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3- BENZODI OXOLES The present invention relates to novel 1,3-benzodi oxol e

compounds whi ch have anti di abeti c and/ or antl-hyperglycen1cLEL8$gLLLes/rn

nannals More 5 particularly it relates to novedrgggs ed
é g- aryl - 2- hydr oxyet hyl ) am no) propyl ) - 1, 3- benzo oxoles e

|nv R R also relates to phar maceuti cal conp03|t|ons C o

conpounds, nmet hods for the preparation of these conpounds

met hods for 10 t he use of these conpounds in treatlng and/or

hyper gl ycem a and/ or obesity in mamals. -

Title: BSUBSTITUTED S5-(2-((2-ARYL,~2-HYDROXVETHYL

AMINO) PROPYL) -1, 3-BENZ0ODIOXOLES

The present invention relates to novel
1,3-benzodicxole compounds which have antidiabetic

and/or anti-hyperglycemic properties in mammals. More
particularly it relates to novel substituted
5-(2-((2-aryl-2-hydroxyethyl)amino)propyl)-1,3~-benzodi-
oXoles, The present invention also relates to
pharmaceutical compositions comprising these compounds,
methods for the preparation of these compounds, as well
as methods for the use of these compounds in treating
diabetes and/or hyperglycemia and/or obesity in
mammals.
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BACKGROUND OF THE. INVEI\ITIéaN s well known to errpl,ay nedt.culaL_@_ents in
the tredtnment of persons suffering from di abetes, perglycen1a ana

obeshjy25 Ainsworth et. al, United States Patent No. 4 478, {}'Zp @iaSE&E Replace
di scl ose secondary am ne conpounds having the general fornu

[err] wherein Rlerr] is a hydrogen, fluorine or chl OI‘I ne at ,!mﬂﬂ,ﬁ"
hydroxyl, hydroxynethyl, nethyl, nethoxyl - dnido, formam

acet am do, nethyl sul fonyl amido, nitro, benzyl oxy, nethylsulfonylnethyl

ureido, trifluoromet h§yyBSTITUTED 5-(2- ( (2-ARYL-2-HYDROXYETHYL)
AMINO) PROPYL) -1, 3-BENZODIOXOLES

The present invention relates to novel
1l,3-benzodioxole compounds which have antidiabetic
and/or anti-hyperglycemic properties in mammals. More

5 particularly it relates to novel substituted 5-(2-((2-
aryl-2-hydroxyethyl)amino)propyl)-1,3-benzodioxoles.
The present invention also relates to pharmaceutical
compositibns comprising these compounds, methods for the
preparation of these compounds, as well as methods for
10 the use of these compounds in treating diabetes and/or
" hyperglycemia and/or obesity in mammals.
BACKGROURD OF THE INVENTION
It is well known to employ medicinal agents in
the treatment of persons suffering from diabetes,
15 hyperglycemia and'obesity.

Ainsworth et al, United States Patent WNo.

4,478,849, disclose secondary amine compounds having the
general formula (I): i

20

Ry

/ ~CHOH—CH_2-NH—C ( RG ) R-]—Y—X (1)

25

wherein R1 is a hydrogen, fluorine or chlorine atom or a
hydroxyl, hydroxymethyl, methyl, methoxyl, amido,

30 formamido, acetamido, methylsulfonylamido, nitro,
beﬁzyloxy, methylsulfonylmethyl, ureido, trifluoromethyl,
or methoxybenzylamino group; R, is a hydrogen, fluorine
or chlorine atom or a hydroxylﬁgroup; R,y is a hydrogen
or chlorine atom or a hydroxyl group; R4 is a carboxylic

35 acid group or a salt, ester or amide thereof; R. is a
hydrogen, chlorine or fluorine atom or 2 methyl,

methoxyl, or hydroxyl group or a carboxylic acid group

YN
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or met hoxybenzyl amino greup; Rlerr] is a hydrogen, A1 uorine or chlorine
I

at.om or a hydr oxyl group& Rlerr] is a hydrogen or chlorine—atom

hydroxyl group; Rerr] is a carboxylic 35 aci d group Qr 2 salt, ester
or amde thereof; Rlerr] is a hydrogen, chlorine or fluort Ngeatéd laced
met hyl , nmet hoxyl, or hydroxyl group or a carboxylic acid gﬂ R u ',
salt, ester or amde thereof; Rerr] is hydr ogen at om or ]

propyl group; X is an oxygen atomor a bond; and Y is an al kyl ene group of
up to 6 carbon atons or a bond, which have anti-obesity and/or anti-hyper-

, 2
on ) (II1)
CH - CH, - NH - C —{CHym co,H

R,

wherein R1 and R2 are hydrogen or methyl; n is 1, 2 or
3; and Z is alkyl of 1 to 6 carbon atoms, alkoxy of 1 to
6 carbon atoms, halogen or hydrogen; useful in treating
5 obesity and/or hyperglycemia and/or inflammation in
mammals. )
Ferris, United States Patent No. 4,341,793
discloses secondary amine compounds of the formula (IV):

R

| A (IV)
CH - CH, - NH - C (caz@cozs
i o’ om A

2

10 wherein Ay and A, are hydrogen or methyl; n is 1, 2 or
3; and R is hydrogen, chlorine, bromine, hydroxy, nitro,
amino or trifluoromethyl; which are useful as anti-
hyperglycemia agents or anti-obesity agents.

‘ Smith et al., United States Patent WNo.

15 4,309,443, disclose cinnamic acid derivatives of the

formula (V):

Ry
CR7=C(R3)C02H
Ry e
CHOH-CHZ - NH - C(RS)RG - Y - X \ / (V)
Ry Ry

wherein Rl and R2 and R3 are as defined in relatiom to

formula (II); R4 is a hydrogen, chlorine or fluorine

i
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5 glycem c activity. Ainswrth et al, United Stgfes Pat ent No. 4,396, 627
(EP 21636) disclose secondary anmine conpounds of the fo [1): [err] 10
wherein R err], Rerr] and R err] are as defined in relation to formia—-

or each independently represents a bromne atom R err] i’@’iSaSheeaﬂIJmLengrqup
of 1 to 10 carbon atons substituted by a hydroxyl, |ower a 1 cpiaced
| ower acyloxy or OCH err] Co[err]H group or |ower alkyl est //”f
Rlerr] is a hydrogen, chlorine or fluorjne atomor a nethyl,

hydr oxyl group or a carboxylic acid group or a salt, ester or amde
thereof; R err] is a hydrogen atomor -

or a salt, ester or amide thereof; R6 is 3 hydrogen atom
or a methyl or propyl group; X is an oxygen atom or a
bond; and Y is an alkylene group of up to § carbon atoms
or a bond, which have anti-obesity and/or anti-hyper-
5 glycemic activity.
Ainsworth et al, United States Patent No.

4,396,627, disclose secondary amine compounds of the
formula (II):

R

1 Ry
R,y

CHOH-CHZ-NH-C(RG)R7-Y-X‘ (I1)

Ry

10 wherein Rl' R, and R, are as defined in relation to
formula (I) or each independently represents a bromine
atom; R4 is an alkyl group of 1 to 10 carbon atoms
substituted by a hydroxyl, lower alkoxyl, oxo, lower
acyloxy or OCHZCOZH group or lower alkyl ester thereof;

15 Rg is a hydrogen, chlorine or fluorine atom or z methyl,
methoxyl or hydroxyl group or a carboxylic acid group or
a salt, ester or am;de thereof; R6 is a hydrogen atom or
a methyl, ethyl or propyl group; R7 is a hydrogen atom
or a methyl, ethyl, or propyl group; X is an oxygen atom

20 or a bond; and Y is an alkylene group of up to six
carbon atoms or a bond; which are useful in reducing
high blood glucose and lipid levels in humans and
animals.

Ainsworth et al, United States Patent No.
25 4,385,066 disclose arylethanol amine derivatives of the
- formula (III):




a nethyl, ethyl or propyl—group; Rerr] is a hydroqen atomor a nethyl,
ethyI” or propyl group; I's an oxygen atom 20 a bond; and Y is an

al’kyl ene group of up to six carbon atoms or a bond mhlchng%wﬂgéﬂﬁF “”d
reduci ng hi gh blood glucose and lipid levels in hunans and

Ainsworth et al, United States Patent No. 4,385, 066 (EP 40

aryl et hanol am ne derivatives of the fouﬁula (ren): .

atom or a methyl, methoxyl'or hydrdxyl group or a
carboxylic acid group or a salt,'ester or amide thereof;
Rg and Rg are a hydrogen atom or methyl group; R, and R
are a hydrogen atom or methyl or ethyl group; X is an

8

5 oxygen atom or a bond; and Y is an alkylene group of up
to 5 carbon atoms; which have been found to possess
anti-obesity and/or anti-hyperglycemia activity.

Duckworth, United States Patent No. 4,382,958,
disclose secondary amine compositions of the formula

10 (VI):
Ry . Ry (V)
-; |
CE - CH, - N - C —fCHp— (\ -0 - X- OH
R3 Ry

wherein each of R, and R, are hydrogen, methyl or ethyl;
R3 is hydrogen, fluorine, chlorine, bromine or
trifluoromethyl; each of R4 and RS is hydrogen,
15 fluorine, chlorine, bromine, alkyl having 1 to 6 carbon
atoms, or alkoxy having 1 to 6 carbon atoms; n is 1 or
2; and X is straight or branched alkylene having 1 to 12
carbon atoms; which are anti-obesity, hypoglycemia,
anti-inflammatory and platelet aggregation inhibiting
20 agents.
Ainsworth et al., United States Patent No.
4,654,371, disclose secondary amine compounds of the
formula (VII):
(VIT)

25 wherein Ryg is a hydrogen atom or a methyl group; Ry6 is
a hydrogen atom or 2 methyl group and m is 1; usefu% in
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wherein Rlerr] and Rl errt are hydrogen or nethyl; fiis 1, 2 or 3; and Z is
“alkyl ,.of 1 to 6 carbon atons, alkoxy of 1 to 6 car bon at ons, hal ogen or
hydroden; useful in treating 5 obesity and/ or hypergtmsmﬂ&amﬂﬁdhﬁfhmd

inflammation in mammals. Ferris, United States Patent m%mwwm
(I'v) [err] 10 wherein Alerr] and Alerr] are hydrogen o ;

'29320) discl oses secondary anine conpounds of the formul
or 3; and R is hydrogen, chlorine, bronmte, hydroxy, nitro,
treating obesity and hyperglycemia in humans or animals.

Ikezaki et al,, United States Patent No.
4,490,392 disclose benzylalcohol derivatives of the
formula (VIII):
5 (VIII)
R OB CH

1, 2

3

! ,

wherein R is hydroxy, benzyloxy, halogen or alkoxy
having 1 to 4 carbon atoms and Ring A is monomethoxy-
phenyl, dimethoxyphenyl, trimethoxyphenyl or 3,4-methy-
lenedioxyphenyl; which are useful as anti-diabetic

10 agents.

Ferris, United States Patent No. 4,432,993

discloses 2-(2-benzofuranyl)ethanolamine derivatives of
the formula (IX):

Ry Ry
Z | \ | (IX)
CH - CH, - NH = C ~—CH. = -R
2 2'n 3
"o | |
OH R

. 2

15 wherein Ry is hydrogen or methyl; R, is hydrogen or
methyl; Ry is hydroxy, hydroxy(cl-cs)alkoxy, benzyloxy
or a group X-Y-Z wherein (i) X is a bond or oxygen, Y is
a Cl-c6 straight or branched alkylene, and Z is hydrogen
or carboxy; or (ii}) X is a bond or -0-CH,-, Y is a Cy-Cg

20 straight or branched alkenylene and Zz is carboxy; R, is
hydrogen, hydroxy, halogen, Cl‘cs alkyl or C,-C, alkoxy;
and n is 1, 2 or 3; which have anti-obesity, hypoglycemia,
anti-inflammatory, and platelet-aggregation inhibiting
activity.

25 Ainsworth et al., United States Patent No.
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amino or trifluoronethyl ,~which are useful as anti-/hyperglycenia agents or
‘anti-obesity agents. Smith et al., United States Patent No. 4,309,443 (EP
25331) "di scl ose cinnamic acid derivatives of the fornula (Whisstk@¥kdRe Glell
Rlerr] and Rerr] and Rerr] are as defined in relation to _ al
Rlerr] is a hydrogen, chlorine or fluorine - 4 - atom or]m’mmw” "

nmet hoxyl or hydroxyl group or

—-6-

4,338,333 disclose ethanamine derivatives of the formula
(X):

R
R 1
R
6
(X)
\ \ / — CHOH - CB, - NH - C{R4)(Rg) - ¥ - X -
R4 0-2-CO,H

wherein Rl,'R2 and Ry are as defined in relation to

5 formula (I) or each independently represent a bromine
atom; R, is a hydrogen atom or methyl group; Rg is a
hydrogen atom or methyl group; Re is a hydrogen,
fluorine or chlorine atom or a methyl, methoxyl or
hydroxy group; X is an oxygen atom or a bond; Y is an

10 alkylene group of up to 6 carbon atoms or a bond; and 2
is an alkylene, alkenylene or an alkynylene group of up
to 10 carbon atoms; which possess anti-obesity and
anti-hyperglycemia properties.

Ikezaki et al., United States Patent No.

15 4,032,575 disclose benzylalcohol amine derivatives of

the formula (XI):

OH ocH, (XT)

wherein Ring A is monohydroxyphenyl; which induce a
decrease in blood sugar levels when Ring A is
20 2-hydroxyphenyl.
Holloway et al., United States Patent No.
4,772,631, disclose phenoxyacetic acid ethers of the
formula (XII):

THIS SHEET KAS BEEN
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carboxylic acid group or /a salt, ester or amde theyéof; Rerr] and Rerr]
are a kydrogen atom or néthyl group; R err] and R[e*r] are a hydrogen atom

-met hyl or ethyl group; Xis an 5 oxygen atom or a bxiGheeEd B¥enRSplaed
alkylene group of up to 5 carbon atons; which have been fo :
anti-obesity and/or anti-hyperglycem a activity. Duckwort hmmmmﬁm*gﬁms
Patent No. 4,382,958 (EP 52963) discl ose,secondary amine c

the formula (VI): [err] wherein each of err] and R err] are hydrogen,
met hyl or ethyl; R err] is hydrogen, fluorine, chlorine, brom ne or

trifluoromethyl; each of ﬁierr] and Rerr] is hydrogen,(XII)
OH R2 OCHZZ
- OCH, - C‘I - CH, - NH - cnzo-@
R3

wherein Rl is hydrogen or fiuorine; R2 and R3 are hydrogen

or alkyl having 1 to 3 carbon atoms; 2 is CH,O0H or a group

-COR4 in which R, is OH, NBZ or alkoxy having 1 to 6 carbon
5 atoms; which are useful in treating obesity and related

conditions.

Philion, United States Patent No. 4,751,246
disclose benzenemethanol and ethylamine compounds of the
formula (XIII):

10 RSO _ (XII1)
NS
YO O CH - CH - NH ~ CE-QCHz-)n—- Ar
R3

wherein Rys R, and Ry are independently hydrogen or
lower alkyl; n is an integer from 1 to 3; Ar is phenyl,
methylenedioxyphenyl or phenyl having from 1 to 3
substituents selected from the group consisting of halo,

15 lower alkyl, hydroxy and lower alkoxy; R is lower alkyl;
ané Y is hydrogen, lower alkyl, lower alkoxy, lower
alkyl; lower alkanoyl, aroyl, benzenesulfonyl or toluene-
sulfonyl; which are useful as anti-hypertensive agents.

It has now been discovered that a group of

20 novel substituted 5-(2-((2-aryl-2-hydroxyethyl)amino)
propyl)-1,3-benzodioxoles possess vastly increased
anti-hyperglycemia and anti-obesity properties with
greaﬁerwlg selectivity in comparison with the prior art
compounds. The compounds are therefore useful in

25 treating diabetes, hyperglycemia and obesity, exhibiting
minimal side effects, i.e. heart rate increase and

muscle tremor in humans and animals, when formulated

TYIS SHEET HAS BEEN
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15 quorlne chl ori ne, 6brom’ne al kyl haV|ng 1 tg’ﬁ carbon atons, or
X i

al koxy_.having 1 to 6 carboh atons: nis 1 or 2; strai —_—
branched al kyl'ene having 1 to 12 carbon atons; which are antl-obe5|ty,
hypogl ycem a, anti-inflanmmtory and pl atel et aggregatlomms$Wﬁ¥HS

agents. Ainsworth et al., United States Patent No. 4, 654, R |

di scl ose secondary am ne conpounds of t he fornula (W

wherein R err] is a hydrogen atomor agaethyl group; Rerr| Is a hydrogen
atomor a nethyl group and mis 1; useful in ’

into pharmaceutical compositions.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a comparison of the selectivity
between a compound of the present invention and a prior
5 art compound.

FIG. 2 shows a comparison of the selectivity
between a compound of the present invention and a orior
art compound.

SUMMARY OF TEE INVENTION
10 According to the present invention there are
provided new compounds of the formula (XIV):

. * 0 R
—-X -C - CH2

/\
R2 R3 o R

R4 (XIV)

wherein R1 and R4 may be one or more groups which may be
the same or different and are selected from the group

15 consisting of hydrogen, C1 to C4 alkyl, C1 to C4 alkoxv,
hydroxy, halogen, trifluoromethyl, carboxy, hydroxyvalkyl,
alkoxycarbonyl, C1 to C4 thioalkyl, sulfonyl and
sulfinyl; X is a divalent radical consisting of

OR

R 0 -Y
l l .“<ii\"’;i}

—CH - CH, - N - or N
* * 3

20 wherein R' is selected from the group consisting of
hydrogen, C; to C, alkyl and C; to C, acyl and Y is
selected from the group consisting of carbonvl and .

thiocarbonyl; R, and R3 may be the same or different and




treating obesity and hyperglycen a in humans or anlqﬁts. | kezak

United States Patent No. 4,490,392 disclose benzyl al'cohol
the.formula (VII1):
al koxy having 1 to 4 carbon atonms and Ring A is nononet hoxy-
di met hoxyphenyl ,
as anti-diabetic 10

usef ul

10

15

20

25

30

35

“hydroxymethyl,

5 [err] wherein R is hydroxy,

tri met hoxyphenyl or 3, 4-nethy-
agents. -9-

benzyl oxy,

| enedi oxyphenyl;

i et.

al .

d &his Fheetitipiice

I ch

are selected from the group consisting of hydrogen and

Cy to C4 alkyl; Rg and Rg are selected from the group
consisting of hydrogen, carboxy, alkoxycarbonyl,

—CHZOCHZCOOR7
R- is hydrogen or Cy to C,

and -CH,OCH

2 2

that Re and R, may not both be hydrogen; and the
pharmaceutically acceptable salts and esters thereof,
the enantiomers thereof, the racemic mixtures thereof

and the diastereomeric mixtures the

reof.

The compounds of the above formula have

centers of asymmetry at the carbon atoms marked with an

asterisk.

least two and often four stereoisomeric forms.

The

The compounds may, therefore, exist in at

CH20R7, where
alkyl; with the provision

present invention encompasses all stereoisomers of the

compounds whether free from other stereoisomers or
admixed with other stereoisomers in any proportion and

thus includes, for instance, racemic mixture of

enantiomers as well as the diastereomeric mixture of

isomers.

A preferred embodiment of the invention is

compounds wherein R1
above. A more preferred

wherein Rl

enmbodiment is

is two of the defined groups.

is one or two groups as defined
compounds

Preferably both asymmetric carbon atoms have

the R absolute stereochemical confi

guration.

The absolute configuration of any compound may
be determined by conventional X-ray cyrstallography.

The preferred compounds are (5*,gf)-(+/-)-5-(2-
((2-(3-chlorophenyl)-2~hydroxyethyl)amino)propyl)-1,3-
benzodioxole-2,2-dicarboxylic acid, dimethyl ester;
(3*,3*)-(+/—)-5-(2-({2—(3-chloropheny1)—2-hydtoxyethy1)-
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acig,
diethyl ester; (R*,R*)-(+/-)-5-(2-((2-(3-chlorophenyl)-
2—hydroxyethyl)amino)propyl)-l,3—benzodioxole-2,2-di-
(R*,R*)—(+/-)=-5-(2-{(2-

carboxylic acid, diisopropyl ester;

i

are

eplaced

il

E

-
i

A

Ha

B

-

t

-
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Ferris, United States Patent No. 4,432,993 (EP 5191#) di sctoses
2:,(2-benzofuranyl) ethanol am ne derivatives of the ornuIaTﬁég%j Lq&
wherein R err] is hydrogen or nmethyl; R err] is hydrogen o& o

i s hydroxy, hydroxy(Cerr]-Cerr])al koxy, benzyloxy or a gr
wherein (i) X is a bond or oxygen, Y is a (Jerr]-Cerr] stratsgs

branched al kyl ene, and Z is hydrogen or —capboexy; or (ii) Xis a bond or
-OCHerr]-, Yis a C[érr] Cerr] 20 strai ght or branched alkenylene and

Z Lo Caroonyl B s dDidogen Iy g oS hPhHa P Lalvdo o

hypogl yceni a, ddmixioliedd @Athicnbhoand laatidl etiiaggt egasa bh; |Q@|p§t]ﬂg
(+/-)((5-{2-(5-(3~-chlorophenyl)-2-oxo-3-oxazoli-
dinyl)propyl)-1,3-benzodioxole-2,2-diyl)-bis-(methy-

5 leneoxy)bis acetic acid, dimethyl ester; (3*,5*)-(+/—)-3—
(2-(2,2-bis(2-hydroxyethoxy)methyl}-1,3-benzodioxole-5-
yl)-1l-methylethyl)5-(3-chlorophenyl)-2-oxazolidinone;
(R*,R™)=(+/-)-((5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-diyl)bis(methyleneoxy))

10 bis acetic acid, dimethyl ester; (3*,3*)—(+/-)a1pha-(((2-
{2,2-bis(2-hydroxyethoxyl)methyl)-1,3-benzodioxole=-5-yl)-
l-methylethyl)amino)methyl)-3-chlorobenzenemethanol; and

the optically active derivatives thereof.
Also according to the present invention there
15 is provided a method of treating diabetes and/or hyper-
glycemia and/or obesity in humans or other mammals which
comprises administering to a human or other mammal an
antiobesity effective amount or an anti-~hyperglycemia
effective amount of a compound of the present invention.
20 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 tarrier; as well as a method for increasing
25 the cortent of lean meat in edible mammals, 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
30 the present invention and a process for the resolution
of the optical isomers of the present invention and
salts and esters thereof.

35
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activity. 25 Ainsworth et al., United St-ates Patent No.
4,338,333 (EP 23385) disclose ethanam ne derivativest.of theformila (X):

[err] wherein Rlerr], Rlerr] and Rlerr] are as defined in TRl 8l P Bebn Replaced
formula (1) or each independently represent a brom ne atom CTIL: B AT
hydrogen atom or nethyl group; RS is a hydrogen atom or net4 ﬁ ' EN]']I

Rlerr] is a hydrogen, fluorine or chloring atomor a methyl,

DETAILED DESCRIPTION OF THE INVENTION

The disease diabetes mellitus is characterized
by metabolic defects in production and utilization of
giucose which result in the failure to maintain

5 appropriate blood sugar levels. The result of these
defects is elevated blood glucose or hyperglycemia.
Research on the treatment of diabetes has centered on

attempts to normalize fasting and postprandial blood
glucose levels. Treatments have included parenteral

10 administration of exogenous insulin, oral administration
of drugs and dietary therapies.

’ Two major forms of diabetes mellitus are now
recognized. Type I diabetes, or insulin-dependent
diabetes, is the result of an absolute deficiency of

15 insulin, the hormone which regulates glucose utilization.
Type II diabetes, or insulin-independent diabetes, often
occurs in the face of normal, or even elevated levels of
insulin and appears to be the result of the inability of
tissues to respond appropriately to insulin. Most of

20 the Type II diabetics are also obese.

The compounds of this invention were tested
for hypoglycemic and anti-obesity activity.according to
the foliowing procedure,

Obese mice (C57 B1/6J (ob/ob)), and/or
diabetic mice (C57 B1/KsJ (db/db)) were obtained from
Jackson Laboratories, Bar Harbor, Maine. Obese rats

25

(fa/fa) were obtained from Charles River Laboratories,
Wilmington, Massachusetts. Obese mice were 8 weeks of
age and diabetic mice were 9 weeks of age at the start
30 of the test. Obese rats were 12 - 14 weeks of age at
the start.
The test compounds were dissolved in methanol,
mixed with powdered Purina rodent chow on a weight of

compound to weight of chow basis and thoroughly drieqd.
35 ’
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hydroxy group; X is an oxygen atomor a bond; Y is 10 al Kyl ene group
of .up te 6 carbon atons ok a bond; and Z is an al kyl¥ alrle el BRERRS r md

al kynyl éne group of up to 10 car bon at ons; which possess antji
anti-hyperglycenia properties. lkezaki et al., United St ate MHE“[[HH
4,032, 575 di scl ose benzyl al cohol anine derivatives of the f

[err] wherein Ring A is nonohydroxyphenyl; %hlch I nduce a decrease in blood
sugar levels when Ring Ais 20 2- hydroxyb enyl. Holloway et al., United
St ates Patent No.

Groups of 6 contfol mice or rats received
vehicle (methanol) treated cﬁow.
Groups of 6 test mice were fed ad libitum for
up to seven weeks and food consumption was measured
5 daily by weighing the food bins before and after the
addition of fresh chow. Thus, a 40 g mouse, fed the
test compound at a concentration of 0.02 percent of the
diet, would receive a dose of 20 mg/kg/day if it ate 4 g
of chow per day.
10 Groups of 6 test rats were fed 25 g.of chow per
day for one month. Except for the first day or two,
they consumed all their food each day. When these
animals are fed ad libitum, they consume 26 g of chow per
day and the compounds have no effect on food consumption.
15 The mice or rats were weighed before the first
treatment and once at the end of each indicated
treatment period.
Blood samples were collected before the first
treatment and once at the end of each indicated
20 treatment period by retro-orbital puncture using
heparinized capillary tubes.
Plasma was separated by centrifugation in a
Beckman microfuge for 5 minutes. Plasma glucose
concentrations were determined with the Beckman glucose
25 analyzer which uses a glucose oxidase method.
The results of these tests on representative
compounds of this present invention and a comparative

compound of the prior art appear in Table T - TII.

30

35
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formula (XI11): [err] wheretn Rlerr], Rerr] and Rl est] are independently
hydrogen or lower alkyl; h.i's an integer from1 to 3; Ar is phenyl,

met hyl enedi oxyphenyl or phenyl having from1l to 3 substituents setected——
fromthe group consisting of halo, 15 | ower al kyl, hydromgsgéggﬁ )

al koxy; Ris lower alkyl; and Y is hydrogen, |ower alkyl, 0
| ower al kyl; | ower al kanoyl aroyl, benzendsd f onyl or toI u mﬂ
which are useful as’ antl-hypertenswe agents. It has now be |
that a group of 20 novel substituted 5-(2-((2-aryl-2-hydroxyethyl)amn no)
propyl) -1, 3-benzodi oxol es pogsess vastly ‘i ncreased
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5 art conpound. FIG quhoms a conparison of theggelect|V|ty bet ween a

conpound of the present invention and a prior art conmpou fe—SUVMVARY OF THE
| NVENTI'ON 10 According to the present |nvent|o &E;ﬁ&ﬁwml
provi ded new conpounds of the formula (XIV): R [err] whe :

Rlerr] may be one or nore groups which nmay be the sanme or ﬁ mahmmeare
sel ected fromthe group 15 conS|sthg_of hydr ogen, Cl1 t rr

to Cerr] al koxy, hydroxy, hal ogen, tr| | uoronmet hyl , carboxy, hydroxyal kyl,

The above Table I demonstrates that compounds
of the present invention and the ﬁharmaceutically active
salts thereof effectively lower blood glucose levels
when administered orally to genetic strains of hyper-

5 glycemic mice which are animal models of type II diabetes.
The compounds of the present invention are also seen, in
Table II, to decrease weight gain when administered to
genetic strains of mice and rats which are animal models
of obesity. The exact mechanism by which they act is

10 not known and the invention should not be construed as
limited to any particular mechanism of action.

As effective hypoglycemic and weight loss
agents, these compounds are uééful for the treatment of
hyperglycemia and obesity in Type I1I diabetes.

15 SELECTIVITY

[3—Adrenergic receptors can be divided into 17
ﬁz and 03-subtypes. Activation of Bl-receptors invokes
increases in heart rate while activation ofzga-receptors

stimulates glycogen breakdown in muscle and thereby

20 prevents glycogen synthesis. Activation ofzgfqeceptors
stimulates lipolysis (the breakdown of adipose tissue
triglycerides to glycerol and free fatty acids), and
thereby promotes the loss of fat mass. Compounds that
stiﬁulatelég—receptors will have anti-obesity activity.

25 In addition, they have hypoglycemic or anti-diabetic
activity, but the mechanism of this effect is unknown.
A compound that selectively stimulateszzyqeceptors,
i.e., has little or no[ji orlja-activity, will have the
desired anti-diabetic and/or anti-obesity activity, but

30 without the undesirable effects of increased heart rate
qga-effect) or muscle tremor (L%—effect).

Selectivity of a compound was determined using
the following procedures. The effect on heart rate
(L%—effect) was determined using isolated right atria.

