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PCT/USQ?QQ@;%&S ' : SUBSTI TUTED $canisodddias OXOLES
This invention relates to novel substituted 1, 3-benzodi oxol e conpounds '
whi ch have anti di abetic, antihyperglycem c, and anti obesity
properties. The present invention 5 al so relates to pharmaceuti cal
conposi tions containing these conpounds, net’hods for the preparation -
of these conmpounds, and nethods for the use of these compounds in

treating di abetes and/or hyperglycem a and/ or obesity in mammal s.
BACKGROUND OF THE | NVENTI ON 10 Bloom et al., U S Patent
5,061, 727, disclose suIBSTITUE ¥ '

hydroxyethyl)an1no)propyl) 1, 3- benzodloxoles of general formula (1) [err]
() 15 wherein Rerr] and R err] may be one or nore groups which may
be the same or Thi$ investiun ralates to novelaubstiteted dikeberzodioxokccompoupds whishst i ng

of hydrog | ] Ij,qg%x
hydr oxy, E}gl og[;étﬁﬁ{l enE n%%énélyﬁ&h% dqb“(%(’%/431 ?r oxyegsil ky+e t()‘)?%%nrogonyl
Cerr]5to al}fperela}es to phmmwmp@m% epitaining theser sompoungis, methods forl ent
\rl\;‘d' cal %Qﬁé hx:aﬂon?f)g tt%cse é8m ounds, and methods E&r the use of thes® ﬁ:ompgx[mds 1]n E err]
erein e r I S |n rogen err 0
Clerr] al k‘?’l‘m% gﬁ‘%ﬁ“} or gfy&g@rae%df “ydﬁ ggsel ected fromthe
group consi sting of car bonyl and th| ocar bonyl R[ er r] and Rlerr] may
be the sanme or differen . s p consisting of .

10 .
Bloom, et al., U.S. Patent 5,061,727, disclose substituted 5-(2-((2-aryl-2-
hydroxyethyl)amino)propyl)- 1,3-benzodioxoles of general formula (I)

O, Rs
R1 HZ R3 OXR (I)
B

15 wherein R and R4 may be one or more groups which may be the same or different and
are selected from the group consisting of hydrogen, C1 to C4 alkyl, C1 to C4 alkoxy,
hydroxy, halogen, trifluoromethyl, carboxy, hydroxyalkyl, alkoxycarbonyl, Cj to C4
thioalkyl, sulfony] and sulfinyl; X is a divalent radical consisting of

OR' R ' O-Y,

)\/ﬁ\ o /k/‘N\

wherein R' is selected from the group consisting of hydrogen, C] to C4 alkyl and Cj
to C4 acyl and Y is selected from the group consisting of carbonyl and thiocarbonyl; R2
and R3 may be the same or different and are selected from the group consisting of
25 hydrogen and C] to C4 alkyl; R5 and Rg are selected from the group consisting of
hydrogen, carboxy, alkoxycarbonyl, hydroxymethyl, -CH2OCH2COOR7 and -
CH20CH2CH20R?7, where R7 is hydrogen or C} to C4 alkyl; with the provision that
Rs and Rg may not both be hydrogen which have anuhyperglycermc and antiobesity

20

activity.
30



25 hydrogen and Cferr] to Clerr] alkyl; Rerr] and Rerr] are sel ected.

fromthe consi sting of » hydrogen car boxy, al koxycar bonyl ,
hydroxyr‘?EBW S273CH err ] OCH[err] COOR[err] and - PCT/US97/08148
CI—I[err]OCI—I[err]CI—I[err]OQ[ern] ‘where Rlerr] is hydrogen or (Jerr] to C[err]
al kyl; with the provision that Rlerr] and R err] may not both. be
hydr ogen; whi ch have anti hypergl ycem ¢ and anti obesi ty activity. 30
WO 97/ 43273 -2-
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The synthesis, antidiabetic effects, and anti obesity effects of

R R -5-[2- 3- rophenyl ) - 2- hydr ox hyl 1 NO | ] -

(1 3- z)enzg)dl E)§<o n@egpaﬁﬁs&%ﬁé{h@cy& ;"‘F“(D\%ﬁ?sétﬁyq?é‘%ﬁk?g‘fﬂf %Tﬁi%unds :
di‘'scl os ed:hh)yoﬁhenph-ﬂ igpdratyethiyt]abtitb)plepyl,3-berdodioXalé)2,2-dicarboxyhatedet ai | ed in
Bl 1 elp.al .5
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The conp@tm@@a@ﬁd infRlopme stealt/. iMiede Ghemn 199 sé%s%ﬁk&largisicm@l Brgdpaot ency at

humans| e, 1994 RBRA | oom et al., US.
Paten? Res., 99 Ig2069'7£umT§1ey rgtgl?%r% g‘?f’g"ef’g%, Vity’ *%rﬁt he [err] receptor

and show chh h| gher 10 antiobesity and anti hypergl ycem c activity in
ani mal nodel smaumni poRndo 6D Tesenl inviiftion possddsi gE rinmﬂéﬁ emg%ds have

intrinsi fuftf {exc;ﬁir,nrs?}i;@r?];gqﬂgﬁ%c?do %glﬁt&%ﬁe&?ﬂl Eg&{ﬁj &e§a|‘§<§ (rzllr ggyzed

b
a out anfﬁlﬂé hp» detaig l@shﬁemmrf fomb,e B3 pi@cm%’c@ds@@w rgh dnaheret al .
(L:Joﬁp 39’? ?ﬂﬁobesny aﬁ_?i m%?,%éé cﬂxﬁf 1h]anﬂl§11(i] n%d‘é rtimarf“{h@ c%ﬁnrl? %&'ﬁ of J&gs the
i nvent i or?"gf i&? ﬁ'?mg g‘ﬁ ’H&"ﬁ*"é&ﬂi"&%aﬁ%"mm 4 dlgﬁ&y obesity,

exhi bi ti Mﬂgwbbmedntmyﬁ&g@éélrﬁkta%dwﬁbb@ﬁy Bﬁ?&tﬁ By 'dlé‘d B&%9droly ze?élﬂd nuscl e
Lremor | SRR, Bl o B o B B b SEC] by
The conpdd¥ds72drwhare Rsranddig anerraghaxyonThusdh¢ eqmpounds imay-act asl pmsbugs;
15  Therefore, the compounds of this invention are useful in treating diabetes,
hyperglycemia, and obesity, exhibiting minimal side effects such as heart rate increase
and muscle tremor in humans and animals, when formulated into pharmaceutical
compositions.

20 DES.C.RIEUQN.QE.’[‘HLMENIIQE
. The compounds of the present invention achieve their antidiabetic,
antihyperglycemic, and antiobesity effects by acting as selective agonists at B3’

adrenergic receptors. The stimulation of these receptors on white and brown
25 adipocytes promotes both lipolysis (breakdown of fat) and energy expenditure.
Selective stimulation of B3 adrenergic receptors is important for chronic treatment.
Stimulation of other B-receptors could cause side effects such as increased heart rate
(B1 effect) and muscle tremor (B2 effect). The compounds of the present invention
show high selectivity for B3 adrenergic receptors.
30
According to the present invention there are provided new compounds of the
formula (II):



anti hyperglycem c, and antiobesity effects by acting as sel ective agonists
at [err]’ wooya®¥9s €Nergic receptors. The stinulation of theperisemsiq s on
white and“[)rovvn 25 adi pocytes pronotes both |ipolysis (breakdown of fat)-
and energy expenditure. Sel ective stinulation of [err] adrenergic
receptors is inportant for -chronic treatnent. Stinmul ati on of other
[err]-receptors could cause side effectg.such as increased heart rate
([err] effect) and nuscle trenor ([err] effect). The compounds of the

present invention show- hi gh selectivity for [err] adrenergic
receptors. 30 According to the present invention there are
provi ded new conpounds of th6R R formula (I1): WO 97/ 43273
PCT/ US97/ 08148 . 2 3 -3 -

[err] wher gj
hydrogen, Cerr] togl
Cerr] al koxy, or ha
Cerr] trialkylsilyl;
al koxycar bonyl ;

ring: [err] 10

;rr] are independently
cyano, (I Cerr] to
j ogen or Cerr] to

or CJerr] to (Jerr]

re joined'to forma

wherein:
R} and Rg are independently hydrogen, Cj to Cg alkyl, triflnoromethyl, cyano,
5 Ci to Cg alkoxy, or halogen; -
R2 is hydrogen or C1 to Cg trialkylsilyl;
R3 is hydrogen or Cj to Cg alkoxycarbonyl;
or R2 and R3 are joined to form a ring:

9,

wherein R’ is hydrogen, Cj to Cg alkyl, or aryl;
R4 and Rj5 are independently hydrogen or Cj to Cg alkyl;
R7 and Rg are independently ORg or NRjoR11;

15 Rg is hydrogen, Cj to C12 alkyl, C3 to C12 cycloalky), C; to Cj2 silylalkyl,
aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR}3, -CHR12C(O)R13, -
CHR12CONR10R11, -CHR 1-20COOR13, or -CHR120C(O)R13, with the provisi.on
that Rg is not hydrogen in both R7 and Rg;

R10 and Rij are independently hydrogen, C1 to C12 alkyl, arylalkyl, aryl,

10

20 furanylalkyl, or alkoxycarbonylalkyl;
Rj12 and R13 are independently hydrogen, Cy to C12 alkyl, aryl, or aralkyl;

and the pharmaceutically acceptable salts thereof, the enantiomers thereof, the racemic
mixtures thereof, and the diastereomeric mixtures thereof.

25 In the description above, aryl may be phenyl or napthyl; arylalkyl may be
phenyl Cj1 to Cg alkyl or naphthyl C1 to Cg alkyl; alkoxy alkyl may be C3 to Cg
alkoxy C1 to Cg alkyl; and heteroaryl may be pyridyl, thiophenyl, furanyl, imidazolyl,
oxazolyl, or thiazolyl. The aryl, arylalkyl and heteroaryl groups referred to above may



wherein R is hydrogen, Cerr] to (Jerr] alkyl, or aryl;

R err] § %‘i”?] are independently hydrogen or (err] tof%‘&fs&%osal%y_l ;

Rlerr] an ] are independently ORerr] or NRerr]R e

Rlerr] is hydrogen, (Jerr] to Jerr] alkyl, (err] to err] cycloal kyl,
Cerr] to (Jerr] silylalkyl, aryl, aryIaI kyl, al koxyal kyl,
heteroaryl, -CHR err]COORlerr], -CHRefr]C(ORerr], -

CHR err]CONR[err] Rl err], -CHR err] err], or -CHRerr]OC(O R err], with
t he provision that Rerr] is not hydrogen in both Rerr] and R err];

Rlerr] and R[err] are independently hydrogen Cerr] to (Jerr] alkyl,

arylalkyl I Y
Rl err] an él)zg?%gn% e)géﬂldﬁel ydro ﬁega%fég@] xh l&“%ﬁn]s 81& aryl .
or aral kyatkyl, C adleQxy I'@quhﬁNrr@Eeéﬁ Fanps; &ccemratprqu ¢rsbodimentodf, t he
~enant i onehis ihventionSthe phenyl € eoiCg alkyl gx'oummﬁy%ceapti’ohﬂlﬁﬁibsm@wd Byhéhe or

dlastereonerlc res. there In the description above, aryl
may be p BégtH%fo ﬁé ‘°‘§f“y’1"a‘f’k‘§lrﬁﬁa9“%8rcp phenyl Clerr] to (Jerr] '
al kyl 5or napht hyl Clerr] to (Jerr] alkyl; alkoxy alkyl may be Cerr] to

] oy R BE b BT Dokl b P RE L SRl e YT 901
aryl al kyllnmohmmmnsgmgm%ﬂlcé’b&!wmﬁ to above may VO

97/ 43273
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be optio V“§&6§?WB¥'1§o°f\fPWP1%ne or nore noieties selected from hal ogens, .
Cernp-Cerr] alkyl, Clerr]-Cferr] alkoxy, -CF[err], -CN, or
-CH groups. In a nore preferpr ﬁbodl ment of this i nventi on,

the phenyl Clerr] to C[err] I kyl .aroup may be optlonally substituted by

one or el e d frg Br, CHerr] or
X SO\, 8926‘& processes for
entx whi ch conprise one

e

Crlerr].
g7 CONPOUNCORg f or nul a:

preparing the coff
of the follow ng:
10 [err] Rs

wherein R - Rg are as defined above and Rg'is OAg or Rg as defined above excepting
OH with a compound of formula:

15
I-CHR120C(O)R13
wherein R12 and Ri3 are as defined above to give a compound of formula II wherein
R9 is .
20 -CHR120C(O)R13

or b) reacting a compound of formula:

N0, cozﬂ

7 l
. R1— R R
AL 4 5 / P o CORB
6

25  wherein R)-Rg and Rg are as defined above with compound of formula RgOH where
Ro is as defined above excepting hydrogen to give a corresponding compound of
formula II;

s



wherein Rerr] - Rerr] are as defined above and Rlerr] is OAg or Rlerr] as

defined a pting o OH with a conpound of R14

15 583858 | - CHR[ err]@?%?g[meqr@] 5

wherein R12 and R13 are as defined above to give a conpound of fornula Il

wherein Rlerr].is 20

-CHR[err]OC(O)R[err] ' or h) reacting a compound of forml a:
[err] ' 25 wherein Rerr]-Rerr] and R err]

are as defined above with conpound of fornula Rerr] OH where

Rlerr] is as defined above excepting hydrogen to give a correspondi ng
conpound of formula Il; WO 97/ 43273

-5 -

PCT/ US97/ 08 }%?hydrolysing a compound for formula:

5 wherein Ry, R4, Rs, Rg, R7and Rg are as defined above and R3 is trialkylsilyl and R3
is (C)-Cg alkoxy)carbonyl to give a correspondmg compound of formula 1 wherein Rj
and R3 are both hydrogen

or d) reacting a compound of formula IT wherein Rz and R3 are both hydrogen with an.'
10  aldehyde of formula:

R'CHO

wherein R' is as defined above to give a con'espondmg compound of formula I wherein
15  Rgand Rj are joined to form a ring:

o—("
A

or e) reacting a compound of formula:
20




or c¢) hydrolysing a conmpound for fornula: [err] 5 wherein Rerr],
Rlerr], Rerr], Rerr], Rerr] and R err] are as defined above and R err]
is tri aNG%¥43RIA and R err] is (CJerr]-Cerr] al koxy)REFESHPBI48o give a
correspondi ng conpound of formula 1 wherein R err] and R3 are both

hydr ogen, or d) reacting a conpound of fornula Il wherein R err] and
Rl err] are both hydrogen with an 10 al dehyde of formnul a:

R CHO wherein R is as defined-&bove to give a correspondi ng conpound
of formula | wherein 15 Rerr] and Rerr] are joined to forma ring: [err]
or e) reacting a conpound of formula: 20 [err]

wherein Ry, R4, Rs and Rg are as defined above with the proviso neither Rz or R3 is
hydrogen with a compound of formula:

-Z-R9
5
wherein Z is C1, Br, I, methanesulfonate or p-toluenesulfonate and Ry is as defined in
above excepting hydrogen, to give a corresponding compound of formula II;
or f) hydrolysing a compound of formula:
10

Ub WO COORg:
Rs
/0 conB
wherein R], R2, R3: R4, R5 and Rg are as defined in Claim 1, Rg is OR9Q' or
NR1oRj1 and Rg is C;-Cy5 alkyl, C;-Cy, cycloalkyl, C;-C; 5 silyalkyl, aryl,

15 arylalkyl, alkoxyalkyl or heteroaryl to give a compound of formula:

R
E:::T/L\V/ V0 COOH
Rs
//’ o con8
_ wherein R1-Rg and Rg are as defined above providing that Ry and R3 are both
20 hydrogen or joined to form a ring: |

or g) reacting a compound of formula:

—



VO 97/ 43273 - PCT/ US97/ 08148
- 6- Rerr], R[err] Rlerr] and R err] are as gg | ove
with the %8{" 'Jggnel t her R3 is hydrogen with a co &hﬁg%ﬁq%

formul a: Z-Rerr] 5 wherein Z is
Cl, Br, |, methanesul fonate or p-toluenesulfonate and Rlerr] is as defined
I n above excepting hydrogen, to gi Ve a correspondi ng conpound of
formula I1; or f) hydrolysing a conpound of forrmula: 10 [err]
wherein Rerr], Rerr], Rerr], Rerr], Rerr] and Rlerr] are as defined in
Claiml, Rerr] is CR[err]' or NR[err]R[err] and Rlerr], is

Herr]-err] alkyl, (err]-Cerr] cycloalkyl, (err]-Cerr] silyalkyl,
aryl, 15 arylal kyl, al koxyal I@h or heteroaryl to give a conpound of
formul a: [err] whey ef n Berr]-Rerr] and Rlerr] are as defined
above providing that R ' ydrogen. or joined to
forma ring: 8 %OR'

wherein R1-Rg and R§ are as defined above and R’ is as defined above, with a

5 compound of formula:
HNRj1R12

wherein R} and R} are as defined above to give a compound of formula:

10
OR,
a
Ry—C '
N
wh_erein R1-Rg, Rg, R11 and Ry are as defined above.
15 The most preferred céxﬁpounds of this invention are the following and ihe

pharmaceutically acceptable salts thereof:
5-{2-[2- (3-chloro-phcnyl)—Z—hydroxy-ethylamino]-propy] }-benzo[1,3]dioxole-
2,2-dicarboxylic acid bis-(2-methoxy-ethyl) ester;
5- {2-f2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl ) -benzo[1,3]dioxole-
20 2,2—dicarboxylic acid diphenethyl ester;
5-{2-[2( 3-chloro-phenyl)-2-hydroxy—ethylammo]-propyl}-bcnzo[ 1,3]dioxole-
2 2-d1carboxyhc acid bis-(2-butoxy-ethyl) ester;
5-{2-[2-(3- -chloro-phenyl)-2-hydroxy-ethylamino]-propy!)-benzo[ 1,3)dioxole-
2,2-dicarboxylic acid bis-(2-phenoxy-ethyl) ester;
25 . 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino) -propyl} -benzo[1,3}dioxole-
2,2-dicarboxylic acid bis-(2-ethoxy-ethyl) ester;



[err] or g) reacting a conpound of forrrul a: WO 97/ 43273
PCT/ US9 3& -7 - ,Lel’l’
wher ei n 2% err] and Rlerr] are as defi ned above and PRIQISPT8IAE 55

defined above, with a 5 conpound of formul a: _ o
HNR err] R err] wherein R err] and R err] are as defined above to give
a conpound of fornula: 10 J[err] g :

5-{2-{2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-propyl }-benzo[1,3]dioxole-
2,2-dicarboxylic acid bis-(2-tert-butoxy-ethyl) ester; :
5-{2-[2- (3-chloro—phenyl)-2-hydrdxy—cthylamino]—propyl }-benzo[1,3)dioxole-
2,2-dicarboxylic acid (2-tert-butoxy-ethyl) ester;
5 5 {2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino)-propyl}-benzo[1,3]dioxole-
2,2-dicarboxylic acid bis-(2-isobutoxy-ethyl) ester;
5-(2- [2—(3-chloro-phenyl)-Z—hydroxy-ethylammo]-propyl}-bcnzo[l 3)dioxole-
2,2-dicarboxylic acid bis-(benzyl) ester;
5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl} -benzo[ 1 3]d10xolc-
10  2,2-dicarboxylic acid bis-(cyclohexyl) ester;
5- {2-[2—(3-chloro-phenyl)-Z-hydroxy—ethylammo]-propyl}-bcnzo[l »3)dioxole-
2,2-dicarboxylic acid bis-(cyclopentyl) ester;
5-{2-{2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[ 1,3]dioxole-
2,2-dicarboxylic acid dioctyl ester;
15 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl ) - benzo[l »3]dioxole-
2,2-dicarboxylic acid dipenty! ester; .
3-{2-[2-(3-chioro-phenyl)-2-hydroxy-ethylamino]-propyl }-benzo{1,3]dioxole-
2,2-dicarboxylic acid dihexy! ester; _
carbonic acid 3-chloro-5enzyl ester 2-(3—chloro-bcnzyloxycarbonyl_oxy)-4-{2—
20  [2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-phenyl ester;
S 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-benzo{ 1,3}dioxole-
2,2-dicarboxylic acid bis-(1-phenyl-ethyl) ester; _
5-(2-[2—(3—chloro-phenyl)' 2-hydroxy-ethylamino]-propyl }-benzo{1,3]dioxole- °
2,2-dicarboxylic acid diheptyl ester;
25 5-{2- [2—(3-chloro-phenyl)-2-hydroxy—cthylammo]-propyl)-benzo[l ,3]dioxole-
2,2-dicarboxylic acid dinonyl ester;
5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl }-benzo{ 1,3]dioxole-
2,2-dicarboxylic acid bis-decyl ester;
5-(2-{2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-propyl }-benzo[ 1,3]dioxole-
30 2,2-dicarboxylic acid didodecyl ester; |
5-(2- [2-(3—chloro-phenyl)-2—hydroxy-ethylammo]-propyl}-bcnzo[l .3]dioxole-
2,2-dicarboxylic acid bis-(2-isopropoxy-ethyl) ester;
5-(2-[2-(3-chloro-pheny!)-2-hydroxy-ethylamino}-propyl}-benzo[ 1 3]d10xole-
2,2-dicarboxylic acid 1sopropyl ester;



wherein R[err] Rlerr], Rerr], Rerr] and R12 are as defined above. 15
The nost d corrpounds of this invention are the foll the
uYQ’Pg’if F{ﬁ o L

phar mace acceptabl e salts thereof: 5-
(2-[2-(3-chl oro-phenyl ) - 2- hydr oxy- et hyl am no] - propyl } - benzo[ | , 3] di oxol e-

, 2-di carboxylic acid bis- (2 met hoxy- et hyl ) ester,

(2-[2-(3-chl oro-phenyl)-2-hydr oxy- eto!anino]-propyl] - benzo[ 1, 3] di oxol e-
0 2, 2-di carboxylic acid di phenet hyl “ester, 5-
2-[ 2- (3 chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) - benzo[ 1, 3]dioxo|e-

| carboxylic acid bis-(2-butoxy-ethyl) ester, 5-

2-d
[22 d( 3-chl oro-ghenpy Jéé-cﬁwgham Oxgdigﬁgleﬂ@lmﬁhepﬁo%n -henaal 3]&ox§ﬂcdl oxol e-

, i carboxylic aci thyl) ester
2-[ 2- (3- c%?‘éi‘@ﬂtﬂ’f&h‘yﬂ‘ﬁldﬂhb@%ﬁ‘@xy et hyl ani no] - propyl ) - benzo[ 1, 3] di oxol e-
) ,C% 6 ISSC) ?/r boxyl i {24243 2hord-pheiyeXHydiokylethybahiab]-propyl j-benzof 1, 30@0%1@33273
{2-]
i

2

5-

2

(

2

2-

2

:

E 2-[ 2- (%i‘ﬁf%’%h‘éﬁf}?PW%'{)H’?WW@YW‘WM’%ST propyl ) -benzo[ 1, 3] di oxol e-
> _
(

2,

{

2

(

2,

(

1

5

2,

, 2- di &ar boxyl |5:—{a<{2d3-lnhbrcé phergi)X-2-hydroxy-ethytarhinokpropyl) -benzo{ 1,3]dioxole- 5-
2-[2-(3- 1)-b 1,3 d | e-
e e

2-[2-(3-chlor &-ﬁﬁé%@—ﬁhmmwzﬁmaﬂh%qmpﬁbmﬂ}rlmmﬁiﬂ]ﬂ@}tdieoxoI e:
,22 di car bPZ-Hﬁda?ou%?h&’aéB %ts((:i-m&ﬁ Bkicaibon - Jnj

e Yhnal e St R 5AF S 1
2- [ 2-103- czwdimmjxghyh@m&shycbmpmwﬁibphﬁmeﬁg} eperopyl ) -benzo[ 1, 3] di oxol e-
0{ 2-[ g (ZSdEE?ggr)gi%%ég c ﬁ-‘g Ré@'r 0oX 91“%2?%# ar@?‘t‘)ﬁ’mwp)beﬂéﬂ[}ﬁ]gmﬁla | oxol e-
2-di car bb%ylnqaobmh@ aqad bw(ezskmysybnnxmp
{2—[2-(3-chloro—phenyl)—2-hydroxy-ethylammo]-propyl] benzo{1,3)dioxole-
2,2-dicarboxylic acid bis-(1-ethoxycarbonyl-cthyl) ester;
15 ~ 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl } -benzo[ 1,3]dioxole-
2,2-dicarboxylic acid bis-trimethylsilanylmethyl ester;
5-(_2-[2—(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[l,3]dioxolc—
2,2-dicarboxylic acid bis-(2-trimethylsilanyl-ethyl) ester;
5-(2-[2- (3-chloro.-pheny])-z-hydroxy-ethylamino]-;iropyl }-benzo[1,3]dioxole-
20 2,2-dicarboxylic acid bis-(3-trimethylsilanyl-propyl) ester;
5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl }-benzo[ 1,3)dioxole-
2,2-dicarboxylic acid bis-(3,3-dimethyl-butyl) ester;
5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino)-propyl }-benzo[ 1,3]dioxolé-
2,2-dicarboxylic acid bis-cyclohexylmethyl ester;
25 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl }-benzo[1,3]dioxole-
2,2-dicarboxylic acid bis-(4-methyl-pentyl) ester; '
5-{2-[2-(3-chloro-phenyl)- 2-hydr0xy-ethylammo]-propyl]-benzo[l .3]dioxole-
2,2-dicarboxylic acid bis-(2-cyclohexyl-ethyl ) ester;
5-{2-[2-(3-chloro-phenyl)-2- hydroxy-ethylammo]-propyl) -benzo[1,3]dioxole-
30 2,2-dicarboxylic acid bls-(3-cyclopentyl-propyl ) ester;
5—[2-[2—(3-chloro-phcnyl)-2—hydroxy-ethylam1no]-propyl}-bcnzo[l 3)dioxole-
2,2-dicarboxylic acid bis-cyclopropylmethy! ester;
 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl }-benzo[ 1 3]dxoxolc-
2,2-dicarboxylic acid bis-(1-methyl-cyclopropylmethyl) ester;



[ 2- (3-chl oro-phenyl)-2-hydroxy- et hyl am no] - propyl ) - benzo[l 3]d|oxole-
i carboxylic acid dioctyl ester, 15
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5-{2-[2-(3- chloro-phenyl)-2-hydroxy—ethylannno]propyl}benzo[l 3]dloxole-
20  2,2-dicarboxylic acid bis- (2,2-dimethyl-propionyloxymethyl) ester;
5-{2-[2-(3-chloro-phenyl)- 2-hydroxy-ethylannno]propyl}benzo[1 ,3]dioxole-
2,2-dicarboxylic acid bis cyclohexanecarbonyloxymethyl ester; |
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2,2-dicarboxylic acid bis-(1-propionyloxy-ethyl) ester;
25 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}propyl} benzo{ 1,3]dioxole-
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2,2-dicarboxylic acid bis-(3,3-dimethyl-butyryloxymethyl) ester;
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5-(2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]propyl} benzo[ 1,3]dioxole-
2,2-dicarboxylic acid bis-(3-cyclopentyl-propionyloxymethyl) ester;
5-{2-{2-(3-chloro-phenyl)-2-hydroxy-ethylamino}propyl ) benzo{ 1,3)dioxole-
2,2-dicarboxylic acid bis-benzoyloxymethy! ester;
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20 Also according to the present invention there is provided a method of treating
diabetes and/or hyperglycemia and/or obesity in humans or other mammals which
comprises administering to a human or other mammal an antiobesity effective amount
or an antihyperglycemia effective amount of a compound of the present invention,

25 It is understood that the effective dosage of the active compounds of this
invention may vary depending upon the particular compound utilized, the mode of
administration, the condition, and severity thereof, of the condition being treated, as
well as the various physical factors related to the individual being treated. For treating
diabetes mellitus and/or hyperglycemia generally satisfactory results may be obtained

30  when the compounds of this invention are administered to the individual in need at a
daily dosage of from about 0.1 mg to about 1 mg per kilogram of body weight,
preferably administered in divided doses two to six times per day, or in a sustained
release form. For most large mammals, the total daily dosage is from about 3.5 mg to
about 140 mg. This regimen may be adjusted to provide the optimal therapeutic

35 response.
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So7/ akavedype, a liquid carrier such as a fatty 011 Vanous other materials may be. prgsent

as coatings or to modify the physical form of the dosage unit. For instance, tablets may

be coated with shellac, sugar or both. A syrup or elexir may contain, in addition to the

active ingredients, sucrose as a sweetening agent, methyl and propyl parabens as

20 preservatives, a dye and a flavoring such as cherry or orange flavor.
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[
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These active compounds may also be administered parenterally. Solutions or

suspensions of these active combounds can be prepared in water suitably mixed with a

surfactant such as hydroxypropylcellulose. Dispersions can also be prepared in

25 glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary

conditions of storage and use, there preparations contain a preservative to prevent the
growth of micoorganisms. ' '

The pharmaceutical forms suitable for injectable use include sterile aqueous

30 solutions or dispersions and sterile powders for the extemporancous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the contaminating

. action of microorganisms such as bacteria and fungi. The carmrier can be a solvent or
35 dispersion medium containing, for example, water, ethanol, polyol (e.g. glycerol,

-~
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sust ai ned corncoty medlaand tholike. ITbc camier pramales ammnifetrs dlmmﬁmt@ﬂ thdeachve
dosage is fingradaatiih tie §m§%dtf9ed into whith e suﬁé@n‘ﬁﬂt 1smn§leﬁeq{ inity p@&Xm?s

adj ust ed tomprow de tpe Qg i.mal therapeutic
mmportant function by ensuring proper dxsmbunon of the ‘active ingredient

20  throughout the feed. The supplement is used as a top dressing for the feed, it likewise
helps to ensure uniformity of distribution of the active material across the top of the
dressed feed.
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The preferred medicated swine, cattle, sheep and goat feed generally contain
25 from 0.01 to 400 grams of active ingredient per ton of feed, the optimum amount for
these animals usually being about 50 to 300 grams per ton of feed. The preferred
poultry and domestic pet feed usually contain about 0.01 to 400 grams and preferably

10 to 400 grams of active ingredient per ton of feed.

30 For parenteral administration the compounds of the present invention may be
prepared in the form of a paste or a pellet and administered as an implant, usually under
the skin of the head or ear of the animal in which increase in lean meat deposition and

. improvement in lean mean to fat ratio is sought. In general, parenteral administration
involves injection of a sufficient amount of the compounds of the present invention to

35 provide the animal with 0.001 to 100 mg/kg/day of body weight of the active
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or al one, generally satisfactory results can be obtai ned when the
conmpounds of this I nvention are adm nistered at a daily dosage of from
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cont 201 Nahvention yields leaner animals which command higher prices from the meat industry.

Further, according to the present invention there are provided pharmaceutical
compositions of matter comprising an effective amount of the compounds of the present
invention in combination with a pharmaceutically acceptable carrier; as well as a method

.25 for increasing the content of lean meat in edible animals, which comprises
administering to edible mammals an effective amount of the compound.

Also according to the present invention there are provided processes' for
producing the compounds of the present invention.
30 '

PROCESS OF THE INVENTION

The compounds of the present invention may be prepared according to one of -
the general processes outlined below.
35 '
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propyl ene glycol and liquid polyethylene glycol), suitable m xtures

t hereof, and vegetabl e oils. 15 - The conpounds of the
present invention also possess utility Tor i ncreasing | ean 5 meat
deposition and/or inproving lean neat to fat ratio in edible animals, i.e.
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about 1 to 1000 ppm of the conpound in the feed. Aninmal feed

suppl ements can be prepared by adm xi ng about 75%to 95% by wei ght of

a conpouhd 8¢theme bresent invention with about 5% to about 25% by
wei ght of a suitabl eQHrrier or diluent. Carriers suitable for use to nake

up the feed 15 i,fionsg include the fﬁllowng alfalfa
on WNEII i nseetd BONGzal , sodi um
Ryl aRBg ls ea/N\bone neal corncob—red and

nmeal , soybean

chloride, cfn

the like. The cC3¥fier pronotes % f50m &QaNa but i orPlof ¢ ive
ingredients in the finished feed'd nto which the suppl emen I ended. |t

t hus performns an inpbrtant function by ensuring prloperOdl sHygbution
of the active ingredient 20 throughout the feed. The supplenent is used as
a top dressing for the feed, it |ikew se hel ps to ensure uniformty
of distribution of the active terial across the top of he dressed
f eed. The preferr mq.qll cated SWI ne, Cgtlr&e%ha%i) and goat

feed generally contain 25 of ags di ent per
ton of feed, the opti usuQIIy Wi ng about

t for

‘50 to 300 granms per to 1'0—'\]‘ d. TheRp)Hﬁaa g I tr donestic
pet feed usually contain about 0.01 to 4ooﬁéeams Qnd pr ‘f\ff 13 10 to
400 grans of active ingredient per 3on of ed R

12

Alternatively, a dicarboxylic acid 4 (Scheme II) is treated with an alcohol RoOH
and an acid catalyst to yield the diester compounds 5 wherein Ry, R4, R5, Rg, and Rg
10 are as defined above.

Scheme 11

RgOH, H*




30 ~ For parenteral adm nistration the conpounds of the present

i nvention nmay be prepared in the formof a paste or_a pellet and

adm ni stWQ 8433 an i npl ant, usual ly under -~ the skin BFT’?JH%"%% or ear
of the animal in which increase in | ean neat deposition and

i nprovenent in |lean nean to fat ratio is sought. In general, parenteral

adm ni stration i nvol ves injecti?n of a sufficient anpbunt of the
conpounds of the present invention tdo Q5 provide the animal with 0.001 to
100 ng/ kg/ day of body wei ght of the active WO 97/ 43273
- PCT/ US97/ 08148 - ' _ - 14-
ingredient. The preferred dosage for swine, cattle, sheep and goats is in
t he range of fromO0.001 to 50 ny/ kg/ day of body wei ght of active
i ngredi ent; whereas, the preferred dose |l evel for poultry and
donestic pets is usually in the range of fromO0.001 to 35 . ng/ kg/ day

of body weight. 5 Paste fornul ations can be prepared by

di spersi ng t heAsoutliped énishsmeddLthe diester compoundsdcean #&cmbhpr@sg{cg@tbxm e oil
such &s gﬂa@bﬁng)ihb,hmmcbhﬂrﬁnocgnwpobf compotwed 6i with R2 and RBegioaps,

contai ning an_ effectj|ve unt .of t conpounds. of e esent invention
can be respecliyelyqbasi @S}ﬁl&gﬂ?ﬁf P ?ﬁ@.@fﬁ?b&&ﬂ%@&fﬁtﬁ%cﬁ’g’@aW?%&ti on
with a didompoung Jcivithsanlkdkylatingrdgona%;R9; sanduismowing, the proteting| grioups Rad a

| ubri cant : j g ' ' ab& arldez dto

i mprove t%&ﬁﬁ@?ﬁ?ﬁ%ﬁq{?f@ #’?,{H’g%n dc%%ﬁéﬁ?éef@ggﬁi zed tha?gI e, mor e
t han one Bl méthamesulienae miflicromethanesylfonate,rirpara-tolnenesnlfonates he desired
dose Jnevel which will provide the increase in | ean neat deposition
and i'nprovenent in |lean neat to fat ratio desired. Mreover, it has
been found that inplants nmay al so be nmade 15 periodically during the

ani mal treaiemmetIyperiod in order to . maintain the proper drug - l evel in
the animal's body. The nethod of the present invention has several

advant ages; for the pet owner or veterinarian who w shes to increase
| eanness and tri munwanted fat frompet animals, the present
invention providesdyje neans by which this can be acconpl i shed. For

" the poultry and swipe rHisers, using thgfnmethod of the prese 2
i nvention vyi H ; i Y hi gher pri ﬁgéﬁ%‘m%f’ﬂ@%at
I naustry R1 L ' R4 Rs // o

OR, Rs
F N j X0, /-OH
RN l Ra Rs & 0" \-oH
7 Rg 0

| OH H .
1) base, Z-Rq . Y l N I X0, SOR,
2) remove R, and Ry A R4 Rs /[ ~0 OR,
5 Ry 0

As outlined in Scheme IV, a dicarboxylate 1 is treated with an aldehyde R'CHO
to yield the oxazaline compounds 8, wherein R1, R4, R5, Rg, and R’ are as defined

OFt 2) OH

15

above.



Further, according to the present invention there are provided

phar maceut j cal conpositions of matter conprising an effective anount
of the conPQNEE2Bt the present i nvention in combi nat iXrE/URY7p8148 .
pharmaceutically acceptable carrier; as well as a nmethod 25 for
increasing the content of lean neat in edible animls, which conprises
adm ni stering to edi ble manmal s an effeci've anount of the conpound.

Al so according to the present invention there are provided processes for
produci ng the conpounds of the present invention. 30

PROCESS OF THE | NVENTI ON The conpounds of the present

i nvention may be prepared according to one of t he general processes
outlined bel ow 35 WD 97/ 43273

PCT/ US97/ 0g®gheme IV - - 15- As
outlined in Schene |, a disodiumcarboxylate 1 is converted to a disilver

carboxylate and treafgggd With an iodo derivative 2 to yield the diester
conmpounds 3 wher g n Fgerr], Rerr], rr], Rlerr], Rerr], and R err]

are as defined . I & r JA~ONa R'CHO
R & Ry R -
478 R/ Z~0 YONa
1 s o
oL : Rl
| o~ 0
- N)(\(\,o OH
' Ry Rs /j\o OH
Re
8 ©
s .
As outlined in Scheme V the diester compounds 5 can be hydrolyzed under -
‘basic conditions to a monoester 9a and/or 9b, wherein R, R4, R5, Rg, and Rg are as
defined above. One or both of the diastereomers 9a and 9b may be produced in the -
hydrolysis reaction. '
10 |
Scheme V
OH - o
RS | ) » Ao °
S Re Rs §, 2 o) OR, OH -
5 Re o
OH o OH 0

2 -0 ORg & X OH

Ry=— -
R o Rs (o)

9a . gb



Alternatively, a dicarboxylic acid 4 (Schene Il) is treated wth an al cohol

Rl err] OH and an acid catalyst to yield the diester conpounds 5 wherein
Rlerr], Wooms3273R(err], R err], and R err] 10 are as defi REF/INIH0EI48

Schene Il [err] WO 97/ 43273 :

PCT/ US97/ 008148 o - 16- As
outlined in Schene Ill, the diester conpounds 5 can al so be produced by 5
protecting the hydroxy and ami no group8-of conpound 6 with R2 and R3
groups, respectively, basic hydrolysis of the ethyl esters, alkylation
of the carboxyl groups of conpound 7 with an al kyI ating agent Z-Rerr],
and renoving the _protecting groups R2 err], wherein Rerr],
Rlerr], Rlerr]A SIQF usfrate in ‘%PF‘F El[aefi’tefm’ ﬁ‘PFHP‘R["é‘ﬁ]‘Sé?@wQSWHBf%éG“%ove and

Zis Cl, HNR1 BR13 toytkahediatdideedmpounds 410y ovhereit BanIRSJFE&dlg R11,
para-tol Y ﬁl foagﬁgﬁne%i above.

5 Scheme VI

OH o
S D & e
r-L T - HNRyRy2
' s Bs A0 Yyore Pz
. Ag o
o o
1T Rs; R
X T MF o NR,4Ry2
w0 e o

10 The compounds of this invention were tested for antihyperglycemic and
antiobesity activity according to the following procedures.

H Beta Ad ic Receptor Selectivi

15 The activity of the test compounds on human B-adrenergic receptors was
determined with Chinese hamster ovary (CHO) cells transfected with human B2, or B1

adrenergic receptors. Agonist activity is indicated by increased cAMP levels in the
CHO cells. Selectivity of the test compounds for the B3 receptor was assessed by
comparison with results in 82 and B} adrenergic receptor transfected cells.

Procedure:
1). Chinese hamster ovary (CHO) cells transfected with human B2, or B1 adrenergic

receptors were used in the assay.
25  2). Cells were grown to confluent conditions in 24 well plates.

-



Schenme 111 [err] 1) baseZ-Rerr] err]

renove R2 and R3 As outlined in Schene |V, a dig ééla‘g
treated WVOP7#3273| dehyde R CHO to yield the oxazaline (,P(f%@%ﬁ
wherein R err], Rerr], Rerr], Rerr], and R are as defined above.
WD 97/ 43273 PCT/ US97/ 08148

-19-

3). Drugs were dissolved in DMSO at a concentration of 10 uM.
4). Cells were incubated with drug at 10 nM concentration for 10 min at 37¢ C.
Isoproterenol (Standard 1) was used as the standard compound and assayed at 10 uyM
which gives a maximal cAMP elevation in all 3 cell types.

5 5). Cell cAMP concentrations were assayed using a scintillation proximity assay kit
from Amersham Corp., Chicago, IL. .
6). Activities for the test compounds are expressed as a percentage of the isoproterenol
response.

10 Production of the CHO cells transfected with human B2, or B1 adrenergic
receptors, and compound test procedures utilizing the CHO cells, are described by
Emorine et al. in their article "Molecular Characterization of the Human Betas-
Adrenergic Receptor”, Science 1989, 245(8), 1118-1121 and by Muzzin et al. in the
article "An Adipose Tissue-Specific Betaz-Adrenergic Receptor", J. Biol. Chem.1991,

15 266, 24053-24058. '

Effect Free Fatty Acid Levels in Rat

Rats respond to a single oral dose of B3 agonists by increasing plasma free fatty
20 acids (FFA) in response to B3 receptor stimulation on the plasma membrane of the fat
cell.  5-(2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-
2,2-dicarboxylic acid diisopropyl ester (Standard 2) was used as a standard compound.
All test compounds were dosed at 0.1 mg/kg and compared to the response by Standard
2.
25
Pr ure:

1). Drugs were dissolved in DMSO at 10 mg/ml.

2). Twenty pl of the DMSO-drug solution was added to 10 mL methyl cellulose:tween-
30 80(0.5%:0.1%) for a final concentration of 20 jtg/mL.

3). Methyl cellulose:tween-80 drug suspension was given via gavage (1 mL/200g body

weight; or 0.1 mg/kg) to rats and blood was collected 50 min later. '

4). Plasma was analyzed for free fatty acids using a kit supplied by Biochemical

Diagnostics Inc. (Brentwood, N.Y.).



-17- Scheme IV  [err] _ 5 As outlined in
Schene V the diester conpounds S can be hydrol yzed under - basi c

condi t i oM 93373 pnoest er 9a and/ or 9b, wherein R err], RRGCHYSITMBES! ],
Rlerr], and Rlerr] are as defi ned above. One or both of the

di astereoners 9a and 9b may be produced in the

Scheme V

10 -

15

20

25

30

[err]
-20-

5). Drug response was calculated from the formula below.

% FFA Responsc_—.wmmz x 100
FFA (Standard 2) - FFA vehicle

Effects on Hyperglycemia in Mice

On the moming of Day 1 (baseline), 35 mice (male, db/db (C57BL/Ks)),
Jackson Laboratories, 2 to 7 months of age and 35 to 60 g) were fasted for 4 h,
weighed, and a baseline blood sample was collected from the tail-tip of each mouse
without anesthesia, placed directly into a _ﬂuoridc-containing tube, mixed, and
maintained on ice. Food was then returned to the mice. The plasma was seperated and
the levels of glucose in the plasma were dertermined by an Abbot VP Analyzer.
Because of the variable plasma glucose levels of the db/db mice, the 5 mice having the
most extreme (i.e., highest or lowest) plasma glucose levels were excluded and the
remaining 30 mice were randomly assigned into 7 groups of equivalent mean plasma
glucose level (vehicle control, ciglitazone (Standard 3), and S test compound groups).
On the afternoon of Days 1, 2, and 3 the vehicle (0.2 mL of 2% Tween 80/saline w/v)
or test compounds were administered (p.o.) to the ad libitum fed mice. On the morning
of Day 4, the food was removed from the cages for 3 h, a blood sample was collected,
and the mice were then given the fourth administration of test compound or vehicle.
Additional blood samples were collected at 2 and 4 h after test compound
administration. Plasma glucosé levels were determined. To assess test compound
activity, the percent change of an animal's plasma glucose level on Day 4 (mean of 2
and 4 h values) from its level before test compound administration (Day 1 baseline
sample) was determined as follows:

Mean of 2 and 4 h samples (Dav4) x 100
Baseline sample (Day 1)

A 50-60% reduction of plasma glucbsc levels in the hyperglycemic db/db mice
represents a normalization of glucose levels.

" hydrol ysis reaction.

10



WD 97/ 43273

PCT/ US97/ -

As illustrate |n380heme VI, a diester compound 5 is react edp‘%\nﬁ? 97gﬁl4gm"ne :
HNR[err]Rlerr] to yield the diam de conpounds 10, wherein Rerr], Rerr],
Rlefrr], Rerr], Rerr], Rerr], and R[err] are as defined above. 5
Schene VI OH ? 10 The
conpounds of this invention were teste 1for anti hypergl ycem ¢ and
antiobesity activity according to the follow ng procedures. Human

Bet a Adrenergi c Receptor Sel ec
conpounds q@ppgiran [err]

tivity

_ 15
-adrenergi c receptors was

The activity of the test
determ ned wth

Chi nese h IS TTanstEcred wrrnyhumen [ er
adrener gi ¢ @gifipphiidy. Agoni st Jactivity ip RafliFraé efldbiab Mice
l evel s in}t@mx ample)al-lo 19 s. [Sel 2% vity oFatfie t pstPlasiiOY
[err] rec¢ptor was gssessed by Acid? Glucose€
1 4% ~65% -
2 0.022 2 uM 0.071 mg/kg | 0.128 mg/kg
3 0% 0%
4 1% 2%
5 4% 115%
6 3% 14%
7 Tz{o 22%
8 1% 50%_
0 6% 2%
10 0% 9% _
11 nt 118%
12 1% 48%
14 5% 65%
15 18% —46%
16 nt 0.128 mg/kg
17 nt ot
18 6% 25%
19 2% _ 36%
20 0% 8%
21 2% 0.086 m
22 0.015 pM 5%
23 nt 57%
24 nt n _
25 % 0%
26 7% 2%
27 5% 78%
28 2% 22%
29 2% ?_‘72
30 0% 15%
31 5% 0.090 m
32 2% 33%
33 5.90 uM 0.100 uM 0.080 mg/kg | 0.2017 mg/kg
34 2% 4%
35 4% 69%
36 2% 31%
37 3% 33%
38 0274 uM | 0-086 mg/kg
39 1% 1%
40 84uM | 0.420um [0-07Tme/ke
41 22% 36%

],
sed cAMP

L

or [err]

s for the



conparison with results in [err]

cell s.

cells t WM8T/4RFEd with human [err],
used in the assay. 25

wel | pl

20

at es.

PCT/ US97/ 08148

3).

Pr ocedur e:

2) .

or

and [err]

1)

[err] adr

energlc

adrenergi ¢ receptor transfected

Chi nese hanst er ova
PCTIU§

rs wer e

Cells were grown to confluent conditions in 24
WD 97/ 43273

Drugs were dissolved in DVBO at -@2concentration of 10 [err]M

Cells were incubated with drug at 10 nM concentration for

-19-
4) .
10 min at 37[err]

C. | soproterenol (Standard 1) was used as the standard conpound and
assayed at 10 [err] M. whi ch gives a nmaxi mal cAWP elevation in all 3
Cel | ty _\F Cell cAND c.ohe-ert-t-at | SRS \B-O. :\ccg\lnrl usi ng a
scintil |on r )im'ty assdy kit %8 Re Chi cago, IL.
6). Act l th faest con’gﬂmds ar e ?ees {gaaggg f)nrcent age of the
| sopr ot a r’fBF“p e response. bodu t the CHO cells
transfeﬁt_e,d_w'rh Ruomn. [err] &prr] ArA ucqsgcp)tors, and
conpoun 2 prodedures utill i zi % the are desctibed by
Enori ne et 13 inttheir artilcle 8%nlec terizaton}of the Human
Beta[erf]- 44 Adrenpergic [ 9..245(8)1 1118-1121 and
by Muzz{n_et4%l . iln the artl®l e " Ti ssue-Spgcific
Bet a[ er ]-Ad463ner ic Receptdr", 16% Bi of . 1,15 2B6, 24053-24058.
Ef fect s{on ke F4tty Acid LeveIQ%l n R Rajs respond to a
single ¢ral 4bse df [err] adoni s#% b by §ncr inal plasma free fatty 20
- acids (EFA) 4% redponse to [err]4%ece or pulbtion on the plasm

menbr ang of 3he f 4t | 1. 0%- 19%
(2-[2-(3-Cnldro-phenyl ) - 2- h droﬂet hyl am 2@ - prbpyl ) - behzo[ 1, 3] di oxol e-
2,2-dicfgrboxd2ic dcid dili soriropyB%ester (S¥hdarg 2) was uped as a standard
conpound. 53 20%

54 79_@ 24%

55 0% 31%

56 8% 31%

—57 % 30%

58 8% 35%

59 10% 17%

&0 3% 2%

66 3% 40%

68 5% 5%

69 0.079 uM 42%

70 300pM | 0048uM | 0%

71 14% 0.076 m

72 . 13% 43

73 0% 83%

74 0% 86%

75 5.4 pM 0.058 pM 0.026 mg/kg [ 0.110 mg/kg |

76 0980 puM | 0.074 uM 2%

77 5% 25% | |

8 50uM | 0.325uM | 0-027 mg/kg [ 0.028 me/kg

—79 0% 61%

80 24pM | 0055uM | 81%

81 0380uM | 0059uM | 6%

32 nt 84%

83 nt 13%

84 nt 65%

85 nt 60%

86 nt 40%




Al'l test conpounds were dosed at 0.1 ng/kg and Corrpared to the response by
St andard o 25 Procedure: - 1) . Dr pggrnot/68148

3 X
di-ssol ved ‘?’ng at 10 ng/m . 2). Twenty [err]l of the DMSO drug
solution was added to 10 nL nmethyl cellul ose:tween- 30 80 (0.5%0.1 %
for a final concentration of 20 [err]g/mL. 3). Methyl

cel lul ose: tween-80 drug suspension was_ggven via gavage (1 ml/200g body
wei ght; or 0.1 ng/kg) to rats and bl ood was collected 50 min |ater.
4). Plasma was anal yzed for free fatty acids using a kit supplied by

Bi ochem cal D agnostics Inc. (Brentwood, N.Y.). WD 97/ 43273
PCT/ US97/ 08148 - 20- 5).
Drug resp € Was cajculated rfomtne rofnul a bel oy % FFA
Responsezj:sFean(mﬁm nd) - FFA}vehicle x|1Kat[Bree] I;jb/db Mice

FFA (St anda(ExampleyfFA vBifclel 5 B2% Eff edtattyn HypPlagmsenia in Mce

On the norjning of Daly 1 (basel{ne), 35 mjce Aci@be. |didRos&DBL/ KsJ),
Jackson L eS| 2 t0 T lrunn‘TmUT sy re fasted for
4 h, 10 oo 'mec!L c—umuuclr: cott cgtcﬁf fromthe

tail-tip g1 tesTye, prgeed—drrect]y into a

fl uori de- clomtagyrmog— ol mTxey —TTEG gz TS Food was t hen
returned tp—thgsnreer—the p:Iab ey STy et evel s of
gl ucose i ntheggasnprerederyernr ety Aot vPAnratyzdr

H 1 L. £ allal adlla oo

F)

Because ofp-t reoygart apte —p: asSer g}mmsc I AL FT A ~t-fre—cHo-eHo—n ce, the 5 mce

havi ng t hef5 95..ust exttrere—{tt+—e: 0 A gl ucose
| evel.s Were—e*ggu.dcd -are—the 1% % ' .

