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CAI£CHOLAMJNE SURROGATES USEFUL AS ~J AGONISJS 

The present invention is directed to compounds of the formula 

I 
. OH R6 - R3 

· I I I 

CH-CH-NH-f-A~Rs 
· R4 ~-s· 

2 R R 
NHS02R1 

and phannaceutically acceptable salts thereof. As used in formula I, and 

. throughout the specification, the symbols have the following meanings: 

I 

A is a bond, -(CH2)n- or -CH(B)-, where n is an integer of 1 
to 3 and Bis -CN, -CON(R9)R9' or-C02,R7: 

R 1 is lower alkyl, aryl or arylalkyl; 

R2 is hydro~n. hydroxy, alkoxy, -CH20H, cyano. 

~C(O)OR 7 ~ ·-CQiH, -CONH2, tetrazole, -CH2NH2 or halogen; 

'rGl-~s 
. - ~R 

R3'ls hydrogen, alkyl, heterocycle or R 

R4 is hydrogen, alkyl or B; 

RS, RS', R8, R8' and R8" are independently hydrogen. 

alkoxy, loweralkyl •. halogen. -OH. -CN. -(CH2)nNR6CQR7. 

-CON(R6)R6', -CON(R'~)QR6', -C02R6, -SR7. -SQR7. -S02R1, 

-NCR6)S02R'. -NcR6)Rb -NR6CQR7. -OCH2CON(R6)R6'. 
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-OCH2CChR7 or arfl; or RS and RS' or RS and R8' may together with the 

carbon atoms to which they are attached form an aryl or heterocycle: 

R6 and R6' are independently hydrogen or lower alkyl; 

R7 is lower alkyl: and 

5 R9 and R9' are independently hydrogen. alkyl: cycloalkyl. 

arylalkyl, aryl or heteroaryl; or R9 and R9' may together with the nitrogen 

atom to which they are attached form a heterocycle; wich the proviso that 
when A is a bond or -(CHi)n and R3 is hydrogen or unsubstituted alkyl .• 

then R4 is B or substituted alkyl. 

10 The compounds of formula I possess activity at the beta 3 

adrenergic receptor in mammals and are useful in the treatment of 

diabetes. obesity, gastrointestinal diseases and achalasia. 

15 The present invention provides for compounds of formula I. 

pharmaceutical "compositions employing such compounds and for methods 

of using such compounds. Listed below are definitions of various tenns 

used to describe the compounds of the instant invention. These definitions 

apply to the tenns 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 I to 12 carbon atoms, preferably I 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, ten-butyl, n-pentyl, 1-methylbutyl, 2.2-dimethylbutyl, 

2-methylpentyl. n-hexyl and the like as well as substituted groups. The 

tenn "substituted alkyl" specifically denotes an alkyl group as defined 

above having one or more of the following substituents: halo (especially to 

30 form trihaloalkyl. particularly nichloromethyl or trifluoromethyl); aryl; 

cycloalkyl; hydroxy; amino: thiol; or Y. where Y is -CN, alkoxy. 

-CON(R6)R6', -C02R6 or -N(R6)S02Rl. 

The term "lower alkyl" as employed herein includes such alkyl 

groups as described above containing I to 6 carbon atoms. 

· .. ;.. _._..:...: •.'.~,· .... 
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The term "alkoxy" refers to any of the above alkyl groups linked to· 

an oxygen atom. 

The term "lower alkoxy" refers to any of the above lower alkyl 

groups linked to an oxygen atom. 

5 The term "aryl" refers to monocyclic or bicyclic aromatic groups 

containing from 6 to 10 carbons in the ring portion. such as phenyl, 

naphthyl, or such groups optionally substituted with one or more 

substituents selected from hydrogen. alkoxy. lower alkyl. halogen. -OH. 
-CN, -(CH2)nNR6CQR7. -CON(R6)R6'. -CON(R6)QR6', -C02R6. -SR7. 

10 -SOR7, -SQ2R7. -N(R6)SQ2Rl. -N(R6)R6' -NR6CQR7, 

-OCH2CON(R6)R6' , -OCH2C02R7 or aryl. Phenyl and substituted 

phenyl are prefeired. 

The term "halogen" or "halo'! refers to chlorine, bromine. fluorine 

or iodine. 

IS The term "heterocycle" refers to fully saturated or unsaturated 

rings of 5 or 6 atoms containing one or two oxygen and/or sulfur atoms 

and/or one to four nittogen atoms provided that the total number of hetero 

atoms in the ring is four or less. PrefelTed monocyclic heterocycle groups 

include 2- and 3-thienyl. 2- and 3-furyl. 2-.· 3- and 4-pyridyl and 

20 imidazolyl. The tenn heterocycle also includes bicyclic rings wherein the 

five- or six-membered ring containing oxygen and/or sulfur and/or 

nitrogen atomi 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-benzofiiran. The tenn "heterocycle" 

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, 
-(CH:z)nNR6COR7, -CON(R6)R6', -CON(R6)0R(-CQiR6, -SR7. 

-SOR7, -SOiR7, -N(R6)SQiR1. -N(R6)R6' -NR6cOR7, 

.-OCH2CON(R6)R6'. -OCH2CQiR7 or aryl . 

;. 
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The compounds of formula I can be convened to salts. in particular 

phmnaceutically acceptable salts using art recognized procedures. If the 

compounds of fonnula I have at least one basic center. they can form acid 

addition salts. These are formed. for example. with strong inorganic acids. 

5 such as mineral acids for example sulfuric acid, phosphoric acid or a 

hydrohalic acid. with strong organic carboxylic acids. such as 

alkanecarboxylic acids of 1 to 4 carbon atoms which are unsubstituted or 

substituted. for example. by halogen. for example trifluoroacetic acid. such 

as saturated or unsaturated dicarboxylic acids. for example oxalic. 

10 malonic, succinic. maleic. fumaric. phthalic or terephthalic acid. such as 

hydroxycarboxylic acids. for example ascorbic. glycoUc. lactic. malic. 

tartaric or citri~ ·acid. such as amino acids. for example aspanic or 

glutamic acid. or such as benzoic acid. or with organic sulfonic acids. such 

as alkane- (of 1to4 carbon atoms) or arylsulfonic acids. for example 

15 methane- or p-toluenesulfonic acid. Corresponding acid addition salts 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 salts 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 tti-lower alkylamine. for example ethyl-, 

tert-butyl-, diethyl-. diisopropyl-. ttiethyl-. tributyi- or 

dimethylpropylamine, or a mono-. di- or trihydroxy lower alkylamine. for 

25 example mono-, di- or triethanolamine. Corresponding internal salts may 

furthermore be fanned. Salts which are unsuitable for pharmaceutical 

uses but which can be employed. for example. for the isolation or 

purification of free c~mpounds I or their phannaceutically acceptable salts. 

are also included. 

30 All stereoisomers of the compound~ of the h1stant invention are 

contemplated. either in admixture or in pure or substantially pure fonn. 

It should be understood that the present invention includes prodrug 

fonns of the compounds of formula I. 



KM36a 
-s -

The compounds of the instant invention may be in the free or 

hydrate fonn. and may be obtained by meUiods exemplified by the 

following descriptions. 

Compounds of fonnula I can be prepared by coupling a compound 

5 having the fonnula 

II 

with a compound of formula 

10 m 

where R2
1 

is hydrogen, halogen. CN, C(hR7. CONH2. CH20Pro', OR7 or 

0-Pro'. optionally in the presence of an acid scavenger such as 

lS · ~sopropylethylamine to fonn a compound of formula 

IV 
. Pro·Q R6 R3 . . 

I . I I 
: CH-CH-NH-C-A~ s . I R 

R4 s· 
R' R 

NHS02R1 

In fonnula III and throughout the specification. Pro is a suitable protecting 

20 group. such as aiethylsilyl. Pro' is a suitable protecting group such as 

benzyl or 1-butyldimethylsilyl and Lis a leaving group such as iodide. 

uiflate. tosylate, or bromide. 

Compounds of fonnula IV. where 0-Pro is aiethylsilyl are then 

sequentially deprotccted to fonn compounds of fonnula I by first 

2S treatment with a source of fluoride such as teuabutylammonium fluoride 
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in a solvent such as tetrahydrofuran to remove the Pro moiety; and where 
I . 

R2 is 0-benzyl, hydrogenolysis in a solvent such as methanol using a 
catalyst such as Pd or Raney nickel or alternatively treatment with a Lewis 
acid such as 881'3 in a _solvent such as methylene chloride to remove the 

5 0-benzyl group; and where R2' is C02R7, mild alkaiine hydrolysis to 

generate compounqs of fonnula I where R 2 is C02H; and where R 2' is 

C02R7, reduction with a reducing agent such as lithium borohydride in a 

solvent such as tetrahydrofuran to generate compounds of fonnula I where 
R2 is CH20H: and where R2' is cyano. reduction with a reducing agent 

10 such as borane to generate compounds of formula I whei:c R2 is CH2NH2: 
and where R 2' is cyano. treatment with an activared azide source such as 
trimethylsilyl azide to generate compounds of fonnula I where R 2 is 

tetrazole~ 

Alternatively, compounds of fonnula I may be prepared by stirring . 

15 two equivalents of a compound of formula II with one equivalent of a 
compound of fonnula 
v 

20 where L' is a leaving group such as bromide, iodide or chloride and R2
11 

is 

hydrogen. hydroxyl, halogen. CN. C02R7. CONH2, OR7 or 0-benzyl. to 

fonn compounds of fonnula 

25 

VI 

Compounds of formula VI are then convened to compounds of formula I 
by sequential treatment with a reducing agent such as sodium borohydride 

II . 

(and in the case where R2 is 0-benzyl. subsequent hydrogenolysis using a 
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catalyst such as Pd or Raney nickel to remove the 0-benzyl group) in a 
solvent such as methanol: and where R2

11

is C02R7, mild alkaline 
hydrolysis to generate compounds of formula I where R 2 is C02H; _and 

where R2'' i~ COiR 7, reduction with a ·reducing agent such as lithium 

5 borohydride in a solvent such as tetrahydrofuran to generate compounds of 
fonnula I where R2 is CH20H; and where R2

11

is cyano. reduction with a 

reducing agent such as borane to generate compounds of formula I where 

R2 is CH2NH2; and where R2
11

is cyano. treatment with an activated azide 
source such as trimethylsilyl azide to generate generate compounds of 

10 formula I where R2 is tetrazole. 

Compounds of formula I may also be prepared by sequentially 
heating compounds of formula ll with compounds of fonnula 

ma 
~, 

~CH·CHR6 

R2'/'f 
NHS02R1 

15 followed by, in the case where R2
1 

is 0-benzyl, subsequent hydrogenolysis 

using a catalyst such as Pd or Raney nickel to remove the 0-benzyl group 
in a solvent such as methanol: and where R2

1 

is C02R7, mild alkaline 

hydrolysis to generate compounds of formula I where R 2 is C02H; and 
where Rl' is CQiR7, reduction with a reducing agent such as lithium 

20 borohydride in a solvent such as tettahydrofuran to generate compounds of 

fonnula I where R2 is CH20H; and where R2°is cyano. reduction with a 

reducing agent such as borane to generate compounds of formula I where 
R2 is CH2NH2; and where R2'is cyano~ tteaunent with an activated azide 

source such as trimethylsilyl azide to generate generate compounds of 

2S formula I where R2 is tettazoie. 

Compounds of formula II where R4 is hydrogen can be prepared 

by converting compounds of formula 

VII 
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by sequential reactions entailing initial reduction using a reagent such as 

sodium borohydride in a solvent such as ethanol to generate compounds of 

fonnula 

s vm 
OH 

J I 

R-CH-Alit: 
Rs 

. Rs· 

Subsequently. treatment of compounds of fonnula VIII with a reagent 

such as uimethylsilyl azide in a solvent such as methylene chloride 

10 followed by treatment with a reducing agent such as uiphenylphosphine in 

a solvent such as tetrah)'.drofuran produces compounds of formula II 
where R4 is hydrogen. 

Alternatively. using standard chemistry known to those skilled in 

the an. compounds of formula vm can be convened 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 -

II where R4 is hydrogen; or 2) sequential treatment with an azide ~ource 

such as lithium or sodium azide in a solvent such as aqueO\lS ethanol 

followed by treatment with a reducing agent such as uiphenylphosphine in 

20 a solvent such as tetrahydrofuran to produce compounds of formula II 

where R4 is hydrogen. 

~Rs 
. 'f;.'Rs· 

Compounds of fonnula II where R3 is R or 

heterocycle. A is a bond ot (CH2)0 and R4 is hydrogen can be prepared by 

fusion of a compound of fonnula VII with an aminating agent such as 

25 ammonium fonnate followed by heating with a strong mineral acid such as 

aqueous methanolic hydrochloric acid. 
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. . . ~~· 
. r;.:<.R 

Alternatively. compounds of formula ll where R3 is R 
A is a bond or (CH2)n and R4 is hydrogen can be prepared by reducing· 

compounds of fonnula 

IX 
N-OR9 

II 
81Z:CH-A~s R ~w-.;~ 

8.. R 
8' R 

where R9 in fonnula IX is ~yl or benzyl. with a reducing agent such as 
diborane. 

Optically active compounds of formula II can be obtained by 

10 reduction of oxjme ethers of fonnula IX with a preequilibrated complex of· 

the borane and enantiomerically pure norephedrine following the 

procedure of Y. Sakito. Y. Yoneyoshi. G. Suzukamo. Tet. Len .• 22, 223, 
(1988). 

Compounds of fonnula II where R3 and R4 are hydrogen and A is 

15 -CH(B) are prepared by hydrogenation of compounds of formula 

x 

over a catalyst such as Pd in a solvent such as methanolic hydrochloric 

20 acid. Compounds of fonnula X may be prepared following the procedure 

of E.C. Homing et al .• Org. Syn. Coll .• $ 461 (1963). 

. ~~· 
Compounds of formula II where R3 is R • A is -CH(B). 

B is C02Me and R4 is hydrogen are prepared by condensation of aryl 

malonic acid with compounds of fonnula 
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XI 

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

5 Subsequently the above set of compounds where.Bis C02Me can be 

convened to the corresponding set of compounds of fonnula II where B is 

-CON(R9 )R9' following the procedure of Weinreb et al .• Tei.Lett.,~ 
4171 (1971) and in the case "'.hen R9 and R9' are hydrogen. the latter 

ultimately to compounds of fonnula ll where B is CN by a dehydrating 

10 agent such as phosphorous oxychloride. 

15 

20 

; ~~8 
'f!:<.Rs 

Compounds of fonnula II where R3 is R 
8 

. • A is a bond 

and R4 is B. are prepared by treatment of bcnzylic acids of the fonnula 

xn 

with a chlorinating agent such as thionyl chloride or phosphorous 

pentachloride (as described by E. Seeger, et al., US Patent 3.006,917) to 

produce compounds of fonnula 

xm 
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Compounds of~ are then condensed with an amine·or alcohol in a 
solvent such. as pyridine or in diethyl ether in the presence of an acid 
scavenger such as a tertiary amine to produce compounds of fonnula · 

5 XIV 

which is then treated with ammonia in a solvent such as dioxane to 

- _- - ~~8 
produce the compounds of formula II where R3 is R • A is a 10 bond and R4 is B. 

15 

Compounds offonnula II where A is a bond. R3 is hydrogen and R4 is B may be prepared upon sequential treatment of compounds of 
fonnula 

xv 

with aqueous basic ammonium cyanide followed by acid hydrolysis as 
described by L.B. Crastet al .• US. Patent 3.517.023 to produce 
compounds of fonnula 

20 XVI 
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-· . 
which are then convened to the compounds of fonnula II where A is a 

bond. R3 is hydrogen and R4 is B by using standard protocols for 

derivitization of amino acids. 
Compounds of formula II where A is a bond, R3 is alkyl and R4 is 

S B may be prepared upon sequential treaanent of compounds of formula 

XV with aqueous sodium cyanide and ammonium carbonate followed by 

heating with aqueous barium hydroxide as described by C. Bernhart et al., 

US. Patent 5,268,375 to produce compounds of fonnula XVI which are 

then convened to the compounds of fonnula II where A is a bond, R 3 is 

10 alkyl and R4 is B by using standard protocols for derivitization of amino 
acids. 

Compounds of formula II where R4 is hydrogen, R3 is a substinited 

alkyl, such as -(CH2)p Y. where p is an integer of 3 to 7 and Y is -C02R6 

(where R6 is a lower alkyl), can be prC:pared by heating compounds of 

15 formula 

xvn 

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

20 sUc:h as hydrochloric acid. 

Compounds of formula II, where R3 is the substitutCd alkyl 

-(CH2)pCH20H can be prepared from compounds of formula II where R3 

is -(CH2)p:..C02R7 by treaanent 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(R6)R6' can be 

prepared from compounds of formula II where R3 is -(CH2)p-C02R6 

(where R6 is a lower alkyl) by sequentially protecting the &mine, 

conversion of the ester to an amide by treatment with the appropriate 

dimethylaluminum amide following the procedure of A. Basha. M. Lipton. 

30 S. M. Weinreb, Tet. Lett., g, 4171 ( 1977). and deprotection of the amine. 
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Alternatively, compounds of fonnula Il where R4 is hydrogen can 

be prepared by treating an aldehyde of formula 

XVIII 

sequentially with lithium hexamethyldisilazide and an organometallic 

compound of fonnula 

XIX 
M-A~5 

~;. 
R 

where M is a magnesium, lithium or sodium cation, in a solvent such as 

tctrahydrofuran following the procedure of D. Han. ct al •• J. Org. Chem .• . 
~ 289 (1983). 

Alternatively, following the procedures described in M.-J. Wu, et 

15 al., 1. Org. Chem.,~- 1340 (1991) and in M. K. Mokhallalati, et. al., 

Synth. Comm .• 2l. 2055 (1993), optically active compounds of formula II 

where R4 is hydrogen can be prepared from aldehydes of formula XVlll 

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 tettahydrofuran to an organometallic of formula 

xx 

where M' ls 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 lCad tetraacetate or sodium periodate followed by 

hydrolysis by heating in with a strong mineral acid such as aqueous 

methanolic hydrochloric acid yields compounds of formula II where R4 is 

hydrogen. 
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All other compounds of fonnula II may be prepared by 

modification of the disclosed preparations using standard procedures 

known in the art. 

.Compounds of formula Ill where R6 is hydrogen and L is bromide 

5 or iodide are prepared in high enantiomeric purity from compounds of 

fonnula V wheIC R2" is hydrogen, halogen, QR7, cyano, CQiR7 or 

0-benzyl by ~ttnent with borane using a solyent such as tetrahydrofuran 

with a chiral. auxiliary agent such as the compound 

10 

15 

XXI 

(prepared as reponed by E.J. Corey et al., J. Org. Chem.,~. 442 (1991)) 

to generate compounds of formula 

XXII 

l 
Subsequent treatment of compounds of fonnula XXll 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 Ill where L is 

iodide. 

Compounds of fonnula Ill where R2' is CH20-Pro' can be 

prepared from compounds of fonnula Ill where R2' is C02R7 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-butyldimethylsilyl chloride in a solvent such as dichloromethane in 

the presence of a base such as triethylamine. 

·\ 
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Compounds of formula m where R6 is hydrogen and L is triflate or 

tosylate may be prepared in high enantiomeric purity from compounds of 
f onnula 

xxm 

by tteatment with trifluoromethanesulfonic anhydride or tosyl chloride in a 
solvent such as dichloromethane in the presenc~ of a base such as 
pyridine. 

10 Compounds of formula Illa may be prepared as described 
hereinbelow. 

Compounds of fonnula V where R2" is halogen, OR 7 or hydroxyl, 

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

alk:oxyphenyl alkyl ketone, or p-hydroxyphenyl alkyl ketone. with a 

15 niuating 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 

formula 

20 

XXIV 

where R2" is hydroxy, OR7. or halogen followed by, in the case of 

hydroxy, optional alk:ylation with benzyl chloride in a solvent such as 

dimethylfonnamide or acetone in the presence of a base such as potassium 

carbonate to generate compounds of formula 
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xxv 

Compounds of fonnula XXIV where R 2" is cyano can also be 

5 fonned by heating compounds of formula XXIVwhere R2" is a halogen 

with cuprous cyanide in 1-methyl-2-pyrrolidinone. Compounds of 

formula XXIVwhere R2" is cyano can be transformed to compounds of 

formula XXIVwhere R2" is CONH2 or C02R7 employing procedures 

known to those· skilled in the an. 
10 Subsequent reduction of the compounds 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) heating 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 chloride in a solvent such as pyridine. generates compounds of 

thefonnula 

XXVI 

20 Compounds of formula XXVI where R 2'' is cyano. CONH2 or 

C02R7 can be prepared from compounds of formula XX.VI where R2" is 

bromine by heating with a Pd+2 catalyst and carbon monoxide in a solvent 

such as toluene /aqueous NaOH as described by V. Grushin. H. Alper, 

Organometallics, Jl, 1890-1901 (1993) to generate the corresponding 

25 carbox:ylic acid which in tum can be transfonned to compounds of formula 

XXVI where R2" is cyano. CONH2 or C02R7 by employing procedures 

known to those skilled in the art. Compounds of formula XX.VI where 

R2" is CQzR7 can be directly prepared from compounds of formula XXVI 
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where R2" is bromine by the method of A. Schoenberg, I. Banoletti. and 

R.F. Heck.J. Org. Chem .• 32, 3318 - 3326 (1974). Alternatively, 
compounds of fonnula XXVI where R2" is QR7 can be prepared from 

compounds of fonnula XXVI where R 2" is ~benzyl by sequential ·. 

5· hydrogenolysis over a catalyst such as Pd in a solvent such as methanol. 2) 

. conversion to the triflate ·upon reaction with trifluoromethanesulfonic 

anhydride in a solvent such as dichloromediane in the presence of a base 
such as pyridine, 3) heating with Pd(0Ac)2 and 1,2-

bis(diphenyl)phosphino)-etha'ne in an alcohol solvent containing a base 

10 such as triethyl amine as described by U. Gerlach. T. Wollmann. 
Tetrahedron Leners, J,l, 5499-5502 (1992). 

Heating of compounds of formula XXVI in a solvent such as e~yl 

acetate containing cupric bromide, orwith bromine in tetrahydrofuran or 

methylene chloride generates all compounds of fonnula Vwhere L' is 

15 bromine. 

Compounds of formula V may also be prepared according to A.A. 

Larsen et al .• J. Med. Chem., .lil. 462 {1967) or U.S. Patent 3,574,741. 

~~· 
Compounds of formula Vll where R3 is R arc either 

commercially available or may be directly prepared by coupling an arene 

20 (commercially available) represented by. the formula 

xxvn 

with an acid chloride of formula 

25 xxvm 
0 
II 

Cl-C-A~Rs 
~ ... s· R 

(commercially available or may be obtained by modifying commercially 

available compounds by art recognized procedures) in a solvent such as 
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carbon disulfide containing a Lewis acid sllch as aluminum chloride or 

aluminum bromide. 
Alternatively, the compounds of formula VIl. where A is a bond or 

(CH2)n, may be prepared by tteatment of the aldehyde of fonnula XVIII 

S in a solvent such as tettahydrofuran or diethyl ether with an 

organometallic compound of fonnula XIX to generate a compound of 

fonnula vm which upon treatment with an oxidant such as chromic acid 
in a solvent such as aqueous acetone generates compounds of fonnula VII 
where A is a bond or (CH2)n. 

10 Alternatively compounds of fonnula VII where A is a bond or 
(CH2)n may be directly obtained by treatment of acid chlorides of formula 

XXIX 
0 
It 

Cl-C-R3 

. ~Rs 
~Rs' 

15 where R3 is alkyl, heterocycle or R 8 
· , in a solvent such as 

20 

2S 

tetrahydrofuran or diethyl ether with an organometallic compound of 

fonnula 

XXa 

M"-A~Rs 
-~s· 

R 

where M" is magnesium or cadmium. 
Alternatively, compounds of formula XXIX c~n be coupled to 

compounds of formula 

XIXa 
M"'-A 

'L§t~s 
R 

where M"' is bromide or chloride and A is (CH2)n where n is the integer 1, 

in the presence of a palladium catalyst following the procedure of M. 
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"Iyoda et al., Tet. Lett., 26, 4777 (1985) to produce compounds of formula 

VIL 
CompoundS of formula IX are obtained by condensation of the 

corresponding commercially available 0-alkylatcd hydroxylamines with a 

5 ketone of fonnula VII in a solvent such as pyridine. 

Compounds of formula XI were obtained by stin'ing compounds of 

formula XVIII in ethanolic ammonia (T.B. Johnson and J.E. Livak. J. 

Amer. Chem. Soc.~ 3, 299, (1936)). 
Compounds of formula XVIl where A is (CH2)n can be prepared 

10 by condensation of hydroxylamine with the commercially available 

ketones of formula 

xxx 
0 . 

. 6CH2)q · 
15 where. q is an integer of 0 to 4, in a solvent such as pyridine to form 

compound of formula 

XXXI 
NOH 

6CHV. 
20 Compounds of formula XXXI are then sequentially treated in a solvent 

such as tctrahydrofuran with two equivalents of a strong base such as 
n-butyl lithium followed by compounds of fonnula XIXa as described by 

W.G. Kofron etal.,J. Org. Chem .• il. 439 (1976) to fonn compounds of 

fonnula 

2S XXXII 

-T 
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Compounds of fonnula XXXll are then heated in polyphosphoric acid to 

fonn compounds of formula 

xxxm 

where r is an integer of 1 to S. which are then heated in an aqueous 

mineral acid such as concentrated hydrochloric acid or 6 M sulfuric acid to 

obtain the compounds of formula XVII. 

Compounds of fonnula XVII where A is a bond can be prepared 

10 ti'Qm either commercially available or readily prepared compounds of 

f onnula 

XXX1V 

15 using the transformations described for conversion of XXX to XVII. 

The aldehydes of fonnula XVIII are mostly commetcially 

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 convened 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 fonnula XIX are commercially available or readily 

prepared from commercial precursors. 

2S The compounds of formula XXIII are prepared from compounds of 
fonnula XXIV where R2" is not hydroxyl or compounds of formula XXV 

by reduction with a reducing agent such as sodium borohydride in a 

. solvent such as ethanol. followed by alcohol elimination according to the 
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methods described in N.A. Barba and K.F. Keptanam. Zhurnai 
Organicheskoi Khimii. li, 1002 (1978) to generate compounds of formula 

xxxv 
~ _CH::CHR6 

R 2' 

N02 

5 Alternatively. compounds of formula XX.XV, where R2' is 0-benzyl, can 

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

_ by sequential benzylation and condensation with an appropriate 

alkylphosphorous ylid. Subsequent reduction of the nitto group forms 

compounds of formula 

10 XXXVI 

Compounds of formula XXXVI are then treated with a sulfonyl chloride in 

the presence of a base such as pyridine to produce the compounds of 

15 formula 

XXXVII 

Compounds of fonnula XXXVII may alternatively be prepared from 

20 compounds of formula XXVI by ketone-reduction and elimination as 

described above. Asymmeaic dihydroxylation of compounds of fonnula 

XXXVll by methods of K.B. Sharpless. et al .• described in J. Org. Chem .. 

S:Z.. 2768 (1992) produces the compounds of fonnula 

1 · 
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xxxvm 

When R6 is hydrogen, primary alcohol protection, for example by 
5 pivaloylation, followed by secondary alcohol protection, for example by 

tticthylsilylation, followed by primary alcohol deprotection, for example 
depivaloylation by reduction with lithium aluminum hydride produces 
compounds of fonnula XXIIl. Numerous general methods for alcohol 
protection and dcprotection are descri~d in "Protective Groups in Organic 

10 Synthesis" by T.W. Greene. John .Wiley & Sons. Inc .• 1981. 
Alternatively, selective tosylation of the nonbenzylic alcohol of 

compound xxxvm using tosyl chloride followed by bcnzylic alcohol 
protection, for example by triethylsilylation. generates the compounds of 
fonnulam. 

15 Compounds of fonnula Illa may be prepared by selective 
tosylation of the nonbenzylic alcohol of compound XXXVIII using tosyl 
chloride followed by trCatment with a base such as lithium 
hexamethylsilazide in a solvent such as TIIF. 

All other compounds of formula I made be prepared by 
20 modification of the above methods as known by those skilled in the an. 

25 

In any of the above reactions. it may be necessary to protect certain 
substituents by protecting groups as known by those skilled in the an. 

Preferred compounds of fonnula I arc those where: . 
A is a bond._-(CH2)n-, where n isl or-CH(B): 

~~· 
R3 is hydrogen. alkyl or R 

RS and RS' are independently hydrogen. halogen. lower 
alkyl, alkoxy, -CON(R6)R6' , or -CON(R6)QR6' ; and the benzylic 
hydroxyl stereocenter has the (R) configuration. 
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The most prefem:d compounds of fonnula I are those wheic: 

A is a bond; 

RI is a lower alkyl; 

~~· 
R3is R 

5 R4 is hYctmgen or alkyl ; 

RS and R8 are both-CN, -CON(R6)R6', -CON(R6)QR6', 

hydroxy, alkoxy or -CH2Y where Y is-CN, 8lkoxy, -CON(R6)R6', 
-C02R7 or -N(R6)SQiRl; or 

RS , RS' , RS and R8' together with the carbon· atoms to 

10 which they are attached fonn an aryl or heterocycle; and the benzylic 
hydroxyl stereocentcr has the (R) configuration; 

or compounds of fonnula I where 

A isa bond; 

R 1 is a lower alkyl; 

15 R3 is hydrogen or alkyl; 

R4 is -CON(R9)R9'; 

RS is -CN, :-CON(R6)R6', -CON(R6)QR6' • 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 fonnula I where 

Ais-CH2; 
R 1 is a lower alkyl; 

~Ra 
'f!!...Rs' 

R3 is R8 

R4 is hydrogen, alkyl, -CN. or-CON(R9)R9'.; 

25 RS is hydrogen. halogen or CF3; 
R8 is -CN. -CON(R6)R6', -CON(R6)QR6'. hydroxy, lower 

alkyl or alkoxy; or 
R8 and R8' together with the carbon atoms to which they · 

are attached forin an aryl or heterocycle; and the configuration of the 
30 stereocenter bearing the R3 and R4 substituents is (R) when R4 is 
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,·. 
hydrogen and the benzylic hydroxyl stereocenter has the (R) 

configuration; 
or compounds of fonnula I where 

A is -CH(B), where B is -CN or -CON(R9)R9'; 

5 · R 1 is a lower alkyl; 
R3 and R4 are hydrogen or alkyl; . 

RS is -CN, -CON(R6)R6', -CON(R6)QR6' , hydroxy or 

alkoxy; and the bCnzylic hydroxyl stereocenter has the (R) configuration. 
· Preferred compounds of formula I are also those where the R6 

10 substituent which is bonded to the group-CH(OH)-CH(R6)-NH- is 
hydrogen or unsubstituted lower alkyl. 

The present compounds 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 syndroqie, nonspecific diarrhea, and peptic ulcer) 

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 hypennotility 

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 kilogram 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. ttansdennal and parenteral routes such as the subcutaneous. 
intramuscular, inuavenous or inuaperitoneal routes can also ~ employed. 

The compounds of this invention can also be formulated in 
combination with beta1/beta2 adrenergic blockers such as propranolol and 
nadolol or stimulants such as salbutamol. 

30 The compounds of formula I can be formulated for use in 

compositions such as tablets, capsules or elixirs for onil administtation. in 

sterile solutions or suspensions for parenteral or intranasal adJninisuation. 

or in transdermal patches. About 10 to 500 mg of.a compound of formula 

I is compounded with a physi~logically acceptable vehicle. carrier. 
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excipient. binder, preservative. stabilizer. flavor, etc .• in a unit dosage 

fonn as called for by accepted pharmaceutical practice. The amount of 

active substance in these compositions or preparations is such that a 

suitable dosage in the range indicated is obtained. 

5 Based on the literature. it is expected that these compounds may be 

useful for other indications such as tteatnient of depression and stress, 

regulation of intraocular pressure. treatment of conditions associated with 

increased protein breakdown such as during convalescence after surgery. 

treaanent of triglyceridemia, hypercholesterolemia, atherosclerotic and 

10 cardiovascular diseases. and increasing high density lipoprotein levels. In 

addition, it is expected that these compounds may be useful as feed 

additives for fattening or improving weight gain or increasing lean body 

mass in animals and may therefore be-used to decrease birth mortality and 

increase post-natal survival rates in animals. 

15 In addition, based on the literature. compounds of fonnula I are · 

expected to be useful for improving healing and preventing stomach ulcers 

(K. Kuratani et. al., J. Pharmacol. Exp. Ther .• zig, 559 (1994)). The 

compounds of fonnula I are als0 expected to be useful for regulating core 

temperature. 

20 nie following examples and preparations describe the manner and 

piocess 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. 
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Example I. 

N·[5·[2·Ul-(3,4-Dimethoxypbenyl)-2-phenyleU1yl]amino]·l·hyd~xy· 

etbyl)-2-bydroxypbenyl]metbanesulfonamide 

A. a-(3,4-Dimethoxypbenyl)benmaeethanol 

To a 50°C 2.0 M solution of benzyl ·magnesium chloride in TIIF 
(9.0 mL) was added a solution of 3.4-dimethoxybenzaJdehyde (3.0 g, 

10 18.0 nunol) in THF (10 .mL). Af~ reflux for 20 minutes, the reaction 
mixture was quenched with an aq. NH4C solution and the title compound 
was extracted with EtOAc (3 x). The organic layer was washed with brine 

(2 x), dried over anhydrous Na2S04 and concentrated to obtain a pale 

yellow oil which was purified by Si(h column chromatography eluting 
15 with 20% EtOAclhexanes to afford 4.2 g (16.26 ~ol. 90% yield) of the 

tide compound. as a pale yellow gum which solidified upon standing at 

room temperature. 

Cale. 

c 74.00 

20 H 7.05 

Found 
74.00 

6.97 

25 

HPLC: 97% pure. Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 nun); flow 
rate of l..S mUminute; detection at 220 run: gradient elution 0-100% B 

o.ver 30 minures (A = 10% MeOH. 90% H20. 0.2% H3P04); B = 90'1> 

MeOH, 10% H20. 0.2% H3P04); retention time = 24.2 minutes .. 

B. 1·(3,4-Dimethoxyphenyl)-2-phenylethanone 
To a solution of a-(3,4-dirnethoxyphenyl)benzeneethanol (2.6 g, 

10.06 mmol) in acetone (25 mL) was added Jones reagent (-7.0 mL) at 
room remperature. (The Jones reagent was prepared by dissolving Cr03 

30 (26.72 g) in cone. H2S04 (23 mL) followed by dilution with H20 to a 
volume of 100 mL). After stirring at room temperature for 20 minutes. the 
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excess Jones reagent was quenched by the addition of i-PrOH and then . 

diluted with EtOAc (50 mL). The solution was washed successively with 

1 N aq. HCl (2 x), saturated aq. NaHC03 (2 x). and brine (2 x). The 

organic layer was dried over anhydrous Na2S04 and then concenttated to 

5 obtain a pale yellow gummy material which was purified by Si02 column 

chromatography eluting with 20% EtOAc/hexanes to afford 2.3 g 

10 

15 

(8.97 mmol. 89% yield) of the title compound as a yellow solid. 

Cale. Found 

c 74.38 74.38 

H 6.33 6.19 

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

rate of 1.5 mUminute: detection at 220 nm: gradient elution 0-100% B 

over 30 minutes (A= 10% MeOH. 90% H20. 0.211> H3P04); B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention time = 25.3 minutes. 

C. a-(3,4-Dimethoxypbenyl)benzeneetbanamine 

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 

l60°C for five hours. The mixture was diluted with H20 (30 ml.) and the 

20 product N-[1-(3.4-dimethoxyphenyl)-2-phenylethyl]formamid,e was 

extracted with EtOAc (3 x). The organic layer was washed with brine 

(2 x). dried over anhydrous Na2S04 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 cone. Ha (10 mL). After cooling to room 

2S temperature, the pH was adjusted to 10.5 with an aq. NaOH solution and 

the compound was exttacted with EtOAc (3 x). The _organic layer was 

washed with brine (3 x). dried over anhydrous Na2S04 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 Ha in dioxane (1.5 ml.) dropwise. To this mixture was added 

Et20 and the HCl salt of the title compound precipitated out The 

precipitate was filtered. washed with Et20 and air dried to afford 1.33 g of 

white crystalline material (4.526 mmol. 77% yield) as the HCI salt of the 

tide compound. 
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1.06 g (3.6 mmol) of the above HO salt was dissolved in H20 
(10 mL) and diluted with EtOAc (30 mL). It was then washed with a 
saturated solution of aq. NaHC03 (3 x). The organic layer was again 
washed with brine (3 x}, dried over anhydrous Na2S04 and then 

S concentrated to affold 900 mg (3.497 nunol. 97% yield} of free amine 
(title compound) as a crystalline powder. 

Cale. Found 
c 74.68 74.59 

H ·7.44 7.35 

10 N 5.44 5.24 

15 

HPLC: 98% pure, Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm}; flow 
rate of 1.5 mUminute; detection at 220 nm: gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04) and B = 90% 
MeOH. 10% H20, 0.2% H3P04); retention time= 16.8 minutes. 

D. N-[5-(2-[[1-(3,4-Dimethoxyphenyl)·2-pbenyletbyl]amino]­

l-bydroxyetbyl]·2·(phenylmetboxy)phenyl]methane­

sulfonamide, triftuoroacetate salt 
To a solution of cx-(3,4-dimethoxyphenyl)benzeneethanamine 

20 (250mg, 0.97 mmol, 1.73 eq.) in anhydrous CH3CN (10 mL) was added a 
solution of 2-bromo-1-( 4-phenylmedioxy-3-( (methylsulfonyl)amino l­
phenylethanone (prepared by a modifications (descri1;>e<l in step F below of 
Example 1), of the procedure reponed by A.A~ Larsen et at. J. Med. 

CMm., lJl. 462-472 (1967)) (360 mg, 0.56 mmol, 62% pure) in CH3CN (5 
25 mL) at 0°C under a nitrogen aanosphere. The mixture was then allowed 

to warm to room temperature (-22°C) and stirred for 45 minutes 
(fonnation of a light brown ppt was observed). To this mixture was added 

a solution of NaBH4 (110 mg9 2.9 mmol. 5.1 eq.) in abs. EtOH (10 mL) at 
room temperature. After one hour. the excess Na8H4 was quenched with 

30 1.0 N HO to pH 4.0 and then ethanolamine (0.28 mL. 4.5 mmol, -8 eq.) 
was added. After stirring for. ten minutes. the mixture was diluted with 

EtOAc (30 ml..). The organic layer was washed with brine (3 x). dried 
over anhydrous Na2S04 and then concentrated to obtain 550 mg of 
material as a yellow gum which was passed through a Si02 column using 
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1:1 EtOAc/hexanes (v/v) to remove non-polar impurities and then 5% 

MeOH/CH2C2 to obtain 350 mg of a yellow gummy material which was 
contaminated with unreacted 
a.-(3,4-dimethoxyphenyl)benzeneethanamine. This material was purified 

5 by prep HPLC eluting with 60% solvent B (Solution A = 10% MeOH. 

90% H20, 0,1% TFA: Solution B = 90% MeOH, 10% H20, 0.1% TFA) 

to remove non-polar impurities and then with 90% solvent B to afford 

240 mg (0.347 mmo~. 62% yield) of the title compound as a yellow 

crystalline powder. The title compound is a racemic mixture of 

10 diastereomers. 

15 

Calculated for 1.40 mol H20 and 1.50 rnol TFA:-
Cale. 

c 54.39 

H 5.25 

N 3.62 

Found 

54.20 

5.25 

3.91 
s 4.15 4.15 

F 11.06 11.06 

HPLC: 95% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow 

rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B 

20 over 30 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04) and B = 90% 

MeOH. 10% H20, 0.2% H3P04); retention time= 21.7 minutes .. 

E. N-[5-[2-[[l-(3,4-Dimetboxyphenyl)·2-phenylethyl]amino )· 

1-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide, 

25 triftuoroacetate salt 
N-[5-[2-[(1-(3,4-Dimethoxyphenyl)-2-phenylethyl]amino)-1-

hydroxyethyl)-2-(phenylmethoxy )phenyl)methanesulfonamide, 

trifiuoroacetate salt (220 mg, 0.38 mmol) was hydrogenated using 10% 

Pd/C (120 mg) and MeOH (25 ~ AR grade) at 40 psi of hydrogen in a 

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 nunol, 96% yield) 

of the title compound as a pale yellow crystalline powder. The title 

compound is a racemic mixture of diastereomers. 
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lff NMR (270 MHz. CD30D): #33715-136-20. d 2.80-3.00 (m. lH), 2.93 

(s. 3H. S02CH3). 3.19-3.28 (m. lH). 3.37-3.54 (m. 2H). 3.83 (s. 3H. 

OCH3), 3.86 (d, 3H. OCH3), 4.16-4.30 (m. lH). 4.83-5.32 (m. lH). 6.73-

6.83 (m, 3H), 6.89-7.04 (m. 4H), 7.16-7.28 (m. 4H), 7.33 (s, 2H). 

5 13C NMR (68 MHz. CD30D): #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. 125.8. 126.2. 127.3. 127.6. 128.3. 129.8. 130.7. 130.9. 

133.9. 137.2. 151.2. 151.6. 151.7. 151.8. 

Calculated for 1.64 mol H20 and 1.50 mol TFA: 

10 Cale. Found 

15 

20 

c 48.94 48.94 

H 5.10 4.74 

N 4.08 4.05 

s 4.67 

F 12.44 

4.98 

12.69 
-

HPLC: 97% pure. Shimadzu LC-6A. Y~C 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% H3P04) and B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention time= 6.1 minutes. 

F. 2-Bromo-1-[4-pbenylmetboxy-3-[(metbylsulfonyl)amino)· 
pbenylethanone 

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

2S To mechanically stirred cone. H1S04 (700 mL) at 3°C was 

added p-hydroxyacetophenone (66.0 g, 480 mmol} followed by KN01 

( 48.3 g, 477 mmol) in two approximately equal portions about four 

minutes apart. An additional 3.76 g of KN01 was added after 1.67 hours. 

to insure reaction completion. The reaction was slowly 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 -1.25 L. 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 fiitered. The 
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collCctcd solids were washed with ~ 150 mL heptane and dried in vacuo at 

-40°C to give 81.8 g of the title compound. 

2. 1-(4-Phenylmetboxy-J..nitrophenyl]etbanone 

S To a mechanically s~ DMF (260 mL) suspension of l-

[ 4-hydroxy-3-nitrophenyl]ethanone (51g,282 mmol) and K2C03 (17 g. 

847 rmnol) was added benzyi bromide (68rnL, 572 mmol) followed by 

Nal (47 g, 313 mmol). After stirring overnight at 20°C, an additional 

10 mL of bcnzyl bromide was added and stirred 15 minutes. The reaction 

10 was quenched by the addition of 1.6 L water. The resulting suspension 

was stirred overnight and then filtered. The collected solids were washed 

3 x 250 mL=750 rnL water and dried in vacuo at -S5°C to give 75 g crude 

product which was slunied in 1.3 L toluene at-75°C. filtered hot through 

a 5.0 µm membrane, concentrated in vacuo to a volume of -300 mL, 

15 diluted with 250 mL heptane, and the suspension cooled from -60°C to 

ambienL After filtration, the collected solids were washed with heptane 

and dried in vacuo at -SS°C to give 64 g (84%) of the title compound. 

20 

3. 1·[4-Pbenylmethoxy-3-aminopbenyl]ethanone 

A mechanically stirred MeOH (3.8 L) suspension 

containing l-[4-phenylmethoxy-3-nitrophenyl]ethanone (76.5 g, 

282 mmol) was degassed with argon for 40 minutes at -10°C prior to 

addition of Pt(h (2.34 g, 10 mmol). Hydrogen was sparged into the 

reaetion mixture at 8-lOOC via a subsurface gas inlet. After eight hours. 

25 the completed reaction was degassed with Ar while being warmed to 

- IS0 C. diluted with CHQ3 (250 mL) and filtered. The filtrate was 

stripped to give 70 g crude product which. after ttituration for ten minutes 

with i-PrOH (450 rnL) at 60°C. yielded 57.4 (84%) of the title compound. 

30 4 • 1·(4-Phenylmetboxy-3-((methylsulfonyl)amino]phenyl)-

ethanone. 

To a mechanically stirred 16°C pyridine (270 mL) solution 

of l-[4-phenylmethoxy-3-aminophenyl]ethanone (57.4 g, 238 mmol) 

under N1. was added methanesulfonyl chloride (18.6 mL, 240 mmol). 

. I 
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After 39 minutes. the completed reaction was quenched with. 1.8 L H20 

and the resulting suspension stirred for -2 hours before filtration. The 

collected solids were washed with H20 (2 x 250 mL = 500 mL) and 

partially air dried. These solids were dissolved in CHCl3 (450 mL), the 

5 water phase removed and heptane (475 mL) added with stining. The 

resulting fme suspension was filtered after -15 minutes. washed with 

hexane and dried in vacuo at 55°C to give 59 g (78%) of the title 

compound. 

10 s. 2-Bromo-1-[4-phenylmethoxy-3-[(methylsulfonyl)­

amino]phenyl]ethanone 

To a mechanically stirred refluxing EtOAc (500 mL) 

suspension of CuBl'2 (41.5 g, 186 mmol) equipped with an Ar sparge was 

added a -62°C CH03 (500 mL) solution of l-[4-phenylmethoxy-3-

15 [(methylsulfonyl)amino]phenyl]ethanone (25.5 g, 80 mmol). After 5.5 

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 CH03, the 

suspension was ftltered 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. 
25 

Alternative method for preparation of «·(3,4-dimethoxy­

pbenyl)benzeneethanamine, hydrochloride salt 

1. 1·(3,4-Dimetboxypheilyl)-2-phenyletbanone, 

O·phenylmethyloxime 

A mixture of 1-(3.4-dimethoxyphenyl)-2-ph~nylethanone 

30 (2.3 g, 9 mmol) and 0-(phenylmethyl)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 Na2S04 and concentrated to obtain a yellow .gummy material 
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which was purified by Si02 column .chromatography eluting with 20% 

EtOAc/hexanes to afford 3.1 g (8.57 mmol. ~6% yield) of the title 

compound as a yellow gum which solidified upon standing at room 

temperature for two hours. 

5 Calculated for 0.42 mol H20: 

Cale. Found 

c 74.85 74.49 
H 6.51 6.28 
N 3.80 4.16 

10 HPLC: 69% pure. Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm); flow 

rate of 1.5 mlJminute: detection at 220 nm: gradient elution 0-100%: 

10% MeOH. 90% H20. 0.2% H3P04 to 90% MeOH. 10% H20. 0.2% 

H3P04; 30 minutes; retention .time = 33.6 minutes. 

15 2. a-(3,4-Dimeth~xyphenyl)benzeneethanamine, 

hydrochloride salt 

To a solution of 1-(3,4-dimethoxyphenyl)-2-

phenylethanone. 0-phenylmethyloxime (1.4 g, 3.87 mmol) in anhydrous 

THF (20 mL) was added a 1.0 M solution of BH3•THF complex 

20 · (11.0 mL) at room temperature under N2. After stirring at reflux for 1.25 

hours.; the reaction was quenched with 1.0 N aq. HQ. The pH was 

· adjusted to 10 with 1.0 N NaOH and the amine was extracted with EtOAc 

(3 x 15 mL). The organic layer was washed with brine (3 x). dried over 
anhydrous Na2S04 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 HCI in dioxane ( 1.5 mL) was added 

dropwise. The resulting solution was diluted with anhydrous Et20. The 

precipitate was filtered. washed with Et20 and air dried to afford 770 mg 

(2.62 mmol. 68% yield) of the title compound as a white crystalline 

30 powder. 
Cale. Found 

c 64.83 65.28 

H 6.83 6.91 

N 4.73 4.28 
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a i2.80 12.97 

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

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

over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

5 MeOH~ 10% H20. 0.2% H3P04); retention time= 16.7 minutes. 

Example2 

N-(5·(2·((1,2·Diphenyletbyl)amino]-l-hydroxyetbyl]·2-hydroxy-

10 pbenyl)methanesulfonamide, triftuoroacetate salt 

. HO H 

. d':~ )==< C?~.o o~ 
HO N-~· -

• Me 
H 

The title compound was prepared from commercially available 1.2-

15 diphenylethylamine following the procedures described in steps D and E 

of Example I. except for the following modifications: the solvent used 

during the prep HPLC purification of step D was 64% solvent B and after 

step E. the final product was purified by prep HPLC using 48% solvent B. 
lff NMR (270 MHz. CD300): a 2.80-3.00 (m. IH). 2.93 (s~ 3H. 

