thtotgh the $dlutiéh for thréé. 10 15

HPLC: 100% pure, Shi neglails %%951 %
1.5 nL/mnute; det ectlon at nm géqg I en @ﬁg%%éwbqﬁ@o#é?
m nutes (A = 10% MeCH, resrystallized @A priof torghrgmatpgrapinnon %melmmo

0.2% Herr]PJerr]); rsmudemﬂEﬂAsz@adwhﬁeﬁu%maﬁd(m ﬁgazn%)e 35
[err] -[[2-Hydroxy-2-[4-hydroxy-3-[(methylsul fonyl)amn no] phenyl]

et hyl ] am no] - 3, 4- di'hret hoxybenzenehept anoi ¢ aci d, nethyl ester,
trifluoroacetate salt Berr](R¥u-i2-Hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)-

6- Am no- 7- ( 3, 4- di met hoxyben pifnyflediyflafinsl-o mhoﬁ%@ﬁ 3Ll ow ng the -
procedure described by W G Kofron et aylﬂ 61] I(E 4¥LIf 439 (1976),

2- (3, 4- di et hoxyphenyl net hy!'#'l?ﬂ'mm SX| rre vvas prepar ed from
commercially avail able cycl ahﬁnhndﬂﬁ(&mthmﬁﬁhnyamtwmdcwasconvemdmthc

3, 4-di-met hoxyphenyjgret Byl cif Cind Sondwinig HeprBleafls Gdsdibed i gt FRE
' Example 19, except for the following modifications: 1) after step D, the

chromatographic solvent for the first silica gel column was 3%
MeOH/CH2Cl3 and 1:1 EtOAc/hexane for the second; 2) after step E, the
product was eluted from silica gel with 2% MeOH/CH2Cly; 3)in step F

15  the hydrogenolysis was run under 1 atmosphere H2 for ten minutes; and -
4) the title compound was purified by prep TLC using 10% |
MeOH/CH2Cly.
1HNMR (CD30D, 400MHz): 3 2.31 (m, 2H), 2.90 (s, 3H), 3.77 (s, 6H),

~ 4.57 (m, 1H), 6.80-7.40 (m, 11H, aromatic).

20 13CNMR (CD30OD): 5 39.57, 53.13, 55.75, 72.80, 74.06, 114.19, 116.35,

124.83, 125.64, 131.14, 135.88, 136.00, 136.25, 150.90, 160.21, 178.76.

MS (M+H) 516
Calculated for 0.76 mol H»O:
Calc. Found
25 C 56.74 56.94
H 581 5.68
N 794 = 774

HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
30 B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
. MeOH, 10% H30, 0.2% H3POg); retention time =15.4 minutes.



KM36a - 88 - commercial 3, 4-di net hoxyphenyl met hanol with thionyl chloride.
2- (3, 4- di met hoxyphenyl - met hyl ) cycl ohexanone, oxime was converted to 6-

am no- 7- (3, 4- di met hoxybenzene) hept anoi ¢ aC|d nmet hyl ester as KM364 i bed in
steps A and B of Exanple 30. 5 B. : -94 - ' '
[err]-[[2-Hydroxy-2-[4-hydroxy-3-[ (nethyl sul fonyl)am no] -

~ phenyl ] et hyl ] am no] - 3, 4- di met-hoxybenzenehept anoi'c acid, .nethyl ester

6- Am no- 7- ( 3, 4- di met hoxybenzene) hept anoi ¢ acid, nethyl ester 10 - was
converted to the title compound fol | owi ng tE*amMed@dires outlined in steps

D and E of Exanple 1, ﬁmﬂm—[[&qs,tbﬁn&ab*ﬁueﬁg)aamimmimmﬁmhﬂwp HPLC

pur {1 eaton of SeD Ok i diadhi xﬁeﬁ”éwﬁ "% 00 (m

3H), 3.15 (m 1H), 3.63 (m 1H), 3.63 (Sug3 81(s° 15 3.84 (s,

3H, 4.83 (m 1H), 6.88 (m 4H), 7.1 (m H) 7 5 [err]C NVR (68
MHz, CDCl[err]): [err] 23.9,24.0,24.1, ONE
50..6,50.7,50.9,55.0,59.3, 68.3,68.4, 71118 9"'1151 121:3,

122.9, 123.98, 124.0, 124.7, 128.3, 1 o191 8, 148 0 149. 2, 150. 2,

174.1. 20 Mass (M+ H) 524 Cal cul at gg fqr .65 mol H20 and 1.5. nol TFA:
Cal c. Found C 45. 30 45.30 H 5.6y 5.36 25 ‘N 3.77
3.84°'S 4.32 3.81 '

A, 5-Brom¢acetyl-2-phenylmethoxyphenyllamino]sulfonyl]benzoic
acid, methyl ester
The title compound was prepared by bromination of 5-acetyi-2-

10  phenylmethoxyphenyi]amino]sulfonyl}benzoic acid, methyl ester which in
turn was prepared by coupling l-[4-phen§'lmthoxy-3-ami_no]-
phenylethanone (described in part 3 of step F of Example 1) with 4-
(chlorosulfonyl)benzoic acid, methyl ester (prepared by titration of
commercially available 4-(chlorosulfonyl)benzoic acid with diazomethane

15 . in Et20) following the procedure described in part 4 of step F of Example

| 1, except for the following modifications: the coupled product was
chromatographed on silica gel using 40% EtOAc/hexane and then
recrystallized from EtOAc/hexane.
A 1:3 HOAC¢/THF (20 mL) solution of 5-acetyl-2-phenyl-

20 methoxyphenyl]amino]sulfbnyl]benzoic acid, methyl ester (608 mg, -

" 1.38 mmol) and Brz (221 mg, 1.38 mmol) was stirred at 20°C overnight
whereupon 70 mg of additional Bry was added and stirred for 24 hours.
After dilution with EtOAc, the solution was washed with aq. NaHCO3,
brine, and dried over NaSO4. The residue. upon after concentration, was

25 chromatographed on silica gel using 30% EtOAc/hexane as eluant to

" obtain the title compound (536 mg, 75%). |

B. 4-[[[5-[2-[[2-(3,4-Dimethoxyphenyl)ethylJamino}-1-
hydroxyethyl]-2-hydroxyphenyl]almno]sulfonyl]benzoxc acid,
30 methyl ester



F 11.52 11.89 HPLC: 92% pure, Shimadzu LG 6A, - YMC S3 ODS (6.0 x 150
mm; flowrate of 1.5 nL/mnute; detection at 217 nm gradient elution
0-100% B 30 over 30 minutes (A = 10% MeCH, 90% H err]O 0. 2%M36a

Herr] Pqerr]) B = 90% MeOH, 10% H err] O O-M.H[err] PJerr]); retention
time =17.6 mnutes. Exanple 36 KMB6a - 89-

N[ 2- Hydr oxy-5-[ (R) - 1- hydr oxy- 2- [ [ 2- phenyl - 1- (4- pyri di nyl )et hyl ] -

am no] et hyl ] phenyl ] net hanesul fonam de, trifluoroacetate salt [err] 5 A
[err]-Pyridyl -benzeneet haﬁ&niﬁﬂecqmpmldc\vadprgpmwennp&ngofcommcmiaﬂy

4- pyri di necar boxal dehy&ﬁlﬂﬂéz??ﬂ%taﬁg %}n&&@éﬂb‘lhﬂm@w ‘ﬁ:}dcg?o | owi ng

procedures described in steps ) except for
nodi fications: 1) the Phenylags ’Ef@b’gb"ﬁymlﬂu opyljpenzaig acidpme tenandy st ep

C, the internediary fam dﬁwsﬂiomesémmmme sbmmeﬂeﬁmpwmm@émbv

using 5% MeOH Et OAg a e | dl e after
di | ution with H[er?‘] S"‘?ﬁ?ﬁ!&%@'@a@?&'{% ﬁ%ﬁﬁ@%‘%ﬁ%ﬁ“;‘}‘g‘c&"oﬂw

basi fi cation, extract ioumitedyandi 2thec@alystof dtepFowas PAOHE. t he titl e conpound
after 15 concentrati ol NMR (270MHz. DMSO-ds) 62 6-27(m, 3H), 2.8-2.9 (m, 2H), 3.72

N-[ 2- Hydr oxy-5-[ (R) - 1- hydr oxy.-

pyridinyl)ethyl]am nol &t (?%Hé}nb% ﬁ'&%)f %ﬁérﬁ &1, CO2CH3), 4.49 (br, 1H),

? IF’lyrl dyl - bﬁnzeneet har&eomelllm—csozwm).eqzt(m unaasotsemnmml g180] = 821f

ol lowi ng the pro D e gxcept for

the foll ow ng rmdl ﬁ 2?3 %h%%ﬁ?ﬁ&ér%?ﬁ? &i(@'%t{at |%b§1 step D

was oni tted; and 2) | n tWPMS%HL@ M?vl@d‘ l§§4p5%§-

' 56.0, 70.2, 111.9, 1125, 113.4, 120.4, 120.7, 121.0, 126.9, 127.8, 129.3,
131.6, 131.7, 133.8, 147.2, 148.6, 149.4, 165.4.

MS M +H) 531
15 Calc. Found
C 58.86 58.65
H 570 5.67
N 528 5.37
S 6.04 591

20 HPLC: 100% pure, Shimadzu LC-6A, YMC $3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3PO4); B = 90%
MeQOH, 10% H0, 0.2% H3POg); retention time =17.7 minutes.

Exampie 41
N-[S-[Z-[[Z-(BA-D:methoxyphenyl)ethyl]ammo]- -hydroxyethyl]-z-
hydroxyphenyllbenzenemethanesulfonamide, trifluoroacetate sait

Olle

30




HPLC using 15% solvent B as eluant. [err]H NWR (270 MHz, CD3CD): [err] 2.90
& 2.92 (2s, 3H, -S(err]CHerr]), 3.00- 25 3.06 (m 1H), 3.15-3.25 (m
2H), 3.58-3.70 (m 1H), 4.684.78 (m 1H), 6.85 & 6.89 (2d, 1HKM3640-7.23
(m 6H), 7.30-7.35 (m- 1H), 7.60 (1, H. [err]98-NVR (67 MHz, CDerr] OD):
[err] 40.0,40.5,54.6,64.6,65.0,70.1,70.4, 117.0, 124.8, 125.7, 125:9,

126. 6, 128:9, 130.2, 130.8, 133.7, 133.8, '136.0, 136.1, 149.9, 152.1. 30
Mass (M+ H) 427 KMB6a -90- HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS
(6.0 x 150 mm); flow Mate amemMﬂmm!metuekabmmgm -nm gr adi ent
el ution 0-100% B over 35 miggifb O%H[err]O 0. 2%

H err] Pq err]); B'= 90% I\/b?—(u 10% er r | a 0d2% skepci fﬁl&mpfeeioea{[ i on
times 8.2 and 8.7 minute WB@H{D
L e 3&“&%’“"“@s”ga@‘“‘ﬁf’@?ﬁmm‘““é%”?hﬁmi“'3‘
phenyl ] et hyl ] am nog §6 gl h it

R -2-(T th
{?;nrel h£/|[ gul) f on§/I ;:';n ndrenessd by g&-riﬁ-mbfnsdmnet_ngy- -aminolphenylethanone
met hoxybenzeneacet am gcschmrpaﬁ_g[,gfrsg& Fof Bfanfp Hﬁiﬂ Slafigbide

repared as describe 1990 '
\(MFB).S (F:)onverted to tlhe &‘P@%ﬁgﬁﬂﬁﬂ“ﬁ&hﬁ%ﬁ@ﬁ{“ﬂa &‘&%@%4} )
step D of Exanple 19, 4cofcstaptF 6fExaniple lol | owi ng nodi fication: in step D _

after silica gel 3@ chromatography, the diastereonmeric mixture was
separated by prep TLC . )
B. N-[5-[2-[[2-(3,4-Dimethoxyphenyl)ethyl]Jamino}-1-

hydroxyethyl]-2-hydroxyphenyl]benzenemethanesulfonamide
The title compound was prepared by coupling of commercially
available 2-(3,4-dimethoxybenzene)ethylamine with 2-bromo-1-{4-

15  phenylmethoxy-3-(benzenemethyisuifonyl)aminojphenylethanone and
subsequent reactions described in steps D and E of Example 1, except for
the following modifications: 1) the prep HPLC purification of step D was
omitted; and 2) the catalyst of step E was Pd(OH); and the final product.
was purified by prep HPLC using 41% solvent B.

20 - 1H NMR (270 MHz, CD30D): § 2.9-3.0 (m, 2H), 3.0-3.3 (m, 4H) 3.80
(s, 3H, OCH3), 3.83 (s, 3H, OCH3), 4.38 (s, 2H), 4.82 (m, 1H), 6.8-6.95
(m, 4H), 7.05-7.10 (dd, 1H), 7.31 (s, SH), 7.38 (d, 1H).
13C NMR (67.7 MHz, CD30D): § 32.7, 50.1, 55.1, 56.5, 58.8. 69.7,
113.5, 113.7, 116.5, 122.2, 124.6, 126.6, 129.5, 130.5, 130.7, 132.1, 133.6,

- 25 149.8, 1504, 150.9.

MS (M + H) 487
Calculated for 1.21 moles of H2O and 1.0 moles of TFA:
~ Cale. Found
Cc s211  s21
30 H 541 515
N 450 440
F 916 906
S

5.15 5.25



using 5%i-PrOH/CHCl [err] to obtain two diastereoners A and B of the title
conpound. B. [err]-[[(R)-2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)- 25
am no] phenyl ] et hyl ] am no] - 4- net hoxybenzeneacet am de, isonmer REm36a
lerr]-[[(R-2-(Triethylsilyl)oxy-2-[4-phenyl-ggt.hoxy- 3-

[ (met hyl sul fonyl ) ami no] phenyl I et hyl ] am no] - 4- met hoxybenzene- acet am de,

| soner A was converted to the title conpound foll ow ng the 30 procedures
.described in steps E and F of Exanple 19, except for the follow ng

modi fi cations: 1) thmm%m&eﬁwpa@u\d&ﬁmﬂl\m& OS (6.0 x 150 nithB6a - 91-

TLC using a 1:9:90 migguiage 61 §M&&&&i&§@iﬁfﬁ&;&%&@ﬁh&ﬁmw St)ep

F the hydrogenol ysis _was run un n_mnutes; and 3

the product was puri B eYer3) mines A e 1 Q&N(g%ﬂfl)@@zon@%%ﬂti’% B&50%

NH[ err]/ MeOH CH[ er r ] Gi¢GH] 10% $1,0, D2% H5POMRrdtentionMrie =170 fiindeed)) : [err]
7.34-7.28 (m 3H) 705(dd J=2.34,8.21 Hz, 1H), 6.90-6.83 (m 3H),
4.65 (m 1H), 4.18 ( 3.77 (s, 3H), 2.91 (s, 3H), 2.77-2.66 (m 2H).
[err]C NI\/R(68 NHz, CD[err]CD): 8 178.01, 161.05, 151.03, 135.88, 132.45,
129. 77, 125.77, 125 71, 124.50, 116.36, 1 J@z 39, 67.00, 56.20, 10

55.71, 39.50. Ma | ated f
Found C 46. 83 >, ( l%ﬁg-(ﬁ- Din e%bgwhglrlyl)ethxllwqq lgh%oxyethyll-g 74

hydroxypllenyl]-4-methy|benzenesnll’onamlde, trifluoroacetate sait

A. _2-Bro_mo_-l-[4-phenylmethoxy-3-(4-metliylbenzene-
sulfonyl)amino]phenylethanone
15 Following the procedure described in step A of Exampie 40, the
title compound was prepared by bromination of l-[4-phenyhnethoxy-3-(4-
methylbenzenesuifonyl)aminojphenylethanone except for the following
modifications: 1) the reaction was run for six hours in CHyCly; 2) the
crude product was purified by 2 recrystalizations from 95% EtOH. 1-[(4-
20 phenylmethoxy-3-(4-methylbenzenesulfonyl)aminojphenylethanone in
turn was prepared by coupling 1-[4-phenylmethoxy-3-amino}-
phenylethanone (described in part 3 of step F of Example 1) with
commercially available 4-methylbenzenesulfonyl chloride following the
procedure described in part 4 of step F of Example 1.
25 _ : o
B. N-{5-[2-[[2-(3,4-Dimethoxyphenyl)ethyl]amino]-1-hydroxyethyl]-2-
hydroxyphenyl]-4-meihylbenzenesulfonamide, trifluoroacetate sait
- Utilizing the procedures described in steps D and E of Example 1,
the title compound was prepared by the coupling of commercially
30 available 2-(3,4-dimethoxybenzene)ethylamine with 2-bromo-1-[4-



HPLC. 100% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150 nm; flow rate of
1.5 nL/mnute; detection at 217 nm gradient elution 0-100% B over 30
mnutes (A = 10% MeOH, 90% H err]O, 0.2% Herr]PJerr]); B 90RMYsa MeOH,
10% H err]O,0.2% Herr]PJerr]); retention tiopg=9.9 m nutes. Exanple 38
[err]-[[(R) -2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am no]- 25
phenyl ] et hyl ] am no] - 4- net hoxybenzeneacet an de, ‘i somer B [err]
[err]-[[(R)-2-(Triethylsilyl)oxy-2-[4-phenyl net hoxy- 3-

[ (et hyl sul f onyl ) am noplenyimethexyr§4(4-mmtindbentenvsuifiany}jastiaeiphenyithanont ami de,
" isonmer B of step A of Eﬁ%g@l Fm,'; kel 2 ¢ d
utilizing the procedure de ccrﬁlt%éc | nﬁ%ﬁ%@@ﬁ%@'@mmgﬁ --92 -
[err]H NMR (270 Mz, cCPrepprfivePLCpurificatiomofstepdD was omigted; ang) 2) thecatalyst
1.76, 8.21 Hz, 1H), 6. 8Pstep Ewds'Rd(OH); andl théfindlprdddct was périficd bylpribparaive’ (S,

3H) . 2.91 (s, 3H) . 2. 742 B4, . C NVR (68 Miz, oD) :
1?)8.08, 16(1.506, H)151.§1o ‘.‘%‘gg%l%g?"liﬂg‘%r]' 129.8(2, 125.81CD[1§r5.r]58,)12£1?£1£9],
116. 45, 115. 07, 73. 37, 6 YHINMRs(27 MHz, CI3;0R) . $2.35 (s 3H)( 28130 (mRHaB8:A. 2t ed

for 1.54 nol H20: Calc ) )
4.43 N 9.61 9. 53("'HP|2_@‘ 5%8%173 Eﬁ}'g: 2@?1’?%%%#‘0%&@'@% ﬂiciDs 'O X
150 mm; flow rate of 3.73-383 (mnlH ,6-7 dddH.iJ5m8. tsz.lquﬂrﬂZ ((5? deh28 .48 on
0- 100% ] =82 Hz),7.44 (d, 1H, J = 2.4 Hz), 7.62 (d, 2H, ] = 8.8 H2).
: 10 13C NMR (67.7 MHz, CD30D): 5 21.4, 32.7, 50.0, 55.1, 56.5, 69.7.
113.5, 113.7, 116.3, 122.2, 122.8, 124.7, 126.1, 128.3, 130.3, 130.5, 133.3,
138.4, 144.8, 149.8, 150.9, 150.9, 175.9.

MS (M + H) 487 -

Calculated for 0.27 moles of H20 and 1.1 moles of TFA:

15 Calc. - Found

| C 5296 52.96

H 5.17 5.11

N 454 431

- F 10.16 10.08

20 S 5.20 5.26

HPLC: >98% pure. Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3POs); B = 90%
MeOH, 10% H30, 0.2% H3PO4):; retention time =17.6 minutes.

. Exampie 43
N-[5-[2-[[bis(4-Methoxymethylphenyl)methyi]amino]}-1-hydroxy-

ethyl]-2-hydroxyphenyljmethanesulfonamide, trifluoroacetate sait
30 '



15 B over 30 mnutes (A = 10% MeOH, 90% H err]O O0.2% Herr]PJerr]); B =
90% MeOH, 10% Herr]O 0.2%Herr]PJerr]); retention tinme =9.6 m nutes.
Exanple 39 20 (R)-[err]-[[2-Hydroxy-2-[4-hydroxy-3.[(nethyl sukk@gy! ) am noj -
phenyl ] ethyl]am no] -[err]-(4-nethoxyphenyl)-4gg®t hoxybenzene- acetamn de
[err] 25 A [ err] - Ami no- bi.s- (4- met hoxyphenyl ) acet ani de
[err]-Chloro-bis-(4-nethoxyphenyl)acetyl chloride (2.2 g, 6.8 mml)
prepared, as described in U S. Patent 3,006,917, from[err]-hydroxy-bis-(4-
nmet hoxyphenyl ) acetic acid (see T. Ohwada et al., J. AmMe. Chem Soc., 110,
1862 (1988) for preparation) in dry di oxane (30 s converted KMB6a
-93 - to the title conpound by bubbl i ngHtH3!t h the solution for three
~hours. After filtration of the NHerr]d. o
recrystallized 2 x fromEtOAc prior tg hrorratraphy on silica gel using
Et OAc to 5% MeOH EtQAc to elute the d (468 ng, 24% . 5 B.
(R -[err]-[[2-Hydroxy-2-[4-hydroxy-3[ thy S nyl)‘.

am no] phenyl ] et hyl Jani no]-[err] - (4- & hoﬁpﬁenyl ) \4o
met hoxybenzeneacet anmi de [err]-Am no-bi s-B 4- met hoxyphenyl ) acet ani de was
converted to the 10 title conpound follow ng the procedures described in
steps D - F of Exanpl e for t e.foll ng nodi fications: 1) after
step D, the chromat oggaphl ’%ﬁf pﬁ'ﬂ' g?l ica gel colum was 3%
MeOH CH err]d[err] and 1: Adﬁ'slﬁaﬁsxbhmfams Glfbrg,ﬁmmmcﬂ):mﬂ'izabz(m mL)step E,

tsth:pplr:Od“Ct vas el gt egodoliRiRgohinfideilfly atithble 274 Wiitdth{iobidphéddne657g, 3) 1 1
30 mmol) was refluxed for five hours while being irradiated with a sun
lamp. After concentration, the resulting solid was triterated sequentially
once with 1:1 hexane/CCls and three times with 1 N ag. NaOH. The
resulting solid was then recrystalized from 30% hexane/CCly to yieid 8.4
10  (76%) of the title compound. '

B. 4,4'-bis-Methoxymethylbenzophenone
A solution of 0.46 M NaOMe/MeOH (30 mL) conmmmg 4 4'-b1s-
bromomethylbenzophenone (2.1 g, 5.7 mmol) was refluxed 42 hours.

15 After cooling, the reaction was partitioned between EtOAc and 5% agq.
KHSOs. The organic layer was washed with brine, dried over NazSO4
and concentrated. The resuiting residue was chromatographed on silica
gel using 1:4 EtOAc/hexane to elute 1.11 g (70%) of the title compound.

20 C. N-{5-[2-[[bis(4-Methoxymethylphenyl)methyl]amino]-1-
hydroxyethyl)-2-hydroxyphenyllmethanesulfonamide,
trifluoroacetate sait
4,4'-bis-Methoxymethylbenzophenone was convened to 4,4'-bis-

methoxymethylbenzhydrylamine following the procedure described in

25 step C of Exampie 1, except for the following modifications: 1) the

amination reaction was run for 18 hours at 175°C; and 2) the acidic
hydrolysis reaction, after dilution with H20, was extracted 2 x with Et0

* prior to basification, extraction 3 x with EtOAc and isolation of the desired
amine. -

éntration, the residue-was .-



15 the hydrogenol ysis was run under 1 atnosphere H2 for ten mnutes; and 4)
the title conmpound was purified by prep TLC using 10% MeOH/ CH err]d [err].
[err]HNVR (CD[err] OD, 400MHz): [err] 2.31 (m 2H), 2.90 (s, 3KM363a. 77 (s,
6H), 4.57 (m 1H), 6.80-7.40 (m 11H, aronat-0.- 20 [ err] CNVR
(CD[err]OD): [err] 39.57,53.13,55.75,72.80,74.06, 114.19, 116.35, 124.83,"
125. 64, 131.14, 135.88, 136.00, 136.25, 150.90,- 160.21, 178.76. M5 ( M+H)
516 Cal culated for 0.76 nol_ HLerr] O Calc. Found 25 C 56.74
56.94 H 5.81 5. 68 NThetitleicompoundwas pregared: byiqoupling,2-bromprilnidd z u

16,08, T, 59,005 el ey el i 12
H20, 81 2°gA) H err] PQ er-F‘r?‘P"B“E’g‘éS%RMFY‘&'B%%P F{‘%SE?“‘W.' M’H‘r‘{%we@ﬁ]‘) ; ’
retention time =15.4 mthdﬁxmplmwptM_the follomingméddifications: the crude
v oxyphenyl | am r5] SEIChacy fE SHnyeF ik QTR salc Ak JuE bl e HpLC
5- Br onacet yl - 2- phenyhtiizing4Q% selyeny B as thejeluant.onyi | benzoi ¢ acid, met hyl
ester The title conpollidNMRS(2T0MHEODIODYr §2i894%,i3H), 3.0-B1 ane2H), 336 (30
phenyl met hoxypheny! | agiio] s4s" 9y B350 7C 439 €21 B 1S 582 ¢ 6's2
' (d, 1H), 7.01 (dd, 1H), 7.29 (d, 1H), 7.4-7.55 (m, 8H).
10 13C NMR (67 MHz, CD30D): § §39.6, 54.3, 58.5, 66.6, 69.7, 74.9,

116.6, 124.4, 125.3, 126.1, 128.8, 129.1, 129.4, 129.6, 129.7, 130.1, 133.6,

136.1, 136.4, 141.0, 141.1, 151.7.

Mass (M+ H) 501 .

Calculated for 2.35 mole H20 and 1.2 mole TFA:

15 Calc. Found
' C 50.18 50.18
H 562 522
N 412 437
S 472 4.77
20 F 10.06 1022

HPLC: >98% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 ml/minute; detection at 220 nm; gradient elution 0-100%
B over 35 minutes (A = 10% MeOH, 90% H>0, 0.2% H3POa); B = 90%
MeOH, 10% H70, 0.2% H3POy); retention time = 17.4 minutes. '

_ Example 44
(R),(R)-N-[5-[2-[[1-(1,3-Benzodioxol-5-y1)-2-phenylethyl]Jamino}-1- |
'hydroxyethyl]-2-hydroxyphenyl)methanesuifonamide, trifluoroacetate
30 salt ' '



_hydr oxyet hyl ] - 2- hydr ophed¥A

turn was prepared by coupling 1-[4-phenyl net hoxy-3-am no]- phenyl et hanone
(described in part 3 of step F of Exanple 1) with 4-

(chl orosul fonyl )benzoic acid, nmethyl ester (prepared by titraKMBeof
comercially avail abl e 4-(chl orosul fonyl)benz®kt-acid wi th di azonet hane 15
in Etferr] O following the procedure described in part 4 of step F of
Exanpl e 1, except for the follow ng nodifications: the coupled product was
chromat ographed on silica gel "using 40% Et OAc/ hexane and then
recrystallized from Et OAc/ hexane. A 1:3 H®&/HHF (20 nlL) solution of
5-acetyl - 2-phenyl - 20 et hoxyphenyl]am n nzoi c acid, nethyl
ester (608 ng, 1.38 nmmol) and Br2 (221 s -stirred at

20[ err] C overni ght whereupon 70 ng of @ #BrR Wwas added and stirred
for 24 hours. After dilution with Et OAc he's®0! NN was washed with ag.
NaHCO err].,, brine, and dried over Na[e!‘iQ]SQ'em] he residue, upon after
concentration, was 25 chromat ographed on $tlica g’s? usi ng 30% Et QAc/ hexane
as eluant to obtain the title conpound (536 ng, 75% . B.

byt oyt byt 13- s oo RO Tt acenzatipso b2 1ot ny!

ester KMB6a -95- The tit m léfﬂ;@}ﬂilﬁn&hﬂuﬂ]-ﬂﬂﬁhﬁ@lh!tmymﬂeﬂyllﬂf
comercially avallﬁble 2- (3 W %‘%gze{]e%etWI amne with :
5- br onoacet yl enyl met 1B aj"ﬁenzm c acid, nethyl
ester and subs equent react |'Bw$t1tl!ben9mpobwwmpvpapé b® candengatign Qf)cahw-e 1,
except for 5 the foll | I on of
step D was onitted, t% %Jl '{&9&1@”&%‘ @%E%E%PH Sierr]H
NVR (270MHz, DMBO- d[ er‘?"}'} Wﬂﬁﬂm k[mﬁthylsmoxmtbylﬁépmyl@ ox:@- 72
phenyljmethanesuifonamide and subsequent reaction as described in steps

10 D - E of Example I9 to generate N-{5-[(R)-1-(hydroxy-2-[{1-(1,3-

' benzodioxol-5-yl)-2-phenylettiyl]Jaminojethyi}-2-(phenylmethoxy)-
phenyl]methanesulfonamide. Subsequently, the N-{5-[(R)-1-(hydroxy-2-
{[1-(1,3-benzodioxol-5-yl)-2-phenyiethyl]amino]ethyl]-2-(phenyi-
methoxy)phenyljmethanesuifonamide so formed was ransformed to the

15 title compound following the procedure described in step A of Example
22, except that the two diastereomeric products were separated on a
preparative HPLC Cg HPLC column using 86% solvent B (solvent
A=90% H20/MeOH; solvent B=90% MeOH/H20) to elute diastereomers
A and B.

20
B. (R),(R)-N-[5-[2-[[1-(1,3-Benzodioxol-5-yl)-2-phenylethyl]-
amino}-1-hydroxyethyl]-2-hydroxyphenylimethane-
- sulfonamide, trifluoroacetate sait |
| The title compound was prepared from N-{5-[(R)-1-(hydroxy-2-
25 [[1-(1,3-benzodioxol-5-yl)-2-phenylethyllamino]ethyl}-2-
| (phenylmethoxy)phenyljmethanesulfonamide. cyclic urethane.
diastereomer A following the procedures described in steps B and C of
Example 22, except for final HPLC purification using 46% solvent B.



(s, 3H CCHerr]), 3.73 (s, 3H, OCHerr]), 3.83 (s, 3H, CJerr]CHerr]),
4.49 (br t, 1H), 6.60 (d, 1H, J =8.21 Hz), 6.72 (m 2H), 6.80 (s, 1H),
6.86 (d, 1IH, J =8.21 10 Hz), 7.06 (s, 1H), 7.82 (d, 2H, J = KMB@az), 8.00
(d, 2H, J = 8.8 Hz). [err]C NWR (67.7 Mz, DvAD2d[err]): [err] '

-+ 33.9,48.6,49.9, 52.4, 55.4, 55.5, 56.0,70.2, 111.9, 112.5, 113.4, 120.4,
120.7, 121.0, 126.9, 127.8, 129.3, 131.6, 131.7, 133.8, 147.2, 148.6,
149. 4, 165.4, M5(M+H) 531 15 Cal c. Found C 58. 86 58. 65

H 5.70 5.67 N IHNMR (270 MHE CI;0D): § 5190 3H), 3.05 (1811R)) 3193.8:(m] 00%

pure, Shimadzu LC-6A, 6 150 . T r.af,e 1.

mL/ m nute; detection aﬁgﬁ%%&ba‘&géﬁ% gﬁhm-ﬁ('ﬁ'- %é%‘és% 636 Grigflt es
(A = 10% MeCH, 90% H206.86-244{ ). P err]); B = 90% MeOH, 10% H err] O,
0.2% Herr]Pderr]); r \ \ m 2 |
 N-[5-[2-[[2-(83, 4-Di net ﬁ‘gﬂ%‘ggﬁ% et ,ﬁfﬁ;gr?n))ho - ﬁ?i%?igé?ﬂ% ?gﬁl 103.0,

 hydr oxyphenyl benzerﬁarrei%ée@?l- »ddd 1R4.27 135 %d?@éc&&a&é%é& 12%5.180.3,
KM36a -96- A. 2- Br omp33.57.4:38!% 149,96 1501y 18t.6 benzenenet hyl - -
sul fonyl )am no] phenyl eM;’an 6552”7 wi ng the procedure described in step A
of - Exanpl e 40, the tit sﬁ% § ﬁ/as prepared by brom nation of :
1-[ 4- phenyl net hoxy- 3- ID €b V) onyl ) am no] phenyl et hanone. whi ch:
Bl 33,02 (e 8150y MeOH)

in turn was Calculated for 1.0 mole H20 and 1.13 mole TFA:
10 : Calc. Found
C 51.09 - 51.09
H 4.76 4.32
N 454 443
S 5.19 5.05
15 F 1043 10.05

HPLC: 94% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow
rate of 1.5 ml/minute; detection at 220 nm: gradient elution 0-100% B
over 35 minutes (A = 10% MeOH, 90% H>0, 0.2% H3PO); B = 90%
MeOH, 10% H0, 0.2% H3POy); retention time = 18.5 minutes.

20
| | Exampie 45 |
(R),(S)-N-[5-{2-[[1-(1,3-Benzodioxol-5-yl)-2-phenylethyljJaminoj}-1-
hydroxyethyl]-2-hydroxyphenyllmethanesuifonamide, trifluoroacetate
25 salt '

Ho H
N

Rt
R N .

The title compound was prepared from N-{5-[(R)- 1-(hydroxy-2-
[[l-(1,3-behzodioxol-5-yl)-2—phenylethyl]amino]ethyl]-Z-
(phenylmethoxy)phenyljmethanesulfonamide. cyclic urethane,

30 diastereomer B (see step A of Example 44 for preparation) following the



prepared by coupling 1-[4-phenyl net hoxy- 3-am no] phenyl et hanone (descri bed
in part 3 of step F of Exanple 1) with commercially avail abl e
benzenenet hyl sul fonyl chloride follow ng the procedure descri lg36an part 4
of step F of Exanple 1. 10 B. -103-

N-[5-[2-[[2-(3, 4- D net hoxyphenyl ) et hyl ] am no] - 1- '

hydr oxyet hyl ] - 2- hydr oxyphenyl ] benzenenet hanesui f onam de The t|tIe conpound
was prepared by coupling of conmercially avail abl e

2- (3, 4- di met hoxybenze procedurgs described intsteps Boandifhofl Exampie 32, exccpttorﬁnal

phenyl met hoxy- 3- (benzm \H’iﬁc'i%ﬁﬂ l§ R]egmnyl et hanone "and subsequent

-reactions described in agzés(g‘t éﬁféeﬂﬁgﬁsn%ﬁ SV\AZ;IQ

nodi fications: 1) thelg
the catal yst of step B.244¢n, Frmcm QhIiH)aﬂdlﬁt(hﬁ‘IHD N&I88 o UHY,1S.9BE, PMY, islised

by prep HPLC usi ng 0( ﬁév E%J [err]H NVR (270 MHz , CD[err]CD)
[err] 2.9-3.0 (m § é 5}! : 380% %err& 3.83 (s,
3H, OCH err]), 4. 38 (§3CNMR(ﬁ8 %16 391?1 &3 56403535@ 3. UB.%. 10 (dd,

égl)l 25% 2(32 55?8 8, 63%@1110?%11% gigﬁzﬂ@iﬂéé'\gﬁ 11%?? q@?éﬁ%@%

130.5, 130.7, 132.1, 1367615067, 1501 ol$.6.150 4, 150.9. M5 (M + H) 487

Cal cul at ed for 1.21 m@s(mmarn]o and 1.0 nol es of TFA: Calc Found C
g?oéls 55%511 390 _[‘QB)-+2-7°5(‘° =10_55'3,“30!5015 N 4.50 ~ 4.40.F 9.16
Calculated for 1.0 mole H70 and 1.13 mole TFA:

Calc. Found ~
C 5791 57.92
H 443 412
15 . N 408 3.97
S 467 4.62
F 14.11 13.82

HPLC: 95% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mim); flow
rate of 1.5 mi/minute; detection at 220 nm; gradient elution 0-100% B

20 . over 35 minutes (A = 10% MeOH, 90% H120, 0.2% H3PO4); B = 90%
MeOH, 10% H70, 0.2% H3PO4); retention time = 18.5 minutes.

Example 46 _
25  N-[5-[2-[[bis(4-Methoxyphenyl)methyi]amino]-1-hydroxyethyi]-2-
fluorophenyi]methanesulfonamide

OMe
HO H
N
‘?.s\o
F N
§ Me OMe

A, l-[4-ﬂuoro-3-[(methylsulfonyl)amino]phenyl]ethanone



KMB6a - 97 - HPLC. >97% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150 mm;
flowrate of 1.5 nlL/mnute; detection at 217 nm gradient elution 0-100% B
over 30 minutes (A = 10% MeOH, 90% H err] O, 0.2% H err] PO err KM36 = 90%
MeOH, 10% Herr]Q 0.2% Herr]PJerr]); retenti®h-tine =17.0 mnutes. 5
Example 42 N-[5-[2-[[2-(3, 4- D net hoxyphenyl ) et hyl ] am no] - 1- hydr oxyet hyl ] - 2-
hydr oxyphenyl ] - 4- met hyl benzenesul fonam de, trifluoroacetate salt 10 [err]

A 2- Brono- 1- [ 4- phenyl net hoxy- 3- (4- net hyl benzene-
sul f onyl ) ani no] phenyl et hana'henﬂscompoundwmmmdn omm:sﬂmwmbbb&-. bed

in step A of Exanple 4 Heh e p‘gw on of
1-[4- phenyl nmet hoxy- 3- ;;14 mg# be zenesulfo am no ¥l et hapone except
for the foll owi ng nod@pd ¢ 9f EX Wti:: oljpwingsmoditic “'rﬂ%?r's in
]S:H[ err]d[err]; [2) tMﬂnmguﬂnc[acﬂohmtbommewomﬁlaiﬁrbageﬁnmmmwasat i ons
-from 95% Et OH. 1- 5e o

phenyl met hoxy- 3- (4§rre%f§/:aoeﬁzecn%nsflu?‘?ony 05%10#8 ﬁ%%?ucétzﬁano%”"“ t‘?fmn was
prepared by coupling prwaschiematograp e@msbcagﬁmgllaﬂﬂﬁ&whemg@su bed

inpart 3 of step F Ofpeetddiie %aﬂ$ﬁe?é&ﬂ£ﬁbﬁbﬁblo¥e@?ﬁ)ﬂ@tﬂa&hgtwm40
4- et hyl benzenesul fon\i’l hI er d | ow n% 5 tﬁ Cdure described in part 4
of step F of Exanple LU ) the soatedprodu was

N-[5-[2-[[2-(3, 4-D netchmnmmﬂe)lehh)didaegei mhgm%ﬂomm&mddsemammyxeld
“hydroxyphenyl ] - 4- Bt hﬂ%ﬁfg@@@%&onam de, trifluoroacetate salt Wilizing

t he procedures describe eps D and E of Exanple 1, the title conpound
was prepared by the coupling of comercially 30 avallable

2- (3, 4- di met hoxybenzeng) et RYBAIhée\3-[¥iftbord:- [ (RiEnyldutfotiy))amino]phenyl}-
ethanone
To a stirred 20°C soluuon 4 mL) of 40% HOACc/THF containing -
15  1-{4-fluoro-3-{(methylsuifonyl)amino]phenyijethanone (1.0 g, 4.3 mmol)
was added bromine (223 mL, 4.3 mmol). After stirring one hour, a second
equivalent of bromine was added and the reaction run for 3.5 hours
whereupon the reaction was judged complete by TLC (1:1
EtOAc/hexane). After dilution with EtOAc, the organic layer was washed
20  with aq. NaHCO3 and then brine before drying over NaSO4. After
concentration, 0.58 g (44%) of the title compound was 1solated after
recrystalization from EtOH.

C.  N-[5-[2-[[bis(4-Methoxyphenyl)methyl]amino}-1-hydroxy-
25 ethyl}-2-fluorophenyl]methanesuifonamide '
The title compound was prepared by coupling of 2-bromo- 1-[4-
fluoro-3-{(methylsulfonyl)amino]phenyl]ethanone with 4.4"-
* dimethoxybenzhydrylamine (preparation described in Example 14)
following the procedure described in step D of Example 1. except for the
- 30 following modification: the crude product after coupling and reduction
was chromatographed on silica gel using 75% EtOAc/hcxanc to elute pure
title compound. :



KMB6a -98 - phenyl net hoxy- 3- (4- net hyl benzenesul f onyl ) am no] phenyl et hanone
and subsequent reactions except for the follow ng nodifications: 1) the
preparative HPLC purification of step D was omtted; and 2) thgwm3gaal yst of
step E was Pd(OH)[err] and the final product we$ purified by preparative 5
HPLC using 41% sol vent B. [err]H NVR (270 Mz, -CD[err]CD)': [err][ 2.35 (s,
3H, 2.9-3.0 (m 2H), 3.0-3.2 (m 2H), 3.22-3.28 (br d, H)381(s,3H,
OCH err]), 3.83 (s, 3H, CCHerr]), 3.75-3.85 (m 1H), 6.70 (d, 1H J 82_

Hz), 6.8-7.02 (m 4H), lﬁrﬁ&n(@vom J:DCl% 25%)(::1,13441:2$ ien, 2@815.2%4)

:7),265 (go (2)H55J1_2685H259"5 84§(d‘111&'l)74 % IE)CD@@!A éiﬂ‘?ﬂﬂ

126. 1, 128.3, 130. 3, 130193d I¥)3. 3, 138.4, 144.8, 149.8, 150 9 150. 9,

1759, NS (M + H) 487 ot MREEVIH. CDAD: G F6, Y5 22 Bs 38016l 126 ©f

5.11 N 4.54 5 413141;, 11514, 120.99, 123.76. 123.8%) 124.22, 124.39, 128.14) 135.58,
5.26 HPLC. >98% pure, $h5RR C161\2. Y 3144%3.(6.0 x 150 nm); flowrate
of 1.5 nmL/m nute; det ectlsondlaqtg-}é‘l? nm g?ggu ent elution 0- 100% B over 30
mnutes (A =10% MeOH, MMM ¥ 0. 200 Herr]Pd err]); B = 90% MeOH, 10%
Herr] O 0.2% H err] POCaldulated fof 0S2tmhele HOe =17.6 minutes. 25 Exanple 43
N-[5 [ 2-[[ bi s(4- Met hoxymet hyl aIiuenyl)r’r1la._.tohl¥A]am noj - 1 hydroxy-

10 - C 59.58 59.70
H 584 562
N 579 567
S 6.63 6.43
F 393 4.21

15 . HPLC: >98% pure, Shimadzu LC-6A, YMC S$3 ODS (6.0 x 150 mm);
flow rate of 1.5 mi/minute; detection at 220 nm; gradient elution 0-100%
B over 30 minutes (A = 10% MeOH, 90% H,0, 0.2% H3PO4); B = 90%
MeOH, 10% H70, 0.2% H3POj); retention time = 21.4 minutes.

20
Example 47
N-[2-Hydroxy-5-[(R)-1 -hydroxy-z-[[z-phenylol-(3-;menyl)et||yll-
ammo]etllyl]phenyl]methanesulfonamlde, trifluoroacetate sait

9-.°\\,s

A. o-Thienylbenzeneethanamine _
Commercially available 3-thiophenecarboxaldehyde was converted
to the title compound using the procedures described in steps A - C of
30 Example 1, except for the following modifications: 1) the
chromatography of step A utilized 10% EtOAc/hexane as eluant; 2) the



et hyl ] - 2- hydr oxyphenyl ] net hanesul f onam de, trifluoroacetate salt 30

KMB6a -99- [err] A 4, 4" - bi s-Brononet hyl benzophenone A suspensi on of NBS
(11 g, 62 Mol ) in CHerr]d[err] (100 nL) 5 containing comxMBed | Y

avai | abl e 4, 4' -di met hyl benzophenone (6.3 g, 3006%ol) was refluxed for five
hours while being irradiated with a sun | anp. After concentration, the
resulting solid was triterated sequentially once with 1:1 hexane/ CC [err]
and three times with 1 N ag. NaOH The resulting solid was then
recrystalized from 30%htematogiapltl ¢fstep B was ginittedi; andi 3) dn stefy Sopheacidiche titl e

conpound. B. 4, 4" -bigz : h 3 | ot ;
ACNE/ NEGH (30 ) condaruysReRAEtin it SRGEOH WA Hh ) ool chlrpclf 2 “‘{‘3@‘2?, 5.
mmol ) was refluxed 42 BEoGebasification.exiraction|3 ’hy,“htﬁ;@“f"é&éﬁo&‘*% he e

partitioned between Etcofspoand aftéocoficentsiiisd.err]. The organic |ayer was
washed with brine, (dried over Na[err] SO err] and concentrated. The

resulting residue \ias chromat ographed on silica gel using 1:4 EtQAc/ hexane
to elute 1.11 g (70% Bf t MN-[24 M@omﬁﬂﬂth&hmmxy-b[[2-phenyl-l-(3-

et O
4, 4' - bi s- Met hoxynet hyl benzdg NS e pewas 6°'H’,°ﬁ°‘gfﬂ '39 title compound
Col Dampls 1. exter P??“?hﬁek*gff‘mn‘m*{‘???g?Pinﬁ?ﬁ%ﬁﬂ R
"reacti onrr\p/vas rhn ;&g)r pltge ﬁ%&"ﬁ["%&?’%} g? ncd"%'- ‘Pﬁ‘@i’S‘&P&F‘ ‘cﬁ%‘r‘g? S
reaction, after dil utilmsed 207 Et@Ac/hexansas eluany; 22)ttheichromatographie: iGirication
' of step E was omitted; and 3) the benzyl ether protecting group was
removed following the procedure described in step B of Exampie 8,
- (except for the following modifications: the reaction was run at 0°C and
15 the final product was purified by prep HPLC using 44% solvent B as
eluant). : '
IH NMR (270 MHz, CD30OD): & 2.76-2.9 (m, 1H), 2.899 (s, 1.8H),
2.908 (s, 1.2H), 3.00-3.08 (m, 1H), 3.19-3.34 (m, 2H), 3.4-3.5 (m, 1H),
4.67 (m, 1H), 6.85 (m, 1H), 7.03 (m, 3H), 7.15-7.23 (m, 4H), 7.30 (m,
20 1H),7.39 (m, 1H), 7.54 (1, H). ' .
13C NMR (67 MHz, CD30D): & 39.63, 40.1, 40.5, 53.38, 53.53, 57.16,
57.48, 60.51, 61.09, 69.51, 70.1, 70. 3, 116.6, 124.3, 124.4, 125.26, 1254,
- 126.1, 127.1, 127.97, 128.06, 128.14, 129.0, 129.59, 130.3, 133.6, 135.6,
134.0, 136.8, 151.65. -
25 Mass (M+ H) 433
HPLC: 100% pure, Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm);
flow rate of 1.5 ml/minute; detection at 217 nm: gradient elution 0-100%
B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3POq); B = 90%
MeOH, 10% H30, 0.2% H3POg); retention time = 19.6 minutes.

\I

30



prior to basification, extraction 3 x with EtOAc and isol ation of the
desired am ne. KMB6a -100-. The title conpound was prepared by coupl I ng
2-brono- 1-[4- hydroxy-3-[(nethyl sul fonyl)am no] phenyl ] et hanorlgﬂsg .
4, 4' -bi s- met hoxynet hyl benzhydryl am ne and sulpgpguent reaction as described -
in step B of Exanple 5, except for the follow ng nodifications: the crude 5
product, after conversion to the TFA salt was purified by prep HPLC
utilizing 40% solvent B as the eluant. [err]H NVMR (270 MHz, CD[err] OD):
[err] 2.89 (s, 3H), 3.0-3.1 (m 2H), 3.36 Example483.37 (s, 3H), 4. 45 (s,

2 4. 47 2 1 (dd,

7H)29 (d, 1(H)S H) 7. 53“?@%%55“6@“@[”‘ EQ[B %ﬁ@ykﬁ@“’c’%{‘grr](w) [err]
6 39.6,54. 3, 58 5 66. 6 fbmrvpmwethﬂbnsno 1142-(hydrozy)phenyl}: 128.8, 129.1,
129:4, 129.6, 129.7, J3&haneshifdnSmide frifluorbabetdte shftl- 0, 141.1, 151.7. Mass

(M H) 501 Cal cul ased for 2.35 nole H20 and 1.2 nole TFA: 15 Cal c. -
Found C 50. 18 50.18 H 5.62 SHE2 fpl 4.12 4.37 S 4.72 '
4. 77 20 F 10. 06 10. 22 HPLC: 3MQ g madzu LG 6A, YMC S3
ODS (6.0 x 150 mm); flow rate of 1.5 mutg Fon at. 220 nm

gradi ent elution. 0-100% B over 35 m
Herr]PJerr]); B = 90% MeCOH, 10% H
time = 17.4 mnutes. Ho N°%

_ OH, 90% H20, 0.2%
err]PdJerr]); retention

Me OMe

A. a-(4-Methoxyphenyl)-4-fluorobenzeneethana....ne
Commercially available 4-fluorophenylacetic acid, after
10 conversion to the corresponding acid choride upon reflux in thionyi
“chloride, was converted to 1-(4-methoxyphenyl)-2-(4-fluorophenyl)-
ethanone using the procedure described in step A of Example 9. 1-(4-
methoxyphenyl)-2-(4-fluorophenyi)ethanone was converted to a-(4-
methoxyphenyl)4-ﬂuorobenzcneemanannnc using the procedure descnbed
15 instep C of Example 1, except for the following modification: _the acidic
- hydrolysis reaction, after dilution with Hzo' was extracted 2 x with ExxO
prior to basification, extraction 3 x with EtOAc and isolation of the title
compound after concentration.

20 B.  (R),(R)-N-[5-[1-(Hydroxy-2-[[1-(4-methoxyphenyl)-2-(4-
' fluorophenyl)ethyllamino]ethyi]-2-(hydroxy)phenyi]
methanesulfonamide
a-(&Methoxyphéhyl)-&ﬂuorobenzencethanamine was converted
to (R)-N-[5-[1-(triethylsilyl)oxy-2-[[1-(4-methoxyphenyl)-2-(4-
25 fluorophenyl)ethyl]amino]ethyl}-2-(phenyimethoxy)phenyi}-
~ methanesulfonamide following the procedure outlined in step D of
Example 19, except for the following modifications: - 1) 20%
EtOAc/hexane eluted the product from silica gel as a mixture of two
_ diastereomers; and 2) rechromatography on silica gel using 16%
30 EtOAc/hexane eluted first the R.R diastereomer A followed by the R,S
' ‘diastereomer B.



25 Exanple 44

(R,(R-N[5-[2-[[1-(1, 3- Benzodi oxol - 5- yl ) -2-phenyl et hyl ] am no] - 1-
'hydroxyet hyl ] - 2--hydr oxyphenyl ] met hanesul f onam de, trifluoroackKM36a 30 salt
KMB6a -101- [err] A N-[5-[(R) - 1-(Hydroxy- -21qq-1 (1, 3- benzodi oxol -5-yl)-2--
phenyl et hyl ] am no] et hyl ] - 2- (phenyl net hoxy) phenyl ]- 5

nmet hanesul f onam de, cyclic urethane The t| tl e conmpound was pr epar ed by
condensation of [err]-( 1,3- benzodi oxol - Klll)benzeneet hanam ne (se

Exanpl e 3 for preparati on) Digstareomer A, (R),(R)-N-[5 [1~(m¢ﬂlyl3ﬂyl)°xy-2°[[1-(4-

(R -N-[5-[2-i odo- 1- [(Hduﬁixwl.éiyl);d l@ﬂﬁﬂ;&hﬁ%ﬂy])e@i {[jRRfieydthyg20Xxy) -

phenyl ] net hanesulfona eglf EQ reach_l on .gs des rﬁ ed.in steps 10
D- E of Exanple 19 iy H@F ﬁi‘gi’ﬁ?‘ﬁé}“‘&‘s&' 9'8%3 -"2%5 3? teq as

benzodi oxol - 5-yl) - 2- pﬂaqmbedhg/d@wﬂnﬁﬁkmpl;llp-&c@pi&nyhmimmfy)

- phenyl ] met hanesulf na 2-

I[O[ 1- {1] 3- benzodi ox0l -W@ﬁgﬁﬁiyfwaﬁmﬁhﬁé W%ﬁ@ {'8%

met hoxy) phenyl | met han &emevedihyhydeogenation inddeQH aﬂfpmma

‘title conpound foll OWf&%x{eflﬁupiﬁmﬁlﬁﬁn E?ﬁfr'sﬁﬂér' Rfﬁﬂ?ﬁ&hﬁéﬁﬁéﬂﬂhﬂt 22,

except that the two di astereoneric ts were s ra re aratlve
HPLCpC[ err] HPLC col ufhf wastos M°§&EM°§¥%%W§£%§%%?$@E@&4

sol vent B=90% MeOH/ H[ éﬁe}ﬁ)dtoncaim (rhextredecproduct was porifi€d by Prefparative
R R -N-[5-]2- |
' gm) né] )] 1- hgldr E)xyEaE yl ]JHPZ-ﬁ % )ahéwﬁ-liﬁ_r@%gﬁn% Jlur.mg with 52%

solvent B (solvent A = 10% MeOH, 90% H70, 0.1% TFA: solvent B =
90% MeOH, 10% H20, 0.1% TFA) to obtain the title compound after
concentration and lyophilization.
1H NMR (270 MHz, CD30D): 5 2.84-2.93 (m, 1H), 2.9 (s, 3H), 3.05 (t,
15 1H),3.22 (1, 1H), 3.5 (dd, 1H), 3.78 (s, 3H), 4.42 (dd, 1H), 4.70 (dd, 1H),
6.84-7.04 (m, 8H). 7.29 (d, 2H), 7.31 (d, 1H).
13C NMR (68 MHz, CD30D): § 38.95, 39.3, 53.33, 55.49. 65.21 69 74
115.36, 115.73, 116.0, 116.27, 124.08, 125.1, 125.8, 126.21, 130.8,
131.84, 131.95, 132.4, 133.1, 151, 161.8.
20 - Mass (M+H) 475
[alpn?2 = -31° (c = 0.28, MeOH)
HPLC: 93% pure, retention time 19.4 minutes, protocol descnbed in
Example 1.

Example 49
(R),(S)-N-{S-[l-(Hydroxy-Z-[[l-(4-methoxyphenyl)-2-(4-ﬂuorophenyl)-
ethyl]annno]ethyl]-z-(hydroxy)phenyl]methanasulfonamnde,

trifluoroacetate salt
30

HO  N°% OMe



uI fonam de, trifluoroacetate salt The title conpound was prepared from
N-[5-[(R)- 1-(hydroxy-2- 25

1- (1, 3- benzodi oxol - 5-yl ) - 2-phenyl et hyl ] am nol et hyl ] - 2- KM36a _
henyl met hoxy) phenyl | met hanesul f onani de, cyci1@ret hane, diastereoner -A
|l owi ng the procedures described in steps B and C of Exanple 22, except

r final HPLC purification using 46% solvent B. KMB6a - 102- [err] H NVR
70 MHz, CD[err]OD): [err] 2.9 (s, 3H), 3.04 (n, 1H), 3.2-3.3 (m 2H),'
.52 (m 1H), 4.43 (m 1H), 4.77 (m 1H), 5.94 (s, 2H), 6.75 (s, 2H),

6.86-7.4 (m 9H). [err]C N e
506, a0, 1(53 5H235 [ err] C NVBidsitedvivt.B GékAbed mepﬂefekmpms (R),(S)-N-{5

125. 45, 126. 0, 128. 0, 128“38"’!8‘5‘ gy‘i%’ﬂ' %‘J[ﬁi(ésfhs&mi%“ iidg‘éb’%%eiﬂlﬂy%

Mass (MtH) 471 [err] =amibjethyl}-2<(pherylmethby))phEnyimkdinstulfonantide, wasl e H20

aaa N s 5 ygonyengd R e copppiitiling e brifdppe oschboltth fop fof

"HPLC: 94% pure, Shi nadfesw YMC S3.ODS (6.0 x 150 m); flow rate of 1.5
m /minute; detection atHANMRY2T0MHLICDIOD): U3 2.84-20931GR %D, 2.94, 3BD, 305, €S

= 0 0 0 0 0
HerrPAerr]): rot ont MR 2L 4 a8 A, R AT .2
_ 6.84-7.04 (m, 8H). 7.29 (d, 2H), 7.31 (d, 1H). -
10 13CNMR (68 MHz, CD30D): 9 39.27, 39.36, 53.1. 57 49. 65.0 69.2,
115.38, 115.74, 116.03, 116.28, 124.2, 124.91, 127 -, 130.80,
131.85, 131.95, 132.6, 133.28, 150, 161.
Mass (M+H) 475
[@lp?2 = +4.7° (c = 1.9, MeOH)
15 HPLC: 98% pure, renennon time 19.4 mmutes. protocol dcscnbed in
Exampie 1.

wzx—h—uzx.—-
N O O'O'_'

Example 50
20 (R),(R)-N-[5-[l-(Hydroxy-z-[[l-(4-hydroxyphenyl)-2-(4-ﬂuorophenyl)-
ethyllJamino]ethyl}-2-(hydroxy) phenyl]methanesulfonamlde,
tnﬂuoroacelate sait

25
A, o~(4-Phenyimethoxyphenyl)-4-fluorobenzeneethanamine
To a -20°C CH2Cl3 (100 mL) solution of N-[1-(4-methoxyphenyl)-
2-(4-fluorophenyl)ethyi}formamide (1.6 g, 5.86 mmol) (for preparation
see step A of Example 48) was added 11 mL of 1N BBr3 in hexane. After
30  warming to 0°C and stirring for one hour, an additional 5 mL of BBr3
solution was added. After 40 minutes, the reaction was complete by



Exarrpl e 45

(R,(S)-N[5-[2-[[1-(1, 3 Benzodi oon 5-yl)-2-phenyl et hyl ] am no] - 1- '
" hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul f onam de, trifl uoroacemmgaZS salt

[err] The 'title conpound was prepared from N-[130F(R)-1- (hydroxy-2- [[1-( 1

, 3-benzodi oxol - 5-yl') - 2- phenyl et hyl ] am no] et hyl ] - 2- :

(phenyl met hoxy) phenyl ] met hanesul f onani de. cyclic urethane, 30 diastereoner

B (see step A of Exanple 44 for preparation) follow ng the KM36a - 103-

procedures descri bed |m&%ﬂmsaﬂhemoﬁmwcmummsfemﬂwmsan'ed-lpLC

puri fi cation using 46%%o sﬁaﬂ&@?%&lﬂn%d&?ﬁc%m@gc 9R). The",
2.80 (m 14, 2.9°(s, 3.3 “sww&l Pt"*s gﬂ 4.46
(m 1H), 4.88 (m 1H), 9 pha od, NEH}OG'M‘W ?H“QH)
[err] C.NMR (68 Mz, CONa3SQ4idd copeentiatedo GielkD1.9 gt N[ 165 hitdrokPpifenyl}- 2340, -
1367, 15007, 150 15, AGSpARenyiEnSlitophaiiat s hRydw shiid; Toa b?&y?fmrﬁ%ﬂ
0.55, MeOH) Cal cul at edednsainingbenzyl bronzide (400 mg, 233 md)WN Found
g g; gl 14 11 57.92 1? SIgyd-Sxyphenylyé-(lzlulaﬁwphenyl)eu{‘}uférn%mde (450 :3g9177 mmdt) 67
' _ ' : under N2 was added 60% NaH (200 mg, 5 mmol). After one hour t=e
reaction was quenched with Hzo, extracted with EtOAc (3 x). The
10  organic phases were washed with H20 (3 x), brine, dried ov)e_r Na2804 and
concentrated to yield 1 g of crude product. Flash chromatography on
silica gel using 1:1 EtOAc/hexane eluted 300 mg of N-[1-(4-
phenylmethoxyphenyl)-2-(4-fluorophenyl)ethyl)formamide. A 1:1
ETOH/H20 solution (10 mL) containing N-{1-(4-phenylmethoxyphenyl)-
15  2-(4-fluorophenyl)ethyl}formamide (300 mg, 0.86 mmol) and NaOH
(200 mg, 5 mmol) was refluxed for 40 hours, diluted with H20 and
extracted 3 x with EtOAc. The organic phases were washed with H,0
(3 x), brine, dried over Na3SO4 and concentrated to yield 290 mg of a-(4-

20 phenylmcthqxyphenyl)—&ﬂuombenzeneethanamine.

B. - (R),(R)-N-[5-[1-(Hydroxy-2-{[1-(4-hydroxyphenyl)-2-(4-
fluorophenyl)ethyllaminolethyi]-2-(hydroxy)phenyi}-
methanesulfonamide
Following the procedure described in step A of Example 48, a-(4-

25 phenyhnethoxyphmyl)&ﬂuoro_benzeneethanamihe was converted to (R)-

N-[5-[1-(triethylsilyl)oxy-2-[{ 1-(4-phenyimethoxyphenyl)-2-(4-

ﬂuorophenyl)cthyl]amiho_]ethyl]-Z-(phen_vlmet_hoxy)phenyl]-

methanesulfonamide. After chromatographic separation of the R,.R and

~ R,S diastereomers, the R,R diastereomer was converted as described to the

30 title compound except that 38% sovent B was employed for the final

HPLC purification. |

1H NMR (270 MHz, CD30D): & 2.87 (dd. 1H), 2.9 (s, 3H), 3.05 (t, 1H),

3.25 (t, 1H), 3.5 (dd, 1H), 4.33 (dd, 1H), 4.71 (dd, 1H), 6.77 (d, 2H), 6.84-

6.92 (m, 3H). 6.98-7.03 (m, 3H), 7.15 (d, 2H), 7.31 (d, 1H).