97 4% 39%

98 , 7% 86%

99 _16% 38%

100 2% 10%

101 S 3% 38%

104 2% 83%

@ Human B receptors expressed in Chinese hamster ovary cells, compounds tested at 10
nM, results expressed as % of isoproterenol activity (increase in cAMP) at 10 uM.
5 ECs (UM) values determined for selected compounds.
b Elevation of plasma free fatty acids in rats, compounds tested at 0.1 mg/kg, results
expressed as % of 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-
benzo[1,3}-dioxole-2,2-dicarboxylic acid diisopropyl ester response (78% increase) at
0.1 mg/kg. EDsp (mgfkg) values determined for selected compounds.
10 € EDs, (mg/kg/day) values for iowering of plasma glucose.

The following non-limiting specific examples further illustrate the present
invention.

15 . EXAMPLE 1
§5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-methoxy-ethyl) ester
hydrochloride salt

- 20 To a stimed mixture of 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-
propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid (1.0 g, 2.37 mmol), and 2-methoxy-



remai ning 30 mce were randomy assigned into 7 groups of equival ent nean

pl asnma gl ucose |l evel (vehicle control, ciglitazone ( and 5
t est cor‘?ﬂ&?m‘jl’oups). On the afternoon of Days 1, 2%3%@@9?‘%%

vehicle (0.2 nmL of 2% Tween 80/ saline w v) or test conpounds were

adm nistered (p.o.) to the ad libitumfed mce. On the norning 20 of Day
4, the food was renbved fromthe cage& for 3 h, a blood sanple was

col | ect ed, and the mce were thé 4glven the fourth admi nistration of
test conpound or vehicle. Addi ti onal bl ood sanples were collected at 2
and 4 h after test conpound adm ni stration. Plasma gl ucose Ievels wer e

ani el o el PREL b MR B oy B kel oot RORSEROGIEREC, O 01,
i ts | evel whestired at 23 °Cc oifitey i2ch, attierisolntion stas eondebergted, andstﬂimmaographecb anpl e)

\(A/aDZydE; ergﬂlgggra%:df ehutiR¥Swith CHCls/MeOH {1/0, then M) 2‘6/1 ?ananPb{i*) o S| 3

50- 60% r efagtionsn sonniagm Ji- %&@'F@O&@Whnf%%%%ﬂéYlﬁemﬁ]tpfﬂbylJi'b nice

IrD?J'FI)'; leJ SSSS g'; Ben2o[193)6ixo kA2, R Aicapboxliv CaeiE bise@ah&hoxy-ethyl) V&@ KRM?? (101

Conpound eﬁHQMeOH)) as a viscous oil. This oil was dissolyed “!:IE?ZQD ‘B’e) a?%%

[err] was bsbbldd throughfthé kqlunon for 1Rhins Bhe resulting solution was evaporated to

ACI dierr] o veq HE og e([78 @ df% r5r' - -(%CIH%) he}‘%% 2-leyd1?§y-etﬁﬁgm1m]-pmp)§?5 %

0% benzo[193]dioxole-2,2-di arboxyhc acid bls-(2—methoxn-%hyl) ester hy loride salg
4% 10 as 4 Wie solid; 1HP NMR (300 MHz, CDCl3): 8 1.33%brm, 3H), 2.754988 (brm,

1H), 3.10-3.30 (brm, ZH); 3.35 (s, 6H), 3.40-3.53 (brm 2H), 3.63-3.68 (complexm,

4H), 4.40-4.48 (brm, 4H), 5.40-5.50 (brd, 1H), 5.50-5.75 (brs, 1H), 6.70-6.91

(complex m, 4H), 7.18-7.38 (m, 2H), 7.43 (s, 1H), 8.60-8.85 (brs, 1H), 9.90-10.15

(brs, 1H); MS (ES) m/z (relative intensity): 538 (M+-HCI, 100).

15
_ EXAMPLE 2 _
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-propyl}-
benzo[1 3]d|oxole-22 dicarboxylic acid diphenethyl ester hydrochloride
salt
20

The title compound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo{1,3]dioxole-2,2-dicarboxylic acid and 2-phenylethanol
accord-ing to the procedure of Example 1 as a colorless oil; 1H NMR (300 MHz;
CDCl3): d 1.30-1.45 (brs, 3H), 2.80-2.90 (brm, 1H), 2.89 (¢, J = 6.9 Hz, 4H), 3.10-

25  3.30 (brm, 2H), 3.39-3.69 (brm, H), 440 (t, J = 6.8 Hz, 4H), 5.45-5.61 (brs, 2 H),
6.70-6.91 (brm, 3 H), 7.10-7.35 (complex m, 13H), 7.40-7.51 (brs, 1H), 8.60-8.85
(brs, 1H), 9.91-10.20 (brs, 1H); MS (ES) m/z (relative intensity): 630 (M*+-HCl, 40),
144 (100).



7 2% 22% 8 1%

50% 9 16% ' 22%

0% wogHRT 4 | nt 1159’”597’“1‘182

1% 48% 14 5% 65%

18% 46% 16 nt 0.128 ny/ kg

17 nt nt25 18 ' . 6%
25% 19 2% "7 36% 20

0% 48% 21 2% 0.086 ny/ kg 22
0.015[err] M 45% 23 . nt 57% 24
nt nt 25 6% 30% 26

7% 42% 27 EXAMPLE 3 5% . 78% 28 -
2% 22% 5-{2-[29(3-Chloro-phenyl)-2-hydropysethylaminol-pyepyl}- 30

0% © Wenso[1,31diokble-2,2-dicarboxylic_acid bi3 butox ﬁ@@)

32 [,53diokole-2,2-dicarboxylic . e PerrTM 0. 100 [err]M
0.080 mg/ kg 0.201 g/ kg 34 hydrochloride salt” 206 74%

35 5 4% 69% = 36 2%
37% 37 9 38

0.274 [err]M 0 %&Wound wggprepared from 5- (?f[fQ(S-chloro-pP;gyl)-Z-hydmxyI%

40 8. 4jnlarhikb]-pfapyPobdneocfl]IjtioRole212-dipaitepxylic acld and 2-butoxyethanol

22% ¢ ' a1l

PCT/ US97/ Ogc}ég%ﬁng to me‘_’%?o&?c{u%é%i %xample 1 as a colorless oil; 'H NMR (300 MHz,

CDCl3): 6 0.78-0.93 (m, 6H), 1.15-1.78 (m, 12H), 2.70-3.62 (brm, 5H), 3.31-3.47

10 (m, 4H), 3.57-3.73 (m, 4H), 4.29-4.53 {m, 4H), 5.47-5.57 (brs, 1H), 6.70-6.95 (m,

"~ 3H), 7.20-7.49 (m, 4H); MS (ES) m/z (relative intensity): 622 (M+-HCI, 20), 214
(10), 158 (10).

EXAMPLE 4
15 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-phenoxy-ethyl) ester
hydrochloride salt

The title compound was prepared from 5-{2'-[2-(3;chlom-phenyl)-z-hydroxy-
20 ethylamino]-propyl}-bcnzo[l,3]dibxole-2,2—dicarboxylic acid and 2-phenoxyethanol
according to the procedure of Example 1 as an off-white gummy solid; 1H NMR (300
MHz, CDCl3): & 1.23-1.40 (brs, 3H), 2.70-2.90 (brm, 1H), 3.05-3.30 (brm, 2H),
3.31-3.52 (brm, 2H), 4.12 (t, } = 4.4 Hz, 4 H), 4.57 (t, J = 4.8 Hz, 4 H), 5.38-5.60
(brs, 2H), 6.70-7.0 (complexm, 10H), 7.15-7.47 (complex m, 7 H), 8.60-8.80 (brs,
25 1H), 9.90-10.20 (brs, 1 H).; MS (ES) m/z (relative intensity): 662 (M+-HCl, (100),
594 (20), 498 (35).

EXAMPLE 5§ _
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
30 benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-ethoxy-ethyl) ester
hydrochlonde salt

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2-ethoxyethanol
35  according to the procedure of Example 1 as an oily off-white gummy solid; 'H NMR

—



- 22- Conpound ' Rat Free db/db M ce

( Exanpl e) [err] [err] ‘Fatty Pl asma -
Aci d[ er WO 97143 T ose err ] 42 | 0%  PCT/USHQ§I48 . 43
0% | 0% 44 0% 24% - 45

1% 26% 46 ' 16% 23% 47

0% 37% 48 4% 29% 49

4% 50% 50 - 264 19% 51

0% 2% 52 2% 23% 53

2% 20% 54 7% 24% 55

0% 31% 56 _ 8% - 31% 57

0% (30(IMﬁz CDCHR 8 1.10-1.20 (t overlaps with %= 6.9 Hz, 9135%.31-1.415(brm,

3%

0. 079[ er BN (brm 43Dy, 4.37-4.47 (bnn34ldm%3915|\20 (mm)emovﬁ 90 (moyod4H), 71
4% 9.00F sBU(uth, 3H), §50-8.85 (brs, 1H), 9.90-10.3830%rs, 1) ME(ES) miz 3
5.4[e¥r] melanvelrnswquﬁﬁlﬂvb*ﬁ%(ﬁa) kg O. 110 ng/ kg 76, 0.980[err]M
0.074[err] M 42% 5% 25% 78

o 6180325[6”””&8@@@&#%%"58@@%% 8106
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]}-propyl}-
. benzo{1,3]dioxole-2,2-dicarboxylic acid bis-(2-tert-butoxy-ethyl) ester
10 | and - | o
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid (2-tert-butoxy-ethyl) ester

00 2y, 215-2.90 @i, 1H), 3.10-3.30 (brm, 2H). 2450 (bra, § = $3/%1z, 4H)08.62-
By

To a stirred mixture of 5-‘{2—[2-(3-chloro—phenyl)-2-hydroxy-ethylamino]-
15 propyl}-benzof1,3)dioxole-2,2-dicarboxylic acid (1.0 g, 2.37 mmol), and 2-r-butoxy-
1-ethanol (10 mL) was added p-toluenesulfonic acid (451 mg, 2.37 mmol). The
mixture became homogeneous and was stirred at 23 °C. After 12 h, an additional
portion of p-toluenesulfonic acid (351 mg, 1.84 mmol) was added. After a total of 90
h, the solution was concentrated, and chromatographed on silica gel, eluting with
20 CHCI3/MeOH (1/0, then 40/1, 20/1 and 10/1) to give 100 mg (7 %) of 5-{2-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo{1,3]dioxole-2,2-dicarboxylic
acid bis-(2-tert-butoxy-ethyl) ester (Rg=0.25 (10/1 CHCl3/MeOH)) as a yellow oil and
320 mg (26 %) of 5-[2-[2—(3-chloro—phcnyl)-2-hydroxy-cthylamino]-propyl}:
benzo| l,3]dio'xole-2,2—dicarboxylic acid (2-tert-butoxy-ethyl) ester (Rg=0.09 (10/1
25 CHCl3/MeOH)) as an off-white solid.

5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-

2,2-dicarboxylic acid bis-(2-tert-butoxy-ethyl) ester; 1H NMR (300 MHz, CDCl3): §

1.15 (d, 3H), 1.68 (s, 18 H), 1.85-2.40 (brm, 2H), 2.50-2.75 (m, 2H), 2.81-2.96

30 (m, 1H), 3,41-3.51 (m, 4H), 3.56-3.64 (m, 2H), 3.65-3.76 (m, 4H), 4.30-4.41 (m,

2H), 6.61-6.87 (m, 4H), 7.15-7.33 (m, 2H), 7.44 (s, 1H); MS (ES) m/z (relative
intensity): 622 (Mt, 90), 522 (M+-r-BuOCH2CH3, 60), 352 (40), 266 (100).



81 0.380[err]M 0.059[err]M 61% 82 nt

84% 83 nt 13% 84 nt
650% 85  WOOT43T nt 60% 86 PCT/USITOBI4S ¢
40% WO 97/ 43273
PCT/ US97/ 08148 ' _ - 23 -
Conpound Rat Free db/db M ce
( Exanpl e) [err] [err] ’27Fatty Pl asna
Acid[err] ducose[err] 87 nt 68%
89 nt 25% 90
) ) ) 0
o 1195 (2-[2-(3-chlogy:phenyl)-2-hydrgxy ethylamino]-profyf)-benzo{ 1,3)ciokdfe-
nt 2,%8izarboxylic acid (3ert-butoxy-ethyl) ester; 'H NMR (300 MHz, CDCl3):78%410
95 0% 7 i . )
Tor (brpy,, 12H), 2.25-2.78prm, 2H), 3.00/3%0 (brm, SH), 3o8-3.61 (o, 2H), 425
08 4.47 (m, 2H), 5.20-5.3/04brm, 1H), 6.58&330 (brm, 4H), 79$-7.44 (m, 3H), 8.70-
16% 5 970&kK, 1H). MS (ES) P (relative intensity): 522 (M+, 10890 10%
101 é) ) & 3)% ( 38%y) (M' 190/4
83% . .. [err] Human [err] receptors expressed in Chinese hanster ovary
cells, conmpounds tested at 10 EXAMPBEH 8s expressed as % of

val ues determ née elécte
benzo[1,3ldioxole-2,2-dicarboxylic acid bis-(2-isobutoxy-ethyl) ester

| soproterenol a d-'{?%[:ﬁ%:‘-'éiﬁﬁﬁ?@%%ﬁ%ﬁkx}peth?'ul]n%o]-?’rg%ﬁ-r] ([err]M
10 )

The title compound was prepared from 5-{2-[2-(3-chloro—phenyl)-2-hydroxy-

ethylamino]-propyl }-benzo(1,3]dioxole-2,2-dicarboxylic acid and 2-isobutoxyethanol

according to the procedure of Example 1 as a colorless oil; !H NMR (300 MHz,

- CDCl3): & 0.70-0.95 (m, 12H), 1.10-2.0 (complexm, 11H), 3.09-3.29 (m, 4H), 3.51-

15 3.58 (m, 1H), 3.60-3.72 (m, 4H), 4.31-4.48 (m, 2H), 6.70-7.00 (m, 4H), 7.15-7.50

(m, 4H); MS (ES) m/z (relative intensity): 622 (M+HCI, 100).

EXAMPLE 9 _
5-{2-[2-(3-Chloro-pheny_l)-Z—hydroxy-ethylamino)-propyl}-
20 benzo{1,3]dioxole-2,2-dicarboxylic acid bis-(benzyl) ester
hydrochloride salt

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl)-benzo{1,3]dioxole-2,2-dicarboxylic acid and benzyl alcohol
25  according to the procedure of Example 1 as a gummy white solid: 1H NMR (300 MHz,
CDCl3): 8 1.26-1.32 (m, 3H), 2.76 (brt, 1H), 3.01-3.21 (brm, 2H), 3.36-3.49 (brm,
2H), 5.24 (s, 4H), 5.41 (d, J=9.5 Hz, 1H), 6.70-6.88 (m, 3H), 7.12-7.44 (complex
m, 14H), 8.70-8.83 (brs, 1H), 9.95-10.10 (brs, 1H); MS (ES) m/z (relative intensity):
602 (M+, 100). '
30



b El evation of plasma free fatty acids in rats, conpounds tested at 0.1

ng/ kg, results expressed as % of

5- (2- [ 2WRIHR T 0- pheny! ) - 2- hydr oxy- et hyl ani no] - propyl ) - FCT/US97/08148
benzo[ 1, 3] - di oxol e- 2, 2-di carboxylic acid diisopropyl ester response (78%

I ncrease) at 0. 1 ng/ kg. EDjerr] (nmg/kg) values determ ned for selected
compounds. 10 [err]EDerr] (ng/kg/ daéé val ues for |owering of plasm

gl ucose. The fol | ow ng-#f®n- I | mting specific-exanples further
illustrate the present i nventi on.

EXAMPLE 1

5-{2-[2-(3-Chl or o- phenyl) - 2- hydr%@/ =Py%a@ noj - propyl ) -
benzo[ 1, 3] di oxol e- 2, 2-di car boxyl A (2- et hoxy-ethyl) ester
hydr ochl ori de &4R¢[2- (I-@:hloro-phenjﬂc) Bh&ydrnxyebthy!ﬂmiwopbropyl}-

5-(2-[2-(3-c )

-benzo[ 1, 3] dlmoeg'o gpgf‘g%%f})!:%rz%% &,hg ?qunqlls (ﬁyg’?h%ﬁ) es“ﬁd 2- met hoxy-
WD 97/ 43273 hydrochlorlde salt

PCT/ Ug97/ 08148 - 24 -

1-et h§no| (10 nlL) was added excess HJ ( The mxture becane honbgeneous

and was sTl'fer ‘i"l?oc%ﬁp% [Veas; preparagd tf’é?m $22n[2-¢}ehlerer Rhenph- 2rhygdroxy-

&glgci[ent r] i ( ﬁl@[ﬁﬂﬂﬁgcg}eiz >dirisyliea @, kiUt bfdotxhiol |
err n 0_gi acilons

cont i ni HECOTE(S. @51’ SAuobrE A £38 oLk o F g (ST, o
benzo[ 1 S]JEICb)G(ﬂ &.19-b (eqnplwm,l‘lﬁ)adwtﬁ lb-|69 (@ZnnéHhokﬁdt&ftyKbnms&H),

chssaPued $ 185 thmy 4 1?*?%?5% ity iy 700330 KRl o TS e
sol ut i 0on 21'85 P0n5 A3 (ﬂ't; Hr)féﬁ 159 (brsl ﬁrﬂmﬁ?oéﬁ?‘?pbk&tlwlﬂb 7.20-7.33i ve 1.06
R e e v e et o e S
hydr ochl dFeefyedaep e Yol Py [err]H VR (300 Mz, CDO[err]): 8
1.33 (brm 3H), 2.75-2.88 (brm
15 EXAMPLE 11
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(cyclopentyl) ester
The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and cyclopentanol as a
20  yeliow gum according to the procedure of Example 1, leaving out the final HClgyEtO
hydrochloride salt forming step: 1H NMR (300 MHz, CDCl3): & 1.07 (d, J=6.2 Hz,
3H), 1.50-2.00 (complex m, 16H), 2.52-2.70 (complex m, 3H), 2.85-2.95 (m, 2 H),
4.55-4.65 (m, 1H), 5.29-5.38 (m, 2H), 6.65-6.72 (m, 1H), 6.76 (s, 1H), 6.84 (d,
=8.0 Hz, 1H), 7.18-7.30 (m, 3H), 7.37 (s, 1H); MS (ES) m/z (relative intensity):
25 558 (M*, 100), 518 (10), 490 (20).

EXAMPLE 12
§-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-
benzo[1,3)dioxole-2,2-dicarboxylic acid dioctyl ester
30
The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 1-octanol as a
gummy white solid according to the procedure of Example 1, leaving out the final
HCl(gyEt20 hydrochloride salt forming step: 'H NMR (300 MHz, CDCl3): § 0.78-
35 0.90 (m, 6H), 0.95-1.40 (brm, 23H), 1.52-1.87 (m, 6H), 2.55-2.75 (brs, 1H), 2.89-



1H), 3.10-3.30 (brm 2H), 3.35 (s, 6H), 3.40-3.53 (brm2H), 3.63-3.68

(conpl exmw 9 2§1H) 4.40-4.48 (brm 4H), 5.40-5.50 (brd, pHrasdreaP- 75
(brs, RIIEE 9 (complex m 4H), 7.18-7.38 (m 2H), 7.43 (s,
1H), 860885(brs 1H), 9.90-10.15 (brs, 1H); M5 (ES) mz (relative
intensity): 538 (M- HC1, 100). 15

EXAMPLE 2

5-{2-[2-(3-Chl oro- phenyl) 2- hydr oxy- ethy?anino]-propyl}-

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid di phenet hyl ester hydrochl oride
salt 20 The title conpound was prepared from

5- (2-[ 2- ( 3- %56 oo, 1B, iz-Zsby@.ﬂom 5.15-5.35 (brs, 1H), 660—6 81 (m, 3H), 7.12-

S bhenl o ]%ﬁé?rﬂy"tﬁﬁsﬁégbmd s P ﬁ%ﬁﬁ% 3384200, 319

col orl ess af100),[180r(1 BONVR (300 VHz; CDCl[err]): d 1.30-1.45 (brs, 3H),
2.80-2.90 (brm 1H, 2.89 (t, J :69Hz 4H), 3.10- 25 3.30 (brm 2H),
3.39-3.69 (brm H), 440(tJ:68Hz 4H), 5.45-5.61 (brs, 2 H),

gggggl(brm 3 H), 710735(ccEB§AMPhE 1:8H) 740751(brsI 1H),
1o Y
I nt ensi t?) 630 !(It\% %J(SD ﬁ"% pﬁ@n?@é&lﬂyﬁdg;@etﬂ\{%ﬁb] %%89753%3 ©

PCT/ US97/ 08148 benzo[1,3]dioxole-2 2-d|carboxyhc acid dipentyl esterpog .
EXAMPLE 3

5-{2-[ 2-( 3- Chl h d

be%zo% 1, g] di oxglr'ghg gé‘i’%&?‘ﬁ@i‘y{‘?é ay #@'ﬁ%ﬂ%% %}p}ggnyl)e?s[lgquy-

hydr ocHiQor i ethylamiirio}-pFopyl}-benzol 1,3]dichtode- 2,l2tdxemmy|houaxddmm prpgeanetl 4y am

5-(2-[ 2-( 3-

et é\yl gm go]&g&gﬁl E enz% %tgfgf ?gpfﬁxara?lgallr hegvmglogt 3‘8.%?““ Hé:l(g)/Etzo

2- but oxyet hiyepc %@Fﬂmgﬁéept EHNM%(MREQ;{ BO0 G, 3=6.9 Hz,

col orl ess osfyy {sr1l4] IR, (998, W9, . 1=7.0 BB rﬂao-zhergﬂrspaﬁ? 9883(m

6 1.15-1, 7 2 ’b

7.5 73 (e aﬁz RDobDS D (i 28D 54543, KA T 21D 428 6 Vo 6782 m

3H), 7.1%0- 744} 5.46 (diH)=9.60\Hz( H ) 315(1—5(906ﬂba§,l1‘ﬁi 6/71e5180 () 3HH,22.20V135H, 20),

214 3H), 7.43 (s, 1H), 8.76 (brs, 1H), 1.05 (brs, 1H); MS (ES) m/z (relative intensity):
562 (M*, 100).

EXAMPLE 14
20 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid dihexyl ester

‘The title compound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroky-
ethylamino]-propy! }-benzo[1,3]dioxole-2,2-dicarboxylic acid and I-hexanol as a white
25 solid according to the procedure of Example 1, leaving out the final HClgyEtO
hydrochloride salt forming step: tH NMR (300 MHz, CDCl3): 8 0.75-0.90 (m, 6H),
1.00-1.41 (brm, 15H), 1.47-1.85 (m, 6H), 2.60-3.50 (brm, 5H), 4.15-4.30 (m, 4H),
5.18-5.35 (brs, 1H), 6.67-6.82 (m, 3H), 7.15-7.45 (m, 4H); MS (ES) m/z (relauve
intensity):
30



- PCT/ US97/

(10), 158 (10). EXAMPLE 4 15
5-{2-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl ani no] - pr opyl } -

benzo[ 1,%¥P&74323P e- 2, 2- di car boxyl i ¢ aci d bi s- (2- phenoxy- et By oLtRis
hydr ochl ori de salt The title conpound was prepared fro
5-(2-[2-(3-chloro-phenyl)-2-hydroxy- 20 . :
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 6,_2- di carboxylic acid and

2- phenoxyet hanol according to t Re procedure of Exanple 1 as an

of f-white gunmy solid; [err]H NVR (300 - MHz, CDCl[err]): [err]
1.23-1.40 (brs, 3H), 2.70-2.90 (brm 1H), 3.05-3.30 (brm 2H),

3.31-3.52 (brm 2H), 4.12 (t, J ReaMmPEE 45H . 4.57 (t, J = 4.8 Hz, 4 H),
5.38-5.60 (brs, 2H), 6.70-7. corrpF:exm 10H), 7.15-7.47 (conplex m 7

H), 8.60-8.80 (brs,CatbonidHycido3sblarp-benzyl, esten 243-chlgwo(ES) nmiz (relative
intensity): 6Benf MonychrbbiPiixy)-4-(2-FRE3 (cHoro-pHenytR2-hydroxy-

EXAMPLE 5 .
5-{2-[ 2- (3- Chl or o- pheny| ) ethylaminglpeanxii-phens] _esteby| ) - 30
benzo[4 , 3] di oxol e- 2, 2-di carboxylic acid bis-(2-ethoxy-ethyl) ester

D 15 T 5s (5. chi 3 bl sppounst pgs pesppted b TEABRS o ndiy P2 hro) O

: St hylham' naﬁynn?immebﬁr)-ﬂmagym[wwimmét-@&dizmgbmdicboac)'di andic iizdﬂmabenzyl_ |
- thoxyelnalg'as 3tan 365 hcko e pridediife @?gl aMPving-omtSthe Tirfdl | Y
R eﬂmtzgég}gﬁécig{dgfgﬁil&ing step: 1H N%f% 451?—72%[84@03): o hLg8 (d,
(300 §6-12 J%?Hz‘?rjﬂ)),d.ﬁ(ﬁﬁ.ﬁb (brsl OrH, 2079 tr, 98BI RESIM, 13031317 ¢brfdr, 2HYZ, 9H)
1.3t '413$37[3m49 (m, 2H), 5.23 (s, 4H), 543 (m, 1H), 6.72-6.88 (m, 3H), 7.10-7.44
(complexm, 12H), 8.76 (brs, 1H), 10.02 (brs, 1H); MS (ES) m/z (relative intensity):
670 (M+, 100)

15 ' EXAMPLE 16 |
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(1-phenyl-ethyl) ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

20  ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid and 1-phenylethanol as a

gummy tan solid according to the procedure of Example 1, leaving out the final

HCl(gyEt20 hydrochloride salt forming step: 'H NMR (300 MHz, CDCl3): & 0.90-

1.22 (m, 6H), 1.30-1.61 (m, 6H), 2.39-2.70 (brm, 1H), 2.83-3.19 (brm, 2H), 3.20-

3.50 (brm, 2H), 5.15-5.35 (brs, 1H), 5.90-6.02 (brm, 1H), 6.45-6.82 (m, 3H), 7.11-

25  7.40 (m, 4H), 8.64 (brs, 1H), 9.45 (brs, 1H); MS (ES) m/z (relative intensity): 630
(M+, 100).

: EXAMPLE 17
5_-{2-[2-(3-Cl}loro-phenyl)-z-hydroxy-ethylamino]-propyl}-
30 benzo[1,3}dioxole-2,2-dicarboxylic acid diheptyl ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 1-heptanol as a

~ brown gum according to the procedure of Example 1, leaving out the final HClgyEnO
35  hydrochloride salt forming step: 'H NMR (300 MHz, CDCl3): & 0.80-0.92 (m, 6H),

P



H), 2.75-2.90 (brm 1H), 3.10-3.30 (brm 2H), 3.50(brq J =6.9 Hz, 4H),
6 3.7 rm 4H), 4.37-4.47 (brm 4H), 5.30-5.70 (

70- 90“(%??4‘?%2&63), 7.19-7.50 (brm 3H), 8.50-8.85 (bfém’fﬁﬂ"m :
90-. 0.30(brs, 1H); M5 (ES) mlz 5 (relative intensity): 566 (Mk-HJ,
60) . EXAMPLE 6 and EXAMPLE 7

5-{2-[2-(3-Chl oro-phenyl) - 2- hydroxy-eth# am no] - propyl } -

benzo[ 1, 3] di oxol e-2, 2-di ca rboxylic acid bis-(2-tert-butoxy-ethyl) ester 10
and 5-{2-[ 2- (3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid (2-tert-butoxy-ethyl) ester

N e R RS Bgygﬁ%‘)gw‘bwol‘ o
D U oty 25D 3.3813.60 KenGHO{ 487110 Il e dba, 43 ik s IHPe CaBA-6 9051

ng, 2.37 T r OPIOGBE) S1 S d t 23 C
After 12 hmtm)r?ﬂgdZ?oﬂo? (m;l?(p‘gwgggﬁo? -t ol Sglr?es%:lfdo(gﬁc 1?3! ICYISE?? ny,
90

1.84 mmol) ’W&a‘;’el?d’déé‘“e‘?ﬂ“b'} h, the solution was
concent sat ed, and chromat ographed on silica gel, eluting with 20

CHC13/ MeCH (1/0, then 40/ 1, 20/1 a'ﬁ&MﬂﬂEtfb gi ve 100 ng (7 % of

5-(2-[ 2- (3-

chl(orE)- pglenyl) -2 26(3-Cliloyb ephenyh) 2 -bydirpx peethylambio-propgl 2, 2- di car box
ylic aci d bi spgzdqr d%ﬁ«ﬂ &ngwé)b&?ygr acfd Ei%l'h#g@l Zester0/ 1

CHCl[err]/MeOH)) as a yef ow ol

5-(2-[2-(3-chl oro-phenyl) - 2- hydroxy et hyI am no] propyl)

benzo[ 303] di oxol Pheith b b@xyig ared flof tse{z-fzbgaﬁameﬁﬂ&s 1)-2RydEbxy-
(Rerr]=0.09 (10/1.25 hd#lb gdg‘i‘ﬂ' P v@ Zln

5- ( 2- [ 2- ( 3-UPIYPEokRERY)C C‘ !ﬁ’;‘m TRRTBORY IS - 458 |‘}“do 2%‘{“?%]3&. xol e-
2, 2-di car b(bqumgumcdorldu@-tQZhetmoc ofdsxampig 1) leadng oyt the firgHEKNR/ER00 Mz,
CDC1 4 2

2 50-2. 75 (3 #ﬁfﬁglds 1 i s (R g E0Pg, 5 G TP e i
2H), 3. 65- $H)6 1(29-1.40)(m, 2280, h54leQ H), 1.634}, 746(161416)8?7 9 breaf)= 8.8
7.15-7133 (g, B4 .3.08-480( 6n, 281, ms(ﬁslmnm),(ztzs {11488 Hz 4H)ntse¢§m y):
%29(7}\/2323 s PEe | (- é?(?%%riﬁ)ct}[lesr%n 0103595 (0, 355 (000,

PCT/ US97/ 08198 (brs, 1H); MS (ES) m/z (relative intensity): 674 (M+, 100), 548 (M+-CoH7, -5).

2
3.
6.
9.
(

: EXAMPLE 19
20 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-decyl ester

The title compound was prepared from 5-[2-[2-(3—chloro-phcnyl)-2-hydroicy-
ethylamino]}-propyl }-benzo[1,3}dioxole-2,2-dicarboxylic acid and and 1-decanol as a
- 25  brown gum according to the procedure of Example 1, leaving out the final HCl(g/Et20
hydrochloride salt forming step: 'H NMR (300 MHz, CDCl3): 3 0.88 (1, J=6.8 Hz,
9H), 1.15-1.40 (m, 24H), 1.52-1.60 (m, 4H), 1.62-1.74 (m, 4H), 2.80 (brt, J = 8.8
Hz, 1H), 3.08-3.28 (m, 2H), 3.35-3.52 (m, 2H), 4.28 (1, J=6.7 Hz, 4H), 5.45 (d,
=8.8 Hz, 1H), 6.70-6.90 (m, 3H), 7.18-7.35 (m, 3H), 7.43 (s, 1H), 8.71 (brs, 1H),
30 10.02 (brs, 1H); MS (ES) m/z (relative intensity): 702 (M+, 100).



5-(2-[2-(3-chl oro-phenyl) - 2-hydr oxy- et hyl am no] -propyl } - benzo[ 1, 3] di oxol e-
2,2-dicarboxylic acid (2-tert-butoxy-ethyl) ester; [err]H NVR (300 MHz,
CDC1[ er Y9 974873] 1. 10 (brm 12H), 2.25-2.70 (brm 2PFT/USITNSI4E 30
(brm 5H), 3.51-3.61 (m 2H), 4.25- 4.47 (m 2H), 5.20-5.35 (brm 1H),
6.50-6.70 (brm 4H), 7.15-7.44 (m 3H), 8.70- 5 9.70 (brs, IH. M (ES)
mz (relative intensity): 522 (M, 100).

EXAVPLE 8 -32- '

5-{2-[ 2- (3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

benzo[ 1, 3] di oxol e- 2, 2- di carboxylic acid bis-(2-isobutoxy-ethyl) ester 10
‘The title conpound was prepared %%rpg;{bzz 2- (3-chl oro- phenyl ) - 2- hydr oxy-
et hyl am no] - propyl } - benzo[ 1, 3] di 5 i carboxylic acid and

2- i sobut oxyet Baf[2-(3-Chdoesphienyl)-2- hhdroxycetitytatnioio | propyis- 1 as a

121 1 10-2. 0 YERME Nl dearboxy€ R g “@e«%ﬁ ltfs "S55 (m 1H,

3.60-3.72 (m 4H), 4.31-4.48 (m 2H), 6.70-7.00 (m 4H), 7.15-7.50

(m . M5 (R ot %o{nﬁgln?& W4s ﬂrgﬁa?&fs fbob) 5- [5%3 (§ I\éﬁfoﬁg%hex?ﬁ)o i-‘hydroxy—

EX{A 2- [5 g@ymwbprsnbﬂmqu BJdipxale-2e3-digarbaxylis) agid ognd J1-doglecanol as a
e A SR e
5 (2-[ 2. DHArREIBHdE sl frrmingsteg HH MR z, CDCl3 '
et glyl Eam oH), m:zopl,/m)w mfé’ygﬂ)l gglmlcem(m 2H)- Hi6Rar. 1 Xy, i4HR Q. 15-2185 banzy|
Fer t16 AR %@S‘%ﬁzﬂg 2, ti&&?rﬁﬁ % ETBLE e, 0l SR A DO
1H), OHZB B, 6.60+6.90 (1, 313)376 &7 r3ﬁ) 43 (s2H), &7 4brss1HYH0.05. 41 (d,
J=9. 5 Hngr%H)H), 945?59 B éﬁdiﬁnv%*‘htensﬁty}Qﬂ (R, (199);2' ex m 14H),

8..70-8.83 (brs brs” TH: NS mz (relative

intensity): 602 (I\/Hr 100) . 30 V\D 97/ 43273

PCT/ US97/ 08148 EXAMPLE 21 | : .
15 5-{2-[2-(3-Chloro-phenyl)-z-hydroxy-ethylamino]-propyl}-

benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-isopropoxy-ethyl) ester

The title compound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino}-propy! }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2-isopropoxyethanol

20 as a brown solid according to the procedure of Example 1, leaving out the final

HCl(g)/Et20 hydrochloride salt forming step: 1H NMR (300 MHz, CDCl3): & 1.11 (d,

J=6.1 Hz, 12H), 1.30 (d, J=6.2 Hz, 3H), 2.79 (t, J=8.7 Hz, 1H), 3.06-3.28 (m,

2H), 3.40-3.60 (m, 2H), 3.62-3.70 (complexm, 4H), 3.90-4.12 (brm, 2H), 4.35-

4.45 (complexm, 4H), 5.43 (d, J = 8.7 Hz, 1H), 6.61-6.90 (m, 3H), 7.11-7.32 (m,

25 3H), 7.44 (m, 1H), 8.70 (brs, 1H), 9.92 (brs, 1H); MS (ES) m/z (relative intensity):
758 (M+, 30), 546 (100).

EXAMPLE 22
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
30 benzo[1,3]dioxole-2,2-dicarboxylic acid isopropy! ester

To a stirred solution of 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-
propyl}-benzof1,3]dioxole-2,2-dicarboxylic acid bis-isopropyl ester hydrochloride salt

(3.0 g, 5.53 mmol) and 20 mL of i-PrOH was added was added 1N NaOH (11.1 mL,

35 11.1 mmol). After stirring at 23 °C for 3 days, the mixture was concentrated to

—



08 - EXAVPLE 10

5-{2-] 2- (3 phenyl) - 2- hydr oxy- et hyl am no] - propyl } - '
benzo[ 1, 3]8’ 0428‘?%732 2 di carboxylic acid bis-(cyclohexyl) es tRErT/USI7/08148

hydrochl ori de salt The title conmpound was prepared from
5-[2-[2-(3-chl oro- phenyl) 2- hydr oxy-

et hyl am no] - propyl } - benzo[ 1, 3] di oxol e-2,2-di carboxylic acid and

cycl ohexanol according to the probé ure of Exanple 1 as a yell ow gum
[err]H NVR (300 MHz, CDCl[err]): [err] 1.10-1.40 (conplex m 7H),
1.45-1.60 (brm 4H), 1.63-1.81 (brm 8H), 10 1.82-1.95 (brm 4H)

(m 21 905%3,1@5 solyed 4, % ‘“%WE*%@ 214 Bt Hirolh 2 s%va?) o 5,02
2H), 7.44 (&l mﬁlnatmasccweqm to1a-folonless Bunrd and titwrated With: EXNE t6 BB N 2

(E;&:\/I%}_ :Evill 106 €3si (8Y) - 9p83f ( Mrs. (b (3-chftwophEiyl)-2-h3droxy-ethylamino)-propyl}-

5- { 2- [ 2- ( 3-ReArl Sldinselgi2)2-dicashaxyic, acid HisapseRA Gstep as py white solid; 'H NMR
benzo[ 153] dBOX MKz, 2CROE)c0OBX M, iJe6AcHd, BHS,- 1.¢7 AdopesByH, m)elz 30-2.53

e L e SRR B3 B GO0 A OTND 62 185 PR BBl Bkt B
2aving ot kbR OB TG o ey e o0l Ty S e op.
[err]HgNwR(f%g' ,\)Il_@%@%ég‘)g@f\/l[gbﬁ 1.07 (d, 126.2 Ho. 3. 150200
(complex m 16H), 2.52-2.70 (conplex m 3H), 2.85-2. 95 (m 2 H,

4.55-4465 (m 1H), 5.29-5.38 (m 2fxA ,e,pqg:%?z (m IH., 6.76 (s,-1H), 6.84
d, J=8.0 . M5 (ES) mz

Erel ative int engz@)l['j) ‘235C"]’BSQ‘R'W‘Yniﬁomdse’BYﬁgyiamyml(-poypyl}-

EXAMPLE 12 benzo(1,3]dioxole-2,2-dicarboxylic acid ethyl ester

5-{2-[2-(3-Chl oro- phenyl) 2- hydr oxy- et hyl am no] - propy{

benzo[ 1, 3]d|oxole 2-di carboxylic acid dioctyl ester 30 The
title conpound rpleeqmrp@dnd veas) [repazed ﬁo(rSSdIiI-[aF(é-qhﬂmowh)mfd-)-lzy}Qrdﬁm

t hyl I I
ST e o ke i el ol

as a
| eavi ng Ou%yg%yghlppﬁgpccordmg W? 38188 @ brgwns splid: flbi NM@ step:
[err]H NNR(mMHeﬂz(:Dm em](h, J4627 Hez, 9HYI8} 338k, JO7. D¥ BH)SEN70 (e, OF4)L- 40

(brm 238 2.9b-232nd} 4rhy"s.2358 48 T2 7615, 434 (§ 7.1 HL; 28, %30 (m, 110), 6.55-

6.90 (m, 3H), 7.10-7.45 (m, 4H); MS (ES) m/z (relative intensity): 450 (M++1, 50).
20
EXAMPLE 24
5-{2-[2-(3-Chloro- phenyl)-z -hydroxy-ethylamino]-propyl}-
benzo[1,3)dioxole-2,2- dlcarboxylxc acid bls-methoxycarbonylmethyl
ester
25 -
| Step 1
5-(2-{tert-Butoxycarbonyl-[2-(3-chloro-phenyl)-2-hydroxy-ethyl}-
amino}-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-ethyl ester

30 To a stired solution of 5-{2-[2-(3-chloro-pheny!)-2-hydroxy-ethylamino]-
propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid diethyl ester hydrochloride salt (5.0

g, 9.72 mmol), and THF (90 mL) was added i-PrNEt (4.23 mL, 3.14 g, 24.3 mmol)

and (Boc)20 (2.12 g, 9.72 mmol). After 6 h, an additional portion of (Boc)20 (200

mg, 0.92 mmol) is added. After a total of 22 h, the solution was quenched with 10 mL

- 35 of sat. aq. NaHCOs3, and extracted with 3 x 100 mL Et70. The combined organics



WO 97/ 43273
PCT/ US97/ 08148 | - 20-
3.30 (br WO4327% 12-4.33 (m. 4H), 5.15-5.35 (brs, 1H), 6.B6UVESE{84R 3H),

7.12- 7.45 (m 4H); Ms (El) mlz (relative intensity): 645 (M+, 5), 504
(100), 348 (100), 319 (100), 180 (100). . 5 :

EXAMPLE 13 5-{2-
[2-(3-Ch|oro-phenyl)-2-hydroxy-ethy|an%%o]-propyl}-

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid di pentyl ester The

title conpound was prepared from5- (2-[2-(3-chloro-phenyl)-2-hydroxy- 10

osa M "lerg htEahIE R 5rks0 sgl b BRiRk, Spa e SR Rl P Pty ot

tggof :v'r_lsl au@mcg)de} Fmsh]dﬂrc])matogx’apw on tsilmalgw, clafing mgmmgwcs?@Ac[(elm]bH NVR

Loy, 1 6885 S0, 5'0f lyrduull b sty gitiWiey soli, 1) IR =G50 Rt

1H), 3. 05@@13) GotR2 @ = 394152,(311'1),J1=§@'1447I-&m bFRD), 244D2.54(m, IH), 8,57-Hz, 15
546 = 0

7.20- 7935 275 (o B2 5 395, 113 5699853?85‘?”*0%%7811'%3%”93{”‘ Ve

(ES) nlz 6me|4&91 4d5i ¢hr é»n'srt%»ﬁ z, 1H),5%51 (Rs, 1#p)5-55-6.88 (complexm, 4H

EXAMPLE 14 3427.44 (m, 3H); MS (ES) m/z (relative intensity): 578 (M*, 1), 504 (20), 336 (60),

5-(2-[2-( dr oxy- et hyl am noj - propyl ) -

benzo[ 1, 3%3?22@? 399@% i%\(fg@iyl I c acid di hexyl ester The

title corrpound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-

et hyl &W no] - propyl ) - benzol [1, 3] di oxo ﬁ;ZZ di carboxylic acid and 1-hexanol
[

as a te 25 solid according to the ocedure of Exanple 1, |eaving out

the final SH3-(temeBpeoxycarbonyl{g3 ehlano-phenyd)t2-hydroxy-eshapl- [err]H NVR
(300 MHz, a@hidd}epFdpyl)inzb[P,378idkaPeL2(20diédbboxylic acid

To a stirred solution of 5-(2-{tert-butoxycarbonyl-{2-(3-chloro-phenyl)-2-
15  hydroxy-cthyl]-amino}-propyl)-benzo[ 1,3]dioxole-2,2-dicarboxylic acid bis-ethyl ester
(4.42 g, 7.65 mmol), MeOH (100 mL) and HpO (25 mL) was added 5 N NaOH (7.64
mL, 38.2 mmol). After 19 h, the solution was concentrated to an aqueous mixture and
acidified to pH = 1 with 1 N aq. HCl which turns the solution milky-white. Extraction
with 3 x 100 mL EtOAc, washing the combined organics with 1 x 200 mL brine,
20 drying over Na3SQ;, filtration and concentration gave 3.96 g (99 %) of product as a
white solid; 'H NMR (300 MHz, DMSO-dg): 8 1.16 (d, J = 6.7 Hz, 3H), 1.31 (s,
9H), 2.55-2.70 (m, 1H), 2.80-2.92 (m, 1H), 3.05-3.23 (m, 2H), 3.71-3.93 (m, 2H),
. 4.62-4.87 (m, 2H), 5.30-5.90 (brs, 1H), 6.59-6.99 (complexm, 4H), 7.14-7.47
(complexm, 3H), 8.60-8.80 (brs, 1H); MS (ES) m/z (relative intensity): 522. (M++

25 H, 50).

Step 3
5-(2-{tert-Butoxycarbonyl-[2- (3-chloro-phenyl)- 2-hydroxy-ethyl]-
amino}-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-

30 methoxycarbonyl-methyl ester

To a stirred solution of 5-(2-{tert-butoxycarbonyl-{2-(3-chloro-phenyl)-2-
hydroxy-ethyl)-amino}-propyl)-benzo[ 1,3)dioxole-2,2-dicarboxylic acid (500 mg,

0.96 mmol) and DMF (10 mL) was added K2CO3 (132 mg, 0.96 mmol) and methyl-2-

35  bromoacetate (0.23 mL, 366 mg, 2.40 mmol). After stirring at 50 °C for 4 h, the

pu



1 00-1.41 (brm I5H) 1.47-1.85 (m 6H), 2.60-3.50 (brm 5H), 4.15-4.30 (m
| 5.18-5.35 (brs, 1H), 6.67-6.82 (m 3H), 7'15'7'4gpé%s%i4s'\’5

(ES) m z Q‘f%?"é@? intensity): 30 WD 97/ 4327

PCT/ US97/ 08148 - 30-
EXAMPLE 15 Car boni ¢ acid 3-chl oro-benzyl ester

2- (3-chl oro- '

benzyl oxycar bonyl oxy) - 4- (2-[ 2- ( 3- chlordﬁbhenyl) 2- hydr oxy-

et hyl am no] - propyl ) - phenyl ester 5 The title conpound was

prepared from 5-(2-[2-(3-chl oro-phenyl)-2-hydroxy-
t hyl am - .)-b 1..31d 2-di b
5 chi of obetrbon stk wan Gpoied t 20 RSB 3L "B NERE Q0P of
anﬁpl e 1{ extRWdNGIPS k 30MRL of BeEDAc. The tdthiiindd drighnics erehwestedhivith aolueseal3 tHZ
ormn S r

1 80- ‘5{143{1?% é“e %}B"‘( ?%%f“’%%%“ﬁﬁ%%é‘ §§115}9(%, F%’Eﬁ
3 37 3. 49 ¢thrpmaidgrapghy2® silica gehieluting Adith hexana/EtOA: (A2 ©. 28), gmefm)mgﬂ&o 7. 44
(conpl exm oh?dﬂ)pm&c?ﬁsw&%ﬂeés'ﬂn liﬁuﬁﬂz (ROMHEEDAY: § ¥22 @! 7= 3! 3ve

I nt ensi ty) g 22
EXAVPLE 16H), 1.41 (brs, Hg, 'LSD 60 (brm, 1H), 2.60-2.75 (brm, 1H), 3.06-3.15 (brm,

é 3- Ch: 0r<2) RNy 14)- sgsdjlx&&ﬁxmﬁtjwds :@1( 34, haomwls}u) 4,05-4.20 (baanaph,143b0- -
i oxol e- c | e
title corrp g (655%' ﬁﬁ gg&f 52 (4?(?23% cﬁ%‘grsoglphé’ﬁ/l P, 10405891 20
et hyl am noJcomtpdnth) 4HEN2.2DT. &3 (dompleker, 31D; MS LEBPry? i(elaive dnensity): 666
1-pheng6et kal 810 (25). 9uMY tan solid according to the procedure of
Exanpl 3 %ke ti nal O (g)/Et[err] O hydrochl oride salt
formng step: [err]H NVR (300 MHz, CDCl[err]): [err] 0.90- 1.22 (m
6H), 1.30-1.61 (m 6H), 2.39-2.70 (brg"teé,lw), 2.83-3.19 (brm 2H), 3. 20-
3 50 (brm 5.1 35 (brs 1 6, 45-
P s5- tz-ﬂaéhimo- yal%W!(rﬂrgxy-fmylzagémq}m@ylmenml( ) 2
(reI ative Hiﬁ)ﬁﬂé@,&-)dncﬁﬁﬂ)xyhc acid bis-methoxycarbonylmethyl ester
15 |
To a stirred solution of 5-(2-{tert-butoxycarbonyl-[2-(3-chloro-phenyl)-2-
hydroxy-ethyl}-amino } -propyl)-benzo[ 1,3}dioxole-2,2-dicarboxylic acid bis-
methoxycarbonyl-methyl ester (330 mg, 0.50 mmol) and CH2Cl3 (10 mL) was added
trifluoroacetic acid (0.08 mL, 113 mg, 0.99 mmol). After stirring at 23 “C for 1 h,
20  additional trifluoroacetic acid (0.08 mL, 113 mg, 0.99 mmol) was added. After a total
of 22 h, the mixture was quenched with 5 mL of sat. aq. NaHCO3, and extracted with
3 x 30 mL of EtOAc. The combined organics were washed with 1 x 50 mL of brine,
dried over MgSOy, filtered and concentrated to a yellow oil. Flash chromatography on
silica gel, eluting with CHCl3/MeOH (20/1 to 10/1) gave 145 mg (52 %) of product as
25 a white gum; TH NMR (300 MHz, CDCl): 5 1.33 (m, 3H), 1.70-2.40 (brm, 2H),
2.73-2.90 (brt, 1H), 3.04-3.30 (m, 2H), 3.37-3.53 (m, 2H), 3.75 (s, 3H), 3.76 (s,
3H), 4.80 (s, 2H), 4.81 (s, 2H), 5.40 (m, 1H), 6.73-6.93 (complexm, 4H), 7.15-
7.32 (m, 2HO0, 7.43 (s, 1H); MS (ES) m/z (relative intensity): 566 (M+, 80), 508 (M+ -
| CO,CH3+H, 100), 450 (M* - 2COCH3+2H, 30).
30



(M+, 100). EXAMPLE 17
5-{2-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - propyl }- 30

benzo[ 1WA WBXBI e- 2, 2-di carboxylic acid di heptyl ester PCI/US97/08148 . The
title conpound was prepared from 5-{2-[2-(3-chl oro-phenyl)-2-hydroxy-

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and 1-heptanol

as a brown gum according to the procedure of Exanple 1, |eaving out
the final HO(g)/Et[err] O 35 hydrod@@l-ori de salt formng step: [err]H NMR
(300 MHz, CDCl[err]): [err] 0.80-0.92 (m 6H), WO 97/ 43273

PCT/ US97/ 08148 -31 -

1.23-1.40 (brm 19H), 1.60-1.75 80 (t, J=8.8 Hz, 1H), 3.05-3.30
(brm 2H), 3.38-3.50 (m 2|!§§]A3’.4§97E(é§ J=6.7 Hz, 4H), 5.43 (d, J=8.4 .