35 Guinea pig hearts were placed in a petri dish conta%ninq
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al koxycarbonyl, Cerr] teg~Cerr] thioal kyl, sulfonyl-and sulfinyl; Xis a
di val ent radical consisting of [err] 20 mhereln R[eFF+—~+s~se¥ee%ed—#Fom
the group consisting of hydrogen, Cferr] to C([err] alkyl and C[err -
Cerr] acyl and Y is selected fromthe group conS|st|ndmj

t hi ocarbonyl; R err] and R err] may be the sanme or diff
sel ected fronlthe group consisting of hydrogen and C(err

Rlerr] and Rlerr] are sel ected fron1th§7group consi sting of hydrogen
car boxy, al koxycarbonyl ,

aerated Krebs Henseleit bicarbonate buffer (KHB) of the
following composition (mM): NaCl, 112.9: KCl, 4.7:
Kﬁzpo4, 1.2: MgSO, 7H,0, 1.2: NaHCO,, 25.0: CaCl,, 2.4
and glucose, 11.5. The buffer was continuously aerated
5 with 95% O2 - 5% COz. The right atria were dissected
and clamped at one end to a tissue holder and electrode
assembly (MRA Corp.) and tied at the other end to a
force-displacement transducer (Gould-Statham, Burco).
The tissues were maintained at 32°C in a 50 ml capacity
10 glass chamber (MRA Corp.) preloaded with 0.5g tension.
Heart rate was monitored by a Grass polygragh. After
equilibration for two hours, the atria were exposed to 1
X lO‘GM isoproterenol for 5 minutes. The increase in
heart rate was calculated and considered to be the
15 maximum response for that tissue. The tissues were then
washed and allowed to equilibrate for 90 minutes.
Cumulative concentration-response curves were then
determined for each compound or vehicle. all responses
were measured 5 minutes post-exposure. The responses of
20 each compound were expressed as a percent of the
response to isoproterenol. The molar ECSO value is the
concentration of compound that gave 50% of its own
maximum increase in heart rate.
The Bz-effect of the compounds was determined
25 by their ability to inhibit the insulin-mediated
incorporation of 14C-glucose into glycogen in isolated
muscle. Soleus muscle from mice were dissected, tied at
each end, and placed in a clamp to maintain tension.
The clamped muscle was added to a vial that contained 2
30 ml of KHB with 1.5% bovine serum albumin, 0.3 mU/ml
insulin, 5mM (U“I4C) glucose, and the appropriate
additions of compound or vehicle. The vial was gassed
with 95% O, - 5% CO,., capped, and the tissue incubated
for one hour in a rotating water bath at 37°C. The

>

35 muscle was then removed, rinsed in ice-cold saline,
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hydroxynethyl -CHerr]O€Herr] COOR[err] 7 and £
- CH er ] OCI—|[err]CH[err]0R[err] where 5 Rlerr]* is hydrogen or Cl to C4
alkyl;"with the provision that Rlerr] and R err] nmay NOLy i%kgﬁﬁh%ﬂﬁn

and t he pharmaceutically acceptable salts and esters t hen i 1 I '
enantioners thereof, the racem c m xtures thereof and thdm WM C
m xt ures thereof. 10 e conpounds of t B a

have centers of asymmetry at the carbon atons nmarked with an asterlsk The
conpounds may, therefore, exist in at |east two and often four

Ster 20 SOMer i) JUdB anl GdllgBRANT FRVALLT O RNGQERESEES A 5F S5l somer S

of the 15 conpounds t her ree ronlot er stereoi soners” or adm xed
with other st¥¥Mectadradmsing Samg/plopbr eysheanglycogen, boiled for 10

minutes, and 0.4 ml of 2% Nazso4 and 3.2 ml of 100%
ethanol added. After standing overnight at 4°C, the
5 glycogen was pelleted by centrifugation, washed once
with 66% ethanol, and repelleted. The pellet was
dissolved in 1 ml of water and the amount of radioactivity
present determined by liquid scintillation. The
decrease in radioactivity incorporated into glycogen by
10 each compound is expressed as a percentage of the
decrease obtained in the presence of 1 X 10™'M
isoproterenol. The molar EC50 value is the concentration
of compound that gave 50 percent of its own maximum
percentage decrease in insulin-mediated incorporatioﬁ of
15 14C-glucose into glycogen. _

The ﬁ;;-effect of the compounds was determined
by their ability to stimulate adipocyte lipolysis. Rat
epididymal fat pads were excised and placed in 0.9%
saline. Pour grams of tissue were transferred to a

20 flask with 20 ml of aerated Krebs-Henseleit bicarbonate
(KHB) buffer containing 3% fatty acid-free bovine serum
albumin to which 75 mg of crude bacterial collagenase
{Worthington) had been added. The tissue was incubated
for about 45 minutes at 37°C with gentle shaking. The

25 cells were then washed three times with two volumes of
KHB buffer, filtered through two layers of gauze, and
brought to a final volume of 80 ml with KHB buffer. One
ml aliquots of the cell suspension were added to plastic
test tubes containing the appropriate additions of

30 vehicle or compound. The cells were gassed for 1 minute
with 95% O,-5% CO,, capped, and incubated at 37°C with
continuous shaking for a total of 30 minutes. The
reaction was stopped by adding 0.1 ml of 30% perchloric
acid and 0.1 ml of chloroform. After centrifugation,

35 0.5 ml of supernatant was transferred to another tesg
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thus includes, for instarfce, racemic mixture-of enaptioners as well as the

di.ast ereoneric m xture of isoners. 20 WisREEI 185 B&H Replaced
enbodi ment of the invention is conmpounds wherein R err] i

groups as defi ned above. A nore preferred enbodi ma_nU_' Ew gmds
wherein Ris two of the defined groups. Preferably both bon
at ons have 25 the R absol ute steredcheni cal configuration. The
absol ute configuration of any conpound may be determ ned by conventi onal

(NS e RS SATmING, B (b o) > (>
triethanolamine. The amount of glycerol generated from
the hydrolysis of endogenous triglycerides was
determined in a coupled-enzyme spectrophotometric assay.

5 One~tenth milliliter of the neutralized extract was
added to a test tube that contained 0.91 ml of an assay
mixture comprised of the following: 0.84 M glycine,
0.42 M hydrazine sulfate, 4.2 mM EDTA, 0.9 mM [J-NAD, 9.9
mM MgClz, 1 mM ATP, 17 U of glycerophosphate

10 dehydrogenase, and 4.3 U of glycerokinase. The test
tubes were incubated for 40 minutes at 37°C with
constant shaking. The amount of NADH generated, which
is proportional to the amount of glycerol, was
determined from the increase in absorbance at 340 nm.

15 This value was corrected for the amount of NADH
generated in the absence of glycerol by incubating
another aliquot of the neutralized extract with the same
assay mixture but without glycerokinase. The molar ECgq

value is the molar concentration of compound that gave

20 50% of that compound's own maximum rate of lipolysis.
Figure 1 shows a comparison of the selectivity
of a compound of the present invention CL, (R*,R*)-{+/-)~
5-(2-((2-(3-chloropheny1)-Z-hydroxyethyl);mino)propyl)-1,
3-benzodioxole-2,2-dicarboxylic acid, dimethyl ester
25 hydrobromide with that of the corresponding prior art
compound, BRLl {R* ,R*)~{+/~)=(4-(2-({2~-(4-chlorophenyl)-2-
hydroxyethyl)amino)propyl)phenoxy)-acetic acid, methyl
ester (Beecham).
The results indicate that prior art compound
30 BRL; has slightly greaterll% potency, but that it also
has more of the undesirable ,01 and 02 activities than
does CLl. Figure 2 shows a comparison of the selectivity
of a compound of the present invention <L, (R* ,R*)=(+/-1~
5({2-({2-(3-chlorophenyl}-2-hydroxyethyl)amino)pronyl)-1,3-
35 benzodioxole-2,2-dicarboxylic acid, disodium salt with

-,
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30 benzodioxole-2,2{§hcarboxylic aci d, dinethy{'ester;
([err])*(+/-)-5-(2-((2-(3-chl orophenyl)-2-hydroxyet hyl ¥his Sheet Has Been Replaced

am o) propyl ) -1, 3- benzodi oxol e- 2, 2-di carboxylic acid, di i RIS
(ferr])-(+/-)-5-(2-((2-(3-chl orophenyl) - _ Elm Hlmﬂmmuly _
2-hydroxyethy|)anino)propyl)-1,3-benzod19 ole-2,2-di- 3 lic
aci d, diisopropyl ester; ([err])-(+/-)-5-§27((2- - 10-

(3-chl orophenyl) - 2- hydr oxyet hyl ) am no) propyl )-1, 3- benzo-
a5 o P S agatdng bR D lapdbRa o, (re, oo
alpha-(((2-(1,3-benzodioxol-5-ylf-1-methvlethyl)amino)
methyl)-3-chlorobenzenemethanol (Beecham).
The results indicate that CL, has slightly
5 greaterlcg potency than does BRLZ. CL, has no measurable
Bl activity whereas BRL, has significant )81 activity.
CL, showed only minimal 02 activity at 1 x 1074
BRL, was a full agonist with measurable activity at 1 ¥
10'%M. Thus, both of the prior art compounds have more
10 of the undesirable activities than do the corresponding
compounds of the present invention. These results are
summarized in Table IV below.
Table IV also summarizes the relative [33
potencies of the resolved forms (RR and SS) of both the
15 salt (CLZ) and methyl ester (CLy). It can be seen from
this data that the majority of activity resides with the
RR isomer in each case. 1In the case of the disodium
salts, the RR enantiomer is 47 fold more potent than the
SS enantiomer. 1In the case of the methyl ester, the RR
20 isomer is 36 fold more potent.

M whereas
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d|nyl)propyl) 1, 3- benzodlé;ole 2,2-diyl)-bis- (nethyﬁ 5 | eneoxy) bi s

acetic acid, di rrethyl ester; ([err]) (+/-)-3-
(2-(2, 2- bIS(2 hydroxyethoxy)nethyl) 1, 3- benzodi oxol e- 5-

yl')-1-met hyl et hyl )5-(3-chl or ophenyl ) - 2-oxazol i di none; ([err‘I T-(F-)-(
(5-(2-((2-(3-chl orophenyl)-2-hydroxyet hyl)

ami no) propyl ) -1, 3- benzodi oxol e- 2, 2-di yl ) bi 8t et hyl eneoxy e'tHaSBeen eplaceam d,
di ret hyl ester; (R,R)-(+/- )alpha(((2- I, n’m

(2, 2-bi s(2-hydr oxyet hoxyl ) met hyl ) - 1, 3- benzodi oxol e- 5-yl)

| - met hyl et hyl ) am no) net hyl ) - 3- chl or obenzenenet hanol ; and the optical I y
active derivatives thereof. Al so according to the present invention there
is provided a nmethod of treating diabetes and/ or hyper- glycem a and/ or
obesity in humans or other nmammals yhicho

[33 = SELECTIVITY COMPARISON

Glycogen
Compound Lipolysisvgg) . R.A. Rate qga) Synthesis (ﬂg)
(ECgqr M) (ECgq. M) (ECgq, #)
Salts: -9 -3 4
cL, 6 X 10 >10 >1 % 107
-9
CLy 3x 10 - -
CL, 1.4 x 1077 - -
BRL,** 9 x 1077 5.6 x 107° 8 x 1077
Esters:
cL, 3x 1038 1.4 x 1078 8 x 107/
cL, 8 x 167° - -
CLg 2.9 x 10”7 - -
-8 -7 -7
BRL, *+ 1.3 X 10 2 X 10 1.2 X 10
Isoproterenol 1.2 X 1078 - 1.5 % 1072 8 x 1072
[J; - SBLECTIVITY ((BC;, - (3 or 3,)/(BC o - (}))
) Selectivity for Relative Selectivity
Lipolysis over: {CL/BRL}
Atria Gly. Syn. Atria Gly. Syn.
salts:
cL, >167,000 >16,700 >268 >188
BRL, ** 622 89
Esters:
cL, 47 27 3.1 3.0
. BRLl;" 15 9
Isoproterenol 0.1 0.7
cL, = (R*,R*)-(+/-)-5-(2~({2-(3-chlorophenyl)~2-hydroxyethyl

amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,

dimethyl ester hydrobromide

CLy = (R* ,R¢)—(+/~}-5- (2 ({(2-{3-chlorophenyl)-2-hydroxyethyl
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acisi,

disodium salt -

ey Um0
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conpri ses adm ni stering t&»a humaun or ot her mammal &n-antiobesity

ef fective amount or an anti-hyperglycem a effective anobunt of a conpound of
the*present invention. 20 Further, according to the present
i nvention there are provided pharnaceutical conpositions of matter
conprising an effective anount of the COQDQ%?Q§ of the present—nventt+oen in
conbi nation with a pharnaceutically acceptable carriery.as as a net hod
for increasing 25 the cortent of lean neat in edf@éai‘ ;
conprises admnistering to edi ble manmal s an effective
conpound. Al so according to the present invention there
processes for producing the conmpounds of

BRLl = (R*,R*)=(+/=)=(4-(2-((2-{4-chlorophenyl)-2-hydroxy-
ethyl)amino)propyl)phenoxy}-acetic acid, methyl ester

BRL2 = (R*,R*)-(+/-)-{4-{2-((2-(3-chlorophenyl)-2-hydroxy-
ethyl)amino)propyl)phenoxy)—-acetic acid, monosodium
salt

*k comparative example

Hon

CL3 (R,R)-(+/-)=5-(2-((2~(3=-chlorophenyl)-2-hydroxyethyl}-
amino)propyl}-1,3-benzodioxole-2,2-dicarboxylic acid,
disodium salt,

L, = (S,5)=(+/-}=-5-(2-( (2-(3-chlorophenyl)-2-hydroxyethyl)-

amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
disodium salt.

CLg = (R,R)-(+/-)-5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole~2,2-dicarboxylic acid,
dimethyl ester hydrobomide.

CLg = (5,5)=(+/-)-5-(2-{(2-(3~-chlorophenyl)-2-hydroxyethyl}-

- amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
dimethyl ester hydrobomide.

The results indicate that the compounds of the
present invention, CL2 and CL, are 200 and 3 times more
selective for lipolysis than are the prior art
compounds, BRL, and BRL; respectively.

5 In addition to the abilities of the compounds
of the present invention described hereinabove, some of
the compounds ¢f the present invention are useful in the
preparation of other compounds of the present invention.

The compounds of the present invention may

10 generally be prepared according to the following
précess, the process comprising:
(a) reacting a compound.of the formula

Y,
/N
0 N —(‘ZR3CH2 (0): 1
Rl R2 H
Ry
15 with a ketalizing reagent of the formula
,/»Cozga
Z

~~co

R
2%9

wherein Rl, R2, R3 and R4 are as above-defined in
relation to formula.(XIV) and Rg and R9 are C] to C4

oo sk A GRS RS S A S A I
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30 the present invention and a process for the pesolution of The
optical i sonmers of the present invention and salts a qh% [ e hereof. 35

- 11- DETAI LED DESCRI PTI ON OF THE | NVENTI ON The diseaseu

is characterized by netabolic defects in production and
gl ucose which result in the failure to maintain 5 ap
sugar levels. The result of these =23~

alkyl and Z is dihalomgthylene, carbonyl or thiocarbonyl
to produce a compound of the formula

wherein Ry, Rys Ry, R, and Rg and Ry are as above
5 defined; and, either
(b)(i) reacting the product of step {(a) with
a base followed by an acid and alcohol to produce a
compound of the formula

Rg
OH  NH — CR,—CH
Ry ‘

i0 wherein Ry, Ry, Ry and R, are as defined above and Re
and'R6 are alkoxycarbonyl; and optionally
(b){ii) reacting the product of step (b)(i)
with a reagent or reagents for converting the groups
represented by R and Re to carboxy, hydroxymethyl,
15 -CH20CHZCOOR7 and CH,OCH,~-CH,OR, wherein R, is hydrogen
or C1 to C4 alkyl; or
(c)(i) reacting the product of step (a) with a
carbonyl reducing agent to form a compound of the formula

THIS SHEET HAS BEEN i
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defects is elevated bl ood /gl ucose or hyperglyceni a. Research on the

treat ment of diabetes has ‘centered on attenpts to nornmalize fasting and
post prandi al bl ood gl ucose | evels. Treatnents have included parenteral 10
adm ni stration of exogenous insulin, oral adn1nlstratloﬂmﬁsmﬁnmgsmﬁn_1mmd

dietary therapies. Two nmajor forns of di abetes nellitus a zed.
Type | di abetes, or insulin-dependent diabetes, is the re l,
-o ose -

absol ute deficiency of 15 i nsulin, TA%& hornone which ¥
utilization. Type Il diabetes, or i nsul i n- i ndependent dlabetes often
occurs in the face of normal, or even elevated | evels of insulin and
appears to be the result of he inability of

O\ CH,0H
N R—CH/

O CcH OH

wherein Rl' R2' Rq gnd R, are as defined above: and
(c)(ii) reacting the product of (c)(i) with a
reagent or readents for converting the CHZOH groups to a

5 -CHZOCHZCOOR7 group or a -CHZOCH CH20R7 group wherein R

2 7

is as defined above; or
{(c)(iii) reacting the product of step (c)(ii)
with a base to produce a compound of the formula

OH

\j O\ ,R10
CH.NH - CR, - CH
. : 2 ® ) ><
1 i
R o/ “r
é 2 11
Ry

10 wherein Rlo and R11 are selected from a -CH20CH COOR7

2
group, a -CHZOCHZCH20R7, group and R, is as above
defined.

7

Any conventional ketalizing reagents, bases,
acids alcohols, reagents for converting to defined
15 groups and carbonyl reducing agents known to those
skilled in the art may be employed and are contemplated
by the present invention.
In preferred embodiments of the present
invention, the following reaction scheme may be
20 employed.
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tissues to respond approprfately to insulin. Mst of 20 the Type |

di abeti ¢s are al so obese. ‘The conpounds of _this invehtienwere—testedfor

hypogl ycem ¢ and anti-obesity activity aégéfding to theT%gILomﬁn
s

procedure. Cbese mice (C57 B1/6J (ob/ob)), and/or 25 ?«' as £t cqdC57
Bl / KsJ (db/db)) were obtained from Jackson Laboratories, [ ofn i ne.
hese rats (fa/fa) were obtained from Charles River Laboridixmii

W m ngton, Massachusetts. Cbese mce were 8 weeks of age and diabetic mce

were 9 weeks of age at the start 30 of the test. Obese rats were 12 -

14 weeks of age at théHstart. '
. CHoC-CH3

CH‘NHZ CH:G
NaBH5CN

——————"

0CH, CHy0H

cl

(L

[

OH

| OCHs
CHCH,NH-CHCH,
| T::I:OCH3

CH,

cl 3

1. carbonyldiimidazole

2, separate isomers

4
Cl T
sf's
CH,C1,

jon
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g REPLACED
3




The test conmpounds were dirSsol ved in nethanol, n1xe%rmnth powder ed Purina
rodent -¢how on a wei ght of . conpound to weicght of chow basis and thoroughly
dried. 35 Groups of 6 control mce or rats recelved vehi cl e (et hanol)
treated chow. Groups of 6 test mce were fed ad |i bitum frek Shg Ha9BSER ccd
weeks and food consunption was neasured 5 daily by

bi ns before and after the addition of fresh chow Thus, WeHﬂmnﬂH ml
t he

a

l

0 NCHCH,—7 N\-0H
'
N ~~0H
CH,
5

€1
CaHg00CCBr,CO0C, Hy

KaCly7acetone

0 N-CH-cHin C0OCHs

cnoc,,_u,

1). LiBH, 2). BrCH,COOCH/NaH
THF B

cl 7

H
: cn OCH,CO0CH
: cnz@ 2YlH, ]
CH
@'LJ 3 CH,0CH,CO0CH,

IS SHEDRT HAS BEEN
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test conpound at a concenfration of 0.02 percent of fhe diet, would receive

a.dose.of 20 nmg/kg/day if it ate 4 g of Thiow per day‘-10
Goups of 6 test rats-were fed 25 g of chow per day for one nonth. Except
for the first day or two, they consumed all their food eac@mggdeMﬁggu& (gg

animals are fed ad libitum they consune 26 g of chow per d
conmpounds have no effect on food consunption. 15 gr

or rats were wei ghed before the first treatnent and once at
i ndi cated treatnent period. Brood sanples were collected before t he flrst

treatnent and once at the end of each indicated

joo

|LiBH,
THF

—0
EE T e of
[y
~
=
-]
o
X

3

NaOH
CoH50H

CH,OCH,CH,0H
0 rq-t CH, [::::I:: )X( erene CaHs0H
2) HCl
[:;::IJL'J CH,0CH,CH,0H HCu

OH

Y . CH,0CH,CH,0H
2 C-CH,NH~C-CHy- [::::[:: ;xg are
T i
X~ H cn3 CHROCH,CH,OH
c1

-

OH H

cuaocnacoocu3

y :
s cnaun-c CHa- P
Ny cuzocnacoocn3

c1 -
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20 treatment period/Dy retro-orbital puncture gsing heparinized
capillary tubes. Plasma was separated by centrlfugat‘lon__J_m__@‘—Beelﬂf1=tac1°r———-~‘~
m crofuge for 5 mnutes. Plasma gl ucose concentrations mere det 1.0 d m@

t he Beckman gl ucose 25 anal yzer which uses a glucos 5
The results of these tests on representative conpounds of |

I nvention and a conparative conpound of the prior art appe

I11. 30 35

In accordance with the above preferred
reaction scheme 2-(3-chlorophenyl)-2-hydroxyethylamine
1, and 3,4-dimethoxyphenylacetone 2 are reacted with
sodium cyanoborohydride in methanol, giving 3-chloro-

5 alpha-(((2-(3,4-dimethoxyphenyl)-l1-methylethyl)amino)methyl)
benzenemethanol 3 which is reacted with carbonyl diimidazole
and triethylamine in tetrahydrofuran, followed by
separation of isomers, giving cyclized derivative 4
which is reacted with boron tribromide in dichloromethane.

10  giving (R",R")-(+/-)-5-(3-chlorophenyl)-3-(2-(3,4-dihydroxy
phenyl)-l-methylethyl)2-oxazolidinone 5. Compound 5 is
then reacted with diethyl dibromomalonate and anhydrous
potassium carbonate in acetone, giving (g*,gf)-(+/-)-5-
(2-(5-(3-chlorophenyl)-2-oxo-3~oxazolidinyl)propyl)-1,

15 3-benzodioxole-2,2-dicarboxylic acid, diethyl ester 6
which is then reacted first with sodium hydroxide in
ethanol and then with hydrogen chloride gas in methanol,
giving the product (gf,g*)-(+/~) 5-(2=-({2=-(3-chloro-
phenyl) 2-hydroxyethyl)-amino)propyl)-1,3-benzodioxole-2,

20 2-dicarboxylic acid, dimethyl ester 7.

Compound 6 may alternatively be reacted with
lithium borohydride in anhydrous tetrahydrofuran
fo{lowed by reaction with sodium hydride and methyl
bromoacetate in anhydrous tetrahydrofuran, giving

25 (3*,§f)-(+/-)-((5-(2((5—(34chlorophenyl)-2-oxo)-3-oxazoli-
dinyl)propyl)-1,3-benzodioxole~2,2-diyl)bis(methyleneoxy))
bis acetic acid, dimethyl ester 8 which is then reacted
with lithium borohydride in anhydrous tetrahydrofuran,
giving (R*,R")-(+/-)-3-(2-((2,2-bis((2-hydroxyethoxy)

30 methyl)~1,3-benzodioxole-5~-yl)-l-methylethyl}~5-(2-chloro-
phenyl)2-oxazolidinone 9. Compound 9 is then refluxed
with sodium hydroxide in ethanol, under argon, giving
(R*,R*)-(+/-)-alpha-( ((2-(2,2-bis((2-hydroxyethoxy)-
methyl)-1,3-benzodioxole-5-yl)-l-methylethyl}amino)-

35 methyl)-3-chlorobenzenemethanol 10.

-
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[err]
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[err]

10

15

[err] [fﬂj] [err] fﬁé
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Alternatively compoundlg may be refluxed with

-29-

sodium hydroxide in ethanol, then neutralized and
reacted with hydrogen chloride gas in methanol to derive
the product 11.

In another preferred embodiment, optical
isomers of the present invention and the derivatives,
salts and esters thereof may be resolved by a process
comprising: (a) attaching a chiral auxiliary group at
the N-9 position of a mixture of (+) and (-)
enantiomers of the compounds to form a new pair of
diastereoisomers; (b) separating the new pair of
diastereoisomers and recovering the new (+) or (-)
enantiomer; and (¢) converting the substantially pure
new diastereoisomer into the corresponding desired
substantially pure (+) or (-) enantiomer of a derivative,
salt or ester of the compound.

In a preferred embodiment, the following
Scheme II may be employed.




-16- The above Table | degﬁnstrates that conpounds o¢f~the present invention
and the pharnmaceutically active salts thereof effectively |ower blood
gl ucose | evel s when adm nistered orally to genetic strains of hyper- 5

gl ycem c mce which are animal nodels of type |1 dlabeteS"$he~caapﬁ_nds of
the present invention are also seen, in Table Il, to decrease melght galn
when adm ni stered to genetic strains of T30 and rats whichth

nodel s of obesity. The exact nechani sm by which they act is RShlaged
and the invention should not be construed as

SCHEME 1l

OH “HBr
H
N Xe)
&f-
a 2

1. Mosher's Acid Chioride/4-dimethylaminopyridir

2 HPLC Sepatation
£, 4OCH, FiC, 4OCH,
o o oHO T/A:
N =
P Suioiy “@
CH o COLH, CH o oL,
a B
1. NGOH/EtOH 1. NOOH/EIOH
2. Raverse Phase HPLC 2. Reverse Phase HPLC
. g“ ]
:on o
S : o
I ) o copb CHy o COM
a 5 a x
HBr/MeOH HBr/MeOH
He
“HBr
OH cé)H f\j .
N NG o
o e
CHs o CCLHh 3 o 2
. a
a u ' 8
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li.mited to any particular mechani sm of action. As eff tive~h¥pQngg§glg______

and wei-ght | oss agents, th%sé conpounds are useful for‘the treatnent of
hypér gl ycem a and obesity in Type Il diabetes. 15 This Sheet Has Be

SELECTIVITY [err]-Adrenergic receptors can be divided into [ ¢HHEE i Replaced
[err]-subtypes. Activation of [err]-receptors invokes increag Um mm’
rate while activation of [err]-receptorghstinulates gl ycogen

nmuscl e and thereby 20 prevents glycoggn synthesis. Activation of
[err]-receptors stimulates |ipolysis (the breakdown of adi pose tissue

ri glycerides to gl ycerol gudofhgfcLali¥nathds)eadbfod "RIRGJY OTOLES the

| oss of fat nass. Conpounds
outlined in Scheme II, 1,3-benzodioxole-2,2-dicarboxylic

acid, 5-{2-((2-(3-chlorophenyl)-2-hydroxyethyl)amino)
propyl-, dimethyl ester, hydrobromide (R*, R*)-(+/-)-,

5 (12) is treated with the acid chloride derived from
(8)-(-)~ ~methoxy- -trifluoromethylphenylacetic acid
(Mosher's acid). The diastereomeric amides 13 and 14
are separated by preparative BPLC, treated with sodium
hydroxide, and the disodium salts 15 and 16 (pure

10 enantiomers), respectively are isolated by reverse phase
column chromatography. Treatment of each salt with
hydrobromic acid in methanol yields each diester,
l,3-benzodioxole-2,2-dicarboxylic acid, 5-(2-((-{3-
chlorophenyl)-2-hydroxyethyl)amino)propyl-, dimethyl

15 ester, hydrobromide (R,R) (17) and 1,3-benzodioxole-
2,2-dicarboxylic acid, S5-(2-({(2-(3~-chlorophenyl)-2~
hydroxyethyl)amino)propyl-, dimethyl ester hydrobromide
(S,5) (18) respectively. 1In a similar manner, the
corresponding diethyl and diisopropyl esters can be

20 prepared.

Repeating the above segquence starting with
l,3-benzodioxole~2,2~dicarboxylic acid, 5-((2-(3-chloro-
phenyl)-2-hydroxyethyl)amino)propyl-, dimethyl ester,
hydfobromide (R*,S8*)~(+/-) yields both enantiomers

25 1l,3~benzodioxole-2,2~dicarboxylic acid, S5-(2-((2-(3-~
chlorophenyl)-2-hydroxyethyl)amino)propyl-, dimethyl
ester, hydrobromide (R,S) and 1,3-benzodioxole-2,2-
carboxylic acid, 5-(2-((2-(3-chlorophenyl)-2-hydroxy-
ethyl)amino)propyl~, dimethyl ester, hydrobromide (S,R)

30 respectively. 1In a similar manner, the corresponding
diethyl and diisopropyl esters can be prepared.

Alternatively, the chiral synthesis of the
compounds of the present invention may generally be
prepared according to the following process, the process

35 comprising;
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stinulate [err]-receptors/w || have anti-obesity actfvity—25 n

addi tion; they have hypoglycenic or anti-diabetic adtivi%M §%§ EJEEnReIce
mechani smof this effect is unknown. A conmpound that sele _ T ages
[err]-receptors, i.e., has little or no [err] or [err]-aci II Iﬂ+ j- ave
the desired anti-diabetic and/or anti-obesity activity, b | t
the undesirable effects of increased heamst- rate ([err]-effect) or nuscle
tremor ([err]-effect). Selectivity of a conmpound was determ ned using the

foll ow ng procedures. The effect on heart rate ([err]-effect) was
det ermi ned using isol at € r{iight aadtdng3%n o@tiined 1 gchéaet sompsendl aced

0 petri di sfy U AU a

wherein R,, Ry and R, are as above defined in relation
"
5 to formula (XIV) and R 1is C, to C
compound of the formula

1 4 alkyl with a

R
wherein Rl is as above defined in relation to formula
(XIV} to produce a compound of the formula

. OH H OPII
10 N3 Y
@/j\/' R2 Rs oR’
Ry ; Ra
wherein Ry, Rys Ry, Ry, and R are as defined above;
(b)(i) reacting the product of step (a)(i)
with a cyclizing reagent followed by separating the
diastereoisomers and recovering the new (+) or (-)
15 enantiomer; or

. {a)(ii) reacting an optically active compound
of the formula

i R
RO =~ /* 2
“* | HN R3

Ra

wherein R,, R,, R, and R are as above defined with 2n
20 optically active compound of the formula

i

[ THIS SHEET HAS RFEN |
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-17- aerated Krebs Hensel £t bicarbonate buffer (KH@T?nf t he faollow ng
conposiition (MM : Nad , 112. 9 KCl, 4.7: KHerr]PQJerr], 1.2: MgS(qerr]
7H'err]0, 1.2: NaHCO err], 25.0: CaCl[err], 2.4 and gl ucBudheetHasBeen Repigred

: a
buffer was conti nuously aerated 5 with 95%0[err] - 5 _ e
right atria were dissected and clanped at one end to a t - nd
el ectrode assemably (MRA Corp.) and tied at. the other end to a
f or ce- di spl acenent transducer (Goul d-Sta@tftam Burco). The tissues were
mai ntai ned at 32[err]Cin a 50 m capacity 10 gl ass chanmber (MRA Corp.)
preloaded\Mtr%§£;§ &ension. .o

1 1s as above defined to produce a compound of

the formula OH ’
Rt OR
R Z ||
. Ry

wherein Rl' R,y Ry, Ry, and R are as defined above and
5 (b)(ii) optionally, reacting said compound
with a cyclizing reagent to produce a compound of the

formula -_—Y
' !
@U\
R
1 Rz R3 ORII

. fn
wherein Ry, Ry, Rg, Ry Y and R are as defined above,
10 and

(c) recovering the substantially pure new
enantiomers of steps (b){(i), (a)(ii) or (b)(ii) and if
desired converting said substantially pure (+) or (-)
enantiomer into the corresponding derivative, salt or

15 ester of the compounds of the present invention.