HPLC. 95% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flowrate of 1.5 .
m/mnute; detection at 220 nm gradient elution 0-100%B 20 over 35
mnutes (A = 10% MeOH, 90% Herr]O, 0.2% Herr]PQerr]); B = ¥séeOH 10%
H20, 0.2% H err]PdJerr]); retention tinme = 181H M nutes. Exanple 46 25
N-[5-[2-[[ bi s(4- Met hoxyphenyl ) met hyl ] am no] - 1- hydroxyet hyl ] - 2-

fl uor ophenyl ] et hanesul fonam de [err] A

1-[ 4- Fl uor o- 3[ (et hyl sul f onyl ) am no] phenyl ] et hanone KMB6a -104- The

Htle corrPouRd was p{ QT@MHRKG@MHQ@E%OD}”"S”6\’3932353994?536 69.74, t115711 3
uor oacet ophenone utilizin rocedures_ e sie arts ,
and 4 of Exanple 1, e &8@ ?’&-J]tlﬁ Thol a4l Wﬁg&%ﬂc& §ﬂ’s300§)1351$5part 1,
fumng nitric acid vvaa3b,95h137j:53 13838181, 259l65.ecagent; the reaction was 5

begun at -5[err]C and r 20 hours at 20[err]C 2) the product,
~after isolatiaon, ed on-silica gel using 10% Et QAc/ hexane
F

as the eluant; 3) 5n ‘tz é°|(%6ﬂﬂﬁ5 MeQhhyp | oyed PtJerr] as catal yst
with 40 psi H2 US| ng opf.ed product was
w&i u5| ns’ gmg@g/z(gh&gl

chr omat ogr aphed on silica g /hexane ‘as eI uant to yield 10
the title conpound. B.
2- Brono- 1-[ 4-f | uor o- 3- [(nﬁlagjssul fonyg)sgm no] phenyl ] - et hanone To a stirred

20[err] C solution (4 ) % 3% HOAC/%lﬁg cont ai ni ng 15
a

1-[4-fluoro-3-[(nethyl sul \ m noj P nyI]ethanone(lOg, 4.3 mmol ) was
added bronmine (2230n, 4. ¥ nmAd8). Aft&46stirring one hour, a second

equi val ent of brom ne wasgadg 3{5 and th ? greaction run for 3 5 hour s

wher eupon the reaction vvas Ju %ed cor’rg ete by TLC (1:1

| HPLC. 99% pure, retention time 16.0 minutes, protocol described in
Example 1. L
15

Example 51
(R),(S)-N-{5-[1-(Hydroxy-2-[[1-(4-hydroxyphenyl)-2-(4-fluorophenyl)-
etllyl]amino]ethyl]?z-(hydroxy)phenyl]methanaulfonamide.

20 trifluoroacetate salt

OH

Diastereomer B described in step B of Example 50, (R).(S)-N-[5-
25  [1-(triethylsilyl)oxy-2-{[1-(4-phenylmethoxyphenyl)-2-(4-fluorophenyl)-
ethyllamino]ethyl]-2-(phenylmethoxy)phenyljmethanesuifonamide, was
converted to the title compound using the procedure described in step B of
Example 50. '
. 1H NMR (270 MHz, CD30D): & 2.78 (¢, 1H), 2.89 (s, 3H), 2.99 (¢, 1H).
30 3.28 (t, 1H), 3.43 (dd. 1H), 4.39 (dd, 1H), 4.88 (m, 1H), 6.78 (d, 2H),
6.84-6.92 (m, 3H). 6.98-7.03 (m, 3H), 7.15 (d, 2H), 7.28 (d, 1H).



Et OAc/ hexane). After dilution with Et OAC,"t'he organi c | ayer was washed 20
with ag. NaHCOJ err] and then bri-ne before drying over Na[err]SOerr]. After

concentration, 0.58 g (44% of the title conpound was i sol at e&M3B6ar
recrystallzatlon fromECH C -112-

N[ 5-[ 2- [ [ bi s(4- Met hoxyphenyl ) et hyl | am no] - 1- hydr oxy- 25

et hyl ] -2-fl uorophenyl ] met hanesul f onam de The title conpound was prepared by
coupling of 2-bronp- 1-[4- fluoro-3-[(nethylsulfonyl)amn nol phenyl | et hanone -

}M][lh 4. 4- _dihnret hoxygerlkbmmwﬂ_ "MHz, (DODY: 28 303, 39656?1%664.'6& Mrms.ez,lﬁ) 20
ol | owi ng the procedure, de t.f.04, the

fol l owi ng nodificat i oﬁﬁ-ﬂhil%réﬁigﬁ-zgnﬁiﬁ%. iﬁé’rﬁég%t ﬁ%’ﬁaﬁéﬁﬁgd@r%n was

chromat ogr aphed on si 1BLA60K32.6851333 V3B F15%6Y.hexane to elute pure title

conpound. KMB6a - %@t(p@w] NI\/R(270 MHz, CDCl[err]): [err] 2.6 (m
1H), 2.8 1 76. (s, 4.6 (dd, 1H), 4.77 (s, 1H),
7.H2)3 (dd,(r8n|—|) H)7 0 -Zfro(c'f’&éiﬁ&)m [eﬁr]C NK/DR (68 |\/H§S K
CDC [err]): [err] 39 Mﬁtﬁﬂfoﬁﬁ;ﬁﬁn&mzﬁanéiarﬁ&m :115. 42, 115.71,

120.99, 123.76, 123.87, 124. 124 ?hé28 14, 135.58, 135.84, 139.74,
151: 42, 155.02, 158.63. Mass Qupd| culated for 0.52 nole H20: Calc.
Found 10 ' C 59. 58 C 495170 H 4%5%84 5.62 N 5.79 5.67 S .
6. 63 _ 6.43 H 434 415 -
10 N 448 442
S 513 5.25
F 15.82 15.71
HPLC: 97% pure, retention time 16.0 minutes, protocol described in
, Example 1.
15
Example 52

(R),(S)-N-{5-{1-(Hydroxy-2-{[1-(4-phenyimethoxyphenyl)-2-(4-
_ 'fluoropllenyl)ethyl]annno]ethyl]-2-(hydroxy)phenyl]methane-
20 sulfonamide, trifluoroacetate salt

Diastereomer B described in step B of Example 50, (R).(S)-N-(5-

25  [1-(triethylsilyl)oxy-2-{[1-(4-phenylmethoxyphenyl)-2-(4-fluorophenyl)-

ethyllaminojethyi]-2-(phenylmethoxy)phenyi]methanesulfonamide, was
converted to the title compound using the procedure described in step B of
Example 48 e‘xcept that: 1) the Parr hydrogenation was closely monitored
by HPLC to insure the reaction was terminated after hydrogenolysis of one



F 3.93 4.21 15 HPLC. >98% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x
150 mm); flowrate of 1.5 m/mnute; detection at 220 nm gradient elution
0- 100% B over 30 minutes (A = 10% MeOH, 90% H err] O, 0.2% H errkhwd6arr]); B
= 90% MeCH, 10% Herr]O 0.2% H err]PJerr]);-¥8t-ention tine = 21. 4

m nutes. 20 Exanpl e 47 _ '

N-[ 2- Hydr oxy-5-[ (R) - 1- hydr oxy- 2-[ [ 2- phenyl - 1- (3-t hi enyl )et hyl ] -

am no] et hyl ] phenyl ] met hanesul f onam de, trifluoroacetate salt tIerr A

[ err] - Thi enyl benzeneet benmihéthes: T 2268% spyent B, was employed for the final HPLC

3-t hi ophenecar boxal dehygleraagenconverted to the title conpound using the

d d i bed i - I [, h
Fol | owi ng modi 1 cat i onil NMRAED it bl 2 TER- kg 88 Gy 280D,
Et OtA\tC/ gexang g;s el uatnt 3.28)t, 1M, 3.43 (ﬂ_ﬂB@H),:.ml d, my,qmt(pgumh?cz(t)‘p(s, 3}1;;;5}? was .
omtted; ‘an in gte ' : rgaction, after dilution
“with H20, was ext ra;sszt e lﬁ’&?@#@@’r%‘?%‘% a'f'b asi fication, extraction
"3 x with EtOAc and i sol3& NMR ¢38 Mz, CD30D): Sd%3139.3% 531, 646092, 789%n. 5
B.  N-[2-Hydroxy-5-[ (IR} .;Jm@rogxnézihis.ahemd.o,ﬁaﬁ.%s. 125.15, 125.22, 128.41,

thi enyl ) ethyl ] am no] eth %%ﬁﬁggigggf’:{}gﬂ 12,5 132% 43hd60q

[err]-Thi enyl benzeneet f
foll owi ng the procedur Maso@MkHyes$lin steps ‘D - E of Exanple 19, except for

10 the foll ow ng | f i Cflak QNss golek -t t ographic purification of step
T SRR 2 S0, Lop |

* D used 20% Et OAc/ hexan el uant; 2 omat ogr aphi ¢ purification
: . ' HPLC: 95% pure, retention time 24.0 minutes, protocol described in

Example 1.

15 | Example §3 - _

~ (R),(R)-N-[5-[1-(Hydroxy-2-[[1-(4-methoxyphenyl)-2-(3
trifluoromethylphenyl)ethyllaminojethyl]-2-(hydroxy)phenyl}-
methanesulfonamide, trifluoroacetate salt :

20

A. a-(d'-Methoxyphenyl)—S-tril‘luorometh_ylbenzeneethanamine
Commercially available 3-trifluoromethylphenylacetic acid, after

conversion to the corresponding acid choride upon reflux in thionyl

25  chloride, was converted to 1-(4-methoxyphenyl)-2-(3-trifluoromethyl-

- phenyl)ethanone using the procedure described in step A of Example 9,
except that the crude ketone was chromatographed on silica gel using 4:1
hexane/EtOAc. 1-(4-Methoxyphenyl)-2-(3-trifluoromethylphenyl)-
ethanone was converted to a-(4-methoxyphenyl)-3-trifluoromethyl-

30  benzeneethanamine using the procedure described in step C of Example 1,
except for the following modifications: 1) the amination reaction required



of step E was omtted; and 3) the benzyl ether protecting group was renoved
follow ng the procedure described in step B of Exanple 8, (except for the
followi ng nodifications: the reaction was run at O[err]C and 15KkMm3gg fi nal
product was purified by prep HPLC using 44% selMégnt B as eluant). [err]H
NVR (270 MHz, CD{err]OD): [err] 2.76-2.9 (m H), 2.899 (s, 1.8H), 2.908 (s,
1.2H), 300308(m 1H), 3.19-3.34 (m 2H), 3.4-3.5 (m 1H), 4.67 (m 1H),
6.85 (m 1H, 7.03 (m 3H), 7.15-7.23 (m 4H), 7.30 (m 20 1H), 7.39 (m
1H), 7.54 (1, H). [err]em(wd mnaiszbydqom)sm@mm}amd@apommmm.S

53.38, 53.53, 57.16, 57 7 24. 3,
124. 4. 125.26, 125.4, 12 1"&"%"’7E %?%gﬁﬂﬁ%bﬁéhﬁ? ?ﬁéﬂ%@dﬁw‘{%g 59.
130.3, 133.6, 135.6, 138tQAc atl%qfthsn © somponndkafies foncentsRionpL C 100%
pure, Shinmadzu LC-6A. YI\/C S3 ODS(GOX 150 mw) flowrate of 1.5 -

! . . 0
(A = Too MeOrt 5056 Fo, Bo. 2o RpETEFEm by Llidmelbiiobbfhyg2.3: ' ©°
0.2% :—I[ ez g ] (P% eE rR % ) N- { gt [egt |( mﬂuornmthyli]ﬂleﬂyﬁethul]amnd}éthyl]-l(ﬂ&@aoxﬂ)@7- -
Frﬁgfoghenyl_) et hyl ] am no] et h =2 tl'}/ roxy§l§mg}r?ef M onam de,
trifluoroacetate salt [err] ing the procedure des ‘“s"'PB° xample48 “‘(4‘ :
[err]-(4-Methoxyphenyl ) plfenfyiﬂ!éth@%ﬂélﬁn)?w&ﬁthylbenzeneemmmne was -

10  converted to (R)-N-[5-[1-(triethylsilyl)oxy-2-[[1-(4-phenyime:hoxy-
phenyl)-2-(4-fluorophenyl)ethyl]amino}ethyi]-2-(phenylmethoxy pnenyl]-
methanesulfonamide. After chromatographic separation of the R,R and
R,S diastereomers entailing multiple developments of 20 x 20 analytical
silica gel plates with 1% MeOH/CH2Cl,, the R,R diastereomer was .'

15 converted to the title compound as described in step B of Example 48,

- except that 57% solvent B was employed for the finai HPLC purification.
1H NMR (270 MHz, CD30D): § 2.95 (m, 1H), 3.01 (s, 3H), 3.19 (¢, LH),
3.45 (m, 1H), 3.71 (dd, 1H), 3.87 (s, 3H), 4.55 (dd, 1H), 4.85 (dd, 1H), -
6.95-7.15 (m, 4H). 7.35-7.53 (m, 7H).

20 !13C NMR (68 MHz, CD30D): 5 39.32, 39.44, 53.39, 55.53, 64.89, 69.76,
115.44, 116.29, 124,1, 124.47, 125.13, 125.78, 125.89, 126.84, 126.89,
129.99, 130.83, 133.3, 133.99, 138.05. 151.38, 162. |
Mass (M+H) 525
[alp® = -30.2° (c =0.53, MeOH)

25  Calculated for 0.12 mol H20 and 1.25 mol TFA:

: Calc. Found
C 49.35 49.36
H 429 1393
N 419 . 4.06
30 S 479 4.93
F 19.16 19.20

HPLC: 99% pure, retention time 21.5 minutes, protocol described in
 Example 1. |



Commerci al ly avail abl e 4-fl uorophenyl acetic acid, after 10 conversion to
t he correspondi ng acid choride upon reflux in thlonyl chl ori de, was
converted to 1-(4-nethoxyphenyl)-2-(4-fluorophenyl)- ethanoneKM36x the
procedure described in step A of Exanple 9.1- 1{%

met hoxyphenyl ) - 2- (4-fl uor ophenyl ) et hanone was converted to [err]-(4-

met hoxyphenyl ) 4- f | uor obenzeneet hanam ne using the procedure described 15
in step C of Exanple 1, except for the followng nodification: the acidic
hydrol ysis reaction, after dilution with Herr]O was extracted 2.x with
Et[err]O prior to basification, extractionggampiigd Et CAc and isolation of

the title conpound af tion.
(R, (RN 51 ( byar SEpSHTETHeyeens séﬁﬁéﬁm"'?‘mmy"'z"-"'
AR R e hemeimsote 01 ety o
(R)-I\I-[5-[1-(triyet'ﬁyl STyl oxy%ﬁ’?ﬁﬁ#@ﬂoxy‘%ﬁ%l) 2-(4- 25
~fluorophenyl)ethyl]am no] ethyl]-2-(phenyget Ip,oxy) phenylcl,_.

met hanesul f onani de fol |l owi ng the procedur @ step D of Exanple

19, except for the follow ng nodificat}j PAC/ hexane el uted the
product fromsilica gel as a m-xture y BYners; and 2) _
rechr omat ogr aphy on silica gel using 36.0 K QA/ hexane eluted first the
- R R diastereomer A followed by the Ry dms? r eonerg KM36a -108 -
" Diastereoner A, (R, (R -N[5-[1-(triethyl®ilyT)oxy-2-[]1-(4-

nmet hoxyphenyl ) - 2- (4-f | uor ophenyl ) et hyl]am noj et hyl ] - 2-

P ey e e deisriogd in siep b of Exaimpic s3, (R EHNPEE. 1"
| [l-(medxylsxlyl)oxy—_z-{[l-(4-memoxy'phcnyl)-2—(3-tnﬂuoromethyl-
phenyl)cthyl]amino}ethyl]-2-(phehylmethoxy)phenyl]methane=
 sulfonamide, was converted to the title compound using the procedure
described in step B of Example 48, except that 60% solvent B was
employed for the final HPLC pnnficauon ,

15 1HNMR (270 MHz, CD30D): §2.89 (1, 1H), 3.00 (s, 3H), 3.13 (m, 1H),
3.49 (m, 1H), 3.65 (dd, 1H), 3.87 (s, 3H), 4.61 (dd, 1H), 4.97 (dd, 1H),
6.94-7.12 (m, 4H). 7.36-7.54 (m, 7H).
13C NMR (68 MHz, CD30D): 5 39.29, 39.85, 53.19, 55.55, 64.15, 69.22,
115.46, 116.32, 123.98, 124.51, 124.56, 124.97, 125.59, 125.74, 126.85.

20 126.89, 130.01, 130.73, 133.28, 134.0, 138.01, 151.33, 161.9.

Mass (M+H) 525
[@lp2=+0.5°(c= 0.55, MeOH)
Calculated for 0.3 mol H7O and 1.22 mol TFA:

Calc. Found

25  C 4926 49.26
H 434 4.05

N 4.19 407

S 479 5.00

F 1891 1387

30 HPLC: 99% pure, retention time 21.6 mmutes, protocol descnbed in
Example 1.




5 chromat ographic purification. The benzyl ether protecting group was
renmoved by hydrogenation in MeOH (100 nmL) containing 0.4 nmL TFA for one
hour at 20 psi using a Parr shaker. After HPLC verification t KM36ahe
reaction was conplete, the reaction was filteké through a 0.5 micron
filter and concentrated. The crude product was purified by preparative 10
HPLC chromat ography using a (Jerr] HPLC colum eluting with 52% sol vent B
(solvent A = 10% MeOH, 90% H20, 0.1% TFA: solvent B = 90% MeOH, 10%
Herr]O 0.1% TFA) to obtain the title compound after concentration and

| yophilization. [err]H NVR (270 MHz, CD[err]OD): [err] 2.84-2.93 (m 1H),
2.9 (s, 3H), 3.05 (t, 15 1H), 322(t 1:% 3% d, 1H), 3.78 (s, 3H),
4.42 (dd, 1H), 4.70 (dd, 1? 84-7.04 29d2H) 7.31 (d,
1H). 13C NWR (68 Mz, (R);!{&)r 1[m4ﬂydw-amqmnummyﬂinglg-zé(?5 i %o .
69. 74. 115.36, 1154 73 ,,3;@ n],,g& . 1 :
131 84, 131. 95, 132 4, h%ylﬁyﬂil%nl hggzl\g%m%ﬁg [err] = -31 (c
= 0.28, MeQH) HPLC QW nut es, protocol

descrl bed in Exanple 1. 25 Exarrpl e 49 i
(R, (S)- N-[5-[1- (Hydroxy- 2-[ [ 1- (4- et hox !
et hyl ] am no] et hyl ] - 2- (hydr oxy) phenyl ] rret X
salt 30 [err] KM36a - 109-

10 A. 4-Difluoromethoxybenzoic Acid :
Difluorochloromethane was bubbled through a 75°C i- PrOH

(100 mL) solution containing commercially available methyi 4-
hydroxybenzoate (7.5 g, 5.0 mmol) and ¢-BuOK (5.6g, 5 mmol). After
two hours, 4 additional g of 1-BuOK was added and the reaction continued

15  two hours. The reaction was diluted with H20 and extracted with EtOAc
(3 x). The organic phases were washed with H>O (3x), brine, dried over
NajSO4 and concentrated to yield 12 g of methyl 4-difluoromethoxy-
benzoate as an oil. The crude methyl 4-diflucromethoxybenzoate was
refluxed two hours in 2:1 MeOH/H20 containing KOH (3.4 g, 61 mmol)

20 followed by dilution with H2O. After washing the aqueous phase 2x with

| 1:1 EtzO/hexane and then acidification to pH 1 with 2.5 N H3S0s4, the title

compound was collected by filtration as a white solid (8.6 £).

B. a-~(4-Difluoromethoxyphenyl)-4-flucrobenzeneethanamine
25 To a stirred suspension of Zn pwder (3.3g, SOmmol) and

Pd(PPh3)4 (1.45g, 1.25 mmol) in DME (20mL) under N2, was added
10 mL of DME containing 4-ﬂuorobenzyl bromide (4.9 g, 26 mmol) and
4-dxﬂuoromethoxybenzoyl chloride (4.7 g, 25 mmol) (prepared by
refluxing 4-difluoromethoxybenzoic acid in SOClp). After stirring 40

"30 hours at 20°C, the reaction was diluted with EtOAc and HO, filtered
through celite, and then concentrated. The crude product was dissolved in



Di ast ereoner B descri

bed in step B of Exanple 48, (R),(S)-N[5-

[1-(triethylsilyl)oxy-2-[[1-(4-nmethoxyphenyl)-2-(4-fluorophenyl)ethyl]-

am no] et hyl ] - 2- (phenyl met hoxy) - phenyl ] net hanesul f onam de,

to the title conpound using the procedure dedd%ibed in step B of Exanple
48. [err]H NWR (270 MHz, CD[err]OD): [err] 2.84-2.93 (m 1H), 2.9 (s,

3.05 (t, 1H), 3.22 (t,

(dd, 1H), 6.84-7.04 (m_8H). 7.29 (d, 2H),

1H), 3.5 (dd, 1H), 378-(3 3H), 4.42 (dd, 1H),

(d, 1
Mz, CD{err]OD): [ er rEtO4s, washed. t!l 'uyleldngisom Naasb& a:')dghezl concenmedto

115. 38, 115. 74, 116. 03, fplé
131. 85, 131. 95, 132. 6,
MeCH) 15 HPLC:. 98%

ofGudeyrodu ﬂnsxhcal £l uling 1

@ﬁ?@sﬁggﬁl q‘%yglié( ﬁ\?&'@%ﬁwwé’eé‘r ge; crll bed

in Exanple 1. Exanpl eﬂlfdiolﬂﬂnyl)ethanone which was convened to the title compound using

R, (R -N[5-[1- d - 2. |
<(at %yl(] Zim nE)] e'E hyl( ljy r rox@d%éﬁwf&%ﬁgg%%mﬁ (145%&? Ppu@?’%c}ﬂ:é ate
catiqnsze h) theacidiodycnely w;emnon,@ﬁm@mm Ha@Qani ne

‘To a -20C CH err]d [%ﬂex&%@@dmx) ‘E:)g vbkifidadoh; SRFdoad BRAGRIMH ) -
| ta Spraps

salt [err] 25 A

2-(4- quorophenyI)ett%mcoﬁgg

step A of Exanple 48)

waXM36a convert ed

3H),

4.

9,

B ar bR i 250"

warning to OC and st |mﬂcmﬁmpmﬁ@ﬁommmmmydﬁxmhwyl)%r[err]

solution was addefy AhdibbéhQenbethidhdifiine by prégadbiive HPILUE SnrbHERFighy Wing o <VE62

Cig HPL.C column eluting with 50% solvent B (solvent A = 10% MeOH,
90% H20, 0.1% TFA; solvent B = 90% MeOH, 10% H20, 0.1% TFA).

| C. (R),(R)-N-[S-[l-(Hydroxy-z-[[l_-(4-dfﬂuoromethoxyphenyl)42-

15

20

30

(4-fluorophenyl)ethyljaminojethyi]-2-(hydroxy)phenyl}-

methanesulfonamide, trifluoroacetate salit

Following the procedure described in step B of Example 48, o.-(4-
diﬂuoromethoxyphenyl)—&ﬂuorobenzeneethaﬁanﬁne was converted to
(R)-N-[S-[1~(u'iethylsilyl)oxy-2-[[l-(4-phenylmcthoxyphenyl)-2-(4-

' fluorophenyl)ethyl]amino]ethyl]-z-(phenylmethoxy)phenyl]-

methanesulfonamide. After a chromatographic separation of the R,R and
R,S diastereomers entailing multiple developments of 0.25 mm silica gel
plates with CH2Cl3, the R,R diastereomer was converted to the title
compound as described in step B of Example 48, except that 60% solvent
B was employed for the final HPLC purification.

IH NMR (270 MHz, CD30D): § 2.88 (m, 1H), 2.92 (s, 3H), 3.11 (t, 1H),

3.24 (¢, 1H), 3.58 (dd, 1H), 4.52 (dd, 1H), 4.78 (dd, 1H). 6.85 (1, 1H),
6.86-7.07 (m, 6H). 7.27 (ABq, 4H), 7.33 (d, 1H). :

13C NMR (68 MHz, CD30D): & 40.58, 41.02, 55.18, 66.57, 71.39,
115.06, 117.51, 117.83, 118.03, 118.87, 121.92, 122.67, 125.73, 126.88,
127.49, 133.00, 133.17, 133.55, 133.66, 133.95, 134.01, 134.93, 153.07,
155.18.

Mass (M+H) 511

[@]p?2 = -33.4° (c = 0.47, MeOH)

70

10 [err]C NWR (68



HPLC anal ysis. The reaction was quenched upon transferal into a stirred 4C
aqueous NaHCO err] solution and extracted with CHerr]dJ[err] (3 x). The
organi ¢ phases were washed with pH 4 NaH err]PJerr], brine, d&madaover
Na[err]SOerr] and concentrated. to yield 1.4.q18t
N-[ 1- (4- hydr oxyphenyl)-2-(4- 5 fluorophenyl)ethyl]formam de as a yellow
solid. To a 50C DMF (10 nlL) containing benzyl brom de (400 ng, 2.3 mmol) _
and N-[1-(4- hydroxyphenyl)-2-(4-fluorophenyl)ethyl]formamde (450 ngy, 1.7
mrol ) under N err] wasCaiculattd §3%.4&wriol HOO and 1.37 moidTHA: After one hour the
-reaction was quenched wth }Egc_ extrasdagd With EtOAc (3 x). The 10 organic
phases were washed with H20 X), brine, dried over NaJerr] SO err] and
concentrated to yield 1 gQ)f eI de pf‘ZéQct. Fl ash chromat ography on silica
gel using 1:1 Et OAc/ hexanegiel4pgd 3003mg of N-[1-(4-
phenyl met hoxyphenyly) - 2-(4;{gl %? giphenyl )2t hyl]formam de. A 1:1 ETOH Herr]O
solution (10 nlL) cdntai ni { -(4-pﬁ'la1 yl met hoxyphenyl )- 15 B
2- (4-fl uorophenyl)et hyl ] f & ne&isle - (308.86y, 0.86 mmol ) and NaOH (200 ny, 5
mrol ) was refluxed for 40 ghojggo dil %gﬁ with Herr]O and extracted 3 X
with Et OAc. The organi c_phases were washed with Herr]O (3 x), brine, dried
over Na[err]SQerr] a Gh % (pugn, extentionyrineg 20.2 onwgs, protpeol dpscribed in
phenyl met hoxyphenyl ) - 4Ekdnyslé @benzeneet hanam ne. 20 B.
(R, (R)-N—[5-[1-(I—§bdroxy-2-[[1-(4- hydr oxyphenyl ) - 2- (4- :
fl uor ophenyl ) et hyl T"am no] et hyl ] - 2- (hydr oxy) phenyl ] - net hanesul f onam de
Fol | ow ng the procedure described in step A of Exanple 48, [err]-(4- 25
phenyl met hoxyphenyl ) 4- f | uor obenzeneet hanami onverted to (R)-

Rhatgte S0

N[5-[1-(triethylsilyl)oxy-2-[[1-(4-phenyl ne enyl)-2-(4-

f1 uor ophenyl ) et hyl ] ani imém{#uz&mﬁw ritk-(frd qmewﬂ}oxwﬂenyl)d-(‘l-

- met hanesul f onam de. Af figérophenylithgldniNoletRAR2 QydfokyIphényfl-R R and R S
~diastereoners,  th R di stere}?mar ﬁ/ast %vert qsa escribed to the 30
title conpound except haRue g §é&l for the final HPLC
purification. _ " HO H -

The R,S diastereomer described in step C of Example 55, (R),(S)-
20  N-[5-[1-(triethylsilyl)oxy-2-[[1-(4-difluoromethoxyphenyl)-2-(4-
fluorophenyl)ethylJaminojethyl}-2-(phenyl-methoxy)phenyi}-
methanesulfonamide, was converted to the title compound using the
procedure described in step C of Example 55.
'H NMR (270 MHz, CD30D): 3 2.78 (t, 1H), 2.90 (s, 3H), 3.05 (dd, 1H),
25  3.26 (¢, 1H), 3.52 (dd, 1H), 4.55 (dd. 1H), 4.84 (m, 1H), 6.85 (t, 1H), 6.86-
7.11 (m, 6H). 7.28 (ABq, 4H), 7.29 (d, 1H).
13C NMR (68 MHz, CD30D): § 39.60, 53.64, 64.58, 69.54, 113.70,
116.15, 116.47, 116.61, 117.50, 120.56, 121.31, 124.23, 125.29, 126.07,
131.49, 132.16, 132.27, 132.56, 133.51, 151.63, 153.82.
30 Mass (M+H) 511 _ _
[a]p?2 = +1.25° (¢ = 0.95, MeOH)



[err]H NWMR (270 MHz, CDjerr]OD): [err] 2.87 (dd, 1H), 2.9 (s,  3H, 3.05 (t
1H), 3.25 (t, 1H), 3.5 (dd, 1H), 4.33 (dd, 1H), 4.71 (dd, 1H), 6.77 (d,

2H), 6.84- 6.92 (m 3H). 6.98-7.03 (m 3H), 7.15 (d, 2H), 7.3kmMska 1D -
KMB6a -111- 13C NVR (68 MHz, CD[err]OD): [errj1939.0,

39. 32, 53. 29, 65. 36,69. 74, 115.71, 115.96, 116.3, 116.74, 124.04, 124.93,
125.1, 125.8, 130.8, 131.85; 131.95, 132.6, 133.33, 151, 159.65. Mass (M+H)

461 5 [err] = -28.6 (¢ = 0.95, MOH) Calculated for 0.25 nmol Herr]O and
1.4 mol TFA: Calc. Calkealansi for .59 Griol H20 ané9l.28midl TFA34 4.35 10
N 4.-48 - 4.46 S 5.13 4o 82 15. 90 HPLC: 99% pur e,

retention tine 16.0 m nutes, rotoco# scribed in Exanple 1. 15 Exanple 51
(R, (S)-N-[5-]1-(Hydroxy-8€- '{32(4 hy4h&8yphenyl ) - 2- (4-f | uor ophenyl ) -

et hyl | am no] et hyl ] - 2- (hydgoxyyghenyl |3rf hanesul f onam de, 20
trifluoroacetate salt [er&] Pzgstereoarr&r B descri-bed in step B of Exanple
50, (R),(S)-N-[5- - 91 | |
[1-(triethylsilyl)oxy-2-[§1-4.81phenyl5i® 3 hoxyphenyl)-2-(4-fl uorophenyl) -

et hyl I am nol et hyl ] - 2-( ph.elgyim hoxy)@f.pyl | met hanesul f onam de. was

HPLC: 98% pure, retention time 20.3 minutes, protocol described in
. Example 1.
10 :

Example 57
(R),(R)-N-[5-[1-(Hydroxy-2-{[1-(4-difluoromethoxyphenyi)-2-
(phenyl)ethyl]ammo]ethyl]-z-(hydroxy)phenyl]methanesulfonamlde,

15 trifluoroacetate salt '

The title compound was prepared from 4-difluoromethoxybenzoic
acid, preparation described in step A of Example 55, following the

20  procedures described in steps B and C of Exampie 55, except for the )
following modifications: 1) the Pd coupling employed benzyi bromide;
2) the preparative TLC sepération of the R.R and R,S diastereomers of
(R)-N-[5-[1-(triethylsilyl)oxy-2- [['l-(4-phcnylmethoxyphcnyl)-2-
(phenyl)ethyl]lamino]ethyl]-2-(phenyimethoxy)phenyl}-

25 methanesuifonamide required muitipie developments in 1:4
EtOAc/hexane; and 3) final HPLC purification of the titie compound
derived from the R,R diastereomer utilized 54% solvent B.
1H NMR (270 MHz, CD30D): 5 2.89 (m, 1H), 2.90 (s, 3H), 3.15 (t IH)
3.27 (1, 1H), 3.56 (dd, 1H), 4.53 (dd, 1H), 4.75 (dd, 1H), 6.84 (d, 1H), 6.87

30 (1, 1H), 7.01-7.05 (m, 3H). 7.12-7.18 (m, 5H), 7.3 (d, 1H), 7.39 d, 2H).



converted to the title conpound using the procedure described in step B of
Exanple 50. [err]H NWR (270 MHz, CD[err]OD): [err] 2.78 (t, 1H). 2.89 (s,
3H), 2.99 (t, 1H). 30 3.28 (t, 1H), 3.43 (dd, 1H), 4.39 (dd, XHM36al. 38 (m
1H), 6.78 (d, 2H), 6.84-6.92 (m 3H). 6.98-7-80{m 3H), 7.15 (d, 2H), 7.28
(d, 1H). KMB6a - 112- [err]C NWR (68 MHz, CDOerr]QOD): [err] 39.3, 39.4,
53.03, 64. 65, 69.2, 115.72, 116.0, 116.33, 116.76, 123.96, 124.61, 124.95,
©125.76, 130.73, 131.86, 131.96, 132.68, 133.31, 151, 159.61. Mass (M+H) 461
5 J[err] = -2. 9[err]1QCM(68MMJG)D§QD):LEMEIiMG §3.325, 6487,169(7, a15144,. 4

s Pl s 5041628 (1788010008, B443) 1358113 57, 129,36 13‘39&131%18 "

retention time 16.0 mlahﬂ65131|ﬁ80ﬂ33,62, 3627, L5kdSBn Exanple 1. 15 Exanple 52
(R, (S)-N[5[1- (Hydro fophenyl net hoxyphenyl ) - 2- (4-
f1 uorophenyl) et hyl

trifluoroacetate s I t [? t h‘éb% g%%@oﬁﬁ@lgﬂggﬂ ]bggt ihﬁng'E eLZ)QB 3;“ ];Eggﬁgj ge,

50, (R),(S)-N[5- CalculatedforlSGmolTFA
| | Calc. Found
C 48.59 48.64
H 414 - 4.37
10 N 4.18 424
S 478 5.09
~ F 18.93 19.07 _
HPLC: 100% pure, retention time 19.9 minutes, protocol described in
Example 1.
15 '
Example 58

(R),(S)-N-[5—[1-(Hydroxy-2-[[l-(4-d|ﬂuoromethoxyphenyl)-2-
(phenyl)ethyl]anuno]ethyl]-2-(hydroxy)phenyl]methanesulfonamlde,
20 trifluoroacetate salt

OCHF3

The R.S diastereomer described in Example 57, (R).(S)-N-[5-[1-

(uiethylsilyl)oxy-z-[[1—(4-diﬂuoromethoxyphenyl)—2—(phenyl)éthyl]- |
25 amino]elhyl]-2-(phenylmethoxy)phenyl]methanesulfonarnide, was
converted to the title conipound using the procedure described in Example
57. '

IH NMR (270 MHz, CD30D): 82.77(t, IH), 2.89 (s, 3H), 3.05 (dd. 1H),

3.26 (t, 1H), 3.50 (dd, 1H); 4.57 (dd, 1H), 4.89 (m, 1H), 6.84 (d, 1H), 6.86
30 (1, 1H), 6.99-7.03 (m, 3H). 7.12-7.21 (m, SH), 7.27 (d, 1H), 7.39 (d, 2H).



25 '
[1-(triethylsilyl)oxy-2-[[1-(4-phenyl methoxyphenyl)-2-(4-fluorophenyl)-

et hyl ] am nol et hyl ] - 2- (phenyl met hoxy) phenyl | met hanesul f onam de KM36a
converted to the title compound using the proed2Hure described in step B of
Exanpl e 48 except that: 1) the Parr hydrogenation was closely nonitored by
HPLC to |nsure the reaction was ternminated after hydrogenol ysis of one -
113- KMB6a benzyl ether; and 2) 68% sovent B was enpl oyed
for the final HPLC purlACINMRi(68 MHzGD{ODIFS 3928, 4022, SEBRe64.33069:253 2. 78

(t, 1H, 2.89 (s, 3H), 4 (dd,
1H), 4.88 (m 1H), 5_093@@,igzﬁﬁsﬂ‘g&gﬁgﬁ%ﬁryéﬂg{zséegé 7%22%:#' Hd%ﬁp -
7.24-7.4 (m 8H) [errlpd;lﬁl\/tsl(ﬁslmz,nﬁ[ﬁr,d?w},:l%err] 39. 3,

39. 35,53. 1, 64. 8, 69. 2, m% % , 116.03, 116.29, 116.46, 124.0, 124.89,
125. 15, 125 22, 12 4 129 , 71, 131.83,. 131.95, 132.5,
133.25, 151, 160, S/a i“’é {c= Eg[“é‘?&ﬁ)— ¥5.8 (c = 0.4, MeOH) HPLC:
95% pure, retention tI@cﬂMfdﬂmmﬁlemqmmgﬂ?Abed in Exanple 1. 15
Example 53 (R), (R -N-[5-[1-( r oxy- M& (4- met hoxyphenyl )-2-(3- -
trifluoromethyl phenyl)ethyl] 'noj et 2- (hydr oxy) phenyl ] -

net hanesul fonami de, trifl €@ri882et at e488Rt [err] 20 A
[err]-(4-Methoxyphenyl) - 34 rigfdsuor onejhgl benzeneet hanani ne Conmerci al |y
avai l abl e 3-trifl uqronethyl phe Iacetlc aC| d, after conversion to the
correspondi ng aci dOnhori d c?ﬁyrefl ué1n th| onyl 25 <chloride, was
converted to 1-(4-net hoxypﬂ‘uem}&) 2- (351191 f | uor onet hyl -

F 18.23 18.31
HPLC: 100% pure, retention time 20.0 minutes, protocol described in
Example 1.
15
Example 59
(R)-N-[S-[Z-[[bis-(4-Difluorom_ethoxyphenyl)methyl]amino]- 1-
hydroxyethyl]-2-hydroxyphenyl]methanesuifonamide, trifluoroacetate
20 sait '
OCHF,
HOo H
N
9.0
.S,
HO  N" e OCHF,

Followirig the procedure described in step A of Example 55,

25 commercially available 4,4'-bishydroxybenzophenone was alkylated with
difluorochloromethane to generate 4.4'-bisdiflucromethoxybenzophenone
which was converted to 4,4'-bisdiﬂuoromethoxybenzhydryl amine using
the procedure described in step_'C of Example 1, except for the following
modifications: 1) the amination reaction product was chromatographed on

30 silica gel using 2:1 hexane/EtOAc:; and 2) the acidic hydrolysis reaction,



phenyl ) et hanone using the procedure described in step A of Exanple 9,
except that the crude ketone was chronmat ographed on silica gel using 4:1
hexane/ Et OAc. 1- (4- Met hoxyphenyl)-2-(3-trifluoronethyl phenyl) -gggggnone was
converted to a-(4-net hoxyphenyl)-3-trifluoroggbsyl- 30 benzeneethanam ne
using the procedure described in step C of Exanple 1, except for the
follow ng nodifications: 1) the am nation reaction required KMB6a - 114-
43 hours; and 2) the acidic hydrolysis reaction, after dilution with H20,

was extracted 2 x wthf&anﬁﬁdr&iﬂmqo mmmimsmtmwmaﬁowth
Et OAc and isol ation of the,ti und .after. co ﬁrgr‘gh i'-'i. Ec

(R), (R) N[ 5-[ 1- ( Hydr o)§rE3etiqn;3 wﬁ%’tﬁ fiosplation of 4 bisdiflucroimethoxybenz-
trifluormethyl-phenyl )hdnyllajnine afer ebigeniration s amjrne-was converted to the title
phenyl ] met hanesul f O”arE ouﬂﬁi r&iz?gﬂﬁ@aﬁﬁtﬁguéade&rm&pw@ dffExahiphegglur

described in step B of

phenyl net hoxyphenyl ) - 31 B2e208n3H): 306, (my 2H), 4.9 §my B, e d
to (R-N-[5-[1-(triet hybﬂé m)ms(& ii-li 6/88L(h ARy, 7.03 (dd, m) 7314,
phenyl)-2-(4-fl uor oph - 2-( phenyl met hoxy phenyl] -

met hanesul f onam de. Af ation of the RR and R S

di astereoners entail i n’éGMMR(ﬂSeMHGA@DQQMnﬁéQ@ S43%, Mkﬁﬁ-lﬁytlkéaﬂs,m lica
gel plates with 1% MeQy4q, ‘iﬁéggl[l@)rh] 11')‘53@1(17,8'}3 i“’@ﬁ’i g&ﬂ?@eizﬁiﬁ 1%588

converted to the title ¢

rent that C5v0k s cH0ve 0B Es A Ia e 1551368 K ST B0, | |1 cat o,
[err]H NVMR (270 ‘Mz, QUasy (M) s4berr] 2.95 (m 1H), 3.01 (s, 3H), 3.19 (t,

1H), 3. 45 1 . 4.55 (dd, 1H), 4.85 (dd,
15)0, 2 oo Ms (H)m 4%1)[3"‘]‘?%315% @'(91%7%5’0";0 [err](CvaR (H)68 MHz, (

- CD[err]QD): -[err] 39. 3Calealated for33. B tnol FhOndhd B2 ndd TFA: 76, 115. 44, 116. 29,
124 1, 124.47, 125.13, 125. 7%316125 89Fou’¥.&6 84, 126. 89,

15 C 44.85 4482
H 458 4.50
N 412 407
S 471 4.48

F 17.04 16.89
20 HPLC: 99% pure, retention time 20.4 minutes, protocol described in
Example 1.

) Example 60
25  (R),(R)-N-[3-[2-{[1-(1,3-Benzodioxol-5-yl)-2-phenylethyl]Jamino]-
| 1-hydroxyethyi]phenyi]methanesuifonamide, trifluoroacetate salt

Ho H
% Ead
Me” z
N ; ? .
H

°L°

30 A, (R),(R)-N-[-Z-[1-(l,3-benzodioxol-SéyI)-Z-phenyletl_lyllamino]
benzeneethanol, hydrochloride salt



129.99, 130.83, 133.3, 133.99, 138.05, 151.38, 162. Mass (MtH) 525 [err] =
-30.2 (¢ = 0.53, MeOH) 25 Calculated for 0.12 nol Herr]O and 1.25 nol

TFA: Calc. Found C 49. 35 49.36 H 4.29 ~ 3.93 N a
- 4.06 30 S 4.79 4.93 F 19.16 -139.20 HPLC. 99% pure,
retention tinme 21.5 mnutes, protocol described in Exanple 1. KMB6a -

Exanpl e 54 (R), (S)-N-[5-[1- (Hydroxy-2-[[1-(4-met hoxyphenyl)-2(3-
trifluoronethyl phenyl)ethyl]am no]ethyl]-2-(hydroxy)phenyl]- 5

met hanesul f onam de, tri f| UcFgliowthgthe genéral frocedhrddeaoriissdein Ve, BValesals, Voey i n
step B of Exanple 53,

[1-(triethylsilyl )oxy-gfl?@ %IL?BLHLPBW%‘HW’)"’%”@WW (1%:0880,Q mmol)
phenyl ) et hyl ] am no] et hand](R)phephigiycinod {Hick g, §0:@ mpudihwetenvadensed tiporestirting  was

converted to the titl gaQEPRUOF 18/Ab&S at FPCRINAECAR " Thé'RabtdnTEr conceh@Rkida Of
Exanpl e 48, except that 60% solvent B was enpl oyed for the final HPLC

~purification. 15 PerrWW@YMﬁ@BP’@FH%““PWS@?? 4gofdry oo
(s, 3H, 3.13 (m 1H), uﬁn&%&ﬁmﬂéﬂnTﬂF@Oﬁﬂ#wﬁWe&v&?w&mMmMM(dd

1) 4 AT (00,10 6 et ) s Sie 8o B A g b ) C PR (69
benzyhnagnesmm ‘chloride/THF to a -45°C suspension of anhydrous
CeCl13 (60.0 g, 243 mmol) in THF (300 mL) which had previously been
10 stirred for 18 hours at 20°C. After warming to 20°C, the reaction was

quenched with 800 mL of water and extracted with CH2Cly. The free base
of the title compound, isolated initially as a 11:1 diastereomeric mixture
after drying over NaS04 and concentration, was purified by precipitation
at 0°C from Et20 (500 mL) upon addition of methanolic HCl made by

15 cautious addition of AcCl (12.5 g, 160 mmol, to ~40 mL of methanol at

'~ 0°C. Recrystalization from ~400 mL of MeOH and 1.5 L of ether
followed by filtration at 0°C yielded 23.3 g of the title compound.

B.  (R) a-(1,3-benzodioxol-5-yl)benzeneethanamine
20 Following the general procedure described in M.K. Mokhallalati et
al., Synth. Comm., 23, 2055 (1993), (R),(R)-N-{-2-[1-(1,3-benzodioxol-5-
yl)-2-phenyiethyljJamino]benzeneethanol, freshly generated from 21.1g
(R),(R)-N-{-2-[1-(1,3-benzodioxol-5-yl)-2-phenylethylJamino}-
benzeneethanol, hydrochloride salt after 3 CH2Cl, extracts from ag.
25 NaHCOj, drying over NizSO,; and concentration, in 400 mL of CH»Cly
was added over ~35 minutes to 800 mL of MeOH containing Pb(OAc)4
(30.6 g, 69.1 mmol) at 0°C under argon. Upon comﬁleﬁon of the addition,
the reaction, after dilution with 200 mL of CH2Cl; and 10% aq. Na2CO3
(600 mL), was extracted 3 x with CH2Cl,. The oil obtained, after drying
30 the CHClj extracts over NazSO4 and concentrating, was stirred at 60°C
for six hours in a solution of 150 mL of water and 50 mL of MeOH
containing 12 mL of conc. aq. HCl. After cooling and basification to pH
12 with 1 M aq. NaOH, the mixture was extracted 3 times with CH2Clp
(~200 mL). The combined oiganic extracts were dried over Na3SO4 and



115.46, 116.32, 123.98, 124.51, 124.56, 124.97, 125.59, 125.74, 126.85, 20
126. 89, 130.01, 130.73, 133.28, 134.0, 138.01, 151.33, 161.9. Mass (M+H)

525 [err] = +0.5[err] (c = 0.55, MeOH) Calculated for 0.3 nol KN36a ] O and
1.22 nol TFA: Calc. Found 25 C 49.2R4- 49.26 H 4.34

4.05 N 4.19 4.07 S 4.79 5.00 F 18.91 18.87 30 HPLC. 99%
pure, retentiontinme 21.6 mnutes prot ocol described in Exanple 1.

KMB6a Exanpl e 55

(R, (R -N[5-]1- (Hydrmngnqqm@dmamxdwbniom«wﬂmwaﬂunmnm

- fluorophenyl) et hyl ] arrsm)],ﬁm&a, nmbkm Wﬂﬂéuﬁe?ﬁﬁlﬂ@
trifluoroacetate sal t“\&e&érlﬁlo Hﬁ‘ﬁlﬁgﬁ‘gb&' omét enzoi.c @0

Di f | uor ochl or orret hane fate W

sol ution cont ai ni ng cbak€Qs, ahdyxmdwiﬂi@ﬂzﬁlﬂw&dddh;ﬂlemyimMaﬁeﬂ?. 5

g, 5.0 mol) and t5Bu hours, 4 additional g of

t - BukK was added and W?%‘gegyagﬁag%%l n@é%tn t wo hours The reaction was

diluted with Herr]O and extracted with EtOAc (3 x). The organic phases

were washed with H0 @3x). R ,(mem [erz -&’(ﬁbeh%ﬁﬂi&ﬁqlmrdhdﬁﬁm vil-

e o L sRaR bk pHiriaer e e ° !
- The title compoun_d was prepated by coupling (R) a—(l 3-

10  benzodioxol-5-yl)benzeneethanamine with (R)-N—[B-[Z-iodd-l-
[(tricthylsilyl)oxy]ethyl]'phenyl]methanesulfonamidc (preparation
described in step A of Example 28) following the procedures described in
steps D and E of Example 19. After removal of the triethylsilyl group as

_ described in step E of Example 19, the crude product was purified by

15  preparative HPLC chromatography using a Cjg HPLC column eluting
with 60% solvent B (solvent A = 10% MeQH, 90% H70, 0.1% TFA;
solvent B = 90% MeOH, 10% H»0, 0.1% TFA) to obtain the title
compound after concentration and lyophilization.
1H NMR (270 MHz, CD30D): §2.90 (m, 1H), 2.93 (s, 3H), 3.07 (¢, 1H),

20 - 3.26 (¢, 1H), 3.52 (dd, 1H), 4.42 (dd, 1H), 4.85 (d, 1H), 5.96 (s, 2H), 6.76

' (s, 2H), 6.94 (s, 1H), 7.03-7.31 (m, 8H).
13C NMR (68 MHz, CD30D): § 39.25, 40.11, 53.50, 65.85, 70 20,
103.02, 109.05, 109.54, 118.71, 121.14, 122.90, 124.34, 128.06, 128.46,
. 129.56, 130.37, 130.83, 136.80, 139.97, 143.98, 149.98, 150.15.
25 Mass (M+H) 455
- [alp?2 = -34.3° (¢ = 0.61, MeOH)
Calculated for 0.5 mol H20 and 1.14 mol TFA:

Calc. Found
C 53.18 5311
30 H 478 472
N 472 = 459
S 540 5.50

F 10.95 1092



refluxed two hours in 2:1 MeOH/ Herr] O containing KOH (3.4 g, 61 mmol) 20
followed by dilution wth H20. After washing the aqueous phase 2x with 1:1
Et[err] O hexane and then acidification to pH 1 with 2.5 N H ergjM3gherr],
the title conmpound was collected by filtratian2gs a white solid (8.6 g). B.
[err]-(4-Difluoromethoxyphenyl)-4-fl uorobenzeneet hanam ne 25 To a
stirred suspension of Zn pwder (3.3g, 50mmol) and Pd(PPh3)4 (1.45g, 1.25.
mol) in DME (20m.) under N err], was added 10 niL of DME contai ni ng

" 4-fl uorobenzyl brom deHPEC99%% pée, netedtjonaime 19.Hmiihutes, pratotad desoribed il
chloride (4.7 g, 25 mmp jerepared by refluxing 4-difluoromethoxybenzoic
acid in SOC [err]). After stirring 40 30 hours at 20[err]C, the reaction
was diluted with EtOAc and H err]Q filtered through celite, and then
concentrated. The crude product was dissolved in KMB6a - 117- Et QAc,
washed with brine, (ﬁned over Na[err]Sqerr%’ET E@ hen concentrated to 10 g.
of crude product. romat ography on silica

CH err]d[err]/hexane &Mﬁd‘lﬁ-@zﬂl-(ﬂ-l@lﬁmmmethounﬁldwloyblﬂeﬂym)ome(lm
fl uor ophenyl ) et hanone using 5
t he prgcedﬁr)e descri be% W‘%ﬂg'?@aﬂ f‘@"mé‘z‘@%‘?“?gr the foll 0\?\& ng

nodi fications: 1) the Wil Wﬂsm reaction, after dilution with
Herr]O was extracted 2 x with Et[err]O prior to basification, extraction

3 x with EtOAc and isolation of the titlego ound er concentration; and
(4- hydroxyphenyl) 4-
HPLC@ ®r aphy using a

2) the title amne was purified from deal
10 fluorobenzeneet hanam ne by prepar

Clerr] HPLC columm eluting with 50% s tQ By nt A = 10% MeOH, 90%
Herr]O 0.1% TFA; solvent B = 90% Me Q,‘s‘fHZO 1% TFA) . C.

(R, (R - I\I—[5[1(Hg@lroxy2[[l(4 di fI uor tﬂnxypheﬁﬁﬂ")z

(4-fl uorophenyl)ethyl]am no] ethyl]-2-(hydroxy)phenyl]-

The title compound was prepared by coupling -(4-
difluoromethoxyphenyl)-4-fluorobenzeneethanamine, preparation
described in step B of Example 55, with (R)-N-{3-[2-iodo-1-

15  [(triethylsilyl)oxy]jethyl]phenyl)methanesulfonamide (preparation _
described in step A of Example 28) following the procedures described in

" steps D and E of Example 19 with the following modifications: 1)

chromatography on silica gel using 25% EtOAc/hexane followed by
preparative TLC enmiﬁng multiple developments of 0.25 mm silica plates

20 using 0.3% MeOH/CH1Cl; separated the R.R and R,S diastereomers of
the initial coupled product (R)-N-[3-{1-(triethylsilyl)oxy-2-[{1-(4-
phenylmethoxyphenyl)-2-(4-fluorophenyl)ethylJaminojethyl]-
phenyl]methanesuifonamide; and 2) the R.R diastereomer was converted
to the title compound as described in step F of Example 60. except that

25  56% solvent B was employed for the final HPLC purification.
1H NMR (270 MHz, CD30D): §2.93 (s, 3H), 2.97 (m, 1H), 3.10 (t, 1H),
3.23 (1, 1H), 3.58 (dd. 1H), 4.52 (dd. 1H), 4.84 (m, 1H), 6.80-6.92 (m,
2H), 6.84 (t, 1H), 7.00-7.16 (m, 4H), 7.25 (ABq, 4H), 7.28 (m, 1H).
13C NMR (68 MHz, CD30D): §39.15. 39.27, 53.69. 65.19, 70.20,

30 116.13, 116.42, 117.45, 118.71, 120.51, 121.19, 122.90. 130.85. 131.60,
131.72, 132.12, 132.24, 143.91. N



met hanesul fonam de, trifluoroacetate salt Foll ow ng the procedure descrl bed
in step B of Exanple 48, [err]-(4-

di f1 uor onet hoxyphenyl ) - 4- f | uor obenzeneet hanam ne was convert edKM36a
(R-N-[5-[1-(triethylsilyl)oxy-2-[[1-(4-phenyll@2éthoxyphenyl)-2-(4- 20

fl'uor ophenyl ) et hyl ] am no] et hyl ] - 2- ( phenyl net hoxy) phenyl ] -

met hanesul fonam de. After a chromat ographic separation of the R R and R S
di astereoners entaili n nmul tipl e devel opnments of 0.25 mmsilica gel plates
with CHerr]dJerr], ss{M}) 49%er comer was converted to the title
conpound as descri bed na]D%%emlEﬁqxfcﬁxammeom except that 60% sol vent 25

B was enpl oyed for the at | H NVR (270 MHz,
CDerr]OD): [err] 2.88% 'ﬁ!? L[ggg 53%’%5‘“%??%{:%‘ 3.24 (t. 1H),
gi—|)58 (dCZi,7 (1;?8 4.52 (c7id331H) Cale, 78 (dEounliH)(6g is/az(tCD[lH) ]83?6-[7.07](m

: err err
40. 58, 41. 02, 55. 18 66 57, 71é% 06, 117.51, 117.83, 118.03, 118.87,
'121.92, 122.67, 125.73, 1248 8@5 127 49 16133, 00, 133.17, 133.55, 133. 66,
133. 95, 134.01, 134.93, 159. Qif47 155. 1q4)vass (M+H) 511 [err] = -33.4[err]

(c = 0.47, MeOH) ulated for Q. H[err]O
S 1057 ol TPA Cal oHPLC: 99% pure. cetgipigicsime 30 8 jniRuES, ardipog)detoribe i 57

N 4.15 - 4.12 S Examipie 1. 4.86 F 20.00 19.98 HPLC. 97% pure,
“retention tinme 20.Jgm nutes, protocol described in _

_ Example 62
(R),(S)-N-[S-[Z-[[l-(4-Diﬂuoromethoxyphenyl)-z-(4-ﬂuorophenyl)-
ethyl]lamino]-1-hydroxyethyllphenyljmethanesulfonamide,

15 trifluoroacetate sait

The R,S diastereomer of (R)-N-{3-[1-(triethyisilyl)oxy-2-[[1-(4-
20 phenylmethoxyphenyl)-2-(4-fluorophenyi)ethyijJaminojethyl}-
phenyl}methanesuifonamide, preparation described in Example 61, was

converted to the title compound using the procedurc described in Example
61.

IH NMR (270 MHz, CD30D): 3 2.78 (m. 1H), 2.90 (s 3H). 3.13 (dd.
25 1H), 3.28 (t, LH), 3.5 (dd. 1H), 4.56 (dd, 1H), 5.0 (d, 1H), 6.83-7.16 (m,
7H), 6.84 (t, 1H), 7.26 (ABq, 4H).
13C NMR (68 MHz. CD30D): & 39.24, 39.6. 53. 59. 685. 0 69.76. 116.0,
116.2, 117.3, 118.57. 120.52. 121.1. 122.78. 130.83. 131.43, 131.47.
132.14, 132.25, 143.86.
30 Mass (M+H) 545 _
[alp2? = +7.0° (c = 0.57, MeOH)



Exarrpl e 1. 10 Exanple 56

(R, (S)-N-[5-[1-(Hydroxy-2- [ [ 1- (4-difl uor omet hoxyphenyl ) - 2- ( 4-

fl uorophenyl ) et hyl ] am no] et hyl ] - 2- (hydr oxy) pbenyl ]- 15 KM36a

met hanesul fonami de, trifluoroacetate salt [ernp7The R S di astereoner
described in step C of Exanple 55, (R),(S)- 20
N[5-[1-(triethylsilyl)oxy-2-[[1-(4-difluoromethoxyphenyl)-2-(4-

f 1 uor ophenyl ) et hyl ] am no] et hyl | - 2- ( phenyl - met hoxy) phenyl ] -

‘met hanesul f onami de, me@aleldméfqr&ﬁﬂmomaotandllel molIANd using the procedure
described in step C of Exanpige55. [ &duhlil NVR (270 MHz, CD{err]QD): [err]
2.78 (t, 1H), 2.90 (s, 3H 05 (dd, %Eg 25°3.26 (t, 1H), 3.52 (dd, 1H),
4.55 (dd,_ 1H), 4.84 (m 119 4 87585 (t 49 6.86- 7.11 (m 6H). 7.28 (ABqg,
4H), 7.29 (d, 1H). [err] CHIVR.3868 Miz4.260{ err] OD): 8 39. 60, 53. 64, 64. 58,
69. 54 113.70, 116.c 15, 1@.%73 116. 6%,30117.50, 120. 56, 121.31, 124. 23,
125.29, 126.07. 1315 49, 132. 64 132.2777132.56, 133.51, 151.63, 153.82. 30
Mass (MrH) 511 [err] =+1. BOPdh] (c $@595, MeOH) - 119- Calcul ated for
0.59 mol H20 and 1.28 nol l.:rﬁ/gg_,pal c. 1908 Found C 47.82 47.82 H 4.15
3.735 . N 4.20 HPLC: 3’842 pure, reten%l%n time ZOE mmutes.%?otgg)l descri : 47
Example 1.

10

Example 63
(R),(R)-N-[5-{2-[[1-(4-Difluoromethoxyphenyl)-2-(4-fluorophenyl)-
ethyl]amino}-1-hydroxyethyi]-2-fluorophenyljmethanesuifonamide,

15 trifluoroacetate sait

The title compound was prepared by coupling a-(4~
20 difluoromethoxyphenyl)-4-fluorobenzeneethanamine, preparation
described in step B of Example 55, with (R)-N-[3-{2-iodo-1-
[(n'iethylsilyl)oxy]ethyl]-z-ﬂuorophenyl]methaneéulfonamide (prepared
from 2-bromo-1-{4-fluoro-3-[(methylsulfonyl)amino]phenyi)ethanone.
preparation described in step B of Example 46, utilizing the procedure
25  described in step A of Example 28 for (R)-N-[3-[2-iodo-1-
_ [(u'iéthylsilyl)oxy]ethyl]phenyl]methanesulfonamide) following the
_procedures described in steps D and E of Example 19, with the following
modifications: 1) chromatography on silica gel using 20% EtOAc/hexane
followed by preparative TLC entailing multiple developments of 0.25 mm
30 silica plates using CH2Cls separated the R,R and R,S diastereomers of the
initial coupled product (R)-N-[5-[1-(triethylsilyl)oxy-2-{[1-(4-



HPLC. 98% pure, retention time 20.3 mnutes, protocol described in Exanple

1. 10 Exanple 57

(R, (R -N-[5-[1-(Hydroxy-2-[[1-(4-difluoronethoxyphenyl)-2- KM36a
(phenyl ) et hyl ] ani no] et hyl ] - 2- (hydr oxy) phenyl ]-nii@8kranesul f onami de, 15
trifluoroacetate salt [err] The title conmpound was prepared from

4-di f | uor onet hoxybenzoi c acid, preparation described in step A of Exanple
55, followi ng the 20 procedures desw P‘ﬁaugn steps B and C of Eéanpl e 55,

except for the fol | ow Pl§n¥isesthoxyRheny

roeheylethybeminplehyildged benzy!

brom de; 2) the preparfiadrophehylfmetanésalfomimide: 2hitheR.R diastbrédnterdivast er eoner s

of (RN IS L1 (tri et Didedihl %;pqﬁ%ﬁéé ¢ortposd e ﬁgﬁﬁ et 425 T

(phenyl ) et hyl ] am no] et
required nultiple devetxsppishatsd8dnsolyent B wiscemple

thedfig} HPLGpurificaon.

purification of the tiilj NMR{ETONMHZA E€D;08): f2 .hﬂ)%awi(@su-ﬁrmrrgz 1H),
. m

tilized 54% sol vent B NMVR (27 , : 2.8
I RRENTSEARE POt T-Y (A1 Yk TR 2P (8% ST R LS 3
1H), 4.75 (dd, 1H), 6. 323(m, 6H))7.266AB4, 38), 1.51 (dlHH). 7. 01-7.05 (m 3H).