Hz, 1H), 6.725429[2-(3-Chlano-phnyl-2hydidXycethylbininé] propyl}-lH), 8. 70

(brs, 1H) ’be]\gbﬁ)ﬁﬁgfoi’oléta),i-dmr%%ﬁylic acid" Eis%%&% Egrﬁgﬁﬁ%étm 618 (M-,

100). 5

5-{2-[2-(3-Chl oro- phenyl ) - 2- hydr oxyes&telry| anmi no] - pr opyl ) -

- benzq] 1, 3] di oxol e- 2, 2-di carboxylic acid dinonyl ester 10 The
title conpound was prepared from 5-(2-[2-(3-chl oro-phenyl)-2-hydroxy-

et hyl am nol - propyl ] - benzo[ 1, 3] di ox tep212- dij car boxylic acid and |-nonanol
as a 5- (DL {@ert-Biitokgear Bomg-{ 2 (B1eh1pF Grbwye)-olh R Pewy-etlyljL eavi ng out

Ao PO P R g e, 7, (1

22H), 1.propoxjeacbongihethyl 68tar 74 (m 4H), 2.79 (brt, J = 8.8 15  Hz,
| H) ,{3.08-3.30 (m 2H), 3.40-3.55 (m 2H), 4.28 (t, J=6.8 Hz, 4H), 5.46 (d,
J=8.7 Hz, 1H), 6.70-6.90 (m 3H), 7.15-7.35 (m 3H), 7.43 %s, 1H), 8.72
(brs, 1H),  The ttloeomprund was)prepased Fom 2z {ertchuaxygerbonyldd<Btapjoro674 (W,
100), S54ghenMi-Lhfdrbkydefifyl)l amind }-propyl)-benzo[1,3}dioxole-2,2-dicarboxylic acid and

propyl 2-bromoacetate according to the procedure of Example 24, step 3 as a colorless

oil: IH NMR (300 MHz, CDCl3): 8 0.91 (¢, J=7.4 Hz, 6H), 1.21 (d, J=6.9 Hz, 3H),

15  1.40 (s, 9H), 1.55-1.72 (m, 4H), 2.47-2.70 (m, 1H), 3.05-3.17 (m, 1H), 3.46-3.60

(m, 1H), 4.11 (t, J=6.6 Hz, 4H), 4.70-4.85 (m, 4H), 5.47 (s, 1H), 6.60-6.92 (m,

3H), 7.20-7.35 (m, 3H), 7.41 (s, 1H); MS (ES) mv/z (relative intensity): 722 (M*,

100).

: Step 2 . :
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo(1,3]-
dioxole-2,2-dicarboxylic acid bis-propoxycarbonylmethyl ester

.20

The title compound was prepared from 54(2-(tert-butoxycarbonyl- [2-(3-chloro-
25 phenyl)-2-hydroxy-ethyl])-amino}-propyl)-benzof{1,3]dioxole-2,2-dicarboxylic acid
bis-propoxyoxycarbonylmethyl ester according to the procedure of Example 24, step 4
as a brown gum: JH NMR (300 MHz, CDCl3): & 0.80-0.95 (m, 9H),1.40-1.80 brm,
6H), 2.80-3.74 (brm, 7H), 4.05-4.20 (m, 4H), 4.70-4.85 (m, 2H), 5.10 (brs, 1H),
6.70-6.95 (brm, 3H), 7.15-7.40 (brm, 4H); MS (ES) m/z (relative iﬁtensity): 622 (M+,

30 100).



EXAMPLE 19 20

5-{2-[2-(3-Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) -

benzo[ 1, 3P BUM2E 2, 2- di car boxyl i ¢ aci d bis-decyl ester PCT/USITNBIA8 T
title conpound was prepared from 5-[2-[2-(3-chl oro-phenyl)-2-hydroxy-

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid and and
1-decanol as a 25 brown gum according to the procedure of Exanple 1,

| eaving out the final HO (g)/Et[err] o-37- hydrochl oride salt form ng step:
[err]H NVR (300 MHz, CDCl[err]): [err] 0.88 (t, J=6.8 Hz, 9H) ,
1.15-1.40 (m 24H), 1.52-1.60 (m 4H), 1.62- 74 (m 4H), 2.80 (brt, J =
8.8 Hz, 1H), 308328(m2 m2H) 4.28 (t, J=6.7 Hz,
4H), 5.45 (d, J=8.8 Hz, F%MZ%Z 7.18-7.35 (m 3H), B
7.43 (s, 1H), 8.5¢{2{[@r&3- (mﬂiproaﬂ!enﬂm-mhy@bosy elh{ylamBlQ]Es)'omlz}-(rel ative
intensity): H%r%[ﬂ\ﬁdx&poql 2,2- dlcarboxyl}/ﬁD ag(.]‘i‘l%‘?r;%l-methoxycarbt_)nglzet_hyl)

PCT/ US97/ 08
EXAVPLE 20 ester
5-(2-[25(3-Chl oro- phenyl) 2- hydroxy eg qm noj - propyl ) -
benzo[l 3] di oxol e- 2, 2-di carbo I C i dode
title corrpoun%i'(&la@eﬁ? %Pédc?')r%ﬂg @Z—‘?‘fq'(lgr‘?: %?bhémw"ﬂ ﬁfrEIYBXy-
et hyl anmi no) - pr omihé}- lpeopg[)lbéﬂﬁb[(l;ajhboﬂ)lE-ijmcbﬂmy:&ylih as¢id aisk(1- dodecanol
as a brown gum accor di ng,d Qlogpga dﬁ%g %E;teanrrpl e 1, |eaving out
[ thy oc orl a)l orm

the final HC (g)/Et[err]O rm.ng step: [err]H NWR
(300 MHz, CDCl[err]): [err] 0.88 (t, J=6.8 Hz, 9H), 1.20-1.40 (m

30H) 51 1 60 . :
3 0b. 31 @:@‘3@%@3’2@% by 4"‘*’%5 @-(is-pulinyldfbopif 12 E“’f‘a
J=8.8 hydgoxyertylbeming) -mrppyl-penzp 17»314!@ 2 3@6@0&1@0@9
8.78 (brs, tﬂélﬁyl 1L8rddBopropiond1® adcordinl ;o e ﬁ)@dﬂézof( EfAriple VA, | stée13S hd h) 1594
(M, 100) - Cotoress oil : 1H NMR (300 MHz, CDCls): 5 1.22 (d, =6 WE 5517138 (s, 9H),
2.50-2.70 (m, 2H), 2.89 (s, 3H), 2.96 (s, 3H), 3.07-3.15 (m, 1H), 3.45-3.60 (m,
15 1H), 3.70-3.83 (m, 8H), 4.05-4.18 (m, 1H), 4.72-4.80 (m, 1H), 5.22-5.32 (m, 1H),
6.60-6.90 (m, 3H), 7.20-7.32 (m, 3H), 7.41 (s, 1H); MS (ES) m/z (relative intensity):
694 (M*, 100), 638 (M+-1-Bu, 20), 594 (M*-Boc, 20)."

Step 2
20 . 5-{2-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo{l 3]d|oxole-2 2-dicarboxylic acid bis-(I-methoxycarbonyl-
ethyl)ester

The title compound was prepared from 5-(2-(tert-butoxycarbonyl-[2-(3-chloro-

25 phenyl)-z—hydroxy-cthyl]-amino]-prOpyl)-benzo[1,3]dioxole-2,2—dicarboxylic acid

bis-methoxycarbonyl-1-ethyl ester according to the procedure of Example 24, step 4 as

a colorless gam: 1H NMR (300 MHz, CDCl3): & 1.28 (d, J=6.7'Hz, 3H), 1.30-2.00

(brm, 2H), 1.55-1.65 (m, 6H), 2.70-2.80 (m, 1H), 3.05-3.30 (m, 2H), 3.35-3.69

(m, 2H), 3.68-3.80 (m, 6H), 5.10-5.18 (m, 1H), 5.22-5.31 (m, 2H), 6.70-6.95 (m,

30 3H), 7.15-7.30 (m, 3H), 7.36 (s, 1H); MS (ES) m/z (relative intensity): 594 (M,
100).



15 5-{2-[2-(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-(2-isopropoxy-eth l)Q ester

The tit|WO8HMP3lnd was prepared from 5-(2-[2-(3-chl oro- phBﬁV‘l‘%’ 0818 oxy -

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid and

2-1 sopropoxyet hanol 20 as a brown solid according to the procedure of

Exanple 1, | eaving out the final HCl *g)/Et[err] O hydrochl ori de salt

formng step: [err]H NVR (300 Mz, CO8ferr]): [err] 1.11 (d, J=6.1

Hz, 12H), 1.30 (d, J=6.2 Hz, 3H), 2.79 (t, J=8.7 Hz, 1H), 3.06-3.28 (m

2H), 3.40-3.60 (m 2H), 3.62-3.70 (conplexm 4H), 3.90-4.12 (brm 2H),

4. 35- 4.45 (conpl exm 4H), i}’ﬁg“’g‘&jﬂ\] = 8.7 Hz, 1H), 6.61-6.90 (m

3H), 7.11-7.32 (m 25 3H), 7.44 , ¥ 70 (brs, 1H), 9.92 (brs, 1H);

&ﬁ/gf)E gf z (relfatiae3iChRroLpenyl)-2-hydrox§ithytdninolopropn)-

5-{ 2- [ 2- ( BeRepld Y dioxelerd-2Aicanbaxylic, 35t RidjoRnonsyysarbepylmethyl

benzo[ 1, 3] di oxol e- 2, 2-di car boxyl i c aeStdri sopropyl ester : To a

sti rrsd solution of 5- (2-[2-(3-chloro-phenyl)-2-hydroxy-ethyl am no] -

propyl) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-isopropyl ester

hydr ochl ori de salt (3.0 g, 5.5§thi’r01) and 20 nL of i-PrOH was added

was added 15'-4?39@';(Jﬂutjox@'earﬁﬁnyl-lﬂ-(?-éﬂl@i‘b—plﬁﬁﬂy-23hyﬂi'bf'ﬁ-e@hg 3 [err]C
e ,m V) 97/.4

for 3 days, t \ ture congceni r.at . . . 73
PCT/ U897y88148"““° -#ropy“‘?—%enzoﬁ,&]ttfloxo e-i,g-dlcarboxyhc acid bis- 33 -

dryness, dissolved in 10 i¥opedptidaeboiy3-inethyl, estert filtered t hrough a
|1 d of sdul ' ' | orl
Sl P O ST corpponn by pFlfrd 45652 VB R5EHEAYTS ch el o €59

5- { 2- [ 2- (gheopl)@rhydptongthyl] 2ntigel 'Wya‘giﬂy_ldhﬁ]djquﬁ@yg?arboxyhc acidand
benzo[ 1, ﬁ’}hﬁBrgffﬁl -g%ﬁa&b&wm ih€ 18 Ghé! ph LB RN ERBHRE 26 depBl he o5O! 1 O]

Rof!
H N : 26 1.17
Eg,rr!lzes.?qlﬂf,ess I o] R (3 SAHE, %?[glrli;ﬂs‘%@?@(z?%‘@'(lrﬁ“i@t@)' 8% 300
(m 1H) . 276%md 25, $.0653.15th, 11),B45-Be0 (m, 1H), 4.05=6.18 (g, 2H):4. 7GAED 6. 80
(comlsexmy, 35y 5o (sept, I6'F HEPL2HMs 48 Rovs, MBr) 680-898 (m, 38), 7.20-7.35

(m, 3H), 7.41 (s, 1H).; MS (ES) m/z (relative intensity):; 722 (M+, 100).

Step 2 _
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo
20 [1,3]dioxole-2,2-dicarboxylic acid bis-isopropoxycarbonylmethyl ester

The title compound was prepared from 5-(2-{tert-butoxycarbonyl-[2-(3-chloro-
phenyl)—2-hydroxy—ethyl]-amino') -propyl)-benzof{1,3]dioxole-2,2-dicarboxylic acid
bis-isopropoxycarbonylmethyl ester according to the procedure of Example 24, step 3

25 asabrown gum: !H NMR (300 MHz, CDCl3): 6 1.17-1.30 (m, 15H), 2.72-2.82 9m,
1H), 3.10-3.29 (m, 3H), 3.38-3.50 (m, 1H), 4.70-4.80 (m, 4H), 4.95-5.18
(complexm, 3H), 6.72-6.95 (m, 3H), 7.15-7.30 (m, 3H), 7.36 (s, 1H), 8.73 (brs,
1H), 9.86 (brs, 1H); MS (ES) m/z (relative intensity): 622 (M+, 100).



(relative intensity): 464 (M, 100). 10

EXAMPLE 2 PCT/US97/08148
5-(2-12-( g”-‘d‘ﬁ"‘ér’%”- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid ethyl ester The

title conpound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy- 15
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 3¢2- di car boxylic aci d bi s- et hyl
ester hydr ochl ori de according to the procedure of Exanple 22 as a
brown solid: [err]H NWR (300 MHz, CDC[err]): [err] 1.20 (d, J=6.7
Hz, 3H)I 1.33 (t, J=7.1 Hz, 3H), 2.70 (m |IH, . 2.90-3.22 (m 4H),
3.23-3.48 (m 1H) 4.34 (q, J=7.1 pxAMELE 2830 (m 1H), 6.55- 6. 90

(531) _ 3|2_|)0’ 7_ 10- 7 2 &?(348)!1’101'0 p(hen)ylfdz h§&?<'n?y“ ﬁﬂgﬁéﬁ& pm LiSO (Me+L,
5-{2-[2-(3-Chl oro- phenyl) - 2- hydenxyt E8hgioxuledd,2pr opyl } - :
benzo 1, 31 di oxol e- 2. e fLEAIR id wicthlyRalBORRRERLP Yedht 1!

ester 25

5-(2-{t®rt - But oxycarbonyl -[ 2- (3- chl or o- phenyl ) - 2- hydroxy et hyl]-

am no} - propyl ) -benzo[ 1, 3] di oxol e- 2 2- f rlboxyl ic acid bis-ethyl ester 30
To a stirred solution_of 5-(2-[2- phenyl ) - 2- hydr oxy- et hyl am no] -
propyl ) - benzdi-{24tertoByitexycarhy r[t?oﬁ%flc?‘!:o'ébpaeﬂﬂgr%ﬂy(&ré’c"é’re?ﬂ&ﬂ‘ochI oride

salt (5.0 ﬂml%}z rﬁﬁﬂ))bemlmﬁndﬁﬂem dwesrtﬁﬁc;m Ia—cﬁ’a[w-] NEt (4.23

m., 3.14 g, 24.3 Boc) 20 1 After 6 h, an
addi tional portion of (Boc) 2(5"%2&1* r)oonyﬁdn é@?tﬁ'}ml ) is added After a
total o 22 h, the solution was quenched with 10 nL 35 of sat. -ag.

NaHC0s, and ext gt g olirbBuh Was Hpiia Blok?'5 /b el Do RS 2L2BbS
PCT/ US97/ 0 @hergyl)-2-hydroxy-ethyl}-amino }-propyl)-benzo[1,3}dioxole-2,2-dicarboxylig acid and

ethyl bromoacetate according to the procedure of Example 24, Step 3 as a colorless oil;
IH NMR (300 MHz, CDCI3): 6 1.17-1.30 (m, 9H), 1.39 (s, 9H), 2.48-2.54 (brm,

15 1H), 2.55-2.61(brm, 1H), 3.07-3.13 (m, 2H), 3.47-3.55 (brm, 1H), 4.05-4.20 (brm,
1H), 4.21 (q, J = 7.0 Hz, 4H), 4.20-4.33 (brm, 1H), 4.78 (s, 2H), 4.79 (s, 2 H),
5.45-5.50 (brm, 1 H), 6.61-6.85 (m, 4H), 7.20-7.43 (m, 3H); MS (ES) m/z (relative
intensity); 694 (Mt , (100), 638 (15), 594 (15).

20 Step 2
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]
dioxole-2,2-dicarboxylic acid bis-ethoxycarbonylmethyl ester

The title compound was prepared from 5-(2-{tert-butoxycarbonyl-[2-(3-chloro-
25 phenyl)-2-hydroxy-ethyl]-amino}-propyl}-benzo[ 1,3}dioxole-2,2-dicarboxylic acid
bis-ethoxycarbonylmethyl ester according to the procedure of Example 24, Step 4 as a
white gum; TH NMR (300 MHz, CDCl3): & 1.15-1.27 (m, 3H), 1.31-1.41 (t, J=6.8
Hz, 6H), 2.53-3.51 (m, 6H), 3.60-3.80 (m, 4H), 4.00-4.10 (brs, 1H), 4.15-4.30 (q,
=6.7 Hz, 4H), 4.70-4.85 (brm, 1H), 6.60-6.95 (m, 3H), 7.10-7.50 (m, 4H); MS

30 (ES) m/z (relative intensity): 594 (M*, 10), 522 (80), 508 (80), 436 (100).



were washed with 1 x 150 nL of brine, dried over MgSH4, filtered and

concentrated to a yellow oil. Flash chromatography on silica gel,
el uti ng WPPH4RdXanes/ Et OAc (211) gave 5.07 g (90 9% BETRISBUIEB as a
sticky, off-white solid; [err]H NWVR (300 MHz, .~ cDClferr]): [err] 1.22

(d, J = 6.9 Hz, 3H), 1.30-1.47 (m 15H), 2.47-2.54(m 1H), 2.57- 5 2.70
(m 1H), 3.05-3.15 (m 1H), 3.46-3.68 (m.1H), 4.08-4.18 (m 1H), 4.29-4.42
(m 4H), 4.75 (brd, J = 8.6 Hz, 1H),-49-51 (brs, 1H), 6.55-6.88 (conpl exm
4H) , 7.20-7.44 (m 3H); M5 (ES) mz (relative intensity): 578 (M, 1),
504 (20), 336 (60), 298 (20), 198 (100), 180 (40). 10 '

Step 2 5- (2-(tert-Butoxyc = [ 2= 3- chl oro-

phenyl) - 2- hydroxy-ethyl ] - %QXIM#L&‘ZZQ

am no) - pr opy! §-{2(2(B1CRletw phlenyP)-2-ky droryoettylantiaiod-propyl}- To a

myar oxy- cBEPh (i fiaRolsey e flcur Bk ey i Misr 1% @x&%ﬁ%&?&s"@"%fe -
bi s-et hyl ester (4.42 g, 7.65 ®AtAr), MeOH (100 nL) and H20 (25 nlL) was
addeds 5 N NaCH (7. 64 m., 38.2 mml). After 19 h,. the solution was

concentrated to an aqueous mxtureg acidified to pH =1 with I N
aq. HC1 which turns the solution m _dhite. Extraction with 3 x 100

m. Et mcs.maﬁdvrmm g‘éﬁﬁbd)ﬂ n[msaéulesomﬁdhyl)-& RP@r@i—yJ&lh - 20 drying
&

Na 99 9% of
or oduct. Rmibol propy)-bnkdih 3 '?’é?fyﬁni‘;ﬁﬁ”'té@ﬁlﬁﬁﬁz acigy J?érr( [orr]

1.16 (d, ethoxy@adboiryl-éthy}) Bs&F (s, 2.55-2.70 (m 1H), 2.80-2.92
(m . 3.05-3.23 (m 2H), 371393(m2|—|) 4.62-4.87 (m. 2H),
530 .90 (brs, 1H), 6.59-6.99 (co Iexn%ﬂ( 14747 zélorrplexm
8. 60- 8. 8@ he HHe comppundyys(Tes) %rd;mebqtmmxl)[z-@ loropi+ 25
E (SO%t phen 1) 2—hydrox -ethy]] armno}-propyl) bcnzo[l 3]dxoxolc-2 ﬁBiéHrb%x lic acid and
er car ro
(2 SRS BENL Lok U ARl B, S 3 o

met hoxyceolbdes,smalnéﬂn\yMRe@ﬂ@rMHz, CDCl3): 8 1. IS-B'GOa(cmnplexmi 94, Uk. 40 (brsf

ﬁyc(jrzofit eé%‘?]bfi ﬁy@a{) Qtri%’ ?%gc(p,{zq[@- BR0210 18 1H), 305316 T ilaci g (500
nd 0 Koomplexma SHac#dd (Rp, ckH), 12530 (m32mg 0. 96

ng,
ol ) ang 4 63.57]( -6.60 @0 ?6‘7%@0 @, TH), 832-691 o, "BHJTPRO. ATC el
stirring,3t (. ZLﬁU,’L?(b,‘gflﬁ),Rnst( $) miz (relative intensity): 722 (M+, 100).

20 Ste.p 2

5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(1-ethoxycarbonyl-ethyl)
ester The title compound was p'rcpared from 5-(2-{tert-butoxycarbonyl-[2-(3-chloro-
phenyl)-2-hydroxy-ethyl}-amino)-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid

25  bis-ethoxycarbonyl-1-ethyl ester according to the procedure of Exarmple 24, Step 4 as a
colorless oil; TH NMR (300 MHz, CDCl3): & very complex due to 4 diastereomers
present; MS (ES) m/z (relative intensity): 622 (M+, 40), 522 (M+-CH3CHCO3Et,
100).
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reaction Pﬁé?ﬁ‘fsé"%s cooled to 23 C, quenched with 5 ni_ SatPCTrU§§‘7msl4a

NaHCJ err], and extracted with 3 x 30 nL of EtOAc. The conbl ned

organi cs were washed with 2 x 50 mL brine, dried over MgSH, filtered
and concentrated to a yellowoil. Flas 1- chromat ography on silica gel,
eluting with hexane/ EtOAc (4/1 to 2/1), gave 508 ng (79 5 % of product
as a colorless oil; [err]H NWR (300 MHz, CDCl[err]): [err] 1.22 (d, J = 6.9
Hz, 3 H) , 141(brs 9H) , 250260(brm 1H), 2.60-2.75 (brm 1H),
3.06-3.15 (brm 3. 45- 3. ofx(wvpLELRBY. 3.76 (s, 3H), 3.77 (s, 3H,

4.05-4.20 (b 9 2H) , 80(s, 2H),

5.42-5.51 E.b:;n 51152 [2ﬁ368h5°'§’rphe“>’?)( éo‘?ﬂ%ﬂﬂ‘eﬁw@“;'ﬂsd:%@ébn&sexmm

%tHzap IXB ( Eppnzafd,J1dededle 2 iditsrsoiplic athd Bis-trimdethy1sidmylvidthy( 2&ster

5-{2-[2-(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } - benzo[ 1, 3] -

di oxol & 2, 2- d| cmclagkgmondea(ﬂ 59 Igi 3- ﬁmywaaa&dndmbmnhwylsdyhmthahbl (4.03

T t - ) -2-

hgd?oiyl (ra'[ 3]§ am n@?- Eh §m@%gﬁgﬁ@q§qmﬁb Aﬁéér | car (t:)‘loy &Q%c? d

bi s- nybx%xcﬂmwrhyiwml-pmﬂrbqnssﬁ Jidioxoles252-gearboxxh CHz@pdz (10

rrtL) was adgg g53 2.5 h{ém]fgw@gcaaa@a Erﬁp@ﬁidﬁsg'@h@gesﬁ{m ]}slbﬂztf& wQst Q&Team%jr)soAg t8 er

stirring- a or itipnal . trifluorpacetic aci

i, 113grrgEa » QSW%IWSW‘&I&QJ“‘%?@% sedpm ércar bonate 5o 'ﬁ?“hf‘m‘?’fécdrﬁ’iture

2/85 rrﬁ uE]!]cEeﬁhamA ibh withnéthylf aceate (SmINAHE@reani¢ exwavt vest drivelt eibrvanhi}drou?) 3 X
0 C C rine,

ari ed over “NoupsSitfey B a3 HRMER - EMRSVE pallod oyt ¥ aifor Gick

chr omat ogr gq:ih yluung with hexiahes; and ether-bexanes{l; Iwintih nCHBbiecrinjethyisiyiln@bird! t o

10/1) gavecdy beu leaa? %heqinepggaiua& ﬂﬁﬁe&%&dwﬁx%%f&eﬁlé&m& a{erdowe%a 399

?/E'f t, C'fﬁ)l[ g‘rg{mmt %Esrlw lgﬂ)o the @e'%?rsd Brodpch asmo(loréeswu wrswsl f%'h% s

3H), 4180 HCI sBtyieldedallq g of Shite feand0HNMRLEGDCE) 305 &3 18CHNp1.B3 1(d, #H) ,
5 oo BT T o Sal Ay g 3 L)
200[ er r] CHRA, #428,(s3DH), 385 (bd, T = 9.7 Hz, 1 H), 5.60 (bs, 1 H), 6.80 (m, 3 H), 7.25
(m, 2 H), 7.45 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1 H); IR (KBr): 1763 cm-! (C=0);
MS (ES) m/z 594 (MH*): [a]y -23° (c, 1.0, CHCl3). Anal Caled. for
20  CpsHsCINO7SizHCI: C, 53.32 H, 6.39; N, 2.22; Cl, 11.24; Si, 8.91. Found: C,
52.65; H, 6.70; N, 2.11; Cl, 11.47; Si, 9.00.

: EXAMPLE 31
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-propyl}-.
25 benzo{1,3]dioxole-2,2-dicarboxylic acid bis-(2-trimethylsilanyl-ethyl)
ester

The tide compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid  and 2-

30 timethylsilylethanol according to the procedure of Example 30 as a white foam (HCI
salt); TH NMR (CDCl3) $0.03 (s, 18 H), 1.06 (t, J = 8.6 Hz, 4 H), 1.33 (bs, 3 H),

1.90 (bs, 1H), 2.80 (bs, 1H), 3.18 (bs, 2H), 3.48 (bs, 2 H), 4.37 (1, J = 8.6 Hz, 4

H), 5.45 (bs, 1 H), 6.80 (m, 3 H), 7.26 (m, 2 H), 7.43 (s, 1 H), 8.70 (bs, 1 H),

- 10.10 (bs, 1 H); IR (KBr): 1763 cm! (C=0); MS (ES) ny/z 622 (MH*); [a]%s -23° (c,
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5-{2-[2-(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl) -

benzo[ |, 3] di oxol e- 2, 2-di carboxylic acid bis-propoxycarbonyl net hyl

ester 5 Step 1

5-(2-{tert- Butoxycarbonyl [ 2-(3- chlorﬁzphenyl) 2- hydr oxy-et hyl ] -

am no} - propyl ) -benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-
propoxycar bonyl met hyl ester 10 The title conpound was prepared

from5-( t u y onyl

phenyl ) %41 @é@ Aﬁ‘ﬁ @fc@mﬂ%(S% éﬂf(?;%énzo E?oli gs’ZNZ él?’bg} boxylic -
aci d and 10.76; Sp.rib@&chaHid: 61763(96: (gi:d‘brld%‘l lt88t4h§1.|d|0cﬁﬁedure of Exanpl e
24, step 3 as a colorless 0|I 1H NNR(SOOM-lz CDCl [err]): [err] 0.91

(t, J=7.4 Hz, 6H), 1.21 (d, J=6.9 1.40 (s, 9H), 1.55-1.72 (m
4H), 2.47-2.70 (m 1H), 3.05-3.1E Wﬂ::% 346360 (m 1H), 4.11 (t,

J=6. 65HZ 4H) ,5-4240-B-Ehloio- ﬂl‘ﬁnyﬁ-ziﬁyﬁ?ox%hyfmﬁﬂi&] Eoﬁﬁl 3H),
10(2)0 B}e(nrgo[f |?]tlmxozie-z(f dxc:'a_pboxM?ic ac)‘ d rdbls-- ?I.at : Y'Ag'lsx -S;InE(}/]zyl) 722 (M,

5- {2 [ 2- (3- Chl or o- phenyl ) - 2- hydr oxy- es:tblyl am noj - propyl} benzo[l, 3] -
di oxol e- 2, 2-di car boxyl i c acid bis-propoxycarbonyl net hyl ester
The title conpound was prepared from
5-(2-(tert- but’nytwr@mgdun@ wys3prepared gronp §-(2-[2-(3-chloro-phenyl)-2-hydroxy-
gglenxb) %t i.uen?: mhio#g{eopmcgmygi g 3] %&XO' eaﬁgZp?' Cﬁgﬂféy'o}c
Exanpl e ﬂmeévﬁﬂygm anol agec lgfé Fﬁﬁmﬁaﬁé 350 Wi f°@d¥ﬁrr])
[err] 0. 8ak)1HENMR (@IBE)Q 841:1)11(580)8 BHm0.46 (m, 6H), 1338@; 3. 561&2{’(}3 HY) ,
4 05 4 2 4 4. S5 (brm
2340y, D 8§&V‘ B 348 g Gy ?%éé‘%%”r A s.Jt;‘/h‘p F, 30

100) 5.47 (bd, J =9.7 Hz, 1 H), 5. 0(s,1H)680(m3H) 7.25 (m, ), 743(s,

15 H), 8.70 (bs, 1 H), 10.10 (bs, 1 H); IR (KBr): 1765 cm1 (C=0); MS (ES) m/z 650

(MH*); [w% -22° (c, 1.0, CHCl3). Anal. Caled. for C33HsgCINO7Si HCI: C,

55.96; H, 7.04; N, 2.()4_ Cl, 10.32; Si, 8.18. Found: C, 55.82; H, 7.21; N, 1.87; Cl,
10.22; Si, 7.76.

20 _ _ EXAMPLE 33
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3,3-dimethyl-butyl) ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

25  ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 3,3-dimethylbutanol
according to the procedure of Example 30 as a white foam (HCI salf); 1TH NMR
(CDCl3) 5 0.90 (s, 18 H), 1.33 (bs, 3 H), 1.62 (t, ] = 7.4 Hz, 4 H), 2.80 (bs, 1H),

3.18 (bs, 2H), 3.48 (bs, 2 H), 4.35 (t, ] = 7.4 Hz, 4 H), 5.45 (bs, 1 H), 6.80 (m, 3

H), 7.26 (m, 2 H), 7.43 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1 H); IR (KBr): 1765

30 cm! (C=0); MS (CI) m/z 590 (MH+); [u]f)s -24° (c, 1.0, CHCIl3). Anal. Calcd. for

C32H44CINO7-HCL: C, 61.34; H, 7.08; N, 2.24; Cl, 11.32. Found: C, 60.79; H,
7.46; N, 2.09; Cl, 11.95. o
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5-{2-[ 2- (3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-(1-methoxycarbonyl -et hyl)
ester 5 Step 1
5-(2-{tert-Butoxycarbonyl -[2-(3-chl or o- Sh enyl ) - 2- hydr oxy- et hyl ] -

am no} - propyl)-benzo[ 1, 3] di oxol e-2,2-dicarboxylic acid bis-(1-

met hoxycar bonyl - et hyl ) est er 10 The title conpound was prepared
from5-(2-(tert-butoxycarbonyl -[2- ggm

phenyl ) - 2- hydroxy et hy - am no) pr o di oxol.e i carboxylic-
aci d and met i&nl24 gi/@ lé% B‘P 'ﬁ&hl"@“?'ﬁ'é’ pPBBbﬂSre of
Exanpl e 24, pkAzo[d,¥didxole-2, 2Cdilcafb@:sﬁ|@|dcud biy-t ¥ ¢lohbky inrétyM-ester
CDCl[err])': [err] 1.22 (d, J=6.9 Hz, 3H), 1.38 (s, 9H), 2.50-2.70 (m
2H), 2.89 (s, 3H), 2.96 (s, 3H), 3.07-3.15 (m 1H), 3.45-3.60 (m 15 1H)),
3.70-3.83 (m 8fhe tifle@bmpoiidl (wms preParedifrodr 8-(3q2{(Brchldry-phEny@R2hydibxyn 1H),

6505 Wiy Dby oyt b gttt
Step 2 20 according to she pracgdurs-afhExsoplpitdhgs B white dean yHGIhsalin HoNMR opy | ) -

bteﬂzlog 1, ?] (CoEY) 8- ©86-1B ahpeX H), a.33c(b1, BiFs), (. smahh@m,caanﬂylzn), 3.48
et hyl)ester

tl

5- (2- (tert(’Bu?&)yéér%@?ry‘} HF'ZS %é(éﬁillgém{jm f;gg g&%b&q"’egshglquam no)
;3 !oropyl?1 bemgo(bk, 3] EI},O)IOJIG @s21dHY; AR KBt 765 a:n-bl (C=0); MS (CI) m/z 614I ”
i s- et hox A 5 e c r e
step 4 as m?g[n%zbl o??t(gyllé)uﬁ;ﬁ{:és fﬁélNWle%ﬁW %ﬁ& ;2 %?ggp] 1 28
(4367 b 6 @I, 31 S0cE1000. Found 0181 841, 72 N1 05, (:mlo@:b 2. 70-

(m 1H),3053 2H), (m 2H)] 3.80 (m 6H)
5.10-5.18 (m 1H) 5 22 5. 31 (m 2H) 6.70-6.95 (m 30 3H), 7.15-7.30 (m
3H), 7.36 (s, 1H); M5 (ES) mz (reEXtAiMPUE’lBsnsity): 594 (M, 100) .

15 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(4-methyl-pentyl) ester

The title compound was prepared from S-{2-[2—(3-chloro-phcnyl)-Z—hydroxy-

ethylamino]-propyl }-benzo[1,3)dioxole-2,2-dicarboxylic acid and 4-methylpentanol

20  according to the procedure of Example 30 as a colorless gum (HCI salt); 1H NMR

(CDCl3) 5 0.87 (d, J = 6.5 Hz, 12 H), 1.33 (bs, 3 H), 1.10-2.0 (m, 10 H), 2.80 (bs,

1H), 3.18 (bs, 2H), 3.48 (bs, 2 H), 4.28(m, 4 H), 5.60 (bs, 2 H), 6.80 (m, 3 H),

7.25 (m, 2 H), 7.43 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1 H); IR (KBr): 1765 cn!

(C=0); MS (C) mz 590 (MH*); [ol} -24° (¢, 1.0, CHCl3). Anal. Calcd. for

25 C32Ha4CINO7-HCL: C, 61.34; H, 7.08; N, 2.24; Cl, 11.32. Found: C, 60.50; H,
7.36; N, 2.13; Cl, 11.66.

EXAMPLE 36
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamine)-propyl}-
30  benzo{l,3]ldioxole-2,2-dicarboxylic acid bis-(2-cyclohexyl-ethyl ) ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl }-benzo[ 1,3]dioxole-2,2-dicarboxylic acid and 2-cyclohexylethanol
according to the procedure of Example 30 as an off-white foam (HC! salt); 'H NMR
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5-{2-[ 2- (3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl'} -

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-isopropoxycarbonyl net hyl

ester 5 Step 1
5-(2-{tert-Butoxycarbonyl-[2-(3-C¢Hcﬂ%ﬁbhenyl)-2-hydroxy-ethy|I-

am no) - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-

| sopropoxycar bonyl - nmet hyl ester 10 The title conpound was prepared

LLE%F)(@CWM@*“ TR0, 5%“%) %?8%«,?  8:213%3 By 280, E: 218 (B boxyl i ¢
aci d” and2H), 3.48 mpzdpyunwbammada)asmdr(udng 907 Hae 1 H)0 6:80u(m, Bf
EXD?;TFL?@ £ ﬁ??*)a?‘%@o e 7BiE Ty fo0 b5 Ly, RTeBAA Ayt
2H), 3.0 MEn(CI} vz @4745Mﬁ+6=0[‘(- 4, (c4 lo@r H@3). nAngH)Calox. 7br4 80 15

7 S € AT S W Bl R

722 ( M+, 7TBE0N, 2.07; Cl, 12.81. Step 2
5-{2-[ 2-(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl-am no] - propyl } - benzo 20

[ 1, 3] di oxol e-2, 2-di carboxylic acid bis- |sogropoxycarbonylnethyl ester
The title corrpound was prepared B

[5)h(eﬁ (geth hbugo&qw@omho{& phéngl) -th droxey-ethyla:rgmgloo;(Onl'oepyzl} di_car boxylic
~aci dY6 'Pﬁv io‘ﬂﬁ&b%&%@aa?‘dﬁ%ﬂlﬂg‘tﬁ& 3&‘? B'Sa 6Y PRENY- R'Hﬁ”ﬂrécedure of
Exanpl e 24, step 3 25 as a brown @ster [err]H NVR (300 MHz, CDCl[err]):
[err] 117130(m 15H), 2.72-2.82 9m 1H), 3.10329(m 3H),

3.38-3.50 (m 1H), 4.70-4.80 (m 4H), 4.95-5.18 (conpl exm 3H),
6.72-6.95 (m Theifitle ompomdovag premrgd fromas-(242-(34eplor@ phenylb2dydroxy-  1H),

9.86 (br gmyibbinoMRopfiP beikdi1 BIBbRSIEYS-bioh®BRIlY) - 6Rfa (M, 240) . 3.
15 cyclopentylpropanol according to the procedure of Example 30 as a colorless gum
(HCI salt); YH NMR (CDCl3) § 0.80-1.80 (m, 26 H), 1.33 (d,J = 6.3 Hz, 3 H), 2.80
(m, 1H), 3.18 (m, 2H), 3.48 (m, 2 H), 4.28 (1, ] = 6.8 Hz, 4 H), 5.45 (bd, J = 9.7
~ Hz, 1 H), 6.80 (m, 3 H), 7.25 (m, 2 H), 7.45 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1
H); IR (KBr): 1765 cm-! (C=0); MS (CI) m/z 642 (MH*); [m]%5 -21° (c, 1.0, CHCl3).
20  Anal. Calcd. for C3gH4gCINO7-HCL: C, 63.71; H, 7.13; N, 2.06; Cl, 10.45. Found:
C, 63.69; H, 7.64; N, 2.00; Cl, 10.13.

EXAMPLE 38
_ 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
25 benzo[1,3]dioxole-2,2-dicarboxylic acid bis-cyclopropylmethyl ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

* ethylamino)-propyl}-benzof 1,3)dioxole-2,2-dicarboxylic acid and cyclopropylmethanol
according to the procedure of Example 30 as a white solid (HCl salt); !H NMR

30 (CDCl3) 8 0.33 (m, 4 H), 0.61 (m, 4 H), 1.21, (m, 2 H), 1.32 (bs, 3 H), 2.80 (m,
1H), 3.19 (m, 2H), 3.48 (m, 2 H), 4.15 (d, J = 7.3 Hz, 4 H), 5.50 (bd, 1 H), 5.70

(bs, 1 H), 6.80 (m, 3 H), 7.25 (m, 2 H), 7.45 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1

H); IR (KBr): 1757, 1778 em! (C=0); MS (ES) m/z 530 (MH*); [a]%s -26° (c, 1.0,
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5-{2-[ 2-(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) -
benzo[ 1, 3]-di oxol e- 2, 2- di carboxylic acid
bi s- et hoxycar bonyl net hyl ester 5 '

Step 1 ' -45- :
5-(2-{tert-Butoxycarbonyl-[2-(3-chl oro-phenyl)-2-hydroxy-ethyl]-
am no} - propyl ) -benzo[ 1, 3]dioxo|e 2, 2-di carboxylic acid bis-

et hoxycar ?(??gi&) Rhd hdly carhe or s CINO7 HCL G a1 47 11,5560 0sing. pRS) psgpared

from5-(2 oxycar
phenyl ) - ZﬁwddonS%tlﬂyH} 5381& )Z-%Q’(S:Bym 8I’)enzo[ 1, 3] di oxol e- 2, 2- di car boxyl i c
acid and et hyl bronpacetate according to the procedure-of Exanple 24,

T 103 50 (moon Cioa (s, on . BXAMPEE 4870 Ve Th [erz”s% Z[EEEL

. m S rm rm
%H) : J3§0; 8 ﬁg S-12-[2H3- ﬁlﬁ?o%ﬁéxﬂl)rm ulrlbxyﬂetﬁ%m;mol ?&BS 4.21
5. 455, 50 (brm %@WO?’Gég‘i‘%ﬁt&b‘{n%‘iﬂ!pw‘?"Eoa? &3 ;?I‘ Yhs (ES) m’(z

(relative intensity): 69ydioprogylo@thyld3esteds), 594( 15). 20
Step 2 -

5-{2-[2-(3-Chl aro- phenyl ) - 2-hydroxy- et Iam nola opyl} benzo

di oxol e- 2, 2- di cH]eb‘éﬂqu@P%’éﬁdV%ﬁ E@%‘ﬁ@ T3 bl ¢Hgro-ghenyh)- -h}’dI'OXY'
The tijple 1 Pb&ﬁéLleﬂdfdx@IB@Z@carboxyhc acid and = 1I-

tert-but b

bheny! ) - 2 AN nép FméiBasel SCariag it e BEesIry oS E&rBRG0 25 avBite sidoxy | | G
aci d (B -selt); K NMB (Bt .89 émt 4 H)a0.521(ohi, dd), d.100 és, 6rid); eldB2 ¢d of
Exanpl e 24, _ 4
TaerPl S 134 8 Ret 33 b 5 p, D, 31010, Y. Bl W0, A £H53)
6H), 3. 60-(bdsbH)ns. 7ﬁ+e)>s ' YHY06.80 o, (HHY, 7.25)(m., 2 HY 245ds( § H), 8.70 fbsg. 17 Hz
4H) . 4570-14), 36.10966N1 AFNIR (KEEH- 1§63 enf MCD), MY (ﬂ@fﬁ/z%s(mnﬁa]f)%w

(c, 1.0, CHCl3). Anal. Calcd. for CapH3gCINO7-HCL: C, 60.61; H, 6.10; N, 2.36;

Cl, 11.94. Found: C, 60.02; H, 6.58; N, 2.17; Cl, 11.20.

PCT f§897708148

- EXAMPLE 40
20 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylaminol-propyl}-
benzo{1,3]ldioxole-2,2-dicarboxylic acid bis-cyclobutylmethyl ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]—propyl]-—benzo[l,3]dioxole-2,2—dicarboxylic acid and cyclobutylmethanol

25  according to the procedure of Example 30 as an off-white solid (HCl salt); 'H NMR

(CDCl3) 8 1.32 (d, J = 6.5 Hz, 3 H), 1.85 (m, 8 H), 2.05 (m, 4 H), 2.69 (m, 2 H),

-2.80 (m, 1H), 3.19 (m, 2H), 3.48 (m, 2 H), 4.10 (s, 4 H), 5.50 (bd, 1 H), 5.70 (bs,

1 B), 6.80 (m, 3 H), 7.25 (m, 2 H), 7.45 (s, 1 H), 8.70 (bs, 1 H), 10.10 (bs, 1 H);

IR (KBr): 1759, 1779 cm1 (C=0); MS (ES) m/z 558 (MH*); [a]?')s -27° (c, 1.0,

30 CHCI3). Anal. Calcd. for C3pH36CINO7-HCIL: C, 60.61; H, 6.10; N, 2.36; Cl, 11.94.
Found: C, 60.68; H, 6.30; N, 2.31; Cl, 11.71.
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EXAMPLE 29

5-{2-[2-(3-Chl oro-phenyl) - 2-hydr oxy- et hyl am no] - pr opyl } - benzo[ 1, 3]
di oxol e-2,2-dicarboxylic acid bis- (1 et hoxycar bonyl - et hyl)

ester 5 46 - Step 1

5-(2-{tert-Butoxycarbonyl-[2-(3-chl oro-phenyl)-2-hydroxy-ethyl]-
am no) - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-(1-
et hoxycar bonyl -ethyl) ester 10 The title conpound was prepared

fromb5-(2-{tert-but oxycarbonyl - [@(’eyghpoﬂ)
phegyl )d2 hy 8- 42y B{(B3yChlam-phenyD-2ihy droxyretiylafilinoppriopyl}-2- di c?r lé;()xyl : c
acid an I CQh u anpl e
24, st op VeI TioxGTe2S RRARBLEIRE Fa BT MigicRrta ol Pl ' ief) . T OTT)
1.15-1.30 (corrplex m 9H), 1.40 (brs, 15 9H), 1.52-1.69 (m 6H), 2.47-2.58
1
E1mOS%Z|) 30 (cglr;'gﬁ ex é&‘ﬂ%’md W§59 Ims- ﬂz-(3-8hl?ro3p%\{ﬁ fp‘:’l&%}gy.4|s;)(brs

1H), 6.5 a@moamromlﬂ bemfhﬂ#t %12 @Wboxehs pcid apd 2syclopeytylethapol

108;5 (M acébiding’ 1A the (proSeduke Tbf H)(&nﬁESQO a8 @n (ahﬁieﬁtgum? (HO an); t\y 'NMR2 (M,

2
5o (2 [ 2- PR Ble2el i §2 5 d S0y POy BE I 290 @ 2H)y 1 34
i oxol e- 23.25 mar—npzm @m,atid)y M&{mlléﬂhcﬁ@ﬂ:etr E@nﬁ@-ch?lH). 5.50 (ktler The
titly f?PTW = -
plhen ci)g?qy%big g‘?hi .83 ﬁgrst"dc)igfogﬁﬁﬁ tbs[ % lg ‘car bg;gl i C
bera 25 (K sl7éﬁm§/é wsxcw@ﬁ( 144 Ha*r)’failqgor ie 1.9, GHOB) obostur o of
Ex I I 0
Céﬁe?r?é?d'%?f?%}gfg Cgﬁ%ﬁ%ﬁb@.ﬁ%ﬁp& as érﬁe](l)%]‘eegRld 68 Fwiden(g M5 (ES)
m z (rel 64.04;Hj 824nN, t1y62; @2890M+, 40), 522 (M+--CH err] Cch err] Et,
100) . _
15 General Method to Prepare 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-
ethylamino}-propyl}-benzo{1,3]dioxole-2,2-dicarboxylic acid bis-
acetoxy-alkyl esters

- Step 1
20 Preparation of Acyloxyalkyl lodides

These esters were prepared by reacting the appropriate acid chlorides with.
formaldehyde or acetaldehyde in the presence of a catalytic amount of anhyrous ZnCl2
according to Ulich, L. H. and Adams, R. J. Amer. Chem. Soc. 1921, 43 , 660- 666.

25 The resultant acyloxyalkyl chlorides were converted in to the corresponding
acyloxyalkyl iodide derivatives by reacting them with Nal in boiling benzene according
to Fujimoto, K., Ishihara, S., Yanagisawa, H., Ide, J., Nakayama, E., Nakao, H.,
Sugawara, S., Iwata, M. J. Antibiotics 1987, 19, 370.
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5-{2-[ 2- (3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-trinmethylsilanylnethyl ester
5 Acetyl chloride (0.59 g, 7.270mol) was added to

ti met hyl silyl met hanol (4.03 g, 37.5 mmol) with stirring at room
tenperature. After 0.5 h, 5-(2-[2-(3-chloro-

phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic
acid (1.05 g, 2.5 mmol) was ad@epi portions. The resulting solution
was stirred for en.treated. .wi.th .50,m_of 50% sodi um
bi car bonat e sol gf%ﬂz'%%%ﬁgﬁﬁnlﬁ fé%dfaéﬁﬁw'm'ﬂ‘%t%ﬂ P¥ietate (50
m ). The organi c dnzetl,3ldioxcle-22-dicarbaxylycraeid disilversadltum sul f at e,
filtered, and evaporated. The residue was passed through a pad of silica
gel, eluting with hexanes, and ether-hexanes/I:1 until no nore

tri met Byl sil yl e hanstired solutiopulofl Bel 23t@hiatophenyl)2- hxctoxmwlmmdﬂen

‘i' ‘iZEd ‘(’)";tﬂ}ﬁ] esfx%g‘?tﬁ&@xol@-'@@-&ilaﬁb% 1 r jcS¢ld d¥esdium salt ($ S0P tgm%cﬁ)ﬂ' ve
a2 o phnhgd ot o gty 8 °f"88ﬂ1°%[é$e‘§?ﬁg<%g(cg&9e 0‘?) WL

g 3201? H) , drél_gﬁfse( dAfeek snrrmg at—roﬁm5tc mperatirdfor 12h 8Re 6¢p araléﬁ solid %s(fﬂterddH)
m

0120 U ol B e e o b $W524ED

7.45 (19 habh)um&oﬁﬁze(dmlorlcst—l}ohdl@lem)lm mp 183~ 185W(+I€31221 1763 cnrferr]

(CO; M5 (ES) mlz 594
(MH); [err] -23[err] (c, 1. 0 CHCl[err] Anal " Calcd. for 20
Clerr]Herr]ONJerr]Si[err]. C, Sep ; H 6.39; N 2.22; d, 11.24;

Si 8.91. F -1e. 6 - S 9. 00.
E'XANPLE , OUnNds-{8-[2-(3-Chivto Eheﬁbl)ﬁz Hidr¥xyZethylamtho)-bropéij- Si .

5- { 2- [ 2- ( 3- ChPgPEeUhdldipxole-2datisaybexylis Afidopisspegpryalicn esters
benzol[1s, 3] di oxol e- 2, 2-di carboxylic acid bis-(2-trinmethylsilanyl-ethyl)
ester To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino}-

propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid disiiver salt (2.0 gms, 3 mmol) in
anhydrous chloroform the appropriately substituted acyloxyalkyl iodide (9 mmol)
dissolved in chloroform (30 mL) was added. The reaction mixture was stirred at room
20  temperature, under dark for 16 h. The reaction mixture was filtered and washed with
5% Na2S203 solution in distilled water. The chloroform layer was dried over
anhydrous MgSQ4 and filtered. It was evaporated to dryness and the residue obtained
was dissolved in 5 mL of ethyl 4cetate and 60 mL of hexane was added. The separatéd
solid was filtered and washed with hexane. The compounds of Examples 42-58 below

25  were prepared according to this general procedure.

EXAMPLE 42
5-{2-[2-(3-Chloro-phenyl)-2-hydroxyethylamino]propyl}benzo[1,3]
dioxole-2,2-dicarboxylic acid bis-acetoxymethyl ester
30
To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino}-
propyl}-benzo[ 1,3]dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhyﬂrous chloroform, acetoxymethyl iodide (9 mmol) dissolved in chloroform (30

ml) was added. The reaction mixture was stirred at room temperature, under dark for
35 16 h. The reaction mixture was filtered and washed with 5% Na2S203 solution in



The title conpound was prepared from 5-(2-[2-(3-chl oro-phenyl) - 2- hydroxy-
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and

tri met hW@PTHA2& hanol according to the procedure of ExanpFETA§IUBUE \\hit e
f oam (HC salt); [err]HNWR (CDCl[err]) [err]0.03 (s, 18 H), 1.06 (t,
J =86 H, 4H, 1.33 (bs, 3 H, 1.90 (bs, 1H), 2.80 (bs, 1H), 3.18
(bs, 2H), 3.48 (bs, 2 H, 4.37 (t, J = 8.6 Hz, 4 H, 5.45 (bs, | H),
6.80 (m 3 H), 7.26 (m 2 H), 7.43 (484 H), 8.70 (bs, 1 H), 10. 10
(bs, 1 H; IR (KBr): 1763 cnferr] (CO; M (ES) mlz 622 (M+); [err] -23
(c, WD 97/ 43273

PCT/ US97/,08

1. 0, Ol yratosn Jhe chlgrefermylayer cyas,dried e peinKieps MesPaard Sl c
;340;_0 NthﬁaSsg&a ted- z&%ﬁy:@ss and the rSidéé obiRined a8 issbReBdn SGmLF ¥ H,
EXAVPLE aectase and 60 nﬁ. ofghexane was adgdged The separated solid was filtered and washed
5-{2-[2- &Sm%k@moglwamh)ivc&y egldr solid; eifh)322184) 9ieldb9 1By MHH 566.

benzogl 3] di oxol e- 2, 2-di carboxylic acid bis-(3-trinethylsilanyl-propyl)
ester The title conpound was prepared from
5-[2-[2-(3-chloro- phenyl ) 2 hydr EXAMPLE 43

et hyl am no ' p,gf]? nd 3-
trimethyl s%l%‘?) pano élrvf})' gwﬁ%ﬁ}gggﬁﬁr frbgygl}b 030 %s a white
19

f oam (HC

30

upker2, réwcla]r mﬁs(mmbﬁ-l’[‘)mf’w XY@"*GM sestile H, 0.46 (m

{21I-D,14g3(gJ:463l-|z3 , 1.70 (m 4 H, 2.80 (m 1H), 3.18 (m
) 480 s T8 mystiedgspspinsion o 59248 ntosoptenyly S hyolryethyRingl. ™ 70

(bs, 1 ro;ilﬂ’}-b&xioDB,S]dio:td)¢-2J2Fdx(:AfBo>)yhcla?ﬁ5dxsﬂ{re'r salt RQO-@ms, B8l inl z 650

(MH+); [er f

Qer 1] + EPPYdREFUBHS éﬂ_fépm%‘ RelpSJianst fotit (9ol BR56fcd if iy

10. 32; Si(30 ildsvaspddedi: The, regetiogmixgyre wag stirred atgogrp: temperature, 'ungdgr d ark Si ,
7.76. for 16 h. The reaction mixture was filtered and washed with 5% Na25203 solution in

15 distilled water. The chloroform layer was dried over anhydrous MgSO4 and filtered.
It was evaporated to dryness and the residue obtained was dissolved in 5 L of ethyl
acetate and 60 mL of hexane was added. The separated solid was filtered and washed
with hexane to yield a colorless solid; mp 118-20; yield 88%; M+H 594.