Further, the present invention provides a
process for producing the initial reactant of the above
process, having the ‘general formula

Vi
RO + ~Ro
7 R
R0 3 RN Rz
20  wherein R, and R, may be the same or different and are
selected from the group consisting of hydrogen and C; -
”
C4 alkyl and R are independently selected from C1 to C4
alkyl and R4 is selected from the group consisting of
hydrogen, Cl - C4 alkyl, C1 - C4 alkoxy, hydroxy,
25 halogen, trifluoromethyl, carboxy, hvdroxyalkyl,

-

alkoxycarbonyl, C1 to C4 thioalkyl, sulfonyl and

A
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Heart rate was nonitored By a Gass polygragh. After~equilibration for two
heurs, -the atria were exposed to 1 X 10 Misoproterenol for 5 mnutes:
Theincrease in heart rate was cal cul ated and consi der edrssgpky

5
maxi mum r esponse for that tissue. The tissues were then lili .%a=¥£1°8%ed
to equilibrate for 90 m nutes. Cunul ative concentration-r.i ':%Em
were then determined for each conpound oP4vehicle. Al r# :
measured 5 m nutes post-exposure. The responses of 20 each conmpound were
expressed as a of .the response to.isoproterenol. The nolar

ECerr]0 vaIuesigEﬁﬁgaéoﬁggnpfﬁfﬁgﬁ S?mBBﬁﬁbﬁgd that gave 50%of its own

maxi mum i ncrease in heart(anateacting a compound of the formula

COzH
HO HoN R3
with a carboxylating reagent to produce a compound of
5 the formula
HO CO,H
HN 'R
HO ' t% H
Ry COgk-GHq

wherein R3 and R4 are as above defined, and
(b} reacting the product of step (a) with an
alkylating agent to produce a compound of the formula

COZCH3

1o HN Rs
f#t)' . |
. Rg = COst-CaHg
wherein R3, R4, and R are as above defined, and
(c) reacting the product of step (b) with a

selective reducing agent to produce a compound of the

formula
15

Ra COoL-CaHa

R "
wherein R3, R4, and R are as above defined, and
(d) reacting the product of step (c) with a

sulfonylating agent to produce a compound of the formula
[

RO CH20802R2
HN R
RO |2

20 wherein Ry, Ry, R,, and R are as above defined, and
(e) reacting the product of step (4) with an

REPLACED
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The [err]-effect of the cgﬁbounds was determ ned 25 by therr—abit-ty-to

i nhi bit:the insulin-nediated i ncorporation of [err]é gl ucose .into gl ycogen

in i‘solated nuscle. Soleus nuscle frommice were dissected;™ ﬁk@ﬂmﬂmm]
end, and placed in a clanp to maintain tension. The cl anped i
added to a vial that contained 2 30 m of KHB with 1.5% bo

albumn, 0.3 mMJmM insulin, 5mM (U [err]C3 gl ucose, and the appropria
addi ti ons of conpound or vehicle. The Visal~ was gassed with 95%0[err] - 5%
CJerr], capped, and the tissue incubated for one hour in a rotating water

bath at 37[err cle was th rinsed. in ice-cold
sal i ne, [ Cd fé%iowed oy:%vdrogen an ?Tnglum to produce said

compound.
More specifically, the chiral synthesis may be
carried out by performing the synthetic reaction

5 sequence outlined in Scheme III. L-DOPA 19 is treated
with di-t-butyl-dicarbonate in dimethylformamide, giving
(S)-N-(1-(1,1-dimethylethoxy)carbonyl)-3-hydroxy-L~
tyrosine 20 which is reacted with methyl iodide and
anhydrous potassium carbonate in acetone, giving

10 (S)-N-(1,1-dimethylethoxy)carbonyl)-3,4-dimethoxy-L~phenyl-
alanine methyl ester 21 which is reduced with lithium
borohydride giving (S)-1,l1-dimethylethyl-(2-(3,4-di~
methoxyphenyl)-1-(hydroxymethyl)ethyl) carbonate 22,
which is reacted with methanesulfonyl chloride and

15 triethylamine in methylene chloride, giving (S)-1,1-di-
methylethyl-(2-(3,4-dimethoxyphenyl)-1({{methylsulfonyl)
oxy)methyl)ethyl)carbamate 23. Compound 23 is treated
with trifluoroacetic acid and then is reduced using 10%
Pd/C and hydrogen giving (R)-3,4-dimethoxy- -methyl-

20 benzeneethanamine 24. The compound 24 is treated with
3-chlorostyrene oxide 25 and N-(trimethylsilyl)
acetamide giving a mixture of (R,S)~ and (S,S)-3-chloro-

-{{(2-(3,4-dimethoxyphenyl)-1-methylethyl)amino)methyl)
benzenemethanol 26. Reaction of 26 with carbonyl

25 diimidazole and triethylamine in tetrahydrofuran,
followed by chromatographic separation of the
diastereomers gives cyclized derivative 27, which is
reacted with boron tribromide in dichloromethane, giving
(R,R)~5-(3-chlorophenyl)-3-(2-(3,4-dihydroxyphenyl)-1-

30 methylethyl)~2-oxazolidinone 28. Compound 28 is then
reacted with diethyl dibromomalonate and anhydrous
potaésium carbonate in acetone, giving (R,R)=5-(2~-(5-(3-
chlorophenyl)-Z—on-3—oxazolidiny1)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester 29. Compound 29 is

35 reacted with 5N sodium hydroxide in ethanol and the?

REPLACED  H




-18- blotted and wei ghed. /It was then added to 1 n1FUf4&¥%H€3+1ﬂﬂﬂ7ﬂ7ﬁ7ﬁf

5. nmg/ nd -*of oyster glycocen, boiled for 10 m nutes, and 0.4 g
and* 3.2 m of 100% et hanol added. After standing overnlgﬁF 31
5. gl ycogen was pelleted by centrifugation, washed once %
and repelleted. The pellet was dlssolved in 1 m of water ia
of radioactivity present deternined by 13fqui.d scintillation.

in radioactivity |ncorporated into glycogen by 10 each compound is

expressed as a p%rc

10

t %9reverse phase chromatography to give
(R,R)-1,3-benzodioxole-2,2-dicarboxylic acid,
5-{2-((2-(3-chlorophenyl)-2-hydroxyethyl)amino)propyl)-,
disodium salt 15.

Alternatively, reacting compound 24 with
(R)-3-chlorostyrene oxide, enantiomerically pure 15 is
prepared. Enantiomerically pure epoxides can be
prepared by asymmetric reduction of the corresponding
x-chloroketone as described by Corey, J. Am. Chem, Soc.,
109, 5551 (1987), followed by base catalyzed closure to
the epoxide.

e

The decrease

&
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decrease obtained in the presence of 1 X 10[err]Misoproterenol. The nol ar
EC[err]-Vvalue is the concentration of conmpound t hat ‘gave 50 percent of its
own ‘maxi mum per cent age decrease in insulin-nediated i ncorTm'Htmﬁ—ef——iS\

14[err]-glucose into glycogen. The [err]-effect of the conp
determined by their ability to stinulate adi pocyt e |lipolysi sB“"ﬁ“Rﬂplat:ed
epi di dymal fat pads were excised and pl acexy i-n 0. 9% sal i ne. m’ ,IH

tissue were transferred to a 20 flask with 20 m of aerat

Krebs- Hensel eit bi carbonate (KHB) buffer containing 3% fatty acid- free

bovi ne serum al bumn to which 75 ng of crude bacterial coll agenase
(Worthington) had been added. The tissue was incubated

HO, co.H HO _COH
s Di-t-butyl dicarbonate 7
m H HO HN
Ho ’ DMF Ilmc
20
13
CH,!
anhy.k,COy
' CH,0
K LiBH %4
) SL AN 04
!BOC BOC
22 a1
CH,S0,Cl1
E4;N
CH,O CH,050:CH;
%,
CH;O * Hb;
23 BOC
OH
< CH,0 .
N OCH,; 3 g , CHh
l m | “H
AH.N
o CH, OCH, CH;0 :
s CH,CONHSI(CH,), 2
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for about 45 minutes at 37[err]C with gentle shakingg™ The 25 cells were
t hen washed three times with two vol unes of KHB buffer, filtered through

two 1ayers of gauze, and brought to a final vol ume of 80 m _with KHB
buffer. One m aliguots of the cell suspension were added to plastic test
tubes containing the appropriate additions of 30 vehi cl e Tois Slgeh tﬁmdkeplﬂced
The cells were gassed for 1 mnute V\,ith-QEBJ&G-[err]-S%CCIerr
i ncubated at 37[err]C with continuous shaking for a total of
The reaction was stopped by adding 0.1 m of 30% perchloric aci

of chloroform After centrifugation, 35 ~ 0.5 m of supernatant was
transferred to another test

1) Carbonyldiimidazole I
2} Separate Isomers \Im
CH, OCH,

B‘Bxg,CH,.CI:

a 2

Brxcozcg&

Br COGHs
o]
l

N Q CO.GH

(X
CH; “A\J cocH
a =2

1) 5N. NaOH, EtOH

2) Reverse phase HPLC

" o CC:Na

CH, \/\o/ CO,Na

H
H
¢
t
L.

REPLACED
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-19- tube and neutralizedwith 0.04 m of 3 M K[err]fb[erFT“TTTTﬁw—~———————m_

triethanol ani ne. The anount of gl ycerol generated fron1th droI sis of
endogenous triglycerides was determined in a coupl ed- enzy SBWﬂ&mhwd
spectrophotonetric assay. 5 One-tenth mlliliter of the jﬂm '
extract was added to a test tube that contained 0.91 ml of e
conprised of the followng: 0.84 Mglyci ge. 0.42 M hydr azi ne sulfate .2

mVi EDTA, 0.9 mM [err]-NAD, 9.9 nM MyCl[efr], 1'rr1\/IATP, 17 U of
gl ycerophosphate 10 dehydrogenase, and 4. 3 U of gl ycer oki nase. The test

The active compounds of the present invention
may be orally administered as a pharmaceutical
composition, for example, with an inert diluent, or with
an assimilable edible carrier, or they may be enclosed

5 in hard or soft shell capsules, or they may be compressed
into tablets, or they may be incorporated directly with
the food of the diet. For oral therapeutic administration,
these active compounds may be incorporated with excipients
and used in the form of tablets, pills, capsules, ampules,

10 sachets, elixirs, suspensions, syrups, and the like. Such
compositions and preparations should contain at least
0.1 percent of active compound. The percentage of active
compound in these compositions may, of course, be varied
and may conveniently be between about 2 percent to about

15 60 percent of the weight of the unit. The amount of
active compound in such therapeutically useful compositions
is such that an effective dosage will be obtained.

The effective dosage of active ingredient
employed may vary depending on the particular compound

20 employed, the mode of administration, the condition
being treated and the severity of the condition being
treated.

When treating diabetes mellitus and/or
hyéérglycemia generally satisfactory results are

25 obtained when the compounds of the present invention are
administered at a daily dosage of from about 0.l
milligram to about 1 milligram per kilogram of animal
body weight, preferably given in divided doses two to
six times a day, or in sustained release form. For most

30 large mammals, the total daily dosage is from about 3.5
milligrams to about 140 milligrams, preferably from
about 3.5 milligrams to about 5 milligrams. 1In the case
of a 70 kg adult human, the total daily dose will
generally be from about 7 milligrams to about 70

35 milligrams. This dosage regimen may be adjusted to

-
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tubes were incubated for 40 minutes at 37[err]C wi t hf’constant—shaking—The—
anbunt of NADH generated, 'which is proportional to the ann%st f ol
t

She Sk Qlased
was ‘determ ned fromthe increase in absorbance at 340 nm § D06 ) Hﬁl I

was corrected for the ambunt of NADH genesgted in the absen ﬂlﬂi{
by incubating another aliquot of the neutralized extract w :
assay m xture but w thout glycerokinase. The nolar ECJerr] value is the

nol ar concent r atgrwv iafe CH Biwhidiate GPeped} ic @Y pehskhat conpound' s own
maxi numrate of lipolysis. Figure 1 sho a conparison of the selectivity

of a conpound of the presdMeT iSRG QRSSItY (R RPPIERFEfONEwELh (
(2- (3-chl or opherddabeXdy drrokiet Mypeary Jy@amieny lok- lalone, generally
' satisfactory results are obtained when the compounds of
5 the present invention are administered at a daily dosage
of from 1 milligram to about 10 milligrams per kilogram
of animal body weight, preferably given in divided doses
two to six times a day, or in sustained release form.
For most large mammals, the total daily dosage is from
10 about 35 milligrams to about 1,400 milligrams,
preferably from about 35 milligrams to about 50
milligrams. In the case of a 70 kg adult humén, the
total daily dose will generally be from about 70
milligrams to about 700 milligrams. This dosage regimen
15 may be adjusted to provide the optimal therapeutic
response.

The tablets, pills, capsules, and the like may
also contain a binder such as gum tragacanth, acacia,
corn starch or gelatin; excipients such as dicalcium

20 phosphate; a disintegrating agent such as c¢orn starch,
potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin. When a dosage unit form
is a capsule, it may contain, in addition to materials

25 of" the above type, a liquid carrier such as a fatty oil.

Various other materials may be present 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 elixir may contain,

30 in addition to the active ingredient, sucrose as a
sweetening agent, methyl and propylparabens as
preservatives, a dye and a flavoring such as cherry or
orange flavor.

These active compounds may also be administered

35 parenterally. Solutions or suspensions of these active




el

3;benzodioxole-2,2-dicarbox§]ic acid, dinethyl ester J5 hydr obrom de with
t hat of-:t he correspondi ng ‘prior art conpound, BRL[err]
(R*R*)-(+/-)-(4-(2-((-2-(4-chl orophenyl) - 2- This Sheet
hydr oxyet hyl ) am no) pr opyl ) phenoxy) - aceti ¢ acid, mnethyl esteai H: .

results indicate that prior art conmpound 30 BRL1 has slig
[err] potency, but that it also has nore of the undesirable
activities than does CL[err]. Figure 24dhows a conparison of the
selectivity of a conpound of the present invention CL2 (R*, R*)-(+/-)-
5(2-((2-(3-chl orophenyl) - 2- hydr oxyet hyl ) am no) propyl )-1, 3- 35

benzodi oxol e-cemeeurds boxy | be praphredi siodivamesalstiiviablly mixed with a

surfactant such as hydroxypropylcellulose. Dispersions
can also be prepared in glycerol, liquid polyethylene
glycols and mixtures thereof in oils. Under ordinary

5 conditions of storage and use, these preparations
contain a preservative to prevent the growth of
microorganisms.

The pharmaceutical forms suitable for
injectable use include sterile aqueous solutions or

10 dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or
dispersions. 1In 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

15 manufacture and storage and must be preserved against
the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g. glycerol, propylene glycol and

20 liquid polyethylene glycol), suitable mixtures thereof,
and vegetable oils.

The compounds of the present invention also
possess utility for increasing lean meat deposition
and/or improving lean meat to fat ratio in edible

25 animals, i.e. ungulate animals and poultry.

Animal feed compositions effective for
increasing lean meat deposition and for improving lean
meat to fat ratio in poultry, swine, sheep, goats,
domestic pets and cattle are generally prepared by

30 mixing the compounds of the present invention with a
sufficient amount of animal feed to provide from about 1
to 1000 ppm of the compound in the feed.

' Animal feed supplements can be prepared by
admixing about 75% to 95% by weight.of a compound of the

35 present invention with about 5% to about 25% by weight

it
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-20- the correspondi ng prioﬂart conpound, BRL[err] (R£ R) - (/- )-
al pha- ("¢(2-(1, 3- benzodi oxol -5-yl) - -net hyl et hyl ) am no)
met hyl ) - 3- chl or obenzenenet hanol (Beecham). The resul ts i nuhicShte HosdBren Replaced

has slightly 5 greater [err] potency than does BRL[err] IR
measurable [err] activity whereas BRL[err] has significant Ll i :
CL[err] showed only m ninal activity at 1 x 10[err] M whereas was a
full agonist with measurable activity ar43-X 10[err]M Thus, both of the
prior art compounds have nore 10 of the undesirable activities than do

t he correspondi . . . .
P o@ga suitable carrier or diluent., Carriers suitable for

use to make up the feed supplement compositions include
the following: alfalfa meal, soybean meal, cottonseed
0il meal, linseed o0il meal, sodium chloride, cornmeal,

5 cane molasses, urea, bone meal, corncob meal and the
like. The carrier vromotes a uniform distribution of
the active ingredients in the finished feed into which
the supplement is blended. It thus performs an
important function by ensuring proper distribution of

10 the active ingredient throughout the feed.

If 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.

i5 The prefered medicated swine, cattle, sheep
and goat feed generally contain 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.

20 The preferred poultry and domestic pet feeds
usually contain about 0.01 to 400 grams and preferably
10 to 400 grams of active ingredient per ton of feed.

For parenteral administration the compounds of
the present invention may be prepared in the form of a

25 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

30 injection of a sufficient amount of the compounds of the
present invention to provide the animal with 0.001 to
100 mg/kg/day of body weight of the active ingredient.
The preferred dosage for swine, cattle, sheep and goats
is in the range of from 0.001 to 50 mg/kg/day of body

35 weight of active ingredient; whereas, the preferred‘dose
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conpounds,of the present invention. These results are sémiarized in Table
|V bél ow.* Table IV al so sunmarizes the relative [err] peteneies—of the
resol ved forns (RR and SS) of both the 15 salt (CL[err]) and nethyl ester

(CL1). It can be seen fromthis data that the majority &his$eetiui Ben EBREHES
with the RR isoner in each case. In the case of the di sodi RR
enantioner is 47 fold nore potent than t SS enanti oner. imr,ﬁﬂmmgfm

the nethyl ester, the RR 20 i somer is 36 fold nore potent.

level for poultry and domestic pets 1is usually in the
range of from 0.001 to 35 mg/kg/day of body weight.

Paste formulations can be prepared by
dispersing the active compound in a pharmaceutically
acceptable 0il such as peanut o0il, sesame o0il, corn oil
or the like.

Pellets containing an effective amount of the
éompounds of the present invention can be prepared by
10 admixing the compounds of the present invention with a
diluent such as carbowax, carnuba wax, and the like, and
a lubricant, such as mégnesium or calcium stearate, can
be added to improve the pelleting process.

It is, or course, recognized that more than
15 one pellet may be administered to an animal to achieve

the desired dose level which will provide the increase
in lean meat deposition and improvement in lean meat to
fat ratio desired. Moreover, it has been found that
implants may also be made periodically during the animal

treatment period in order to'maintain the proper drug

20 level in the animal's body.

The method of the present invention has
several advantages; for the pet owner or veterinarian
who wishes to increase leaness and trim unwanted fat

25 from pet animals, the present invention provides the
means by which this can be accomplished. For the
poultry men and swine raisers, using the method of the
present invnetion yields leaner animals which command
higher prices from the meat industry.

30

35

¥
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TABLE IV [err]- SELECTIVITY COVPARI SON Conpound L| potysistferri

R A Rate ([err])

(EC érr],
leO[err]

1.4 X 10 [err] - BRL[err] 9X10[err]

10[ err]

X1Jderr]

CL6

10

15

20

25

30

35

M

Salts: CL[err] 6 X 10[err]

Synthesis ([err]) (ECerr], This Shée
CLlerr] 3 X 10[err] )ﬁ

7@711'%
8 X10[err] Esters: CL1 - 44 - 3 X 10

8X |O[err] CL[err] 8 X 10[err] -

2.9 X 10[elfl  results ™ of animal growth ~ regulant

evaluation of compounds of the invention appear in
Table V.

" Antilipogenic Evaluation of Test Compounds - Mouse

study

CFI female mice, 55 days old, are weighed in
groups of 5 and allotted to cages to minimize weight
variation among cages. Treatments are randomly
assigned to cages.

Each of the treatments are tested in 1 to 3
replicates, i.e., in 3 cages of 5 mice each. There are
10 cages of 5 control mice each. Test compounds are
mixed in the diet at the dosage level indicated. Feed
and water are offered ad libitum for a 12-day test
period. The mice are weighed as a group of 5 and the
weight gain determined. The mice are sacrificed by
cervical dislocation. The right uterine fat pad of
each mouse is removed. The fat pads for each cage of 5
mice are weighed as a unit. The fat versus body weight
ratio is determined using the absolute weights of the
fat pads and the absolute body weight.

It can be seen that a reduction in fat pad
weights of animals is generally indicative of a
reduction of total body fat of the treated animals.

REPLACED
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R 7y
Cilerr] . ( R*,R*)-g [-)-5-(2-((2-(3- chlorophehyl) 2- hydroxyeth
am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di carboxylic acid, dinethyl

hydr obr om de Cl[e r] = —_—

aced
(R, R*)-(+/-)-5-(2-((2-(3-chlorophenyl}-2-hydroxyet hyl geet B2S
am no) propyl) - 1 3- benzodi oxol e- 2, 2-di carboxvlic acid, di %W“\\\\\\\

BRL[ err] (R*,R*)- (+/-)- (4 (2- ((Z_Lﬁgchlorophenyl)
ethyl)an1no)propyl)phenoxy) acetic acid, nmethyl ester BRL[
(RF,R-(+/-)-(4-(2-((2-(3-chl orophenyl) - 2- hydr oxy-

et hyl ) am no) propyl ) phenoxy) -aceti c aci d, nonosodi um

The compounds showed good fat reducing
5 activity without interferring with normal animal
growth.

DESCRIPTION OF THE PREFERRED EMBODIMERTS
The following specific examples illustrate the
present invention. They are not to be construed to

limit the claims in any manner whatsoever.

10

EXAMPLE 1
(Ef,gf)—(+/-)—5—(2-((2-(3-Chloropheny1)-2—
hydroxyethyl )amino)propoyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dimethyl ester
To a mixture of 53.2 g of trimethylsilyl
cyanide and 0.5 g of anhydrous aluminum chloride under
argon is added dropwise 75.3 g of 3-chlorobenzaldehyde
at such a rate that the reaction temperature does not
exceed 80°C. The mixture is stirred for 30 minutes,
then filtered and washed with ether. The combined
filtrate and wash is evaporated to an o0il which is
distilled on a Kugelrohr giving 107.4 g of O-trimethy-
silyl-3-chloromandelonitrile (70-77°C) as a pale yellow
25 liquid.

15

20

To a mixture of 34.7 g of sodium borohydride
and 500 ml of tetrahydrofuran is added 104.6 g of
trifluoroacetic acid over 40 minutes with stirring in a
20°C water bath. A 110 g portion of O-trimethyl-silyl-
3-chloromandelonitrile is added over 45 minutes,
followed by 150 ml of tetrahydrofuran. The mixture is
stirred overnight in the 20°C water bath, then 500 ml of

30

water is added dropwise with ice bath cooling. The

mixture is then stirred at room temperature for 1 hour,
filtered through'diatomaceous earth, washed with tetra-
hydrofuran and the combined filtrate and wash are

35

-
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sal't =conparative exanple CL§ =
(RR)-(+-)-5-(2-((2-(3- chlorophenyl) 2- hydr oxyet hyl )- -
am no) propyl) -1, 3-benzodi oxol e- 2, 2- di car boxylic acid, dlSOdIUﬂ%§§hﬁﬂﬁwB

CL[err] _ —(S S)-(+/-)-5-(2- ((2 (3-chl orophenyl) - 2- hydr oxy e oo Replaceq
am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di carboxylic acid, disodium IW//I/I//I
CLlerr] (R,R)-(+/-)-5-(2-((2-(3-€h4prgphenyl)-2-hydroxye

am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di carboxylic acid, dinethyl ester

hydr obom de. CL[err]

(SS)-(+/-)-5- (2c6ﬁ£eﬁ8r§9é@r9@h€@&£é @nQYﬂrﬁ%yet@ﬂ|Qhe tetrahydrofuran
am no) propyl ) -1 benzodéoxdTé g’?‘ﬂlcarbox g aci d

is remove water and 150 ml of

concentrated hydrochloric acxd are added, the solution

portlo

is heated on a steam ba;h for 1.5 hours, cooled and
extracted twice with dichloromethane. The aqueous
extracts are combined, made strongly basic with 200 ml
of 10N sodium hydroxide in a cooling bath and extracted
four times with dichloromethane. The dichloromethane
extracts are combined, washed twice with water, dried
10 and evaporated to a yellow o0il. This oil is dissolved
in ether, filtered through diatomaceous earth and
evaporated to an oil. This o0il is distilled on a
Kugelrohr giving 58.73 g of 2-(3-chlorophenyl)-2-
hydroxyethylamine as thick orange oil.
15 A mixture of 4 g of 2-(3-chlorophenyl)-2-
hydroxyethylamine, 4.53 g of 3,4~dimethoxyphenylacetone,
2 g of sodium cyanoborohydride and 40 ml of methanol is
étirred for 3 hours and then worked up giving 7.5 g of
0il. This oil is purified by chromatography, eluting
20 with hexane:ethyl acetate (1:1), then ethyl acetate,
giving 5.35 g of 3-chloro-alpha-{({(2-(3,4-dimethoxy
phenyl)-l-methylethyl)amino)methyl )benzenemethanol as
thick yellow syrup.
A mixture of 4.39 g of 3~chloro-alvha-(((2-(3,

4-dimethoxyphenyl)-l-methylethyl)amino)methyl)benzene~

25

methanol, 4.5 g of carbonyldiimidazole, 13 ml of
triethylamine and 45 ml of tetrahydrofuran are stirred
overnight, then poured into water and extracted twice
with ethyl acetate. The extracts are combined, washed

30 twice with 2N hydrochloric acid, once with brine, dried
and evaporated to an oil. This oil is chromatographed,
eluting with hexane:ethyl acetate (3:1 to 2:1).
FPractions 16-19 are combined and evaporated giving 2.02

15 g of a colorless syrup. To an ice cold solution of 1.71

g of this syrup in 70 ml of dichloromethane is added

-

T
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di met hyl ester hydtobon1de{ﬁThe results indicate that/the-eanpgggg§~é£fiiﬁi‘
present ‘knvention, CL2 and ‘CL[err] are 200 and 3 tines nDre'seIectlv

| ipolysis than are the prior art conpounds, BRL[err] and
respectively. 5 In addition to the ab
conpounds of the present invention described hereinabove, s -
conpounds of the present invention are usefgil—-in the preparatlo

conpounds of the present invention. The compounds of the present |nvent|on
may 10 _ general |y be prepared according to the follomdng process,

the process conpriside {3 &fa§£'65}5%<%lqﬁggaqa%f theof Aitehde is
stirred at 0° to 5°C for 15 minutes, then at room

temperature for 20 minutes, quenched with water and

stirred for 20 minutes. The dichloromethane laver is
5 separated, washed with brine, dried and evaporated,
giving 1.6 g of (R*,S*)-{(+/-)~5-{3-chlorophenyl)-3-(2-(3,
4-dihydroxyphenyl)-l-methylethyl})~2-oxazolidinone as a
foamy solid.

A mixture of 0.8 g of the above oxazolidinone,’

0.74 g of diethyl dibromomalonate, 1.2 g of anhydrous
potassium carbonate and 20 ml of acetone are stirred

10

overnight with the addition of a few drops of diethyl
dibromomalonate. The mixture is filtered, washed with
acetone and the combined filtrate and wash are
15 evaporated to a yellow oil. The oil is purified by
flash chromatography, eluting with 5 percent acetone in
toluene. The pure fractions are combined and evaporated,
‘giving 766 mg of (R*,8*)-(+/-)~-5-(2-(5-(3-chlorophenyl )~
2-oxo-3-oxazolidinyl)propyl)-1,3-benzodioxole-2,2~-di-
20 carboxylic acid, diethyl ester as a colorless oil.

A mixture of 636 mg of the above diethyl
ester, 23 ml of 5N sodium hydroxide and 44 ml of ethanol
are heated at reflux under argon overnight, then cooled
and evaporated. The solid residue is taken up in
25 methanol, placed in an ice bath and hydrogen chloride

gas is passed through the solution for 3-4 minutes.
This mixture is stirred for 1.5 hours, then poured
cautiously into saturated aqueous sodium bicarbonate and
extracted with ethyl acetate. This ethyl acetate
30 extract is washed with brine, dried, filtered and
evaporated to an oil. This oil is purified by flash
chromatography, eluting with ethyl acetate, The pure
fractions are combined and evaporated, giving 264 mg of

the desired product as a colorless oil.
35

REPLACED
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[err] 15 with gketalizing reagent of thesformula [err] wherein
R;.Rerr], Rerr] and Rlerr] are as above-defined iﬁ relation to

formula. (XIV) and Rerr] and Rerr] are C to (Jerr] —23- al kyl-—-and-Z-is

di. hal onet hyl ene, carbonyl or thiocarbonyl to produce a conpound of the

formula [err] wherein Rerr], Rerr], Rerr], Rerr] and i
are as above - 49. - |

'_:H._Ef‘:? geq
EXAMPLE 2

(R* ,S*)—(+/=)-((5-(2-{(5~-(3~-chlorophenyl)-2-
oxo-3-oxazolidinyl)propyl-1,3-benzodioxole~
2,2-diyl)bis(methyleneoxy)bis acetic

5 acid, dimethyl ester
A mixture of 1.63 g of (R*,S*)-(+/~)-5-(2-(5
{3-chlorophenyl)-2-oxo-3-oxazolidinyl)propyl)-1,3-
benzbdioxole—z,2—dicarboxylic acid, diethyl ester and
2.5 g of lithium borohydride in 25 ml of anhydrous
10 tetrahydrofuran are reacted, giving 1.26 g of the

corresponding alcohol as a white foam.
A 590 mg portion of 60 percent sodium hydride

is washed three times with hexane. To this is added
under argon, 10 ml of dry tetrahydrofuran and, over 5

15 minutes, a solution of 1.24 g Of (R*,R*)=(+/-)=5-(2~(5-
(3-chlorophenyl)-2-oxo0-3-oxazolidinyl)propyl)-1,3-
benzodioxole-2,2-dicarboxylic acid in 10 ml of dry
tetrahydrofuran. The solution is stirred for 5 minutes,
then 1.36 g of methyl bromoacetate is added over 10

20 minutes. After stirring overnight this mixture is
poured into aqueous ammonium chloride and extracted
twice with ethyl acetate. The extracts are combined,
dried and evaporated to an oil which is purified by
chromatography, giving 1.03 g of the desired product as

25

a pale yellow oil. i
EXAMPLE 3
{R*,R*)-(+/-)-3-(2-(2,2-Bis((2-hydroxyethoxy)-
methyl)~-1,3-benzodioxol~-5-yl)-l-methylethyl)-
5-(3~-chlorophenyl)-2-oxazolidinone
30 A mixture of 420 mg of (R*,R*)-(+/-)-(5-(2-(5~
(3-chlorophenyl)-2-oxo0-3-oxazolidinyl)propyl-1,3-

benzodioxole)-2,2-diyl)bis(methyleneoxy)bis acetic acid,

dimethyl ester, 0.75 g of lithium borohydride and 10 ml

of anhydrous tetrahydrofuran are allowed to react for 1.5
35 hours, giving 340 mg of the desired product as a milky

film.
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5 " defiped; and, elthenw@6)(|) reacting the produqt(bf step (a) with a
base foflomed by an acid add al cohol to produce a conpound—of

[err] 10 wherein Rerr], Rerr], Rerr] and R err] are as_defined above
and Rlerr] and Rlerr] are alkoxycarbonyl; and optionally (b *ﬁﬂeéeauughwd
the product of step (b)(i) with a reagent or reagents for co
groups represented by Rlerr] and R err] -t 8%carboxy, hydroxyngy§
-CH err]OCH err] COOR[err] and CH err]OCH err]-CH err] OR[ err] wherel

i's hydrogen or Cl1 to &4 alkyl; or (c)(i) reacting the product of step (a)
with a EXAMPLE 4

(R*,R*)=(+/~)-((5-(2-(2-(3-chlorophenyl)~-2-
hydroxyethyl)amino)propyl)~1,3-benzodioxole~

2,2-divl)bis(methyleneoxy)bis acetic

5 acid, dimethyl ester
A mixture of 370 mg of (R*,R*)-(+/-)-(5~-(2-
(5-(3-chlorophenyl)-2-oxo0-3-0oxazolidinyl)propyl)-1,3-

benzodioxole-2,2-diyl)bis(methyleneoxy)bis acetic acid,
dimethyl ester, 9 ml of 5N sodium hydroxide and 19 ml of

10 - absolute ethanol are refluxed overnight, then cooled,
acidified to pH 5 with concentrated hydrochloric acid

and evaporated to dryness in vacuo. The residue is
dissolved in 20 ml of methanol, then saturated with
hydrogen chlofide gas and stirred for 1.5 hours. The
i5 mixture is poured into aqueous sodium bicarbonate and
extracted twice with ethyl acetate. The extracts are
combined, washed with brine, dried and evaporated. The
residue is purified by flash chromatography, eluting
with ethyl acetate, giving 220 mg of the desired product
20 as a pale yellow thick oil.
EXAMPLE 5
(R* ,R*)-(+/-)-alpha-(((2-(2,2-bis((2~hydroxyethoxy)-
methyl)-~1,3-benzodioxole-5-yl)-l-methylethyl)-
amino)methyl)- 3-chlorobenzenemethanol
25 A mixture of 270 mg of (R (R )-(+/=)-3-(2-(2,2-
bis((2-hydroxyethoxy)methyl}-1l,3-benzodioxole-5~yl)-1-
methylethyl)-5-chléropheny1)-2-oxaquidinone, 200 ml of

ethanol and 5 ml of 5N sodium hydroxide are refluxed
under argon for 8 hours, then poured into salty water

30 and extracted twice with ethyl acetate. The extracts
are combined, washed with brine, dried and evaporated.
The residue is purified by flash chromatograéhy, eluting
with dichloromethane:methanol:ammonium hydroxide
(250:35:5). Practions 3 and 4 are combined and

35 evaporated, giving 170 mg of the desired product as a

thick yellow oil. A
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car bonyl reduci ng agent t0(forn1a conpound of the for a -24 [err]
wherein-Rlerr], Rerr], Rerr] and Rerr] are as defined abever—and—<(T)(i1)
reacting the product of (c)(i) with a reagent or reagents for convertl g

the CHerr]OH groups to a 5 -CH err] OCH err] COOR[ err] an eplaced
-CH err]OCH err]CH err]OR[err] group wherein Rerr] is as def tﬂ”“t
(c)(iii) reacting the product of step (c)(HigL wth a base to

conmpound of the formula

EXAMPLE 6
1,3-Benzodioxole-2,2~Dicarboxylic Acid, 5-(2-((2-
(3—Chlorophenyl)—2~Hydroxyethy1)Amino)Propyl),
Disodium Salt, (R*,R*)~(+/-)-

5 A solution of (1,3-benzodioxole-2,2-di-
carboxylic acid, 5-(2-(5-(3-chlorophenyl)-2-oxo-3-
oxazolidinyl)propyl-, diethyl ester, (R*,R*)-(+/-)-,
(550 mg 1.09 mmol), SN NaOH (15 mL) and distilled water
(15 mL) is heated at reflux under an argon atmosphere

10 for 17 hours. The solution is cooled, and then
acidified to pH 9 using concentrated HCl causing a
copious amount of white solid to precipitate. The
mixture is filtered and the so0lid is washed with water.
The combined filtrate and water wash (53 mL) is loaded

15 onto a column packed with C,, reverse phase silica gel

(75 mL) which had first been washed with MeOH (150 mL)
and then a pH 8.5 solution and then the product is
eluted using MeOH:water (l:1). Evaporation of the
product—-containing fractions yielded a yellow 0il which
became a powdery s0lid upon addition of MeOH. The solid
was collected and washed with ether to yield a dry white
powder, 395 mg (78%).