7.12-7.18 (m 5H),

I puicnigle dsgoblonilh souz PE3s e e uddE

(68 MHz, CDerr]QD):

117.18, 120.18, 124, 1311644, 147.021117.37 117.249, 130,561 321.28, 124328, 125.25325.28, '
(131,68, 133.22, 13f 271266613439, 13YP% 163k)13898, B354 mb.19, 19g [ er ] (c

0.98, MeOH)

15

20

30

Mass (M-H) 511

[@]p?2 = -28.1° (¢ = 0.72 MeOH)

HPLC: 99% pure, retention time 21.2 minutes, protocol described in
Example 1. '

_ Example 64
(R)y(S)-N-[5-[2-[[1-(4-Difluoromethoxyphenyl)-2-(4-fluorophenyl)-
ethyllamino}-1-hydroxyethyl]-2-fluorophenyl)methanesuifonamide,
trifluoroacetate salt ' :

The R.S diastereomer. (R).(S)-N-[5-{1-(triethylsilyl)oxy-2-([1-(4-
phenylmethoxyphenyl)-Z-(4-ﬂuorophenyl)ethyl]amino_]ethyl]-z-
fluorophenyl]methanesulfonamide, preparation described in Example 63,
was converted to the title compound using the procedure described in
Example 63. ' -

IH NMR (270 MHz, CD30D): §2.78 (t, 1H), § 2.97 (s, 3H), 3.11 (dd.
1H), 3.27 (t, 1H), 3.50 (dd, 1H), 4.55 (dd. 1H), 4.99 (dd, 1H), 6.85 (t. 1H),
6.88-7.21 (m, 6H), 7.28 (ABq, 4H), 7.46 (d. 1H).

e



Cal cul ated for 1.56 nol TFA: Calc. - Found C 48. 59 483.64 H 4.14
4.37 10 N 4.18 4.24 S 4.78 5.09 F 18.93 19. 07
HPLC. 100% pure, retention time 19.9 mnutes, protocol descrildier Exanpl e
1. 15 Exanple 58 (R), (S)-N-[5-[1-(Hydroxy-2[F1294-di fl| uor onet hoxyphenyl) - 2-
(phenyl ) et hyl ] am no] et hyl ] - 2- (hydr oxy) phenyl ] net hanesul f onam de, 20
trifluoroacetate salt [err] The R S di astereoner described in Exanple 57,
(R, (S)-N[5-[1- | |

(tri e; h%/lhs: i ylz) ?XK 2- I[lP@;NMRohﬁB Imm,lcmmg(tbp)@y@be.lay,l 0.5, gghemmtdsml E §5t

am no] et hyl ] - 2- (pheny (0)'¢ 0 _ s._.caonverted to
the title conpound USiﬂg' hé@)&gggggkg?@ﬁﬁéh Wgéxi%& l@%z“[ lazrsr% NVR
(270 MHz, CDerr]OD): 126r69] 121.50, 132,16]1131,282 13R50,513936) 158885 (dd, 1H), 3.26
(t, '1H), 3.50 (dd, 1H)y .(ﬁ_#) 1 1H), 4.89 (m 1H), 6.84 (d, 1H), 6.86 30
- (t, 1H), 6.99-7.03_(m 3 - 12-7.21 ( 5H), 7.27 (d, 1H), 7.39 (d, 2H).
KM36a - 121- [err] & NNRIDEE t?, (@P&rp@ﬁ) [err]

39. 28, 40. 22, 53. 34, 64. 3516Hatéd for0l6mdPH,0ahdA DS hélTRY; 123. 98, 124, 94, '

125.76, 127.90, 129.36, 130.LQ 131.16, 131.33, 713322, 136.21, 151.34,
154. alc, -~ Foun

C 4780 4780

H 400 401
10 N 421 412
S 4381 487
F 2211 - 2212
HPLC: 99% pure, retention time 21.2-minutes, protocol described in
Example 1. -
15
_ Example 65
N-[5-[2-[{1,2-Diphenyl-1-(trifluoromethyl)ethyljamino}-1-hydroxy-
20 ethyl]-2-hydroxyphenyllmethanesulfonamide, trifluoroacetate salt

| lh"l CF @ . _
- 90¢ )
. s/ '
Ho N°T
| W Me
A. o-(Phenyl)-a-(trifluoromethyl)benzeneethanamine
To a 0.4 M lithium hexamethyldisilazide in THF (10 mL) at 4°C
25  under N3, was added 2.2,2-trifluoroacetophenone (0.66 g, 3.9 mmol). The
solution was stirred two hours at 20°C, cooled t0 4°Cand 2 mL of 2 M
benzylmagnesium chloride/THF was added. After three hours, the
reaction was quenched with sat. aq. NH4Cl, diluted with H20 and
extracted with EtOAc (3 x). The organic layers were washed with H2O;
30 then with brine, dried over NapSO4 and concentrated. Chromatography on
- silica gel using 4:1 hexane/EtOAc yielded the title compound.



Mass (M+H) 493 5 [err] =-2.9 (c = 0.44, MeOH) Calculated for 0.22 nol

H20 and 1.45 nol TFA: Calc. Found C 48. 82 48.82 H 4.25 4. 26
10 N 4.23 4.17 S 4.84 5.19 F 18.23 18 KNI36#LC:. 100%
pure, retention tine 20.0 m nutes, protocol €é3@+¢ibed in Exarrple 1. 15~
Exanpl e 59 (R)-N-[5-[2-[[bis-(4-Difluoronethoxyphenyl)nethyl | am no] - 1-

hydr oxyet hyl ] - 2- hydr oxyphenyl ] net hanesul fonam de, trifluoroacetate 20 salt
[err] Follow ng the procedure described in step A of Exanple 55, 25
~comrercially avail abl e 4, 4" -bi.shydroxybenzophenone was al kyI at ed with

di fl uor ochl or omet hane g0 QWSﬂ-HI&-ﬂlpﬂthl-fdrﬂﬁf&Bﬁie Faahingpene. which
was converted to 4,4'-bisdifluoro enz -
“procedure described in st ed‘y@rﬂﬁ‘y@ﬂﬂ& JOXY, %‘bmF{E"“Fﬂﬂ éﬁvl ng
nodi fications: 1) the am naA inixturecsf2-bomopt-f4hphényaethoky-3+at ogr aphed on 30
w555 3119 "a RS O 43 LA MBD, TS T,
to basification, ext reR!'FP’é?PQS’ described ipstep £ of Fxampleol. apd Gn(phenyl
4, 4" - bi sdi f| uor onet hoxyifibfomethyl)benzeneethanamine (150 mg, 0.6 mmol) in 2 mL of
: ' CH3CN containing 200 mg of Nal was refluxed for six hours under N3.
Upon cooling the suspension was transferred to stirred a EtOH (10 mL)
10  suspension of NaBH4 (250 mg). After 48 hours. the reaction was

quenched with 1 N HCI, diluted with H20 and extracted with EtOAc (3 x)

after adjusting the pH to 10. The organic extracts were washed with brine.

dried over NaSOj4 and concentrated.. Chromatography on silica gel using

2:1 hexane/EtOAc eluted N-[5-[2-[[1,2-diphenyl-1-(trifluoromethyi)-

15 ethyl]ari\ino]-l-hydroxyethyl]-2-phenylmethoxy-phenyl]methane-

suifonamide (22 mg) which was converted to the title compound as

described in step B of Example 48, except that 88% solvent B was

employed for the final HPLC. purification.

TH NMR (270 MHz, CD30D): § 2.58 (dd, 0.5H), 2 7-29(m, 1 5H) 2.86

.20 (s, 1.5H), 2.87 (s, 1.5H), 3.08 (m, 1H), 3.18 (m, 1H), (4.62 (m, 1H), 4.85

(dd. 1H), 6.8-7.4 (m, 13H).

13C NMR (68 MHz. CD30D): & 39.41, 45.08, 51.08. 52.0, 73.77, 74.49,

116.21,116.33, 124.4, 124,68, 125.69, 125.74, 126.03, 127.93, 128.65,

_ 128.77, 129.05, 129 2, 129.31, 132.08. 135.39, 135.50. 135.76, 137.55,
25 151.0.
~ Mass (M+H) 495
HPLC: 100% pure. retention time 29.2 minutes. protocol descnbed in
Example 1.

30
: Example 66
a-[[[(R)-Z-Hydroxv-z-[at-hvdmxy-S-[(methylsulfonvl)ammo]-
phenyljethylJamino]methyl]-3,4-dimethoxy-N,N-dimethyl-

benzeneacetamide, trifluoroacetate salt, diastereomer A
35



hydryl am ne after concentration. This am ne was converted to the title
conpound follow ng the procedure described in step B of Exanple 48.. 5
[err]H NMR (270 Mz, CD[err]CD): 8 2.90 (s, 3H), 3.06 (m 2H), xfH3ga(m 1H),
5.69 (s, 1H), 685(d 1H), 6.87 (t, 1H, 6.833qt, 1H, 7.03 (dd, 1H), 7.31
(d, 1H), 7.39 (ABg, 4H), 7.44 (ABg, 4H). 13C NWR (68 M1z, CDOerr]OD): [err]
39. 59, 54. 37, 65.62,69.67. 114.05, .114.08, 116.51, 117.47, 117.5, 120.79,
-120.87, 124.29, 125.37, 126.08, 10 130. 66, 132.03, 133.34, 133.52,
133.63, 151.67, 153.46. Mass (M+rH) 545.
Cal cul ated for 3.1 nmol H20 and 0.7 nol.
44. 85 44.82 H 4.58 4.50 N
~17.04 16. 89 20 HPLC. 99% pure,
described in Exanple 1. Exanple 60 2
(R,(R-N[3-[2-[[1-(1, 3- Benzodi oonH -y,Q»SZ phenyl ethyl]am noj -

1- hydr oxyet hyl ] phenyl ] met hanesul f onam de,; t rMé| uoroacetate salt [err] 30
A (R, (R-N[-2-[1-(1, 3-benzodi oxol - g yl) - 2- phenyl et hyl ] ani no]
benzeneet hanol , hydrochl ori de salt KMB6a -123- Fol | owi ng the general
procedure descrl bed i nAM - Ja-(Aminionethyl)-3@Cdimethoxy-N N-dlmethyl

benzeneacetamide
5 The title compound was prepared by conversion of a-
(aminomethyl)-3,4-dimethoxybenzeneacetic acid, methyl ester,
preparation described in step B of Example 17, to at-(aminomethyl)-3.4-
dimethoxy-N, N-dlmethylbenzeneacetamlde followmg the procedures
described in steps A and B of Example 18.

($r 7] =CcoBiMe,(c = 0.73, I\/EO—I)
1Y I Found 15 C
4. 71 4.48 F

3 néi on ti . ®M8 nut es, protocol

N,

10 : :
B. a.-[[[(R)-z-Hydroxy-z-[4-hydroxy-'J-[(methylsulfonyl)amino]-
phenyijethyllaminojmethyl]-3, 4-dlmethoxy-N N-dimethyl-
benzeneacetamide, diastereomer A
Following the procedure outlined in step D of Example 19,. -

15 (aminomethyl)-3,4-dimethoxy-N,N-dimethylbenzeneacetamide was
converted to a—[[[(R)-Z-(triethylsilyl)oxy-z-[4-phenylmethoxy- 3-
t(metpylsulfonyl)anﬁno]phcnyl]cthyl_]amino1memyl]-3-,4-dimethoxy-N.N-
dimethylbenzeneacetamide. The coupled product, after chromatographic
purification on silica gel using EtOAc, was treated with an excess of

20 TFAA in CHCl; for one hour whereupon the reaction was quenched with
aq. NaHCOj3 and extracted 3 x with CHyClp. After drying over NaxSOy
and concentration, chromatography on silica gel using 2:1 hexane/EtOAc
separated diastereomers A and B of a-[([(R)-2-(triethylsilyl)oxy-2-[4-
phenyimethoxy-3-{(methylsulfonyl)amino]phenyi]ethyl](trifluoroacetyl)-

25 amino]mcthyl]-B,4-dimethoxy-N,N-dimethylbcnzeneacetarrﬁde.
Diastereomer A was stirred with TBAF in CH,Clo/THF containing 0.3%

- HOAc for 40 hours. After workup as described in step E of Example 19,
the crude product was stirred six hours in 3:2 MeOH/H20 containing
NayCO3, whereupon the reaction was diluted with H20 and extracted 3 x

30 with EtOAc. After drying over Na2SQO4 and concentration, the crude o-



56, 1340 (1991), comrercially avail able piperonal (12.0 g, 80.0 mmol) and
(R) phenyl gl ycinol (11.0 g, 80.0 mml) were condensed upon stirring in

CHCl [err] for 18 hours at 20[err]C under Ar. The reaction afterKM36a
concentration 5 = was repeatedly dissolved in-fld32uene and concentrated to
yield 21.4 g of dry imne. The imne in THF (50 nL) was added over 40
mnutes to a -45[err] C solution prepared by addition under Ar of 120 ni of
2M benzylnagne5|unrchlor|de/THF to a -45[err]C susFenS|on of anhydrous

Ced [err] (60.0 g, 243 [H¢R)-}-hydroxy2-{dsphenyimethanychri(methylsubfenplamipobeen 10
stirred for 18 hours atph%[;)*;ﬁmﬁﬁmﬁ&m 3md3§,c§,gx Rer] G the reaction

was quenched wi th 800 ter and extracted w,t d@err e r The
free base of the title %Bﬁﬁ'é zeneacsfamigde; was foyerier jo the title £oi
di astereoneric mxture ddsd:rdreddnynep@ af\Examipid 48, Ie}(é‘ﬁzdratM%nfblmBamw ation,

was purified by preg pri%:;@dﬂ. g[%_[hﬁ_&rpmgé r]O (500 nmL) upon

addi ti on of nethanolic caut’l Qus_addi ti oan _of AcCl
260 ol to ~40 . of OMEg; CPSOB): A2 (s 3. 30080 I G2 G0N

of MeOH and 1.5 L of ethgy (f 9k, BuEoebbH), /181, L8)) 3248 @ |y, B 814, SH)esis23. 3 ¢
of the title conpound.

[err]- (1, 3-benzodi oxol @q)ﬂég e £33 (@ HY 6%1-6.91 (m, 3H):- 5,97 %H&)’t-’h]é)

general procedure descr(rdﬂeli-l),ﬁaﬂ’l(&lmbkhallal atl et al., Synth. Comm, 23,
2055 (1993), (R), (R N-B3cANMR (68, MHR! eﬁ'?ﬁ?d 5% 37.46, 39,57, 46.64, 51,98, 55.34,
0 res

yl)-2-phenyl et hyl ] am no benzeneet han ?en erat e %

(R, (R -N-[-2-[1-(1 , 3-:Ah69i23x bl 2.3L.\I1$.54, e%y é@ﬁ%rlpérﬁ%b?u 125.4
benzeneet hanol , hydrochizylldqzsgbtmgm ¢50.83.Gsi . n 5k armlesext racts from ag.
25 NaHCO err], dryi n ver Iﬁ%ggén sq err] and concentration, in 400 nL of
CHerr]d [err] was add nutes to 800 nL of MeCH containing
Pb(QAc)4 (30.6 g, 69.1 ek -a&2®’[(or=r9@4,lMe@H)argon Upon conpl etion of the
addi tion, the reactyson, iabh 200 mL of CH[err]d [err] and
10% aq. Na[err]CQelrso] ?@%‘Bﬁ C)%“\/J\gﬂyracted 3 x with CHerr]CdJ[err].. The
oi | obtained, after drying 30 a‘ﬁhe CH[@W"FCI [err] extracts over '
Na[elrr]tsq er]r]lggdnfon](c:ent [@t4m was 4§tg3rr<|\a/qult 60£err]C f(ir2 rsﬂr_x Pours in
a solution o of wa cont ai ni ng of conc.
aq. HCl. After cooling and%aﬂfcatrg}? o pH 12 with 1. M aq. NaOH, the.
m xture was extracted 3 timds 64 h CH &dd] Cl [err] .

20 - S 491 5.05
F 13.10 13.13
HPLC: 98% pure, retention time 11.9 minutes, protocol described in
Example 1. '
25

| Example 67
_ a-[[[(R)-2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino)-
phenyi)ethyllamino}methyl)-3,4-dimethoxy-N,N-dimethyl-

30 benzeneacetamide, trifluoroacetate sait, diastereomer B



(~200 nL). The conbi ned organic extracts were dried over Na2SO4 and
KMB6a - 124- then concentrated to a thick oil. To the resulting oil, after
di ssolution in 500 nL of ether, was added 4 M nethanolic HCl (®®83¢a). The
resulting white precipitate was collected by fi3¥ration at 0OC, treated with
ag. NaHCO err], and extracted with CHerr]C[err] to yield the title
conpound, after 5 drying over Na[err]SO err] and concentration. C
(R, (R-N[3[2-[[1-(1, 3- Benzodi oxol - 5-yl ) - 2- phenyl et hyl | -
am no] - 1- hydr oxyet hyl | phenyl ] met hanesul f gganj,de CGONMe2i t | e conmpound was
prepared by coupling (R) [err]-(1,3- 10 emi}od -yl ) benzeneet hanam ne
with (R -NJ[3-[2-iodo-1-
[(triethylsilyl)oxy]ethyl]phenyl] nethé
in step A of Exanple 28) follow ng thg o&eaur es desgmé bed in steps D and
E of Exanple 19. After rempval of thgqtri $ | silyl group as described in
step E of Exanple 19, the crude product yas P@rified by 15 preparative
HPLC chr omat ography using a C g HPLC colum eluting with 60% sol vent B
(solvent A = 10% MeOH, 90% H20, 0.1% TFA; solvent B = 90% MeOH, 10% H20,
0.1% TFA) to obtain the t|tlma31mqmunﬂ oﬁﬁt-[éﬁ(kbaf(mwalylbuyadd- _ .
| yophilization. [err]H /Hz m H), 2.93
(s, 3H), 3.07 (t, 1H), pglg@‘é'%é‘g’x (T%ﬁ‘gfé'%%‘é‘ﬂﬁé“ﬁﬁ&gﬂ((dd 1H), 4.85
(d, 1H), 5.96 (s, 2F), (wiflnorqassty mnoemhyl(]ﬁ thoxyol N-digne
[err] C NVR (68 Mz, - Chlgiijchielciarkifé phepifari®h dedibdd in B esswsseonzene&m
103. 02, 109. 05, 1009. 54, 11 71, 12 122.90, 124. 34 ’fézs'lﬁg’

of Bxampig 66.

129.56, 130,37, 130. 83 theayc eempopa “9*?‘8"1%%'0%‘"”1 C’%"d%&ﬂ’
(M+H) 455 [err] = -34. 3HNMR)(27!) MHNez(EP;0D): §2.88 (s, 3H), 2.92 (s, 3H), 2.94 (m, 1H),

2.97 (s, 3H), 3.10 (¢, 1H), 3.22 (dd, 1H), 3.60 (m, 1H), 3.81 (s, 3H), 3.82
10 (3H), 4.33 (m, 1H), 4.86 (m, 1H), 6.81-6.91 (m, 3H). 6.97 (d lH) 7.11
(dd, 1H), 7.39 (d, 1H).
13C NMR (68 MHz, CD3_0D): 0 36.18, 37.46, 39.57, 46.46, 52.24, 55.58,
56.46, 56.48, 69.30, 112.42; 113.54, 116.68, 121.51,-121.59, 124.37,
-125.46, 126.11, 128.62, 133.44, 150.64, 151.31, 151.62, 172.73.
15 Mass (M+H) 482. | .
[@lp?2 = +16.7° (c = 0.52, MeOH)
Calculated for 0.8 moi H70 and 1.5 mol TFA:

\ul f onani d r&M® ati on descri bed

Calc. Found

C 45.02 45.05
20 H 5.15 475

N 6.30 - 6.15

S 4381 - 4.82

F 12.82 12.72

HPLC: 99% pure, retention time 11.9 minutes. protocol described in

25 Example 1.

Example 68



Cal cul ated for 0.5 nmol Herr]O and 1.14 nol TFA: Calc. Found C 53.18

53.11 30 - H 4.78 4.72 N 4.72 4.59 S 5.40 5.50 F
10.95 10. 92 KMB6a - 125 - HPLC. 99% pure, retention ti KEM36 1

m nutes, protocol described in Exanple 1. 5 -134-

Exanpl e 61

(R, (R-N[3- [2 [[1-(4-Difl uor onet hoxyphenyl) 2- (4-fluorophenyl) -
et hyl ] am no] - 1- hydr oxyet E%dj&henyq]amet hanesul f onam de, trifl uoroacetate
salt [err] 10 The titl &- methoxyahenyl:-Z-phenyigthyllamingul-

di f | uor onet hoxypheny! ) wdidxyRftFFZMROASHRAVAMelRnefliifidanAES. ARMOPSdceRRE | N
step B of Exanple 55, \7\? R)-N [ 3- [gafodggl-

[(triethylsilyl)oxy]et ] phenyl ] net hanesu),f onami de (prepar ation described
in step A of Exanple 28) follow ng the pro duﬂes des bed in steps D and
E of Exanple 19 with the foll ow ng nodificzN nW@om&t ography on :
silica gel using 25% Et OAc/ hexane fol | by pr e TLC entailing

mul tiple devel opnments of 0.25 mmsilica t@sg2 sing 0.3%

MeOH CH err]Cl[err] separated the R R a fs"dla eoners of the initial
coupl ed product (R)-N-[3-[1-(triethylsiFyl)pxym- pjyd- OMe

phenyl met hoxyphenyl % 2- (4-fluorophenyl)ethyl]am noI et hyl] -

The title compound was prepared by coupling of 2-bromo- 1-{4-
fluoro-3-{(methylsulfonyl)aminojphenyi]ethanone (preparation described
in step B of Example 46) with (R)-a-(3,4-dimethoxyphenyl)-
benzeneethanamine (preparation described in step B of Exampie 19)

10  following the procedure described in step D of Example 1. except for the
following modifications: 1) the crude product after coupling and
reduction was chromét’ographed on silica gel using 8:1 EtOAc/hexane as
elutant; and 2) the title compound was isolated after preparative HPLC
using 36% solvent B.

15 !'HNMR (270 MHz, CD30D): §2.76 (t, IH) 2.96 (s, 1.5H),2.97 (5, 1.5
H), 3.1 (m, 1H) , 3.28 (m, 1H), 3. 46 (1, 1H), 3.79 (s, 3H), 3.80 (s, 3H),
4.46 (m, 1H), 4.85 (m, 1H), 6.80 - 6.92 (m, 2H), 6.96 - 7.06 (m, 3H), 7.10
-7.20 (m, SH), 7.45 (dd, 1H).

I3C NMR (67 MHz, CD30D): 3 40.15, 40.26, 40.75, 53 33,53.53,

20 56.36, 56.59, 65.30, 66.02, 69.16. 69.68, 112.47, 112.75. 112.92, 117.01,
117.33,122.90, 124.17, 124.25, 125.06, 125.18. 125.32, 126.91, 127.28,
128.09, 129.56, 130.40, 136.83. 139.22.151.02. 151.51.154.48. 158.12.
Mass (M+H) 489
HPLC: 98% pure, retention times 19.5 and 19.6 minutes. protocol

25  described in Example 9.

Example 69
N-[5-12-[[(R)1-(1-(1,3-Benzodioxol-5-yl)-2-phenylethyl]Jamino}-1-
30 hydroxyethyl]-2-chlorophenyl}methanesulfonamide, trifluoroacetate
salt



phenyl | met hanesul f onam de; and 2) the R R di astereoner was converted to the
title conpound as described in step F of Exanple 60. except that 25 56%
sol vent B was enpl oyed for the final HPLC purification. [err] HghNidga(270
MHz, CD{err]CD): [err] 2.93 (s, 3H), 2.97 (m.{39. 3.10 (t, 1H), 3.23 (t,
1H), 3.58 (dd, 1H), 4.52 (dd, 1H), 4.84 (m 1H), 6.80-6.92 (m 2H), 6.84
(t, 1H), 7.00-7.16 (m 4H), 7.25 (ABg, 4H), 7.28 (m 1H). [err]C NVR (68
Mz, CD{err]OD): [err] 39.15. 39.27, 53.69.65.19.70.20, 30 116. 13,
116. 42, 117.45, 118.71, 120.51, 121.19, 12ﬂ090'l 130 85. 131. 60 131. 72,
132.12, 132.24, 143.91. KMB6a - 126-° ! 4 err] =-31.5 (c =
0.54, MeOH) Cal culated for 0.99 nmol H20 gwrd I Cal c. Found 5
C 49. 86 49.90 H 4.50 . 4.16 4741 HPLC:. 99% pur e,
retention time 20.8 mnutes. protocol anple 1. 10 Exanple 62
(R,(S)-N-[3[2-[[1-(4-Di fl uoromnet hoxyphanyl N ‘4 fluorophenyl) -
et hyl ] am no] - 1- hydr oxyet hyl ] phenyl ] net hanegul fon , 15 trifluoroacetate
salt [err] The RS diastereoner of (R -N-[3-[1-(triethylsilyl)oxy-2-[[1-(4-
20 phenyl met hoxyphenyl ) -2-(4-fl uorophenyl)ethyl]am no]ethyl]-

Following the procedure described in step D of Example 1, the title

compound was prepared by coupling of 2-bromo-1-{4-chloro-3-

5 [(methylsulfonyl)aminojphenyl]ethanone (preparation analogous to that
reported in steps A and B of Example 46 begining with 4-chloro-
acetophenone, except that the nitro group was reduced with S'nClz as
described in step A of Example 128) with (R)-a-(1,3-benzodioxoi-5-yl)-
benzeneethanamine (preparation described in step B of Example 60)

10 except for the following modifications: the crude product after coupling
and reduction was chromatographed on silica gel using 1:2 EtOAc/hexane
as elutant. The title compound was isolated after preparauve HPLC using
52% solvent B.

IH NMR (270 MHz, CD3OD) 82. 78 T, 1H), 2.97 (s, 1.5H), 2.98 (s,

15 L.5H),3. 08 (m, IH), 3.24 (t,1H), 3.428 (1, 1H), 4.46 (1, H), 4.9 (m, 1H),
5.97 (s, 1H), 5.98 (s, 1H), 6.76 (q, ZH) 6.95 (s, 1H), 7. 02 7 06 (m, 2H),
7.15-7.24 (m, 4H), 7.45 - 7.55 (m,ZH)
13C NMR (67 MHz, CD30D): § 40.08, 40.55, 40.72, 53.15, 53.27,
65.27. 65.87, 103.08, 108.79, 108.99, 109.57, 124.28, 125.06, 125.18,

20 125.38, 125.55, 128.06, 128.12, 128.44, 128.72, 129.62, 130.37, 131.29,
135.73, 135.79, 136.69, 136.74, 142.57, 150.04, 150.09, 150.21.

Mass (M+H) 489
HPLC: 100% pure, retention time 22.5 minutes, protocol described in
Example 9. :

25

Example 70
N-{5-[2-[[(R)1( l-(1,3-Benmdioxol-5-yl)-2-phenylethyllamino]- 1-
hydroxyethyl]-2-methoxyphenyl]methanesuifonamide, |
30 trifluoroacetate sait



phenyl ] met hanesul f onam de, preparation described in Exanple 61, was

converted to the title conpound using the procedure described in Exanple
MHz. CO{err]CD): [err] 2.78 (m 1H), 2.90 Km36aH), 3.13
(dd. 25 1H), 3.28 (t, 1H), 3.5 (dd, 1H), 4.5636ad, 1H), 5.0 (d, 1H),
6.83-7.16 (m 7H), 6.84 (t, IH), 7.26 (ABg, 4H). [err]C NWR (68 M.
CD[err]OD): [err] 39.24, 39.6.53.59.65.0, 69.76, 116.0, 116.2, 117.3,

61. [err]H NVR (270

118. 57, 120.52. 121.

1. 122.78, 130.83. 131.43, 131.47. 132. 14, 132.25,

143.86. 30 Mass (M+H) 545 [err] = +7.0 (&= B.57, MeOH) KMB6a - 127-

Cal cul ated for 0.69

-~ 49.80 H 4.38
18. 93 19. 08 HPLC. 98% pure, retent
described in Exanple 1. 10 Exanple 63

(R, (R-N-[5-[2-[[1-

mol Herr]O and 1.1 nol AJF/ _
4.25 5 -~ N 4.4 3. 07 5.25 F

m nut es, protocol

(4-Di f | uor oret hoxﬂ!ﬁenyﬂf ﬁ.( - f§ uor ophenyl ) -

et hyl ] am no] - 1- hydr oxyet hyl ] - 2-f | uor ophenyIHY et haresul f onani de, 15

trifl uoroacetate sal

10

15

20

- 25

30

t- [err]

Following the procedure described in step D of Example 1, the title
compound was prepared by coupling of 2-bromo-1-{4-methoxy-3-
[(methylsulfonyl)amino}phenyl]ethanone (preparation analogous to that
described in steps A and B of Example 46 begining with 4-meth6xyacetof
phenone) with (R)-o-(1,3-benzodioxol-5-yl)benzeneethanamine
(preparation described in step B of Example 60) except for the following
modification: the crude product after coupling and reduction was puﬁfied
by preparative HPLC using 49% solvent B to yield the title compound.

IH NMR (270 MHz, CD30D): § 2.93 (t, 1H), 3.03 (s, 1.5H), 3.04 s,
1.5H), 3.17 - 3.40 (m, 2H), 3.58 - 3.63 (m, 1H), 4.02 (s, 1.5H), 4.03 (s,
1.5H), 4.55 - 4.63 (m, 1H), 4.9 (m, 1H), 6.1 (s, 2H), 6.90 (d, 2H), 7.08 (d,
1H), 7.15 - 7.19 (m, 3H), 7.28 - 7.33 (m, 4H), 750&754(2d J=586&
10.55 Hz, 1H). _

I3C NMR (67 MHz, CD30D): 3 39.63, 40.11, 40.58, 53. 44, 53.56,
56.44, 65.21. 65.82, 69.39, 69.94, 103.08, 108.85, 109.02, 109.57, 112.51,
123.27, 123.39, 124.28, 124.98, 125.15, 127.51, 127.57, 128.12, 128.49,
129.59, 130.37, 134.75, 136.74, 150.07, 150.18, 153.18.

Mass (M+H) 485
Calculated for 0.96 mol H70 and 1.21 mol TFA:
Calc. Found
C 5147 51.47
H 49 472
N 4.38 4.19
S 501 502
F 10.78 10.79

HPLC: 100% pure. retention time 21.5 minutes. protocol described in
Example 9.

Found C 49.76



The title conmpound was prepared by coupling [err]-(4- .20
di f1 uor onet hoxyphenyl ) - 4-f | uor obenzeneet hanam ne, preparation described in
step B of Exanple 55, vvlth(R) N-[3-[2-iodo-1 - KM36a
[(triethylsilyl)oxy]ethyl]-2-fluorophenyl]nethanesul f onami de (prepared from
2- brono- 1- [ 4-f 1 uoro- 3-[ (et hyl sul f onyl ) am no] phenyl ] et hanone, preparation :
described in step-B of Exanple 46, utilizing the procedure’ 25 - descri bed
in step A of Exanple 28 for (R)-N[3-[2-iodo-1-
[(triethylsilyl)oxy]ethyl]phenyl]nethanesul fonam de) foll owi ng the
procedures described in steps D and E of Em,l, Q. with the follow ng
usij

nodi fications: 1) chro g 20% Et QAc/ hexan
fol l owed by preparati VM@E{& ﬁ?@‘#ﬁcﬁa@gpﬂwa% Wwh %?%"?H‘Y ABNG4E- 30

silica plates using Cl-ﬁﬁim}:ﬁ‘thyl]a}ﬂwpphaiyﬂinéthﬁn&nﬂonmhd%, friffuaviacetateer s
of the initial cou%ed%ﬁ oduct (R -N-[5-[1-(triethylsilyl)oxy-2-[[1-(4-
KMB6a -128- phenyl {/phenyl) 2-(4-fluqg opp,enyl )et hyl ] am no] et hyl ] - 2-
fluorophenyl ] net hanesul fonani de; 2) the R'hg di‘gst eregrer was converted to
the title conmpound as described in step F 4 - o] , except that 58%
solvent B was enpl oyed for the final H" ifiGati®n” 5 [err]H NMR (270
MHz, CDjerr]OD):. 2.93 (m 1H), [err] AL 3@3 11 (t, 1H), 3.23 (t,
1H), 3.58 (dd, 1H), 4.52 (dd, 1H), 4. 86‘,( Nf’\}ﬁ-mq‘ 5 (t, 1H), 6.86- 7.23
(m 6H), 7.26 (ABq, 4H), 7.51 (d, 1H). '13GENVY®(63 kiiz, CD[err]Oi)):'[err]
39.12, 40.13, 53.61; 65.21, 69.65, 116.13, 116.44, 117.02, 117.31, 117.45,
120. 56 121. 25, 124.28, 125. 25, 125.37, 10 126.66, 131.59, 131.73, 132.14,

132,25, 132.54, 139.19, 153pgRowilpBie drbéddurcehcdiid'ih Examplk 63, (®) 5. (312
MeOH) HPLC. 99% pure, retention_ tinme 21.2 mnutes, prot scrlbed in
benzodxoxol-s-yl)benzeneethananune (preparatxon described in step B of

10  Example 60) was converted to the title compound with the following
modifications: 1) the preparative TLC chromatography was omitted;
2) 52% solvent B was utilized for the HPL.C purification.
IH NMR (270 MHz, CD30D): 8 2.93 (m, 1H), 2.98 (s, 3H), 3.03 - 3.25
(m, 2H), 3.49 (dd, 1H), 4.43 (dd, 1H). 4.82 (dd, 1H), 5.96 (s, 1H), 5.97 (s.
15 1H), 6.77 (s, 2H), 6.94 (s, 1H), 7.03 - 7.06 (m, 2H), 7.17 - 7.20 (m, 5H),
7.49 d, 1H).
I3C NMR (67 MHz, CD30D): 8 40.1, 53.43, 65.88, 69.69. 103.06,
1109.05, 109.57, 117.0, 117.31, 124.31, 125.23, 125.35, 126.87, 128.08,
128.49, 129.59, 130.36, 136.78, 139.23, 150.03, 150.20.
20 Mass (M+H) 473 :
HPLC: 99% pure, retention time 21.2 minutes, protocol described in
Example 9. '

25 Example 72
(R),(R)-N-[5-[2-[[1-(1-(3,4-Dimethoxyphenyl)-2-phenylethylJamino}-1-
hydroxyethyl]-2-fluorophenylJmethanesuifonamide, trifluoroacetate
salt |

B P o ————



Example 1. 15 Exanple 64

(R, (S)-N-[5-[2-[[1-(4-D fluoronethoxyphenyl)-2-(4-fl uorophenyl)

et hyl ] ami no] - 1- hydr oxyet hyl ] - 2- f | uor ophenyl ] et hanesul f onami de KkM%ka
trifluoroacetate salt [err] The R S di astereomgsg-

(R, (S)-N-[5-[1-(triethylsilyl)oxy-2-[[1-(4- 25

phenyl met hoxyphenyl ) - 2- (4-f | uor ophenyl ) et hyl ] am no] et hyI] 2-

fl uorophenyl ] met hanesul f onam de, preparation described in Exanple 63, was
converted to the title conpound using the woocgdure described in Exanple
63. [err]H NWVR (270 MHz, CDerr]OD): [err] R 78 ) [err] 2.97 (s,

3H), 3.11 (dd. 30 1H), 3.27 (t, 1H), (dd 2] H) /55 (dd, 1H), 4.99
(dd, 1H), 6.85 (t, 1H), 6.88-7.21 (m 6 2§4H) 7.46 (d, 1H).
rr 61, 40.16, 53. 49,
,OM&20. 62, 124.22,

KMB6a - 129- [err]C NWVR (68 Mz, C{err]
64. 66, 69.27, 116.18, 116.50, 117.05, 1&7.
125. 11, 125. 22 126. 69, 131.50, 132.16, 131. 28 1% 50, 139. 16, 153. 85.
Mass (MH 511 5 [err] = 40.5 (c = 0.81, MOH) Cal cul ated for 0.6 mol
Herr]O and 1.25 nol TFA: Cdotlowing théprocedure d¢scfibed in Exafnpl&?1,HR)4x-00
4.01 10 N 4.21 (3,4-dimcﬂro;l§ph§ny6be%%eneemanaﬁ4ﬂn§%preparat_ion described in step
5 B of Example 19) was converte(_i to the title compound with the ¢ ng
modifications: 1) the title compound was eluted from si* . 12
EtOAc/hexane; and 2) 45% solvent B was utilized fr~- ~
purification.
ITHNMR (270 MHz, CD30D): & 2.92 (m, 1H), 2.98 (s, 3H), 3.085 (t,
10 2H), 3.25 (ud, 1H), 3.53 (dd, 1H), 3.79 (s, 3H), 3.80 (s, 3H)., 4.40 (dd. 1H),
4.8 (m, 1H), 6.84-6.94 (m, 2H), 6.99- 7.06 (m, 3H), 7.14 - 7.20 (m, SH),
7.49 (d, 1H). .
13C NMR (67 MHz, CD30D): § 40.14, 40.26, 53.53, 56.38, 56 59 66 02,
_ 69.68, 112.‘77, 112.95, 117.01, 117.33, 122.93, 124.28, 125.23. 125.35,
15 126.88, 127.31, 128.06, 129.56, 130.97, 136.92, 139.22, 151.02, 151.54.
Mass (M+H) 547 '
Calculated for 1.06 mol H70 and 1.48 mol TFA:

Calc. Found
C 49.65 49.65
20 H 484 4.41
' N 4.14 4.06
S 474 - 461
F 15.28 15.24

HPLC: 98% pure, retention time 19.7 minutes, protocol described in
25 Example 9. '

| : Example 73
(R)-N-[5-[2-[[bis-(4-Difluoromethoxyphenyl)methylJaminoj-1-
30 hydroxyethyl}-2-fluorophenyljmethanesulfonamide, trifluoroacetate
- salt



F 22.11 22.12 HPLC: 99% pure, retention tinme 21.2-m nut es. protocol
described in Exanple 1. 15 Exanpl e 65

N-[5-[2-[[1, 2-Di phenyl -1-(trifluoronethyl)ethyl]am no]- 1-hydrm'3266

et hyl | - 2- hydr oxyphenyl ] met hanesul f onam de, trj{jguoroacetate salt [err]

A [err]-(Phenyl)-[err]-(trifluoronethyl)benzeneethanam ne To a 0.4 M
l'ithium hexanethyldisilazide in THF (10 nL) at 4[err]C 25 under Nerr],
was added 2,2, 2-trifl uoroacet ophenone (0.66 g, 3.9 mml). The sol uti on was
stirred two hours at 20[err]C, cooled to 4[err]C and écHr, of 2 M

benzyl magnesi um chl ori de/ THF was added. After thpg ours, the reaction was
quenched with sat. aq. NHerr]d, dilut ed"Qi O and extracted with
Et OAc (3 x). The organic |layers were washg err]O, 30 then with
brine, dried over Na2SO4 and concentr ag graphy-on silica gel
using 4:1 hexane/ Et OCAc yielded the tit g KMB6a - 130- B.
N-[5-[2-[[1, 2-Bi phenyl -1-(trifluoronethyl)et

hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul f onarMede A o¢Hi;ure of - 2- br ono-

- 1-[ 4- phenyl net hoxy-3- 5 [ (et hyl sul f onyl )am no] phenyl et hanone (133 ny,
~0.44 mmol ), preparation described in-step F of Exanple 1, and
[err]-(phenyl)-[err]-. (trif Faﬁommpm@mmmrﬁmﬂel@ 4 bisdiftuarerp| )

in 2 m of CHerr] ON cophRxybaeng@iyl Mirel(p Mgamu@&déseﬁwﬁctiaﬂ{rplésq) WU S

lrjnr_]? er N2. Upon cool 5 ng cglr:veerts %)Slgst{dg ncorvr\xl?nsmrgd wﬂﬁ therfroﬁowmg mo&xﬁcgnons % g_| (10
coupling step required heating at 110°C for 135 hours; 2) the preparative
TLC chromatography was omitted; and 3) 52% solvent B was utilized for

- the HPLC purification.

IHNMR (270 MHz, CD30D): 3§ 2.97 (s, 3H), 3 04-3.16 (m, 2H), 5. 01

. 10  (dd, 1H), 5.07 (s, 1H), 6.87 (t, 1H), 6.88 (t, 1H), 7.15 - 7.28 (m, 6H), 7.45
- 7.65 (m, SH).
I3CNMR (67 MHz, CD30D): & 40.21, 54.28, 65.82, 69.49, 113.73,.
117.14, 117.42, 117.58, 120.94, 121.03, 121.38, 124.35, 125.24, 125.36,
130.75,131.01, 133.32, 133.63, 139.23, 153.56.

15 ° Mass (M+H) 489

HPLC: 99% pure, retention time 23.2 minutes, protocol described in
Example 9. '

20 Example 74
a-[[[(R)-Z-Hydroxy-z-[4-hydroxy-3-[(methylsulfonyl)ammo]-
phenyljethylJaminojmethyl]-3,4-dimethoxy-N-(phenyl)-
benzeneacetamide, trifluoroacetate sait



10 suspension of NaBH err] (250 ng). After 48 hours, the reaction was
quenched with 1 N HC, diluted with Herr]O and extracted wth Et OAc (3 Xx)
~after adjusting the pH to 10. The organic extracts were washe®MBé&d brine.
dried over Na2SO4 and concentrated. Chronat ognaphy on silica gel using 2:1
hexane/ Et OAc eluted N-[5-[2-[[1, 2-di phenyl -1-(trifluoronethyl)- 15
.ethyl]am no]- 1 -hydroxyethyl]-2-phenyl net hoxy- phenyl ] net hane- sul f onam de
(22 ng) which was converted to the title conpound as described in step B of
Exanpl e 48, except that 88% sol vent B was enpl oyethfor the final HPLC
purification. [err]H NVR (270 MHz, CD[err] OD): H@ 2.58 (dd, 0.5H), .
2.7-2.9 (m 1.5H), 2.86 20 (s, 1.5H), 2.87 (s, ¥5H), 3.08 (m 1H), 3.18
(m 1H), (4.62 (m 1H), 4.85 (dd, 1H), 6.8-7. 4 (mk 13H). [err]C NVR (68
Mz, CD{err]OD): [err] 39.41, 45 08. 51.0% 99 3. 77, ald- 49, :

116. 21, 116. 33. 124.4, 124,68, 125.69, 125 7N ? .93, 128. 65,

128. 77, 129.05, 129. 2 129. 31, 132.08 5739, 13 .76, 137.55, 25
151. 0. ‘Mass (M+H) 495 HPLC. 100% pur tdentlon ti 29.2 mnutes..
protocol described in Exanple 1. 30 <36 ,
[err]-[[[(R)-2-Hydroxy-2-[4- hydroxy-l:‘ln[(rfbt | sul f onyl ) am nol -

phenyl ] et hyl ] ami no] et hyl ] - 3, 4-di met hoxy\H N, N-di net hyl - benzeneacet ani de,
trifluoroacetate salt, diastereoner A 35 KMB6a -131- [err]

Following the procedure described in Example 66 -
(aminomethyl)-3,4-dimethoxybenzeneacetic acid, me: ..vi ester
5 (preparation described in step B of Example 17), was converied first to o
(aminomethyl)-3,4-dimethoxy-N-(phenyl)benzeneacetamide and then to
the title compound with the following modifications: 1) the initial coupled
product, o-{[[(R)-2-(triethylsilyl)oxy-2-[4-phenyimethoxy-3- '
_ {(methylsulfonyl)amino]phenyl]ethyljaminojmethyl]-3,4-dimethoxy-N-
- 10 -(phenyl)benzeneacctanude was eluted from silica gel using 9:1
' EtOAc/hexane as a mixture of the R, R and R, S diastereomers; and 2)
37% solvent B was employed for the HPLC purification of the titie
| compound.
IHNMR (270 MHz, CD30D): 5 2.90 (s, 1.5H), 2.91 (s, 1.5H), 3.10 -
15 3.29 (m, 2H), 3.42 (dd, 1H), 3.75 (m, 1H), 3.82 (s, 3H), 3.85 (s, 3H), 4.11
-4.18 (m, 1H), 4.82 (m, 1H), 6.89 (d, 1H), 6.98 - 7.14 (m 5H),7.26 -
7.40 (m, 3H), 7.52 - 7.56 (m, 1H).
13C NMR (67 MHz, CD30D): & 39.98, 51.26, 51.58, 55. 68, 55.96,
56.92,69.61, 69.72, 113.13,113.91. 117.03, 121.79, 122.02, 122.13,
20 124.84, 125.88, 125.99, 126.54. 129. 98, 130.24, 133.81, 139.87. 151.18,
151.49, 152.07, 171.8.
Mass (M+H) 530
Calculated for 1.45 mol H20 and 1.45 mol TFA:

- Cale. Found
25 C 48.14 48.15
H 494 431

N 5.83 5.73



A [err]-(Am nonet hyl) - 3, 4-di met hoxy- NN-di met hyl benzeneacetam de 5

The title conpound was prepared by conversion of a-

(am noret hyl ) - 3, 4-di.net hoxybenzeneacetic acid, nethyl ester, KM ation
described in step B of Exanple 17, to [err]- (mnorrethyl) 3, 4- -
di met hoxy- NN- di net hyl benzeneacet am de fol |l owi ng the procedures descrl bed in
steps A and B of Exanple 18. 10 B.

[err]-[[[(R)-2- Hydr oxy- 2- [ 4- hydr oxy- 3- [(rrethylsulfonyl)am noj - '
phenyl ] et hyl ] ani nol et hyl B- 3445di net 34/- N, N- di met hyl - benzeneacet ani de,
di-astereomer A Fol | owi ng ghqpgocedufgg ﬁutl ined in step D of Exanple 19,
Jerr]- 15 (am nonet hy l‘#&/é 4- di met hoxy N di net hyl benzeneacet am de was
converted to [err]-[[] P‘EF*F??@F?M"}‘SM@N‘%%RWHH%W

[ (et hyl sul f onyl ) am n@xaheply9.] et hyl | am no] et hyl | - 3, 4- di met hoxy- N, N-

di et hyl benzeneacetam de. The coupl ed product, after chromatographic
~purification on silica gel using EtOAc, was treated with an excess of 20
TFAA in CHerr]d[err] for one hour vvhereupon t he reacti on was quenched
~with ag. NaHCO3 and extracted 3 x with CH ¢ IL?SV] After dryi ng over

hexanel Bt Oac. Separ at ot HICFEHIGReR “51%89%?2?-& inlsuitciyifming Sha%f: *

ah[ [[ I( R) - ﬁ (t “3€'E ?W Sldtlyl)mﬁlo&néﬁlyllé,‘t-d?]methoxy-N-(;?Iie?ylm?tlh i) - 25
phenyl met hoxy- m, en tri uoroacety

am no] nethyl]-3, 4 W%%?ﬁéf m’gﬁ’gﬁg%k %@%t am de. D astereoner A
was stirred with TBAF in CHerr]d[err]/THF contai n| ng 0. 3% HOAc for 40
hours. After workup as described in step E of Exam 19. the crude product
was stirred six hours in 3:2 MeOH H err] O cont ai ni A S82C03, wher eupon t he
reaction was diluted with Herr]O and extracted 3{x 30 vvith Et OAc. After
drying over Na[err]S(J err] and concentrati ony, QgeNitr ude [err] -

Ome

w0
S
2 Me

Following the procedure described in Example 66, -

15  (aminomethyl)-3.4-dimethoxybenzeneacetic acid, methyl ester,
preparation described in step B of Example 17, was converted first to o
(aminomethyl)«B,4-dimethoxy-N-(phenylrﬁethyl)benzeneacctanﬁde and
then to the title compound following the procedure described in Example
74.

20 !'HNMR (270 MHz, CD30D): & 2.92 (s, 3H), 3.06 - 3.22 (m, 2H), 3.4
(m, 1H), 3.70 (m, 1H), 3.77 (s, 3H), 3.82 (s. 3H), 3.98 (m. 1H), 4.01 (m,
1H), 4.24 (d, 1H), 4.49 (dd, 1H), 4.9 (m. 1H), 6.85 -6.98 (m, 4H), 7.07-
7.29 (m, 6H), 7.39 (d, 1H).

I3CNMR (67 MHz, CD30D): 3 40.01, 44.57, 51.20, .51.46, 55.53,

25  55.73, 56.86, 56.92, 69.66, 69.72, 113.04, 113. 85 117. 02, 122.33, 122. 4s,

124.81, 125.85, 126.54, 128.62, 128.88, 129. 86, 130.00, 130.09, 133.81,
© 140.10, 151.15, 151.47. 152.07, 17365, 173.70.
Mass (M+H) 544



KM36a - 132- [[[(R)-2-hydroxy-2-[4-phenyl met hoxy- 3-[ (net hyl sul f onyl ) am no] -
- phenyl ] et hyl ] ami no] net hyl ] - 3, 4- di net hoxy- N, N- di net hyl benzeneacet anm de was
coverted to the title conpound as described in step B of Exampm3gd. except
that 24% solvent B was 5 enpl oyed for the fig@ml HPLC purification. [err]H
NVR (270 MHz, CDOerr]OD): [err] 2.87 (s, 3H), 2.90 (m 1H), 2.92 (s, 3H),
2.97 (s, 3H), 3.10 (t, 1H), 3.18 (m 1H), 3.58 (t, 1H), 3.81 (s, 3H), 3.82
(3H, 4.32 (m 1H, 4.85 (m 1H), 6.81-6.91 (m 3H). 6.97 (d, 1H), 7.10
(dd, 1H), 7.38 (d, -1H)Caldzﬂate4&:rr1]&)nﬂhﬂz@&ﬂdm4ﬁmm:r]®): [err] -
36..2,37.46, 39.57,46.64, 51. 55. 3?’0@@ 47,69. 27, 112.37; 113.54, 115. 36,
116. 69 121.59, 124.3, 125, 4 126 1 8. 69 133.4, 150.63, 151.3.

151. 65, 172.65. Mass (N&H)Cééé) [errPOZ8_82 O[err] (c = 0.24, MeOH) 15

Calculated for 1.5 nol TFy &#oc.  4B9und C 46.01 45.93 H 5.02
5,03 N 6.44 6. 44 29\{ 3 4 ﬁé 5.05 F 13.10 13.13
HPLC.. 98% pur e, retsentl on ir?e8 11.9 m6 tes, protocol described in Exanple
1. 25 Exanple 67 S 445 445

- [err]-[[[(R)-2-Hydroxy-2- OXY- 3p [zérrethylsulfonyl)am noj -

phenyl ] et hyl ] am no] net di met hoxy N, N- di et hyl - benzeneacet am de,
trifluoroacetate salt Hé— ’f@rqu\‘FEf"eB‘ ntjgn time 17.7 minutes, protocol described in

Example 9.
10

Exampie 76
a-[[[(R)-Z-Hydroxy-Z-M-hydroxy-&[(methylsulfonyl)amino]phenyl]-
ethyllJamino]methyl]-3,4-dimethoxy-N-(2-phenylethyl)-

15 benzeneacetamide, trifluoroacetate salt

OMe

Ome

Following the procedure described in Example 66. a-

20 (aminomethyl)-3,4-dimethoxybenzeneacetic acid. methyl ester.
(preparation described in step B of Example 17), was converted first to a-
(aminomethyl)-3 4-dimethoxy-N-(2-phenylethyl)benzeneacetamide and
then to the title compound following the procedure described in Example
74, except that 40% solvent B was employed for the final HPLC

25  purification.



KMB6a - 133- [err] Diastereonmer B of
lerr]-[[[(R-2-(triethylsilyl)oxy-2-[4-

phenyl et hoxy- 3-[ ( net hyl sul f onyl ) am nol phenyl Jethyl]- 5 KM36a
(trifluoroacetyl)am no] nethyl]-3; 4-di net hoxy--NgBkdi net hyl -

benzeneacet am de, preparation described in Exanple 66, was converted to the
title conpound using the procedure described in step B of Exanple 66.
[err]H NVR (270 MHz, CDerr] QD) : [err] 2.88 (s, 3H), 2.92 (s, 3H), 2.94 (m

. 1. 2,97 (s, 3 333 105 G o 992 CEA0DY 9,7 B A 10 41 a6 04 (57 31
7.11 (dd, 1H), 7.39 (Slm,g'ﬂb 3§§ of M@(@ﬁfﬁsaﬁéﬁﬂﬂke}%(s éﬂhé 88
31665, i21 o3 151, 56, %ﬁé“{gﬁ“@%ﬁ mig*ﬁggg,g 4 1}%54
151,31 151 62 172.73 NRE Miiz, (D3 28,19y 3263, 4205, 30,64 8%
MeOH) Cal cul ated fdy 0581&@525[,566]3@933\1111257JTHI34]9FA166339.|1d1 74, 121F8und  C
45. 02 45.05 20 6 6 1
52‘14%{‘&2543 26.16, 12%2?5125 39§ 17?962 12978 13543> 14628,

4.82 F 12.82 12.7 155) , r'etent on mnutes,
protocol described in $50.76, 29198 51164, £73:23)

Mass (M+H) 558
HPLC: 100% pure. reuenuon time 19.1 minutes, protocol described in
10 Example 9.

Example 77
(R),(R)-N-[S-{l-(l-lydroky-z-([l-(3,4-dimetl|ylphenyl)-z-phenylethyl]-
15 aminolethyl]-2-(hydroxy)phenyl)methanesulfonamide, trifluoro-
acetate salt '

The title compound was prepared from 1-(3,4-dimethylphenyl)-
- 20 2-phenylethanone (preparation described in Exampie 9) utilizing the
procedure described in Example 19, except for the following
modifications: 1) in step A, chromatography on silica gel using 4:1
hexane/CH,Cl, separated the anti oxime from the minor syn contaminant;
2) the chromatography of step E was omitted; and 3) the title compound
25 = was purified via prep HPLC using 53% solvent B.
IHNMR (270 MHz, CD30D): 8 2.3 (s, 6H), 2.94 (m, 1H), 3.00 (s, 3H), |
3.15 (1, 1H), 3.35 (1, 1H), 3.61 (dd, 1H), 4.49 (dd,1H) 4.81 (m, 1H), 6.95
(d, 1H), 7.08 - 7.23 (m, 9H), 7.39 (d, 1H).



KM36a - 134--N-[5-[2-[[(R) 1-(3, 4- D net hoxyphenyl ) - 2- phenyl et hyl ] am no] - 1-
hydr oxyet hyl ] - 2-fl uor ophenyl ] net hanesul f onam de, trifluoroacetate salt
[err] 5 The title conpound was prepared by coupling of 2-bronogKMmBsh4-

- fluoro-3-[ (net hyl sul fonyl ) am nol phenyl ] et hanonkt4(-pr epar ati on descri bed .in
step B of Exanple 46) with (R -[err]-(3,4-di nmet hoxyphenyl) -

~benzeneet hanam ne (preparati on described in step B of Exanple 19) 10
_following the procedure described in step D of Exanple 1, except for the

foll °¥¥ ng {mdlflﬁag I onﬂcriim f(mmw,l cm;oﬁyS ics tmsa,?ﬁ.mgabam.m@sr&@dﬂ.ss.hog)
was chromat ographed on _silica gel_ usin ; xane as. el utant; an

the title conpound vvasé@@l Hﬁé’ H@id- lgﬁéaa]rziﬁinﬁﬁézgéﬁnbzg\}gi/olgéi-’@ent B. -
15 [err]H NMR (270 MH230.18)181 4R(132.40, ¢83.58,213650( 138.90:)13939951(53. 1.5 H),
2.97 (s, 1.5 H), 3.1 ¢ wl : (m 1H, 3. 46 (t, 1H, 3.79 (s, 3H,
3.80 (s, 3H), 4.46 (m . 7y zm 1H), 6.80 - 6.92 (m 2H), 6.96 - 7.06
(m 3H), 7.10 - 7.29 ([#lodtyr-350%6 3 480, MeOPH) [ err] C NVR (67 Mz,
CO{errCD): [err] 40. 1puRfigdhtéPo 85 mist 150 i 4 mofEA: 56. 36,

56. 59, 65. 30, 66. 02, 69. 16, 69. 68, , 112. 47 12. 75, 112.92, 117.01,

117. 33, 122. 90, 124.17, 124. 253625 ogFounss 13° 12532 126.91, 127.28,
128. 09, 129.56, 130.40, 13G. 8833 139. 254.33151. 02, - 151. 51, 154. 48, 158.12. Mass
(MtH) 489 HPLC. 98% pure, getgi(léi on ti[@zs 19.5 and 19.6 m nutes, protocol
25 described in Exanple 9. anpl e 69

"N-[5-[2-[[(R) 1- (1- 19, 3- BenNod#-8&ol - 5- Y131 2- phenyl et hyl ] ami no] - 1-

S 522 5.20

F 12.98 12.97 | o
HPLC: 97% pure, retention time 23.6 minutes, protocol described in
Example 9 ' '

15

Example 78
(R)-N-[5-(1-(Hydroxy-2-[[1-(4-hydroxyphenyl)-2-(2-thienyl)ethyl]-
amind]éthyl]-z-(hydroxy)phenyl]methanesulfonamide,

20 trifluoroacetate sait '

A. -(4-Methoxyphenyl)-2-thiopheneethanamine
Commercially available 2-thienylacetic acid, after conversion to
'25  the corresponding acid choride upon reflux in thionyl chloride. was
converted to 1-(4-methoxyphenyl)-2-(2-thienyl)ethanone using the
procedure described in step A of Example 9. 1-(4-Methoxyphenyl)-2-(2-
thienyl)ethanone was coaverted to o.-(4-methoxyphenyl)-2-
_ ‘thiopheneethanamine using the procedure described in step C of Example
30 1 exceptfor the following modification. The acidic hydrolysis reaction,
after dilution with HyO, was extracted 2 x with Et;O prior to basification,



30 hydr oxyet hyl ] - 2- chl or ophenyl | met hanesul f onani de, trifluoroacetate salt
KMB6a - 135- [err] Follow ng the procedure described in step D of Exarrpl e
1, the title conpound was prepared by coupling of 2-brono-1-[4&MBéHOro-3- 5
[ (et hyl sul fonyl ) ami nol phenyl ] et hanone (prepana§ion anal ogous to that
reported in steps A and B of Exanple 46 begining with 4-chloro-

acet ophenone, except that the nitro group was reduced with Snd [err] as
described in step A of Exanple 128) with éR) [err]-(1, 3-benzodi oxol -5-yl) -
benzeneet hanani ne ( pr esximactionohx withdtOds@nd isodatiop @thﬁﬂmqﬂnée&ﬂlo
except for the fol |l oW Qgcégdtibhcat.i ons: the crude product after coupling
and reduction was chromat ographed on silica gel using 1:2 Et QAc/ hexane as
elutant. The title conpound was isolated after preparative HPLC usi ng 52%

solvent B. [err]’H NVR'B270 (R)N-[ST1-GHydeoy:2-{[2{4hydroXyphenl)-2)(2- 2. 97 (s,

T R A, |
1H), 7.02 - 7.06 (m 2H), 7sulfonamides (m 4H), 7.45 - 7.55 (m 2H). [err]C
NVR (67 Mz, CD{err] OD): [ eg }l-M&h eny2 4t openeethddamihe was corfverted to

55 87, 109,08 108 19, 08, ki zui%‘z‘g‘%ﬁwa% G311 55 135 73,
135.79, 136.69, 136. 74thiciDethyl]ariin]ethlyl]-2-4phea§imetbéxy)phenylimethans-H) 489
SPL §5 100% pure. 1 gy entfifflamidiRotfdwing the pboéeturd bithifédth stkips B AddE aésBribe? P! €
in Example 19 except for the following modifications: 10 In step D, 20%
EtOAc/hexane eluted the product from silica gel as a mixture of two
- diastereomers. 2) In step E, the chromatographic purification was omitted.
_ Addition of 4 equivalents of BBr3 to a -75° CH2Cl solution of
15  (R)-N-{5-[1-hydroxy-2-{( 1_-(4-methoxyphenyl)-2-(2-thienyl)ethyl]- _ '
aminojethyi]-2-(phenylmethoxy)phenyl]methanesulfonamide followed by |
warming to -40° over 1 hour prior to quenohing with aq NaHCO3 and
. extraction 3x with EtOAc generated crude title compound. After drying
“over Na3S04 and concentration, the crude product was purified by
20  preparative HPLC chromatography eluting with 33% solvent B (see
Example 1 for HPL.C protocol) to obtain the title compound after
concentration and lyophilization. :
IH NMR (270 MHz, CD30D): §2.70-2.9 (m, 1H), 2.89 (s, 1.5H), 2.90 (s,
1.5H), 3.00-3.1 (m, 1H), 3.45-3.75 (m, 2H). 4.3-4.48 (m, 1H), 4.70 (d,
25 1H), 6.72 (d, 1H), 6.80-6.9 (m, 4H). 6.98-7.04 (m, 2H), 7.15-7.34 (m,
3H). .
13C NMR (68 MHz, CD30D): § 34.23. 34.64. 39.66. 53.33. 53.59, 64.75,
65.42 69.51, 70.06, 116.64, 117.16, 124.40, 124.92,125.27, 12541,
125.99, 126.13, 127.86, 128.1, 131.21, 131.3. 133.60, 138.42, 151.75,
30 161.23. '
Mass (M+H) 449
HPLC: 93% pure, retention time 19.4 minutes. protocol described in
Example 1



Example 70 N-[5-[2-[[(R) 1-(1- (1, 3-Benzodi oxol -5-yl ) - 2-phenyl et hyl ] am no] - 1-
hydr oxyet hyl ] - 2- met hoxyphenyl ] net hanesul fonam de, 30 trifluoroacetate salt
KMB6a - 136- [err] Follow ng the procedure described in step DKM3@Gaxanpl e
1, the title conpound was prepared by coupli rrgl%f- 2- brono- 1-[ 4- met hoxy-3- 5
[ (et hyl sul f onyl ) am no] phenyl | et hanone (preparati.on anal ogous to that
described in steps A and B of Exanple 46 begining with 4-nethoxyacet o-
phenone) with (R -[err]- (1, 3-benzodi oxol - 5-yl ) benzeneet hanani ne
(preparation described in step B of Exanple 60) except for the follow ng
nmodi fication: the crude product after coupl ERgmpled7o eduction was purified

10 by preparative HPL Al
[err]H NMR (270 Mz, C&gﬁr it @'4’[@{%’ tfoy%ﬁﬁvii‘%?&l °?'1ﬁ%“3g9'04
(s, 1.5H), 3.17 - 3.40 hc/droml;ylmﬁsdmxxpwmmetnmsulfom de, trifl@ospacetate3
(s, 1.5H), 4.55 - 4563¢4¢n 1H), 4.9 (m lH) 6.1 (s, 2H), 6.90 (d, 2H),
7.08 (d, 1H), 7.15 - 7.19 (m 3H), 7.28 - 7.33 (m Ab,c0MmP & 7.54 (2d, J
5.86 & 15 10.55 Hz, 1H). [err]C NMR (67 M, err] oD): [err] 39.63,
40 11, 40.58, 53.44, 53.56, 56.44, 65 2H0 6H 82{ 64 39, 69.94, 103.08,
108. 85, 109.02, 109.57, 112.51, 123.27, : /. 28, 124.98, 125. 15,

127.51, 127.57. 128.12 128.49 129. 130. 37\_134. 75, 136.74, 150.07,
150. 18, 153.18. 20 Mass (M+H) 485 te 0.96 mol Herr]O and
1.21 mol TFA: Calc. Found C 51.4 '-so5°1. Y
' ' : HO N7 OCH,CO.