20 EXAMPLE 44
5-{2-[2-(3-Chloro-phenyl)-2-hydroxyethylamino]propyl}benzo[1,3]
dioxole-2,2-dicarboxylic acid bis-butyryloxymethyl ester

. To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino]-
25  propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform butyryloxymethyl iodide (9 mmol) dissolved in chloroform (30

mL) was added. The reaction mixture was stirred at room temperature, under dark for
16 h. The reaction mixture was filtered and washed with 5% Na252073 solution in

distilled water. The chloroform layer was dried over anhydrous MgSO4 and filtered.

30 It was evaporated to dryness and the residue obtained was dissolved in 5 mL of ethyl
acetate and 60 mL of hexane was added. The separated solid was filtered and washed-
with hexane to yield a white solid; mp 70-72 (dec); yield 85%; M+H 622.



20 EXAMPLE 33

" 5-{2-12-(3-Chl phenyl) - 2- hydr oxy- et hyl am no] - propyl } -
benzol 1, 3TUPSHAIRRS 5. di carboxyl i ¢ aci d bis. (3, 3 di nethyl - bﬁﬁf STHE
The title conpound was prepared from 5-{2-[2-(3-chl oro-phenyl)-2-hydroxy-
25 et hyl am no] - propyl ) -benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid and

3, 3-di net hyl but anol accordl ng tot procedure of Exanple 30 as a
white foam (HCO salt); [err]H NWR CDCl [err]) [err] 0.90 (s, 18 H),
1.33 (bs, 3 H, 1.62 (t, J =7.4 Hz, 4 H, 2.80 (bs, 1H), 3.18 (bs,
2H), 3.48 (bs, 2 H, 4.35 (t, J = 7.4 Hz, 4H) 5.45 (bs, 1 H, 6.80 (m 3
I(—|), 7.26 (m 2 H), 7.43 (s, 1 H, §X7 H), 10.10 (bs, 1H);IR
KBr): 1765 30 cnferr mz 590 r '
CHC13). Anal 5-{@afZ43-€ loro-p)heep'& Hm’ﬂyeimaén ]HCPPde iS]H 7. 08:

N, 2.24; O, 11.diexoled|dckictrb&iylid acil bis-isoButiiyloxymetidl Ger11. 95.
WO 97/ 43273

PCT/ US97/ 08148 -43 -
EXAI\/lPLES 34 To a stirred- 51&1){5&1('618-dEhS-QE{H-mB}ehlkaphﬁnﬁyﬂ#mdyomthylmno]e] p
[)logyci/cl ohé’r?ﬂyr%? ﬁ%ﬂ % d%l’%lleoié (Bcgb&ﬂ{ccﬁdjgiﬂﬁ Csaﬁcﬁ%g) & m?agﬁg?%par ed
from 5-(2- [aabx@ouﬁtldomfmwbytywlmmqﬂWmdldc (9 mmol) dissolved in chloroform

et hyl am no](s aB&éaZ Ofﬂeé&aioawxﬁ,rav&s mra%ada'zémaeﬂafﬁr@%d
BTl o omant ek wi i it oot o o R

1 33 (b8, distlled vagd. (The dﬂorpfcﬁnﬂbyqrrwaszdijqd @enanhydrous( MgSO4tgnd ﬂtllterﬁ'l (m 4

(hs, "1 . Toweieyabpgatta gheed F&gpgfegf?végbwﬁnferas lidygeRipg ot ¢4

( MH+) ;[ er rapetate2pd 60 mobhex@mz:wpead Poeoseparaigt salid was filtered and washcd

qe”]H[erér}l%l%Eff%yxglgawlﬁt 7&:&11 %gg%gszﬁaum,mgag LR

Found

15 EXAMPLE 46
5-{2-]12-(3-Chloro-phenyl)-2-hydroxyethylamino]propyl}benzo[1,3]
dioxole-2,2-dicarboxylic acid bis-heptanoyloxymethyl ester

To a stirred suspension of 5-{2-[2-(3-chloropheﬁyl)—2—hydroxyethylamino]-
20 propyl]-benzo[l,3]dioxole-2,2—dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform heptanoyloxymethyl iodide (9 mmol) dissolved in chloroform

(30 mL) was added. The reaction mixture was stirred at room temperature, under dark
for 16 h. The reaction mixture'was filtered and washed with 5% Na2S203 solution’in

distilled water. The chloroform layer was dried over anhydrons MgSO4 and filtered. |

25 It was evaporated to dryness and the residue obtained was dissolved in 5 mL of ethyl
acetate and 60 mL of hexane was added. The separated solid was filtered and washed
with hexane to yield a white solid; mp 94-96; yield 18%; M+H 707.

EXAMPLE 47 y
30 5-{2-[2-(3-Chloro-phenyl)-2-hydroxyethylamino}propyl}benzo{1,3]
dioxole-2,2-dicarboxylic acid bis-(4-methyl-pentanoyloxymethyl) ester

To a stirred suspension of 5-(2-[2-(3-chlorophenyl)-2-hydroxyethylamino]-
propyl }-benzo[ 1,3}dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
35  anhydrous chloroform pentanoyloxymethyl iodide (9 mmol) dissolved in chloroform



EXAMPLE 35 15

5-{2-[2-(3-Chl oro- phenyl) 2- hydr oxy- et hyl am no] - propyl } -

benzo[ 1 V9 8T43RB e- 2, 2- di car boxyl i ¢ aci d bi s- (4- met hyl - penfGFPSEL848

The title conpound was prepared from 5-{2-[2-(3-chloro-phenyl) - 2- hydroxy-
et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid and

4- met hyl pent anol 20 according to the procedure of Exanple 30 as a
colorless gum (HC salt); [err]H NVR 30 - (CDCi[err]) [err] 0.87 (d, J =
6.5 Hz, 12 H), 1.33 (bs, 3 H, 1.10-2.0 (m 10 H), 2.80 (bs 1H) 3.18
(bs, 2H), 3.48 (bs, 2 H), 428(m 4 H, 5.60 (bs, 2H), 80(m 3 H,

1765 mﬁﬁoww% Aokt o e 0 B Sl o Fo QB S dF%r&KB”
CHC13) 6h c'&hwacuwm;zﬁurc veﬁéilﬁqqd[aéfir\mhﬁq 'xpl]S%q azszosesphawn ip, 7.08;

Emﬁxp E4 distilled wag?: TieWHoroformOdydtGrasHliried over nidfirod MESOF and filtekdd. 66-

5-{2-] 2- (lewa;ﬁvap@tapﬂdetﬁﬂryn@s pd rtlwvsréphyb@%immiasrﬂawe}imm of ethyl
benzof1, M@&Qaso%a@om&aﬁmém&dam ebarated s6ME Wl FiidkkedSindYvashe§ St €F

et'hyl am WRPOR UG S waﬁﬂéﬁgéid%?aéégﬁ% IRy T on-

2-cycl ohexyl et hanol according to the procedure of Exanple 30 as an
off-white foam (HO salt); [err] )M\ﬁ - WO 97/ 43273
PCT/ US97/ 08148 E FLE 48 -44 -

(CDCl['err]ﬁ {2e[2-(30ChBboro-pheny])- zam;ro’qyesnyl(adnimo]prepsl}&enm[ml 2.80 (m

éﬁ 18 (m %oxoéez%z zﬁuﬁ%oﬁmlczaﬂh b‘is?\%xﬁogﬁﬁm@g]ﬁym?t& .- 5-3?378 bd,

'(b_s, 1 I—|), 10 0 (bs, 1 H: IR (KBr): 1765 cnjerr] (C=O0): Ms (CI) m z
642 (M) [erTd a- Qﬁreﬁcsusi;eﬁkxomlﬁf{ﬁf[ﬂ@ cﬁhﬁiphe@b&dmydf@{yet lamino}-
%eg;] H & rﬂyﬂ quo “!]dH oxole- ’2-061§ thc acxd silver sa?t &% gms, mmgl) pound: G,
anhydrous chloroform hexanoyloxymethyl iodide (9 mmol) dissolved in chloroform
15 (30 mL) was added. The reaction mixture was stirred at room temperature, under dark
for 16 h. The reaction mixture was filtered and washed with 5% Na2S5203 solution in

distilled water. The chloroform layer was dried over anhydrous MgSO4 and filtered.

It was evaporated to dryness and the residue obtained was dissolved in 5 mL of ethyl
acetate and 60 mL of hexane was added. The separated solid was filtered and washed
20  with hexane 10 yield a white solid; mp 106-109; yield 20%; M+H 679.

EXAMPLE 49
5-{2-[2-(3~Chloro-phenyI‘)-2-hydroxyethylamino]propyl}benzo[l,3]
dioxole-2,2-dicarboxylic acid bis- (2,2-dimethyl-propionyloxymethyl)

25 ester

To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino}-
propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform 2,2-dimethylpropionyloxymethyl iodide (9 mmol) dissolved in

30 chloroform (30 mL) was added. The reaction mixture was stirred at room tcmi:erature,
under dark for 16 h. The reaction mixture was filtered and washed with 5% Na2$203
solution in distilled water. The chloroform layer was dried over anhydrous MgSO4
and filtered. It was evaporated to dryness and the residue obtained was dissolved in 5
mL of ethyl acetate and 60 mL of hexanc was added. The separated solid was filtered

35 and washed with hexane to yield a ivory solid; mp 72 (dec); yield, 48%; M+H 651.

-



7.54; N, 2.07; d, 12.81. EXAVMPLE
37 onaapral 2- [ 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl anipgaluspregns) - 10
benzo[ 1, SYgl oxol e- 2, 2-di carboxylic acid bis-(3-cycl opentyl -propyl)

ester The title conpound was prepared from

5-(2-[2-(3-chl oro-phenyl)-2-hydroxy- o
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol ez 83 2-di car boxylic acid and 3- 15
cycl opentyl propanol according to the procedure of Exanple 30 as a col orless

gum (HA salt); [err]H NVR (CDCl[err]) [err] 0.80-1.80 (m 26 H), 1.33
(d, J = 6.3 Hz, 3 H, 2.80 (m 1H) 3.18 (m 2H), 3.48 (m 2 H), 4.28
(t, J =6.8 Hz, 4 H, 545(bd J = Hz, 1 H, 6.80 (m 3 H, 7.25

(m 2 H, 7.45 (s, 1 ,870(bs§2&%m&é0&0(bs 1 H:; IR (KBr):

1765 cnjerr] (CO; Ms (Cl) Mz 6 err] -21[err] (c, 1.0,
CHC1[ err]) . -52{2-[2/3aChiGed-qhenyd}- Mydr@ﬁﬁhw}ﬂnmhmqpﬂlbenﬂ?[ml 71; H,

7. 13, N 2.8zl 2,218k carpokylit Gieid brs-gyclﬁﬁemegﬁkétéﬁggmetﬁyp%stg’

10. 13.

5-{2-[ 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl ari no] - pr opyl } 25

‘llj'ﬁgz'?l[ tll 2] SLOXOT& ¥ sl % ﬁﬁgﬁ}&' gqlzd(z 3 3- ch?oro hen ) drox

et hyl am ndFoP¥ SBWP\I@@J@ e’df"ﬁ%‘g’%yslf QC‘@%&@?’%%H (%0 g%‘?‘ﬂyé By y

\(,:\%cl opr olowmdima@hlomformau;cm&amgcarboﬁ pretgd dodide (9 rﬁnalm;esoﬁﬂ:daﬁ a
ite soli

051 &Wb L) W aﬂ@;& N?%x%?%n Qg‘}é&rsw%%& b roBm’ t%n{;gam‘is, 5 (m

2H), 3048 Qar]q)fo }15T!(nqueagnon mxxgnpwas ilt and yps Wltil ﬁ_‘ﬁ; Nap

(bs, 1 H),sofutfth i rﬂlstﬁ]eh*)w‘it& 2Phe( Ehlomdfdin la er45ra§ dried ovks aﬁhﬂﬁ’oﬁst SD4H)

10.10 (bs, 1 ; IR (KBr): 1757, 1778 cnferr] (C=O; ng) mz 530
( MHH) ; [erqn}i filgeged. Clt was gvaporated 1o drynesg)and thegssidue obtained was dissolved in 5

PCT/ US97_/ O8L4# ethyl acetate and 60 mL of hexane was added. The separated solid was4ltered
and washed with hexane to yield a white solid; mp 86 (dec); yield 52%; M+H 703.

15
EXAMPLE 51
5-{2-[2-(3-Chloro-phenyl)-2-hydroxyethylamino]propyl}benzo{1,3]
dioxole-2,2-dicarboxylic acid bis-(1-propionyloxy-ethyl) ester
20 To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino]-

propyl}-benzo[1,3}dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform 1-propionyloxyethyl iodide (9 mmol) dissolved in chioroform

(30 mL) was added. The reaction mixture was stirred at room temperature, under dark
for 16 h. The reaction mixture was filiered and washed with 5% Na25203 solution in

25 distilled water. The chloroform layer was dried over anhydrous MgS0O4 and filtered.
It was evaporated to dryness and the residue obtained was dissolved in 5 mL of ethyl
acetate and 60 mL of hexane was added. The separated solid was filtered and washed
with hexane to yield a white solid; mp 130-132 (dec); yield, 68%; M+H 622



CHCl[err]). Anal. Calcd. for JerrJ]Herr]CONJerr].HO: C 59.37; H 5.69;
N, 2.47; d, 12.53. Found: C, 59.19; H 5.88; N, 2.29; C, 12 87.
EXANPL EWO97/43273 PCT/US97/08148
5-{2-[ 2- (3- Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl ) -

benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid bis-(1-nethyl-

cycl opropyl net hyl ) ester The t|tIe conpound was prepared from
5-{2-[2-(3-chl or o- phenyl ) - 2- hydr oxy- 320 :

et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2 2-di carboxylic acid and

met hyl cycl opr opyl - met hanol accor di ng to the procedure of Exanple 30 as a
white solid (HA salt); [erﬂ‘s %Eé@cl[e”]) [err] 0.39 (m 4 H),
0.52 (m 4 H), 1.10, (s, 6 H) 3 J = 6.5 Hz, 3H),280(m :
I H), 3 19 §-f2-[2H3-ChWFot pheryhh2- hé'dl'ﬁxyethylaﬂ)mwpﬁipyl}ben(zbbl 31 ) 5 70

(b,s 10, 181epu” B Fartabboxdic il s 112 2. ipk vt adoiolig oty (&?wl (M

[err] -25[err] (c, 1.0, CHCl[eester. Anal. Calcd. for
d er(rjg Herr]CINdJerr].HCl: C, 60.61; H, 6.10; N, 2.36; c, 11.94.
Foun C 60.02; H, 6,58, N, 2.1

EXAMPLE 40 20To a stirred suspension’ o 5-8 [2-231—éh%8r'ophenyl)-2-hydroxyethylamino]-
g {2- %i éx%dﬁ]l-lﬂz:fn@o[ﬂt@ﬂtgxb}czz D—Bdﬁlfaﬂiﬁkyﬁé f;yidaditm} silt ¢PY! gms, 3 mmol) in
enzo 1,0X0 i.C | ¢_aci
The t1 t | SVHRISSAIPREET ) Cram e mpny BT e S BT HessS Ve, o, oy
et hyl ani eidbroforap(@0mbewashdded] dhe xeAcioR mixtuicowaststirgdl iatrono d:mpmhturc,
cycl pput ildEr 4bAYet 165, THE ScbR Griitire i MICAGPEHY Wadied BHANDHENESS

el o oy A ekt
- 3 19 (M argdHilterdd. 4R WdBev %c(l)ﬁbcd‘io dfness, and thi resﬁiu5(bb(ah¢d vlas"ﬂxsscﬁv&ﬁnGJS

(bo, 1 HP Oyl pidue gnd €0 fLof hepphe baf et Trstspariel solid e 5 1?Mﬂ3>;

[err] - 2#@jdwaghedovithihéxandSd yield! o wehite s)ohdpmpwz viald; 58%¢ M+H 679.
C[ergAH[err]ClNCIerr] HCO : C, 60. 61 H 6.10: N, 2.36: C1, 11.94.
_Fount® C, 60.68; H, 6.30; N, 2.31: 11. 71. WD 97/ 43273
PCT/ US97/ 08148 EXA MPLE 53

5_-{2-[2-(3-Chloro-phenyl)-z—hydroxyethylamino]propyl}benzo[_1,3]
dioxole-2,2-dicarboxylic acid bis-(3,3-dimethyl-butyryloxymethyl) ester

20 To a stirred suspension of 5-(2-[2-(3-chlorophenyl)-2-hydroxyethylamino]-
propyl}-benzo[ 1,3}dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform 3,3-dimethylbutyryloxymethyl iodide (9 mmol) dissolved in

chloroform (30 mL.) was added. "The reaction mixture was stirred at room temperature,
under dark for 16 h. The reaction mixture was filtered and washed with 5% Na25203

25  solution in distilled water. The chloroform layer was dried over anhydrous MgSO4
| and filtered. 1t was evaporated to dryness and the residue obtained was dissolved in 5
mL of ethyl acetate and 60 mL of hexane was added. The separated solid was filtered
and washed with hexane to yield a white solid; mp 104-105 (dDec); yield 98%; M+H
678.
30



- 46- i _ _ EXAMPLE 41
5-{2-[2-(3-Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl } -
benzo[l,SWWF?-Z 2-di carboxylic acid bis-(2-cyclopentyl Pc%m?ymgls“tser' 5
The title conmpound was prepared from 5-(2-[2-(3-chl oro-phenyl)-2-hydroxy-
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and

2-cycl opent yl et hanol accor di ng tochhe procedure of Exanple 30 as an
anber gum (HC salt); 1H NWR ferr]) [err] 1.32 (d, J = 6.3 Hz, 3
H, 1.60 (m 20 H), 2.80 (m IH), 2 90 (m 2 H), 3.15 (m 1H), 3.20
(m 1H), 3.48 (m 2 H), 430(tJ 69Hz 4 H, 5.50 (bd, 1 10 H) ,
6.80 (m 3 H, 7.25 (m 2 H, 7.4% §48.70 (bs, 1 H), 10.10 (bs, 1

H: IR ( KBr 1765 cmjerr 24 (c,
0o, Qe B 43 [%Aﬁa(lhloro-iﬂ'ealy(!g'z msﬁrezf:éﬂ}ﬂmﬂ@me@gm I
H 6.82; N,. 2diéxolel2 21&c89bofmmdacx@ bis-[1-(3{3-@imethyBbaéyrflox$)-62; C ,
8.99. 15 General Method to Rﬂ)?ester

5-{2-[ 2-(3-Chl oro- phenyl ) - 2- hydroxf
et hyl arg nol - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bi s-
acet oxy- al kyl eiéf;{ ggérr%c} l?quqnsxgn of 5-(2-[2-(3-chlorophenyD-2-hydroxyeth thylar?firﬁﬂ- 120

Preparation of
pr epar ed byropyh}dlanngﬁltﬂéloaplpf%%dl@ﬂ@xaw @cidrdigiiven salt {2-Ohgms, 3 qurhllfdehyde

or acetald VA [err]
Bccor di ng dshcm%f&ﬁ?%eﬁaﬁnaﬁyleugemk)aemy@ 1amaag;% ﬁgg%mf%mﬂ 4§D Lerr

066 95 aierofersy{A04hk) HeS Mg ailBE FeRcTPDIAIE YA SHHED A6 B RS no
cor r esindimdgr dark fort§ hoThardagtion muxturs wasifiltezad andswashed ewith 5%gNﬂ2ﬁﬂﬁ3M t h

Nal in boi Ly ﬁ%rpﬁgﬁﬁﬁﬁda&ﬁei dirhg chloxéofoﬁ\‘? Néfy& 'ﬁﬁ?t&xcd*%vcrlaﬁhy&}%ﬁ§1M§04

Yanagi sava, . H. Sugavar a
M J. Anti bidfiltered.1B8vas eymoraed to dryness and the residue obtained wis dissotved in' 5

mL of ethyl acetate and 60 mL of hexane was added. The separated solid was filtered
and washed with hexane to yield a white solid; mp 96-98 (dec); yield, 72%; M+H 706.

15
EXAMPLE 55
5-{2-[2-(3-Chloro-phenyl)-z-hydroxy-ethylamino]
propyl}benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(3-cyclopentyl-
propionyloxymethyl) ester
20

To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino]-
propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform 3-cyclopentylpropionyloxy iodide (9 mmol) dissolved in
chloroform (30 mL) was added. The reaction mixture was stirred at room temperature,

25  underdark for 16 h. The reaction mixture was filtered and washed with 5% Na25203
solution in distilled water. The chloroform layer was dried over anhydrous MgSO4
and filtered. It was evaporated to dryness and the residue obtained was dissolved in 5
mL of ethyl acetate and 60 mL of hexane was added. The separated solid was filtered
and washed with hexane to yield a white solid; mp 155-157 (dec); yield, 98%; M+H
30 730.



WD 97/ 43273

PCT/ US97/ 08148 -47 -

Step 2 WO097/43273 5-{2-[ 2-(3-Chl or ophenyl ) - 2- hydr oxyet RATA$NEB4Br opy | } -
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid disilver salt 5 To a
stirred solution of 5-(2-[2-(3-chlorophenyl)-2-hydroxyethyl am no] -

propyl)-benzo[ |, 3] di oxol e-2,2-di carboxylic acid disodiumsalt (3.0 gm 6.0

mol ) in distilled water, (in tHd-dark) a solution of AgNOB (2.3 g,
12.0 nmmol ) was added dropwi se. After stirring at roomtenperature for
1 h the separated solid was filtered and washed with water and

acetone. The solid was dried at rature under 10 vacuumto give
a colorless solid; y| eI d 100% #%E%%N&H 422. 1.

Step 3 SAR2[2-83-Chloro-phemyl))2-hydraxyxy - et hyl ami no] - pr opy! }

To a Stin S'a%ﬁea@ﬁsﬁeﬁ%‘?ﬁ@8'3%’4[??1?5“’%? ARG T B o i oy

propyl )-benzo[ 1, 3] di oxol e- 2, Benftoyhoxypmetliyd ested disilver salt (2.0 gms, 3
nol )c i anhydr ous chl or of or m t he appropriately substituted

acyl oxyal kyl iodide (9 mmol sol ved in_chloroform (30 nL) was
added. The regbt# SHrrad x%%P@SMS °§t§ H‘Qﬂ%ﬁh@%h?%@’z'ﬁ’&ﬁwyﬁhﬂa@“ﬂnder dar k

for 16 hprg dloJ [J:;@aldmetm&imw&xfyhb tagidedisitves sﬂ&l%ﬁ@d His| l3 mmol) o
P
SC

e NIRRT e | c@@g%ém o

dried ov
dryness ﬁmj vidsaddes | Theereadtioni mxdire was stivred ali roemi remperarurs, midenﬂaxktfoyl

acet g4 e ateaeéom w@sSﬁﬁelé@Qnd Thanas Bﬁ{haS%dNazszms QbiuloN'@s

filtered and

exan he coppounds 0 8 beI ow 25
vere prepi§ P’éﬂi watksr di hﬁg"‘!‘WfPﬁff‘ ai&ér’f@s J%PBE%EFHT Qmusmé&" and A
EXA'VPLE ncss and the residue obtained was dissolved in 5 mL of ethyl

rated to d
5-{2-]2- Chl 3
i Sxol o map@f&%ﬂﬁ@ WA O st BOSE fa Higred an i To a
stirred swichieraned yiéld a-white[sdlid;3np ﬂlﬁ(ﬁ}ﬂb@(ﬂbﬂ);lﬁel&98\%dl\/b9ﬂ6901yl ami no] -

propa/é) benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid disilver salt (2.0 gns, 3

anhydr ous chl or of or m acet OX\vlmat hyl iodide (9 mml) dissolved:
in chloroform (30 EXAMPLE 5

5-{2-{2-(3-Chloro-phenyl)-2- hydroxyethylammo]propyl}benzo[l 3]
 dioxole-2,2-dicarboxylic acid bis-(benzoyloxy-ethyl) ester

20 - To a stirred suspension of 5-{2-[2-(3-chlorophenyl)-2-hydroxyethylamino}-
propyl}-benzo{ 1,3)dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3 mmol) in
anhydrous chloroform 1-benzoyloxyethyl iodide (9 mmol) dissolved in chloroform (30

mL) was added. The reaction mixture was stirred at room temperature, under dark for
16 h. The reaction mixture was filtered and washed with 5% Na28203 solution in

25 distilled water. The chloroform layer was dried over anhydrous MgSO4 and filtered.
It was evaporated to dryness and the residue obtained was dissolved in 5 mL of ethyl
acetate and 60 mL. of hexane was added. The separated solid was filtered and washed
with hexane to yield an ivory solid; mp 82-83 (dec); yield 96%; M+H 718.

30



m.) was added. The reaction m xture was stirred at room tenperature, under
dark for 35 16 h. The reaction mxture was filtered and Wﬁgﬁ/&i& 5%

Na[ err] S ®9HM32P ] solution in WD 97/ 43273

PCT/ US97/ 08148 - 48- _
distilled water. The chloroform | ayer was dried over anhydrous MjSO4 and
filtered. It was evaporated to dryness and the residue obtained was
di ssolved in 5 nL of ethyl acetate~and 60 nL of hexane was added. The
separated solid was filtered and washed wi th hexane to yield an ivory
color solid; np 132-134; yield 97% M+H 566. 5

5-{2-[2-(3-Chl oro-phenyl ) - 2- hydr oxye noj propyl } benzo[ 1, 3] '
di ool o 2, 2-BH(2ei2 63 ChIsracplienyl. Frhydronyethylamimalpeopshbenzol1,3] o
a stirred gHsited 2Jui [ - Bl @ . SRR | -
propyl) - begzo[ 1%’%?5%?%"(5% gitf:(gr%igxgl ??igi(:alyic‘ig';j?g%gr salé{w(lg.r%sqgﬂns, 3
nmol ) in anhydrous chl orof orm propi onyl oxynet hyl iodide (9 nmmol)

di ssol v&d i n chiTor ofstifred suspensidat of )5-{2+f2-(3iclelorophéreyl)-2-agtroxpethiyMirines]- Was

i d <3 4 he L Q0 .1
v 111 t or BIPPANGDATEBH ROl Bl LoriarPtic acia ciofier s 83,00 B, X iyl f *1 7€
distilled amhydrousToidorafomm 2 dimethylbutyrylexymethyl iodide (Rnbayrbdl)odissoly&iDdn and
filtered. bim QRO BB The reichBE A AR WA Girfe 3t Hblfn AthrilGeL Vas
di ssol ved °hl°’§f%§ﬁs“‘q ) s el éﬁé*ﬁ d. Th
O o B 4t 1 P s Tt B L RuvA o o eacads

col or | g¥s salhiich imnglistlldd- Raker.y The ¢hBBSformvitayed Idas driedOover anhydrous MgSO4
EXAMPLE 44 ’ '

5- { 2- [ 2- ( 3MhFEd p HetRs oV 2R Ao Y BE A I BYSislEs Spraitsdny ey dissglved in 5
di oxol e- 2, tldofctiy) azsthte and 60 chlbofShdxahy mak adged:t Thé sepatassd solid was filtered To

a stirred gusRENRIIORiR heRinedobiad 3178y NoBBN G 11 L2 SRk /oA MISH -

-

679.
15
' EXAMPLE 59
5-{(2R)-2-{(2R)}-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-[1-
(cyclohexyloxycarbonyloxy)-ethyl] ester
20

Cyclohexyl 1-iodoethyl carbonate (5.6 g, 18 8 mmol) in CHCI3 (10 mL) was
added dropwise into a cold (0 °C) suspension of (R, R)-5-[2-[2-(3-chlorophenyl)-2-
hydroxyethylamino]propyl}-1,3-benzodioxole-2,2-dicarboxylic acid disilver salt (4.0
g, 6.3 mmol) and CHCI3 (100 mL). After the addition, the mixture was allowed to
25 come to room temperature and stirred for 24 h. Diethyl ether (300 mL) was added into

the reaction mixture and the precipitated solids were filtered and discarded. The filtrate

was concentrated in vaccuo at room temperature and the residue was quickly

chromatographed through silica gel, eluting anhydrous solvent (EtOAc / hexane, 1/1),
_ to give a light yellow solid (1.25 g, 26% yield): mp 78-81 °G; (+)FAB m/e 762
30 (M+H)*. Analysis for: C3§H48CINO13: Caled: C, 59.89; H, 6.35; N, 1.84; Found:
C, 60.88; H, 6.53; N, 1.99



25 propyl }-benzo[ 1, 3] di oxol e-2, 2-di carboxylic acid disilver salt (2.0

gns, 3 mol) in anhydr ous chl orof orm but yryl oxynet hgl Il odi de (9 mmol)
di ssol YW97432&h| or of orm ( 30 nL) was added. The react¥HNSH/84% e- was
stirred at roomtenperature, under dark for 16 h. The reaction m xture

was filtered and washed with 5% Na[err]S[err]O[err] solution in :
distilled water. The chloroform | ayer was dried over anhydrous MySJ err]
and filtered. 30 It was evaporated & dryness and the residue obtained was

dissolved in 5 nL of ethyl acetate and 60 nL of hexane was added. The
separated solid was filtered and washed wi th hexane to yield a white
solid; nmp 70-72 (dec); yield 85%, WO 97/ 43273

PCT/ US97/ 08148 F‘(&AWL%%O - 49 -

EXAMPLE 45 . 5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-

di oxol e- 2, 2-d I'S-1'sobu oxynet
To a stirred suspension of 5-{2-[2-(3-chl orophenyl)-2-hydroxyet hyl am no] -
propy! } - benzo{ 1 gl ghkoxQlre- 2.(3:181S2hRPS Bhiry1PShdlardkgletny®dming)-brdps1)@ 9ns, 3
PR AT e T b i A O
st r][_efl t(é)&ce%smmgts@ma‘ hrfai 48 ?. 'gli/&%ctﬂﬁrrhixture “]rafsQ:rond&tx’ate?i'E?_& tneﬁssidugn m xture
was fi red.and washe 9 err r r]..so Qn.i N
distill QE“‘Mfe‘Y‘?S SRR i uprekd y:e?'e%l/\’/gé&cf?'llgjeié\yjea? Washed At Sl v O
and fi| and dried over anhydypns Mg8Pdr Jibe Preavicijaypeywas SHigredrand: eoncangtetht ai ned

< _di ' . : . e dded.
Y3k Ve s FDthogonhe PO s BAISS Bhotky RetRgates 204

s ol bR ez el i el

epar a 1d Was _ | heéxane to yield a
whi t e saadthrnokie vield abrowpseligs; mp 98 vieldgd ) gudpfop M+H 420.5
EXAMPLE 46 '
5-{2-[2-(3- Chl or o- phenyl ) - 2- hydﬁzgéK aﬂ no] pr opyl } benzo[ 1, 3]
di oxol e- 2, 2-di carboxylic acid bf's: oxynet hyl ester

5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
15 benzo[1,3)}dioxole-2,2-dicarboxylic acid bis-2-propyl amide

A mixture of 5—(2-[2-(3-chloro-phenyl)-Z-hydroxy—emylamino]-propyl}-bcnzo—
[1,3]dioxole-2,2-dicarboxylic acid bis-ethyl ester (2.4 g, 5 mmol) and isopropylamine
(10 mL, excess) was refluxed in ethanol for 48 h. The reaction mixture was
- 20 concentrated and the residue obtained was extracted with chloroform : methanol (3:1).
It was washed with water and dried over anhydrous MgSO4. The organic layer was
filtered and concentrated. The residue obtained was chromatographed over silica gel
eluted with 9:1 chloroform : methanol to yield a colorless spongy solid; mp 60; yield’
1.5 g; 60%; M+H 504.

25
EXAMPLE 62
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic- acid bis-n-butyl amide
30 A mixture of 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-propyl }-benzo-

[1,3)dioxole-2,2-dicarboxylic acid bis-ethyl ester (2.4 g, 5 mmol) and n-butylamine
(10 mL, excess) was refluxed in cthanol for 48 h. The reaction mixture was
concentrated and the residue obtained was extracted with chloroform : methanol (3:1).
It was washed with water and dried over anhydrous MgSO4. The organic layer was

35 filtered and concentrated. The residue obtained was chromatographed over silica gel

—



To a stirred suspension of 5-(2-[2-(3-chlorophenyl)-2-hydroxyethyl am no] -

20 pr%é;ﬁﬁ’g@[ 1, 3] di oxol e- 2, 2-di carboxylic acid disil Vﬁ?@%ﬁ"’e‘(‘f"go-

gns, 3 anhydr-ous chl or of or m hept anoyl oxynet hy
mol ) di ssol ved in chl oroform (30 m.) was added. The reaction m xture
was stirred at roomtenperature, under dark. for 16 h. The reaction

m xture was filtered and washed with 5_0/{\1a[err] Sferr]Jerr] solution in
distilled water. The chloroform | ayer s dried over anhydrous MySO4 and
filtered. 25 It was evaporated to dryness and the residue obtained was

di ssolved in 5 nL of ethyl acetate and 60 nL, of hexane was added. The
separ at ed | A a s0ld : ' : |l ite
soltd: gﬁ"‘@g”%.@eﬂ Qﬁ]&@%ﬁ@;jﬁ(@éﬂ%@m}d a bréivh LR XANE Yidad &lgd saoh _
EXAMPLE 47 MptH 532.

5-{2-[2-(3-Chl oro-phenyl ) -2-hydroxyet hyl am no] propyl } benzo[ 1, 3]

di oxol e- 2, 2-di carboxylic acid bi Séwity# ent anoyl oxynet hyl ) ester

To a stirred suspension of 5-(2-[2%(3>Chl henyl ) - 2- hydr oxyet'’hyl am no] -

pr olpg/l )sbenzo] 1531214[QX(G-GMm?e?ilmmﬂMh'ydrmcydtli'ybithhm]-pnbpynz. 0 ?;rs 3
mml ) in 35 0. oy l: QX i odl .

di ool ved in gﬁﬂgy@,g@&iﬂk&,‘%&&%&g}%%g BIEpRYhy I ehSF Amide®

PCT/ US97/ 08148 -50 -

(30 m.) was added. »f; eaft | 20 XBIhRrREemi)-2 - ¥ ure,
under dark ‘{::mll% .%%hegﬂeggﬁ?g%%ﬁ?te%}mgg&;‘of?teg%ﬁ?@ﬁyﬁ ih} d with
5% Na[ err ] Qf’éﬁq[}ao pxqle-2-dicarbaxylie acid Dig-ethy) | estprf2-Ar 8 TRe TBFOLr @P8r m .
|l ayer w@s @Genfthntive (10 aiLy,dxoess) WMabofluxed in elhhsol€or 48 h. The readroncivixdere at ed

to d d th i d bt aj » di ssol in 5 f _ethyl |
hoetat o andPBGonRRgRER Y Tne g FaleR o Bt vl 2nlfrofSim e and
washed (3300t K waswashed withiwater and\gried ©vepanhydrons Mg8O108hg exgapic lpyes| d

19% M+H 6 _ . . e
5123 AT, B eite st S1s ST BE Y e gt
di oxol e- 2, 2elieluted pesh, P3l Chierptorm Smigbangh &g isld aepleplessesaangy solid; mp 101;

15 yield 2.0 g; 67%; M-+H 600. '

EXAMPLE 64
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-
benzo[1,3}dioxole-2,2-dicarboxylic acid bis-(z-furanylmethyl) amide
20
A mixwre of 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-ethyl ester (2.4 g, 5 mmol) and 2-
furanylmethylamine (10 mL, €xcess) was refluxed in ethano! for 48 h. The reaction
mixture was concentrated and the residue obtained was extracted with chloroform :
25 methanol (3:1). It was washed with water and dried over anhydrous MgSO4. The
organic layer was filtered and concentrated. = The residue obtained was
chromatographed over silica gel eluted with 9:1 chloroform : methanol to yield a brown
solid; mp 50; yield 400 mg; 14%; M+H 581.

3 EXAMPLE 65
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo{1,3]dioxole-2,2-dicarboxylic acid bis-(glycine ethyl ester) amide

A mixture of glycine ethyl ester. HC (1.1 gm, 8 mmol) and sodium methoxide
35 (424 mg, 8 mmol) was stirred at room temperature in ethanol for fifteen minutes. At



To a stirred suspension of 5-(2-[2-(3-chlorophenyl)-2-hydroxyethyl am no] -
propyl)-benzo£1,3]dioxole-2,2-dicarboxylic acid disilver salt (2.0 gms, 3
mol ) | WO97432Bnhydr ous chl or of or m hexanoy!l oxymet hyl i odi Hfe/PSPRIAS) -

di ssolved in chloroform15 (30 nL) was added. The reaction m xture was
stirred at roomtenperature, under dark - -for 16 h. The reaction m xture
was filtered and washed with 5% Na[err]S[err]err] solution in

distilled water. The chloroforml aye‘rS s dried over anhydrous MyS( err]
and filtered. It was evaporated to dryness and the residue obtai ned

was dissolved in 5 nL of ethyl acetate and 60 nL of hexane was added.
The separated soli

e, Sepangled Sol iy e ! L% ARNBHNE 1P malthd RN bRpth® ¢ °
EXAVMPLE #48nzo[1,3]dioxole-2,2-dicarboxylic acid bis-ethyl ester (970 mg, 2 mmol) was added
5-{2-[2-(3: - -2 1 NGQJ I ' :

di oxol e- ﬁéﬂl%%%% (F)}QIW(L:)&%% f%‘y'%%g)f&?j?é&&@ng@h@F %gyo&p%ﬁg%%y%{) Hﬂ*) 25
ester  Theresidue obtaingy was;added tqjice gglgé)yngr@nd seperated solid was ﬁltered.' e

5-(2- {;}2 géﬁ&@hgﬂgéﬁd‘ﬁm/ﬁ\?ﬂf?eﬂ (ijl_fwgetb éﬁlﬁxlﬁﬁbﬂ%}rméo%aphy by eluting it v»znzh 30:1 5
propyl }-benzo| 1, oxol e-.2, 2- di car boxyl i c i v .0 gns,
mol ) i nchlomf{’anﬁ%‘di‘%\?gt%m Wﬂiﬁ%@l’dmmfﬁ%é%ns’fﬂi thyl iodide (9
mol ) di ssolved in 30 chl oroform (30 nmL) was added. The reaction m xture

was stirred at roomtenperature, dark for 16 h. The reaction
m xture was filtered and washed %XAM@S%%H] Slerr]Jerr] sol ution
in distil5da-i2x(3+Chiore-pheoybl-3rondzo}idi patepxti-benrobhBydiaxede\ySO4
and fpltered. It was evaporat 9ch.hfeatbyR§Re A& the residue obtained was
di ssolved in 5 mL of ethyl acetate” and 60 mL of hexane was added. The
separated solid was filtered 35 and washed with hexane to yield a ivory

solid; np 72 (3lez2-(3-Chlisto-ph8igl)-Dtydfxy-ethylamino)-propyd) -Behiz6 3 dioxole-
B o TPt arboxylic acid sodium salt (0.46 g, 1.0 mmol) was dissolved in 4 mL of37%
formaldehyde, and stirred at room temperature for 0.5 h. Trifluoroacetic acid (0.23 g,
15 2.0 mmol) was then added dropwise, and the resulting white suspension was stirred
for 24 h. The precipitate was filtered, washed with water, and dried in vacuo to give
0.40 g of white solid; IH NMR (CDCl3) § 1.02 (d, } = 6.4 Hz, 3 H), 2.50 (m, 1 H),
3.00 (m, 2H), 3.20 (m, 1 H), 3.80(m, 1 H), 4.75(d,J=45Hz, 1 H), 490 d, ] =
4.5 Hz, 1 H), 5.12 (t Y = 7.3 Hz, 1 H), 6.70 (m, 1 H), 6.86 (m, 2 H), 7.40 (m, 2 H),
20 7.50 (s, 1 H); IR (KBr): 1740 cm! (C=0); MS (CI) myz 433 (M+). Anal. Calcd. for
C21H20CINO7-HCIL: C, 58.14; H, 4.65; N, 3.23; Cl, 8.17. Found: C, 57.08; H, 4.78;
N, 3.32; Cl, 7.51.

EXAMPLE 67
25 5-((2R)-2-{tert-Butoxycarbonyl-[(2R)-2-(3-chloro-phenyl)-2-hydroxy-
ethyl]-amino}-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
diethylecarbamoylmethy! ester

A mixtre of 5-((2R)-2-(tert-butoxycarbonyl-[(2R)-2-(3-chloro-phenyl)-2-

30 hydroxy-ethyl}-amino}-propyl)-benzof1,3}dioxole-2,2-dicarboxylic acid (0.26 g, 0.5
mmol) and anhydrous potassium carbonate (0.28 g) in anhydrous dimethyl formamide

" was treated with 2-bromo-N,N-diethylacetamide (0.39 g, 2 mmol), and stirred at room
temperature for 3 days. It was then diluted with water and hexanes, and the resulting
suspension was filtered. The precipitate was washed with saturated sodium bicarbonate

35 . solution, water, and hexanes, and then dried in vacuo to give 0.27 g of white solid; 1H



5-{2-[2-(3- Chl or o- phenyl ) - 2- hydr oxyet hyl am no] propyl ) benzo[ 1, 3] _
di oxol e-2 R duasg-oxylic acid bis-cycl ohexanecar bonyl oxymet Iﬂ;lmggt,,@g“sS

To a sti rreg suspéensi on of 5-(2-[2-(3-chl orophenyl)-2-hydroxyet hyl am noJ -
propyl ) -benzo[ |, 3] di oxol e- 2, 2-di carboxylic acid disilver salt (2.0 gns, 3
mol ) in anhydrous chl orof or m cycl ohexanecar bonyl oxynet hyl i odide (9
nmml ) dissolved in chloroform (30.84) was added. The reaction mxture
was stirred at roomtenperature; 10 under dark for 16 h. The reaction

m xture was filtered and washed with 5% Na[err] S[err]Jerr] sol ution
in distilled water. The chloroform | ayer was dried over anhydrous NgSO4

and fil terqqlMld (CDeR) s\aamrﬁmdzﬂﬁ)dma‘n‘$2md30®5 (e | 108D, 418 G eAHYR

Choarires Wir-3 tmsoll 25, €0, 5T RHGANLAN The T TR ﬁﬂdﬂ‘?ﬂh. te

sol i d; rrp 8&68%13) (CxORIMS BS) mM 48 (MH+)15
EXAMPLE 5

5-{2-[ 2- (3 Chl or o- phenyl ) - 2- hydr oxyet h Iamn propyl } benzo[ |,
di oxol e$2, 2- di carboxylic acid bis- i‘lix oxy- et hyl) ester

To a stirre LK no]
propyl) - ben;go ?] ['{Qiﬁ)oi 55 éﬁl&% gﬁeﬁ?i) |y)s'|eﬁl\)2r sa ME;
mol ) in bea Imgxekr%?oﬁlsﬁﬁwxsﬁmpwﬁym«ywmcar&emylwt

di ssolved in chl oroform (30 nL) wegtepdded. The reaction mxture was
stirred at roomtenperature, under dark for 16 h. The reaction m xture
was filtered and washed with 5% Na[err]S[err]derr] solution in 25

di still1ed wat er . ATiseludbh oobf GK(ﬁR)anéuenvlmmxyckxbdnyn{&R)amdhbmpW-and

i ssol ved iRy e aRiANbRbIY-Lharc L INEGRIER3 GiBGHOAH MEia) ARy T
separ at ed sarbamoyimethyl Qsmré&lérgal %smml) in methylene phiprde: (2 only iveasdreatedhi t e

; (Cjil'l'} ?JSQ;TPO é\?ﬁ% 088 pUdTDifludtb&letle a6i8 ¥ roiHeRPérature for 18 h. THONBA (S 4S then
EXAVPLE 52 €vaporated, and the residue washed with ether to give 0.12 g of white solid (’l% salt);

5- { 2- [ 25( 3-KEn NMR-(PMBOH)e) 3- 1101206y, cli5hH), 26 (] 2} 3,0-166m,0f IH3]S.0 (m, 4
di oxol'e- 2,45 o £3EPPM), 6.88%hs PhHS, 7.56 (fm, 2 B8 "Mbs, Y BRICMLEXY 19 k')

(KBr): 1765, 1654 cm-1 (C=0); MS (ES) m/z 648 (MH*).

EXAMPLE 69
20 5-{2-[2-(3-Chioro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid cyclopropylmethyl ester

The title compouhd wis prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and cyclopropylmethanol
25 according to the procedure of Example 1 as an off-white solid; I1H NMR (DMSO) &
0.25 (q,2H), 0.49 (g,2H), 1.01 (d,3H), 1.10 (m,1H), 2.49 (m, 1H), 2.85-3.20
(m,4H), 3.94 (d, 2H) 4.85 (bt, 1H), 6.58 (d, 1H), 6.76 (m,2H), 7.35(m,3H),
- 7.46(s,1H); IR (KBr): 1653 cm-1(C=0), 1747 cm-1 (C=0); MS (CI) m/z 476 (MH+).
- Anal. Caled. for Co4HeCINO7: C, 60.57; H, 5.51; N, 2.94; Cl, 7.46. Found: C,

30 56.38; H, 5.16; N, 2.61; Cl, 7.60.



ester 5 | : To a stirred suspension of
5-12-[ 2- %,6 uﬁf ophenyl) 2- hydr oxyet hyl am no] -
- benzo

propyl) 3] di oxol e- 2, 2-di carboxylic acid disilver !ﬁ‘i’"?i’oﬂ"@m 3
mol) in anhydrous chl orof orm 1-(2, 2-di met hyl propi onyl oxy) et hyl i odi de
(9 rrrml) di ssolved in chl oroform(30 m_) was added. The reaction

m xture was stirred at roomterrperatuhg under dark for 16 h. The
reaction mxture was filtered and washed W|th 5% Na[err] S[err]derr]
solution in distilled water. The chl oroform | ayer was dried over anhydrous
MySO4 and filtered. It was evaporat ed to dryness and the residue

obt ai ned was dissolved in 5 ﬂ{Pl?Eh‘()'jd acetate and 60 nL of hexane
was added. The separ at ed solid was tere and washed with hexane to ..

yield a white ¥ $¢Pb|2)r0ypb¢wl)5%¢wdmmsfﬁ9ylamm01 -propyl}-

EXAVPLE 53 benzo[l 3]dloxole-2 2-dicarboxylic acid cyclobugyl
5-{2-[2-(3-Chl oro- phenyl )-2- hydroxyetyhyl am noj }p')ropgps B‘eerﬁlz'%l[ e’s\t_ﬁr
dloxole , 2-di carboxylic acid bis-(3,3-dinethyl-butyryl oxynmethyl) ester

20 TcTlee titlei crorﬂpblmdspmpnepﬂed)fﬁ-om 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

o ééyl[)z S B berteo Y SR DY R, ey aid gl eyelabupyimetiapoly s 3
mol ) i n accordingrinythe quecedhreopfoExample, lsaajamvmwmwwl Yk \NefIRh YIDMS®Ji de (9
mol ) di $3@)1vedl3hy, 175(mcm?r?§9(rﬂ‘2§-§0 2”4(? rr@d%és 1@@5 °3% grgggm xture

was stirred atf r erature; f'or tion

m xture (¥4 gge@ éﬁ% Vath §ot- WFDh 6558, Nh[ Hﬂ]@?ér@%r? 35m,38hl ut i on

| Edd:‘]ﬂt |t I7.46{s MDAR (KBO: mwrﬁgcaémo 3, ayﬁr cHEIS(CHO)e 1D ¥EY) rﬁﬂfwé[ % SO[ err]
SI ssol ve?[ﬁ gil&d%?ﬁgsﬁﬁgéﬂ]@{ %cgfﬁye ?d?%g[qh@egtﬁ e@e&ﬁ Oﬁ%’é‘ gﬂed The

separ at ed7s@; i Jnb% Ni 2I4§r€ﬂ683 and washed with hexane to yield a white

solid: np 104-105 (dDec): yield 98% MH . 678. 30 VO 97/ 43273
PCT/ US97/ 08148 - B3 -
EXAMPLE 54 EXAMPLE 71

5-{2452- (3- Chlsmw-n:zh(mﬂﬂlozowrmy-zehbukaﬁymhpmﬂm&]bspaﬁm 3]
benzo[1,3)dioxole-2,2-dicarboxylic acid bis 2-(3-Thienyl)ethyl- ester -

The title compound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2-(3-thienyl)ethanol
20 according to the procedure of Example 1 as yellow crystals (HC! salt); 1H NMR
(CDCI3) 81.33 (d, 3 H), 2.82 (m, 1H), 2.95 (1,4H), 3.20(m, 2H), 3.48 (bd, 2 H),
4.45 (1, 4 H), 5.50 (bd, 1 H), 5.60(bs,1H), 6.75-7.00(m, 7H), 7.21-7.32(m, 5H),
7.45(s,1H), 8.70 (bs, 1 H), 10.10 (bs, 1 H); IR (KBr): 1765 cm-! (C=0); MS (CI)"
m/z 642 (MH*); [a] -21° (c, 1.0, CHCl3). Anal. Calcd. for C34H3,CIS2NO;-HCL:
25 C, 56.63; H, 4.75; N, 2.06; S, 9.45; Cl, 10.46. Found: C, 55.89; H, 4.95; N, 1.87;
S, 9.45; Cl, 9.95. .

EXAMPLE 72
5-{2-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
30 benzo[1,3]dioxole-2,2-dicarboxylic acid 2-(3-Thienyl)ethyl ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propy!}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis 2-(3-thienyl)ethyl-
ester according to the procedure of Example 22 as an off-white solid; 'H NMR



di oxol e- 2, 2-di carboxylic acid bis-[I-(3,3-dinethyl-butyryloxy) -
ethyl)}es To a stirred suspension of 5- PCT/US97/08148
%r@‘ﬁ%’nyn 2- hyd

2-[2-(3-ch roxyet hyl am no] - .
propyl)-benzo[ 1, 3] di oxol e-2, 2-di carboxylic acid disilver salt (2.0 gnms, 3
mol ) in anhydr ous chl orof orm 3, 3-di net hyl but yryl oxyet hyl iodide (9
nmml ) dissolved in chl orof orm (30 g5) was added. The reaction mxture
was stirred at roomtenperature, 10 under dark for 16 h. The reaction

m xture was filtered and washed with 5% Na2S203 solution in distilled
water. The chloroform | ayer was dried over anhydrous MySJ err ] and

filtered. kbmw/ nfwma%sprﬂryggﬁmzdm%mﬂsw&mmaeq HWaH),
6P

cepar at od 54 Bl ot 019t 308, F N4, TR sind 6 SIS, [

separ at ed 3 @’Sw&g)
sol i d: P mBB)B 1682 &ri- 1 (0=0)¢1 1751286 NE=OJOBIS (C) m/z 532 (MH+). Anal. Calcd.