20

EXAMPLE 7
1,3-Benzodioxole-2,2~-Dicarboxylic Acid, S5-(2-({(2-(3-
Chlorophenyl)-2-Hydroxyethyl)aAmino)Propyl)-, Dimethyl

Ester, Hydrobromide, (R*,R*)—(+/~)-

25

Absolute methanol (20 mL) is treated dropwise
with distilled acetyl bromide (20 drops) and the
solution is stirred for 5 minutes. To this solution is
added (R*,R*)~{(+/-)-5-(2-((2~{3~-chlorophenyl)-2-hydroxy~-
ethyl)amino)propyl)-1,3-benzodioxole-2,2~dicarboxylic
acid, disodium salt (500 mg, 1.09 mmol) and the solution
is stirred for 24 hours at room temperature, The

30

solution is evaporated to give to yield a brown oil

35 which is dissolved in chloroform and filtered to remove

-,

REPLACED
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[err] 10 wherein R err] anﬁ R err] are selected fromsa™
-CH[err]tIerr]CCCR[err] group, a CH[err]CCH[err]CH[err]CRIEFFT~\§FBUﬁ‘aﬁd~—
Rlerr] is as above defined. Any conventional ketalizing rea
aci ds al cohols, reagents for converting to defined 15 grou
reduci ng agents known to those skilled in the art may be enpl

¥ e_tfhuagéﬁﬂe ced
contenpl ated by the present invention. In pgeferred enbodi nents oymm%

present invention, the follow ng reaction schenme nay be 20 enpl oyed.

sodium bromide. The chloroform is evaporated and ether
is added to the resulting brown o0il to give a beige
solid. The solid is collected and washed with ether to
give a dry powder (520 mg, 90%). Recrystallization from
acetonitrile-ether yielded the analytical sample, mp
145 - 147°cC.
EXAMPLE 8
1,3-Benzodioxole-2,2-Dicarboxylic Acid, 5-(2-((2-(3-
Chlorophenyl)-2-Hydroxyethyl)Amino)Propyl)-,
Disodium salt, (R,R) and
1,3-Benzodioxole-2,2-Dicarboxylic acid, 5-(2-((-(3-
Chlorophenyl)-2-Hydroxyethyl)Amino)Propyl}-,
Disodium Salt, (S.S)

A solution of (R*,R*)-{+/-)-5-(2{{2-(3-chloro-
phenyl)~2-hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2~dicarboxylic acid, dimethyl ester hydrobromide
(1.00 g, 1.88 mmol), triethylamine (0.48g, 4.71 mmol) and
(S)=-{-)-2-trifluoromethyl-2-methoxyphenylacetyl chloride
(0.54 g, 2.26 mmol) in 10 mL of methylene chloride is
stirred at room temperature for 3 days. The yellow
solution is diluted with 50 mL of ether and washed
sequentially with 2N HCl, agueous sodium bicarbonate,
and brine. The organic solution is dried (Mgso4),

10

15

20

filtered and concentrated to give a yellow oil.
Purification by preparative HPLC (silica, hexane: ethyl
acetate 4:1) yielded: (1) the less polar isomer, 229 mg
(18%) and (2) the more polar isomer, 248 mg (20%), both
as dry foams.

25

The more polar isomer (235 mg,'0.353 mmol) is

30 heated at reflux in a solution of ethanol (4mL) and SN
NaOH (2mL) for 24 hours under argon atmosphere. The
solution is cooled and acidified to pH 9 using
concentrated HCl causing some white solid to form. The

35 entire mixture is loaded onto a flash chromatography
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[err]

-26- [err] [err](m- -27- (ﬁé

10

15

20

25

30

35
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(AR

column packed with Cjyg silica (40 mL) which had been
prepared as described in the (R*,S*)-5-{2-( (2-(3~-chloro-
phenyl)-Z—hydroxyethyl)amino)prOpyl)-l,3—benzodioxole-
2,2-dicarboxylic acid, disodium salt experiment.

- 53 -

Isolation of the product is accomplished in the same
manner as was previously described. The product (single

enantiomer), a white powder (117 mg, 71%) is obtained.

The other enantiomer is obtained by a similar hydrolysis
of the less polar diastereomer.
EXAMPLE 9
(R,R)~1,3-Benzodioxole-2,2-dicarboxylic acid,
5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)
" amino)propyl)-, disodium salt
A mixture of 25 g of L-DOPA, 27.7 g of di-t~

butyl dicarbonate in 300 ml of dimethylformamide is
heated at 65°C for 22 hours, cooled, poured into 5
percent citric acid solution and extracted twice with
ethyl acetate. The ethyl acetate extracts are washed
with brine, dried, filtered and evaporated to yield
31.0 g of (S)-N-(1,1-dimethylethoxy)carbonyl-3-hydroxy-
L-tyrosine, as a brown oil.

A mixture of 31.0 g of the above t-butyl
carbonate derivative, 52 ml of iodomethane, and 145 g of
anhydrous potassium carbonate in 300 ml of acetone is
heated to reflux for 20 hours, cooled, filtered and the
solvent evaporated to yield a residue. The residue is
then partitioned between water and methylene chloride.
The methylene chloride extract is washed with brine,
dried, filtered and evaporated to yield 27 g of (S)-N-
(1,1-dimethylethoxy)carbonyl-3,4~-dimethoxy-L-phenyl-
alanine, methyl ester as a yellow solid.

A mixture of 27.0 g of the above ester
derivative, 3.7 g of lithium borohydride and 180 ml of
tetrahydrofuran is allowed to react for 18 hours, giving
22.0 g of (S)—1,l—dimethylethyl—(Z—(3,4-dimethoxyppenyl)—
l-{hydroxymethyl)ethyl)carbamate as a white soliﬁ..

REPLACED
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[err] ‘ -29- In accordané@lmdth t he. above preferred’?eaction schene
2- (3- cht'or ophenyl) - 2- hydr oxyet hyl am ne 1, and 3, 4-di met hoxyphenyl acet one 2
are‘reacted with sodi-um cyanoborohydride in nmethanol, gi ViThgS@etHatBdedReph

al pha- (((2- (3, 4- di met hoxypheny! ) -1 - met hyl et hyl ) ani no) net hyl mgﬁmw ”!'

benzenenet hanol 3 which is reacted with carbonyl diim dazol
To an ice cold solution of 22.0 g of the above

ced

triethylamne in tetrahydrofuran, followeb4dby separation of
cyclized derivative 4

hydroxymethyl derivative, 15 ml of triethylamine in 140
ml of anhydrous tetrahydrofuran, is added 7.0 ml of
methanesulfonylchloride, stirred at room temperature for
2 hours, diluted with water, and extracted with ethyl

acetate. The ethyl acetate extract is washed with 2N

hydrochloric acid, 1N sodium hydroxide, brine, and then
dried, filtered and evaporated to give 25.0 g of (S)-1,
1-dimethylethyl—-(2-(3,4-dimethoxyphenyl)-1-((methyl-
sulfonyl)oxy)methyl)ethyl)carbamate as a white solid.

10

A mixture of 18.0 g of the above mesyl
derivative and 35 ml of trifluofdacetic acid in 80 ml of
methyl chloride is reacted for 18 hours and solvent is

15 evaporated to yield a gray oil. The oil is dissolved in
ethanol and 15 g of sodium acetate, and 1.8 g of 10
percent palladium on carbon is added. The resulting
mixture is then hydrogenated on a Parr shaker overnight.
The catalyst is filtered and the filtrate evaporated to

20 yield an oil. The oil is purified by kugelrohr
distillation to yield 5.8 g of (R)-3,4-dimethoxy-
methylbenzeneethanamine as a white solid.

A mixture of 420 mg of the above amine and 311
mg of §7(trimethylsilyl)acetamide in 2 ml of dimethyl-

25 sulfoxide is stirred at room temperature for 1 hour. A
solution of 349 mg of 3-chlorostyreneoxide in 0.3 ml
dimethylsulfoxide is added to the above mixture and the
resulting mixture is heated at 65°C to 70°C for 20
hours, cooled, poured into a mixture of ice and

30 concentrated hydrochloric acid, stirred, basified with
10N NaOH and extracted with ethyl acetate. The ethyl
acetate extract is washed with brine, dried, filtered
and evaporated to yield an oil which is purified by
flash chromatography to yield 489 mg of (R,S) and (S,8)-

35 3—chloro-0é(((2-(3,4-dimethoxyphenyl)-1-methy1ethyl)—
amino)methyl)benzenemethanol. .
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which is,reacted with boroﬁ'trlbron1de in dlchloronethé gi vi ng
(R, R*) - (+/ )-5-(3- chlorolphenl) 3-(2-(3, 4-di hydroxy Sheet Has Been
phenyl) -1 -nmet hyl et hyl ) 2- oxazol i di none 5. Conpound 5 is thé‘??1s

di et hyl di brononal onate and anhydrous potassi um carbonate i k\‘%‘“ﬁ\&m\\\“\

giving (R*,R*)-(+/-)-5-

(2- (5-(3-chl orophenyl) - 2- oxo- 3- oxazol i di nyt) ppopyl ) -1, 15
3-benzodi oxol e- 2, 2-di carboxylic acid, diethyl ester 6 which is then reacted
first with sodlun1hydrOX|de in ethanol and then with hydrogen chloride S
in nmethanol, giving the prloducttyrR: ofgr l.@4+g- pfstpe. @PQYGSDéHFSPGmeEBEH9E
2- hydr oxyet hyl ) a@rpl%)d%%%fl )1 B3+ %’EZQ@':%Q:}IQazamZ@azoZed' gasbgxybEc acid,

di mret hyl ester 7. Conpound 6 may_ al ternative be reacted with
triethylamine and 15 ml of tetrahydrofuran is stirred

;ﬂace

overnight, then poured into water and extracted twice
with ethyl acetate. The ethyl acetate extract is washed
with 2N hydrochloric acid, brine, dried and evaporated
to an oil. The oil is chromatographed, eluting with
hexane:ethyl acetate (3:1 to 2:1). Fractions containing
bottom spot are combined and evaporated giving 318 mg of
colorless oil. To an ice cold solution of 300 mg of
this o0il is added dropwise 0.23 ml of boron tribromide.
The mixture is stirred at 0°C to 5°C for 15 minutes,
then at room temperature for 20 minutes, quenched with
water and stirred for 20 minutes. The dichloromethane
layer is separated, washed with brine, dried and
evaporated giving 254 mg of (R,R)-5-(3-chlorophenyl)-3-
(2-(3,4~dihydroxyphenyl)~l1-methylethyl)~2-oxazolidinone
as a foaming solid.

10

15

20 ' A mixture of 240 mg of the above oxazolidinone,
234 mg of diethyl bromomalonate, 450 mg of anhydrous
potassium carbonate and 10 ml of acetone is stirred
overnight, filtered, washed with acetone and evaporated
to a brown 0il. The oil is purified by flash
25 chromatography, eluting with 5 percent acetone in
toluene. The pure fractions are combined and evaporated
giving 237 mg of (R,R)-5-(3~chlorophenyl)-2~0ox0-3-
oxazolidinyl)propyl)-1,3-benzodioxole-2,2-dicarboxylic
acid, diethyl ester as a colorless oil.

A mixture of 234 mg of the above diethyl

ester, 8.5 ml of 5N sodium hydroxide and 17 ml of

30

ethanol is heated at reflux under argon overnight,
cooled and then acidified to pH 9 using concentrated
hydrochloric acid causing a copious amount of a.white
solid to precipitate. The mixture is filtered and the
solid is washed with water. The combined filtrate and

35

-
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| i ¢ hi um bor ohydri de in anhydrous tetrahydrofuran foIVBMed—£wF+fﬁﬁﬁ+1anWTﬁT“
sodiunlhydride and net hyl bronpacetate in anhydrous tetrahyd a | Vil

25 " (R*, R*)-(+/-)-((5-(2l (5-(3-chl orophenyl ) - 2- 0xo) - 3- oxa -."""f'_ﬁ“.s%"i"“%ng
dinyl ) propyl ) -1, 3- benzodi oxol e- 2, 2-di yl ) bi s( et hyl eneoxy)) Hwﬂﬂmtmd

di met hyl ester 8 which is then reacted with l'i t hi um bor ohyd

anhydrous tetrahydrofuran, giving _

(R, R*)-(+/-)-3-(2-((2, 2-bis((2- hydroxyethoxy 30

met hyl ) -1, 3- benzodi oxol e-5-yl) -1 -net hyl et hyl )-5-(3-chl oro-

phenyl) 2- oxazcﬂl¢yqun%a%h_Q@@p%qul% qgagggnoﬁeglgxg@lymﬁrpguxhdunﬂtydrOX|de

I n ethanol, under argon, giving

(R, R*) - (+] - ) - al e tEUEX-SE2 Phafsies 63 1FdA8kyetRdgy)wvas first washed

met hyl ) - 1, 3- benzadirox@ltera3ro1! )(¢le- YNy baBhyhpaNkneX-8.5 solution. The
product is eluted using methanol:water (1l:1). Evaporation

5 of the product containing fractions gives a yellow oil
which becomes a powdery solid upon the addition of
methanol. The solid is collected and washed with ether
to yield 8.5 mg of the compound of this example as a
white solid.

10

EXAMPLE 10
(R* ,R*)~({+/-)-5-(2-{(2-(3-chlorophenyl)~2-hydroxyethyl)-
amino)propyl}-1,3-benzodioxole-2,2-dicarboxylic acid,
diethyl ester, hydrobromide

15 The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting ethanol for methanol
to produce the compound of the example as a white
powder, mp 174-176°C. |

EXAMPLE 11
20 (R*,R*)—(+/-)~-5-{2-({(2-({3-chlorophenyl)-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole~2,2-dicarboxylic acid,
diisopropyl ester, hydrobromide
The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting 2-propanol for
55 methanol to produce the compound of the example as an
off-white powder, mp 170-172°C.
EXAMPLES 12 - 167
The procedure of Example 1 is repeated, except

that the substituents on the starting'compounds are
varied. Table A sets forth the compounds produced in

accordance with the present invention.

30

35
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35 met hyl ) - 3- chl or obenzéitenmet hanol 10. - 29- AIﬁgﬁnggzﬁg¥’gggpguﬂmL£%
may be-refluxed with sodium hydroxide in ethanol, then zed and
reacted with hydrogen chloride gas in nethanol to derive {ﬁ@g&hkﬂﬂ“e
I.n anot her preferred enbodi nent, optical isoners of the p

and the derivatives, salts and esters thereqof may be resol ?R“\H“m““
conprising: (a) attaching a chiral auxiliéf§7g?oup at

TABLE A
EXAMPLE COMPOUND

12 S—(2-((-(2,3-dichlorophenyl}-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diemthyl ester

13 5-(2-{(2-(3-chlorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

14 5-(2-({(2-(3-chlorophenyl)-2-hydroxyethyl)
' amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

15 S—(2-((2-{3-chlorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

16 5-(2-((2-(3,4-dichlorophenyl-2-hydroxy-
ethyl)amino)butyl)-1,3~benzodioxole-2,2-
dicarboxylic acid, diethyl ester

17 S—-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, dibutyl ester

18 5-(2-( (2-(3-bromophenyl)~-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2~-di-
carboxylic acid, dimethyl ester.

19 5-(2-((2~-(3-bromophenyl-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di~-
carboxylic acid, diethyl ester

20 5—(2-({2-(3-bromophenyl)-2-hydroxyethyl) -
amino)propyl})-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

21 §={2-((2-(3-bromophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

22 5-(2-{(2-{3~-bromophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2~di-
carboxylic acid, diethyl ester
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the N9 position of a mixfure of (+) and (-) 10 e niioneré of the
conpoungs to forma new pair of diastereoisoners; (b) separating the new
pai r of diastereoi soners and recovering the new (+) or (-) enantioner; and

(c) converting the substantially pure new diastereoi somef,. it Opt Re. | Renlaced

correspondi ng desired 15 substantially p EF_§+) or (-) ' a
derivative, salt or ester of the conpound. 1h a prefer'redm_mHmﬁmﬁllhe
following Schene Il may be enpl oyed. _

TABLE A,
CONTINUED
EXAMPLE COMPOUND
23 5-(2-({2-(3-bromophenyl)-2-hydroxyethyl)

amino)butyl)-l1-3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

24 5—(2-((2-(3-fluorophenyl)}-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

25 5-(2~-((2~(3-fluorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxloe-2,2-di-
carboxylic acid, diethyl ester

26 5=(2-{(2-(3-fluorophenyl)-2-hydroxyethyl)
amino)propyl}-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

27 S-(2-((2-(3-fluorophenyl)-2-hydroxyethyl)
amino}butyl}~-1,3-benzodioxole-2,2-di-
carboxylic acid, diemthyl ester

28 5-(2-((2-(3-fluorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~2,2-di-
carboxylic acid, diethyl ester g

29 5-(2-({2~(3-fluorophenyl)-2-hydroxyethyl)
amino)pentyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

30 5-(2—((2—(3-trif1uoromethylphenyl)—2-.
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dimethyl ester

31 5—(2—((2-(3-trifluoromethylphenyl)-2—‘
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2-2-dicarboxylic acid, diethyl ester

32 S5=(2-{(2-{3~trifluoromethylphenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodi-
oxole-2,2-dicarboxylic acid, dibutyl
ester .

33 5—-(2-{((2-({3-trifluoromethylphenyl-2-
hydroxyethyl)amino)butyl)-1,3-benzodioxole-
2,4-dicarboxylic acid, dimethyl ester

SHEET HAS BEEN |
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- 30 - SCHEME Il W/) {“ [err] [err] f731- I n accordance
with-the-reaction sequence outlined in Schene |1, )
1, 3- benzodi oxol e- 2, 2-di carboxylic acid, 5-(2-(

(2-(3-chl orophenyl) - 2- hydr oxyet hyl ) am no) propyl -, di met hylthis@€detias Been Replaced

hydrobrom de (R*, R*)-(+/-)-, 5 (12) is tqu;ed with the He hiDiEl |Ee
derived from (S)-(-)- -nethoxy- -trifluoronethyl phenyl aceti TR N
TABLE A
CONTINUED -
EXAMPLE COMPOUND
34 S=(2-((2-(3-trifluoromethylphenyl)-2-

hydroxyethyl)amino)butyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester

35 5-(2-((2-(3-trifluoromethylphenylj-2-
hydroxyethyl)amino)butyl)-1,3-~-benzodioxole-
2,2-dicarboxylic acid, dibutyl ester

36 S-(Z—k(2-(3—methoxyphenyl)—2~hydroxyethyl)
: amino)propyl)}-1,3-benzodioxole~2,2-di-
carboxylic acid, dimethyl ester

37 5=-{2-((2~(3-methoxy-4-chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester

38 5=~(2-((2~(3-methoxyphenyl)~2-hydroxyethyl}
amino)propyl)~1,3~-benzodioxole~2,2-di-
carboxylic acid, dibutyl ester

39 S=-{2-((2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxcle-2,2-di-
carboxylic acid, dimethyl ester

40 5~(2~((2-{3~-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)~1,3-benzodioxole-2,2-di~
carboxylic acid, diethyl ester

41 5-(2-{(2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

42 5-(2-({2-({3-methylphenyl)-~2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

43 5-(2-((2-(3-methylphenyl)~-2-hydroxyethyl)
amino)propyl)-1,3~benzodioxole-2,2~di-
carboxylic acid, diethyl ester

44 5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3~benzodioxole-2,2~-di-
carboxylic acid, dibutyl ester

THIS SHEET BAS BEEN
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(Mbsher's acid). The diaﬁFéreoneric am des 13 and Mﬁiare separ ated by
preparative HPLC, treated w th sodi um hydroxi de, and the disodiumsalts 15
and “16 (pure 10 enantioners), respectively are isolated by reverse—phase
col utm chr omat ogr aphy. Treatment of each salt with hydrobrom c acid iywd
met hanol yields each diester, 1,3-benzodi oxol e-2, 2-di carg@xpekits Beh cp 2
5-(2-((-(3- chl orophenyl)-2-hydroxyet hyl )-argna) propyl -, dji R “ L\\“ _
ester, hydrobromide (R R) (17) and 1, 3-benzodi oxol e- 2, 2- tAfRi%iY! cid,

5-(2-((2-(3-chl orophenyl)-2- hydroxyethyl)am no) propyl -, : ester
hydrobrom de (S, S) (18) respectively. LaoSLm |l ar manner, the
correspondi ng di ethyl and diisopropyl egzggg—éan be
CONTINUED
EXAMPLE COMPOUND
45 5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)

amino)butyl)-1,3-benzodioxole-2,2-di~-
carboxylic acid, dimethyl ester

46 5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)butyl)~1l,3-benzodioxole-2,2-di~
carboxylic acid, diethyl ester

47 5=(2-((2-(3-methylphenyl)~-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~2,2-di-
carboxylic acid, dibutyl ester

48 5-(2-({2-(3-dimethylaminophenyl}-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-~
dicarboxylic acid, dimethyl ester

49 5—-(2-((2-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl})-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

50 5-(2-((2-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

51 5-(2-((2~-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

52 5-(2-((2-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester ‘

53 5-(2-((2-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

54 5-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

55 5-(2~((2-(3-carbomethoxyphenyl)-2-hydroxy-

ethyl)amino)propyl)-1,3-benzodioxole-2,2~
dicarboxylic acid, diethyl ester

THIS SHEET HAS BEEN
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20 prepared. Repeating;the above sequence startidg wth

1, 3- benzodi oxol e- 2, 2-di carboxylic acid, 5-((2-(3-chloro-

phenyl ) - 2- hydr oxyet hyl ) am no) propyl -, di net hyl ester,hydrebronmde—
(R*,S*)-(+/-) yields both enantioners 25

1, 3-benzodi oxol e- 2, 2-di carboxylic acid, 5-(2-((2-(3- This Sheet Bas Been Replaced

chl or ophenyl) - 2- hydr oxyet hyl ) ani no) pr opyl6L —di met hyl est H“mmltmt“‘v de
(R,'S) and 1, 3-benzodi oxol e-2, 2- carboxylic acid, ‘ LR '
5-(2-((2-(3-chl orophenyl)-2-hydroxy- ethyl)am no)propyl-, dinethyl ester,
hydrobrom de (S, R) 30 respectively. TABLE &5i m | ar manner, the
correspondi ng di ethyl and diisopropyl .&sf can be prepared.
Al ternatively, the chiral synthesis éﬂi@&@@ﬁﬂl

EXAMPLE COMPOUND

56 5-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy-
ethyl}amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

57 5-(2-((2-(3~-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

58 5-(2-((2~(3~-carbomethoxyphenyl }-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

59 5-(2-((2-(3-methylthiophenyl)}-2-hydroxy-
ethyl)amino)propyl)-1l,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

60 5-(2-((2-(3~carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

61 5-(2-((2-({3-methylthiophenyl)-2-hydroxy-
. ethyl)amino)propyl)-1,3~benzodioxole-2,2~
dicarboxylic acid, diethyl ester

62 5-(2-({(2-(3-methylthiophenyl)}~2-hydroxy-
ethyl)amino)}propyl)-1,3-benzodioxole~2,2~
dicarboxylic acid, dibutyl ester

63 5-({2-({2~(3-methylthiophenyl)~2-hydroxy-
ethyl)amino)butyl)}-~1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

64 5-{2-({2-{3-methylthiophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

65 5=(2-((2-(3-methylthio-4-chlorophenyl)}-2-
hydroxyethyl}amino)butyl)-1,3~-benzodioxole-
2,2-dicarboxylic acid, dibutyl ester

66 5-{2-({2-({3~-cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~-2,2-di~-
carboxylic acid, dimethyl ester

et A A N 1 e b
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£ o )
conpounds. of the present iAvéntion may general |y bg p(;pareq acgg;gépg tgn
thé'folfbmﬁng process, the process 35 conprising;  (a)(i) o] gnd
optiéally active conpound of the formula [err] mherelr Rerr],
Rlerr] are as' above defined in relation 5 to fornula (

CQlerr] to Qerr] alkyl with a conpound of the formila [gfk, ...