,CO,Me

- A, bis-(4-(2-Methoxy-2-0xoethoxy)phenyl)methanamine
Following the procedure in step C of Exampie 1. 4.4'-dimethoxy- .
10  benzophenone was converted to N-{bis-(4-methoxyphenyl)methyl]-
' formamide. To a solution of the above formamide (2.2g, 8.1 mmol) in
anhydrous CH2Cl2 (50 mi) at 0°C under N was added 1.0 M solution of .
BBr3 in CH2Cl2 (20.0 ml). After warming to 20°C and stirring for one
hour, the reaction mixture was quenched with aq. NaHCO3 and extracted
15 with EtOAc. The EtOAc fractions were washed with brine. dried over
MgSO4 and then stripped to obtain 1.9 g of N-[bis-(4-
hydroxyphenyl)methyl]formamide.
To a stirred solution of the above bis-phenol (1.01 g, 4.1 mmol) in
dry DMF (5 mL) was added 60% NaH in mineral oil (460 mg, 11.5 mmol)
20  at 20°C under N7 and subsequently, after 15 minutes, methyl bromoacetate
(1.06 mL., 11.2 mmol). After stirring for one hour, the reaction was
quenched with H2O and then extracied with EtOAc. The organic layer
was washed with brine (5 x), dried over MgSQ4 and concentrated to yield
1.2gof N—[bis-(4-(2-mcthoxy—Z-oxoemoxy)phenyl)methyl]fonnamide
25  after elution from silica gel using 70% EtOAc/hexanes. The title _
-compound was obtained by refluxing the above bis-ester (1.1 g, 2.8 mmol)
for 45 minutes in methanol (25 mL) containing conc. HCI (1.0 mL). After
cooling, pH adjustment to 11, concentration. and extraction with EtOAc
(3 x), the EtOAc layers were washed with brine, dried over'MgSO4 and
30 then concentrated to obtain the title compound (305 mg).



H 4.90 4.72 25 N 4.38 4.19 S 5.01 5.02 F 10.78
10. 79 HPLC: 100% pure. retention tine 21.5 mnutes. protocol described in
Exanple 9. 30 KM36a - 137 - Exanple 71 KM36
(R,(R-N[5-[2-[[21-(1-(1, 3- Benzodi oxol - 5-yl )-@gnhenyl et hyl ] am no] - 1-
“hydr oxyet hyl ] - 2-f 1 uor ophenyl ] net hanesul f onam de, trifluoroacetate 5 salt
[err] Follow ng the procedure described in Exanple 63, (R -[err]-(1, 3-
benzodi oxol - 5-yl ) benzeneet hanani ne (preparation described in step B of 10
Exanpl e 60) was converted to the title conpound with the follow ng

di fi cat 1) th Lo, 2) 52%
olvent B was utl1izedf o VERE %ﬁ"‘%@‘?é@%@%ﬁ@“ﬁ?ﬂ e 2
CDlerr]OD): [err] 2.93 (m Wethyllangpol-1-hydpgxyeth -hygr%ppmykl_i) 3 49

(dd, 1H), 4.43 (dd, 1H), 4 fitKshesulféRamide®6 (s, 1H), 5.97 (s, 15 1H),
6.77 (s, 2H), 6.94 (s, 1H),

, , 717 - 7. 749
(d, 1H . [err]C NVR (67 MF® MFHW%%QQWI%@&?%@*@‘%S%B‘F‘
103. 06, 109.05, 109. 57 (4-Qrihethoxg-27oxdtthotPphariy)nictanaminelwss GhyertsodHe

128.08, 128.49, 129.59yd 3fimgbndlexbe p?%onixggolg,%m%&gdﬁ%an&éo 17 the tehyisiOF

(MrH) 473 HPLC: 99% pure retention utes, protoco
in - ether was eluted from s1hca gel with 1:1 EtOAc/toluene; and 2)then e

compoundwas isolated using 41% sovent B for HPLC purification.

10 1H NMR (270 MHz, CD30D): § 3.0 (s, 3H), 3.24-3.51 (m, 2H), 3.86 (s,
6H), 4.85 (s, 4H), 5.64 (s, 1H) 6.95-7.25 (m, 6H), 7.41(s, 1H), 7.45-
7.65(m, 4H).
13C NMR (68 MHz, CD30D): 3 39.58, 52.67, 54.13, 59.42, 65.90, 66.02,
69.62, 116.36, 116.44, 116.59, 124.16, 125.31, 126.06, 129.66, 130.0,

15 130.26, 130.52, 133.63, 151.55, 159.87, 171.1. '
Mass (M+Na) 611
[a]D =-7.14 (c = 0.56, MeOH) |
HPLC: 82% pure, retention time 17.1 minutes, protocol described in

Example 1.
20
- Example 80 \
(R), (R)-N-[5-{2-[[1-(1-(1,3-Benzodioxol-5-yi)-2-phenylethyljamino}-1-
hydroxyethyl]&-chlorophenyl]methahesnlfonainide, trifluoroacetate

25 salt

\a

~ The title compound was prepared by coupling (R)-a-(1,3-
benzodioxol-5-yl)benzeneethanamine (preparation described in Step B of
30 Example 60) with (R)-N-{3-[2-iodo- 1-[(triethylsilyl)oxy]ethyl]-2-



Exanmple 9. 25 - _ Exanpl e 72

(R, (R-N[5-[2-[[1-(21-(3, 4- D net hoxyphenyl ) - 2- phenyl et hyl ] am no] - 1-

hydr oxyet hyl ] - 2-f1 uor ophenyl ] met hanesul fonami de, trifluoroacekajssa KM36a
- 138- [err] Followi ng the procedure describeg4gn Exanple 71, (R)-a- .
(3, 4-di nmet hoxyphenyl ) benzeneet hanam ne (preparation described in step 5 B
of Exanple 19) was converted to the title conpound with the [err]

nodi fications: 1) the title conpound was eluted from[err] EtOAc/hexane;

and 2) 45% sol vent B whioroplichyijmecthhmesnifonamidé {preparatfroth - brpmoNvVR-(iad-3z ,
. 3 53 (dd 1. 92{9&%@**“%@%@@%@ %%%aﬂﬁ%@ (m 15,
' 6.84-6.94 (m 2H), 6. Jixampled,uplizingthe progegduresriesaribed in step BExample H) .
66, 02, 69,68, 112,77, L1o ga 179’82‘*““*%7“‘*%“5““““ 5%'2‘%53’5 vl
125.35, 15  126.88, 1‘!%%9,‘5% ddié’é"s 'f%%"@‘?m *‘i‘ﬁ%g%lz“s
151. 02, 151.54. Mass (MﬂrlﬁtGAG’/hﬁahe yiddeddkb,dk)—ﬁ%[mem{ylsﬂyl}@yaz}ﬁliﬂ& mol -
1'?‘4 Cal c. 4.0 6':%“ ng %fﬁgocﬁéxol- -yé)li%h?@yl%@yl]mnol%ﬁyﬂf'z-%ﬂlorophenyl]mém% N
_ suifonamide. 2) In step E the title compound was eluted from silica gel
using 1:1 EtOAc/hexane prior to final preparative HPLC purification (see
10 Example 1 for HPL.C protocol) eluting with 52% solvent B.
 IHNMR (270 MHz, CD30D), § 2.94 (m,1H), 2.98 (s, 3H), 3.06 (m. 1H),
3.21 (t,1H), 3.50 (dd. 1H), 4.43 (dd, 1H), 4.83 (m, 1H), 5.97 (s, 1H), 5.98
(s, 1H), 6.76 (s, 2H), 6.93 (s, 1H), 7.62 - 7.06 (m, 2H), 7.15 - 7.24 (m,
4H), 7.46 (d, 1H), 7.54 (d, 1H)
15 I13CNMR (67 MHz, CD30D) & 40.12, 40.72, 53.30, 65.94, 69.66,
103.11, 109.06, 109.60, 124.35, 125.18, 125.44, 125.61, 128.15, 128.47,
128.79, 129.65, 130.40, 131.33,
135.83, 136.81, 142.63, 150.07, 150 28.
Mass (M+H) 489
20 - [a]p®2=-28.0°(c= 1.0, MeOH)
Calculated for 0.55 H20 and 1.1 mol TFA:

Calc. Found

C 5041 50.41

H 439 4.30

25 N 449 449
S 514 5.21

F 10.04 10.24

Cl 5.68 5N

HPLC: 100% pure, retention time 20.0 minutes. protocol described in
30 Examplel

Example 81



HPLC. 98% pure, retention tine 19.7 mnutes, protocol described in 25
Exanpl e 9. Exanple 73

(R -N-[5-[2-[[bis-(4-Difluoronet hoxyphenyl)nmethyl]am no]-1- 30KM36a
hydr.oxyet hyl ] - 2- f |l uor ophenyl ] met hanesul f onam €@49¢ri fl uoroacetate salt
KMB6a - 139- [err] Follow ng the procedure described in Exanple 63,

4,4 -bi sdi fluoro- nethoxybenzhydryl am ne (preparation described in Exanple
59) was 5 converted to-the title conpound with the follown

nodi fications: 1) the c(M]‘Ndsdi'éHYﬂéQﬁYr}Hd-(ﬁe&dmgm&ﬂéﬂwqul)'235 hour s;
2) the preparative TLC hith 2M¥dbd®h éthaheSififoRamidel B was
utilized for -the HPLC plfjuﬁl i ca’ftuiion.b]tég}yrifH xul\/Rﬁﬁﬁil\l/gzn Cherr]QD): [err]
2.97 (s, 3H, 3.04 - 3.16 (m 2H), 5.01 10 (dd, 5.07 (s, 1H), 6.87
(t, 1H), 6.88 (t, 1H, 7.15 - 7.28 (m 6H), 7.45 65 (m ‘5H). [err]C NWR
(67 Mz, CDlerr]QOD): [err] 40.21,54. 28, 65. 8% 694 4R 113. 73, 117.14, 117.42,
. 117.58, 120.94, 121.03, 121.38, 124.35, .125y¢4, ,123. 36, 130. 75, 131. 01,
133.32, 133.63, 139.23, 153.56. 15 Mass HPOM» 99% pur e,

retention time 23.2 mnutes, protocol de ample 9. 20

Example 74 Terr]-[[[(R) -2-Hydroxy-2-[4-h XQ-8 | Nhyl sul f onyl ) ami no] -
phenyl J et hyl ] am no] met hyl | - 3, 4- di met hoxygN- prenyl Y {benzeneacet ani de;
trifluoroacetate salt n e OMe

5

The title compound was prepared from (R),(S)-N-{5-[1-
(triethylsilyl)oxy-2-{[1-(2, 4-dimethoky-3—pyridinyl)-z-phenylethyl}-
amino]ethyl}-2-(phenyimethoxy)phenyllmethanesuifonamide, preparation
described in step B of Example 125, following the procedure described in

10  step B of Example 125. ' ' :
1H NMR (270 MHz, CDCl3): §2.41-2.46 (m, 1H), 2.63 (dd, 1H), 2.91 (s,
3H), 2.89-3.07 (m, 2H), 3.19-3.60 (br. s, 1H), 3.90 (s, 3H), 393 (s, 3H),
4.08 (1, 1H), 4.51 (dd, 1H), 6.23 (d, 1H), 6.78 (d, 1H), 6.93 (dd, 1H), 7.09-
7.31 (m, 7H).

15 13C NMR (68 MHz, CD30D): 5 38.8, 42.0, 53.4, 53.6, 53.9, 58.1, 70.4,

©100.7, 1140, 117.1, 122.2, 124.5, 126.6, 128.3, 129.2, 134.5, 138.7, 139.7,

149.3,160.0, 162.1.
Mass (M+H) 488
[a]p?2 = -4.7° (c = 0.17, MeOH)

20  Calculated for 1.00 H20:

Calc. Found

C 57.02 57.38

‘H 6.18 5.86

N 831 8.16

25 S 6.34 5.91

HPLC: 99% pure, retention time 19.8 minutes. protocol described in
Example 1.



_enpl oyed for the HPLC pur

KMB6a -140- [err] Follow ng the procedure described in Exanple 66 [err]
(am nonet hyl ) - 3, 4- di net hoxybenzeneacetic acid, nethyl ester 5 '
(preparation described in step B of Exanple 17), was converte®M3g6ast to
[err]- (am nonethyl)- 3, 4-di met hoxy- N- (phenyl ) i8§izeneacet am de and then to
the title conmpound with the follow ng nodifications: 1) the initial coupled
product, [err]-[[[(R-2-(triethylsilyl)oxy-2-[4-phenyl methoxy- 3-

[ (et hyl sul f onyl ) ami no] phenyl ] et hyl ] am nol net hyl ] - 3, 4- di net hoxy-N- 10
(phenyl ) benzeneacet ani de was el uted from sExamplefi} using 9: 1 Et OAc/ hexane

as a mxture of the RRRRP&[RI2HYIAXYS-RFFIroxy 30{meth Fhamio}B Vas
e el

MHz, CD{err]QD): [err]

2H), 3.42 (dd, 1H), 3tfiflubroacitdfe salt32 (s, 3H). 3.85 (s, 3H), 4. 11 - 4.18

(m 1H), 4.82 (m 1H), 6.89 (d, 1H), 6.98Ho 714 (m 5H), 7.26 - 7.40 (m

3H), 7.52 - 7.56 (m 1H). [err]C NMR (67 , ): [err] 39.98,
51. 26, 51.58, 55. 68, 55.96, 56.92, 69. .%@3, 113.91.

38, , 126.54, 129. 98,
2.'QO-P,

117.03, 121. 79, 122. 02, 122. 13, 20 124. 84
130. 24, 133.81. 139.87, 151.18, 151,49, /8. Mass (M+H) 530 -

Cal cul ated for 1.45 nol H20 and '1.45 mo TF?S\:‘Mg,‘aI C'c Found 25 C
48. 14 48.15 HS 4.94 - 4.81 N 5.88 5C0zHe

A. a-(4-Carbomethoxyphenyl)benzeneethanamine
. The title compound was prepared from 4-carbomethoxybenzoyi
_ chloride, prepared by refluxing commercially available 4-carbomethoxy-

10  benzoic acid in SOCly, following the procedure described in step B of
Example 55, except for the following modifications. 1) the Pd coupling
employed benzyl bromide to generate 1-(4-carbomethoxyphenyi)-2-
phenylethanone which was eluted from silica gel using 5% EtOAc/hexane;
and 2) refluxing a solution of N-[1-(4-carbomethoxyphenyl)-

15 2-phenylethyi]formamide in methanolic HCI containing 1% H70 yielded

. the title compound. '

B.  (R),(R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)
' amino]phenyljethyi]amino]-2-phenylethyi]benzoic acid,

20 methy] ester .

The title compound was prepared from a-(4-carbomethoxy-
phenyl)benzeneethanamine following the procedures described in steps D,
E, and F of Exampie 19, e:'gcept for the following modifications: 1)
separation of the R,R and R,S diastereomers of (R)-4-[1-[{2-

25 triethylsilyl)oxy-2-{4-phenylmethoxy-3-[(methylsulfonyl)amino}-
phenyl]ethyl]amino]-2-phenylethyl]benzoic acid, methy! ester required
three column chromatographies on silica gel using 0.5-2% '
acetone/CH2Cl3 as eluant; (R),(R)-4-[ 1-[[2-triethylsilyl)oxy-2-{4-
phenylmethoxy-3-[(methylsulfonyl)amino]phenyi]ethyl]amino}-2-

30 phenylethyl]benzoic acid, methyl ester was converted to the title



KM36a - 141 - S 4.45 4.54 F 11. 46 11.66 HPLC. 100% pure,
retention tine 18.6 m nutes, protocol described in Exanple 9. 5 Exanple 75
[err]-[[[(R)-2-Hydroxy- 2-[4- hydroxy- 3-[ (met hyl sul f onyl )am no pKM3fa] -

et hyl ] am no] net hyl ] - 3, 4- di et hoxy- N- ( phenyl rreﬂfﬂ/ll‘) - 10 benzeneacet an de,
trifluoroacetate salt [err] Followi ng the procedure described in Exanple:
66, [err]- 15 (am nonethyl)-3, 4-di netthoxybenzeneacetic acid, nethyl ester,
preparation described in ste S _conve fir

[err]- (am nonethyl)- 359m B?‘f@tﬁe s'ﬁ??gﬁiﬁ#%?‘w&?e Egglé?tamgsghd
then to the title conpswepd, #&%IsolmengBtwas fiorcthel GisairHPIeQ purifi€stionpl e 74.
20 [err]H NWR (270 MH4 :95%d0P 2
VPPN S s ?mmwl mhmz,éﬁsob s%o(@ 313)”)2@?( ﬁug 31?3%2}”
4.01 (m 1H), 4.24 (d, 36Y)ddg Hb%%ﬂj(s’iﬁ)) 2@%%"1),14477( 4 Lésééd(hﬁ)’zm-“
7.07- 7.29 (m 6H), 57. 3, 88D, 24572 {mr3 HY, 7NeRd( 6 H)MHas (dRIHY, B00RM; 2 Hyr r ] |

113 04, ‘113 b5, 117, 02, FIMET Mz DsQDY; § 9.6:301;528,506.05% %?@62&673 1244,
128.88, 129.86, 130.00.125301261, 1283, $29.7,1109.9.030.4513 11%;, 13251131325 1863, 040.4, 151.7,
17365, 173.70. Mass (Mygy 544

Mass (M + H) 485
10 [a]p =-46.9° (¢ =0.5, MeOH)
Calculated for 1.29 mol H20 and 1.12 mol TFA:

Cale. Found
C 5148 51.49
H 503 4.62
15 N 441 4.33
S 5.04 5.12
F 1004 1007 |
HPLC: >97% pure, retention time 18.7 minutes, protocol described in
Example 1.
20
" Example 83

(_R),(S)-4-{l-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]—
phenyljethyllamino]-2-phenylethyl]benzoic acid, methyl ester,
25 trifluoroacetate sal;

COMe

(R),(S)-4-[1-[[2-Triethylsilyl)oxy-2-{4-phenylmethoxy-3-
0 [(methylsulfonyl)amino]phenyl]ethyl]amino]-Z‘ph_enylethyl]benzoic acid,



KMB6a - 142- Calculated for 1.8 nol Herr]O and 1.45 nol TFA: Calc.

Found C 51.03 50.78 H 5.30 4.99 5 N 5.83 ' 6.06 S

4. 45 4.45 F 10. 29 10. 22 HPLC: 100% pure, retention tiKM36a7. 7

m nutes, protocol described in Exanple 9. 10 Ek¥hmple 76
[err]-[[[(R)-2-Hydroxy-2-[4-hydroxy-3-[ (nethyl sul fonyl)am no] phenyl] -

et hyl ] am no] met hyl ] - 3, 4- di met hoxy- N-( 2- phenyl ethyl)- 15 benzeneacet ani de,
trifluoroacetate salt [er Fol | pwi e ure crlbed |n Ex

66. a- 20 ‘(ani nonet hyl lfs'&fh@f‘f% f‘fﬁ@h@g le ﬂl?r“ﬂe
(preparation described cnmpsuwaoﬂlowingahappdceduré’)it:scmm ummeBtoéExampktSZt 0

[err]- (am nomethyl)- 314-1Mtimﬂ%éﬁaﬁb?nw%%h)}bﬂﬁ‘m@m@d@(cﬁ[‘ﬂl—lz
then to the title corrpound foll ow 8 Hils)roce Ure describ

except that 40% sol vent-2 (e Bhgh TR S R4 (0. 58D H3,% 1Hh 6 84 dd.
KMB6a - 143- 5 1H),6.9-7.1(m, 3 H),7.1-7.2 (m, 3 H), 7.27 (d, 1 H), 7.45 (d, 2H), 8.00 (d, 2 H).
13C NMR (68 MHz, CD30D): & 39.6, 40.5, 52.8, 53.8, 65.0, 69.6, 116.6, 1243,
125.2, 126.1, 128.3, 1297, 129.8, 130.4, 1313, 1325, 133.5, 136.2, 140.1, 1517,
167.7.
Mass (M + H) 485
10 [a]D =+13.1° (c = 0.5, MeOH)
Calculated for 0.85 mol H20 and 1.16 mol TFA:

Calc. Found
C 5191 51.67
H 492 4.63
15 N 443 4.44
S 504 5.12
F 1046  10.56
HPLC: >99% pure, retention time 18.8 minutes, protocol described in
Example 1. |

20

Example 84 . _
(R),(R)-4-[1-[[2-Hydroxy-2-[4-h ydroxy-3-[(methylsulfonyl)ammo]pllenyl]-
ethyllamino]-2-phenylethyl}benzoic acid. trifluoroacetate sait

Ho H

(R),(R)-4-[1-{[2-Hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)amino]phenyl]}-
ethyl]aminoI-Z-phenylethyl]benzoic acid, methyl ester (preparation described in
30 Example 82) was stirred under Arin MeOH containing 1 N NaOH. Upon
completion. the reaction was acidified with TFA, concenrtrated and the title



[err]H NWR (270 MHz, CDOerr]OD): [err] 2.71 (t, 2H), 2.92 (s; 3H), 3.16 -
3.27 (m 3H, 3.35 (m 1H), 3.54 - 3.70 (m 2H), 3.81 (s,3H), 3.84 (s, 3H),
3.88 (m 1H), 4.85 (m 1H), 6.80 - 7.15 (m 10H), 7.39 (d, 1HKM36ar]C NWR
(67 MHz, CD[err]OD): [err] 36.19, 39.63,42.05,1580. 64, 50.87, 5 . 55.11, :
55. 29, 56. 53, 69. 31, 112.77, 113.49, 116.64, 121.74, 121.86, 124.43, 125.47,
126. 16, 127.28, 129.39, 129.62, 129.79, 133.43, 140.20, 150.76, 151.08,

. ot ol o b e Sl S
(R, (R - N-[ 5-[ 1- ( Hydr odegertbed]ift Ex8mgledi)net hyl phenyl ) - 2- phenyl et hyl ]- 15
am no] et hyl ] - 2- (hydr ox mm U‘i@l‘i—ﬂ? o) ' , [ - t
[err] Theyt ? t e( cgnpou?% vvas)(%ir epar eggérw(l)%i ?%ﬂ%%?ﬁ@%%yﬁﬁe%ﬁ???ggmsfﬁ),
>~ phenyl et hanone ( pr ephBB{dd FledePi(bd Hh 437Ab Y ).88 (@ | POt (m. 3 H, 7.1-
;1); opedu[ e discr ihbec5 ![ m . EXARIED, 1.93 (EXG8NY .44q4, 2 15, .00 (d0RiH)g nodi ficati ons]:
in ste , chromat o . ' e r,r
~separ at edpt he anti oxi %ém%?@‘?# @3%nl€ggga@%a§r@%§)%/ ﬁ@ {{é'g 152'4’
chromat ogr aphy of st epld5.4d26dyl28.24129 A22R8, 1304,1181.4c13305136:4d 14%2, 151 169.0.
purified via prep HPLG?Hg@Q*_%%“ZEI vent B. [err]H NWR (270 Mz, _
err]OD): [err] 2.3 (s, . . , 3.00 , 3H), 3.15 (t, 1H),
3%5 (%, )1H)[ 3.]61 (dd,alwfjﬁéigﬂ%é’%%. 81 (m(il—l),l_%. 95 (d,(lH),H)7.08

- 7.23 (m 9H), 7.8 (Calcdided for 2.KVafd HyOhd 1@ o} CFAMR (67 Mz,
COlerr]CD): [err] 19.54, 19. g7 39.64.40-19, 53.6, 65.88,

C 50.08 49.78
H 5.06 471
N 449 4.79
15 - § 514 5.22
F 914 9.51
HPLC: >98% pure, retention time 16.2 minutes, protocol described in
Example 1. '
20
_ Example 85
(R),(S)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[(methyisulfonyl)amino]-
phenyl]ethyl]aminoI-Z-phenylethyl]benmic acid, trifluoroacetate salt
25

~ (R),(S)-4-[1-{[2-Hydroxy-2-{4-hydroxy-3-{(methylsuifonyl)-
aminojphenyl]ethyl]amino]-2-phenyiethyl}benzoic acid, methyl ester.
~ trifluoroacetate salt (preparation described in Example 83) was converted
30 to the title compound foilow‘mg the procedure described in Example 34,
except that 37% solvent B was employed for preparative HPLC.



69. 96, 116.64, 124.30, 125.43, 126.06, 127.04, 128.02, 129.52, 130. 38,
130.78, 131.42, 132.40, 133.58, 136.90, 138.90, 139.59, 151.53. Mass (MtH)
568 5 [err] =-35.0 (¢ = 1.00, MeOH) Calculated for 0.02 nol KM36a] O and
1.4 nmol TFA: Calc. Found C 54. 33 ~ 54.3354+ 5.16 4.42 10

N 4.56 4.31 S 5.22 - 5.20 F 12.98 12.97 HPLC: 97% pure,
retention tine 23.6 m nutes, protocol described in Exahple 9 15 Exanple 78
(R-N-[5-]1- (Hydroxy 2-[[1- (4 hydr oxyphenyl ) - 2- (2-thi enyl) et hyl ] -

am no] et hyl ] - 2- (hydr oxy}mm(mmﬂar@;ﬂ)mm&ﬂlwddd A¢1), 2.8914, 3dIN3d6t(dd.cl H), 3.28

salt [err] A [err]- ( %ﬁgg@fq)’l—lﬁ4%5t(8&01pﬁf%98°5t2@ai1?ﬁ1‘f'6 g3 1¥,

avai l able 2- thlenylacet ONnversi o corr sponhlng

aci d choride upon refl dm,ﬁrmsmgl@,llﬂhﬁeﬂ“i@ez Ha80tthedik ed to

1t(4 Zetpogphelnyl) 21(13ctrhhm1668)MHha@D mssnspsmmrs)gcsedﬂoeagde.qqsimm.s.n
step Ao anmpl e -2-(2- .t hi . a S
converted to [err]-(s4- H&é&&%mrﬁ%{) Eﬁ%ﬁﬂéhgef%ﬁ&geﬁggnéﬂt%émo 1517,
procedure described in 9@ C of Exanple 30 1 except for the foll ow ng

nodi fication. The amdu& X Sﬁ...reactlon after dilution with Herr]Q
was extracted 2 x - wth errf cr|8r to ba5|f|cat|on _

[alp =+ 5, MeO
Calculated for 3.4 mol H,O and 2.0 mol TFA.
10 Calc. Found
C 44.26 44.23
H 4.62 4.25
N 3.69 3.30
S 422 4.53
15 F 15.00 12.73
HPLC: >99% pure, retention time 15.7 minutes, protocol described in
Example 1.
20 Example 86

(R),(R)-4-[l-[[2-Hydroxy-z-[4-hydroxy-3-[(methylsulfonvl)ammo]-
phenyl]ethyl]ammo]-z-pllenylethvl]—N-methylbem.pmlde,
tnnuoroacetate salt

.- To a 0°C solution of (R),(R)-4-{ 1-[{2-hydroxy-2-[4-hydroxy-3-.
[(methyisulfonyl)aminojphenyl]ethyl]amino]-2-phenylethyl]benzoic acid
(74.1 mg, 0.12 mmol; preparation described in Example 84) and 62.1 mL
30  (0.36 mmol) of Hunigs base in 3 mL of dry DMF was added MeNH»-HCl



KMB6a - 145- extraction 3 x with Et OAc and |sol ation of the title conpound
after concentration. B.

(R) -N-[5-[1- (Hydroxy-2-[[1-(4-hydroxyphenyl)-2-(2- 5 KM36a

t hi enyl) et hyl ] -am no] et hyl ] - 2- (hydr oxy) phenyld H-hane- sul f onani de
‘[err]-(4-Met hoxyphenyl) - 2-t hi opheneet hanam ne was. converted to.

(R -N-[5-[1-hydroxy-2-[[[1-(4-met hoxyphenyl)-2-(2- : '
t hi enyl ) et hyl ] am no] et hyl ] - 2- ((Rheny] net hoxy).phenyl | met hane- sul f onam de
fol l owi ng the procedur égems,m@dnmlwf&kowdﬁw yeroxyenzimiazgl °| |11 gyl e 19
erceptj fﬁr t hedf ol | ?WI OQBrmﬂhbf)Iaﬂatheﬂrl$(3-dxﬁmthirlﬁﬁxﬁ@pr@pyl&g»édﬁtl@ﬁﬁédiﬁfﬁaélﬂCl
eluted the product fro C tu t wo, di ere

- step E, the chromat ogrg%%#g{_z%a 1?§mc1§1§| g‘n‘q}v\g'ém 1??‘8'&“ ‘R&&T“ﬁ‘%‘h“ﬁ “21‘"“0“
equi val ents of BBr3 tovathB2OoMsaxapcted aith) EtOdc(Bixyn The orgenic layers were

(R - I\E[fh[ |1] hydEO)ﬁy52| [viat%ht{d‘lwh mtﬂwwiaﬁt%aah :earlé%wm%mha@(ml H 0(1 x) and

am no] et hy phenyl net ho nmet.hanesu n g
to -40 over 1 hour pri Opm oééégﬂeiﬁl apAchn %’&"&E&c@%ﬁf%ﬁﬂ“@@ﬂ%ﬁ%ﬁ%x |
with Et OAc generated cibygeeparitive HRUGhelutittg Wit 35% @ ysingthe protodsh aésobibedth

.concentration, the cr u% dgct was pur| fied by 20 preparative HPLC
chromat ogr aphy el uting w “33% sol vent B (see Exa |l e 1 for HPLC protocol)

to obtain the title colBoNMR @70 MHzROP):28 289 (& )Qe?ﬁffﬁlf'ilihtq%‘n(m [lé'f)r?ll-l'
NVR (270 Mz, COf enp] 0@23§ eza} 3?607(Qd21 ) (4%1 @d)u-? 897 (d, 11—1)5451);6 & 19ﬁ) (750-71

“1.5H), 3.00-3.1 (m lH) .7 n(.”}gng 3,1(514 5“271301 7?(§4¥“§r.

iH), 6.72 (d, 1H),
[err] C NMVR (68 |sz, (68[MHP..]CBJIOQ,’& 83263439 3066 5493633, 768, 15196 124.5,

i B e R o B AP AR
15 Mass (M + H)484 and (M - H) 482
{alp =-40.0° (c = 0.5, MeOH)

Calculated for 2.4 mol H20 and 1.4 mol TFA:

- Cale. Found

C 48.64 48.59
20 H 5.17 473

N 6.12 5.97

S 4.67 4.58

F 1162 1129 |

HPLC: >99% pure, retention time 14.7 minutes. protocol described in -

25 Example 1.

_ - Example 87
(R)y(R)-N-[5-[1-(Hydroxy-2-[[1-(2-naphthaleny})-2-(pheny})ethyl]-
30 aminojethyl]-2-(hydroxy)phenyllmethanesulfonamide,
triflucroacetate salt



Mass (MrH) 449 HPLC. 93%pure, retention tine 19.4 ninut es. protocol
described in Exanple 1 KMB6a - 146- Exanple 79

(R)-N-[5-[2-[[bi s[ 4- (2- Met hoxy- 2- oxoet hoxy) phenyl ] met hyl ] ani noKMB6a

hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul fonari bé.- tri fl uoroacetate 5 salt
[err] A -bis-(4-(2-Methoxy-2-oxoet hoxy)phenyl ) nmet hanam ne Fol |'-owi ng the
procedure in step C of Exanple 1, 4,4'-dimethoxy- 10 benzophenone was '
converted to N-[bis-(4-nethoxyphenyl)nmethyl]- formanide. To a solution of -
the above formamide (2.2g, 8.1 mml) in anHQdr#us CH err]d[err] (50 m) at
OC under N err] was added 1.0 M sol ution of 3BN CHerr]d[err]
(20.0 mM). After warmng to 20C and stl or ¥, the reaction

m xture was quenched with aq. NaHCO3 a with Et OAc. The

Et OAc fractions were washed with brine, ve SO4 and then stripped
to obtain 1.9 g of N-[bis-(4- hydroxyp#enyl mémyl mam de. To a stirred
solution of the above bis-phenol (1.01 g, 4’1 nmol dry DMF (5 nL) was
added 60% NaH in mneral oil (460 ng, 11.5 mmol) 20 at 20C under N err]
and subsequently, after 15 m nutes, nethyl bronoacetate (1.06 nL, 11.2
mol ). After stirring for offbekidecompound wasqrepancdasmeposmmscidllyavailableer r ] O

and then extract ed u tgg chi[ﬁﬁe%lﬂﬂﬂgg He PSS URABEn kil A of

X), dried over concentrate

N-[ bi s- (4- (2- et hox v FFGSRERY F‘)enfellwyl'ﬂsf'ﬁ?%?ﬁt&?és 2k) the Pd cpupling: i on
fromsilica gel using Eﬁiﬁd‘ye&)ﬁeﬁi}%mae T)8% BrOhe/CH,Cl; separated the R.R and

R,S diastereomers of (R)-N-{5-[1-(triethylsilyl)oxy-2-{[1-(2-

naphthalenyl)-2-(phenyl)ethylJaminojethyl]-2-(phenyimethoxy)phenyi]-

methanesulfonamide on 0.25 mm silica TLC plates; and 3) Final HPLC
10 purification of the title compound derived from the R.R diastereomer

utilized 59% solvent B.

1H NMR (270 MHz, CD30D): 8 2.86 (s, 3 H), 2.92 (dd. 1 I-I) 3.15(dd, 1

H), 3.4 (dd, 1 H), 3.63 (dd. 1 H), 4.66 (dd, 1 H),4.75(dd. 1 H),6.82(d, |

H), 6.9-7.0 (m, 3 H), 7.1-7.2 (m, 3 H), 7.31 (d, 1 H), 7.5-7.6 (m, 3 H), 7.75
15 (s, 1 H),7.8(m, 1H),7.9(m,1H),7.94 (d. 1 H).

Mass (M+H) 477

[@lp?2 = -46.5° (c = 0.5, MeOH)

Calculated for 0.93 H20 and 1.2 mol TFA:

Calc. Found
20 C 56.04 56.04
H 497 4.54
N 445 421
S 5.09 5.10
F 10.85 10.57
25 HPLC: 100% pure, retention time 21.6 minutes, protocol described in
Example 1. ' '

Example 88



conmpound was obtai ned by refluxing the above bis-ester ( 1.1 g, 2.8 mmol)
for 45 mnutes in nethanol (25 nL) containing conc. HCl (1.0 nL). After
cooling, pH adjustnment to 11, concentration, and extraction w ¥e0oAc (3
x), the EtOAc | ayers were washed with brine, dfS%d over MySO4 and 30 then
concentrated to obtain the title conpound (305 ng) KMB6a B.

(R -N[ 5-[2[[bi s[ 4-(2- Met hoxy- 2- oxoet hoxy) phenyl ]

met hyl ] am no] - 1- hydr ox nanj
Fol | owi ng the procedur Mi’ﬁ‘lﬁ%@@ﬁ@ﬁ' ?@Y'g'“ﬁﬂngw ,'ngﬂeg%gtﬁ"ﬁ'
(4- (2- met hoxy- 2- oxoet hanm)qimuﬂﬂ-ﬂatdmxne)phmﬂmmmﬁonwideo the title
conpound except for thgsf ﬂ% %ﬁ% difications: 1) the triethylsilyl ether
was eluted fromsilica ge Et OAc/tol uene; and 2)the title
conpoundwas i sol ated using 41% sovent B fopoHPKC pur| fication. 10 [J[err]H
NVR (270 MHz, CDO[err]OD): [err] 3.0 (s, 34 rn 2H),. 3.86 (s,
6H), 4.85 (s, 4H), 5.64 (s, 1H) 6.95-7. 1H),745-
7.65(m 4H). [err]C NWR (68 Mz CD[err]
59. 42, 65. 90, 66. 02, 69.62, 116.36, 116.4
129. 66, 130.0, 15 130.26, 130.52, 133443, ﬂﬁ 55
(MrNa) 611 [err] = -7.14 (c = 0.56, IVEO—D HPLCMe g4go flire, retention tine
17.1 minutes, protodol described in Exanple 1. 20 anple 80 (R,
(R -N-[5-[2-[[1-(1-(1, 3- Benzodi oxol - 5-yl ) - 2- phenyl et hyl ] am no] - 1-
hydr oxyet hyl | - 2- chl or Ophe”y'(iﬂﬁ*)-'?@’f‘?-fHktfi@ﬂﬁ?ml?ﬁaox&fﬂ-[f[i-‘d?—ﬁlgﬁﬁﬁﬂ@ﬁﬁ)-z-
(phcnyl)cthyl_]amino]ethyl]-2-(phenylmethoxy)phenyl]- _
- methanesulfonamide, described in Example 87, was converted to the title
10 compound using the procedure described in Example 87, except that the
final HPL.C purification employed 62% solvent B.

- 1HNMR (270 MHz, CD30D): 32.77 (t, 1H), 2.89 (s, 3H), 3.05 (dd, 1H),
3.26 (t, 1H), 3.50 (dd, 1H), 4.57 (dd. 1H), 4.89 (m, 1H), 6.84 (d, 1H), 6.86
(t, 1H), 6.99-7.03 (m, 3H). 7.12-7.21 (m, 5H), 7.27 (d. 1H), 7.39 (d. 2H).
15 Mass (M+H) 477
© [a]p?2 = +20.5° (c = 0.5, MeOH)
Calculated for 1.02 H2O and 1.35 mol TFA:

t. 16, 125 31, 126 06,
). 87, 171.1. Mass

Calc. Found

C 5497 54.97
20 H 43838 444

N 432 4.11

S 494 5.10

F 1186 1153 |

HPLC: >99% pure, retention time 21.5 minutes, protocol described in
25 Example 1. |
Example 89

(R),(S)-4-[1-{[2-Hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)amino]-
30 phenyljethyllJamino]-2-phenylethyl]benzeneacetic acid. methyl ester,
trifluoroacetate sait '



25 salt [err] The title conpound was prepared by coupling (R -[err]-(1, 3-
benzodi oxol - 5-yl ) benzeneet hanam ne (preparation described in Step B of 30
Exanpl e 60) with (R -N[3-[2-iodo-1-[(triethylsilyl)oxy]ethyl]KM36a KMB6a
- 148 - chl orophenyl ] met hanesul f onam de (prepated-from

-2-brono-1-[ 4-chl oro-3- [ (nethyl sulfonyl)am no] phenyl ] et hanone, preparation
described in Exanple 69, utilizing the procedures described in step A- C
of Exanple 19) follow ng the procedure described in steps D and E of
Exanple 19 5 with the follow ng n‘DdIflcatIOI’lﬁ 1) Chromatography on silica
gel using 25% Et OAc/ hexane yi el ded (R), : :
(R-N[5-[1-(triethylsilyl)oxy-2-[[1-(1, 3-
benzodi oxol - 5-yl ) - 2- phenyl et hyl ] am no]
sul fonamde. 2) In step Ethe title co
using 1:1 Et OAc/ hexane prior to final o=HPLC purification (see 10
Exanple 1 for HPLC protocol) eluting h S29Meol vecw,cBamd err] H NVR (270
MHz, CDlerr]OD), [err] 2.94 (m1lH), 2.98 (s, 3H, 3.06 (m 1H, 3.21 :
(t,1H), 3.50 (dd, 1H), 4.43 , 4.83 (m 1H, 5.97 (s, 1H), 5.98 (s,
1H), 6.76 (s, 2H), 6.9 s, B&thﬂ?-%mn?-zdd'em{etgwbem'é@mﬁ 24 (m 4H),
204%(20 %;D 53733465% 1H) 14 suspesisidriof Nvbronfomerhiiberizbicaictd @B26[ge 012 mol)
125. 44, 125.61, 128. 15%3%6%201%3)8}%“6?@39%26%8§p®0% %?el@é‘} 2’3,
'136. 81, 142.63, 150.07,30P6donfour hews. The-cooletractipn wasipartially copceptrated-H200
MeOH) Cal culated for O.axded]affl ekirhciai & WA MO B Ak frer acidification of the aqueous

~ layer, the resulting precipitate was filtered and washed well with H20 1o
10 yield 13.6 g; 4 EtOAc extractions of the filtrate yielded an additional
2.7 g. Recrystallization of the combined solids from H2O/EtOH using
activated charcoal and filtering through Celite afforded 15.20 g of 4-
cyanomethylbenzoxc acid.
A solution of 4-cyanomethylbenzoic acid (10.0 g, 62.2 mmol) in
15 thionyi chloride (65 mL) containing DMF (1 mL) was refluxed for three
hours, cooled, concentrated, dissolved in hot EtOAc, treated with activated
charcoal, filtered through Celite, and concentrated to yield 4-
cyanomethylbenzoyl chloride. 4-Cyanomethylbenzoyi chloride was
converted to the title compound following the procedure described in step
20 A of Example 82 with the following modifications: 1) 1-(4-

' cyanomethylphcnyl)-2-phcn'ylethanonc was chromatogfaphed on silica gel
using 2:3 EtOAc/hexane; 2) purification of N-[1-(4-cyanomethylphenyl)-
2-phenylethyllfonnamide entailed treatment with activated charcoal in
EtOAc followed by recfystalization from EtOAc/hexane; and 3) the title -

25 compound was chromatographed on silica gel eluting with 10%
acetone/EtOAc.

QS enyl ] met hane-
pted fromsilica gel

B. '(R),(S)-4-'{ 1-[[2-Hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)-
aminojphenyl]ethyiJamino]-2-phenylethyl]benzeneacetic acid,
30 methyl ester '



Cal c. Found C 50. 41 50.41 H 4.39 4.30 25 N 4.49

4.49 S 5.14 5.21 F 10.04 10.24 d 5.68 : 5.71 HPLC. 100%
pure, retention time 20.0 mnutes, protocol described in 30 ExEM3t@ 1
Exanpl e 81 KMB6a - 149- - 159 -

(R),(S)-I\I—[5-[_1-(I—|ydroxy-2-[[1-('2,4-di met hdxy-3-pyri di nyl)-2-. '
phenyl et hyl ] am no] et hyl ] - 2- hydr oxyphenyl ] rret hanesul fonam de [err] 5 The
titl d d f R 5-[1- .
(111 ot hyl 51 1y1) oxy- 2 [[1- (2The Rk CErRORH S FPRRA SO Do YLt i
am no] et hyl ] - 2- (phenyl @Eﬁm&m)ﬂbﬁﬂbﬁeh&ﬁtbmlﬁﬁﬂh%mwﬁﬂmeﬁﬂmbﬂiﬂi?s
described L ot eb ot ARTRakaRns g bR B R E WanARRRE! P, 10
S
1H), 2.63 (dd, 1H), 2. Stparanorof)the B.Bm@kﬁmmremrs oﬁ(ma%l HB-(br. s, 1H),
3.90 (S, 3H), 393 65, @k 1@@&5@- 4,%&@&3&%1&@1“&? Buhihol 1) . 6. 78

Coferr] 0y Lerr] 3?% pigie}fetyating) & phesbistiidlbghia Aeid ypehyl cSEL #09.257wm 1
122.2, 124.5, 126.6, 128ic TUCPlais rekjiired multifie develdifinetus dsig B5%60. 0, 162. 1.
. MeOH/CH2Cl2; (R),(S)—4~{ 1-[[2-triethylsilyl)oxy-2-[4-phenylmcthbxy-_B-
[(methylsulfonyl)amino]pheny_l]ethyl]ahxinoi-2-phenylcthyl]benzcneacetic
10  acid, methyl ester was converted to the title compound: 2) in step E. 70%
EtOAc/hexane was the eluant: and 3) in step F, 44% solvent B was
employed for the final HPL.C purification.
1H NMR (270 MHz, CD30D): § 2.75-2.83 (m, 1H), 2.89 (s, 3H) 3.02 (dd, 1 H),
, 3.23-3.32 (m, 1 H), 3.48 (dd, 1H), 3.66 (s, 2H), 3.67 (s, 3H), 4.54 (dd, 1H), 4.83-
15 4.89(m, 1 H), 6.84 (d, 1 H), 6.98-7.03 (m, 3 H), 7.14-7.18 (m, 3 H), 7.27 (d, 1 H),
' 7.31(s,4 H). '
13C NMR (68 MHz, CD30D): § 39.6, 40.5. 41.1, 52.5. 53.5. 65.0, 69.5, 1 16.6,
124.2, 125.2, 126.0, 128.1, 129.6, 129.8, 130.4, 131.3, 133.5, 133.7, 136.6, 1374,
151.6, 173.6, 174.7. |
20 Mass(M+H) 499
[axlD = +0.3° (c = 0.5, MeOH)
Calculated for 0.3 mol H20 and 1.12 mol TFA:

Calc, Found
C 53.69 53.70
25 H 5.06 5.15
N 443 4.28
S 5.08 5.02
F 1011 . 1012
HPLC: >98% pure, retention time 19.5 minutes, protocol described in
30 Examplel.

Example 90



Mass (M+H) 488 [err] = -4.7[err] (c = 0.17, MeOH) 20 Calculated for 1.00

H20: Cal c. Found C 57.02 57.38 H 6.18 5.86 N 8.31
8.16 25 S 6.34 5.91 HPLC. 99% pure, retention tinmemMsgaS
m nut es. protocol described in Exanple 1. Kg6a - 150- Exanple 82

(R, (R -4-[[2-Hydroxy-2-[4-hydroxy-3-[ (net hyl sul fonyl )am no] -

phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ acid, nethyl ester,
trifluoroacetate salt [err

[err] - (4- Carbonet hoxypMR )}%&H@fﬁﬂ!ﬂﬁ&hﬁf{ﬂdﬂm‘&[(m@h&bﬂfm&ml-
prepared from 4-car bong &mmmhopmﬂaﬂemy%m ok hh&hil@fter,
commerci al |y avail abl e car bonet ho benzoic acid in

foll owi ng the proceduré“ﬂ‘ém@? step B of Exanpl e 55, except for the
foll owi ng nodifications. 1) the Pd coupling enpl oyed benzyl brom de to
~generate 1-(4-carbonethoxyphenyl) - 2- phenubetl-hanone whi ch was eluted from

silica gel using 5% Et OAc/ hexane; and 2) r fl wxi g I ution of
N-[ 1- (4- car bonet hoxyphenyl )- 15 2-phe | ] -4)r B 0 i n met hanolic HC

containing 1% Herr]Oyielded the titl oun .
(R, (R -4-[1-[[ 2- Hydr oxy- 2-[ 4- hydr oxy- onyI )
5 _ HO HN— Me . CH,COMe

 (R),(R):4-[1-[[2-Triethylsilyl)oxy-2-[4-phenylmethoxy-3-
{(methylsulfonyl)amino]phenyljethyi}amino]-2- phenylethyl]benzcncacetié
acid, methyl ester (described in step B of Example 89) was converted to
- 10 the title compound following the procedure described in step B of
Example 89. . '
1H NMR (270 MHz. CD30D): 6 2.90 (s, 3 H), 3.05-3.25 (m, 2 H), 3.54 (dd, 1
H), 3.66 (s, 5 H), 4.49 (dd, 1 H), 4.70 (dd, 1 H), 6.85 (d, 1 H), 6.99-7.03 (m, 3 H),
7.13-7.19 (m, 3 H), 7.30 (d, 1 H), 7.31 (s, 4 H).
15 13CNMR (68 MHz, CD30D): & 39.7, 40.2, 41.2, 52.6, 53.8, 65.7, 70.0, 116.6,
. 124.4,125.5, 126.1, 128.1, 129.6, 129.9, 130.4, 131.4, 133.6, 134.0, 136.7, 137.5,
- 151.7, 173.6. _
Mass (M + H) 499
[alD =-34.4° (c =0.5, MeOH)
20  Calculated for 0.6 mol H2O and 1.12 mol TFA:

Calc. Found
C 53.24 53.24
H 5.11 5.07
N 440 441
25 S 503 4.85
F 10.02 10.06
HPL.C: >98% pure, retention time 19.5 minutes. protocol described in
Example 1.

30
Example 91



am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ acid, 20 met hyl
ester The title conpound was prepared fromJ[err]-(4-carbonethoxy-

phenyl ) benzeneet hanami ne foll owi ng the procedures described i nKM36ps D, E,
and F of Exanple 19, except for the follow ng ¥ddifications: 1) separation
of the RR and R S diastereoners of (R -4-[1-[[2- 25 :

triethylsilyl)oxy-2-[4-phenyl net hoxy-3-[ (nethyl sul fonyl)am nol -
phenyl ] et hyl ] am no] - 2- phenyvl l,bepzoi i me | ester, r ui,ref t hree
col unm chr omat ogr aphi eglt‘]b&l)é‘ﬁil&' mﬁ%’&ﬂé&i’%’@"é’%@?‘ﬁﬁ%ﬂmgw “err]
as eluant; (R), (R -4-[ phéryllethylianinbl2iphehylethyPlbprizeneacetic acid, :
phenyl met hoxy- 3- [ (et hyl L,ho] phenyl ] et hyl ] am no] -2- 30 -
phenyl et hyl | benzoi ¢ ac?‘h,ﬁu&n@?%&gglgr wag cogverted to the title KMB6a -
-~ 151- conpound; 2) in step E, 70% Et QAc/ Hgxane was the eluant; and 3) in
step F, 48% sol vent B was enpl oyed for the/WNuic rification. [err]H
NVR (270 MHz, CDOerr]OD): 8 2.90 (s, 3 : : , 3.1-3.3 (m 2 H,
. 3.61 (dd, 1 H, 3.89 (s, 3 H, 4.62 (d dd, 1 H), 6.86 (d, 1
H, 7.0-7.15 (m 3 H, 7.1-7.2 (m 3 H 1 H, 7.45 (d, 2 H),

8.00 (d, 2 H. [err]C NVR (68 Miz, CDMOr]8D)me[err
39.6,40 1,52.8,54.0,65.5,69.9, 116.6, 124.%, 125 4, 176M, 128.3, 129.7,

129.9, 130.4, 131.2 132.5, 133.5, 136.3, 140.4, 151.7, 167.7. Mass (M + H)
112 ol TEA cal, o oyt EOsalLe g SOl A Ea g HicheaYloniR. and
_ amino}phenyl]ethyl]lamino}-2-phenylethyljbenzeneacetic acid, methyl
ester, trifluoroacetate sait (preparation described in Example 90) was
converted to the title compound follawing the procedure described in
10  Exampie 84, except that 37% solvent B was employed for preparative
HPLC. _
1H NMR (270" MHz. CD30D): §2.9-3.0 (m, 1 H), 2.95 (s, 3 H), 3.05-3.26 (m,
2 H), 3.45 (dd, 1 H), 3.54 (s, 2 H), 4.43 (dd. 1 H), 4.65-4.8 (m, | H), 6.86-7.3 (m,
: 12 H). _ _
15 13C NMR (68 MHz. CD30D): § 39.3,39.9, 41.0, 52.4. 65.1, 69.4, 117.5, 124.4,
125.1, 125.9, 126.7, 128.2, 129.7, 130.3, 131.3, 132.7, 132.9, 136.2, 136.8, 151.5,
177.2. . |
Mass (M + H) 485+
[@]D =-31.6° (c = 0.5, MeOH)
20  Calculated for 2.35 mol H20 and 0.93mol TFA:

Calc. Found
C 50.97 50.68
H 5.36 4.97
N 443 437
25 S 507 5.02
F 837 8.06
'HPLC: >97% pure. retention time 18.1 minutes, protocol described in
Example 1.

30



15 N 4.41 4.33 S 5.04 5.12 F 10.04 10. 07 HPLC. >97%
pure, retention tinme 18.7 mnutes, protocol described in Exanple 1. 20
Exanpl e 83 (R), (S)-4-[1-[[2- Hydroxy 2-[ 4- hydr oxy- 3- [(mathylsulKMﬁﬁh)am noj -
phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ acidl6é2met hyl ester, 25
trifluoroacetate salt [err]

(R,(S)-4-[1-[[2-Triethylsilyl)oxy-2- [4 phenyl met hoxy-3- 30

[ (et hyl sul f onyl ) am no] phenyl ] et hyl ] am no] - x%q le et hyl ] benzoi ¢ aci d,

KMB6a - 152- nethyl ester (described in ste 9I%xarrpl e 82) was converted

to the title conmpound {R),(S)-1e[[2-Fydpoxyc2dd-hydomys3-{(methylsulfmy))aminb]-

Exanple 82. [err]H NMR by I

S 5,08 (a1, ghe et ianiof ﬂg@?%'aﬂ‘ﬁff%wi&é%"#w’ *5“ m*saiﬁ
(dd, 1 H), 9(m1H) 6.84 (dd, 5 640-7.1 (m 3 H), 2(m3
H, 7.27 (d, 1 H, 7.45 (d, 2H), 800(d 4 H)

Cerr]OD): [err] 39.6, 40.5, 52.8, 53.8
126.1, 128.3, 129.7, 129.8, 130.4, 131/
151.7, 167.7. Mass (M + H) 485 10 [er
for 0.85 nol H20 and 1.16 nol TFA -Calr(':d

5 H

0.5, I\/EO—I) Cal cul at ed
51.91 51. 67

cOoH

(R),(S)-4-[l-[[2-Hydroxy-2-[4—hydroxy-3-[(methylsulfonyl)-
amino]phenyl]ethyljamino]-2-phenylethyl]benzeneacetic acid, methyl
ester, trifluoroacetate salt (preparation described in Example 89) was
10  hydrolyzed to the title compound following the procedure described in
Example 84, except that 37% solvent B was employed for preparative
"HPLC. After lyophilization. the TFA salt of the title compound was
converted to the sodium sait and the product chromatographed on CHP-
20P resin using 10% and 25% CH3CN/H70 to elute the title compound.
15 IHNMR (270 MHz, D;0): § 2.49-2.55 (m, 1 H), 2.65-2.73 (m, 1 H), 2.86 (br s,
5 H), 3.43 (s, 2 H), 3.82 (m, 1 H), 4.54 (m, 1 H), 6.70-7.18 (m, 12 H).
13C NMR (68 MHz, D,0): '5 40.3, 43.9, 46.0, 54.4, 65.3, 73.1, 118.5, 124.0,
126.0, 128.4, 128.7, 129.6, 130.4. 1309, 131.2. 133.0. 138.7, 139.6.140.4, 154.4,
182.7. '
20 Mass (M +H) 485t _
[@]D =-4.2° (c = 0.5, MeOH)
Calculated for 3.19 mol H0:

Calc. - Found
C 53.23 52.97
25 H 5.97 5.59
N 497 4.71
S 5.68 5.59
HPLC: >97% pure. retention time 17.9 minutes. protocol descnbed in

Example 1.



H 4.92 4.63 15 N 4.43 4.44 S 5.04 5.12 F 10. 46
10.56 HPLC. >99% pure, retention tine 18.8 mnutes, protocol described in
Exanpl e 1. 20 Exanple 84 KM36a

(R, (R -4-[1-[[ 2- Hydr oxy- 2- [ 4- hydr oxy- 3- [ ( met hy3ul f onyl ) am no] phenyl ] -

et hyl | am no] - 2- phenyl et hyl ] benzoic acid, trifluoroacetate salt 25 [err]
(R, (R -4-[1-[] 2- Hydr oxy- 2- [ 4- hydr oxy- 3- [ ( et hyl sul f onyl ) am nol phenyl] -

et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ aci d, nethyl ester (preparation:
described in 30 Exanple 82) was stirred urfxample93n MeOH containing 1 N

NaOH. Upon conpl eti on. ' qu,‘q; irE e 4l Wf’ﬁﬁ% ted '
and the title KMB6a (ﬂ%&gﬁiﬁst{gﬂgﬁ? S i’fsdglsﬂggghgflﬁ Irgzanp rat1 ve HPLC
usi ng 39% sol vent B (prBREW, “H’Ekg'gﬂ?i 'Vﬁ‘“ﬂ&ﬁ%ﬁ 'B')‘?“y['EFWﬁPeRW“(dHO VHz,
CD{err]OD): [err] 2.91 (riflucioabetate. &t (d, 1 H), 3.1-3.3 (m 2 H), 3.60 (dd,
1 H), 4.60 (dd, 1 Hgq 4.77 (dd, 1 H), 6.86 (d, 1 H, 6.9-7.1 (m 3 H), 7.1-
5 7.2(m 3 H, 7.33 (d, 1 H. 7.44 (d. . 8.00 (d, 2 H. [err]C NWR
(68 MHz. CD{err]OD): [err] 39.6,40.2, 54" 70 5. 116.6, 124.4, 125. 4,
126.1, 128.2, 129.7, 129.8, 130.4, 131.4 .@ 140.2, 151.7,
\~O0H) 10 Calcul ated

169.0. Mass(M + H) 471 [err] = -43.4
s :
HO MR ,@ _
H N _ .
O H _

- for 2.17 nmol H20 and 1.0 nol TFA
(R. R)-4-[1-{[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino|-

phenyl]ethyl}amino]-2-phenyle;hylfbenzoic acid, trifluoroacetate salt

10  (preparation described in Example 84) and benzylamine were converted to
the title compound following the procedure described in Example 86
except that 54% solvent B was employed for the final HPLC purification.
1H NMR (270 MHz, CD30D): & 2.89 (s, 3 H), 2.9 (dd, 1 H), 3.11 (brt, 1
H), 3.26 (brt, 1 H), 3.61 (dd, 1 H), 4.54 (s, 2 H), 4.61 (dd, 1 H), 4.77 (dd,

15 1H),6.86(d,1H),7.0 (m 3H),7.1 (m, 3 H),7.2-74 (m 6H),745(d, 2
H),7.84 (d, 2 H) | |
13C NMR (68 MHz, CD30D): § 39.6, 40.1, 44.5, 53.9, 65.4, 70.0, 116.6, .
124.3, 125.4, 126.1, 128.2, 128.5, 129.2, 129.5. 129.6, 130.0. 130.4, 133.5,
136.4, 136.9, 138.7, 139.9, 151.7, 169.3

20 Mass (M+H) 560
[(7,11_)22 = -43.0° (c = 0.5, MeOH)
Calculated for 1.7 H2O and 1.10 moi TFA:

. 5,
X
"1

% o

Calc. Found

C 55.71 55.70

25 H 5.28 5.01
N 5.87 5.62

S 448 4.59

F 876 6.38

HPLC: 100% purc; retention time 20.4 minutes, protocol described in
30 Example 1



Cal c. - Found C 50.08 49.78 H 5.06 4.71 N 4.49 4.79 15
S 5.14 5.22 F 9.14 9.51 HPLC. >98% pure, retention tine 16.2
m nut es, protocol described in Exanple 1. 20 Exanple 85 KM36a

(R, (S)-4-[1-[]2-Hydroxy-2-[ 4- hydr oxy- 3- [ ( met-hidsul f onyl ) am no] -

phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ acid, trifluoroacetate salt [err]
25 (R), (S)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[ (net hyl sul fonyl) -

am nol phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi ¢ acid, nethyl ester.
trifluoroacetate salt (preparation described in Exanple 83) was converted
30 to the title conpound follow ng the procedure described in Exanple 84,
except that 37% sol vent B was enpl oyed for Erelﬁgfzi)tlve HPLC. KMB6a -
154- [err]H NVR (270 MHz, CD[err]OD): [err] é , 2.89 (s, 3 H),
3.10 (dd, 1 H), 3.28 ((R,R)-Ny (Z-Hywxcfeﬂyl)&l-l-!)-[[24Iy6507(\el11-[4-hyﬂ)<2xy€§-85 (d, 1

, 7.0-7.1 (m 3 .2
l(-?:l, 2'H). [eg r]C R ( %‘i‘m@“(ﬂi ‘?hﬁpréﬁ'yﬁ%."g?m% ?'é‘?'“é%“."gﬁ %‘.ﬁ'ﬁ'ﬁ'&
69.6, 116.6, 124.3, 5 trifiyorogceis 128.3, 129.7, 129.7, 130.4, 131.5, .
133.3, 133.5, 136.3, 140.0, 151.7, 169.0. Mass (M + H) 471+

10 (R, R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino}-
phenyljethyi]amino]-2-phenylethyl]benzoic acid, trifluoroacetate salt
(preparation described in Example 84) and ethanolamine were converted
to the title compound following the procedure described in Example 86
except that 33% solvent B was émployed for the final HPLC purification.