EXAVPLE I X am no]
propyl }beng%r[ng}?émsxqu 9 §§7écaY bgéiﬁvgkgﬁd&)&g 3 cyc%geg ;ﬁahﬁ

pr opi ony| ol dedd\N,) 2.341 8/ 5. 28; Cl, 5.98. To a sti rred suspensi on of
5-(2-[2-(3-chl orophenyl ) - 2- hydr oxyet hyl am no] -
propyl)-benzo[1,3]dioxole-2,2-dicarbox lic acid disilver salt (2.0 gns, 3
nmol ) in ‘anhydrous chl or of or m yI pr opi onyI oxy i odi de (9

mol ) di ssol ved 51-{12 [2-(3- qjm@{-@fm{eﬁ $2-1i: nind] l}L on m xture

t d t
mxture was {PREGRIIBIRAlATh R TRl i er q}“s[ {:]h?swa%}hﬁeert%?& ut on
in dist@lled water. The chloroformlayer vvas dried over anhydrous MySO err]

d filt d. | t '
Sy iy o RS Ao ST IS MR
separ at ed sthaerle]%P‘fqu’Ueb@do 1,3)dioxpld-2irdicatbouylich anidkannd t @-chiasbethanolhi t e
solid; np ;&%rénrlg t64RE brocklifit tof BRMpIMMHasd Yellow3Qystals (HCI salVHORMR273

PCT/ US97/ O%BME0) 5113 (d, 3 H), 2.65 (m, B} 3.153 630en )03 8 byt wﬂm@d“oiy'

EXAMPLE 56 (D!
15 H), 5.55 (bd, 1 H), 6.40(bs,1H), 6.86(d,1H), 7.08(m,2H), 7.40-7.58(m,4H), 8.85

(bs, 1 H), 9.40 (bs, 1 H); IR (KBr): 1770 cm-! (C=0); MS (CI) m/z 548 (MH*); [c:z]zl)5 :
-28° (c, 1.0, DMSQ). Anal. Calcd. for C24H26CI3NO7-HCI: C, 49.42; H, 4.67; N,
2.40;Cl, 25.9. Found: C, 49.69; H, 4.38; N, 2.32; Cl, 23.20.

20 EXAMPLE 74
5- {(2R) 2-[(2R)-2- (3 Chloro-phenyl)-2-hydroxy- ethylammo] propyl}-
benzo(1 3]dxoxole-2 2-dicarboxylic acid bis-(2-ethylbutyl) ester

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

25  ethylamino}-propyl)-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2-ethylbutanol
-according to the procedure of Example 1 as an off-white gum (HCl salt); 1H NMR
(CDCl3) 8 0.80-0.95 (m, 12 H), 1.25-1.45 (m, 10 H), 1.50-1.65 (m, 3 H), 2.75-2.85

{m, 1H), 3.10-3.40 (m, 1H), 3.47-3.49 (m, 2 H), 4.25 (d, 5 H), 5.50 (d, 1 H), 6.70-

6.80 (m, 1 H), 6.80-6.90 (m, 2 H), 7.20-7.45 (m, 3 H), 7.46 (5, 1 H), 8.74 (bs, 1

30 H), 10.06 (bs, 1 H); IR (KBr): 2964 cm! (-OH), 1766 cm™! (C=0); MS (ES) m/z
590.4 (MH"); [a)5 -21° (¢, 1.0, CHCl3). Anal. Calcd. for C33HgsCINO7-HCE C,

61.34; H, 7.08; N, 2.24; Cl, 11.32. Found: C, 61.09; H, 7.46; N, 2.12; Cl, 10.77.



et hyl am no] pfopyl }benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-

benzoyl ester 5 To a stirred suspension of
5- (2- [Z%ég‘z'ﬂ%J?ophenyl) 2- hydr oxyet hyl ami no] - PCT/USSTOB148

propyl }-benzo[ 1, 3] di oxol e-2, 2-di carboxylic acid disilver salt (2.0 gns, 3
mol ) in -anhydr ous chl orof orm benzoyl oxynet hyl iodide (9 mmol)

di ssol ved in chlorof orm (30 m) s added. The reaction m xture was
stirred at roomtenperature, under daPk for 10 16 h. The reaction m xture
was filtered and washed with 5% Na[err]S[err]Jerr] solution in

distilled water. The chloroform | ayer was dried over anhydrous MSJ err ]
and filtered. It was evapor ess and the residue obtained
was dissolved in 5 nL of ethyl Et)ﬁ&jmtﬁféﬂgland 60 nmL of hexane was added. .
The separ &tiddRIe2-[(RRH2- ﬂ-l@bhn‘@ -phenyBshdydroxy-ethyhainnahpriopyt}el d a
\IghXIAJ\/I%LSE °|5'7d beliRof31divRoled8 2. dichrboly B Y cidt "ingg@-mla?hylbutyl)ester
5-{2-[2-(3- Chl or o- phenyl ) - 2- hydr oxyet hyl am no] propyl }benzo[l 3]

di o?ose 3 2- dlmrthl%b uﬂ&lvﬁhsgc a(r@dzmvlsq&y[z ﬁﬂ. th:?@m - To
a stirred,s i on [o oxye am'no
propyl }- 881%’3"6@?“@ ol?eé’zéﬁz‘{] (&%F @*‘F‘@’%ﬁ@l‘ﬂ ﬂﬁ“%l gé&ﬂ“ﬂy ytanpl gy 3
mol ) i naccord-ingntoytiie qu:edtniemf(ﬁxamplell las lan @ff-white fdant (HOW isale); (191 mmk)

di ssol vedoheald @00f@! 12680135 (1 ki ??‘ij‘é@d(m-r?%) ff%(;itzz%‘ e vas

'stirred at room tenperature, e T aCtl m xture

was filt 345380 dmadstibcd-30 h %wvl\l&ﬁér(b]isﬂ & P@Sethbs] 193), G.T706. 80{1(@51
di st ! edi)wsfsers o0 (@, gf}hpmisw %'(ﬁV@H)V‘@is%' i), QYA (RN 1Y, osod B err ]

and 11 SIS0 (kB b o, GORB TS gt S bt §35§ﬁﬂ4ih§fr§éb3£4axméag3§id
The sepatﬁoe{e w @Hm? fA b, Ev:ﬁseq ?P%EWN%SHG vgoaoaﬁxwemmg el d an

ivory solid ’97/ 43273
PCT/ USQ?P@&@ 11 85. Found 5998 H, 7.04; N 2.24; Cl, 12.09. - 55 -
15 " EXAMPLE 76

5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[l,3]dioxole-Z,Z-dicarboxylic acid (3-methylbutyl)ester

The title compound was prepared from 5-{(2R)-2-[(2R)-2¥(3-chloro-phenyl)—2—

20  hydroxy-ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3-methyl-
butylester according to the procedure of Example 22 as an off-white solid; 1H NMR
(DMSO) & 0.80-0.85 (m, 6H), 1,02-1.09 (m, 3H), 1.45 (q, 2H), 1.55-1.70 (m, 1H),
3.01-3.05 (m, 2H), 3.15-3.25 (m, 1H), 3.26-3.40 (m, 2H), 4.15 (1, 2H), 5.00-5.08

(m, 1H), 6.45 (bs, 1H), 6.55-6.65 (m, 1H), 6.75-6.90 (m, 2H), 7.45-7.49 (m, 5H),

25 751 (s, 1H); IR (Kbr): 3394 cm™! (-OH), 1651 cm'l (C=0); MS (ES) myz 492.0
(MH); [e]% -22° (c, 1.0, CHCl3). Anal. Caled. for CosH3oCINO7: C, 61.04; H,

6.15; N, 2.85; Cl, 7.20. Found: C, 59.80; H, 6.10; N, 2.89; Cl, 7.10.

EXAMPLE 77
30  5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-adamantan-1-ylmethy! ester

The title compound was prepared from 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid and adamantan-1-



EXAMPLE 58

5-{2-] 2- (@-?qg@ﬁg phenyl ) - 2- hydr oxyet hyl am no] pr opyl }benZO[Pbl%smmsus ‘
di oxol e- I carboxylic acid bis-(2,2- dlnethyl but yryl oxymet hyl ) ester

5 To a stirred suspensi on of

5-(2-[2-(3-chl orophenyl ) - 2- hydr oxyet hyl am no] - '

propyl)-benzo[ 1, 3] di oxol e- 2, 2- di car boxy ic acid disilver salt (2.0 gnms, 3

mol ) in anhydr ous chl or of or m 2, 2-di met hyl but yryl oxynet hyl iodide (9
mol ) di ssolved in chl oroform (30 nL) was added. The reaction m xture
was stirred at room tenperature, under dark for 16 h. The reaction

D-"*

0ot T ed Yimlahl ot WO Btbcbiled of BBRpf! { boLhhhRRd kHER R 1 ' " 11
and fi1terNMR (EDGD 5ol a5 dmui2ED. 1S5, Addh bl (bhi2 EDs i1 &t fmn3Wsias
di ssol ved { 81,67 (m, if‘ﬁ)oﬁ 66)di17$ (BCEIHY 4.6 9?”(1 ‘i‘h{“—a 26 (X)) 5403 agdgﬁd The

separ at ed sol i d was exane yl el | vory"
solid; np 4B-38%B(x 46y 46 (9,7%*),%115 @, 1*@7 .63 6bd, 1H), 6.75 (
EX??/E’I&)E ggiéz% 56% 89§ g;z;%i 7.23-7. % (n'ngH), 7. é:? (s, ;Ié) Hgg 74 (bs, ﬁH), 10. 11? (bs,

(KEy) 341K and 267 g =00 MS 51 ORY; tay2
benzo[ 1, 3] I D
e i s g o s
added dropévf‘églg‘?‘fﬂdocaG%Cﬂsdkgcﬁ@’r'?dmgté]pérﬂgon of (R

R)-5-[2-[2-(3-chl orophenyl) - 2-

hydroxﬁ)et hyl am no] propyl]-1, 3- benzodi oxol e- 2, 2-di carboxylic acid disilver
salt ( g, 6.3 mml) and CHCl[err] (100 m.). After the addition, the
m xture was allowed to 25 conme tEXAMPLEe#perature and stirred for 24 h.

Diethyl ethgrge i?ﬁg-fﬁi)ll)"@sﬁ;iaé‘ilﬁg d«k g)th%ndl) -2- ﬁf@rjﬁ@%&ﬁﬂ%r{ﬁdﬂ]uﬁoﬁfﬂ the

precipitated so
concent r at Benzofl3dioxolgt2 7268#?[@?@@#‘&&9‘6 Bifd (3. Bedimethylrprapy)q@sten y

chromat ogr aphed t hrough sili ca gel, eluting anhydrous solvent (EtQAc /
hexanes 11 Toe i rbbsud YoO Mok ARSI o (e fantondS i o5k ™
d err] H erethglahiio}rpropyl Ghenzb] 1,8)diadlEB9,2-dicarbox3dic N, 4ci®4; Fandnd: 2,2- C,
00.88: M @mpdiyiopdno! Becording to the piRedifre b8 Ekmple 1 as an off-white foam (HCI
salt); 'H NMR (CDCl3) § .924 (s, 18 H), 1.45 (d, 2H), 1.75 (s, 2H), 2.80 (m, 1H),
3.17 (m, 1H), 3.45 (m, 1H), 3.98 (s, 4H), 5.45-5.55 (bd, 1H), 5.63-5.67 (bs, 1H),
20 6.75-6.80 (m, 2H), 6.80-6.89 (m, 2H), 7.25-7.35 (m, 3H), 7.440 (s, 1H), 8.75 (bs,
1H), 10.10 (bs, 1H); IR (KBr) 3355 cm! (-OH), 1767 cm’! (C=0); MS (ES) m/z
562.3 (MH*); [aly -23° (¢, 1.0, CHCl3). Anal. Caled. for C3gHsoCINOy: C, 60.20;

H, 6.90; N, 2.34; Cl, 11.85. Found: C, 59.74; H, 6.97; N, 2.23; Cl, 11.60.

25 EXAMPLE 79
5- {(2R) 2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]}-propyl)}-
benzo[1,3]dioxole-2,2-dicarboxylic acid adamantan-1-ylmethyl ester

The title compound was prepared from 5-{(2R)-2-[(2R)-2-(3-chloro-phenyl})-2-

30  hydroxy-ethylamino]-propyl )-benzo[1,3}dioxole-2,2-dicarboxylic acid bis-adamantan-
1-ylmethyl ester according to thé procedure of Example 22 as an off-white solid; 1H
NMR (DMSO) & 1.03-1.09 (m, 3H), 1.4 (s, 6 H), 1.45-1.64 (m, 8H), 1.86 (s, 4H),
'3.02-3.15 (m, 1H), 3.25-3.55 (m, 2H), 3.70-3.80 (m, 2H), 4.58 (s, 2H), 5.06-5.10

(m, 1H), 6.52-6.65 (m, 1H), 6.79-6.88 (m, 2H), 7.32-7.49 (m, 3H), 7.49 (s, 1H);



-56 - EXAMPLE 60
5-{2- [2- m'll, 0- phenyl ) - 2- hydr oxy- et hyl am no] -

propyl }benz %] di oxol e- 2, 2-di carboxyl i ¢ acid bi.s-am de PCI/USH7/08148 . A

m xture of 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-ethyl am no] - propyl) - _
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-ethyl ester (2.4 g, 5 mmvol) and

anmoni a (excess) was stirred for /48 h. The reaction m xture was
concentrated and the residue obfdi'ned was extracted with chloroform:
met hanol (3:1). It was washed with water and dried over anhydrous

MySO4. The organi c layer was filtered and concentrated. 10 The residue
obt ai ned t 0g er si ted wth 9:1 chl oroform
net hanol I\[(%&S}?rgpag%c faﬁi@ @86? ?gld’m (=6 M§%§SMMZ5 76.3
EXAMPLE EIMH*), oy -29°(c, 1.0, CHC13) Anal. Calcd. for C31H36C1N07 C, 65 31; H,
5-{2-[2-(3:Ch oro phené %} 2- hydr oxy- et hyl am no] yl } 15’
benzo[ 1, -3 0¥ o?-862Ch 63 dravady i 6448 H. 642;9,21,[3:%;9@9 1, 63 de A
m xture of 5- (2-[2-(3-chloro-phenyl)-2-hydroxy-ethyl am no] - propyl)-benzo-
[ 1, 3] i oxol e-2, 2-di carboxylic aci Ls-eth ester (2.4 g, 5 mmol) and
Exhieck H

| sopr opyl am ne (10 L, exce uxed in ethanol for 48 h. The
react i on- §r{(2R)e2v{2R)02-(3cChbexrt- -phieag!adch ¥ dvoxyeetithla niif b?]-l ﬂﬁS
wat er

and ari od e brRARGE SR SRHIONE Hia (. dimglBhmopyDedtan, ane

concentrated. The residue obtained was chromat ographed over silica gel
chuted wi th O: Tudiidichlth Hawaﬁﬁ}éggﬁa'fga.ﬂ SRS 2AAY 213 ERSrapRAGH- 20! | & P
EXAI\/%QE ggdroxy-ethylammo] -propyl}-benzo[1,3]dioxole-2,2-dicarboxylic  acid - bis-(2,2-
g { 2- H (Bmeihybpppt) sier accbriig rt@m&;&b&adhﬂ%f@:l ©PYla} a white solid; IH
enzo
mixtar e QTMECEMS0S 50 86E B Y L brr 8 %&?ﬁéﬁﬂ%ﬁéﬁnﬁﬁ)p%whenzo-
[1, 3] di oxXvl, dHD), 338i (sabHH3:80 (t, 2K 4.55 £s, eltI-b)yIS 03smer 1M 64523(m5 THypé)61and
T outy| A, 679l ¥ 7GR Sk (G0 R BB e ot e
ext r 3t e 4&-@%“@3%4 6 (GePh VS| (ESy miy 492.3 (MFR); V\F&'&vaasrf&ﬁ (@i tHwat er
and dr i ey ARBY LAYE | i‘%;&Hﬁicgl - E@“B?Ohalﬁ"r 185 N02 851 \ciersy and

concent r at ed. re5| was chronat ogra ed’oVer’ sTii gel
Found: C 56.96; H565 » 2.63; Cl, 7.05.

EXAMPLE 81
20  5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]- propyi}-
benzo[1,3]dioxole-2,2-dicarboxylic acid (3,3-dimethylbutyl) ester

The title compound was prepared from 5- {(2R)-2-[(2R)-2-(3-chloro-phenyl)-2-

hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3-methyl-
25  butylester according to the procedure of Example 22 as an off-white solid; 1H NMR

(DMSO) 5 0.87 (s, 9 H), 1.04 (m, 3H), 1.50 (t, 2 H), 3.34 (s, 8H), 4.20 (t, 2H),

4.95-5.05 (m, 1H), 6.35 (m, 1H), 6.60 (m, 1H), 6.75 (m, 1H), 7.34-7.46 (m, 3H),

7.48 (s, 1H); IR (KBr) 3410 cm! (-OH), 1745 em-! (C=0), 1651 cm-! (C=0); MS

(ES) m/z 506.4 (MH*); Anal. Calcd. for Co6H32CINO7: C, 61.72; H, 6.37: N, 2.77:
30 Cl, 7.01. Found: C, 60.69; H, 6.20; N, 2.63; Cl1,7.06.



WD 97/ 43273

PCT/ US97/ 5%%@ SU7/08148
eluted w 4f.':’hloroform nmet hanol to yield a brown sem .T% ylleld 1.6
g; 61% M+H 532. EXAI\/PLE 63 5

5-{2-[2-(3- Chl or o- phenyl ) - 2- hydr oxy- et hyl anm no] - propyl ) -

benzo[ |, 3] di oxol e- 2, 2-di carboxylic aC| bi s- phenyl net hyl am de

A m xture of 5-(2- [2 ('3-chl oro- phenyl)-g-hydroxy et hyl am no] - propyl } -
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-ethyl ester (2.4 g, 5 mmol) and
10 benzyl am ne (10 m., excess) was refluxed in ethanol for 48 h. The
reaction mxture was concent g AMPIR §¥e residue obtained was
‘extracted with chloroform @hanol &3: 1%. |t VE:IS vva,she]d w t h _wat er
“and dried SrE2BhAyHRBIs2NGShlonarphenpylhi2chydroxy-ethylapingl-prep¥d- and
concentr at ed. Th%ém{d;@dmmmmwmtﬂgdapmdl.tmelmy:l-i lica gel

eluted with 9:1 chloroform net Q | col orl ess spongy solid; np
101; 15 vyield 2.0 g; 67% l\/ﬂf:h@% yhietflyf] ‘ester”

EXAMPLB 64
benzol 1., 3] df oxorhE BEBHboung Wek Blobaftl ord E%*%—Ef-anéﬁghﬁ* P2 hydrony-,
A ni xt ur eethy}aminp])ipropy}}-benzohl . Bldinxeles At dicarbexy &p@sznyL@dhl)rmﬁhy lobmﬂy

benzo[l 3] ﬂbm%x%aoramg'xsaﬁ E@?&CW éﬁprwtdsydn SFtvetite( solfh; 9’ HSNmmI) and
2t

e eflu £ or 48

h The rea@?ﬁﬁﬁﬁd 1\%Ff%?gre "%léloﬁti-g 2%@% E%fa% Led was
ext ractled Wdit(n, alﬁl-blcpd':lohenyl) 2% (myEdh@H)| 3-83: (by,. 3H,t Clia CHgs Bdd(bzs,t lHwat er
and dried dypau r a EYeL 4 1{8red
and concen?ﬁz gmu Qﬁé% es? ugﬁa t (B‘ng 1 éHSJ 833 ¢brr')gt OA/\?‘; I-?ué*dhg\/er
silica gel OE)L6.88 (dd.th=9.9 1c3 Bzofl bk n‘u‘-Hbth@ﬁdﬁ 1R, Wd‘l)d 760%(&;% 8.35
Sé% :ngEng 5ﬁ9 AYiES) 9. 3‘8094mm,13‘1~%ANH)+ 981(s, 180Ar-H), 8.8 (brs, 1H, NH), 9.4

{brs, 1H, NH); IR (KBr, cm’ 1y 3400 (OH), 2900 (NH), 1760 (CO); MS mie 641

15  (M"); Analysis for: C3gHsCINO;XHCL: Calc'd C,63.71; H, 7.28; N, 2.06; Found C,
63.72; H, 7.03; N, 1.91.

EXAMPLE 83
5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
20  benzo[l,3)dioxole-2,2-dicarboxylic aicd bis-(2-cyclohexyl-2-methyl-
: propyl) ester.

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2-cyclohexyl-2-

25 methylpropanol according to the procedure of Example 1 as an off-white solid; 'H

NMR (DMSO-4,,400MHz) & 1.1 (s, 6H, CH3, CH3), 1.45 (s, 6H, CHs, CHj), 1.5

(s, 6H, CHs, CH3), 2.6 (m, 1H, CH), 3-3.3 (m, 3H, CH, CH,), 3.4 (brs, 1H, CH),

4.04 (s, 4H, OCH,, OCHy), 5.05 (m, 1H, CH), 6.35 (d, J = 4.17 Hz, 1H, OH), 6.85

(dd, J = 7.9, 1.32 Hz, 1H, Ar-H), 7.07 (m, 2H, Ar-H), 7.38-7.42 (m, 3H, Ar-H),

30 7.5 (s, 1H, Ar-H), 8.8 (brs, 1H, NH), 9.4 (brs, 1H, NH); IR (KBr, cm) 3400

(OH), 2900 (NH), 1760 (CO); MS m/e 698 (M+H)"; Analysis for: C4gHs¢CINO;xHCI:
Calc'd: C, 65.38; H, 7.82; N, 1.91; Found: C, 65.32; H, 7.96; N, 1.94.



5-{2-[2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl ami no] - propyl }.

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-(glycine ethyl ester) am de

A mi xt ur¥O814¥3ci ne ethyl ester.HO (1.1 gm 8 nmol) andPSHAISATIEIAE hoxi de
35 (424 nmg, 8 mmvl) was stirred at roomtenperature in ethanol for fifteen
m nutes. At WO 97/ 43273 -

PCT/ US97/ 08148 - 58 -

t he end, 5- - 66 -

2-[ 2- (3-chl oro- phenyl) - 2- hydr oxy- et hyl am no] - pr opyl ) -

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-ethyl ester (970 ng, 2 nmol)

was added to the reaction refluxed for 48 hours. At the
end et hanol was renobved. Tﬁw&@%t ai ned was added to ice cold
wat e][ agdSS(QIDRI)aZ-QGZRQJZ -3 @kl oro- prepyl)- Z'Jltydioxysdhlyﬂlanﬂﬁo]if l@i;yi‘l

purifie Si Q o]

Phl or of or BB SiSFaIe 2.2 st BRI SBLAL Mistib-Bretby Ftitens brapy) it 502
EXAMPLE 66 ester.

5-{2-£2-(3-Chl oro-phenyl) - 3- oxazol i di nyl ] -propyl }-benzo[ 1, 3] di oxol e- 10

2, 2- |carboxyI|c acid

(2-[ 2- (3- Chl orige mmnﬁmmpmmr{&{%@c@m -phenyld2ihysirakyoxol e-
2f 23(;“/0% l@a‘ﬂnh@] 1}smbum,33aiokok%%w@rbok ﬂ: MEid Wasd di 35 ,}g £4 t.in 4 n
o] %

Re,

. eJred t rq ngﬁéﬁ_tt reforI
Trifl uorB?PE?é’P?R?"Q 1"8 'Qt °prf§ urso and
t he resul(DMS@%ﬁﬂWﬁz&M% ds 121, 4xi €He)d08—l 0 f(my 4B (EHz)',l'he o2 e(m,pl tate

ﬁ.’i%‘" tf*?@" cf’@ nﬁ?}ﬁfd‘&@ “’f?@[*@ A’E*MQY 0ty BICES, 3.3 »,402958f
(m 1 H3 3(4n(br,§H}H HQo 404 (s 4H) OGHZOCH), 5.09 (mals QR), J = 4.5
Hz, 1 H)63$@01(.41<}ffz H, oﬁ)%é‘igdlﬂé)whl@zﬂz zH‘AZrﬁ ?%J(f'l'?)ﬁ 70

(M ot naas’S 0, 3 a7 B2 (i 2P A 55 g e ALin, K8 o) 1740

d er r] H ak;, INHNG.4r(b}s, HEL,: NH); G8. (KBr, ldm™3.3360 (OH)32908) (NH), 876(Y(C6)}und C
57. 085 HarfiyéR for: CpHhCiRO7xHE: ChICH:- C, 50.92; H, 5.34; N, 6.36; Found: C,

50.72; H, 5.42; N, 5.96.

EXAMPLE 85 _
5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
20 benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-(2,2,4-trimethyl-pentyl)
ester.

The title compound was iarepared from 5—[2-[2—(3-chloro—phenyl)-2—hydroxy-' :
ethylamino]-propy!}-benzof 1,3]dioxole-2,2-dicarboxylic acid and 2,2,4-
25  trimethylpentanol according to the procedure of Example 1 as an off-white solid; 'H
NMR (DMSO0-d,400MHz) 8 0.65-0.9 (m, 24H, 8 x CH;), 1.09 (3, J = 6.4 Hz, 3H,
CH,3), 1.1- 1.4 (m, 4H, CH,, CH,), 2.62 (m, 1H, CH), 3-3.3 (m, 3H, CH, CH,), 3.4
(brs, 1H, CH), 4.04 (s, 4H, OCH,, OCH,), 5.05 (m, 1H, CH), 6.34 (d; 7 = 3.95 Hz,
1H, OH), 6.85 (dd, J = 7.9, 1.32 Hz, 1H, Ar-H), 7.07 (m, 2H, Ar-H), 7.38-7.42 (m,
30 3H, Ar-H), 7.5 (s, 1H, Ar-H), 8.7 (brs, 1H, NH), 9.1 (brs, 1H, NH); IR (KBr, cm’
l) 3300 (OH), 2900 (NH), 1760 (CO); MS mle 646 (M+H)"; Analysis for:
CasHs,CINO;xHCI: Calc'd: C, 63.33; H, 7.83; N, 2.05; Found: C, 62.96; H, 7.71; N,
2.44,



EXAMPLE 67 25

5-((2R) - 24 t oxycar bonyl - [ (2R) - 2- (3- chl oro- phenyl) - 2-

et hyl]- am%?%ri’gyl) benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acilgdd ?(7?-8“8

di et hyl car banoyl nmet hyl ester A m xture of
5-((2R)-2-{tert-butoxycarbonyl-[(2R)-2-(3-chl oro-phenyl )-2- 30

hydr oxy- et hyl ] - am no) - propyl ) - benzo[ 1,_?g7d_i oxol e- 2, 2-di carboxylic acid (0. 26
g, 0.5 mmol ) and anhydr ous potassium carbonate (0.28 g) in anhydrous
di met hyl formam de was treated with 2-brono-N, N-di et hyl acet am de
(0.39 g, 2 mol), and stirred at room tenperature for 3 days. It was
then diluted with water and hexanegx AampLEg8¢r esul ting suspensi on was

filtered. The eC| W t t yr at ed i um bj car bo ate 35
sol ution ol tiRroran Ry roriath Y lamipoL:bropy

white sol i d IieWszl‘,B]d:oxole-z 206 &rbok32ie3 aicd  bis-(2,2-dimethyl- pentyl)

PCT/ US97/ 08148 59-

NVR (CDCl[err]) [err] 1.0-1.5 (m 24 Eft®™> 6 (m 2H), 3035(m 10H), 4.0
(m 1H, 4.7-5.0 (m 4H), 5.5 6.0 (m 1 H, 6.80 (m 3 H, 7.26 (m
5

2 W 1R (KBr): 1 {fle compourkP&s Pbgakdd 6552 2-(¥%3 Chidko Phénylf: - Hylhaky-

EXAVPLE 68
5-{ (2R) - 2- pihylmipo)popyi deazofh Sidipyole-23,dicarkoxyichy | amFido] - peay| } - 2.2-
benzol 1, 3] éinsefﬁshser@an%: ge:&fdlhgwknecpraeeddmbéﬁeméylae%b@fmﬁ%dml 'n

t
5 (2R - 2 MR OV A0ERS A28 4y 18K, 6 1 GHiol Jrby (. LIH, CH, CH),
Bydr SXW ﬁt R\ (m,alHl,nGH)p3-3(8) (s BHDﬁB,lCHJz}iIMghB, 2HR -CGH); .0 ds,y4H1 c OTHl -

'S I et Iy | ne
chl ori de 3(/5)0[%} 509%[1?%@?3%@}9%@@ (de§t£3 1801-1} 119 OQ-Pf T6l uo*cpc()ié(':’g???t Qﬁélkf
room t enpeBat dHe Ardl), 7 h(s TiheArdilt UPR (dak ‘t&%ﬁ Hz, Ar-Hyah33-3:48d(madH, t he

d 1 T 195
{gf'r] lljeN\Nam%gch?h(gre?hemm we%bﬁis 1%1 Emi OMH fifes, Sﬁix ﬂ;ﬁ Eﬁ(kqirt): 4;0 (m
11, 5.0 0 350 4O, (S Y780 ol ME® e d7° MY, “hharysks Ve
cg.,H.,gcmo,me Calc'd: C, 62.38; H, 7.55; N, 2.14; Found: C, 62.47; H, 7.51; N,

2.31.

EXAMPLE 87
5-{(2R)-2-[(ZR)-Z-(3-Chloro-phényl)-2-hydroxy;ethylamino]-propyl}-
20 benzo[1,3)dioxole-2,2-dicarboxylic aicd bis-(tetréhydro-furan-3-
ylmethyl) ester.

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and tetrahydrofuran-3-

25  ylmethanol according to the procedure of Example 1 as an off-white solid; 'H NMR

(DMSO-ds,400MHz) §1.03 (d, J = 6.37 Hz, 3H, CH3), 1.5 (m, 2H, CH,), 1.9 (m,

2H, CH,), 2.6 (m, 3H, CH), 3-3.3 (m, 3H, CH, CH,), 3.4 (brs, 1H, CH), 3.6-3.7

(m, 6H, CHy), 4.1-4.15 (m, 6H, CH,), 5.09 (m, 1H, CH), 6.36 (brs, 1H, OH), 6.86

(m, 1H, Ar-H), 7.07 (m, 2H, Ar-H), 7.38-7.42 (m, 3H, Ar-H), 7.47 (s, 1H, Ar-H),

30 8.84 (brs, 2H, NH, NH); IR (KBr, cm™) 3300 (OH), 2900 (NH), 1760 (CO); MS

mle 590 (M+H)"; Analysis for: CsoH3sCINOpxHCI: Calc'd: C, 57.51; H, 5.95; N,
2.24; Found: C, 57.80; H, 6.30; N, 2.21.



H, 661 (m I H, 680 (m 3 H, 7.26 (m 2 H, 87 (bs, 1 H,9.2 (bs, 1
H; IR KBr): 1765, 1654 cnierr] (C=O; Ms (ES) nfz 648 VHH) .
EXAMPLE W6 9343273 PCT/USY7/08148
5-{2-[2-(3-Ch|oro-phenyl)-2-hydroxy-ethy|an1no]-propyl}-

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid cycl opropyl net hyl ester

The title conpound mas pr epar ed fron15 {2-]2-(3-chl oro-phenyl) - 2- hydr oxy-
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol & 69- 2. di carboxylic acid and

cycl opropyl met hanol 25 according to the procedure of Exanple 1 as an

off-white solid; [err]H NVR (DVBO) [err] 0.25 (q,2H), 0.49 (q,2H,
1.01 (d,3H), 1.10 (mIH), 249( %€§5320 (md4H), 3.94 (d, 2H)
4.85 (bt 6.58 (d, 1H), 35(m 3H), 7.46(s,1H); IR .

(KBr): 1653(?@&{)@&1%8&@ (3-1(?nlx>mhenyl)(mrm-emmamno}]ﬁ-@wﬂg
Anal . Cal cd. baﬁiog,sgd.h%fé.n]ﬁhmgwxbu15 é’i@ %Ys.gfdé@r%}y Do, 4 94 C'

7.46. Found:

97/ 43273 ‘trimethyl-pentyl) ester.

PCT/ U§97/ 08148 . - 60-
EXAMPLE 70

5- { 2- [ 2- ( 3- ChI BESiSROmAOPNY Was ProRared fom énﬁzni?r(%fts?}yrehﬂnyl)-%hydroxy-
benzo[ 1, Q]hjfilmmb]apﬁzp?}}dbmoﬂcﬁ@ﬂioxoleéﬁ;l—dxcm}bok cid ami dye yhethaiol

Th | f 5 3- chl.o d -
M e A
cycl obut ¥ 9§c@@>r th® x EHshd .§ (mc tHuCE) o2 1Emiri]b'l eCI‘_l) a6an
of f - wbi tQmqu ctHi e3-BJ4HAMH( BYBQAH, CH,),83.6318 (Brs3PH, dH)7

1.92 2 051 d, 2
4. 85(Enbt Hgg]"(éq)“ .151 %g')?gls%mft 8C§*>3§%¥%@HIH'1‘§*)-7H6)§%G$ ( IR H)
g KBlr) C;efvzmn[mr OH)C635, (damJ:lw{ EBB%H:( @F@)Ar-%?(@ (m/2H, APHY Métlsl g
na C, (o) ,
ingl, R chomChEhg] AR 1L ISHET i G &, D2 3ok 160 0 O
_ (XBr, cm’ ) 3400 (OH), 2900 (NH), 1750 (CO) MS ml/e 678 (M+H)"; Analysis for:
15  CseHs;CINOgxHCI: Calc'd: C, 60.50; H, 7.47; N, 1.95; Found: C, 60.30; H, 8.09; N,

1.62.

EXAMPLE 89

5 {(2R) 2- [(2R) 2-(3- Chloro-phenyl) 2-hydroxy- ethylammo] -propyl}-

20 benzo[1,3)dioxole-2,2-dicarboxylic aicd bis-(2,2-dimethyl-3-phenyl-
| propyl) ester.

The title compound was 'prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 2,2-dimethyl-3-
25  phenylpropanol according to the procedure of Example 1 as an off-white solid; 'H
NMR (DMSO-ds,400MHz) 6 0.82 (s, 12H, 4 x CH;), 1.08 (d, J = 6.37 Hz, 3H,
CH»), 2.6 (m, 1H, CH), 3-3.3 (m, 3H, CH, CH,), 3.4 (brs, 1H, CH), 3.96 (s, 4H,
OCH,, OCHy), 5.04 (m, 1H, CH), 6.35 (d, / = 4.17 Hz, 1H, OH), 6.89 (dd, J =
8.13, 1.53 Hz, 1H, Ar-H), 7.05 (m, 4H, Ar-H), 7.14 (m, 8H, Ar-H), 7.38-7.42 (m,
30 3H, Ar-H), 7.5 (s, 1H, Ar-H), 8.81 (brs, 1H, NH), 9.38 (brs, 1H, NH); IR (KBr,
cm™) 3400 (OH), 2900 (NH), 1760 (CO); MS mie 714 (M+H)"; Analysis for:
C42H4sCINO,xHCI: Calc'd: C, 67.19; H, 6.58; N, 1.87; Found: C, 66.69; H, 6.53; N,

1.83.



EXAMPLE 71 15

S-{2-[2-( sphenyl ) - 2- hydr oxy- et hyl ami no] - pr opyl } -
benzo[ 1, Sﬁﬁﬁgﬁﬁ , 2-di carboxylic acid bis 2-(3-Thienyl)et ﬁCFf“sg’ 1.8

The title conpound was prepared from 5-(2-12-(3-chl oro-phenyl) 2- hydroxy-

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and

2- (3-thienyl)ethanol 20 accordi ng to e procedure of Exanmple 1 as yell ow
crystals (HCL salt); [err]H NWR (1 [err]) [err]1.33 (d, 3 H), 2.82
(m 1H), 2.95 (t,4H), 3.20(m 2H), 3.48 (bd, 2 H), 4.45 (t, 4 H, 5.50
(bd, 1 H), 5.60(bs,IH, 6.75-7.00(m 7H), 7.21-7.32(m 5H),

7.45(s,1H), 8.70 (bs, 1 H), 10:10 gxsaMPIR 90 R (KBr): 1765 cnferr] (C=O;

?/Er ( gl[ )er r] Fﬁe&&%éﬁ&gﬁ’p?@“"’259%3'33’565%%'909’0%'%? J’%iﬂ‘o ,r;%!&;l’y -l Sd45 |

C, 10.46. Fobefizofd,3fdioRkdle-2{2-dicAbboRylid. £iéd bis- (te‘BraEydh‘i)' p¥ran2-95.
EXAMPLE 72

5-{2-[2-(3-Chl oro- phenyl) 2- hydroiymgfw ?ﬁtf‘ld] propyl)- 30
benzo[ | $3] di oxol e- 2, 2-di carboxylic acid 2-(3- Thlenyl)ethyl ester

ot byl ari ﬁof"g‘r’ﬁtﬁﬁ OB PR ns Léf%#%?%%. (2253 GO AR b a0
2- (3-thi enyﬂyyémwpp -propyl}- @@@ﬂl Hdioseler d%cerhopwhq) méewr éettaby@some? 22 as
an of f - whi égnyﬁ% Sthiridl acddrdink ib W procedure of Exafipl® 1/ A3 'oFf-white solid; 'H NMR

PCT/ US97/ 0 -4 4OQMH $ 1,10 (4 56537 Bz BHCHip. 11143 (m4212!5<ql-§é,_|)1 3-4. 80

(DVBO) [er
(bt, 1M, 1.6 (mb8H2 CHyg, 17H.8 6Gn,62ZKd CHI), 266 {8y dRHFH),73-35% dml 19H; CH,

A O d S osirodty N fn el e
C, 58.70; Ki, A=0817 Nz, $6-§5c@, Ja 8.13 By, 1H0And), 0;075(411,121;1 A-H)y
4.44; N, 2736732 @n13, &r-HP 7MW (s, 1H, Ar-H), 8.76 (brs, 1H, NH), 9.18 (brs, lH,
NH); IR (XBr, cm™) 3400 (OH), 2900 (NH), 1760 (CO); MS m/e 618 (M+H)":
15  Analysis for: C32H40C1N09xHCl: Calc'd: C, 58.72; H, 6.31; N, 2.14; Found: C,
57.97; H, 6.46; N, 2.08.

EXAMPLE 91
5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2- hydroxy'ethylamino] -propyl}-.
20 benzo[1 3]d|oxole-2 2-dicarboxylic aicd bis-(tetrahydro-furan-2-
ylmethyl) ester.

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]—propyl}-bcnzo[l,3]dioxole-2,2—dicarboxylic acid and tetrahydrofuran-2-

25  ylmethanol according to the procedure of Example 1 as an off-white solid; 'H NMR

(DMS0-ds,400MHz) & 1.1 (d, J = 6.37 Hz, 3H, CH,), 1.43~1.6 (m, 2H, CH,) 1.65-

1.8 (m, 4H, CH,), 1.98-2.0 (m, 2H, CH>), 2.6 (m, 1H, CH), 3-3.3 (m, 3H, CH,

CHy), 3.4 (brs, 1H, CH), 3.57-3.7 (m, 4H, CH,), 4.05 (m, 2H, CH,), 4.2 (m, 2H,

CHy), 4.3 (m, 2H, CH,), 5.04 (m, 1H, CH), 6.34 (d, J = 3.95 Hz, 1H, OH), 6.84

30 (dd, J = 8.13, 1.32 Hz, 1H, Ar-H), 7.07 (m, 2H, Ar-H), 7.36-7.44 (m, 3H, Ar-H),

7.48 (s, 1H, Ar-H), 8.77 (brs, 1H, NH), 9.2 (brs, 1H, NH); IR (KBr, cm") 3400

(OH), 2900 (NH), 1760 (CO); MS m/e 590 (M+H)"; Analysis for: C3yHacCINOoxHCI:
Calc'd: C, 5§7.51; H, 5.95; N, 2.24; Found: C, 56.37; H, 5.90; N, 2.20.



EXAMPLE 73

5-{2-[2-(3-Chl oro- phenyl) 2- hydr oxy- et hyl ami no] - propyl } -

benzo[l‘&? $e-2, 2-dicarboxylic acid bis 2-(Chloro)et hW@?W"ﬁ) .
The title corrpound was prepared from 5-[2-[2-(3-chl oro-phenyl)-2-hydroxy-
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and

2- chl or oet hanol according to the &r\/gcedure of Exanple 1 as yellow
crystals (HO salt); [err]H NWR O [err]1.13 (d, 3 H, 2.65 (m
1H), 3.15-3.52(m 4H), 3.85 (t, 4 H, 4.60 (t, 4 15 H), 5.55 (bd, 1 H),

6.40(bs, 1H), 6.86(d,1H), 7.08(m2H), 7.40-7.58(m 4H), 8.85 (bs, "1 H),
9.40 (bs, 1 H; IR (KBr): 1770 c '(ém Ms (Cl) mz 548(M—|+) [err]
-28 (c, 1.0, DVvsO . Anal. Calcd. [err]CJerr]NJerr].HC: C,

49 42; H, S54(@R)-2¢[(2R)- 2-23~@hmro-pBeﬂyl)Fb-th)cdro@y—dﬂlﬁsmmp]«pr&ﬁnle 2.32;

, 23 20. s . - <5-
S ((2R) - 2 TR L iengls 2% Srebamt st bt Pt iioans
benzo[ 1, 3] di oxol e- 2, 2- di car boxy|¥imeskyl) bﬁtsf-(Z ethyl butyl) ester

The tigtl e conpound was prepared from 5-(2- [2 (3 chl or o- phenyl ) - 2- hydr oxy-

25 et hyl ani o[ 1, 3] di | e boxyl d d

2- et ﬁyl %u?;nngﬂheprﬂ%p St BFe; Wlégémo éd{%’@ ar oxyelggp_zg@w}gpf whi t e

g ur2715( T04 etinylldmino]-prop H WBD[I ,3)diok61ec2,2-dicatboxjyli¢ I | a&d80 fnd5 (Slinc 1-;% 2 40

(m 1H), ?&,@j@,o%%@: Q’l{) © ‘%dg‘? i‘hb@“ﬁ%"lﬁ éoég”ﬁ“l"i li pwhite™ ™ ¢ g0
(m 1H SOBd:SBiENMBQDM @dc,mowmmz(whmp 74 4% 3 caoa)l 1 6174 (bs,

1 304 2
(C—O)OH) J = @.390HE b3H, &Hs), 26§n(l<ﬁrtH) $8% Gnl g/ H(c@g) X3

S

Cal cd. 5{ éfsr”‘i ﬁi[(ﬁ’r’l“]l‘bﬁ%%)erém i"l) 654 é& rsg1H, |OH) &

11. 32. Fc&mﬁ 1 3?2. Hel189;ArH), 77.65 (mN2H, . A:ZH) @.36-3%447 fm, 3H, Ar-H), 7.48/Q, 97/ 43273

Excgvt,’f’?’;g? £H), 8.77 (brs, 1H, NH), 9.2 (brs, 1H, NH); IR (KBr, cm™) 3400 {8}1),
2500 (NH), 1760 (CO); MS mie 650 (M#H)'; Analysis for: CoHioCINOyRHCE

15 - Calc'd: C, 55.98; H, 6.02; N, 204 Found: C, 54.67; H, 6.58; N, 2.05.

Ci err]‘é Anal
24

EXAMPLE 93
5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-
benzo[1,3}dioxole-2,2-dicarboxylic aicd bis-(1-methyl-cyclohex-3-
20 enylmethyl) ester.

The title compound was prepared from 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
: ethylamino]-propyl}-benzo[l,3]&ioxole-2,2-dicarboxylic acid and 1-methylcyclohex-3-
enylmethanol according to the procedure of Example 1 as an off-white solid; 'H NMR
25 (DMSO0-ds,400MHz) 6 0.84 (s, 6H, 2 x CH3), 1.09 (d, J = 6.4 Hz, 3H, CHj), 1.25-
1.4 (m, 4H, CHy), 1.6-1.65 (m, 2H, CH,), 1.8-2.0 (m, 6H, CH,), 2.6 (m, 1H, CH),
3-3.3 (m, 3H, CH, CH,), 3.4 (brs, 1H, CH), 4.04 (m, 4H, OCH,, OCH,), 5.05 (m,
1H, CH), 5.55-5.65 (m, 4H, CH), 6.35 (d, J =4.17 Hz, 1H, OH), 6.85 (dd, /= 7.9,
1.32 Hz, 1H, Ar-H), 7.07 (m, 2H, Ar-H), 7.38-7.42 (m, 3H, Ar-H), 7.5 (s, 1H, Ar-
30 H), 8.8 (brs, 1H, NH), 9.4 (brs, 1H, NH); IR (KBr, cm™) 3400 (OH), 2900 (NH),
1760 (CO); MS mle 638 (M+H)"; Analysis for: C3sHasCINO,xHCI: Calc'd: C, 64.09;
H, 6.72; N, 2.08; Found: C, 64.69; H, 7.19; N, 1.67.



5-{(2R)-2-[(2R) - 2- (3- Chl or 0- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

benzo[ 1, 2, 2-di carboxylic acid bis-(3-nethyl butyl) 81
The t|tle$v$o%§%§d was prepared from 5-(2-[2-(3-chloro-phen ﬁﬁ,ﬁ%?ﬁ'y 4‘réoxy- :
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and

3- et hyl but anol accOrd-i ng to the procedure of Exanple 1 as an
of f-white foam (HC1 salt); [err]H NWR_ 1 (CDCl[err]) [err] 0.90 (d, 12
H, 1.35 (d, 2 H, 1.55-1.80 (m 6H), 277'0285(m 1H), 3.45-3.55 (m

3 H), 4.30 (t, 4 H, 5.45 (bd, 1 H, 5.65 (bs, 1 H, 6.70-6.80 (m 1 10
H, 6.80-6.90 (m 3 H), 7.25-7.35 (m 3H), 7.43 (s, 1H), 8.74 (bs, 1 H),

10. 08 (bs, E p
25 1 H; IR (KBr 3303 cn er?‘l,f“\g &5 1765 cnjerr] (ES) .
mz 562.4 (SHMGR){2%[2 )2 (3-Chlgrerpheny)-2rhydroxyzet qulpmwmropmb}l-cd f or

H . ; 34, .85.
% 5:} (r]I ] [Cer g%éﬂgig&ﬁe{la;oiggk 2 led{éQrBQxdnk& §.c¥14 mBL(s hydrm?y 34 diinet iyl

EXAVPLE 76 5-{(2R)- 2 propyl) ‘éster.
[ (2R) - 25 ( 3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -

.?.ﬁgz,? |[ tl I 2] ggoxohﬁaﬁé gg' ﬁg lg é’éL }p?cc}?a?%pﬁg%' gn?ngw_l(g Léhi’dr?»%i&x?ﬁ)-z -hydroxy-
((2R) - 2- [(eﬁylazn(lﬂ-mbpyidcﬁcguddﬁﬂdlﬁgogzg;-dmaiboxyhc acgi 3-hydroxy;2,2-duncthyl-
hydroxy- et BydoaminRtorgy & bRoalrk At 9- 2 #i OF X¥lid;C !

e et e 50 o ks O . GRALTS 22 =
1:02- 1109 (sw 1BHCH) . 3453(@:;, 7H) CH,. 65),. 379 (brs, IHd)CH), 4043(4314}& OCHm 2H),

o a2 (he. Eomddastn’2a ol § EHhu tie dde @ PRI omy 685 )
Zég.lo( s, 1En5d J =R7(9§b1 }?{ I—ksagﬂ,gﬁﬁ)r 7.07- (ﬂﬂ)ZHifﬁ;lﬁ:cg{;r? %%E?HJ'WZH)ES) n1 z
8[ et Qgef f,ﬂ) )21&'@69 i@%«;&b hdg 594 (M+ 5Ana1y51s fgrg'Rcmmoc?Nong‘tg%“”d

EXAMPLE5 77C§de 57, 14 6.55; N, 2.22; Found: C, 56.44; H, 6.62; N, 2.38. |
5-{(2R)-2-[(2R) - 2’ (3 Chl'or o- phenyl ) - 2- hydr oxy- et hyl ani no] - pr opy! } -
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-adamant an-1-yl net hyl ester
The title conmpound was prepar ed frBXAAMPLE 35( 3- chl or o- phenyl ) - 2- hydr oxy-

it an 15 VERYL2-10ARFAL (- BiffoRy piertyts- Ah§AFbRYech§1a bihs)- ptohyn-
benzo[1,3]dioxole-2,2-dicarboxylic acid (2-ethoxy-ethyl) ester

20 ;
Through a stirred room temperature solution of 8.0 g (0.019 mole) 5-{2-[2-(3-

chloro-phenyl)-2-hydroxy-ethylamino]-propyl}-bcnzo[l,3]dioxolc-22-dicarboxylic
acid and 30 mL of 2-ethoxyethanol was bubbled HCl, for 5 min. After heating at 100
°C for 12 h, TLC (9/1 CH,Cl;/MeOH) indicated the formation of both 5-{2-[2-(3-

25  chioro-phenyl)-2-hydroxy-ethylamino)-propyl}-benzof1,3]dioxole-2,2-dicarboxylic
acid bis-(2-ethoxy-ethyl) ester (R¢ = 0.8; 91 CH;Cly/MeOH) and 5-{(2R)-2-[(2R)-2-
(3-chloro-phenyl)-2-hydroxy-ethylamino}-propy!} -benzof 1,3]dioxole-2,2-dicarboxylic
acid (2-ethoxy-ethyl) ester (Rf 0.2; 9/1 CH;Cly/MeOH). After cooling to room
temperature, excess 2-ethoxyethanol was removed via Kugelrohr distillation (0.05 mm,
30  oven temperature = 95 °C), and the brown residue was chromatographed on silica gel,
eluting with 0 to 10% MeOH in CH,Cl, to give 1.0 g (0.002 mole, a 10% yield) of the
titte compound as an off-white solid; 'H NMR (300 MHz, DMSO-dg): 8 1.12 (m, J =
6.3 Hz, 3H), 2.5 (m, 3H) 3.35 (m, 8H), 5.06 (m, 1H), 6.3 (s, 1H, OH) 6.5 (m, 1H),
6.6 (m, 1H), 6.8 (m, 2H), 7.0 (m, 1H), 7.5 (m, 2H), 8.0 (m, 1H, NH), d 9.2 (m,

35 1H, COOH); MS (ES) m/z (relative intensity): 494 (M*+H, 100).