20 SQiCH3), 3.0-3.28 (m, lH). 3.4-3.7 (m. 2H), 4.4-4.6 (m, lH). 4.7- 4.85 

(m, lH), 6.8-7.4 (m. 13H. aromatic). 
13 . C NMR (68 MHz. CD30D): 3 39.5. 40.664. 41.0. 53.586. 65.383. 66.02, 

69.SO, 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. 

30 

Mass (M+ H) 427 

Calculated for 0. 7 mol H20 and 0.2 mol TF A: 

Cale. 

c 52.97 

H 5.00 

N 4.86 

Found 

52.97 

4.74 

4.74 

-1 
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s 5.51 5.37 

F 11.87 11.83 

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

flow rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-

5 100% B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 

90% MeOH. 10% H20, 0.2% H3P04); retention time= 18.8 minutes. 

Example3 
10 N·[5·(2·Ul·(l,3-Benzodioxol·5·yl)·2·phenyletbyl]amino)·l·hydroxy-

etbyl]·2·hydroxypbenyl]methanesulfonamide, triftuoroacetate salt 

15 Commercially available 3.4-methylenedioxyphenylcarboxaldehyde 

was converted to the title compound following the procedures described in 

steps A-E of Example l, except for th~ following modifications: 1) in 

step C, the amination reaction time was 16 hours. The acidic hydrolysis 
I 

reaction, after dilution with H10. was extracted 2x with Et20 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 el~anL 
lff NMR (270 MHz, CD30D): a 2.80-3.00 (m, lH), 2.9 (s, 3H, SQiCH3), 

25 3.1-3.28 (m. lH). 3.2-3.7 (m. 2H). 4.4-4.6 (m, lH). 4.5- 4.7 (m. lH). 6.0 

(s, 2H), 6.8-7.4 (m, l 1H. aromatic). 
13C NMR (68 MHz. CD30D): S 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 i .25 mol TF A: 

·-r 
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Cale. Found 
c 50.73 50.72 

H 4.63 4.48 

N 4.46 4.64 
s 5.11 4.86 

· F 11.35 . 11.27. 

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

flow rate of 1.5 mUminute: detection at 220 nm; gradient elution 0- . 

100% B over 30 minutes (A = 1.0% MeOH. 90% H20. 0.2% H3P04); B = 
10 90% MeOH. 10% H20. 0.2% H3P04); retention time = 18.5 minutes. 

Example4 

N-[5-[1-Hydroxy-2-[[l-(4-methoxyphenyl)·2-phenylethyl]amino]-

15 etllyl]·2•hydroxypbenyl)methanesulfonamide, tritluoroacetate salt 

. HO ~ 

~o' 
HO· N ... ~· -

H Me OMe 

Commercially available 4-methoxybenzaldehyde was convened 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 
exttacted 2 x with Et20 prior to basification. exttaction 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. 
lff NMR (270 MHz. CD30D): S 2.80-3.00 (m. lH). 2.9 (s, 3H, S02CH3), 

3.2-3.28 (m. lH). 3.2-3.7 (m. 2H). 3.8 (s. 3H), 4.4-4.6 (m, lH). 4.7- 5.0 
(m. lH). 6.8-7.4 (m, 128, aromatic). 



KM36a 
- 37 -

n ~ . C NMR (68 MHz. CD30D): u 38.03, 39.8, 52.5. 55.3. 63.25. 65.2. 66.2. 

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 (M+ H) 457 

5 Calculated for0.75 mol H20and1.2 mol TFA: 

10 

Cale. Found 

c . 52.25 . 52.30 
H 5.10 5.04 

N 4.62 

s 5.28 

4.85 

5.54 
F 11.27 11.48 

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

flow rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-

100% B over 30 minutes (A = 10% MeOH. 90% H20, 0.2% HJP04); B = 
15 90% MeOH. 10% H20, 0.2% H3P04); retention time= 18.9 minutes. 

Example5 

N ·[5·[2·[[1-(3-Methoxypbenyl)·2·pbenyletbyl]amino ]· 1-hydroxy-

20 ethyl]·2-hydroxyphenyl]metbanesulfonamide, tritluoroacetate salt 

HO~~~·~ 
~ 

O ,_, OMe 

HO N .. ~ 
I Ma 

H 

A.· 2-Bromo-1-(4-hydroxy-3-[(metbylsulfonyl)amino]phenyl]-

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-nitrophenyl)ethanone (16.5 g, 

91 nunol: preparation described in step F of Example 1) was sparged with 

. ' 
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H2 for several hours until the reaction was complete. The reaction 

suspension was filtered through celite. chilled to 0°C and acidified by 

adding cone. HCI (8.3 mL}. The precipitate was collected by filtration and 

air-dried to yield 13.2 g {77%). 

2. 1-[4-Hydroxy-3-((methylsulfonyl)amino]· 

phenylethanone 

To a stirred 15°C pyridine (30 mL) solution of 1-(3-amino-

4-hydroxyphenyl]ethanone. hydrochloride salt (13.0 g, 69.S mmol} was 

10 added methanesulfonyl chloride (8.0 g, 69.5 mmol) over 50 minutes. 

15 

After stirring overnight at 20°C. the reaction was poured into ice-water 

(250 mL) and the precipitate collected by filtration. The solid, after 

washing with H20 and i-PrOH." was-air-dried to yield the title compound 
(9.9 g, 62%). 

3. . 2-Bromo-l-[4-hydroxy-3-[(metbylsulfonyl)­

amino]pbenyl]ethanone 

To a stirred 60°C dioxane (35 mL) solution of 1-[4-

hydroxy-3-[(methylsulfonyl)amino)phenyl]ethanone (2.06 g, 8.7 mmol} 

20 was rapidly added Bl"2 (1.48 g, 9.2 mmol). After one hour, the solution 

was cooled. concentrated and diluted. with H20. After ~lttation. 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% ). 

lff NMR (270 MHz. CDCl) with a little DMSO-d6): S 2.99 (s, 3H. 

2S SQiCH3), 4.47 (s, 2H), 7.02 (d, lH), 7.71 (dd, lH), 8.00 (d, lH}, 8.16 (s. 

lH), 10.64 (s. lH). 

HPLC: Shimadzu. YMC S3 ODS (6.0 x 150 mm); flow rate of 

1.5 mUminute: detection at 217.nm: eluted with a 40 minutes linear 

gradientof0% to 100% B solvent (A= 10% MeOH. 90% H20, 0~2% 

30 H3P04, B = 90% MeOH. 10% H20. 0.2% H3P04); retention time= 19.1 

minutes. 
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B. N-[5~[2-lll-(3-Metboxypbenyl)-2-pbenylethyl]aminoJ· l· 
hydrosyetbyl]·i-hydroxyphenyl]methanesulfonamide, 

triftuoroacetate salt 

Comm~ially available 3-methoxybenzaldehyde was convened to 

5 cx-(3-methoxyphenyl)benzeneethanamine following the procedures 

described in steps A - C of ExamjJle l, except for the following 

modifications: 1) the reaction time in step 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 H20, was extracted 3 x with 

10 EtOAc prior to basification, extraction 5 x with CH2Ci2 and isolation of 

the desired amine after concentration. 
To a stirred 60°~ MeCN (l mL) containing cx-(3-

methoxyphenyl)benzene-ethanamine {800 mg, 3.5 mmol) was added 2-

bromo-1-(4-hydroxy-3-{ (methylsulfonyl)amino}phenyl]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 NaBff4 (665 mg, 17 .5 mmol) added. 

After 30 minutes, the reaction was quenched with 1 N aq. HQ to pH 1. 
then made alkaline and extracted 3 x with CH2C2. After drying over 

Na2S04 and concentration, the residue was chromatographed on silica gel 

20 using 5% of 10% cone. aq. N'ff40H/Me0H in CH2C2 as eluanL The title 
compound was isolated as the TF A salt (70 mg) after lyophilization. 
lff NMR (270 MHz. CD30D): ~ 2.7-3.6 {m. 7H}, 3.8 (s, 3H. OCH3}, 4.~ 

4.75 (m, lH), 4.7-5.0 (m, lH), 6.8-7.4 (m, 12H). 

13C NMR (68 MHz, CD30D): S 40.1, 40.8. 41.2. 54.1, 54.3, 56.3. 65.8, 

25 66.5, 70.0, 70.5, 115.S. 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 TF A: 

Cale. 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 
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HPLC: >99% pure, Shimadzu LC-6A, YMC SJ ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 25 minutes(A = 10% MeOH, 90% H20. 0.2% H3?04. B = 90% 

McOH. 10% H20, 0.2% H3P04); retention time = 17 minutes. 

Example6 

N·l5·(2-[[1·(2,4-Dimetboxyphenyl)·2-phenylethyl]amino]-l·hydroxy­

ethyl]·2-hydroxyphenyl]methanesulfonamide 

Commercially available 2,4-dimethoxybenzaldehyde was 
converted to cx-(2A-dimethoxyphenyl)bcnzeneethanamine following the 

15 procedures described in steps A - C of Example 1. The title compound 
was prepared from cx-(2,4-dimethoxyphenyl)benzeneethanamine following 

the procedure described in step B of Example 5. except for isolation. after 

chromatography, as the free base. 
lH NMR (270 MHz. CDCl3): S 2.4-3.0 (m. 4H). 3.0-3.2 (m. 2H). 3.6-3.9 

20 (m. 7H), 4.l-4.2 (m, lH), 4.4-4.6 (m. lH). 5.2-5.5 (s (broad), 4H. NH. 
OH), 6.3-6.4 (m, 2H). 6.7-7.2 (m. 9 H). 
13 • !: ·3 . C NMR (68 MHz, CDCl3). u 38.8. 41.4. 41.5. 5 .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. 138.5. 150.1. 

25 158.2, 158.3. 160.2. 160.4. 

Mass (M+H) 487. 

Calculated for 0.89 mol H20: 

Cale. Found 

c 59.75 59.64 

30 H 6.37 6.08 

----T 
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N 5.57 5.68 
s 6.38 5.99 

HPLC: >99% pure, Shimadzu LC-6A. YMC S3 ODS (6.0 x 150mm); 
flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

S B over 25 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04; B = 90% 
MeOH, 10% H20, 0.2% H3P04); retention time = 18 minutes. 

Example7 

10 N-[5·[2·[(1·(3,4·Dichlorophenyl)·2-phenylethyl]amino];.1. 

15 

hydroxyetbyl]-2-hydroxyphenyl]methanesulfonamide, triftuoroacetate 

salt 

Commercially available 3,4-dichlorobenzaldehyde was convened 
to a-(3,4-dichlorophenyl)benzeneethanamine following the procedures 

described in steps A - C of Example 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 fonnamide hydrolysis 
reaction time was four days. Upon completion, the acidic reaction 
mixture, after dilution with H20. was exttacted 3 x with EtOAc prior to 

basification, exttaetion S x with CH2Cl2 and isolation of the desired amine_ 
after concentration. 

25 The tide compound was prepared from a-(3,4-dichlorophenyl)-

benzencethanamine following the procedure described in step B of 

Example 5. except for reduction with excess NaCNBf4 for five days at 
pH 2 and purification by prep HPLC using 75% solvent Bas the eluanL 
lff NMR (270 MHz. CD30D): a 2.8-3.0 (m, 4H), 3.1-3.6. (m. 3H). 4.5-

30 4.6 (~ 1H),4.7-5.0 (m, IH), 6.8-6.9 (m, IH), 7.0-7.1(m,3 H), 7.1-7.4 

(~ 5H), 7.5-7.7 (m, 2H). 
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Mass (M+H) 495 

HPLC: -82% pure, Shimadzu LC-6A, YMC SJ ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 60 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04; B = 90% 

5 . MeOH, 10% H20. 0.2% H3P04); retention time = 40 minutes. 

Examples 

N-[5-{2-Ul-(4-Metbylsulfonylphenyl)·2-phenylethyl]amino)-1· 

10 hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide 

15 

HO H 

. ~~ 
<>==( ~s· 

HO .• N' • .... 
. H ~-,., .. 

0 0 

A. a-(4-Metbylsulfonylphenyl)benzeneetbanol 

Commercially available 4-methylthiobenzaldehyde was converted 
to a.-( 4-methylthiophenyl)benzeneethanol, following the procedure 

described in step A of Example I. 

To a stiired pH 8 solution of KH2P04 (5.0 g, 0:037 mmol) and 

K2HP04 (42 g, 0.24 mmol) in H20 (500 mL) at 0°C. ~as added a CH2Cl2 
20 (300 rnL) solution containing a-( 4-methylthiophenyl)benzeneethanol 

(14.2 g, 58 mmol). To this heterogeneous mixture was added m­

chloroperbenzoic acid-75% pure (42 g, 182 nunol). The reaction was 

complete after 20 minutes. The precipitate was filtered and wa5hed with 

CH2a2. The combined organic layer of the filtrate was washed 

25 sequentially with 1 M aq. Na2S203 (200 mL), 1 M aq. NaHC03 (100 mL), 

and 1 M aq. NaOH (200 mL) prior to drying over Na2S04. After 

concentration, 17.4 g (98%) of the title compound was obtained as a white 

solid. 
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B. N-[5-(2-[[1·(4·Methylsulfonylpbenyl)·2·phenylethyl]amino)· 
l·bydroxyetbyl]-2-(hydroxy)pbenyl]metbanesulfonamide 

. The title compound was prepared from a-(4-methylsulfonyl-
phenyl)benzeneethanol, following the procedures described in steps B - D 

S of Example l, except for the following modifications: the HPLC 
chromatographic pmification of step D of Example 1 was omitted. The 
resulting N-[5-[2-[[ 1-( 4-methylsulf~nylphenyl)-2-phenylethyl]amino ]­
l-hydroxyethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide was 
conv~ to N-[5-[2-[[1-( 4-methylsulfonylphenyl)-2-phenylethyl]-

10 amino]-l-hydroxyethyl]-2-(hydroxy)phenyl]methanesulfonamide by 
treannent with 88f3. 

To a stirml-78°C CH2Ch solution (10 mL) under argon 
containing N-[5-[2-[[ 1-(4-methylsulfonylphenyl)-2-phenylethyl]-
amino ]-l-hydroxyethyl]-2-(phenylmethoxy)phenyl]methanesulfonmmde 

15 0.21 g, 0.34 mmol), was added a 1 M 88r3'CH202 solution (0.9 1114 
0.9 mmol). The solution was stirred for 20 minutes, wanned 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 S x before drying over 
Na2S04. After concentration the crude product was chrornatographed on 

20 silica gel using 2-10% of 10% cone. aq. NH40H/MeOH in CH2Cl2 to 
elute 115 mg (67%) of the title compound. 
19 NMR (270 MHz. CD]OD): S 2.40-2.65 (m, 2H), 2.80-3.10 (m, 2H), 
2.90 (s, 3H, SQiCH3), 3.10 (s, 3H S02CH3), 3.98-4.05 (m, lH), 4.50-4.65 
(m, lH), 6.75-7.30 (m, 8H), 7.45-7.55 (m, 2H), 7.80-7.90 (m. 2H). u . ~ 25 C NMR (68 MHz. CD300): u 39.5, 44.4, 45.2, 45.3, 55.5, 56.0. 65.1. 

30 

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) SOS 

Calculated for 0.78 mol H20: 

Cale. Found 
c 55.58 55.94 

H 5.74 5.84 
N S.40 5.40 
s 12.36 12.00 
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HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); 
flow rate of 1.5 mUminute; detection at 220 run; gradient elution 0-
100% B over 40 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04; B = 
909' MeOH, 10% H20, 0.2% H3P04); retention time= 18.7 minutes. 

Example9 
N·[S-[2-[[1-(3,4-Dlmethylphenyl)·2-phenyletbyl]amino]· 1· 
bydroxyethyl)-2-hydroxypbenyl]metbanesulfonamide, trifluoroacetate 

10 salt 

15 

A. 1·(3,4-Dlmethylpbenyl)·2-pbenyletbanone 
To a stirred suspension of Al03 (7.0 g, 52 mmol) in CS2 (20 mL) 

was added dropwise a CS2 (10 mL) solution containing o-xylene (5.0 g, 
47 mmol) and phenylacetyl chloride (7 .29 g, 47 nunol) 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 H20 (50 mL), 2 x with saturated aq. NaiCD3 (50 mL), 
and 2 x with brine (50 mL). After drying over Na2S04 and concentration. 
10.1 g (96%) of the tide compound was obtained as a yellow solid. 

·25 B. N-(5·[2-[(1·(3,4-Dimethylphenyl)·2·pbenyletbyl]amino]­
l·hydroxyethyl]·2·hydroxypbenyl]metbanesulfonamide 
1-(3,4-dimethylphenyl)-2-phenylethanone was convened to the 

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

30 modified to include chromatography on silica gel using 2: 1 hexane/EtOAc 
elute the fonnamide prior to acid hydrolysis; 2) in step C. the acidic 

- .:-... 
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hydrolysis reaction, after dilution with H20. was exttacted 2 x with Et20 

prior to basification, exiraction 3 x with EtOAc ·and isolation of the desired 
amine after concentration; and 3) in step D. the product was eluted from · 

silica gel with 1: 1 hexanc/EtOAc; the prep HPLC purification utilized 
5 75'1> solvent B as the eluant. 

lff NMR (270 MHz, CD30D): 8 2.23 (s. 6H, -CH3), 2.90 (d, 3H, 

-SC>2.CH3), 2.74-2.85 (m, lH), 2.95-3.10 (m. lH), 4.374.48 (m, lH), 4.68 
&4.72 (dd. lH), 6.82 & 6.87 (2d, lH), 6.99-7.17 (m, 9H), 7.25 & 7.29 

(2d.1H). 
10 13C NMR (67 MHz, CD30D): 8 19.6, f9.8, 39.6, 40.2, 40.6. 53.4, 53.7. 

15 

20 

6S.2, 6S.9, 69.5, 70.0, 11~.6. 124.3, 124.4, 125.2, 125.4, 126.1. 127.0, 
128.l, 129.6, 130.4, 130.6, 130.8, 131.5, 132.1, 132.5. 133.6. 136.9, 139.0. 

139.6. 151.6, 151.7. 
Mass (M+ H) 455 

Calculated for 1.73 mol H20 and 1.29 mol TFA: 

Cale. Found 

c 52.37 52.37 

H 5.54 4.90 

N 4.43 4.39 

s 5.07 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 mUminute; detection at 220 nm; gradient elution 0-
100'1> B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); 

2S B = 9091> MeOH, 10'1> H20, 0.2% H3P04); retention time = 24.0 minutes. 
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EumplelO 

N-[5·[2-[[1·(3,4-Diethylpbenyl)-2·Phenyletbyl]amino J-1-bydroxyethyl] 

·2-bydroxypbenyl]metbanesulfonamide, triftuoroacetate salt 

HO ~1f , 
~o 

HO trs•,._ Et Et 
H 

1-(3,4-Diethylphenyl)-2-phenylethanone was prepared from 

o-diethylben7.ene using the method described in step A of Example 9. 

1-(3,4-Diethylphenyl)-2-phenylethanone was convened to the title 

· 10 compound following the procedures outlined in steps C - E of Example l, 

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 fonnamide prior to acid hydroiysis. 

The acidic hydrolysis reaction, after dilution with H20, was exttacted 2 x 

IS with EtiO prior to basification, exttaction 3 x with EtOAc ind isolation of 
the desired amine after concenttation; and 2) in step D. the product was 

eluted ftom silica gel with 1: 1 hexane/EtOAc; the prep HPLC purification 

utilized 98% solvent B as the eluanL 
lff NMR (270 MHz. CD30D): S 1.08-1.20 (m, 6H, - CH2CH3), 2.55-

20 2.65 (m, 4H. - CH2Cff3), 2.85 (s, 3H. -S02CH3), 2.75 -3.1(m.2H), 3.45 -

3.SS (m, lH), 4.35 - 4.51 (m, lH), 4.70 - 4.80 (m. lH), 6.80- 7.30 (m, 

llH). 

13CNMR (67 MHz. CD30D): ~ 15.5. 15.8. 26.1, 26.3. 39.6. 40.8, 53.4. 

6S.2, 69.4, 116.6, 124.2. 125.2,126.8, 129.5.- 129.6, 130.3. 130.4, 133.5, 
25 136.4, 144.9, 145.2, 151.8. 

30 

Mass (M+H) 483 

Calculated for 1.23 mol H20 and 1.07 mol TFA: 
Cale. 

c 55.84 

H 6.03 

Found 

55.83 
·6.05 

N 4.47 4.19 
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s 5.11 4.74 

F 9.73 9.72 

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

flow rate of 1.5 mUminute; detection at 220 run; gradient elution 

5 0-100% B over 35 minutes (A= 10% MeOH, 90% H20, 0.2% H3P04); 

B = 90% MeOH, 10% H20, 0.2 % H3P04); retention·time = 27.1 minutes. 

Examplell 

10 N-[5-[2-[[l·Pbenyl-2-(3,4-dimetboxypbenyl)etbyl)amino]-1· 

15 

bydroxyethyl)-2-iaydroxyphenyl]methanesulfonamide, triftuoroacetate 

salt 

HO -~b°'~ Olle 

o.~ -~ ~. Olle 

s" ..... 
HO N"" • 

I Ma 
H 

l-Phenyl-2-(3,4-dimethoxyphenyl)ethanone was prepared from 

benzene and 3,4-dimethoxyphenylacetyl chloride (prepared by heating the 

conunercially available carboxylic acid in thionyl chloride and subsequent 

concentration) using the method described in step A of Ex.ample 9, except 

20 that the crude ketone was chromatographed on silica gel using 70% 

hexaneJEtOAc as the eluanL 1-Phenyl-2-(3,4-dimethoxyphenyl)ethanone 

was converted to the title compound following the procedures Qutlined in 

steps C - E of Example l, except for the following modifications: In step 
C the fonnamide was chromatographed on silica gel using EtOAc as 

2S eluant prior to acid hydrolysis thereby obviating the amine purification 

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. 
l . 
H NMR (270 MHz. CD30D): 8 2.80 (m. lH)), 2.88 (s. 1.2H, 

30 -SQaCH3), 2.90 (s, l.8H, -S02CH3). 3.05 (m, lH), 3.22 (m, lH), 3.47 (m. 

lH), 3.62 (s, 3H), 3.73 (s, 3H). 4.45 (m, lH), 4.7S - 4.90 (m, lH), 6.50 
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(m, lH), 6.60 (m, lH), 6.75 {m, lH), 6.85 (m, lH), 6.99 (m. lH), 7.26 -
7.41(m,6H). 

13C NMR (67 MHz, CD30D): S 38.06, 39.0, 52.0, 52.4, 54.74, 54.81, 

62.6, 63~2, 65.6, 66.2, 111.3, 112.6, 115.0, 121.4, 122.9. 123.5, 124.2, 

s 128.13, 128.19, 128.8, 129.2.132.0, 148.0, 144.6. 

Mass (M+ H) 487 

Calculated for 1.68 mol H20 and 1.8 mol TFA: 

Cale. Found 

c 47 .57 47 .57 
10 H 4.91 4.67 

N 3.88 3.89 

s 4.44 4.42 

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. mUminute; detection at 220 nm; gradient elution 0-100% B · 

over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% HJP04); retention time = 16.6 minutes. 

20 Eumplel2 

25 

N-[5·[2-[[l-Pbenyl-2-(4-methoxyphenyl)ethyl]amino)·l·hydroxyethyl]· 

2-bydroxyphenyl]methanesulfonamide, triftuoroacetate salt 

HO~~~ .· 

, ,~ . OMe 
0 

HO N .. t\' -
' Me H 

1-Phenyl-2-(4-methoxyphenyl)ethanone was prepared from 

benzene and 4-methoxyphenylacetyl 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. 

30 1-Phenyl-2-(4-methoxyphenyl)ethanone was converted to the title 

compound following the procedures outlined in steps C- E of Example 1. 
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except for the following modifications: 1) in step C, the acidic hydrolysis 

reaction, after dilution with H20, was extracted 2 x with Etl,() prior to 

basificatlon, extraction 3 x with EtOAc and isolation of the desired amine 
after concentration; 2) the prep HPLC purification of step D was omitted; 

5 and 3) in step E, the final produCt was purified by prep HPLC using 46% 

solvent B as eluant. 
lff NMR (270 MHz, CD30D}: a .2.80 (m, lH}). 2.88 (s, l.SH, 

-S<>2CH3). 2.90 (s. I.SH, -S02CH3), 3.05 (m, lH), 3.22 (m, lH), 3.47 (m, 

lH), 3.68 (s, 38), 4.45 (m,-IH)," 4.75 - 4.90 (m, lH), 6.50 (m, lH), 6.79 

10 (dd, 4H), 6.85 (m, lH), 6.99 (m, lH), 7.26 - 7.41(m,6H). 
13C NMR (67 MHz, CD30D): B 37 .95, 38.06,38.38, 52.08, 52.27, . 

54.0S, 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.l, 128.8. 129.2, 129.9, 132.0, 133.6, 
133.9, 150.ll, 150.16, 158.6. 

15 Mass (M+ H) 456 

Calculated for 0.9 mol H20 and 1.4 mol TF A: 
Cale. Found 

C S0.90 50.90 
H 4.97 4.77 

20 . N 4.43 4.46 

s 5.07 5.34 
F 12.62 12.29 

! 
HPLC: 93% pure. Shimadzu LC-6A, YMC SJ ODS (6.0 x 150 mm); flow 
rare of 1.5 mUminutc; detection at 220 nm; gradient elution 0-100% B 

25 over 30 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 
MeOH, 10% H20, 0.2% H3P04); retention time= 18.3 minutes. 

-~ 
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Example 13 

N·[5·[2·Ul·(4-Metboxyphenyl)·2-(4·methoxypbenyl)ethyl]amino)·l· 

bydroxyetbyl]-2-hydroxypbenyl]methanesulfonamide, triftuoroacetate 

salt 

HO H 

~: 
HO . N.s. 

I Ml 
H 

OU. 

OMI 

l-(4-Methoxyphenyl)-2-(4-medtoxyphenyl)ethanone was prepared 

ftom anisole and 4-methoxyphenylacetyl chloride (prepared by heating the 

10 commercially available carboxylic aeid in thionyl chloride and subsequent 
concentration) using the method described in step A of Example 9. After 
step A, the product was chrornatographed on silica gel using 3:2 

hexane/EtOAc as eluanL l-(4-methoxyphenyl)-2-(4-methoxy­

phenyl)ethanone was convened 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 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) the prep HPLC purification of step D utilized 65% solvent B as eluanL 

20 lff NMR (270 MHz. CD30D): 6 2.80 (m. lH)), 2.88 (s, l.6H, 

-SQiCH3), 2.90 (s, 1.4H, -S02CH3), 3.05 (m, lH). 3.22 (m. lH), 3.47 (m. 
lH), 3.69 (s, 3H), 3.776 (s. l.6H). 3.77 (s. l.4H), 4.45 (m, lH). 4.75 - 4.90 

(m, lH), 6.77 (d, ~H), 6.9 (m. 6H). 7.26- 7.41(m.3H). 
13C NMR (67 MHz. CD30D): 8 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.l, 115.0. 122.8,122.9, 
123.7, 123.9, 125.0, 125.2, 125.8, 126.1, 126.4, 127.2, 129.5, 129.6, 129.9. 

132.1. t50.1. 158.6. 161.o.' 

30 

Mus (M+ H) 486 

Calculated for 1.1 mol H20 and 1.2 mol TF A: 
Cale. 

c 51.16 
Found 
51.17 

---·--f 
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H 5.23 4.92 

N 4.36 4.22 

s 4.98 4.79 

F 10.63 10.65 

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

rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention time= 18.8 nlinutes. 

10 

lS 

. . 

Examplel4 

N-[5-[2·[[bis(4-Metboxyphenyl)~ethylJamino]· l·hydroxyethyl]·2· 

hydroxypbenyl]rnetbanesulfonamide, triftuoroacetate salt 

HO ~ 

~o 
HO N"'$. . Me 

H 
OMe 

The title compound was prepared from commercially available 

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

C - E of Example 1, except for the following modifications: I) 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 I :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 cluant. 

lH NMR (270 MHz. CD30D): o 2.90 (s. 3H. - S02CH3). 3.01 (d. J = 

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

7.00 (m .SH). 7.30 (d. IH). 7.43 (m. 4H). 
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13C NMR (67 MH~ CD30D): 5 39.6, 54.l, 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 (M+ H) 473 · 

Calculated for 1.87 mol H20 and 1.08 mol TF A: 

Cale. Found 

c 49.92 49.92 

H 5.26 4.7.3 
N 4.45 4.81 

s 5.09 5.22 

F 9.78 9.76 

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

flow rate of 1.5 mUminute: detection at 220 nm; gradient elution 0-100% 

B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

15 MeOH, 10% H10. 0.2% H3P04); retention time = 20.6 minutes. 

Example 15 

N·(5·(1-Hydroxy-2-[[(4·methoxypbenyl)phenylmethyl]amino]ethyl]·2-

20 bydroxyphenyl]methanesulfonamide, triftuoroacetate salt 

HO ~ 

~o 
Ho trs· 

• Me OMe 
H 

4-Methoxybenzophenone was prepared from anisole and benzoyl 

25 chloride following the procedure of step A of Example 9. The title 

compound was prepared from 4-methoxybenzophenone following the 

. procedures described for steps C - E of Example 1, except for the 
following modifications: I) in step C. the amination reaction time. was 

nine ·hours. The acidic hydrolysis reaction. after dilution with H20. was 

30 extracted 2 x with Et10 prior to basification. exttaction 3 x with EtOAc 
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and isolation of the desired amine after concentration; 2) in step 0, the 

product was eluted from silica gel with 1;1 hexane/EtOAc; the prep HPLC 

purification was omitted; and 3) the product of step E was purified by prep 

HPLC utilizing 41 % solvent B as the eluant. 
S lH NMR (270 MHz, CD30D); S 2.90 (s, 3H, - S()iCH3), 3.02 (d, 2H), 

3.80 (d, 3H, OCH3), ·s.75 (s. lH), 6.85 (d,lH), 7.00 (m. 4H), 7.30 (d, lH), 

7 .45 (m, SH). . 
13 . C NMR (67 MHz, CD300); S 39.5, 54.2. 56.0. 65.1. 69.5, 116.8, 

117.7, 124.4, 125.3. 126.6. 128.6, 128.9, 130.1, 130.5. 131.3, 133.5, 137.2, 

10 137 .4, 152.3. 162.4. 

Mass (M+ H) 443 

Calculated for 1.08 mol H20 and 1.15 mol TFA: 

Cale. Found 

c 51.23 s 1.24 

15 H 4.98 4.32 

N 4.72 5.18' 
s 5.41 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 mUminute; detection at 220 nm; gradient elution 0-100% 

B over 35 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); 8 = 90% 

MeOH, 10% H20. 0.2% H3P04); retention time = 19.8 minutes. 

2S Example 16 

30 

a-([[2-Hydroxy-2-(4-bydroxy-3-[(metbylsulfonyl)amino ]pbenyl]ethyl]· 

amino)metbyl]benzeneacetic add, ethyl ester, tritluoroacetate salt 

HO~~~ 
~ v 

0 

HO N""S.' 
I Me 

H 
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The title compound was prepared from a.-(aminomethyl)benzene­

acetic acid. ethyl ester (preparation described in L. Fontanella et al.~ Chem. 

Ber., ,632, 157, (1961)) µtilizing the procedures described in steps D and E 

of Example 1. In step D, the e•uant for the prep HPLC was 55% solvent 

5 B. In step E. the title compound was purified using prep ff PLC using 50% 

solvent B as the eluanL 
lff NMR (270 MHz. CD30D): 8 1.173 (t, l.SH), 1.179 (t, l.SH), 2.90 (s. 

3H), 3.1-3.345 (m. 3H), 3.80 (m, lH),_ 4.2 (m, 3H). 4.93 (m. lH), 6.90 (d, 

lH), 7.13 (m, lH), 7.38 (m, SH). 

10 13C NMR (67 MHz, CD3c;>D): o 12.7,38.08, 54.0, 54.1, 61.5. 67.8, 115.l, 

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 H20 and 1.0 mol TF A: 

15 Cale. Found 

20 

2S 

c 48.76 48.37 

H 5.13 4.92 

N 5.17 5.21 

s 5.92 5.84 

F 10.52 10.94 

HPLC: 98% pure, Shimadzu LC-6A. YMC 53.0DS (6.0 x 150 mm); flow 

rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B 

over 35 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 

MeOH, 109& H20, 0.2% H3P04); retention times= 15.2 and 15.3 minutes. 

Example 17 
a.-[ll2-Hydroxy-2-[4·hydroxy-J.[(methylsulronyl)amino)phenyl]-

ethyl]amino]metbyl]·3,4-dimethoxybenzeneacetic acid, methyl ester, 

30 triftuoroacetate salt 
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HO H COzMe 

·~~~: 
- 0 0 ,, ""' 

HO N"'~ . Me 
H 

A. Methyl 3,4-climethoxypbenylcyanoacetate 

To a nIF (10 "mL) suspension of KH (1.8 g, 45 rnmol) under N2 

5 was added dropwise a dimethyl carbonaie (20 mL) solution of 3.4-

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

V. K. Mangla et al •• Ind. J. Chem., 12. 748. (1980)). After five hours at 

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

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

10 Na2S04.prior to concentration. the product was chromatographed on-silica 

gel using CH202 to elute 7.S g (100%) of dle title compound. 

B. a-(AIDinometbyl)-3,4-dimethoxybenzeneacetic acid, methyl 

ester 

15 A MeOH solution (100 mL} containing methyl 3,4-

dimethoxyphenylcyanoacetate (1.2 g, 5.1 rnmol), TFA (1mL),and50 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 EtOA.c fractions were dried over Na2S04 

and concentrated to yield 400 mg (32%) of the title compound. 

C. a-[[[2-Hydroxy-2-[4-hydroxy-J-[(methylsulfonyl)amino)­

pbenyl]ethyl]amino]metbyl]-3,4·dimethoxybenzeneacetic 

25 acid,.methyl ester 
The title compound was prepared from a-(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 
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2) in step £, the final product was purified by prep HPLC using 26% 

solvent B as eluanL 
lff NMR (270 MHz. CD30D): a 2.90 (s, 3H), 3.1-3.35 (m. 3H). 3.7 (s; 

3H), 3.75 (m, lH), 3.811 (s, 3H), 3.813 (s, 3H), 4~1 (m, IH). 4.90 (m. lH), 

S 6~86 (m, 4H), 7.13 (d, lH), 7.38 (s, lH). 
n . ~ C NMR (67 MHz. CD30D): u 38.07, 51.07, 53.8, 53.81. 54.97, 55.0. 

67.8, 111.2, 111.9.115.1, 120.1, 120.2, 122.9, 124.0, 127.2, 149.9. 150.1. 

151.2. 172. 
Mass (M+ H) 468 

10 Calculated for 0.7 mol H20 and 1.5 mol TFA: 

15 

Cale. Found 

c 44.20 44.23 

H 4.78 4.76 

N 4.30 
s 4.92 

4.4S 

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 mUminute; detection at 220 nm: gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

20 MeOH. 10% H20, 0.2% H3P04); retention time= 12.3 minutes. 

Example 18 

<1-([[2~Hydroxy-2-[ 4-hydroxy-3-[(methylsulfonyl)amino)· 

25 pbenyl]ethyl]amino)metbyl]·N,N-dimetbylben7.elleacetamide, 

triftuoroacetate salt 

30 A. 

HO~ 
~ 
}=( ~q~o 

HO r
5
• • Me 

H 

a.-[[(Triftuoroacetyl)amino]metbyl]benzeneacetic acid, ethyl 

ester 

' 
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To a stirred EtOAc (20 mL) suspension of a-(aminomethyl)­

benzeneacetic acid, ethyl ester, HCI salt (1.2 g, 5.2 nunol) (preparation 

described in Example 16) was added sequentially trifluoroacetic anhydride 
(1.8 g, 9 nunol) and Et3N (3 mL)~ After one hour. the reaction was 

S quenched with H20 and exttacted 2 x with EtOAc. The EtOAc fractions 

were washed pH 4 NaH2P04 buffer. aq. NaHC<>3, brine. dried over 
Na2S04, and concenttated to yield 1.4 g (94%) of the tide compound. 

B. a·(Aminomethyl)-N,N-dimetbylbenzeneacetamide 

10 To a stirred 4°C CH202 solution (5 mL) containing HNMe2 
(180 mg, 4 mmol) under N2, was added 2 M AlMC3 in toluene (2 mL. 

4 nunol). The reaction was wanned to 20°C and stirred for five minutes 
before adding a CH2Cl2 solution (4 mL) containing a-[[(trifluoroacetyl)-

amino]methyl]benzeneacetic acid. ethyl ester (600 mg, 2.1 nunol). 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 

Na2S04, 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 (2 mL) containing 1 N aq. NaOH (3 mL). The reaction was diluted with 

brine, exttacted 4 x with EtOAc, dried over Na2S04. and concenttated to 

yield the title compound as a clear oil (280 mg, 74%). 

25 

c. a-[[[2-Hydroxy-2-(4-hydroxy-J.[ (metbylsulfonyl)amino 1· 
pbenyl]ethyl]amino]methyl]·N,N-dimethylbenzeneacetamide 

The tide compound was prepared from a.-(aminomethyl)-N.N-

di.methylbenzeneacetamide 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. 

lff NMR (270 MHz. CD30D):. 8 2.844 (s,1.SH). 2.85 (s, l.SH). 2.90 (s •. 

3H), 2.96 (s, l.SH), 2.98 (s, l.SH), 3.1-3.345 (m, 3H). 3.63 (m. IH). 4.4 

(m, lH), 4.93 (m, lH), 6.90 (d, IH). 7.13 (d. lH), 7.29-7.45 (m. 6H). 
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13c NMR (67 MHz.. CD30D): a 34. 7. 35.9. 38.08. 45.6. 45. 7. 50. 7. 50.8. 

54.0. 54,l, 67.76, 67.79, ·115.1, 122~6. 124.0. 124.6, 127.5, 127.6. 128.0, 

129.2, 131.9, 134.9. 150.6. 171.4. 

Mass (M+ H) 421 

5 Calculated for 0.88 mol H20 and 1.22 mol TF A: 

10 

Cale. Found 

c 46.75 46.76 

H 5.24 5.08 
.N 7.29 7.29 

s 5.56 5.47 

F 12.06 12.08 

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

flow rate of 1.5 mUminute; detection· at 220 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

15 MeOH, 10% H20, 0.2% H3P04); retention times= 13.1 and.13.2 minutes. 

Example 19 

(R),(R)·N-[5·[1·(Hydroxy-2-[[1·(3,4-di111ethoxypbenyl)·2-pbenyletbyl]-

20 amino]ethyl]-2-(hydroxy)pbenyl]methanesulfonamide, triOuoro­

acetate salt 

HO H 

Q;~ 
HO • 

1

Me OMe OMlt 
H . 

25 A. 1-(3,4-Dimethoxyphenyl)-2-phenylethanone, 0-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 . 

0-methylhydroxylamine. hydrochloride salt (3. l 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 
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washed with brine (2 x). dried over anhydrous Na2S04 and concentrated 

to obtain a 1 :6 mixture of the syn/anti isomers. which were separated on a 

prep HPLC C1s column eluting with 86% solvent B (solvent A = 10% 

MeOH. 90% H20; solvent B = 90% MeOH. 10% H20) to afford 1.1 g 

S (3.85 mrnol, 13.5% yield) of the syn oxime as a yellow gum and 6.34 g 

(22.22 mmol, 78% yield) of the anti oxime as a crystalline mated.al. 
Mass (M+H) 286; (M-H)· @ 284. 

10 

Cale. 

c 71.56 

H 6.71 

N 4.91 

Found 

71.31 

6.67 

4.79 

HPLC: 98.8% pure. Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 220 nm: gradient elution 0-100% 

B over 30 minutes. (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

15 MeOH. 10% H20, 0.2% H3P04); retention time = 29.6 minutes. 

B. (R)-cx-(3,4-Dimetbyoxypbenyl)benzeneetbanamine 

To a cooled (0°C) solution of L-(+)-norephedrine (7.95 g, 

52.6 mmol, 2.5 eq.) in anhydrous TiiF (75 mL) was added 1.0 M solution 

20 ofBH3-THFcomplex (105 mL) undernittogeri. After wanning to 20°C 

and stirring for 15 minutes. anti-1-(3.4-dimethoxyphenyl)-2-

phenylethanone. 0-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 pH to 2.5. The residue was dissolved in water. the pH was adjusted to 
10 with 1.0 N aq. NaOH and the solution was exttac~ with ether (4 x). 

The organic layer was washed with brine (3 x). dried over Na2S04 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 to pH 2 with 4.0 M solution of HO in dioxane. After dilution with Et20. 

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 organic layer was washed 

with brine. dried over anhydrous Na2S04 and then concentrated to dryness 

·'' 
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to fumish 5.4 g of pale yellow gum. This gum was purified by SiCh 

column using 1: 1 EtOAclhexanes to obtain 2.6 g which upon 

recrystaliution from hexanes gave 2.2 g (8.54 mmol. 40.5%) of the title 
compound with an ee of 89.18%. 

Mass (M+H) 258. (M-H) 256. 

Calo~ -72.9° (c = 0.72, MeOH) 

Cale. Found 

c 74.39 74.18 

H 7.80 7.48 

N 5.42 5.45. 

HPLC: 99.3% pure. Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 220 nm: gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH,-90% H20, 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention time= 15.6 rriinutes. 

C. (R)-N-(5·(2·1odo-l-((triethylsilyl)oxy]ethyl]-2-(phenyl­

metboxy)phenyl]metbanesulfonamide 

1. (R)·2-Bromo-l-[4-pbenylmethoxy·3-[(methylsulfonyl)· 

amino)pbenyl]etbanol 

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)-a.a-diphenyl-2-pyrrolidinemethanol (1.13 g. 4.46 mmol) 

and trimethylboroxine (418 µL. 2.99 mmol) in toluene (11 mL) under N1. 

25 The reaction was stirred at ambient for -30 minutes and then heated to 
retlux for 2.75 hours. Upon cooling, this solution was added to a stirred 

-13°CTIIF (185 mL) solution under N2 containing 2-bromo-1-[4: 

phenylmethoxy-3-((methylsulfonyl)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.lM BH3-MeiSrrHF (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 terr-butyl ether was carefully added. The 

mixture was washed with H20 (4 x 100 mL = 400 mL) (until final wash 

T 
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had pH-4-5), diluted with EtOAc (50 mL), dried over Na2S04. After 

solvent removal in vacuo, 12.84 g (90%) of crude title compound was 

obtained in 86% purity with an ee of 96.9%. 

5 1. - (R)-2-lodo-l-[4-pbenylmethoxy·3-[(methylsulfonyl)-

amino]phenyl]etb_.aol 

A mixture of (R)-2-bromo-1-(4-phenylmethoxy-3-

[(methylsulfonyl)amino]phenyl]ethanol (12.4 g, 31 mmol) and Nal (52 g. 

346 nunol) were refluxed in acetone (190 mL) forl.75 hours. After 

10 filtration. the filtrate was concentrated to a pasty red-brown solid which 

was partitioned between CH2Cl2 (150 mL)/H20 (190 mL). The organic 

phase was washed with 150 mL-23.5% w/w aq. sodium bisulfite and with 

H20 (150 mL). dried over Na2S04 and concenttated to give the tide 
compound (12.72 g, 91%). 

15 

3. · (R).N-[5·[2-Iodo-l·[(triethylsilyl)oxy]ethyl)-2-

(pbenylmethoxy)phenyl]methanesulfonamide 

To a stined DMF (65 mL) solution containing (R)-2-iodo­

l-[ 4-phenylmethoxy-3-[(methylsulfonyl)amino Jphenyl]ethanol (12. 7 g, 

20 28 mmol), imidazole (5.25 g, 77 mmol), and 4-dimethylaminopyridine 

.(0.30 g, 2.46 mmol) was added triethylsilyl chloride (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. CuS04, 1 x 100 mL H20. 1 x 100 mL 

2S sat. bri~ and dried over Na2S04. The filtrate was concentrated in vacuo 
to give 15.81 g of tan solid which was dissolved in -125 mL CH2Cl2 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. 
lH NMR (270 MHz. CDCl3): a 0.50-0.68 (m. 6H), 0.90 (t. 3H), 2.90 (s. 
3H. S(hCH3)~ 3.32 (m, 2H), 4.72 (t, lH). 5.10 (s, 2H). 6.82 (bs. lH). 6.99 

(d, lH). 7.12 (dd, 2H), 7.32-7.48 (m, 5H). 7.52 (d. IH). 
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13C NMR (68 MHz. CDCl3): S 4.7, 6.7, 15.l, 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+Nff4) 579; (M-H) 560 

HPLC: >99% pure. Shimadzu, YMC S3 ODS (6.0 x 150 JTU11); flow rate of 

5 1.5 mUminute; detection at 217 nm; gradient elution 0-100% B over 40 

minutes (A = 10% MeOH, 90% H20, 0.2% H3P04 and B = 90% MeOH, 

10% H20, 0.2% H3P04); retention time = 45 minutes. 

. 10 
D. (R),(R)·N·[S·[l·(Triethylsilyl)oxy-2-[[l.(3,4·dimetboxyphenyl)· 

2-pbenyletbyl]amino ]etbyl]·2-(pbenylmethoxy )pbeliyl]~ 

methanesulfonamide 

A mixture of (R)-a-(3,4-dimethoxyphenyl)benzeneethanamine 

(1.75 g, 6.8 mmol), (R)-N-[5-[2-iodo.;I-[(triethylsilyl)oxyjethyl)-2-

(phenylmethoxy)phenyl]methanesulfonamide (3.1g,5.52 mmol) and N,N-

15 diisopropylethylaminc ( 4.8 mL. 27.55 mmol) in TIIF (2 mL) was heated at 

110°C in a sealed flask for 58 hours. The. reaction mixture was cooled. 

diluted with EtOAc and washed with brine (3 x). The organic layer was 

dried over anhydrous Na2S04 and concentrated to obtain a yellow gum 

which was purif\ed by Si02 column eluting with 30% EtOAc/hexancs to 

20 obtain 2.64 g (3.82 mmol, 69%) of the title compound. 

25 

Mass (M+H) 691 

Calculated for 1.92 mol of H20: 

Cale. 
c 62.90 

H. 7.48 

Found 

62.79 

6.99 
N 3.86 3.97 

s . 4.42 4.46 

HPLC: 89% pure. Shimadzu LC"'.'6A. YMC S3 ODS (6.0 x 150 mm); flow 

rate of 1.5 mUminute: detection at 220 nm: gradient elution 0-100% B 

30 over 30 minutes (A = l0% MeOH. 90% H20. 0.2% H3P04) and (B = 90% 

McOH, 10% H20, 0.2% H3PO.i); retention time = ~7 .2 minutes. 
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E. (R),(R).N·(S·[l·(Hydroxy-2-[[l-(3,4-dimethoxyphenyl)-2· 

pbenylethyl]amino ]ethyl]·2·(phenylmetboxy)pbenyl]· 

metbanesulfonamide 

To a solution of compound (R),(R)-N-[5-[1-(triethylsilyl)oxy-2-

5 [(1-(3.4-dimethoxyphenyl)-2-phenylethyl ]amino ]ethyl]-2-(phenyl­

methoxy)phenyl]methanesulfonamide (2.6 g. 3.76 mmol) in THF (50 mL) 

was added AcOH (0.9 rnL) at room temperature _followed by 1.0 M 
solution of TBAF in raF (9.4 mL). After stirring at room temperature for 
1.5 hours. the reaction was concentrated, diluted with EtOAc (100 mL). 