LT

CONTINUED
EXAMPLE COMPOUND
67 5-(2—((2—(3—cyanophenyl)-2—hydroxyethy1)

amino)propyl)-l,3—benzodioxole-2,2-di-
carboxylic acid, diethyl ester

68 5—(2~((2-(3-cyanopheny1)-z-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

69 5-(2-((2—(3—cyanophenyl)-2-hydroxyethyl)
amiqo)butyl)-l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

70 5~(2-((2-(3—cyanopheny1)-2-hydroxyethy1)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

71 5—(27((2-(3—cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3—benzodioxole—2,2-di-
carboxylic acid, dibutyl ester

72 S-(z-((2-(2-chlorophenyl)-2-hydroxyethy1)
amino)propyl)-l,3-benzodioxole-2,2-di—
carboxylic acid, dimethyl ester

73 5-(2-((2—(2-chloropheny1)-2~hydroxyethyl)
amino)propyl)-1,3—benzodioxole-2,2-di-
carboxy;ic acid, diethyl ester

74 5-(2—((2—(2—bromophenyl)-2—hydroxyethyl)
amino)propyl)-l.3-benzodioxole-2,2-di—
carboxylic acid, dimethyl ester

75 5-(2-((2—(2—bromopheny1)-2-hydroxyethyl)
amino)propyl)-1,3«benzodioxole—2,2-di-
carboxylic acid, dipropyl ester

76 S—(2-((2—(2—fluorophenyl—2-hydroxyethy1)
amino)propyl)—l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

77 S—(2~((2—(2-fluorophenyl-z-hydroxyethyl)
. amino)propyl)—1,3—benzodioxole—2,2-di-
carboxylic acid, diethyl ester

THIS SHEET HAS BEEN
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wherein Rierr] is as abové deflned I n relatlon to foK;uIa (XI'V) to produce
a conpcund of the fornula [err] wherein Rlerr], Rerr], Rerr], Rerr], and
R ar'e as defined above; (b)(i) reacting the product of step (a)(i) with a
cyclizing reagent followed by separating the diastereaisoner

recovering the new (+) or (-) 15 enantioner; or (a)(ii) reactlng an

optically active conpound of the fornula- [GBr} mherelnrﬁ$em&ﬂﬁm lmwd
Rlerr] and R are as above defined with an 20 optical |yt Ind of
the formul a
TABLE A
CONTINUED
EXAMPLE COMPOUND
78 5-(2-((2~{2-trifluoromethylphenyl}-2-

hydroxyethyl)amino)propyl)-1,3-benzo-
dioxole-2,2-dicarboxylic acid, dimethyl
ester

79 5-(2-((2~(2-trifluoromethylphenyl}-2-
hydroxyethyl)amino)propyl}-1,3~benzo-
dioxole-2,2-dicarboxylic acid, diethyl
ester

80 5~(2-((2-(2-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~-2,2-di~
carboxylic acid, dimethyl ester

81 5-(2-({2-({2-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

82 5-(2-({2-(2-methylphenyl)}-2-hydroxyethyl)
amino)propyl}-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

83 5-(2-((2-(2-methylphenyl)~2~-hydroxyethyl) h
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

84 5-(2-((2-{2~dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole~2,2~- '
‘dicarboxylic acid, dimethyl ester

85 5-(2-{(2-(2—-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propylj-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

86 5-(2-{(2-{2-methylthiophenyl}-2-hydroxy-
ethyl)amino)propyl)1l-3,-benzodioxole~-2,2-
dicarboxylic acid, dimethyl ester

87 5-{2-((2-(2-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)1l-3,-benzodioxole-2,2~
dicarboxylic acid, diethyl ester

THIS SHEET HAS BEEN |
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where R err] is as above dﬁﬁlned to produce a conpouﬁf ‘of the fornmula [err]
Rlerr], Rerr] and R' are as defined above and 5

wherein*Rerr], Rerr],

(b)Cii) optlonally, reacting sai d conmpound with a cyclizin
produce a conpound of the fornula [err] wherein Rerr], R[err] errl 4
Rlerr], Y and R are as defined above, 10 and eet B ‘Has Been Replace

EXAMPLE

88

89

90

91

92

93

94

95

96

97

S TR

TABLE A
CONTINUED

COMPOUND

5-(2-((2-(2-ethoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-4i-
carboxylic acid, dimethyl ester

5-(2-({2—-(2~-ethoxy-3-~chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-~
2,2-dicarboxylic acid, diethyl ester

5-{2-((2-(4-chlorophenyl)-2-hydroxyethyl}
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2=-((2-(4~chlorophenyl)-2~hydroxyethyl)
amino)butyl)~-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2-((2-(4-iodophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2-((2-(4-iodophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, dimethyl ester

5-(2-((2-(4-fluorophenyl)-2-hydroxyethyl)
amino}propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5=-(2-((2-(4~-fluorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2-((2-(4-trifluoromethylphenyl)-2-
hydrozxyethyl)amino)propyl)~1l,3-~benzo-
dioxole-2,2-dicarboxylic acid, dimethyl
ester

5-(2-{(2-(4-trifluoromethylphenyl)-2-
hydroxyethyl)amino)butyl)-1,3~benzo-
dioxole-2,2~-dicarboxylic acid, dimethyl
ester
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() recovering the substantlally pure new enanti oner § of steps (b) (i),

(a)(ll) “or (b)(ii) and if desired converting said substantially pure (+) or
(-) 'enantionmer into the correspondi ng derivative, salt—er—15 ester—of the
conpounds of the present invention. Further, the present invention provides

a process for producing the initial reactant of the abo f%@@§%aﬂhﬂmxmg
the general formula [err] 20 wherein R €frT and Rlerr] me or
different and are selected fromthe group consisting of err]
- (err] alkyl and R are independently selected fromderr] to err al kyl
and Rlerr] is selected fromthe group eassgsii ng of
CONTINUED
EXAMPLE COMPOUND
98 5-(2-({2-(4-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~2,2 di-
carboxylic acid, dimethyl ester
99 5-(2=-((2~-(4-methoxyphenyl)-2-hydroxyethyl)
: amino)butyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester
100 5-(2-((2-(4-ethylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester
101 5-{2-((2-(4-ethylphenyl)}-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester
102 5-(2-((2-{4-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole~2,2
dicarboxylic acid, dimethyl ester
103 5-({2-((2-(4-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2 .

dicarboxylic acid, dimethyl ester

104 5-(2-((2-(4-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

105 5-(2-((2-{4-methylthiophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

106 5-(2-((2-(4~cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~2,2-di-
dicarboxylic acid, dimethyl ester

107 5-(2-{(2-(4-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1l,3-benzodioxole~2,2-di~
dicarboxylic acid, dimethyl ester

THIS SHEET HAS BE
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R e T - g
hydrogen, Cl - C4 alkyl, @&l : C4 al koxy, hydroxy, 25(£?halogen,
trifluoromethyl, carboxy, hydroxyal kyl, al koxycarbonyi,; C[err] to C[err]
t hi oal kyl, sul fonyl and 34- sulfinyl; the process co égétﬁgsgeg)mraccd

reacting a conmpound of the fornmula [err] with a carboxy o]
produce a conmpound of 5 the fornmula [err] T“mﬂ“ﬂmﬂ(m I“
: - 66—

The above mentioned patents and publications
are incorporated herein by reference.
Many variations of the present invention will
suggest themselves to those who are skilled in the art
5 in light of the above detailed description. All such
obvious modifications are within the full intended scope
of the appended claims.
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wherein R err] and R[err]a&eﬁas above defined, and (b) ‘reacting the product
of step-{a) with an alkylating agent to produce a conpound of the fornula
[err] wherein Rlerr], Rerr], and R* are as above defined, and (c)
reacting the product of step (b) with a selective reducing agent to produce

acgpi$dm the formula [err] wherein Rlerr], Rerr], aadsRen.ffén Rsplaced

above'’ ned, and (d) reacting the producte7of- step (C) W mllﬂ I““HH'H“I

sul fonyl ati ng agent to produce a conmpound of the formula |

CLATMS:
1. A compound of the formula
R1 * 0 R
X /c\ CH, 7 3
R2 R3
o) R6
Ry

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

v

OR! R 0 Y

' | / \N———
- CH - CH2 - N = *

*

wherein R' is selected from the group consisting of
hydrogen, C1 to C4 alkyl and C1 to C4 acyl, and Y is
selected from the group consisting of carbonyl, and
thiocarbonyl; R, and R, may be the same or different and
are selected from the group consisting of hydrogen and
Cl to C4 alkyl; R5 and R6 are selected from the group
consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -C320082000R7 and —C320032CHZOR7 where R,
is hydrogen or C1 to C4 alkyl; except that Rg and R, may
not both be hydrogen; the asterisks denote asymmetric
carbon atoms; or a pharmaceutically acceptable salt or
ester thereof, the enantiomers thereof, the racemic
mixtures thereof and the diastereomeric mixtures
thereof.
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20 whergein Rerr], R[err} R[err] and R are as above defined, and (e)
reacting the product of step (d) Mﬁth an -35- acid follq“ggmgyhamgﬁ@ B4
and palladiumto produce said conpound. More specifically, t

synthesis may be carried out by performng the synthetic re qnmmﬂﬂ ‘I“II‘
di -t-butyl -di carbonate in dinmethyl fornmamde§8 gt vi ng
(S)-N-(I-(I,!-dinmethyl et hoxy) carbonyl ) -3-hydroxy-L-
2. A compound as defined in -Claim 1 wherein

sequence outlined in Schene I1l1. L-DOPA 19 is treated with

X is the divalent radical

3. A compound as defined in Claim 2 wherein
R, and R6 are both alkoxycarbonyl or carboxy: R, is

5 2
hydrogen; and R, is Cy to C4 alkyl and R, is one or two
groups.

4. The optically active compound as defined
in Claim 3 which is (R,R)-5-(2-((2~-(3-chlorophenyl)=~2~
-hydroxyethyl)amino)propyl)-1,3-benzodioxole~2,2~-3i~
carbozrylic acid, dimethyl ester.

5. The optically active compound as defined
in Claim 3 vwhich is (R,R)-5-(2-((2-(3-chlorophenyl)-2-~
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2 ,2~dicarb-
oxylic acid, diethyl ester.

6. The optically active compound as defined
in claim 3 which is (R,R)-5-(2=((2-(3~chlorophenyl)-2-~
hydroxyethyl)amino)propyl)-1i,3-benzodioxole~2,2~dicarb-
oxylic acid, diisopropyl ester.

7. The optically active compound as defined
in Claim 3 which is (R,R)-5-(2~((2-(3-chlorcphenyl)-2-~
hydroxyethyl)amino)propyl)-1,3~-benzodioxole-2,2~-dicarb-
oxylic acid, disodium salt.

8. The racemic compound as defined in Claim
3 which is (R%,8*%)=(4+/-)-5-(2-((2~-(3-chlorophenyl)-2~
hydroxyethyl)amino)propyl)-1,3-benzodioxole~2,2~dicarb-
oxylic acid, diethyl ester.

9. The racemic compound as defined@ in Claim
3 which is (R*,8%)~(+/-)-5-(2-((2-(3-chlorophenyl)=-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole~2,2-dicarb-
oxylic acid, diisopropyl ester.
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tyrosi ne 20 which is react edvmth met hyl i odi de and a{;hym

carbgnate in acetone, giving 10 nﬁSSheetHasBeenRe

(S)-N- (I, 1-di met hyl et hoxy) car bonyl ) - 3, 4- di et hoxy- L- pheny!| HHHI #8¥ine i#5ea VI

ester 21 which is reduced with Iithium borohydride giving mll)]@l i

(S)-1,1-dinethylethyl-(2-(3,4-di- -nethoxyphenyl)-I-(hydroxy t

carbonate 22, which is reacted with nmet hanéul-f onyl chloride and 15

triethylamne in nethylene chloride, giving (S)-1,I-di-

met hyl et hyl - ( 2- (3, 4- di metItoxy fihenyiacenic( compphsd| Agndlefined in Claim

oxy) nmet hyl ) et hyl }c MRQUNY_23,bS¢i4.L | IJilyueroaceti c
3 g%]gceg sﬁséhid“s‘lgg%%z/g %n : %“E (4 fehidaidbridiy1) 1%

acid and then isr ) h ogen givin X
(R) - 3, 4- di net hoxyydrmemxl)zs@lln%ewzenébrhaﬁmwmxorﬁfg’ 2OTIGRI®24 i s

treated with oxylic acid, disodium salt.
11. 2 pharmaceutical composition for treating
diabetes, hyperglycemia or obesity in humans or other

mammals, comprising an effective amount of a compound
as defined in Claim 1, in combination with a
pharmaceutically acceptable carrier.

12. A method of treating hyperglycemia or
obesity in humans or other mammals, which comprises
administering to a human or other mammal an
anti-obesity effective amount or amn anti-hyperglycemia
effective amount of a compound as defined in Claim 1.

13. A process for producing a compound of the
formula:

Ry

wherein R1 and R, 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, C1 to C4 thioalkyl, sulfonyl and
sulfinyl; X is a divalent radical consisting of

OR* R'
| —

CH CHZ N— or Ne—
* *

- -,

L
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3-chl orostyrene oxide 25 aﬁd N-(trimethylsilyl) acetaﬁld@jmjﬂjﬂyﬁTﬂﬁﬁﬁfﬁfF

of (RS- and (S, 9)-3- chl or o- . )
-(((2-(3, 4-di met hoxyphenyl ) -1 - net hyl et hyl ) ami no) et hyl ) 088 Shes hc
Reaction of 26 with carbonyl 25 diim dazole and tri et hyl dEgH l

tetrahydrofuran, followed by chromatographi c separation ofilsiK

di ast ereoners gives cyclized derivative 27,700y ch is reacted with boron

tribrom de in dichloronethane, giving

(RR) - 5-(3-chl OrﬁD@ﬁ@Yﬁ)RS {2- 81 dc by HRe @olipl vod8isting of
met hyl et hyl ) - 2- &zolldln Compound, 28 i s then reac wi th diethyl

di br ononal onat €® H°%ﬁﬂyd$pu§°ﬁ%aa%%ﬁXﬁn%ﬁﬂ%ﬁyu%PeQ4na§¥évoﬁ8g i ¥fng
(R R -5-(2-(5-(Selected from the group consisting of carbonyl,

chi or ophenyl ) - 2¢xge 2: Rxaz0! L5 WIMAPRI) W 3o U099 BL%kne same or

different and are selected from the group consisting of
hydrogen and C; to C, alkyl; Ry and Ry are selected from
group consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -CHZOC82COOR7 and CH,0CH,CH,OR- where R,
is selected from the group consisting of hydrogen and Cy
to C4 alkyl; except that Re and R, may not both be
hydrogen; the asterisks denote asymmetric carbon atoms;
or a pharmaceutically acceptable salt or ester thereof,

the enantiomers thereof, the racemic mixtures thereof
and the diastereomeric mixtures .theréof; said process
comprising:

(a) reacting compound of the formula

Y

7N OH
0 N — CR3CH2

101

Ry

with a reagent of the formula

wherein Rys Ry, Ry and R, are as above defined and R
and Ry are C; to Cy alkyl and Z.is dihalomethylene,
carbonyl or thiocarbonyl to produce a compound of the
formula

8

A0
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2, 2-di car boxylic acid, di e(t hyl ester 29. Corrpound 26 I's 35— reacted—wth—
5N sodi uf hydroxide in ethanol and then -36- isolated b _reverse phase

chromat ography to give (R R)-1, 3-benzodi oxol e- 2, 2-di car bo
5-(2-((2-(3-chl orophenyl)-2-hydroxyet hyl ) an no) propyl )-, di
5 Al ternatively, reacting conpound 24 wt h (R

K ' e ne
oxi de, enantiomerically pure 15 is preparéd. -Enantionerically pure ep Mes
can be

Y

CO,Rg
N———-CR CHZ[ >x<
@L—/ oz,

wherein Rl’ Ry, R3, Ry and R8 and R9 are as above
defined and; either,

(b)(1i) reacting the product of step (a) with a
base followed by an acid and alcohol to produce a
compound of the formula

oH .
§ o><R5
R Ry R
Ry

wherein Ry, Ry, Ry, R, are as above defined and Re and
R6 are alkoxycarbonyl; and optionally,

(b)(ii) reacting the product of step (b)(i)
with a reagent or reagents for converting the groups
represented by Rc and Rg to carboxy, hydroxymethyl,
~CHZOCHZCOOR7 and CH,OCH,CH,OR, wherein R, is hydrogen
or Cl- 4 alkyl; or

{(c)(i) reacting the product of step (a) with a
carbonyl reducing agent to form a compound of the formula

o)

//JL\\ CH,,OH
N —CRy— CH3
R, CR,OH

| THIS SHEET HAS BEEN
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prepared Ry asymetric reduétlon of the correspondlng x chrUrUKerone as
descri bed by Corey, J. Am Chem Soc., 10 109, 5551 (1987 0
base catal yzed cl osure to the epoxi de. [err] [err] [e )m“ﬁh tm%eilﬁliir

wherein Rl' R2, R3, R4 are as above defined and

- 72. -

(c)(ii) reacting the product of step (c){i)
with a reagent or reagents for converting the CHZOH
groups to a -CHZOCHZCOOR7~or a —CHZOCHch20R7 group
wherein R7 is as above defined; or

(c)(iii) reacting the product of step (c)(ii)
with a base to produce a compound of the formula

OH

] o Ry
R1 . CHzNH —_ CR3 —_ CH2

' !

|

wherein R10 and Rll are selected from a -CH20C82COOR7
group, a -CH20CH2CH20R7 group and R7 is as above
defined.
14. A method of increasing the content of
lgan meat in edible animals, which comprises administering

to an edible animal an effective amount of the compound
of Claim 1.

15.. A process for producing a desired
subétantially pure (+) or (-) enantiomer or a derivative,
salt or ester of a compound of the formula

X - C - CB,—/
/N 2
R, Ry .
0 6
R,
_

0 g "
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-38 - -38 1) Cabonyldllnvdazole [ERR] Separ at e Isonérs [ERRI —39-—The
active tonpounds of the present invention may be orally a | st eced a3,.84
phar’maceut i cal conposition, for exanple, with an inert di #: YTT ave

wherein R1 and R4 may be one or more groups which may be

- 73 -

the same or different and are selected from the group
consisting of hydrogen, C1 to C, alkyl, C1 to C, alkoxy,
hydroxy, halogen, trifluoromethyl, carboxy, hydroxyalkyl,
alkoxycarbonyl, C1 to C4 thioalkyl, sulfonyl and
sulfinyl; X is a divalent radical consisting of

?R' R

!
- CH CH2 N -
*

wherein R' is hydrogen; R, and Ry may be the same or
different and are selected from the group consisting of
hydrogen and Cl to C4 alkyl:; Rg and R6 are selected from
the group consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, ~CBZOCH2COOR7 and —CH20CH2CHZOR7 where R7
is hydrogen or C1 to C4 alkyl; except that RS and R6 may
not both be hydrogen; and the asterisks denote
asymmetric carbon atoms; said process comprising:

(a) attaching a chiral auxiliary group at the
N-9 position of a mixture of (+) and (-) enantiomers of
said compound to form a new pair of diastereoisomers;

(b) separating said new pair of diastereo-
isomers and recovering the new (+) or (-) enantiomer;
and

(c) converting the substantially pure new
enantiomer into the corresponding desired substantially
pure (+) or (-) enantiomer or a derivative, salt or

ester of said compound.
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an assimlable edible carmlér or they may be encl oskd’' 5
sheLI capsul es, or they may be conprsessed into tablets,

i ncorporated directly with the food of the diet. For ora
adm ni strati on,

and used in the form of t abl et s,
el i xirs, suspensions, syrups, and the Iike. .
preparations should contain at |east 0.1 percent of acti
percentage of active conpound in these conpositions my,

pills, capsules,

percent of the weight of the unit.

The anount ‘of active
t herapeutically useful conpositions

16, |

100 a
N ‘Q ,v"‘ﬂ
Py b -] "E
g 83' ﬁ'o'.
A i
g . F s
% : o :
he @ eogq 1 "0 .
= 2 A /::
] ‘ v ~
g @ § AL
K £
- i 7 //3/
&= U ™ e
st & y S
B 64 R /
F7Y
$ -
20 T——T 1 ¢+ bt
1 0 . 9 - a 7 b 6 © - l; - 3

Log (CL‘ or SRH] |

AN

in hard or
or they may be
| therapeutic

sof t

t hese active conpounds may be incor porated—with—excipients
anpul es,
Such conpo%hit

il

vari ed and may conveniently be between about 2 percent to about 15

10

conpound in such

—5— B

—A— B2
—Z— 33
BRL,
ceeeree A
R
R s Rl
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s ~

s such that an effective{ dosage wi || be obtained. The ef fective dosage of
acti ve-<ithgredi ent enpl oyed may vasy dependi ng on t he particul ar conpound 20
enpl oyed, the node of administration, the condition being treated and the
severity of the condition being treated. When treating di abetes nellitus
and/ or hyperglycem a generally satisfactory results are 25 obt ai ned when
t he conpounds of the present invention are admnistered at a daily dosage
of fromabout 0.1 milligramto about 1 milligram per kilogram of aninal
body weight, preferably given in divided doses tWO_LQ”SLX—L+HES~a—daY‘ or

I n sustained rel ease form For nost
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30 Iargé nannalgjﬁ?ﬁé total daily dosage is fromabout 3.5 nmilligrams to

about 140 m ||
mlligrans.

general l.y xbe from ahx

dosage regi nren may be .

response. When treating obesity, in conjungti-on with di abetes apd{p}%ﬁ*'ﬁgé
!

hyper gl ycem a,

10

15

20

25

30

35

ms to about 70 35 mlligrans:
-40- provide the optimal{therapeutic

| gr armbis Seeaf.epah %ferdom about 3.5 mlligrans to about 5

n t he [dHEN mm A

i gkg adult human, the total dafTY {088 M bucet
, ik ] an%f:gh'}ﬁsjﬁzﬁqa aHit

+ s evreuantm v

or alone, generally

S

SUBSTITUTED 5-(2-((2-ARYL-2-HYDROXYETHYL)

AMINO) PROPYL) -1, 3-BENZODIOXOLES e

The present invention relates to novel
1,3-benzodioxole compounds which have antidiabetic
and/or anti-hyperglycemic properties in mammals. More
particularly it relates to novel substituted 5-(2-((2-
aryl-2-hydroxyethyl)amino)propyl)-1,3-benzodioxoles.

The present invention alsc relates to pharmaceutical
compositions comprising these compounds, methods for the
preparation of these compounds, as well as methods for
the use of these compounds in treating diabetes and/or
hyperglycemia and/or obesity in mammals.

BACRGROUND OF THE INVENTION

It is well known to employ medicinal agents in
the treatment of persons suffering from diabetes,
hyperglycemia and'obesity.

Ainsworth et al, United States Patent Wo.
4,478,849, disclose secondary amine compounds having the
general formula (I): .

f1
o =4
/ —CHOH—CHQ—NH-CSRS )R7-Y-X \ (1)
R3 RS

wherein Rl is a hydrogen, fluorine or chlorine atom or a
hydroxyl, hydroxymethyl, methyl, methoxyl, amido,
formamido, acetamido, methylsulfonylamido, nitro,
benzyloxy, ﬁethylsulfonylmethyl, ureido, trifluoromethyl,
or methoxvbenzylamino group; R, is a2 hydrogen, fluorine
or chlorine atom or a hydrox?iﬁgrogp{_R3 is a hydrogen

or chlorine atom or a hydrox&l groép; Rq'is a carboxylic
acid group or a salt, ester or 2mide thereof; Rs is a
hydrogen, chlorine or fluorine atom or 2 methvl,

methoxyl, or hydroxyl group or & carboxylic acidé groubd

THIS SHEET HAS BEEN |
REPLACED




satisfactory results are obtai ned when the conpounds of 5 t he present
I nvention are admnistered at a daily dosage of from1l n1||I?TdHIIQ aqu Hﬁﬂ
!L,K

10 milligrans pqmm@mgggégghgkm@g;nal body wei ght, preferablyi gﬂveﬁ Es

di vi ded doses tmo HRla day, or in sustained rel ease orn1 For
most*tar §e mamal “@m I a| |y dosage is from 10 aboul% o hoyowess
to about 1,400 m ,
mlligrans. In the case of a 70 kg adul t hunan the total dail y—dose-wit

erably from about 35 n1II|graNBito about 50
general ly be fromabout 70 mlligrans t ¢ Zbout 700 nllllgranﬁ This dosage
regi men 15 may be adjusted to provide the optinal therapeutlc résponse.

or a salt, ester or amide thereof; Rg is 2 hydrogen atonm
or a methyl or oropyl group; X is an oxygen atom or a
" bond; and Y is an alkylene group of up to § carbon atoms
or a bond, which have anti-obesity and/or anti-hyper-
5 glycemic activity.
Ainsworth et al, United States Patent No.

4,396,627, disclose secondary amine compounds of the
formula (II):

R R
1 4

CHOH-CHz—NH-C(RG)R7—Y—X~ (1I)

R3

10 wherein Rl, R2 and R3 are as defined in relation to
formula (I) or each independently represents a bromine
atom; R4 is an alkyl group of 1 to 10 carbon atoms
substituted by a hydroxyl, lower alkoxyl, oxo, lower
acyloxy or OCHzcozﬂ group or lower alkyl ester thereof;

15 RS is a hydrogen, chlorine or fluorine atom or 3 methyl,
methoxyl or hydroxyl group or a carboxylic acid group or
a salt, ester or am;de thereof; R is a hydrogen atom or
a methyl, ethyl or propyl group; R7 is a hydrogen atom
or a methyl, ethyl, or propyl group; X is an oxygen atom

20 or a bond; and Y is an alkylene group of up to six
carbon atoms or a bond; which are useful in reducing
high blood glucose and lipid levels in humans and
animals. ’

Ainsworthﬁét al, United States Patent No.
25 4,385,066 disclose arylethanol amine derivatives of the
- formula (III):

THIS SHEET HAS BCUN
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The tabl ets,

di cal ci um 20

pot ato starch, a Iubrlcant such as nagne3|unlsﬁeara¢ éy%§
sweé'tenlﬂg agent “‘ﬂm ME e, lactosesar saccharin. Wen:a ‘gé ?
formis a capsule,

above type, a liquid carrier such as a fatty oil. Various other material s

pills, capsules.—and the |ike may also contain awbpmdenmsuch—*—ﬂf
as gumtragacanth, acacia, corn starch or gelatin; eXC|p|ent§ §m¢hkasﬁﬁ‘uﬁht

%HR@Q@Be@delmdnt egrating agent such as corp starct; """

Btk st

of . the i

ain, in addition to materials ?5

may be present as coatings or to nodify the physical farm of ithe-desage
unit. For instance, tablets may be cqgted with shella¢ sugar or both. A

syrup or elixir

10

15

may cdﬁfaln 71 (III)
CH - CHZ - Nd - C -—{CHz‘n CO.ZH
R

2

wherein Rl and Rz are hydrogen or methyl; n is 1, 2 or
3; and Z is alkyl of 1 to 6 carbon atoms, alkoxy of 1 to
6 carbon atoms, halogen or hydrogen; useful in treating
obesity and/or hyperglycemia and/or inflammation in
mammals. .

Ferris, United States Patent No. 4,341,793
discloses secondary amine compounds of the formula (IV):

R

l -?1 (IV)
)’?3 - CHz - NH - C|: (Cﬂz@COZH
H o] 08 A

2

wherein Ay and A, are hydrogen or methyl; n is 1, 2 or
3; and R is hydrogen, chlorine, bromine, hydroxy, nitro,
amino or trifluoromethyl; which are useful as anti-
hyperglycemia agents or anti-obesity agents.

. Smith et al., United States Patent No.
4,309,443, disclose cinnamic acid derivatives of the
formula (V):

Ry

C'RT-C ( RB )COZH
CHOH- C*-Iz - NH - C(RS)RS - Y - X \ / (V)
1 !
R, Ry

wherein R, and Rz and R3 are as defined in relatiom to

1
formula (II); R4 is a hydrogen, chlorine or fluorine

THIS SHEET HAS BLEN |
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30 in addition to the active ingredient, sucrose as a sweetentfag-a it

gen
nmet hyl and propyl parabens as preservatives, a dye and a fI@vBTlng suchbasli

et e

cherry or orang gﬁ¥g&ﬁB;Q§§gmaptlve conmpounds nay al so b¢ adgm nirstered
parenterally So pensi ons of these active -41, 7 F QFROY
can be pfepared i mﬁ m‘ Emly m xed with a surfactant $uch a's Ve
hydr oxypr opyl cel | sions can flso be prepared |n-g4ycere~w»
| i qui d pol yet hyl ene- .

atom or a methyl, methoxyl or hyﬁroxyl group or a
carboxylic acid group or a salt, ester or amide thereof:
RS and RS are a hydrogen atom or methyl group; Ry and RG
are a hydrogen atom or methyl or ethyl group; X is an

5 oxygen atom or a bond; and Y is an alkylene group of up
to 5 carbon atoms; which have been found to possess
anti-obesity and/or anti-hyperglycemia activity.

Duckworth, United States Patent No. 4,382,958,

disclose secondary amine compositions of the formula

10 (VI):
s R (v1)
CH-CHz-NH—C—fCHz-}r© -0 - X-0H
OH RZ

wherein each of Rl and R, are hydrogen, methyl or ethyl;
R4 is hydrogen, fluorine, chlorine, bromine or
trifluoromethyl; each of R4 and RS is hydrogen,
15 fluorine, chlorine, bromine, alkyl having 1 to 6 carbon
atoms, or alkoxy having 1 to 6 carbon atoms; n is 1 or
2; and X is straight or branched alkylene having 1 to 12
carbon atoms; which are anti-obesity, hypoglycemia,
anti-inflammatory and platelet aggregation inhibiting
20 agents. )
Ainsworth et al., United States Patent WNo.
4,654,371, disclose secondary amine compounds of the
formula (VII):
(VITI)

25 wherein Ryg is a hydrogen atom or a methyl group; R,. is
a hydrogen atom or 2 methyl group and m is 1; usefu{ in

FENRRSEE et
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s

e e e AR i A
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glycols and m xtures thereof in oils. Under ordinary 5 conditions of
storage and use, these preparations contain a preservative tQ,prevent &th
growt h of m croonBALH.& #is el 1o RN81 Maceutical forms suitablie ‘ror i mjectAkize

use include steril ) _;e ions or 10 di spersions fand sterile %
powders for the'e 'ﬂ{mwﬁgﬂ _' r;repar ation of sterile injectiabhg §rj%-%pn§
or dispersions. | the form nmust be sterile and inust be fl uid;
to the extent that easy syringability exi-$ts. |t nust be stapfe tunder tTe
conditions of 15 manuf acture and storage and nust be preserved _agai nst
the contam nating actjon of ncroorganisnms such as

treating obesity and hyperglycemia in humans or 2nimals.

Ikezaki et al., United States Patent No.
4,490,392 disclose benzylalcohol derivatives of the
formula (VIII):

5 (VIII)

R  OH CH,
|
NE - CH - ca

wherein R is hydroxy, benzyloxy, halogen or alkoxy

p

having 1 to 4 carbon atoms and Ring A is monomethoxy-
phenyl, dimethoxyphenyl, trimethoxyphenyl or 3,4-methy-
lenedioxyphenyl; which are useful as anti-diabetic
10 agents.
Ferris, United States Patent No. 4,432,993
discloses 2-(2-benzofuranyl)ethanolamine derivatives of
the formula (IX):

51 Ry
% .] \ ] (1X)
CH - CH, - NH - C —4CH. 34— -R
2 2 3
N No ] | n
OH RZ

15 wherein Rl is hydrogen or methyl; R, is hydrogen or
methyl; R3 is hydroxy, hydroxy(cl-cs)alkoxy, benzyloxy
or a group X-Y-Z wherein (i) X is a bond or oxygen, Y is
a C;-C, straight or branched alkylene, and z is hydrogen
or carboxy; or (ii) X is a bond or -0-CH,~-, ¥ is a C,y-Cg

20 straight or branched alkenylene and 2 is carboxy; R, is
hydrogen, hydroxy, halogen, Cl-C6 alkyl or Cl-C6 alkoxy:;
and n is 1, 2 or 3; which have anti-obesity, hypoglycemia,
anti-inflammatory, and platelet-aggregation inhibiting
activity.

25 Ainsworth et z21., United States Patent No.
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bacteria and fungi. The carrier can be a solvent or dispersion_nedium
cont ai ni ng, for—exanpte;—water—et hanol, polyol (e.g. glycqukdrpﬁapylenﬁq
gl ycol and 20 | i UId polyethylene egcoI) SU|tabIe m xt ur smLhen@Qmeaﬁd
vegetable oi | s. TH srRramReslagel t he present invention alsp 0ssess ut|I|ty
for i ncréasing | tion and/or inproving |ean reatﬂﬂbétitv?@tno
I n edible 25 ani i1 A gul ate animals and poul try. i mal feed
conposi tions effectlve for increasing |ean meat deposi tioniand for
i nproving lean neat to fat ratio in poultry, sw ne, sheep, 'goats, .donestic.
pets and cattle are generally prepared by

4,338,333 disclose ethanamine derivatives of the formula

(X):

foe

R
1
R [ .
L §  (x)
\ | / —CHOH - CH, - NH - C(R4)(Rg) - ¥ - X -
R -7 -
3 0-2-CO,H

wherein Rl,'R2 and Ry are as defined in relation to
formula (I) or each independently represent a bromine

(V)]

atom; R4 is a hydrogen atom or methyl group: Rg is a
hydrogen atom or methyl group; Re is a hydrogen,
fluorine or chlorine atom or a methyl, methoxyl or
hydroxy group; X is an oxygen atom or a bond:; Y is an
10 alkylene group of up to 6 carbon atoms or a bond; and 2
is an alkylene, alkenylene or an alkynylene group of up
to 10 carbon atoms; which possess anti-obesity and
anti-hyperglycemia properties.
Ikezaki et al., United States Patent No.
15 4,032,575 disclose benzylalcohol amine derivatives of
the formula (XI):

OH ocH, (X1)

@ NH - CHZCH2 - OCH3

wherein Ring A is monohydroxyphenyl; which induce a
decrease in blood sugar levels when Ring A is
20 2-hydroxyphenyl.
Holloway et al., United States Patent No.
4,772,631, disclose phenoxyacetic acid ethers of the
formula (XII):
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30 m xi ng

t he conpounds of the present invention with a sufficient anount

of animal feed to provide fromabout 1 to 1000 ppm of the anpoundw+nm%heww
feed. Animal feed supplenents can be prepared by adn1X|ngqu¢uﬁ 75%h 6 959@

by wei ght of

suitable for

a conpound of the 35 present invention with abetut—5%10"]

n

about 25% by wei ght -42- of a suitable carrier or diluent.
$ % ﬁhga %?ﬁe

fol | ow ng:

10

15

20

25

use to nake up the feed supplenent conposi ti

al fal fa meal, soybean neal ;‘cottonseed U

Ry , (XII)

| L Ry OCH,7Z
' R

3

wherein R1 is hydrogen or fiuorine; R, and Ry are hydrogen
or alkyl having 1 to 3 carbon atoms; % is CH,0H or a group
-COR4 in which R, is oH, NHZ or alkoxy having 1 to 6 carbon
atoms; which are useful in treating obesity and related
conditions.