15 HNMR (270 MHz, CD30D): & 2.90(s. 3 H), 2.9 (dd. 1 H), 3.11 (brt.
H), 3.25 (br t, 1 H), 3.47 (t, 2 H), 3.61 (dd. 1 H), 3.68 (1. 2 H), 4.61 (dd, 1
H), 4.78 (dd, 1 H), 6.86 (d, 1 H), 7.0 (m, 3 H), 7.1 (m,3H) 7.31 (., IH)
7.45 (d, 2 H), 7.82 (d, 2 H).
13C NMR (68 MHz, CD30D): 5 39.6, 40.1, 43.6, 53.8, 61.5, 65.5, 69.9,

20 116.6, 124.2, 125.5, 126.0, 128.1, 129.1, 129.6, 129.9, 130.4, 133.5, 136.4,
136.9, 138.6, 151.6, 169.6 . '

Mass (M+H) 514 .
[@]p?2 = -41.4° (c = 0.5, McOH)
Calculated for 1.18 H20 and 1.13 mol TFA:

25 Calc. Found
C 51.14 51.19
H 524 5.15
N 6.33 6.32 .
S 4383 5.24

30 F 9.70 9.75



[err] = +8.6 (¢ = 0.5, MeOH) Calculated for 3.4 nol H20 and 2.0 nol TFA: 10
Cal c. Found C 44. 26 44.23 H 4.62 4.25 N 3.69 3.30 S
4.22 4.53 15 F 15.00 12. 73 HPLC: >99% pure, rKM36aion tine
15.7 minutes, protocol described. in Exanple 1. 1650

Exanpl e 86 (R) (R -4[ 1-[[ 2- Hydr oxy- 2- [ 4- hydr oxy- 3- [(rrethylsulfonyl)am noj -
phenyl ] et hyl ] am no] - 2- phenyl et hyl | - N- met hyl benzam de, trifluoroacetate salt -
[err] 25 To a 0OC sol ut of ,g) R) 4- droxy 2-[ 4- hydr oxy- 3- -

[ (et hyl sul f onyl ) ani no P‘f ‘Lﬂﬂﬂ ﬁyw&?ﬁﬁétﬁ@ﬂ%wbﬂm (74.1
ng, 0.12 nmol; prepar aEkampiddscri bed in Exarrpl € 84) and 62.1 nL 30 (0.36
mol ) of Hunigs base in 3 nL of dry DMF was added MeNH[ err]. HCl KMB6a
-155- (8.0 ng, 0.12 mmol ) of followed by hydroxybenztriazale (17.7 ngy, .0.13
mmol ) and then 1-(3-dinethyl am nopropyl)-3-ethyl carbodiimde. HJ (22.8 ny,
0.12 nmol ). After sgirring 16 hours, the repgi 1} saf ter dI|UtI0n w th H20,
was extracted wth Et ni c S dvmth H20
(2 x), saturated NaHCE)fg)’&f3 éﬂﬁﬂgqg‘di)@ﬁﬂm ]3@“?123@“0 ﬁ@y dri ed

(Na[err]SCerr]) and caml_mit-I-hydtbxyé’ﬂgl]tz-hymemmnaesaﬁmeiie

10
A. -(R),(R)-N-[-z-[l_-(l_,3-Benzodioxol-5-yl)-2-(-4-ﬂuorobhenyl)-
ethyilaminojbenzeneethanol, trifluoroacetate salt
The title compound was prepared following the procedure
described in step A of Example 60 with the following modifications: 1)
15  freshly prepared 4-fluorobenzyimagnesium chloride was employed; and
2) the 11:1 mixture of the R,R and R,S diastereomers of (R)-N-[-2-[1-(1,3-
benzodioxol-s-yl)_-2-(4-ﬂuorophenyl)ethy1]aminb]bénzeneethanol were
- separated by preparative HPLC using 60% solvent B (see Example 1 for
. HPLC protocol).
20 :
B.  (R)-a-(1,3-Benzodioxol-5-yl)-4-fluorobenzeneethanamine
Following the general procedure described in C.K. Miao et al., Ter.
Lert., 34, 2259 (1993), a solution of (R),(R)-N-{-2-[1-(1,3-benzodioxol-5-
y1)-2-(4-fluorophenyl)ethyljaminobenzeneethanol (4.0 g, 8.1 mmol) and
25 NalO4 (4.5 g, 21.1 mmol) in a mixture of 40 mL water, 10 mi. MeOH and
10 mL conc. aq. HCI was stirrred at 20°C for 48 hours. After partial
concentration, the mixture was diluted with 200 mL of water, stirred for
six hours at 35°C, washed three times with 100 mL of hexane. and then
_ basified to pH 10 by addition of 1 M ag. NaHCO3. The aqueous mixture
30 was extracted 3 x with 200 mL of CH2CI?2; the extracts were dried over
Na2804 and concentrated. Chromatography on silica gel eluting with 2%



by preparative HPLC, eluting with 35% B using the protocol described in
Exanple 1. [err]H NVR (270 WMHz, CDlerr]OD): [err] 2.89 (s, 3 H, 2.90 (s, 3
H, 2.92 (m 1H), 3.1- 10 3.3 (m 2H) 3. 60 gdd, 1 H, 4.61KM36al H),

4.77 (dd, 1 H, 6.86 (d, 1 H), 7.0-7.1 (m 3 Hi667.1-7.2 (m 3 H), 7.31 (d,
1H), 7.44 (d, 2 H, 7.79 (d, 2 H. [e r]CNNR(68M—Iz CDerr]OD): 8 .
26.9,39.7, 40.1,54.0, 65.5, 70.1, 116 124.5, 125, 5, 126.2, 128.3, '129.1,

129. 7. 130.0, 130. 5 13 136 4 . 169.9. 15  Mass (M
+H 484 and (M- 1) asZipHepe N@lé@%&%?cﬁz@ 3RS 1ok it 1 or

2.4 nmol H20 and 1. 4 rmlco‘n'lf;eund:al C. Found C 48. 64 - 48.59 20 H
5.17 4.73 N 6.12 5.97 S 4.67 4.58 F 11.62 o 11,29
HPLC: >99% pure, retention tine 14.7 mnutes. protocol described in 25
Exanple 1. Exanple 87 C.  (RL(R)-N-[5-[2-[[1-(1,3-Benzodioxol-5-yl)-2-(4-fluorophenyl)-

I - 30
5151) ngﬁat hN-yI[]5 [ 1( g%ﬂi??pﬁe[&%@gﬁjﬁ%ﬁgz%ﬁw&r oa e]t ate salt
KMB6a - 156 - [err] The tit I prepared fromcomercially
avai | abl e napht hoyl chl ori deR)-ai-(l3vBegzddiexabSeyipdifluesobénzenetthathniifie $asps B
and C of - converted to (R),(R)-N-{5-[2-[[1-(1,3-benzodioxol-5-yl)-2-(4-
ﬂuorophenyl)ethyl]ainino]-l-hydroxyethyl]-2-phenylmethoxyphenyl]-
10  methanesulfonamide following the procedures described in steps D and E
of Example 19, except that 5% (10% conc. aq. NHAOH/MeOH)/CH2Cly
eluted the product of step E from silica gel. Hydrogenolysis over 10%
Pd/C in 1% HOAc/MeOH sparged with H> followed by filtration and
concentration produced the title compound which was isolated after silica
15 gel chromatography cluting with 3% (10% conc. aq.
NH40H/MeOH)/CH2Cl>. _
1H NMR (270 MHz, CDCl3): §2.5-2.7 (m, 2H), 2.90 (s, 3H), 2.7-3.0 (m, 2H),
3.75 (m, 1H), 4.41 (m, 1H), 5.94 (s, 2H), 6.5-7.2 (m. 11H).
13c NMR (68 MHz, CDCI3): 6 38.9,43.1, 54.5, 66, 71.5, 101 0, 107 1,
20 108.1, 115.0,115.3, 116.5, 121.0, 121.7, 124.3, 124.6, 130.6, 130.7, 133.5,
133.9, 135.3, 146.9, 147.9, 149.2, 159.7, 163.3.
Mass (M + H) 489+
Calculated for 0.53 H20 and 0.17 Et20:

Calc. Found

25 C 58.05 58.04
" H 548 527

N 549 5.23

F 372 .4.06

S 6.28 - 5.84

30 HPLC: >99% pure. Shimadzu LC-6A, YMC $3 ODS (6.0 x 150 mm);
flow rate of 1.5 mL/minute; detection at 217 nm: gradient elution 0-
100% B over 25 minutes (A = 10% MeOH. 90% H30. 0.2% H3POy); B =
90% MeOH. 10% H20, 0.2% H3POy); retention time = 17.5 minutes.




5 Exanple 55, except for the follow ng nodifications: 1) the Pd coupling
enpl oyed benzyl brom de; 2) 5% EtOAc/CH[err]CI[err] separated the R R and
R S diastereoners of (R -N-[5-[1-(triethylsilyl)oxy-2-[[1-(2- KM36a
napht hal enyl ) - 2- (phenyl ) et hyl ] ami no] et hyl | - 2- ¢gh&nyl met hoxy) phenyl ] -

met hanesul fonam de on 0.25 mmsilica TLC plates; and 3) Final HPLC 10
purification of the title conpound derived fromthe R R di astereoner
utilized 59% sol vent B. [err]H NVR (270 MHz, CD[err]CD) [err] 2.86 (s, 3
H, 2.92 (dd, 1 H), -3.15 (dd, 1 H, 3.4 (dd,. 1 H), 363(dd 1 H, 4.66
(dd, 1 H), 4.75 (dd, 1 H), 682(d 1 H), 6.Ekamplefsy 3 H) ,7172(m3

H, 7.31 (d, 1H), 7.5-7 . . :

(m 1H), 7.94 (d, 1H) @é‘s hﬁ#ﬂ%‘“? r‘ﬂ’ﬁ)’é ﬁz@f& yzlﬁd'sgh’f&eg)—o

Cal cul ated for 0.93 H2o[(mthylsmfonnl)amm}phmmethyllanﬁuqhﬂ-nmmvaenzme's6 04
'56.04 H 4.97 #. Sgrebdmifie4® 4.21' S 5.09 5.10 F 10.85
10.57 25 HPLC. 100% pure, retention tine 21.6 m nut es, prot ocol descri bed
in Exanple 1. Exanple 88 KMB6a - 157-
(R, (S)-N[5-[1-(Hydroxy-2-[[1-(2-naphthal e I)-2 heq;gu)ethyl]

am nol et hyl ] - 2- (hydr oxy) phenyl ] net hanesul f g PO%¢ TN 1 Uor oacet at e sal t

A. (S)-N-(l,l-Dlmethylethyl)-a-annno-4-methoxybenzene

10 acetamide

A suspension of NaHCO3 (184 mg, 2.2 mmol) commercially
available N-(benzyloxycarbonyloxy)succinamide (548 mg, 2.2 mmol) and
(S)-a-amino-4-methoxybenzeneacetic acid (360 mg, 2 mmol), synthesis
. described in U.S. Patent, 3,517,023, in 1:1 acetone/H>O was stirred for 18

15 hours at 20°C. After partial concentration and extraction with CH2Cl», the
pH was adjusted to 1.5 and the solution extracted with EtOAc (3.x). The
EtOAc extracts were washed with brine, dried over MgSO4 and
concentrated to yield (S)-a.-[N-{(phenylmethoxy)carbonyl]amino}-4-
methoxybenzeneacetic acid. A solution of 1-(3-dimethylaminopropy!)-3-

20 ethylcarbodiimide-HCI (608 mg, 3.2 mmol), hydroxybenztriazole (643 mg,
4.76 mmol) and (S)-a-[N-(phenylmemoxy)carbonyl]amino-4-methoxy-
benzeneacetic acid (1 g, 3.17 mmol) in CH;Cl; (10 mL) was stirred one
hour at 0°C whereupon N-methylmorpholine (0.7 mL. 6.4 mmol) and t-
butylamine (0.5 mL, 4.8 mmol) were added and the reaction stirred at

25 20°C for 18 hours. The reaction was diluted with EtOAc, washed with
H20, aq. NaHCOQ3, brine, dried over MgS0O4, and concentrated. Pure S)-
N-(1,1-dimethylethyl)-a-[N-[(phenylmethoxy)carbonyi]amino]-4-
methoxybenzeneacetamide was obtained after chromatography on silica
gel using 35% EtOAc/hexane as eluant. Hydrogenation of (S)-N-(l.l-

30 dimethylethyl)-a-[N-[(phenylmethoxy)carbonyl}amino)-4-
methoxybenzeneacetamide over 10% Pd(OH)2/C at 1 atom of Hy in 1:1



[err] (R,(S)-N[5-[ 1-(triethylsilyl)-oxy-2-[[1-(2-naphthal enyl)-2-
(phenyl ) et hyl ] am nol et hyl ] - 2- (phenyl nmet hoxy) phenyl ] - net hanesul f onam de,

~ described in Exanple 87, was converted to the title 10 conpouKM3éi ng t he
procedure described in Exanple 87, except thatlG&he final HPLC purification
enpl oyed 62% solvent B. [err]H NVR (270 Mz, CD[err]OD): [err] 2.77 (t,
1H), 2.89 (s, 3H, 3.05 (dd, 1H), 3.26 (t, 1H), 3.50 (dd, 1H), 4.57 (dd,
1H, 4.89 (m 1H), 6.84 (d,. 1H, 6.86 (t, 1H), 6.99-7.03 (m,6 3H . 7.12-7.21
(m 5H), 7.27 (d, 1H), MeQH/E(!QAcmem the gyleccomponpg wiich reqyired no funthers (¢ =

0.5, MeOH) Calcul at ed fpehﬁ&amfbﬂ&vﬁgdﬂ&au%ﬁmlcoir&ﬁmﬁmC Found C
54. 97 54.97 20 4.44 N 4.32 4.11 S 4.94
5.10 F 11. 86 - 11.53 HPLC. >99% ure, retention tine 21.5 ninutes,

protocol described in B  ERWMDrN-(1,1-Dimethylethyt)—a-[{[2-hydroxy-2-[4-hydroxy-3-

R,(S)-4-[1-]] 2- 2-
pieny T ety ari no] 2 phenyiiey Q?ﬁ‘??ﬁ‘éﬁ%%#%‘?é!'*‘**‘Z'é*‘?j‘°“?‘rt!‘%m"‘é'§%“§9

trifluoroacetate salt r] A Met hyl

- 4-(1-am no- 2- phenyl et hyl) bemwacgahepﬁ:cedm described in step D of Example 19, a

o solution of (S)-N-( l,1-dimethylethyl-a-amino-4-methbxybenzené- '
acetamide and (R)-N-[5-[2-iodo-1-[(triethylsilyDoxy]ethyl]-2-

10  (phenylmethoxy)phenyl]methanesulfonamide was heated at 110°C for 20
hours. After isolation of the crude coupled product and cleavage of the
tricthylsilyl ether as described in step E of Example 19, chromotography
on silica gel eluting with 1:3:96 conc. NH4OH/MeOH/CH>Cl; yielded a
diastereomeric mixture of predominantly (R).(S)-N~(1,1-dimethylethyl)-a-

15  [[2-hydroxy-2-[4-phenylmethoxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]Jamino]-4-methoxybenzeneacetamide. The desired R,S
diastereomer, purified by preparative HPLC using 55% solvent B
(protocol described in Example 1), was converted to the title compound
upon hydrogenation as the free base over 10% Pd/C at 1 atom of H3 in 1:1

20 MeOH/EtOAc. After filtration and concentration, the title compound was

- purified by chromatography on 0.5 mm silica TLC plates using 1:9:96 |
conc. NH4OH/MeOH/CH»Ch).
1H NMR (400 MHz, CDCl3): §7.29-7.21 (m, 3H), 6.96 (m, 1H), 6.85-
6.82 (m, 3H), 6.78 (s, 1H), 4.61 (dd. 1H), 4.03 (s, 1H), 3.78 (s, 3H), 2.93

25 (s, 3H), 2.74-2.69 (m, 2H), 1.31 (s, 9H).
13C NMR (75 MHz, CDCI3): § 172.35. 159.37. 148 79. 134.34, 130.76.
128.42, 124.31, 124.10, 121.67. 116.35.-114.21. 71.68, 66.41. 55.20,
55.04, 51.21, 38.91, 28.49.

Mass (M+H) 466
30 . [alp®=+11.5° (c = 0.34, McOH)

Calculated for 0.40 H20O:
Calc. . . Found
C 55.90 5603

H 678 6.78



5 A suspensi on of 4-brononet hyl benzoic acid (25.26 g, 0.12 nol) and
KCN (20 g, 031 nol) in 57 Herr]OEtOH (60 nL) was heated to 75- 80C for
four hours. The cool ed reaction was partially concentrated, KMB64d O added,
.and extracted 1 x with EtOAc. After acidified69on of the aqueous |ayer, the
resulting .precipitate was filtered and washed well with H20 to 10 vyield
13.6 g; 4 EtOAc extractions of the filtrate yielded an additional 2.7 g.
Recrystal lization of the conbined solids fromHerr]Q EtOH using activated
charcoal and filtering ttNo@g&? Oellt&7§fforded 15.20 g of 4- :

cyanonet hyl benzoi c acmi A1 208 eDS Gg@goqnﬁ,;-o 0 g,

Cei Luwed for three hoEr éféh-ﬂf@é R% C°”‘tafe?§§& °§-+Flms% d:iba,
treated with activat e%Ebmealnnuks (A &1 0% MeOH\GI0% HLO! @2%cisPQg)nBent r at ed
to yield 4- cyanongt hgﬁqpqgml ﬁ@?ogg% ﬁ?% nﬁ%hgyhhgnzqyls ,.g{ﬂg%l de was

converted to the title conpoun W ng procedure descri In step -
20 A of Exanple 82 with the followi ng nodifications: 1) 1-(4- ‘
cyanonet hyl phenyl ) - 2- phenyl et hanone was chromat ographed on silica gel using
- 2:.3 Et CAc/ hexane; 2) purification of N[1-(4- c'ﬁagirret hyl phenyl ) -

2- phenyl et hyl ] f ormanmi de entail ed treat nent tivated charcoal in EtQAc

fol  owed by recryst al (R){S)-orl[2-HydrexyRd4-hysdeoxy-3-KmetByisulfonyllaminol? 5

BRSSPl WY?"W‘*“&%%&%@@"”” e

am no] phenyl ] et hyl ] am no] - 2- phenyl et hyI ]h@nZﬁne id, 30
met hyl ester KM36a - 159- The title cd ou ar ed from met hyl .
4-(1 -am no- 2-
' 0
O
Mo

- Following the procedure described in step A of Example 96,
aniline was converted to (S)-c-amino-4-methoxy-N-phenylbenzene-
15  acetamide. The title compound was prepared from (S)-oc-amino-4-
~ methoxy-N-phenylbenzene-acetamide following the procedure in step B of
Example 96 with the following modifications: | 1) racemization was a
major side-reaction during the coupling to (R)-N-[5- [2-1odo-l-
[(methylsnlyl)oxy]ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamlde
20 necessitating chromatographic separation of the two diastereomers on
silica gel; and 2) (R),(S)-a-[[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)amino]phenyl]ethyl]amino]-4-methoxy-N-
phenylbenzeneacetamide was punﬁed by preparative HPLC using 60%
solvent B.
25 IHNMR (400 MHz, CD30D): & 7.47 (d, 2H), 7.44-7.35 (m, 5H), 7.07
(m, 2H), 6.91-6.85 (m, 3H), 4.72 (dd, 1H), 4.32 (s, 1H), 3.76 (s, 3H), 2.38
(s, 3H), 2.84 (dd, 1H), 2.75 (dd, 1H).
13C NMR (100 MHz, CD30D): & 173.13, 161.23, 151.07, 139.21,
- 135.84, 131.91, 129.91, 129.84, 125.83, 125.77, 125.53, 124.64, 121.48,
30 116.43, 115.24,73.31, 67.71, 56.18, 55.78, 39.61.



phenyl et hyl ) benzeneacetate foll owi ng the procedures described in steps D.
E, and F of Exanple 19, except for the foll ow ng nodifications: 1)
separation of the R R and R 'S diastereoners of (R)-4-[1-[[2- KM36a
triethylsilyl)oxy-2-[4-phenyl net hoxy- 3-[ ( met-iysul f onyl ) am nol - -
phenyl ] et hyl ] ami no] - 2- phenyl et hyl ] benzoi ¢ acid, nethyl ester on 0.25 mm
silica TLC plates required nmultiple devel opnents using 0.5%

MeOH CH err]d Jerr]; -
(R,(S)-4-[1-[[2- tr.eMa;sevl1+§ID)48§y 2- [ 4- phenyl met hoxy- 3- -

[ (et hyl sul f onyl ) am ngi}g:aay.llbgmqyaloags MOH)- phenyl et hyl | benzeneacetic 10
acid, nethyl ester vvaz:'a% Wrtl gzé he title conpound: 2) in step E. 70%
Et QAc/ hexane was t he Y 9h ?‘ step F, 44% sol vent B was enpl oyed
for the final HPLC purifi catCatm. [erFo]mﬂdl\ll\/R (270 MHz, _CD[err]OD): [err]
275283(m1H)5289(é gﬁ %ézd 1 H, 3.23-3.32 (m 1H); 3.48
(dd, 1H), 3.66 (s, 54 (dd, 1H), 4. 83- 15 4.89 (m
‘1H), 6.84 (d, 1H), 6987“03550 34714718(m3H) 7.27 (d, 1H),

7.31 (s,4 H. [err] C NVR N683.041z, CD[aenr oD): [err] 39.
40.5,41.1,52.5.53.5.6 124. 2 25, 2, 126. 0 129. 6.
129.8, 130.4, -131.3, M%@%“W“‘f&%"%“ g 18.2/minglgs, P6°‘°i§'é’1%°“bf921“7 20
Mass (M + H) 499 [err Example96. (c = 0.5, MeOH) Cal culated for 0.3 nol

Herr]O and 1.12 ppl TFA: Calc. Found C 53. 69 53.70 25 H
5. 06 5.15 N 4.43 4.28' S 5.08 5.02 F 10.11 10.12
HPLC. >98% pure, retention tine 19.5 nminutes, protocol . described in 30
Exanpl e 1. Exanple 90 _ Example 98

(R),(S)-d-[[Z-'Hydroxy-Z-M-Ilydroxye3-[(methylsulfonyl)amino]-_
phenylJethyl]lamino}-4-methoxy-N-methyl-N-phenylbenzeneacetamide

A, (S)-0-Amino-4-methoxy-N-methyl-N-phenylmethyi-
benzeneacetamide

20 To a 4°C solution of (S)-a-amino-4-methoxybenzeneacetic acid
(1.8 g, 10 mmol), synthesis described in U.S. Patent, 3,517,023,in 1:21 N
NaOH/dioxane was added commercially available di-r-butyl dicarbonate
(2.4 g, 11 mmol). After stirring 1.5 hours at 20°C, the reaction was
partially concentrated, adjusted to pH 2, and extracted with EtOAc (3 x).

25 The EtOAc extracts were washed with brine, dried over MgSO4 and
concentrated to yield (S)-a-[N-[(1,1-dimethylethyl)-carbonyl]amino]-4-

. methoxybenzeneacetic acid. A solution of 2-ethoxy-1-ethoxycarbonyl-
1,2-dihydroquinoline (660 mg, 2.7 mmol), (S)-0-[N-(1,1-dimethylethyl)-
carbonyl]amino]—4-methoxybenmneacetic acid (600 mg, 2.14 mmol) in

. 30 CH2Cl2 (10 mL) and N-methylaniline (2.13 mmmol) was stirred at 20°C




KMB6a - 160-

(R, (R -4-[1-[[2-Hydroxy- 2-[4- hydroxy-3-[ (net hyl sul f onyl )am nol -

~ phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneaceti c acid, nethyl eKM3Ga
trifluoroacetate salt [err] - - 171 -

(R, (R-4-[1-[[2-Triethylsilyl)oxy-2- [4 phenyl nmet hoxy- 3-

[ (et hyl sul f onyl ) am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneaceti c
~acid, nethyl ester (descrl bed in step B of Exanple 89) was, converted to 10
the title conpound fol FRRASHY %?’c?@éﬁﬁ%“%é@ﬂ%‘é‘&?'ﬁ%‘@&@ﬁh Ei9A¢pl e

EB? [erSL] nglle(EJO gﬂ'imasmmmafl(t@i JH2( 199 HA. brittd) driéd 6ver MgSO Lmé%z(d
| H), 6.99-7.03 (m 3 “é‘?'"i‘gd l_%%ll ﬁ?‘ @dﬂé‘ = d}k%ﬂ“’?‘ég’qfaﬁﬂq’"@“%‘“z‘g H) .
215  [err]C NWR (68 M—lznetlm;[yel‘ﬂm}em))hN-[pl;cnﬂlbcnzeneacetamxde was obtained after
397,40, 2 41.2, 52. 6553 chirobfuudrah ﬁnslﬂ&@lus’hﬂéw% a&cﬂwxmuums%s;,a-

129. 6 129 9, 130 4 1 136. 7, 137 7, 173 Mas s
(M1 200 [ert] o - 3INilha-Dim iepfbop larmingldnsthery- NUPewyENNDl 100

and 1.12 nol TFA: Cal C phenylbdinetted.ce’x‘mﬁﬂic%s stirred 3.3 hivdirs-he 20°C in 4 N HCl/8ioRaneN
4. 40 4.41 25 e G2 A8%
pure, retention tine 1§ g m nu?sé > amm oco‘[ﬁé‘gfscr %ﬁ# Nr?hgf?Qb&%eﬁ@: &
- which was used dn'ectly following isolation after concemranon. dilution
10  with EtOAc, washing sequentially with aq. NaHCO3 (2 x) and brine,
drying over MgSO4, and concentration.

. B. (R),(S_)-a-[[2-Hydrox_v-z-[4-hydroxy-s-[(methylsulfonyl)
amino]phenylilethyljJamino}-4-methoxy-N-methyl-N-
15 phenylbenzeneacetamide, )
(S)-0-Amino-4-methoxy-N-methyl-N-phenylbenzeneacetamide
was converted to the title compound following the procedures described in
steps D, E and F of Examplc 19 with the following modifications: Din
step D, the reaction was heated at 70°C for 40 hours to generate primarily
20 theR,S diastereomer which was separated by silica gel chromatography
from the R, R isomer: 2) in step E, the R. S diastereomer was further
purified by preparative HPLC from the R, R isomer using 60% solvent B
(protocol described in Example 1); and 3) in step F, the HPLC
purification was omitted after hydrogenolysis at 1 atom. H».
25 1H NMR (270 MHz, CD30D): 7.39-7.30 (m, 4H), 7.03-6.83 (m, 8H),
4.96 (s, 1H), 4.82 (m, 1H), 3.78 (s, 3H). 3.29 (s, 3H), 2.94 (m. 1H), 2.90
(s, 3H), 2.76 (m, 1H).
13C NMR (68 MHz, CD30D): & 168.22. 162.69. 151.63, 142.47. 133.72,
131.79, 131.01, 129.95, 128.94, 126.12. 125.40, 124.36, 122.92, 116.59,
30 115.75,70.02, 63.34. 55.91, 52.66, 39.61. 38.32.
Mass (M+H) 500 _
[0]p?? = +42.3° (¢ = (.35, MeOH)
HPLC: 99% pure, retention time 18.4 minutes, prdtocol described in
Example 96.



Exanpl e 91 KMB6a - 161-
(R ,(R-4[1-[[ 2- Hydr oxy- 2-[ 4- hydr oxy- 3-[ (et hyl sul f onyl ) am no] -
phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneacetic acid, trifluordM36ate salt
[err] 5 (R); (R -4-[1-[[2-Hydroxy- 2-[ 4- hydr oxy=37R¢met hyl sul fonyl ) -
~am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneaceti c acid, nethyl ester,
trifluoroacetate salt (preparation described in Exanple 90) was converted
to the title conpound follow ng the procedure described in 10 Exanpl e 84,
except that 37% sol vent B was errpl oyed for preparative HPLC. [err]H NWR
(270 MHz, CD[err]OD): [err] 2.9-3 O(m 1 H, 2.95 (s, 3 H, 3.05-3.26 (m
2 H, 3.45 (dd, 1H) 354(52 ,443(%"@'% 46548(m1H)
6.86-7.3 (m 12 H). err] C NMR [err] 39.3,
39.9,41.0, 52.4,65.1, 69( H(S) (1§-Bmd4>x01-§5ym-a-& Shygroxys2-[4- vgmyz 129. 7,

130.3, 131.3. 132.7.5 13?'[9"%%“'?"""8?0%60]%&%#7;"&0 Mhﬁ&n%kw

485[err] [err] = -31.6 ﬁen ated .35 mol Herr]O
and 0.93npl TFA: Calc. {? $0. 97 50 68 H_5. 36 4.97 N
4.43 4.37 25 S 5.07 52 ° -

A. (S)-a-N-[(1,3-Benzodioxol;5-yl)amino]-4-methoxybenzene
10 acetamide
To a 0°C DMF (5 mL) solution of (S)-a-[N-(1, l-dxmethylethyl)-
- carbonyl}amino}-4-methoxybenzeneacetic acid (600 mg, 2.14 mmol;
preparation described in step A of Example 98), 1-hydroxy-7-
azabenzotriazole (290 mg, 2.13 mmol) and 3,4-(methylenedioxy)aniline
15 (366 mg, 2,7 mmol) was added 1-(3-dimethyl-aminopropyl)-3-
ethylcarbodiimide-HCI (409 mg, 2.13 mmol) under Ar. After stirring 18
hours at 20°C, the reaction was diluted with EtOAc, washed with aq.
NaHCOj3, H70, 1 N HC], brine, dried over MgS0Oy4, and concentrated.
~ Pure (S)-N-(1,3-benzodioxol-5-yl)-a-[N-[(1,1-dimethylethyl)carbonyl]-
20 amino]-4-methoxybenzeneacetamide, obtained after chromatography on
silica gel using 30% EtOAc/hexane as eluant, was converted to the title
compound following the procedure described in step A of Exampie 98.

B.  (R),(S)-N-(1,3-Benzodioxol-5-yl)—a-{[2-hydroxy-2-[4-hydroxy-
25 3-{(methyisulfonyl)amino]phenyl]ethyl]Jamino]-4-methoxy
benzeneacetamide
(8)-a-N-[(1,3-Benzodioxol- 5-yl)am1no]-4-methoxybenzene—
acetamide was converted to the title compound following the procedures
described in steps D, E and F of Example 19 with the following
30 modifications: 1) in step D, the reaction was heated at 70°C for 60 hours



8.06 HPLC. >97% pure, retention tine 18.1 m nutes. protocol
described in Exanple 1. 30 KMB6a - 162- Exanple 92
(R, (S)-4-[1-[[2- Hydr oxy- 2-[ 4- hydr oxy- 3- [ (net hyl sul f onyl ) am noJkM36a
phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneacet + ¢73€i d, sodiumsalt [err]
(R, (S)-4-[1-[[2-Hydroxy- 2-[4- hydroxy-3-[ (net hyl sul fonyl) '
am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl | benzeneacetic acid, met hyl ester,
trifluoroacetate salt (preparation described in Exanple 89) was 10
hydrol yzed to the tit| &0gemEaaRaMasly baRa§ dianerpnmaer: separatign Som wek. Ry

Exanpl e 84, except t hatisciidfréqlirednlsetondhraatbaupity a‘nogmeer gmrmgmm
After lyophilization, e‘ﬂg)TFA aIt of #ge tltt h %unéwas converte

the sodiumsalt and th r‘%fcfﬂé U ?ﬂﬂa 4% FRHL YA One g 10%
and 25% CH[ er r] CN/ H[ er rdfer hydrogenotysistas the ﬂr¢eebasonmnrriohtom51-lz,[tb¢ n]lH:aml(na?O

L e s e
: (68 MHz, D[err]O) ‘0
126. 0, 12523- 3, 538- ivaégﬁoﬁ(ddlm) 1&9013?1 tm, 31?)}622913311@), ﬁm&d7lﬂ)13$9fis 2H0. 4,
Calcul ated or 3,19 ol o G I S K IR 3. ST e
10 . 13C NMR (68 MHz, CD30D): § 173.21. 161.12, 151.07, 149.05, 145.80,
135.89, 133.41, 132.35, 129.79, 125.78. 124.66. 116.34, 115.19, 114.70,
108.88, 103.73, 73.46, 67.79, 56.33, 55.75. 39.60. '
Mass (M+H) 530
[a)p?2 = +7.3° (c = 0.30, MeOH)
15 HPLC: 99% pure, retention time 18.5 minutes, protocol described in
Example 96.

F 8.37

Example 100
20 (R),(S)-N-(4-Chloropllenyl)-a-[[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)anuno]phenyl]ethyl}amlno]-4-methoxybenzene- :
acetamide

25 (S)-a-Amino-N-(4-chlorophenyl)-4-methqubenzeneacetamide
' (prepared from p-chioroaniline via a procedure analogous to that described
in step A of Example 99) was converted to the title compound following
the procedure described in step B of Example 99, except for the following
modifications: 1) after elution from silica gel with 2% MeOH/_CH2Clz,
30 (R)(S)-N-(4-chlorophenyi)-o-[[2-phenyimethoxy-2-[4-hydroxy-3-



25 H 5.97 5.59 N 4.97 4.71 S 5.68 5.59 HPLC
>97% pure. retention tinme 17.9 m nutes, protocol descrl bed in Exanple 1. 30
KM36a - 163 - Exanple 93 (R ' KM36a
R)-4-[1-[[ 2- Hydr oxy- 2-[ 4- hydr oxy- 3-[ (et hyl sl ¥yl ) ami no] -

phenyl ] et hyl ] - am no] - 2- phenyl et hyl | - N- phenyl net hyl benzam de,
trifluoroacetate salt 5 [err] _

(RR-4-11-[]2- Hydroxy2[4hdoxy3 t hyl sul f.onyl ) am no

phenyl ] et hyl ] ani no] - M%ﬁﬁ? grsnsel},qﬂzyllamm HMroethexybenzenesal ¢ 10
(preparation descri bedm:ﬂaambem&f& &aiivieHPECaus: §oiveric 8; t he

titl d foll d t that
54% S0 vent B vag. empl %@%?%W%ciﬁq%ﬁg?aﬁ?ﬁse%&ﬂ Shemti By ef PARREY 5o
MHz, CD{err]QD): [err] bppspatative BIPLC usingd57% dolventi andgxsgl_a_te@b\s the bdpe. 3. 26
(1er)t 61821),((13 (151H§§id liﬂzhﬁgfm% ¢, CD10D): 457648 digzmé'rzts-ms (3@{7} Z%‘i(d'
2 H):7 84 (d, 2 H [erf P q\/llllz']% @orab?f“ééel 901 914%) 433 (g,
BB AS SHn SR emm e st s st o Lo L
(Wi 560 [ orr] ¢ hyik @8 mg2. Lo {on): 91734336113, 15503 13807, M5,

= -43.0[ err
132.11, 13026 129.75, 125.71, 124.59, 122.72, 116.36, 115.18, 73.42,

10 67.78, 56.26, 55._74, 39.58.
Mass (M+H) 520
[a]p22 = +8.3° (¢ = 0.30, MeOH)
HPLC: 99% pure, retention time 21.7 minutes, protocol described in

Exampie 96.
15
Example 101
(R),(S)-a-[[2-Hydroxy-2-[{4-hydroxy-3-{(methylsulfonyl)amino]-
pllenyl]ethyl]ami‘no)‘-4-methoxy-a-methyl-N-phenylbel_lzeneacetamide
20 : _

A, (S)-a-Amino-4-methoxy-a-methyl-N-’phenbeenzeneacetémide '
(S)-a-Amino-4-methoxy-a-methylbenzeneacetic. ethyi ester
25 (446 mg, 2 mmol; prepared from 4-methoxyacetophenone as described in
U.S. Patent 5,268,375) in 1:1 2 N aq. NaOH/EtOH was heated at 75°C for
two hours, cooled, and concentrated. (S)-a-[N-[(1,1-Dimethylethyl)-
carbonyl]amino}-4-methoxy-o.-methylbenzeneacetic acid, obtained upon
treatment of the crude acid with excess di-t-butyl dicarbonate as described
30 instep A of Example 98, was converted to the title compound following:



Calculated for 1.7 Herr]O and 1.10 nol TFA: Calc. Found C 55.71
55.70 25 H 5.28 5.01 N 5.87 5.62 S 4.48 4.59 F
8.76 6.38 HPLC. 100% pure, retention tine 20.4 mi nutes, KM38acol
described in 30 Exanple 1  KMB6a -164- Exihpte 94 (R :
R) - N- (2- Hydr oxyet hyl ) - 4-[ 1-[[ 2- hydr oxy- 2-[ 4- hydr oxy-3- 5

[ (met hyl sul fonyl ) am no] - phenyl ] et hyl ] am nol - 2- phenyl et hyl ] - benzam de,
trifluoroacetate salt

R)- 4-[ 1-[ [ 2- Hydr oxy- 2- % ?&{’H&é&?@“ﬂ‘ﬁ‘é’i‘%%ﬂ?ﬁ?ﬂ%)d&?ﬁwms@A°f

phenyl ] et hyl ] ami nol - 2-Bxampid 96; land Rpeenmvalcofahe BOG priofecting gmap as tesceibed in

(preparation describe Bﬁﬁ" ) and et hanol am ne were converted to’
the title conpound foquégvr]\}ﬁg eﬁprécedure described in Exanpl e 86 except

that 33% sol vent B was enpl oyed for the final HPLC purification. 15 [err]H
NVR (270 MHz, CD[ e5r] ®) : [(R)AS)-E-[EOHyEroxy- H4-h?d&x9¢ﬂ[(nﬁtﬁijsulﬁm3'l) (br t, 1

D o125 (50 Ly LD 5 by shniposi: ey ) 461
(d, 1 H), 7.45(d, 2H) 7. 82( chh@hlylbetAehehibdbaspide MHz, CD{err] OD): 6 39. 6 40.1,
12,1, 1286, 120.5, 30, 4 HOYhE U4 i ?d“%géﬁéﬂbeﬁﬁ spos i fna 186 ¢

xample (5)-a-amino-4-methoxy-a-methyl-N-

10  phenylbenzeneacetamide was converted to the title compound with the
following modifications: 1) in step E, the desilylated material eluted from
silica gel with 2:3 EtOAc/toluene: 2) in step F, after hydrogenolysis as the
free base under 1 atom. Hs, the title compound was purified by silica gel
chromatography eluting with 4% MeOH/CH2Cl». |

15 IHNMR (270 MHz, CD30D): 6 1.72 (s, 3H), 2.58 (dd. 1H), 2 .78 (dd.
1H), 2.86 (s, 3H), 3.77 (s, 3H), 4.68 (dd, 1H), 6.88 (m, 3H), 7.07 (m, 2H),
7.27 (m, 2H), 7.42 (m, SH).
13C NMR (68 MHz, CD30D): §22.7, 39.6, 52.4, 55.8, 65.7, 74.1,114.8,
116.4, 121.5, 124.7, 125.4, 125.7, 125.8, 128.6, 129.8, 136.2, 139.3, 151.0,

20 160.5, 176.0. |
Mass (M+H) 500
[a}p?2 = -48.2° (¢ = 0.9 MeOH)

HPLC: 99% pure, retention time 17.1 minutes, protocol described in
Example 96.

25

_ _ Example 102 '
(R),(R)-0-([2-Hydroxy-2-{4-hydroxy-3-[(methylsuifonyi)amino}-
phenyllethyllJamino]-4-methoxy-N-phenylbenzeneacetamide



Mass (M+H) 514 [err] = -41.4 (¢ = 0.5, MeOH) Calculated for 1.18 H[er‘r]O

and 1.13 nol TFA: 25 .~ Calc. Found C 51.14 - 51.19 H 5.24
515 N 6.33 6.32 S 4.83 5.24 30 F 9.70 KM369. 75 -
165- HPLC. 100% pure, retention time 14.0 mi nd¥®s, protocol described in
Example 15 Exampl e 95

(R, (R-N[5-[2-[[1-(1, 3- Benzodi oxol - 5-yl) - 2-(4-fl uorophenyl)ethyl] -
am no] - 1- hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul f onani de [err] 10 A
(R, (R-N-[-2-[1-(1, 3- Benzodi oxol -5-yl) - 2a6-4-flgoro yl) -

et hyl ] am no] benzeneet hanol , trifl uoroacetage Eal 8 T tl e conmpound was
prepared follow ng the procedure descri phed epNHA Exanpl e 60 with the
following nodifications: 1) 15 freshl epar eg~4- f | uor obenzyl magnesi um
chl oride was enployed; and 2) the 11:1\s3 bhe RR and R'S

di astereoners of (R -N[-2-[1-(1, 3- NS

benzodi oxol - 5-yl) - 2- (4-fl uor ophenyl )et%yl Harmi W] beomeeneet hanol were.

separated by preparative HPLC using 60% sol vent B (see Exanple 1 for HPLC
protocol). 20 B.

(R -[err]-(1, 3-Benzodi oxol - S {mine-Aipriperbraseaessdn asif (LS & 10 mmob),
synthesis described in U.S. Patent, 3,517,023, was converted to the title

5 compound following a reaction series analogous to that described in
Example 98, except for the following modifications: in step B, the
desilylated material was chromatographed on silica gel using 1%
MeOH/CHCl3 prior to the preparative HPLC purification using 60%
solvent B and subseqﬁemly was converted to the free base prior to the

10  hydrogenolysis reaction to generate the title cornpound.
1H NMR (270 MHz, CD30D): § 7.48 (d, 2H), 7.45-7.24 (m, 5H), 7.08
(m, 2H), 6.92-6.84 (m, 3H), 4.72 (dd 1H), 4.31 (s, 1), 3.77 (s, 3H), 2.88
(s, 3H), 2.86-2.67 (m,2H). :
13C NMR (68 MHz, CD30D): & 173.30, 161.18, 151.01, 139.26, 136 01,

15 132.09, 129.87, 125.81, 125.58, 125.52, 124.55, 121.49, 116. 45 115.21,

© 73.37, 67.84, 56.24, 55.78. 39.57.

Mass (M+H) 486
[a}p?2 = -53.3° (c = 0.22, MeOH)
HPLC: 98.5% pure, retention time 18.9 minutes, protocol described in

20 Example 96.

Example 103
(R),(S)-a-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino}-
25 phenyllethyllamino]-N-phenylbenzeneacetamide



Fol l owi ng the general procedure described in CK Mao et al., Tet. Lett.,
.34 2259 (1993), a solution of (R),(R)-N[-2-[1-(1, 3-Dbenzodi oxol -5-
yl)-2-(4-fluorophenyl)ethyl]anino] benzeneet hangl_ (4.0 g, 8.1 ni36aand 25
Nal Oerr] (4.5 g, 21.1 nmol) in a nixture of #b'%i water. 10 mL MeOH and 10
m. conc. ag. HO was stirred at. 20[err]C for 48 hours. After parti al
concentration, the mxture was diluted with 200 nL of water, stirred for
six hours at 35[err]C, washed three tines with 100 nL of hexane. - and then
basified to pH 10 by addition of I Maq. Ngl ero] aqueous m xture 30
was extracted 3 x with 200 nL of CHerr]C [®rr e acts were dried
over Na[err]SOerr] and concentrat ed. graphu on silica gel eluting.

with 2% KM36a - 166- (10% conc. ag. . rr] OH)/CH err]C[err]
yi el ded 213 ng of the title conpound.
(R, (R-N[5-[2-[[1-(1, 3- Benzodi oxol - 510’|)-h2' orophenyl)- 5

et hyl ] am no] - 1- hydr oxyet hyl ] - 2- hydr oxyphengl ] - rret hanesul f onam de

(R -[err]-(1, 3-Benzodi oxol -5-yl)-4-fl uorobenzeneet hanam ne was converted to
(R,(R-N[5-[2-[[1-(1, 3- benzodi oxol -5-yl)-2-(4-

f1 uor ophenyl ) et hyl ] am no] - 1 Fellawingthe proc megcﬁ@npedrm&m@pﬁammple%o(s)-

met hanesul f onam de fol |1:Ih tine wak 66vered to damtindPephdn b%hm%ademdeE of
Exanpl e 19, except fkha % 0%con NH o/ [err]

el uted the product Bf 2‘?‘5 PipARE W %’E%F&?Wlﬁ SN2y BoRdet 05/ by

I n 1% HOAc/ MeOH spar gedcmmtdeﬂbﬂowhgfthé proveirbgestribéd intsteprB afiExampie 99 with

02" oel " ohr ont og; aby ‘“{%Pﬁng"%%"?ﬁ@mﬁ?“&*’zm i A

NH[ er r] OH MeOH) / CH er r |pespagative HELG usipg spiveot mdsmaqeeﬂvwﬁscwpnpd
2. 7 (m 2H), 2.90 (5 the¥tbe bade pric-td theydébfienolysis reaction to generate the title
10  compound. '

1H NMR (400 MHz, CD30D): § 7.47 (d, 2H), 7.46 (d, 2H), 7.45-7.25 (m,

6H), 7.10-7.05 (m, 2H), 6.86 (d, 1H), 4.72 (dd, 1H), 4.34 (s, 1H), 2.89 (s,

3H), 2.87-84 (m, 2H), 2.77 (dd, 2H).

13C NMR (68 MHz, CD30D): § 173.15, 151.07, 140.35, 139.20, 135.92,
15 129.87, 129.30, 128.69, 125.78, 125.55, 124.69, 121.49, 116.43, 73.49,

~ 68.51, 56.44, 39.60.
Mass (M+H) 456
[a]p?2 = +8.3° (c = 0.20, MeOH)

Calculated for 0.42 H20:
20 Calc. Found
C 59.65 59.93
H 5.62 5.43
N 907 8.79
HPLC: 97% pure, retention time 15.8 minutes, protocol described in
25  Example 96.

Example 104 _
(R),(S)-a-[_[z-Hydroxy-2-[4-hydroxy-3-[(me'thylsulfonyl)amino]-
30 phenyllethyllamino}-4-methoxy-N-(phenyimethyl)benzeneacetamide



3.7 (m 1H), 4.41 (m 1H), 5.94 (s, 2H), 6.5-7.2 (m 11H). [err]C NWR (68
MHz, CDCl[err]): [err] 38.9,43.1,54.5,66,71.5 101.0, 107.1, 20 108. 1,
115.0, 115.3, 116.5, 121.0, 121.7, 124.3, 124.6, 130.6, 130.7, KM36ab,
133.9, 135.3, 146.9, 147.9, 149.2, 159.7, 163:-378Mass (M + H) 489+

Cal cul ated for 0.53 Herr]O and 0.17 Et[err]O Calc. Found 25 C
58. 05 . 58.04 H 5.48 5.27 N 5.49: 5.23 F 3.72 4.06 S
6.28 5.84 30 HPLC. >99% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150

mm); flowrate of 1.5 nmL/mnute; detection at 217 nm. gradi ent elution O-
100% B over 25 mnutes (A = 10% MeCH. 90%!91[e5.|r] 0. 2%H[err]Pqerr]) B =

90% MeOH. 10% H err]O 0.2% Herr]PJerr]) m nut es.
KM36a - 167- Exanple 96 ' Ww

4-h oXYy- 3-

kybenzene- 5 acet am de

(R, (S)-N(1,1-Dinmethylethyl)-[err]-[]
[ (et hyl sul f onyl ) am no] phenyl ] et hyl ] am
[err] A (S)-N-(1,1-Di et hyl et hyl ) -H@rr] "’A‘sﬁwo- - rret hoxybenzene 10
.acetam de A suspension of NaHCO err] ( 184"ng 2.2 M comrercially
avai | abl e N- (benzyl oxycar bonyl oxy) succi nam de (548 rrg, 2 2 mmol.) and
(S)-[err]-am no-4-net hOXybeQéﬁ%ﬁﬁﬁﬁd—ﬁ-&%&y@ﬁ?bﬂ}m&hm&en&&mi S
5 (prepared from benzylamine via a procedure analogous to that described in
step A of Example 98, except for omission of chromatography on silica
gel) was converted to the title compound following the procedure
described in step B of Example 98, except for the following modification:
. scparation of the R, R and R, S diastercomers of a-[[2-(triethylsilyloxy-2-
10 [4-phenyimethoxy-3-[(methylsuifonyl)amino]phenyl]ethyllamino}-4-
methoxy-N-(phenylmethyl)benzeneacetamide required a second
chromatography on silica gel eluting with 30% EtOAc in toluene.
~ 1H NMR (400 MHz, CD30D): §7.47 (d, 2H), 7.33 (d, 1H), 7.27-7.15 (m,
5H), 7.02 (m, 3H), 6.87 (d, 1H), 5.00 (s, 1H), 4.83 (m, 1H), 4.41 (q, 2H),
15 3.82(s, 3H), 3.02-2.86 (m, 2H), 2.91 (s, 3H).
13C NMR (68 MHz, CD30D): 5 168.56, 162.80, 151.75, 139.31, 133.66,
131.68, 129.57, 128.51, 128.42, 126.15, 125.45, 124.50, 124.13, 116.61,
115.89, 69.85, 64.26, 55.94, 53.00, 44.31, 39.64.
: Mass (M+H) 500
20 [a]p?2=+45.9° (c =0.31 MeOH)
HPLC: 99.9% pure, retention time 18.1 minutes, protocol described in
Example 96. |

25 : Example 105
(R),(S)-N-(Cyclohexyl)-a-{[z-Hydroxy-2-[4-hydroxy-3-[(methyl-
sulfonyl)ammo]phenyl]ethyllanuno]-4-methoxybenzeneacetamlde



described in U S. Patent, 3,517,023, in 1:1 acetone/Herr]O was stirred for
18 15 hours at 20C After partlal concentration and extraction with

CH err]dJ[err], the pH was adjusted to 1.5 and the sol uti on extKM36a&d with
Et OAc (3 Xx). The Et OAc extracts were washed w-R9br | ne, dried over

MySO err] and concentrated to yield (S)-{err]-[N[(phenyl methoxy) carbonyl
am noj - 4- net hoxybenzeneacet Ic acid. A solution of

1- (3-di net hyl am nopropyl)-3- 20 et hyl car bodi i m de HO (608 ngy, 3.2 mmol),
hydr oxybenztri azole (643 ng, 4.76 mmol) a
(S)-a-[ N-(phenyl net hoxy) car bonyl ] am no- 4-

hoﬁ encetic acid (1 g,

3.17 mol ) in CHerr]Cd[err] (10 nL) was_s e hddr at 0OC wher eupon
N- met hyl nor pholine (0.7 niL, 6.4 mmol) - but ine (0.5 nL, 4.8 mmol)
were added and the reaction stirred at 2 40% 18 hours. The reaction
was diluted with Et QAc, washed with H skareg/err], brine, dried over

MySJ err], and concentrated. Pure (S)- Me OMe
N-(1,1-dinethylethyl)-[err]-[ N[ (phenyl matﬁoxy) car bonyl ] am no] - 4-
met hoxybenzeneacet am de was obt ai ned after chromatography on silica gel

usi ng 35% Et OAc/ hexane as el hinfHo-finethokyderlzénchcetdMide
dinethylethyl)-[err]-[ N [(phen% rret hoxy car bonyl ] am noJ - 4-

met hoxybenzeneacet ani del tamine via procedure analogoyy tothat described
KMB6a - 168- MeOH Et GAc mfepr/abesxmhﬁem) Wwas EoHiveRed t b tine cblﬁﬂbulfdfﬁlw@mg

further purt 102t on, € ol Gl Wb B0 oSSt L e e tollowing
e e o
l(:g) N- ( lgl di rrgt hyI et h ﬁ“ﬁtg-%smxbegze éhy ce?gxrfgmddm-
(R) - N-[ 5- 2-i odo- [(tr’f ]%‘Nﬂ oxybenzencace
requu'cd a second chromatography on silica gel eluting with 40%
EtOAc/toluene; 2) in step E, the residual R, R diastercomer was separated
by preparative HPL.C from the R, S isomer using 65% solvent B (protocoi
described in Example 1); and 3) in step F, following HPLC purification
using 50% solvent B, the title compound was further purified as the free
15 base by flash chromatography on silica gel using 8% MeOH/CH>Cl».
1H NMR (270 MHz, CD30D): §7.37 (d, 1H), 7.29 (dd, 2H), 7.03 (dd,
1H), 6.89 (m, 3H), 4.66 (dd, 1H), 4.11 (s, 1H), 3.77 (s, 3H), 3.60 (m, 1H),
2.93 (s, 3H), 2.92-2.62 (m, 2H), 1.81-1.56 (m, SH), 1.35-1.11 (m, 5H).
13C NMR (68 MHz, CD10D): 3 174.04, 161.02, 150.91, 135.91, 132.54,
20 129.69, 125.86, 125.66, 124.36, 116.33, 115.03, 73.30, 67.14, 56.23,
' - 55.74, 39.61, 33.68, 33.54, 26.57, 26.05.
Mass (M+H) 492
[a]lp?2 = +9.2° (¢ = 0.10, MeOH)
- Calculated for 1.62 H20:

25 Calc. - Found
C 55.34 55.57
H 701 6383
N 807 7.84

HPLC: 98% pure, retention time 19.8 minutes, protocol described in
30 Example96. |



10 (phenyl et hoxy) phenyl ] net hanesul f onam de was heated at 110[err]C for 20
hours. After isolation of the crude coupled product and cl eavage of the
triethylsilyl ether as described in step E of Exanple 19, chrdﬁMBﬁgraphy on
silica gel eluting with 1:3:96 conc. NH err] GHBeOH CH err]d [err] yiel ded.
a diastereonmeric mxture of predomnantly (R),(S)-N (1,1
-dinethylethyl)-[err]- 15 :

[ [ 2- hydroxy- 2-[ 4- phenyl met hoxy- 3- [ (net hyl sul f onyl )am noj -

phenyl ] et hyl ] ami no] - 4- met hoxybenzeneacet am de. The desired R S

di astereoner, purified by preparative HPLC using 55% sol vent B (protocol
described in Exanple 1), was converted to %ﬁm{péi(ﬁi conpound upon :
hydr ogenati on as the free base over 10% Pd 1:1 20

atom of H err] :
MeOH Et OAc. After fil t%tﬂ)dﬂ'mbﬁdérﬁ}bfﬂmyﬂ'[‘ﬁehﬂmﬁlé'?’mlﬁmﬂ)amlnol-

purified by chromatgrgidiyl héetylethyflbenantide tFiflSrdactaléd saRNC.
NH[err]CJ—VI\/leC]—VCI—|[err]CI[er]reﬁll err]H 2.RI\/R(408ﬁh [err]): [errs]ﬁu '
7.29-7.21 (m 3H), 6.96 (m 1H), 6.85- 6%(!11 3H) 678(5 1H), 4.61
(dd. 1H), 4.03 (s, 1H), 3.78 (s, 3H), 2.93 2 74-2.69 (m 2H),
1.31°(s, 9H). [err]C NWR (75 MHz, CDd | ':r] 35.0 159.37. 148.79,

134.34, 130.76. 128.42, 124.31, 124.10
66.41. 55.20, 55.04, 51.21, 38.91, 28.
~+11.5[err] (c = 0.34, MeQH) Cal cul at egyf or NGSAO
55.90 56.03 H 6.78 6.78 KMBpa M‘169-°

114.21. 71.68,

466 30 [err] =
Found C-

H 8.89 8.76

(R, R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-{(methyisulfonyl)amino]-

10  phenyljethylJamino]-2-phenylethyl]benzoic acid, wrifluoroacetate salt

(preparation described in Exampie 84) and hydroxylamine were converted

to the title compound following the procedure described in Example 86

excépt that 23% solvent B was employed for the final HPLC purification.

1H NMR (270 MHz, CD30D): & 2.90 (s, 3 H),2.9 (m, 1 H), 3.0-3.3 (m,
15 2H),3.61(brd, 1 H), 4.61 (brd, 1 H), 4.82 (m, 1 H), 6.86 (d, 1 H), 7.01

(brs,3H), 7.14 (br s, 3 H), 7.32 (brs, 1 H), 7.46 (brs, 2 H), 7.72 (br s, 2

H)

13C NMR (68 MHz, CD30D): § 39.6, 40.1, 53.9, 65.4, 70.0, 116.6,

124.4, 125.4, 126.1, 128.2, 129.1, 129.6, 130.1,130.4, 133.5, 136.3, 138.9,
20 1517 |

Mass (M+H) 486

[a]p?2 = -43.2° (c = 0.5, MeOH)

HPLC: >99% pure, retention time 12.5minutes, protocol described in

Example 1 ' |

Exampie 107
(R),(S)-a.—[[2-Hydroxy-2-[4—hydroxy-3-[(methylsulfonyl)anuno]- .

0 phenyijethylJamino]-4-methoxy-N-phenylbenzenepropanamide
3 | .



HPLC. 100% pure, Shinmadzu LC-6A, YMC S3 ODS (6.0 x 150 nm; flow rate of
1.5 mMm/mnute; detection at 254 nM gradient elution 0-100 % B over 30
mnutes (A = 10% MeOH, 90% H err]O, 0.2% H err]PQerr]); B = KM36ms, MeOH, '
10% Herr]O 0.2%Herr]PJerr]); retention ti%k-= 17.5 minutes. Exanple 97
(R, (S)-[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am no]- 10 '
phenyl ] et hyl ] am nol - 4- met hoxy- N- phenyl benzeneacet ani de [err] Fol |l owi ng t he
- procedure described in step A of Exanple 96, aniline was converted to

(S) - a-am no- 4- net hoxy- N- phenyl benzene- 15 -acetagi d e title conpound
was prepared from (S)-[err]-amno-4- meth y'—".N- p&en zene- acet am de
follow ng the procedure in step B of Exa ¥h the follow ng -
nodi fications: 1) racem zation was a SI dé&refction during the
coupling to (R)-N-[5-[2-iodo-1-
[ (triethylsilyl)oxy]ethyl]-2-(phenylne t hanesul f onam de 20
necessi tating chronmat ographi c separ ati®n M\“ Eh diMe er eoners on silica

gel; and 2) (R),(S)-[err]-[[2-hydroxy-2-][ -hydroxy 3-
[(rret hyl sul fonyl') ami no] phenyl ] et hyl ] am noj - 4- met hoxy- N-

henyl b tamd | vent
B 25 e{‘é??fﬁcﬁw‘?&”‘(480“'amiz {ﬁ; 8BRS %ﬁ%‘?’% °35. (m
5H), 7.07 (m 2H), 6.crmmersiall le Wzr’ea}'cmny %Yész‘%@m?ﬁ)aﬂdésh% (s,
3H), 2.88 (s, 3H), 52. %uhdd,-méﬁbx b’énid'n anolﬂcndkﬁ&bbﬁMtd(ﬂ)Qx{Nz

DLt 00 (171172 e oty bbb borkobue 0%,

67.71, 56.18, 55.78, 3JOMFLSmL) sqlm of (&)70-[N-[(phenylmethoxy)carbonyl]armnol-4- :
methoxybenzenepropanoic acid (500 mg, 1.5 mmol), 1-benzotriazolyl-
oxytris(dimethylamino)phosphonium hexaflourophosphate (672 mg,

10 1.5 mmol), N-memyimorpholine (167 mL, 1.5 mmol), and aniline
(140 mg, 1.5 mmol) was stirred for 18 hours at 20°C, diluted with EtOAC,
washed with H0, aq. NaHCO3, and brine, and dried over MgSO4. After
concentration, the prodhct was chromatogriphed on silica gel using 1%
MeOH/CH2Cl3 to elute (S)-a-[N-[(phenylmethoxy)carbonyl]amino]-4-

15  methoxy-N-phenylbenzenepropanamide (84%) which was converted to
(S)-a-amino}-4-methoxy-N-phenylbenzenepropanamide as described in
step A of Example 96. '

The titie compound was prepared from (S)—a-a:mno]-4-methoxy-
N-phenylbenzenepropanamide following the procedures described: 1) in

20 steps D and E of Example 19; and 2) the hydrogenolysis conditions
described in step B of Example 99.
1H NMR (270 MHz, CD30D): 8 7.41-7.24 (m, 5H), 7.13-7.01 (m, 4H),
6.84-6.79 (m, 3H), 4.65 (t, 1H), 3.74 (s, 3H), 3.45 (t, 1H), 3.04-2.97 (m,
1H), 2.90-2.68 (m, 3H), 2.86 (s, 3H). |

25 13CNMR (68 MHz, CD30D): § 174.13, 160.14, 150.95, 138.92, 135.66,
131.31, 130.19, 129.79, 125.78, 125.61, 124.46, 121.55, 116.34, 115.07,
73.09, 65.63, 56.38, 55.64, 39.54, 39.39.