10 and washed successively with saturated aqueous solution of NaHC03 (2 x) 

arid brine (3 x). The organic layer. after drying over anhydrous MgS04, 
was concentrated to a pale yellow gum which was purified by Si(h 

column using 1:1 of EtOAc/hexanes.to remove nonpolar impurities and 

then by using 5% MeOH/CH2Cl2 to obtain 2.0 g (3.46 mmol •. 92%) of the 

15 title compound. 
Mass (M+H) 577 

Calculated for 0.91 mol of water: 
Cale. Found 

c 64.81 64.81 

20 H 6.43 6.41 

N 4.72 4 .. 72 

s 5.41 5.37 
. I 

HPLC: 98% pure, Shimadzu LC-6A. YMC S3 ODS (~.O x 150 mm); flow 
rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B 

25 over 30 minutes (A = 10% McOH. 90% H20. 0.2% H3P04); B = 90% 
MeOH, 10% H20, 0.2% H3P04); retention time= 21.3 minutes. 

F. (R),(R)-N-(S-[l·(Hydroxy-2-[[l-(3,4-dimethoxypbenyl)·2· 

pbenyletbyl]amino]etbyl]·2·(hydroxy)phenyl]methane-

30 sulfonamide, triftuoroacetate salt 

(R),(R)-N-[ 5-[ l-(Hydroxy-2-([ 1-(3,4-dimethoxyphenyl)-2-

phenylethyl]amino ]ethyl]-2-(phcnylmethoxy)phenyl]methane­

sulfonamide, (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 

T 
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40 minuteS at room temperature. The catalyst was filtered through Celite 

and washed with MeOH. The flltrate and MeOH washings were 

combined and concentrated to afford 1. 7 g as a white foam. This material 

was chromatographed using a prep Cts HPLC column eluting with 41 % . 

5 solvent B (solvent A = 10% MeOH, 90% H20, 0.1 % TF A; solvent B = 
90% MeOH, 10% H20, 0.1 % TFA) to obtain 1.82 g (92%) of the title 

compound. 
lff NMR (270 MHz. CD30D): 3 2.88-2.93 (m, lH), 2.90 (s, 3H, 

SQiCH3), 3.03-3.12 (m, lH), 3.24·3.Sl (m, 2H), 3.56-3.68 (dd, lH), 3.77 

10 (s, 6H, OCH3), 4.39-4.45 (dd, lH), 4.70-4.76 {dd, lH), 6.83-6.91 (m. 3H), 

6.98-7.04 (m, 4H), 7.12-7.19 (m, 4H), 7.30-7.31(d, lH)~ 
13 ~ . C NMR (68 MHz. CD30D): u 39.6. 40.2. S3.6, 56.3. 56.S. 65.9, 70.0. 

112.8, 112.9, 116.6, 122.9, 124.3, 125.S. 126.1. 127.4, 128.1. 129.6, 130.5. 

133.6, 137.0, 150.9, 151.S. lSl.6. 

15 · Mass (M+H) 487 
(a]o = -32.77 (c = 0.9, MeOH) 

Calculated for 0.5 mol Hi<> and 1.40 mol TFA: 
Cale. Found 

c 50.96 50.79 

20 H 4.98 4.99 

N 4.28 4.32 

s 4.89 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 mUminute: detection at 220 nm: gradient elution 0-100% B 
over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

MeOH. 10% H20, 0.2% H3P04); retention time= 17.6 minutes. 

30 Example 20 
(R)-N-[5-[2-[[bis(4-Methoxypbenyl)methyl]amino]-l·hydroxyethyl]·2· 

hydroxyphenyl]methanesulfonamide, triftuoroacetate salt 

r 



KM36a 
- 65 -

OMe 

. HO .J:I 

~o 
HO N"'S. 

• Me OMe 
H 

The title compound was prepared by coupling of 4.4'­

dimethoxybenzhydrylamine (preparation described in Example 14) with 

5 (R)-N-[5-[2-iodo-l-[(ttiethylsilyl)oxy]ethyl]-2-(phcnylmethoxy)phenyl]-

methanesulfonamide utilizing the procedures described in steps D - F of 

Example 19. In step F 44% solvent B was the eluant for the prep HPLC 

pmitication. 
lff NMR (270 MHz. CD30D): 8 2.91 (s, 3H, -S02CH3), 3.0Z (d, J = 

10 6.45 Hi 2H), 3.79 (s, 3H, -OCH3), 3.80 (s, 3H, -OCH3), 5.51 (s, lH), 6.86 

(d, J = 8.21, lH), 6.99 (m, SH), 7.31 (d, J = 1.7, lH), 7.44 (m, 4H). 

15 

20 

13C NMR (67 MHz. CD30D): a 39.6, 54. 0, 55.8, 66.2, 69.6, 115.6, 

115.7, 124.2, 125.3, 126.1, 128.7, 129.l, 130.2, 130.4, 133.7, 151.6, 161.7. 

Mass (M+ H) 473 

Calculated for 0.95 mol H20 and 1.25 mol TFA: 

Cale. Found 

c 50.35 50.35 

H 4.'1'1 4.'1'1 
N 4.43 4.43 

s 5.07 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 mUminutc; detection at 220 nm; gradient elution 0-100% 

B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3PQ4); B = 90% 

25 MeOH, 10% H20. 0.2% H3P04); retention time= 20.7 minutes. 

Examplell 

(R)-N-[5-[2-[[bis(4-Fluorophenyl)methyl]amino ]-l-hydroxyethyl]-2-

30 hydroxyphenyl]methanesulfonamide, triOuoroacetate salt 
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F 

HO ':f 

~o 
HO N"" 8· 

· Me F 
H 

Commercially available 4,4'-difluorobenzophenone was convened 

5 to 4,4'-difluorobenzhydrylamine via the procedure described step C of 

·Example l, except for the following modifications. The amination 

reaction product was chromatographed on silica gel using 2: 1 

hexane/EtOAc to elute the formarnide prior to acid hydrolysis. The acidic 
-

hydrolysis reaction, after dilution with H20, was extracted 2 x with Et20 
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'-difluorobenzhydrylamine with (R)-N-[5-[2-iodo-1-

[(triethylsilyl)oxy ]-ethyl)-2-(phenylmethoxy)phenyl]methanesulfonamide 

utilizing the procedures described in steps D - F of Example 19. In step F, 

15 43% solvent B was the cl\lant for the prep HPLC purification. 
lff NMR (270 MHz, CD30D): a 2.91(s,3H, -S02CH3), 3.06 (m, 2H), 

5.69 (s, lH), 6.88 (d, J = 8.21 Hz), 7.05 & 7.05 (2d, lH), 7.24 (m, 4H), 

7.29 (d, lH), 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. 
Mass (M+ H) 448 

Calculated for0.2 mol H20 and 1.12 mol TFA: 

Cale. 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 
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HPLC: 97% pure, Shimadzu LC-6A, YMC 53 ODS (6.0 x 150 mm); flow 

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

over 35 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04); B = .90% 

MeOH, 10% H20, 0.2% H3P04); retention time = 20.5 minutes. 

Example22 

(R),(S)·N·[5·[1·(ffydroxy-2-[[1-(3,4-dimethoxyphenyl)·2·phenyletbyl]· 

amino]etbyl]-2-(bydroxy)pbenyl]metbanesulfonamide, triftuoro-

10 · acetate salt 

15 

A. (R)-N-[5-[l·(Hydi'oxy-2-[[1·(3,4-dimethoxypbenyl)-2-

pbenyletbyl]amino]ethyl]·l·(phenylmetboxy)pbenyl)metbane­

sulfonamide, cyclic urethane 

(R)-N-(5-(1-(Hydroxy-2•[[ 1-(3,4-dimethoxyphenyl)-2-phenyl 

ethyl]amino ]ethyl)-2-(phenylmethoxy)phenyl}methanesulfonamide was 
prepared by condensation of u-(3,4-dimethoxyphenyl)benzeneethanamine 

. 20 (prepared as described in steps A - C of Example 1) with (R)-N-[5-[2-

iodo-1-[(triethylsilyl)oxy }ethyl]-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]amino)ethyl]-2-(phenylmcthoxy)phcnyl)methane-

sulfonamide (420 m$, 0.728 mmol) in anhydrous TIIF (20 mL) was added 

Et3N (1.1 mL) followed by 1,1-carbonyldiimidazole (1.6 g, 9.87 mmol) at 

20°C under N2. After stirring for 45 minutes, the reaction was diluted 

with EtOAc and washed SUCCC$Sively with 1 N aqueous HCl, saturated 

30 solution of aqueous NaHCOJ and brine. The organic layer was dried over 

anhydrous Na2S04 and then concenttated to obtain a white foam. By 
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analytical HPLC Shimadzu LC-6A. YMC S3 ODS (6.0 x .150 mm); flow 

rate of 1.5 mUminutc; detection at 220 nm; gradient elution 0-100% B 

over 30 minutes (A= 10% MeOH. 90% H20, 0.2% H3P04) and B (B = 
9Qtf, MeOH. 10% H20. 0.2% H3P04)] the retention time of the two 

5 diastereomers weie 28.4 and 28.9 minutes. These two p~ were 

separated on pieparative C1g HPLC column using 78% solvent B (solvent 

A=90% H20/MeOH; solvent B=90% MeOH/H20) to obtain 205 mg 

(0.34 mmol, 47%) of diastereomer A as white foam (having R.R 
configuration) and 185 mg (0.31 mmol. 42%) of diastcreomer B as 

10 colorless needles (having R.S configuration, confinned by X-ray analysis). 
Mass(M+H) 603 
HPLC: 99% pure, Shimadzu LC-6A, YMC SJ ODS (6.0 x 150 mm); flow 

rate of 1.5 mlJminute; detection at 220 nm; gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

15 MeOH, 10% H20. 0.2% H3P04); retention time = 28.8 minutes. 

B. (R),(S)-N-[5-(l·(Hydroxy-2-[[l-(3,4-dimethoxyphenyl)-2-

pbenylethyl)amino)etbyl]·2-(phenylmetboxy)phenyl)metbane­

sulfonamide 

20 A solution of (R).(S)-N-(S-(l-(hydroxy-2-((1-(3A-dimethoxy-

phenyl)-2-phenylethyl]amino )ethyl)-2-(phenylmethoxy)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 

2S organic layer was dried over anhydrous Na2S04 and then concenttated to 

obtain 135 mg (78.5%) the title compound. 
Mass (M+H) 577 

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

flow rate of 1.5 mlJminute; detcetion at 220 nm; gradient elution 0-100% 

30 B over 30 minutes (A= 10% MeOH. 90% H20, 0.2% H3P04); B = 90% · 

MeOH. 10% H20. 0.2% H3P04); retention time= 21.9 minutes. 

. 'CCR" . . ttd~~- ~-- .:..,,.,, 
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C. (R),{S)-N-[5-[1-(Hydro:xyl"l-([1-(3,4-dimethoxyphenyl)·2- · 

pbenyletbyl]amino]ethyl]·2-(hydroxy)phenyl]metban9-

sulfonamide 

(R),(S)-N-[S-[1-(Hydroxy-2-[[1-(3,4-dimethoxyphenyl)-2-

5 phenylethyl]amino ]ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide 

(134 mg, 0.232 mmol) was hydrogenated using 10% Pd/C (90 mg) and 

MeOH (15 mL. AR grade) at 40 psi of hydrogen in a Parr apparatus for 40 

minutes at room temperature. The catalyst was filtered through Celite and 

washed with MeOR The filtrate and MeOH washings were combined 

10 and concentrated to obtain a white foam. This material was 

chromatographed on a prep C1s 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 tiue 

compound. 

15 lff NMR (270 MHz. CD30D): () 2.88-2.98 (m, lH), 3.04 (s. 3H, 

S02CH3), 3.17-3.26 (m, lH), 3.38-3.50 (m, 2H), 3.58-3.70 (m, lH), 3.92 

(s, 6H. OCH3), 4.58-4.68 (dd, lH), 6.92~7.08 (m. 3H). 7.12-7.22 (m, 4H), 

7 .26-7 .38 (m, JH), 7 .42 (s. lH). 
13C NMR (68 MH~ CD30D): .~ 39.5, 40.7, 53.4, 56.3, 56.5. 65.2, 69.4, 

20 112.4. 112.8, 116.6. 122.9, 124.l, 125.2, 126.0, 127.0. 128.0, 129.5, 130.4, 

133.6, 136.9, 151.0. 151.4, 151.S. 

Mass (M+H) 487 

[cx]o = +2.0° (c = 0.25. MeOH) 

Calculated for 0.56 mol H20 and 1.30 mol TFA: 

2S Cale. Found 

30 

c 51.34 51.41 

H 5.50 5.34 

N 4.43 4.36 

s 5.08 5.10 
F 11.49 11.11 

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

rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% · 

MeOH, 10% H20, 0.2% H3P04); retention time = 17 .3 minutes. 
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Example23 

(threo)·fl-[[(R)·2·Hydroxy-2-[4-hydroxy-3-[(metbylsulfonyl)amino]· 

5 phenyl]ethyl]amino]-4-metboxy-a-phenylbenzeaepropanoic acid, 

methyl ester, triftuoroacetate salt, diastereomer A 

s];: 
• Me OMe 

H 

10 A. ~-Amino-4-metboxy-a-phenylbenzenepropanoic acid, methyl 

ester 

An ethm:iol solution (35 mL) containing anishydramide (2.5 g, 

8.4 mmol) (T~ B. Johnson etal.,J. Amer. Chem., Soc •• 2a, 299 (1936)) and 

phenylmalonic acid (4 g, 22 mmol) was refluxed for six hours. The 

15 reaction mixture, after concenttation, was dissolved in methanol 

containing gaseous HCl and refluxed for six hours. The acidic solution 

was concentrated. diluted with H20 (150 mL) and exttacted 3 x with 

Et20. Any solid that fonned was collected by filtration. The Et20 

fractions weie washed 1 x with 1 N aq. HCI and discarcJed. 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 

Na2S04, and concentrated to yield 500 mg of an oil. Analytical HPLC 

using a.MeOH gradient with a YMC S3 C 18 column revealed the solid 

was a 95:5 mixture of the HCl salts of the lhreo:erythro diastereomers of 

25 the tide 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 S 10 C1s column under isoci:atic conditions using 38% solvent B 

(A= 10% MeOH, 90% H20. 0.1 % TFA) and B (B = 90% MeOH. 10% 

H2<). 0.1% TFA) to elute racemic (threo)-(3-aminoJ-4-medloxy-a-phenyl-

30 benzenepropanoic ac~ methyl ester (165 mg, 9%) and (erythro)-IJ-
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amino]-4-methoxy-a-phenylbenzenepropanoic acid. methyl ester (130 mg, 

7%). 

B. (tbreo)·P·CCCR)·2-(Triethylsilyl)oxy·2·[4-pbenylrnethoxy.J. 

[(methylsulfonyl)amino]phenyl]ethyl]amino)-4-metboxy-a­

phenylbenzenepropanoic add, methyl ester 
A mixture of (threo)-P.amino-4-methoxy-u-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. NaHC03. The EtOAc 

fractions were dried over Na2S04 arid concentrated. The resulting 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 

C1s YMC S-5 column under isocratic conditions using 77% solvent B 

(A= 10% MeOH, 90% H20) and B (B = 90% MeOH, 10% H20) to elute 
50 mg of diastereomer A of (threo)-f}-[[(R)-2-(triethylsilyl)oxy-2-(4-

20 phenylmethoxy-3-[(methylsulfonyl)amino]phenyl]cthyl]amino]-4-
methoxy-a-phenylbenzenepropanoic acid, methyl ester and 60 mg of 

diastereomer B of (threo)-(}-[[(R)-2-(triethylsilyl)oxy-2-[4-

phenylmethoxy-3-[(methylsulfonyl)amino)phenyl]cthyl]amino]-4-
methoxy-a-phenylbenzenepropanoic acid. methyl ester. 

C. (tbreo)·fi-[[(R)·l-Hydroxy-2-[4-hydroxy-3-[(metbyl­

sulfonyl)amino)phenyl]ethyl]amino ]-4-methoxy-a-phenyl· 

benzenepropanoic acid, methyl ester, triftuoroacetate salt, 

diastereomer A 

30 A mixture of diastcreomer A of (threo)-fj-[((R)-2-

(tricthylsilyl)oxy-2-(4-phcriylmethoxy-3-((methylsulfonyl)-
amino ]phenyl]ethyl]amino]-4-methoxy-a-p_henylbenzenepropanoic acid, 

methyl ester (50 mg, 0.08 mmol) and 0.2 mL of l M TBAFrrHF in 

· 0. 75 mL of mF containing 4· drops of HOAc was stirred seven hours at 

-·-1 
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20°C. After removal of the solvents in vacuo. the tesidue in MeOH 
(80 mL) containing 0.2 mL TFA and 20 mg of 10% Pd/C was 

hydrogenated for 45 minutes at 40 psi H2 using a Pm shaker. After 

filtration and concentration. the residue was purified via preparative HPLC 

S uSing a YMC SlO C1s column urider isocratic conditions using 5811> 

solvcntB (A= 1011> McOH, 90% H20, 0.1% TFA (B = 90% MeOH. 10% 
H2<), 0.1 % TFA) to yield 19 mg of the title compound. 
lff NMR (270 MHz. CD30D): 8 2.25 (t, 18), 2.74 (d, lH), 2.92 (s. 38), 

3.67 (s, 38), 3.7 (s, 3H), 4.40 (dd, 28), 4.43 (m, 18), 6.80 (dd, 4H), 6.82 

10 (d, lH), 6.98 (m, lH), 7.10-7.3 (m, 68).· 
13C NMR (67 MHz. CD30D): a 38.8, 52.3, 54.98, 55.0. 59.0, 66.1, 72.1, 

113.7. 116."6, 122. l, 123.7, 124.9. 127 .3. 128.3. 128.4. 131.3. 134.3. 135.4. 
148.9, 158.7,174.1. 
Mass (M-H) 513 

15 [a]o22 = -56° (c = 0.3, Me08) 

20 

HPLC: 88% pure. Sbimadzu LC-6A, YMC SJ ODS (6.0 x 150 mm); flow 
rate of 1.5 mUminutc; detection at 220 nm; gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH, 90% 820. 0.2% H3P04); B = 90% 
MeOH, 10% H20, 0.2% H3P04); retention time= 18.7 minutes. 
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Example24 
(threo)-Ji-[[(R)·2-Hydroxy-2-(4-hydroxy-3~((metbylsulfonyl)amino]­

phenyl]ethyl)amino]-4·methoxy-a-ph~ylbenzenepropanoic acid, 

methyl ester, triftuor0acetate sal~.diastereomer B 

HO H 

·~~ 
HO N .. ~ 

• Me OMe 
H 

Using the procedure described in step C of Example 23. the title 
compound was prepared from 60 mg of diastereomer B of (threo)-P·[[(R)-

10 2-(triethylsilyl)oxy-2-[ 4-phenylmethoxy-3-((methylsulfonyl)-
amino ]phenyl]ethyl]amino )-4-methoxy-a-phenylbenzenepropanoic acid •. 

medlyl ester for which the preparation was described in step B of Example 
23. The only diffClellc_e was that 58% solvent B was employed during the 

preparative HPLC. 
15 lff NMR (270 MHz, CD30D): 8 2.4-2.75 (m, 2H), 2.91 (s. 38.,), 3.70 (s. -

3H), 3.71(s,3H), 4.40 (~ 2H), 4.64 (~ IH), 6.79 (d. lH), 6.82 (dd, 4H), 

6.92 (m, lH), 7.10-7.3 (m, 6H). 
13 - . C NMR (67 MHz, CD30D): 8 38.7. 52.3, 53.2, 55.0. 59.1. 63.7, 70.0, 

113.7. 116.6, 122.0. 123.7, 124.9, 127.3, 128.3. 128.4, 130.9, 134.3, 135.5, 
20 148.8, 158.1, 174.0. 

Mass (M-H) 513 

[aJt>22 = + 11° (c = 0.4. MeOH) 
HPLC: 88% pure. Shimadzu LC-6A. YMC 53 ODS (6.0 x 150 mm); flow 

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

2S over 30 minutes (A= 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 
MeOH. 10% H20, 0.2% H3P04); retention time = 18.6 minutes . 
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Example25 

(erytbro)·IJ-[[(R)-2-Hydroxy-2-[4·hydroxy-3-[(methylsulfonyl)­

amino]pbenyl]ethyl]amino ]·4-metboxy-a-pbenylbenzenepropanoic 

acid, methyl ester, triftuoroacetate salt, diastereomer A 

HO H 

~~ 
HO N-~ 

• Me OMI 
H 

A. (erytbro)-~·[((R)·2~(Triethylsilyl)oxy-2·[4·pbenylmetboxy-3-

[(metbylsulfonyl)amino ]pbe~yl]etbyl)amino)-4-methoxy-a-

10 pbenylbenzenepropanoic acid, methyl ester. 

The tide compound was prepared from racemic (erythro )-J}-amino-

4-methoxy-a-phenylbenzenepropanoic acid, methyl ester ( 130 mg) for 

which the preparation was described in step A of Example 23. A mixture 

of (erythro)-P-amino-4-methoxy-a-phenylbenzene-propanoic acid (130 

15 mg, 0.6 nunol), (R)-N-[S-[2-iodo-l-[(triethylsilyl)-oxy]ethyl]-2-

(phenylmethoxy)phenyl]methanesulfonamide (310 mg, 0.67 mmol), and 

diisopropylethylamine (0.3 mL) in 1liF (1.3 mL) was heated in a sealed 

tube at 90°C for 88 hours. The same isolation and purification procedures 

described in step B of Example 23 were employed to obtain 50 mg of 

20 diaste1COmer A of (erythro)-~-[[(R)-2-(ttiethylsilyl)-oxy-2-{4-

pbenylmethoxy-3-[(methylsulfonyl)amino]phenyl]ethyl]amino]-4-

methoxy-a-phenylbenzenepropanoic acid, methyl ester and 60 mg of 

diastereomer B of (erythro)-l}-[[(R)-2-(triethyisilyl)oxy-2-[4-

phenylmethoxy-3-[(methylsulfonyl)amino ]phenyl]ethyl]amino )-4- · 

2S methoxy-a-phenylbenzenepropanoic acid, methyl ester. 

B. (erythro)·Ji·([(R)·2-Hydroxy-2-(4-hydroxy·3·((methylsulfonyl)· 

amino]pbenyl]etbyl]amino]-4-metboxy-a-phenylbenzene· 

propanoic acid, methyl ester, triftuoroacetate salt, 

30 diastereomer A 
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Diastereomer A of (erythro)•P-[[(R)-2-(uiethylsilyl)oxy-2-[4-

phenylmethoxy-3-[(methylsulfonyl)amino]phenyl]ethyl)amino]-4-
methoxy-a.-phenylbenzenepropanoic acid. methyl ester was convened to 

the 25 mg of the tide compound using the identical procedure described in 

5 step C of Example 23. except that 51 % solvent B was employed during the 

preparative HPLC. 
. lff NMR (270 MHz. CD30D): a 2.;35 (t, lH), 2.5 (d, lH), 2.79 (s, 3H), 

3.41(s,3H), 3.78 (s, JH), 4.04 (dd. 2H), 4.12 {m, lH). 6.77 (dd, 2H), 6.98 

(s, lH), 7.06 (dd, 4H), 7.30-7.45 (m, 5H). 
10 13CNMR (67 MHz. CD30D): a 38.8, 51.8, 54.7, 55.1. 59.1, 64.9, 71.5. 

113.9, 116.4, 121.6.123.7. 124.6, 128.1. 128.6. 128.9. 132.1. 134.4, 135.5, 

148.5, 159.1,172.1. 

Mass (M-H) 513 
[aJt>22 = +41° (c = 0.3, MeOH) 

15 HPLC: 90% pure, Shimadzu.LC-6A, YMC SJ ODS (6.0 x 150 mm); flow 

rate of 1.5 mUminute; detection at 220 nm; gradient elution 0-100% B. 

over 30 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention time = 17 .6 minutes. 

20 

25 

Example26 
(erythro)-f3-[[(R)-2-Hydroxy-2-[4-hydroxy-3-[(metbylsulfonyl)amino]· 

phenyl)ethyl]amino)-4-metboxy-a-phenylben7.enepropanoic acid, 

methyl ester, triftuoroacetate salt, diastereomer B 

HO H 

r(v' 
)={ <?Q'.o 

HO N-S.' 
H Me OMe 

The title compound (32 mg) was prepared from 60 mg of 
diasteieomer B of (erythro)-P-[[(R)-2-(triethylsilyl)oxy-2-(4-

30 phenylrnethoxy-3-[ (methylsulfonyl)amino )phenyl]ethyl]amino }-4-
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mcthoxy-a.-phenylbcnzenepropanoic acid. methyl ester for which the 

preparation was described in Step A of Example 25 using the procedure 

described in step C of Example 23. The only difference was that 51 % 

solvent B was employed during the preparative HPLC. 
5 lff NMR (270 MHz, CD30D): B 2.6-2.85 (m. 28). 2.86 (s. 3H). 3.45 (s. 

3H)~ 3.831 (s, 3H), 4.54 (m, lH}, 4.82 (m. lH), 5.0 (m, lH), 6.84 (m. 2H), 

7.18 (m, lli), 7.28 (dd, 4H), 7.42 -7.65 (m. SH). 
13C NMR (67 MHz, CD30D): S 38.7. 51.9. 53.3, 55.1. 59.1. 63.2, 70.4. 

113.9."116.4, 121.6, 123.7, 124.5. 128.1. 128.6. 128.9, 131.7. 134.0. 135.5, 

10 . 148.5, 159.1. 172.2. 
Mass (M-H) 513 
[a.]0 22 = -48° (c = 0.6. MeOH) 

HPLC: 84% pure. Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); flow 

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

15 over 30 minutes (A= 10% MeOH. 90% H20. 0.2% H3P04}; B = 90% 

MeOH, 10% H20. 0.2% H3P04}; retention time= 17.5 minutes. 

Example27 

20 · N-(3·[2·([1·(3,4-Dimetboxypbenyl)-2-pbenyletbyl]amino 1· 1· 

bydroxyethyl]pbenyl]methanesulfonamide, triftuoroacetate salt 

2S A. 2-Bromo-1-(3-((metbylsulfonyl)amino)pbenyl]etbanone 

Commercially available 3-aminoacetophenone was converted to 1-

[3-[ (methylsulfonyl)amino ]phcnyl]ethanone using the procedure for the 

preparation of 2-bromo-1-[4-phenylmethoxy-3-[(methylsulfonyl)amino 1-
phenylethanone described in step 4 of pan F of Example 1. 

30 To a 60°C stirred dioxane (300 mL) solution of 1-(3-((methyl- · 

sulfonyl)arnino)phenyl]ethanone (22.5 g, 105 mmol) was added Br2 

··--r 
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(17.5 g, 110 mmol). ~e solution was cooled to 20°C after one hour, 

concentrated and diluted with 350 mL of ff 20. The resulting solid was 
filtered and recrystallized from EtOH to obtain 19.6 g (59%) of the title 
compound. 

B. N-[3·[2-[[1-(3,4-Dimetboxyphenyl)-2"-pbenyletbyl]amino]· 

1-hydroxyethyl]phenyl]meth~esulfonamide . 
The title compound was prepared by coupling a-(3,4-dimethoxy-

phenyl)benzeneethanamine. prepared as described in step C of Example 1. 

10 with 2-bromo-1-[3-[(metb.ylsulfonyl)amino]phenyl]ethanone via the 

procedure described in step. D of Example 1. The title compound. after 

silica gel chromatography, was purified by preparative HPL.C using 49% 

solventB to elute the desired material from a YMC SlO C1s column. 
lff NMR (270 MH~ CD30D): a 2.74-3.17 (m, 3H). 2.9 (s. 3H). 3.52 (m. 

15 lH), 3.76 (s, 3H), 3.77 (s, 3H), 4.46 (m, lH), 4.82 (m, lH), 6.86 (m, 2H). 

7.0-7,4 (m, lOH). 
13 . . C NMR (67 MH~ CD30D): a 37.7. 38.7. 39.3, 51.9, 52.l, 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. 135.4, 135.5, 138.4, 142.5. 

20 149.4, 149. 

Mass (M+ ff) 471 

Calculated for 1.0 mol H20 and 1.3 mol TFA: 

Cale. Found 

c 52.06 51.96 

2S H 5.27 5.11 
N 4.40 4.31 

s 5.03 4.92 

F 11.63 11.72 

~C: 93% pure. Shimadzu LC-6A, YMC S3 ODS. (6.0 x 150 mm); flow 

30 rate of 1.5 mUminutc: detection at 220 nm: gradient elution 0-100% B 

over 30 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04); B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention times= 18.0 and 18.1 nlinutes. 
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Example28 

(R)-N-[3-[1-[[bis(4-Methoxyphenyl)methyl]amino}~l-hydroxy­

ethyl]phenyl]metbanesulfonamide 

OMa 

A. (R)-N-[3·[2-Iodo-1-[(trietbylsilyl)oxyJetbylJphenyl]methane· 

sulfonamide 

2-Bromo-1-[3-[ {methylsulfonyl)amino lphenyl)ethanone 

10 (pn:paration described in Example 27) was converted to the title 

. compound following the procedures described in steps l - 3 of pan C of 
Example 19 for the preparation of {R)-N-[5-[2-iodo-l-[(ttiethylsilyl)oxy)­

ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide. 

lff NMR (270 MHz. CDCl3): 3 0.49-0.62 (m. 6H). 0.88 (t, 3H), 3.00 (s, 

15. 3H, SQiCH3). 3.32 (d. 2H). 4.73 (t, lH), 7 .l0-7.35 (m, SH). 
13 ~ . CNMR(68MHz.CDCl3): u4.7,6.7, 14.8.39.2, 74.2.118.1.120.l, 

122.9, 129.6, 136.8. 144.8. 

Mass {M+H) 454 

HPLC: Shimadzu, YMC S3 ODS (6.0 x 150 mm); flow rate of 

20 1.5 mUminute; detection at 217 nm; gradient elution 0-100% B over 40 

minutes (A = 10% MeOH, 90% H20, 0.2% H3P04 and B = 90% MeOH, 

10% Hl<), 0.2% H3P04); retention time = 42.5 minutes. 

25 
8. (R)-N·[3·[2·[[bis(4·Methoxyphenyl)methyl]amino ]· l · 

hydroxyetbyl]pbenyl)metbanesulfonamide 

The title compound was prepared by coupling 4,4'­

dimethoxybenzohydrylamine {preparation described in Example 14) with 

(R)-N-[3-[2-iodo-1-[ (triethylsilyl)oxy ]ethyl ]phenyl ]methanesulfonamide. 

The same procedun:s 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] methanesulfonamide 

-···-1 
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. and subsequent deprotection. In step.E, the eluant for column 

chromatography on silica gel was 5% of (10% cone aq. NH40H I MeOH) 

in CH2Cl2. 
lff NMR (270 MHz. CDCl3): 8 2.6-2.9 (m. 2H). 2.9 (s, 3~. S02CH3). 3.8 

5 (s, 6 H, OCH3), 4.6-4.7 (m. lH), 4.8 (s, lH), 6.8-6.9 (m. 4H). 7.0-7.3 (m. 

8 H}. 

l3CNMR(68MHz.CDCl3): 839.3.55.1,65.6.71.8.113.9, 117.9.119.4. 

122.7. 128.2, 129.6 • .135.6, 136.9. 144.9, 158.·6. 

Calculated for 0. 7 mol H20: 

10 Cale. Found 

c 61.70 61.90 

H 5.91 6.15 

N 6.00 5.80 

s 6.86 6.77 

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

fl.ow rate of 1.5 mUminute: detection at 217 nm; eluted with gradient 

conditions 0-100%8 over 25 minutes (A = 10% MeOH, 90% H20, 0.2% 

H]P04 and B = 90% MeOH, 10% H20, 0.2% H3P04): retention time= 17 

minutes. 

20 (M+H)+@ 457 

Example29 

(R),(R)·N-[3·[2·[[1·(3,4-Dimethoxyphenyl)·2·phenylethyl]amino 1· 
25 1-hydroxyethyl]pbenyl]methanesulfonamide 