WO 97/ 43273
PCT/ US97/ 08148
yl et har®¥P 9%8¥33 di ng to the procedure of Exanpl elas a MFF’é’ngqlﬁs (HO .

salt); [err]H NVR (CDCl[err]) [err] 1.25 (m 2H), 1.35 (d, 3 H, 1.51
(s, 12 H, 1.55-1.61 (m 2H), 1.61-1.67 (m 4 H, 1.67-1.75 (m 6 H),
1.97 (s, 4 H, 3.20 (s, 2H), 3.42-3.49 (m 2H), 3.88 (s, 4H),

4-11-4.16 (g, 1H), 5.45 (bd, 1H), 5.6%{bd, 1H), 6.75 (m 1H), 5
6.78-6.89 (m 2H), 7.23-7.30 (m 3H), 7.44 (s, 1H), 8.74 (bs, 1H), 10.115

(bs, 1H); IR (KBr) 3418 cnfjerr] (-OH), 1767 cnferr] (CO,; M (ES)
mz 718.4 (MH); [err] -15 (c, 1.0, CHCl[err]). Anal. Calcd. for
Cerr]J]Herr]ONJerr]: C 68.94; H 9.22; N 1.90; d, 9.40. Found:
C, 67.48; H 7.49; N, 1.48; d, EXl&MPLEOG '

EXAVPLE 7 '
1 TR O b sy sipplpe pope
benzo[l 3] dvenanid zmmle&,%tﬁ@yar'emé)dwd Qﬁlg %’Zs'i nREQP-ph UWH ester 15 .

The title conpound was pr e&ﬁgﬂéslfei'oﬁy&'ocﬁlo’ri&@ -saft chl or o- phenyl ) - 2- hydr oxy-
et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid and 2, 2-

di met hyl propanol according to the procedure of Exanple 1 as an off-white
f oam (Hal Theatide cothpourd-whltPrésanédl be rar bovireroll] frof24- (B [2-Bctidro- 1. 45 (d,

0 & sanbRn oy Anf i brop) perolt o) 2 afoGR f1d apf 0 (>

6 80 6. 89-(@Fbmmﬂphen?l)zﬁlaﬁol%c(mdpng3tp|)me praq:ﬂd}lr(: of Exa)nplesl,75' H M_MR 300 1H),
10. 1@0(bMH%"ﬁ:Ddl%KBQ)(nﬁiii%gnﬁﬁr31]1),(2 m73f5 a@scqs ms (ES)

err Cl[ err Ana
q er r] H OH), @5@ b G[Cs (@93§ﬁ, 70" m, 4 l&} T3 ém. »27§4(m D, 185 651’ Found:
'C, 59. 74;1HINID); MS ®8) r;i/zztﬁelatﬂemibﬁsl@@ 788" +H, 100) '
EXAMPLE 79
5-{(2R) - 2.[(2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl }.

. benzo[ 1, 3] di oxol e- 2, 2-di car boxyl| EXAMRLE®mant an- 1-yl met hyl ester

The tlﬁtle cﬁm!&\q(mi w@ﬂﬁﬁof'ggﬁiz‘.??(ﬁ rgxg(@ﬁmﬁﬁof:ﬂb&:ﬁ?phenyl) 2-

ydroxy et h I am no - Eéopyl I ca Ic acid
b| s- adamanthenz Higardoxylicja d?'ﬁ'é H-toty- ﬁﬂﬁ’d)so%ﬁté" of Exanpl e
22 as an off- V\:hl te soI i d; [err]nydrochloride salt '

The title compound was prepared as a brown oil 'from 5-{2-[2~(3-chloro-
20 phenyl)—2-hydroxy—cthylamino]-propyl)-bcnzo[1,3]dioxolc—2,2-dicarboxylic acid and
2-(3-methylphenyl)ethanol according to the procedure of Example 1; yield: 81%; 'H
NMR (300 MHz, CDClL): 8 1.12 (m, J = 6.3 Hz, 3H),2.27 (s, 6H), 2.79 (m, 7H),
3.19 (m, 1H), 3.48 (m, 2H), 4.29 (m, J = 6.6 Hz, 4H), 5.49 (m, 1H,) 6.75 (m, ] =
8.1 Hz, 1H), 6.83 (m, 1H), 7.05 (m, 8H), 7.20 (m, 1H), 7.27 (m, 1H), 7.43 (s, 1H),

25 7.5 (m, 2H); MS (ES) m/z (relative intensity): 658 (M*+H, 100).



NVR (DMSO [err] 1.03-1.09 (m 3H), 1.44 (s, 6 H, 1.45-1.64 (m 8H), 1.86

. 4H), 02-3.15 1H), 3.25-3.55 2H), 3.70- ,
51.858 (H)s ?i%"’"‘ég’?% 5. 10 (m (H)m 1H), 6. 52-gs.me5 (H,)m 1H), Z"%"%&?@m

2H), 7.32-7.49 (m 3H), 7.49 (s, 1H); WD 97/ 43273
PCT/ US97/ 08148 : -64 -
IR (KBr) 3384 cnferr] (-OH), 1758 crr[e ] (CO, 1651 cnferr] (CO,; M
(ES) mlz 570.3 (MH); [err] -29 c, 1.0, CHO[err]). Anal. Calcd.
for JQerr]Herr]CINdJerr]: C, 65.31; H, 6.37; N, 2.46; d, 6.39.
Found: C, 64.19; H 6.20; N, 2.33; d, 6. 33 5
EXAMPLE 80 5-{(2R) - 2-

r oxy -ethﬁ

[ (2R) - 2- (3- Chl or o- phenyl hyd am noj - pr

benzo[ 1, 3] &- 6(&#)322[(21% ﬁ Qir}om-pe\wwﬁ -2: hyerm#%yimml)esvun'

The title compoundhupo[R|BaRMNe-2I D Earbor Ric 2atid2iaflyl %eseéd or 0- pheny! ) - 2-
10 hydroxy-ethyl am no] - propyl ) - benzol, 3] di oxol e- 2, 2- d| carboxylic acid

bi s- (2, 2- di met hyl - propyl ) ester according to the procedure of
Exanpl & 22 as a white solid;, [err]H Step INVR (DMSO) [err] 0.868 (s, 9 H)

1021708 (1 Bt 5 0 i;géhgp&wm,ﬁqgagdg%,gmwéa%yar.cma (s, st

0 6.79 (m 1H)e;h6xml(hnm@mmmczl@(@yli+yenzor[e1@4 ioxdggR 2cdicarbpxylicH) , 1748
15 cnferr] (C=O, 1654 cnferr] Q&P let‘@a Glek Mz 492.3 (M), [err] -
93[err] (c, 1.0, CHCl[err]) Anal lcd. for CJerr]Herr]ONJerr]:

C, 61.04; H 6.15; N, 2.85;, d, 7.21. Found: C, 56.96; H,5.65; N,

2. 632R . 7. 05. To a 0 °C solution of 3.0 g (5.83 namol) R, R) 5-(2-[2 (3-cﬁ%%4ﬁh§1ﬁ)1-220
Bl 20 bR s B bS5 AT S R e
hydrochloride salt and 60 mL CH,Cl; was added 2.54 mL (1.88 g, 14. 57 mmol) of i-
Pr,NEt followed by 0.84 mL (1.30 g, 6.12 mmol) of 2,2,2-trichloroethyl
chloroformate. After stirring at room temperature for 6 h, the reaction mixture was
15  quenched with 10 mL sat. ag. NaHCO;, and extracted with 3 x 100 mL Et,0. The
combined organics were washed with 1 x 100 1N HCI, 1 x 100 mL brine, dried over
MgSO,, filtered and evaporated to a yellow oil. Flash chromatography on silica gel,

eluting with hexanes/EtOAc (4/1 to 2/1), gives 3.46 g (5.30 mmol, a 91% yxeld) of the
title compound (Ry = 0.32; 2/1 hexanes/EtOAc) as an oﬂy, off-white solid; 'H NMR

20 300 MHz, CDCl): & 1.20-1.39 (complex m, 9H), 2.60-2.80 (m, 1H), 2.80-2.91 (m,
1H), 3.01-3.19 (m, 1H), 3.23-3.31 (m, 1H), 3.40-3.53 (m, 1H), 4.10-4.23 (m, 1H),
4.30-4.42 (complex m, 4H), 4.70-4.89 (m, 3H), 6.65-6.88 (complex m, 4H), 7.15-
7.39 (complex m, 3H); MS (ES) m/z (relative intensity): 654 (M* + H, 100).

25 Step 2 :
5-{(2R)-2-[[(2R)-2-(tert-Butyl-dimethyl-siony)-z-(3-chloro-phehyl)-
ethyl]-(2,2,2-trichloro-ethoxycarbonyl)-amino]-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid diethyl ester

30 To a -78 °C solution of 3.75 g (5.47 mmol) (R,R)-5-{2-[[2-(3-chloro-phenyl)-
2-hydroxy-ethyl}-(2,2,2-trichloro-ethoxycarbonyl)-amino]-propyl }-benzo[ 1,3])dioxole-
2,2-dicarboxylic acid diethy] ester and 60 mL of CH,Cl, was added 1.27 mL (1.17 g,
10.94 mmol) of 2,6-lutidené followed by 1.38 mL (1.59 g, 6.03 mmol) of TBSOTE.
After stirring at -78 °C for 1.5 h, the reaction mixture was quenched with 50 mL sat.

35  aq. NaHCO; and warmed to room temperature. After extraction with 3 x 150 mL Et,0,



The title conpound was prepared fromb5-((2R)-2-[(2R)-2-(3-chl oro- phenyl) 2-

hydr oxy noj - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid
bi s-( 3- r’?&b%ﬁ% butyl )ester according to the procedur ECHUSEAME 0. 22 as

an off-white solid; [err]H NWR (DVMSO) [err] 0.87 (s, 9 H, 1.04 (m
3H), 1.50 (t, 2H), 3.34 (s, 8H), 4.20 (t, 2H), 4.95-5.05 (m 1H),
6.35 (m 1H), 6.60 (m 1H), 6.75 (m iR 7.34-7..46 (m 3H), 7.48 (s,
IH); IR (KBr) 3410 cnferr] (-OH), 1748%cnferr] (C=0, 1651 cnferr] (C=O;
VB (ES) mz 506.4 (M+); Anal. Calcd. for (Jerr]Herr]CGONJerr]: C
61.72; H 6.37; N, 2.77;, 30 d, 7.01. Found: C, 60.69; H 6.20; N, 2.63;

a,7.06. /,
PCT/ US97 /tggﬁxézbmed oygn%z weié-Washed with 1 x 200 mL sat. CuSO,, 1 x 200 nﬂ.é)gme,

EXAVPLE odried over MgSO,, filtered and evaporated to a cloudy white o0il.  Flash

5-{(2R)- mraga,ga ﬁzéo%eeao AN ety ind hea eg{%@ww&a}npga%ﬂ 47 g

b I |1 d

csglszexyd‘lrfié[O‘ﬁ yxe ?)% dde ‘%In(‘:w“%éRt - c‘%hﬁé’&ﬁﬁﬁ%@raéﬂar ed

f{(r)]rr} 5 ( 2g1{myaemh}bssrsohuhhmwkz(abolcmﬁgygncg) 5 -0.i3- (-o 08) (m 3H) 3ED, 0.00-

e am oxal.e X

1- rrgt hyl crtgéf’g e%‘:)’ 0§§%’ Q%’I i(Qéc((‘)ir 5‘?12 ylp$ U?-é HF’ @&’npl el

as an of f26ﬁh—|2t‘15 6n/l 1H), Z2-296 (NNRH),BOOGDB/BWBHDJZ} 730000 zh, [187)) #3584 (s,

200, C';'[yﬁ{ '”F[ﬂz‘*“a 43650%%‘@%%9935@35%%@ £ %Hx%voas s,

BH 4017 Hz 1H OH), 6. SE@Y(‘%?CW 79%IM1+§Z’CI3200 rﬁ16|i_5|](MA+<H|:D|)Zﬂ)$ g? Ed
= : . . r S

1H, AP—H), 7.09 (d, J =8.35 . st Ar-H),, 7.38-7.42 (m 3H, Ar-H), 7.5

(s, 1H, Ar-H), 8.8 (brs, 1H NH), fep (brs, 1H, NH); IR (KBr, cnferr])

3400 (OH) S-ZQI)R)-(Z\IH)(ZRWB{It(ﬂ@nty)ﬁdmmﬂﬂsﬁ&yx M‘()&-cﬁlb’ﬁoyshéng

Cerr]Herr]d Wllj(gw tridhiord: etﬁox?garYI}OnyW)-aand]-pl‘opyl ound: G

63.72; H 7.03; EXAMPLE 83
5-{(2R) - 2-[ (2R) - 2- ( 3- Arenmol Mdinnole 2, Padicarhoxyliy | aeiidno] - propyl }- 20
benzgkl, 3] di oxol e-2, 2-di ca rboxylic acid bis-(2-cyclohexyl-2-nethyl -

Propyl) ester.p, 4 room temperature solution of 3.31 g (431 mmol) 5-{(2R)-2-[[2R)-2-

(tert-butyl-dimethyl-siloxy)-2-(3-chloro-phenyl)-ethyl}-(2,2,2-trichloro-
ethoxycarbonyl)-amino]-propyl}-benzof1 »3]dioxole-2,2-dicarboxylic acid diethyl ester,
100 mL MeOH and 25 mL H,0 was added 4.31 mL (21.56 mmol) of a SN NaOH
20  solution. After stirring at room temperature for 80 h, the solvent was evaporated, and
the resulting slurry was acidified to pH 1 with 1 N HCL. The reaction mixmure is
extracted with 3 x 100 mL EtOAc, and the combined organics were washed with 2 x 30
mL brine, dried over Na; SOy, filtered and evaporated 1o give 3.01 g (4.23 mmol, a
98% yield) of the title compound (R; = 0.0; 10/1 CHCl3/MeOH) as an off-white solid;
25 'HNMR (300 MHz, CDCly): & -0.19-(-0.11) (m, 3H), 0.01-0.09 (m, 3H), 0.81-0.91
(m, 9H), 0.93-0.97 (m, 3H), 2.55-2.97 (complex m, 3H), 3.07-3.35 (m, 2H), 3.80-
4.40 (br m, 2H), 4.60-4.83 (m, 2H), 5.03-5.18 (m, 1H), 6.60-6.92 (m, 4H), 7.15-
7.39 (m, 3H); MS (ES) m/z (relative intensity): 734 (M*+Na, 30), 712 (M"+H, 100).



The title conpound was prepared from 5-(2-[2-(3-chloro-phenyl)-2- hydroxy-

et hyl am ngJ, M ? -benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acigcpoger/0s
2-cycl ohex? é 5 met hyl pr opanol accor di ng to the procedure of Exanpl e 1

as an off- whlte solid; [err]H NVR (DMSO- d6, 400MHz) [err] 1.1 (s, 6H,
CHerr], - CHerr]), 1.45 (s, 6H, CHerr], CHerr]), 1.5 (s, 6H,
CHerr], CHerr]), 2.6 (m 1H CH,6 3- m 3H, CH CHerr]), 3.4 (brs,
1H, CH), 4.04 (s, 4H, COCHerr], Cé—ferr]) 5.05 (m 1H, CH), 6.35 (d,
J =4.17 Hz, 1H, OH), 6.85 (dd, J =7.9, 1.32 Hz, 1H, Ar-H), 7.07 (m
2H, Ar-H), 7.38-7.42 (m 3H Ar-H), 30 7.5 (s, 1H, Ar H, 8.8 (brs, 1H,
NH), 9.4 (brs, 1H NH); IR (KBr, cnfeggdp 43400 2900 (NH), 1760
(CO; Ms e (v g L

Cal b dhC G lGR)-Be 128 i-mrfﬁtylpeumth@ Balys)zf @ %N%'pﬁlnsiﬁm

WO 97/ 43273 ethyl] (2,2,2- tnchloro-ethoxycarbonyl)-ammo]-propyl}-

PCT/ US97/ 08148 - 66-°
EXAVPLE 84 benzo[l 3]dioxole-2,2-dicarboxylic acid diallyl ester

5-{(2R)52-[(2R)-2-(3-Chl oro- phenyl) 2- hydroxy et hyl am no] - propyl } -

benzol 1, 3] di 0ok &Gl RSN schutnCet S50l 17B! ihor? SOH GR72RTBRYLS

ester. € conpoun repar e&
5-(2-[2- (3(te;mbmﬂcbmﬂml-ﬁﬂ%mﬁéwom-phenyl)—ethy] (2, 2.2-tnchloro-

gt %It ﬁm| ”O]etﬂb&%&ir)]?lp}r?ﬁﬁﬁﬁ{o]qpﬁﬂg}glg?z%[123]ardibl“ea£!@@l@éﬂkﬁ hél%ﬂ ar 45 o

o o 1 wni EIMEgyas e BT iighe7 ol o e B anf (A8 U e 158 Sp

12HI oﬁ éﬁ |CldEeny1]1&>dxd9 Aftdr Sirfing aﬂidpnﬂdbipbfam'a Ifdr— le&h,Zth(: ﬂ‘haci:ﬁtz wal Huenched

cycC X

cyel 9 o y mﬂ*i&g{;r lsé}q @éﬂé%mfkga%ﬂ G ﬁt& @g)rmﬁg ié«%e Hmb%[e”]
OCH err]), Osgapies( werelwashed) wnh x 1503ml Hrm?} érmti oyen Mg fikgred @nd3 (dd,

S J =79, 1e3§?dfgled 16l a éBl‘oHLss 31106 F(l&hlﬁlromatogra -6 ’sﬂlz:aogel( @lutﬂ\g W?th35
Hz), 7.38-7

9.4 (brs, mmzwé]ﬂoﬁﬁ ((34%5%0 4@&{ gavq %‘7@4@&) <9<§|5|) n@? éf%)welﬂ»@é tbeeﬂc T?s

Anal ysils f eompimd (RHED.62; M lexafeS/ROAL) kiCh coltaless dil B NMROBOHMERZ,34; N,
6.36; Foungyp@y): 5 -0.1920013) (B, 317 6:00%.08-(RE3H), 0.87 (s, 9H), 1.04 (d, J=6.7
Hz, 3H), 2.60-2.74 (m, 1H), 2.77-2.98 (m, 1H), 3.03-3.17 (m, 1H), 3.18-3.30 (m,
1H), 3.75-3.98 (m, 1H), 4.65-4.87 (m, 6H), 5.03-5.18 (m, 1H), 5.29 (d, J=17.3 Hz,
2H), 5.34 (d, J=23.7 Hz, 2H), 5.82-5.97 (complex m, 2H), 6.60-6.88 (m, 4H),
20 7.15-7.37 (m, 3H); MS (ES) m/z (relative intensity): 8§14 (M*+Na, 100).

Step §
5-{(ZR)-2-[[(2R)-2-(3-Chloro-phenyl)-2- hydroxy-ethyl] -(2,2,2-
trichloro-ethoxycarbonyl)-amino]-propyl}-benzo[1,3)dioxole-2,2-
25 dicarboxylic acid diallyl ester

To a 0 °C solution of 650 mg (0.82 mmol) 5-{(2R)-2-[[(2R)-2-(tert-butyl-
dimethyl-siloxy)-2-(3-chloro-phenyl)-ethyl]-(2,2,2-trichloro-ethoxycarbonyl)-amino)-

~ propyl }-benzo[1,3)dioxole-2,2-dicarboxylic acid diallyl ester and 20 mL THF was

30 added 1.0 mL of HF-pyridine, and the reaction mixture was warmed to room

temperature. After 22 h, TLC indicated that some starting material remained (R; = 0.62

(2/1 hexanes/EtOAc), and an additional 1.0 mL of HF-pyridine was added. Afier a

total of 26 h, TLC indicated the disappearance of starting material and the formation of

the title compound (Ry = 0.28 (2/1 hexanes/EtOAc). The reaction mixture was slowly

35 quenched with 30 mL of sat. ag. NaHCOs, extracted with 2 x 75 mL EtO and then



EXAMPLE 85

5-{(2R)-2-[ (2R) - 2 (3 Chl or o- phenyl ) - 2- hydroxy et hyl am no] - pro
benzo[ 1“3&1( , 2-di carboxylic aicd bis-(2,2,4-tri mat?ﬁ% gé
ester. The title conpound was pr epar'ed from

" 5-(2-[2-(3-chl oro-phenyl)-2-hydroxy-

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl i c aci d and

2,2,4- 25 trinethyl pentanol accordi’r‘?é'to the procedure of Exanple 1 as an
off-white solid; [err]H NI\/R(DI\/SOd[err],4OOM—Iz) [err] 0.65-0.9 (m
24H, 8 x CHerr]), 1.09 (d, J 6.4 Hz, 3H, CHerr]), 1.1- 14(m

4H, CH 2 3H, CH
(brs, 1he TRt e g ool o Syl 30 ool s 3.7 o
J = 3. 95d#ied over MgSQuifiltaell and egapofatel tak colatleds oil. mshlz:hroﬁatog‘kaplij) on7. 07 ( m

2H Ar - H}"fﬁgé‘;‘%ﬂz—? mxm,?éﬂ (OAc ﬁ{/ v 460 hfg gﬁiﬁ:@@ﬂ&ﬁ 553’ 7"‘&@80 (N

1760 (Co? @m0 r2]' ma? wq)asa ss oil;

C[2 er r§ H ®»Hi, COCLRS lm@ 37 @a:l GHJ; 260-538 I, 2Jﬂ) 2.882.9N, (nd, OH), Eggnd C
IgCT? 8597?6%1% 18, 3.23-3.40 (i, 1K), 3.41-3.54 (i, 28), 46426 (or m, 11), $73-

EX:(N(V;E)E 8@2((51-1) 5.22-5.40. (complcx m, 4H), 5. 81-5 98 (complexI m, 2H), 6.62-6. 8‘7I }(m

o} n X t py
benzo[ 1, &%Q)?élézmz%H %@r@gj "\Kll kregalng '%s‘{tyfz.}b? @mﬂ’gﬂrﬁ%ﬁ)pent yl)
ester. The title corrpound was prepared from
5-{2102 (3 chI or o- phenyl) - 2- hydroxy
et hy}am noj - @/ - benzgo hB]dl oxb i - di_car box lic acid ‘and 2, 2-
di met hyl pin{ -5 G&; 'Bomeplb*’r'ae Rah¥dpex ymeshylaminek pEapsh- whi t o
solid; [err]H benﬂwca?maéaz-]dnéﬂw:tyhc[ ﬁ&fd Qn&u Mesté¥l, 6 x CHerr]),
1112(m 11H, CHerr] CHerr]), H, , 3-3.3 (m 3H, CH,

CH err]), 3.4 (brs, 1H CH), 4.0 (s, 4H OCH[err] OCH2), 5.09 (m 1H,
CH), 6.36 (d, AJmixtireldf B2Q gl (0G55) muklB6-{(2R)-2-I[(2RY-243-chi@a-phenyl)-Bz, 1H,

A 7“4 %f' N fﬁd‘?"'@%“‘ eiosayl-dpiopdal benebtvgiony ) ke
cn er r] ) 2:2-dicarboyyii ibéeem L glagig! aoetiy acidndi @ﬁ%ﬁm)mo el ysi s

for. Zn dust were stxrred at room tempcrature for 40 h. The reaction mixture was filtered

through celite, poured into 50 mL brine, and extracted with 3 x 50 mL EtOAc. The

combined organics were washed with 3 x 75 mL sat. NaHCOs, 1 x 75 mL brine, dried

20  over Na,SO,, filtered and evaporated to a colorless oil. Flash chromatography on silica

gel, eluting with CHCls/MeOH (20/1 to 10/1), gave 180 mg (0.36 mmol, a 66% yield)

of the title compound (Ry = 0.35; 10/1 CHCls/MeOH) as a colorless gum; 'H NMR

(300 MHz, CDCl3): 6 1.20-1.33" (m, 3H), 2.70-2.81 (m, 1H), 3.00-3.19 (m, 2H),"

3.36-3.45 (m, 2H), 4.50-5.50 (br s, 2H), 4.70-4.80 (m, 4H), 5.10-5.20 (m, 1H),

25 5.25-5.40 (m, 4H), 5.82-6.00 (complex m, 2H), 6.70-6.91 (m, 3H), 7.17-7.30 (m,
3H), 7.41 (s, 1H); MS (ES) m/z (relative intensity): 502 (M"*, 100).



15 C[(;rr] Herr]ONJerr]xHO : Calc'd: C, 62.38;, H 7.55; N, 2.14; Found:
C, 62.47, 393, N 2.31. PCT/US97/08148
SR g;%di'swbz%l

5-{(2R)-2-[(2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am nol - propyl }- 20
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic aicd bis-(tetrahydro-furan- 3-

yl met hyl ) ester. The tit4e. compound was prepared from
5-(2-[2-(3-chl oro-phenyl) - 2- hydr oxy-

et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid and

tetrahydrof uran-3- 25 yl met hanol according to the procedure of Exanple 1
~as an off-white solid; [err] H NVREXAMRIIB®® d[err], 400MHz) [err]1.03 (d, J

= 6.37 Hz, .3 r , 2 f 1.9 . err]),
2.6 (m sk LT8Rl L pRzePhepibtvarokyetiPlaminopgtony iy )
(m 6H, CH[ ebehko[K31dioxake-22-didrboxiytcr prid Sbido(3-phedyl-ally))ester36 (brs,
1H, OH), 6.86 (m 1H, Ar-H), 7.07 (m 2H, Ar-H), 7.38-7.42 (m 3H,
Ar-Hy, 7.47 (s, 1H, Ar-H), 30 8. 84 gbrs, ‘2H, NH, NH); IR (KBr, cnierr])
3300 (BH), 2900 (NH), 1760 (CO); M5 Step e 590 (M+H)[err]; Analysis for:
Clerr] H errg. oL . BatylCdi ~si 3- - . Founa:
3 @gﬁ% Q “}(211@12 (@t%dtylﬁx%@/ﬂfb%?ﬁ3 Shloro-phényh

C, 57.80; H, ; 21,0 . 3 .
PCT/ US97/ 08148 ethyl -(%,2,2-tnchloro-ethoxycarbony%)-ammo]-propyl}: 68 -

EXAVMPLE 88 benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3-phenyl-allyl) ester
5-{(2R)-2-[(2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl } -
benzo[ 1, 3] di oxol e-2, 2-di carboxylic aicd bis-(3-hydroxy-2,2,4-
tri metiflyl - pent yThie tislet aompoupd was prepared as ahelotless| ail ansopiingitd the progedprer ed
from 5-{2-dedsylanipfd 4 O%Q' Q,Elﬁgt)t MY Yromide was used in place of ally} iodide;

hyl am noJ - EAT AR 3
O kel e Bl Sty AR M. BB B0 1
<2)f7 L -\Agi t e gspl)i @n,)s‘}er,rmlhm$(@\%§_!bn, %83—0?&(&:}_{9@9%@2) (d,eJ=d.9 . Hz, 0395, 83)

, X L), 1 - L H, . :

3-3.4 (m %ﬁﬁéﬁ m@ﬁ'ﬁ:&?&ﬁ?,%.18‘)3.3@4(53?% ,kmz%ﬁwéﬂ?-@ﬁ%ﬁ"( fﬁ[ﬁﬁ%&
OCH[ enf] , 4X3{ras 2H),,4.90-8.98n¢m,| 4H), Gt02-5.20&fn, (1H), 6.130-6383 (nh 20D, 6r60-6/85 CH) ,
6.35 (4, Jni: 5H), 7.15-7.45 (m, 14H); MS (ES) m/z(relative intensity) 944 (M*, 100).

Step 2
5-((2R)-2-[[(2R)2-(3-Chloro-phenyl)-2-hydfoxy-ethyl]-(z,z,z-
20 trichloro-ethoxycarbonyl)-amino]-propyl}-benzof1,3}dioxole-2,2-
dicarboxylic acid bis-(3-phenyl-allyl) ester '

The title compound was prepared as a colorless oil according to the procediire

of Example 4, Step 5 except that 5-{(2R)-2-[[(2R)—2-(ten-butyl-dimcthyl—siloxy)-z-(3-

25 chloro-phenyl)-ethyl}-(2,2,2-trichloro-ethoxycarbonyl)-amino}-propyl } -
benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3-phenyl-allyl) ester was used in place of
5-[(2R)-2—[[(2R)-2-(tert-butyl-dimethyl—siloxy)-2—(3-chloro-phenyl)-ethyl]-(2,2,2-
trichloro-ethoxycarbonyl)-amino]-propyl } -benzo[ 1,3]dioxole-2,2-dicarboxylic acid
diallyl ester; yield 78%; Ry = 0.31 (2/1 hexanes/EtOAc); 'H NMR (300 MHz, CDCl): _

30 8 1.20-1.35 (m, 3H), 2.58-2.80 (m, 1H), 2.81-3.20 (m, 2H), 3.22-3.56 (m, 2H),
4.10-4.31 (m, 3H), 4.70-4.95 (m, 5H), 6.17-6.43 (m, 2H), 6.60-6.90 (m, 5H), 7.15-
7.45 (in, 14H).; MS (ES) m/z (relative intensity): 830 (M*+H, 100).



3.7 Hz, 1H, OH) 6.85 (dd, J = 7.9, 1.32 Hz, 1H Ar-H), 7.09 (m 2H, Ar H)

7. 38- 2 (m 3H A-H, 7.5 (s, 1H Ar-H), 8.78 (brs 1H N

(brs, P?/ORH-"Z"%R (KBr, crierr]) 3400 (OH), 2900 (NFCTVSEP8I4Es) . I\/B

me 678 (MtH)[err]; Analysis for 15 CerrJ]Herr]ONJerr]xHA: Calc'd: C,

60.50; H, 7.47; N, 1.95; Found: C, 60.30; H, 8.09; N, 1.62.

EXAMPLE 89 - :

5-{(2R) - 2-[ (2R) - 2- ( 3- Chl or o- pheny!l )-‘medroxy- et hyl am no] - propyl }- 20

benzo[ 1, 3] di oxol e- 2, 2-di carboxylic aicd bis-(2,2-dinethyl-3-phenyl -

propyl) ester. The title conpound was prepar ed from

5-(2-[2-(3-chl oro-phenyl)-2-hydr oxy+

et hyl am no] - propyl ) - benzo[ 1, 3] di oonée‘b -di carboxylic acid and :

2, 2- di met Saf(2B)-~ 23-5(23h&ays-ﬁkimnaphanxbf%hrygmuytetbyinmndhmopfyl‘éxarrpl e 1l

as an off- [ 0. 82 S,

TH 4 “’Ps*s???"*lﬂsg“?dmmgbgwﬁg(%ﬁomﬁ epfiRansazr S5

CH). 3-3.3 (mTheit ecaqmpepm%map)me 352 eolorl¢ss ogtaccordinggio(the pmaedure OCHZ,

OCH2) : - -

e 51 g‘%‘isx(ai‘r‘ﬂ|1Z plel W, sﬁ&) 6 €xci5t (Bt §- Z{ﬁl& Ni{04:573 ﬁm&wphm&&% Ky&% 6.7 40

(m 30 yl p@zﬁl—;mthsmcithm@'ﬂar Pylﬂn)aml%ﬂsﬁggﬂl %xolwé’s (br s 1H,

(le—l) |[ R @iBrboxylic acid bise(3rghenBiddI 1) éstdr wa 854 i pldpe 01361(12({?@[[(2@23(38 7 ég Lo
err [ C,

.6 5o, cRor BREAILT Boxycemyl1- G 2t ohBbhyi} ko o -

97/ 43273 benzo[1 3]d:oxo]e 2,2-dicarboxylic acid diallyl ester; yield 59%; R; = 0.35 (10/1

EXCI\{VP Lﬁéﬂc‘iﬁéﬁ/@acom H NMR (300 MHz, CDCL): § 1.15. (d, J=6.3 Hz, 3H), 2:506970

o ( (2 - 015 2H. 260-2. Ty BT RS P02 2095k 1S (i 2E 48395 (o,
O by STDl 9281524Q (; AHYB.086.00 Comiphit Ml 2HY! CSCTNING: BIANIET 40
L U5e 18] e R M SRS ety iptpitit 654 B 4B Prep

et hyl am no] - propyl } - benzol , 3] di oxol e- 2, 2-di carboxylic acid and -
tetragydropyran-2- EXAMPLE 100

5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylaminol-propyl}-
benzo[1,3]dioxole-2,2-dicarboxylic acid dicyclooctyl ester

The title compound was prepared as a white gum from 5-{2-[2-(3-chloro-

20 phenyl)—2—hydmxy-¢thylamino]-propyl}-benzo[l,3]dioxole—2,2-dicarboxylic acid and

cyclooctanol according to the procedure of Example 1; yield 84 %; Ry = 0.30 (10/1

CHCl;/MeOH); 1H NMR (300 MHz, CDCl,): 8 1.30-1.39 (brd, 3H), 1.40-1.92 (m,

28H), 2.72-2.87 (m, 1H), 3.06-3.30 (m, 2H), 3.39-3.52 (m, 2H), 3.80-3.91 (m,

1H), 5.02-5.13 (m, 1H), 5.40-5.80 (m, 1H), 6.71-6.89 (m, 4H), 7.21-7.37 (m, 2H),

25 17.44 (s, 1H), 8.73 (brs, 1H), 10.11 (brs, 1H); MS (ES) m/z (relative intensity): 679
(M", 100). '

EXAMPLE 101 .
5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]}-propyi}-
30 benzo[l,3]d|oxole-2 2-dicarboxylic acid bis-(4-benzyloxy-but-2-
enyl)ester

To a room temperature solution of 110 mg (0.25 mmol) of 5-{2-[2—(3-chloro—
pheny})-3-oxazolidinyl}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid and 5 mL of
35 DMF was added 69 mg (0.69 mmol) of K;CO; followed by 195 mg (0.76 mmol) of



yl met hanol according to the procedure of Exanple 1 as an off-white solid;
‘[err]H NMR (DVMBO-d[ err], 400VHz) [err] 1. 10(d J= 6.37

CH err]), WP¥32% (" 2H, cHerr]), 1.3- 10 6 (m 8H, U ki A ST
(m 2H, CHerr]), 2.6 (m 1H, CH), 3-3.5 (m 9H, CH, CHerr]), 3.8
(m 2H CH), 4.19-4.2 (s, s, 4H, OCHerr], OCHerr]), 5.04 (m 1H CH),

6. 35 (d, J = 4.17 Hz, 1H, OH), 6.85 (d, J = 8.13 Hz, 1H, Ar-H), 7.07
(m 2H, Ar-H), 7.36-7.42 (m 3H"-A=H, 7.48 (s, 1H Ar-H, 8.76
(brs, 1H, NH), 9.18 (brs, 1H, NH) IR (KBr, cnferr]) 3400 (OH), 2900

(NH, 1760 (CO; Ms nle 618 (MtH)[err]; 15 Anal ysis for:

LegrTH er S B Sidd Hlen hEinthe Gurrcihe! skt nfadhiarbo & K 2% & o

-27{ ?;R) 2. [F¢RHPD DAULBIECNAS r@obuetmopmztemmry poused into (58] mbr obPpripe and
benzo[ 1, 3] i@t Swhth 3056 HL e, fbb'mea %a?ﬁ%%&’mﬁﬁédr% ?1; 50 mlL

yl met hyI) ester. én éIB epared from-

5- (2- [ 2- ( 3-58hiagr Dlahiey 1) x S0l 6‘?9~ ed over ful evaporated (0 2

tet Pyl ﬁrrgno 6w [0il. }Fhelﬁléﬁ:[oinaﬁ]gda;m;ycﬂ:esxﬂcigdl @{imbgﬁvkh CI-KQIUMGDHI (40/1 to .

etra ro n- - ano CQar (0] e 0OC re

as an gff m(ﬁeg@’cﬁ m @rﬁa ! %k/ggfﬁ[ “&%Rfig# éf'jf Ia&ip d, J

. C:IHF 37] ;42 CHCIM@B'I) psaytlxmmeummamsomgﬁz,r@%) 650. 9831 10 J(nﬁ 3H), 4H,
err

cHert])] ?-%ﬁgéﬁﬁrr"%fzi Y5 2 11430 66 g laq0'a poeh g s

CH[err]) £.95 (m, 43D, 5.70-5.7%6me 2H)) 5.81-55% (m., 2H), méﬂo]()m EH)M 1M7.41H,

-Ar : 6164 gﬂ‘- 14H§ ﬁs?ﬁsm/z (%Han%ten@ﬂﬁ‘l?@(M( 01@933 = 8. 1~;> 4% ?g HiH 1H,

-~ Ar- H) 877(brs 1H, NH), 9.2 (brs, 1H NH); IR (KBr, cnierr]) 3400
(OH), 2900 (NH), 1760 (CO; M n EXAMPMEHIOZrr]; Analysis for:

et Her ] O Npra] $im 2. 3. EM G SppfigaPla B FonsRe Byt abbin 2 Founct

PCT/ US97/ 08148propyl}ben7o[1 3]dioxole-2,2-dicarboxylic acid phenethyl -¢aper
EXAVPLE592

enzol |, 3] i oxol’® 5,5 SPLEPRGLII) & Db TP rEn AR (B abor:
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
(2-phenethyl) ester in 12 mL CH3CN was added 5.6 mL 1 N NaOH (5.6 mmol), and
the resulting solution was stirred at room temperature for 12 h. The solution was
20  concentrated, 10 mL of water and 10 mL of ether were added, the pH of the mixture |
was adjusted to pH 8 with sat. aq. NH,Cl, and the resulting white precipitate was
collected by filtration. After washing with sat. ag. NaHCO;, water and ether, the
resulting solid was dried under vacuum to give 0.4 g (0.76 mmol, a 76% yleld) of the
title compound (Rr = 0.39; 9/1 CHCl3/MeOH) as a tan solid ; mp 75-82 °C; 'H NMR
25 (300 MHz, DMSO-de): 3 1.00 (d, 3H), & 2.5 (br m, 4H), & 2.84-3.10 (m, 5H),
3.35 (br, water), d 4.28 (t, 2H), 8 4.90 (m, 1H), & 6.6 (d, 1H), § 6.76 (d, 2H), §
7.21 (br s, 6H), 8 7.36 (m, 3H), 8 7.46 (s, 1H); MS (ES) m/z (relative intensity): 526
- (MY, 100).



yl met hyl) ester ) The title conpound was prepared from

5-(2-[ 2- ‘& o phenyl ) - 2- hydr oxy-

et hyl ani §] yI} benzo[ 1, 3] di oxol e- 2, 2-di carboxyl i ¢ a&CAUSAFHB148

5- et hyl - [ 1, 3] di oxan-5-yl net hanol according to the procedure of

Exanple 1 as an off-white SO|Id [err]H NVR (DVSO-d[err], 400MHz) [err]

0.7 (s, 3H CHerr]), 0.74 (s, CHg&I 1.1 (d, 10 J = 6.59 Hz, 3H,

CHerr]), 2.6 (m 1H CH), 3-3. 3 (m CH, CHerr]), 3.6-3.7 (m 4H,

CHerr]), 4.6-4.8 (m 4H, CH2), 5.04 (m 1H, CH), 6.34 (brs, 1H OH), 6.84

(dd, J = 8.13, 1.32 Hz, 1H, Ar-H), 7.07 (m 2H, Ar-H), 7.36-7.44 (m

3H, Ar-H), 7.48 (s, IH Ar s, 1H, NH), 9.2 (brs, 1H NH);
3400 ﬁ%\ggi 5 1760 (CO; Ms nlie 650

| R (KB _
' (M+I(—I)[rerr]c n{ermﬁs)@ @ )ZI(@PCPF[)m-rp]l(ﬂan -3rhjdiy-etliylaniinol-d: C, 55. 98;

EXAE/PEE o ropyBbenz6{n9]dibxofed2,2(dicdr bBxyife :-Nldz(f’%henyl-ethyl) ester

5-{(2R)-2-[(2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } -
benzof1, 3] di oXFHeaitle, conthonad M &0a &h%oﬁ&'a&&ir&l)ﬂ 16 ¥ B
g“i"zm[i‘tzhj%lxwf *102 1 & 52((@&,2£EE 3 A Lot R e%%dz-gy'admxy-ggxﬂa%%ﬁ
et hyl am mu}py@}tnpm{}l ;Mnxoi[:-lZ,B]imarbonyldb &:&bﬂ(c@hwéth%m edter; diad 22 %;

I as an g“ oo L CHCRMEDE, N”Eé oRP AR, G 2

X CH err (§9I dbr m, 3Hy, §2|-&‘2 m, e £ 13435 3145191”11, 544.910(63md 4H,

CH[etw]) 1m,851206@>r(dmm,hs 50l (g] 1H), 55@(&2 Y r&ﬁw(d%?rsb)zl ], (m IH
m err

OCH[ err] 6%?3% h 3"@%%%41‘ % M§ >'eﬁz|)($etf§wssn§nw>z ﬁ%ﬁ 5 s

(d:°J = 4.17 Hz, 1H OH), 6.85 (dd, J—79 1.32 Hz, 1H Ar-H). 7.07

(m2HArH),738742(m3H ‘?(s 1H Ar- 30H)88(brs

1H, NH), 9.4 (brs NH) : e} 3400 (OH), 2900 (NH),

1760 (CO) |v§ ﬁ@é‘b@d(@mrﬁ(érﬁplomahynw Zdrydm[anqm[lam.psqu err] xHd :

gla|6<73151 | ;ﬁ‘b;ﬁ@}ben?o[l :?duﬁxoig -2,DldidaPlox IRt Nekid Cbift3Sendyiody- 190 N

PCT/ US97/ 08148 . propylester -71 -

The title compound ‘was prepared as a yellow gum from 5-{2-[2-(3-chloro-

phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid and

20  3-benzyloxy-propanol according to the procedure of Example 1; yield: 38 %; R; = 0.52

(9/1 CHCly/MeOH); 'H NMR (300 MHz, CDCly): 5 1.32 (d. 3H), 8 2.00 (m, 4H), &

2.75 (m, 1H), & 3.30 (s, 2H), 3 3.50 (m, 4H), 8 4.40 (br m, 12H), 3 5.49 (s, 1H), §

6.68-6.85 (m, 3H), & 7.24-7.40 (m, 13H), 8 7.43 (s, 1H); MS (ES) m/z (relative’
intensity): 518 (M*-HCl, 100).



EXAVPLE 94
5-{(2R)- 2%%%?2%(3 Chl or o- pheny! ) - 2- hydr oxy- et hyl ami no] - p;ﬁg}(}s}mm

benzo[ 1, 3] 2-di carboxylic aicd bis-(3-hydroxy-

propyl) ester. . The title conmpound was pr 39%1&38

5-(2-[2-(3-chl oro phenyl ) - 2- hydr oxy- EEL: SYH I33HS-GIHL
e

et hyl am no] - propyl ] - benzo[ 1, 3] di oxol e-2 {: di carboxylic ach

3- hydr oxy- 2, 2- di net hyl - propanol according to the pr, re of Exanple
1 as an off-white solid; [er ]H NVR (DVMSO-d[ err], 40QM#g5 SHEET]IAG 1
12H, 4 x CHerr]), 1.09 (d,- 6.4 Hz, 3H, CHerr]), z.j LACED

), ++-M-

3-3.3 (m 7H, CH CHerr]

r
J
3.4 (brs, , 4.04 (s,

OCH err]), 45265 (m_ 2H OH), 505(m%,&1@_‘? 6.34 (d, J 4.17 Hz, 1H,

OH), 6.85 7.9, 1.53 Hz, 1H, Ar-H), 7. oﬁ“

7b37 71ﬁ2 §\Im 3H, A{(I-B 7.48 (s, |H, Ar ,2900 N@m'm"%!
EﬂreSSQ4 (I\/Hrllzl)b [ erﬁ] ( Crragnc{%l%theérg}u}a] H err] d Nq err] xH ',

C, 57.18; H, 6.55; N, 2.22; Found: C, 56.44; H 6.62; N, 2.38.
EXAVPLE 95 5-{(2R) - 2- [ (2RQRg- By o

( 3- Chl or o- phenyl ) - 2- hydr oxy- 1

benzo[ |, 3] di oxol e-2, 2-di c t Rrester 20
Through a stirred roomR f .04, (0.019 nol e)

5-{2-[2-(3- o) Rg

chl or o- phenyl ) - 2- hydr oxy- et hyI am noj - propylﬁs benzo[ 1] di oxol e- 2, 2-di car box
ybkic = - acid and 30 nL of 2-ethoxyethanol was bubbled HC[err] for 5 mn.
‘After heating at 100 Cfor 12 h, TLC (9/1 CH[err]CI[err]/I\/bO—I)

i ndi cat ed twieréior mati on of both 5-(2-[2-(3- 25

chl or o- phenyl) a;py,gﬁéxmq;, AFEAR] ki MI&{W%@J‘@{)%%?&{%,&%,CMbox

ylic et hoxy- et hyl") “est’er

CH[ err]IQJ %@iﬁ’%m BBIOBEBIR) - 2- [ (2R) - 2-

(g chl E)rlosfgenylnzﬁﬂwmewret:hwt}smm?l]sﬂﬁropél%2 ] )

-benzo i OX | et hoxy-ethyl) ester

(Rl err] 0. 2; gifls&?m%rfgm)%#fﬁﬁbwcukﬂ 'r cooling to room

t enper at ur e, exm&z@d&mmy@n@t@d’nmngermved vi a Kugel rohr distillation
(0.05 mm 30 oven tenperature = 95 [err]@), and the brown residue was

chromat ographed on silica gel, elutinag with 0 to 10% MeCH in

CH err]C[err], to give 1.0 g (0.002 e\ a 10%yield) of the title
conpound as an off-white solid; [err N 300 MHz, DVsO-d[err]): [err]
1.12 (m J = 6.3 Hz, 3H), 2.5 (m .35 (m 8H), 5.06 (m 1H), 6.3

(s, 1H1SOHwieréin RYis Hydrogen, Cy t6 G dlk9), idryl;6.8 (m 2H), 7.0 (m 1H), 7.5
(m 29,90, (g Al o S R il (9 11 (reftive
PCT/ US97/ 08148 R7 and Rg are independently OR9 or NR10R11; . |
Rg is hydrogen, Ci to Cjz alkyl, Cj to C12 cycloalkyl, C1 to C13 silylalkyl,
aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR}3, -CHR12C(O)R13, -
20 CHRj12CONR10RI1, 7CHR120COOR 13, or -CHR120C(O)R 13, with the provision
that Rg is not hydrogen in both R7 and Rg;
R10 and R1] are independently hydrogen, Cj to Ci13 alkyl, aralkyl, aryl,
furanylalkyl, or alkoxycarbonylalkyl;
R12 and R13 are independently hydrogen, C1 to Cy12 alkyl, aryl, or aralkyl; or
25  apharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture thereof,
or diastereomeric mixture thereof. |

——
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_72 - \-ExAMPE%

eneol 1, STAPBEATE 55 Gi car boxyl | ¢ acl WW”M a0 B PftHonye

et hyl ] ester hydrochl oride salt ,
prepared as a brown oil from 5-{2-[2-(3-chloro- THIS SHEET HAS BEEN
phenyl) - 2- hydr oxy- et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e-p 'FFEPLRG%‘D(

acid and 2- ( 3- bronmophenyl ) et hanol 8% cor di ng to the uuwwrc o4
Exanple 1; [err]H NMR (300 10 MHz, CDCl[err]): [err] 1.12 (m J = 6.3 Hz,
3H, 2.79 (m 8H),.3.5 (m 2H), 418(5 1H, OH), 5.56 (m H)Ngt(BE(S;n
3 7.0 (m 4 7 :

rﬂH)z (rel a’gl ve ?&ut ens‘tl‘% ? é’g}’ “f@?fﬁ‘%‘g? } }”ﬁ—?h '?éb( 8[2 (3'°rﬂ°r°'ph°"yjl)'2'hydmxy
EXAVPLE 9gthylamino]-propyl}-benzo[1,3]dioxole-2, 2—dtcarboxyhc acid bxs-(%—methoxyl-ejthyl)
5-{(2R) -2 ) oxy et hyl am no] - pr opy

be%go[l) 3?%]‘1?&%&%&3%’%? &? @séﬁl s (2-mtolyl-ethyl) ester
hydrochl oride salt . The title conpound was prepared as a brown

oi | fr®m 5-{2-B2- (3-ALbbap &md%?Claxm 1 which 135 {2—[2—(3—chlo gh%nyé)a gdl’qngw i o

e S A T S By

Exanpl e 1pharmateiitic8lyaccepmblp kalt thereofMR (300 MHz, CDCl[err]) [err] 1.12 (m
J 6.3 Hz, 3H)227(s 6H) , 279(m7H) 3.19 (m 1H), 3.48 (m
2H) 4.29 (m J = 6.6 Hz, 4H), 5.4 9 (m 1H) 6.75 (m J = 8.1 Hz, 1H),
6.83 (m 1H), 05 Aorspyundpf Blaitmd whigh is 3-(272¢(Bachibrd-phehydB2-hydrokk) , 25
7.5 (10 2éthylalfEnd]5bpi) ehidth Bididkolt-BiRMeirbYlylicE o8l M 653 th'tox}i-e%yl)

\QQT,Q 6/532/2%9%?493 a pharmaceutically acceptable salt thereof.

S) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propy!}-benzo[1,3}dioxole-2,2-dicarboxylic acid bis-(2-phenoxy-ethyl)
15  ester or a pharmaceutically acceptable salt thereof.

6) A compound of Claim 1 which is 5- [ 2-[2-(3-chloro-pheny1)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-ethoxy-ethyl)
ester or a pharmaceutically acceptable salt thereof.

20

), A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[ 1,3)dioxole-2,2-dicarboxylic acid bxs-(Z-ten—butoxy-ethyl)
ester or a pharmaceuucally acceptable salt thereof,

25 8) A compound of Claim 1 which is 5- {2-[2~(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid  (2-tert-butoxy-ethyl)
ester or a pharmaceutically acceptable salt thereof.

9) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
30 ethylamino}-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(2-isobutoxy-ethyl)
ester or a pharmaceutically acceptable salt thereof.