Mass (M+H) 500
[a}p?2 = -34.6° (¢ =0.35 MeOH)




Mass (M+H) 486 [err] = +13.3[err] (c = 0.36, MeOH) Calcul ated for 1.26

Herr]O Calc. Found 5 C 56.72 56.87 H 5.85 534 N
8. 27 8.12 HPLC: 99%pure, retention tinme 18.2 ninutes, prd€M3éd
described i n-Exanpl e 96. 10 Exanple 98 -182- '

(R),(S)-[err]-[]2-Hydroxy-2-[4-hydroxy-3-[ (net hyl sul fonyl)an no] -
phenyl ] et hyl ] am no] - 4- net hoxy- N- rret hyI N- phenyl benzeneacet am de 15 [err] A

(S)-[err]-Am no-4-neth hen | ret hyl - benzeneacet anj de
To a 4[err]C sol ution g’ﬁ‘(’&@& *ﬂﬁx{#;é fgﬁcgkdﬂ% g, .
- mmol ), synthesis descriBxathple96). S. Patent 3,517,023, in 1:2 1 N :
NaCH di oxane was added commercial ly avai.l abI e di-t-butyl dicarbonate (2.4.
g, 11 mmol). After stirring 1.5 hours at 20C, the reaction was partially
concentrated, adjusted to pH 2, and extracted W|th EtOAc (3 x). 25 The

Et OAc extracts wereswashed with bri ne, dr|e 19854 and concentrated to

yield (S)-[err]-[N[(1, . % %’
met hoxybenzeneaceti c ac(#t]qk&%@?ﬁx%ﬁ %12&3 35% i@'@%& yﬂ?’ﬂmol'
1, 2- di hydr oqui nol i ne ( Gilienytjeth¥ljiminei-4-metlixytN-phenyiliegdentpropsnninidet hy| ) -
car bonyl ] am no] - 4- net hoxybenzeneacetic acid (600 ng, 2.14 nmml) in 30
CHerr]dJ[err] (10 nL) and N-rrethyl aniline (2.13 nmmuy was stirred at
20[err] C. HOo H O
N
H
Q.0
wo N OMe
h Me
H
10 ' E _ _
- A mixtwure of commercial (R)-N-(t-butoxycarbonyi)tyrosine (2.0 g,
6.35 mmoi), dimethyl sulfate (1.3 mL, 14 mmol), K2CO3 (1.93 g,
14 mmol), and lS-crown-ﬁ-ether (185 mg, 0.7 mmol) was refluxed in
30 mL of toluene for five hours. After cooling and dilution with H0, the
15 organic layer was washed with H20, dried over MgSOy4, and concentrated.
Chromatography of the residue on silica gel eluting with 20%
EtOAc/hexane yielded methyl (R)-a-[N-[(phenylmethoxy)carbonyi]-
amino]-4-methoxybenzenepropanoate which was hydrolyzed by stirring
three hours at 0°C with NaOH (185 mg, 4.6 mmol) in 6 mL of 2:1
20 MeOH/H;0. After concentration, adjustment to pH 2, extraction with
EtOAc (2 x), and concentration, the crude acid was converted to (R)-0-
amino-4-methoxy-N-phenyibenzenepropanamide by coupling to aniline
under the conditions described in step A of Example 98 and utilizing the
hydrogenolysis conditions described in Step A of Example 96. The title
25 compound was prepared from (R)-0-aminoj-4-methoxy-N-
phenylbenzznepropananﬁde following the procedures described in steps
D, E, and F of Example 19 with the following modifications: 1) the
product of step D was not purified; 2) in step E, the product was
chromatographed twice on silica gel eluting with 1.5 % MeOH/CH2Cly;
30 and 3)in step F, after hydrogenolysis as the free base under 1 atom. H2,



KMB6a - 171 - for 18 hours. After concentration, the reaction was diluted
with Et OAc. washed with ag. NaHCOJ err], Herr]O 1 N HA, brine, dried over
MySO err], and concentrated. Pure KM36a

(S)-[err]- [N—[(l1d|rrethylethyl)carbonyl]amh%ﬂ 4- :

| _met hoxy- N- et hyl - N- phenyl benzeneacet am de was obtai ned after 5

chromat ography on silica gel using 30% Et OAc/ hexane as eluant. (S)-[err]-
[N-] (1, 1- Di nret hyl et hyl ) car bon noj - 4- net hoxy- N- e - N:

phenyl benzeneacet ami d %94"9&1 ?“ﬁ@%@ym%fﬁépéki%“*ﬁ Beelvanoxane
to generate (S)-[err] -mﬁmmmcaxyhd‘ﬁmabyl - N- phenyl benzeneacet am de

whi ch was used direct Iy @b&? N ¢ i on
10 with EtOAc, washin squ”nt I-a ﬁaf ﬁggﬁég ﬂgf 8@7 >
drying over Mgsqerr],7- bﬂbé&'&}@hﬁn‘ﬁ& 63 (t, 1H), 3.74 s. 45 (dd 1H),

(R), (S)-[err]-[[2- KydryomaBsie oty 228y s 23, TR e Y )

am no] phenyl ] et hyl ] aml@@ﬁﬁiﬁ‘?&s‘lﬁ&&”ﬁb@ 51%4.592160.11, 150.90, 139.03, 135.63,

phenyl benzeneacet anm de
(S)- Lerr] iAm no- 4- rreéI mammmmmzpmm mmsmameh m(tjmﬁlhmasowrsmwdd
to the title conpoun gl escribed in steps D, E an
F of Exanple 19 with t-{?ce%‘}fo ég@i)’(ﬁflca{l%gnsg in step D, -the
reaction ‘was heated atMasy ﬂfb5 r 40 hours to generate primarily 20 the
R, S diaster eorrer 10Ni qloc)ipkls= 428 (=0 SIMeOH) | ca gel chromat ography fromthe
R, R isomer: I n st R_ S diastere r.was furth Jed by
preparative HPLC fror eﬁ%ﬁcé‘»{il’%m"ﬂ?&% ) AJIiGS, PROYSO, ?ﬂ?%f‘
descri bed in Exanpl e 1Bxampie9&) in step F, the HPLC purification vvas '
omtted after hydrogenolysis at 1 atom H[err]'. 25 [err]H NVR (270 MHz,
CD[err]OD): [err] 7.39-7.30 (m 4H), 7.03-6.83 {(m 8H), 4.96 (s, 1H), 4.82
“(m 1H), 3.78 (s, 3H), 3.29 (s, 3H), 2.94 (m. 1H), 2.90 (s, 3H), 2.76 (m
1H). [err]C NMR (6% MHz, CD{err][err]D): [ Bxiainp lg6ﬂ)922 162. 69, 151.63, -

19287 12 0 L TSl h e i iRt 23,

plpendmyl)ethyl]almno]ethyl]-z-hydroxyphenyl]metllane_sulfonamlde

(S)-a-[(l-Pipcridinyl)carbonyl]-4»methoxyb¢nzenemethanamine
(prepared from piperdine via a procedure analogous to that described in
step A of Example 99) was converted to the title compound following the
procedures described in steps D, E, and F of Exampie 19, except for the
25 following modifications: 1) in step D, the reaction was heated to 75°C for
60 hours; and 2) in step F, the desilylated product was hydrogenated
under 1 atom. of H3 as the free base to generate the title compound whxch _
“was purified by silica gel chromatography elutmg with 8%
MeOH/CHCls.
30 !HNMR (270 MHz, CD3OD) 80.90 (m, 1H), 1.38 (m, 2H), 1.53 (m,
3H), 2.60 (dd, 1H), 2.77 (dd 1H), 2.92 (s, 3H), 3.35 (m, 1H), 3.73 (m,



Mass (M+H) 500 [err] = +42.3 (c = 0.35, MeOH) HPLC. 99% pure, retention
time 18.4 minutes, protocol described in Exanple 96. KMB6a - 172-
Example 99 (R), (S)-N- (1, 3-Benzodi oxol -5-yl)-[err]-[[2-hydroxygarady hydr oxy-
5 3-[ (et hyl sul f onyl ) am no] phenyl ] et hyl ] aning4 = 4- met hoxy-

benzeneacetam de [err] A

(S)-[err]-N[(1, 3-Benzodi oxol - 5-yl ) ani no] - 4- net hoxybenzene 10

"acetamide To a O[err] C DVF 85 nm.) sol ution of

(S)-[err]-[N-(1, 1-di nekiByB.a8i6s;BH), 460 tddyH),6:84d] 1H), Ge:311(d X3 M02r(dd.CHH), C
acid (600 ng, 2.14 mn}.25mgggr7@gd(gplﬁgscri bed in step A of Exanple 98),
1- hydr oxy-7- azabenzotyy - 3 ) and

3, 4- (met hyl enedi oxy) an{jﬁaﬁ@ﬁ@%ﬁgﬁﬁﬁaﬁ §I£E:$01)29-7v%9’§8&e64-7’ 47.5, 357,

1- ( 3- di net hyl - ani nopr di$8,)62.9; 72:5/15¢53106.8] 124.3]92517] 14646)930B, 151333879 )
under Ar. After st 'srriﬁq 11%*1% t 20[err]C, the reaction was dil uted
with Et OAc. washed™with ad. N err], Herr]O 1 NHC, brine, dried over
MySd err], and concentMassdM+IDu478 .

(S)-N- (1, 3-benzodi oxol[ajp??s +§397 &= 03 MOHy di et hyl et hyl ) carbonyl ] - 20
am no]j - 4- et hoxybenz'emt@g de, obtagingd after chromatography on silica
~gel using 30% Et OAc/ h RYIgftentigp ime . {\Zominuges; protosal deserikeddanpound
follow ng the procedurBxachptec96.bed in step A of Exanple 98. B.

(R, (S)-N-(1, 3-Bengodi oxol -5-yl)-[err]-[[2-ydroxy-2-[4-~hydroxy- 25

3-[ (et hyl sul f onyl') am nol phenyl ] et hyl ] ami no] - 4- met hoxy benzeneacet ani de

Example 110
(R),(S)-N-(1,3-Benzodioxol-5-yl)-o.-[[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)anlino]phenyl]ethyl]amino]-4-methoxy-a- '

15 methylbenzeneacetamide . _
L L0
S0
e H

H

N
Me

[ 'o

o Q
= ¢
HO N

H OMe

HO

A. (S)-a.-N-[(1,3-Benmdioxol-s-yl)amino]-4-methoxy-a-methyl-

20 benzeneacetamide

(S)-a-[N-[(1,1-Dimethylethyl)carbonyljamino}-4-methoxy-ot-
methylbenzenqa_cetic acid (preparation described in step A of Example
101) was condensed with 3,4-(methylenedioxy)aniline following the
procedure described in step A of Example 99. Pure (S)-N-(1,3-

25 benzodioxol—S-yl)-a—[N—[(l,1-dimethylethyl)carbonyl]]amino]-4-methoxy;
a-methyl-benzeneacetamide, obtained after chromatography on silica gel
using 30% EtOAc/hexane as eluant, was converted to the title compound
following the procedure described in step A of Example 98.



(S)-[err]-N[(1, 3-Benzodi oxol -5-yl ) am no] - 4- met hoxybenzene- acet am de was

converted to the title conpound foll owing the procedures described in steps
D, E and F of Exanple 19 with the follow ng 30 modi ficati ogv3ga i N step
D, the reaction was heated at 70C for 60 houngs- KMB6a - 173- to generate
primarily the R S diastereoner; separation fromthe R R isoner required a
second chromat ography on silica gel eluting with 40% Et OAc in toluene; and-
2) in step F, the HPLC purification was omtted after hydrogenol ysi s as the

free base under 1 atqggn HE(R)t(gﬁNt(’g.gemupg.yﬁ

silica gel eluting with 5 g 10 20 Wer[yiiéﬁhﬁ% ﬁﬂ%ﬁg&dﬂ 1,

CDerr]OD): [err] 7.38 (d3'¥H3°"'Y)‘s
2. gg ?;581“(_')“1 §H)76 ?;579 (Cineﬂlblhenﬁun"éicélﬂmuleH%3 5d89 (s, 2H), 724 69 ((ia) 1H),
[err]C NMR (68 Mz, CD[errI]xoéé)W%Q%é‘?ch qesgxiéefdgigel_%glﬁby:d élgg 05
145.80, 135.89, 133. Axampie1%4S)-asN-[(ig3- bqrzsdmsol-ixbammo]metquy-qﬂ 19,

.114.70, 108.88, 103. 7
eri] = +7.5 (¢ = o hefl %“Q&MHPLC%SW@%?@&?MW. udphie, °°

mnutes, protocol desOlPHIg ellgs ¢ eouplipg pRaction was heated at
(R), (S)-N-(4-Chlor ODFHS?C)fe:{%lidmi {oZivey sliniRtiredf [edpetyed silybated product and its
% (eff} hg'SS ul fonyl) am npLRNGRY chiidhpht: WHid bere ellild WmRaRA soisi G54 ™ de
(S)-[err ] Ani no- NO( 4-MeOb/CHpCh i 15%raespostinelyi zDrin step Ea afteradesilylation and
chromatography on silica gel, all fractions of (R),(S)-N-(1,3-benzodioxol-
5-yl)-a—[[2-hydroxy-2_-[4-phenylmethoxy-3 {(methylsulfonyl)amino}-
phenyl]ethyl]Jamino]-4-methoxy-o-methylbenzeneacetamide, formed in
- either step D or E, were combined and further purified by preparative
15  HPLC using 56% solvent B; and 3) in step F, after hydrogenolysis as the
free base under 1 atom. Hp, the title compound was purified by snhca gel
chromatography eluting with 5% MeOH/CH2Cl,.
1H NMR (400 MHz, CD30D): § 7.40 (d, 2H), 7.39 (d, 1H), 7.10 (d, 1H),
7.07 (dd, 1H), 6.87 (m, 3H), 6.73 (m, 2H), 5.89 (s, 2H), 4.66 (dd, 1H), |
20 3.77 (s, 3H), 2.89 (s, 3H), 2.77 (dd, 1H), 2.56 (dd, 1H), 1.70 (s, 3H).
13C NMR (100 MHz, CD30OD): § 175.76, 160.44, 150.94, 148.98,
145.70, 136.14, 133.55, 128.59, 125.69, 124.74, 116.36, 114.77, 108.84,
103.74, 102.53, 74.02, 65.56, 55.71, 52.40, 39.58, 22.57.

Mass (M+H) 544
25 [a]p?2=-64.8° (c =0.20, MeOH)
Calculated for 0.46 H0:
Calc. Found
C 56.68 56.73
'H 547 5.41
30 N 761 7.46

HPLC 99% pure, retennon time 17.1 minutes, protocol described in.
Example 96.



(prepared fromp-chloroaniline via a procedure anal ogous to that described
in step A of Exanple 99) was converted to the title conpound follow ng the
procedure described in step B of Exanple 99. except for the f gN9si Ng

nodi fications: 1) after elution fromsilica gegewith 2%

MeOH CH err]C[err], 30

(R, (S)-N(4-chl orophenyl) [err]-[[2-phenyl met hoxy- 2- [ 4- hydr oxy- 3- KMB6a .
- 174- [(met hyl sul fonyl)am no] phenyl ] et hyl ] am no] - 4- net hoxybenzene- _
acetam de was further purified by prepar at Examplell¢lusi ng 58% sol vent B; and -

of cparati ve HALC. Si?ﬁg%ﬂ) B *dé‘ﬁf"ﬁﬁan‘?.“?‘%‘ﬁ?fw R -

[err]H NVR (400 MHz, WaEB‘Em 3H), 7.27
(dd, 2H), 7.07 (dd, 1H), 6. 90 (d 2H) 6 85 égl H) 4.70 (dd, 1H, 4.27
(s, 1H, 3.76 (s, 3H, 2.91 (s, 3H, 5 (d f&l) (dd, 1IH). [err]C
NVR (68 MHz, CD[err]OD): [err] 173. 4§s'- 61. 13 B.07, 135. 85,

132.11, 130.26, 129.75, 125.71, 124mMs97,1
67. 78, 56. 26, 55. 74, 39. 58. Mass (MtH) 5247
HPLC. 99% pur e, retentlon time 21.7 mnuids, protoce
96. 15 Exanple 101 H
(R, (S)-[err]-[[2-Bydroxy-2[ 4- hydroxy-3-[ (met hyl sul f‘6ny|)am noj -

pbenyl ] et hyl ] am no] - 4- met hoxy- a- net hyl - N- phenyl benzeneacet am de 20 [err] A

(S)-a- Am no- 4- net hoxy-Ler r ]4_pﬁémhemo§9%ﬁ%%%§%am de
' To 4-hydroxy-3-nitrobenzaldehyde (50.6 g, 300 mmol) stirring in

250 mL of dry DMF under Ar at 20°C, was added 60% NaH oil dispersion

100 (14.6 g, 360 mmol) and, after 30 minutes, benzyl bromide (79 g,
460 mmol). The mixture was heated to 70°C for four hours until
complete, cooled, quenched with H20 and then diluted with 1.3 L of ice
water. The resulting yellow precipitate was filtered, washed with water,
and air-dried to provide 69.7 g of of the title compound, after

15 recrystallization from 30_% toluene /hexane.

5, 18, 73.42, 10
r] (c = 0.30, MeOH _
descri bed in Exanpl e

B. 1-[4-Phenylmethoxy-3-nitrophenyl]propene
To a stirred suspension of (ethyl)triphenylphosphonium bromide
(63.3 g, 170.5 mmol) in 270 mL of dry THF under Ar at 20°C, was added _
20 91 mL of 1.8 M phenyilithium in 70% cyclohexane/Et20 solution
(163 mmol). After 30 minutes the reaction was cooled to -78°C, and a
solution of 4-phenylmethoxy-3-nitrobenzaldehyde (38.96 g, 151.6 mmol)
in 138 mL of THF was added by cannula over 25 minutes. The reaction
was maintained at -78°C for 60 minutes and stirred at 20°C overnight prior
25 to addition of 400 mL hexane. The supernatant was decanted and the _
solids stirred twice with additional THF/hexane which was also decanted.
After concentration of the combined supernatants, the title compound
(11.33 g, 1:1 trans to cis ratio) was eluted from silica gel by 0% to 25%
EtOAc/hexane . |
30



(S)-[err]-Am no-4-met hoxy-[err]-nmethyl benzeneacetic.- ethyl ester 25 (446
ng, 2 mmol; prepared from 4- net hoxyacet ophenone as described in U S Patent
5,268,375) in 1: 1 2 N ag. NaOH Et OH was heated at 75C for twKMB®s4dr s,

cool ed, and concentrated. (S)-[err]-[N][(1, 1-18%=et hyl et hyl) -

“car bonyl ] am no] - 4- net hoxy-[ err] - nmet hyl benzeneaceti c aci d, obtained upon
.treatnent of the crude acid with excess di-t-butyl dicarbonate as described
30 in step A of Exanple 98, was converted to the title conpound follow ng:

KVB6a - 175- 1) coupl Ghg t sramsil-i3-@Methylspifony))aminod-phenyimethgxyphenyll in

step A of Exanple 96; and )-o eéneoval of the BOC protecting group as
described in step A of Exa

98.
(R, (S)-[err]-[[2-Hydroxy- Q‘P 3“ xlf‘fg‘ enylmsthaxy3:nirgpbanylipropene (12.74 ¢,

ani no] phenyl ] et hyl ] anﬁﬁﬂ]mﬁoﬁmﬁﬂﬁn@z[-ez}ijo (8t4g, 123N mmoip in200emEbefi EgOAC ani de
Fol I owi ng the procgduggs .. #‘%eqj. [&B tﬁﬂ%‘?&’\‘@é 186 thi FofSex Itﬁen’Lg,
hoxy a-nme

(S)-[err]-am no-4-net nzeneacet am

converted to the titl @@B%Q%Hgﬂfmézﬁdﬂmwlh@ﬁﬁd ﬂQd’éﬂfFWW}h in
step E,. the deSI | y| at gfpof@isstiirilg, ¥hefeapod 3@%'&%@?@““)}2 Ras304 were

£ G/t ol uene: 2) 1 eé%ﬂ%ﬁ%ﬁ%&e@mﬁﬁ”@ﬂ 15 AgEFcondenson hE R4S aphy
eluting with 4% MeOH @Hﬁebmhﬁt@mpﬂed twice opesdrc]ilgeNlﬂu'(gZWﬂlmth 12K err] CD)
5. 460 (04, 110 6% @%gg“ %&%@%Waﬁ 5*#’*%5? r{
[err]C NMVR (68 |sz cmf‘meﬂf &y 98:2 aixqure of tyansgo Blswmﬁrs OMpoIN was
114.8, 116.4, 121.5, jrepared fioth lqs-ﬁﬁﬁo%phiaﬁn&m&?ﬁ\eﬁyl]&%ﬁe& following the
139.3, 151.0, 20 160.3 %Zure%escnbedm part 4 of step F-of Example 1, except that the crude

product was chromatographed on silica gel eluting with 50%

15 EtOAc/hexane and then recrystalhzcd from EtOAthexane to obtain
3.11g. )

D. (R),(R)-l-[3-(Methylsulfonyl)ammo—4-phenylmthoxyphenyl]-
1,2-propanediol
20 Following the procedure described by K. B. Sharpless et al., J.
Org. Chem., 51, 2768 (1992), trans-1-[3-(methylsuifonyl)-amino-4-
phenylmethoxyphenyl]propene (1.88 g, 5.8 mmol) was added to a stirred
mixture of 0.55 g of MeSO2NH3 (5.8 mmol), 8.1 g of AD-mix-B, 45 mL
. of water, and 45 mL of ¢-butanol at 20°C. After 16 hours, the reaction was
25 stirred with 9.6 g of NazSO; for 30 minutes, diluted with H2O and
extracted 4 x with CH,Cly whereupon the organic layers were dried over
Na2S04 and concentrated. ‘Chromatography on silica gel eluting with
50% to 100% EtOAc/hexane provided the title compound (1.71 g, 98.6%
ee). '
30 | |
E.  (R),(S)-15[3-(Methylsulfonyl)amino-4-phenylmethoxyphenyl}-
2-methyloxirane
(R),(R)-1-[3-(Methylsulfonyl)amino-4-phenylmethoxyphenyl]-1,2-
propanediol (0.83 g, 2.36 mmol) and p-toluenesulfonyl chloride (1.0 g,



Mass (MrH) 500 [err] = 48.2 (¢ = 0.9 MeOH) HPLC: 99% pure, retention tine
17.1 mnutes, protocol described in Exanple 96. 25 Exanple 102
(R, (R -[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(methyl sul fonyl )am% a

phenyl ] et hyl ] am no] - 4- met hoxy- N- phenyl benzenggget am de 30 g - 176-
[err] (R -[err]-Am no-4-nethoxybenzeneacetic acid (1.8 g, 10 mmol),

" synthesis described in U S. Patent; 3,517,023, was converted to the title 5
conpound fol l owi ng a reaction series anal ogous to that described in Exanple

98, except. for the fof.2éwinngd) inmstimLiof pyridine werestirtedunBer AN g 09€Tof fouitt €d

Tl 152 Sresm R o e e o b b

subsequently was conveancenirated at &un@%ucpummdpmmhedgmmgsm yS| s
reaction to generate ﬁdl%ldnh?lnﬁmwm Ei@AEhEHHV?o Sl?tZﬂd\@z

[err] 7.48 (d, 2H) “F""i -f% ,g],thé%fw)a@cg%.pggﬁyl@p‘p}:ox@?ggyli?@rogxh 2H) .

4.72 (dd, 1
[err] (c _NIVR (H)68 NHz, ®§ﬁm] (T3 a stireedr (°ClsdRutidd, of (RY(R)A-hyidrdxy01{3-39. 26, 136. 01,

S 0,0, iyl st
0. 22, IVEO-D _ 016g,032mmol)m3ml.ofdryTHFun Ar, was added 0
1.0 M LIN(TMS)3 in THF solution (0.72 mmol). After three hours at 0°C,
10  the reaction was diluted with 10 volumes of hexane and CH2Cly, and
without evaporation chromatographed on silica gel eluting with 10% to
25% EtOAc/hexane to provide 72 mg of the title compound (98% pure,
containing 2% trans epoxide).'

15 F. (R),(R),(R)-N-[5-[2-[[1-(1,3-Benzodioxol-5-yl)-2-phenylethyl}-
amino}-1-hydroxypropyl]-2-hydroxyphenyllmethane
sulfonamide. - .

A mixture of (R),(S)-1-[3-(methylsulfonyl)amino-4- _
phenylmethoxyphenyl]-2-methyloxirane (72 mg, 0.21 mmol) and (R)-1-
20 (l,3-.benzodioxol-S-yl)-Z-benzeneethananﬁfle (0.40 g, 1.66 mmol)
(preparation described in step B of Example 60) was heated under Ar at
130°C for 16 hours. After cooling, the product was chromatographed 4 x
on silica gel eluting first with 1% [10% conc. aq. NH3/MeOH}/CHCl3,
then 5% to 8% acetone in toluene , then 4% to 8% acetone in toluene, then

25  0.5to 1% [10% conc. aq. NH3/MeOHJ/CH2Cl5 to obtain 32 mg of

(R),(R),(R)-N-[5-[2-[[1-(1,3-benzodioxol-5-yl)-2-phenylethyl}amino]-1-
hydroxypropyl]-2-phenylmethoxyphenyl]methanesulfonamide which, was
converted to the title compound (18 mg) by hydrogcnolysns, as descnbed
in step C of Example 95. '

30 1HNMR (270 MHz, 5% CD3;0D/CDCl3): §0.79 d, 3H), 2.66 (m, 1H),

2.92 (s, 3H), 2.8-3.0 (m, 2H), 3.67 (t, 1H), 4.02 (d, 1H), 5.94 (s, 2H), 6.66
(dd, 1H), 6.7 (m, 2H), 6.80 (d, 1H), 6.91 (d, 1H), 7.05 (m, 2H), 7.1-7.4 (m,
4H). '



HPLC:. 98. 5% pur e,

phenyl gl yci ne was converted to a-am no- N-phenyl benzeneacetam de. 5 The

retention tinme 18.9 mnutes, protocol described in 20
Exanpl e 96. Exanpl e 103

(R, (S)-[err]-[[2-Hydroxy-2-[4-hydroxy-3- [(rrethylsulfonyl)am 36a 25
phenyl ] et hyl ] am no] -
Fol  owi ng the procedure described in step A of Exanple 98, (9S)-

N- phenyl benzeneacet am de. 189 KM36a - 177 - err]

title conpound was prepared from|[err]-am no-N phenyl benzene- acetam de

fol I owing the procedungcygeR a tfugt
- fol I owi ng nodi fication: the 0(6 W{*'at egﬁaaterl clll:-js m@&??ﬁ‘ﬁdﬂgg‘%ss

preparative HPLC usi nd%-@%%‘b?.\l@ﬂ-tz B&hd 2602441281 I%Q, H@rﬁvéiﬁ 8d147PH.t he

conmpound. [err]H NWMR

err]OD): [err] 7.47 (d, 2H), 7.46 (d,

free base prior to thqob.pdimln 833 51391Q¢415)|33t501-g¢nerat e the title 10
00 Iggli

2H), 7.45-7.25 (m 6

lasy (m 2H), 6.86 (d, 1H), 4.72 (dd, 1H),

4.34 (s, 1Hy, 2.895(sﬂme; m%ﬁh&mndznzMMC&mSﬁmxzwmm;sﬂow\ﬁw(ﬁs

os, 75 bt oy o i, i et > 1

MHz, CD{err]CD):

129. 30, 128.69, 125.7
68. 51, 56. 44, 39. 60. IVB
for 0.42 H20: 20

5. 43

10

15

20

- 30

gxadiont of 0%:50 100%H solvers (4 = 10% MeOR), 90 Hop, 82% ul at ed

H3POM £90% MeOH|T0% HIE) 0% H3POa3 réiéntibn $mé 2 23.8

minutes.

Example 112
(R),(S),(R)-N-[S-[z-[[l-(l,3-Benzodloxol-s-yl)-z-phenyletllyl]-ammo]-
l-hydroxypropyl]-z-hydroxyphenyl]methanuulfonamlde, '
trifluoroacetate salt :

\
A0,
\\

o_09

A. (R),(S),(R)-N-[S-[Z-[[l-(l,3-Benzodioxol-5-yl)-!2-phenylethyl]-
annno]-l-(tnetllylsﬂyl)oxypropyl]-z-phenylmethoxyphenyl]
methanesulfonamide
A solution of (R),(R)-1-hydroxy-1-[3- (methylsulfonyl)anuno—4-

phenylmcthoxyphenyl]-Z-propyl tosylate (0.39 g, 0.77 mmol, prepared in

~ step E of Example 111), imidazole (0.20 g, 2.9 mmol), DMAP (15 mg,

10.12 mmol), and 0.35 mL of triethylsilyl chloride (0.34 g, 2.3 mmol) in 5
mL of dry DMF under Ar was stirred at 20°C for several hours and then
diluted with 25% EtOAc/hexane. The organic layer was concentrated
after washing with H20, sat. aq. CuSO4 (2 x), and H20 (2 x), prior to
drying over Na2SO4. Chfomatography on silica gel eluting' with 15% to
25% EtOAc/hexane generated 0.47 g of (R),(R)-1-(triethylsilyl)oxy-1-[3-



N 9.07 8.79 HPLC. 97% pure, retention tinme 15.8 m nutes, protocol
described in 25 Exanpl e 96. Exanple 104

(R, (S)-[err]-[[2-Hydroxy-2-[4-hydroxy-3- [(nethylsulfonyl)ammbsaso
.phenyl ] et-hyl ] am no] - 4- met hoxy- N- ( phenyl met hyltpbenzeneacet am de - KMB6a
[err] (S)-a-Am no-4-nethoxy-N (phenyl met hyl ) benzeneacetam de 5 (prepared
from benzyl am.ne via a procedure anal ogous to that described in step A of
Exanpl e 98, except for om ssion of chromatography on silica gel) was

“converted to the ti de(methpsufeny)eiminoidrphenyimethoxyphrnyl-24propyl tosylate whichep B

of Exanple 98, except i the R
R and R S diastereo wrggs)ﬁ%%‘t&i[av%er : ng?}brg%?dxﬁglsl@nz B e

[ 4- phenyl.met hoxy- 3-[ ( ﬂn}: i:ﬂﬁ%ﬁdfldg'Arfor
met hoxy N- ( phenyl met hfiv¢ heurs.c A¢ee esoling dmwrﬂa’.tugra lefbﬁ(sﬂftd geheladv fgt aphy

on silica gel el ut g)h‘wg @%é gctaﬁ Smﬁéﬁi/b o 4 81%
R iﬁmﬁwﬁmﬁmﬁmm% S %
3H), 3.02-2.86 (m 2H), , . [err]C NWR (68 MHz, CDOerr] OD) [err]

2 91 (s
fe7 56 1520 T Ty 1ot e s S S M, o,
44. 3 (} 39.64. Mass (MrH) Samigid]- l-hgadno]xywop&ﬂ-ﬂhjullnogy(menylljpd3l I\/EEXC]—I) :—IPL SG
gg 9% pure, ret enié on ti mﬁ%&amai@gepr ot oco escribed in anpl e .
' Followmg the procedure described in step E of Example 19,
(R),(S),(R)-N-[5-[2-[[1-(1,3-benzodioxol-5-y1)-2-phenylethylJamino]}-1-
(triethylsilyl)oxypropyl]-2-phenylmemoxyphenyl]methancsulfonanﬁde
_ was desilylated usihg TBAF except for the following modifications: 1)
15 the reaction required heating at 60°C for two hours; and 2)
chtomatography twice on silica gel eluting with 25% to 50%
EtOAc/hexane provided (R),(S),R)-N- [5-02-{(1-1 ,3-benzodioxol-5-yl)-2-
phenylethyl]amino]-1 -hydroxypropyl]-2-phenylmethoxyphcnyl]—
methanesuifonamide (93% purity) which, upon hydrogenolysis as
20  described in step C of Example 95, was converted to the free base of the
title compound which was purified by elution from silica gel with EtOAc
and isolated as the TFA salt.
1H NMR (270 MHz, CDCl3) of the free base: 50.71(d, 3H), 2.84 (s, 3H),
: 2.6-3.0 (m, 3H), 3.88 (t, 1H), 4. 33 (d, 1H), 4.8 (s, 3H), 5.91 (s, 2H), 6.6-
25  6.9(m, 5H), 7.0-7.3 (m, 6H).
13C NMR (68 MHz, CDCl3) of the free base: 5 148.8, 148.0, 146.9, 138.0,
136.5, 133.0, 129.1, 128.4, 126.5, 125.2, 123.7, 122.2, 120.8, 116.2, 108.1,
107.1, 101.0, 74.3, 62.0, 55.5, 44.9, 38.7, 14.4.
Mass (M-H) 483; (M+H) 485 ' .
30 HPLC: 97% pure, retention t1me 24.3 minutes, protocol descnbed in
Example 128.

Example 113



(R, (S)-N-(Cycl ohexyl)-[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nethyl -

sul fonyl ) am no] phenyl ] et hyl ] am no] - 4- net hoxybenzeneacet am de KMB6a -179-
[err] (S)-N-(Cyclohexyl)-[err]-am no-4-nethoxybenzeneacet am dg\gpgpar ed
from cycl ohexyl am ne via procedure anal ogous.§g1that describe In step A

of Exanple 98) was converted to the title conpound foll ow ng the procedure
described in step B of Exanple 98, except for the followi ng nodifications:
1) separation of the RR Rand R, S di astereoners of N

(cycl ohexyl ) -[err] - [[Pm() )-N-00ChldrbhE: ;) ARy RISl (et hy! -

sul f onyl ) am no] phenyl ol - enzeneacet required a
second” chr omat ogr aphy | é\ﬂﬂ’@ﬁ“&&;‘?“‘!ﬂﬁbﬁwlhﬂﬂ mwmwuene 2) in
step E, the residual Rnethofylmzéncacammid@s separated by preparative HPLC
fromthe R S isoner using 65% sol vent B (protocol described in Exanple 1);

and 3) in step F, follow ng HPLC purification using 50% solvent B, the

‘title conpound was further purified as -t freegl5 (Bage®y flash

chromat ography on silica gel using 8% Me [ elr ] Ji r]. [err]H NMR (270

MHz, CDlerr]QD): [err] 7.37 (d, IH), 2HY, 703 (dd, 1H), 6.89 (m

3H), 4.66 (dd, 1H), 4.11 (s, 1H), 3. .60 (m 1H), 2.93 (s, 3H),

2.92-2.62 (m 2H), 1.81-1.56 (m 5H), SH). [err]C NWR (68
5.91, 132.54, 20 129.69,

" MHz, CDjerr]QD): [err] 174.04, 161, QZ
.125. 86, 125.66, 124.36, 116. 33, 115 3 Ml4 56. 23, 55.74, 39.61,
=_+9. Zlherr] (c = 0.10,

33.68, 33.54, 26.5 26. 05.
MeOH) Cal cul ated for 1"62 I-(Fgﬁ hlzsophenyl)-[a-alw%a-me ykdrnd

methoxybenzene-acetamide
(8)-a-[N-[(1,1-Dimethylethyl)carbonylJamino]-o:-methyl-4-
methoxybenzeneacetic acid (preparation described in step A of Example
10  101) was condensed with 4-chloroaniline following the procedure
described in step A of Example 99. Pure (S)-N-(4-chlorophenyl)—c-[N-
[(1,1-dimethylethyl)carbonyl]}-amino}-c-methyl-4- |
methoxybenzeneacetamide, obtained after chromatography on silica gel
using 20% EtOAc/hexane as eluant, was converted to the title compound
15 following the procedure described in step A of Example 98.

B.  (R), (S)>-N-(4-Chlorophenyl)-o-[[2-Hydroxy-2-[4-hydroxy-3-
[(methyl-sulfonyl)amino]phenyl]ethylJamino]}-c.-methyl-4-
methoxybenzeneacetamide

20 Following the procedure described in steps D, E, and F of Example

19, (S)-N-(4-chlorophenyl)(--amino]-c.-methyl-4-methoxybenzene-

acetamide was converted to the title compound with the following

modifications. 1) In step D, the coupling reaction was heated at 100° for 7

_ days which was chromatographed twice on silica gel using 20% and 15%
25 EtOAc/hexane respecuvely 2) In step E, after desilylation, (R), (S) N-(4-

' chlorophenyl)«a.—[[2-hydroxy-2—[4-phenyl-methoxy-3-

[(methylsulfqnyl)annno]phenyl]ethyl]ammo]-a-methyl-4-methoxy- .

benzeneacetamide was purified by preparative HPLC using 57% solvent

B. 3) In step F, the title compound was purified by preparative HPLC



C 55.34 55.57 H 7.01 6.83 N 8.07 7.84 HPLC. 98% pure,
retention tine 19.8 m nutes, protocol described in 30 Exanpl e 96.
KM36a - 180- Exanple 106 (R :

- R) - N- Hydr oxy-4-[1-[[ 2- hydr oxy- 2- [ 4- hydroxy 3: ﬁéjrpt hyIsquonyI)KnFIn noj- 5
phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzam de, trifluoroacetate salt [err]
(R R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[ (et hyl sul fonyl)am no]- 10

phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoic acid, trifluoroacetate salt

(preparation descri bedising 2% sqivent B4 pfterrhydivgenalysis ashe freedase yhder Ehfofif] t O
the title conmpound folljllgvm ng the procedure described in Exanple 86 except

that 28% sol vent B wa lﬁyS&)f or the final HPLC purification err] H NMR
(270 Mz, CD{err]CD) Sﬁv A2HH MHz, CDD):2 87 41{m,15H) 7.26 (M®5M(4¢ 2

, 3.61 (br d, 1 B8 4 1
(H)br .61 (H)r d, 1 Z)br g);‘é:% 9H) 4.6 (dd; 11&)?3(7m(s 312%223%(?@}()"21&(&&7 (br
s, 2 H [err]CNwR(aef;g .- err] 396 40.1, 53.9, 65.4. 70.0,
116.6, 124.4, 125.4. 1 MHz;LQ:D;;@p):meos 150,47, 15891,4381133 156,14,
136.3, 138.9, 20 ~ 15438 d&azs%imcﬂ@‘izé 84! izﬂﬁgzgeﬁcbﬂﬂ ﬁzéﬁ%%ﬁL

>99% pure, retention tine. 1
114.77,73.97, 65.67, 55.68, 5240 39.58, 22.51.
Mass (M+H) 534
10 [alp?2=-64.7° (c =0.20, MeOH)
HPLC: >99% pure, retention time 20.5 minutes, protocol described in

Example 96

15 "‘Example 114
(R),(R)-4-[l-[[2-Hydroxy-z-[4-hydroxy-3-[(methylsulfonyl)ammol-
‘phenyljethyl]amino]-2-phenylethyl]-N-methylbenzeneacetamide,
trifluoroacetate salt

xr
(]
o

20 - | CH,CONHMe

(R),(R)-4-{1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-
amino]phenyljethyl]lamino]-2-phenylethyi]benzeneacetic acid,
trifluoroacetate salt (preparation described in Example 91) was converted

25  to the title compound following the procedure described in Example 86.
IH NMR (270 MHz, CD30D): §2.70 (s, 3 H), 2.83-2.89 (m, 1 H), 2.90
(s, 3 H), 3.02-3.25 (m, 2 H), 3.48 (s, 2 H), 3.55 (dd, 1 H), 4.50 (dd, 1 H),
4.71 (dd, 1 H), 685(d lH) 6.99-7.04 (m, 3 H), 7.14-7. 17(m,3H) 7.30-
(s, 5 H).



Exanpl e 107

(R,(S)-[err]-[[2-Hydroxy-2-[4-hydroxy-3-[(nmethyl sul fonyl)am no] -
phenyl-] et hyl ] ami no] - 4- met hoxy- N- phenyl benzenepr opanani de 30 gM$¥R6a - 181- .
[err] Follow ng the procedure described in stgg-A of Exanple 96, '
commerci ally avail abl e N-(benzyl oxycar bonyl oxy) succi nam de and (S)-[err]- 5
am no- 4- net hoxybenzenepropanoic acid was converted to (S)-[err]-[N

[ (phenyl met hoxy) car bonyl ] am no] - 4 met hoxybenzenepr opanoi c acid. A DMF (5

m.) solution of (S)- [Qﬂew ﬁgﬁ@om Mnbhamﬁoslsﬂ-sss 700,

nethoxybenzenepropan0|c acl 500 “benzot riazol

oxyt ri s(di net hyl ani no} |13§‘15E&@1‘ 11881 e 633{9911(13‘?21341‘9 11335’11:@7
mol ), N-nmet hyl nor phoh86.g, 13858 1517, 240.nmol ), and aniline (140 ng, 1.5
mol ) was stirred for#B Qﬁﬁhﬁ ZOC diluted with Et OAC, washed with
Herr]O ag. NaH , and dried over MySQerr]. After

concentrati on, pr&]n??amé%-%(ﬁ%ﬂétb@ﬂ&ﬁhed on silica gel using 1%
I\/EQ—VCH[err]CI[err] t for 1.6

(S)-[err]-[ N[ (phenyl nethoxy (?lér'bts)ny d L1Qmel TEA:

nmet hoxy- N- phenyl benzenepr op de ( ﬂ V\:hl ch was converted to

(S)-a-am no] -4-net hoxy- N-ghsngsbenzeslesﬁ opanam de as described in step A of
Exanple 96. The title co %_gvvas pr ;)flredfrom
(S)-[err]-am no] - 4- nmet hogyo .f)henyl etizenepr opanani de fol |l owi ng the
procedures descri b@d: 1) Nn €43 step$45 and E of Exanple 19; and 2) the
hydrogenol ysi s conditi onsgdegegji bed igogstep B of Exarrpl e 99. [err]H NWR
(270 MHz,. CD[err] OD): [er[i] 41-7. 24 m 5H), 7.13-7.01 (m 4H), 6.84-6.79
(m 3H), 4.65 (t, 1H), ‘gé" 3H), l45(t 1H) 304297(m

HPLC: >99% pure, retention time 14.9 minutes, protocol described in

Example 1.

15

. Example 115
(R),(R)-4-[l-{[z-Hydmxy-z-[4-hydr6xy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]ammo]-z-phenylethyl]-N,N-dlmethylbenzeneucetamnde,

20 trifluoroacetate salt

CH,CONMe,

(R),(R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-{(methyisuifonyl)-
25 amino]phenyl]ethyl]amino]-2-phenylethyl]benzeneacetic acid,
trifluoroacetate salt (preparation described in Example 91) was converted
to the title compound following the procedure described in Example 86,
except that the preparative HPLC utilized 38% solvent B.
1H NMR (270 MHz, CD30D): §2.85-2.95 (m, 1 H), 2. 90 (s, 3 H) 293
30 (s, 3 H),3.03(s, 3 H), 3.0-3.3 (m, 2 H), 3.58 (dd, 1 H), 3.75 (s, 2 H), 4.50



1H), 2.90-2.68 (m 3H), 2.86 (s, 3H). 25 13C NWR (68 MHz, CDlerr]QOD): [err]
174.13, 160.14, 150.95, 138.92, 135.66, 131.31, 130.19, 129.79, 125.78,
125. 61, 124.46, 121.55, 116.34, 115.07, 73.09, 65.63, 56.38, XM$ek 39.54,
39.39. Mass (M+H) 500 [err] = -34.6 (c = 0. 35190 KMB6a - 182 - HPLC:
99% pure, retention tinme 18.7 mnutes, protocol described in Exarrpl e 96. 5
. Exanpl e 108

(R, (R -[err]-[[2-Hydroxy-2 hydr ox (et hyl sul fonyl ) am no
phenyl ] et hyl | am no] - 4- (MIhH%}A-N- bﬁ@ﬂé@néﬁ)obﬁb&nﬂé), fd3r].1 GﬂJS H%xt ure

of commercial (R)- I\I—(t-,ﬁmt;gg;(ﬁﬁg%l)tyrom ne (2.0 g, 6.35 mml ), dinethyl

sulfate (1.3 ., 14 B CBAOPL7 5 il 38 4401, A 532,65 o

18- crown- 6- et her (185 .
- five hours. After cool70:Q 1366, 124.4it126:5, 126.0 1280, 1296, 188.0, 83@4131.0,a88.5, was

Uhe residue on si| Poa BaE a0 e SLS PR LT CRane il ded methyl
(R -[err]-[N[(phenyl H) 5 nyI]- am no] - 4- met hoxybenzenepr opanoat e
whi ch was hydrol yzed I 522=Er34|1@ B s, at OC with NaOH (185 ng, 4.6
mmol) in 6 n of 2:1 entratlon adjustnent to
pH 2, extraction wth%ﬂ%gyﬂé£§%m§mqﬁ the crude acid was
converted to (R)-a- am no-4-Galchoxy- Fauhény| benzenepropanam' de by coupling

to aniline under tjye condigifng descghlggd in step A of Exanple 98 and
ut|I|Z|ng the '

H 552 5.37
N 626 624
S 477 4.76

F 1018 1013 |
15 HPLC: >97% pure, retention time 16.2 minutes, protocol described in
Exampile 1.

Example 116
20 (R),(R)-4-[l-[[2-Hydroxy-2—[4-hydroxy-3-[(methylsulfonyl)annno]-
phenyl]etllyl]amlno]-z-phenylethyl]benzeneacetamlde,
trifluoroacetate salt

CH,CONH,

(R),(R)-4-{1-{{2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-
anﬁno]phenyl]emyl]amino]-2-phenylethyl]benzencacetic acid,
trifluoroacetate salt (preparation described in Example 91) was converted:
to the title compound following the procedure described in Example 86,

30 exceptthat: 1) conc. NH4OH was added last during formation of the



hydr ogenol ysis conditions described in Step A of Exanple 96. The title 25
conmpound was prepared from (R)-[err]-am no]-4-nethoxy-N

phenyl benzenepr opanam de fol |l owi ng the procedures described i heps D, E
and F of Exanple 19 with the follow ng m)dlfl1 tions: 1) them Bct of
step D was not purified; 2) in step E, the préduct was chronmatographed
twce on silica gel eluting wwth 1.5 %I\/bO—VCH[err]CI[err] 30 and 3) in
step F, after hydrogenolysis as the free base under 1 atom Herr],

KMB6a - 183- the titl gmideiRoibydan2) Bidisbivest BwabEm ﬁa&é&fdf vHS' ng 48 %
solvent B prior to is&%ﬁdzon as the free base. [err H NVR

Cherr]OD): [err] 7.4 5 (m 5H, 711697(m 3H), 701(dd 1H) :
6.83-6.78 (m 3H), 4 NMR(]Z‘H)MI-&.DD@) 3—383—3.865m(did~1) .00 (s,3 HB3LD2-2 95

1 2.87 ,
(0 aa%ss” (50, 350 sp3 e tongst B 2103 shiad h s\ B0 (48 F4F  FTRAL LKD)
125.90, 125.58, 12%. 26.851d1l B), 7.00:%.08 6m, 3 1B, 1H10-7.268 (w73 6786 (.50 55. 72,
39.54, 39.39. Mass (M3 NMR (69 MHZ,€D30D): 4543926e:or1] 408, 53.9, 656,900 1618-C:

o0 B o) e o Y, P o e 508 EF . 51AY. B 1

pi pendi nyl ) et hyl ] am nm}&Bmdl]?- 276.3dr oxyphenyl ] met hanesul f onam de [err] 20
(S)-[err]-[(1-Piperi d é I ]-4- et hoxybenzenenet hanam ne (prepared
from I perdi ne V|aa aI ou tothat described in

PLP faip22 =534 03, Meo

Calculated for 2.15 HyO and 1.25 mol TFA:

Calc. Found
C 49.68 49.69
H 524 495
15 N 6.32 6.27
S 482 497
F 10.72 10.60
HPLC: 98% pure, retention time 14.2 minutes, protocol described in
Example 1.
20
Example 117

(R),(R)-4-[l-[[z-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)anuno]-
phenyljethylJamino}-2-phenylethyl]benzamide, trifluoroacetate salt

(R),(R)-4#[l-[[2-Hydroxy¥2e[4-hydroxy-3-[(methylsulfonyl)-
anﬁno]phcnyl]ethyl]amino]-2-phenylethyl]benzoic acid, trifluoroacetate
30  salt (preparation described in Exampie 84) was converted to the title
compound following the procedure described in Example 86, except that:



step A of Exanple 99) was converted to the title conpound follow ng the
procedures described in steps D, E, and F of Exanple 19, except for the 25
“following nodifications: 1) in step D, the reaction was heat eg)aga 75C for
60 hours; and 2) in step F, the desilyl ated prggduct was hydrogenat ed under
-1 atom of Herr] as the free base to generate the title conpound which was
purified by silica gel chromatography eluting with 8% MeOH CH err]C [err].
30 [err]H NWR (270 MHz, CD[err]OD): [err] 0.90 (m 1H), 1.38 (m 2H), 1.53
(m 3H), 2.60 (dd, lH)l)c&:cYNI{;Oﬂwﬂd—&ddedlﬂle(rmgfahﬁanoﬁotﬂle(mmdélﬁo;ezﬁ; 73 (m

Ry Y 8 e gl ity bt 2 (1 2
[err] 25.3,26. 7, 26.09, H 421G MHz. & oQts, 3 o2 1791%1*1)13,15331%25) |
124.3, 125.7, 126.0, 3%@ 34.1113)14151 (&851 B), 45761@&. 1H), 685 @, 14517.6-7. NaﬁssﬂMnH)

A fen S s e 20180 P 722 i S s B A A L 1

(R), (S) N (1, 3- Benzod 6@ MB-(68 MHzGCD3QDR- &wﬁ,oéoyhz3{946$x§dm;&yns.6 124.5, 125.5,
[ (met hyl sul fonyl ) am ”‘iizfﬁ! d%&xl 129%,12b9%13624,18%%; 156.3,1136 10 130.0, 151.7, 171.4

met hyl benzeneacet am d

(S)-lerr]-N[(1,3- BenMass HB@Q%@M\OW@&H hoxy- [err] met hyl - 20 .

benzeneacet am de [alD =-42.4° (c = 0.5, MeOH)
10  Calculated for 1.4 mol H20 and 1.1 mol TFA.
Calc. Found
C 50.74 50.75
H 502 489
N 6.78 6.69
15 S 517 1530
F 1011 1034
HPLC: >97% pure, retention time 13.6 minutes, protocol described in
Example 1. | |
20 -
Example 118

(R),(R)-4-[l-[[2-Hydroxy-2-[4-Ilydroxy-3-[(methylsulfonyl)ammo]-
phenyllethyl]Jamino]-2-phenylethyi]-N, N-dlmetllylbenz_amlde,
trifluoroacetate salt

(R),(R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-
amino}phenyi]ethyl]Jamino]-2-phenylethyl]benzoic acid, trifluoroacetate
30 salt (preparation described in Example 84) was converted to the title



(S)-[err]-[N-[(1, 1-Di et hyl et hyl ) car bonyl ].ami no] - 4- net hoxy-[err] -

-met-hyl benzeneacetic acid (preparation described in st ep A of Exanple 101)
was condensed with 3, 4-(nethyl enedi oxy)aniline follow ng themmedure
described in step A of Exanple 99. Pure (S)-MNA4d, 3- 25

benzodi oxol -5-yl)-[err]-[ N[ (1, 1-di et hyl et hyl ) car bonyl ] ] am no] - 4- met hoxy-
[err]-methyl -benzeneacet am de, obtained after chromat ography on silica gel
usi ng 30% Et OAc/ hexane as el uant,  was converted to the title conpound

foll owing the pr ocedlmmpdmwpwgthenmpdw deéscrikedhin Exagwle 86, expmpsthat 185-

B. (R, (S)-N(1,3 Eswsumeslwé ,iearfaﬂ fepaatHPEE: 2- [ 4- hydr oxy-
ot hyl behzaneacet am OB M I 29 H 308

nmet hyl benzeneacet am

and F of 5 Exanpl e(§,$H),3l-33(m,2H),360(dd 1 H), 4.59 (dd, 1 H),4.75(dd, 1 H),6.86 d,1 - -

ot Pyl - benzencace gﬁgg"&? Ploos I ET7e SR LB A s 4 B
fol | owi ng nodificati on& Hé'pC%OW}esééép@? APKD 4011 53r8x/\ﬁ§5-rﬁ?eﬁ da6 4

115[err] C for 96 hOUf@At:!OIQS A£128.17128.v" 28, 129.8eCi0eH 1§0|4Y13§§Ci38r50@3ﬂ30 @8%
its desilylated countﬁp@ g%\hlch were el uted fromsiiica gel -using 0.5% 10
MeOH CH err]d[err] 36 142 Tespectively; 2) in step E, after desilylation
and chromat ography orMassI(M:al-DdBS all fractions of

(R, (S)-N(1, 3-bg Ql o '
5-yl)-[err]-[]2- hydro -424 hen;(/)fsmel\'ti %x)y 3-[ (net hyl sul f onyl ) ami no]

phenyl ] et hyl | ami no] - £aleul #9&901[1& mpl He®iepd A drimelBdAet ani de, fornmed in
either step D or E, were cogliched argbuhdrther purified by preparative 15
HPLC usi ng 56% sol vent B; 3}%43) insﬁlgp F, after hydrogenolysis as the
free base under 1 atom I% t he”tfl e conpound was purified by silica
gel chromat ography el uti i ®36h 5% M@/ CH err]Cl[err]. [err]H NVR (400
Miz, CD[err]CD): {serr] 7'1*1106§53’ 2H), 64539 (d, 1H), 7.10 (d, 1H),

S 5.00 5.06

F 978 9.87
HPLC: 100 % pure, retention time 15.5 minutes, protocol described in
Example 1.

20

Example 119 _
(R),(R)-N-[S-[l-(Hydroxy-z-[[l-(l-naphthalenyl)-z-pllenylethyl]-
ammo]ethyl]-z-(hydroxy)phenyl]methanesul_fonamnde,

25 trifluoroacetate sait

A, o-(1-Naphthalenyl)-1-benzeneethanamine



7.07 (dd, . 1H), 6.87 (m 3H), 6.73 (m 2H), 5.89 (s, 2H), 4.66 (dd, 1H), 20
3.77 (s, 3H), 2.89 (s, 3H), 2.77 (dd, 1H), 2.56 (dd, 1H), 1.70 (s, 3H).
[err]C NVMR (100 Mz, CD{err]OD): [err] 175.76, 160.44, 150. 94KMB68. 98,
145.70, 136.14, 133.55, 128.59, 125.69, 124.718-116.36, 114.77, 108.84,
103.74, 102.53, 74.02, 65.56, 55.71, 52.40, 39.58, 22.57. Mass (M+H) 544 25

[err] = -64.8 (c.= 0.20, MeOH) Calculated for 0.46 Herr]O Calc. Found
C 56. 68 56.73 H 5.47 . 5.41 30 N.7.61 7.46 HPLC. 99%
pure, retention ti rre 17 1 Ebﬂwmthqagmmlptoced;HGdexéuedWEmemabﬁl :
KMB6a - 186- Exanp 9 d

(R, (R, (R-N[5[2-[ 12T zﬁmzos 2 A% L x%m-"p gﬁﬁ 12%20'3?1‘1"?0 1-

hydr oxypr opyl ] - 2- hydrM@ siazide in TH mL)a t4

4- Phenyl met hoxy- 3- ni tluﬁhal‘htz’:llﬁteh)ﬂiInoiF@vaésh)‘eﬁmwh&mﬂ%m&ldd&%@&nﬁ%- 6

Q0 NaH o1 1 d sper 81 o2 T 83 eyl bl RioHae A ladatlgRhs Meer 13° FCC°0,
bromide (79 g, 460 rmbpyrs, the zeaction wequeachedowitl satt ag. Mbla6H.dilotedowitli Bo® hour s
unti | COMpl et o, G0l ot RN EI0A AR hhiclapets e eished winL ©f

. Th I I h h
e vl er T oo e A8 il L St
Chromatography on silica gel using 5% MeOH/CH2Cl2 yielded the title
10 compound.

B. (R),_(R)-N-[S-[lo(Hydmxy-i-[ll-( 1-naphthalenyl)-2-
phenylethylJamino]ethyl}-2-(hydroxy)phenyl]
methanesulfonamide

15 a—(l-Naphthalenyl}l-benzeneethanamme was converted to (R)-N-

[5-[1-(triethylsilyl)oxy-2-[ [l-(l-naphthalenyl)-Z-phenyletl'nyl]a:mno]-

ethyl}-2-(phenylmethoxy)phenylmethanesulfonamide following the

procedure outlined in step D of Example 19, except for the following

modification: flash chromatography on silica gel eluting first with 3.3%

20 EtOAc/toluene followed by 5% EtOAc/toluene eluted first the R,R
diastereomer followed by the R,S diastereomer.
(R),(R)-N-[5-[1-(Triethylsilyl)oxy-2- [[l-(l-naphthalenyl)-2-
phenylethyl]aminojethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide,
was converted to the title compound following the procedures described in
25 steps E and F of Example 19, except that 54% solvent B was utilized for

‘the final preparative HPLC.

1H NMR (270 MHz, CD30D): 0 2.80-2.94 (m, 1H), 2.86 (s, 3H), 3.15

(dd, 1H), 3.23-3.42 (m, 1H), 3.73 (dd, 1H), 4.73 (dd, 1H), 5.45-5.62 (m,

1H), 6.80 (d, 1H), 6.93 (dd, 1H), 6.95-7.25 (m, 6H), 7.26 (d, 1H), 7.38-

30 7.50 (m, 2H), 7.64 (1, 1H), 7.81-8.00 (m, 4H).
| 13C NMR (68 MHz, CD30D): 3 40.6,41.9, 54.8,70.9, 117.7, 124.1,

125.1, 126.4, 127.1, 127.5, 128.3, 129.0, 129.2, 1304, 131.0, 131.4, 132.2,

133.0, 134.4, 134.5, 136.1, 137.4, 152.6.

Mass (M+H) 477



and air-dried to provide 69.7 g of .of the title conpound, after 15
recrystallization from 30%tol uene /hexane. B.

1- [ 4- Phenyl met hoxy- 3-ni t rophenyl ] propene To a stirred suspensiKM36d
(ethyl)triphenyl phosphoni um brom de (63.3 g, -199-5 nmol) in 270 nL of dry
THF under Ar at 20[err]C, was added 20 91 nL of 1.8 M phenyllithiumin 70%
cycl ohexane/ Et[err] O solution (163 mmol ). After 30 m nutes the reaction was
cooled to -78[err]C, and a solution of 4-phenyl methoxy- 3- ni t r obenzal dehyde
(38.96 g, 151.6 nmol) -m,4°qé.'ﬂ-i‘5m Hylded by cannul a over 25

m nutes. The reaction t err for 60 m nutes and
stirred at 20[err]C m@?ﬂ Pﬁﬁ&?ﬂémqg%EMt M of 400 nL hexane. The
super natant was decant ed andC&lb.e sol iRbmndtirred twice with additional

THF/ hexane whi ch was al so «lagggt ed. gzégr concentration of the conbined
supernat ants,. .the title: corrpound (11 , 1:1 trans to cis ratio) was
eluted fromsilica3el by by 25% Eﬂ-@ﬂcl hexane. 30  KMB6a - 187 - C.
trans- 1-[ 3- ( Met hyl sul fonyINamsao4 phegginet hoxyphenyl ] propene A solution
of 1-[4-phenyl met hoxy- 3- n %gnyl]p gene (12.74 g, 47.3 mol ) and
SnCI[err] . 2H[err]O(53 f'? in 200 mL of EtOAc 5 was refluxed
for one hour. After cooli Ry, 101120 n. 40.88exane and then a solution of 41 g

wher eupon 300 . of ¢ err]%%?géﬁ%ﬁﬁ‘%%ﬁﬁrﬁ@%wﬁm schplbel| a1 "0
prior to filtratiott telite. After concentration, the residue was

chr omat ographed tw ce on S|I|ca gel eluting with 7%to 17% 10
'Et[err] O hexane to obtain 3.66 g of 1-[3-am no-4-phenyl net ho_xyphenyl]-

Exampie 120
(R),(S)-N-[S-[l-(Hydroxy-z-[[l-(l-naphthal_enyl)-z-phenylethyl]- _
15 amino]ethyi]-2-hydroxyphenyl]methanesulfonamide, triflucroacetate

salt
HO H
- N
Q 0 o0
"%
HO -S.

The title compound was prepared from (R),(S)-N-[5-[1-

20  (triethylsilyl)oxy-2-[[1-(1-naphthalenyl)-2-phenylethyi]amino]ethyl]-2-
(phenylmethoxy)phenyl]methanesulfonamide, preparation described in
step B of Example 119, following the procedure described in step B of
Example 119. |
1H NMR (270 MHz, CD30D): § 2.78-2.88 (m, 1H), 2.84 (s, 3H), 3.06

25 (dd, 1H), 3.20-3.48 (m, 1H), 3.68 (dd, 1H), 4.80-5.00 (m, 1H), 5.55-5.70
(m, 1H), 6.77 (d, 1H), 6.86 (dd, 1H), 6.89-7.10 (m, 6H), 7.20 (d, 1H),
7.35-7.45 (m, 2H), 7.65 (t, 1H), 7.80-8.00 (m, 4H).



propene as a 98:2 mxture of trans to cis isoners. The title conpound was
prepared from 1-[ 3-am no-4- phenyl net hoxyphenyl | propene foll ow ng the
procedure described in part 4 of step F of Exanple 1, except gNigga t he crude
product was chronmat ographed on silica gel elgpgpng with 50% 15 :
Et OAc/ hexane and then recrystallized from Et OAc/ hexane to obtain 3.11 g. D
(R) (R -1-[3-(Met hyl sul fonyl) am no- 4- phenyl et hoxyphenyl ]- "1, 2- propanedi ol
Fol |l owi ng the procedure described by K B. Sharpless et al., J.

Org Chem, 57, 2768 BEIWMIR (6BMH§, én%@ni 18O &kasarwlsbﬁamm 229,
phenylnethoxyphenyl]propen added astirre

D o D P51 1k 26.3¢ 2D a0 1281 35 o 1 S0ND, O 13T 2] . a5
mL of water, and 45 n133, 183.4p135Q1363, PDLsrr] C. After 16 hours, the -

reaction was 25 stir g of Na[err]SOerr] for 30 m nutes,
di l'uted with H20 and L@%(&{}@d?‘rﬁ Wt h Cngrr]CI[err] wher eupon the

organi c | ayers werSe d'm w9 R @25 MePH) r] and concentrat ed.