HO H 

-lv~ 
~~~,on 

N.s, )-{ 
H' Me OMe OMe 

The title compound 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)oxy)ethyl)-
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phenyl]methanesulfonamide (preparation described in step A of Example 

28). The same procedures as descrlbed in steps D and E of Example 19 

were employed for the condensation and deprotection. The title 

compound was purified by column chromatography on silica gel using 2-

5 69' of (10% cone. aq. Nff40H/Me0H) in CH2Cl2 as the eluant. 
lH NMR (270 MHz, CDCl3): 8 2.51 (dd, lH), 2.68 (dd,.lH), 2.90 (s, 3H, 

S<h,CH3), 2.80-3.00 {m, 2H), 3.70-4.20 {m, 3H), 3.80 (s, 3H, OCH3),-3.82 

(~ 3H, OCH3), 4.45 (m. lH), 6.70-6.82 (m, 3H), 6.90-7.30 (m, lOH). 
13C NMR (68 MHz. CDCl3): 8 39.2, 44.8, 55.0, 55.8, 55.8. 64.8, 71.8. 

10 110.0, 111.0, 117.9, 119.3, 122.5. 126.3, 128.3, 129.2, 129.5, 135.5, 137.0, 

138.4, 144.4, 148.1, 148.9. 

15 

Mass (M+ H) 471 

Calculated for 0.63 mol H20: 
Cale. 

c 62.31 

Found 

62.56 
H 6.54 6.51 

N 5.81 ~.56 

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 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 40 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 

MeOH, 10% H20. 0.2% H3P04); retention time =22.6 minutes. 

2S Example 30 
e-[[2-Hydroxy-2-(4-hydroxy-J-((methylsulfonyl)amino]phenyl]· 

etbyl]amino]benzeneheptanoic acid, methyl ester, trifluoroacetate salt 

HO · H 

~: 
HO N""s: 

I Ma 
H COzMe 

30 
A. Hexahydro-7-{phenylmethyl)·lH-azepin-2-one 
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A mixture of polyphosphoric acid (150 g) and 2-(phenylmethyl)­

cyclohexanone. oxime (9 g. 45 lnmol), which had been prepared as 

described by W. G. Kofron et al.. J. Org. Chem .• il. 439 ( 1976). was 

heated with manual stining to 120°C for 20 minutes and then at 130°<;: for 

. S ten minutes • The hot solution was poured onto 1000 g of ice, the pH 

adjusted to 4 with solid NaOH, and extracted 3 x with EtOAc. After_ . 

washing with brine, drying over Na2S04, and concentration, the residue 

was chromatographed on silica gel using 1: 1 EtOAclhexane to elute a 1: 1 

mixture of the two isomeric lactams. The mixture was separated by prep 
10 HPLC using a Cts reverse phase YMC St~ column with 68% solvent Bas 

eluant to yield 2.3 g (26%) of the title compound and 1.8 g of the isomeric 

hexahydro-3-(phenylmethyl)-2H-azepin-2-one. 

15 

8. 6-Amino-7-benzenebeptanoic acid, methyl ester 

A solution of hexahydro-7-(phenylmethyl)-2H-azepin-2-one ( 1.3 g. 

6.4 mmol) in MeOH (15 mL) and cone. aq. HC (15 mL) was heated at 

75°C for 36 hours. After.cooling and concentration. the residue was 

dissolved in McOH (SO mL). HO gas was bubbled in briefly and the 

solution refluxed one hour. After cooling and concentration, a mixture of 

20 . _ EtOAc and aq. Na2C03 was added prior to 3 EtOAc extractions. After 

washing with brine, drying over Na2S04, and concentration. 1.4 g (95%) 

2S 

of the title compound was obtained. 

c. £·[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino ]· 

phenyl]ethyl]amino)benzeneheptanoic acid, methyl ester, 

trifluoroacetate salt 

6-Amino-7-benzeneheptanoic acid. methyl ester was convened to 

the title compound following the procedures outlined in steps D and E of 

Example 1, except for th~ 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. 
lff NMR (270 MHz, CDCl3): o 1.25-1.73 (m. 6H), 2.28 (t, 2H), 2.90 (m, 

lH), 2.93 (s, 3H. S(hCH3), 3.06-3.26 (m. 3H). 3.56 (m. lH). 3.63 (s, 3H. 

OCH3), 4.84 {m,_ lH), 6.90 (t. lH), 7.1 (m. lH) 7.25-7.42 (m, 6H). 
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13C NMR (68 MHz. CDCl3): o 23.77, 23.97, 24.0, 28.8. 29.8. 32.6, 36.3, 

36.5. 38.1, 50.5, 50.7, 50.8, 59.17, 59.2, 68.1, 68.3, 115.l, 123.0. 124.0, 

124.5, 126.9, 127.0, 128.55, 128.6. 128.9, 132.0. 132.1. 135.9, 150.2, 
174.1. 

Mass (M+ H) 465 

Calculated for 0.63 mol H20 and 1.0 mol TFA: 

Cale. Found 
c 48.99 49.22 

H 6.08 S.4S 

N 4.97 

s 6.65 

4.74 

6.62 

F 10.11 11.22 

HPLC: 100% pure. Shimadzu LC-6A; YMC 53 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% H20. 0.2% H3P04); B = 90% 

. MeOH, 10% H20. 0.2% H3P04); retention time =18.0 minutes. 

Example31 
20 £·[[2-Hydroxy-2~[4-bydroxy-3-[(metbylsulfonyl)amino]phenyl]· 

ethyl]amino]benzeneheptanoic acid 

HO H 

~: 
HO N""~· 

I Me 
H COiff 

2S £-[[2-Hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino)-

phenyl]ethyl]amino)benzeneheptanoic acid, methyl ester, prepared in 

Example 30, was stirred at 20°C under N2 in 2: 1 MeCN/H20 containing 

0.1 N NaOH for one hour. After acidification with aq. HCI and 
concentration. the product was chromatographed on CHP-20 resin using 

30 10% MeCN/H20 to elute the title compound. 

--=-f 
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lff NMR (270 MHz. CDCl3): 81.4(m. 2H), 1.6 (m. 4H), 2.18 (t. 2H). 

2.90 (m, lH), 2.93 (s, 3H. S02CH3), 2.95-3.1 (m. 38), 3.3 (m, lH). 4.76 

(m. lH), 6.87 (m, lH), 7 .04 (m. lH) 7 .2-7 .38 (m, 68). 
13C NMR (68. MHz. CDC13): 3 23. 77. 23.97. 24.0, 28.8, 29.8, 32.6, 36.3. 

5 36.5, 38.l, 50.S. 50.7, 50.8, 59.17, 59.2, 68.1. 68.3. 115.1, 123.0. 124.0. 

124.5, 126.9. 127.0, 128.55, 128~6. 128.9, 132.0, 132.1. 135.9,150.2. 

174.1. 
Mass (M+ H) 451 

Calculated for0.53 inol H20: 

10 Cale. Found 

c 51 .42 57 .37 

H 6.80 6.68 
N . 6.09 6.14 

s 6.97 6.96 
15 HPLC: >99% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 

MeOH. 10% H20, 0.2% H3P04); retention time =16.0 minutes. 

20 

25 

Example32 

N-[5·[1 .. Hydroxy-2-[[6-bydroxy-l-(phenylmethyl)hexyl]amino]ethyl]· 

2-bydroxyphenyl]metbanesulfonamide, triftuoroacetate salt 

~~ 
HO N"" • 

I Me 
H CH2')H 

A. 6-Amino-7-benzeneheptanol 

To a stirred THF (15 mL) containing 6-amino-7-benzeneheptanoic 

acid, methyl ester (450 mg, 1.95 mmol), described in pan B of Example 

30 30, was added 1 M LiA114 in lliF (5 mL. 5 mmol). After six hours at 

20°C, the reaction was quenched by dropwise addition of sat. aq. Nf-4Cl •. 
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exuacted 4 x with EtOAc and dried over Na2S04. The residue, obtained 
after concentration, was chromatographed on silica gel using 5% MeOH~ 

1 % cone. NH40H. 94% CH2Cl2 to elute the title compound (250 mg, 
60%). 

B. N·[S·[l-Hydroxy-2-([6-hydroxy-l·(phenylmethyl)bexyl]· 

aniino]ethyl]·2-hydro:xypbenyl]metbanesulfonasnide 

6-Amino-7-benzeneheptanol was converted to the title compound 

following the procedures outlined in steps D and E of Example 1, except 

10 for the following modifications: 1) the prep HPLC purification of step D 

was omitted; and 2) in step E. the final product was purified by prep 

HPLC using 38% solvent 8 as eluant. 
19 NMR (270 MHz. CDCl3): () f.3-1.8 (m. 8H), 2.90 (m, lH), 2.92 (s. 

3H, SQiCH3), 3.06-3.26 (m, 3H}, 3.50 (m. 3H). 4.88 (m. lH). 6.91 (m. 

15 lH), 7.1 (m, lH) 7.25-7.42 (m. 6H). 
13C NMR (68 MHz. CDCIJ): o 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, 6i.l. 67.7. 68.1. 
68.3, 115.l, 122.9, 124.0, 124.5, 126.9. 126.93, 128.5, 128.6, 128.9, 132.0, 

132.1, 135.9, 136.0. 150.2. 
20 Mass (M+ H) 437 

25 

Calculated for 0.43 mol H20 and 1.3 mol TF A: 
Cale. Found 

c 49.86 49.87 
H 5.81 5.58 

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); flow 

rate of 1.5 mL/minute; detection at 217 nm; gradient elution 0"".100% B 
30 over 30 minutes (A = l 0% MeOH. 90% H20. 0.2% H3P04); B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention time =16.0 minutes. 

E:xample33 
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e-([2-Hydroxy-2-(4-hydroxy-3-((methylsulfonyl)amino]phenyl]· 

ethyl]amino]-N,N.;dimethylbenzeneheptanamide, tritluoroacetate salt 

;).) 
}=(J~o 

I Me 
H CONMe2 

A. 6-Amino-N,N-dimethyl-7-benzeneheptanoamide 

6-Amino-7-benzeneheptanoic acid, methyl ester was convened 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 chromatographed using EtOAc as the eluant. 

15 

B. £·[[2-Hydroxy-2-(4-hydroxy-3-((metbylsulfonyl)amino]· 

pbenyl]ethyl]amino]-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 l, 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. · 
lff NMR (270 MHz.'CDCl3): a 1.25-1.73 (m, 6H), 2.32 (t, 2H), 2.90 (s, 

3H), 2.92 (s, 38), 2.95 (m. lH), 2.99 (s, 3H), 3.06-3.26 (m. 3H). 3.55 (m. 

lH), 4.86 (m, lH), 6.88 (t, lH), 7.08 (m. lH) 7.26-7.42 (m, 6H). 
13 . . . 

C NMR (68 MHz, CDCl3): o 23.9, 24.0, 24.1, 28.9, 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 Cale. Found . 
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c 46.95 46.95 
H S.37 . S.39 

N 5.87 6.08 
F 15.91 16.25 

S HPLC: >99% pure. Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); 
flow rate of 1.5 mUmmute; detection at 217 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04);· B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention time =16.1 minutes. 

10 

15 

Example34 

e-[[2-Hydroxy-l-[4-hydroxy-3-[ (methylsulfonyl)amino]phenyl]· 

etbyl]amino]-N-methylbenzenehepUpiamide, triftuoroacetate salt 

HO H 
I 

~: 
HO N-S. 

I ,.. 

H CONHMa 

A. 6-Amino-N-methyl-7-benzeneheptanamide 

6-Amino-7-benzeneheptanoic aci~ 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 

H2NMe for HNMei in step B. . 

B. e-[[2-Hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino)· 

pbenyl)etbyl]amino]-N-metbylbenzeneheptanamide 

25 6-Amino-N-rnethyl-7-benzeneheptanamide was convened to the 

tide 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 

purified by prep HPLC using 37% solvent B as eluant. 
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lff NMR (270 MHz. CDCl3): o 1.25-1.73 (m, 6H), 2~15 {t, 2H), 2.68 (s, 

3H), 2.93 (s, 3H), 2.94 (m, lH), 3.06-3.26 (m, 3H), 3.53 (m, lH), 4.84 (m, 

lH), 6.91 (t, lH), 7.08 (m, lH) 7.26-7.42 (m, 6H). 

13C NMR (68 MHz. CDCI3): 825.6, 25.7, 26.4, 26.5. 30.7._31.7, 37.l, 

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 

Calculated for 1.0 mol H20 and 1.5 mol TFA: 

Cale. Found 

10 c 47.85 47.83 

H 5.64 5.45 
N 6.44 6.36 

s 4.91 4.57 

F 13.10 13.10 
15 HPLC: 100% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); 

20 

. flow rate of 1.5 mUminute: detection at 217 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

MeOH, 10% H20. 0.2% H3P04); retention times =1.5 and 15.7 minutes. 

Example35 
£·[[2-Hydroxy•2-[4-hydroxy.J-[(methylsulfonyl)amino)pbenyl]· 

etbyl]amino)-3,4-dimethoxybenzeneheptanoic add, methyl ester, 

tritluoroacetate salt 
HO H 

d::: o• 
HO N""S." 

I Me 
25 H C02Mlt 

A. 6-Amino-7-(3,4-dimethoxybenzene)heptanoic acid, methyl ester 

· Following the procedure described by W. G. Kofron et al.. J. Org. 

Chem.,!!,. 439 (1976), 2-(3,4-dimc;thoxyphenylmethyl)-cyclohexanone. 

oxime was prepared from commercially available cyclohexanone. oxime 

30 and 3,4-dimethoxyphenylmethylchloride, freshly prepared by tteatment of 
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commercial 3,4-dimethoxyphenylmethanol with thionyl chloride. 2-(3,4-

dimethoxyphenyl-methyl)cyclohexanone, oxime was convened to 6-

amino-7-(3,4-dimethoxybenzene)heptanoic acid, methyl ester as described 

in steps A and B of Example 30. 

8. e-[[2-Hydroxy-2-(4-hydroxy-3-[(metbylsulfonyl)amino)­

pbenyl]etbyl]amino)-3,4-dimethoxyben7.enebeptanoic acid, 

methyl ester 
6-Amino-7-(3,4-dimethoxybenzene)heptanoic acid, methyl ester 

10 was convened 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. 
lff NMR (270 MHz. CDCl3): S 1.25-.1.73 (m, 6H), 2.31 (t. 2H), 2.92 (s, 

3H), 2.99 (m, 3H), 3.15 (m, lH), 3.63 (m, lH), 3.63 (s, 3H), 3JH (s, 3H), . 

15 3.84 (s, 3H), 4.83 (m, lH), 6.88 (m, 4H), 7 .1 (m, 1 H), 7 .35 (m, 1 H). 
13C NMR (68 MHz. CDCl3): 5 23.9, 24.0, 24.1, 30.0, 32.7, 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, 128.3, 128.4. 131.8. 148.0, 149.2, 150.2, 

174.1. 

20 Mass (M+ ff) 524 

2S 

Calculated for 2.65 mo.I H20 and 1.5 mol TFA: 

Cale. Found 

c 45.30 45.30 

ff 5.67 5.36 
N 3.77 3.84 
s 4.32 3.81 . 

F 11.52 11.89 

HPLC: 92% pure, Shimadzu LC-6A, YMC 53 ODS (6.0 x 150 mm); flow 

rate of 1.5 mUmiilute; detection at 217 nm; gradient elution 0-100% B 

30 over 30 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention time =17.6 minutes. 

Example36 
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N-(2-Hydroxy-5-( (R)-l-bydroxy-2-((2-phenyl-l-( 4-pyridinyl)ethyl]· 

amino]etbyl]phenyl]methanesulfonamide, triftuoroacetate salt 

A. a-Pyridyl-benzeneethanamine 

Commercially available 4-pyridinecarboxaldehyde was convened 

to the title compound using the procedures described in steps A - C of 

Example l, except for the following modifications: 1) the 

10 chromatography of step B was omitted; 2) in step C. the intennediary 

fonnamide was purified by silica gel chromatogi'aphy using 5% 

MeOH/EtOAc as eluant; and 3) the acidic hydrolysis reaction. after 

dilution with H20. was extracted 2 x with Et20 prior to basification. 
exuaction 3 x with EtOAc and isolation of the title compound after 

15 concentration. 

B. N-{2-Hydroxy-5-[(R)· l-hydroxy-2-((2-pbenyl-1-(4-

pyridinyl)etbyl]amino]etbyl]pbenyl]metbanesulfonamide 

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 chromarographic purification of step 

D was omitted: and 2) in step F. the final product was purified by prep 
HPLC using 15% solvent B as eluanl 
lff NMR (270 MHz. CD30D): o 2.90 & 2.92 (2s. 3H. -S02CH3), 3.00-

25 3.06 (m, lH), 3.15-3.25 (m. 2H), 3.58-3.70 (m, IH), 4.68-4.78 (m, IH), 

6.85 & 6.89 (2d, lH), 7 .00-7 .23 (m, 6H), 7 .30-7.35 (m, lH), 7 .60 (1, H). 
13C NMR (67 MHz. CD30D): o 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 

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

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention times= 8.2 and 8.7 minutes. 

Example37 

a-[[(R)·2-Hydroxy-2-[4-hydroxy-3-[(metbylsulfonyl)amino]-

phenyl]ethyl]amino)-4-metlioxybenzeneacetamid~ isomer A 

A. a-([(R)-2-(Triethylsilyl)oxy-2-[4-phenylmethoxy-3-

[ (metbyliulfonyl)amino ]pbenyl]ethyl]amino)-4· 

15 nJ.ethoxybenzeneacetamide, isomer A 

a-Amino-4-methoxybenzeneacetamide (prepared as described in 

Y. B. Lee et al., Tet. Len., JL 1169 (1990)) was converted to the title 

compound following the procedure described in step D of Example 19. 

except for the following modification: in step D .after silica gel 
20 chromatography, the diastereomeric mixture was separated by prep nc 

using 5% i-PrOH/QICl3 to obtain two diastereomers A and B of the title 

compound. 

25 

B. a-([(R)·2-Hydroxy-2-[4·hydroxy-3-[(methylsulfonyl)­

amino]phenyl]ethyl]amino]-4·methoxybenzeneacetamid~ 

isomer A 
a-[[(R)-2-(Triethylsilyl)oxy-2-[4-phenylmeihoxy~3-

[(methylsulfonyl)amino)phenyl)ethyl)amino]-4-methoxybenzene-

acetamide. isomer A was convened to the title compound following the 

30 procedures described in steps E and F of Example 19. except for the 

following modificatio.ns: 1) the product of step E was purified by prep· 
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TLC using a 1 :9:90 mixture of cone. NH31MeOH/CH2C2; 2) in step F the 
hydrogenolysis was run under 1 atmosphere H2 for ten minutes; and 3) 

the product was purified by prep n..c using a 1:9:90 mixture of cone. 

NH31MeOH/CH2C2. 
5 1 H NMR (270 MHz, CD)OD): a 7 .34-7 .28 (m, 3H), 7.05 (dd, J = 2.34, 

10 

15 

8.21 Hz, lH), 6.90-6.83 (m, 3H), 4.65 (m, lH), 4.16 (s, lH), 3.77 {s, 3H), 

2.91 (s, 3H), 2.77-2.66 (m, 2H). 
13c NMR (68 MHz, CD30D): a 178.01, 161.05, 151.03, 135.88, 132.45, 

129.77, 125.77, 125.71, 124.50, 116.36, 115.03, 73.39, 67.00, 56.20, 

55.71, 39.50. 

Mass (M+H) 410 

Calculated for 2.9 mol H20: 

Cale. Found 

c 46.83 47.19 

H 6.29 4.81 

N 9.10 8.74 

HPLC: 1~ pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm)i 
flow rate of 1.5 mUlninute; detection at 217 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

20 MeOH, 10% H20, 0.2% H3P04); retention time =9.9 minutes. 

Example38 
a-[[(R)-2-Hydroxy-2-(4-hydroxy-3-[(metbylsulfonyl)amino]· 

25 pbenyl)ethyl)amino]-4-methoxyben7.eneacetamide, isomer B 

~:~~ )=( C?s, -
Ho N .... 

• Me OMlt 
H 

a-[[(R)-2-(Triethylsilyl)oxy-2-[ 4-phenylmethoxy-3-

[(mcthylsulfonyl)amino ]phenyl]ethyl]amino ]-4-methoxybenzene-

30 acctamide, isomer B of step A of Example 37 was converted to the title 

compound utilizing the procedure described in step B of Example 37. 
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le NMR (270 MHz._CD30D): 6 7.32-7.29 (m, 3H), 7.02 (dd, J = 1.76, 

8.21 Hz. lH), 6.89-6.82 (m, 3H), 4.68 (m. lH). 4.16 (s, lH). 3.77 (s, 3H), 

2.91 (s. 3H), 2.74-2.64 (m, 2H). 
13 . . C NMR (68 MHz, CD30D): 6 178.08, 161.06, 151.10, 135.95, 132.41. 

s 129.82.125.81, 125.58, 124.49, 116.45. 115.07. 73.37, 67.12. 56.15. 

SS. 78, 39.51. 

Mass (M+H) 410 

Calculated for 1.54 mol H20: 

Cale. Found 
10 c 49.46 49.54 

H 6.01 4.43. 

N 9.61 9.53 
HPLC: 1009& pure. Shimadzu LC-6A; YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute: detection at 217 nm: gradient elution 0-100% 

15 B over 30 minutes (A = 10% MeOH. 909& H20, 0.2% H3P04); B = 90% 
MeOH, 109& H20, 0.2% H3P04); retention time =9.6 minutes. 

ixampie39 
20 (R)-a-[[2-Hydroxy-2-[4-hydroxy-J.[(meti.ylsulfonyl)amino]-

pbenyl]ethyl]amino]-a-(4-methoxypbenyl)-4·methoxybenzene-

acetamide 
Olla 

HO H 

~: 
HO N.S 

I ... OMI 
H 

2S A. cx-Amino-bis·(4·metboxyphenyl)acetamide 

cx-Chloro-bis-(4-methoxyphcnyl)acetyl chloride (2.2 g, 6.8 mmol) 

prepared. as described in U.S. Patent 3,006.917. from cx-hydroxy-bis-(4-

mcthoxyphenyl)acetic acid (see T. Ohwada et al .• J. Amer. Chem. Soc .• 

.wl. 1862 (1988) for preparation) in dry dioxane (30 mL) was convened. 
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to the tide compound by bubbling NH3 through the solution for three 

hours. After filtration of the Nff4C and concentration, the residue was 

recrystallized 2 x from EtOAc prior to chromatography on silica gel using 

EtOAc to 5%·Me0H/Et0Ac to elute the title compound (468 mg, 24%). 

B. (R)-a-[[2-Hydroxy-2-(4-hydroxy-3-[(metbylsulfonyl)· 

amino]pbenyl]etbyl]amino]-a-(4-metboxypbenyl)~ 

metboxybenzeneacetamide · 
a-Amino-bis-(~methoxyphenyl)acetamide was convened to the 

10 tide compound following the procedures described in steps D - F of 

Example 19, except for the following modifications: 1) after Step D. the . 

chromatographic solvent for the first silica gel column was 3% 

MeOH/CH202 and 1:1 EtOAc/hexane for the second: 2) after step E, the 

product was eluted from silica gel with 2% MeOH/CH2Cl2; 3) in step F 

15 the hydrogenolysis was run under 1 atmosphere H2 for ten minutes; and 

4) the tide compound was purified by prep 11.C using 10% 

MeOH/CH202. 
lHNMR (CD30D, 400MHz): 3 2.31(m,2H), 2.90 (s, 3H), 3.77 (s, 6H), 

4.57 (m, lH), 6.80-7.40 (m, UH, aromatic). 

20 13CNMR (CD30D): 8 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 H20: 

Cale. Found 

25 c 56.74 56.94. 

H 5.81 5.68 

N 7.94 7.74 

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

flow rate of 1.5 mUminute: detection at 217 nm; gradient elution 0-100% 

30 B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 90% 

MeOH, 10% H20. 0.2% H3P04); retention time =15.4 minutes. 

- --· --1 
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Example40 

4-([[5·[2·[[2·(3,4-Dimetboxypbenyl)etbyl]amino]·l·hYdroxyetbyl]·2· 

hydroxypbenyl]amino]sulfonyl]benzoic acid, methyl ester 

HO ~~OMa 

.· V'o• 
0 

HO tr's· 

H 'O 
5 COzMe 

A. 5-Bromoacetyl-2-pbenylmethoxyphenyl)amino)sulfonyl]benzoic 

acid, methyl ester 

The title compound was prepared by bromination of 5-acetyl-2-
10 phenylmethoxyphenyl]amino]~ulfonyl]benzoic acid, methyl ester which in 

tum was prepared by coupling 1-[4-phenylmethoxy-3-amino)· 

phenylethanone (described in pan 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 

l, except for the following modifications: the coupted product was 

chromatographed on silica gel using 40% EtOAc/hexane and then 

recrystallized from EtOAc/hexane. 

A 1:3 HOActIHF (20 mL) solution of 5-acetyl-2-phenyl-

20 methoxyphenyl]amino)sulfonyl]benzoic acid, methyl ester (608 mg,· 
1.38 nunol) and B?2 (221 mg, 1.38 nunol) was stirred at 20°C overnight 

whereupon 70 mg of additional 81'2 was added and stirred for 24 hours. 

After dilution with EtOAc, the solution was washed with aq. NaHC03, 

brine, and dried over Na2S04. 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-(3,4·0imetboxyphenyl)ethyl]amino)· l­

hydroxyethyl]·2·hydroxypbenyl]amino ]sulfonyl]benzoic acid, 

30 methyl ester 
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The tide compound was prepared by coupling of conuriercially 

available 2-(3,4-dimethoxybenzene)ethylamine with 5-bromoacetyl-2-

phenylmethoxyphenyl]amino ]sulfonyl]benzoic acid, methyl ester and 

subsequent reactions described in steps D and E of Example 1. except for 

5 the following modifications: l) the prep HPLC purification of step D was 
. . 

omitted; and 2) the catalyst of step E was Pd(OH)2. 
19 NMR (270MHz. DMSO-d6): 6 2.6-2.7 (m, 38), 2.8-2.9 (m, 2H), 3.72 

(s, 3H, OCHJ), 3.73 (s, 3H, OCHJ), 3.83 (s, 3H, C(hCl13), 4.49 (br t. IH), 

6.60 (d, lH, J = 8.21Hz),6.72 (m, 2H), 6.80 (s, lff), 6.86 (d. lH, J = 8.21 

10 Hz), 7.06 (s, IH), 7.82 (d, 28, J = 8.8 Hz), 8.00 (d. 28, J = 8.8 Hz). 
13C NMR (67 .7 MHz. DMSO-d(;): () 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. 

MS(M+H) 531 

15 Cale. Found 

c 58.86 58.65 

H S.70 5.67 

N 5.28 5.37 

S 6.04 S.91 

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

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-_100% 

B over 30 minutes (A = 10% MeOH, 90% H20. 0.2% H3P04); B = 90% 

MeOH, 10% H20. 0.2% H3P04); retention time = 17 .7 minutes. 

25 

30 

Example41 

N-(5-(2-((2-(3,4-Dimetboxyphenyl)ethyl]amino )· l-hydroxyethyl]-2-

hydroxyphenyl}benzenemethanesulfonamide, triftuoroacetate salt 

HO ~~OU. 

. ~OMa 

co HO tt"' 9 . · 
·H 

-·---~-~--~ 
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A. 2-Bromo-1-(4-pbenylmethox.y-3-(ben:r.enemetbyl­

sulfonyl)amino]phenyletbanone 

KM36a 

Following the procedure described in step A of Example 40, the 

tide compound was prepared by bromination of l-[4-phenylmethoxy-3-
5 (benzenemethylsulfonyl)amino)phenylethanone which in tum was 

prepared by coupling 1-[ 4-phenylmcthoxy-3-amino )pbenylethanone 
(described in pan 3 of step F of Example 1) widl commetCially available 
benzenemethylsulfonyl chloride following dle procedure described in pai't 
4 of step F of Example 1. 

10 

B. N·[5-[2·U2·(3,4-Dimethoxypbenyl)etbyl]amino]-1-

bydroxyethyl]-2-bydroxypbenyl]benzenemetbanesulfonamide 

The tide compound was prepared by coupling of commercially 

available 2-(3,4-dimethoxybcnzene)cthylamine with 2-bromo-1-(4-
15 phcnylmethoxy-3-(benzenemedtylsulfonyl)amino)phenylethanone 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)2 and the fmal product 

was purified by prep HPLC using 41% solvent B. 
20 . 1 H NMR (270 MHz. CD30D): S 2.9-3.0 (m. 2H), 3.0-3.3 (m, 4H), 3.80 

2S 

30 

(s. 38, OC1i3), 3.83 (s, 3H. 0Cfi3), 4.38 (s, 2H), 4.82 (m, lH). 6.8-6.95 
(~48), 7.05-7.lO(dd, lH), 7.31(s,SH),7.38(d, lH). 

13CNMR (67.7 MHz. CD30D): a 32.7, 50.1, 55.l. 56.5. 58.8. 69.7, 

113.S, 113.7, 116.S, 122.2, 124.6, 126.6, 129.S, 130.5. 130.7, 132.l, 133.6, 
149.8, 150.4, 150.9. 
MS (M+H) 487 

Calculated for 1.21 moles of H20 and 1.0 moles of TF A: 

Cale. Found 
c 52.11 52.11 
H 5.41 5.15 

N 4.50 4.40 
F 9.16 9.06 

s 5.15 5.25 



s 
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HPLC: >97% pure, Shimadzu LC-6A, YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute; detection at 217 nm; gradient elution 0-100% 

B over 30 minutes (A = 10% MeOH~ 90% H20. 0.2% H3P04); B = 90% 

MeOH, 10% H20, 0.2% H3P04); retention time =17.0 minutes. 

Example42 

N-(5-[2-[[2-(3,4-Dimetboxyphenyl)etbyl]amino]·l·hYdroxyetbyl)·2· 

hydroxypbenyl)-4-methylbenzenesulfonamide, triftuoroacetate salt 

JvU~"* 
)=( «?;;. 0 - \...._)--"* 

HO fl's'Q 
H 1 

..--::: 

Ma 

A. 2-Bromo-1-[4-pbenylmethoxy-3-(4-methylbenzene­

·sulfonyl)amino]pbenyletbanone 

15 Following the procedure described in step A of Example 40, the 

tide compound was prepared by bromination of l-[4-phenylmethoxy-3-(4-

mcthylbenzenesulfonyl)amino ]phenylethanone except for the following 

modifications: 1) the reaction was run for six hours in CH2Cl2; 2) the 
crude product was purified by 2 recrystalizations from 95% EtOH. 1-(4-

20 phenylmethoxy-3-(4-methylbenzenesulfonyl)amino]phenylethanone in 
tum was prepared by coupling 1-[4-phenylmethoxy-3-amino)­

phenylethanone (described in pan 3 of step F of Example 1) with 

commercially available 4-methyl~nzenesulfonyl chloride following_the 

procedure described in pan 4 of step F of Example 1. 
25 

B. N-[5·[2-[[2-(3,4·Dimetboxypbenyl)ethyl]amino]·l·hydroxyetbyl]·2· 
hydroxypbenyl)-4-methylbenzenesulfonamide, triftuoroacetate salt 

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-
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phenylmethoxy-3-( 4-methylbenzenesulfonyl)amino )phenylethanone and 

subsequent reactions except for the following modifications: 1) the 

preparative HPLC purification of step D was omitted; and 2) the catalyst 

of step E was Pd(OH)2 and the final product was purified by preparative 

5 HPLC using41% solventB. . . 
lff NMR (270 MHz. CD30D): 8 2.35 (s. 3H), 2.9-3.0 (m. 2H). 3.0-3.2 

(m. 2H), 3.22-3.28 (br cl. 28), 3.81 (s, 3H, OCH.3), 3.83 (s, 38, 0Cli3), 

3.75-3.85 (m, lH), 6.70 (d, lH. J = 8.2 Hz). 6.8-7.02 (m. 4H). 7.28 (d, 2H. 

1=8.2 Hz), 7.44 (d, lH, J = 2.4 Hz), 7.62 (d, 2H. J = 8.8 Hz). 

10 13c NMR (67.7 MHz. C0300): a 21.4. 32.7. 50.0. 55.1. 56.5. 69.7. 

113.S. 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. 

15 

20 

25 

30 

MS (M+H)487 

Calculated for 0.27 moles of H20 and 1.1 moles of TFA: 

Cale. . Found 

c 52.96 52.96 

H 5.17 5.11 
N 4.54 4.31 

F 10.16 10.08 

s S.20 5.26 

HPLC: >98% pure. Shimacizu LC-6A. YMC S3 ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute: detection at 217 nm; gradient elution 0-100% 
. . l 

B over 30 minutes (A= 10% MeOH. 90% H20, 0.2%: H3P04); B = 90% 

MeOH, 10% H20. 0.2% H3P04): retention time =17.6 minutes. 

Example43. 

N-[5-[2-[[bis(4-Metboxymethylphenyl)methyl]amino]-1-hydroxy­

etbyl]·2·hydroxyphenyl]metbanesulfona_mide, triftuoroacetate salt 
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· HO ~ 

~a 
HO trS,' , .... 

H 

A. 4,4'-bis-Bromomethylbenzopbenone 

A suspension of NBS (11 g, 62 mmol) in CH2Cl2 (100 mL) 

S containing commen:ially available 4.4'-dimethylbenzophenone (6.3 g, 
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/CC4 and three times with 1 N aq. NaOH. The 

resulting solid was then rccrystalized from 30% hexane/CC4 to yield 8.4 
10 (76%) of the title compound. 

B. 4,4'-bis-Methoxymethylbenzopbenone 

A solution of 0.46 M NaOMe/MeOH (30 mL) containing 4,4'-bis­

bromomethylbenzophenone (2.1 g, 5.7 mmol) was refluxed 42 hours. 

· 15 After cooling, the reaction was partitioned between EtOAc and 5% aq. 

KHS04~ The organic layer was washed with brine, dried over Na2S04 
and concenttatcd. The resulting 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-Metboxymethylphenyl)methyl]amino)·l· 

hydroxyethyl)-2-hydroxyphenyl]methanesulfonamide, 

triftuoroacetate salt 

4,4'-bis-Methoxymethylbenzophenone was convened to 4,4'-bis­

methoxymethylbenzhydrylamine following the procedure described in 

25 step C of Example 1. except for the following modifications: I) 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 Et20 

prior to basification~ exttaction 3 x with EtOAc and isolation of the desired 

amine. 
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The tide compound was prepared by coupling 2-bromo-1-[ 4-
hydrOxy-3-[(methylsulfonyl)amino]phenyl]ethanone with 4,4'-bis-
. methoxymethylbenzhydryiamine and subsequent reaction as described in 
step B of Example 5, except for the following modifications: the crude 

· 5 product. after conversion to the TFA salt was purified by prep HPLC 
utilizing 40% solvent B as the "1uant. 
lff NMR (270 MHz. CD30D): S 2.89 (s. 3H), 3.0-3.1(m,2H). 3.36 (s, 

3H), 3.37 (s, 3H), 4.45 (s, 2H). 4.47 (s, 2H), 4.9 (lH, ), 5.62 (s. IH). 6.84 
(d. lH), 7.01 (dd. lH), 7.29 (d, lH). 7.4-7.55 (m, SH). 
13 .. 10 C NMR (67 MHz. CD30D): () & 39.6. 54.3, 58.5. 66.6, 69.7. 74.9. 

15 

20 

25 

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: 
Cale. Found 

c 50.18 50.18 
H 5.62 5.22 

N 4.12 4.37 
s 4.72 4.77 

F 10.06 10.22 

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 = 109' MeOH. 90% H20. 0.2% H3P04); B = 90% 
MeOH. 109' H20, 0.2% H3P04); retention time = 17 .4 minutes. 

Example44 

(R),(R)-N-[5-[2-[[l-(l,3-Benzodioxol-5·yl)·2·phenylethyl]amino ]· 1· 

·bydroxyethyl]·2-bydroxyphenyl]methanesulfonamide, trifluoroacetate 

30 salt 
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A. N·[S·[(R)·l·(Hydroxy·l·Ul·(l,3-benzodioxol·S-yl)·l· 

phenyletbyl]amino ]etbyl]·2-(phenylmetboxy )phenyl]· 

S metbanesulfonamide, cyclic urethane 
The tide compound was prepared by condensation of u-( l ,3-

benzodioxol-5-yl)benzeneethanamine (see Example 3 for preparation) 

with (R)-N-[S-[2-iodo-1-[(triethylsilyl)oxy ]ethyl]-2-(phenylmethoxy)­

phenyl]methanesulfonamide and subSeq,uent reaction as described in steps 

10 D- E of Example 19 to generate N-[5-[(R)-1-(hydroxy-2-[(l-(l,3-

benzodioxol-5-yl)-2-phenyletliyl]amiJlO)ethyl)-2-(phenylmethoxy)­

phenyl]methanesulfonamide. Subsequently, the N-(5-( (R)"'.1-(hydroxy-2-

[[1-( 1,3-benzodioxol-5-yl)-2-phenylethyl]amino ]ethyl)-2-(phenyl­

methoxy)phenyl]methanesulfonamide so formed was transformed to the 

15 tide compound following the procedure described in step A of Example 

22. except that the two diaslereomeric products were separated on a 

preparative HPLC C1s HPLC column using 86% solvent B (solvent 

A=90'I> Hl<)/MeOH; solvent B=90% MeOHJl-120) to elute diastereomers 

AandB. 

20 

B. (R),(R)..N-[5·(2-((1-(1,3-Benzodioxol·S·yl)-2-pbenyletbyl]· 

amino)·l-hydroxyethyl]·2-hydroxypbenyl]methane­

sulfonamide, tritluoroacetate salt 

The title compound was prepared from N-{5-{(R)-l-(hydroxy-2-

25 [[1-(l,3-benzodioxol-5-yl)-2-phenylethyl)amino]ethyl]-2-

(phenylmethoxy )phenyl]methanesulfonamide. 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. 

r 
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lff NMR (270 MHz, CD30D): S 2.9 (s, 3H), 3.04 (m. lH), 3.2-3.3 (m, 

2H), 3.52 (m. lH), 4.43 (m, IH), 4.77 (m, lH), 5.94 (s, 2H), 6.75 (s, 2H). 

6.86-7 .4 (m, 9H). 
13 . . C NMR (68 MHz, C030D): S 39.6. 40.1. 53.5, 65.8, 69.96, 103.0, 

S 109.0, 109.S. 124.2, 124.27 125.45, 126.0, 128.0, 128.48, 129.5. 130.3, 
133.57, 136.8. 149.96, 150.1, 151 .. 6. 
Mass (M+ H) 471 
[aJo = -38.0° (c = 0.51, MeOH) 

Calculated for 1.0 mole H20 and 1.13 mole TFA: 

10 Cale. Found 
c 51.09 . 51.09 

H 4.76 4.32 
N 4.54 4.43 

s 5.19 5.05 
15 F 10.43 10.05 . 

HPLC: 94'11 p~ Shimadzu LC-6A. YMC S3 ODS (6.0 x 150 mm); flow 
rate of 1.5 mVminute; detection at 220 nm: gradient elution 0-10090 B 

. . . 

over 35 minutes (A = 1090 MeOH, 9090 H20. 0.290 H3P04); B = 90% 

MeOH, 10% H20. 0.290 H3P04); retention time= 18.5 minutes. 
20 

Example4S 

(R),(S)-N-(5-(2-[[l-(l,3-Benzodioxol·S·yl)-2-pbenyletbyl]amino)-l­

hydroxyethyl]·2-hydroxypbenyl]metbanesulfonamide, triftuoroacetate 

25 salt 

HO "!15° . N . ~ 

trs~o 
HO ' Me 0 0 

H ....._,, 

The tide compound was prepared from N-[5-[(R)-1-(hydroxy-2-
[[1-( l ,3-benzodioxol-5-yl)-2-phenylethyl]amino )ethyl]-2-

(phenylmethoxy)phenyl]methanesulfonamide. cyclic urethane. 
30 diastereomer B (see step A of Example 44 for preparation) following the 
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procedures described in steps B and C of Example 22. except for final 
HPLC purification using 46% solvent B. 
lff NMR (270 MHz. CD30D): 8 2.80 (m. lH), 2.9 (s. 3H). 3.03 (m. lH). 

3.24 (m, lH), 3.43 (rn, lH), 4.46 (m. lH), 4.88 (m. lH), 5.97 (s. 2H), 6.75 . 

5 (s, 2H), 6.84-7.4 (m, 9H). 
13C NMR (68 MHz. CD30D): o 39.6, 40.5. 53.S. 65.2. 69.5. 103.0. 

108.85, 109.5, 116.6, 124.25 125.26, 126.l. 128.1, 129.6, 130.37. 133.57, 
136.7, 150.07, 150.18. 151.6. 
Mass (M+ H) 471 

10 [a]o = +2.7° (c = 0.55. MeOH) 

15 

Calculated for 1.0 mole H20 and 1.13 mole TFA: 
Cale. Found 

c 57.91 57.92 
H 4.43 4.12 

N 4.08 3.97 
s 4.67 4.62 
F 14.11 13.82 

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 35 minutes (A = 10% MeOH. 90% H20, 0.2% H3P04); B = 90% 

MeOH. 10% H20. 0.2% H3P04); retention time = 18.5 minutes. 

Example46. 

2S N-[5-[2-[[bis(4-Methox:yphenyl)methyl]amino]-1-hydrox:yethyl]-2-

Ruorophenyl]methanesulfonamide 
OMe 

HO H 

,.1vt. 
).=( ~k,o 
F N-S 

H Me OMe 

A. l-[4-Fluoro-3-((methylsulfonyl)amino]phenyl]ethanone 

1 
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The title compouoo was prepared from commercially available 4-

fluoroaceu>phenone utilizing the procedures employed in step F pans 1. 3. 

and 4 of Example 1. except for the following modifications: 1) in part 1, 

fuming nittic acid was both the solvent and reagent: the reaction was 

5 begun at -5°C and then run for 20 hours at 20°C: 2) the product, after 

isolation. was chromatographecl on silica gel using 10% EtOAc/hexane as 

the eluant; 3) in pan 3 the reduction employed Pt<h as catalyst with 40 

psi H2 using a Parr shaker; and 4) the isolated product was 

chromatographed on silica gel µsing 20% EtOAc/hexane as eluant to yield 

10 the title compound. 

B. 2-Brorno-l-[4-0uoro-3-[(methylsulfonyl)amino]phenyl)· 

ethanone 

To a stirred 20°C solution ·c4 mL) of 40% HOAclTHF containing 

15 1-[4-fluoro-3-((methylsulfonyl)amino]phenyl]ethanone (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 n.c (1:1 

EtOAc/hexane). After dilution with EtOAc. the organic layer was washed 

20 with aq. NaHCOJ and then brine before drying over Na2S04. After 

concentration. 0.58 g (44%) of the tide compound was isolated after 

recrystalization from EtOH. · 

25 

c. N-[5-[2-[[bis(4·Metboxypbenyl)metbyl]amino}-1-hydroxy­

ethyl]·2-ftuoropbenyl]metbanesulfonamide 

The title compound was prepared by coupling of 2-bromo-1-( 4-

fluoro-3-((methylsulfonyl)amino )phenyllethanone with 4.4'­

dimethoxybenzhydrylamine (preparation described in Example 14) 

following the procedure descnbed in step D of Example 1. except for the 

30 following modification: the crude product after coupling and reduction 

was chromatographcd on silica gel using 75% EtOAc/hexane to elute pure 

title compound. 
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lff NMR (270 MH~ CDCl3): 8 2.6 (m. lH), 2.8 (m, IH), 2.98 (s, 3H), 

3.76 (s. 6H), 4.6 (dd, lH), 4.77 (s, IH), 7.03 (dd, SH), 7.05-7.23 (m, 2H). 

7.49 (d, lH). 
n . . 

C NMR (68 MHz. COCl3): 8 39.76, 55.22, 65.55, 71.38, 113.89, 

. s 115.42. 115.71, 120.99. 123.76. 123.87, 124.22. 124.39, 128.14, 135.58, 

135.84, 139.74, 151.42, 155.02. 158.63. 

Mass (M-H) 473 

Calculated for 0.52 mole H20: 

Cale. Found 

10 c 59.58 59.70 
H 5.84 5.62 

N 5.79 5.67 

s 6.63 6.43 

F 3.93 4.21 

15 HPLC: >98% pmc. 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 ~utes (A= 10% MeOH. 90% H20. 0.2% H3P04); B = 90% 
MeOH, 10% H20. 0.2% H3P04); retention time= 21.4 minutes. 

20 

25 

Example47 

N-(2-Hydroxy-5-[(R)· l·bydroxy-2·[[2-pbenyl· 1·(3·,hienyl)etbyl]· 

amino]ethyl]pbenyl]methanesulfonamide, triftuoroacetate salt 

A. a-Thienylbenzeneetbanamine 

Commercially available 3-thiophenecarboxaldehyde was convened 

to the title compound using the procedures deseribed 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 
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chromatography of step B was omitted; and 3) in step C, 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 title. 

compound after concentration. 

. B. N-[2·Hydroxy·S·[(R)-l-hydroxy·2·[[2·phenyl-1-(3· 

tbienyl)ethyl)amino)etbyl)pbenyl]metbanesulfonamide 

a-Thienylbenzeneethanamine was converted to the title compound 

following the procedures outlined in steps D - E of Example 19. except for 

10 the following modifications: 1) the chromatographic purification of step 

D used 20% EtOAc/hexane as eluant; 2) the chromatographic puritication 

of step E was omitted; and 3) the benzyl ether protecting group was 

removed following the procedure described in step B of Example 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). 
lff NMR (270 MHz. CD30D): 8 2.76-2.9 (m. lH), 2.899 (s~ l.8H), 

2.908 (s, 1.28), 3.00-3.08 (m, lH), 3.19-3.34 (in. 2H), 3.4-3.5 (m, lH). 

4.67 (m, lH), 6.85 (m, lH), 7.03 (m, 3H). 7.15-7.23 (m, 4H). 7.30 (m, 

20 lH), 7.39 (m, lH), 7.54 (1, H). 
13 . C 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. 125.4. 

126.1. 127.l, 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 

30 

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

flow rate of 1.5 mUminute: detection at 217 nm: gradient elution 0-100% 

B over 35 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04}; B = 90% 
MeOH, 10% H20, 0.2% H3P04); retention time= 19.6 minutes. 
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Example48 

(R),(R)-N·(5·(1·(Hydroxy·2·[[1·(4-metboxypbenyl)·2·(4· 

ftuoropbenyl}etbyl]amino ]ethyl]·2·(bydroxy )phenyl]­

metbanesulfonamide, triftuoroacetate salt 

HO =~F 
oQ 

' HO N·~ OMe 
H Me 

KM36a 

A. a-( 4-Methoxyphenyl}-4-ftuorobenzeneethana ••• ~11e 

Commercially available 4-fluoropbenylacetic acid, after 
-

10 conversion to the corresponding acid choride upon reflux in thionyl 

chloride. was convened to l-(4-methoxyphenyl)-2-(4-fluorophenyl)­

ethanone using the procedure described in step A of Example 9. 1-( 4-

methoxyphenyl)-2-( 4-fluorophenyl)ethanone was convened to a-(4-

mcthoxyphenyl)4-fluorobenzeneethanarnine using the procedure described 

15 in step C of Example 1. except for the following modification: . the acidic 
. . 

· hydrolysis reaction. after dllution with H20. was extracted 2 x with Et20 

prior to basification. extraction 3 x with EtOAc and isolation of the title 

compound after concentration. 

20 B. (R),(R)·N·[5-(l-(Hydroxy·2·([1·(4·methoxyphenyl)·2·(4-

nuoropbenyl)etbyl]amino]ethyl]·2·(hydroxy)phenyl] 

methanesulfonamide 
a-( 4-Methoxyphenyl)-4-fluorobenzeneethanamine was convened 

to (R)-N-[S-[1-(triethylsilyl)oxy-2-[[1-(4-methoxyphenyl)-2-(4-

25 fluorophenyl)ethyl]amino]ethyl)-2-(phenylmethoxy)phenyl]-

. 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 EtOAclhexane eluted first the R.R diastereomer A followed by the R.S 

· diastereomer B. 

- -·-·-·1 
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Diastereomer A. (R),(R)-N-[5-[1-(triethylsilyl)oxy-2-[[1-( 4-

methoxyphenyl)-2-( 4-fluorophenyl)ethyl]amino )ethyl]-2-

(phenylmethoxy)phenyl]methanesulfonamide, was desilylated as 

described in step E of Example 19, except for omission of 

S chromatographic purification. The benzyl ether protecting group was 

· removed by hydrogenation in MeOH (100 mL) containing 0.4 mL TFA 

for one hour at 20 psi uSing a Parr shaker. After HPLC verification that 