100 A compound of Claim 1 which is 5—(2—[2-(3-chloro—phenyl) 2—hydroxy-
ethylamino}-propy!}-benzo{1,3]dioxole-2,2-dicarboxylic acid bxs—(bcnzyl) ester or
35 pharmaceutically acceptable salt thereof. —

-
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o (a2 -0 o neny ) - TR oeeene

Step 1 (R, R -5-{2-
[[ 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl ] - (2, 2, 2-tri chl or o- J'TH'° SHEET HAS BEEN
et hoxycar bonyl ) -am no] - propyl } - benzo[ |, g8} di oxol e-2, 2-di ¢ hovaRFELACED

acid diethyl ester 10 To a O solution of 3.0 g (5.83 mmul)

(R R -5-(2-[2-(3-chl oro-phenyl) - 2-

hydr oxy- et hyl am nol - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl i ¢ aci d di et hyl
ester hydrochl oride salt and 60 nL CH err]Cl[err] was added 2.54 nL

(1.88 g, 14.57 mmol) of i- NEt f.ol ]| o 0..84 30 g, 6.12

mmol ) of 2,2, 2- tlrll)chlérceélpﬁwld OfClra’ E‘B@’B@@rﬁ&@b 35\?111@?0 &[Lepyl(% ZiBydiPX¥-50m

t ermﬁl; atcar etk ﬁmﬁ:ohlprdﬁye} -b&fz6} 1, 3dioxole NR-icattoxfic acidbinEyebhekyljesté ofl sat .
aq er

ract 100 m. Et[err]O The conbi ned
or gani cs V\é’r@Ja@@'ﬁgﬂ taﬁcqp%‘%]elﬁyhlﬁ 1 x 100 nmL brine, dried over

MySO er5], filtered and evaporated to a yeI | ow oil. Flash chromat ography on

ST oA S TS ol iy

hexanes/ Et @sh.s)laram Jybengpl Lqueles%dewart{%vhq aeid bis-(epclopentyd) sater, or

CDC [err]): aﬁtﬁhhlceﬁuga(ﬂg]acge%t |iReredh) 2. 60-2. 80 (m 1H), 2.80-2.91
(m 01- 3 (m 1H) 323331(m1H) 3.40-3.53 (m 1H),
410423(m 1H), 4.30-4.42 (conplex m 4H), 4.70-4.89 (m 3H),

6. 65-6.188 (conpl By m A4dmpound 6f Claim 1 whidl®is(5 (2¥{2-B«chiprodphenylyR-hydspxyH z
(rel at Ive '&ﬁﬁmr}o‘f-)prop%ﬁbé%ﬂ f]hloxol'c.LZ %Q@Qarboxgﬁc acid dioctyl ester or a

Step 2
5- { (2R) - 2- [ phempgcentiqallyacceptable saliithaseafy | - si | oxy) - 2- ( 3- chl or o- phenyl ) -
ethyl]-(2,2,2-trichl oro-ethoxycarbonyl)-am no] - propyl }-

b |, 3] di oxol g2, 2-di car boxy] d_di eth fe
7287 C sol Ut on o3, 7 SGpoURS SRR 10vigh 5. b-{4 i ERORNRRSRO BT

2- hydr asy - egthythmnir(o3-prop3 J-bérmdol 193)dioxoha 2 ixaktxylis - aﬂﬁndipemwwétér kernzo[ 1, 3]

G orr o | prgaloR S e, ™ % 3 S T 5 61 ut dene

followed by 1.38 nL (1.59 g, 6.03 nmol) of TBSOIf. After stirring at
-78 C for 1.5 h,yéhe - aq
15)he A&dnipolid amtasm \Wﬁ h S5 E!i m&%%ﬁt 21)323 dlrg -

NaHCO3 and war, e toroomte er. ex actlo
Et[err] O ¢thylamino]-propyl}-benzo(l 5]%]0)(0 e-2 2-dTicarboxy hexyl ester or a

20 pharmaceutically acceptable salt thereof.

16) A compound of Claim 1 which is carbonic acid 3-chloro-benzyl ester 2-
(3-chloro-benzyloxycarbonyloky)-4-{ 2-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-
propyl}-pheny] ester or a pharmaceutically acceptable salt thereof.

25 | -

- 17) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino)-propyl }-benzo[1,3)dioxole-2,2-dicarboxylic acid  bis-(1-phenyl-ethyl)
ester or a pharmaceutically acceptable salt thereof. '

30 18) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propy! }-benzo[1 3]d10xole-2,2-d1carboxyhc acid diheptyl ester or a
pharmaceutically acceptable salt thereof.

e —
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the conbMREPFni cs were washed W|t ‘!Hmm! !“ﬂwﬂim QJS@EP?*]'”“Q‘SX 200

mL brine, dried over MySO4, or-at e to a cloudy white
oil. Flash chr omat ogr aphy Qn 5|I|ca gel, eluting
(8/1to 4/1) gave 3.42 ¢ (4.46 mol, an 82% yi el d) Pﬁ? Eég
conpound (R[err] = 0.31; 4/1 hexanes/4Ac) as a 5 gu Y——C0 A

solid; [err]H NWR (300 MHz, CDCl[err]): [err] -0.13-(-0.08) (m 3H), 0.00-
0.06 (m 3H) 0.85-0.91 (m 9H), 105(d J=6.7 Hz, 3H), 1.33 (t, J=7.1 Hz,

S 4,00 (m gﬁf " Sgfhpoiil °f?a Ephienis s- éﬁ% (34th§°%h§%ﬂf°2%h>§giy-

5. 02- 5. 20ethylanfing)-propgl)-tenas 1 GidioxoR-2,27ditarboxylic aciél ingngl espr B 4ES) iz
(re::)at'Vepb%ﬁ%&ﬁya&?&aﬂl@@ﬁ{w 100), 768 (Merr]+H, 20). 10

St
5-{(2R)-2-[[(2R)-2-(tert-Butyl -di met hyl -sil oxy)-2-(3-chl oro-phenyl) -

et hyl] (2,2,2- 90 Ch|@E&nﬁéﬁ9>ﬁf@£ﬁpf‘Wh}chQErBf{QlIZRBEbﬂHr&-ph?nJl)a—Z-hggrrgxy-

benzo[ Q I.ca ICc .a r

t enper at utL‘gyfaEP ‘Uﬁpﬂf ﬁ?@fbﬂx‘é&imrbsxs{l{cz Rfid) bisdeoy) _ester or a

(tert- butE mﬂiabﬁhhﬂhyﬂdcbptxmbsatmareﬁfll oro- phenyl)-ethyl)-(2,2,2-trichl oro-
et hoxycar bonyl ) - am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl ic acid

di et hyl ester, 100 mL MeCOH and 25 nL H20 was added 4.31 nL (21.56
mml) of a 5N BADH Zocompmindtof Eiaini whichgs ﬁf{2+[ﬁd3@hlqrwhem3d)¥ﬁdxydmxye for 80

h. 't gy SObCIImNESHBYANERL AT 3)ABRbIe-2 2 dibliBok AR ki GiaBbuibA Vet pRCA 0 f 1 ed

top 1 |on m Xt extrac 3" x 100
nL Et OAc, Pharmagsisicaliyasceptable salbheesf.wver e washed with 2 x 30 nL brine,
drled over Na[err]SCIerr] filtered and evaporated to give 3.01 g (4.23

yield of th it o] ag9]0) 0/1
CHC1 [er r]/ I\/EO—&?Z/ %ﬁ’ °?§l§‘8] fa'ﬁ cg‘gs g{}gré]%-r% %‘@9 YASX¥1[ err]):
[err] - 0. ¢hylanindipropyh)-tehizq[1 3]dioxdle-QR-dicarbdkilic amcsmsqzagppropoxy(emymH)
0. 93- ¢ 97 7 3.07-3.35 (m 2H), 3.80-
4. 40 °§Q°r%%a"§%é§‘%§9 ‘C&i’g"wﬁﬁ"&"% 18 (m 1H), 6.60-6.92 (m 4H),
7.15- 739(m 3H); M5 (ES) mz (relative intensity): 734 (Merr]+Na,
30),712 (MerrpsH, 1Empound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3}dioxole-2,2-dicarboxylic acid isopropyl ester or a
pharmaceutically acceptable salt thereof. '

20
24) A compound of Claim 1 which is 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo{ 1,3]Jdioxole-2,2-dicarboxylic acid ethyl ester or a
pharmaceutically acceptable salt thereof. )
25 25) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]-propy!}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
methoxycarbonylmethyl ester or a pharmaceutically acceptable salt thereof,

26) A compound of Claim 1 which is 5-{2-[2~(3-chloro-phcnyl)-2—hydroxy¥
30 ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
propoxycarbonylmethyl ester or a pharmaceutically acceptable salt thereof.

27) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(1-methoxycarbonyl-
35  ethyl) ester or a pharmaceutically acceptable salt thereof.

-
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S P 5[ (2R 2. (tertButyl di met hy.m\nuululmum ..

el ) )
ethyl}-(2,2,2-trichloro-et hoxycar bonyl)* arfi nd] - Bropyl } - THIS SHEET HAS BEEN
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid %l allyl ester 5 REPLACEDO a
room tenperature sol ution of 950 ng (1. § mmol) 5-{(2R)-2-T[(2ZR~-2Z-
(tert-butyl -di met hyl -sil oxy)-2-(3-chl oro-phenyl)-ethyl]-(2,2,2-trichloro-
et hoxycar bonyl ) -am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl ic acid and
15 nL DVF was added 267 ng (2.67 mml) of Kch err] and 0.26 nL (471
g, 2.80 mmol) 10 of allyl |od| de. After stirrin roomtenperature for

16 h, the reacti#) wed cqmpaupdef Claim lywhigh is-f2-[2 ChIQEP'PM’M hygdrgxy-
extracted wi :ﬁjlaxﬁm -]a%ym]-b&%{er,s]h@xordas nﬁmbcn@ﬁc acid bisiseproposydebshylashed

with 1 x 150 rine ried ered and evaporatedtoa
col orl ess JPFEY s§§ﬂr%3 WF%‘FQM$8%@F lLﬁa’ f] eluting with
hexanesSEt CAc (8/1 to 4/1), gave 670 ng (0.85 mml a 63%yield) of the

title 15 / | ;
i1 a5 WSl S Bty

0. 00- 0. 08 (mylmm]wr@ylk benzg 3]d10’@1§ 4-dicarbpxyl , 2.60-Bs74 (m
1H), 2.77-% i{éifboryﬂxethil Qsﬁr%rﬁzhﬁﬁhac&'iﬁcallgaé&pﬁb}%(&a& fereof, 1H),
375398(m 87 ( (m 1H), 5.29 (d, J=17.3
Hz, 2H) 534(d J=23.7 Hz, 2H) 5.82-5.97 (conplex m 2H), 6.60-6.88

(m 4H10 20 7.30- 7. Aofipouddhf Chim(IEShich1szS-(2-42--chierd-phenys)-2-}ydroRy-4

ST (2R - 2- [SERPnS ) poRmAl-Bero bl o les 2 R R e g9  is (ot Bond
trichl oro- @Mkmmemmwwtmllymaﬁp;abksbbﬂmoi 3] di oxol e- 2, 2- 25
di carboxylic acid diallyl ester To a 0 [err]C sol ution of 650

my (0.82 nmol) 5 (2R -2-[[(2R)-2-(tert-h
di met hyl - si | oxy)3B-( 3Acqemoen$ﬁéﬁlmw lewmlp }&5( é2~£2é3nchlptqw'eﬁfwl)e2-hm6m bony|
) -am ngls- -eth 1a1ﬂmg>épkapyppazr%@1 Sidit@ieol.2-dcazbshiytiar boxyl i aciaci d di aliyl

ester and 2h1mmfhy]_|1an}\"Ya ethyl ester or a pharmaceutically acceptable salt thereof.

PCTUSY7/08148

32) A compound of Claim 1 which is 5-{2-{2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(2-trimethylsilany}-
20  ethyl) ester or a pharmaceutically acceptable salt thereof.

33) A compound of Claim 1 which is 5-(2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(3-trimethylsilanyl-
propyl) ester or a pharmaceutically acceptable salt thereof.

25 . . _

34) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl }-benzo(1,3)dioxole-2,2-dicarboxylic acid bis-(3,3-dimethyl-butyl)
ester or a pharmaceutically acceptable salt thereof.

30 35) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]-propyl }-benzo{1,3]dioxole-2,2-dicarboxylic acid bis-cyclohexylmethyl
ester or a pharmaceutically acceptable salt thereof.

—_—————
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30 added 1.0 nL of HF-pyridine, and the reaction nixture was warned to
room tenperature. After 22 h, TLC indicated that sone starting

mat eri al W@IHIHEY err 0. 62 OAc) , PEFS2T/08148
“additional 1.0 nL f)]l‘:{[ HF. {oyrl di ne vvasmnmmn]mﬂmrm ), atal of 26 h, TLC
i ndi cated the di sappearance of startifig Pat'eri*al sand the THISSHEPT HAS BEEN
the title compound (R[err] = 0.28 (2/1 hexanes/Et OAc). The reqﬂfﬂ.ﬂﬂEﬁ' xtur
was slowy 35 quenched W|th 30 nL of8&at. ag. NaHCOB, exttacted—wih—2-X
75 nmL Et[err] O and then WD 97/ 43273

PCT/ US97/ 08148 -76 -

with 1 75r’rL Th shed t.h 100 nL
\tI)Mri ne, " dr i3 ovAéF e@?ﬂ@#]amf “@B&a ’e‘al C%aﬁ%fzé@\é\%’&?’gtpé‘\éﬁnxb‘ ahy)émvn ess
OiZ} N FI as ethytamine])-pppgliHyenao(1, 3]dxoxglel2 ,2-dicgrboxyléd uhm?gtb#.(zai:mg yRpanyit (?Ac
a o e tide conpoun
gR[err]g gga%%@ﬁ%mgglnm %gdia%gdorl ess oil; [err]H Nl\/gp(300 5
Mz, CDCl[err]): [err] 1.20-1.37 (m 3H) 2.60-2.78 (m 2H), 2.80-2.91 (m
1H), 2598- 1
o B8 oy ST Clfidliks o £yenis- gy atufde 3"8‘?‘294% ?&?’%ﬁ’%m
5.81-5. 98 e'é'é'{ﬂﬁ‘ﬁm'ékpwyliwenmléidlexgv- icarboxylipgcid his{2-cyclohexyhettzt) : VS

g tES) gfz esterl dital ptanhadeanicallyakceptible dallurirede Na, 100). 10
ep

5-{(2R)-2-[(2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) -
benzo[ 1, 3] di ox3Be- 2,A cainpaunidamf\Tlaim heihithds &+ [2y[12- (Baihﬁ'fro- henyl)- 2-h droxy- A

hmy)c(i£ (l;xy et'héi?mgg é%g?ﬁ HPHE+ Faidlg%ﬁgizy%g{r%&églcz %PF(C) %Fg?) ‘}elng (2)[ 112] di

oxol e- seﬁr@aﬂwbmaceutwellﬂareneatablylsahdtemof 10 m_ gl aci al acetic acid
and 357 ny (5 46 mol ) of Zn dust were stirred at roomtenperature for

40 h. Th t h | it d to 50
T brine. and. 8311 ack ERPRPIN O Gl il it 2 Lhi3-cAoro-phem-ABaUgani co
wer e was heiliylaniho]3propyl-benza{a13)dibiedie R 2dichrbotylic HoidTibidEydMspropitiveehy?0

over fNa[ eéé:ér%%gi’h%n?&hhéaﬂ&%chg[%‘ale s%ﬁ%?er%otfed to a colorless oil. Flash

chr omat ograph gwth CHCl [err]/MeCH (20/1 to
10/1), gave 180 ng (0.36 mml, a 66%yield)

40) - A compound of Claim 1 which is 5-{2-[i-(3-chloro-phenyl)-2-hydroxy—
ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic “acid bis-(1-methyl-
cyclopropyl-methyl) ester or a pharmaceutically acceptable salt thereof.

20 '

D

41 A compound of Claim 1 which is 5—[2 [2-(3-chloro-phenyl)-2-hydroxy-
ethylamino}-propyl}-benzof1 3]d|oxole-2 2—d1carboxyhc acid bls-cyclobutylmeﬂwyl
ester or a pharmaceutically acccpmble salt thereof.

25 42) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(2-cyclopentyl-ethyl)
ester or a pharmaceutically acceptable salt thereof.

43) . A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
30 ethylamino]propyl)benzo[1,3)dioxole-2,2-dicarboxylic acid bis-acetoxymethyl ester or
a pharmaceutically acceptable salt thereof.

44) A compound of Claim 1 which is 5- [2-[2-(3-chioro-phenyl)-2-hydroxy-
ethylamino]propyl) benzo[1,3]dioxole-2,2-dicarboxylic acid bis-propionyloxymethyl
35  ester or a pharmaceutically acceptable salt thereof. I -
B This Sheet Has Been R

U




of the title corrpound(R[err] = 0. 35; 10/1 CHC [err[7TMeOH) as a col orl ess

37, Lo R o (3% iﬂgam@%&&“rllnlluﬂnwmﬂuiﬂyg s O
s, 2H), 470480(m4H) 5.10-5.20 (m IH L 28 |

5.82-6.00 (complex m 2H). 6.70-6.91 (m 3H), 7.17-7.30 (n'HIS SHEBLHASBEEN
(s, | H; M5 (ES) mz (relative intensity): 502 (Merr], _00) REPLACED  wq

97/ 43273
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EXAMPLE 99

5-{(2R)-2-[(2R) - 2- (3 Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - propyl}
benzo[ 1, 3] di oxol e , 2-di carboxylic acid bis- §3 phenyl - al IX ) est er 5
Step 1 A compound of Claim 1 which is 5-{2- [2-(3-chloro-p enyl)-2-hydroxy-
5-{(2R) - 2-[ té;a@m t I %%@%%l
ethyl]-(2, 24 -tri CH#O? ﬂlb&%&y%]ggd%wyb-&éég %?l%rg%g?th Lester

benzo[ 1, 3] QTWWCEU‘EHWW‘TQV 160fhi s- (3- phenyl -al Iyl ) ester 10
The titlse corrpound was prepared as a colorless oil accerding to the

d ¢ d
P arace of al | yi6h oanempound of Lt TuGEh it ST 2 aRYe pRenyE: S Fud PRy cncy
[ gr B ]1H0 Ng? ¢iBglamindipropfiiberenof 1, 31d1c§)mﬂ|j)r-2 2-¢ﬁcat&z)ghcﬁcéd 7ﬁ;ézi§obgt|_)1i)ryloﬂyi)1¢thyl '
2.60-2. 75 (é#]@’fmhfg’?gaﬁ%@’%%%‘fﬁbﬁméﬁ‘ﬁ%ﬁ. 33 (m 2H), 3.76-4.00 (m 1H),
4.65- 15 4.85 (m 2H), 4.90-4.98 (m 4H), 5.02-5.20 (m 1H), 6.20-6.33 (m
2H), 6.1g0-6. 85 47 (Rc nd of ClafnPwhith islSR-[2 5 chlerd-phénif - 2hgliox$-

|Stn ;SHSI ty) eth Aiax(nl\ﬁoﬁ{)rrokyl}%enz)o[l ,3]dioxole-2,2-dicarboxylic acid bis-heptanoyloxymethyl

5-{(2R) - 2- [ ¢stetier 2-phamnfabtaicallpaereplaple3alnyharenfy - et hyl ] - (2, 2, 2- 20

trichl oro-ethoxycarbonyl)-am no] - propyl }-benzo[ 1, 3] di oxol e- 2, 2-

di carboxylic acid bis-(3-phenyl-all yIB ester ,
48) A compound of Claim 1 which is 5- (2-[2-(3-chloro-phenyl)-2-hydroxy-

15 ethylamino]propyl}benzo[1,3]}dioxole-2,2-dicarboxylic acid - b:s-(4—methyl-
pentanoyloxy-methyl) ester or a pharmaceutically acceptable salt thereof. '

49) A compound of Claim 1 which is 5-{2-[2—(3_-chloro-phenyl)—2-hydrc’>xy—‘
cthylamino]propyl]} benzo[1,3]dioxole-2,2-dicarboxylic acid bis-hexanoyloxymethyl
20  ester or a pharmaceutically acceptable salt thereof,

50) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylaminolpropyl) benzo[1,3]dioxole-2,2-dicarboxylic acid bis-  (2,2-dimethyl-
_propionyloxymethyl) ester or a pharmaceutically acceptable salt thereof. .

25
' 51) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]propyl} benzo[1,3)dioxole-2,2-dicarboxylic acid bis cyclohexanecarbonyl-
oxymethy] ester or a pharmaceutically acceptable salt thereof.
30 52) A cdmpound of Claim 1 which is 5-[2-[2-(3-chloro-pheny})-2-hydroxy-

_ethylamino]propyl ) benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(1-propionyloxy-ethyl)
ester or a pharmaceutically acceptable salt thereof.
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- The title conpound was prepared as a Md. ng to the

procedure of Exanple 4, Step 5 m

5-{(2R) - WQ VBT 2- (tert-butyl - di met N gMﬂﬂ 25 PCT/USIT/08148
C

chl or o- phenyl ) - et hyI] (2,2, 2-trichl oro- etthoxy aTa VIRt aTaIVARSS
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-(3- phenyl - al | JHIE SHEES HAS BEENA
I n place of REPLACED _
5-[(2R)-2-[[{2R) - 2- (tert-butyl - di met mB8-si | oxy) - 2- ( 3- chl bro=—ptenyty—erhytT-
(2,2, 2- trichloro-ethoxycarbonyl)-am no] - propyl

) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid diallyl ester, yield 78%

¥ o 0 3k (2ol SO bt M (900 Mot ety © 5y
4. 10- 4. 3lethytamitglpropylGekodE3)doxcié-R.2-GicatBoxylie3 et 2bis,[162R0digeMyI{ M 5H) ,

7. 15 onﬁﬁ%twfgggﬂ%h@ccﬂﬁgangrragée%}a'bi@: saitrﬂ%e?eo?l ty):.830 (Merr]+H

100

PCT) US97/ 08148 - 78 -
St

. {e (2 2 ( 2R’§4) (é c&r?pound OF:'Clalﬂ \Ehﬁh ds 5- )!2—[2-(% ;,: lg%'no-ﬁh x;)(ré) 2-h§1hjoxy-
benzo[ |, lasainadpropyllberzel b m%e aér@casb@c ig- phafig| - abisy(B)3edimothyl-

The tltleb DflePD eReEHal pndsceaticllyActepidblialt théréstr di ng to the
pr ocedur e of Exanple 4, Step 6 except that

5-[(2R)-2-[[(2R)2 (3-chl or o- phenyl ) - 2- hydr oxy-

et hyl ] - (2 , 2- B5) chl&\mommmh@m]Céaiimh\yhjchMﬂﬁ-][QﬂB-«rhlpb@-pbmﬁ)el—hy&]odyoxoI e- 2,
2 (49 @@g@j@o@gﬁs&&oﬁ Sidickor18pYdiedtboyit ©5H8"T VRT1USAuikRuRhace of
chl or o- ph@nyw)-ozyhstul)d&syer@trnwhmemczny a¢asptablesals themsof.car bonyl ) - ami no] - pro

pyl]- benzo[l, 3] di oxol e- 2, 2-di carboxylic acid diallyl ester, yield
59% R[err]

oot BLert] - 865, (Gl ok oSt LS bS8 I GO0

2 60 2. 71etﬁyhnﬂﬂd)]proﬁyﬂﬁe&09231dﬂnx&d=l2,2 -dicdtbex3litS (aoid ZFDbis%-gﬁc(lﬁ]péﬂg{:é m
7 15 p‘%y‘%&y’ﬂ%’) ’?17%%( E?}Q‘Q‘ﬁé&g? ﬁg?&\?gawﬁ?g@} ~ 654 (Merr],
100) . 15 EXAMPLE 100 '

5-{(2R) - 2-[ (2R¥71R- (A Qﬁkﬁb’uﬂd Bh@MMr&hia}idi 9)(2-[21(%}1%99&@@;’ 2BYlsoxy-
benzo[ 1, Stlthl l%?tlloﬁpropyl]ggr?z%r[{jgf(d)( X0 c—%% dqcar{myy(i OOCT‘&’ | bls-genzoyloxymethyl

ester or a pharmaceutically acceptable salt thereof.

20 :

58) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
ethylamino]propyl}benzo[1 3]d10xole-2 2-dicarboxylic acid bis-( benzoyloxy-ethyl)
ester or a pharmaceutically acceptable salt thereof.

25 59) A compound of Claim I which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-

ethylamino]propyl} benzo[1,3}dioxole-2,2-dicarboxylic acid bis-(2,2-dimethyl-
butyryloxy-methyl) ester or a pharmaceutically acceptable salt thereof.

60) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-hydroxy-
30 ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-amide or a pharma-
ceutically acceptable salt thereof.

61) . A compound of Claim 1 which is 5-(2-{2-(3-chloro-phenyl)-2-hydroxy-
ethyla:mno] -propyl )-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-2-propyl amide or a
35 pharmaceutically acceptable salt thereof. R
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The title conmpound was prepared as a %WEM-[Z-(B-CM oro- 20

g :
phenyl) - 2- hydr - et hyl am no] - propyl ) - ; L oxol e- 2, 2p64 I C
acid and wg”’g%%? ooct anol -accordi ng JW”mmm@m f Ex?ei‘rér%‘llilg5 &)%dl el d
84 % Rerr] = 0.30 (10/1 CHC [err]/ Me - WK (300 Mz,
CDCl[err]): [err] 1.30-1.39 (brd, 3H), 1.40-1.92 (m : e

(m [1H) : ] %} O_ES- 3. ]30 (m 2H), g} 39- 3. 2)2 ( 2H), 3. _(80- 3.91 (ﬁlﬁ@SiEfT SZB?E“iJ
5.02-5.13 (m 1H), 5.40-5.80 (m 1H), '6@7'1-6.89 (m 4H), 21. BER [ 2H).
25 7.44 (s, 1H), 8.73 (brs, 1H), 10.11 (brs, 1H); M5 (ES) mz (relative
intensity): 679 (Merr], 100).

EXAMPLE 101 _ _

5-{(2R)-2-[ (2R) - 2- (3- Chl or 0- phenyl ) - 2- hydr oxy- et hyl am no] - propyl }- 30
be%go[ ?1 3] <[j|( oxél@ (2 2A Gbmphé)ﬂ(‘?ﬂ él@zmé in%@? '@5%/ R-Be wl@%yglwgrl)@-/h;dmxy-
enyl)ester ;C\QtlTnzﬁ_n?gPEomyg )Fig@za[lnsaamxbm%myﬁ@laurw Bis-Pbutyll @mide 68 a25

nmmol ) of 5-
phenyl ) - 3- Phaseacewically pecspisble splt gherendy 1. 3] di oxol e- 2, 2- di carboxylic acid and

5 nL of §35 DV was added 69 ng (0.69 mmol) of Klerr]CJerr] followed by

1 .7 f 7

P?:‘IS'/ [7}%9(7?08(13 4r8m0 43)5 A compound of (\ﬁ%rg K/ vfrlh%gh é 5-[2-[2—(3—ch10r0-phenyl)-2-l_1y}j§o)sy-

Cci s- 4- benzekiylamidobptapy! Jtberepbiadidioxoler 2 2dicarboxylie acid chis-phepyimehgl amide] C f or
20 h, the At ek ) |l ed to roomtenperature, poured
into 50 nL % pE)lrl neg{g%c%ﬂy%&b{ég%s‘ég?%ce with 2 x 50 nL Et OAc. The conbi ned
organics were washed with 1 x 50 nL sat. ag. NaHCJ err], 1 x 50 nL

brine, 1gri ed ovegs)Na2R@8mpbhihd 6f EHirANCvIENRRE- - (yaﬁarc»;ﬁmenyw-hmﬁgli
(o}
= 0.30

Fl ash chromat Qgr a on.,sjlic | luting wth CHCl[ ernr OH,.(4
107 1), gaveaango ropy heieolAmnefir i diki e p) Bt tmmameRy
(10/1 anfitiCb @phighéstkiyallysacaeptatile snlt thérkof. [ err] H NVR (300 MHz,
CDCl[err]): [err] 0.98-1.10 (m 3H), 2.44-2.78 (m 3H), 2.82-3.00 (m
2H), 4.11-4.20 (m 4H), 4.40-4.70 (m_ 2H), 4.85- 4.95 (m, 4H),
5.70-5.79 (m 2H§5) 5.&Tomponnd of Clamm 1 vehicipise- (2 @-chdero-phenyl)-2rhydroxys  (m

14H)5 N5 ( Elylathinof-pRipH! J-Bénzb[ Y, Safdxble} 2,2-GicarioyBE fatid Hifglycine ethyl ester)

amide or a pharmaceutically acceptable salt thereof.

66) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-3-
oxazolidinyl}-propyl}-benzo[1,3])dioxole-2,2-dicarboxylic acid or a pharmaceutically
20  acceptable salt thereof.

67) A compound of Claim 1 which is 5-((2R)-2-(tert-Butoxycarbonyl-
[(2R)-2-(3-chloro-phenyl)-2-hydroxy-ethyl]-amino) -propyl)-benzo[ 1,3)dioxole-2,2-"
dicarboxylic acid bis-diethylcarbamoylmethy] ester or a pharmaceutically acceptable salt

25  thereof.

68) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
diethyl-carbamoylmethyl ester or 2 pharmaceutically acceptable salt thereof.

30 '

69) A compound of Claim 1 which is 5-{2-[2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino]-propyl }-benzo[1,3]dioxole-2,2-dicarboxylic acid
cyclopropylmethy) ester or a pharmaceutically acceptable salt thereof.

———
—_—

M§\‘-\\
B
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EXAVPLE 102 5-{(2R) - 2- [(W

phenyl ) - 2- hydr oxy- et hyl am no] -

propyl } bM¥BY4B2B)| di oxol e- 2, 2- di car box "I"Mw mmﬁ ’”/l RGTYSIT08148

To a O [err]C solution of 0.630 g (1.0

5-{(2R)-2-[(2R)-2-(3-chl oro-

phenyl) 2- hydr oxy- et hyl ani no] - propyl }- benzo[ 1, 3] di oxol e- ZLEHI(‘:I’ SHEEﬁRHAg BEEN
acid bis- (2-phenet hyl ) ester -90%2 i  CH3CN was added R

NaOH (5.6 mmol ), and. the resulting solution was stirred at room
tenperature for 12 h. The solution was 20 concentrated, 10 nL of water and
10 mL of ether were added, the pH of the m xtur was adj usted to pH 8
W sat. aq R er A campamd of Rmckwhich iy S RIed3 o ety .

Cflhl ect teﬁhﬁroiy bﬁmym&mﬁﬂ-preﬁmrbemmlswomw mrcarbaﬁyhd\&id:q err ] wat er and
et ner, e

d t 0.4 0.76
o DSl o Aol eal S SR 2077”0
CHCI[err]/l\/EC]—I) as a tan solid ; rrp 75 82 [err]C [err]H NMR 25 (300 MHz,

oty terry )t IH L) A gty 36 bt ] fna( W, g0 s-f:hw@h@w 10 (m

6 6 (d, 1hgdronpecﬂ1ylamm6]-mpyl2fh)enzq{l 3]dxoxol¢ ﬁdl@mbogyhtﬁ Hpeid[ ebis] 2-(36 (m

. t 526
( 'V[ . £ ]e r r%ég\ﬂfbﬂ(ﬁ estéPor alfRartfactutitally ﬁé’c@bﬁﬁle%t tg“%ﬁg; '73>’) .

PCT/ US97/ 08148 - 80-
EXAMPLE 103 A compound of Claim 1 which is 5-{2-[2-(3-Chloro-phenyl)-2-

o opy1d bttt ﬁﬁ%as?" %ﬁ@%ﬂéﬁ IS SIEBIRAN 2 Gy 1) ester s
The titIeTbnnjdamhbdesmsompﬂmm@ua&lb{aceﬂptmmtth@wﬁd| ng to the procedure
of Exanple 102 from

5- ((2R) - 2- [(2 2 (3-chl or o- phenyl dr ox ethyl am
pr opyl)benzo[l 3) di &(@?@P%’"@%Q@bewwy‘ds§d§d2633c'ﬂ?rmﬁl}»'gfhyI) ester,

yi el d: ZZNé;roxy-eth 14mbiAb]- i)top 1 -be98z4[3/{31dickle 1252 dichrfo @lcdmid Bs279 [err] G

o e P o e by o (5 200 [e17) LS (o

10 1H) [err] 5.20 (br d, 1H), 8 5.90 (q, 1H), 8 6. 6 (d, 1H), [err] 6.76

(d, 2H), 8 7.234{br % compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl}-benzo[1,3}dioxole-2,2-dicarboxylic acid bis-
(2-ethylbutyl) ester or a pharmaceutically acceptable salt thereof.

20

75) A compound of Claim 1 which is 5- {(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl }-benzof1,3}dioxole-2,2-dicarboxylic acid bis-
(3-methylbutyl)ester or a pharmaceutically acceptable salt thereof, |

25 76) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[ 1,3}dioxole-2,2-dicarboxylic acid (3-
methylbutyl)ester or a pharmaceutically acceptable salt thereof.

M A compound of Claim 1 which is 5-((2R)-2-[(2R)-2-(3-Chloro-
30 phenyl)-2-hydroxy-ethylamino]-propyl}-benzo(1,3]dioxole-2,2-dicarboxylic acid bis-
adamantan-1-ylmethyl ester or a pharmaceutically acceptable salt thereof.

78)- A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- .
phenyl)-2-hydroxy-ethylamino]-propyl}-benzof1,3]dioxole-2,2-dicarboxylic acid bis-
35 @, 2-d1methyl-propy1) ester or a pharmaceutically acceptable salt thereof.

-~
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6H), [err] 7.36 (m 3H), [err 746( (relati
I ntensity)

EXAMPLE 1&05;’9”(’]’\/[ erel [100)]' ““\“\ “\I“ “l“ Tﬁ‘ “ {“‘Z PCT/US97/08148

5-{(2R) - 2- [ (2R) - 2- ( 3- Chl or o- phenyl ) - 2- hydroxy et yI am no]-

propyl ) benzo[ 1, 3] di oxol e-2, 2-di carboxylic acid bis-(3-b¢ r]l-f? } SHEET HAS BEEN
propyl ) ester The title cogpound was prepar ed—a-s_.a_v pER/ gum
fromb5-(2-[2-(3-chl oro-

phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl ) - benzo[ 1, 3]di oxol e- 2, 2-di carboxylic
acid and 20 3- benzyl oxy- propanol according to the procedure of Exanple 1;
yield: 38 % R err] 0.52 (9/1 CHCl[err]/I\/bO—D [err]H NI\/R(300 VHz,

CDCl[err]): [errbl 32 (d, 3I—3 2.00 H%KZ ; 5 (m 1H), &
3.30 (s, 2H) )50 (\repnmyn pClaim4, mc'e Br3-fi2R QH)( RB%MZ?!I?@- 1Hy, 8
6.68- 6. 85 (genlhlz-tjdfen cyiddinbl 4R0dy1)-obd 1, m&ofesz Ssicat by l¥BcidES) M 2

relative i nt e
(CLAI VB ‘adamanigg-1-y mﬂ‘%’%ﬁ&%ﬁ& Mﬂ%ﬁ‘m@ ble salt thereof-  her ei n:

Rlerr] gnd Rl-err] are independently hydrogen, Cerr] to C[err] al kyl ,

trlfluororrethyl yan ard R[err]

I s hydrogen or r r]R °8%?3?4 ?§¢P%{ k‘?}q“gﬁﬁﬁj{él{)'%[&%ggs I'}l%rohydr ogen or

Clerr] to Gihenyl)- Mym%eahbhmq}-pmpyl} -benzol[1,3]dioxole-2,2-dicarboxylic acid (2,2-
dimethyl-propyl)ester or a pharmaceutically acceptable salt thereof.

10 81) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- -
phenyl)-2-hydroxy-ethylamino}-propy!}-benzo[1,3]dioxole-2,2-dicarboxylic acid (3,3
dimethylbutyl) ester or a pharmaceutically acceptable salt thereof. '

82) A compound of Claim 1 whichis) A compound of Claim 1 which is
15 5- { (2R)-2-[(2R)-2-(3-Chloro-phenyD)-2-hydroxy-ethylamino}-propyl}-
benzo[l ,3]dioxole-2,2-dicarboxylic aicd bis-(1 -mcthyl—cyclohexylmethyl) ester or a
pharmaceutically acceptable salt thereof.

83) A compound of Claim 1 which is 5-[(2R)-2{(2R)-2—(3-Chloro—
20  phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3}dioxole-2,2-dicarboxylic aicd bis-
(2-cyclohexyl-2-methyl-propyl) ester or a pharmaceutically acceptable salt thereof.

84) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
25  (2-methyl-2-nitro-propyl) ester or a pharmaceutically acceptable salt thereof.

85) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic aicd bis-
(2,2,4-trimethyl-pentyl) ester or a pharmaceutically acceptable salt thereof.

30 |

86) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(2,2-dimethyl-pentyl) ester or a pharmaceutically acceptable salt thereof.

—————
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or Rlerr] and R err] are joined to fWﬁLL wher ei n R‘ S
hydr ogen, C[err to (Jerr] alkyl, or

and are .
i ndependeNOIX4¥R78r ogen or Jerr] to C[m ﬂ'g! Im‘ﬂ"L ﬁ-} Werr],
are independently OR[err]; Rl errs ce is |ndependently
sel ected from hydrogen, C[err] to C[err] cycloal ky C[e Js
silylalkyl, aryl, arylal kyl, al koxyal k heteroaryl - I:I—ﬂ"’
-CHR[err]C(OR[err], -CI—IR[er'r]CC]\lR[err%?['err], -CHR[e'rr] _
CHRerr]OCC(O R err], with the provision that R err] is not hydrogen |n both
Rlerr] and Rerr]; Rl err] and R[err] are i ndependently hydrogen,

t I k I Rj
gl[ﬁg;];/casbglslrgma com%ggm%e@k uraiY 2&5—%@%@&%@#@% hydr ogen,
Clerr] to phesyly-p- deﬂyrcththundlfprqf}&)-IbEﬂZO[nB]d@omz aaﬁwwmklasems:e pt abl e
Zﬁlatst ;?2;2&%@?? ' Ogae ﬁg?g@}eﬁ% eror & %ﬁmncaccrpm')((:ztﬂkjyr aecc%}aeblg ggzlt thereof. 2)
A compound of Caim 1 which is 5-{2-(2-(3-chloro-phenyl)-2-
hyd t hyl d
ydroxy-e yoarﬂegglhy@@emgbhn@wm& 13 EER Y- Fa&ﬁ@mﬁig 206, _ac!

bis-(2- neth ter or a iar maceutl ca acce e salt thereof.
3) ph enxﬁ/ rR}hﬂPmGOJTHWPYl ~Renzohl Bldioxoler2 R digazboxyllis misddisny | ) - 2-
hydr oxy- et(BéHyéﬁxE}fﬂ 2, Aleaiethyl- eyl ledtesdrdi phaphacedically dééép%ykdlahm%sf. d

di phenet hyl ester or a phar maceutlcally acceptabl e salt thereof. 4)
A conpound of daim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-

hydr oxy- et hyl ar#®o] - frcompbindeiCiajri 13} kiclisdl-62R)-2-[(2R)p24(3:Chldéro- aci d
bi's- ( JpPutXyyn-3HPexySethamBiol HriA] BBESY 3fafbote- 25 BB Ric Hitld bl Ner €Of -

(2,2-dimethyl-3-phenyl-propyl) ester or a pharmaceutically acceptable salt thereof.

90) A compound of Claim 1 which is 5-((2R)-2-[(2R)-2-(3-Chloro-
" phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
15  (tetrahydro-pyran-2-ylmethyl) ester or a pharmaceutically acceptable salt thereof.

91) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic aicd bis-
(tetrahydro-furan-2-ylmethyl) ester or a pharmaceutically acceptable salt thereof.

20
92) A compound of Claim 1 which is 5-{(2R)-2¥[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzof1,3)dioxole-2,2-dicarboxylic aicd bis-
(5-methyl-[ 1,3]dioxan-5-ylmethyi) ester or a pharmaceutically acceptable salt thereof.
25 93) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-

phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(1-methyl-cyclohex-3-enylmethyl) ester or a pharmaceutically acceptable salt thereof.

94) A compound of Claim 1 which is 5-{(2R)-2-{(2R)-2-(3-Chloro-
30 phenyl)-2-hydroxy-ethylamino]-propyl}-benzo{1,3]dioxole-2,2-dicarboxylic aicd bis-
' (3-hydroxy-2,2-dimethyl-propyl) ester or a pharmaceutically acceptable salt thereof.

95) A compound of Claim 1 which is 5-((2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propy!})-benzo[ 1,3]dioxole-2,2-dicarboxylic acid (2-
35 ethoxy-ethyl) ester or a pharmaceutically acceptable salt thereof.
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5) A conpound of Cdaim 1 \/\ﬂ 3 chil or o- phenyl ) - 2-
hydr oxy- et Ryba#u3e3 - propy! ) - benzo[ 1, 3] ﬁ ’"a l boxy! pernysoRedids

bi s-(2- phenoxy-ethyl) ester or a pharmaceut ptabl e salt thereof. -
6) A conmpound of Cdaim 1 which is 5-{2-[2-(3- chI or o- phenyl) 2-
2-

[
hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, |
bi - (2- et hoxy- ethyl) ester or a phar macggﬁtlcal ly accept SHEET HASr BEFN
7) A conmpound of Claim 1 whi i s 5-{2-[2-(3{chl orRERAEED! ) - 2-
hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di carboxyTTc acrd
bis-(2-tert- butoxy-et hyI) ester or a phar maceutical Iy acceptable salt
thereof. 8) conpound of Claim | which'is
5-{2-[2-(3-chlor hen
hydr oxy- et hyl am W81 - r%ﬁ%ﬂ*?my@nofoﬁlwr%}a%ewé U2B) IR Chlororsc |
(2-tert- buphm;gdbz-lhydx)oxgsm@dammohpmthbmautll,ijdiokyleaZ;dea&hixghe atid bisaer eof .

hi/droxy et hﬁ o -BH&%%Q‘%"‘ eq][lq&r%ooxo e- g (22d|[ga$ goicl ?E:O ph:giylj)-z-

bi s- (2- $sobutoxy-ethyl) ester or a pharnmaceutically acceptable salt

thereof. 10) g7y A éomgemm‘iam 1 @S 51 (¥R}-81(288-2-(3-Chloro-
5-(2-[2-(3- cBIoro :

hydr oxy- et hPRemk ]'?W§%mﬁ3ylmw2bp&op.x}}ameileiléwzoler%&dwxwhc agidibis-

bi s- (benzy| Y2-astotyl-athiylpespdreiydeschlorideabit.y acceptabl e salt thereof.

- 83- 11) A conmpound of Cdaim 1 which is

5-{2-[2-(3-chl oro-phenyl) - 2-

hydr oxy1@t hyl ani 98) - préo pgmhpoundrof €Jidins] aihichds &- (12R)-2H[2R)EB@B+Chibro-aci d  bi s-

| oh I R I 12
(A cygogm gﬁxd);g?alaeﬁ h&&dﬁymﬁﬁﬁxﬂ}'g@h gen?gﬁ%ﬁ{n%%ﬁ %ﬁhiﬁﬂbg&ﬁ%cld )
hydr oxy- et hiially 6867 opa 8 ymacaéwz%\[qccsq’tableﬁ@t weroh- di carboxylic acid  bis-
(cycl opentyl) ester or a pharnaceutically acceptable salt thereof.

99) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
15 phenyl)—Z-hydroxy-ethylammo] propyl}-benzo[1,3]dioxole-2,2-dicarboxylic ac:d bis-
(3-phenyl-allyl)ester or a phmmaceutncally acceptable salt thereof.

di carbf H-e—aed

100) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl} -benzo[ 1,3]dioxole-2,2-dicarboxylic acid
20  dicyclooctyl ester or a pharmaceutically acceptable salt thereof.

101) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl}-benzo{ 1,3]dioxole-2,2-dicarboxylic acid bis
(4-benzyloxy-but-2-enyl)ester or a pharmaceutically acceptable salt thereof.

25
102) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino}-propyl }benzol 1,3]dioxole-2,2-dicarboxylic acid
phenethyl ester or a pharmaceutically acceptable salt thereof.
30 103) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-

phenyl)-z-hydroxy-ethylamino]-propyl}benzo[l,3]dioxole-2,2-dicarboxylic acid (1-
phenyl-gthyl) ester or a pharmaceutically acceptable salt thereof,

T



13) o A conpound of Cdaim 1 ' | 2- [ 2- (3-chl oro-phenyl) - 2-

hydr oxy- et hyl am no] - propyl ) -benzol[ 1, oI e- 2 2-di carboxylic acid

bi s- (1- pWerpzI43278t hyl ) ester or a pharMﬂﬂ u’” ‘I’ TS8R ek eof .
14) A conmpound of Claim - ﬂmf) chl or o- phenyl ) - 2-
hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e 2 25di ¢ar bo YHISCSH SB

bi s-(2- isopropoxy-ethyl) ester or a ghar maceuti cal |y accepta §R% E/fgg EEN
t hereof. 15) A conpound of raim | which is
5-{2-[2-(3-chl oro-phenyl) -2-

hydr oxy- et hyl am no] - propy! } - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl I C. acid

bi s- net hoxycar bonyl net hyl r,a.np table salt
ther eof . 16) 104 Aconmoueeeééim B ERER h) S B

ﬁ' ‘({j 2- [ 2- (phes -QE thylagiino]-p l}bcnzo[l 3]dxoxolc-2 2-dicarboxylic acid bis-
ydr oxy- e

pr opoxy;: E%Hﬁ hffﬁ’y@g{@) ??Teprt]lzo #ghg’é?:%egtaﬂ y awggﬂl gal ?c![ ﬂer egi‘ >

17) - A conpound of C al m 1 which is 5-{2-(2-(3-chloro- phenyl) 2-
hydr o et hyl ag o] AP } d I
5 {.19,8.\9? ot ORAARE bisBbelk 9% Srafurtal UeAiatho edimpri }s%% d

—

bis-(I- net hoxy rbon er or a armaceutl all'y acc
t her eof . adn@pistering toam W q;@ocgnaﬁ PRPU, O gcompoun

5-{2-[ 2- (‘%ﬁﬁpjaoro phenyl) - 2-

hydr oxy-e am no] - propyl } - benz[ 1, 3] di oxol e- 2, 2-di carboxylic acid bi s-
| sopr opoxycar bonyl - methyl este or phar maceut i cal | y acceptable salt
thereof. 19) A corrp Clal m 1 Wmo@ is

5-{2-[2-(3-chl oro- phenyl ) _.x .

hydr oxy- et hyl am no] - ph(: benzo I | car7boxyl i C acid

bi s- et hoxycar bonyl ne ' '34 p ccept abl e salt

t her eof . - 84- 20) Rg rrpound of Claim |

which is 5-{2-(2-(3-chl oro-phenyl) - 2-
hydr o?/ et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2- d| car boxylic aci d
bis-(1- et hoxycar bonyl -ethyl) ester or a pharmaceutically acceptable salt
t her eof . WE&’F A conpound of Cdaim 1 which is
5-{2-[2-(3-chl Bumnpi}ﬁmy‘p)nd_bpendcntly hydrogen, C1 to Cg alkyl, trifluoromethyl, cyano,
C1 to Cg alkoxy, or halogen;
R2 is hydrogen or C] to Cg trialkylsilyl;
15 R3 is hydrogen or C] to Cg alkoxyg_:arbpnyl;
or R2 and R3 are joined to form a ring:
Rl

i/N\ This Sheet Has Been Replaced
wherein R' is hydrogen, C] to Cg alkyl, or aryl; I
R4 and R5 are independently hydrogen or Cj to Cg alkyl;

20 R7 and Rg are independently OR9 or NR10R11;

Ro is hydrogen, C1 to C12 alkyl, C1 to C12 cycloalkyl, C1 to C12 silylalkyl,
aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR13, -CHR12C(O)R13, -
CHR12CONR10R11, -CHR120COO0R 13, or -CHR120C(O)R13, with the provision
that Rg is not hydrogen in both R7 and R§g;

25 R10 and Ry} are independently hydrogen, C to Ci2 alkyl, aralkyl, aryl,
furanylalkyl, or alkoxycarbonylalkyl;

R12 and R13 are independently hydrogen, C1 to C12 alkyl, aryl, or aralkyl; or.
a pharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture thereof,
or diastereomeric mixture thereof.

e




hydr oxy- et hyl am no] - propyl} benzol[ 1, 3] ﬂtﬁmﬂﬂﬂiﬂ boxylic acid
bis- tri nyl met hyl ester or m accCppiraiNegosas t
t her eof . ”‘i&%&//ﬁﬁﬁ ‘A conpound of h )
5-{2-(2-(3-chl oro-phenyl)-2-

hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl ic acid
bis-(2- trimethylsilanyl-ethyl) ester ogsa pharmaceutically acceptable salt
t hereof. 23) A conpound of aim 1 which is

5-{2-[2-(3-chl oro-phenyl)-2- hydroxy-ethyl am no] - propyl }-benzo[

1, 3] di oxol e-2, 2-di car boxylic acid bi s-(3- trinmethylsilanyl-propyl)
ester or a pharmaceutically acceptable salt thereof. 24) A

conpound of d ai 1 Whl C 3: chl or o- phenyl . .
hydr oxy- et hyl ani B‘f’db‘lé Eg*t“i‘[%? SEY 4p & 5135“841 g?%mewqdc?mpﬂ%%s d
bi s- cycl ofmmyihmcﬁngltoasrhﬁhnmlr inangzkathereof anh ieffadtive anmmptoﬁb:lommahd of hthe eof
25) Amag:orrpound of daim 1 which is 5-(2-[2-(3-chloro-phenyl)-2-
hydr oxy- et hm ho] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid
bi s- (2- Xycl ohexyl -ethyl)ester or a pharmaceutically acceptable salt
thereof. 26) A corrpOLQERgoﬂ;;Cl aim 1 whichgs
- 5-{2-[2-(3-chl oro-phenyl) - 2-

hydr oxy- et hyl am no] - pr opyl Z0 51 oxoye- -
bi s- (3- cycl opentyl - pr opyite ter orRa pha 'rra ut i
t hereof 27) A cO®pbund of Claim LED
(2-[2-(3-chl oro-phenyl) - 2- Re O
hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid bis-
cycl opropyl methyl ester or a pharmaceutically acceptable salt thereof 28)
A conpoundwhéreftt ai m 1 which is 5-{2-[2-(3-chl oro-phenyl)-2-

yIic' acid
| 'y acceptable salt

hydr oxy- et hyl am RQlan@ RYUFE }ndegaﬁehzly ﬁ}d}bgefptq-:a c%adk)qaﬁm(svdm@mﬂ%ﬁno,
bi s- (I - &y 5°progly ester or a pharnaceutically acceptabl e
salt t 1‘° 6 alkoxy, halogcn, 85 29) A conpound of O aim

1 which i s 5 { 2- R2 i€ Bydrbgew or-QiherQg iriabeylsilyl;
R3 is hydrogen or C} to Cg alkoxycarbonyl;
or R2 and R3 are joined to form a ring:
R!

be!