Chr omat ogr aphy on si | ¢ganiael 6043 B50'%h Q%8119 AL00% Et OAc/ hexane provi ded
"the title conpound (1.71 g, 98. 6/oe§ %glé SITFA:

(R, (S)-1-[3- (Mt hylsul fony 11 No- %‘H nyl met hoxyphenyl ] - 2-net hyl oxi rane
(R, (R - 1-[3-(Methylsul f@®@mgsle2am nosssphenyl net hoxyphenyl |- 1, 2-

propanedi ol (0.83 g, 2. 3%%7) and >0I uenesul fonyl chloride (1.0 g,
_KMB6a - 188 - 5.24 mmol) mL of |d|ne were stirred under Ar at
O[err]C for four Mours. ANt &38dditidd7of H20 (6 drops) and then tol uene,
the reaction was concentrqt ggppat 0O[ eghC under high vacuum and

chromat ographed 2 x on Sll; 1(‘1859 11.56

HPLC: 99% pure, retention time 20 8 rhinutes, protocol described in
Example 1. .
15

- Example 121
(R),(R)-N-[5-[1-(Hydroxy-2-[[l-(4-methoxy-l-naphthalenyl)-z-
phenylethyl]-aminojethyl]}-2-hydroxyphenyilmethanesulfonamide,

20 trifluoroacetate salt

" The title compound was prepared from 4-methoxy-1-
25 naphthaldehyde following the procedure described in Example 119, except
that 60% solvent B was utilized for the final HPLC purification.
1H NMR (270 MHz, CD30D): § 2.81-2.94 (m, 1H), 2.86 (s, 3H), 3.11 (1,
" 1H), 3.41 (t, 1H), 3.70 (dd, 1H), 4.03 (s, 3H), 4.72 (dd, 1H), 5.38-5.55 (m,



gel eluting with 20%to 50% Et OAc/ hexane to obtain 0.39 g of (R),(R-1- 5
hydr oxy- 1-[ 3- (et hyl sul f onyl ) am no- 4- phenyl nmet hoxyphenyl ] - 2- pr opyl
tosylate. To a stirred O[err]C solution of (R), (R -I -hydroxy-h\%g&_ .
(nmet hyl sul f onyl ) am no- 4- phenyl net hoxyphenyl | : 2gpropyl tosylate .16 g,
0.32 mol) in 3 nL of dry THF under Ar, was added 0.72 nL of 1.0 M
LIN(TMS) 2 in THF solution (0.72 mmol ). After three hours at Oferr]C, 10
the reaction was diluted with 10 vol unes of hexane and CH err]C [err], and

wi t hout evaporation chiHy68dd,dph)e6192 tids 1 HY,R0MRR0 €ny6HY .26 [@h1HR%Ie0 25%
Et OAc/ hexane to provi df?_.qa-nrﬁl)a; 869%5%%5?1)?%’9%%{?&{ pure, containing

2% t d
(R ,.E?e?i%)pf’ﬁi[?,? [ 2- [[‘i‘C(%@éh‘zfé@WD)s §/39.4240:5 534, 56.8,69.7, 104.4, 116.4,
TR Bl i s b SR A A R L R
(72 mg, 0.21 mml)gangmb%qégg%q% 111579 Y P 1] Y

(1, 3- benzodi oxol - 5-yl )Mﬁsst(MﬁNu)eﬁzOhanam ne (0.40 g, 1.66 rrm)l) (preparation

described in step B of G é- Eﬁﬁn@d under Ar at 130[err]C for 16
hours. After cooling, t e pro ct was_¢hrongt ographed 4 x on silica gel
eluting first with 1%Galenated lmol R¥perr]/MeOH / CH err] O [err], then 5%

to 8% acetone in toI uene |, tqt)ﬂﬂ 4%tq=oﬁ% acetone in toluene, then 25 0.5
to 1% [10% conc. NH[erf.f%e%@ Cg{(g{r](}[err] to obtain 32 ng of
(R,(R,(R-N[5- [ [[21-( nzodi 5-yl)-2-phenyl et hyl ] am no] - 1-
hydr oxypr opyl ] - 2- phenyl metho#Pbheny! 1588 hanesul f onani de whi ch, was .
converted to the title cogpoynd (18 npje by hydrogenol ysis, as described in
step C of Exanple 95. 30 [erf]H NVR (270 MHz, 5%CD[err]OD/CDC1[err]):
[err] 0.79 (d, 3H), 2.66 8m 3Pl 2. o66s 3H),-2.8-3.0 (m 2H), 3.67 (t,
1H), 4.02 (d, 1H), 5.94 (¥ 82, 6.6®f9d, 1H), 6.7 (m 2H), 6.80 (d, 1H)),
6.91 (d, 1M, 7. 0%5( mnﬁf& 9936 pure,rete‘nmmnlﬂk 226rmnutes,protocol described in '

Example 1.

. Example 122
20 (R),(S)-N-[S-[1-(Hydroxy-2-[[l-(4-methoiy-l-naphthalenyl)-z-
phenylethyllamino]ethyl]-2-hydroxyphenyllmethanesulfonamide,
trifluoroacetate salt |

25
The title compound was prepared from 4-methoxy-1-
naphthaldehyde following the procedure described in Example 119, except
that 60% solvent B was utilized for the final HPLC purification.



KMB6a - 189- [err]C NWR (68 MHz, 5% CDlerr]ODYCDCl [err]): [err] 148. 2,
147.6, 146.5, 138.5, 137.9, 133.9, 129.2, 128.1, 126.1, 124.7, 123.9,
122.0, 120.3, 115.3, 107.9, 106.9, 100.8,76.5, 63.4, 57.9, 44KM36a8. 5,
17.7. Mass (MH) 483 5 HPLC. 97% pure, Shin2@zu, YMC S3 ODS (6.0 x 150
mm); flowrate of 1.5 nL/mnute; detection at 217 nM eluted with a 40
m nutes |inear gradient of 0%to 100% B sol vent (A = 10% MeOH, 90% H20,
0.2% Herr]PJerr], B=90%M0CH 10%Herr]O 0.2%Herr]PJerr]);
retention time = 23. 8 14 NMRQ70 MHLCDJOD): 18.2.76-2.90 (m, 1H), 2.84 (s, 3H), 3.03

e bxypr opyl T 2- ny SRS DGR S A3 i PR e Je b DR o o
salt [err] A 1H), 5.41-5.58 (m, 1H), 6.77 (d, 1H), 6.85 (dd, 1H), 6.95-7.08 (m, 6H),
(R, (S, (R-N-[5-]2- [[71 h,?ﬂ?@)asoﬂ gg'zx—ﬁ ¥leb-700° 'Dﬁ)eiwlslzs(%ﬁm)..

o honenat 1 onn 4eSn S AORR Ok SBRAEHE Y, 06, 1047, 1166,
(R, (R -1-hydroxy-1-[ 322ne1123'7 slamzom.l,amﬁmizﬁ.s, 128.0, 128.6, 129.5, 130.4, 133.5,
phenyl met hoxyphenyl ] fo%{ -o‘%%l ate (0.39 g, 0.77 nmmol, prepared in step
E of Exanple 111), |m3§ ? g, 2.9 mmol ), DVAP (15 ng, 25 0.12
mmol ), and 0.35 nL of Mass§M#H)s§0%| chloride (0.34 g, 2.3 mml) in 5 nL of
dry DMF under Ar was s[& pR2esl3age (29.6, MeORYyer al hours and then diluted with
25% Et OAc/ hexane. The gani ¢ _| entr ted after washing with
Herr]O sat. aqg. %wq@r@/@lkv& b?g prior to drying over
Na[err]SOerr]. Chromat ogr apBle.on si IFogrd gel eI ut| ng wth 15%to 30 25%
Et OAc/ hexane generated O. zgsq ng (R)sfgg- 1-(triethylsilyl)oxy-1-[3- '

H 455 4.46
N 377 3.61
15 S 431 4.18
F 14.95 14.91 _
HPLC: 99% pure, retention time 22.5 minutes, protocol described in
Example 1. | |
20
Example 123

N-[S-[(R)-1-(Hydroxy-2-{[1-(benzo[b]thiophen-5-yl)-2-phenylethyi]-
aminojethyl}-2-hydroxyphenyljmethanesulfonamide, trifluoroacetate
salt '

A. S-Benzo[b]thiophenylcarboxaldehyde
A mixture of S-methylbenzo{bjthiophene (3.8 g, 25.6 mmol), NBS
30 (4.7 g, 27 mmol), and benzoyl peroxide (310 mg, 1.3 mmol) were refluxed



KM36a -190- (nethyl sul fonyl)-am no-4-phenyl met hoxyphenyl]-2-propyl tosylate
whi ch was heated with (R)-1-(1, 3-benzodi oxol -5-yl ) -2-benzeneet hanam ne
(preparation described in step B of Exanple 60) at 144[err] C KMB% Ar for
five hours. After cooling, chromatography 2 03 silica gel eluting first 5
with 0.4%to 9%[10%conc. ag. NH3/MeOH/CH err]C[err]; then with 15%

Et CAc/ hexane yielded the title conpound (84% purity). B.

(R, (S),(R-N[5[2-[[1-(1, 3-Benzodi oxol - 5-yl) - 2-phenyl et hyl | -

am no] - 1- hydr oxypr opyb!lel!omyl!C&-MWnﬂlwml}:belngmdlammesmlﬂlDHaWPde

Fol | owi ng the proceduE&n e&sﬁlm@wﬁbﬁ&r&oﬁeafmﬁf@mtﬁ

(R, (S), (R -N[5-[2- qelég‘ﬁgenz, be‘{"]‘ﬁggﬁa‘?@iﬂ laﬁﬁgé\éé

(triethylsilyl)oxyprofS®
desi Ityl ated usi ng TBAEruﬂnGﬁtprbmbﬁfeﬂtyI&niﬁb]thibpﬁ@emkéﬁmﬁfmﬁﬁ holys ih9:1t hﬁ
reaction required hea £ ra
twice on si ﬂl ca ge ?‘{%Qg“%i”%a ﬁé@@qﬁ@@%\ﬂgﬁé&%‘@% gm%%%w éﬁg?égg i
(R, (S), (R-N[5-]2- [pndeqncsnmaa theextragis thg regidue was chromatographed on

Pt hansul fonam db ( (939 ?C%fﬁhﬁgb#x dales y"’““"f"“’“‘“"‘ 5%
described in step C oi@ﬁiﬁﬁi‘é}%gﬂ § (gt?g'?gg gW’@&“ﬁ‘&%@“&Fmﬂ he
f[it: e cgnp(')unﬁ vv_fll_i ch andceneendritivn df shecreadtion préducnprodiiceddygefluxihg 5- Et OAE and
i sol ated as the s ase:
[orr] 071 (d an0 o droxiblyyBeniiibfuidihell 2 o 14, rhcl) fl Jp€ Ml

1H), 4.8 (s, 3H), 5. 911‘{§g, Yy mmeDdor fivwe hougs @ toluenewpile H20-waszoptigualy) .

[err] C NVR (68 M1z, CR&héwdusine@ DédneSthrkampbase: [err] 148.8, 148.0, 146.9,
138.0, 136.5, 133. 0, 129.1, 128.4, 126.5 f25 2, 123.7, 122.2, 120.8,

116.2, 108.1, 107.1, 101.0, 74. 3 62.0, 55 5, 44 9, 38.7, 14.4.
: B. N-[S-[(R)-l-(l-lydroxy-z-[[l-(Benzo[b]thiophen-s-yl)-z-

15 phenylethyllamino]ethyl]-2-hydroxyphenyl]
methanesulfonamide
S-Benzo[b]thiophenylcarboxaldehyde was converted to o-

(benzo[b]thiophen-5-yl)-1-benzeneethanamine following the procedures
described in steps A - C of Example 1, except that the chromatographic
20 purification of step B was omitted. The title compound was prepared from
a-(benzo[b]tlﬁophen-s-yl)-l-benzcncethanamine following the
procedures described in steps D - F of Example 19, except that 52%
solvent B was utilized for the final HPLC purification.
- IHNMR (270 MHz, CD30D): § 2.76-2.96 (m, 1H), 2.86 and 2.88 (s,
25 3H), 3.02-3.20 (m, 1H), 3.22-3.42 (m, 1H), 3.50-3.68 (m, 1H), 4.58-4.95
(m, 2H), 6.79-6.85 (m,1H), 6.92-7.20 (m, 6H), 7.23-7.40 (m, 3H), 7.62-
7.66 (m, 1H), 7.76-7.80 (m, 1H), 7.90-7.99 (m, 1H).
13C NMR (68 MHz, CD30D): & 39.7, 40.5, 40.8, 53.7, 53.8, 65.7, 66.3,
69.6, 70.0, 116.7, 124.2, 124.3, 124.5, 124.7, 124 .8, 124.9, 125.3, 125.5,
30 126.1,126.2, 128.1, 129.4, 129.6, 130.4, 131.0, 131.3, 133.6, 136.8, 141.6,
142.3, 151.6.
Mass (M+H) 483
Calculated for 0.65 H20 and 1.42 mol TFA and 0.32 CH2Cl:
Calc. Found



Mass (M H) 483; (MrH) 485 30 HPLC. 97% pure, retention tine 24.3 m nutes,
prot ocol described in Exanple 128. Exanple 113 -~ KM36a - 191 - (R,
(S)-N-(4-Cnl orophenyl)-[err]-[[2-hydroxy-2- [ 4- hydr oxy- 3- KM36a

[ (et hyl sul fonyl ) - am no] phenyl ] et hyl ] am no] - [ ¢g4 ] - met hyI

met hoxybenzeneacetanmi de [err] A

(S)-N-(4-Chl orophenyl)-[[err]-am no]-[err]-nethyl-

nmet hoxybenzene-acetam de - (S)-{err]-[N-(1, 1- Di net hyI et hyl )

arbonyl ] am no] -[err] - met h@ 4949rret ho@&ﬁanzeneacet icacid (preparation
described in step A of Exgm l was condensed with 4-chloroaniline
follow ng the procedure descrl ed I n ep A of Exarrpl e 99. Pure

(S) - N- (4-chl or ophenyl ) - [ eN ] 4{1¢

[ (1, 1-di met hyl et hyl ) car bogyl pl3gami no]ga@rr] met hyl -

met hoxybenzeneacet am de, ?_.btliéged af Lf% chr omat ography on silica gel using
20% Et QAc/ hexane as el uan convEHBld to the title conpound 15

followi ng the procedure d€cBi3Bed in &Biep A of Exanple 98. B. (R,

(S) - N- (4- Chl or ophenyl N tfel Y= 3 Y

[ (met hyl - sul'fonyl ) ani r)f“f'ﬁﬁ dG"H’eth am Hgf err %%t%répfﬁl_descnbedm

nmet hoxybenzeneacet ani ¢ Fol | ow ng the procedure described in
steps D, E, and F of Exanpl e 19,

- (S)-N-(4-chlor ophsgyl )[-[err]-amno]-[err]-net hyI 4- met hoxybenzene-

acetam de was converted to the title conpound with the follow ng
modi fications. 1) In step D, the coupling Exampled24was heated at 100 for 7

days .vvhi ch was chr Oﬂat(ﬁs,iﬁpﬂeﬁ.ﬂwraﬂ. -i[tli-&@mgmoxy-%i-ﬁﬁ'i&%/l’)@d 15%
phenylethyllamino]ethyl}-2-hydroxyphenyljmethanesulfonamide

15

A, Methyl 6-methoxynicotinate
A mixture of 6-hydroxynicotinic acid (24.36 g, 175 mmol),
Ag2C0O3 (96.6 g, 350 mmol), and methyl iodide (32.7 mL, 525 mmol) in
20  anhydrous toluene (400mL) was refluxed for 20 hours. After cooling,
filtering through celite and washing the residual solid with EtOAc, the
combined organic layers were concentrated to obtain a pale yellowish
solid which after passing through a pa‘d of silica gel usihg 25%
EtOAc/hexanes yielded 16.3 g of the title compound.
25 - |
B. a-(4-Methoxy-3-pyridinyl)-l'-benzeneethanamine
To a 0°C THF (70 mL) solution of methyl 6-methoxynicotinate
(6.0 g, 36 mmol) was added 36 mL of 1 M LAH/THF. The reaction, after
stirring at 20°C for two hours, was quenched with aq. NH4Cl, diluted with



25 Et OAc/ hexane respectively. 2) In step E, after desilylation, (R,
(S)-N-(4- chlorophenyl)-[err]-[[2-hydroxy-2-[4-phenyl - nmethoxy- 3-

[ (et hyl sul f onyl ) ami no] phenyl ] et hyl ] ami no] -[err] - met hyI 4- metKiNi3%a
benzeneacet anmi de was purified by preparative 2081-C usi ng 57% sol vent B. 3)
In step F, the title conmpound was purified by preparative HPLC KMB6a -
192- usi.ng 52% sol vent B, after hydrogenolysis as the free base under 1

t H2. 1H NMR (270 oD 7.41 26 (dd, 2
3 821 (dd, 1H) ®. 8(7 (nﬁqﬁ@llggb%u%\@ @Pﬁvg‘rbra]mlebsﬂct@mym@ééw )gqﬁsetz ;Ds
Edd ]151)76505 212(5) Elgdad ]1“13&653%“%“ 135 99 iyt 2o 9 660:)):
err .
128.57. 125.71, 125.6 §)4 9‘1‘“%2%"’7‘19‘“5?835 ce E‘if‘d?f’ﬁ}%ééﬁ yerg,vas
55. 68, 52.40, 39.58, oonvemed bbmettiokyp-maitinyicarooxaldehydesollowing the 0. 20,

ggr_ri)pl Zplég 1;99% Psir eprd’oéﬂmﬁ@&éd&ﬂbédﬁ%te%% 5fEk£Hﬁl€~°123 Pt 8@borfifountivigd | N

(R, (R) - 4-[ 1- [ [ 2- Hydr Brepassd fromdrmeghogy - ermﬂma#‘zﬁhws oliavgne the

phenyl ] et hyl ] am no] - 2 waedn&aédaﬁbédms@tm»faﬁmgeaaget am de
trifluoroacetate salt [err]

(R ,(R-4-[1-[[2-Hydroxy-2-[ 4- hydr oxy- 3-[ (et hyl sul f onyl ) - o
T Lbr aet ot o st (ot oy op e . comer t od
t2r5_I to the title g%rrpougd W“ﬁﬂéﬂ?ﬁ@%‘?g@aﬂ’r e des ce??'ggeac?t%%Exarrpl e 86.
0-(4-Methoxy-3-pyridinyl)-1-benzeneethanamine was converted to
(R)-N-[S-{l-(u'iethylsilyl)oxy-Z-[[l-(4=methoxy~3-pyridinyl)—2—
phenylethyl}amino]ethyl}-2-(phenylmethoxy)phenyljmethanesulfonamide |
15 following the procedure outlined in step D of Example 19, except for the
following modification: flash chromatography on silica gel eluting first
with 5% EtOAc/toluene followed by 7% EtOAc/toluene eluted first the
R,R diastereomer followed by the R,S diastereomer.
(R),(R)-N-[5-[1-(Triethylsilyl)oxy-2-[[1- (4-methoxy-3-pyndmyl))-
20  2-phenylethyl]-amino]ethyl]-2-(phenylmethoxy)phenyi]}-
methanesulfonamide, was converted to the title compound following the
procedures described in steps E and F of Example 19, except that in step
F the title compound was purified by silica gel chromatography eluting
with 8% MeOH/CH;Cl,.
25 1HNMR (270 MHz, CD30D): §2.53-2.61 (m, 2H), 2.92-2. 98 (m, 3H),
2.93 (s, 3H), 3.87 (t, 1H), 3.90 (s, 3H), 4.36-4.44 (m, 2H), 6.73 (d, 1H),
6.85 (dd, 1H), 7.06-7.23 (m, 8H), 7.55 (dd, 1H), 7.91 (d, 1H).
13C NMR (68 MHz, CD30D): 5 39.0, 43.9, 53.7, 54.7, 62.1,71.8, 110.8,
116.3, 121.5, 124.4, 126.7, 128.4, 128.5, 129.2, 130.4, 134.4, 137.5, 138.1,
30 145.8,148.9,163.7.
Mass (M+H) 458
[a]p?2 = -26.7° (¢ = 0.12, MeOH)
Calculated for 1.00 H20:
Calc. - Found



[err]H NVR (270 MHz, CD[err]QOD): [err] 2.70 (s, 3 H), 2.83-2.89 (m 1 H),
2.90 (s, 3 H), 3.02-3.25 (m 2 H), 3.48 (s, 2 H, 3.55 (dd, 1 H), 4.50 (dd,
1 H, 4.71 (dd, 1 H), 6.85 (d, 1 H), 6.99-7.04 (m 3 H), 7.14&M3%Z (m 3
H, 7.30 (s, 5 H). KM36a - 193 - [err] C NNR6(-68 MHz, CD{err] OD):

826.5,39.6,40.1, 43.2,53.7,65.6,70.0, 116.6, 124.4, 125.5, 126.1, 128.1,
129.6, 129.9, 130.4, 131.0, 133.5, 133 7, 136.7, 138.8, 151.7, 174.0. Mass
(MtH) 497 5 [err] = 33.4[err] (c-= 5, MeOH) Cal cul ated for 1.68 H20 and
1.10 mol TFA: Calc. FeuRH0Z 51. @04 51.85 H 5.47 5.27 10

N 6.43 6.45 S 4.9 6.18 4.94605 9. 60 9.71 HPLC. >99% pure,

retention tine 14.9 m nutlgs,. g{ ot ocol ﬂescri bed in Exanple 1. 15 Exanple
115 (R), (R)-4-[ 1- [ [ 2- HydrOxy&3t [ 4- hyd&xy- 3- [ (met hyl sul fonyl ) ani no] -
phenyl ] et hyl ] ani no] 2 phe‘hylﬁa%yl ] - N6M0di et hyl benzeneacet anmi de, 20
trifluoroacetate

(R, (R-4-[1-[[2- droxy 2 ydro‘%@n@t{'{‘eﬁé‘{ Rﬁ“ i gﬁt;}moldggmbedm
am no] phenyl ] et hyl ] anﬁﬁ!ﬂ'l’ phenyl et hyl | benzeneaceti c acid,

Example 12§
_10 (R)y(R)-N-{5-[1-(Hydroxy-2-[[1-(2, 4-dxmethoxy-3-pyr|dmyl)-z-
phenylethyl]ammo]ethyl]-2-hydroxyphenyl]methanesulfonamnde

15 A.  -(2, 4-Dimethoxy-3-pyridinyl)-1-benzeneethanamine
Following the procedure described in Example 86, condensation of

commercial 2, 4-dimethoxynicotinic acid and O-methylhydroxylamine to
form N-methoxy-N-methyl-2, 4-dimethoxyniéotinamide was promoted by
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide-HC] and

20 hydroxybenztriazol. To a 0°C THF (80 mL) solution of N-methoxy-N-
methyl-2, 4-dimethoxynicotinamide (4.39 g, 19 mmol) was added 21 mL
of 1 M LAH/THF. The reaction, after stirring at 0°C for one hour, was
quenched with aq. NH4Cl, diluted with aq. HCl, and extracted with EtOAc
(3 x). After isolation, the 2, 4-dimethoxy-3-pyridinylcarboxaldehyde was

25 converted to the title compound following the procedure described in step
A of Exa.mple 119.



trifluoroacetate salt (preparation described in Exanple 91) was converted
to the title conmpound followi ng the procedure described in Exanple 86, '
except that the preparative HPLC utilized 38% solvent B. [errgBfR (270
MHz, CD{err]OD): 8 2.85-2.95 (m 1H), 2.90 (s208-H), 2.93 30 (s, 3 H,
3.03 (s, 3 H, 3.0-3.3(m 2H, 3.58 (dd, 1 H, 3.75 (s, 2 H, 4.50
KM36a - 194- (dd, 1 H), 4.71 (dd, 1 H, 6.86 (d, 1 H), 7.02 (d, 3 H, -
7.13-7.16 (m 3 H), 7.23-7.33 (m 5 H. [err]C NWR (68 Mz, CD[er.r]CD):
[err] 36.0, 38.2, 39.d40. (RARFNE-[1-(Hysroxy-24[15(2, 34fimethokyB-gyridingl)2-

126.0, 128.1, 129.6, 130. O,pﬂégleﬁﬁmnmft%ﬁa_%gdwfﬁy&136.7, 138. 4,
T(c’0.5,

151.6, 173.3. Mass (MtH) 512 [érr] = 34, | culated for 1.28
H20 and 1.20 nol TFA:- Cal c.me{h’"ﬁ{sﬂfﬂﬂaw C 52.59 52.59 H 5.52
5.37 N 6.26 6.24 S oF(ZA-Dimethexy?Bpyridifyl)d-benzencéMadanihb wakPLC. >97%

' i ' Ti i amgl e 1. Exanple
06720 “(R (R - Pr- [Raee W BP o Gty BT e 2 S PRy i oy -
phenyl ] et hyl ] ami no] - 2-Rynidinyl)e2-pheryteshyl laminalethylit 2éphenylmethoaypacet at e sal t
[err] ' phenyllmethanesulfonamide following the procedure outlined in step D of
- Example 19, except for the following modification: flash chromatography -
. on silica gel eluting first with 7% EtOAc/toluene followed by 9%
10  EtOAc/toluene eluted first the R,R diastereomer followed by the R,S
diastereomer. _ )
(R),(R)-N-[5-[1-(Triethylsilyl)oxy-2-[[ 1-(2, 4-dimethoxy-3-
pyridinyl))-Z-phenylemyl]anﬁno]ethyl}-z-(phenylmethoxy)-
phenyl]methanesulfonamide, was converted to the title compound .
15 following the procedures described in steps E and F of Example 19, except
thatin step F the title compound was purified by silica gel
chromatography eluting with 10% MeOH/CHCl5.
IH NMR (270 MHz, CD30D): § 2.38-2.49 (m, 1H), 2.69-2.75 (m, 1H),
2.91 (s, 3H), 2.95-3.00 (m,2H), 3.05-3.22 (m, 2H), 3.89 (s, 3H), 3.93 (s,
20 3H), 3.95-4.00 (m, 1H), 4.40-4.47 (m,1H), 6.21 (d, 1H), 6.77 (d, 1H),
6.90-6.96 (m, 1H), 7.06-7.17 (m, 3H), 7.19-7.26 (m, 4H).
13C NMR (68 MHz, CDCl3): §38.8, 41.5, 53.4, 53.6, 55.0, 59.8, 71.4,
100.7, 117.1, 122.2, 126.0, 128.3, 129.3, 133.6, 135.0, 138.1, 140.0,
148.5, 160.4, 162.9.
25 Mass (M+H) 488
[@]p?2 = -42.5° (c = 0.24, MeOH)

Calculated for 1.00 HO:
' Calc. Found
C 57.02 57.04
30 H 618 605 '
N 831 8.21 |
S 634 6.30

HPLC: 99% pure, retention time 19.9 minutes, protocol described in
Example 1.



25 (R, (R -4-[(1-[2-Hydroxy-2-[ 4-hydroxy-3-[(net hyl sul fonyl) -

am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzeneaceti ¢ aci d,
trifluoroacetate salt (preparation described in Exanple 91) wagmaggpverted
to the title conpound follow ng the procedure 28scri bed in Exanple 86, 30
except that: 1) conc. NH err] OH was added -1 ast during formation of the
KMB6a - 195- am de noiety; and 2) 31% sol vent B was enpl oyed for
preparative HPLC. [err]H NMR (270 MHz, CDerr]OD): [err] 2.83-2.86 (m 1
H, 2.90 (s, 3 H), 3.03- 3.Usingthe procédures dsscribed héreir)or by.mlifickdion bfjthe 4. 50
(dd, 1H), 4.72 (dd, 1 : 00 : : A= 7. 20
(m 3 H. 7.31 (s, 5 ?:?5:& @%ﬁh&ﬁasﬁgjﬁﬁé@%&%ﬁ?@m"F"fq’ﬁmz“‘é
39.6,40. 1, 42. 8,53. 7, c%4iditonahcompoppgds gay alsa bg preparsds;  126. 1, 128.1, 129. 6,
129.9, 130.4, 131.1, 133.5, 133.7, 136.7, 138.8, 151.7, 176.3. Mass (‘MtH)
484 10 [err] = -33.4[err] (c = 0.5, MeOH) Calculated for 2.15 H20 and 1.25
nmol TFA: Cal c. Found C 49. 68 - 49.69 H 5.24 4.95 15 N

6. 32 6.27 S 4.82 4.97 F 10.72 . 10. 60 HPLC: 98% pur e,
retention time 14.2 mnutes, protocol described in Exanple 1. 20



Exanpl e 117

(R,(R-4-[1- [2-I—|ydroxy-2-[4-hydro'xy-3-[(rrethyIsulfonyl)am' noj -

1-1
phenyl ] et hyl ] anmi no] - 2- phenyl et hyl ]:&%nzam' de, tri¥M¥B oacetate salt 25 [err]
(R, (R -4-[1-[[ 2- Hydr oxy- 2- [ 4- hydr
et

y-3-[ (et hyl sul fonyl) -

- am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl ] benzoi c acid, trifluoroacetate 30
salt (preparation described in Exanple 84) was converted to the title

conmpound follow ng the procedure described in Exanple 86, except that:

KM36a - 196- 1) conc. NH err] OH was added | ast durin

orpgation of the
am de +96 ENT 1B yed flo reparjattigye HPLC.
[err]H NMRI(237 , efr )| R L] .90 : , 1 H),
3.1-313 ~ Lj; s , H, 6.85 (d,
1 H, {% . AN 3 |7 (d, 111 H |S. 44 (d, 2 H),
7.86 (d, .11 6 etr L dDI =H=td 9, 65. 5, 70. 0,
116. 6,21, . D, . X, 118 129} 5] 11497 9.19 3D.4,| 133.5,
136.3,] 336.%,| 339.0, | 1bY. {1, {1V1 468. =
-MJW?% e RARAREREHT SRR
Found . ¥4 50. y5 H {510p . 89 617 @. $9] 1p S
517 . B0 (OB | OREAR TR R B =T TETENTtto ime 13,6 °
m nut ef, | ar ¢t dchl| dedcti beld |i

s 43%45%%%%% RRANARRERACR I
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Example 1. 20 Exanple 118

(R ,(R-4-[1-[[ 2- Hydr oxy- 2-[ 4- hydr oxy- 3-[ (et hyl sul f onyl ) am no] -

phenyl ] et hyl ] am no] - 2- phenyl et hyl ] - N, N-di net hyl benzmsede, trifl uoroacetate
salt 25 [err] (R),(R-4-[1 -[[2-Hydr o0 2-[ 4- hydr oxy- 3- [ (et hyl sul fonyl ) -
am no] phenyl ] et hyl ] am no] - 2- phenyl et hyl | benzoi ¢ acid, trifluoroacetate 30
salt (preparation described in Exanple 84) was converted to the title
. KM36a - 197- conpound follow ng the procedure described in Exanple 86,
except that 38% sol vent B was enpl oyed for preparative HPLC. [err]H NWR

o ) [ o\

(270 ) ( 1 ‘-’:Ilw éd, l I VAl S! 3 H)!
3.08 (s HEREE , gEn Hl, 14]5b w4 75 (dd,
1 H., ol8x=dds: = & & ST (d, 1 H,
7.43 (s}° ™ [ ng-s. ; '

 39. 6, 39 6 3] L25.44) 1L2p.|1,} 128. 128. 8,
129. 6, P, 1pa] 3, |19ITOf L4213 ss (M+ H
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S 5.00 5.06 F 9.78 9.87 HPLC: 100 % pure, retention time 15.5
m nutes, protocol described in Exanple 1. 20 Exanple 119

(R, (R -N[5-[1-(Hydroxy-2-[[1-(1-nap tEaIenyI)-2-pH§%¥hethyl]-

am no] et hyl ] - 2- (hydr oxy) phenyl ] met hanesul f onam de, 25 trifluoroacetate
salt [err] A [err]-(1-Napht hal enyl ) -1-benzeneet hanam ne - KMB6a - 198-
"Foll owi ng the general procedure described by D. Hart et. al., J. Og.
Chem ., 48, 289 (1983), 1-naphthal dehyde (3.12 g, 20 nmol) was added to
0.65 MIithium hexanethyldisilazide in THF (40 nL) at 4[err]C under Nerr].:

The sol . . enr~tq and 5
12 nmL of engyimaghegsiju h] ar ijde/ rs, the
reaction ' O and
extract eg . r 0, then
with bri r{Ne[lerfr}SP kerir i &nfl fcdndemt | . t aphy on
silica g eqr 1q [lenr Lellagdjt hel th i c¢npound. B
(R, (R)- okvt 2k [\ 1- { 1} naphi hgl e yI%iZ
pheny! et K W F %Fi 13 % # 2
[err]-(1 ) {1t benzdngef am ne ¢onvert ddit p ) AN
T5-T1-(tid ov?_‘ 11 -lndnit hal elaul D _ vl I noj -
JERRARERRRNANNHRRRNARNNAR
AHAAARFAAAAAATA{HA AN ARA A/ H A FH A/ ]
glaigiaiaiaiaiaisialaaiaialaielaiaiaisisialaiaialaiaielaials
HEE e e e
i e e I e B e B

FEEEEER '“*-*werg-gzrt;zﬁgrw...
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et hyl ] -2- (phenyl nmet hoxy) phenyl ] met hanesul f onami de fol |l ow ng the procedure
outlined in step D of Exanple 19, except. for thegwag(mm ng nodification
flash chromat ography on silica gel.gjuting first 'w A 3.3% 20 Et OAc/tol uene
foll owed by 5% Et OAc/tol uene eluted first the R'R diastereonmer followed by
the R S di astereoner.

(R, (R-N[5-[1-(Triethylsilyl)oxy-2-[[1-(1-naphthal enyl)-2- '
phenyl et hyl ] am no] et hyl ] - 2- ( phenyl net hoxy) phenyl ] net hanesul f onam de, was
converted to the title conpound follow ng the procedures described in 25

st eps T ., JEKC a S e I'1li zed for the
final HPLE. { [eryr IH 210 ' r ) r{12. 80- 2. 94
(m 1 dd, 1H),
4.73 1, . 1 6.P , 6. 95-7. 25
(m 6} )1 7 ol 81-8.00 (m
4H) . [tefr o0 : . 4,41 B, 117. 7,
124. 1, 8 . : p - LB 131. 0,

131. 4, CEE H | F%’ TSN 477
KM36a |- | 1 erl ] o ) {Cal 4t ¢ 0. 45 '

H err] . - B4 : H. 4.91

4. 90 ITJ

OH
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oy
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HPLC. 99% pure, retention tine 21.2 mnutes, protocol described in 10
Exampl e 1. Exanple 120
(R),(S)-N—[S—[1-(Fydroxy-2-[[17(1-qgﬁgghalenyl)-ZJSﬂghylethyl]- 15

am no] et hyl ] - 2- hydr oxyphenyl ] met hanesul f onam de, trifluoroacetate salt -
[err] The title conpound was prepared from (R),(S)-N[5-[1- 20
(triethylsilyl)oxy-2-[[1-(1-naphthal enyl)-2-phenyl et hyl ] am no] et hyl ] - 2-
(phenyl net hoxy) phenyl ] net hanesul f onam de, preparation described in step B

of Exanple 119, follow ng the procedure described in step B of Exanple 119.
[err]H - .

X . ) 5] 3H),
3.06 25 | (ld4, {1H)] [3{20-B. | 1 3. 68 (Jdd, |1 180- k. p! ﬁﬁ 1H),
5.55-5.7 S , { 7.20 (d
1H), 7.3p-|/.14% [N /- 10 1A% . hy b o &1- 200 -
13C NWVR [  [ledr] Bd 13 d315/6b bt 116. 61 1% 9
124.0, 1p9 4, {1b6 ,165J72 8.{0] IL2B.J1 2.%1m¢ 139. 3
131.2, 1p3l.3 , 745 brk 1l
-5ﬂar3$5%% & %é %%a % 55% %ﬁle
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S 5.02 . 4.79 F 11.59 11.56 HPLC: 99% pure, retention tinme 20.8
m nutes, protocol described in Exanple 1. 15 Exanple 121

(R, (R -N[5[1-(Hydroxy-2-[[1-(4-met{jpxy-1-naphth Y1) -2-

phenyl et hyl ] - am no] et hyl ] - 2- hydr oxyphenyl ] net hanesul f onam de, 20
trifluoroacetate salt [err] The title conpound was prepared from

4- met hoxy-1- 25 napht hal dehyde foll ow ng the procedure described in
Exanpl e 119, except that 60% solvent B was utilized for the final HPLC
purification. [err]H NWVR (270 MHz, CDerr]OD): [err] 2.81-2.94 (m 1H),

2.86 . Tt ! 1) B ] A VARt Lo (s, 3H), 4.72
(dd, 1 . 3845} 5b |( i al- - 11 6.18 (dd, 1H),
7. 00-7 . g B a m 2H),
8.20-47% 4 .5, 53.4,

. r , .
56.0,49]7] 1Q4}4 6.141 L2p.l6 2B. } 23. 8 2. 1 2, 126.6,
127.7,) 128.13, 2 , 3 , ﬂ 3 .ﬂL, 1pl 4, M+Na) 529
[err] I={- L8é§c = 6] MeDH | €u dlfer] 11 Found
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N 4.43 4.26 S 5.07 4.66 F 9.92 9.79 15 HPLC. 99%

pure, retention tinme 22.6 mnutes, protocol described in Exanple 1. Exanpl e

122 20 (R, (S)-N-[5-[1-(Hydroxy-2-[[1- %4- met hoxy- 1-KMBfat hal enyl ) - 2-

" phenyl et hyl ] am no] et hyl ] - 2- hydr oxypher&!P1 met hanesul f onani de,
trifluoroacetate salt [err] 25 The title conpound was prepared from -

4- met hoxy-1- napht hal dehyde foll owi ng the procedure described in Exanple

119, except that 60% solvent B was utilized for the final HPLC

purificati :

2.76-2.90

dgd, 3.63

(dd, 1H), (d, 1H),
6.85 (dd, 1} :
7.66-7.90 DCErr] OD):
[err] 39.6, L 11 125. 1,
126. 0, 126. 14 . 8. Mass
(M+H) 507 [ pat~£rr] O and
1.95 nol TH b 13, : .

Qéééa

WOt
—Rr
Rt
_pr
¥

| 2|

13

AR




H 4.55 4.46 N 3.77 3.61 15 S 4.31 4.18 F 14.95
14.91 HPLC. 99% pure, retention tinme 22.5 m nutes, protocol described in
Exanpl e 1. 20 Exanpl e 123 136a _

N-[5-[ (R) - 1- (Hydr oxy- 2-[ [ 1- (benzo[ b] AP bphen- 5-yI ) - 2- phenyl et hyl ] - -
am no] et hyl ] - 2- hydr oxyphenyl ] met hanesul fonam de, trifl uoroacetate salt 25
[err] A 5- Benzo[ b] t hi ophenyl car boxal dehyde A m xture of

5-met hyl benzo[ b] t hiohene (3.8 g, 25.6 mmol ), NBS 30 (4.7 g, 27 nmol), and

benzoyl - pe| TS v 2931 - one hour
in CCl4 (1 gu pl eti on,
the reacti P & hcent r at ed
to yield 5 I3 '
5- br ononet 3 1™ 5
di oxane/ 2N r T DAC and
concentrat qht bn silica
gel elutin 4
Et OAc/ hexa t pi tration and
concentr at Vi 0

I

hydr oxymet err]/ C

#d

[y
t
t
£
£

b1 |
DRy |
Ry
[0 2
Ry
Ry
Ry
J-¢
qt
4¥
4-¢
of-¥
4
H
H
H
H
H
H
- 10 S
0§
0. M
Dy |
Dy
[0 2N
Ry
Ry
Dy
4-¢
oJ1-F
cd

AT



(17.6 g, 101 mol) for five hours in tol uene mhlle H20 was continual ly
renoved using a Dean-Stark trap. B.

N[5-[(R)-1-(Hydroxy-2-[[1- (Benzo[b]thlophen-5-y|)-&&ﬂ&6

phenyl et hyl ] ami no] et hyl | - 2- hydr oxyphe®/I-] met hanesul f onami de

5- Benzo[b]th|ophenylcarboxaldehyde was converted to [err]- '
(benzo[ b] t hi ophen-5-yl)- 1 -benzeneet hanam ne foll ow ng the procedures
described in steps A - C of Exanple 1, except that the chromatographic 20
purification of step B was onltted The t|tIe conmpound was prepared from

§§:$ T ar ] [err]:
: 3.94 N
e

[err]-(benzo[ b] iy - pr ocedur es
described in st f HX § I e 9 ekdept| th %4 qo{ Ve B was
utilized for thg -EEEEER RS R gD err] OD):
[err] 2.76-2.94 =P =% 3 5P 1H),
3.22-3.42 (m B.16 PH) | 1679 85 (m1H),
6.92-7.20 (m AT I EF- V.12 1 179-1.80 (m
1H), 7.90-7.99 IRGERKGH D)L | [leq r

39. 7, 40. 5, 40. 8, | s%#® F-1fos A =P, 124. 3,
124.5, 124.7, 124.B, 419, 6] 9, .L, 129. 4,
129.6, 130.4, 13 113 5 SS (N%H)
483 Cal cul at ed [f ¢r} 0. e
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S 9.38 9.46 5 F 11.84 11.87 d 3.32 3.35 HPLC. 96%
pure, retention tinme 23.0 mnutes, protocol described in Exanple 1. 10
Exanmple 124 (R), (R) - N-[5-[ 1- (Hydroxy-2-[[ 1- (4- net hKM@éa3- pyri di nyl ) - 2-
phenyl et hyl ] am no] et hyl | - 2- hydr oxyph&#yl| | net hanesul f dnam de 15

[err] A Met hyl 6- met hoxyni cotinate A m xture of 6-hydroxynicotinic acid
(24.36 g, 175 mol ), Ag[err]Cderr] (96.6 g, 350 nmol), and nethyl iodide
(32.7 nmL, 525 mmol) in 20 anhydrous tol uene (400n.) was refluxed for 20

hours. After cooling, filtering through celite and washing the residual
solid with Et OAc, the fyt-reTo T ” d to obtain a

e 192 W (58

pal e yell owi sh solid whilc f rgJ ass h papl jof |s ca gel wusing

25% Et QAc/ hexanes yi el &

[err] - (4-Met hoxy- 3-pyr| T 11 2 O e THF (70 ml)
X 3

C

|
sol ution of nethyl 6-ngth ded 36 nL of

(b. _
1 M LAH THF. The react . risgiriinng [ag g rs, was
guenched with ag. NH efr 1 ¢l wt it h KNB6 1 pd5)]-} aq] HA wuntil
al| salts dissolved, a%%; 3 E éé -+l
X [ o]
nl _af
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ysting the pH
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“converted to 4-nethoxy-3-pyridinyl carboxal dehyde followi ng the 5 proce;{?’re
~described in step A of Exanple 123. The title conmpound was prepared fro

- 4- met hoxy- 3- pyri di nyl car boxal dehyde foll owi ng the procedure descri bed in
.Step A of Exanple 119. C.
A(R), (R)-N-[5-[1-(Hydroxy- 2-
_phenyl et hyl ] am no] et hyl ] - 2-
.[err]-(4-Methoxy-3-pyridin
(R -N[5-[1-(triethylsilyl

1- (4- metHdRy- 3- pyri di nyl ) -2-_10
dr oxyphenyl ] net hane sul fonam de

[

y

) - 1- benzeneet hanam ne was en Replaced
Xy- 2- [ [ traffesnet hoxy- 3- pyri d| ,

p

[

y

)

. phenyl et hyl ] ami no] et hyl ] - 2- (phenyl met hoxy) phenyl ] met hanes

gf0| | owi ng the procedure outlined in step D of Exanple 19, except for

i foll owi ng nodi tography on silica gel eluting fi rst

wth 5% Et OAC/{oﬁ%é}ng’g?mH G&E{ %Et OAc/toluene eluted first the RR

- di ast ereoner flol | owed by the R S di ast ereoner.

(R, (R -N[5-[1- (TnethylsHyI)o@ﬁZRf[l (4 aéthoxy 3- pyr|d| nyl))- 20

F2- phenyl et hyl ] - am no] et hyl | - (pgﬁn_y&;le hanesul f onam de,

iwas'convert'edtothetitle Iovmngt B.res described in

steps E and F of Exanple lgjggept that in sg“ep F $'itl e conpound was
purified by silica gel ciR%nalogra y eluting with 8%%/905/04[err]0[err].

8§25 [err]H NVR (270 MHz, cmsgqo [err] 2.53-2.61 (m 2H), 2.92-2.98

g(m 3H), 2.93 (s, 3H), 3.87 (t, 1H), 3 90 (s, 3H), 4.36-4.44 (m 2H), 6.73
(d, 1H), 6.85 (dd, 1H), 7.06-7.23 (m 8H), 7.55 (dd, 1H), 7.91 (d, 1H). 13C

gu\/R (68 Mz, Gu[wmnpm)mca[ﬂaracf-ewl@sads thersof wherginy 62,1, 71.8, 110.8, 116. 3,

[
h
|
o
(
|

21.5, 124.4, 126.7 &Zgoﬁd etidrén |slﬁt4mégeﬂ&7l ®3138.1, 30
45. 8, 148.9, 163 .7 er r.}) -26.7 (¢ =0.12, MeOH) _
*Cal cul at ed f orand %éﬁ% &@&{@ngg 149 :
_,__ R! is lower aikyl, aryl or arylalkyl;
; R2 is hydrogen, hydroxy, alkoxy, -CH20H, cyano, -C(O)OR7
: -CO»H, -CONH3y, tetrazole, -CH>NHj; or halogen;

"’

R3 is hydrogen, alkyl, heterocycieor R ;
R4 is hydrogen, alkyl or B;
RS, RS, R8, R8' or R8" are independently hydrogen, alkoxy, lower
alkyl, halogen, -OH, -CN, -(CH2)nNRSCOR?, -CON(RS)RS,
-CON(RS)ORS, -CO2RS, -SR7, -SOR7, -SO;R7, -N(RS)SO2R!, ~—
. - -NRS)RS', -NRSCOR7, -OCH,;CONRS)RS', -OCH2CO,R7 or aryl; or
' RS and RS’ or R8 and R8' may together with the carbon atoms to which
they are attached form an aryl or heterocycle; -

RS and RS’ are independently hydrogen or lower alkyl and

R7 is lower alkyl;

R? is hydrogen, lower alkyl, alkyl, cycloalkyl, arylalkyl, aryl,
heteroaryl; or R? and RY may together with the nitrogen atom to which
they are attached form a heterocycle; with the proviso that when A is a
bond or -(CHj)p and R3 is hydrogen or unsubsntutcd alkyl, then R4 is B or
substituted alkyl.

“we
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KM36a - 206 - C 57.02 57.04 H 6.18 6.05 N 8.31 - 8.21 S 6.34
6.30 5 HPLC. 99% pure, retention tine 17.0 m nutes, protocol_described in
Exanpl e 1. Exanple 125 10 (R), (R)N-[5-[1- (Hygdroxy-2-[[1-(2, KM36a

4- di met hoxy- 3- pyri-dinyl )-2- - -220-

phenyl et hyl ] am no] et hyl ] - 2- hydr oxyphenyl ] met hanesul fonam de [err] 15 A
[err]-(2, 4-D methoxy-3-pyridinyl)-1- benzeneet hanani ne Fol | owi ng t he
procedure described.i nde Lon,of comrercial 2,

4- di met hoxyni coti ni c gcﬁﬁgmﬁhﬁegﬁﬁfﬁﬁ?ﬁ?@ﬁqé hﬁﬂ'“?% form

N- et hoxy- N-net hyl - 2, 4- di-Ads hbrydsi-(CH2)panvhese nis1 pr HE by

1- (3-di net hyl am nopropyl )-3-ethyl carbodiim | gnd 20 '
hydr oxybenztriazol. To a:0[err]C THF (80 ni) on of N nmet hoxy- N
met hyl - 2, 4-di met hoxyni cot| nam de (4.39 g, 1 B) was added 21 niL of 1 M

LAH THF. The reaction, aftR? 1shydrogenga]hyldﬁ[eRr]C for one hour, was quenched

with ag. NH4CI, di | uted wi b tﬂ&%& Af ter
i solation, the 2, 4-dinet hox rl c%@%ﬂ oilgl%\é/é:‘ Qtri;%r’iverted .
to the title corrpoundalkeﬂ.od)wkg mfog@M gbpmybcépdmxmlf -

Exanmpl e 119. KVB6asteré@éenter has the (R) configuration..

3. The compounds as recited in Claim 1 wherein
A is a bond;
R1 is a lower alkyl;

R8
; " I\-Rs'

R3is R’ ;

R4 is hydrogen or alkyl ;

RS and R8 are both -CN, -CON(RS)RS', -CON(RS)ORS, hydroxy,
alkoxy or -CH2Y where Y is -CN, alkoxy, -CON(Rﬁ)R6 -CO2R7 or
-NR6)SO2R! ; or

RS, RS, R8 and R8' together with the carbon atoms to which they
are attached form an aryl or heterocycle; and the benzyhc hydroxyl
stereocenter has the (R) configuration.

4. The compound as recited in Claim 1 wherein

A is a bond;

R! is a lower alkyl;

R3 is hydrogen or alkyl;

R4 is -CONRIRY;

R3 is -CN, -CON(RS)RS', -CON(RS)ORS', hydroxy or alkoxy; and the

~ configuration of the stereocenter bearing the R3 and R4 substituents is (S) and

the benzylic hydroxyl stereocenter has the (R) configuration.

5. The 'compound as recited in Claim 1 wherein
Ais-CHy; |
R1is a lower alkyl;
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B. (R, (R -N[5-[1-(Hydroxy-2-[[1-(2, 4-dinethoxy-3-pyridinyl)-2-

phenyl et hyl ] am no] et hyl ] - 2- hydr oxyphenyl ] net hanesul f onam de a- (2,

4- Di met hoxy- 3- pyridi nyl)-1-benzeneet hanam ne was 5 convertedkiie6a
(R-N[5-[1-(triethylsilyl)oxy-2-[[1-(2, 4-di2xthoxy-3-

pyridi nyl )-2-phenyl et hyl ] am no] et hyl ] - 2- (phenyl met hoxy) -

phenyl ] met hanesul f onam de fol | ow ng the procedure outlined in step D of.
Exanpl e 19, except for the follow ng nodification: flash chromatography on

silica gel eluting first with QAcftol uene fol |l oned by 9% 10

Et OAc/tol uene eluted first ther@ﬁstereom&r foll owed by the R' S

di astereoner. (R), (R -N[5-[1-(TdL.e+p8l silyl)oxy-2-[[1-(2, 4-dinethoxy- 3-
pyridi nyl))-2-phenyl et hyl ] ®%iigo] B% hyl'] -2- (phenyl net hoxy) -

phenyl ] met hanesul f onam de, r t ppound 15
foll owi ng the procedures de w@?l%&ﬁg&‘ Lﬁ?l gNE& Eplﬂ@?ﬁ%(arrpl e 19, except
that in step F the title c bbyrhomshﬁagqnfor&ﬁby silica gel chromatography

| ut ith 10% MeOH CH H 6
Fert] 8 512 29" i e O o RS

3.05-3.22 (m 2H), 3. ﬂ!‘e"y’éﬂ), .93 (s,-20 3H), 3.95-4.00 (m 1H),
4.40-4.47 (m1H), 6.21 (d, Rﬁl—&ndl!ﬁ Yo'gcﬂtérwitlﬂ)the&r&ﬂrﬁoﬁﬁtdwhxcﬁlﬂie afe 06- 7. 17

gT 53H%33 471 "53! 6265\53“3"%‘1’%&;‘%{'1&%ﬁwin@fkgﬁé@?%&f%g% 8,

129.3, 133.6, 135.0, se@ocenterimwaring theeRndRsubstitaens 5. (R) When Reds (M+H) 488

[err] = -42.5[err] (Chgdﬂg&ﬂand\ﬁ%n&ﬁk ﬁg&ﬁkﬁ%ﬁﬂwﬁwpﬂﬁﬁgﬁk)&il C.

-Found C 57.02 8.21

6. The compounds as recited in Claim 1 wherein

A is -CH(B), where B is -CN or -CON(RG)R6

R! is a lower alkyl;

R3 and R4 are hydrogen or alkyl; and-

RS is -CN, -CON(RS)RS', -CON(RS)ORS' , hydroxy or alkoxy; and
the benzylic hydroxyl' stereocenter has the (R) configuration. -

7. The compound as recited in Claim 1, which is -
N-[S-[2-[[l-(3,4-dimethoxyphenyl)-2-phenyleihyl]amino]-l-

hydroxyethyl]-2-hydroxyphenyl]lmethanesulfonamide;
N-[5[2[(1,2diphenyl ethyl)armno] 1hydroxyethyl]2hydroxy-

- phenyl]methanesulfonamide;

N-[5[2[[1(1 3benzodlox015yl)2phenylethyl]ammo]lhydroxy

ethyl]Zhydroxyphenyl]methanesulfonamxde, '
N-[5-[1-hydroxy-2-[[1- (4-mcthoxyphcnyl)-2-phenylethyl]annno]—

ethyl]-2-hydroxyphenyl]methanesulfonamide;
N-[5-[2-{[1-(3-methoxyphenyl)-2-phenylethyl]amino]-1-

hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide; '
N-{5-[2-[[1-(2,4-dimethoxyphenyl])-2-phenylethyl]amino]-1-

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide;
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S 6.34 6.30 HPLC: 99% pure, retention time 19.9 m nutes, protocol
described in Exanple 1. -~ KM36a - 208 - Using the procedures described
herein or by nodification of the procedures described herein gMigown by
the skilled artisan, the follow ng additional22bnpounds may al so be
pr epar ed: KMB6a - 209 - [err] KMB6a - 210- [err] - KMB6a - 211 -
[err] _ _
N-[5-{2-[[1-(3,4-dichlorophenyl)-2-phenylethylJamino}-1-
hydroxyethyl]-2-hydroxyphenyllmethanesulfonamide; -
N-[5-{2-[[1- (4-methylsulfonylphenyl)-Z—phenylethyl]ammo] 1-
hydroxyethyl]- 2-hydroxyphenyl]methanesulfonamide;
N-[5-[2-[[1-(3,4-dimethylphenyl)-2-phenylethyl}amino]-1-
hydroxyethyl]-2-hydroxyphenyl]methanesulfonanﬁde;
N-[5-[2-[[1-(3,4-diethylphenyl)-2-phenylethyl]amino]-1-
hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide;
N-[5-[2-[[1-phenyl-2-(3,4-dimethoxyphenyl)ethyl]amino]-1-
hydroxyethyl]-2-hydroxyphenyl]methanesulfb_namide;
N-[5—[2—[[1-phenyl-z-(4-methoxyphenyl)cthyl]amino]- 1-
hydroxyemyl]-z-hydmxyphenyl]methanesulfonamide; |
N-[5-[2-[[1-(4-methoxyphenyl)-2-(4-methoxyphenyl)ethyl]Jamino]-
1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;
N-[5-[2-[[bis(4-Methoxyphenyl)methyl]amino}- l-hydroxyethyl] -2-
hydroxyphenyl]methanesulfonamide;
N~[5-[l-hydroxy-z-[[(4-methoxyphenyl)phenylmethyl]-
amino]ethyl}-2-hydroxyphenyl]methanesulfonamide;
o-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]}-
ethyl]aﬁlino]methyllbenzeneacetic acid, ethyl ester;
a-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl}-
ethylJamino]methyl}-3,4-dimethoxybenzeneacetic acid, methyl ester;
a-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]-
ethyllamino}methyl}-N,N-dimethylbenzeneacetamide; -
(R),(R)-N-[5-[1-(hydroxy-2-[[1-(3,4-dimethoxyphenyl)-2-
phenylethyl]a_mino]ethyl]-2—(hydroxy’)phenyl]methanesulfonamide;
(R)-N-[5-[2-{[bis(4-methoxyphenyl)methyl]amino]-1-hydroxy-
ethyl]-2-hydroxyphenyl}methanesulfonamide;
(R)-N-[5-[2-{[bis(4-fluorophenyl)methyl]amino}- 1-hydroxy-ethyl]-
2-hydroxyphenyl}methanesulfonamide;
(R),(S)-N-{5-{1-(hydroxy-2-[[1-(3,4-dimethoxyphenyl)-2-
phenylethyl]-amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide;

AR R



KMB6a -212- [err]

[err]

KMB6a - 216-

KMB6a -213- [err] KMB6a - 214- [err] KMB6a - 215-

ferr]

KM36a
-223-

(threo)-B-{[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyi)-
amino]phenyl]ethylJamino]-4-methoxy-c.-phenyl-benzenepropanoic acid,
methyl ester, diastereomer A;

(threo)-B-[[(R)’-2-hydroxy-2-[4-hyd_roxy-3-[(methylsulfonyl)—
amino]phenyl]ethyl]amino]-4-methoxy-a-phenyl-benzenepropanoic acid,
methyl ester, diastereomer B;

(erythro)-B-[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-
amino]phenyl]ethyl]amino]—4-methoxy—a—phenyl-benzenepropanoic acid,
methyl ester, diastereomer A ;

(erythro)-B-[[(R)-2-hydroxy-2-[4~hydroxy-3-[(methylsulfonyl)-
amino]phenyl]ethylJamino]-4-methoxy-a-phenyl-benzenepropanoic acid,
methy] ester, diastereomer B; '

N-[3-[2-[[1-(3,4-dimethoxyphenyl)-2-phenylethylJamino]-1-
hydroxyethyl}phenyllmethanesuifonamide;

(R)-N-{3-[2-[[bis(4-methoxyphenyl)methyljamino]-1-hydroxy-
ethyl]phenyljmethanesulfonamide;

(R,R)-N-[3-[2-[[1-(3 4-d1methoxyphenyl)-2—phenylethyl]axmno]—
1-hydroxyethyl]phenyl)methanesulfonamide; -

€-[[2-hydroxy-2-{4-hydroxy-3- [(methylsulfonyl)anuno]phcnyl]-

ethylJamino]benzeneheptanoic acid, methyl ester;

&-[[2-hydroxy-2- [4-hydroxy-3-[(methylsulfonyl)ammo]phenyl]-
ethyl]ammo]benzeneheptanoxc acid;

N-[5-[1-hydroxy-2-[[6-hydroxy-1 -(phenylmethyl)hexyl]ammo]-
ethyl]-2-hydroxyphenyl]methanesulfonarmde,

e-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyi]-
ethyljJamino}-N,N-dimethylbenzeneheptanamide;

e-{[2-hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyi}-
ethyljamino}-N-methylbenzeneheptanamide;

e-[[2-hydroxy-2-[4-hydr<_>xy-3—[(methylsulfonyl)amino]phenyl]-
ethyl]amino]-3,4-dimethoxybenzeneheptanoic acid, methyl ester;

N-[2-hydroxy-5-[(R)-1-hydroxy-2-[[2-phenyl-1- (4-pyndmyl)-

_ ethyi]amino]ethyl]phenyljmethanesulfonamide;

o-[[(R)-2-hydroxy-2-[4-hydroxy-3- [(methylsulfonyl)mmno]-
phenyl]ethyllamino}-4-methoxybenzeneacetamide, isomer A;

T



KMB6a -217- [err] KMB6a -218 - [err]- -219 - CLAIMS 1. A conpound of
the formula | [err] or pharmaceutically acceptable salts thereof wherein: A
is a bond, -(CHerr])[err] or -CH(B)-, where n'is an integer KM3bato 3 and
Bis -CN, -CON(Rlerr])R err] or -CJerr] R[er-r22.4-R[err] is lower alkyl, aryl
or arylalkyl; Rerr] is hydrogen, hydroxy, alkoxy, -CH err]OH cyano,
-(OQRerr], -CJerr]H -CONHerr], tetrazole, -CHerr]NHerr] or hal ogen:
[err] Rerr] is hydrogen, alkyl, heterocycle or Rl err] is hydrogen, alkyl
or B, Rerr], Rerr], R[ er uH;[(mEbhydrow-ZJM-hyddoxﬁGe[(metﬁﬂsﬁtfmw)ahﬁné]ydr ogen,
al koxy, |ower alkyl, | o eﬁl’ & C:Ig&err'“err%NR; errJCOR[err].
-CON(Rerr])R err], p r'P rr]
~SOR[err], -SOerr] R[ err], RMFE[bhqu?W%hyﬁoeyﬁ]-[(memglipkfom]l)m}l{ldr r],
-NR{err] COR{er ], O%ﬁ Teitiyladrird) ol éﬂﬂhbl h whﬁﬁédx i&&@éx&ﬂm&r
aryl; or Rerr] and erry]l l ypf to gtgher W th t
car bon atons to which- atirs2-itz-3 4-d1methoxyp enyl)ethyl]anuno]- -hydroxyethyl]-
2-hydroxyphenyl]anuno]sulfonyl]benzoxc acid, methyl ester;
N-{5-[2-[[2-(3,4-dimethoxyphenyl)ethyl]amino]- l-hydroxyethyl]-
2-hydroxyphenyl]benzenemethanesulfonamide;
N-[5- [2-[[2—(3,4-d1mcthoxyphenyl)ethyl]amino]-l-hydroxycthyl]-
2-hydroxyphenyl]-4-methylbenzenesulfonamide;
N-[5-[2-{[bis(4-methoxymethylphenyl)methyl]Jamino]-1-hydroxy-
ethyl}-2-hydroxyphenyllmethanesulfonamide; _
(R),(R)-N-{5-{2-[[1-(1,3-benzodioxol-5-yl)-2-phenylethylJamino]-
1-hydroxyethyl]-2-hydroxyphenyl]met_hanesulfonamide;
(R),(S)'N_-[S-[Z-[[I-(l,3-benzodioxol-5-yl)-2~phenylethyl]a.mino]-
1-hydroxyethyl]-2-hydroxyphenyljmethanesulfonamide; :
N-[S-[2-[[bis(4-methoxyphenyl)methyl]amino]-l-hydroxyeth_yl]-Z-
fluorophenyl]methanesulfonannde
N-{2-hydroxy-5-[(R)-1-hydroxy-2- [[2-phenyl- -(3-thienyl)ethyl}-
aminojethyl]phenyl]methanesulfonamide; -
(R),(R)-N-[5-[1- (hydroxy-z-[[l-(4-methoxyphenyl) 2-(4-
fluorophenyl)ethyl]amino]ethyl]-2-(hydroxy)phenyl]methanesuifonamide;
(R),(S)—N-[S-[l-(hydroxy-2-[[17(4-methoxyphenyl)-2-(4-
~ fluorophenyl)ethyllamino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide;
(R),(R)-N-[5-[1-(hydroxy-2-[[1-(4-hydroxyphenyl)-2-(4-
fluorophenyl)ethyljJamino]ethyl]-2-(hydroxy)phenyljmethanesulfonamide;
(R),(S)-N-[5-[1-(hydroxy-2-[[ 1-(4-hydroxyphenyl)-2-(4-
fluorophenyl)ethyl]Jaminojethyl}-2-(hydroxy)phenyllmethanesulfonamide;
(R),(S)-N-[5-[1-(hydroxy-2-[[1-(4-phenylmethoxyphenyl)-2-(4-
fluorophenyl)ethyl]amino]ethyl]-2-(hydroxy)phenyl]Jmethanesuifonamide;
(R),(R)-N-[5-[1-(hydroxy-2-{[1-(4-methoxyphenyl)-2-(3-
trifluoromethylphenyl)ethyllamino]ethyl]-2-(hydroxy)phenyi}-
" methanesulfonamide;
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they are attached forman aryl or heterocycle; Rerr] and R err] are
.independently hydrogen or lower alkyl; and Rl err] is lower alkyl: Rerr]
and Rlerr] are ‘independently hydrogen, |ower alkyl, alkyl, cyKM3sgakyl,

aryl al kyl, aryl, heteroaryl; or R err] and R23%-] may together with the
nitrogen atomto which they are attached forma heterocycle; with the
proviso that when Ais a bond or -(CHerr])[err] and Rlerr] is hydrogen or

unsubstituted al kyl, then err is B or substituted al kz@n KMB6a -220 -
2. The conpounds as reci t e@RW$)N-E-F-thydroxy2-H1-44-imethoxyphenyD)-2-(32) n- |,

where n is 1 or -CH( Bﬁﬂﬂo@éﬁé&?ﬁh&@l}éﬂ@l}ﬁﬂﬁfb}etﬁ*lhﬁﬂ h &o?&ﬁhédylpnd Rierr]

are i ndependently hydrogen , lower alky
-CON(Rerr])Rerr], ot OR[err]; and the benzyllc hydr oxyl
stereocenter has the (R c(Rl)‘ﬁkjm-ﬁ{bﬂnydr&y-ziﬁé-(dmmmmnhﬂmsyﬁmﬂ D-2d4i n

hydr ogenor al Kyl - E[er?ﬁaﬁ e e Eny By B phoyflbendies oy ¢, 7, '