the l'CaCtion was complete, the reaction was filtered ~ugh a 0.5 micron 
filter and concentrated. The crude product was purified by preparative 

10 HPLC chromatography using a C1s HPLC column eluting with 52% 

solvent B (solvent A = 10% MeOH. 90% H20, 0.1 % TF A: solvent B = 
90% MeOH. 10% H20, 0.1% TFA) to obtain the title compound after 

concentration and lyophilization. 
lff NMR (270 MHz. CD30D): 6 2.84-2.93 (m. 1H), 2.9 (s, 3H), 3.05 (t. 

15 lH), 3.22 (t, lH), 3.5 (dd. lH),.3.78 (s, 3H), 4.42 (dd, lH). 4.70 (dd, lH), 

6.84-7.04 (m, 8H). 7.29 (d, 2H), 7.31 (d, lH). 
13CNMR (68 MHz. CD30D): S 38.95. 39.3, 53.33, 55.49. 65.2169.74. 

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 

2S 

30 

[u)o22 = -31° (c = 0.28, MeOH) 

HPLC: 93% pure. retention time 19.4 minutes. protocol described in 

Example l. 

Example49 

(R),(S)-N.[5-[1-(Hydroxy-2-[[l-(4·methoxypbenyl)·2·( 4-Puorophenyl)· 

etbyl)amino]etbyl]-1·(hydroxy)phenyl]methanesulfonamide, 

trifluoroacetate salt 

HO H 

,-/-" 
)..(> ~~,o 

HO N·~ 
H Me 

F 

OU. 



KM36a 
- 109-

Diastereomer B described in step B of Example 48, (R),(S)-N-[5-

. [ l-(triethylsilyl)oxy-2-[[l-( 4-methoxyphenyl)-2-( 4-fluorophenyl)ethyl]­

amino ]ethyl]-2-(phenylmethoxy)-phenyl]rnethanesulfonamide. was 

5 converted to the title compound using the procedure described in step B of 

Example48. . 
lH NMR (270 MHz, C030D): & 2.84-2.93 (m, lH), 2.9 (s, 3H), 3.05 (t, 

lH), 3.22 (t, lH), 3.5 (dd. lH), 3.78 (s, 3H), 4.42 (dd. lH). 4.70 f dd. l~). 

6.84-7.04 (m, SH). 7.29 (d, 2H). 7.31 (d. lH). 

10 13C NMR (68 MHz. CD30D): 8 39.27, 39.36, 53.1. 5r 4<l. 65.0 69.2, 

115.38, 115.74, 116.03, 116.28, 124.2, 124.91, 12r . • 130.80, 

131.85, 131.95, 132.6, 133.28, 150, 161. 

Mass (M+H) 475 

[a]o22 = +4.7° (c = 1.9, MeOH) 

15 HPLC: 98CJf> p~ retention time 19.4 minu~ prot0col described in 

Example 1. 

Example SO 
20 (R),(R)-N-(5-(l·(Hydroxy-2-((1·(4-hydroxypbenyl)-2·(4-ftuoropbenyl)· 

25 

etbyl]amino]etbyl]·2·(hydroxy)pbenyl]methanesulfonamide, 

triftuoroacetate salt 

A. a-( 4-Phenylmetboxypben yl)-4-ftuorobenzeileetbanamine 

To a -20°C CH202 (100 mL) solution of N-[l-(4-methoxyphenyl)-

2-(4-fluorophenyl)ethyl]formamide (1.6 g, 5.86 mmol) (for preparation 

see step A of Example 48) was added 11 mL of 1 N 8Br3 in hexane. After 

30 wanning to 0°C and stirring for one hour, an additional 5 rnL of BB11 

solution was added. After 40 minutes. the reaction was complete by 
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HPLC analysis. The reaction wu quenched upon ttansfcral into a stirred 

4°C aqueous NaHCOJ solution and extracted with CH2Cl2 (3 x). The 

organic phases were washed with pH 4 NaH2P04, brine, dried over 
Na2S04.andconccntrated to yield 1.4 g of N-[1-(4-hydroxyphenyl)-2-(4-

5 . fluorophenyl)ethyl]fonnamide as a yellow solid. To a 50C0 DMF (10 mL) 

containing benzyl bromide (400 mg, 2.3 rmnol) and N-[l-(4-

hydroxyphenyl)-2-(4-fluorophenyl)ethyl]formamide (450 mg, 1.7 mmol) 

under N2 was added 6090 Naff (200 mg, 5 mmol). After one hour :~e 

reaction was quenched with H20, exiracted with EtOAc (3 x). The 

10 organic phases were washed with H20 (3 x), brine, dried over Na2S04 and 

concentrated to yield 1 g of crude producL Aash chromarography on 
silica gel using 1:1 EtOAc/hexane eluted 300 mg of N-(1-(4-

phenylmethoxyphenyl)-2-( 4-fluorophenyl)ethyl)fonnamide. A 1: 1 

ETOH/H20 solution (10 mL) containing N-(l-{4-phenylmethoxyphenyl)-

15 2-(4-fluorophenyl)ethyl]fonnamide (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 H20 

20 

(3 x), brine, dried over Na2S04 and concentrated to yield 290 mg of a-( 4-

phenylmethoxyphenyl)-4-fluorobenzeneethanamine. 

B. (R),(R)-N-[S·[l·(Hydroxy-2-[[l-(4-hydroxypbenyl)-2-(4-

ftuoropbenyl)etbyl]amino)ethyl]·l·(hydroxy)phenyl]· 

methanesulfonamide 
Following the procedmc described in step A of Example 48. a-( 4-

25 phenylmethoxyphenyl)4-fluorobenzeneethanamine was convened to (R)­
N-[5-[1-(triethylsilyl)oxy-2-([ 1-( 4-phenylmethoxyphenyl)-2-( 4-

fluorophenyl)ethyl]amin~)cthyl]-2-(phcnylmcthoxy )phcnyl )­

methanesulfonamide. After chromatographic separation of the R.R and 

R,S diastereomers, the R,R diastereomcr was convened as described to the 

30 title compound except that 38% sovent B was employed for the final 

HPLC purification. 

lff NMR (270 MHz. C030D): S 2.87 (dd, lH), 2.9 (s, 38), 3.05 (t, IH), 

3.2S (t, lH), 3.5 (dd, IH), 4.33 (dd, lH), 4.71 (dd, lH), 6.77 (d, 2H), 6.84-

6.92 (m, 38). 6.98-7.03 (m, 3H), 7.15 (d, 2H). 7.31 (d, lH). 
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13C NMR (68 MHz. CD30D): 6 39.0, 39.32, 53.29. 65.36. 69.74, 115.71. 

115.96, 116.3, 116.74. 124.04, 124.93. 125.l, 125.8. 130.8, 131.85, 

131.95, 132.6, 133.33. 151, 159.65. 
Mass (M+H) 461 

5 [a]n22 = -28.6° (c = 0.95, MeOH) 

10 

15 

Calculated for 0.25 mol H20 and 1.4 mol TF A: 

Cale. Found 
c 49.61 49.58 

H 4.34 4.35 

N 4.48 4.46 

s 5.13 5.24 

F 15.82 15.90 

HPLC: 99% pure. retention time 16.0-minutes. protocol described in 

Example 1. 

Example SI 

(R),(S)-N-[5-[l·(Hydroxy-2-[[l-(4·bydroxypbenyl)·2·(4·ftuoropbenyl)· 

ethyl]amino)ethyl]-2-(hydroxy)pbenyl]methanesulfonamide. 

20 triftuoroacetate salt 

HO H 

~: 
HO W' 8• 

H Ma 

F 

OH 

Diastel'Comer B described in step B of Example 50, (R),(S)-N-(5-

25 [l-(triethylsilyl)oxy-2-((1-(4-phenylmethoxyphenyl)-2-(4-fluorophenyl)-

ethyl)amino ]ethyl]-2-(phenylmethoxy )phenyl]methanesulfonamide. was 

convened to the tide compound using the procedure described in step B of 

Example SO. 
lff NMR (270 MHz. CD30D): 6 2.78 (t. lH). 2.89 (s. 3H). 2.99 (t. lH). 

30 3.28 (t, lH). 3.43 (dd. lH), 4.39 (dd, lH), 4.88 (m. lH), 6.78 (d, 2H), 

6.84-6.92 (m, 3H). 6.98-7.03 (m, 3H), 7.15 (d, 2H), 7.28 (d, lH). 

···-· ·r 
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13C NMR (68 MHz, CD30D): & 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 [a]o22 = -:2.9° (c = 0.8, MeOH) 

10 

15 

Calculated for 0.25 mol H20 and 1.4 mol TFA: 

Cale. Found 
c 49.61 49.59 

H 4.34 4.15 
N 4.48 

s 5.13 

4~42 

5.25 
F 15.82 15.71 

HPLC: 97% pure, retention time 16.0 minutes. protocol described in 
Example 1. 

Example52 

(R),(S)-N-[5·Cl·(Hydroxy-2-[[l-(4-pllenylmetboxyphenyl)-2-(4· 

ftuorophenyl)etbyl]amino]ethyl]·2-(hydroxy)phenyl]metbane-

20 sulfonamide, triftuoroacetate salt 

HO H 

~: 
HO N'

5
• 

H Me 

F 

Diastereomer B described in step B of Example 50, (R),(S)-N-[5-
25 [1-(triethylsilyl)oxy-2-[[l-(4-phenylmethoxyphenyl)-2-(4-fluorophenyl)-

ethyl]amino ]ethyl]-2-(phenylmethoxy)phenyl)methanesulfonamide, .was 

converted to the title compound using the procedure described in step B of 

Example 48 except that: 1) the Parr hydrogenation was closely monitored 

by HPLC to insure the reaction was terminated after hydrogenolysis of one 
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benzyl ether; and 2) 68% sovent B. was employed for the final HPLC 

purification. 
lff NMR (270 MH~ CD30D): a 2.78 (t, lH), 2.89 (s, 3H), 3.0 (dd, lH), 

3.28 (t, lH), 3.43 (dd, lH), 4.46 (dd, lH), 4.88 (m, Iii), 5.07 (s, m), 6.87 

5 (m, 3H), 6.98-7.02 (m, SH), 7.24-7.4 (m, SH). 
13C NMR (68 MHz. CD30D): a 39.3, 39.35, 53.l, 64.8, 69.2, 70.79, 

115.77, 116.03, 116.29, 116.46, 124.0, 124.89, 125.15, 125.22, 128.41, 

128.72. 129.23. 130.71, 131.83, 131.95. 132.5, 133.25, 151, 160. 
Mass (M+H) SS 1. 

10 [a1n22 = +S.8° (c = 0.4, MeOH) 

HPLC: 95% pure, retention time 24.0 minutes. protocol described in 
Example 1. 

15 Example 53 

20 

(R),(R)-N·[5·[1·(Hydroxy-2-[[1·(4-metboxyphenyl)·2·(3· 

trift~orometbylpbenyl)ethyl]amino]ethyl]-2-(hydroxy)phenyl]­

metbanesulfonamide, trifluoroacetate salt 

HO :'Ct:)°"' 
n 

.. o '===( 
HO N.s.. OCH 

H Me 3 

A. <X·(~Metboxypbenyl)-3-triftuoromethylbenzeneethanamine 

Commercially available 3-trifluoromethylphenylacetic aCid. after 

conversion to the corresponding acid choride upon reflux in thionyl 

25 chloride, was convened to 1-(4-methox)'phenyl}-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: l 
hexanc/EtOAc. 1-( 4-Methoxyphenyl)-2-(3-trifluoromethylphenyl)­
ethanone was convened to a-( 4-methoxyphenyl)-3-trifluoromethyl-

30 bcnzcnecthanamine using the procedure described in step C of Example l, 

except for the following modifications: 1) the amination reaction required .. 

--· .•.~ . ·-------. o#" ¥--'-' 
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43 hours; and 2) 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 title compound after concentration. 

5 B. (R),(R)-N-(S·[l·(Hydroxy·2·([1·(4-methoxypbenyl)-2·(3· 

triftuonnetbyl-phenyl)ethyl]amino ]ethyl)·2·(hydroxy )· 

pbenyl)metbanesulfonamicle, triftuoroacetate salt 
Following the procedme described in step B of Example 48. a-(4-

phenylmethoxyphenyl)-3-ttifluoromethylbenzeneethanamine was 

10 converted to (R)-N-[5-[1-(ttiethylsilyl)oxy-2-[[1-(4-pheny1medloxy­

phenyl)-2-(4-tluorophenyl)ethyl]amino)ethyl]-2-(phenylmethoxy tJOenyl]­

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/CH2Cl2, 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 final HPLC purification. 
lff NMR (270 MHz, CD30D): S 2.95 (m, lH), 3.01(s,38), 3.19 (t. lH), 

3.45 (m, lH), 3.71 (dd. lH). 3.87 (s, 3H), 4.55 (dd. lH), 4.85 (dd, lH). · 

6.95-7.15 (m. 4H). 7.35-7.53 (m. 78). 
20 nc NMR (68 MHz, CD30D): a 39.32, 39.44, 53.39, 55.53. 64.89, 69.76, 

115.44, 116.29, 124,1, 124.47, 125.13, 125.78, 12!5.89, 126.84. 126.89. 

129.99, 130.83, 133.3. 133.99, 138.05. 151.38. 162. 

Mass (M+H) 525 
·caJo22 = -30.2° (c. = 0.53, MeOH) 

25 Calculated for 0.12 mol H20 and 1.25. mol TF A: 

30 

Cale. Found 

c 49.35 49.36 

H 4.29 3.93 

N 4.19 . 4.06 

s 4.79 4.93 

F 19.16 19.20 

HPLC: 99% pure. retention time 21.5 minutes. protocol described in 

Example 1. 
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Example54 

(R),(S)-N-[S·[l·(Hydroxy-2-((1·(4-methoxypbenyl)-2·(3· 

trifluoromethylphenyl)ethyl]amino]ethyl]·2·(hydroxy)phenyl]·· 

S metllanesulfonamide, tritluoroacetate salt 

HO H C'3 

Jj;:te 
H Mlt 

Diastereomcr B described in step 8 of Example 53. (R).(S)-N-(5-

10 [ 1-(triethylsilyl)oxy-2-([ 1-( 4-methoxy'phenyl)-2-(3-ttitluoromethyl­
phenyl)ethyl]amino ]ethyl]-2-(phenylmethoxy)phenyl]methane~ 
sulfonamide. was convened 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 purification. 

15 lff NMR (270 MHz. CD30D): 3 2.89 (t, lH), 3.00 (s, 3H), 3.13 (m. IH). 

3.49 (m, lH), 3.65 (dd, lH}, 3.87 (s, 3H), 4.61 (dd, lH). 4.97 (dd. lH). 
6.94-7.12 (m, 4H). 7.36-7.54 (m. 7H). 
l3C NMR (68 MHz. CD30D): S 39.29. 39.85. 53.19. SS.SS. 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 
[ a]o22 = -+-0~5° (c = O.SS, MeOH) 

Calculated for 0.3 mol H20 and 1.22 mol TF A: 
Cale. Found 

2S c 49.26 49.26 
H 4.34 4.05 

N 4.19 4.07 
s 4.79 5.00 

F !8.91 18.87 

30 HPLC: 99% pure, retention time 21.6 minutes. protocol described in 
Example 1. 



.-..., ... 

KM36a 
- 116·-

_Example SS 
(R),(R)-N-[5-[l·(Hydroxy-2-((1-( 4-diftuoromethoxypbenyl)-2-(4· 

5 ftuoropbenyl)ethyl]amino]etbyl]·2·(hydroxy)pbenyl]· 

methanesulfonamide, triftuoroacetate salt 

10 A. 

:/:='CD--o·, ""', F 

~ ~c:,o 
N .. s 

HO ·...,. OCHF2 
H 

4-Diftuorometboxybenzoic Acid 

Difluorochloromethane was bubbled through a 75°C i-PrOH 
(100 mL) solution containing conunercially available methyl 4-
hydroxybenzoate (7.5 g, 5.0 mmol) and t-BuOK (5.6g, 5 mmol). After 
two hours. 4 additional g of t-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 H20 (3x), brine, dried over 

Na2S04 and concenttated to yield 12 g of methyl 4-difluoromethoxy­
benzoate as an oil. The crude methyl 4-difluoromethoxybenzoate was 
refluxed two hours in 2: 1 MeOHJH20 containing KOH (3.4 g, 61 mmol) 

20 followed by dilution with H20. After washing the aqueous phase 2x with 
1: 1 Et20/hexane and then acidification to pH 1 with 2.5 N H2S04. the title 
compound was collected by filttation as a white solid (8.6 g). 

8. a.-( 4-Diftuoromethoxyphenyl)-4-ftuorobenzeneethanamine 

25 To a stirred suspension of Zn pwder (3.3g, 50mmol) and 

Pd(PPh3)4 (l.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-difluoromethoxybenzoyl chloride (4.7 g, 25 mmol) (prepared by 

refluxing 4-difluoromethoxybenzoic acid in SOC12). After stirring 40 
· 30 hours at 20°C, the reaction was diluted with EtOAc and H20, filtered 

through celite. and then concentrated. The crude product was dissolved in 
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EtOAc, washed with brin~ dried over Na2S04, and then concentrated to 
. . 

10 g of crude product. Chromatography on silica gel using 1 :2 

CH2Cb/hexane eluted 4 g of 1-( 4-difluoromethoxyphenyl)-2-(4-

fluorophenyl)ethanone which was convened to the title compound using 

5 the procedure described in step C of Example l, except for the following 

modifications: 1) 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 title compound after co~ttation; and 2) the 
title amine was purified from dealkylatcd a-(4-hydroxyphenyl)-4-

10 fluorobenzeneethanamine by preparative HPLC chromatography using a 

Cts HPLC column eluting with 50% solvent B (solvent A = i {)% MeOH. 

90'1> H20, 0.1% TFA; solventB = 90% MeOH.10% H20, 0.1% TFA). 

C. (R),(R)-N-[S·[l·(Hydroxy-2-[(1·(4-diftuorometboxypbenyl).2-

15 ( 4-ftuorophenyl)etbyl]amino]etbyl]·l-(llydroxy)pbenyl]­

methanesulfonamide, triftuoroacetate salt 
Following the procedure described in step B of Example 48. a-(4-

ditluoromethoxyphenyl)-4-fluorobenzcneethanamine was converted to 

(R)-N-[5-[1-(uiethylsilyl)oxy-2-[[1-(4-phenylmethoxyphenyl)-2-(4-

20 · fluorophenyl)ethyl]arnino]ethyl)-2-(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 CH202, the R,R diiistereomer was convened to the title 

compound as described in step B of Example 48, except that 60% solvent 

25 B was employed for the final HPLC purification. 
1 H NMR (270 MHz. CD30D): a 2.88 (m, IH), 2.92 (s, 3H), 3.11 (t, lH), 

3.24 (t. lH), 3.58 (dd, lH), 4.52 (dd. lH). 4.78 (dd. IH). 6.85 (t, lH). 

6.86-7 .07 (m, 6H). 7 .27 (ABq, 4H), 7 .33 (d, lH). 
13 . C NMR (68 MHz. CD30D): a 40.58. 41.02, 55.18, 66.57. 71.39, 

30 115.06, 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 
[ci]o22 = -33.4° (c = 0.47, MeOH) 
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Calculated for 0.48 mol H20 and 1.37 mol TFA: 
Cale. Found 

c 47.55 47.55 
H 4.08 3.77 

N 4.15 4.12 

s 4.75 4.86 

F 20.00 19.98 

HPLC: 97% pure. retention ti~e 20.1 minutc'9 protocol described in 
Example 1. 

Example56 

(R),(S)·N·[S·[l·(Hydroxy-2-[[1·(4-diftuoromethoxypbenyl)·2·(4-

ftuoropbenyl)etbyl]amino]ethyl]·2·(bydroxy )pbenyl]· 

15 methanesulfonamide, trifluoroacetate salt 

F 

.OCHF2 

The R,S diastcreomer described in step C of Example 55. (R).(S)-
20 N-[5-[1-(triethylsilyl)oxy-2:.((1-(4-ditluoromethoxyphenyl)-2-(4-

fluorophenyl)elhyl]amino ]ethyl]-2-(phenyl-mcthoxy}phenyl]­
methanesulfonamide. was convened to the tide compound using the 

procedure described in step C of Example 55 .. 
lff NMR (270 MHz. CD30D}: a 2. 78 (t, lH}, 2.90 (s, 3H), 3.05 (dd, IH), 

2S 3.26 (t, lH), 3.52 (dd, lH), 4.55 (dd. lH), 4.84 (m, lH), 6.85 (t, lH), 6.86-

7.11(m,6H). 7.28 (ABq, 4H), 7.29 (d, IH). 

13C NMR (68 MHz. CD30D): 8 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]n22 = +1.25° (c = 0.95. MeOH) 
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Calculatcdfor0.59molH20and 1.28 mol TFA: 

Cale. Found 

c 47.82 47.82 

H 4.15 3.73 

S N 4.20 3.91 

10 

s 4.81 5.10 

F 19.48 19.47 

HPLC: 98% pure. retention time 20.3 minutes. protocol described in 
Example 1. 

Example57 

(R),(R)-N-[5-(1-(Hydroxy-2-([1-(4·diftuorometboxyphenyl)·2-

(pbenyl)ethyl]amino]ethyl]-2·(hydroxy)phenyl]methanesulfonamide, 

15 triftuoroacetate salt 

The tide 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 Example 55, except for the . 

following modifications: 1) the Pd coupling employed benzyl. bromide; 
2) the preparative TLC separation of the R.R and R.S diastereomers of 
(R)-N-[5-[ 1 ~(triethylsilyl)oxy-2-[f l-(4-phenylmethoxyphenyl)-2-

(phenyl)ethyl]amino ]ethyl]-2-(phenylmethoxy )phenyl 1-
25 methanesulfonamide required multiple developments in 1 :4 

EtOAc/hexane; and 3) final HPLC purification of the title compound 

derived from the R.R diastcreomer utilized 54% solvent B. 
lff NMR (270 MHz. CD30D): a 2.89 (m. lH). 2.90 (s. 3H). 3·.15 (t, IH), 

3.27 (~ lH), 3.56 (dd. lH), 4.53 (dd. lH), 4.75 (dd. lH). 6.84 (d. lH). 6.87 

30 (~ lH), 7.01-7.05 (m, 3H). 7.12-7.18 (m, SH), 7.3 (d. lH), 7.39 (d. 2H). 
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13C NMR (68 MHz. CD30D): 8 39.-31. 39.76, 53.4S. 64.87, 69.7, 115.44. 

116.28, 117.18, 120.18, 124,13, 125.81, 127.87, 129.36, 130.08. 131.18. 

131.26, 131.68, 133.22, 136.27, 150, 153. 

Mass (M+H) 493 

· S [aJn22 = -30.7° (c = 0.98, McOH) 

Calculated for 1.56 mol TFA: 

10 

15 

Cale. Found 

c 48.59 48.64 

H 4.14 4.37 

N 4.18 4.24 

s 4.78 5.09 

F 18.93 19.07 

HPLC: 100% pure. retention time 19.9 minutes. protocol described in 

Example 1. 

Example SS 

(R),(S)-N-[5·[l·(Hydroxy-2-[[l-(4-diftuoromethoxyphenyl)·2· 

(phenyl)etbyl]amino]ethyl]·2·(hydroxy)phenyl]methanesulfonamide, 

20 trifluoroacetate salt 

The R.S diastereomer described in Example 57~ {R),{S)-N-[5-[1-

(triethylsilyl)oxy-2-((1-( 4-difluorornethoxyphenyl)-2-(phenyl)ethyl]-

25 amino)etbyl)-2-(phenylmcthoxy)phenyl]methancsulfonamide. was 

converted to the title compound using the procedure described in Example 

57. 

lff NMR {270 MHz. CD30D): S 2.77 (t. lH), 2.89 (s, 3H), 3.05 (dd. lH). 

3.26 (t, lH), 3.50 (dd, lH)~ 4.57 (dd, IH), 4.89 {m. lH). 6.84 (d, IH). 6.86 

30 (t. lH), 6.99-7.03 (m, 3H). 7.12-7.21 (m. SH), 7.27 (d, lH). 7.39 (d, 2H). 
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nc NMR (68 MHz, CD30D): a 39~28. 40.22. 53.34. 64.33, 69.2S, 

116.30, 117.23.120.17, 123.98, 124,94, 12S.76, 127.90, 129.36, 130.10, 

131.16, 131.33, 133.22, 136.21, 151.34, 154. 

Mass (M+H) 493 

5 [«11>22 = -2.9° (c =0.44, MeOH) 

. .10 

lS 

Calculatedfor0.22 mol H20 and 1.45 mol TFA: 

Cale. Found 
c 48.82 48.82 

H 4.25 4.26 
N 4.23 . 4.17 
s 4.84 5.19 
F 18.23 18.31 

HPLC: 100% pure. retention time 20.0 minutes, protocol described in 
Example 1. 

Example59 

{R)-N.[5-(2-([bis-(4-Ditluoromethoxyphenyl)methyl]amino]· l· 

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide, tritluoroacetate 

20 salt 

Following the procedure described in step A of Example SS. 

25 commCrcially available 4,4'-bishydroxybenzophenone was alkylated with 
difluorochloromethane to generate 4.4'-bisdifluoromethoxybenzophenone 

which was convened 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. 
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after dilution with H20. was extraeied 2 x with EtiO prior to basification, 

extraction 3 x with EtOAc and, isolation of 4,4'-bisdifluoromethoxybenz­

hydryl amine after concentration. This amine was convened to the title 

compound following the procedure described in step B of Example 48. 
5 lff NMR (270 MHz. CD30D): 5 2.90 (s, 3H), 3.06 (m, 2H), 4.9 (m, lH), 

S.69 (s, lH), 6.8S (d, lH), 6.87 (t, lH), 6.88 (t, lH), 7 .03 (dd, lH), 7 .31 (d, 

lH), 7.39 (ABq, 4H), 7.44 (ABq. 4H). 

13C NMR (68 MHz, CD30D): S 39.59, 54.37, 65.62, 69.67. 114.05, 

114.08, 116.51. 117.47, 117.5, 120.79, 120.87, 124.29, 12'.37, 126.08, 

10 130.66, 132.03, 133.34, 133.52, 133.63, 151.67, 153.46. 

Mass (M+H) 545. 
[cxJn22 = -8.6° (c = 0.73, MeOH) 

Calculated for 3.1 mol H20 and 0. 7 mol TF A: 

. Cale. Found 
15 c 44.85 44.82 

H 4.58 4.50 

N 4.12 4.07 
s 4.71 4.48 

F 17.04 16.89 

20 HPLC: 99% pure, retention time 20.4 minute~ protocol described in 

Example 1. 

Example60 

25 (R),(R)-N-[3-[2-[[1-(1,3-Benzodioxol-5·yl)-2-pbenylethyl]amino]· 

1-hydroxyetbyl]phenyl]metbanesulfonamide, triftuoroacetate salt 

30 A. 

HO H 

o,,s,oef~· 
Me' 'N V 'Q h; ,'===v' ~ 

H - -
o""'o 

(R),(R)·N·[-2-[1-(1,3·benzodioxol-S~yl)-2-phenylethyl]amino1 

benzeneetbanol, hydrochloride salt 
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Following the general procedure described in M.·J. Wu et al., JOC, 

26, °1340 (1991), commercially available piperonal (12.0 g, 80.0 mmol) 

and (R)phenylglycinol (11.0 g, 80.0 mmol) were condensed upon stirring 
in CHC3 for 18 hours at 20°C under Ar. The reaction after concentration 

5 was repeatedly dissolved in toluene and ~oncenttatcd to yield 21.4 g of dry 

imine. The imine in nlF (50 mL) was added over 40 minuJeS to a -45°C 

solution prepucd by addition under Ar of 120 mL of 2M 

benzylmagnesium chlorideffHF to a -4S°C suspension of anhydrous 
CeC3 (60.0 g, 243 mmol) in THF (300 mL) which had previously been 

10 stirred for 18 hours at 20°C. After wanning to 20°C, the reaction was 

quenched with 800 mL of water and extracted with CH2Cl2. The free base 

of the tide compound, isolated initially as a 11: 1 diastereomeric mixture 

after drying over Na2S04 and conccnttation, was purified by precipitation 

at 0°C from Et20 (500 mL) ·upon addition of methanolic Ha made by 

15 cautious addition of AcO (12.S g, 160 mmol, to -40 mL of methanol at 

0°C. Recrystalization from -400 mL of MeOH and 1.5 L of ether 

followCd by filtration at 0°C yielded 23.3 g of the title compound. 

B. (R) a-(1,3-benzOdioxol·S-yl)benzeneetbanamine 

20 Following the general procedure described in M.K. Mokhallalati et 

al., Synth. Comm., 2l. 2055 (1993), (R),(R)-N-[·2-[1-(l,3-benzodioxol-5-

yl)·2-phenylethyl]amino]ben~eneethanol, freshly generated from 21.lg 

(R),(R)-N·[-2-(1-(1,3-benzodioxol-5-yl)-2-phenylethyl)aminol­

benzeneethanol, hydrochloride salt after 3 CH2Cl2 extracts from aq. 

25 NaHCOJ , drying over Na2S04 and concentration. in 400 mL of CH2Cl2 
wu 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 completion of the addition. 
the reaction. after dilution with 200 mL of CH2Cl2 and 10% aq. Na2C03 

(600 mL), was exuacted 3 x with CH2Cl2. The oil obtained, after drying 

30 the CH202 extracts over Na2S04 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 cone. aq. HO. After cooling and basification to pH 

12 with 1 M aq. NaOH, the mixture was exttaeted 3 times with CH2Cl2 

(-200 mL). The combined organic exttacts were dried over Na2S04 and 

~I 



KM36a 
- 124·-

then conccnttated to a thick oil. To the resulting oil, after dissolution in 

500 mL of ether, was added 4 M methanolic HQ (40 mL). The resulting 

white precipitate was collected by filttation at 0°C, treated with aq. 
NaHC03, and extracted with CH2a2 to yield the title compound, after 

5 drying over Na2S04 and concenttation. 

C. (R),(R)-N·[3·[2-[[1-(l,3-Benzodioxol-5-yl)-2·pbenyletbyl]· 

· amino]·l-hydroxyetbyl]phenyl]metbanesulfonamide 

· The tide compound was prepared by coupling (R) a.-(1,3-
10 benzodioxol-5-yl)benzeneethanamine with (R)-N-[3-[2-iodo-1-

((triethylsilyl)oxy ]ethyl]phenyl]methanesulfonamide (preparation 

described in step A of Example 28) following the procedures described in 

steps D and E of Example 19. After removal of the ttiethylsilyl group as 

described in step ~ of Example 19, the crude product was purified by 

15 preparative HPLC chromatography using a C 18 HPLC column eluting 

with 60% solvent B (solvent A = 10% MeOH. 90% H20. 0.1 % TFA; 

solvent B = 90% MeOH. 10% H20. 0.1 % TFA) to obtain the title 

compound afte? concentration and lyophilization. 
lff NMR (270 MHz, C1l30D): 5 2.90 (m, lH), 2.93 (s, 3H), 3.07 (t. lH), 

20 · 3.26 (t. lH), 3.52 (dd. lH), 4.42 (dd, IH), 4.85 (d, lH), 5.96 (s, 2H), 6.76 

(5. 2H), 6.94 (s, lH), 7 .03-7 .31 (m, 8H). 
13C NMR (68 MHz, CD30D): 3 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 ~(M+ll) 455 
[a.Jo22 = -34.3° (c = 0.61. MeOH) 

Calculated for 0.5 mol H20 and 1.14 mol TFA: 

Cale. Found 

c 53.18 53.11 

30 H 4.78 4.72 
N 4.72 4.59 

s 5.40 s.so 
F 10.95 10.92 



'--·-·· 

KM36a 
- 125-

HPLC: 99% pure. retention time 19.1 minutes, protocol described in 

Example 1. 

5 Example61 

10 

(R),(R)·N·[3·[2·[[1·(4·Ditluoromethoxyphenyl)·2·(4·ftuorophenyl)· 

etbyl]amino]·l·hydroxyetbyl)phenyl)methanesulfonamide, 

triftuoroacetate salt 

The title compound was prepared by coupling a-(4-

difluoromethoxyphenyl)-4-fluorobenzeneethanamine. preparation 

described in step B of Example 55. with (Rl·N-(3-[2-iodo-1-

15 [ (uiethylsilyl)oxy]ethyl]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 entailing multiple developments of 0.25 mm silica plates 

20 using 0.3% MeOH/CH2Cl2 separated the R.R and R,S diastereomers of 

the initial coupled product (R)-N-[3-[1-(triethylsilyl)oxy-2-[[l-(4-

phenylmethoxyphenyl)-2-(4-fluorophenyl)ethyl]amino)ethyl)­

phenyl)methanesulfonamide: and 2) the R.R diastereomer was convened 

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. 

IH NMR (270 MHz. CD30D): () 2.93 (s. 3H). 2.97 (m. lH). 3.10 (t. lH). 

3.23 (t, lH). 3.58 (dd. lH), 4.52 (dd. lH). 4.84 (m. lH), 6.80-6.92 (m. 

2H), 6.84 (t. lH). 7.00-7.16 (m. 4H). 7.25 (ABq. 4H). 7.28 (m. IH). 

13C NMR (68 MHz. CD30D): S 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. 
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Mass (M+H) 494 
(a]o22 = -31.5° (c = 0.54, MeOH) 

Calculated for 0.99 mol H20 and 1.0 mol TFA: 

Cale. 
c 49.86 

Found 

49.90 

H 4.50 4.16 

N 4.47 4.41 

KM36a 

HPLC: 99% pure. retention time 20.8 minutes. protocol described in 

Example 1. 

Example62 

(R),(S)·N·[3·(2-[(l-(4-Diftuoromethoxyphenyl)·2-(4·ftuorophenyl)· 

etbyl]amino]·l·bydroxyethyl]phenyl]methanesulfonamide, 

15 triftuoroacetate salt 

F 

The R.S diastereomer of (R)-N-[3-[l-(triethyls~yl)oxy-2-[[l-(4-

20 phenylmethoxyphenyl)-2-( 4-fluorophenyl)ethyl]amino }ethyl]­

phenyl]methanesulfonamide. preparation described in Example 61, was 

convened to the title compound using the procedure described in Example 

61. 
lff NMR (270 MHz. CD300): () 2.78 (m. lH). 2.90 (s. 3H). 3.13 (dd. 

2S lH), 3.28 (t. lff), 3.5 (dd. lH). 4.56 (dd. lH), 5.0 (d. lH), 6.83-7.16 (m. 

7H), 6.84 (t, lH). 7.26 (ABq, 4H). 

13C NMR (68 MHz. CD30D): o 39.24. 39.6. 53.59. 65.0. 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 

[a]o22 = +7.0° (c = 0.57. MeOH) 

------- ----- -- ---- -T 
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Calculatedfor0.69 mol H20 and 1.1 mol TFA: 

Cale. Found 

c 49.76 49.80 

ff 4.38 

N 4.43 

s 5.07 

4.25 

4.30 

5.25 

F 18.93 19.08 

KM36a 

HPLC: 98% pure. retention time 20.6 minutes. protocol described in 

Example 1. 

Example63 

(R),(R)-N-[5·[2·[[~-(4·Dit1uoromethoxyphenyl)·l·(4·ftuorophenyl)~ 

etbyl]amino]-l-hydroxyethyl]·l-ftuorophenyl]methanesulfonamide, 

1 S triftuoroacetate salt 

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- · 

[(triethylsilyl)oxy]ethyl]-2-fluorophenyl)me1hanesulfonamide (prepared 

from 2-bromo-1-(4-fluoro-3-[(methylsulfonyl)amino]phenyl]ethanone. 

preparation described in Slep B of Example 46. utilizing the procedure 

2S described in siep A of Example 28 for (R)-N-[3-[2-iodo-1-

. [(triethylsilyl)oxyjethyl]phenyl]methanesulfonamide) following the 

_ procedures described in sieps D and E of Example 19. with lhe following 

modifications: 1) chromatography on silica gel using 20% EtOAclhexane 

followed by preparative TLC entailing multiple developments of 0.25 mm 

30 silica plaies using CH2Ch separated the R.R and R.S diastereomers of the 

initial coupled product (R)-N-[5-[l-(triethylsilyl)oxy-2-{[ 1-(4-
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phenylmethoxyphenyl)-2-(4-fluorophenyl)ethyl]aminoJethyl]-2-

fluorophenyl]methanesulfonamide: 2) the R.R diasiereomer was 

convened to the title compound as described in step F of Example 60~ 

except that 58% ~lvent B was employed for the final HPLC purification. 
5 lff NMR {270 MHz. CD30D):. 2.93 {m. lH). S 2.98 {s. 3H). 3.11 {t, lH). 

3.23 (t, lH), 3.58 (dd. lH), 4.52 (dd. lH), 4.86 (m. lH), 6.85 (t, lH), 6.86-

7.23 (m, 68),7.26 (ABq, 4H), 7.51 (d, lH). 
13 . C NMR (68 MHz. CD300): 6 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, 153.79. 

15 

Mass (M-H) 511 
[a]o22 = -28.1° (c =0.72 MeOH) 

HPLC: 99% pure. retention time 21.2 minutes. protocol described in 
Example 1. 

Example64 

(R),(S)-N-[5·[2-[[1·(4·Di0uoromethoxyphenyl)·2·(4·ftuorophenyl)· 

ethyl]amino)-1-hydroxyethyl]-2-ftuorophenyl]methanesulfonamide, 

20 triftuoroacetate salt 

HO ~tr-~ 
¥ ~~ F 

0 
s· --

F ~-.·Me OCHF2 

The R.S diastereomer. (R).(S)-N-(5-[ l-(triethylsilyl)oxy-2-[[ 1-(4-

25 phenylmethoxyphenyl)-2-(4-fluorophenyl)ethyl]arnino]ethyl]-2-

fluorophenyl]methanesulfonamide. preparation described in Example 63. 

was convened to the title compound using the procedure described in 

Example 63. _ 
lH NMR (270 MHz. CD30D): o 2.78 (t. lH). o 2.97 (s. 3H). 3.11 (dd. 

30 lH), 3.27 (t, lH). 3.50 (dd. lH). 4.55 (dd. lH). 4.99 (dd. lH). 6.85 (t. lH), 

6.88-7.21(m,6H). 7.28 (ABq~ 4H). 7.46 (d. lH). 

------r 
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13C NMR (68 MHz. CD30D): o 39.61. 40.16. 53.49. 64.66. 69.27. 

116.18. 116.50. 117.05. 117.36. 117.51. 120.62~ 124.22. 125.11. 125.22. 

126.69, 131.50. 132.16, 131.28. 132.50, 139.16, 153.85. 
Mass (M-H) 511 

5 [a]o22 = +o.5° (c = 0.81, MeOH) 

10 

15 

20 

Calculated for 0.6 mol ff 20 and 1.25 mol TF A: 

Cale. Found 

c 47 .80 47 .80 
H 4.00 4.01 

N 4.21 

s 4.81 

4.12 

4.87 

F 22.11 22.12 

HPLC: 99% pure. retention time 21.2-minutes. protocol described in 

Example 1. 

Example65 
N-[5-[2·[[1,2·Dipbenyl-l·(triftuoromethyl)etbyl]amino]-l·hydroxy­

ethyl]-2-hydroxypbenyl]metbanesulfonamide, triftuoroacetate salt 

·~~ 
~ic•oO"'=-

HO N'S• 
• Ma 

H 

A. a-(Pbenyl)-a-(triOuoromethyl)benzeneethanamine 

To a 0.4 M lithium hexamethyldisilazide in lllF (10 mL) !it 4°C 

25 under N1, was added 2.2,2-tritluoroacetophenone (0.66 g. 3.9 mmol). The 

solution was stirred two hours at 20°C. cooled to 4°C and 2 mL of 2 M 

benzylmagnesium chlorideJTHF was added. After three hours. the 

reactio~ was quenched with saL aq. NH4Cl. diluted with H20 and 

extracted with EtOAc (3 x). The organic layers were washed with H20~ 

30 then with brine. dried over Na2S04 and concentrate~. Chromatography on 

silica gel using 4: l hexane/EtOAc yielded the title compound . 
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B. N-{5·(2-((1,2-Diphenyl·l·(triftuoromethyl)ethyl]amino)-l· 

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide 

A mixture of 2-bromo-l-[4-phenylmethoxy-3-

5 [(methylsulfonyl)amino]phenylethanone (133 mg, 0.44 mmol), 
preparation described in step F of Example 1. and a-(phenyl)-a-

(trifluoromethyl)benzenee~anamine (150 mg. o~6 mmol) in 2 mL of 

· CH3CN containing 200 mg ofNal was refluxed for six hours under N2. 

Upon cooling the suspension was transferred to stirred a EtOH (10 mL) 

10 suspension of NaBH.i (250 mg). After 48 hours. the reaction was 

quenched with 1 N HCI. diluted with H20 and extracted with EtOAc l3 x) 

after adjusting the pH to 10. The organic extracts were washed with brine. 

dried over Na2S04 and concentrated .. Chromatography on silica gel using 

2: 1 hexane/EtOAc eluted N-[5-[2-[( l ,2-diphenyl-l-(ttifluoromethyl)-

15 ethyl]amino}-1-hydroxyethyl]-2-phenyhnethoxy-phenyl]methane-

sulfonamide (22 mg) which was convened to the title compound as 

described in step B of Example 48, except that 88% solvent B was 

employed for the fmal HPLC. purification. 
lff NMR (270 MHZ. CD30D): B 2.58 (dd. 0.5H). 2.7-2.9 (m. I.SH). 2.86 

. 20 (s, l.SH), 2.87 (s, I.SH). 3.08 (m. IH). 3.18 (m. lH). (4.62 (m. IH). 4.85 

(dd. IH)~ 6.8-7.4 (m. 13H). 
13C NMR (68 MHz. CD30D): B 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. 

30 

35 

Mass (M+H) 495 

HPLC: 100% pure. retention time 29.2 minutes. protocol described in 

Example 1. 

Example66 
a-[[[(R)-2-Hydroxy-2-[4-hydroxy-3-{(methylsulfonyl)amino]-

pbenyl]etbyl]aDlino]methyl)-3,4-dimethoxy-N,N-dimethyl­

benzeneacetamide, trifluoroacetate salt, diastereomer A 
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A. a-(Aminometbyl)-3,4-dimetboxy-N,N-dimethyl 

benzeneacetamide 

KM36a 

5 The title compound was prepared by conversion of a.-

10 

(aminomethyl)-3.4-dimethoxybenzeneacetic acid. methyl ester. 

preparation described in step B of Example 17. to a.-(aminomethyl)-3.~ 

dimethoxy-N.N-dimethylbenzeneacetamide following the procedures 

described in steps A and B of Example 18. 

B. a.-[[[(R)-2-Hydroxy-2-(4-hydroxy-J-[ (metbylsulfonyl)amino ]· 

phenyl]etbyl]amino)metbyl]-3,4-dimethoxy-N,N-dime~yl­

benzeneacetamidt!, diastereomer A 
Following the procedure outlined i~ step D of Example 19 •. a.-

15 (aminomethyl)-3,4-dimethoxy-N,N-dimethylbenzeneacetamide was 

convened to a-[[[(R)-2-(ttiethylsilyl)oxy-2-(4-phenylmethoxy-3-

[(med.tylsulfonyl)amino}phenyl}ethyl]aminolmethyl]-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 CH2Cl2 for one hour whereupon the reaction was quenched with 

aq. NaHC03 and extraeted 3 x with CHiC12. After drying over NaiS04 

and concentration. chromatography on silica gel using 2: 1 hexane/EtOAc 

separated diastereomers A and B of a-[[[(R)-2-(ttiethylsilyl)oxy-2-(4-

phenylmethoxy-3-[ (methylsulfonyl)amino Jphenyl]ethyl](trifiuoroacetyl)-

25 amino]methyl]-3,4-dimethoxy-N,N-dimethylbenzeneacetamide. 

Diastereomer A was stirred with TBAF in CH2Cl2}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 

Na2C03, whereupon the reaction was diluted with H20 and exaacted 3 x 

30 with EtOAc. After drying over Na2S04 and concentration. the crude a-
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[[[(R)-2-hydroxy-2-[4-phenylmethoxy-3-[(methylsulfonyl)amino}­
phenyl]ethyl]amino]methyl]-3,4.;rumethoxy:..N,N­

dimethylbenzeneacetamide was covened to the title compound as. 
described in step B of Example 48, except that 24% solvent B was 

5 employed for the final HPLC purification. 
lff NMR (270 MHz, CD300): a 2.87 (s, 3H), 2.90 (m, lH). 2.92 (s, 3H), 

2.97 (s, 38), 3.10 (t, lH), 3.18 (m, lH),_J.58 (t, lH), 3.81 (s, 3H), 3.82 

(38), 4.32 (m, lH), 4.85 (m, lH), 6.81-6.91 (m, 38). 6.97 (d, lH), 7.10 

(dd. "IH), 7.38 (d, lH). 
10 13c NMR (68 MHz, CD30D): a 36.2, 37.46, 39.57, 46.64, 51.98, 55.34, 

56.47, 69.27, 112.37. U3.54, 115.36. 116.69. 121.59, 124.3. 125.49. 
126.11, 128.69, 133.4, 150.63. 151.3. 151.65. 172.65. 

Mass (M+H) 482. 

[cx]o22 = -82.0° (c =0.24, MeOH) 

15 Calculated for 1.5 mol TF A: . 

20. 

2S 

30 

Cale. Found 

c 46.01 45.93 
H 5.02 5.03 

N 6.44 

s 4.91 

F 13.10 

6.44 

S.05 
13.13 

HPLC: 98% pure, retention time 11.9 minutes, protocol described in 
Example 1. 

Example67 
a-[[[(R)-2-Hydroxy-2-[4~hydroxy-3-[(methylsulfonyl)amino)-

phenyl]ethyl]amino]methyl]-3,4-dimethoxy-N,N-dimethyl­

benzeneacetamide, triftuoroacetate salt. diastereomer 8 

) .· 
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HO H~CONMe2 
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)=( ~s'' 
HO ~~Me 
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Diastereomer B of a·U[(R)-2-(ttiethylsilyl)oxy-2-(4-

phenylmethoxy-3-[ (methylsulfonyl)amino )phenyl )ethyl 1-
5 (trifluoroacetyl)amino ]methyl]-3.4-dimethoxy-N .N~methyl­

benzeneacetamide. preparation described in Example 66 •. was convened to 

the title compound using the procedure described in step B_ of Example 66. 
lff NMR (270 MHz. CD30D): a 2.88 (s. 3H), 2.92 (s. 3H), 2.94 (m, lH), 

. -
2.97 (s. 38), 3.10 (t, lH}, 3.22 (dd, lH). 3.60 (m, lH). 3.81 (s, 3H}, 3.82 

10 (3H}, 4.33 (m.- lH), 4.86 (m. lH), 6.81-6.91 (m. 3H). 6.97 (d, lH}, 7.11 

(<k1 lH}, 7 .39 (d, lH). 

13C NMR (68 MHz. CD30D): a 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. 

[cx]o22 = + 16.7° (c = 0.52, MeOH) 

Calculated for0.8 mol H20 and 1.5 mol TFA: 

Cale. Found 

c 45.02 45.05 

20 H 5.15 4.75 

N 6.30 6.15 

s 4.81 4.82 

F 12.82 12.72 

HPLC: 99% pure. retention time 11.9 minutes. protocol described in 

25 Example 1. 

Example68 
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N·[5·(2·([(R)l·(3, 4-Dimetboxyphenyl)-2-phenylethyl)amino}-l· 

hydroxyethyl]-2-0uorophenyl]methanesulfonamide. trinuoroacetate 

salt 

The tide compound was prepared by coupling of 2-bromo-1-(4-

fluoro-3-[(methylsulfonyl)amino)phenyl]ethanone (preparation described 
in step B of Example 46) with (R)-a.-(3.4-dimethoxyphenyl)-

bcnzeneethanamine (preparation de~ribed in step B of Example 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 chromatographed 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 lff NMR (270 MHz. CD30D): o 2.76 (t. lH). 2.96 (s. 1.5 H), 2.97 (s, 1.5 

H). 3.1 (m. lH). 3.28 (m. IH), 3. 46 (t. lH), 3.79 (s. 3H), 3.80 (s, 3H). · 

4.46 (m. IH). 4.85 (m. IH). 6.80 - 6.92 (m. 2H). 6.96 - 7.06 (m. 3H). 7.10 

- 7.20 (m. 5H), 7.45 (dd. lH). 
13C NMR (67 MHz. CD30D): o 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 tim~s 19.5 and 19.6 minutes. protocol 

2S described in Example 9. 

Example69 

N-[5·(2-[((R)l-(l~(l,3-Benzodioxol-5·yl)·2-phenylethyl)amino)-1·· 

30 hydroxyetbyl]-2-chlorophenyl]methanesulfonamide. trifiuoroacetate 

salt 
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Following the procedure described in step D of Example 1. the title 

compound was prepared by coupling of 2-bromo-l-[4-chloro-3-

5 [(methylsulfonyl)amino]phenyl]ethanone (preparation 2Ulalogous to that 

reponed in steps· A and B of Example 46 begining with 4-chloro­

acetophenone, except that the nitro group was reduced with SnCii as 

described in step A of Example 128) with (R)-a-(l.3-benzodioxol-5-yl)-

benzeneethanamine (preparation desCrlbed in step B of Example.60) 

10 except for the following modifications: the crude pro(luct after coupling 

and reduction was chromatographed on silica gel using 1 :2 EtOAc/hexane 

as elutanL The title compound was isolated after preparative HPLC using 

52% solvent B. 

lff NMR (270 MHz, CD300): S 2.78 T. lH), 2.97 (s, 1.5H). 2.98 (s, 

15 I.SH), 3.08 (m, lH), 3.24 (t,lH). 3.428 (t, lH), 4.46 (t, IH), 4.9 (m, lH), 

5.97 (s, IH), 5.98 (s, IH), 6.76 (q, 2H). 6.95 (s. IH). 7.02 - 7.06 (m. 2H), 

7.15- 7.24 (m, 4H), 7.45- 7.55 (m, 2H). 

l3C NMR (67 MHz. C030D): a 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. 

25 

Mass (M+H) 489 

~C: 100% pure, retention time 22.5 minutes. protocol described in 

Example 9. 

Example70 

N-[5·(2-([(R)l·( 1-( l,3-Benzodioxol·S-yl)-2-phenylethyl]amino )·I· 

hydroxyethyl]-2-methoxypbenyl)metbanesulfonamide, 

30 triftuoroacetate salt 
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Following the procedure described in step D of Example 1, the title 

compound was prepared by coupling of 2-bromo-l-[4-methoxy-3-

5 [(methylsulfonyl)amino)phenyl)ethanone (preparation analogous to that 

described in steps A and B of Example 46 begining with 4-methoxyaceto"." 
phenone) with (R)-a-( 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 purified 

10 by preparative HPLC using 4990 solvent B to yield the title compound. 
lff NMR (270 MHz. CD30D): a 2.93 (t, lH), 3.03 (s, I.SH), 3.04 (s. 

1.58), 3.17 - 3.40 (m, 2H). 3.58 - 3.63 (m, lH), 4.02 (s, l.5H), 4.03 (s, 