Philion, United States Patent No. 4,751,246
disclose benzenemethanol and ethylamine compounds of the
formula (XIII):

RSO _ (XIII)
OH Fl R2
YO CH - CH - NH - C-{CH oy Ar
R3
wherein Ry, Ry and Ry are independently hydrogen or
lower alkyl; n is an integer from 1 to 3; Ar is phenyl,
methylenedioxyphenyl or phenyl having from 1 to 3
substituents selected from the group consisting of halo,
lower alkyl, hydroxy and lower alkoxy: R is lower alkyl;
ané Y is hydrogen, lower alkyl, lower alkoxy, lower
alkyl; lower alkanoyl, aroyl, benzenesulfonyl or toluene-
sulfonyl; which are useful as anti-hypertensive agents.
' It has now been discovered that a group of
novel substituted 5-(2-((2-aryl-2-hydroxyethyl)amino)
propyl)-1,3~benzodioxoles possess vastly increased
anti-hyperglycemia and anti-obesity properties with
greaﬁerllg selectivity in comparison with the prior art
compounds. The compounds are therefore useful in
treating diabetes, hyperglycemia and obesity, exhibiting
minimal side effects, i.e. heart rate increase and

muscle tremor in humans and animals, when formulated



oil nmeal, linseed oil neal, sodiumchloride, cornneal, 5 cane nol asses,
ur ea, bone meal , corncob neal and the |ike. The carrier promotes d U -
di stribution of the active ingredients in the finished feed fnte‘mhl tffﬁe‘
suppl ement is blended. It thus perfornms an inportant functlon "By “ensuring %
proper dfstribution of 10 the active ingredi ent throughout'tnevﬁﬁgﬁ*@gg
the supplenent is used as a top dressirg-for the feed, it IlkeMAse hel ps tL
ensure uniformty of distribution of the active material across the- tTopot”
the dressed feed. 15 The prefered nedi cated swine, cattle,
sheep and goatinftee@hgemercaJdyi cadntcmpolsiatoAs0l to 400 grans

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a comparison of the selectivity
between a compound of the present invention and a prior
5 art compound.

-1

FIG. 2 shows a comparison of the selectivity
between a compound of the present invention and a prior
art compound.

SUMMARY OP TEE INVENTION
10 According to the present invention there are
provided new compounds of the formula (XIV):

R

—-X - C - CH

{(XIV)

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

R' 0-¢Y
| \
N or ) N —

'
OR

—CH - CH
*

5 -
L ’ ' . * »
20 wherein R is selected from the group consisting of
hydrogen, C1 to C4 alkyl and Cl_to C4 acyl and Y is
selected from the group consisting of carbonvl and .

thiocarbonyl; R, and R3 may be the same or different and




of active ingredient per ton of feed, the opti mum anount for these aninmals
usual Iy being about 50 to 300 grans per ton of feed. 20 77 T T TRE T

preferred poultry and donestic pet feeds usually contain aUGuttQ;OT“tb“ﬁab
grans ang, preferably 10 to 400 grans of active ingredient|per ton of feeq.
For parenteral adm nistration the conpounds of the present | ngeniingmaomy ibd
prepared in the formof a 25 paste or -3-pel |l et and admni pi stered as an |

i mpl ant, usually under the skin of the head or ear of thejanrmat—tmn-which
increase in | ean nmeat deposition and inprovenent in lean pean to fat ratio
i s sought. In géfersfileqkadnicamithedticoiust caniséstingobfebydrogen and

Cy to C, alkyl; Rg and R, are selected from the group
consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -CHZOCHZCOOR7 and -CHZOCHZCHZOR7, where
Ry is hydrogen or C, to C, alkyl; with the provision
that Rg and Re may not both be hydrogen; and the
pharmaceutically acceptable salts and esters thereof,
the enantiomers thereof, the racemic mixtures thereof
and the diastereomeric mixtures thereof.

The compounds of the above formula have
centers of asymmetry at the carbon atoms marked with an

10

asterisk. The compounds may, therefore, exist in at
least two and often four stereoisomeric forms. The
present invention encompasses all stereoisomers of the
compounds whether free from other sterecisomers or
admixed with other stereoisomers in any proportion and
thus includes, for instance, racemic mixture.of
enantiomers as well as the diastereomeric mixture of

15

isomers.

20 A preferred embodiment of the invention is
compounds wherein R1 is one or two groups as defined
above. A more preferred embodiment is compounds
wherein R, is two of the defined groups.

Preferably both asymmetric carbon atoms have

25 the R absolute stereochemical configuration.

The absolute configuration of any compound may
be determined by conventiénal X-ray cyrstallography.

The preferred compounds are (3*,5*)-(+/-)—5-(2-
({2-(3~chlorophenyl)-2-hydroxyethyl)amino)propyl)-1,3-

30 benzodioxole-2,2-dicarboxylic acid, dimethyl ester;
(R*,R*)=(+/-)-5-(2-((2-(3~chlorophenyl)-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
diethyl ester; (R*,R*)-{+/-)-5-(2-((2-(3-chlorophenyl)-
2-hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2-di-

35 carboxylic acid, diisopropyl estet; (R*,R*)=(+/-)-5-(2-((2-



30 I njection of a sufficient amount of the conpounds of the.present
invention to provide the animal with 0.001 to 100 ng/kg/ dayRuoft :hody: vk gEit
of the active ingredient. The preferred dosage for sw ne, 'cakfbemmsheepwand
goats is in the range of fromO0.001 to 50 ny/kg/day of body;35 e g‘; qf
acti've i Agredient; whereas, the preferred dose -43- | evel ﬁb&ﬂpﬁhF'Pyz
and donestic pets is usually in the range qf from0.001 to 35_nuo/kglday. of
body wei ght. Paste formul ati ons can be pfég dr ed by i

Ci e+ e e man )

{3-chlorophenyl)-2 hvdroxvothvl)amlno)ozoov‘) 1,- benzo-
dioxole-2,2-dicarboxylic acid, disodium salt; (R R } -
(+/-) ((5-{2-(5-(3-chlorophenyl)-2-oxo-3~-oxazoli-
dinyl)propyl)-1,3-benzodioxole-2,2-diyl)-bis-(methy-
leneoxy)bis acetic acid, dimethyl ester; (3*,3*)—(+/—)-3—
{2-(2,2-bis(2-hydroxyethoxy)methyl)-1,3-benzodioxole-5-
yl)-l-methylethyl)S5-(3-chlorophenyl)-2-oxazolidinone;
(R*/R™)=(+/-)=((5-(2-((2-(3-chlorophenyl)~2~hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-diyl)bis{methyleneoxy))
10 bis acetic acid, dimethyl ester; (5*,5*)—(+/—)alpha-(((2-
(2,2-bis(2-hydroxyethoxyl)methyl)-1,3~-benzodioxole-5-yl)~
l-methylethyl)amino)methyl)-3-chlorobenzenemethanol; and
the optically active derivatives thereof.
Also according to the present invention there
15 is provided a method of treating diabetes and/or hyper-
glycemia and/or obesity in humans or other mammals which
comprises administering to a human or other mammal an
antiobesity effective amount or an anti-hyperglycemia
effective amount of a compound of the present invention.
20 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 for increasing
25 the cortent of lean meat in edible mammals, 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
30 the present invention and a process for the resolution
of the optical isomers of the present invention and
salts and esters thereof.

35



di spersing the active conpound in a pharmaceutically acceptahle.oil .such-as
peanut oil, sesane oil, corn oil or the like. Pellets contarmiyg:anT SHEET
ef fective anmount of the conpounds of the present inventiaon rean-be-prepared
by 10 . adm xi ng the conpounds of the present invention ﬁﬁthw i L nti

¢ . . : H 5'.:'\‘&.'7 S8
such’as carbowax, carnuba wax, and the like, and a Iubrlcadt,ﬁéu Y dg™

magnesi um or cal ci um stearate, can be added to inprove the jpelleting. ...
process. It is, or course, recognized tBa “nore than 15 one pellet my
be adm nistered to an animal to achieve the desired dose |evel which w H-

rovide the increase in |l ean neat deposition and i rovement in | ean neat
?o DETAILED DESCRIPTION OF THE I NTION

The disease diabetes mellitus is characterized
by metabolic defects in production and utilization of
glucose which result in the failure to maintain

5 appropriate blood sugar levels. The result of these
defects is elevated blood glucose or hyperglycemia.
Research on the treatment of diabetes has centered on
attempts to normalize fasting and postprandial blood
glucose levels. Treatments have included parenteral

10 administration of exogenous insulin, oral administration
of drugs and dietary therapies.
| Two major forms of diabetes mellitus are now
recognized. Type I diabetes, or insulin-dependent
diabetes, is the result of an absolute deficiency of
15 insulin, the hormone which requlates glucose utilization.
Type II diabetes, or insulin-independent diabetes, often
occurs in the face of normal, or even elevated levels of
insulin and appears to be the result of the inability of
tissues to respond appropriately to insulin. Most of
20 the Type II diabetics are also obese.

The compounds of this invention were tested
for hypoglycemic and anti-obesity activity according to
the foliowing procedure.

Obese mice (CS57 Bl1/6J (ob/ob)), and/or

25 diabetic mice (CS57 Bl/KsJ (db/db})) were obtained from
Jackson Laboratories, Bar Harbor, Maine. Obese rats
(fa/fa) were obtained from Charles River Laboratories,
Wilmington, Massachusetts. Obese mice were 8 weeks of
age and diabetic mice were 9 weeks of age at the start

30 of the test. Obese rats were 12 - 14 weeks of age at
the start.

The test compounds were dissolved in methanol,
mixed with powdered Purina rodent chow on a weight of

compound to weight of chow basis and thoroughly dried.
35
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fat ratio desired. Mreover, it has been found that inplants may al so be
made periodically during the animal 20 treat nent peri.od.in-order
to' maintain the proper drug level in the animal's body. ThepetHad! ¢ fﬁe
present ipvention has several advantages; for the pet. OMﬂ&PWOF“VEfETFﬁHYIﬁn
who W shes to increase |eaness and trimunwanted fat 25 9 §%§ ‘
animal s, the present invention provides the neans by whi.ch tThi $46 1
acconplished. For the poultry nen and swilze — ai sers, u5|né the_met.hod..of
the present invnetion yields |eaner animls which conmmand hlgher prices
fromthe neat industry. 30 o e e e
Groups of & control mice or rats received

PRV PINE S

vehicle (methanol) treated chow.
Groups of 6 test mice were fed ad libitum for
up to seven weeks and food consumption was measured
5 daily by weighing the food bins before and after the
addition of fresh chow. Thus, a 40 g mouse, fed the
test compound at a concentration of 0.02 percent of the
diet, would receive a dose of 20 mg/kg/day if it ate 4 g
of chow per day.
1o Groups of 6 test rats were fed 25 g of chow per
day for one month. Except for the first day or two,
they consumed all their food cach day. ﬂhen these
animals are fed ad libitum, they consume 26 g of chow per
day and the compounds have no effect on food consumption.
15 The mice or rats were weighed before the first
treatment and once at the end of each indicated
treatment period.
Blood samples were collected before the first
treatment and once at the end of each indicated
20 treatment period by retro-orbital puncture using
heparinized capillary tubes.
Plasma was separated by centrifugation in a
Beckman microfuge for 5 minutes. Plasma glucose
concentrations were determined with the Beckman glucose
25 analyzer which uses a glucose oxidase method.
The results of these tests on tepresentative
compounds of this present invention and a comparative
compound of the prior art appear in Table T - T1II.

30
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10 Each of the treatnments are tested in 1 to 3 replicates.,
i.e., in 3 cages of 5 mce each. There are 10 cages of 5 05 J,o} ‘m e each. A
Test conpounds are nmixed in the diet at the dosage |evel ih lcated—fFeed~

and .water,-are offered ad |ibitumfor a 12-day test 15 i period. Jhe &
mce are weighed as a group of 5 and the wei ght gain detern11e8 f?ﬁ?h@‘%1qe
are sacrificed by cervical dislocation. The right uterlné fat pad of eagh
nouse i s renoved. The fat pads f or each cage of 5 mice ar é melghed as a
unit. The fat versus body wei ght 20 ratio is determ ned. using the —

absol ute weights of the fat pads and the absol ute body weight. It can be

seen that a reduction in faf Pad :
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5 activity wthout interferring wth normal aninmal grow h.
DESCRI PTI ON OF TEE PREFERRED EMBCDI MENTS The fol | ow ng: speCIfrC'exaﬁﬁr§§”“““f
illustrate the present invention. They are not to be constr éd-to-10"! Sk
limt the,clains in any manner whatsoever. EXAMPLE 1
(RF,R*)-(+/-)-5-(2-((2-(3-Cnl orophenyl) - 2-

hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi oxol e- 15 l ! 07 KoY -
2,2-dicarboxylic acid, dinmethyl estefglo a mixture of 53.2 b bf .
trimethylsilyl cyanide and 0.5 g of anhydrous alun1nun1chlor|de under argon
I s added dropwi se 75.3 g of 3-chl orobenzal dehyde -

The z2bove Table I demonstratss that compounds

r
[ S
'
i

of the present invention and the é:harmaceutically active
salts thereof effectively lower blood glucose levels
when administered orally to genetic strains of hyper-

S glycemic mice which are animal models of type II diabetes.
The compounds of the present invention are also seen, in
Table II, to decrease weight gain when administered to
genetic strains of mice and rats which are animal models
of obesity. The exact mechanism by which they act is

10 not known and the invention should not be construed as
limited to any particular mechanism of action.

As effective hypoglycemic and weight loss
agents, these compounds are useful for the treatment of
hyperglycemia and obesity in Type II diabetes.

15 SELECTIVITY

[3-Adrenergic receptors can be divided into 1
& and B3—subtypes. Activation of Bl-:eceotors invokes
increases in heart rate while activation of ﬁz—recentors

stimulates glycogen breakdown in muscle and thereby

20 prevents glycogen synthesis. Activation ofzszeceptors
stimulates lipolysis (the breakdown of adipose tissue
triglycerides to glycerol and free fatty acids), and
thereby promotes the loss of fat mass. Compounds that
stimulate BB-:ecepto:s will have anti-obesity activity.

25 In addition, they have hypoglycemic or anti-diabetic
activity,- but the mechanism of this effect is unknown.
A compound that selectively stimulates[33—receptots,
i.e., has little or no ﬁl or Bz-activity, will have the
desired anti-diabetic and/or anti-obesity activity, but

30 without the undesirable effects of increased heart rate
qgl-effoct) or muscle tremor (L%-effecr).

Selectivity of a compound was determined using
the following procedures. The effect on heart rate
an-effect) was determined using isolated right atria.

35 Guinea pig hearts were placed in a vetri dish conta%ninq




at such a rate that the reaction tenperature does not 20

80[err]C
with ether.

silyl-3-chloromandel onitrile (70-77[err]C) as a pale yellom125

liquid. To a mxture of 34.7 g of sodi um borohydride and 500 Wi g NOv
tetrahydrofuran is added 104.6 g of trifluoroacetic acid oveg 40 nlnutes

with stirring in a 20[err]C water bathy7A 110 g portion of
-silyl- 30 3-chloromandel onitrile is added fver.-45.- e e
mnutes, followed by 150 m of tetrahydrofuran. The mixture is

O-trinmethy

10

15

20

25

30

asrated Krebs Henseleit bicarbonate buffer (KHB) of the
following composition (mM): NaCl, 112,9: KC1l, 4.7:
KHZFU4, 1.2: MgSO, 7820, 1.2: NaHCO3, 25.0: CaClz, 2.4
and glucose, 11.5. The buffer was continuously aerated
with ‘95% 02 - 5% co,. The right atria were dissected
and clamped at one end to a tissue holder and electrode
assenbly (MRA Corp.) and tied at the other end to a
force~displacement transducer (Gould-Statham, Burco).
The tissues were maintained at 32°C in a 50 ml capacity
glass chamber (MRA Corp.) preloaded with 0.5g tension.
Heart rate was monitored by a Grass polygragh. After
equilibration for two hours, the atria were exposed to 1
X ID~5M isoproterenol for 5 minutes. The increase in
heart rate was calculated and considered to be the
maximum response for that tissue. The tissues were then
washed and allowed to equilibrate for 90 minutes.
Cumulative concentration-response curves were then
determined@ for each compound or vehicle. All responses
were measured 5 minutes post-exposure. The responses of
each compound were expressed as a percent of the
response to isoproterenol. The molar ECqq value is the
concentration of compound that gave 50% of its own
maximum increase in heart rate.

The ﬁz—effect of the compounds was determined
by their ability to inhibit the insulin-mediated
incorporation of 14C~glucose-into glycogen in isolated
muscle. Soleus muscle from mice were dissected, tied at
each end, and placed in a clamp to maintain tension.

The clamped muscle was added to a vial that contained 2
ml of KHB with 1.5% bovine serum albumin, 0.3 mU/ml
insulin, SmM (U—I4C) glucose, and the appropriate
additions of compound or vehicle. The vial was gassed
with 95% O2 - 5% COZ’ cappred, and the tissue incubated
for one hour in a rotating water bath a2t 37°C. The
muscle was then removed, rinsed in ice-cold saline,

exceed

The m xture is stirred for 30 mnutes, then filtered @nﬂ)masned
The conbined filtrate and wash is evaporated to a@,guigwhﬂéﬁni
di st,i.l  eg.on a Kugel rohr giving 107.4 g of O-trimethy-
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stirred overni ght

dropwise with ice bath cooling. The mixture is then stirred at room. ...
tenperature for 1 hour, 35 filtered through di at omacepls-reart.h :

washed wi;th tetra- hydrofuran and the conbined filtrate andjwash. .are...-
47- _ concentrated in vacuo until nost of the tetrahydrofurantis renoved.

10

15

20

25

30

35

Bmaarimanierronr 73

g
3 —_
o rensnn et

blotted and weighed. t was then added to 1 ml of 30%
KOH containing 5 mg/ml of oyster élycogen, boiled for 10
minutes, and 0.4 ml of 2% Na,s50, and 3.2 ml of 100%
ethanol added. After standing overnight at 4°C, the
glycogen was pelleted by centrifugation, washed once

with 66% ethanol, and repelleted. The pellet was

i A YIS E

{

st

250 ml portion of water and 150 ml of concentrated hydrochllrﬁciﬁﬁﬁﬂﬁeﬁ}ﬁ

added, the solution is heated on a steamgbath for 1.5 hours, gooled and. . ...

dissolved in 1 ml of water and the amount of radiocactivity

pteéent determined by liquid scintillation. The =
decrease in radiocactivity incorporated into glycogen by
each compound is expressed as a percentage of the
decrease obtained in the presence of 1 X 10™'M

isoproterenol. The molar BC50 value is the concentration

of compound that gave 50 percent of its own maximum
percentage decrease in insulin-mediated incorpo:atioh of
14C-glucose into glycogen.

The ﬁ3-effect of the compounds was determined
by their ability to stimulate adipocyte lipolysis. Rat
epididymal fat pads were excised and placed in 0.9%
saline. Four grams of tissue were transferred to a2
flask with 20 ml of aerated Krebs-Henseleit bicarbonate
(KHB) buffer containing 3% fatty acid-free bovine serum
albumin to which 75 mg of crude bacterial collagenase
(Worthington) had been added. The tissue was incubated
for about 45 minutes at 37°C with gentle shaking. The
cells were then washed three times with two volumes of
KHB buffer, filtered through two layvers of gauze, and
brought to a final volume of 80 ml with KHB buffer. One
ml aliguots of the cell suspension were added to plastic
test tubes containing the appropriate additions of
vehicle or compound. The cells were gassed for 1 minute
with 95% O,-5% €Oy, capped, and incubated at 37°C with
continuous shaking for a total of 30 minutes. The
reaction was stopped by adding 0.1 ml of 30% perchloric
acid and 0.1 ml of chloroform. After centrifugation,

0.5 ml of supernatant was transferred to another test

T
3

in the 20[err] C water bath, then 500 ml of water is adde

i
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extracted twice wth dichloronmethane. The aqueous extracts are conbi ned, —

made strongly basic with 200 m of 1ON sodi um hydroxide in d'%odllng b&th -y
and extracted four tines with dichloronethane. The dlchloroWEthane extracis,

are ,conbined, washed twice with water, dried 10 and evapdrated to a 1
yellow oil. This oil is dissolved in ether, filtered through ﬂl@@bﬂﬁé‘@%&
earth and evaporated to an oil. This oiljgs distilled on a Kpgelrohr givin

58.73 g of 2-(3-chlorophenyl)-2- hydroxyethylam ne as thick brangg€™sil. 15
A nmixture of 4 g of 2-(3-chlorophenyl)-2- hydroxyethylamne, :{4.53 g Of .o

3, 4-di net hoxypbapy! andt aearrdlgzet a@dhumcyaﬁpb@fomymrtg@o [fQ M of
3
met hanol is
triethanolamine. The amount of glycerol generated from

the hydrolysis of endogenous triglycerides was
determined in a coupled-enzyme spectrophotometric assay.

5 One-tenth milliliter of the neutralized extract was
added to a test tube that contained 0.91 ml of an assay
mixture comprised of the following: 0.84 M glycine,
0.42 M hydrazine sulfate, 4.2 mM EDTA, 0.9 mM//~NAD, 9.9
mi MgClz, 1 mM ATP, 17 U of glycerophosphate

10 dehydrogenase, and 4.3 U of glycerokinase. The test
tubes were incubated for 40 minutes at 37°C with
constant shaking. The amount of NADH generated, which
is proportional to the amount of glycerol, was
determined from the increase in absorbance at 340 nm.

15 This value was corrected for the amount of NADH
generated in the absence of glycerol by incubating
another aliquot of the neutralized extract with the same
assay mixture but without glycerokinase. The molar ECcq
value is the molar concentration of compound that gave

20 50% of that compound's own maximum rate of lipolysis.

Figure 1 shows a comparison of the selectivity

of a compound of the present invention CL1 (R*,R*)=(+/-)-
5-(2-((2-(3-chlorophenyl)-2-hydroxyethvl)amino)propyl)-1,
3-benzodioxole-2,2-dicarboxylic acid, dimethyl ester

25 hydrobromide with that of the corresponding prior art
compound, BRL1 {R*,R*)={(+/-)-(4-{2-((2-(4-chlorophenyl)-2-
hydroxyethyl)amino)propyl)phenoxy)}-acetic acid, methyl
ester (Beecham).

The results indicate that prior art compound

30 BRL, has slightly greater [% potency, but that it also
has more of the undesirable ﬁl and )02 activities than
does CLl. Figure 2 shows a comparison of the selectivity
of a compound of the present invention CL, (R*,R¥)=(+/=)-
5(2-((2-(3-chlorophenyl)-2-hydroxyethyl)amino)prooyl)-1,3-

35 benzodioxole-2,2-dicarboxylic acid, disodium salt with



stirred for 3 hours and then worked up giving 7.5 g of oil. This_ Qil_is
purified by chromatography, eluting with hexane: ethyl acetate (Lf&)ﬂﬁ%hﬁ@,¢m T
ethyl acetate, giving 5.35 g of 3-chloro-al pha-(((2-(3, 4-di netfhgxy-- wwmemm".;
pheny) ) -1-nmet hyl et hyl ) am no) net hyl ) benzenenet hanol as thick y |kOMI syru A f
!

m xture of 4.39 g of 3-chloro-al pha-(((2-(3, 07 NOV 994
4- di met hoxyphenyl ) - | - met hyl et hyl ) am no)}R@ethyl ) benzene- net han Il 4.5 9 of
carbonyl diim dazole, 13 m of triethylamne and 45 m of tetr hydrofuran B
are stirred overnight, then poured into water and extracted tw-ee-w-th ...
et hyl acet at e.tTEh € oatesReNe iinde pEdoi AEd, cemsoREdd303RL, (R*,RFde (wi/Eh-2N

hydrochloric %ﬁb%a-%%%%‘Mf}BJﬂéﬁ@%axg&b%d -ylj~-l-methvlethyl)amino)

methyl)-3-chlorobenzenemethanol (Beecham).

R T S |

S—

The results indicate that CL, has slightly

wn

greater[?% potency than does BRL,. CL, has no measurable
£ﬁ activity whereas BRL, has significant'[?1 activity.
CL, showed only minimal 02 activity at 1 x 10"4M whereas
BRL, was a full agonist with measurable activity at 1 X
10'gu. Thus, both of the prior art compounds have more
10 of the undesirable activities than do the corresponding

compounds of the present invention. These results are

summarized in Table IV below,

Table IV also summarizes the relativez33

potencies of the resolved forms (RR and SS) of both the
15 salt (CLz) and methyl ester (CLl). It can be seen from
this data that the majority of activity resides with the
RR isomer in each case. In the case of the disodium
salts, the RR enantiomer is 47 fold more potent than the
SS enantiomer. 1In the case of the methyl ester, the RR

20 isomer is 36 fold more potent.



and evaporated to an oil.
hexane: et hyl acetate (3:1 t
evaporated giving 2.02 g of

This oil

I s chromat ographed, el uting.w-t.h N _
0 2:1). Fractions 16-19 are conbi neld mndarEar T SHEET
a colorless syrup. To an ice cold} sohut-i on..of

et e e

1.71. g of,.this syrup in 70 m of dichloronethane is added -1{48- dr opwi se
1.3 m of boron tribromde. The mixture is stirred at O[err] tio [5[%@rrijlY ighs
15 mnutes, then at roomtenperature for-2RQlntnutes, quenched [vm th water
and stirred for 20 m nutes. The dichl oronet hane | ayer is
TABLE IV .
3= SELECTIVITY COMPARISON
Glycogen
Conmpound Lipolysis(‘oa) . R.A. Rate (Bl) Synthesis (ﬁz)
(ECgq. M) (EC,, M) (EC.q, W
Salts: -9 -3 4
cL, 6 X 10 >10 >1 x 16”7
-9

cL, 3 %10

cL, 1.4 x 1077 - -

BRL,** 9 x 1072 5.6 x 1075 8 x 10

Esters: -5 -8 -7

cL, 3 %10 1.4 X 10 8 X 10

CL 8 x 1672 - . -

cr 2.9 x 1077 - -

-8 -7 -7
BRL, *+* 1.3 X 10 2 x 10 1.2 % 10
Isoproterenol 1.2 X 1078 1.5 x 107° 8 x 1077

[33 = SELECTIVITY ((BCcq - [} or 2,)/(BCqs = [3))

Selectivity for

Relative Selectivity

Lipolysis over: (CL/BRL)
Atria Gly. Syn. Atria Gly. Svyn.
Salts:
(:I..2 >167,000 >16,700 >268 >198
BRLZ** 622 89
Esters:
CLl 47 27 3.1 3.0
. BRL,*» 15 9
Isoproterenol 0.1 . 0.7
cL, = (R',R*)-(+/—)-5-(2r((2-(§—chloropheng1)-Z-hydgoxyeghyl
amino)propyl)-1,3-benzodioxole-2,2-~dicarboxylic acid,
dimethyl ester hydrobromide
CLy = (R*,R*)-{+/-)}-5-(2-((2~-(3-chlorophenyl}-2-hydroxyethyl

amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
disodium salt -



5 separated, washed with brine, dried and evaporated, giving 1.6 g of
e A

(R, S*)-(*/-)-5-(3-chl orophenyl)-3-(2-(3, [ QLD ANEATIT e
4- di hydr oxyphenyl ) - 1- net hyl et hyl ) - 2- oxazol i di none as a foanyisqtyJ§;A§fiwfff7
m xture of-0.8 g of the above oxazolidinone, 10 0.74 g of {diethyl 1
di brononmel onate, 1.2 g of anhydrous potassium carbonate and 20 /mgdhpy 1994 |
acetone are stirred overnight wth the addi4d on of a few drops|of diethyl i
di bronomal onate. The mixture is filtered, washed with acetoné ang ttre-— -
conbined filtrate and wash are 15 evaporated to a yellow oil. The oi

is purified by flash chromatography, eluting with 5 percent acetone in
tol uene. The pure fractions are conbi ned and evapor at ed,

BRL1 = (R*,R*)~(+/~)=(4~(2~{({2~-(4~chlorophenyl)-2-hydroxy-
ethyl)amino)propyl)phenoxy}-acetic acid, methyl ester

BRLZ = (R*,R*)=(+/-}-{4~(2~((2-(3~-chlorophenyl)-2-hydroxy-
ethyl)amino)propyl)phenoxy)~acetic acid, monosodium
salt

** = comparative example

CL, = (RyR)={+/=)=5=~{2~((2-(3~chlorophenyl)-2-hydroxyethyl)-
amino)propyl)~1,3-benzodioxole-2,2-dicarboxylic acid,

N disodium salt,

CL4 = (8,8)=(+/-}-5-(2~((2-(3-chlorophenyl)}-2~hydroxyethyl)-

amino)propyl)-1l,3-benzodioxcle-2,2-dicarboxylic acid,
disodium salt.

CLg = (R,R)-(+/~}=5-{2-((2-(3~chlorophenyl}-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
dimethyl ester hydrobomide.

CLg = (§,S)=(+/=)-5={2=-((2-(3=-chlorophenyl)-2-hydroxyethyl}-

- amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,
dimethyl ester hydrobomide.

The results indicate that the compounds of the
present invention, CL, and CL; are 200 and 3 times more
selective for lipolysis than are the prior art
conmpounds, BRL, and BRL, respectively.

s In addition to the abilities of the compounds
of the present invention described hereinabove, some of
the conpounds of the present invention are useful in the
preparation of other compounds of the present invention.