15  wherein R'is hydrogen, Ci to Cg alkyl, or aryl;
R4 and Rj5 are independently hydrogen or Cy to Cg alkyl;
R7 and Rg are independently OR9 or NR1gR11;
Ro is hydrogen, C1 to C12 alkyl, C1 to C12 cycloalkyl, Cj to C12 sxlylalkyl
aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR}13, -CHR12C(O)R13, -
20 CHR]2CONRjgR]1, -CHR120COOR]3, or -CHR120C(O)R 13, with the provision
that Rg is not hydrogen in both R7 and Rg;
R10 and Rjj are independently hydrogen, Cj to Ci2 alkyl, aralkyl, aryl,
furanylalkyl, or alkoxycarbonylalkyl;
R12 and R13 are independently hydrogen, Cl to Cy2 alkyl, aryl, or aralkyl; or
25 apharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture thereof,
~ or diastereomeric mixture thereof.



hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl ic acid

bi s- cycl obutyl methyl ester or a pharmaceutically acceptable salt thereof.
30)" wo 9742wonpound of Claim 1 which is 5-{2-[2-(3-cHrCFUSIAEMBI ).- 2-
hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2- di car boxyliec—aetd—

bi s-(2- cyclopentyl-ethyl) ester or a phar maceut i cal | y acce tai T“s\n“
Esh{erZGFfZ (3- gﬁl)oro phcnylf\ 25:orrpound 0-f96cil atm Lo ch“‘““““i“““ ‘ ‘

hydr oxy- et hyl am no] propyl } benzo[ 1, 3] di oxol e- 2, 2-di car boxyfl o aC| d bi s-
acet oxynmet hyl ester or a phar ITB.CEUtI cally accept abl e salt ther eof . 32)
A conpound of Claim 1 which is 5-(2-[2- {3 chl or o- phenyl )
hydr oxy- et hyl ad0fb] g¥ onsthdd ofz GEating] diypseglysemia igj %amls (;hc dophod b s- .
propi onyl |l adffhiSteriff ® RNALABALE | 5@l theROE ol eﬁé&w%ahﬁmmebsof 33)
A corrpouﬁ?%?&@/a ! wﬁéch ?s 5-(2-[2-(3-chl oro-phenyl) _
hydr oxy- eF‘Pﬁ}' ’lﬁ'@ﬁ‘}‘ Eabenzo[ 1, 3] di oxol e- 2, 2-di car boxyl | c acid bis-
butyryl oxymet hyl ester or a pharmaceutically acceptable salt thereof. 34)
A compound of Claim .1 which |®F6f, {R3 [ 2- (3-chl oro- pRenyl ) - 2- .
hydr oxy- et hyl am no] pr opyl } benzq[ di oxol e- 2, 2-di cgrboxylic acid bis-
i sobut yryl oxynet hyl estegz0 RBpl e salt thereof.
35) - A conpole—of 2- ( 3-chl or o- phenyl ) - 2-
hydr oxy- et hyl am no] pr opy zo[ 1, 3] gylic acid bis-
hept a §)yl oxynet hyl ester or a phar maceut i d& | y accept abl e salt thereof.
36) A conmpound of Claim 1 which is 5-{2-[2-(3-chl oro-phenyl)-2-
hydr oxy- et hyl am no] pr opyl ) benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid.
bi s- (4- megp¥tein:pent anoyl oxy-net hyl ) ester or a phamaceutically acceptable
sal t- t hereof. 7 f
5- (2 2- (3- chl Riognghke%are m%ep’oiﬁdegﬁgﬁl&%%ﬁf? Clmora]%{}lkgl \Q‘mlfd?oﬁlémyl cyano,
benzo[ 1, SFdltoﬂﬂdk@(ﬂoﬁhaiag%xyl ic acid bis- hexanoyl oxymethyl ester or a
phar mpgeut i cal IR, RrGEREAPLECT # Cs ik Aslyl; - 86-
~ R3 s hydrogen or Cj to Cg alkoxycarbonyl;
or R2 and R3 are joined to form a ring:
__.<H'
j\/N\
wherein R' is hydrogen, Cj to Cg alkyl, or aryl;
15 ' R4 and Rs are independently hydrogen or Cj to Cg alkyl;
R7 and Rg are independently OR9 or NR10R11;
Rg is hydrogen, C1 to Cj2 alkyl, Ci to Cj2 cycloalkyl, Cj to Cj2 silylalkyl,
aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR}3, -CHR12C(O)R13, -
CHR12CONR10R1}, -CHR120CO0R 13, or -CHR120C(O)R13, with the provision
20 that Ro is not hydrogen in both R7 and Rg;
| R10 and Rj] are independently hydrogen, Ci to C12 alkyl, aralkyl, aryl,

furanylalky), or alkoxycarbonylalkyl;
R12 and R 13 are independently hydrogen; C1 to C12 alkyl, aryl, or aralkyl; or

a pharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture thereof,
25 ordiastereomeric mixture thereof.



38) A conpound of Caim1l which is 5-{2-[2-(3-chloro-phenyl)-2-
hydr oxy- et h am n propyl ) benzo[ 1, 3] di oxol e- 2, 2- di car boxyl i C'ﬂﬁé@lloafia
(2,2- dine i onyl oxynmet hyl ) ester or a phar acce bl e
salt thereof. A conmpound of Claim 1 which |s

5-{2-[2-(3-chl oro phenyl ) -2- hydroxy- et hyl am no] pr opguum '
benzo[ 1, 3] di oxol e- 2, 2-di carboxylic aci g bi's cycl oheix® cuwuwuuufmubet hyl
ester or a pharmaceutically acceptable” At thereof. 40 " " 5 g
compound of Claim | which is 5- (2-[2-(3-chloro-phenyl)-2- .

hydr oxy- et hyl am no] propyl ) benzo[ 1, 3] di oxol e- 2, 2-di car boxylic acid

bis-( - propio Xyzet.h I C | t
Pher cof . Pasy! o8y A%khndeciit Ocoﬁgpognen%@%% il deioRC BRI Bf 5P
5-{2-[2-(83- aornp@nnd phda fosmda:

hydr oxy- et hyl am no] propyl } benzo[ Rg] q%aoxol e- 2, 2-di cargpoxylic. acid
bis-[1-(2,2- dinethyl-propi I st or angaceutl cally

accept abl e salt thereof. im 1 which is
5-{2-[ 2- (3- chl or o- phenyR) 4 Rs
hydr oxy- et hyl am no] propyl } zo[ 1, 3] di oxol e_22- di¢ar oﬂal iC acid

bi s- (3, 3- di nethyl -butyryl oxy- net hyI ) est erBer a phar@aceutical |y
accept abl e s | t. thereof 43) A conmpound of daim 1 which is
5-{2-[2-(3-¥ - phenyl ) - 2-

hydr oxy-Set hyl ani Rbppd Beyars indapesdentsy hydsagsn. €10 G6aliylgxiflupromethylecyano,
bi s-[1-(3, 3 f§ OFhiktky h«_l,{—tﬁé[ nOXy)ethyl))ester or a pharnmaceutically
gc?gp'{ gbl(g iﬁ: tﬁghereo tpgenzorcl t0Cﬁn_mlkyﬁﬂylcorrpound of Caim 1 which is
hydr.oxy- et hyl am RgjshyaipygentoeCofl Ca3dlkoxycatbengd; 2- di car boxylic . acid '

bi s-(3- cycl openélyﬁeg Q&é}ﬁg%n%yfmdigest er or a pharmaceutically

accept abl e salt conmpound of Claim 1 which is
5-{2-[2-(3-chl oro-phenyl) -2-

hydr oxy- et hyl-am no] pr opyl } benzo[ 1, 3] di e-2, 2-dicarboxylic acid bis-
benzoyl oxymet hyl ester or a pharmaceutj cally accept able salt thereof. 46)
A conp und of Claim | which is 5-{2° lg\chl or o- phenyl ) - 2-

?%SL%W oxy Ve 5 IS by ERbets C Bl Mkvh & P 1 “accopt abl o sal t thereof

R4 and R5 are independently hydrogen or Cy to Cg alkyl; .

R7 and Rg are independently OR9 or NR10R11;

'Ry is hydrogen, Cj to C12 alkyl, Cj to Cj2 cycloalkyl, C1 to C12 silylalkyl,

15 aryl, arylalkyl, alkoxyalkyl, heteroaryl, -CHR12COOR}13, -CHR12C(O)R13; -

CHR12CONR10R11, -CHR120CO0R3, or -CHR120C(O)R13, with the provision
that Rg is not hydrogen in both R7 and Rg;

R10 and Ri1 are independently hydrogen, Ci to C12 alkyl, aralkyl, aryl,
furanylalkyl, or alkoxycarbonylalkyl;

20 R12 and R13 are independently hydrogen, C1 to C12 alkyl, aryl, or aralkyl; or
a pharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture thereof,
or diastereomeric mixture thereof, in combination with a pharmaceutically acceptable
carrier.

25 109) A process for preparing a compound of formula 11 as claimed in Claim 1 which
comprises one of the following: |

a) reacting 2 compound of formula:



-87- 47)- ) A compound of d ai m | which is

5-{2-[2-(3-chl oro-phenyl) - 2-

hydr oxy- SY@97/4327ho] pr opyl } benzo[ 1, 3] di oxol e- 2, 2- di car boxy| PETUgR/($148 .
bi s-(2,2- dinethyl-butyryloxy-nethyl) ester or a pharmaceutically

accept abl e salt thereof. 48) A corrpouW—e—h .
5-{2-[2-(3-chl or o- phenyl) - 3-

oxazol i di nyl ] - propyl }-benzo[ |, 3] di oxol ¥ 2, 2-di car, mum%
pharmaceutical ly acceptabl e sal t thereof. 49) mm\m of Claim

1 which is 5-((2R)-2-{tert-Butoxycarbonyl -

[ (2R) - 2- (3-chl or o- phenyl ) - 2- hydr oxy- et hyl ] - am no} - propyl ) - benzo[ 1, 3] di oxol e
-2,2- dicarboxylic acid bis- hyRgar banoyl net hyI ester or a
pharmaceutically acceptabl e A conpound of Caim
O CO,Ag .

phenyl) - 2- hydroxyRe__\LI a , i ox§le- 2, 2-di carboxylic
acid bis- diethyl-2a rra t#é | I y acceptabl e
salt thereof. 51) A conmpound of Wi ¢

5-{2-[2-(3-Chl oro-phenyl) -2-

hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oon e-2, 2- di carboxylic acid

cycloprop . _@st | eof 52)
~ compound R Ra. Xt oo HECHBER DR PEHEELAGY & Binba Lo

hydr oxy- ebmmmmijwmhawpmbweﬁﬁonp@]adl oxol e- 2 2 d| carboxylic acid

cycl obgtyl nethyl ester or a pharmaceutically accept able salt thereof. 53)

A conpound of Claim 1 which is 5 Ioro phenyl ) - 2- . _
hydr oxy- et hyl am no] - propyl } - benfo?%%%épgé B2 2-dicar boxylic acid bis
2-(3- Thienyl)ethyl- ester or a pharmaceutically acceptable salt thereof

ﬁs)droxy e%fffhmﬁ%”?ﬁdjﬁ ﬁ: enzo%’lt‘%‘gi io%xéeazé%n%ﬁ) ?’E yaqa}o:ngglegylz)(gz

Thi enyl ) emhgreiaRods or a pharmaceutically acceptable salt thereof. 55)
A conpgund of Caim1l which is 5-{2-[2-(3-Chloro-phenyl)-2-

hydr oxy- et hyl am no] - propyl } - ben ol e-2, 2-di carboxylic acid bis 2-
(Chl oro)ethyl ester or a phar mﬁ%l&a c&ﬁiéc@’pt abl e salt thereof.

b) reacting a compound of formula:

15 ' Re

wherein Rj-Rg and Rg are as defined above with compound of formula RgOH where
Roi is as defined above excepting hydrogen to give a corresponding compound of

formulaII; or
.20
c) hydrolysing a compound for formula:

2

\ o c<>|-17

/I
R—-—
N Rs Rs // o con8



-88- 56) A conmpound of Claim 1 which is

" 5-{(2R)-2-[(2R)-2-(3-Chl oro-

phenyl ) - 2- W@r9B%§27t hyl ani no] - pr opy! ) - benzo[ 1, 3] di oxol c- 2, 2- 3‘3‘&5’%@%4%
acid bis- adamantan-1-yl nethyl ester or a phar rraceutfeal#ccept abl e salt
t hereof. 57) A compound of Claim1 which is

5-{(2R)-2-[(2R) - 2-(3-Chl or o-
phenyl ) - 2- hydr oxy- et hyl am no] - pr opyl } - bef20[ 1, 3] di oxo(”/” Mlﬂ# ” iC
aci d adamantan-1-yl methyl ester or a pharmaceutically accfep

t her eof . 58) A corrpound of Caiml which is
5-{(2R)-2-((2R)-.2-(3-Chl o

pheny! ) - 2- hy¥hessy Rslt By.|%sn%ﬁsape&s|a}re pedefied inClaimg,dand B is witlkelsilyhapdi ¢
ai cd bis- (Rm(@y—bsmwxgheﬂbmttﬁgivk axdinesponding dokripound 6ffornmalal iy

accept abl e I?f compound of Claiml which is
5-{(2R) - 2- [(“g'ﬁ)“"‘& 28378 Both hydrogen; or’
phenyl) - 2- hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2- di car boxyl i c

aicd bisg (2- cycl SR ! .
acceptable salt t er eobg%c%?ﬂﬁdﬁf%ﬂﬁbl)al conﬁ%u%éﬁ%w%{éaf%nﬁ%%ﬁ%?%%ﬂg

5- { (2R) - 2- [ (aprjdehydeofdmula-

phenyl ) - 2- hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl i c
aicd bis- (2-nmethyl-2-nitro-propyl) esgeé %a a pharmaceutically acceptabl e
salt thereof. 61) A corrpoun HOg aim 1| which is
5-{(2R)-2-[(2R) - 2(3'Ch|oro- '

phenyl) h di.oxol e- 2. 2~ arb lic
Bcd” bl 26° (¥ Re APl G b e ohe St otienia o feRmmbfi
accept abl e 9‘5!7@'31{1 rﬂéd 3arepg)edtofonnann& conpound of Cl aim | V\:hl chis
5-{(2R)-2-[ (2R) - 2- (3- Chl or o-

phenyl ) - 2- hydr oxy- et hyl am no] - propyl } - benzej 1, 3] di oxol e- 2, 2-di car boxyl i ¢
ai cd bis- (3-hydroxy-2,2,4-trinethyl- gﬁ.m..gl ester or a phar maceutical ly

acceptabl e salt thereof 63) A cdnpound of Claim1 which is
5-{(2R)-2-[(2R) - 2-(3-Chl oro- N

phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) - b&hzo[ 1,3irdi oxol e- 2, 2- di car boxylic
ai cd bis-

15 e) reacting a compound of formula:

\ (o) c02|‘|

' R4 Rs l X

/Z”~0 CORg
Re

wherein Ry, R4, Rs and Rg are as defined in Claim 1 with the prc)viso neither R or R3
20  is hydrogen with a compound of formula:

Z-R9

wherein Z is C1, Br, 1, methanesulfonate or p-toluenesulfonate and Rg is as defined in
25 Claim 1 excepting hydrogen, to give a corresponding compound of formula II; or

f) hydrolysing a compound of formula;



(2, 2-di nmet hyl - 3- phenyl - propyl )ester or a pharnaceutically acceptable salt
thereof. 64) A conpound of Claim1 which is

5-{(2R) - WQ $7M272- ( 3- Chl or o- PCT/US97/08148 _
phenyl ) - 2- hydr oxy- et hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2-di car boxyl i c
aicd bis- (tetrahydro-pyran-2-ylnethyl) ester or a pharmaceutically
accept abl e salt thereof - 89- 65) Wm 1
which is 5-((2R)-2-[(2R)-2-(3-Chl oro-100-

phenyl) - 2- hydr oxy- et hyl am no] propyl)-benzo[ 1, 3) di: o I iC
aicd bis- (tetrahydro-furan-2-ylnethyl) ester or a pha
acceptabl e salt thereof 66) A conpound of - C al m \M’u c’n |*s

5-{(2R)-2-[(2R)-2-(3-Chl oro- _

“phenyl ) - 2- hydr oxy- et hyl am nd@Rpr ORYy! } - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic
aicd bis- (5-nmethyl-[1,3]dio an-5i:'yl met hyl) ester or a pharmaceutically
accept abl e salt ther ) nd-Of CCQQR;. which is
5-{(2R)-2-[(2R) - % | X

phenyl ) - 2- hydr oxy*tet § no] - profd¥4 } - Benzd[,1, 31di o 2-di car boxyl i c
ai cd bis- (1-nethyl- Ohex- 3-enyl net hyl) er a Eﬁ%ﬁaraceutl cally
acceptable salt thereof. 68) A cBnrpound of Caim1 which is 5-
{(2R) - 2- [(2R) 2-(3-Chl oro-

henyl dro di carboxylic
g.l Cdybl) s- %“eﬂbghg %3’3{%%51 éﬁ’)@cﬁf’ﬁni‘i‘f’e 65‘30 Huti cal | z
acceptsbl NRagqutaﬁ 23 Kyl, 12A)’€18ﬁlf5l5h§d %tz QﬂYéiu?ﬁ Jat¥hi ch is 5-
2R) - 2-
|(o§1eni/l ) - [ZS’P{%%X‘S}E‘B‘(YH%YLR{ hessropyL IR 81ve 1 E9RUPdof {8l €. 2, 2- di car boxyl i ¢
acid (2- ethoxy-ethyl) ester or a pharmaceutically accept abI e salt thereof.
70) . - A conpound of CO®jn IRphich is 5-{(2R)-2-[(2R)-2-(3-Chl oro-
phenyl ) - 2- hydr oxy- et hyl am no]|- prop ) - benzo[ 1, 3] di oxol e- 2, 2-di carboxylic
h hl

acid bis- [2-(3-brono, ideeedH . 71)

A compound of. Cl aim f or o-

phenyl) - 2- hydroxyBe -2, 2-di carboxylic
) ester hydrochlo CORg

acid bis- (2-mtolyl-

6

10  wherein R)-Rg and Rg are as defined above providing that Rz and R3 are both
hydrogen or joined to form a ring: '

15 g) reacting a compound of formula:

wherein R1-Rg and R are as defined in Claim 1 and RQ' as defined above, with a

‘20 compound of formula:



72) A conpound of Caim1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl )-2- I;% t hyl am no] - propyl } - benzo[ 1, 3] di oxol e- 2, 2- C
aci-d diall gggtée‘zﬁor a pbarmaceutically acceptable salt the?ggﬁsg?%# -
A conpound of Caim1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-

phenyl ) - 2- hydr oxy- et hyl am no] - propyl ) - benzo[ 1, 3] di oxol e- 2, 2-di car boxylic
acid bis- (3-phenyl-allyl)ester or a pha{(ﬂ‘aceutl cally aeeep{ abte—satt—

t her eof . 90 74) A conpou ch
i's 5-{(2R)-2-[(2R)-2-(3-Chloro- phenyl)-2-hydroxy-ethyl :’&Iﬂb ﬁ'ﬁhmlmml

- benzo[ 1, 3] di oxol e- 2, 2-di carboxylic acid dicycl ooctyl

pharmaceutical ly acceptable salt thereg§ 11 Z; A conpound of
CGQaim1l which is 5-{(2R)-2-[(2R)-2-(3- ChI

phenyl) - 2- hydr oxy- et hyl am no] - pr opyl } - benzo[l 3] di oxol e- 2, 2-di carboxylic
acid bis- (%mam&;ww R%ar%*a@ﬂh!ﬁﬂ&ﬁh@]a:ﬁﬂ Vﬁb@waﬁ&udcm*fbﬁmﬁgcept abl e
salt thereof. 76) A conmpound of Claiml ich is 5-

{(2R)-2-[ (2R) - 2- ( 3- Chl or o- phenﬁl) 2-

hydr oxy- et hyl am no] - propyl } b Q[ 1Hﬂ di oxol e- 2, 2-di carboxylic acid
phenet hyl ester or a phar macept i call y accept abI e salt thereof. 77) A

conpound of Claiml or QONRWH),_‘ 2-
hydr oxy- ct hyl am n Xoxyl ic acid

(1- phenyl - ethyl) i , salt thereof. 78)
A conpound of Claim 1 WRiTth is 5-{(2R)-2-[( (30ch| phenyl ) - 2-

hydr oxy- 8t hyl am no] - pr opyl } benzo[ 1, 3] di oxol €62, 2-di carboxylic acid bis-(3-

benzyl oxy- propyl )ester .or .a pharmaceutically acceptable salt thereof. 79)

or epar at i on B FORE e K1) P REF RSB Refind BB 1 2 el
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80) " Use of a conpound as clained in any one of clains 1|R@4 78 in

t he -preparation of a nmedi cament_for treating treati manmmal

:81) Use-of-—- atﬁﬁﬁ(‘)und as clainmed in any onfggfﬁglﬁtm%TtﬁFfEET

t he preparatlon of for trgating hyperglycenmia in a-mamma

82) i‘ﬂ \ rrp05| tion conprising t. of

a conpound of na P arrrmaceut i cal ly accept abl

enant i omer thereof racemc mxture t hereof, or diastdrdomeri :

t hereof, in conbi nati on with a phar aIIy acceptjall eqq

-91- 83) A process for pr%a conpound ja Fa?ﬁrrﬁe%e‘%? fm1

whi ch conprises one of the foll ow ng: a) reacting ajc a.

[err] wherein Rerr] - Rerr] are as defined in aiml OH and R[er]'
o

is OAg or Rerr]  as defined abovc exceﬁtlng OHwith aCo
| - CHR[ er r] OC( O) &) er r A cipRquad oLty nd Rlerr] are as deflnedln Caiml
to give a conpound of fornula Il V\/nereln Rerr] is

wherein:

R1 and Rg are independently hydrogen, Ci to Cg alkyl, tnfluorumethyl
cyano, C| to Cg alkoxy, or halogen;

R3 is hydrogen or C{ to Cg trialkylsilyl;

R3 is hydrogen or C{ to Cg alkoxycarbonyl;

or R2 and R3 are joined to form a ring:

0O
/‘\/N\

wherein R' is hydrogen, C1 to Cg alkyl, or aryl;

R4 and Rs are independently hydrogen or Cj to Cg alkyl;

R7 and R§ are independently ORg; .

R9 in each instance is independently selected from hydrogen, Cy to Cj2
cycloalkyl, C1 to Cj2 silylalkyl, aryl, arylalkyl, alkoxyalkyl, heteroaryl, -
CHR]2COO0R13, -CHR12C(O)R13, -CHR12CONR]0R] ], -CHR120COOR 3, or -
CHR120C(O)R13, with the provision that R9 is not hydrogen in both R7 and R§;

Rjo and R1} are independently hydrogen, C} to Cj2 alkyl, aralkyl, aryl,
furanylalkyl, or alkoxycarbonylalkyl; |

R12 and R}3 are independently hydrogen, C| to Cj13 alkyl, aryl, or aralkyl; or
a pharmaceutically acceptable salt thereof, enantiomer thereof, racemic mixture

thereof, or diastereomeric mixture thereof.

\
b



-CHRerr] OC(O R err
OR2 R3 Jerr]

wi t h conmpound of
excepting hydro
c) hydrol ysing aj cp
wherein Rerr],

ting a conmpound of fornula:
err] and Rlerr] are as defi ned above
where Rerr] is

oﬂ“ée @Pgorr sloondgmg corrpourﬁE 5 ‘
rr] Rlerc] R[er(;]nd Q[[Z;H :’igd(ﬁlﬁ“\m“gﬁ”wﬂm \I ned in

Claim1 and Rerf] i1Is trialkylsily
al koxy) - car bonyl| 1L.0ghy-e—er uunlcbpondlng conpound of formufa 1 wherein
Rlerr] and R&err] are both hydrogen eacting a conpound of
fornula | wlérein R[eﬁ]cmungepf]élam bo’t"hwhyéﬁ oﬁgé?r[%v( ﬁhlafP'ah%Hy%e of

formula: - hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic  acid  bis-(2-
methoxy-ethyl) ester or a pharmaceutically acceptable salt thereof.

3) A compound of Claim 1 which is 5-{2- [2—(3-chloro-pheﬁyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid diphenethyl
ester or.a pharmaccutically acceptable salt thereof.

4) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-butoxy-
ethyl) ester or a pharmaceutically acceptable salt thereof. '

) A compound- of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic ~ acid  bis-(2-
phenoxy-cthyl) ester or a pharmaceutically acceptable salt thereof.

6) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
" hydroxy-ethylamino}-propyl}-benzo[ 1,3]dioxole-2,2-dicarboxylic acid bis-(2-ethoxy-
ethyl) ester or a pharmaceutically acceptable salt thereof.

7 A compound of Claim 1 #vhich is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(2-tert-
butoxy-ethyl) ester or a pharmaceutically acceptable salt thereof.

8) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-pi'opyl}-benzo[l,3]dioxole-2,Z-dicarboxylic acid  (2-tert-
butoxy-ethyl) ester or a pharmaceutically acceptable salt thereof. '
9) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]—propyl'}-Benzo[l.3]dioxole-Z,Z-dicarboxylic acid  bis-(2-
isobutoxy-ethyl) ester or a phar_ma\ceﬁticélly acceptable salt thereof. '

10) A compound of Claim 1 which is S- -{2- [2-(3-chloro-phenyl)-2-
hydroxy-cthylamino]}-propyl}-benzo[ 1,3)dioxole-2,2-dicarboxylic’ acid bls-(benzyl)
ester or a pharmaceutically acceptable salt thereof.



R CHO wherein RBPLA&%TW &EETr Caiml to give:a [ ound
of fornmula I : rlein Rlerr] and i erri are joigned timuu#ﬂg'mﬂﬂ!"mmrr]
e) reacting a c oundf ROVT1999ul|a: [err] wherein Rerr], Rerr],

Rlerr] and Rerr re asdefined|inf Clai-B3<1 with th Vi £0- ko
Rl err] is hydrogentm ind of formul a: ﬁﬁﬁiAéLW&ﬁeS%ﬂ
Z-Rerr] whereih Zis d, Br, |, Inethanesul fonate or p-tol uenesul fonate

and Rlerr] is as defined in Claim 1l excepting hydrogen, to give a

correspgnd} g corr}ooynﬁ Ronipelhd'| 6f Clainr1 which is 5-{2-[2-(3-cHidrolptehfihsi ng a
compotind o hy rggy-e&llylamino]-pmpyl}-benzo[l,3]dioxole-Z,Z-dicarboxylic acid - bis-

(cyclohexyl) ester or a pharmaceutically acceptable salt thereof.

12) A compound of Claim | which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzof 1,3]dioxole-2,2-dicarboxylic acid . bis-
(cyclopentyl) ester or a pharmaceutically acceptable salt thereof.

13) A compound of Claim ‘1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(1-phenyl-
ethyl) ester or a pharmaceutically acceptable salt thereof.

14) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic ~ acid  bis-(2-
isopropoxy-ethyl) ester or a pharmaceutically acceptable salt thereof.

15) A compouqd of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic, acid bis-
" methoxycarbonylmethy! ester or a pharmaceutically acceptable salt thereof. '

16) A compound of Claim 1 which is 5-{2-[2~(3-chloro-phenyl)-2-
hydroxy-ethylamino)-propy!}-benzo[1,3]dioxéle-2,2-dicarboxylic acid bis-
propoxycarbonylmethy! ester or a pharmaceutically acceptable salt thereof.

17) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic  acid Bis-(l-
methoxycarbonyl-ethyl) ester or a pharmaceutically acceptable salt thereof,

18) A éompound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid  bis-
isopropoxycarbonyl-methyl estér or a pharmaceutically acceptable salt thereof. -

19) A compound of Claim 1 which is S-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamina]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid ° bis-
ethoxycarbonylmethyl ester or a pharmaceutically acceptable salt thereof,



[err] wher e
as defined in Ca n@ﬁ;ﬂﬂﬁwmﬁ
al kyl, derr]-Cetr] cycloal kyl,
al koxyal kyl or hc{cfoat §NOVo 1N e
wherein Rerr]-R erf] and R err] &arg
and R[err] are boyh™Mydrogen or jJoiphed to forma ring: [err]
reacting a conpoubhd_of fornula: [err] wherein R err]-Rerr] and
Rlerr] are defined,in Claiml rl;{ ef rLni-fs:def ined a oWV TR 52
conpound of “Tor nmul a: ﬁ—l r°|“]"?2[%¢r aﬁ{ ! lvh":ﬁ ls_esfwﬁ_i(?m&%p%wza
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic ~ acid  bis-(1-

ethoxycarbonyl-ethyl) ester or a pharmaceutically acceptable salt thereof.

e, o UL

rr]-Clerr]’si Iéal kyl, aryl, arylalkyl,

compgund of RERIACEMENT g{[EE[Te”]
g9)

as defined above providing t

21) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-cthylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
trimethylsilanylmecthy! cster or a pharmaceutically acceptable salt thereof.

22) A compound of Claim 1 which is 5-{2-{2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo(1,3]dioxole-2,2-dicarboxylic ~ acid  bis-(2-
trimethylsilanyl-ethyl) ester or a pharmaceutically acceptable salt thereof.

23) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic ~ acid  bis-(3-
trimethylsilanyl-propyl) ester or a pharmaceutically acceptable salt thereof.

24) A compound of Claim 1 which 1is S-{2-[2-(3-chloro-pher{yl)—z-
hydroxy-ethylamino]-propyl}-bcnzo[ 1,3]dioxole-2,2-dicarboxylic, acid - bis-
" cyclohexylmethyl ester or a pharmaceutically acceptable salt thereof,

25) A compound of Claim 1 which is S-{2-[2—(3-chloro-phexiyl)-z-
hydroxy-ethylamino]-propyl}-benzo[1,3]diox6le-2,2-dicarboxylic =~ acid  bis-(2-
cyclohexyl-ethyl ) ester or a pharmaceutically acceptable salt thereof.

26) A compound of Claim 1 which is 5-{2-{2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic ~ acid  bis-(3-
- cyclopentyl-propyl ) ester or a pharmaceutically acceptable salt thereof.

27) A compound of Claim 1 which is S5- (2-[2-(3-chloro-pl}enyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid  bis-
cyclopropylmethyl ester or a pharmaceutically acceptable salt thereof.

3 . .

28) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino}-propyl}-benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(1 -methyl-
cyclopropyl-methyl) ester or a pharmaceutically acceptable salt thereof.



-94-.  wherein PIP$C%N$[ Sﬁﬁﬁfare as defined inm‘g@eﬁEE“'
conpound of forgula: [err] Wherein Rerr]-R : and err
are as defined {nfclpinoy 1999 WO 97/ 43273 -' I
PCT/ US97/ 08148 -85- mﬂmm Im

106) A nethod of treat+ng—~ebesttyl in a mammal, the net v r"’lﬁm[ML
adm ni stering tB a mammal in need-thereof an effective anouht Bf ¢ und
of the formula: "5 [err] _ wher ei n:

29) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxale-2,2-dicarboxylic acid - bis-
cyclobutylmethy! ester or a pharmaceutically acceptable salt thereof.

=]

30) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic = acid  bis-(2-
cyclopentyl-ethyl) ester or a pharmaceutically acceptable salt thereof.

31) . A compound of Claim 1 which is 5-{2-[2-(3-chloro-phcnyl)-2-
hydroxy-ethylamino]propyl}benzo[1,3]dioxole-2,2-dicarboxylic =~ acid  bis-
acctoxymethyl estcr or a pharmaceutically acceptable salt thereof.

32) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl} benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
propionyloxymethyl ester or a pharmaceutically acceptable salt thereof. '

33) - A compound of Claim 1 which is 5-{2-[2-(3-chloro-pheny!)-2-
hydroxy-ethylamino]propyl}benzo[ 1,3]dioxole-2,2-dicarboxylic = acid bis-
" butyryloxymethyl ester or 2 pharmaceutically acccptable salt thereof, ’

34) A compound of Claim 1 which is 35-{2-[2-(3-chloro-phenyI)-2-
hydroxy-ethylamino]propyl}benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
isobutyryloxymethyl ester or a pharmaceutically acceptable salt thereof.

35) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl}benzo[1,3]dioxole-2,2-dicarboxylic acid © bis-
heptanoyloxymethyl ester ar a pharmaceutically acceptable salt thereof.

36) A compound of Claim 1 which is 5-{2-{2-(3-chloro-phenyl)-2-
hydroxy-ethylemino]propyl}benzo[1,3)dioxole-2,2-dicarboxylic acid bis-(4-methyl-
pentanoyloxy-methyl) ester or a p{mrmaceutically acceptable salt thereof,

37) A compound of Claim 1 which is S- {2-[2—(3-chloro-phen'yl)-z-
hydroxy-ethylamino]propyl} benzo[1,3]dioxole-2,2-dicarboxylic acid : bis-
hexanoyloxymethyl ester or a pharmaceutically acceptable salt thereof,



Rlerr] and Rierr RE{PMCEMEN%S{&EEQV hydr ogen, C[efr] to CJerr] alkyl,
trifluoromethyl, ra-n-o—‘lﬁ""cré to (ferr] al kRgPLACrEI ogen; ]
. hyd [ 2] t | kyl §!§| err
Rlerr] is hydrogen r] t ﬁgerr] brr] trial kyl si

i s hydrogen or Cler KOoXyggk bonyl ;

Rl err] are joineq tta.fal L.m..a—u-agj err s hydro en

E[[err% to CJ[eIrr] al kyl , or aryl [ ] Hllﬂn[llummmm".lelrr] gre ’

:Q{ldep]endent I ydhnya’UWI or—¢cHerTTto C err]u al kyl ; i Rierr] iand
err] are ependen I O r S . rr] is

hydr ogen, 8'[82 3 eg?tfﬂlﬁg ]Of gla'l\ﬂ? ﬂ&féér {zip (3 cH?r? Ph(ay?r"?] to

Cerr] sil wyérqeyrcthylammomoyyl) wzy[lallrdgqxolEal kdispahoxylic ol

- CHR er r ] CQiiRe Qﬂ 22 £ Rtk err

- CHS[[ er r% OCOOQ[mg! ?mp\or %EKR[H%’:?SEO%(% hgrrn;] ma@zﬁfﬁg a;lo)?(c)a\\/dﬁgl orn&fR[ %hat

Rlerr] is not hydrogen I n both Rlerr] and R[err] R-err] and

:3[ err] | alrE 39)dependenAI Yompoiro&f, Cldimr 1] Wlﬁch[xSrS-]{Zé[IZK)’Nchlcﬂo-@h&WI) 2aryl,

ur anyl al kyl

i ndependentl?%?rWd? b{)@ﬂx @{"é’Pﬁﬂ’f‘WQ Hdjgrole- %Td'caé‘?g/’&'gor a?%g(kyl o grSe a

phar maceut i galdhgxaecapbayltexyseilty] eiter raf phasnaceuticatlyraccéptatde $alt thexeefri ¢

m xture thereof, or diastereoneric m xture thereof.
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PCT/ US97/ 0gis A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-

-96 - hydroxy-elhylammo]propyl}benzlu@ﬁ]dﬁb:d@&-tlQﬁﬂléﬁrbéiy@x@t| Nohchy per Bisygen a in

|, t t I
' mood { ncPEBTH R0 s o aghmaspieany s6eepBoR ket 0 of (he

formula: [err]
41) A compound of Claim 1 which is 5-{2-[2~(3-chloro-phenyl)-Z-
hydroxy-ethylamino]propyl}benzo[1,3]dioxole-2,2-dicarboxylic acid  bis-[1-(2,2-
dimethyl-propionyloxyethyl) ester or a pharmaceutically acceptable salt thereof.

42) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]Jpropyl}benzo[1,3]dioxole-2,2-dicarboxylic acid  bis-(3,3-
" dimethyl-butyryloxy-methyl) ester or a pharmaceutically acceptable salt thereof.‘

43) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl}benzo[1,3]dioxolé-2,2-dicatboxylic acid  bis-[1-(3,3-
dimethyl-butyryl-oxy)ethyl)} ester or a pharmaceutically acceptable salt thereof.

44) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl}benzof1,3]dioxole-2,2-dicarboxylic acid bis-(3-
cyclopentyl-propionyl-oxymethyl) ester or a pharmaceutically acceptable salt thereof.

45) A compound of Claim 1 which is 5-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl}benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
benzoyloxymethyl ester or a phargnaceutically acceptable salt thereof. .

46) A compound of Claim 1 which is S-{2-[2-(3-chloro-phenyl)-2-
hydroxy-ethylamino]propyl}benzo[ 1,31dioxole-2,2-dicarboxylic acid bis-
(benzoyloxy-cthyl) ester or a pharmaceutically acceptable salt thereof. o



wher ei n: ' '% N

ﬁerr] and Rlerr] are mdependently
hydr ogen, ([ err]

rifl uoronethyl,

HEET

o) o] Mool o . IR
s hydrogen or Clpri] to Qerel d Kpxycarbony ”m"lmll""""ﬂmm‘”
wherein R is hydiogenClerrl.toJerr] alkyl, or aryl;

1m0 e MR O SopLb bt
Rlerr] is hijxr @@eﬁthytapem]prqpal}@p ﬁ 3 ioxple-2 Zrdigarpoxybicq] el cyhis-€aRky! |

Clerr] to Cligdektlylbu 1) ester oraphannaceuuﬁ'ﬂy|acce%iéﬂl@§a|ﬁythere@{’ koxyal kyI
heteroaryl, -CHR err err% -CHRerr]C(OR[efr],

CHRerr]CONRlerr]Rerr], -CHRerr] COCR[err] or -CI-lR[err]OC(O)R[err] W th
the provisi4g) A codipouddadf Rifnr 11 1vehiokt |sh$d{r20&ze(l3—dIﬂbrbgihhnﬂi-9”] and

; d

E)[IS: (r)]g en, d:gzﬂndxpxl]arwy”-bg%* 5“5%3}%@?41%@ rxry'lxc Fefd O'% ;e:l?ftpnaceutchlly

f ur anyl al kyaceeptablziskld therenfbonyl al kyl ; R err] and
Rl err] are independently hydrogen, C[err] to (Jerr] al kyl, aryl,

aral kyl ; or a pharmaceutically_ acceptabl e salt thereof
enantioner #Nereof, r écé?ﬂ’ﬁoqﬂdxi)ﬁféa't'hérwbﬁh 15" 5-((2R)-2-{terpButoxycarbonyl-

di ast er eoNB[(RR)Zi(3LMrotghERAND-hydroxy-ethyl]-aMRcI Fie Benzo[1,3]dioxole-2,2-
PCT] S0/ 0Bk g 8 pheARD-hydroxy-ethyl]-afidod Hrdp) Benzo[1,3]

97
108) A phar &'é’ﬁf‘}’lé"af‘c‘ﬁ&Pﬁp%ﬁhﬂ’lcaF\’aEWBP?‘E}'lrFé‘%R' éfnheew%“%awlmembl%

salt thereof.

50) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
dicthyl-carbamoylmethyl ester or a pharmaceutically acceptable salt thereof.

51) A compound of Claim 1 which is 5-{2-[2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid '
cyclopropylmethy] ester or a pharmaceutically acceptable salt thereof.

52) A compound of Claim 1 whichiis 5-{2-[2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino}-propyl}-benzo[ 1,3]dioxolc-2,2-dicarboxylic acid
cyclobutylmethy! ester or a pharmaceutically acceptable salt thereof.

53) A compound of Claim 1 which is S-{2-[2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino)-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis -2-(3-
Thienyl)ethyl- ester or a pharmaceutically acceptable salt thereof.
54) A compound of Claim 1 which is 5-{2-[2-(3-Chloro-phenyl)-2- -

_ hydroxy-ethylammo]-propyl}-beqzo[l »3}dioxole-2,2-dicarboxylic acid 2-(3-
Thienyl)ethyl ester or a phannaceuncally acceptable salt thereof,

55) A compound of Claim 1 which is 5-{2-[2-(3-Chloro-phenyl)-2- -
hydroxy-ethylamino]-propyl}-benzo{1,3]dioxole-2,2-dicarboxylic acid bis 2-
(Chloro)ethy] ester or a pharmaceutically acceptable salt thereof,
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59) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
pheny!)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(2-cyclohexyl-2-methyl-propyl) ester or a pharmaceutically acceptable salt thereof.

60) A compounq of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- '
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
" (2-methyl-2-nitro-propyl) ester or a pharmaceutically acceptable salt thereof.

61) - A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- -
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo{1,3]dioxole-2,2-dicarboxylic aicd bis-
(tetrahydro-furan-3-ylmethyl) ester or a pharmaceutically acceptable salt thereof.

62) . A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2~(3-Chloro- -
phenyl)-2-hydroxy-ethylamino]-propy!}-benzo[ 1,3]dioxole-2,2-dicarboxylic aicd bis-
(3-hydroxy-2,2,4-trimethyl-pentyl) ester or a pharmaceutically acceptable salt thereof.

63) A compound of Claim | which is 5-{(2R)—2-[(2R)-2-(3-Chlorq- .
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo(1,3]dioxole-2,2-dicarboxylic aicd bis-
(2,2-dimethyl-3-phenyl-propyl)ester or a pharmaceutically acceptable salt thereof,

64) A compound of Claim 1 which is 5- {(2R)-2-[(2R)-2-(3-Chloro- :
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(tetrahydro-pyran-2-yImethyl) ester or a pharmaceutically acceptable salt thereof,
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Rlerr] and Rlerr]}ake_as.defined JnfClaim1l to give a conpoun mul a

wherein R érr] is 10 -CHR[err]OC(O)R[err]
or “b) reactt ormula: [err] IWherlel n
err er and R[ epr, ormul a
E[[err% Oﬁ[v\hse%)e ér%orﬁfognggféﬁimq%@bwﬁ MR 12 3"?ro rgn to give a

XCep
cor r espondi PRFH% be'FthYIam‘PQJr?FBPﬂ?Th"“z‘ﬁ 1‘50"01 dica "H}Fd’r' bising a
conpound f oftetrsliydrd-furard-2+yldethyl) ester or a pharmaceutically acceptable salt thereof.

66) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(5-methyl-[1,3]dioxan-S-ylmethyl) ester or a pharmaceutically acceptable salt thercof.

67) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- .
pheny!)-2-hydroxy-ethylamino}-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic aicd bis-
(1-methyl-cyclohex-3-enylmethyl) ester or a pharmaceutically acceptable salt thereof.

68) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3}dioxole-2,2-dicarboxylic aicd bis-
(3-hydroxy-2,2-dimethyl-propyl) ester or a pharmaceutically acceptable salt thereof.

69) A compound of Claim 1 which is 5- {(2R)-2-[(2R)-2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid (2-
" ethoxy-ethyl) ester or a pharmaceutically acceptable salt thereof.

70) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- *
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo{ 1,3]dioxole-2,2-dicarboxylic acid bis-
[2-(3-bromo-phenyl)-ethyl]ester hydrochloride salt.

71) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro- -
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acid bis-
(2-m-tolyl-ethyl) ester hydrochloride sait.

72) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3~Chloro-
phenyl)-Z—hydroxy-ethylammo]-propyl}-benzo[l 3]dioxole-2,2-dicarboxylic acld
diallyl esterora pbmnaccutlcall)( acceptable salt thereof.

73) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro~
phenyl)-2-hydroxy-ethylamino]-propyl} -benzo[1,3}dioxole-2,2-dicarboxylic acid bis-
(3-phenyl-allyl)ester or a pharmaceutxcally acceptable salt thereof.
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Rlerr] and Rlerry are both hydrogen; or 5 d) reacting.a conpound
of formula | whe are both hydrogen with an al dehyde of
formul a: ’143 A com ound of Claim 1 whxch is 5-{(2R)Z- 3-Chloryher e| nR Is
as defined I a

(@19-2
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aiml to ve correspondi ng]d%(rz)@??r} or.

wher ei n R2 phegyR3-bydsorpe @B“’t"éP]fRSPPHIh bﬂ‘ﬁ’é 'dlcafk?,x)’hc acic
reacting a &eyaesuty edfer bPs Phdrtiaceuticelly dcceptable salt thereof.

e)
75) A compound of Claim 1 which is 5-{(2ZR)-2-[(2R)-2-(3-Chloro- .
phenyl)-2-hydroxy-ethylamino]-propyl}-benzo[1,3]dioxole-2,2-dicarboxylic acit_l bis-
(4-benzyloxy-but-2-enyl)ester or a pharmaccutically acceptable salt thereof.

76) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino]- prOpyl}benzo[l ,3)dioxole-2,2-dicarboxylic acid phenethyl ester
or a pharmaceutically acceptable salt thereof.

77) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-
hydroxy-cthylamino]-propyl} benzo[1,3]dioxole-2,2-dicarboxylic acid (l-phenyl-
ethyl) ester or a pharmaceutically acccptable salt thereof.

78) A compound of Claim 1 which is 5-{(2R)-2-[(2R)-2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino}-propyl}benzo[1,3]dioxole-2,2-dicarboxylic acid bis-(3-
" benzyloxy-propyl)ester or a pharmaceutically acceptable salt thereof,

79) Usc of a compound as claimed in any one of claims 1 to 78 in the
preparation of a medicament for treating diabe'tes in a mammal,

80) Use of a compound as claimed in any one of claims 1 to 78 in the
preparation of a medicament for treating treating obesity in a mammal.

31) Use of a compound as claimed in any one of claims 1 to 78 in the
preparation of a medicament for treating hyperglycemia in 2 marmmal.

32) A pharmaceutical composition comprising an effective amount of a ,
compound of claim 1 ora pharmaceutxcally acceptable salt thereof] enantjomer

thereof, racemic mixture thereof, or diastereomeric mixture thereof, in combination
with a pharmaceutically acceptable carrier.

Wy
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wherein Rerr], R rrj Rlerr], Rerr], Rerr] and Rlerr] are as ‘defined in

Claim1l, R8|s OR[err]' or 5 NRerr]Rerr] | S err]l-Cerr]
alkyl, Jerf3lCerr] A/RPswS @npremg,a]coqupqcfagﬂwpgg,Flalgl%whlclx
aryl aI kyl, obprisezloay bof 8fe BRéwmearyl to give a conpound of formul.a:

a) reacting a compound of formula:

OR; R,
!
< I N , AN CO,Ag
Ry C R, R ><
X 4 Sz CORg

whercin R - Rg are as defined in Claim 1 OH and Rg' is OAg or Rg as defincd abovc
excepting OH with a compound of formula:

I-CHR120C(O)R13

whercin Rz and R;3 are as defined in Claim 1 to give a compound of formula II
- wherein R9 is ' '

-CHR120C(O)R13; or

.
in
.

b) reacting a compound of formula:

OR, _
R X
* / Z~o con,,
wherein R1-Rg and Rg are as defined above with compound of formula RgOH where
Ry is as defined above excepting l\xwdrogen to give a corresponding compound of

formula II; or

c) hydrolysing a compouhd for formula:
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Lerr] 15 ) reacting a rrpound of formula: [%err]
wherein Rerr]-R e

- rr] dntiN e
defined above, with p 20 leg'r?ggui o?&?gﬁrhlngzd IREPEA%@%NEﬁHéEfS
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P i COR;
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o O COR;

wherein Ry, R4, Rs, Rg R7and Rg are as defined in Claim [ and R; is trialkylsi;lyl
and Rj is (C)-Cg alkoxy)-carbonyl to give a corresponding compound of formula 1
wherein R; and Rj are both hydrogen; or

d) reacting a compound of formunla I wherein R and Rj are both hydrogén
with an aldehyde of formula:

R'CHO

wherein R' is as defined in Claim 1 to givc a corresponding compound of formula I1
wherein Rz and R3 are joined to form a ring:

e) reacting a compound of formula:

O COo,H

R X

S //’ d COR,

wherein Ry, R4, Rs and Rg are és defined in Claim 1 with the proviso neither Ry or
R3 is hydrogen with a compound of formula:

Z-R9

wherein Z is Cl, Br, I, methanesulfonate or p-toluenesulfonate and Rg'is as deﬁn'ed in
Claim 1 excepting hydrogen, to give a corresponding compound of formula II; or
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f) hydrolysing a compound of formula:

Rs
/ Z~o COR,,
wherein R1, R2, R3: R4, Rs and R¢ are as defined in Claim 1, Rg is OR9' or and Rg!

is C1-C12 alkyl, C1-C12 cycloalkyl, C1-C12 silyalkyl, aryl, arylalkyl alkoxyalkyl or
heteroaryl to give a compound of formula:

'OR, Ry

N o
7 AN COOH
R—
S SIEN Do
6 ,

wherein Rj-Rg and Rg are as defined above  providing that Rz and R3 are both
hydrogen or joined to form a ring:

B) reacting a compound of formula:

R3 - .
[
NX\@O COORy
Rs  Rs ><

R

wherein R |-Rg and Rg are as defined in Claim 1 and R9' as defined above, with a
compound of formula:

HNR11R |2
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wherein R} and Ry are as defined in Claim 1 to give a cornpound of formula: -
ORZ $3 ‘ .
R R, R X
N ¢ NP ~0 'coRr, :
Re

wherein Rj-Rg, R11 and R12 are as defined in claim 1



CORRECTED
VERSION*

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
: International Bureau

Ago5690 ~p
/2% ‘Ao' IPOS

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY PCT)

Vv

(72) Inventors: _GILBERT, Adam, Matth v@o Sierra Vista
s

(51) International Patent Classification 6 : (11) International Publication Number: WO 97/432'7}1
A
Co7D 317/46, 413/06, AGIK 31/42 1 (43) International Publication Date: 20 November 1997 (20.11.97)
(21) International Application Number: PCT/US97/08148 |A81) Designated States: AL, AU, BA, BB, BG, BR, CA, CN, CU,
' V] CZ, EE, GE, GH, HU, IL, IS, JP, KP, KR, LC, LK, LR,
(22) International Filing Date: 9 May 1997 (09.05.97) )/ LT, LV, MG, MK, MN, MX, NO, NZ, PL, RO, RU, §3)
. SI, SK, TR, TT, UA, UZ, VN, YU, ARIPO patent (GH,
corrected veroion, KE, LS, MW, SD, SZ, UG), Eurasian patent (AM, AZ, BY,
(30) Priority Data: KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH,
08/645,970 14 May 1996 (14.05.96) Us DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT,
- . SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML,
92 MR, NE, SN, TD, TG).
(71) Applicant: AMERICAN HOME PRODUCTS CORPORAY] -
TION [US/US}; Five Giralda Farms, Madison, NJ 07940-
0874 (US). ‘ Published

With international search report.

Before the expiration of the time Limit for amending the |

Lane, Valley Cottage, NY 10989 ROSU, Georgey’/ claims and to be republished in the event of the receipt of
TheodorejA17 Place, Pearl River, NY 10965 (US).\/ ] amendments. . _
£ ((IMALAMAS tichaeDSotirios; 2443 Oleandey Circle, Jani-1 /-
< sgn! PA 18 UM, Euk:-Wal; 6 Chamberlain
Coyzt, Pomo, Y 10970 (US).SVENKATESAN, Arana- |/
pakam, Mudinbai; ent 9K, 97-07 63rd Road, Rego
Park, NY 11374%)@;:\:4&3@, Gerardo De la Cruﬁ/

23 Henry Street, m@bq.rg, NY 10962 (US).

(74) Agents: ALICE, Ronald, W.; American Home Products Cor-
poration, Patent Law Dept. - 2B, One Campus Drive, Par-
sippany, NJ 07054 (US) et al.

%! § compounds having formula (II), wherein: R;

F_d
(54) Title: SUBSTITUTED 1, 3-BENZODIOXOLES /
(57) Abstract

The present invention provides new
compounds having anti-diabetic and/or an-
tihyperglycemia and/or anti-obesity activity,
as well as pharmaceutical compositions and
methods of treatment utilizing the compounds
» and processes for making the compounds, the

and Re are independently hydrogen, Ci to Cs
alkyl, triftuoromethyl, cyano, C) to Cg alkoxy,
or halogen; R is hydrogen or C; to Cs tri-
alkylsilyl; R3 is hydrogen or C; to Cg alkoxy-
carbonyl; or Rz and Rj are joined to form a
ring (a): wherein R’ is hydrogen, C; to Cg
alkyl or aryl; R4 and Rs are independently
hydrogen or C; to Cg alkyl; R7 and Rg are
independently ORg or NR10R11; Ro is hydro-
gen, C; to Cy3 alkyl, Cy to Ci2 cycloalkyl, C;
to Cyz silylalkyl, aryl, arylakyl, alkoxyalkyl,

(0

=

heteroaryl, -CHR12,COORj3, -CHR12C(O)R 3, -CHR 12CONR0R 3, -CHR120COOR 3, or -CHR120C(O)R 3, with the provision that Ry is
not hydrogen in both R7 and Rg; Rig and Ry; are independently hydrogen, C; to Ciz alkyl, aralkyl, aryl, furanylalkyl, or alkoxycarbony-
lalkyl; Ry and R;3 are independently hydrogen, C; to Cyy alkyl, aryl, or aralkyl; and their pharmacenutically acceptable salts thereof, the
enantiomers thereof, the racemic mixtures thereof, and the diastereomeric mixtures thereof.

(a)

*(Referred to in PCT Gazette No. 52/1998, Section m

o