l.5H), 4.55 -4.63 (m, lH). 4.9 (m, lH), 6.1(s,2H), 6.90 (d, 2H), 7.08 (d, 

lH), 7.15 - 7.19 (m, 3H), 7.28 - 7.33 (m, 4H), 7.50 & 7.54 (2d. J = 5.86 & 

15 10.55 Hz. lH). 

13C NMR (67 MHz. CD30D): S 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. 
20 Mass (M+H) 485 

25 

30 

Calculated for0.96 mol H20 and 1.21 mol TFA: 

Cale. Found 

c 51.47 51.47 

H 4.90 4.72 

N 4.38 

s 5.01 

4.19 

5.02 

F 10.78 10.79 

HPLC: 10090 pure. retention time 21.5 minutes. protocol described in 

Example9. 

------·1 
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Example71 

(R),(R)-N-[5-[2·[[1·(1·(1,3·8enzodioxol-5-yl)·2·phenylethyl]amino1-1-

bydroxyetbyl]·2·ftuoropbenyl]methanesulfonamide, triftuoroacetate 

5 salt 

Following the procedure described in Example 63, (R)-a.-(1,3-

benzodioxol-S-yl)benzeneethanamine (preparation described in step B of 

10 Example 60) was convened to the title c~mpound with the following 

modifications: 1) the preparative TI.C chromatography was omitted: 

2) 52% solvent B was utilized for the HPLC purification. 

lff NMR (270 MHz, CD30D): a 2.93 (m. lH). 2.98 (s. 3H), 3.03 - 3.25 

(m, 2H), 3.49 (dd, lH), 4.43 (dd. lH). 4.82 (dd, lH). 5.96 (s. lH). 5.97 (s. 

15 lH), 6.77 (s, 2H), 6.94 (s, lH), 7.03 - 7.06 (m. 2H). 7.17 - 7.20 (m. SH), 

7.49 (d, lH). 
13C NMR (67 MHz. CD30D): a 40.1. 53.43. 65.88. 69.69. 103.06. 

109.05, 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 

Example9. 

25 Example 72 

(R),(R)-N-(5-[2·[[ 1·( 1 ·(3,4-Dimethoxyphenyl)·l·phenylethyl]amino}-1 • 

bydroxyetbyl]·l·fluorophenyl ]methanesulfonamide, trinuoroacetate 

salt 
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Following the procedure described in Example 71. (R)-a.­

(3.4-dimethoxyphenyl)benzeneethanamine (preparation described in ~tep 
S B of Example 19) was convened to the title compound with the f· '18 

modifications: 1) the title compound was eluted from s!'~ ··. 
EtOAc/hexane; and i) 45% solvent B was utilized fr· 
purification. 

·b J.:2 
..... 

lff NMR (270 MHz, CD30D): o 2_.92 (m, lH). 2.98 (s. 3H). 3.085 (t. 

10 2H). 3.25 (td. lH), 3.53 (dd. lH), 3.79 (s. 3H). 3.80 (s, 3H). 4.40 (dd. lH). 

4.8 (m. lH). 6.84-6.94 (m. 2H). 6.99., 7.06 (m. 3H). 7.14- 7.20 (m. SH); 
7 .49 (d, lH). . 
13 . . C NMR (67 MHz, CD300): S 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 l.06 mol H20 and 1.48 mol TFA: 
Cale. Found 

c 49.65 49.65 
20 a 4.84 4.41 

N 4.14 4.06 
s 4.74 4.61 

F 15 .. 28 15.24 

HPLC: 98% pure. retention time 19.7 minutes. protocol described in 
25 Example 9. 

Example73 

(R)-N-(5-(2-[[bis·(4-Difluoromethoxyphenyl)methyl]amino]-l· 

30 hydroxyethyl]·2-0uorophenyl]methanesulfonamide, triftuoroacetate 

salt 
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Following the procedure described in Example 63. 4.4'-bisdifluoro­

methoxybenzhydryl amine (preparation described in Example 59) was 
5 convened to the title compound with the following modifications: 1) the 

coupling step requirCd 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. 
lff NMR (270 MHz. CD30D): 5 2.97 (s, 3H), 3.04- 3.16(m, 2H), 5.01 

. 10 (~ lH). 5.07 (s, lH). 6.87 (t,-lH). 6.88 (t, lH). 7.15 - 7.28 (m. 6H), 7.45 

- 7 .65 (m, SH). 

13CNMR (67 MHz. CD30D): a 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 

Example9. 

20 Example 74 
CX•[[[(R)-2-Hydroxy-l-[4·bydroxy-J-[(methylsulfonyl)amino]· 

pbenyl]etbyl]amino]metbyl]-3,4-dimetboxy-N-(phenyl)­

benzeneacetamide, triftuoroacetate salt _ 
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Following the procedure described in Example 6(; ' ·.­

(aminomethyl)-3.4-dimethoxybenzeneacetic acid. me~ .• yi ester 
5 (preparation described in step B of Example 17). was convened first to a-

(aminomethyl)-3.4-dimethoxy-N-(phenyl)benzeneacetamide and then to 

the title compound with the following modifications: 1) the initial coupled 
product. a-[[[(R)-2-(triethylsilyl)oxy-2-[4-phenylmethoxy-3-

[(methylsulfonyl)amino]phenyl]ethyl]amino]methyl)-3.4-dimethoxy-N-

· 10 (phenyl)benzeneacetamide was eluted from silica gel using 9: I 

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 title 

compound. 
lH NMR (270 MHz. CD30D): o 2.90 (s. 1.5H). 2.91 (s. 1.SH). 3.10 -

15 3.29 (m, 2H), 3.42 (dd. lH}. 3.75 (m. lH), 3.82 (s, JH). 3.85 (s. JH), 4.11 
\ 

- 4.18 (m, IH), 4.82 (m, 1 H), 6.89 (d, 1 H), 6. 98 - 7 .14 (rn. SH), 7 .26 - . 

7.40 (m, 3H), 7.52- 7.56 (m, lH). 

l3C NMR (67 MHz. CD30D): o 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 4.94 4.81 

N 5.83 5.73 
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s 4.45 4.54 

F 11.46 11.66 

HPLC: 100% pme, retention time 18.6 minutes, protocol described in 

Example9. 

Example75 

a-[[[(R)-2-Hydroxy-2-(4-hydroxy-3-[ (methylsulfonyl)aminn·· ., .. ,. .. vi]· 

ethyl)amino]methyl]-3,4-dimethoxy-N-(phenylmethyl). 

10 benzeneacetamide, triftuoroacetate salt 

Following the procedure described in Example 66, a-

lS (aminomethyl)-3,4-dimethoxybenzeneacetic acid, methyl ester, 
preparation described in step B of Example 17, was convened first to u­

{aminomethyl)-3,4-dimethoxy-N-(phenylmethyl)benzeneacetamide and 

then to the title compound following the procedure described in Example 

74. 
20 lH NMR {270 MHz, CD30D): S 2.92 (s, 3H), 3.06- 3.22 (m. 2H), 3.4 

{m. lH), 3.70 (m, lH), 3.77 (s. 3H). 3.82 (s. 3H). 3.98 (m. lH). 4.01 (m. 

lH), 4.24 (d. lH). 4.49 (dd, lH), 4.9 (m. lH). 6.85 -6.98 (m. 4H), 7.07-

7.29 (m, 6H). 7.39 (d, lH). 

13C NMR {67 MHz. CD30D): S 40.01. 44.57. 51.20 •. 51.46, 55.53, 

2S 55.73, 56.86, 56.92. 69.66, 69.72. 113.04, 113.85. 117.02. 122.33. 122.45. 

124.81. 125.85, 126.54, 128.62. 128.88. 129.86, 130.00, 130.09, 133.81. 

140.10, 151.15, 151.47. 1S2.07. 17365. 173.70. 

Mass (M+H) 544 

---------
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Calculated for 1.8 mol H20·and 1.45 mol TFA: 

Cale. Found 
c 51.03 50.78 

H 5.30 4.99 

N 5.83 6.06 

s 4.45 4.45 

F 10.29 10.22 
HPLC: 100% pure. retention time 17.7 minutes. protocol described in 

Example9. 

Example76 

a-([[(R)-2-Hydroxy-2-(4-hydroxy-J!'((methylsulfonyl)amino]phenyl]· 

etbyl]amino ]methyl]-3,4-dimethoxy-N~(l-phenyletbyl)· 

15 benzeneacetamid~ triftuoroacetate salt 

Following the procedure described in Example 66. a-

20 (aminomethyl)-3.4-dimethoxybenzeneacetic acid. methyl ester. 
(preparation described in step 8 of Example 17), was convened 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. 
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lff NMR (270 MHz. CD30D): o 2~71 (t, 2H). 2.92 (s. 3H}. 3.16 - 3.27 

(~ 3H). 3.35 (~ lH}. 3.54- 3.70 (m. 2H). 3.81(s.3H).3.84 (s, 3H), 3.88 

(m, lH), 4.85 (m, lH}, 6.80- 7.15 (m, IOH). 7.39 (d, lH). 

13C NMR (67 MHz. CD30D): o 36.19. 39.63. 42.05, 50.64. 50.87. 

S 55.ll. 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. 151.64~ 173.23. 173.32. 

Mass (M+H} 558 

HPLC: 100% pure. retention time 19 .1 minutes. protocol descnbed in 
. . 

10 Example 9. 

Example77 

(R),(R)-N-(5-(1-(Hydroxy-2-((1-(3,4-dimethylphenyl)-2-phenylethyl]-

15 amino]etbyl)-2-(hydroxy)pbenyl]methanesulfonamide, triOuoro-

acetate salt 

The title compound was prepared from 1-(3,4-dimethylphenyl)-

20 2-phenylethanone (preparation de~ribed in Example 9) utilizing the 

procedure described in Example 19. except for the following 
modifications: l) in step A. chromatography on silica gel using 4: I 

hexane/CH202 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 8. 
1 H NMR (270 MHz. CD30D): a 2.3 (s. 6H). 2. 94 (m. 1 H). 3.00 (s. 3H). 

3.15 (t• lH), 3.35 (t, lH}, 3.61 (dd, lH), 4.49 (dd,lH) 4.81 (m, lH), 6.95 

(d, lH), 7 .08 - 7 .23 (m, 9H), 7 .39 (d, lH). 
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13C NMR (67 MHz. CD30D): S 19.54. 19.77, 39.64. 40.19. 53.6. 65.88. 

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 (M+H) 568 

5 [a]022 = -35~0° (c = 1.00, M~OH) 

10 

15 

Calculated for 0.02 mol H20 and 1.4 rnol TF A: 

Cale. Found 
c 54.33 54.33 

H 5.16 

N 4.56 

s 5.22 

4.42 

4.31 

5.20 
F 12.98 12.97 

HPLC: 97% pure. retention time 23.6 minutes. protocol described in 

Example9 

Example78 

(R)·N·[S·[l·(ffydroxy-2-[[1·(4-hydroxyphenyl)·2·(2·thienyl)etbyl]· 

amino]ethyl]·2·(hydroxy)phenyl]methanesulfonamide, 

20 triftuoroacetate salt 

A. a-( 4-Methoxyphenyl)-2-thiopheneethanamine 

Commercially available 2-thienylacetic acid. after conversion to 

25 the corresponding acid choride upon reflux in thionyl chloride. was 

convened to l-(4-methox)'phenyl)-2-(2-thienyl)ethanone using the 

procedure described in step A of Example 9. 1-(4-Methoxyphcnyl)-2-(2-

thienyl)ethanone was convened to a-( 4-methoxyphenyl)-2-

. thiopheneethanamine using the procedure described in step C of Example 

· 30 1 except for the following modification. The acidic hydrolysis reaction. 

after dilution with H20. was extracted 2 x with Et20 prior to basitication. 
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extraction 3 x with EtOAc and isolation of the title compound after 

concentration. 

·e. (R)-N-[5·[l·(Hydroxy-2-[[1-(4·hydroxypbenyl)·2·(2· 

thienyl)etbyl]·amino]ethyl]·2·(hydroxy)pbenyl]methane­

sulfonamide 
a-( 4-Methoxyphenyl)-2-thiopheneethanamine was convened to 

(R)-N-(5-[1-hydroxy-2-[[1-(4-methoxyphenyl)-2-(2-

thienyl)ethyl]amino]ethyl]-2-(phenylmethoxy)phenyl]methane-

10 sulfonamide following the procedure outlined in steps D and E described 

in Example 19 except for the following modifications: 10 ~n 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° CH2Cl2 so~ution of 
15 (R)-N-[ 5-[ 1-hydroxy-2-[[ 1-( 4-methoxyphenyl)-2-(2-thienyl)ethyll-

amino ]ethyl)-2-(phenylmethoxy)phenyl]methanesulfonamide followed by 

wanning to -40° over 1 hour prior to quenching with aq NaHC03 and 

. extraction 3x with EtOAc generated crud~ title compound. After drying 

over Na2S04 and concentration, the crude product was purified by 

20 preparative HPLC chromatography eluting with 33% solvent B (see 

Example 1 for HPLC protocol) to obtain the title compound after 

concentration and lyophilization. 
lff NMR (270 MHz. CD30D): o 2.70-2.9 (m. lH), 2.89 (s, l.5H), 2.90 (s. 

1.58), 3.00-3.1 (m, lH), 3.45-3.75 (m, 2H). 4.3-4.48 (m, lH), 4.70 (d. 

25 lH), 6.72 (d, lH), 6.80-6.9 (m, 4H). 6.98-7.04 (m, 2H). 7.15-7.34 (m. 

3H). 

13C NMR (68 MHz. CD30D): S 34.23. 34.64. 39.66. 53.33. 53.59, 64.75. 

65.42 69.51. 70.06, 1'16.64, 117.16. 124.40. 124.92. 125.27, 125.41. 

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 
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Example79 

{R)-N•[5·[2·[[bis(4-(2-Methoxy-2-oxoethoxy )pbenyl]inethyl]amino ]-l­

bydroxyethyl]·2·hydroxyphenyl]methanesulfonamide. trifluoroacetate 

5 salt 

HO H 
' 

~o 
HO N-s. 

Me 

·A. bis-(4·(2-Methoxy-2-oxoet~oxy)pbenyl)methanamine 

.Following the procedure-in step C of Example 1. 4.4'-dimethoxy- . 

10 benzophenone was converted to N-[bis-(4-methoxyphenyl)methyl]­

fonnamide. To a solution of the above fonnamide (2.2g. 8.1 mmol) in 
anhydrous CH2a2 (50 ml) at 0°C under N2 was added 1.0 M solution of 

BB1'3 in CH2a2 (20.0 ml). After wanning to 20°C and stirring for one 

hour. the reaction mixture was quenched with aq. NaHC03 and extracted 

15 with EtOAc. The EtOAc fractions were washed with brine. dried over 
MgS04 and then stripped to obtain 1.9 g of N-[bis-(4-

hydroxyphcnyl)methyl)fonnamide. 

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 N2 and subsequently, after 15 minutes. methyl bromoacetate 
(1.06 mL. 11.2 mmol). After stirring for one hour, the reaction was 

quenched with H20 and then exttacted with EtOAc. The organic layer 
was washed with brine (5 x), dried over MgS04 and concentrated to yield 

1.2 g of N-[bis-(4-(2-methoxy-2-oxoethoxy)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) 

for45 minutes in methanol (25 mL) containing cone. HCl (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 MgS04 and 

30 then concentrated to obtain the title compound (305 mg). 
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B. (R)-N·[5·[2·[(bis[4·(2·Methoxy-2-oxoethoxy)pbenyl]· 

methyl]amino ]·l·hydroxyethyl]-2-hydroxyphenyl]· 

· methanesulfonamide 

5 Following the procedure described in step B of Example 48.,. bis-

( 4-(2-metboxy-2-oxoethoxy)phenyl)methanamine was convened to the 

title compound except for the.following modifications: 1) the trierhylsilyl 

ether was eluted from siliCa gel with ·I: 1 EtOAcltoiuene; and 2)tbe title 

compoundwas isolated using 41 % sovent B for HPLC purification. 

10 le NMR (270 MHz. CD30D): 8 3.0 (s, 3H), 3.24-3.51(m,2H), 3.86 (s, 

6H), 4.85 (s, 4H), 5.64 (s, lH) 6.95-7.25 (m, 6H), 7.4l(s, lH), 7.45-

7 .65(m, 4H). 
13c NMR (68 MHz, CD30D): a 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. 

20 

Mass (M+Na) 611 

[u]o = -7 .14 (c = 0.56, MeOH) 

HPLC: 82% pure. retention time 17 .1 minutes, protocol described in 

Example 1. 

Example SO 
1 

(R), (R)-N-[5-[2-[[1-(1-(1,3-Benzodioxol-5-yl)-2-pheriylethyl)amino)-l· 

hydroxyethyl]-2-chloropbenyl]methanesulfonamide, triftuoroacetate · 

2S salt 

HO H 

~~ 
Cl ff" 0

M• O O 
H . V 

The title compound was prepared by coupling (R)-a-( l ,3-

benzodioxol-5-yl)benzeneethanamine (preparation described in Step B of 

30 Example 60) with (R)-N-[3-[2-iodo-1-((tricthylsilyl)oxy ]ethyl]-2-
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chlorophcnyl]methanesulfonamide (prepared from 2-bromo-l-[4-chloro-3-

((methylsulfonyl)amino)ph~yl]ethanone, preparation described in 

Example 69, utilizing the procedures described in step A - C of Example 

19) following the procedure described in steps D and E of Example 19 

S with the following modifications. 1) Chromatography on silica gel using 

2S'lr> EtOAclhexanc yielded {R), (R)-N-{5-[l-(triethylsilyl)oxy-2-[[l-(l,3-

bcnzodioxol-5-yl)-2-phenylethyl]amino )ethyl}-2-chlorophenyl]mcthane­

sulfonamide. 2) In step E the title compound was eluted from silica gel 

using 1:1 EtOAclhexane prior to final preparative HPLC purification (see 
· 10 Example 1 for HPLC protocol) eluting with 52% solvent B. 

lff NMR (270 MHz. CD30D). a 2.94 (m.lH). 2.98 (s. 3H). 3.06 (m. lH). 

3.21 (t,lH), 3.50 (dd. lH), 4.43 (dd, 1 H), 4.83 (m. lH). 5.97 (s, lH), S.98 
(~ lH), 6.76 (s, 2H), 6.93 (s, lH), 7.92 - 7.06 (m, 2H), 7.15 - 7.24 (m. 

4H), 7.~ (d, lH), 7.54 (d, lH) 
13 . . 15 CNMR (67 MHz. CD30D) 5 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]o22 = -28.0° (c = 1.0, MeOH) 

Calculated for 0.55 H20 and 1.1 mol TFA: 
Cale. Found 

c 50.41 50.41 

H 4.39 4.30 

2S N 4.49 4.49 

s 5.14 5.21 

f 10.04 10.24 

a s.68 5.71 

HPLC: 100% pure, retention time 20.0 minutes. protocol described in 

30 Example 1 

Example St 



5 

KM36a 
- 149-

(R),(S)·N-[5·[1-(Hydroxy-2-[[1-(2, 4-dimetboxy-3-pyridinyJ)-2· 

phenyletbyl]amino)etbyl]-2-hydroxyphenyl]methanesulfonamide 

The title compound was prepared from (R),(S)-N-[5-[1-

(triethylsilyl)oxy-2-((1-(2, 4-dimethoxy-3-pyridinyl)-2-phenylethyl]­

amino ]ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamidc. preparation 

described in step B of Example 125. following the procedure described in 

10 step B of Example 125. 

lff NMR (270.MHz. CDCl3): S 2.41-2.46 (m. lH). 2.63 (dd, IH). 2.91 (s. 

3H), 2.89-3.07 (m, 28), 3.19-3.60 (br. s, lH), 3.90 (s, 3H), 3.93 (s, 3H), 

4.08 (t,_ lH), 4.51 (dd, lH), 6.23 (d, lH), 6.78 (d, lH),_ 6.93 (dd. lH), 7.09-

7 .31 (m,. 7H). 
15 13C NMR (68 MHz. CD30D): 8 38.8, 42.0, 53.4, 53.6, 53.9, 58.1, 70.4, 

100.7, 114.0, 117.1, 122.2, i24.5. 126.6, 128.3. 129.2. 134.5. 138.7. 139.7. 

149.3,160.0, 162.1. 

20 

25 

Mass (M+H) 488 

(a]o22= -4.7° (c =0.17, MeOH) 

Calculated for LOO H20: 
Cale. Found 

c 57.02 57.38 
H 6.18 5.86 

N 8.31 8.16 

s 6.34 5.91 

HPLC: 99% pure, retention time 19.8 minutes. protocol described in 

Example 1. 
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Example82 

(R),(R)-4-[l-[[2-Hydroxy-2-[4·hydroxy·3·[(metbylsulfonyl)amino)· 

pbenyl]etbyl]amino)-2-phenylethyl]benzoic acid, methyl ester, 

triftuoroacetate salt 

A. a-(4-Carbomethoxyphenyl)benzeneethanamine 

. The title compound was prepared from 4-carbomethoxybenzoyl 

chloride. prepared by refluxing commercially available 4-carbomethoxy-

10 benzoic acid in SOCl2, following the proc~ure described in step B of 

Example SS. except for the foll~wing modifications. 1) the Pd coupling 

employed benzyl bromide to generate 1-(4-carbomethoxyphenyl)-2-

phenylethanone which was eluted from silica gel using 5% EtOAC/hexane; 

and 2) refluxing a solution of N-[1-(4-carbomethoxyphenyl)-

lS 2-phenylethyl]fonnamide in methanolic HCI containing 1 % ff 20 yielded 

. the title compound. 

B. (R),(R)-4-[l-[[2-Hydroxy-2-(4-hydroxy-3-((methylsulfonyl) 

amino]pbenyl]ethyl]amino)-1-phenylethyl]benzoic acid, 
20 metllyl ester 

The title compound was prepared from a-( 4-carbomethoxy­

phcnyl)bcnzenecthanamine following the procedures described in steps D. 

E, and F of Example 19. ex.cept for the following modifications: l) 

separation of the R.R and R,S diastereomers of (R)-4-( 1-((2-

25 triethylsilyl)oxy-2-[4-phenylmethoxy-3-[ (methylsulfonyl)aminol­

phenyl]ethyl]amino ]-2-phenylethyl]benzoic acid. methyl ester required 

three column chromatographies on silica gel using 0.5-2% 

acetone/CH2CI2 as eluant; (R).(R)-4-[ 1-[[2-triethylsilyl)oxy-2-[ 4-

phenylmethoxy-3-[ (methylsulfonyl)amino )pheriyl)e~hyl]amino )-2-

30 phenylethyljbenzoic acid. methyl ester was converted to the title 
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compound; 2) in step E, 70% EtOAc/hexane was the eluant: and 3) in 

step F, 48% solvent B was employed for the final HPLC purification. 

19 NMR (270 MHz, CD30D): S 2.90 (s. 3 H), 2.95 (d, 1 H), 3.1-3.3 (m, 2 H). 

3.61(dd,1H),3.89 (s, 3 H), 4.62 (dd, 1H),4.77 (dd, 1H),6.86 (d, 1 H), 7.0-7.1 

5 (m, 3 H), 7.1-7.2 (m, 3 H), 7.32 (d, 1 H), 7.45 (d, 2 H), 8.00 (d, 2 H). 
13 . . C NMR (68 MHz, CD30D): ~ 39.6, 40.1, 52.8, 54.0, 65.5, 69.9, 116.6, 124.4, 

12S.4, 126.1, 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) 485 

· 10 [a]o = -46.9° (c = 0.5, MeOH) 

15 

20 

Calculated forl-.29 mol H20 and 1.12 mol TFA: 

Cale. Found 

c 51.48 51.49 

H 5.03 4.62 

N 4.41 4.33 

s 5.04· 5.12 
F 10.04 10.07 

HPLC: >97% pure, retention time 18. 7 minutes, protocol described in 

Example 1. 

Example83 

(R),(S)-4·{1·{[2-Hydroxy-2-[4-hydroxy-3-((metbylsulfonyl)amino)­

phenyl]etbyl]amino]-2·phenyletbyl]benzoic acid, methyl ester, 

2S tritluoroacetate salt 

(R),(S)-4-[l-[[2-Triethylsilyl)oxy-2-[ 4-phenylmethoxy-3-

30 . [ (methylsulfonyl)amino Jphenyl]ethyl]amino]-2-phenylethyl]benzoic acid. 
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methyl ester (described in step B of Example 82) was convened to the title 

compound following the procedure described in step B·of Example 82. 

lff NMR (270 MHz. CD30D): 5 2.79 (dd. 1H),2.88 (s. 3 H). 3.09 (dd. 1 H), 

3.29 {m, 1 H), 3.55 (dd. 1 H), 3.89 (s, 3 H), 4.65 (dd. 1 H). 4.9 (m. lH). 6.84 (dd. 

5 1H),6.9-7.1{m,3 H), 7.1-7.2 (m, 3 H), 7.27 (d. l H), 7.45 (d, 2H), 8.00 (d, 2 H). 
13c NMR (68 MHz. CD30D): a 39.6, 40.5, 52.8, 53.8, 65.0, 69.6, 116.6,_ 124.3, 

125.2, 126.1, 128.3, 129.7, 129.8. 130.4, 131.3, 132.5, 133.5, 136.2. 140.1. 151.7. 

167.7. 
Mass (M + H) 485 

10 [a]o = +13.1° (c = 0.5. MeOH) 

15 

20 

25 

Calculated for 0.85 mol H20 and 1.16 trial TF A: 
Cale. Found 

c 51.91 51.67 
H 4.92 4.63 

N 4.43 

s 5.04 

4.44 

5.12 

F I 0.46 10.56 

HPLC: >99% pure, retention time 18.8 minutes, protocol described in 

Example 1. 

Example84 

(R),(R)-4-[1·[[2-Hydroxy-2-(4-hydroxy-3-((methylsulfonyl)amino]phenyl]· 

etbyl]amino]-2-phenylethyl]benzoic acid. triftuoroacetate salt 

HO H 

n-/v~Q~,:, 
)=={ ~~s., -

N' • 
HO • Me cru.i H . -r• 

(R),(R)-4-( 1-[[2-Hydroxy-2-{ 4-hydrox y-3-[ (methylsulfonyl)amino ]phenyl]­

ethyl)amino )-2-phenylethyl Jbenzoic acid. methyl .ester (preparation described in 

30 Example 82) was stirred under Ar in MeOH containing 1 N NaOH. Upon 

completion. the reaction was acidified with TF A. concentrated ~d the title 
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compound was isolated by preparative HPLC using 39~ solvent B (protocol 

described in Example 1 ). 
lH NMR (270 M~z. CD30D): o 2.91(s,3 H), 2.95 (d. 1H).3.1-3.3 (m. 2 H), 

3.60 (dd, 1 H), 4.60 (dd. 1 H), 4.77 (dd, 1 H), 6.86 (d. l H). 6. 9-7. l (m. 3 H), 7 .1-

5 7.2 (m, 3 H). 7.33 (d, 1 H), 7.44 (d. 2 H). 8.00 (d. 2 H). 

13c NMR (68 MHz. CD30D): a 39.6, 40.2. 54.0, 65.5, 70.0. 116.6. 124.4, 

125.4, 126.l, 128.2, 129.7, 129.8, 130.4, 131.4. 133.5, 136.4. 140.2, 151.7, 169.0. 

Mass (M· + H) 471 

[U]D = -43.4° (c = 0.5, MeOH) 

10 Calculated for 2.17 mol H20 and 1.0 mol TFA: 

15 

20 

25 

Cale. Found 

c 50.08 49.78 

H 5.06 4.71 
N 4.49 
s. 5.14 

4.79 

5.22 

F 9.14 9.51 

HPLC: >98% pure. retention time 16.2 minute~ protocol described in 

Example 1. 

Example SS 

(R),(S)-4-[1·[(2-Hydroxy-2-[4-hydroxy-3-((methylsu1fonyl)aminol­

pbenyl]ethyl]amino]·2·phenylethyl]benzoic acid, triftuoroacetate salt 

(R),{S)-4-(1.-([2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­

amino Jphenyl)ethyl]amino J-2-phenylethyl Jbenzoic acid, methyl ester. 

trifluoroacetate salt (preparation described in Example 83) was convened 

30 to the title compound following the procedure described in Example 84. 

except that 37% solvent B was employed for preparative HPLC. 
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lHNMR (270 MHz, CD30D): a 2.80.{dd. IH). 2.89 (s, 3 H). 3.10 (dd. I H). 3.28 

(m, l H), 3.55 (dd, 1 H), 4.65 (dd, 1 H), 6.85 (d, I H). 7 .0-7 .1 (m. 3 H). 7 .1-7 .2 

(m, 3 H), 7.29 (d, 1 H), 7.44 (d. 2 H). 8.01 (d. 2 H). 
13 . C NMR (68 MHz. CD30D): a 39.6. 40.6. 53.8. 65.0. 69.6, 116.6. 124.3. 

s 125.3. 126.1, 128.3, 129.7, 129.7, 130.4, 131.5. 133.3. 133.5. 136.3. 140.0, 151.7. 

~69.0. 

Mass(M +H) 471+ 

[a]o = +8.6° (c = 0.5. MeOH) 

Calculated for 3.4 mol H20 and 2.0 mol TFA: 

10 Cale. Found 

IS 

c 44.26 44.23 

H 4.62 4.25 

N 3.69 3.30 

s 4.22 

F 15.00 

4.53 

12.73 

HPLC: >99% pUIC. retention time 15.7 minutes, protocol described in 

Example 1. 

20 Example 86 

25 

(R),(R)-4·[1·[[2-Hydroxy-2-[4•hydroxy-3-[(methylsulfonyl)amino]­

pbenyl]etbyl]amino]·2-phenyletbyl]·N-methylben7fmide, 

triftuoroacetate salt 

To a 0°C solution of (R),(R)-4-( 1-((2-hydroxy-2-[4-hydroxy-3-. 

[ (methylsulfonyl)amino]phenyl)ethyl )amino 1-2-phenylethyl )benzoic acid 

(74.1mg.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 MeNH2·HCl 



KM36a 
- 155 -

(8.0 mg, 0.12 mmol) of followed by hydroxybenztriazole ( 17. 7 mg, 

0.13 mmol) and then 1-(3-dimethylaininopropyl)-3-ethylcarbodiimide·HCl 

(22.8 mg, 0.12 mmol). After stirring 16 hours. the reaction, after dilution 
with H20, was exttacted with EtOAc (3 x). The organic layers were 

5 washed with H20 (2 x). saturated NaHC03 solution (l x). H20 (1 x) and 

brine, dried (Na2S04) and concentrated. The title compound was isolated 

by preparative HPLC. eluting with 35% B using the protocol described in 

Example 1. 

lff NMR (270 MHz. CD30D): a 2.89 (s. 3 H). 2.90 (s. 3 H). 2.91 (m. lH). 3.1-
10 3.3 (in. 2 H). 3.60 (dd. 1 H), 4.61 (dd, 1 H), 4.77 (dd, 1 H). 6.86 (d, l H). 7.0-7.1 

(m, 3 H), 7.1-7.2 (m, 3 H), 7.31 (d, 1 H), 7.44 (d. 2 H). 7.79 (d, 2 H). 
13 . CNMR (68 MHz. CD30D): o 26.9. 39.7. 40.1. 54.0. 65.5. 70.1. 116.6, 124.5, 

125.5. 126.2, 128.3, 129.1, 129.7. 130.0. 130.5. 133.5. 136.4. 137.0. 138.7, 151.8, 

169.9. 

15 Mass (M + H)484 and (M - H) 482 

[a]o = -40.0° (c = 0.5, MeOH) 

20 

Calculated for 2.4 mol H2C? and 1.4 mol TFA: 

Cale. Found 

c 48.64 48.59 
H 5.17 

N 6.12 

s 4.67 

4.73 

5.97 

4.58 

F 11.62 11.29 

HPLC: >99% pure. retention time 14.7 minutes. protocol described in 

25 Example 1. 

- Example87 

(R),(R)·N-[5-[l·(Hydroxy-2-[[1-(2-napbthalenyl)·2·(phenyl)ethyl]· 

30 amino]etbyl]-2-(hydroxy)pbenyl]metbanesulfonamide, 

trifluoroacetate salt 
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The title compound was prepared from commercially available 

naphthoyl chloride following the procedures described in steps B and C of 

5 Example 55, except for the following modifications: 1) the Pd.coupling 

employed benzyl bromide: 2) 5% EtOAc/CH2Ch separated the R.R and 

R.S diastereomers of (R)-N-[5-[1-(triethylsilyl)oxy-2-[( 1-(2· 

naphthalenyl)-2-(phenyl)ethyl]amino )ethyl]-2-(phenylmethoxy )phenyl]­

methanesulfonamide on 0.2S mm silica TI..C plates: and 3) Final HPLC 

10 purification of the title compound derived from the R.R diastereomer 

utilized 59% solvent B. · 
lH NMR (270 MHz, CD30D): a 2.86 (s, 3 H). 2.92 (dd. 1H).3.15 (dd, 1 

H), 3.4 (dd. 1 H), 3.63 (dd. 1 H). 4.66 (dd. l H). 4.75 (dd. 1 H). 6.82 (d. 1 

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. 1 H). 7.9 (m. 1 H). 7.94 (d. 1 H). 

Mass (M+H) 477 
[a]o22 = -46.5° (c = 0.5. MeOH) 

Calculated for 0.93 H20 and 1.2 mol TFA: 

Cale. Found 

20 c 56.04 56.04 

H 4.97 4.54 

N 4.45 4.21 

s 5.09 5.10 

F 10.85 10.57 

25 HPLC: 100% pure. retention time 21.6 minutes. protocol described in 

Example 1. 

Eumple88 . 

. ··----· ··-- . - ------ -· 
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(R),(S)-N-[5-[l·(Hydroxy-2-[[1·(2-naphtbalenyl)-2-(pbenyl)et~yl]­

amino]ethyl]-2·(bydroxy)phenyl)methanesulfonamide, 

triftuoroacetate salt 

_HO H 

~:, 
HO N.s. 

H Me ~ 

(R),(S)-N-[5-[ l-(triethylsilyl)-oxy·2-([ l-(2-naphthalenyl)·2-

(phenyl)ethyl]amino)ethyl]-2-(phenylmethoxy )phenyl]- _ 

methanesulfonamide, described in E~ample 87. was convened to the title 

10 compound using the procedure described in Example 87, except that the 

final HPLC purification employed 62% solvent B. 
1 . . 
H NMR (270 MHz. CD30D): S 2.77 (t. lH), 2.89 (s, 3H). 3.05 (dd. lH}, 

3.26 (t, lH), 3.50 (dd. lH), 4.57 (dd. lH). 4.89 (m. lH). 6.84 (d. lH}, 6.86 

(t, lH), 6.99-7.03 (m. 3H). 7.12-7.21 (m. SH). 7.27 (d. lH}. 7.39 (d. 2H). 

. 15 Mass (M+H) 477 

20 

[a]o22 = +20.5° (c = 0.5. MeOH) 

Calculated for 1.02 H20 and 1.35 mol TFA: 

Cale. Found 

c 54.97 54.97 

H 4.88 4.44 

N 4.32 4.11 

s 4.94 5.10 

F 11.86 11.53 

HPLC: >99% pure. retention time 21.5 minutes. protocol described in 

25 Example 1. 

Example89 

(R),(S)·4·[1-[[2-Hydroxy-2-[4·hydroxy-3-[(methylsulfonyl)amino)· 

30 phenyl]etbyl]amino)-2-phenylethyl]benzeneacetic add. methyl ester, 

triftuoroacetate salt 

T 
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A. Methyl 4-(l-amino-2-phenylethyl)benzeneacetate 

5 A s~spension of 4-bromomethylbenzoic acid (25.26 g. 0.12 mol) 

and KCN (20 g, 0.31 mol) in 5:7 H201EtOH (60 mL) was heated to 75-

800C for four hours. The cooled reaction was partially concentrated. H20 

added, and exttacted 1 x with EtOAc. After acidification of the aqueous 

layer, the resulting precipitate was filtered and washed well with H20 to 

10 yield 13.6 g; 4 EtOAc extractions onhe filtrate yielded an additional 

2.7 g. Recrystallization of the combined solids from H20/EtOH usmg 

activated charc~al and filtering through Celite afforded 15.20 g of 4-

cyanomethylbenzoic acid. 

A solution of 4-cyanomcthylbenzoic acid (10.0 g, 62.2 mmol) in 

15 thionyl 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-Cyanomethylbenzoyl chloride was 

convened to the title compound following the procedure described in step 

20 A of Example 82 ~ith the following modifications: l)_ 1-(4-

cyanomcthylphenyl)-2-phenylethanone was chromatographcd on silica gel 

using 2:3 EtOAc/hexane: 2) purification of N-(1-(4-cyanomethylphenyl)-

2-phenylethyl]formamide entailed treatment with activated charcoal in 

EtOAc followed by recrystalization from EtOAc/hexane; and 3) the title 

2S compound was chromatographed on silica gel eluting with 10% 

acetone/EtOAc. 

8. 

30 

(R},(S)-4-(1·[[2-Hydroxy-2-{4·hydroxy-3-((methylsulfonyl)· 

amino)phenyl)ethyl]amino )·2-ph~nylethyl)benzeneacetic acid, 

methyl ester 
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The title compound was prepared from methyl 4-(1-amino-2-

phenylethyl)benzeneacetate following the procedures described in steps D. 

E, and F of Example 19, except for the following modifications: l) 

separation of the R.R and R.S diastereomers of (R)-4-[ l-[[2-

5 triethylsilyl)oxy-2-[4-phenylmethoxy-3-((methylsulfonyl)amino)-

phenyl]ethyl]amino]-2-phenylethyl]benzoic acid. methyl ester on 0.25 mm 
silica TLC plates required multiple developmentS using 0.5% 
MeOH/CH202; (R).(S)-4-[ 1-[[2-triethylsily l)oxy-2-( 4-phenylmethoxy-3-

[ (methylsulfonyl)amino )phenyl]ethyl }amino 1-2-phenylethyl )benzeneacetic 

10 acid. methyl ester was convened to the title compound: 2) in step E. 70% 

EtOAc/hexane was the eluant: and 3) in step F. 44% solvent 8 was 

employed for the final HPLC purification. 
19 NMR (270 MHz. C030D): 8 2.75-2.83 (m, lH), 2.89 (s, 3H), 3.02 (dd. l H), 

3.23-3.32 (m, 1 H), 3.48 (dd, lH), 3.66 (s, 2H). 3.67 (s, 3H), 4.54 (dd. lH), 4.83-

15 4.89 (m, 1H).6.84 (d, 1H),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. C0300): a 39.6, 40.5. 41.1, 52.5. 53.5. 65.0, 69.5. 116.6, 

124.2, 125.2, 126.0, 128.1, 129.6. 129.8, 130.4, 131.3, 133.5. 133.7. 136.6, 137.4. 

151.6. 173.6, 174.7. 

20 Mass (M + H) 499 

[a.lo = +0.3° (c = 0.5. MeOH) 

Calculated for0.3 mol H20 and 1.12 mot TFA: 

Cale. 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 time 19.5 minutes, protocol described in 

30 Example 1. 

Example90 
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(R),(R)-4·(1·([2-Hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)aminoJ­

phenyl)ethyl]amino]-1-phenylethyl]benzeneacetic acid, methyl ester, 

tritluoroacetate salt 

(R),(R)-4-( l-[[2-Triethylsilyl)oxy-2-( 4-phenylmethoxy-3-

[ (methylsulfonyl)amino )phenyl]ethyl)amino J-2-phenylethyl)benzeneacetic 

acid, methyl ester (described in step a of Example 89) was convened to 
10 · the tide compound following the procedure described in step B of 

Example 89 . 
. lff NMR (270 MHz. CD30D): o 2.90 (s, 3 H). 3.05-3.25 (m. 2 H). 3.54 (dd. l 

H), 3.66 (s, 5 ff), 4.49 (dd. 1H),4.70 (dd. 1 H), 6.85 (d, 1 H), 6.99-7.03 (m. 3 H), 

7.13-7.f9 (m, 3 H), 7.30 (d, 1 H). 7.31 (s, 4 H). 
15 13c NMR (68 MHz. CD30D): a 39.7, 40.2. 41.2. 52.6. 53.8. 65.7. 70.0. 116.6. 

124.4, 125.5, 126.1. 128.l, 129.6. 129.9~ 130.4, 131.4, 133.6, 134.0, 136.7. 137.5. 

151.7. 173.6. 
Mass (M + H) 499 

[a.Jo= -34.4° (c = 0.5. MeOH) 

20 Calculated for0.6 mol H20 and 1.12 mol TFA: 

25 

30 

Cale. Found 

c 53.24 53.24 
H 5.11 5.07 

N 4.40 4.41 

s 5.03 4.85 

F 10.02 10.06 

HPLC: >98% pure. retention time 19.5 minutes. protocol described in 

Example 1. 

Example91 
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(R),(R)-4-(1-((2-Hydroxy-2-(4-bydroxy-3-((methylsulfonyl)amino]· 

pbenyl)etbyl]amino]·2·phenylethyl]benzeneacetic acid,· 

tritluoroacetate salt. 

(R).(R)-4-( 1-[[2-Hydroxy-2-[ 4-hydroxy-3-[ (methylsulfonyl)­

amino ]phenyl]ethyl]amino ]-2-phenylethyl]benzeneacetic acid. methyl 

ester, ttifluoroacetate salt (preparation described in Example 90) was 

convened to the title compound following the procedure described in 

10 Example 84, except that 37% solvent B was employed for preparative 

HPLC. 
lff NMR (270·MHz. CD30D): 5 2.9-3.0 (m. 1 H). 2.95 (s. 3 H). 3.05-3.26 (m. 

2 H), 3.45 (dd, 1H),3.54 (s. 2 H). 4.43 (dd. 1H).4.65-4.8 (m. 1H).6.86-7.3 (m, 

128). 
lS 13c NMR (68 MHz. C030D): () 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) 435+ 
(CX]D = -31.6° (c = O.S, MeOH) 

20 Calculated for 2.35 mol H20 and 0.93mol TFA: 

25 

30 

Cale. 
c 50.97 

H 5.36 

N 4.43 

s 5.07 

F 8.37 

Found 
50.68 

4.97 

4.37 

5.02 

8.06 

HPLC: >97% pure. retention time 18.1 minutes. protocol described in 

Example 1. 
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Example92 

(R),(S)-4-(1·([2-Hydroxy-2-[4·hydroxy-3·[ {metbylsulfonyl)amino ]· 

phenyl]ethyl]amino]-2-phenylethyl]benzeneacetic acid, sodium sail 

(R),{S)-4-[ l-[[2-Hydroxy-2-[ 4-hydroxy-3-[ (methylsulfonyl)­

amino ]phenyl)ethyl]amino]-2-phenylethyl]benzeneacetic acid. methyl 

ester, trifl.uoroacetate salt (preparati~n 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 TF A salt of the title compound was 
converted to the sodium salt and the product chromatographed on CHP-

20P resin using 10% and 25% CH3CN/H20 to elute the title compound. 
15 lff NMR (270 MHz. 020): 8 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. I H), 4.54 (m. 1H),6.70~7.18 (m. 12 H). 

13c NMR (68 MHz. 020): ·a 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. 130.9. 131.2. 133.0. 138.7, 139.6. 140.4, 154.4, 

182.7. 

20 Mass (M + H) 485+ 

25 

30 

[a]o = .;4_2° (c = 0.5, MeOH) 

caiculated for 3.19 mol H20: 

Cale. Found 

c 53.23 52.97 
H 5.97 5.59 
N 4.97 4.71 

s 5.68 5.59 

HPLC: >97% pure. retention time 17.9 minutes. protocol described in . 

Example 1. 
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Example93 

(R, R)-4-[1-[[2-Hydroxy-2-[4-hydroxy-3-[(metbylsulfonyl)amino]· 

phenyl]etbyl]-amino)-2-pheaylethyl]·N-phenylmethylbenmmid~ 

triftuoroacetate salt 

HO H 

·~q~·~~ 
0 , ' ., 

HO N'S• - :-()....,.; 
I M• N ~ L. 

H 0 H '~ 

(R. R)-4-( 1-[[2~Hydroxy-2-[ 4-hydroxy-3-[ (methylsulfonyl)amino J­
phenyl]ethyl]amino ]-2-phenylethyljbenzoic 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. 
1 H NMR (270 MHz, CD30D): ~ 2.89 (s, 3 H), 2.9 (dd, 1 H), 3.11 (br t. 1 

H), 3.26 (br t. 1H),3.61 (dd, 1 H), 4.54 (s, 2 H), 4.61 (dd, 1 H), 4.77 (dd. 

15 1H),6.86 (d, 1 H), 7.0 (m, 3 H), 7.1 (m. 3 H). 7.2-7.4 (m. 6 H), 7.45 (d, 2 

H), 7.84 (d, 2 H) 
13c NMR (68 MHz, CD3QO): a 39.6, 40.1. 44.5, 53.9, 65.4. 70.0. 116.6. 

124.3, 125.4, 126.1, 128.2. 128.S. 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 

2S 

[aJo22 = -43.0° (c = 0.5. MeOH) 

Calculated for 1. 7 H20 and 1.10 mol TF A: 

Cale. Found 

c 55.71 55.70 
H 5.28 5.01 

N 5.87 5.62 

s 4.48 4.59 

F 8.76 6.38 

HPLC: 100% pure. retention time 20.4 minutes, protocol described in 

30 Example 1 
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Example94 

(R, R)-N-(2-Hydroxyetbyl)-4-[1·[[2-hydroxy-2·[4-hydroxy-3-

5 [(metbylsulfonyl)amino)-phenyl]ethyl]amino)-2-phenylethyl)-benmmide, 

triftuoroacetate salt 

10 (R, R)-4-( l-[[2-Hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino 1-
phenyl]ethyl]aminoJ-2-phenylethyl]benzoic acid. trifluoroacetate salt 

(preparation described in Example 84) and ethanolamine were convened 

to the title compound following the procedure described in Example 86 

except that 33% solvent B was employed for the final HPLC purification. 
15 lff NMR (270 MHz. CD30D): S 2.90 (s. 3 H), 2.9 (dd.·1 H). 3.11 (br t. 1 

H), 3.25 (br t. 1 H), 3.47 (t. 2 H), 3.61 (dd. 1 H), 3.68 (t. 2 H), 4.61 (dd. l 

H), 4.78 (dd. 1H),6.86 (d, 1H),7.0 (m. 3 H). 7.1(m,3 H). 7.31(d.1 H), 

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.S, 126.0. 128.1. 129.1, 129.6, 129.9, 1.30.4. 133.5, 136.4. 

136.9, 138.6, 151.6, 169.6. 

Mass (M+H) 514 

[a.]o22 =-41.4° (c =0.5, MeOH) 

Calculated for 1.18 H20 and 1.13 mol TF A: 

25 Cale. Found 

c 51.14 51.19 

H S.24 S.15 

N 6.33 6.32 

s 4.83 5.24 

30 F 9.70 9.75 
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HPLC: 100% pure, retention time 14.0 minutes, protocol described in 

Example 1 

5 Eum~~ 

10 

(R),(R)·N-[5-[2·[[1-(1,3-Benzodioxol-S·yl)-2-(4-iluorophenyl)etbyl]­

amino]-l·bydroxyethyl]·2·hydroxyphenyl]methanesulfonamide 

A. (R),(R)-N-[-2·[1-(l,3-Benmdioxol·S·yl)-2-(-4·ftuorophenyl)­

ethyl]amino)benzeneethanol, trifluoroacetate salt 

The title compound was prepared following the procedure 

described in step A of Example 60 with the following modifications: I) 

15 freshly prepared 4-fluorobenzylmagnesium 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-5-yl)-2-(4-fluorophenyl)ethyl]amino]benzeneethanol were 

separated by preparative HPLC using 60% solvent B (see Example l for 

HPLC protocol). 

20 

8. (R)-a-(1,3-Benzodioxol-5-yl)-4·0uorobenzeneetbanamine 

Following the general procedure described in C.K. Miao et al •• Tet. 

Lett.,~ 2259 ( 1993), a solution of (R),(R)-N-{-2-( 1-( 1.3-benzodioxol-5-

yl)-2-(4-fluorophenyl)ethyJ]amino )benzeneethanol (4.0 g, 8.1 mmol) and 

25 Nal04 (4.S g, 21.1 mmol) in a mixture of 40 mL water. 10 mL McOH and 

10 mL cone. aq. HO was stimed at 20°C for 48 hours. After partial 

concentration, the mixture was diluted with 200 mL of water. stirred for 

six hours at 3S°C, washed three times with 100 mL of hexane. and then 

basified to pH 10 by addition of I M aq. NaHC03. The aqueous mixture 

30 was extracted 3 x with 200 rnL of CH2CI2; the extracts were dried over 

Na2S04 and concentrated. Chromatography on silica gel eluting with 2% 
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(10% cone. aq. NH40H/MeOH)/CH2Cl2 yielded 213 mg of the title 
compound. 

c. (R),(R)-N-[5·[2-[[1-(1,3-Benzodioxol-5-yl)·2-(4-fluorophenyl)­
etbyl]amino]-l-bydroxyethyl]-2-hydroxyphenyl]· 

metbanesulfonamide 
(R)-cx-(l,3-Benzodioxol-5-yl)-4-fluorobenzeneethanamine was 

convened to (R),(R)-N-[5-[2-[[1-(l,3-benzodioxol-5-yl)-2-(4-
fluorophenyl)ethyl]ainino ]- l-hydroxyethyl]-2-phenylmethoxyphenyl]-

10 methancsulfonamide following the procedures described in steps D and E 
of Example 19. except that 5% (10% cone. aq. NH40H/MeOH)/CH2CI2 
eluted the product of step E from silica gel. Hydrogenolysis over 10% 
Pd/C in 1 % HOAc/MeOH sparged with H2 followed by filtration and 
concen~tion produced the title compound which was isolated after silica 

.15 gel chromatography eluting with 3% (10% cone. aq. 
NH40H/MeOH)/CH2CI2. 
lH NMR (270 MHz. CDCl3): a 2.5-2.7 (m. 2H). 2.00 (s. 3H), 2.7-3.0 (m. 2H), 
3.75 (m, IH), 4.41 (m, lH), 5.94 (s. 2H). 6.5-7.2 (m. l IH). 
13 . CNMR(68MHz.CDCl3): aJS.9.43.1.54.5.66. 71.5.101.0.107.1. 

20 108.1. 115.0. 115.3, ll6.5. 121.0. 121.7. 124.3. 124.6. 130.6. 130.7. 133.5. 

25 

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: 

Cale. Found 

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. Shimadzu LC-6A. YMC SJ ODS (6.0 x 150 mm); 

flow rate of 1.5 mUminute: detection at 217 nm: gradient eluti.on 0-
1()0%. B over 25 minutes (A = 10% MeOH. 90% H20. 0.2% H3P04); a· = 
90% MeOH. 10% H20. 0.2% H3P04); retention time= 17.5 minutes. 
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Example96 
(R),(S)·N·(l,l·Dimethylethyl)-a-[[2-hydroxy-1-(4-hydroxy.J. 

[(metbylsulfonyl)amino]pbenyl]ethyl]amino]·4-methoxybenzene.. 

5 acetamide 

10 

A. 

HO H O --

N~N' t·Bu 

~ H oQ, 
s" -

HO ~ 'Me · 
H OMa 

(S)-N·(l,1-Dimetbylethyl)·~-amino-4-metboxybenzene 

acetamide 

A suspension of NaH~03 (184 mg, 2.2 mmol). commercially 

available N-(benzyloxycarbo~yloxy)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/H20 was stirred for 18 

15 hours at 20°C. After partial concenttation and exttaction with CH2Cl2, the 

pH was adjusted to 1.5 and the solution extracted with EtOAc (3. x). The 

EtOAc extracts were washed with brine. dried over MgS04 and 

concentrated to yield (S)-a-[N-[(phenylmethoxy)carbon_yl)aminot-4-

methoxybenzeneacetic acid. A solution of l-(3-dimethylaminoJ>ropyl)-3-