-CON(Rerr])OR[err], c»al koxy or -CH err]Y where Y is -CN, alkoxy,

- -CON(R[err])Rerr], -CJer (Rﬁsbm-[ﬂ-[p(hym%ﬂzemkmtﬁ%d&&mm 5-21%11-6”] j
Rlerr], Rerr] and R fin Jopﬂergli‘) Hwi)annno?etﬂﬂfd—(ﬁy(goxy)p}lenn?]methanesﬁ onamuié

(R),(R)-N-[5-[1- (hydroxy-Z-[(1-(4-d1ﬂuoromethoxyphenyl)-2-
(phenyl)ethyl]amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide;

(R),(S)—N-[S-[l-(hydroxy-z-[[I-(4-diﬂuoromethoxyphehyl)—2-
(phenyDethyl]amino}ethyl}-2-(hydroxy)phenyl]methanesulfonamide,;

(R)-N—[S-[Z-[[bis-(4-diﬂuotomethoxyphe_n&l)methyl]amino]-l—
hydroxyethyl]-Z-hydrdxyphenyl]methanesulfonamide;

' (R),(R)-N-{3-[2-[[1-(1,3- benzodnoxol-5-yl)-2—phenylethyl]a:mno]-
1-hydroxyethyllphenyllmethanesulfonamide;

(R),(R)-N-[3-[2-[[l-(4-d1ﬂuoromethoxyphenyl)—2-(4-
fluorophenyl)—'ethyl]amino]-l-hydroxyethyl]phenyl]nietha.nesulfonamide;

(R),(S)—N-[3-[2-[[1-(4-diﬂuoromcthbxyphenyl)—Z—(4-
ﬂuomphenyl)-ethyl]amino]—l-hydroxyéthyl]phenyl]methanesulfonamidc;

(R),(R)-N-[5-[2-[[1-(4-difluoromethoxyphenyi)-2-(4-fluoro--
phenyl)-ethyl]Jamino}- 1-hydroxyethyl}-2-fluorophenylJmethane-
sulfonamide;

(R),(S)-N-[5-[2-[[1-(4-difluoromethoxyphenyl)-2-(4-fluoro-
phenyl)ethyl]amino]-1-hydroxyethyl]-2—ﬂuoi'ophenyl]methane-
sulfonamide;

N-[S-[2-[[1,2-dii)henyl-l-(triﬂuorometh‘yl)ethyl]amino]-1-
hydroxy-ethyl]-2-hydroxyphenyl]methanesulfonamide;

o-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyljethylJamino]methyl]-3,4-dimethoxy-N,N-dimethyl-
benzeneacetamide, diastereomer A;

a-[{[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethylJamino]methyl]-3,4-dimethoxy-N,N-dimethyi-
benzeneacetamide, diastereomer B;

-
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are attached forman aryl or heterocycle; and the benzylic hydroxyl
stereocenter has the (R) configuration. -4. The conpound as recited in C ai m
1 wherein Ais a bond; Rerr] is a lower alkyl; Rerr] is hyd or
alkyl; Rerr] is -CON(Rerr])Rerr]; Rerr] j§26-.CN, -CO\I(R[errI)E' err],
-CON(Rerr])ORerr], hydroxy or al koxy; and the configuration of the
stereocenter bearing the R3 and R4 substituents is (S) and the benzylic
hyd'roxyl stereocenter has the (R) configuration. 5. The conpound as recited

in Caiml wherein Ais - CN-[&G[Q]-L[(Ra[le(qu-dlmthnﬂyphmyl)eQ plyénylethyl]ﬁﬁﬁe] 1221-

[ (Ca:g\l]( R[Rgaﬂ ]r% RI[ Zr r ][ = r er r dl%ﬂ Z tﬂ%%gﬁﬂﬁmn%%ﬁmgor“% Rerr] is -
-CON(R[err])R[err], - Psrﬂ%' der(13(1, 3%!@%0115050&2 l&FkxlFth&ﬂalaiWy or
Rlerr] and Rlerr] t oggg,m;‘ éulﬁ]lztdhﬁ,rs éﬂ?]]meﬂ@ﬁ@u&‘@nﬂﬁ]ﬂ&h they are attached

o an aryt or heterocyCl G B A et i b BSagR e
the benzylic hydroxyl hydrexyeirylj-2anethaxyphistyl[mhdthaesfifopamide; on. 6. The
SO ORde as gecrted TN O Ryt MSHENH- (13 ot dbrol¥25 3 Fhenfieiih- O
- amino}-1-hydroxyethyl}-2-fluorophenylmethanesulfonamide;
(R),-(R)-N-[S-[Z-[[l-(-l-(3,4-dimethoxyphcnyl)-2-phenYlet_hyl]-
* amino}-1-hydroxyethyl]-2-fluorophenyljmethanesuifonamide;
(R)-N-[5-[2-[[bis-(4-diflucromethoxyphenyl)methyl]Jamino}-1-
hydroxyethyl]-2-fluorophenyl]methanesulfonamide;
o-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino}-
phenyl]ethyl]afnino]methyl]—3,4~dimethoxy—N-(phenyl_)benzeneacetamide; .
o-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[ (methylsulfonyl)amino}-
phenyl]ethyl]aminojmethyl}-3, 4-d1methoxy—N—(phenylmcthyl)-
benzeneacetamide; '
0'.-[[[(R)—2—hydroxy-2-[4-hydroxy-3 -[(methylsulfonyl)amino]- -
phenyljethyljJamino}methyl]-3,4-dimethoxy-N-(2-phenylethyl)-
benzeneacetamide;
(R),(R)-N-[5-[1-(hydroxy-2-[[1-(3,4-dimethylphenyl)-2-
phenylethyl]-amino]ethyl]-2-(hydroxy)phenyljmethanesulfonamide;
(R)-N-{5-[1-(hydroxy-2-[[1- (4-hydroxyphenyl)-2-(2-th1enyl)ethyl]-
amino]ethyl]-2-(hydroxy)phenyi]methanesulfonamide; -
(R)-N-[5-[2-[[bis[4-(2-methoxy-2-oxoethoxy)phenyl]methyl}-
amino}-1-hydroxyethyl]-2-hydroxyphenyi]methanesuifonamide;
(R), (R)-N-[5-[2-[[1-(1-(1,3-benzodioxol-5-yi)-2-phenylethyl]-
amino]-1-hydrox—yethyl]-2-chlorophenyl]methancsulfon'amide;
(R),(R)-4-[1-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]et_hyl]anﬁno]éz-phenylethyl]benzoic écid, methyl ester;
(R).(S)-4~[l-[[2-hydroxy¥2-[4-hydroxy-3-[(methylsulfonyl)-
amino]phenyl]ethyljamino]-2-phenylethyl}benzoic acid, methyl ester;
(R),(R)-4-[1-[[2-hydroxy-2-[4-hydroxy-3- [(methylsulfonyl)a:mno]-
. phenyl]ethyl]amino]- 2-phenylethyl]benzo|c acid;
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Rlerr] is a lower alkyl; Rerr] and Rerr] are hydrogen or alkyl; and R5 is
-CN, -CON(R[err])R[err], -CON(Rlerr])OR[err], hydroxy or - al koxy; and the
benzylic hydroxyl stereocenter has the (R configuration. 7. KMS36aonpound
as recited in CQaim1l, whichis -227-

N-[5-[2-[[1-(3, 4-di met hoxyphenyl) - 2- phenyl et hyl ] am no] - 1-

hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul f onam de; N-[5[2[ (1, 2di phenyl

et hyl ) am no] 1hydr oxyet hyl ] 2hydr ox henyl ] met hanesul f onam de;

N-[ 5[ 2[ [ 1(1, 3benzodi oxol 5y(& léf s¥r2ridihydyeny ok ((methylsulfonyD)-

et hyl ] 2hydr oxypheny! | gifintipieayi]éd 6]-2- hen lcthyl]benzolc acid;

o e i A AN itony
- (3- net hoxyphenyl.) - 2- ptinojphenyllethplijaminp}-2-phenylethyl}-N-methylbenzamide;
LRI ]2 M o S IPBR cphpaen 2 eyt
hydr oxyet hyl ] - 2- hydr o')%ﬂb‘ﬂé ée&’ﬁ@ﬁ%mﬂﬂmms“ fongmiden, - 222 -
EF Eir50£<2e£ Lll ]( 3, 4hdldfgi(or Opi(R -h -Et;giwk&tymﬁt[]lE(muapllmﬂenyl)-2-(pheny1)e:hy11-
N [5- 2 [ 1 (4- me%/hyl %@%Vﬂéﬁe ‘ﬁ}ﬁ‘? %’Pbﬁ'@ﬁﬁ‘l"égﬂ‘ﬁ‘j 3
hydr oxyet hyl ] - 2- hydr oxyphe@),q%ﬁiaﬁmMmyraMdroxy-B-[(methylsulfonyl)amino]-
by T Rl et o
N-[5-[2-[[1-(3, 4-di et hyI ph b lsH2rhydeaxysa-|4shydsey-3-{(methylsulfonyDamino]-
hydr oxyet hyl ] - 2- hydr O?ﬁa’mmﬁ ]]Hﬁilhﬂ ﬂ'ﬁyflfhdﬁzeneacenc acld methyl ester,;
N-[5-[2-[[1-phenyl - RyEHNLNYL ﬁ%y&r&x@ti‘h’ﬂ 25 [(nkethylsulfonyl)-
' aminojphenyl]ethyl]amino]-2-phenylethyl]benzeneacetic acid;
(R),(S)-4-[1-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-
amino]phenyl]ethyl]amino]-2-phenyléthyl]benzencacetic acid;
(R, R)-4-[1-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]amino]-2-phenylethyl}-N-phenylmethylbenzamide,;
(R, R)-N-(2-hydroxyethyl)-4-[ 1-{[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)amino]-phenyl]ethyl]amino]-2—phenylethyl]-b¢hzamide;
(R),(R)—N-[3-[2-[[1-(1,3-_benzodioxol—S-yl)-2-(4~ﬂuorophenyl)—
ethyl]amino]-1-hydrokyethyl]-2-hydroxyphenyl}methanésulfonanﬁde;
(R),(S)-N-(1,1-dimethylethyl)—a-[[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)amino]phenyl]ethyl]Jamino]-4-methoxybenzene-
acetamide;
(R),(S)-a-{[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyllamino]-4-methoxy-N-phenylbenzeneacetamide;
(R),(S)-a-{[2-hydroxy-2-[4-hydroxy-3-[(methyisulfonyl)amino}-
phenyljethyllamino}-4-methoxy-N-methyl-N-phenylbenzeneacetamide ;
_ (R),(S)-N-'(l,3-benzodioxol—5-yl)—a-[[2-hydroxy-2-[4-hydroxy-
3-[(methylsulfonyl)amino}phenyl}ethyl]amino}-4-methoxy-
" benzeneacetamide;

R



hydr oxyet hyl | - 2- hydr oxyphenyl ] met hanesul f onam de;-

N-[5-[ 2-[[ 1- phenyl - 2- (4- met hoxyphenyl ) et hyl ] anmi no] - 1-

hydr oxyet hyl | - 2- hydr oxyphenyl ] met hanesul f onani de; KM36a
N-[5-[2-[[ 1- (4- net.hoxyphenyl ) - 2- (4- net hoxyphep3g ) et hyl ] am no] - '
1- hydr oxyet hyl ] - 2- hydr oxyphenyl ] met hanesul f onam de;

N-[ 5-[ 2-[ [ bi s(4- Met hoxyphenyl ) met hyl ] ami no] - 1- hydr oxyet hyl ] 2-

hydr oxyphenyl ] met hanesul f onam de;

N[ 5- [ 1- hydr oxy- 2- [ [ (4- met . ]
art no][ ethyl ]- )Z(yhde)g(y hen$| f@{‘ﬁ‘gﬁgﬁu@mﬁwﬂihy@xﬂ[4-hydroxy3.

[err]-[[[2-hydroxy-2- I WVB‘FH‘YW?I&%%?WWF‘
et hyl ] am no] net hyl ] beraaammet iC aC| d, ethyl ester;

2- hyd 2-[4-h ]ggamél
E;LH ] E’Jn[ noj )r/re[ ﬁ;?/] 3[4 d?/g’g??c}xyy{g ene Cgﬁ:&?%é&%%%%%ﬁ?y@amol-
[err]-[[[2-hydroxy-2- 4methory-g-methyl benzenpacetamide;
et hyl ] am nol net hyl ] - N, N dl %ﬁw}&g ﬁﬂﬁ@s@eﬁmﬂh &oxy—?:)—[(methylsulfonyl)annno]-
]

(R, (R -N-[5-[1-(hydroxy- -di mth‘l%b‘? henyl Henbene

phenyl et hyl ] ani no] et hyFo

(R% IN]-[g de[ [ bi SE] 4- rrFt hOX)(EDLGB)Mlk }[IidtydydﬂyazqQh?droiy-%k[(ndeﬁhyl}ulfonyl)muno]-
et r oxyphen u

(RN5 [2[[bis(a fywhgf?&ﬂ%@w@?ﬁ”b °a‘i° xy-ethyl

2- hydr oxyphenyl ] met hanesul f(Bh qﬁz-hydroxy-z-m ydroxy-3- [(me YlSUIfOHY yamino}-
(R, (S)-N[5-]

1- (hydr Ok nﬁg&ﬁyh afyind): ﬂhﬁﬁ{o ?&]\%ﬂy 1)benzeneacetamide

phenyl et hyl ] - am no] et hyl ] %ﬁg&%ﬁ% y %fs‘?hé%%ﬂyf%ﬁmé 6a -

223 - (threo)-[err]- [[(R)
am no] phenyl ] et hyl | amsMbﬁMMhﬂphe@l]pﬂgnmmmpxmammde, met hyl
ester, diastereoner A (R, R)-N-hydroxy-4-[1-[[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)amino]-phenyl}ethyi]Jamino}-2-phenylethyljbenzamide;
(R),(S)-a-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]amino]-4-methoxy—N-phenylbénzenepropanamide;
(R),(R)-a-{[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]amino]-4-methdxy-N-phenylbenzenepropanamide;
' (R),(S)]-N-[5-[1-hydroxy-2-[[1-(4-methoxyphenyl)-2-ox0-2~(1-
piperidinyl)ethylJamino]ethyl]-2-hydroxyphenyl]methanesulfonamide;
(R),(R)-4-[1-{[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyllamino]-2-phenylethyl]-N-methylbenzeneacetamide;
(R),(R)-4—[l-[[2-hjdroxy-2—[4-hydroxy-3-[(methylsulfonyl)amino]-
phenyl]ethyl]amino]-2-phenylethyl]-N,N-dimethylbenzeneacetamide;
(R),(R)-4-{1-{[2-hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)-
amino]phenyl]ethyi]Jamino}-2-phenylethyl}benzeneacetamide;
(R),(R)-4-[l-[[2-hydroxy-2-[4~hydroxy-3-[(methylsulfonyl)amino]-
phenyljethyl]Jamino]-2-phenylethyl]benzamide;
(R),(R)-4-[1-[[2-hydroxy-2-[4-hydroky-3-[(mcthylsulfonyl)amino]-
phenyl]ethyilamino}-2-phenylethyl]-N, N-dimethylbenzamide;
(R),(R)-N-[5-[1-(hydroxy-2-[[1-(1-naphthalenyl)-2-phenylethyl]-
aminojethyl]- 2-(hydroxy)phenyl]methanesulfonarmde, '

MDA



(threo)-[err]-[[(R)-2-hydroxy-2-[4-hydroxy-3- [(rrethylsul—f—enyl—)—’——/’
am no] phenyl ] et hyl ] am no] - 4- net hoxy- a- phenyl - benzenepropﬂp%rge eqmefhbed

ester, diastereoner B;

(eryt hro) [err]-[[(R)-2-hydroxy-2-[4-hydroxy-3-[(nmethyl sul f

am no] phenyl ] et hyl ] am no] - 4- met hoxy-[err] - phegayl - benzenepr

nmet hyl ester, diastereoner A

(erythro)- [err] [[ (R) -2-hydroxy- 2-[4- hydroxy-3-[ (net hyl sul fonyl) -

am no] phenyl ] et hyl ] am no] - 4- met hoxy-[ err] - phenyl - benzenepr opanoi ¢ aci d,
met hyl ester, diaster eomdR)E§)-N-[5-[1-(hydroxy-2-[[1-(1-naphthalenyl)-2-phenylethyi]-

N-[3-[2-[[2-(3, 4-di W

hygjro£<ye'£ Lyl ](phen : tJﬂgn su %g Wﬁw&ﬁxaﬂahﬁ%ﬂﬁhc

(R) - N-[ 3-[ 2-[ [ bi s( 4- met hdR)ERENyIS) [rethygioxpai [fb]4-metiyayokypaphthalenyl)-2-
t hyl ] ph I th .

(RN o L2 [T ?Q%U*jlnﬁs zgﬂﬁmgﬁhf})zm ’éﬁy’ﬁ" ST e

1- hydr oxyet hyl ] phenyl ] mat( dﬂéﬁi"&'@’q‘ all (4-methoxy-l ﬂaPhthalen}’l)'z-
[err]-[[2-hydroxy- 2phén91mynxmm%1ézﬁyrf-tzhwh§d* Réni rethdiek ifertivhilie;

e 12 L2 hydr oy 2. | 4- ) SUSAIORL FroRErsoA-UarbereplbbiophansFrahs? -

et hyl ] am no] benzene papsyiethyij-aminojethyl - B-hydrokypshenylméthahésuifiodamide:

) o Ty o o o o

2t hyl ] ami no] - N, N- di 32 ehydehxyphenyl]methanesulfonamide;
2- hyd 2-[4-h d
Gt hyl] i no] N et thbéﬁi“‘ g‘ﬁ*e“pﬁwﬁ'@w&? P12 LRREEY -pyridingi)2-
e L [ |2] hydr oi<y324[al o '?;’ mmwﬂﬁmmbmlh@qmﬁmyﬁgnmde
e am no i met ho i
N[ 2- hydroxy-5-[ (R - L.h ﬁo“{ Ngr{q%ﬁmkﬁﬁﬁ %‘m d.?ﬁz’%"imym
et hyl Jam nolethyl ] p ypheny anesulfonamide;

[err]-[[(R)-2-hydr oxy 2 [(RMS)@IN@(X;B-&niz(amaxma-gmd{:[ayﬂmm}whydmxy-}
phenyl T et hyl J am nol {(adiyRANRARARASEAEHABITfarmk s Bhnetioxy-o-
methylbenzeneacetamide: '
(R),(R),(R)-N-[5-[2-{[1-(1,3-benzodioxol-5-yl)-2-
Pheﬂylﬂhyllamino]-l-hydmxypropyl]-2-hydmxyphcnyl]mcmanc-
suifonamide;
(R),(S).(R)-N-{5-[2-{{1-(1,3-benzodioxel-5-yl)-2-phenylethyl]-
amino]- 1'hydl‘oxypropylloz-hydroxyphcnyl]mcthancsulfonanudc -
(R), (S)-N-(Mhlomphenyl)-a-[[2-hydroxy-2-[4-hydroxy-3—
[(methylsuifonyl)-amino]phenyi]ethyllamino}-a-methyl-4-
methoxybenzeneacetamide ; or
a pharmaceutically acceptable salt thereof.

e - 8. A pharmaceutical composition comprising _a' compound of
any one of Claims 1 to 7 and a pharmaceutically
acceptable carrier.

9. Use of a compound as defined in any one of Claims 1
to 7 for the prepai:at:ion of a pharmaceutical composition
for treating diabetes.

) O O



KMB6a - 224 - a-[[(R)-2-hydroxy-2-[4-hydroxy-3-[ (et hylsulfonyl)am no] -
" phenyl ] et hyl ] anmi no] - 4- net hoxybenzeneacet am de,. i sonerThis Sheet Has Been.Replaced

(R -[err]-[[2-hydroxy-2-[4-hydroxy-3-[(nmethyl sul fonyl)a , '
phenyl ] et hyl ] am no] -[err] - (4-met hoxyphenyl) - 4- net hoxybe%m ;

4-[[[5-[2-[[2- (3, 4-di met hoxyphenyl ) et hyl ] am no] - 1- hydr ox
- 2- hydr oxyphenyl ] am no] sul fonyl ] benzoi c aci%9 net hyl ester;
N-[5-[2-[[2-(3, 4-di met hoxyphenyl ) et hyl ] am no] - 1- hydr oxyet hyl ] -

- 2- hydroxyphenyl ] benzenenet hanesul f onani de; . - s :
N-[5-[2-T[2-( 3,1‘11- Feretth x §OTRAMPA) 1 %E‘T‘éﬁ‘h i |any ORg R KA L) 80 7 for the

2- hydr oxyphenypiepsrapidmy b e PEATTATRREAARY ermposition for treating obesity.

N[ 5-[2-[[ bi s(4- et hoxymnet hyl phenyl ) met hyl ] am no] - 1- hydroxy-

eth

, 3

1-

yl]-2-hydroxyphenyl ] met hanesul fonam de; (R), (R -N[5-[2-[[1-(1
- benzodi oxol 5 5- -2 ph Y] ' - . e ad
hydr oxyet hyl f‘?wﬁ%d%o%yéﬁ“&?gﬁ%% %agﬁ% {Onam 8_%? of c1a‘1.ms 1 t-o,-lt'fo:thi
(R), (S)- N[ 5- [ 2E9eFapir®3 Sfef; GPUEP ) ComeRLFIATREARY | FERRTABY - ncestina
1- hydr oxyet hyl| hyeemptildeyphenyl | net hanesul f onani de; o
N-[5-[2-[[ bi s(4-net hoxyphenyl ) net hyl ] am no] - 1-hydroxyethyl] - 2-
fl uor ophenyl ] met hanesul f onam de;
N-[ 2- hydroxy-5:1 (R) -1- hydroxy- 2- - |- 1-(3:thie yLE-
am no] et hyl ] phé‘l'r'ly_l Ré??éﬁé%u%lﬁaénégrh'%&g?@% corr 3ibd £ WbdiloldY bt any °“ek°f
(R), (R - N[ 5- [ BE3¥d? Q) 7217 [oPmPiRatieR JiFB fpkf1 2 Retaz adrenergic blocker
f 1 uor ophenyl ) eeh\dtimalany] and\d phrmapeukicrily hensptiahde varxzdes £ onani de;
(R, (S)-N-[5-[1-(hydroxy-2-[[ 1-(4-net hoxyphenyl)-2-(4-
fl uor ophenyl ) et hyl ] am no] et hyl ] - 2- (hydr oxy) phenyl ] net hanesul f onam de;
(R, (R-NT[5-[15¢( drg y-2-[[1-(4-hydro enyl )-2- 4'ofc . 1 to 7 in
HEREHE by pedat gl b =iap ki
the preparation of a pharmaceutical composition for treating
diabetes.

14. Use of a compound as defined in any one of Claims 1 to 7 in
combination with a beta; or beta, adremergic blocker or stimulant for
the preparation of a pharmaceutical composition for treating obesity.

15. Use of a compound as defined in any ome of Claims 1 to 7 in
combination with a beta; or beta, adrenergic blocker or stimulant for
the preparation of a pharmaceutical composition for treating
gastrointestinal diseases.

16. A compound of the formula
m
Pro-0 R®

© - (] 1

CH-CH—-L
R?

NHSO,R!

‘ere R1 is lower alkyl, aryl or arylalkyk; R? is hydrogen, halogen, cyano, -
;R7,, CONHz, CH20Pro', OR7 or O-Pro’, where Pro' is a suitable
Wecting group such as benzyl or r-butyldimethylsilyl; RS is hydrogen or

o x € L M8 *




(R) (S)-N-[5-TI-(hydroxy-2-[[1 - (4 hydr oxyphenyl ) - 2- ( 4-
f | uor ophenyl ) ®hispheet Mas Beat. Ia]ceQ (hydr-oxy) phenyl ] met hanesul fonam de;
(R, (S)-N-[5-]1- m;‘m ul - (4- phenyl met hoxyphenyl ) - 2- (4- KM36a
fl uorophenyl ) et h ] 2- (hydr oxy) phesyl | net hanesul f onam de;
(R, (R-N[5-[1-(hy roxy- - 4rrethoxypheny|)-2-(3--
trifluoronethyl phenyl) et hyI ] am noj et hyl ] - (hydroxy) phenyl ] -
met hanesul f onam de; KM36a - 225 -
(R, (S)-N-[5-[1-(hydr deweralkyl] Prods asuitableproteating gﬂnﬁ Such as triethylsilyl and L is
trifluoromet hyl phenyl)gelithd grohip Slehddibdiad oifixdoP¥rohRAENY! 1 -
met hanesul f onam de;
(R., (R -N[5-[1-(hydroxy-2-[[1-(4- dlfluoronethoxyphenyl) 2- (4-
f1 uor ophenyl) et hyl | am 170] & tétipdund-of eFostitiaphenyl | net hane- sul f onami de;
(R, (S)-N[5-]1- (hydrc%%] 2-[[1- (4-difluoronmet hoxyphenyl)-2-(4-
fl uorophenyl )et hyl ] am et hyl ] - 2- (hydr oxy) p ﬁyl ] met hanesul f onam de;
(R, (R -N[5-[1-(hydroxy-2-[[1 -(4-difluoro
(phenyl) et hyl ] am no] et hyl ] - 2- (hydr oxy) phenyl ]
(R, (S)-N[5-[1-(hydroxy-2-[[1-(4-difluo
(phenyl ) et hyl ] am no] et hyl ] - 2- (hydr oxy)
(R -N-[5-[2-[[bis-(4-difluoronethoxy nyl
-hydroxyet hyl | - 2- hydr oxyphenyl ] met hanesul f
, 3- benzodi oxol - 5-yl) - 2-phenyl et hyl ] am no]

1- hyd t hyl ] phenyl
§|R)y<rR§) ;Kf[le»:[]sz [e?;/<]zt ?32@%%5?#%&’1 @égﬂm < o) god R hotroe. oo,
-f1 uor ophenyl ) - et hyl ] areyang,-COR/d CONB2, L OR7mriOrBrad swhere Reoti
(R, (8) - N-[3-[2- T 1- (uthtib pRiCHRE BOO5RIEN Benzyl ot r-butyldimethylsityl.

oxyphenyl ) - 2-

taﬁngﬁpl f onam-de;
oxypﬁenyl) 2-
] met hanesul f onam de, ;
hé{]am noj - 1-

. (R, (R-N-[3-[2-[[1-(1

18. A compound of the formula
XXXV .

OH

CH-CHR® -OH

R?
NHSO,R! .

where R! is lower alkyl, aryl or arylalkyl, R2 is hydrogen, halogen, cyano,
CO2R7 , CONH>, CH20Pro', OR7 or O-Pro', where Pro' is a suitable
protecting group such as benzyl or t-butyldxmethylsxlyl and Réis hydrogen-
or lower alkyl.

19. A compound of the formula
Ia

* C L M H *



] am no] - 1- hydr oxyet hyl | phenyl ] net hanesul f onam de;

fl uor ophenyl ) - et hyl

(R,(R-N[5-[2-[[1-(4-difluoronethoxyphenyl)-2-(4-fl uoro-

phenyl ) - et hyl ] am no] - 1- hydr oxyet hyl ] - 2-f | uor ophenyl ] met hane- sgujgpan1de
(R, (S)-N-[5-[2-[[1- (4-difl uoronet hoxyphenyl }232¢4-f 1| uoro-
‘phenyl ) et hyl | am no] - 1- hydroxyethyl] 2-f 1 uor ophenyl ] met hane- sul f onam de;
N-[5-[2-[[1, 2-di phenyl - -(trifluoronethyl)ethyl]amno]- 1-

hydr oxy-et hyl]-2- hydroxyphenyl]nethanesulfonan1de

[err]-[[[(R)-2- hydroxw&:&kﬂwﬂwmﬁ%mhyhﬂw 1L/R8YY4 Hyiitdgea) halogen, c

phenyl ] et hyl ] am no] metqyid7 Sodng,

di ast ereoner A;

cyane:

neacet a
mywhere%rg‘?s a suitable

[err]-[[[(R) -2-hydroxproteftinggraumsuchas bémayl oryi-butyldimethylsilylaal RS is hydrogen

phenyl ] et hyl ] am no] metgdaydw er%gﬂ,-ldl net hoxy- NN- di net hyl - benzeneacet ani

di ast ereoner B; KM3ba - 22 N-[5-[2-[[(R 1-(3,
4- di met hoxyphenyl ) - 2- phenyl et hyl ] am no] - 1-
* hydroxyet hyl ] - 2- f | uor @@heXybhpRindaf éfefofaalam de;
N[5-[2-[[(R 1-(21-(1, 3- benzodi oxol - 5-yl ) - 2-phenyl et hyl ] am no] 1-
hydr oxyet hyl ] - 2- chl or ophenyl ] met hanesul f onani de;
N-[5-[2-[[(R)1-(1-(1, 3- benzodi oxol - 5- yl),li pﬂqenyl etH}ﬁ]am’ noj - 1-
hydr oxyet hyl ] - 2- met hoxyphenyl ] met hangsulCH*THE4eNH=-C-=—A 5
(R, (R-N[5-[2-[[1-(1-(1, 3- benzodi -5-yl)-2-phe J"etz@_!f
am no] - 1- hydr oxyet hyl ] - 2-f| uor ophg@yNf et hanesul f on de; R3
(R,(R-N[5-[2-[[2-(1 - (34d| senyl ) - 2- phenyl et hyl ] -
am no] - 1- hydr oxyet hyl ] - 2- f | uor ophenyl et hanesul f onam de; _
(R -N[5-[2-[[bis-(4-difluoronethoxyphenyl)nethyl]am no]- 1-

~ or pharmaceutically acceptabie salts thereof wherein:

e,

"A is a bond, -(CH2)p- or -CH(B)- where n is an mneger of 1

* to 3 and B is -CN, -CON(RS)RS' or -CO;R7:
~ Rlis lower alkyl, aryl or arylalkyl;
R? is hydrogen, hydroxy, alkoxy or halogen;

R3 is hydrogen, substituted alkyl, heterocycle or
R4 is hydrogen, alkyl or B;

RS, RS, R8 and R8' are independently hydrogen, alkoxy,
lower alkyl, halogen, -OH, -CN, -(CH2)yNRSCOR7?, -CON(RS)RS', _

- -CO2R7,-SR7, -SOR?, -SO2R7, -N(R6)SOzR!, -N(R6)RS, -NR6C0R7

-OCH2CONRORS or -OCH2CO2R7; or RJ and RS’ or R8 and R8' may

together form a heterocycle;

RS and RY' are independently hydrogen or lower alkyl; and
R7 is lower alkyl; with the proviso that when A is a bond or

-(CH2)n and R3 is hydrogen, then R4 is other than hydrogen or
unsubstituted alkyl.

21. A éompound of the formula
I

DR O )R



hydr oxyet hyl ] - 2-f | uor ophenyl | net hanesul f onam de;

Jerr]-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(nethyl sul fonyl)am nol -
phenyl ] et hyl ] am no] net hyl ] - 3, 4- di net hoxy- N- (phenyl ) benzeneac &KM3b64dle;
[err]-[[[(R)-2-hydroxy-2-[4- hydr oxy- 3-[ (et keB3ul f onyl ) am no] -
phenyl ] et hyl ] am no] net hyl | - 3, 4- di met hoxy- N- (phenyl net hyl ) -

benzeneacet am de;

[err]-[[[(R)-2-hydroxy-2-[4-hydroxy- 3- [(rrethylsulfonyl)am noj -
phenyl ] et hyl ] am no] net hyl | - 3, 4- di netpygxp NR52- phenyl et hyl ) -
benzeneacetam de; (R),(R-N-[5-[1 - (hyd Jéil_i@l[l (3, 4-di net hyl phenyl ) - 2-
phenyl et hyl ] - am no] et hyl ] - 2- (hydro eny anesul f onam de;
(R -N-[5-[1-(hydroxy-2-[[1 - ;@Ehenyl) 2-(2-thienyl)ethyl]-

-am no] et hyl ] - 2- (hydr oxy) phenyl ] hahesul f onam de;
(R -N[5-[2-[[bis[4-(2- rrethoxy20x pheny].rrethyl]-

am noJ - 1- hydr oxyet hyl ] - 2- hydroxyphenyl ] rret hanesul f onam de; (R),
R-N[5-[2-[[1-(21- - th 1]1- - '
i 0] - 3 hoa oyt hyi Yhers Sk asyen ol e on arvBlerlf BE i ydrogen. furine or O-
(R, (R-4-[1-[[2- hydrm&cm&&%vﬂra&uﬁaﬂeb{omhhggmupfsnaywlwmylcdrt-

T 12 ok S ol 014 i

am no] phen t hyl ] anprotscting grospsheh mﬂbs}sm anddcis@ leawing group suchras

1-[1
yl]e
(R, (R)-4-[1-[[ 2- hydr pe2eiffied orctirgpitie3- [ (TEL hyl sul f onyl ) ani no] -
phenyl ] et hyl ] ani no] = 2- phenyl et hyl | benzoi ¢ aci d; KMB6a - 227 -
(R, (S)-4-[1-[[ 2- hydroxy- 2-[ 4- hydr oxy- 3- [(rrethylsulfonyl)-
am no] phenyl ] et hyl ] an2210A-conpoad ofthé fdriudanzoi ¢ aci d;
(R, (R-4[1-[[ 2- hydr OX¥P- [ 4- hydr oxy- 3-[ (et hyl sul fonyl ) -
: OH
!
CH-CH;-Br
2'
R NHSO;R!

‘where R! is lower alkyl, aryl or arylalkyl and R2 is hydrogen, fluorine or
O-Pro', where Pro' is a suitable protecting group such as benzyl or ¢-
butyldimethylsilyl.

T his Sheet'Has Been Replaced

* < L M S *



| ] am no] - 2- phenyl et hyl ] - N- net hyl benzam de;

am no] phenyl ] et-hy

(R, (R -N[5-[1-(hydroxy-2-[[ 1-(2-napht hal enyl) - 2-( phenyl )ethyl]
am no] et hyl ] - 2- (hydr oxy) phenyl ] net hanesul f onam de;
(R, (S)-N-[5-[1-(hydroxy-2-[[1-(2-naphthal enyl) - 2- (phenyl)ethyl]
ani no] et hyl ] - 2- (hydr oxy) phenyl ] met hanesul f onam de;
(R, (S)=4-[1-[[2- hydroxy-2-[ 4- "hydr oxy- 3- [Abskrant sulfonyl)am no]
phenyl ] et hyl ] ami no] - 2- phenyl et hyl ] benzeneacet ic acid, net hyI ester,
(.R),(R)"-._-4[1-[[2 hydr oxy ‘ : .
phenyl ] et hyl ] am no] - 2- phenyl et y
(R, (R -4-[1-[[2-hydroxy-2-[4-hydroxy-3-[(nethylsul fonyl)-
am nol phenyl ] et hyl-] am no] - 2- phenyl et hyl ] benzeneaceti ¢ aci d;
(R, (9-4-[1-]

2- hydr oxy- 2d4 ﬂﬂi&' t hyl sul fonyl) -
am no] phenyl ] et hyl ] amigno] - 2- pfte y?pﬁy? enzeneacet ic acid; (R

R) - 4-[1-[[2- hydroxy- 2-[ 4- hydr oxy- 3- [ (et _lglfonyl am noj -

phenyl ] et hyl ] am no] - 2- phenyl et hyl ] - N- ph t hyl beryzami de, ; (R

R) - N- (2-hydroxyet hyl )-4-[1-[2-hydro -CFH—WH-IC——A

[ (et hyl sul fonyl ) am no] - phenyl } et hy noj - 2- phenyl'eAt hyl nE‘am de;

(R, (R-N[3-[2-[[1-(1, 3- benzodlﬁx -yl )-2-(4- flucﬁophenyl 'R

et hyl ] am no] - 1- hydr oxyet hyl ] - 2- hydr o 3 ] met hanisEl Lonam ge
R,(S)-N(1, 1-di nethyl e -[err [ 2- r ox yroxy -

E(rret hyl sul f onyl ) ani n8F h@%ﬁ ‘&l‘: }f‘%ﬁl"ﬂb% &“-sn% yherginene- acet ani de;

(R),(S)-[err]-[[2-hydroxy- &kéﬁvndm@bizﬁrbfrmml S#Hef@msla)rﬁmegeﬂofltw

h | ] et hyl 4- t am de;
' FR)enz/S% e[ e?lr} a[n[ SO]hydr ox;ﬁ/{‘g- : @ﬁ@?ﬁ e‘?@% yl sul fonyl ) am noj -
phenyl ] et hyl ] ani no] - 4- net hddyis lomtaﬂsyl alvlpheryyalbﬁnzeneacet ami de;

R S)-N-(1,3-b di oxol 0
( %(Ere% nyl gul fonyl ) ani 88]{9{‘%1 ILJII U"ﬁe%dé ‘%’Xﬂé’eﬁé R i de:

ole, -C NHz or halogen,

s \@—Rs
| | | | .

R3 is hydrogen, alkyl, heterocycleor R ;
R4 is hydrogen, alkyl or B;

RS, RS, R8, R8 or R8" are independently hydrogen, alkoxy, lower "

alkyl, halogen, -OH, -CN, -(CH2)nNROCOR7, -CON(R6)RS',
-CON(RS)ORS', -CO9RS, -SR7, -SOR7?, -SO2R7, -N(&G)SOzRI,
-NRORS, -NR6COR?, -OCH2CON(RORS , -OCH2CO2R7 or aryl; or
RS and RS or R8 and R8' may together with the carbon atoms to which
they are attached form an aryl or heterocycle;

RS and RY are independently hydrogen or lower alkyl; and

R7 is lower alkyi;

R? is hydrogen, lower alkyl, alkyl, cycloalkyl, arylalkyl, aryl,
heteroaryl; or R9 and RY' may together with the nitrogen atom to which
they are attached form a hetocycle; with the proviso that when A is a bond
or -(CH2)n and R3 is hydrogen or unsubstituted alkyl, then R4 is B or

/
14 .

e

substituted alkyl. These compounds are béta3 adrenergic receptor agonisis’ '

and are useful, therefore for example, in the treatment of diabetes, obcsxty
and gastrointestinal diseases.



23254 e
KMB6az- 228- (R) (S)-N-(4-chl orophenyl) a-[[2- hydr oxy- 2-[ 4- hydroxg 3-
[ (et hyl sul f onyl ) am no] phenyl ] et hyl ] am no] - 4- net hoxy‘b—‘—‘—_enzene- acet am de;
(R, (S)-[err]-[[2-hydroxy-2-[4-hydroxy-3-[ (et hyl sul fhsheetHa Relp|aced

phenyl ] et hyl ] anj Tis- 8HEmt Hggy}amrmt hyI N- phen I benzene:
(R,(R-[err]-[1 2 hyﬁj@xgiﬁﬁ)w ydroxy-3-[( %yl sul foqmﬂm"ﬂﬁﬂlll |

phenyl ] et hyl | am- ~N-ghenyl benzeneacet am de;
(R,(S)-[err]- [[2—hydroxy 2- [4 hydr oxy- 3- [(rrethyl sul f onyl ) am no] -
henyl ] et hyl ] am no] - N- phe
TR TS Terr]- L1 2 hydr oxy CEHSIRAT GG GonC Akl rrsgiehelegy) atsylethytl
phenyl ] et hyl ] am no] - 4mimi}ethyl]-2\ky¥driveyphlengirhethjresuifomamideet ami de;
R, (S)-N | oh I = 2c
Sul t ol ) ai o] phenyl i‘ei ik %S%ﬁﬁi r%*ﬂ@bﬁg Chreis 1R -2
R) - N hydr oxy- 4- [ 1- [[Q thi _agnlx ey xyp henyljmethanesulfonamide;
[ (et hyl sul f onyl ) ami no] - prqp.ms)}m[m(H(ﬂy"drsfa}-i«'{np@emdheimLdalpﬂmmnyua

R, (S 2-h d t

E)h)em(/l %e% ﬁ;” a£n[ noj y? F@%‘ b%’%ﬂ%@*%@g’ﬁe t?%‘b'gu Oné °"amIJ°
(R, (R -[err]-[[2- hydroxymﬁmyﬂﬂml(lﬂrﬁwvbﬁﬂ“\i@h?hw-ﬂﬂ]
phenyl ] et hyl ] am no] - H; -aNixH EM] Hw ﬁﬁéﬂa&'ﬁesulfonanude :

(R (9]-NT5- [ 1-hyafory > (1 b r@x@%%ﬁ& T PBHRE;

pi peri di nyl)ethyl]am no] et

( Ezan( ﬁ efh[ |1] ([AEHZng]ydZ@E%Y;&hﬁﬂmﬂmﬂlﬂ-@ﬂmtbﬂ@uhfm&mw& w

Fl [%/2 hyd?/oxy 2-[4-h Srogkl)‘gﬁﬁdﬁig y ngﬁigh f’feﬂ{gxgrej Pmnﬁ&

phenyl ] et hyl ] ani no] - z:{-p yHaminolethylis2chydraxyp WHZ@ME&W (R, (R) - 4-

[1-[[2- hydroxy-2-[4- hydrom%si— m;(h?ahipa;{tx)-(z 4-d1methoxy-3-pyndmyl)—2-

am no] phenyl ] et hyl ] am nollil% ﬁ g nzen g}}?y n

(R,(R - 4[1[[2 hy d R Fiulfn

: (R (S oxol—S-yl)-a-[[Z-hydroxy-Z-[ ydroxy-3—
[(mthylsulfonyl)anuno]phenyl]ethyl]annno]-4-methoxy-a—
methylbenzeneacetamide;

(R),(R),(R)-N-{5-[2-{{1-(1,3-benzodioxol-5-yi)-2-
phenylethyljamino]-1 -hydroxypropyl]-Z-hydroxyphcnyl]methane-
sulfonamide;

(R).(S),(R)-N-[S-[Z-[[1-(1,3-benzodioxol—5—yl)-2-phenylethyl]-
amino]-1-hydroxypropyl]-2-hydroxyphenyljmethanesulfonamide;

(R). (S)-N-(4-chlorophenyl)-a-{[2-hydroxy-2-[4-hydroxy-3-
[(methylsulfonyl)-anuno]phenyl]ethyl]anuno]-a-meﬂxyl-&
methoxybenzencacetamide ; or

a pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition comprising a compound of Claim ! and
_ a pharmaceutically acceptable carrier.

9. An anti-diabetic agent comprising as active
ingredient a compound according to any one of claims 1

to 7, or a composition according to any one of 8 or 12.
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phenyl ] et am noj - 2- phenyl et hyl] benzam de;

(R, (R -4+ '[his$l{e2t - hydr oxy- 3- [ (Feth '
phenyl ] et hyI I ethyl ]-N, N di|nBtiy8ibizHAS BEEN
(R, (R - N—[5 [1(1 naphthalenyl)-ﬁzlpg,l{@wlethl]-
am nol et hyl ] - - y roxy) phenyl ] met hanggul f
(R,(S)-N[5-[1 -(hydroxy-2-[[1-(1- naphthal enyl ) - 2 phenyl ethyl]
- am no] et hyl ] : hyé 9@@@%%0%%&?&&& N &6y o) oERr1akhd J[ 1
- (hydr oxy- 2- 4 met hoxy- - napht hal enyl ) - 2-
. phenyl et hyl Ltan?noc}:etamoppesﬁymrbwﬁéﬁwqn‘iét [FYeSBef Bhafl RF 12

R) . (S)-N[5; a erdc
éh)engll )et hyl[] gl%?hO{1 tﬂél?- &hl{/t%r (J)oxfglf)éheny m?ﬁinggﬁrgﬁﬁaﬁeggaN—[S [ (R) -
1- (hydr oxy- ZoE[dﬂak(émszd\txbymrmpﬂeanSsgé%@
phenyl ehyl ] - am no] et hyl ] - 2- hydr oxyphenyl ] met hanesul f onm d
(R, (R - N[ 5-4- ( Rr oXYE-qbepity- maggBky - SPPFHEINTI ) 25- “active
phenyl et hyl ] agy gy;hgaﬂyl 3-8 mmmﬁ@eﬁ&ww@wmwg 1
(R, (R -N[5-[I- (hydroxy-2-[]1- (2, 4-di methoxy-3-pyridiny 2-
phenyl et hyl | d@ nd] ephya ] compReirtaopp REFPFR iR hgﬂeéﬁYfeﬂ%nPﬁe or 12.
(R, (S)-N[5-{1- hydroxy-2 -[[1 -(2, 4-dinmethoxy-3-pyridinyl)-2 -
phenyl et hyl ] am no} et hyl ] - 2- hydr oxyphenyl ] met hanesul f onani de;
(R, (9) - N (1, 32haphasinaseaticdl cpmpotiton l'orﬁ prisinpy/slcomtpyound|of Chaidy Diny - 3-

Eré{“ﬁtyP%Lﬁ?éLSEﬁ@%@%ﬁfM%ﬁH@?&% %ﬁﬁ‘?@f‘%aﬂ%xm .

phenyl et hyl aniphasmaceutically, a5qsptabld qartierhy dr oxyphenyl ] met hane- sul f onam de;

R, (S), (R -N[5-[2-[[1-(1, 3- benzodi oxol henvl et h c
Ehi/dﬁoiy}(:)répylig 2[W@égm;pﬁeﬁpg;éét%ggmgﬁrﬁrappggyog byl dss @m noj -

to 7, or a composition according to any one of g8 or 12

for the manufacture of a medicament for the treatment

of ob351ty in a mammallan speC1es

14. An agent for treating lntestlnal hypermotility
comprising as active ingredient a compound according to
any one of .claims 1 to 7, or a composition according to
.claim 8.

15. " Use of a compound according to any one of claims 1
to 7, or a composition according to claim 8 for the
manufacture of a medicament for the treatment of

intestinal hypermotility in a mammalian species.

16. A compound of the formula
I .
Pm-O R

CH- CH-L

2.
R NHSO,R!

where R! is lower alkyl, aryl o arylalkyl: R? is hydrogen, halogen, cyano,
CO,R7 , CONHy, CH20Pro', OR or O-Pro’, where Pro’ is a suitable
protecting group such as benzy! or r-butyldimethylsilyl; RS is hydrogen or

- ———

|
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(R}, (,S)-N-(4-chlorophenyl)-[err]-[[2-hydroxy-2-[4-hydroxy-3-
[ (met hyl'sul fonyl ) - am no] phenyl Jethyl Jafi no]-[err]-nethyl -4
met hoxybenzeneadbis Sheetétas 8eeraR sdaceutically acceptable salt thereof. 8.

A pharmaceutical . c rising a cqqpoung-of _Cdaimil and a
pharmaceutical ly - ier. 9. ¥ - antTHiglisapet | Y 1t
conpri si ng as active 1ngredient a conmpound acgor di nﬁtﬁ@ s@y ‘one} of
clains 1 to 7, or a conposition according to any ome—et=tl f 8 orf 12.

-230 - 10. Use of a compound according to gny one of clains 1 to 7, or a

‘conposition according to any one of ¥®r v8 or 12 for the manufacture.of a
medi cament for the treatnment of di t €H+4 @Ha-bammual i an species. 11. An
anti-obesity agent conprising a active ingredient a conmpound
according to any one of clainms yA0Y7, or a conposition according to any
one of clains 8 or 12. 12. A pharma 3.l conposition conprising a

conpound of Claim1l in conbination wth beta[err] or beta[err] adrenergic
bl ocker or stinmulant and a pharnaceutically acceptable carrier. 13. Use of

a conpound accor di ngwhers®b/is W6\eeraiikyl) @16t aylilRyif R20%s hydfopeR Thidrine dr O-
according to any one?‘%t | ai g8 ,8 or. for the manuf aﬁtu[)ee o[ a_ medi canent
for the treatnent o dB‘é@ﬁgP‘ﬂ I &s FQUeRRng SEYRCh 5 dengyl absnt f or
treating intestinal butpldimethylsilyly RSis hydrogen or lower alkyl; Pro is a suitable

protecting group such as triethylsilyl and L is a leaving group such as

iodide, triflate or bromide. '

22. A compound of the formula

XX1I
OH

Y
CH-CH;-Br
R? |

NHSO,R!

where R! is lower aikyl, aryl or arylaikyl and R?' is hydrogen, fluorine or
O-Pro’, where Pro’ is a suitable protecting group such as benzyl or ¢-
butyldimethylsilyl.

23. 2An agent for treating gastrointestinal diseases
comprising as active ingredient a composition according

to claim 12.
24. Use of a composition according to claim 12 for the

manufacture of a mwmedicament for the treatment of

gastrointestinal deseases in a mammalian species.
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conprising as active ingredient a conpound according to any one of clains 1
td 7,™or a conposition according to claim8. 15. Use of a conpound
according to any one of clainms 1 to. 7, or a conposition according to clal m
8 for the manufacture of a nedicanment for the treatnment of
intestinal hypernotility in a mammal i 219 species. 16. A conmpound of the
formul a [err] where Rl err] is lower alkyl, aryl or arylalkyl:
Rl err] is hydrogen, hal ogen, cyano, CJerr]Rerr], CONHerr], CHerr]OPro'.
OR[err] or OPro. where Pro' is a suit e protecting group such as benzyl
or t-butyldimethylsilyl; Rerr] isq'k"tﬁg%en or . -231 - lower alkyl; Pro
is a suitable protectlng group such as triethylsilyl and L is a |eaving
group selected fromiodide, triflate or brom de and/or any group that is
reactive vvithlammmngm@dp'fmmm conpound of the formula XXII [err] where
Rlerr] is lowgr alkyl, aryl or arylalkyl and R err] is hydrogen, hal ogen,
cyano, CJerr]Rerr], CONHerr], %gH[gr]CPr 3 ORlerr] or OPro', where

u

Pro' is a suitable protecting gr ch as enzyl r t-butyldinethylsilyl.

18. ‘A conpound of the for rruI 1-IG fepd - d5is lower alkyl,
aryl or arylalkyl, Rerr] i drogen, hal oggn, qurr]R[err]
CONH err], CH err] OPro' r] or OGPro', ere ProR|s a suitable
protecting group such astenmsgr,Rt-butyl dimethylsilyl and Rlerr] is

hydrogen aor |ower al kyl.

or pharmaceutically acceptable salts thereof wherein:
~ Aisabond. -(CH)q- or -CH(B)-, where n is an integerof 1 to 3
and B is -CN, -CONRNHR?Y or -CO2R™:
R1is lower aikyl, aryi or arylalkyl:
R2 is hydrogen, hydroxy, alkoxy, -CH20H, cyano. -C(O)OR7
-CO,H, -CONH3, terazole, -CH;NH; or halogen:

R3 is hydrogen, alkyi, heterocycie or ;
R4 is hydrogen, alkyi or B; '
RS, RS, R8, RY or R8" are independentdy hydrogcn. alkoxy, lower
alkyl, halogen, -OH, -CN. -(CH2)nNRSCOR?7, -CON(RS)RS,
-CON(RS)ORS', -CO2RS, -SR7, -SOR7, -SOsR7. -N(RS)SO2R!,
-NRSRS', -NRSCOR7?, -OCH;CONRSRS' , -OCH7COR7 oraryl; or
RS and RS’ or R8 and R8’ may together with the carbon atoms to which-
they are attached form an aryl or heterocycle; o
RS and RS are.independeady hydrogen or lower a.lkvl and
R7 is lower alkyl:
R® and RY are independently hydrogen,.lower alkyl, alkyl,
cycloalkyl, arylalkyl, aryl, heteroé.ryl ; or R’ and R* may
together with the nitrogen atom to which they are attached

form a heterocycle; with the proviso that when A is a bond or

-(CH)n and R’ is hydrogen or unsubstituted alkyl, then R' is B

or substituted alkyl. REPLACEMENT SHEETS  SG
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19. Acorrpound of the formula IIIa [err]  KMB6a -232- where Rlerr] i's

| ower=al kyl , aryl or arylal kyl, R[err] i s hydrogen, hal ogen, cyano,
qurr]R[err], CONH err], CH[err]CPro, OR[err] or OPro', where Pro' is a
suitabl e protecting group such as benzyl or t-butyldinmethylsilyl and R6 is
hydrogen or |ower al kyl. 20. A conpowwhgaf the formula I [err] or

phar maceutically acceptable salts thereof wherein: Ais a bond,
-(CHerr])[.err]- or -CH(B)- vvhere'n is an integer of 1 to 3 and Bis -CN,
-CON(Rerr])Rerr] or -CQerr Rlerr]; RerrT is lower alkyl, aryl or
arylal kyl ;" Rlerr] lél)k()sdﬂ‘bﬁbhl (wa&{[ldlmemyhdcnﬂhﬂmnyhﬁyﬁrr] i s

hydr ogen, subs 1 k,z}} he :W&ﬁﬁﬂ I s hydrogen, alkyl or B;
Rerr], R[err]&h ?‘l’ )teﬁ' ejr&néeprgnderﬂ g/droge??' al koxy, | ower

al kyl, hal ogen, - @QI'\‘-[ ‘fdl“f’))[ #ilt ]'QQR[‘%‘P?’}WE cayl
-CON(R[err]) Rl 9h¢riy1e:hﬂphﬁrﬂdlah§nn}nvd:&aﬁ:eexr\dumcdaaa{s\afcm]mdcsq err]Rerr ]

-N(Rlerr])STerr] R Lr) %f{ GL? il %
e e A e,

i ndependent | y hydrog,efs mg)llo@@a;ﬁly@ [1-(8do @1{ ]-‘e,r,.s )llpmer al kyl; with the
provi so that wh

err S hydrogen
then Rlerr] isP ?’Wé?“l’Yﬂ %%gm ° %% 'T‘T ’E’au o
(R), (R)'L -(5-{1-(hydroxy-2- [[1_—(4-mcthoxy 3—pyndmyl) -2-

phenylethyl]amino]ethyl]-2-hydroxyphenyl]methanesulfonamide;
(R).(R)-N-{5-{1 -(hydroxy-?.-[_[l -(2. 4-dimethoxy-3-pyridinyl)-2-
phenylethyijaminojethyl]-2-hydroxyphenyljmethanesulfonamide:; -
- (R)(8)-N-{5-[1-(hydroxy-2-{[ }-(2, 4-dimethoxy-3-pyridinyi)-2-
phenylethyi]amino]ethyl]-2-hydroxyphenyl]methanesulfonamide;
(R),(S)-N-(1,3-benzodioxol-5-yl)-a-{[2-hydroxy-2-{4-hydroxy-3-
[(methylisulfonyl)aminc]phenyl]ethyl]amino]-4-methoxy-a-
methylbenzeneacetamnide;
R).(R)(R)-N-{5-{2-[{1-(1,3-benzodioxol-5-yl)-2-
phcnylethyl]anuno]~ -hydroxypropyl]-2- hydmxyphcnyl]methane-
sulfonamide; .
(R),(S).R)-N-{3- [" {[1-(1.3-bcnzod10xol—3-yl)-"-phcnylethyl]-
* amino]-1-hydroxypropyl]-2-hydroxyphenyijmethanesulfonamide:
(R). (S8)-N-(4-chlorophenyl)-a-([2-hydroxy-2-{4-hydroxy-3-
{(methylsuifonyl)-amino]pheayllethyl]lamino]-a-methyl-4-
methoxybenzenecacetamide ; or '
a pharmaceutcally acceprable salt t_h_;_rcof.

£

8. A pharmacsudcal compositon comprising a compound of Claim 1 and
~ a pharmaceudcally acceptable carrier.

9. An anti-diabetic agent comprising as active
ingredient a compound according to any one of claims. 1.

to 7, or a composition according to any one of claims 8
or 12.
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21. A conpound of the fornula |11 - 233 - [err] wiere Rlerr] is |ower
~al*kyl ,*aaryt or arylalkyl; R err] Lszgdgydrogen, fluorine or O Pro', where
Pro' is a suitable protecting group such as benzyl or t-

butyl di methylsilyl; Rerr] is hydrogen or lower alkyl; Prois a sui tabl e

prot ect i Ng 1@/ 0URIsRUIBH aScérﬁpdi&mlaabbyh@% knj Sorfe 'oefa\e'laﬁmsrﬁup sel ect ed
fromiodide, triflate or brom de and/or any group that is reactive with an

am no groufF®d: ATCBNFVRREISLORNACERNIANG CRXARY [ente [0SV RENR 81 r] i s | ower
al kyl, arylﬁzor 137 2! kifle aREdnERad Jydé geégyr'né&fﬁweﬂgut yﬁrO BhQ . ~where Pro

s a SUItab protecting group suc dlnethyI5|IyI 23.
An agent f direatment mf ghebebeatbata mhmalsmss@sceesrprl sing as active

i ngredi ent a conposition according to claim12. 24. Use of a conposition
according to claim12 for the manufacture of a nedi canent for the treatnent
of gastroi miest il aeseabesikty a agamal icompepeingesS. as = active

ingredient a compound according to any' one of claims 1

to 7, or a composition according to any one of claims 8
or 12.

12. A pharmaceutical composition comprising a compound
of Claim 1 in combination with beta; or beta, adrenergic

blocker or stimulant and a pharmaceutically acceptable

carrier.

13. Use of a compound according to any one of claims 1
to 7, or a eonrposition'according' to any one of claims 8§
or 12 for the manufacture of a wmedicament £or the

treatment of obesity in a mammalian species.

14. BAn agent for treating  intestinal hypermotility
comprising as active ingredient' a compound according to

any one of claims 1 to 7, or a composition according to

claim 8.

15. Use of a compound according to any - -one’ of claims 1
to. 7, or a compos:.tlon according to clalm 8 for the
manufacture of a medicament for the treatment of

intestinal hypermotility in a mammalian species.

16. A compound of the formula m Pro- o R"

CH- CH—L
R/ l -

_ NHSO,R!
where R! is lower alkyl, aryt or arylalkyt: Rz' is hydrogen. halogen. cyano.
CO2R7 , CONHA, CH1OPro'. oa’ or O-Pro’, where Pro’ is a suitble

pm:...nng group such as benzyl or r-butyldxmc.hylsxlyl RS is hydrogen or
_‘——————_——_’-_’_-—__— .
This is the replacement sheet
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U02R23-0 0>

-231-

. |
lower alkyl; Pro is a suitable protecting group such as mriethylsilyl and

L is a leaving group selected from iodide, triflate or bromide and/or any group
that is reactive with an amino group
17. A compound of the formula

XXII
OH

| | o
CH-CH;-Br

R¥” .
NHSO;R!

where R! is lower alkyl, ary! or arylalkyl and R? is hydrogen, halogen,
cyano, CO2R7 , CONH3z, CH20Pro’, OR’ or O-Pro', where Pro’ is a
suitable protecting group such as benzyl or r-butyldimethylsilyl.

18. A compound of the formula
XxXxXvi :
oH
! 6
CH-CHR® -OH
zl
NHSO,R! |
where R! is lower alkyl, aryl or arylalkyl, R? is hydrogen, halogen, cyano,
CO2R7, CONH3, CH20Pro’, OR7 or O-Pro’, where Pro' is a suitable
~ protecting group such as benzyl or ¢-butyldimethylsilyl and R is hydrogen
or lower alkyl.

19. A compound of the formula
Ma
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-233-

Pro-Q R

CH-CH-L

R? -
NHSO,R!

where R! is lower alkyl, aryl or arylalkyl; R? is hydrogen, flucrine or O-
Pro’, where Pro’ is a suitable protectng group such as benzyl or ¢-
butyldimethylsilyt; RS is hydrogen or lower alkyl; Pro is a suitable
protecting group such as wiethylsilyland 1 jsa leaving group selected

~ from iodide, triflate or bromide and/or any group thatis reactive with an
amino group :

22. A compound of the formula

0.2
OH
'
CH-CH;-Br

NHSO;R!

where R! is lower alkyl, aryl or arylalkyl and R? is hydrogen, flucrine or
O-Pro', where Pro’ is a suitable protecting group such as benzyl or ¢-
butyldimethyisilyl. )

23.” An agent for treating gastrointestinal diseases
comprising as active ingredient a composition according

to claim 12.

24. Use of a composition é.ccording to claim 12 for the

manufacture of a medicament for the treatment of

gastrointestinal deseasas in a mammalian species.
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