The compounds of the present ianvention may

10 generally be prepared according to the follawing
. p:écess, the process comprising:
(a) reacting a compound.of the formula

Y
7/ N\
0 N ——-§R3CH1— (0]:1
Rl Rz |31
Ry
15 with a ketalizing reagent of the formula
,/zcozﬁa
2
COuRg

wherein R], R2, R3 2nd R4 are as above-defined in
relation to formula .{XIV) and Rg and R9 are Cl to C4



giving 766 ng of (R, S*)-(+/-)-5-(2-(5-(3-chlorophenyl)-
2- 0x0- 3- oxazol i di nyl ) propyl ) -1, 3- benzodi oxol e- 2, 2-di - 20
acid, diethyl ester as a colorless oil. A mxture of 636 ngy
di ethyl ester, 23 ml of SN sodi um hydroxide and 44 ml of et

at reflux under argon overnight, then cool ed and evapor at ed;

residue is taken up in 25 met hamod33-pl aced in an ice

REPEAEBERT BIEET

of “Theabove”

hanoh -af &, Neat ed
The ‘s ! 5%

D alt-1 R e s s

hydrogen chloride gas is passed through the solution for 3-
m xture is stirred for 1.5 hours theqéggured cautiously in

aqueous sodi (h K k@Mt ks ahthalemeth
acetate 30 o pAXAEAElal SoMBShR Y thdredigudried, filte

4

A

O\ Rg
N —iR3—caz~@ ><
o/ R
9
Ry Ry
Ry

4 m nutes. This
to—saturatet--=

0§ & FaRaenY lacdt dthdocRribongtihy|

red and

wherein Rl' R,, R3, R, and RB and R9 are as above

5 defined; and, either

(b)(i) reacting the product of step

(a) with

a base followed by an acid and alcohol to produce a

compound of the formula

0, R
QF NE — CR,—CH
37 CH3
R, A
R, R; o/ ‘g,

10 wherein Ry, Ry, Ry and R, are as defined above
and'R6 are alkoxycarbonyl; and optionally
(b)(ii) reacting the product of step

and Rs

(b)(i)

with a reagent or reagents for converting the groups
represented by Rg and Ry to carboxy, hydroxymethyl,

or C1 to C4 alkyl; or
(c)(i) reacting the product of step (

hydrogen

a) with a

carbonyl reducing agent to form a compound of the formula



evaporated to an oil. This oil is purified by flash chromatog qmqmg Ehul 8geeT
wi th et.hyl acetate. The pure fractions are conbined and evapofa ~e~€l»~»g4mx,1.|4@@,..,”..g

264 ng' of the desired product as a colorless oil. 35 - 49- EXANPEEIZ
(R, S*)-(+/-)-((5-(2-(5-(3-chl orophenyl) - 2- 07 KOV 159

i
!
0x0- 3- oxazol i di nyl ) propyl -1, 3- benzodi oxol e- 2, 2-di yl) bi s(net hy !

eneoxy) bi s
acetic

-24-
0
|
0, CH,OH
0 N — CR, — CH, 7
‘ 3 2 ”
R \
Ry o' CH,OH
R
Y |

wherein Rl, Ry Ry and Ry are as defined above; and
(c)(ii) reacting the product of (c)(i) with a
reagent or reagents for converting the CHZOH groups to a

5 -CHZOCHZCOOR7 group or a -CH20C52CHZOR7 group wherein R

7
is as defined above; or

(c}(iii) reacting the product of step (c)(ii)
with a base to produce a compound of the formula

O\ ,Ryg
CH,NE - CR, - CHj :><
|
R, o/ Ry
R,

10 wherein R10 and Rll are selected from a -CHZOCHZCOOR7

group, a -CHZOCHZCHZOR7, group and R7 is as above
defined.

H

M~ --~|--B 0O

Any conventional ketalizing reagents, bases,
acids alcohols, reagents for converting to defined
15 groups and carbonyl reducing agents known to those
skilled in the art may be employed and are contemplated
by the present invention.
In preferred embodiments of the present
invention, the following reaction scheme may be
20 employed.



acid, dinethyl ester A mxture of 1.63 g of (R, S*)-(+/-)-5-(2" Q oL ACEMENT 81 o B
_(3-chl orophenyl) - 2- oxo- 3- oxazol i di nyl ) propyl ) -1, 3- LACEMENT SHE .
benzodi oxol e- 2, 2-di carboxylic acid, diethyl ester and 2.5 g of kithium i
borohydride in 25 m of anhydrous 10 tetrahydrofuran areireagteeiy 14595
giving'1l.26 g of the corresponding al cohojsas a white foam A}590 ny

portion of 60 percent sodium hydride is mashed three tines w {h*hexane-—fo——
this is added under argon, 10 nml of dry tetrahydrofuran and, ¢ver 5 15

Eaimezn

m nutes, a solution of 1.24 g of (R*,R*)-(+/-)-5-(2-(5-
(3-chl orophenyl) - 2- oxo- 3- oxazol i di nyl ) propyl ) -1, 3-
benzodi oxol e- 2, 2-di carboxylic acid in 10 mnl %f dry

OH
| . CH,C-CHj
CH=NH *
H-NHz CH,40
RaBH CH

0CH, CH,CH
ct 3

1

g

CH

| OCH4
CHCHzNH'CHCHa -~
T e,

CH,

cl 3

h . carbonyldiinidazole

2, separate isomers

Cl
\88?3



AUz v
TRy, 25 e T
T A T NN e e 1,
L s

tetrahydrofuran. The solution is stirred for 5 mnutes, then 1{ 3B rgaof T ooy
met hyl brompacetate is added over 10 20 mnutes. After Stirti-Ag— ...
overnight this mxture is poured into aqueous anmoni um chl ori c{e §an;gm e ;
extracted,.twice with ethyl acetate. The extracts are conbi ned,[ dried HHa 996 |

evaporated to an oil which is purified by chromatography, gi vi-ngl____i;L__MQ,;{nggf__ |
the desired product as 25 a pal e-ye+l ow oil. EXAMPLE 3 Tt
(R*,R*)-(+/-)-3-(2-(2, 2-Bi s((2-hydroxyet hoxy) - !
met hyl ) - 1, 3- benzodi oxol -5-yl ) -1 -net hyl et hyl ) -

5- (3-chl or ophenyl) - 2- oxazol i di none 30 A m xture of 420 ny

of (R*,R*)-(+/-)-(5-(2-(5-

R, 4
e §
T T |

4]
|
0 N-CHCH, W-0H
A l /I OH
CH,
-]
Ci
. CzHSOUCCBrzCOOCzHS
o K2CQ4/acetone
\ 0
8 KCH-CH=S caacaHs
éu Z
3 0 CCOC,Hg

1). LiSH, 2). 3rCH,CQCCH;/NaH
THF b

0
A '
! 0, CH,0CH,C00CH,

0 "—g;c“z‘@: X

0  CH,OCH,COGCH,



(3-chl orophenyl) - 2- oxo- 3- oxazol i di nyl ) propyl -1, 3-

%‘,‘ ot W
el e ™
hyt- sters

benzodi oxol e) - 2, 2-di yl ) bi s(net hyl eneoxy) bi s acetlc aci d, dlneﬂ -
0.75 g of I|th|un1borohydr|de and 10 m of anhydrous tetrahydroﬁur ? anp j
al l owed t,0 react for 1.5 35 hours, giving 340 ng of thg dest ¥ %W' P
product as a mlky film - 50 - EXAMPLE 4 (R*, R*)-(+/-)(59 (2~-{2z oed
(3-'chl orophenyl) -2- hydroxyethyl) anipp;_propyl)-1,3-benzodioxole- I
i = m— EER |
&
LiBH,
TRE -
0 H
oo 1) NaoH

3
Cl NaQH
CoHgOH

v

oK H
Y ! CH20CH3CH20H

I l

c1 =
) OH H

CHaOCHZCOOCH3

T
-c CH,NH- c CHa-
:
g ca, CHZGCHZCOOCH,

) HC1
CH,OCH,CHoOH e HC




2, 2-di yl) bi s(net hyl eneoxy) bi s acetic 5

di rethyl ester A mxture of 370 ng of (R*,R*)-(+/-)-(5-(2-
(5-(3--chl orophenyl ) - 2- oxo- 3- oxazol i di nyl ) propyl ) -1, 3-
benzodi oxal e- 2, 2-di yl ) bi s(net hyl eneoxy) bi s acetic acid, dinmetjhyl @$tNEY B35
m of 5N sodi um hydroxide and 19 m of 10 absol ute et hangl (are refl uxed
then cooled, acidified to pH5 wth concentrated hydFfochlori ¢

over ni ght,

% ;d,* "“-.“":'\.li-"?"‘-." LT Tae v W |
JehChomrimmy gutEy

e

[ PO

acid and evaporated to dryness in vagga. The residue is dissalved_ in 20 m

of nmet hanol ,

then saturated with hydrogen chloride gas and stirred for 1.5

hours. The 15 m xture is poured into aqueous sodi um bi carbonate and
extracted twice with etiwlaczeridanee wilkd exer adbveapeeferred

10

15

20

25

30

reaction scheme 2-(3-chloro§heny1)-Z-hyd:oxyethylamine
1, and 3,4-dimethoxyphenylacetone 2 are reacted with
sodium cyanoborohydride in methanol, giving 3-chloro-
alpha-({((2~(3,4-dimethoxyphenyl)-l-methylethyl)amino)methyl)
benzenemethanol 3 which is reacted with carbonyl diimidazole
and triethylamine in tetrahydrofuran, followed by
separation of isomers, giving cyclized derivative 4
which is reacted with boron tribromide in dichloromethane,
giving (R",R")-(+/-)-5-(3-chlorophenyl)-3-(2-(3,4-dihydroxy
phenyl)-l-methylethyl)2-oxazolidinone 5. Compound 5 is
then reacted with diethyl dibromomalonate and anhydrous
potassium carbonate in acetone, giving (3*,5*)-(+/-)-5-
(2-(5-(3-chlorophenyl)-2-0x0o-3-oxazolidinyl)propyl)-1,
3-benzodioxole-2,2-dicarboxylic acid, diethyl ester 6
which is then reacted first with sodium hydroxide in
ethanol and then with hydrogen chloride gas in methanol,
giving the product (3*,3*)-(+/—) 5-(2=((2={3~-chloto-
phenyl) 2-hydroxyethyl)-amino)propyl)-1l,3-benzodioxole-2,
2-dicarboxylic acid, dimethyl ester 7.

Compound 6 may alternatively be reacted with
lithium borohydride in anhydrous tetrahydrofuran
fo{lowed by reaction with sodium hydride and methyl
bromoacetate in anhydrous tetrahydrofuran, giving
(gf,g*)-(+/-)—((5-(2((5-(3-chloropheny1)-2-oxo)~3—oxazoli—

- dinyl)propyl)-1,3-benzodioxole-2,2-diyl)bis(methyleneoxy))

bis acetic acid, dimethyl ester 8 which is then reacted
with lithium borohydride in anhydrous tetrahydrofuran,
giving (R*,R*)-(+/-)-3-(2-((2,2-bis((2-hydroxyethoxy)
methyl)—l,3—benzodioxole-5-y1)-l-methylethyl)—s—(3-chloro—
phenyl)2-oxazolidinone 9. Compound 9 is then refluxed
with sédium hydroxide in ethanol, under argon, giving
(R*,R*)-(+/-)-alpha-(((2-(2,2-bis((2-hydroxyethoxy)-
methyl)-l,3—benzodioxole-5-yl)-l-methylethyl)amino)-

methyl)-3-chlorobenzenemethanol 10.




conbi ned, washed with brine, dried and evaporated. The residye.is.
by flash chromatography, eluting with ethyl acetate, giving 220, éf”“*
desired product 20 as a pale yellow thick oil. EXAVMPLE 34
)-(+/;)-al.pha- (((2-(2, 2-bi s((2-hydroxyet hoxy)- methyl)-1, ;;%

3- benzodi’oxol e-5-yl ) - 1- net hyl et hyl ) - ami no) net hyl ) - 3- chlorobepzénen%%ﬁ%ﬁpl
25 A mxture of 270 ng of (R* ,R* )-(+/-)- 3- 2r (2, 2-

bi s((2- hydr oxyet hoxy) net hyl )-1, 3- benzgdi-oxol e- 5- yl)-1- [

met hyl et hyl ) - 5- chl or ophenyl ) - 2- oxazol i di none, 200 m of ethanol and 5. m _of

LTI 3 e s o e

5N sodi um hydr oxi de are refl uxed under argon for 8 hours, then _poured into
salty water Alternatively compound 8 may be refluxed with

sodium hydroxide in ethanol, then neutralized and
reacted with hydrogen chloride gas in methanol to derive
the product 1ll.

5 In another preferred embodiment, optical
isomers of the present invention and the derivatives,
salts and esters thereof may be resolved by a process
comprising: (a) attaching a chiral auxiliary group at
the N-9 position of a mixture of (+) and (-)

10 enantiomers of the compounds to form a new pair of

' diastereoisomers; (b) separating the new pair of
diastereoisomers and recovering the new (+) or (=)
enantiomer; and {(c¢) converting the substantially pure
new diastereoisomer into the corresponding desired

15 substantially pure (+) or (-) enantiomer of a derivative,
salt or ester of the compound.

In a prefetred embodiment, the following

Scheme II may be employed.
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30 and extracted twice wwth ethyl acetate. The extracts are conbr hediET
washed with brine, dried and evaporated. The residue is purlfle;d Y flas"ﬁ“‘”““;
chromat ography, eluting w th dichloronethane: met hanol : anmoni um hyd“gg;g;j@% §
(250, 35:5).. Fractions 3 and 4 are conbi ned and evapor at ed, gl;wmg 170 of :
the desired product as a thick yellow oil. -51- EXAMPLE 6 e 4
1, 3- Benzodi oxol e- 2, 2- Di carboxylic Acids % (2-((2-

A it i i S stcrsnn

SCHEMEI

m * Her
H
N . '°><®zc":
(+/-) &y S O,
a r

1. Mashers Acid Chicride/4~dimethylaminopyridir

2. HPLC Sepatction
2o plee, ] Jc-',, oc_';.;3
CH Ph ____
esoslli Y\@ Sy
CHy o oL CH
a k]
1. NaOH/EIOH 1. NoOH/EICH
2 Reverse Phase HALC 2. Reverse Phase HPLC
H oy
>~ coXe : N\z/\/\r KCOzNJ
A CHy o X
a B a ®»
HBe/MeOH HBe/MeOH

Q (111

“HBe :
OH H ><
N o
ooy “\(I ool
moxcor’}‘: Q/\/ :
k2 o 8



( 3- Chl or oohenyl ) - 2- Hydr oxyet hyl ) Am no) Propyl ), Disodium Salt,

(R, R*)-(+/-)- 5 A solution of (I, 3-benzodi 0] # ? .q -
carboxylic acid, 5-(2-(5-(3-chlorophenyl)-2-ox0-3- oxazolidi ?% bﬁ¢1) c%:,
di ethyl ester, (R*,R*)-(+/-)-, (550 ng 1.09 mmol), 5N NaCOH ( S?nL) and i
distilled water (15 nlL) is heated at reflux under an argon a n%sgheggg]@bb j
for 17 hours. The solution is cooled, and then acidified to pH 9 usi ng :
concentrated HCl1 causing a copious amalit of white solid to pr%crprtate“~~“*
The m xture is filtered and the solid is washed with water. [The conbi ned

filtrate and water wash (53 nlL) is |oaded 15 onto a colum packed
with (Jerr] reverse phasesididengrelwith the reaction sequence

outlined in Scheme 1I, 1,3-benzodioxole~-2,2-dicarboxvlic
acid, 5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)amino)
propyl-, dimethyl ester, hydrobromide (R*, R*)}-(+/-)-,

5 (12) is treated with the acid chloride derived from
(S)~(-)- -methoxy- ~trifluoromethylphenylacetic acid
(Mosher's acid). The diastereomeric amides 13 and 14
are separated by preparative HPLC, treated with sodium
hydroxide, and the disodium salts 15 and 16 (pure

10 enantiomers), respectively are isolated by reverse phase
column chromatography. Treatment of each salt with
hydrobromic acid in methanol yields each diester,
1,3-benzodioxole-2,2-dicarboxylic acid, 5=(2-((-(3~
chlorophenyl)-2-hydroxyethyl)amino)propyl-, dimethyl

15 ester, hydrobromide (R,R} (17) and 1,3-benzodioxole-
2,2-dicarboxylic acid, 5-(2-((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl-, dimethyl ester hydrobromide
(S,S) (18) respectively. In a similar manner, the
corresponding diethyl and diisopropyl esters can be

20 prepared.

Repeating the above sequence starting with
1,3-benzodioxole-2,2-dicarboxylic acid, 5-((2-(3-chloro~
phenyl)-2-hydroxyethyl }amino)propyl-, dimethyl ester,
hydfobromide (R*,S*)-(+/-) yields both enantiomers

25 1,3~-benzodioxole-2,2-dicarboxylic acid, 5-(2-((2-(3-
chlorophenyl)-2-hydroxyethyl)amino)propyl-, dimethyl
ester, hvdrobromide (R,S) and 1,3-benzodioxole-2,2-
carboxylic acid, 5-(2-((2-(3-chlorophenyl)-2-hydroxy-~
ethyl)amino)propyl-, dimethyl ester, hydrobromide (S,R)

30 respectively. In a similar manner, the corresponding
diethyl and diisopropyl esters can be prepared.

. Alternatively, the chiral synthesis of the
compounds of the present invention may generally be
prepared according to the following process, the orocess

35 comprising;




(75 nmL) which had first been washed with MeCH (150 nlL) and then..a.pH.8..5

solution and then the product is eluted using MeOH: water (1 1&4%E&&@bﬂahﬁdﬁ

|~ ’\[\

of the product-containing fractions yielded a yellow oil which

becane a.powdery solid upon addition of MeOR The solid was ca ﬁggggy%gg

washed with ether to yield a dry white powder, 395 ng (78% !
1, 3- Benzodi oxol e- 2, 2- Di car boxylic Acid325-(2-((2-(3- 25

Chl or ophenyl ) - 2- Hydr oxyet hyl ) Am no) Propyl ) -, Dimethyl Ester) Hydrobrom de,

(R*,R*)-(+/-)- Absolute nethanol (20 nm.) is "treat ed dr opw se-wi-t-h—di-stt+t+ed

acetyl bromide (20 drops)(add tlecting an 0°t1c=11v active compound
of the formula v

OR

wherein R,, R, and R, are as above defined in relation
"

5 to formula (XIV) and R is C1 to C4 alkyl with a
compound of the formula
/
R |
N

wherein R1 is as above defined in relation to formula
(XIV) to produce a compound of the formula

OoH ”
H OR

10

4

OR
Ry
wherein Rl' R, Ry, Ry, and R are as defined above;
(b)(i) reacting the product of step (a)(i)
with a cyclizing reagent followed by sepa;ating'the
diastereoisomers and recovering the new (+) or (-)
15 enantiomer; or
. (a)(ii) reacting an optically active compound
of the formula

n

wherein R2, R3, R4 and R are as above defined with an

20 optically active compound of the formula




solution is stirred for 5 mnutes. To this solution is 30 J— Qohaddedwmmwm

(R*,R*)-(+/-)-5-(2-((2-(3-chl orophenyl ) -2-hydr oxy- 2 BEPLALTE

et hyl ) ami no) propyl ) - I, 3- benzodi oxol e- 2, 2- di car boxyl i ¢ aci d| é&&eé+UﬁT9&FP*
(500,.ng, ,1.09 mmol) and the solution is stirred for 24 houd
t enperature

br om de.
br own oi

10

15

20

25

The chlorof ormis evaporat ed-3add et her
to give a beige

THT SHEET i

'j mm@ er"“m?

¥
The solution is evaporated to give to yield a r iwh MG
which is dissolved in chloroformand filtered to renove

35

sodi um

i s added %o the resul ting

i

where Rl is as above defined to produce 2 compound of

the formula H "
| A OR
R Z It
R

wherein Ri+ Ry, Ry, Ry and R are as defined above and
(b)(ii) optionally, reacting said compound
with a cyclizing reagent to produce a compound of the

formula
ORI/
R R
L ‘j@f
4

wherein Ry, Rys Rys Ry, Y and R" are as defined above,
and . '

(c) recovering the substantially pure new
enantiomers of steps (b)(i), (a){ii) or (b)(ii) and if
desired converting said substantially pure (+) or (-)
enantiomer into the corresponding derivative, salt or
ester of the compounds of the present invention.

Further, the present invention provides a
process for producing the initial reactant of the above
process, having the ‘general formula

s
RO x ~R>

Rb by HN Rg

wherein R, and R, may be the same or different and are
selected from the group consisting of hydrogen and C; -

C4 alkyl and R" are independently selected from C1 to C4

alkyl and R4 is selected from the group consisting of
hydrogen, Cl - Cy alkyl, C1 - C4 alkoxy, hydroxy,
halogen, trifluoromethyl, carboxy, hvdroxyalkvl,
alkoxycarbonyl, C; to Cy thioalkyl, sulfonyl and



solid. The solid is collected and washed with ether to give a dry powder

(520 ng, 90% . Recrystallization fromb5 acetonitrile-ether yielded-the
anal ytical sanple, np 145 - 147[err] C. EXAMPLE 8 { e pCEAEMT SHEET
1, 3-.Benzaqdi oxol e- 2, 2-Di carboxylic Acid, 5-(2-((2-(3- 1 imwgﬁwm“mwawm -5
Chlorophenyl)-2-FNdroxyethyI)Anino)PropyI)-, 10 i i arn %
Di sodium salt, (R R) and 1, 3- Benzodi oxojg- 2, 2- Di car boxyl ilc jadk 8 XC 9% |

5-(2-((-(3- Chl orophenyl) -2-Hydroxyet hyl ) Amai no) Propyl ) - I@ sodlun1SaLLw;
(SS) A solution of (R*,R*)-(+/-)-5-(2((2-(3-chloro- 15
phenyl ) - 2- hy dsu@iaiyy] ) et neY ¢t @9y | dordp B diang odi oxol e- R ——

(a) reacting a compound of the formula

HO COZH
HO HoN R3
with a carboxylating reagent to produce a compound of
5 the formula
HO CO,H
HN "Rz
HO

R, L0t -CHg

wherein R3 and R, are as above defined, and
{b) reacting the product of step (a) with an
alkylating agent to produce a compound of the formula
R0 COZCH3
10 HN "R
R 2
wherein R3, R4, and R are as a ove defined, and
(c) reacting the product of step (b) with a
selective reducing agent to produce a compound of the
formula

15

"
wherein Ry, Ry, and R are as above defined, and
(d) reacting the product of step (c) with a

sulfonylating agent to produce a compound of the formula
i

RO CH20802R2
N R
RO 3

20 wherein Ryr Ry, Ry, and R are as above defined, and
(e) reacting the oroduct of step (4) with an

-,



2, 2-di carboxylic acid, dinethyl ester hydrobrom de (1.00 g{”i;?&ﬁﬂﬂpﬁf?ﬁjﬁ:”
triethylam ne (0.48g, 4.71 mmol) and P re AL BT SHEE
(S)-(-)-2-trifluoronethyl -2-met hoxyphenyl acetyl chloride (é.-4 g, 2.26
mmol }-in 20 nL of nmethylene chloride is 20 stirred at roonit;ngpygkgﬁggéor
3 days. The yellow solution is diluted with 50 nL of ether and washed
sequentially with 2N HCl, aqueous sodi um bi carbonate, and bri ne: The=cm.
organic solution is dried (MgS err]),-3%5 filtered and concentrated to
give a yellow oil. Purification by preparative HPLC (silica, hexaneT ~&rhyt
acetate 4:1) yielded: (1) .the |less polar isoner, 229 ng (18% and_éZ) t he
nor e p0|ariEﬁﬁﬁg,fq&&pﬁﬁd(gﬁg@ydbggﬁn and palladium to produce sai

compound.

More specifically, the chiral synthesis may be
carried out by performing the synthetic reaction

5 sequence outlined in Scheme III. L-DOPA 19 is treated
with di-t-butyl-dicarbonate in dimethylformamide, giving
(S)~N-{1-(1,1-dimethylethoxy)carbonyl)-3-hydroxy-L-
tyrosine 20 which is reacted with methyl iodide and
anhydrous potassium carbonate in acetone, giving

10 (S)-N-(1,1-dimethylethoxy)carbonyl)-3,4~dimethoxy-L-phenyl-
alanine methyl ester 21 which is reduced with lithium
borohydride giving (S)-1,l1-dimethylethyl-(2-(3,4-di~-
methoxyphenyl)-1l-(hydroxymethyl)ethyl) carbonate 22,
which is reacted with methanesulfonyl chloride and

15 triethylamine in methylene chloride, giving (S)-1,1-di-
methylethyl-(2-(3,4-dimethoxyphenyl)=-1(((methylsulfonyl)
oxy)methyl)ethyl)carbamate 23. Compound 23 is treated
with trifluoroacetic acid and then is reduced using 10%
P4d/C and hydrogen giving (R)-3,4-dimethoxy- -methyl-

20 benzeneethanamine 24. The compound 24 is treated with
3-chlorostyrene oxide 25 and N-(trimethylsilyl)
acetamide giving 2 mixture of (R,S)~ and (S,S)-3-chloro-

-{((2-({3,4-dimethoxyphenyl)-1-methylethyl)amino)methyl)
benzenemethanol 26. Reaction of 26 with carbonyl

25 diimidazole and triethylamine in tetrahydrofuran,
followed by chromatographic separation of the
diastereomers gives cyclized derivative 27, which is
reacted with boron tribromide in dichloromethane, giving
(R,R)-5-(3-chlorophenyl)-3-(2-(3,4-dihydroxyphenyl)-1-

30 methylethyl)-2-oxazolidinone 28. Compound 28 is then
reacted with diethyl dibromomalonate and anhydrous
potaésium carbonate in acetone, giving (R,R)=5-(2-(5~-(3-
chlorophenyl)-2-oxo-3-oxazolidinyl)propyl)-1,3-benzodioxole—
2,2-dicarboxylic acid, diethyl ester 29. Comoound 29 is

35 reacted with 3N sodium hydroxide in ethanol and theg



as dry foans. The nore polar isoner (235 ng, 0.353 mmol) is_heated. at s
reflux in a solution of ethanol (4nL) and 5N NaCH (2nl) fprp24:houng snder
argon at nosphere. The solution is cooled and acidified togp#h S
concentrated HC1 causing sone white solid to form The en%i?e mxture is|

| oaded onto a flash chronmatography 35 col um packed wi hicﬁeﬁﬁﬁyéﬁﬁﬁcé
(40 nmL) which had been prepared as desdéibed in the o N
(R, S*)-5-(2-((2-(3-chl oro-

isoclated by reverse phase chromatogravhy to give
(R,R)-1,3-benzodioxole-2,2-dicarboxylic acid,
5-(2-((2~(3~chlorophenyl)-2-hydroxyethyl)amino)propyl)-,

disodium salt 15.

5 Alternatively, reacting compound 24 with
(R)-3-chlorostyrene oxide, enantiomerically pure 15 is
prepared. Enantiomerically pure epoxides can be
prepared by asymmetric reduction of the corresponding
x~chloroketone as described by Corey, J. am. Chem, Soc.,

10 109, 5551 (1987), followed by base catalyzed closure to
the epoxide.



phenyl) - 2- hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di carboxylic .
acid, -di sodium salt experinent. Isolation of the product i S apc,orrpl,,hshed it
the sane manner as was previously described. The product (31 nt:{l“e DN “ij
enanti ongr), a white powder (117 ng, 71% is obtained. The ot her enantlor‘rer
I's obtained by a simlar hydrolysis 10 of the | ess poi ar di7ass gr.@@ﬁner‘
EXAMPLE 9 (R R)-1, 3- Benzodi oxol e- 2, 2- dLcgrboxyl i c aci d, bl
5-(2-((2-(3-chl orophenyl) - 2- hydroxyet hyl ) am no)propyl) ,f di-sodi-um-sart ‘15
A nmixture of 25 g of L-DOPA, 27.7 g of di-t- butyl dicarbonate in 300 ni_of
di met hyl formam de is

_)

" SCHEME I

HO CO.H HO CoH
m ) Di-t-butyl dicarbonate mﬁﬁ
HO N H — HO éoc
19 20

ﬁ /\4 P . L0, CO,CH;
30 CH10H m’,

.0’1, mH‘ ' -
HN Pt S BN

< CH,CONHSI(CH;),s 21



heated at 65[err]C for 22 hours, cooled, poured into 5 @ei*’b:eﬁt OLtFl iatn}zd
solution and extracted twice with ethyl acetate. The etHhylracetrate extracis
are washed 20 with brine, dried, filtered and evapor&t%t{\%@/v@hd Bl 0
g ofs:(S)=N-(I,1-di nethyl et hoxy) carbonyl - 3- hydr oxy- L-tyriosi Br on
oil. A mxture of 31.0 g of the above t-butyl carbonate ideirl VB2 5«2-*71%
of iodonethane, and 145 g of 25 arhydr eus pot assi um carbonate in 300J
m of acetone is heated to reflux for 20 hours, cooled, filtered and tThe"
sol vent evaporated to yield a residue. The residue is then partitioned-

bet ween wat er and net hyl ene chloride. The nethylene chloride extract is

washed with brine,

ko]
1} Carbonyldiimidazole l
2} Separate Isomers N
27 CH, OCH;,
BB, CH,.Cls
O
CH, OH
a a8

1) 3N. NaOH. EtOH
2) Reverse phase HPIC

OH
i{[ . o CC;Na
[ Y X
Y CH, CO.Na



30 dried, filtered and evaporated to yield 27 g of (SJTFF““““”;“”““““*““

(1, 1-di met hyl et hoxy) car bonyl - 3 , 4- di met hoxy- L- phenyl - al ani né, met hi/fl: eSEer
as a yellow solid. A mxture of 27.0 g of the above ester defivative, 3.7 ig
of |4 thium borohydride and 180 m of 35 tetrahydrof uranii §-akeowedst o
react for 18 hours, giving 22.0 g of { ' j
(S)-I,1-dinethylethyl-(z-(3,4-dinethoxxggqnyl)- b

| - (hydroxymet hyl ) et hyl )carbamate as a whi'te sol i d. - 54}- To an ice cold

solution of 22.0 g of the above
The active compouhds o§ the present invention
may be orally administered as a pharmaceutical
composition, for example, with an inert diluent, or with
an assimilable edible carrier, or they may be enclosed
5 in hard or soft shell capsules, or they may be compressed
into tablets, or they may be incorporated directly with
the food of the diet. For oral therapeutic administration,
these active compounds may be incorporated with excipients
and used in the form of tablets, pills, capsules, ampules,
10 sachets, elixirs, suspensions, syrups, and the like. Such
compositions and preparations should contain at least
0.1 percent of active compound. The percentage of active
compound in these compositions may, of course, be varied
and may conveniently be between about 2 percent to about
15 60 percent of the weight of the unit. The amount of
active ¢ompound in such therapeutically useful compositions
is such that an effective dosage will be obtained.
The effective dosage of active ingredient
employed may vary depending on the particular compound
20 employed, the mode of administration, the condition
being treated and the severity of the condition being
treated.
. When treating diabetes mellitus and/or
hyﬁerglycemia genéfally satisfactory results are
25 obtained when the compounds of the present invention are
administered at a daily dosage of from about 0.1
milligram to about 1 milligram per kilogram of animal
body weight, preferably given in divided doses two to
six times a day, or in sustained release form. For most
30 large mammals, the total daily dosage is from about 3.5
milligrams to about 140 milligrams, oreferably from
about -3.5 milligrams to about 5 milligrams. 1In the case
of a 70 kg adult human, the total daily dose will
generally be from about 7 milligrams to about 70
35 milligrams. This dosage regimen may be adjusted to



hydroxymet hyl derivative, 15 m of triethylamne in 140 m rof-anty ‘"j
tetrahydrofuran, is added 7.0 nml of nethanesul fonyl chlori dé, Rk vrTFed¥ ReoHEET
roomtenperature for 2 hours, diluted with water, and extr;cﬁed wth ethyl
acet.ate. .,The ethyl acetate extract is washed with 2N hydr oghlnomvg @fg‘ ghog! N
sodi um hydroxi de, brine, and then dried, filtered and evap r at d fB’glve
25.0 g of (S)-1, 10 ;1
| - di et hyl et hyl e,

sul fonyl ) oxy) rrgtr%i?)(dé ﬂ%/ﬂjé 2%%2%%?6 asggpé\/\%l(lgcrer%tselg?bloaseﬁx m xture of I8y
of the above nesyl deriv#B&R BFRR BEHIokss ity f liRocoadenreiorivith 80 m of

met hyl chl ori dgiishdenet o0 f OF gﬁgpmi&@ﬁq sq,irvgrl'bnbs 4e@nerallgvaporat ed

to yield a gray oi) The oil is_ dissolved
satisfactory results are obtalned when the compounds of
5 the present invention are administered at a daily dosage

of from 1 milligram to about 10 milligrams per kilogram
of animal body weight, preferably given in divided doses
two to six times a day, or in sustained release form.
For most large mammals, the total daily dosage is from

10 about 35 milligrams to about 1,400 milligrams,
preferably from about 35 milligrams to about 50
milligrams. In the case of a 70 kg adult human, the
total daily dose will generally be from about 70
milligrams to about 700 milligrams. This dosage regimen

15 may be adjusted to provide the optimal therapsutic
response.