20 ethylcarbodiimide·HO (608 mg, 3.2 mmol). hydroxybenztriazole (643 mg, 

4.76 mmol) and (S)-a-[N-(phenylmethoxy)carbonyl]amino-4-methoxy­

benzeneacetic acid (1 g, 3.17 mmol) in CH2Cl2 (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 witb 

H20.·aq. NaHC03, brine. dried over MgS04. and concenttated. Pure (S)­
N-(1,1-dimethyletbyl)-a-(N-[(phenylmethoxy)carbonyl]amino ]-4-

methoxybenzeneacewnide was obtained after chromatography _on silica 

gel using 35% EtOAc/hexane as eluant. Hydrogenation of (S)-N-(1.1-

30 dimethylethyl)-a-[N-[ (phenylmethoxy)carbonyl )amino )-4-

rilcthoxybenzeneacewnide over 10% Pd( OH)2/C at 1 atom of H2 in l : I 
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MeOH/EtOAc generated the title compound which required no funher 

purification following filtration and concentration .. 

B. (R),(S)·N·(l,l-Dimethylethyl)-a-[[2-bydroxy-2-[4-hydroxy-3-

[(methylsulfonyl)amino)pbenyl}ethyl)amino)·4-methoxy 

benzeneacetamide 
Following the procedure described in step D of Example 19, a 

solution of (S)-N-(l ,l-dimethylethyl-a-amino-4-methoxybenzene­

acewnide and (R)-N-[5-[2-iodo-1-[ (triethylsilyl)oxy]ethyl]-2-

10 (phenylmethoxy)phenyl]methanesulfonamide was heated at l 10°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 elutiilg with 1:3:96 cone. NH40H/MeOH/CH2C12 yielded a 
di~tereomeric mixture of predominantly (RMS)-N-(1, l-dimethylethyl)-a-

15 [[2-hydroxy-2-[ 4-phenylmethoxy-3-[ (methylsulfonyl)amino )­

phenyl]ethyl]atnino )-4-methoxybenzeneacewnide. The desired R.S 

diastereomer, purified by preparative.HPLC using 55% solvent B 

(protocol described in Example l }, was convened to the title compound 

upon hydrogenation as the free base over 10% Pd/C at 1 atom of H2 in 1: 1 

20 MeOH/EtOAc. After filtration ~d concentration. th~ title compound was 

purified by chromatography on O.S mm silica TLC plates using 1 :9:96 

cone. NH40H/MeOH/CH2Cl2. 
le NMR (400 MHz. CDCl3): S 7.29-7.21(m,3H), 6.96 (m, lH), 6.85-

6.82 (m, 3H), 6.78 (s, lH), 4.61 (dd. lH), 4.03 (s, lH), 3.78 (s, 3H), 2.93 

25 (s, 3H), 2.74-2.69 (m, 2H), 1.31 (s. 9H). 
13c NMR (75 MHz. CDCl3): a 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 [a]o21 = +11.5° (c = 0.34. MeOH) 

Calculated for 0.40 H20: 

Cale. 

c 55.90 

H 6.78 

. Found 

56.03 

6.78 
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. N 8.89 8.76 

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

flow rate of 1.5 mVminute; detection at 254 nM; gradient elution 0-100 

% B over 30 minutes (A = 10% MeOH, 90% H20, 0.2% H3P04); B = 
5 90% MeOH, 10% H20, 0.2% H3P04p retention time = 17.5 minutes. 

Example97 
(R),(S)-a-[[2-Hydroxy-2-[4-hydroxy-3·[(methylsulfonyl)amino]· 

10 pbenyl]ethyl]amino]·4-methoxy-N-phenylbenzeneacetamicle 

HO ~JN,() 
~Oq~~H 

HO tr 5
• 

. ' Me 
H OMe 

Following the procedure described in step A of Example 96, 
aniline was converted to (S)-a-amino-4-methoxy-N-phenylbenzene-

15 acetamide. The title compound was prepared from (S)-cx-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-iodo-1-

((triethylsilyl)oxy]ethyl]-2-(phenylmethoxy)phenyl)methanesulfonamide 

20 necessitating chromatographic separation of the two diastereomers on 
silica gel; and 2) (R),(S)·cx-[[2-hydroxy-2-[4-hydroxy-3-

[(methylsulfonyl)amino]phenyl]ethyl]amino)-4-methoxy-N­

phenylbenzcneacetamide was purified by preparative HPLC using 60% 

solventB. 
1 . 25 H NMR (400 MHz, CD30D): 8 7.47 (d, 2H), 7.44-7.35 (m, SH), 7.07 

(m. 2H), 6.91-6.85 (m, 3H), 4.72 (dd, lH), 4.32 (s, lH), 3.76 (s, 3H), 2.88 

(s, 3H), 2.84 (dd, lH), 2.75 (dd, lH). 

13c NMR (100 MHz, CD30D): 8 173.13, 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. 
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Mass (M+H} 486 . 
[a]n22 = +13.3° (c = 0.36, MeOH) 

Calculated for 1.26 H20: 

Cale. 

c 56.72 

H 5.85 

Found 
56.87 

5.34 

N 8.27 8.12 

KM36a 

HPLC: 99% pure, retention time 18.2 minutes, protocol described in 

Example96. 

Example98 
{R),{S)-a-[[2-Hydroxy-2-[4-hydroxy~3·[{methylsulfonyl)amino]· 

pbenyl]etbyl]amino]-4-methoxy-N-methyl-N-pbenylbenzeneacetamide 

HOHO.~ 
NJlN~ 

0 Q
;. Me 

HO N'~· 
ti· Me OMe 

A. (S)-a-Amino-4-metboxy-N-methyl-N-pbenylmetbyl­

benzeneacetamide 
20 To a 4°C solution of (S)-a-amino-4-methoxybenzeneacetic acid 

(1.8g,10 nunol), synthesis described in U.S. Patent, 3,517,023,in 1:2 1 N 
NaOH/dioxane was added conunercially available di-t-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 exttacts were washed with brine. dried over MgS04 and 
concentrated to yield (S)-a-[N-[{1,l-dimethylethyl)-carbonyl]~o)-4-

methoxybenzeneacetic acid. A solution of 2-ethoxy-1-ethoxycarbonyl-
1,2-dihydroquinoline (660 mg, 2.7 mmol), (S)-a-[N-(1,l-dimethylethyl)-

carbonyl]amino]-4-methoxybenzeneacetic acid (600 mg, 2.14 mmol) in 

. 30 CH202 (10 mL) and N-methylaniline (2.13 mmmol) was stirred at 20°C 
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for 18 hours. After concentration. the reaction was diluted with EtOAc. 

washed with aq. NaHC03, H20, 1 N HCl. brine. dried over MgS04. and 
concentrated. Pure (S)-a-[N-[(l,l-dimethylethyl)carbonyl]amino)-4-

methoxy-N-methyl-N-phenylbenzeneacetamide was obtained after 
5 chromatography on silica gel using 30% EtOAc/hexane as eluant. (S)-a-

[N-[ (1, l-Dimethylethyl)carbonyl]amino ]-4-methoxy-N-methyl-N- · 

phcnylbenzeneacetamidc was stirred 1.5 hours at 20°C in 4 N HCVdioxane 
to generate (S)-a-amino-4-methoxy-N-methyl-N-phenylbenzeneacetamide 

which was used ~tly following isolation after concentration. dilution 

10 with EtOAc, washing sequentially with aq. NaHC03 (2 x) and brine, 

drying over MgS04. and concentration. 

B. (R),(S)·<X·([2·Hydroxy-2-[4·hydroxy-3-[(methylsulfonyl) 

amilio)pbenyl]ethyl]amino]·4-methoxy-N-methyl-N-· 

15 pbenylbenzeneacetamide, 
(S)-a-Amino-4-methoxy-N-methyl-N-phenylbenzeneacetamide 

was convened to the tide compound following the procedures described in 

steps D, E and F of Example 19 with the following modifications: 1) in 

step D. the reaction was heated at 70°C for 40 hours to generate primarily 

20 the R. 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 l); and 3) in step F, the HPLC 

purification was omitted after hydrogenolysis at 1 atom. H2. 
25 19 NMR (270 MHz. CD30D): 6 7.39-7.30 (m. 4H), 7.03-6.83 (m. SH). 

4.96 (s. 1H);4.82 (m. lH). 3.78 (s. 3H). 3.29 (s. 3H). 2.94 (m. lH). 2.90 

(s, 3H). 2.76 (m. IH). 
13c NMR (68 MHz. CD30D): 6 168.22. 162.69. 151.63. 142.47. 133.72. 

131.79, 131.01. i29.95. 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 
[a]o22 = +42.3° (c = 0.35. MeOH) 

HPLC: 99% pure, reterition time 18.4 minutes. protocol described in 

Example96. 
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Example99 
(R),(S)·N·(l,3-Benzodioxol-5-yl)-a-[[l·hydroxy-2-(4-hydroxy-

5 3·[(methylsulfonyl)amino]phenyl]ethyl)amino]-4-methoxy-

10 

benzeneacetamide 

A. 

HO H 0 ~O) 
N~N~O 

i. H 

oq~ s" ~ 
HO ~ • 

H Me OM• 

(S)-a-N-[ (1,3-Benzodioxol~S-yl)amino ]-4-methoxybenzene 

acetamide 

To a OOC DMF (5 mL) solution of (S)-a-[N-(1,l-dimethylethyl)­

carbonyl]amino)-4-methoxybenzeneacetic acid (600 mg, 2.14 mmol; 

preparation described in step A of Example 98), I-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. 
NaHC03, H20, 1 N HCl, brine, dried over MgS04, and concenttated. 

Pure (S)-N-(1.3-benzodioxol-S-yl)-a-[N-[ (1, l-dimethylethyl)carbonyl]· 

20 amino ]-4-methoxybenzeneacetamide. obtained after chromatography on 

silica gel using 30% EtOAc/hexane as eluant. was convened to the title 

compound following the procedure described in step A of Example 98. 

25 

B. (R),(S)-N-(l,3-Benzodioxol·S·yl)--a·([2·hYdroxy·2·[4-hydroxy­

J.((methylsulfonyl)amino)phenyl]ethyl]amino]-4·methoxy 

benzeneacetamide 

(S)-a-N-[(l,3-Benzodioxol-5-yl)amino)-4-methoxybenzene-

acetamide was convened 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 0, the reaction was heated at 70°C for 60 hours 

- r 
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to generate primarily the R, S diastereomer: separation from the R. R 

isomer required a second chromatography on silica gel eluting with 40% 

EtOAc in toluene; and 2) in step F. the HPLC purification was omitted 

after hydrogenolysis as the free base under 1 atom. H2; the title compound 

5 was chromatographed on silica gel eluting with S - l 0 % MeOH/CH202. 
lff NMR (400 MH~ CD30D): .a 7.38 (d, IH). 7.33 (d, 2H), 7.12 (d, lH), 

1.0S (dd, lH), 6.90-6.81 (m, 3H), 6.79 (d, lH), 6.71 (d, lH), 5.89 (s. 28), 

4.69 (dd, lH), 4.24 (s, lH). 3.76 (s. 3H). 2.90 (s, 3H), 2.83 (dd. lH), 2.72 

(dd. lH). 
10 .. 13c NMR (68 MH~ CD30D): a 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]D22 ~ +7.3° (c =0.30, MeOH) 

15 HPLC: 99% pure. retention time 18.5 minutes, protocol described in 

Example96. 

Example 100 
20 (R),(S)-N-(4-Chloropbenyl)-a-[[2·hydroxy-2·[ 4-hydroxy-3-

[(metbylsulfonyl)amino]phenyl]ethyl]amino)·4-metboxybenzene­

ac:etamide 
Cl 

HO H ~ 
N...,/'N . 

~ H 

~oQ~~ 
HO N'

8
• H Me OMe 

2S (S)·a-Amino-N-( 4-chlorophenyl)-4-methoxybenzeneacetamide 

(prepared from p-chloroaniline via a procedure analogous to that described 

in step A of Example 99) was convened 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% McOH/CH2Ci2, 
30 (R),{S)-N-(4-chlorophenyl)-a-[[2-phenylmethoxy-2-(4-hydroxy-3-
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[ (methylsulfonyl)amino )phenyl]ethyl]amino }-4-methoxybenzene­

acetamide was further purified by preparative_ HPLC using 58% solvent B; 

. and 2) the tide compound after silica gel chromatography was purified by 

by preparative HPLC using 57% solvent Band isolated as the free base. 
5 lff NMR (400 MHz. CD30D):. a 7.48 (dd. 2H). 7.46-7.28 (m. 3H). 7.27 

(dd. 2H), 7.07 (dd. lH), 6.90 (d, 2H), 6.85 (d, _lH), 4.70 (dd. IH), 4.27 (s. 

lH). 3.76 (s, 3H}, 2.91 (s, 3H), 2.85 (dd, lH), 2.73 (dd. IH). 
13c NMR (68 MHz, CD30D): S 173.43. 161.13, 151.03. 138.07, 135.85, 

132.11, 130.26, 129.75, 125.71. 124.59. 122.72. 116.36. 115.18. 73.42, 
10 67.78, 56.26, 55.74, 39.58. 

15 

20 

Mass (M+H) 520 
[a]o22 = +8.3° (c = 0.30, MeOH) 

-
HPLC: 99% pure, retention time 21.7 minutes. protocol described in 

Example96. 

Example 101 
(R),(S)·a-([2-Hydroxy-2-(4-hydroxy-3-((methytSulfonyl)amino)· 

pbenyl]etbyl]aminol·4-methoxy-a-methyl-N-phenylb~zeneacetamide 

HO H 0 ,0 
-Q;;, ,."~ n . - '?.,,oq~ 

s~ ~ 
HO N""' ' H M•. OM• 

A. (S)·«·Amino-4-metboxy-a-metbyl·N-pbenylbenzeneacetamide 
(S)-a-Amino-4-methoxy-a-methylbenzeneacetic. ethyl ester 

2S ( 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.l-Dimethylethyl)­

carbonyl)amino)-4-methoxy-a-methylbenzeneacetic acid. obtained upon 

treatment of the crude acid with excess di-t-butyl dicarbonate as described 
30 in step A of Example 98, was convened to the title compound following: 
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l) coupling to aniline utilizing the procedure described in step A of 

Example 96; and 2) removal of the BOC protecting group as described in 

step A of Example 98. 

5 B. (R),(S)-a-[[2-Hydroxy-2-[4-hydroxy-3-[(metbyl$Ulfonyl) 

amino)phenyl]ethyl]amino]-4-methoxy-a-methyl-N­

phenylbenzeneacetamide 

Following the procedures described in steps 0, E. and F of 

Example 19, (S)-a-aniino-4-methoxy-a-methyl-N-

10 phenylbenzeneacetamide was convened 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·. H2. the title c_ompound was purified by silica gel 

chromatography eluting with 4% MeOH/CH2Cl2. . 

15 lff NMR (270 MHz. CD30D): S 1.72 (s. 3H). 2.58 (dd. lH). 2.78 (dd. 

lH), 2.86 (s. 3H), 3.77 (s. 3H), 4.68 (dd. lH). 6.88 (m. 3H). 7 .07 (m, 2H). 

7 .27 (m, 2H), 7 .42 (m, SH). 

13c NMR (68 MHz. CD30D): a 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. 

25 

30 

Mass (M+H) 500 

[a.Jo22 = -48.2° (c =0.9 MeOH) 

HPLC: 99% pure, retention time 17 .1 minutes, protocdl described in 

Example96. 

Example 102 

(R),(R)-a-[[2-Hydroxy-2-[4·hydroxy-3-[(methylsulfonyl)amino]~ 

phenyl]ethyl]amino)-4-methoxy-N-phenylbenzeneacetamide 
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(R)-a-Amino-4-methoxybenzeneacetic acid (1.8 g, 10 mmol), 

synthesis described in U.S. Patent. 3.517.023. was convened to the title 

5 compound following a reaction series analogous to that described in 

Example 98, except for the following modifications: in step 8, the 

desilylated material was chromatographed on silica gel using 1 % 

MeOH/CH2Cl2 prior to the preparative HPLC purification using 60% 

solvent B and subsequently was convened to the free base prior to the 

10 hydrogenolysis reaction to generate the title compound. 
19 NMR (270 MHz. CD30D): 8 7.48 (d. 2H). 7.45-7.24 (m. 5H), 7.08 

{in, 28), 6.92-6.84 (m, 3H). 4.72 (dd. lH), 4.31 (s. lH), 3.77 (s. 3H), 2.88 

(s, 3H), 2.86-2.67 (m.2H). 
13 ~ . C NMR (68 MHz. CD30D): u 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.Jo22 = -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·[ (metbylsulfonyl)amino ]· 

25 pbenyl]ethyl]amino]-N-phenylbenzeneacetamide 

--·--, 
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HO H ~ ~ 
~N..._/'N~ 
)=( f!',{,obH . 

HO tr 8• · • Me 
H 

Following the procedure described in step A of Example 98, (S)­
phen~lglycine was convened to a-amino-N-phenylbenzeneacetamide. 

5 The title compound was prepared from a-arnino-N-phenylbenzene­

acetamide following the procedure described in step B ·of Example 99 with 

the following modification: the desilylated material wa5 purified by. 

preparative HPLC using 56% solvent B and subsequently was convened 

to the ftcc base prior to the hydrogenolysis reaction to generate the title 
10 compound. 

lH NMR (400 MHz. CD30D): 5 7.47 (d, 2H), 7.46 (d, 2H), 7.45-7.25 (m, 

6H), 7.10-7.05 (m. 2H), 6.86 (d, lH), 4.72 (dd, lH), 4.34 (s, lH), 2.89 (s, 

3H), 2.87-84 (m, 2H), 2.77 (dd, 2H). 
13 . CNMR (68 MHz. CD30D): S 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.Jo22 = +8.3° {c = 0.20, MeOH) 

Calculated for 0.42 H20: 

20 Cale. Found 
c 59.65 59.93 

H 5.62 5.43 

N 9.07 8.79 

HPLC: 97% pure. retention time 15.8 minutes. protocol described in 

25 Example 96. 

Example 104 
(R),(S)·U·[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino)· 

30 phenyl]ethyl]amino)-4-metboxy-N-(phenylmetbyl)benzeneacetamide 
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(S)-a-Amino-4-methoxy-N-(phenylmethyl)benzeneaceramide 

S (prepared from benzylamine via a procedure analogous to that described in 

step A of Example 98, except for omission of chromatogmphy on silica 
gel) was convened to the title compound following the procedure 

.described in step B of Example 98. except for the following modificatjon: 

separation of the R. Rand R. S diastereomers of a-[[2-(ttiethylsilyl)oxy-2-

10 [4-phenylmethoxy-3-((methylsulfonyl)amino)phenyl)ethyl)amino]-4-

rnethoxy-N-{phenylmcthyl)benzeneacetamide required a second 

chromatograpliy on silica gel eluting with 30% EtOAc in toluene. 
le NMR (400 MHz. CD30D): 6 7.47 (d, 2H), 7.33 (d, lH). 7.27-7.15 (m. 

SH), 7.02 (m, 3H), 6.87 (d, lH), S.00 (s, lH), 4.83 {m, lH), 4.41(q,2H), 

lS 3.82 (s. 38), 3.02-2.86 (m, 2H), 2.91 (s. 3H). 

13c NMR (68 MHz. CD30D): 6 168.56. 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, 5S.94. 53.00, 44.31, 39.64. 
Mass (M+H) 500 

20 (cxJn22 = +45.9° (c = 0.31 McOH) 

HPLC: 99.9% pure, rcteJition time 18.1 minutes, protocol described in 
Examplc96. 

2S Example 105 
(R),(S)-N-(Cyclobexyl)-a-([2·Hydroxy-2·[ 4-hydroxy-3-[(metbyl­

sulfonyl)amino]pbenyl]etbyl]arnino)·4·methoxybenzeneacetamide 
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· "° nJD 
• .N 
i. H .,oq_, 

HO N'"'S, 
. H M• OM• 

(S)-N-(Cyclohexyl)-a-amino-4-methoxybenzeneacewnide 

({RPared from cyclohexylamine via procedure analogous to that described 

5 in step A of Example 98) was converted to the title compound following 

the procedure deicribed in step B of Example 98, except for the following 

modifications: 1) separation of the R, R and R, S diastereomers of N­
(cyclohexyl)-a-[[2-(triethylsilyl)oxy-2-( 4-phenylmethoxy-3-[ (methyl-

sulfonyl)amino ]phenyl]ethyl]amino ]-4-melhoxybenzeneacetamide 

10 required a second chromatography on silica gel eluting with 40% 

EtOAc/toluene; 2) in step E, the residual R, R diastereomer was separated 

by preparative HPLC from the R, S isoriler using 65% solvent B (protocol 

described in Example l); 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/CH202. 
19 NMR (270 MHz, CJl300): 3 7.37 (d, lH), 7.29 (dd, 2H), 7.03 (dd, 

18), 6.89 (m. 3H), 4.66 (dd. IH). 4.11 (s. lH). 3. 77 (s, 3fl), 3.60 (m, lH), 

2.93 (S. 38), 2.92-2.62 (m. 2H). 1.81-1.56 (m. 5H). 1.35-1.11 {m, 5H). 
13 . C NMR (68 MH~ CD30D): 3174.04. 161.02. 150.91, 135.91, 132.54, 

20 129.69, 12.5.86. 125.66. 124.36. 116.33. 115.03. 73.30. 67.14. 56.23 • 
. SS.74, 39.61, 33.68, 33.54, 26.57, 26.05. 

Mass (M+H) 492 
[aJn22 = +9.2° (c = 0.10, MeOH) 

· Calculated for 1.62 H20: 
2S Cale. Found 

c 55.34 55.57 

H 7.01 6.83 

N 8.07 7.84 
HPLC: 98'1> pure, retention time 19.8 minutes. protocol described in 

30 Example 96. 

. I 
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Example 106 

(R, R)-N"'.Hydroxy-4-[1·[[2·hydroxy-2-[4·hydroxy-3-°[(metbylsulfonyl)amino]-

5 phenyl]ethyl]amino]·2·pbenyletbyl]bem.amide, tritl~oroacetate salt 

. H 
HO·~ ·q h~~ ~ 

0 , ' 
s~ -

HO . !"' ·Ma . .OH 

H 0 = 

(R. R)-4-[ 1-[[2-Hydroxy-2-(4 .. hydroxy-3-((methylsulfonyl)amino 1-
10 phenyl]ethyl]amino)-2-phenylethyl]benzoic acid. ttifluoroacetate salt 

(preparation described in Example 84) and hydroxylanline were convened 

to the tide compound following the procedure described in Example 86 

except that 28% solvent B was employed for the final HPLC purification. 
lff NMR (270 MHz. CD30D): 6 2.90 (s. 3 H),-2.9 (m, 1 H)~ 3.0-3.3 (m, 

15 2 H), 3.61 (br d, 1 H), 4.61 (br d, 1 H), 4.82 (m, 1 H). 6.86 (d, 1 H). 7 .01 

(br s, 3 H), 7.14 (br s, 3 H), 7.32 (br s. 1 H), 7.46 (br s. 2 H). 7.72 (br s. 2 

H) 

Ile NMR (68 MHz. CD30D): a 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, 

20 151.7 

2S 

30 

Mass (M+H) 486 

[a]o22 = -43.2° (c = 0.5, MeOH) 

HPLC: >99% pure, retention time l 2.5minutes. protocol described in 

Example 1 

Example 107 

(R),(S)-a-([2-Hydroxy-2-( 4-hydroxy·3·((methylsulfonyl)amiiao]· . 

pbenyl]etbyl]amino]-4-methoxy-N-phenylbenzenepropanamide 
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Following the procedure described in step A of Example 96. 

commercially available N-(benzyloxycarbonyloxy)succinamide and (S)-a-

5 amino-4-methoxybenzencpropanoiC acid was converted to. (S)-a-[N­

[(phenylmethoxy)carbonyl]amino]-4-methoxybenzenepropanoic acid A 

DMF (5 mL) solution of (S)-a-[N-[(phenylmethoxy)carbonyl]amino)-4-

methoxybenzenepropanoic acid (500 mg. 1.5 mmol), l-benzottiazolyl­

oxytris(dimethylamino )phosphonium hexaflourophosphate (672 mg, 
10 1.5 mmol), N-methylmorpholine (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 H20, aq. NaHC03, and brine. and dried over MgS04. After 
concentration. the product was chromatographed on silica gel using 1 % 

MeOH/CH2C2 to elute (S)-a-[N-[(phenylmethoxy)carbonyl]amino)-4-

15 methoxy-N-phenylbenzenepropanamide (84%) which was convened to 
(S)-a-amino]-4-methoxy-N-phenylbenzenepropanamide as described in 

step A of Example 96. 
The title compound was prepared from (S)-a-amino]-4-methoxy­

N-phenylbenzenepropananUde 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. 
lff NMR (270 MHz. CD30D): 8 7.41-7.24 (m. SH). 7.13-7.01(m.4H). 

6.84-6.79 (m, 3H), 4.65 (t. lH), 3.74 (s, 3H), 3.45 (t. IH), 3.04-2.97 (m. 

lH), 2.90-2.68 (m. 3H). 2.86 (s, 3H). 
13 . 25 CNMR (68 MHz. CD30D): 8 174.13. 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 
[aJt>22 = -34.6° (c = 0.35 MeOH) 
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HPLC: 99% pure, retention time 18.7 minutes, protocol described in 
Example96. 

5 Example 108 

10 

(R),(R)-a-([2·Hydroxy·2·[4·hydroxy-3-[(metbylsuJfonyl)amino)· 

pbeayl]etbyl]amino)-4-metboxy-N-pheaylbenzenepropanamide 

HO ~ 

~o 
HO N""8

· OMe . Me 
H -

A mixture of commercial (R)-N-(t-butoxycarbonyl)tyrosine (2.0 g, 

6.3S mmol), dimethyl sulfate (1.3 mL. 14 mmol), K1C03 (1.93 g, 
14 mmol), and 18-crown-6-ether (185 mg, 0.7 mmol) was refluxed in 

30 mL of toluene for five hours. After cooling and dilution with H20. the 
15 organic layer was washed with H20. dried over MgS04, and concentrated. 

Chromatography of the residue on silica gel eluting with 20% 
EtOAc/hexane yielded methyl (R)-a.-[N-[(phenylmethoxy)carbonyl]-

amino ]-4-methoxybenzenepropanoate which was hy~olyzed by stirring 

three hours at 0°C with NaOH (185 mg, 4.6 rnrnol) in 6 mL of 2: 1 

20 MeOHJH20. After concentration. adjustment to pH 2. exttaction with 
EtOAc (2 x), and.concentration. the crude acid was converted to (R)-a­

amino-4-methoxy"'.N-phenylbenienepropanamide 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 

2S compound was prepared from (R)-a-amino)-4-methoxy-N-

phenylbenzenepropanamide 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/CH2d2; 

30 and 3) in step F, after hydrogenolysis as the free base under 1 atom. H2. 
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the title compound was purified by preparative HPLC using 48 % solvent 

8 prior to isolation as the free base. 
1 H NMR (270 M~ CD30D): a 7.44-7 .25 (m. SH), 7.11-6.97 (m, 38), 

7.01 (dd. lH), 6.83-6.78 (m, 3H), 4.63 (t, lH), 3.74 (s, 3H), 3.45 (dd, lH), 

S 3.02-2.95 (m, lH), 2.87 (s, 38), 2.85-2.69 (m, 3H). 
13c NMR (68 MHz. CD30D): a 174.59, 160.1.1, 150.90, 139.03. 135.63, 

131.34, 130.39, 129.82, 125.90, 125.58. 124.26, 121.61, 116.40, 115.07, 

73.37, 66.06. 56.59, 55.72, 39.54, 39.39. 

Mass (M+H) 500 

10 [uJo22 = +4.2° (c = 0.15 MeOH) 

HPLC: 99% pure, retention time 19.0 minutes, protocol described in 

Example96. 

15 Example 109 

20 

(R),(S)J·N-[S-[1-Hydroxy-2-([1·(4·metboxypbenyl)-2·oxo-2-(l· 

piperidinyl)etbyl]amino]etbyl]-2-bydroxyphenyl]metbanesulfonamide 

(S)-a-[(1-Piperidinyl)carbonyl]-4-methoxy~nzenemethanamine 

(prepared from piperdiDe via a procedure analogous to that described in 

step A of Example 99) was convened to the title compound following the 

procedures described in steps D, E, and F of Example 19, except for the 

2S 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 H2 as the free base to generate the title compound which 

_ was pUrified by silica gel chromatography eluting with 8% -

MeOH/CH202. 
30 lff NMR (270 MHz. CD30D): S 0.90 (m, lH). 1.38 (m. 28), 1.53 (m,· 

38). 2.60 (dd. lH). 2.n (dd. IH), 2.92 (s. 3H). 3.35 (m. IH), 3.73 (m. 
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lH), 3.78 (s, 3H), 4.60 (dd, lH), 6.84 (d, lH), 6.~l (d, 2H), 7.02 (dd. lH}, 
7.2S {d, lH), 7.30 (d, lH). 
13c NMR (68 MHz, CD30D): a 25.3, 26.7, 26.9, 39.6, 44.7, 47.5, 55.7, 
55.8, 62.9, 73.5,.115.5, 116.5, 124.3, 125.7, 126.0, 130.3, 131.3, 135.8, 

5 151.l, 161.2, 171.6. 

10 

Mass (M+H) 478 

[a]o22 = +53.9° (c = 0.3 MeOH) 

HPLC: 99% pure, retention time 17 .2 minutes, protocol described in 
Example96. 

Example 110 
(R),(S)·N-(1,3-Benzodioxol-S-yl)·a-[[l-hydroxy-2·[4·hydroxy-3-
[(metbylsulfonyl)amino]phenyl]etbyl]amino ]·4-metboxy-a-

15 methylben7.eneacetamide 

HO H 0 ~O) 
,~N- JlN~O . V , M~ .H 

- C?.,.oq, . ,....s~ -
HO ' ·Me . 

H OMe 

A. (S)-a.-N-[(l,3-Benzoclioxol-S-yl)amino]-4-methoxy-a-methyl· 
20 ben7.eneacetamide 

(S)-a-[N-[(1,l-[)imethylethyl)carbonyl)amino}-4-methoxy-a-
methylbenzeneacetic 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-5-yl)-a-[N-[( l, l-dimethylethyl)carbonyl]]amino]-4-methoxy­
a-methyl-benzeneacetamide, obtained after chromatography on silica gel 
using 30% EtOAc/hcxane as eluant, was converted to the tide compound 
following the procedure described in step A of Example 98. 
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B. (R),(S}·N·(l,3-Benzodioxol-S·yl)·a-[[2·hydroxy-2-[4·hydroxy-

3-[(methylsulfonyl)amino]phenyl]ethyl]amino]-4·methoxy-a­

metbylbenzeneacetamide 

Following the procedures described in steps D, E, and F of 
5 Example 19, (S)-a-N-[(l,3-benzodioxol-5-yl)amino]-4-methoxy-a­

methyl-benzeneacetamide was convened to the title compound with the 

following modifications: 1) in step D, the coupling reaction was heated at 

115°C for 96 hours to give a mixture of expected silylated product and its 

desilylated counterpart which were eluted from silica gel using 0.5% . 

10 MeOH/CH202 and 1.5% respectively; 2) in step E, after desilylation and 

chromatography on silica gel, all fractions of (R),(S)-N-(l,3-benzodioxol-
5-yl)-a-[[2-hydroxy-2-[ 4-phenylmethoxy-3-[ (methylsulfonyl)amino ]­

phenyl]ethyl]amino)-4-methoxy-a-methylbenzeneacetamide, fonned 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. ff 2, the title compound was purified by silica gel 

chromatography eluting with 5% MeOH/CH2Cl2. 
lff NMR (400 M8~ CD30D): 3 7.40 (d, 2H), 7.39 (d, lH), 7.10 (d, lH), 

7.07 (dd. lH), 6.87 (m, 3H). 6.73 (m. 28), 5.89 (s. 28}, 4.66 (dd. lH}, 

20 3.77 (s, 38), 2.89 (s, 3H}, 2.77 (dd, lH), 2.56 (dd, lH), 1.70 (s, 3H). 
13c NMR (100 MHz. CD30D): 5 175.76, 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, 10253, 74.02, 65.56, 55.71. 52.40. 39.58, 22.57. 

25 

30 

Mass (M+8) 544 
[a]o22 = -64.8° (c = 0.20, MeOH) 

Calculated for 0.46 H20:" 

Cale. Found 

c 56.68 56.73 

H 5.47 5.41 

N 7.61 7.46 

HPLC:.99% pure, retention time 17.1 minutes. protocol described in 

Example96. 
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Example 111 

(R),(R),(R)~N-[5-[2-[[1-(1,3·Benzodioxol-5-yl)·2·pbenylethyl)amino]-l­

hydroxypropyl]·2-hydroxyphenyl]metbanesulfonamide 

HO H 

0 •• ,,0~·~\1 s ~ ; ' ........ ff\\,.~~ . n ._, ... Q 
HO 0 0 

.........,,,, 

4-Phenylmetboxy-3-nitrobenmldehyde 

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 
10 (14.6 g. 360 mmol) and, after 30 minutes, benzyl bromide (79 g, 

460 nunol). 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 tide compound, after 

15 recrystallization from 30% toluene /hexane. 

B. 1-(4-Phenylmethoxy-3-nitropbenyl]propene 

To a stirred suspension of (ethyl)triphenylphosphonium bromide 

(63.3 g, 170.5 mmol) in 270 mL of dry nlF under Ar at 20°C, was added 

· 20 91 mL of 1.8 M phenyllithium in 70% cyclohexane/E[20 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 ofTHF 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 supematants, the tide compound 

(11.33 g, 1:1 trans to cis ratio) was eluted from silica gel by 0% to 25% 

EtOAc/hexane . 

30 
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C. trans-1-(3-(Methylsulfonyl)amino-4-phenylmethoxypbenyl] . 

propene 

A solution of 1-[4-phenylmethoxy-3-nittophenyl]propene (12.74 g. 

47.3 mmol) and SnCl2 • 2H20 (53.4 g. 237 nunol) in 200 mL of EtOAc 

5 was refluxed for one hour. After cooling, 100 mL of hexane and then a. 

solution of 41 g of K2C03 (297 mmol) in 35 mL H20 were added with 

vigorous stining, whereupon 300 mL of CH2Cl2 and 100 g Na2S04 were 
added prior to filtration through Celite. After concentration. the residue 

was chromatographed twice on silica gel eluting with 7% to 17% 

10 Et20/hexane to obtain 3.66 g of l-[3-amino-4-phenylmethoxyphenyl]­

propene as a 98:2 mixture of trans to cis isomers. The title compound was 
prepared from l-[3-amino-4-phenylmethoxyphenyl]propene following the 

procedure described in pan 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 recrystallized from EtOAc/hexane to obtain 

3.11 g. 

D. (R),(R)-1-(3-(Methylsulfonyl)amino-4-phenylmethoxyphenyl]· 

1,2-propanediol 

20 Following the procedure described by K. B. Sharpless et al., J. 

Org. Chem .• Sl. 2768 (1992), trans-1-(3-(methylsulfonyl)-amino-4-

phenylmethoxyphenyl]propene (1.88 g, 5.8 mmol) was added to a stirred 

mixture of 0.55 g of MeS02NH2 (5.8 mmol), 8.1 g of AD-mix-~. 45 mL 

of water, and 45 mL of t-buranol at 20°C. After 16 hours, the reaction was 

25 · stirred with 9.6 g of Na2S<>3 for 30 minutes, diluted with H20 and 
extracced 4 x with CH2Cl2 whereupon the organic layers were dried over 

Na2S04 and concentrated. ·Chromatography on silica gel eluting with 

50% to 100% EtOAcJhexane provided the title compound (1.71 g, 98.6% 

ee). 

30 
E. (R),(S)· l~[J.(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. 



------------------------------------------ ···-···· 

KM36a 
- 188 -

5.24 mmol) in 4 mL of pyridine were stirred under Ar at 0°C for four 
hours. After addition of H20 (6 drops) and then toluene, the reaction was 
concentrated at 0°C under high vacuum and chromatographed 2 x on silica 
gel eluting with 20% to 50% EtOAc/hexane to obtain 0.39 g of (R),(R)-1-

5 hydroxy-l-[3-(methylsulfonyl)amino-4-phenylmethoxyphenyl]-2-propyl 
tosylatc. To a stirred 0°C solution of (R),(R)- l-hydroxy-1-(3-
(methylsulfonyl)amino-4-phenylmethoxyphenyl]-2-propyl tosylate 
(0.16 g, 0.32 mmol) in 3 mL of dry THF under Ar, was added 0.72 mL of 
1.0 M LiN(TMS)2 in 1HF solution (0.72 mmol). After three hours at 0°C, 

10 the reaction was diluted with 10 volumes of hexane and CH:zCl2, and 

without evaporation chromatographed on silica gel eluting with 10% to 
25% EtOAc/hexane to provide 72 mg of the tide compound (98% pure, 
containing 2% trans epoxide). 

15 F. (R),(R),(R)-N-[5·[2·[[1-(l,3-Benzodioxol-5·Yl)·2·phenylethyl]· 
amino]·l-hydroxypropyl]·2-hydroxyphenyl]methane 

sulfonamide. 

A mixture of (R),(S)-1-(3-(methylsulfonyl)amino-4-
phenylmcthoxyphenyl)-2-methyloxirane (72 mg, 0.21 mmol) and (R)-1-

20 (1.3~benzodioxol-5-yl)-2-benzeneethanamine (0.40 g, 1.66 nunol) 
(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% cone. aq. NH31MeOH]/CH2Cl2. 
then 5% to 8% acetone in toluene , then 4% to 8% acetone in toluene, then 

2S O.S to 1 % (10% cone. aq. NH31MeOH]/CH2Cl2 to obtain 32 mg of 
(R},(R},(R)-N-(5-[2-[[1-( l,3-benzodioxol-5-yl)-2-phenylethyl]amino]- l­
·hydroxypropyl]-2-phenylmethoxyphenyl]methanesulfonamide which, ~as 
convened to the tide compound (18 mg) by hydrogenolysis, as described 
in step C of Example 95. 

30 lff NMR (270 MH~ 5% CD30D/CDCl3): a 0.79 (d, 3H), 2.66 (m, lH), 
2.92 (s, 3H), 2.8-3.0 (m, 2H), 3.67 (t, lH), 4.02 (d, lH}, 5.94 (s, 2H), 6.66 
(dd, lH), 6.7 (m, 2H), 6.80 (d, lH), 6.91 (d, IH), 7.05 (m, 2H), 7.1-7.4 (m, 
4H). 
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13c NMR (68 MHz, 5% CD30D/CDC1]): a 148.2. 147.6. 146.5, 138.5. 

137.9, 133.9. 129.2, 128.l, 126.1. 124.7. 123.9, 122.0, 120.3, 115.3. 107.9, 

106.9, 100.8, 76.5, 63.4, 57.9, 44.5. 38.5. 17.7. 

Mass (M-H) _483 
S HPLC: 979' pure, Shimadzu, YMC SJ ODS (6.0 x 150 mm); flow rate of 

1.5 mUminute; detection at 217 nM; eluted with a 40 minutes linear 

gradient of 0% to 100% B solvent (A = 10% MeOH, 90% H20. 0.2% 

H3P04, B = 90% MeOH, 10% H20. 0.2% H3P04); retention time = 23.8 

minutes. 

10 

Example 112 

(R),(S),(R)-N-[5-[2-[[1·(1,3-Benzodioxol-5-yl)-2-phenyletbyl]-amino]-

1-hydroxypropyl]·2·hYdroxyphenyl]metbanesulfonamide, 

lS triftuoroacetate salt 

20 

. \ 
(R),(S),(R)-N-[5·[2·[[1-(1,3-Benzodioxol-S-yl)·2·pbenyletbyl]· 

amino]-1-(trietbylsilyl)oxypropyl]·2·phenylmethoxypbenyl] 

metbanesulfonamide 

A solution of (R),(R)-l-hydroxy-1-(3-(methylsulfonyl)amino-4-

phenylmcthoxyphcnyl]-2-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, 

2S 0.12 mmol), and 0.35 mL of ttiethylsilyl 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/hexanc. The organic layer was concentrated 

after washing with H20. sat. aq. CuS04 (2 x). and H20 (2 x), prior to 

drying over Na2S04. Chromatography on silica gel eluting with 15% to 

30 25% EtOAc/hexane generated 0.47 g of (R),(R)-1-(triethylsilyl)oxy-l-[3-
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(rnethylsulfonyl)-amino-4-phenylmethoxyphenyl]-2-propyl tosylate which 

was heated with (R)-1-(1,3-benzodioxol-5-yl)-2-benzeneethanamine 

(preparation described in step B of Example 60) at 144°C under Ar for 

five hours. After cooling, chromatography 2 x on silica gel eluting first 

5 with 0.4% to 9% (10% cone. aq. NH31MeOH]/CH2Cl2, then with 15% 

EtOAc/hexane yielded the title compound (84% purity). 

B. (R),(S),(R)-N-[5·[2·[(1·(1,3-Benzodioxol-5·yl)-2-phenyletbyl]· 

amino]-1-bydroxypropyl]-l·hydroxyphenyl] 

10 metbanesulfonamide 

Following the procedure described in step E of Example 19, 
(R),(S),(R)-N-(5-[2-([ 1-( l ,3-benzodioxol-5-y 1)-2-phenylethyl]amino )-1-

(triethylsilyl)oxypropyl]-2-phenylmethoxyphenyl)methanesulfonamide 

was desilylated using TBAF except for the following modifications: 1) 

15 the reaction required heating at 60°C for two hours; and 2) 

chromatography twice on silica gel eluting with 25% to 50% 

EtOAc/hexane provided (R),(S),(R)-N-(5-(2-(( 1-(1,3-benzodioxol-5-yl)-2-

phenylethyl]amino ]-1..:hydroxypropyl]-2-phcnylmethoxyphcnyl]­

methanesulfonamide (93% purity) which, upon hydrogenolysis as 

20 described in step C of Example 9S, 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 
lff NMR (270 MHz. CDCl3)ofthe free base: a0.71(d,3H), 2.84 (s, 3H), 

2.6-3.0 (m, 38), 3.88 (t, lH), 4.33 (d, IH), 4.8 (s, 3H), 5.91 (s. 2H). 6.6-

25 6.9 (m. SH), 7.0-7.3 (m. 6H). 
13C NMR (68 MHz, CDCl3) of the free base: S 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.l, 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 time 24.3 minutes, protocol described in 

Example 128. 

Example 113 
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(R), (S)·N-(4-Cbloropbenyl)-a-([2·hydroxy·2·[4-bydroxy-3-
[(metbylsulfonyl)-amino]phenyl]ethyl]amino]-a~metbyl-4· 

m_..oxybenzeneacetamide 

A. 

HO H 0 ~a 

s-lv~~Q~ ~n :i.. 

)=(-~~~ ~ 
- HO N"' • 

H Me OM• 

(S)-N-(4-Chlorophenyl)·[a·amino]-a-methyl-4· 
methoxybenzene-acetamide 
(S)-a-[N-[(l,l-Dimethylethyl)carbonyl]arilino]-a-methyl-4-

methoxybenzeneacetic acid (preparation described in step A of Example 
10 101) was condensed wi~ 4-chloroaniline following the procedure 

describedin step A of Example 99. Pure (S)-N-( 4-chlorophenyl)--a-[N­
[(l,l-dimethylethyl)carbonyl]]-amino]-a-methyl-4-

methoxybenzeneacetamide, obtained after chromatography on silica gel 
using 20% EtOAc/hexane as eluant, was convened to the title compound 

15 following the procedure described in step A of Example 98. 

B. (R), (S)-N-(4-Chloropbenyl)-a-[[2·Hydroxy-2-[4·hydroxy-3-
[(methyl-sulfonyl)amino]phenyl]ethyl]amino]-a-methyl-4-
metboxybenzeneacetami~e 

20 Following the procedure described in steps D, E, and F of Example 
19, (S)-N-( 4-chlorophenyl)[-a-amino ]-a-methyl-4-methoxybenzene-

acetamide was convened to the title compound with the following 
modifications. 1) In stq; 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 respectively. 2) In step E, after desilylation, (R), (S)-N-( 4-
chlorophenyl)-a-[[2-hydroxy-2-[ 4-phenyl-methoxy-3-
[(methylsulfonyl)amino]phenyl]ethyl]amino]-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 

- ----1 
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using 52% solvent 8, af~ hydrogenolysis as the free base under l atom. 
H2. 
19 NMR (270 MHz, CD30D): 3 7.41 (m, 5H) 7.26 (dd, 2H) 7.06 (dd, 

· lH) 6.87 (m, 3H) 4.67 (dd, lH) 3.77 (s, 3H) 2.89 (s, 3H) 2.78 (dd, lH) 
5 2.55 (dd, lH) 1.71 (s, 3H). 

13c NMR (68 MHz, CD30D): a 176.05, 160.47, 150.91, 138.13, 136.14, 

135.99, 130.12, 129.66, 12~.57, 125.71, 125.63, 124.71, 122.75, 116.36, 
114.77, 73.97, 65.67, 55.68, 52.40. 39.58. 22.51. 
Mass (M+H) 534 

10 [a]n22 = -64.7° (c = 0.20, MeOH) 

HPLC: >99% pure, retention time 20.5 minutes. protocol described in 
Example96 

15 Example 114 

20 

(R),(R)-4-(1-[[2-Hydroxy-2-[ 4-hydroxy-3-( (methylsulfonyl}amino]· 
·pbenyl]etbyl]amino]-2-phenyletbyl]·N-methylbenuneacetamide, 
triftuoroacetate salt 

llO lj\:OQ~ : ~ 
0 , ' s -

HO N' • H Me CH2':oNHMlt 

(R),{R)-4-(1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­
amino ]phenyl]ethyl]amino ]72-phenylethyl ]benzeneaceric acid. 
trifluoroacetate salt (preparation described in Example 91) was converted 

25 to the title compound following the procedure described in Example 86. 
lff NMR (270 MHz, CD30D): 3 2.70 (s, 3 H), 2.83-2.89 (m, 1H),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,1H),6.85 (d, 1H),6.99-7.04 (m. 3 H), 7.14-7.17 (m, 3 H), 7.30· 
(s, 5 H). 
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13c NMR (68 MHz, CD30D): a 26.5. 39.6. 40.1. 43.2. 53.7. 65.6. 70.0. 

116.6, 124.4, 125.5, 126.1, 128.l, 129.6. 129.9, 130.4. 131.0, 133.5, 133.7, 

136.7, 138.8, 151.7, 174.0. 
Mass (M+H) 497 
[aJn22 = -33.4° (c = 0.5, MeOH) 

Calculated for 1.68H20and1.10 mol TFA: 

Cale. Found 

c 51.85 51.85 

H 5.47 5.27 

N 6.43 6.45 

s 4.91 4.94 

F 9.60 9.71 

HPLC: >99% pure, retention time 14.9 minutes. protocol described in 

Example 1. 

Example 115 

(R),(R)-4-[1-[[2-Hydroxy-2-[4-bydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-2·phenylethyl]·N,N-dimethylbenzeneacetamide, 

20 triftuoroacetate salt 

(R},(R)-4-(1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)-

25 amino ]phenyl]ethyl]arnino 1".'2-phenylethyl]benzeneacetic acid. 

trifluoroacetate salt (preparation described in Example 91) was convened 

to the tide compound following the procedure described in Example 86. 

except that the preparative HPLC utilized 38% solvent B. 
lff NMR (270 MHz, CD30D): 8 2.85-2.95 (m, 1 H), 2.90 (s, 3 H). 2.93 

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 

- 1·-
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(dd, 1H),4.71(dd,1H),6.86 (d, 1 H), 7.02 (d, 3 H), 7.13-7.16 (m, 3 H). 

7.23-7.33 (m, SH). 
13 . . 

C NMR (68 MHz, CD30D): 8 36.0, 38.2, 39.6, 40.1. 40.8, 53.7, 65.6, 

70.0, 116.6, 124.4, 125.S, 1i6.0, 128.1, 129.6, 130.0. 130.4, 131.0, 133.5, 

5 133.6, 136.7, 138.4, 151.6, 173.3. 

10 

Mass (M+H) 512 

[u]t>22 = -34.4° (c ~ 0.5, MeOH) 

Calculated for 1.28 H20 and 1.20 mol TFA: 
Cale. Found 

c 52.59 52.59 
H 5.52 5.37 

N 6.26 6.24 

s 4.77 4.76 

F 10.18 10.13 

15 HPLC: >97% pure. retention time 16.2 minutes, protocol described in 

Example 1. 

Example 116 

20 (R),(R)-4-(1-[[2-Hydroxy-2-[ 4-hydroxy-3-[ (metbylsulfonyl)amino]· 

phenyl]etbyl]amino)-2-phenyletbyl]benzeneacetamide, 

triftuoroacetate salt 

25 
(R),(R)-4-(1-((2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­

amino)phenyl]cthyl]amino]-2-phenylethyl]benzeneacetic acid, 
trifluoroacetate salt (preparation described in Example 91) was convened· 

to the title compound following the procedure described in Example 86. 

30 except that: 1) cone. Nl140H was added last during formation of the 
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amide moiety; and 2) 31 % solvent B was employed for preparative 

HPLC. 
lff NMR (270 MHz, CD30D): 8 2.83-2.86 (m, 1 H), 2.90 (s, 3 H), 3.03-

3.25 (m, 2 H), 3.51(s,2 H)~ 3.56 (dd, 1H),4.50 (dd, 1H).4.72 (dd, 1 H), 

S 6.85 (d, 1 H), 7.00-7.08 (m, 3 H), 7.10-7.20 (m, 3 H), 7.31{s,5 H). 
l3c NMR (68 MHz. CD30D): 8 39.6, 40.1. 42.8, 53. 7, 65.6, 70.0, 116.6, 

124.4, 125.5, 126.1, 128.l, 129.6, 129.9, 130.4, 131.l, 133.5, 133.7, 136.7, 

138.8, 151.7, 176.3. 

Mass (M+H) 484 

10 [ci]o22 = -33.4° (C = 0.5, MeOH) 

15 

20 

25 

Calculated for 2.15 H20 and 1.25 mol TFA: 

Cale. 
c 49.68 

H 5.24 

N 6.32 

Found 

49.69 

4.95 

6.27 

s 4.82 4.97 
F 10.72 10.60 

HPLC: 98% pure, retention time 14.2 minutes. protocol described in 

Example 1. 

Example 117 

(R),(R)-4-(1·[[2-Hydroxy-1-[4-hydroxy-3-[(methylsulfonyl)amino]· 

phenyl]etbyl]amino]-2-pbenylethyl]ben7.amide, triftuoroacetate salt 

HO~ oq ~V ,~~ 
HO N .. ~· -

H. Me NH 
0 2 

(R),{R)-4-[ 1-[[2-Hydroxy:.2.,[ 4-hydroxy-3-((methylsulfonyl)­

amino ]phenyl]ethyl]amino )-2-phenylethyl]benzoic acid, trifluoroacetate 

30 salt (preparation described in Example 84) was converted to the title 

compound following the procedure describe4 in Example 86. except that: 

I -
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1) cone. NH40H was added last during fo~ation of the amide moiety; 
and 2) 31 % solvent B was employed for preparative HPLC. 
lff NMR (270 MHz, CD30D): a 2.90 (s, 3 H). 2.91 (dd, 1 H). 3.1-3.3 (m, 2 H), 

3.61(dd,1H),4.61(dd,1H),4.76 (dd, 1H),6.85 (d, 1 H), 7.0-7.1(m,3 H), 7.1-

S 7 .2 (m, 3 H), 7 .32 (d, 1 H), 7 .44 (d, 2 H), 7 .86 (d, 2 H). 

13c NMR (68 MHz, CD30D): a 39.6, 40.1, 53.9, 65.5. 70.0. 116.6. 124.5, 125.5. 

126.1, 128.2, 129.5, 129.7, 129.9, 130.4, 133.5, 136.3, 136.4, 139.0, 151.7, 171.4 

Mass (M + H) 470 and (M - H) 468. 
[a.Jo = -42.4° (c = o.s, MeOH) 

10 Calculated for 1.4 mol H20 and 1.1 mol TFA: 

15 

20 

25 

Cale. Found 

c 50.74 50.75 

H 5.02 4.89 

N 6.78 
s 5.17 

6.69 

5.30 

F 10.11 10.34 

HPLC: >97% pure, retention time 13.6 minutes, protocol described in 

Example 1. 

Example 118 

(R),(R)-4·[1-[[2-Hydroxy·2-[4-hydroxy-3-[(methylsulfonyl)amino ]· 
I 

phenyl]ethyl]amino)-2;.phenylethyl)·N, N-dimethylbenmmide, 

triftuoroacetate salt 

HO H 

~~q~ :~ 
)=( <?~o ¥ ' 

HO ~~;... - ,Me 
H N 0 . 

Me 

(R),(R)-4-( 1-[[2-Hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­

amino)phenyl]ethyl]amino ]-2·phenylethyl]benzoic acid, trifluoroacetate 

30 salt (preparation described in Example 84) was convertCcl to the title 
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compound following the procedure described in Example 86, except that 

38% solvent B was employed for preparative HPLC. 
1 ~ . H NMR (270 MHz, CD30D): u .2.90 {s, 3 H), 2.91 (dd, 1 H}, 2.92 (s, 3 H), 3.08 

{s, 3 H), 3.1-3.3 {m, 2 H}, 3.60 {dd, 1 H), 4.59 (dd, 1 H), 4.75 (dd, 1 H}, 6.86 (d. 1 · 

5 H), 7.0-7.1(m,3 H), 7.1-7.2 (m, 3 H}, 7.30 (d, I H), 7.43 (s, 4 H). 
13 . C NMR (68 MHz, CD30D): a 35.6. 39.6, 39.9, 40.1, 53.8, 65.5, 69.9, 116.6, 

124.3, 125.4, 126.1, 128.l, 128.8, 129.6, 130.1, 130.4. 133.5, 136.5, 137.0. 138.5, 

151.6, 172.8. 

Mass (M + H) 498 
10 [a]o = -40.4° (c = 0.5, MeOH} 

15 

20 

Calculated for 1.0 mol H20and 1.1 mol TFA: 

Cale. Found 

c 52.84 52.89 

H 5.36 5.25 

N 6.55 

s 5.00 
6.45 

5.06 

F 9.78 9.87 
IWLC: 100 % pure, retention.time 15.5 minutes, protocol described in 

Example 1. 

Example 119 

(R),(R)-N-[5-[l·(Hydroxy-.2-[[l·(l·naphtbalenyl)-2-pbenyletbyl]­

amino]etbyl]·l-(bydroxy)pbenyl]methanesulfonamide, 

25 triftuoroacetate salt 

A. a-(1-Naphtbalenyl)· l-benzeneetbanamine 



KM36a 
- 198-

Following the general procedure described by D. Hart eL al., J. 

Org. Chem •. ,~ 289 (1983), 1-naphthaldehyde (3.12 g, 20 mmol) was 

added to 0.65 M lithium hexamethyldisilazide in THF (40 mL) at 4°C 

under N2. The solution was stirred two hours at 20°C, cooled to 4 °C, and 

5 12 mL of 2 M benzylmagnesium chloride/THF was added. After 1.5 

hours, the reaction was quenched with sat. aq. N14Q, diluted with H20 

and extracted with EtOAc (3 x). The organic layers were washed with 

H20, then with brine, dried over Na2S04 and concenttated. 

Chromatography on silica gel using 5% MeOH/CH202 yielded the title 
10 compound. 

B. (R),(R)-N·[S-[1-(Hydroxy-2-[[l·(l·napbthalenyl)·2· 

pbenylethyl)amino]etbyl]·2·(hydroxy)phenyl] 

metbanesulfonamide 
15 a-(l-Naphthalenyl)-1-benzeneethanamine was converted to (R):-N-

[S-[1-(triethylsilyl)oxy-2-[[l-(1-naphthalenyl)-2-phenylethyl)amino)­

ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide following the 

procedure Qudined 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-([ 1-(1-naphthalenyl)-2-

phenylethyl]amino]ethyl]~2-(phenylmethoxy)phenyl]methanesulfonamide, 

was converted to the title compound following the procedures described in 

2S steps E and F of Example 19, except that 54% solvent B was utilized for 
·the final preparative HPLC. 
lff NMR (270 MHz, CD30D): () 2.80-2.94 (m, IH), 2.86 (s, 38), 3.lS 

(dd, lH). 3.23-3.42 (m, lH), 3.73 (dd, lH), 4.73 (dd, IH), 5.4S-S.62 (m, 

lH), 6.80 (d, lH), 6.93 (dd, lH), 6.95-7.25 (m, 68), 7.26 (d, lH), 7.38-

30 7.50 (m, 2H). 7.64 (t. lH), 7.81-8.00 (m, 4H). 
t3c NMR (68 MHz, CD30D): a 40.6, 41.9. 54.8. 70.9, 117 .7. 124.1, 

125.1. 126.4, 127.l, 127.5, 128.3. 129.0, 129.2. 130.4, 131.0. 131.4. 132.2. 

133.0, 134.4. 134.5, 136.l, 137.4, 152.6. 
Mass(~+H) 477 
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[a1n22= -14.4° (c =0.25, MeOH} 

Calculated for0.45 H20 and 1.16 mol TFA: 

Cale. Found 
c 57 .08 57 .32 

S H 4.91 4.90 
N 4.54 4.23 

s 5.20 4.85 

F 10.72 10.86 

KM36a 

HPLC: 99% pure, retention time 21.2 minutes. protocol described in 

10 Example 1. 

Example 120 

(R),(S)·N-[5-[1-(Hydroxy-2-[[l·(l·napbthalenyl)-2·phenylethyl]· 

15 amino]ethyl)-2-hydroxyphenyl]methanesulfonamide, trilluoroacetate 

salt 

The title compound was prepared from (R).(S)-N-(5-(1-

20 (triethylsilyl)oxy-2-[[ 1-(1-naphthalenyl)-2-phenylethyl]amino ]ethyl]-2-

(phenylmethoxy)phenyl]methanesulfonamide, preparation described in 

step B of Example 119, following the procedure described in step B of 

Example 119. 
lff NMR (270 MHz, CD30D): S 2.78-2.88 (m, lH), 2.84 (s, 3H). 3.06 

25 (dd, lH), 3.20-3.48 (m, IH). 3.68 (dd, lH), 4.80-5.00 (m, IH), 5.55-5.70 

(m, lH), 6.77 (d, lH), 6.86 (dd, lH), 6.89-7.10 (m, 6H), 7.20 (d, lH), 

7.35-7.45 (m. 2H), 7.65 (t, IH), 7.80-8.00 (m. 4H). 
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13C NMR (68 MHz, CD30D): a 39.6, 41.3, 53.5, 69.6, 116.6, 122.9, 

_124.0, 125.2, 126.0, 126.5, 127.2, 128.0, 128.l, 129.4, 130.1, 130.3, 131.2, 

133.3, 133.4, 135.1. 136.3, 151.5. 

Mass (M+H) 477 

S [aJn22 = -5.5° (c = 0.25, MeOH) 

10 

15 

Calculated for 0.45 H20 and 1.16 mol TFA: 

Cale. Found 
c 55.62 55.59 

H 4.87 4.43 

N 4.38 4.17 

s 5.02 4.79 

F 11.59 11.56 

HPLC: 99% p~ retention time 20.8 minutes, protocol described in 

Example 1. 

Example 121 

(R),(R)·N-[S·[l·(Hydroxy-2-[[l-(4·methoxy-1-naphthalenyl)·2· 

pbenylethyl]-amino]ethyl]·2·hydroxyphenyl]methanesulfonamide, 

20 tritluoroacetate salt 

. & ~~.t9~ ~--h 
)=( C?~.o --

N 
... s 

HO H ·,.. OMe 

The tide 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. 
lH NMR (270 MHz. CD30D): a 2.81-2.94 (m, lH), 2.86 (s, 3H), 3.11 (t, 

lH). 3.41 (t, lH), 3.70 (dd, lH), 4.03 (s, 3H), 4.72 (dd, lH). 5.38-5.55 (m, 
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lH), 6.81 (d, lH), 6.92 (dd, lH), 7.00-7.20 (m, 6H}, 7.26 (d, lH), 7.36-
7.45 (m, 2H), 7.80-7.95 (m; 2H), 8.20-8.26 (m, lH). 
13C NMR (68 MHz, CD30D): ~ 39.4, 40.5, 53.4, 56.0, 69.7, 104.4, 116.4. 

122.6, 123.4, 123.~. 125.l, 12S~8, 126.2. 126.6.127.7, 128.3, 129.2, 130.1. 
5 133.2, 136.4, 151.3, 157.5. 

Mass (M+Na) 529 

[aJn22 = -18.4° (c =0.76, MeOH) 

Calculated for 1.1 mol TFA: · 

Cale. Found 

10 c 57.39 57.74 

H 4.96 5.30 

N 4.43 4.26 

s 5.07 4.66 

F 9.92 9.79 

15 HPLC: 99% pure, retention time 22.6 minutes, protocol described in 
Example 1. 

Example 122 
20 (R),(S)-N-[5-[l-(Hydroxy-2-[[1·(4-metboxy-l-naphthalenyl)-2-

25 

pbenyletbyl]amino]ethyl]·2·hYdroxypbenyl]methanesulfonamide, 
triftuoroacetate salt 

The title compound was prepared from 4-methoxy-1-
naphthaldehyde following the procedure described in Example 119, excefit 
that 60% solvent B was utilized for the final HPLC purification. 
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-
lff NMR (270 MHz, CD30D): a 2.76-2.90 (m, lH), 2.84 (s, 3H), 3.03 

(dd, lH), 3.36-3.SO (m, lH), 3.63 (dd, lH), 4.04 (s, 3H). 4.80-S.OO (m, 

lH), S.41-5.58 (m, lH), 6.77 (d, lH), 6.8S (dd, lH), 6.95-7.08 (m, 68), 
7.19 (d, lH), 7.35-7.45 (m,2H), 7.66-7.90 (m, 2H), 8.20-8.28 (m, lH). 

5 13C NMR (68 MHz, CD30D): 8 39.6, 41.1, 53.2, S6.2, 69.6, 104.7, 116.6, 

122.7, 123.7, 124.2, 125.1, 126.0, 126.5, 128.0, 128.6, 129.5, 130.4, 133.5, 

"136.6, 151.6, 157.8. 

Mass (M+H) 507 
[a]o22 = -3.8° (c = 0.6, MeOH) 

10 Calculated for 0.79 H20 and 1.9S mol TFA: 

15 

20 

25 

Cale. Found 

C SI.SS - SI.SS 

H 4.SS 4.46 

N 3.77 3.61 
s 4.31 4.18 

F 14.95 14.91 
HPLC: 99% pure, retention time 22.5 minutes, protocol described in 

Example 1. 

Example 123 

N-[5·[(R)· l·(Hydroxy-2·([1·(benzo[b]thiophen-S·yl).2-pbenyletbyl]­

amino]ethyl]·2·hydroxyphenyl]methanesulfonamide, tritluoroacetate 

salt 

A. 5-Benzo[b]thiophenylcarbox-ldehyde 

A mixture of 5-methylbenzo[b)thiophene (3.8 g, 25.6 mmol), NBS 

30 (4.7 g, 27 mmol), and benzoyl peroxide (310 mg, 1.3 mmol) were refluxed 
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one hour in CC4 (100 mL) while being irradiated with a sunlamp. Upon 

completion, the reaction was cooled, diluted with Et20, filtered and 

concentrated to yield S.8 g of 5-bromomethylbenzo[b]thiophene. The 

crude 5-bromomethylbenzo[b]thiophene was refluxed for 36 hours in 1:1 

5 dioxane/2N aq. NaOH (128 mL). After cooling, extraction with EtOAc 

and concentration of the extracts, the residue was chromatographed on 

silica gel eluting 2.6 g of 5-hydroxymethylbenzo[b)thiophene with 35% 

EtOAc/hexane. The tide compound (1.96 g) was obtained after filtration 

and concentration of the reaction product produced by refluxing 5-

10 hydroxymethylbenzo[b]thiophene (2.08 g, 12.7 mmol) and 50% Mno,/C 

(17.6 g, 101 mmol) for five hours in toluene while H20 was continually 

removed using a Dean-Stark trap. 

15 

B. N-(5·[ (R)-l·(Hydroxy-2-[[l-(Benzo[b]tbiophen-5-yl)-2· 

pbenylethyl)amino]ethyl)·2-bydroxyphenyl] 

methaneiulfonamide 
5-Benzo[b]thiophenylcarboxaldehyde was converted to a-

(benzo[b]thiophen-5-yl)-l-benzeneethanamine following the procedures 

described in sieps 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]thiophen-5-yl)- l-benzeneethanamine following the 

procedures described in steps D - F of Example 19, exce~t that 52% 

solvent B was utilized for the final HPLC purification. !. 

lff NMR (270 MHz. CD30D): S 2.76-2.96 (m, lH), 2.86 and 2.88 (s, 

25 3H), 3.02-3.20 (m, lH), 3.22-3.42 (m, lH), 3.50-3.68 (m, lH), 4.58-4.95 

(m, 2H), 6.79-6.85 (m,lH), 6.92-7.20 (m, 6H). 7.23-7.40 (m, 3H), 7.62-

7.66 (m. lH), 7.76-7.80 (m, lH), 7.90-7.99 (m, lH). 
13 -C NMR (68 MHz. CD30D): S 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.l, 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 for0.65 H20 and 1.42 mol TFA and 0.32 CH2Cl2: 

Cale. Found 
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c 49.49 49.49 

H 4.33 3.94 

N 4.10 3.99 
s 9.38 9.46 

F 11.84 11.87 

a 3.32 3.35 

HPLC: 96% pure, retention time 23.0 minutes, protocol described in 
Example 1. 

Example 124 

(R),(R)-N-[S-[l-(Jlydroxy-2-[[ 1-( 4-methoxy-3-pyridinyl)~l­

phenylethyl]amino]ethyl]·l·hydroxyphenyl]methanesulfonamide 

A. Methyl 6-metboxynicotinate 

A mixture of 6-hydroxynicotinic acid (24.36 g, 175 mmol), 

Ag2C03 (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 pad of silica gel using 25% 

EtOAc/hexanes yielded 16.3 g of the title compound. 

25 

B. a-( 4-Metboxy-3-pyridinyl)-l•benzeneetbanamine 

To a 0°C 111F (70 mL) solution of methyl 6-methoxynicotinate 

(6.0 g, 36 mmol) was added 36 mL of 1 M LAH/'IliF. The reaction, after 

stirring at 20°C for two hours, was quenched with aq. N140, diluted with 
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aq. HCI until all salts dissolved, and extracted with EtOAc (3 x) after 

adjusting the pH to 5. The crude 4-hydroxymethyl-2-methoxypyridine 
(1.75 g), obtained after drying and concentration of the EtOAc layers, was 
converted to 4-methoxy-3-pyridinylcarboxaldehyde following me 

5 procedure described in step A of Example 123. The title compound was 
prepared from 4-methoxy-3-pyridinylcarboxaldehyde following the 

procedure described in step A of Example 119. 

10 

c. (R),(R)-N-[5·[1·(Hydroxy-2-[[1·(4·methoxy-3-pyridinyl)·2·. 

phenylethyl]amino]etbyl]-2-hydroxyphenyl)methane 

sulfonamide 

a-(4-Methoxy-3-pyridinyl)-l-benzeneethanamine was convened tO 
(R)-N-[5-[1-(triethylsilyl)oxy-2-[[ 1-( 4..methoxy-3-pyridinyl)-2-

phenylethyl]amino ]ethyl]-2-(phenylmethoxy)phenyl]methanesulfonamide 

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 diastereomer followed by the R.S diastereomer. 

(R),(R)-N-[5-[1-(Triethylsilyl)oxy-2-[[l-(4-methoxy-3-pyridinyl))-

20 2-phenylethyl]-amino]ethyl)-2-(phenylmethoxy)phenyl]-

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/CH2C12. 
· 25 lff NMR (270 MHz, CD30D): S 2.53-2.61 (m, 2H), 2.92-2.98 (m, 3H). 

2.93 (s, 3H), 3.87 (t, lH), 3.90 (s, 3H). 4.36-4.44 (m, 2H), 6.73 (d, lH). 

6.85 (dd, lH), 7.06-7.23 (m, SH), 7.55 (dd, lH).1.91 (d~ lH). 
13C NMR (68 MHz, CD30D): S 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. l, 

30 145.8, 148.9. 163.7. 

Mass (M+H) 458 
[a]o22 = -26.7° (c = 0.12, MeOH) 

Calculated for l.00 H20: 
Cale. · Found 
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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 time 17 .0 minutes. protocol described in 
Example 1. 

Example 125 

10 (R),(R)-N-[5·[1·(Hydroxy·2·[[1·(2, 4·dimethoxy-3-pyridinyl)·2-

phenylethyl]amino]ethyl]·2·hydroxyphenyl]methanesulfonamide 

15 A. a-(2, 4-Dimetboxy-3-pyridinyl)-l-benzeneetbanamine 

Following the procedure described in Example 86, condensation of 

commercial 2, 4-dimethoxynicotinic acid and 0-methylhydroxylamine to 

fonn N-methoxy-N-methyl-2. 4-dimethoxynicotinamide was promoted by 

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide·HCl 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 LAHITHF. The reaction, after stirring at 0°C for one hour, was 

quenched with aq. Nf4Cl, 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 Example 119. 
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B. (R),(R)·N-[5-[l·(Hydroxy-2-[[1·(2, 4~dimetboxy-3-pyridinyl)-2-
pbenylethyl]amino]ethyl]·2-bydroxyphenyl] 
methanesulfonamide 
a-(2, 4-Dimethoxy-3-pyridinyl)-l-benzeneethanamine was 

S converted to (R)-N-[5-[l-(triethylsilyl)oxy-2-[[1-(2, 4-dimethoxy-3-
pyridinyl)-2-phenylethyl]amino]ethyl]-2-(phenylmethoxy)­
phenyl]methanesulfonamide following the procedure outlined in step D of 
Example 19, except for th~ 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))-2-phenylethyl]amino ]ethyl}-2-(phenylmethoxy)­
phenyl]methanesulfonamide, was convened to the tide compound 

IS following the procedures described in steps E and F of Example 19, except 
that in step F the tide compound was purified by silica gel 
chromatography eluting with 10% MeOH/CH2Cl2. 
lff NMR (270 MHz. CD30D): 8 2.38-2.49 (m, lH}, 2.69-2.75 (m, lH), 
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, lH), 4.40-4.47 (m,lH), 6.21 (d, lH), 6.77 (~ lH), 
6.90-6.96 (m, lH), 7.06-7.17 (m, 3H), 7.19-7.26 (m, 4H). 
13c NMR (68 MHz, CDCl3): a 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.S, 160.4, 162.9. 

2S Mass (M+H) 488 

30 

[a]c22 = -42.5° (c = 0.24, MeOH) 

Calculated for 1.00 H20: 

Cale. Found 

c 57 .02 57 .04 
H 6.18 6.05 

N 8.31 8.21 

s 6.34 6.30 

HPLC: 99% pure, retention time 19. 9 minutes, protocol described in 
Example 1. 
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Using the proced~s described herein or by modification of the 

procedures described herein as known by the skilled artisan. the following 

additional compounds may also be prepared: 
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1. A compound of the formula 

I 

- 219-

CLAIMS 

OH R6 R3 
I I I · 

CH-CH-NH-C-A~ s 
I R 
R4 . s' 

R2 R 
NHS02R1 

or pharmaceutically acceptable salts thereof wherein: 

A is a bond. -(CHvn- or -CH(B)-, where n is an integer of 1 to 3 

and B is -CN. -CON(R9)R9' or -C02R 7: 

R 1 is lower alkyl. aryl or arylalkyl; 

R2 is hydrogen. hydroxy. alkoxy, -CH20H. cyano. -C(O)OR7 • 

-C02H, -CONH2, tetrazole, -CH2NH2 or halogen; 

~Rs 
~Ra· 

R3 is hydrogen. alkyl, hcterocycle or R ; 

R4 is hydrogen, alkyl or B; 

RS, RS', R8, RI' or R8" are independently hydrogen, alkoxy, lower 

alkyl, halogen,-OH, -CN, -(CH2)nNR6COR7. -CON(R6)R6', 

-CON(R6)QR6', -C02R6, -SR7, -SOR7. -S~R7. -N(R6)S~Rl, --

-N(R6)R6', -NR6CQR7. -OCH2CON(R6)R6'. -OCH2Cd2R7 or aryl; or 

RS and RS' or RI and R8' may together with the carbon atoms to which 

they are attached fonn an aryl or heterocycle; 

R6 and R6' are independently hydrogen or lower alkyl; an~ 

R7 is lower alkyl; 

R9 is hydrogen, lower alkyl. alkyl, cycloalkyl, arylalkyl. aryl. 

hcteroaryl; or R9 and R9' may together with the nitrogen atom to which 

they are attached form a hetcrocycle; with the proviso that when A is a 

bond or -(CH2)0 and R3 is hydrogen or unsubstituted alkyl. then R4 is B or 

substituted alkyl. 

I lllllll llllll llllHllll II llll 
* C L M S * 

... 



KM36a 
- 220-

2. The compounds as recited in Oaim 1 wherein 
. A is a bond, -(CH2)8- , where n is 1 or ·-CH(B); 

~Rs 
, ~Rr 

R3 is hydrogen, alkyl or R 

RS and RS' are independently hydrogen, halogen, lower alkyl, 

alkoxy, -CON(R6)R6' , or-CON(R6)QR6' ; and the benzylic hydroxyl 

stereocenter has the (R) configuration .. 

3. The compounds as recited in Clai~ 1 wherein 
A isa bond; 
R 1 is a lower alkyl; 

~:.8 
R3 is R ; 

R4 is hydrogen or alkyl ;. 

R.S and R8 are both -CN, -CON(R6)R6', -CON(R6)QR6', hydroxy, 

alkoxy or-CH2Y where Y is-CN, alkoxy, -CON(R6)R6', -C(hR7 or 
-N(R6)S02Rl; or 

RS, RS', R8 and· R8' together with the carbon atoms to which they 

are attached form an aryl or heterocycle; and the benzylic hydroxyl 

stereocenter has the (R) configuration. 

4. The compound as recited in Claim 1 wherein 

A isa bond; 
R 1 is a lower alkyl; 

R3 is hydrogen or alkyl; 
R4 is -CON(R9)R9';. 

RS is -CN, -CON(R6)R6', -CON(R6)QR6' , hydroxy or ilkoxy; and the 

· configuration of the stereocenter bearing the R3 and R4 substituents is (S) aiid 

the benzylic hydroxyl stereocenter has the (R) configuration. 

S. The compound as recited in Claim 1 wherein 

A is-CH2; 
R 1 is a lower alkyl; 

111111111111111111111111111111 
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~~· 
R3 is R ; 

R4 is hydrogen, alkyl, -CN, or -CON(R9)R9'.; 

RS is hydrogen, halogen or CF3; 

KM36a 

R8 is-CN, -CON(R6)R6', -CON(R6)QR6', 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 

stereocenter bearing the R 3 and R4 substituents is (R) when R4 is 

hydrogen and the benzylic hydroxyl stereocenter has the (R) 

configuration. 

6. The compounds as recited in Ciaim 1 wherein 

A is -CH(B). where B is -CN or -CON(R6)R6'; 

R 1 is a lower alkyl; 

R3 and R4 are hydrogen or alkyl; and 

RS is-CN, -CON(R6)R6', -CON(R6)QR6', hydroxy or alkoxy; and 

the benzylic hydroxyl stereocenter has the (R) configuration. 

7: The compound as recited in Claim l, which is . 

N-[5-[2-[[1-(3,4-dimethoxyphenyl)-2-phenylethyl]amino]-l­

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

N-[5[2[(1,2diphenyl ethyl)amino] 1 hydroxyethyl]2hydroxy­

phenyl]methanesulfonamide; 

N-(5(2(( 1 {1,3benzodioxol5yl)2phenylethyl]amino JI hydroxy 

ethyl]2hydroxyphenyl]methanesulfonamide; 

N-[5-[1-hydroxy-2-[[l-(4-methoxyphenyl)-2-phenylethyl]amino]­

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; 

111111111111111111111111111111 .. 
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N-[5-[2-[[1-(3,4-dichlorophenyl)-2-phenylethyl]amino ]-1-

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; · 

N-[5-[2-[[l-( 4-methylsulfonylphenyl)-2-phenylethyl]amino ]- l­

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

N-[5-[2-[[1-(3,4-dimethylphenyl)-2-phenylethyl]amino]-l­

hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

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]methanesulfonamide; 

N-[5-[2-[[1-phenyl-2-( 4-methoxyphenyl)ethyl]amino )-1-

hydroxyethyl]-2-hy~xyphenyl]methanesulfonamide; 

N-[5-[2-[[l-(4-methoxyphenyl)-2-(4-methoxyphenyl)ethyl]amino]­

l-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

N-[5-[2-[[bis(4-Methoxyphenyl)methyl]amino]-1-hydroxyethyl]-2;. 

hydroxyphenyl]methanesulfonamide; 

N-[5-[ l-hydroxy-2-[[ (4-methoxyphenyl)phenylmethyl]­

amino]cthyl]-2-hydroxyphenyl]methanesulfonamide; 

a.-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]-

ethyl]amino]methyl]benzeneacetic acid, ethyl ester; 

a.-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]­

ethyl]amino]methyl]-3,4-dimethoxybenzeneacetic acid, methyl ester; 

a.-[[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]­

ethyl]amino]m~thyl]-N,N-dimethylbenzeneacetamide; 

(R),(R)-N-(5-[ l-(hydroxy-2-[ [ 1-(3,4-dimethoxypheriyl)-2-

phenylethyl]amino ]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

{R)-N-[5-[2-[[bis(4-methoxyphenyl)methyl]aminoJ-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-[[ l-(3,4-dimethoxyphenyl)-2-

phenylethyl]-amino ]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

1111111111111111111 1111111 1111 
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(threo)-P-HCR)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­

amino ]phenyl]ethyl]amino ]-4-methoxy-a-phenyl-benzenepropanoic acid, 

methyl ester, diastereomer A; 
(threo)-l}-[[(R}-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)­

amino ]phenyl]ethyl]amino]-4-methoxy-a-phenyl-benzenepropanoic acid, 

methyl ester, diastereomer B; 
(erythro)-p.[[(R)-2-hydroxy-2 .. [4-hydroxy-3-[(methylsulfonyl)­

amino ]phenyl]ethyl]amino )-4-methoxy-a-phenyl-benzenepropanoic acid, 

methyl ester, diastereomer A ; 
(erythro )-l}-[[(R)-2-hydroxy-2-[ 4-hydroxy-3-[ (methylsulfonyl)­

amino ]phenyl]ethyl]amino ]-4-methoxy-a-phenyl-benzenepropanoic acid, 

methyl ester, diastereomer B; 

N-(3-(2-((1-(3,4-dimethoxyphenyl)-2-phenylethyl]amino]-l­
hydroxyethyl]phenyl]methanesulfonamide; 

(R)-N-(3-(2-((bis( 4-methoxyphenyl)methyl]amino ]-1-hydroxy­
ethyl]phenyl]methanesulfonamide; 

(R,R)-N-(3-(2-[[ 1-(3,4-dimethoxyphenyl)-2-phenylethyl]amino ]-

1-hydroxyethyl]phenyl]methanesulfonamide; 
£-[[2-hydroxy-2-(4-hydrox.y-3-[(methylsulfonyl)amino)phenyl]­

ethyl]amino]benzeneheptanoic acid, methyl ester; 
£-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]phenyl]-

ethyl]amino]benzeneheptanoic acid; \ 
N-[S-[ 1-hydroxy-2-((6-hydroxy-1-(phenylmethyl)hexyl]amino ]­

Cthyl]-2-hydroxyphenyl]methanesulfonamide; 
£-[[2-hydroxy-2-[ 4-hydroxy-3-[ (methylsulfonyl)amino ]phenyl]­

ethyl]amino]-N,N-dimethylbenzeneheptanamide; 
£-[[2-hydroxy-2-[4-hydtoxy-3-[(methylsulfonyl)amiito]phenyl]­

ethyl]amino]-N-methylbenzeneheptanamide; 
£-[[2-hydroxy-2-[4-hy~xy-3-[(methylsulfonyl)amino]phenyl]-

ethyl]amino )-3,4-dimethoxybenzeneheptanoic acid, methyl ester; 
N-[2-hydroxy-S-[ (R)-1-hydroxy-2-[[2-phenyl-1-( 4-pyridinyl)­

ethyl]amino ]ethyl]phenyl]methanesulfonamide; 
a-[[(R)-2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino)-4-methoxybenzeneacetamide, isomer A; 

I 1111111 1111111111111111111111, 
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a-[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-4-methoxybenzeneacetamide, isomer B; 

(R)-a-[[2-hydroxy-2-[ 4-hydroxy-3-( (methylsulfonyl)amino J­
phenyl]ethyl]amino ]-a-( 4-methoxyphenyl)-4-methoxybenzene-acetamide; 

4-[[[5-[2-[[2-(3,4-dimethoxyphenyl)ethyl]amino]-l-hydroxyethyl]-

2-hydroxyphenyl]amino ]sulfonyl]benzoic acid, methyl ester; 

N-[5-[2-[(2-(3,4-dimethoxyphenyl)ethyl]amino ]- l-hydroxyethyl]-

2-hydroxyphenyl]benzenemethanesulfonamide; 

N-(5-(2-[[2-(3,4-dimethoxyphenyl)ethyl]amino ]- l-hydroxyethyl]-

· 2-hydroxyphenyl]-4-methylbenzenesulfonamide; 

N-[5-[2-[[bis(4-methoxymethylphenyl)methyl]amino ]- l-hydroxy­

ethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R),(R)-N-[5-[2-[[1-(1,3-benzodioxol-5-yl)-2-phenylethyl]amino ]-

1-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R),(S)-N-[5-(2-((1-(l,3-benzodioxol-5-yl)-2-phenylethyl]amino]-

1-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

N-[5-[2-[[bis(4-methoxyphenyl)methyl]amino]-l-hydroxyethyl]-2-

fluorophenyl]methanesulfonamide; 

N-[2-hydroxy-5-[(R)-1-hydroxy-2-[[2-phenyl-1-(3-thienyl)ethyl]­

amino ]ethyl]phenyl]methanesulfonamide; 

(R),(R)-N-[5-[1-(hydroxy-2-((1-(4-methoxyphenyl)-2-(4-

fluorophenyl)ethyl]arnino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(S)-N-[5-[1-(hydroxy-2-[[1~(4-methoxyphenyl)-2-(4-

. fluorophenyl)ethyl]amino ]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(R)-N-[5-[1-(hydroxy-2-[[1-(4-hydroxyphenyl)-2-(4-

fluorophenyl)ethyl]amino ]ethyl]-2-(hydroxy )phenyl]m~thanesulfonamide; 

(R),(S)-N-[5-[l-(hydroxy-2-[[1-(4-hydroxyphenyl)-2-(4-

fluorophenyl)ethyl]amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(S)-N-(5-( 1-(hydroxy-2-([ 1-( 4-phenylmethoxyphenyl)-2-( 4-

fluorophenyl)ethyl]amino]ethyl)-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(R)-N-(5-( l-(hydroxy-2-([ 1-( 4-methoxyphenyl)-2-(3-

trifluoromethylphenyl)ethyl]amino ]ethyl]-2-(hydroxy)phenyl]­

methanesulfonamide; 

Ullllll llllll lllll lllll II llll 
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(R).(S)~N-[5-[ 1-(hydroxy-2-({ 1-(4-methoxyphenyl)-2-(3-
. trifluoromethylphenyl)ethyl]amino ]ethyl)-2-(hydroxy)phenyl]­

methanesulfonamide; 

(R),(R)-N-[5-[ 1-(hydroxy-2-([ 1-( 4-difluoromethoxyphenyl)-2-( 4-
fluorophenyl)ethyl]amino ]ethyl]-2-(hydroxy )phenyl]methane­

sulfonamide; 

(R),(S)-N-[5-[1-(hydroxy-2-[[1-(4-difluoromethoxyphenyl)-2-(4-
fluorophenyl)ethyl]amino ]ethyl]-2-(hydroxy )phenyl]methanesulfonamide; 

(R),(R)-N-[5-[ 1-(hydroxy-2-[[ 1-( 4-difluoromethoxyphenyl)-2-

(phenyl)ethyl]amino ]ethyl)-2-(hydroxy)phenyl]methanesulfonamide; 
(R),(S)-N-[5-[1-(hydroxy-2-[[l-(4-difluoromethoxyphenyl)-2-

(phenyl)ethyl]amino ]ethyl)-2-(hydroxy)phenyl]methanesulfonamide,; 

(R)-N-[5-[2-[[bis-( 4-difluoromethoxyphenyl)methyl]amino )-1-
hydroxyethyl]-2-hydrOxyphenyl]methanesulfonamide; 

(R),(R)-N-[3-[2-[[l-(l .3-benzodioxol-S-yl)-2-phenylethyl]amino )-
1-hydroxyethyl]phenyl]methanesulfonamide; 

(R),(R)-N-[3-(2-[[ l-(4-difluoromethoxyphenyl)-2-(4-
fluorophenyl)-ethyl]amino )-1-hydroxyethyl]phenyl]methanesulfonamide; 

(R),(S)-N-[3-[2-[[ 1-( 4-difluoromethoxyphenyl)-2-( 4-

fluorophenyl)-ethyl]amino )-1-hydroxyethyl]phenyl]methanesulfonamide; 
(R),(R)-N-(5-[2-[[ 1-(4-difluoromethoxyphenyl)-2-(4-fluoro- · 

phenyl)-ethyl]amino)-1-hydroxyethyl]-2-fluorophenyl]methane­

sulfonamide; 

(R),(S)-N-[5-[2-[[ 1-( 4-difluoromethoxyphenyl)-2-( 4-fluoro­

phenyl)ethyl]amino )-1-hydroxyethyl]-2-fluorophenyl]methane­
sulfonamide; 

N-(5-[2-[[ l ,2-diphenyl-1-(trifluoromethyl)ethyl]amino )-1-

hydroxy-ethyl]-2-hydroxyphenyl]methanesulfonamide; . 
a-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino]methyl]-3,4-dimethoxy-N,N-dimethyl­

benzeneacetamide, diastereomer A; 
a-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino]methyl]~3,4-dimethoxy-N,N-dimethyl­

benzeneacetamide, diastereomer B; 

111111111111111111111111111111: 
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N-[5-[2-[[(R)l-(3, 4-dimethoxyphenyl)-2-phenylethyl]amino]-1-

hydroxyethyl]-2-fluorop.henyl]methanesulfonamide; 

N-[5-[2-[[(R) 1-(1-(1,3-benzodioxol.,5-yl)-i-phenylethyl]amino ]-1-

hydroxyethyl]-2-chlorophenyl]methanesulfonamide; 

N-[5-[2-[[(R)l-(l-(l,3-benzodioxol-5-yl)~2-phenylethyl]amino]-1-

hydroxyethyl]-2-methoxyphenyl]methanesulfonamide; 

(R),(R)-N-[5~[2-[[ 1-(1-(1,3-benzodioxol-5-yl)-2-phenylethyl]­

amino ]-l-hydroxyethyl]-2-fluorophenyl]methanesulfonarnide; 

(R);(R)-N-[5-[2-[[1-(l-(3,4-dimethoxyphenyl)-2-phenylethyl]­

amino ]-l-hydroxyethyl]-2-fluorophenyl]methanesulfonarnide; 

(R)-N-[5-[2-[[bis-( 4-difluoromethoxyphenyl)methyl]amino )-1-

hydroxyethyl]-2-fluorophenyl]methanesulfonamide; 

a-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]e~yl]amino]methyl]-3,4-dimethoxy-N-(phenyl)benzeneacetamide; . 

a-[[[(R)-2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino)-

phenyl]ethyl]amino]methyl]-3,4-dimethoxy-N-(phe~ylmethyl)­

benzeneacetamide; 

a-[[[(R)-2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino]niethyl]-3,4-dimethoxy-N-(2-phenylethyl)­

benzeneacetarnide; 

(R),(R)-N-(5-( 1-(hydroxy-2-(( 1-(3,4-dimethylphenyl)-2~ 

phenylethyl]-amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R)-N-(5-( 1-(hydroxy-2-(( 1-( 4-hydroxyphenyl)-2-(2-thienyl)ethyl]­

amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R)-N-[5-[2-[[bis[4-(2-methoxy-2-oxoethoxy)phenyl]methyl]­

amino]-l-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R), (R)-N-[5-[2-[[1-(1-(1,3-benzodioxol-5-yl)-2-phenylethyl]­

amino ]-1-hydroxyethyl]-2-chlorophenyl]methanesulfonamide; 

(R),(R)-4-[1-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-2-phenylethyl]benzoic acid, methyl ester; 

(R),(S)-4-[1-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)-

amino ]phenyl]ethyl]arnino]-2-phenylethyl]benzoic acid, methyl ester; 

(R),(R)-4-[ l-[[2-hydroxy-2-( 4-hydroxy-3-( (methylsulfonyl)amino ]­

phenyl]ethyl]amino )-2-phenylethyl]benzoic acid; 
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(R),(S)-4-(1-((2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)­

amino]phenyl]ethyl]amino]-2-phenylethyl]benzoic acid; 

(R),(R)-4-[ 1-((2-hydroxy-2-[ 4-hydroxy-3-( (methylsulfonyl)-

arnino ]phenyl]ethyl]amino ]-2-phenylethyl]-N-methylbenzamide; 

(R),(R)-N-[5-( l-(hydroxy-2-([ l-{2-naphthalenyl)-2-(phenyl)ethyl]-

. amino ]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(S)-N-[5-[1-(hydroxy-2-([1-{2-naphthalenyl)-2-(phenyl)ethyl]­

amino ]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

(R),(S)-4-(1-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-2-phenylethyl]benzeneacetic acid, methyl ester; 

(R),(R)-4-[ l-[[2-hydroxy-2-[ 4-hydroxy-3-[(methylsulfonyl)amino ]­

phenyl]ethyl]amino ]-2-phenylethyl]benzeneacetic acid, methyl ester,; 

(R),(R)-4-[1-[[2-hydroxy-2-[ 4-hydroxy-3-[(methylsulfonyl)-

amino ]phenyl]ethyl]amino ]-2-phenylethyl]benzeneacetic acid; 

(R),(S)-4-[1-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)-

amino ]phenyl]ethyl]amino )-2-phenylethyl]benzeneacetic acid; 

(R, R)-4-[ l-[[2~hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino)­

phenyl]ethyl]amino ]-2-phenylethyl]-N-phenylmethylbenzamide,; 

(R, R)-N-{2-hydroxyethyl)-4-[ l-[[2-hydroxy-2-[ 4-hydroxy-3-
. . . 

[(methylsulfonyl)amino)-phenyl]ethyl]amino)-2-phenylethyl]-benzamide; 

(R),(R)-N-[3-(2-(( l-(1,3-benzodioxol-S-yl)-2-(4-fluorophenyl)­

ethyl]amino ]-1-hydroxyethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R),(S)-N-(1,l-dimethylethyl)-a-[[2-hydroxy-2-[4-hydroxy-3-

[(methylsulfonyl)amino ]phenyl]ethyl]amino ]-4-methoxybenzene­

acetamide; 

(R},(S)-cx-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino )-4-methoxy-N-phenylbenzeneacetamide; 

(R),(S)-cx-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino]-4-methoxy-N-methyl-N-phenylbenzeneacetamide ; 

(R),(S)-N-°{l,3-benzodioxol-S-yl)-a-[[2-hydroxy-2-(4-hydroxy-

3-[(methylsulfonyl)amino]phenyl]ethyl)amino]-4-methoxy­

benzeneacetamide; 
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(R),(S)-N-(4-chlorophenyl)-a-[[2-hydroxy-2-(4-hydroxy-3-

[(methylsulfonyl)amino ]phenyl]ethyl]amino ]-4-methoxybenzene­
acetamide; 

(R),(S)-a-[[2-hydroxy-2-(4-hydroxy-.3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-4-methoxy-a.-methyl-N-phenylbenzeneacetamide; 

(R),(R)-a.-[[2-hydroxy-2-( 4-hydroxy-3-( (methylsulfonyl)amino ]­

phenyl]ethyl]amino]-4-methoxy-N-phenylbenzeneacetamidc ; 
(R),(S)-a.-[[2-hydroxy-2-( 4-hydroxy-3-[(methylsulfonyl)amino ]-

. phenyl]ethyl]amino ]-N-phenylbenzeneacetamide; 
(R),(S)-a-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-4-methoxy-N-(phenylmethyl)benzeneace~; 

(R),(S)-N-(cyclohexyl)--a-[[2-Hydroxy-2-(4-hydroxy-3-[(methyl-

sulfonyl)amino]phenyl]ethyl]amino]-¢.methoxybenzeneacetamide; 

(R, R)-N-hydroxy-4-[1-[[2-hydroxy-2-[ 4-hydroxy-3-

((methylsulfonyl)amino ]-phenyl]ethyl]amino ]-2-phenylethyl]benzamide; 
(R),(S)-a-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino]-4-methoxy-N-phenylbenzenepropanamide; 
(R),(R)-a.-[[2-hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]-

phenyl]ethyl]amino]-4-methoxy-N-phenylbenzenepropanamide; 

(R),(S)]-N-[S-[1-hydroxy-2-(( 1-(4-methoxyphenyl)-2-oxo-2-(1- · 

pijJeridinyl)ethyl]amino]ethyl]-.2-hydroxyphenyl]methanesulfonamide; 

(R),(R)-4-( 1-((2-hydroxy-2-[ 4-hydroxy-3-( (methylsulfonyl)amino 1-
phenyl]ethyl]amino )-2-phenylethyl]-N-methylbenzeneacetamide; 

(R),(R)-4-( 1-[[2-hydroxy-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]ethyl]amino ]-2-phenylethyl]benzeneacetamide; 

(R),(R)-4-(1-[[2-hydroxy-2-[4-hydroxy-3-[(methylsulfonyl)amino]­

phenyl]ethyl]amino )-2-phenylethyl]benzamide; 

(R),(R)-4-[1-[[2-hydroxy-2-[ 4-hydroxy-3-((methylsulfonyl)amino ]­

phenyl]ethyl]amino)-2-phenylethyl]-N, N-dimethylbenzamide; 

(R),(R)-N-[5;.[1-(hydroxy-2-[[1-(l-naphthalenyl)-2-phenylethyl]­

amino]ethyl]-2-(hydroxy)phenyl]methanesulfonamide; 

I lllllll llllll lllll lllll II llll 
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(R),(S)-N-[5-[l-(hydroxy-2-[( 1-(1-naphthalenyl)-2-phenylethyl]­

amino]ethyl]-2-hydroxyphenyi]methanesulfonamide; 

(R),(R)-N-[5-( l-(hydroxy-2-[[ 1-( 4-methoxy- l-naphthalenyl)-2-

phenylethyl]-amino ]ethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R),{S)-N-[5-[ l-(hydroxy-2-[[ 1-( 4-methoxy .. l-naphthalenyl)-2-

phenylethyl]amino ]ethyl]-2-hydroxyphenyl]methanesulfonamide: 

N-(5-[ (R)-1-(hydroxy-2-[[l-(benzo[b )thiophen-5-yl)-2-

phenylethyl]-amino ]ethyl]-2-hydroxyphenyl ]methanesulfonamide; 

(R),{R)-N-[5-[ l-(hydroxy-2-[[ 1-( 4-methoxy-3-pyridinyl)-2-

phenylethyl]amino ]ethyl]-2-hydroxyphenyl]methanesulfonamide; 

(R),(R)-N-[5-( l-(hydroxy-2-[[ 1-(2. 4-dimethoxy-3-pyridinyl)-2-

phenylethyl]amino Jethyl}-2-hydroxyphenyl]methanesulfonamide: 

(R),(S)-N-(5-[ l-(hydroxy-2-[[l-(2. 4-dimethoxy-3-pyridinyl)-2-

phenylethyl]amino ]ethyl]-2-hydroxyphenyl]methanesulfonamide: 

(R),(S)-N-(l ,3-benzodioxol-5-yl)-a-[[2-hydroxy-2-[ 4-hydroxy-3-

[(methylsulfonyl)amino ]phenyl]ethyl]amino ]-4-methoxy-a.­

methylbenzeneacetamide; 

(R),(R),(R)-N-[5-[2-[[1-(l,3-benzodioxol-5-yl)-2-

phenylethyl]amino]-1-hydroxypropyl]-2-hydroxyphenyl]methane­

sulfonamide; 
(R),(S).(R)-N-(5-(2-[[ 1-( l ,3-benzodioxol-5-yl)-2-phenylethyl ]­

amino ]-l-hydroxypropyl]-2-hydroxyphenyl]mcthanesulfonamide: -­

(R). (S)-N-(4-chlorophenyl)-a-[[2-hydroxy-2-[4-hydroxy-3-

[(methylsulfonyl)-amino]phenyl]ethyl]aminoJ-a-methyl-4-

rnethoxybenzcneacct31nide;or 
a phannaceutically acceptable salt thereof. 

B. A pharmaceutical composition comprising a compound of 
any one of Claims l to 7 and a pharmaceutically 

acceptable carrier. 

9 . Use of a compound as defined in any one of Claims 1 

to 7 for the preparation of a pharmaceutical composition 

for treating diabetes. 
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10. Use of a compound as defined in ~Y one of Claims l to 7 for the 

preparation of a pharmaceutical compo~ition for treating obesity. 

11. Use of a compound as defined in any one of Claims l to 7 for the 

preparation of a pharmaceutical composition for treating intestinal 

hypermotility. 

12. A pharmaceutical composition comprising a compound of any one of 

C1aims 1 to 7 in combination with a beta1 or beta2 adren.ergic blocker 

or stimulant and a pharmaceutically acceptable carrier. 

13. Use of a compound as defined in any one of Claims 1 to 7 in 

combination. with a beta1 or beta2 adrenergic: bioc:ker or stimulant for 

the preparation of a pha.%maceutical. composition for treating 

diabetes. 

14. Use of a compound as defined in any one . of Claims 1 to 7 in 

combination with a beta1 or beta2 adrenergic blocker or stimulant for 

the preparation of a phaxmaceutical composition for treating obesity. 

15. Use of a compound as defined in any one of Claims · 1 to '!... in 

combination with a beta1 or beta2 adrenergic blocker or stimulant for 

the preparation of a phaJ:maceutical composition for treating 
gast:rointestina.1 diseases. 

16. A compound of the formula 

m 
Pro-0 R6 

· - I I 

2' R 

:: CH-CH-L 

· NHS02R1 

t 

'\\ere at is lower alkyl, aryl or arylalkyl; a2 is hydrogen. halogen. cyano~. 

~1R'. CONH2, CH20Pro'. QR7 or 0-Pro', where Pro' is a suitable 

°'tccting group such as benzyl or t-butyldimcthylsilyl; R6 is hydrogen or 
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lower alkyl; Pro is a suitable protecting group such as triethylsilyl and L is 

a leaving group such as iodide, triflate or bromide. 

17. A compound of the fonnula 

XXII 

where RI is lower &lkyl, aryl or arylalkyl and R2
1 

is hydrogen, halogen, 

cyano, C(hR7 , CONH2. CH20Pro', OR7 or 0-Pro', where Pro' is a 

suitable protecting group such as benzyl or t-butyldimethylsilyl. 

18. A compound of the fonnula 

XXXVIII 
OH 

' 6 ~CH·CHR -OH· 

2'/'f' 
R NHS02R1 

where Rl is lower alkyl, aryl or arylalkyl, R2
1 

is hydrogen, haiogen, cyano~ 
C02R7 , CONH2, CH20Pro', OR7 or 0-Pro', where Pro' is a suitable 

protecting group such as benzyl or t-butyldimethylsilyl and R6 is hydrogen. 

or lower alkyl. 

19. A compound of the fonnula 

Illa 
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where Rl is lower alkyl, aryl or arylalkyl. R2' is hydrogen, halogen. cyano, 
C02R7. CONH2. CH20Pro', OR7 or 0-Pro', where Pro' is a suitable 
protecting group such as benzyl or t-butyldimethylsilyl and R6 is hydrogen 
or lower alkyl. 

20. A compound of the fqrmula 
I 

OH R6 R3 
I I I 
CH-CH-NH-C-A~ s I · R 

R4 s' R2 R 
NHS02R1 

or pharmaceutically acceptable salts thereof wherein: 
· A is a bond, -(CH2)0 - or -CH(B)-. where n is an integer of 1 

· to 3 and Bis -CN. -CON(R6)R6' or-CQiR7: 
Rl is lower alkyl, aryl or arylalkyl; 
R2 is hydrogen, hydroxy. alkoxy or halogen; 

R3 is hydrogen, substitulrxi alkyl, hcterocycle or ~:•; 
R4 is hydrogen, alkyl or B; 
RS, RS', R8 and RB' are independently hydrogen, alkoxy. 

lower alkyl, halogen, -OH. -CN, -(CH2)0NR6COR7, -CON(R6)R6', . 
. -C02R7, -SR7, -SOR7, -SQiR7, -N(R6)S02Rl, -N(R6)R6', -NR6COR7, 

-OCH2CON(R6)R6' or -OCH2CQiR7; or RS and RS' or R8 and R8' may 
together form a heterocycle; 

R6 and R6' 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 compound of the formula 
m 
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where RI is lower alkyl, aryl or arylalkyl; R2' is hydroge11, flu~rine or 0-

Pro', where Pro' is a suitable protecting group such as benzyl or t­

butyldimethylsilyl; R6 is 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 fonnula 

XXII 

·where Rl is lower alkyl, aryl or arylalkyl and R2
1 

is hydrogen, fluorine or 

0-Pro', where Pro' is a suitable protecting group such as benzyl or t­

butyldimethylsilyl. 
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