The tablets, pills, capsules, and the like may
also contain a binder such as gum tragacanth, acacia,
corn starch or gelatin; excipients such as dicalcium

20 phosphate; a disintegrating agent such as corn starch,
potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin. When a dosage unit form
is a capsule, it may contain, in addition to materials

25 of' the above type, a liquid carrier such as a fatty oil.

Various other materials may be present 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 elixir may contain,

30 in addition to the active ingredient, sucrose as a
sweetening agent, methyl and propylparabens as
preservatives, a dye and a flavoring such as cherry or
orange flavor.

These active compounds may also be administered

35 parenterally. Solutions or suspensions of these active



et hanol and 15 g of sodium acetate, and 1.8 g of 10 percent pall adi um on

carbon is added. The resulting m xture is then hydrogenated gh a-Part

shaker overnight. The catalyst is filtered and the filtrate Qvaporabeﬁﬁ{éﬁc*
20 = yield an oil. The oil is purified by kugelrohr dlstllﬁatlon T B
yield 5.8 g of (R)-3,4-dinmethoxy- nethylbenzeneethanam ne assa mhyyﬁqu l
A m xture of 420 ng of the above am ne and 311 ngy of ;
N-(trimethylsilyl)acetamde in 2 m ofgidi net hyl - 25 sulfox+db 8 |
stirred at roomtenperature for 1 hour. A solution of 349 of

3-chl orostyreneoxide in 0.3 m dinethylsul foxide is added to THe above——

m xture and ddwpowasid te4ry be Frdpaded eatad=at s63kebilCnliQe40Lersl & for 20
surfactant such as hydroxypropylcellulose. Dispersions
can also be prepared in glycerol, liquid polyethylene
glycols and mixtures thereof in oils. Under ordinary
) conditions of storage and use, these oreparations

contain a preservative to prevent the growth of
microorganisms.

The pharmaceutical forms suitable for
injectable use include sterile aqueous solutions or

10 dispersions and sterile powders for the extemporaneous
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

15 manufacture and storage and must be preserved against
the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g. glycerol, propylene glycol and

20 liquid polyethylene glycol), suitable mixtures thereof,
and vegetable oils.

The compounds of the present invention also
possess utility for increasing lean meat deposition
and/or improving lean meat to fat ratio in edible

25 animals, i.e, ungulate animals and poultry.

Animal feed compositions effective for
increasing lean meat deposition and for improving lean
meat to fat ratio in poultry, swine, sheep, goats,
domestic pets and cattle are generally prepared by

30 mixing the compounds of the present invention with a
sufficient amount of animal feed to provide from about 1
to 1000 ppm of the compound in the feed.

. Animal feed supplements can be prepared by
admixing about 75% to 95% by weight'of a compound of the

35 present invention with about 5% to about 25% by weight

e e e ot eyesttpad



hours, cooled, poured into a mxture of ice and 30 concefrtfrat-e

hydrochloric acid, stirred, basified with | ON NaOH and extraqtad Mﬁﬁh @ hyHEET
acetate. The ethyl acetate extract is washed with brine, drijed;fittrered
and evapqgrated to yield an oil mhlch is purified by flash chno togr.anh
yield 489 ng of (R S) and (S, S)- 3-chloro-3[err]( ( rra,og Mo
(2-(3,4-dinethoxyphenyl)-l-nethylethyl)- an1no)nethyl)benzenénéfhannl

-55- A mxture of 1.4 g of the above Bbeyezenenet hanol ;

of a suitable carrier or diluent. Carriers suitable for
use to make up the feed supplement compositions include
the following: alfalfa meal, soybean meal, cottonseed
0il meal, linseed o0il meal, sodium chloride, cornmeal,

5 cane molasses, urea, bone meal, corncob meal and the
like. The carrier oromotes a uniform distribution of
the active ingredients in the finished feed into whicﬁ
the supplement is blended. It thus performs an
important function by ensuring proper distribution of

10 the active ingredient throughout the feed.

If 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.

15 The prefered medicated swine, cattle, sheep
and goat feed generally contain 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.

20 The preferred poultry and domes;ic pet feeds
usually contain about 0.01 to 400 grams and preferably
10 to 400 grams of active ingredient per ton of feed.

. For parenteral administration the compounds of
the present invention may be prepared in the form of a

25 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

30 injection of 2 sufficient amount of the compounds of the
present invention to provide the animal with 0,001 to
100 mg/kg/day of body weight of the active ingredient.
The preferred dosage for swine, cattle, sheep and goats
is in the range of from 0.001 to 50 mg/kg/day of body

35 weight of active ingredient; whereas, the prefe:redﬁdose



derivatives, 1.39 g of carbonyldiimdazole, 3.5 m of triethylamne and 15
m of tetrahydrofuran is stirred overnight, then poured into water..and

extracted twice 5 with ethyl acetate. The ethyl acetate eitpamhﬁyﬁﬂ\ SHEET

washed wi th 2N hydrochloric acid, brine, dried and evaporated ﬁoranuapmwwm:LmZ
The oil is chromatographed, elutlng wi th hexane: ethyl acetate ¢(3:1 to 2:1 {
Fractions contai ning bottom spot are conbined and evaporated giving Bﬁ@‘n@ D %
of 10 colorless oil. To an ice cdl3d solution of 300 ng of this oil is ;

added dropwi se 0.23 m of boron tribrom de. The mixture is stitred at
O[err]C to 5[err]C for 15 minutes, then at roomtenperature fof-20.nmnutes,

quenched wit histegeerfancdotltredddbrd@@srigupess tTheudbahlyr dnethane
range of from 0.001 to 35 mg/kg/day of body weight.

Paste formulations can be prepared by
dispersing the active compound in a pharmaceutically
acceptable o0il such as peanut oil, sesame o0il, corn oil
or the 1like.

Pellets containing an effective amount of the
éompounds of the present invention can be prepared by
10 admixing the compounds of the present invention with a
diluent such as carbowax, carnuba wax, and the like, and
a lubricant, such as mégnesium or calcium stearate, can
be added to improve the pelleting process.

It is, or course, recognized that more than
15 one pellet may be administered to an animal to achieve
the desired dose level which will provide the increase
in lean meat deposition and improvement in lean meat to
fat ratio desired. Moreover, it has been found that
implants may also be made periodically during the animal
20 treatment period in order to'maintain the proper drug
level in the animal's body.

The method of the present invention has
several advantages; for the pet owner or veterinarian
who wishes to increase leaness and trim unwanted fat
25 from pet animals, the present invention provides the

means by which this can be accomplished. For the
poultry men and swine raisers, using the method of the
present invnetion yields leaner animals which comhand

higher prices from the meat industry.

30

35



15 | ayer is separated, washed with brine, dried and evapomai ed giving

254 ng of (R, R)-5-(3-chlorophenyl) - 3- REPLACE Mt,ﬂ “Eg{ﬁf
(2-(3, 4- d| hydroxyphenyl ) -1 -met hyl et hyl ) -2-oxazol i di none as a f&am» Lﬁfm; ;
20 < A mxture of 240 ng of the above oxazol i done 234 |

of diet hyI br onomal onate, 450 ng of anhydrous potassiumcarb natél‘aﬁié;‘ﬂwgm f ;!
of acetone is stirred overnight, filtered, ,yashed with aceto eland P
evaporated to a brown oil. The oil is pur|?| ed by flash 25 el
chromat ography, eluting with 5 percent acetone in toluene. Fhepure __“_J

fractions are conbi ned antthevapmsatled gi &f ngafdldaly afrowth regulant
(R R)-5-(3-chl OEQQ??Qifkénz gfo(?%m?gruexdﬁ Zo%I the 1nYentlon appear in

oxazolldlnyl)pro benzo carboX

Antilipogenic Evaluation of Test Compounds = Mouse

5 Study
CFI female mice, 55 days old, are weighed in

groups of 5 and allotted to cages to minimize weight

variation among cages. Treatments are randomly
assigned to cages.

Each of the treatments are tested in 1 to 3

replicates, i.e., in 3 cages of 5 mice each. There are

10 cages of 5 control mice each. Test compounds are

mixed in the diet at the dosage level indicated. Feed

and water are offered ad libitum for a 12-day test

15 pericd. The mice are weighed as a group of $ and the

weight gain determined. The mice are sacrificed by

cervical dislocation. The right uterine fat pad of

each mouse is removed. The fat pads for each cage of S

mice are weighed as a unit. The fat versus body weight

ratio is determined using the absolute weights of the

10

20
fat pads and the absolute body weight.
It can be seen that a reduction in fat pad
weights of animals is generally indicative of a
reduction of total body fat of the treated animals.
25
30

35
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A m xture of 234 ng of the above

The mxture is filtgred and the solid
-56-

as a colorless oil.
8.5 m of 5N sodi um hydroxide and 17 m of
The conbined filtrate and

ester

30 ester,

di et hyl

heated at reflux under argon overnight, cooled and then acidified t&tpH &

usi ng.concentrated hydrochloric acid causing a copious amount of a:WhitT& 35]

solid to precipitate.
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wat er wash (22 m)

(R, R*)-(+/-)-

am no) propyl ) -

1o

15

20

25

30

35

I's |l oaded onto a colum packed with Cl8 reverse phase

silica gel, which was first washed with nethanol (64 m), andgthen a.ﬁFVBW.JM
sol ution. The product is eluted using methanol:water (1:1). Evaparati-on’ 5 HEET
of the preduct containing fractions gives a yellow oil which Hecones a
powdery solid upon the addition of nethanol.
washed with ether to yield 8.5 ng of the conpound of this exaﬁphe as a
white solid. 10 EXAMPLE 10

The solid is collject eui7 amsly

.., et e, a3t

|

T

1 e ot e e o

5- (2- ((2- (3- chl or ophenyl ) - 2- hydr oxyet hyl ) - L MM_W_J

1, 3- benzodi oxol e- 2, 2-di car boxylic acid,

The compounds showed good fat reducing
activity without interferring with normal animal
growth.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The following specific examples illustrate the
present invention. They are not to be construed to
limit the claims in any manner whatsoever.

EXAMPLE 1
(R*,R*)-(+/-)-5-(2-({2-(3-Chlorophenyl)-2-
hydroxyethyl)amino)prooyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dimethyl ester
To a mixture of 53.2 g of trimethylsilyl
cyanide and 0.5 g of anhydrous aluminuin chloride under
argon is added dropwise 75.3 g of 3-chlorobenzaldehyde
at such a rate that the reaction temperature does not
exceed 80°C. The mixture is stirred for 30 minutes,
then filtered and washed with ether. The combined
filtrate and wash is evaporated to an oil which is
distilled on a Kugelrohr giving 107.4 g of O-trimethy-
silyl-3-chloromandelonitrile (70-77°C) as a pale vellow
liquid.

To a mixture of 34.7 g of sodium borohydride
and 500 ml of tetrahydrofuran is added 104.6 g of
trifluoroacetic acid over 40 minutes with stirring in a
20°C water bath. A 110 g portion of O-trimethyl-silyl-
3-chloromandelonitrile is added over 45 minutes,
followed by 150 ml of tetrahydrofuran. The mixture is
stirred overnight in the 20°C water bath, then 500 ml of
water is added dropwise with ice bath cooling. The
mixture is then stirred at room temperature for 1 hour,
filtered through diatomaceous earth, washed with tetra-
hydrofuran and the combined filtrate and wash are



di et hyl ester, hydrobrom de 15 The procedure to prepare the
di met hyt ester of Exanple 7 is repeated, substituting ethanol for methanol

to produce the conpound of the exanple as a white powder, npflggqlz @p{}g}pr
EXAMPLE 12 20 A
R, R*)-(+/-)-5-(2-((2-(3-chl orophenyl)-2-hydroxyet hyl) - ! f
an1no)propy|) 1, 3- benzodi oxol e- 2, 2- di carboxylic acid, dllsopfopyEﬁéﬁﬁﬁrﬁaé
hydr obr om de The procedure to prepare the dinethyl ester of ample 7 is
repeat ed, substituting 2-propanol for 25 met hanol to prdece the

compound of th&, fxaP £ &6 A0 PILayhid €1 PONSEL omrwotelzmm&mmww—i
is removed. A 250 ml portion of ‘water and 150 nl of
concentrated hydrochloric acid are added, the solution
is heated on a steam ba;ﬁ for 1.5 hours, cooled and

precnn e onns e ¥ s o i

extracted twice with dichloromethane. The agueous
extracts are combined, made strongly basic with 200 ml
of 10N sodium hydroxide in a cooling bath and extracted
four times with dichloromethane. The dichloromethane
extracts are combined, washed twice with water, dried
10 and evaporated to a yellow oil. This o0il is dissolved
in ether, filtered through diatomaceous earth and
evaporated to an oil. This oil is distilled on a
Kugelrohr giving 58.73 g of 2-(3-chlorophenyl)-2-~
hydroxyethylamine as thick orange oil.
15 A mixture of 4 g of 2~(3-chlorophenyl)-2~
hydroxyethylamine, 4.53 g of 3,4-dimethoxyphenylacetone,
2 g of sodium cyanoborohydride and 40 ml of methanol is
étitred for 3 hours and then worked up giving 7.5 g of
0il. This o0il is purified by chromatography, eluting
with hexane:ethyl acetate (1l:1), then ethyl acetate,
giving 5.35 g of 3-chloro-alpha-{((2~(3,4-dimethoxy
phenyl)-l~methylethyl)amino)methyl)benzenemethanol as
thick yellow syrup.

A mixture of 4.39 g of 3-chloro-alvha-{({2~(3,
4-dimethoxyphenyl)-l-methylethyl)amino)methyl)benzene-
methanol, 4.5 g of carbonyldiimidazole, 13 ml of

20

25

triethylamine and 45 ml of tetrahydrofuran are stirred’
overnight, then poured into water and extracted twice
with ethyl acetate. The extracts are combined, washed

30 twice with 2N hydrochloric acid, once with brine, dried
and evaporated to an oil. This o0il is chromatographed,
eluting with hexane:ethyl acetate (3:1 to 2:1).
Fractions 16-19 are combined and evaporated giving 2.02

35 g of a colorless syrup. To an ice cold solution of 1.71

g of this syrup in 70 ml of dichloromethane is added




EXAMPLES 12 - 99 The procedure of Exanple 1 is repeated, except that the

substituents on the starting conpounds are 30 vari ed. Tahie AI§6F$WWj:m~
forth the conpounds produced in accordance with the present |nyeFLL4ﬂF1§gijﬁir
-57- 'TABLE A EXAMPLE COVPOUND 12 [ “‘”g
5-(2-((-(2, 3-di chl orophenyl ) - 2- hydr oxyet hyl ) [ 97’M9V"@96 !
- 48 - L ‘

e ]
dropwise 1.3 ml of boron t:ibrom%de. The mixture 1is
stirred at 0° to 5°C for 15 minutes, then at room
temperature for 20 minutes, quenched with water and
stirred for 20 minutes. The dichloromethane laver is

5 separated, washed with brine, dried and evaporated,
giving 1.6 g of (R*,S*)-(+/-)-5-(3-chlorophenyl)-3-(2-(3,
4-dihydroxyphenyl)-l-methvlethyl)-2-oxazolidinone as a
foamy solid.

A mixture of 0.8 g of the above oxazolidinone,

10 0 74 g of diethyl dibromomalonate, 1.2 g of anhydrous

potassium carbonate and 20 ml of acetone are stirred

overnight with the addition of a few drops of diethyl
dibromomalonate. The mixture is filtered, washed with
acetone and the combined filtrate and wash are

15 evaporated to a yellow oil. The oil is purified by

flash chromatography, eluting with 5 percent acetone in

toluene. The pure fractions are combined and evaporated,

‘'giving 766 mg of (R*,S*)-{+/-)-5-(2~(5~(3-chlorophenyl)-

2-oxo-3~-oxazolidinyl)propyl)-1,3~-benzodioxole-2,2-di-

20 carboxylic acid, diethyl ester as a colorless oil.

A mixture of 636 mg of the above diethyl
ester, 23 ml of SN sodium hydroxide and 44 ml of ethanol
are heated at reflux under argon overnight, then cooled
and evaporated. The so0lid residue is taken up in
25 methanol, placed in an ice bath and hydrogen chloride
gas is passed through the solution for 3-4 minutes.

This mixture is stirred for 1.5 hours, then poured

cautiously into saturatea agueous sodium bicarbonate and

extracted with ethyl acetate. This ethyl acetate
extract is washed with brine, dried, filtered and
evaporated to an oil. This oil is purified by flash
chromatography, eluting with ethyl acetate. The pure
fractions are combined and evaporated, giving 264 mg of

the desired product as a colorless oil.

30

35



am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di. - carboxylic acid, dientpyl—est-ermddm .
5-(2-((2-(3-chl orophenyl) - 2- hydr oxyet hyl) REPLACLATNT SHEET
am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid,.diethVI;estermﬁﬂ“w*W?
5- (2-((2%(¢3-chl orophenyl) - 2- hydr oxyet hyl) ] B9 MOy o0, |
am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxyl i c acid, dibutyljester«15770 |
5-(2-((2-(3-chl orophenyl)-2-hydroxyet hyl) g - emon s
am no) butyl ) -1, 3- benzodi oxol e- 2, 2-di - car%oxylic acid, dinethyl ester 16
5-(2-((2-(3, 4-di chl orophenyl - 2- hydr oxy- - e
et hyl )am no) butyl ) -1, 3- benzodi oxol e- 2, 2-
' EXAMPLE 2

(R*,S*)-(+/=)=((5-(2-(5-(3~chlorophenyl)-2-

oxo-3-oxazolidinyl)propyl-1l,3-benzodioxole-

2,2-diyl)bis{methyleneoxy)bis acetic

5 acid, dimethyl ester
A mixture of 1.63 g Of (R*,S*)=(+/-)=5-(2-(5
(3-chlorophenyl)-2-oxo-3-oxazolidinyl)propyl)-1,3-
benzbdioxole-z,Z—dicarboxylic acid, diethyl ester and
2.5 g of lithium borohydride in 25 ml of anhydrous
10 tetrahydrofuran are reacted, giving 1.26 g of the

corresponding alcohol as a white foam.
A 590 mg portion of 60 percent sodium hydride

is washed three times with hexane. To this is added
under argon, 10 ml of dry tetrahydrofuran and, over S

15 minutes, a solution of 1.24 g of (R*,R*)~(+/-)=5-(2-(5-
(3-chlorophenyl)}-2-oxo-3-oxazolidinyl)propyl)-1,3-
benzodioxole-2,2-dicarboxylic acid in 10 ml of dry
tetrahydrofuran. The solution is stirred for 5 minutes,
then 1.36 g of methyl bromoacetate is added over 10

-

20 minutes. After stirring overnight this mixture is
poured into aqueous ammonium chloride and extracted
twice with ethyl acetate. The extracts are combined,
dried and evaporated to an oil which is purified by
chromatography, giving 1.03 g of the desired product as

25

a pale yellow o0il,. )

EXAMPLE 3
(R*,R*)-(+/-)-3-(2-(2,2-Bis((2-hydroxyethoxy)-
methyl)-1,3-benzodioxol-5-vl)~l-methylethyl)-

5=-(3-chlorophenyl)-2-oxazolidinone
30 A mixture of 420 mg Of (R*,R*)=(+/=)=(5-(2-(5-
(3-chlorophenyl)-2-oxo-3~-oxazolidinyl)propyl-1l,3~
benzodioxole)-2,2~diyl)bis(methyleneoxy)bis acetic acidg,

dimethyl ester, 0.75 g of lithium borohydride and 10 ml
of anhydrous tetrahydrofuran are allowed to react for 1.5

35 hours, giving 340 mg of the desired product as a milky
£ilm. ' N



di carboxylic acid, diethyl ester 17
5-(2-((2-(3- chlorophenyl) 2- hydr oxyet hyl) % ﬂ;@ ACEFENT SHEET
am no) butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dlbutyl Ssier gt —
5-(24(’(2- ( 3- br onophenyl ) - 2- hydroxyethyl)

ami no) propyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dineth I adtheaV 19%
5-(2-((2-(3-bronnpheny| 2- hydroxyethyly 50 -
am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, diet yI “ester 20
5-(2-((2-(3-bronnpheny|)-2-hydroxyethy|) anlno)propyl) 1, L.

A ™

3- benzodi oxol e- 2, 2-di - carboxylic acggaudtRujyl ester
(E*,E*)-(+/—j—((S-(2-(2-(3;chloropheny;)—2-
hydroxyethyl )amino)propyl)~1,3-benzodioxole-

2,2-diyl)bis(methyleneoxy)bis acetic

5 acid, dimethyl ester
A mixture of 370 mg of (R*,R*)-(+/-)-(5-(2-
(5-(3-chlorophenyl)-2-0oxo-3-oxazolidinyl)propyl)-1,3-
benzodioxole-2,2-diyl)bis(methyleneoxy)bis acetic acid,
dimethyl ester, 9 ml of SN sodium hydroxide and 19 ml of

0 - absolute ethanol are refluxed overnight, then cooled,
acidified to pH 5 with concentrated hydrochloric acid

and evaporated to dryness in vacuo. The residue is
dissolved in 20 ml of methanol, then saturated with
hydrogen chlofide gas and stirred for 1.5 hours. The
15 mixture is poured into aqueous sodium bicarbonate and
extracted twice with ethyl acetate. The extracts are
combined, washed with brine, dried and evaporated. The
residue is purified by flash chromatography, eluting
with ethyl acetate, giving 220 mg of the desired product
20 as a pale yellow thick oil,
EXAMPLE 5
(R*,R")-(+/-)-alpha-(((2-(2,2-bis((2-hydroxyethoxy)-
methyl)-1,3-benzodioxole-5~yl)-l-methylethyl)-
amino)methyl)-3~-chlorobenzenemethanol
25 A mixture of 270 mg of (5%,5f)—(+)—)-3—(2-(2,2-
bis((2-hydroxyethoxy)methyl)-1,3-benzodioxole-5-yl)~-1-
methylethyl)—5—ch16rophenyl)—2—oxazoliainone, 200 ml of
ethanol and 5 ml of SN sodium hydroxide are refluxed
under argon for 8 hours, then poured into salty water
30 and extracted twice with ethyl acetate. The extracts
are combined, washed with brine, dried and evaporated.
The residue is purified by flash chromatography, eluting
with dichloromethane:methanolsammonium hydroxide
(250:35:5). Fractions 3 and 4 are combined and

35 evaporated, giving 170 mg of the desired product as a
thick yellow oil. -



21 5-(2-((2-(3-bronophenyl ) -2-hydroxyet hyl) . o

ani no) butyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, di methREPFEEREND:

5-(2-((2-(3-bronmophenyl ) -2-hydroxyet hyl) T

am nd)butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dietHhyl &5y ABR1I980
-58- TABLE A, CONTI NUED EXAMPLE COMPOUND

¥

| {

- 51 -

EXAMPLE 6
l,3-Benzodioxole-2,2-Dicarboxylic Acid, S5-{2-((2-
(3-Chlorophenyl)~2-Hydroxyethyl)Amino)Propyl),
Disodium Salt, (R*,R*)-(+/=)~

5 A solution of (1,3-benzodioxole~2,2-di-
carboxylic acid, 5-(2-(5~(3-chlorophenyl}~2-ox0-3-
oxazolidinyl)propyl-, diethyl ester, (R*,R*)-(+/-)-,
(550 mg 1,09 mmol), SN NaO# (15 mL) and distilled water
(15 mL) is heated at reflux under an argon atmosphere

10 for 17 hours. The solution is cooled, and then

acidified to pH 9 using concentrated HCl causing a
copious amount of white solid to precipitate. The
mixture is filtered and the solid is washed with water.
The combined filtrate and water wash (53 mL) is loaded

15 onto a column packed with C18 reverse phase silica gel

(75 mL) which had first been washed with MeOH (150 mL)
and then a pH 8.5 solution and then the product is
eluted using MeOH:water (l:1). Evaporation of the
product-containing fractions yielded a yellow oil which
became a powdery solid upon addition of MeOH. The solid
was collected and washed with ether to yield a dry white
powder, 395 mg (78%).

20

EXAMPLE 7
l1,3-Benzodioxole-2,2-Dicarboxylic Acid, 5-(2-((2-(3-
Chlorophenyl)-2-Bydroxyethyl)Amino)Propyl)-, Dimethyl

Ester, Hydrobromide, (R*,R*)}-{(+/-)- .

Absolute methanol (20 mL) is treated dropwise
with distilled acetyl bromide (20 drops) and the
solution is stirred for 5 minutes. To this solution is
added (R*,R¥*)-(+/-)-5-(2-((2-(3-chlorophenyl}-2~hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic
acid, disodium salt (500 mg, 1.09 mmol) and the solution

25

30

is stirred for 24 hours at room temperature. The
solution is evaporated to give to yield a brown oil

35 which is dissolved in chloroform and filtered to remove



23 5-(2-(12-(3-bronophenyl ) - 2- hydr oxyet hyl ) T e Foouey
am no) butyl ) - 1- 3- benzodi oxol e- 2, 2-di - carboxylic acid, dibutyl ester“ﬁ4a -
| uo

......

5-(2-((2-(3-fluorophenyl) - 2- hydroxyethyl)
am né)propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dimathy@?eﬁhgpwgg
5-(2-((2-(3- quorophenyI) 2- hydroxyethyl) - ”

am no) propyl ) -1, 3- benzodi oxl oe- 2, 2-di - cagboxylic acid, die h9FWE§%eF”26”““
5-(2-((2-(3-fluorophenyl)-2-hydroxyet hyl)

ani no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dibutytr—ester 27
5-(2-((2- (3-f lzmarinphefydn i Ze DY dFX V@B Ofo rm is evaporated and ether

is added to the resulting brown oil to give a beige
solid. The solid is coilected and washed with ether to
give a dry powder (520 mg, 90%). Recrystallization from
acetonitrile-ether yielded the analytical sample, mp
145 - 147°cC.
EXAMPLE 8
1,3-Benzodioxole~2,2-Dicarboxylic Acid, 5-(2-~((2-(3-
Chlorophenyl)-2-Hydroxyethyl)Amino)Propyl)-,
Disodium salt, (R,R) and
1,3-Benzodioxole-2,2-Dicarboxylic acid, 5-(2-((-(3~-
Chlorophenyl)-2-Hydroxyethyl )Amino)Propyl)-,
Disodium Salt, (S,S)
A solution of (R*,R*)-(+/-)=5-(2((2-(3-chloro-
phenyl)-2-hydroxyethyl)amino)propyl)-1,3-benzodioxole~

10

15

2,2-dicarboxylic acid, dimethyl ester hydrobromide
(1.00 g, 1.88 mmol), triethylamine (0.48g, 4.71 mmol) and
(S)-(-)-2~trifluoromethyl-2-methoxyphenylacetyl chloride
(0.54 g, 2.26 mmol) in 10 mL of methylene chloride is

20 stirred at room temperature for 3 days. The yellow
solution is diluted with 50 mL of ether and washed
seguentially with 2N HCl1l, agueous sodium bicarbonate,
and brine. The organic solution is dried (MgSO4),
filtered and concentrated to give a yellow oil.

25 Purification by preparative HPLC (silica, hexane: ethyl
acetate 4:1) yielded: (1) the less polar isomer, 229 mg
(18%) and (2) the more polar isomer, 248 mg (20%), both
as dry foams.

The more polar isomer (235 mg,.0.353 mmol) is

30 heated at reflux in a solution of ethanol (4mL) and 5N
NaOH (2mL) for 24 hours under argon atmosphere. The
solution is cooled and acidified to pH 9 using
concentrated HCl causing some white solid to form. The

3s entire mixture is loaded onto a flash chromatography
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ani no) butyl )-1, 3-benzodioxol e-2,2-di - carboxylic acid, diem Vf“egg i é”“‘ 2
5-(2-((2-(3-fluorophenyl)-2-hydroxyet hyl) g \ 1
1 996 } §

|
am no) butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dieth§|
1
am no) pentyl)-1, 3- benzodi oxol e- 2, 2-di - caghoxylic acid, dlbu%yﬁwesrér“Bﬁww

5-(2-{(2-(3-fluorophenyl)-2- hydroxyethyl)
5-(2-((2-(3- trlfluoronethylphenyl) 2-
hydroxyethyl)an1no)prooyl) , 3- benzodi oxol e- 2, 2-di car boxyl i cT&ETd,

glgethyltﬁSfer PaCKed wxgthﬁg §Q21é% {80f huor ofethy hphehgkp- 2-

roxye am no 0 endo M

’ g Y )nreoalgd as desc:lbec 1n|g§g ?R*,s*)—s-(z—((2-(3-chloro—
phenyl)-2- hya:oxyethyl)amxno)propyl)-l,3-benzodioxole—

2,2-dicarboxylic acid, disodium salt experiment.

ey
et i et s

5 Isolation of the product is accomplished in the same
manner 2s was previously described. The .product (single

enantiomer), a white powder (117 mg, 713) is obtained.

The other enantiomer is obtained by a similar hydrolysis
of the less polar diastereomer.

10
EXAMPLE 9
(R,R)-1,3-Benzodioxole-2,2-dicarboxylic acid,
5-{2-((2-(3-chlorophenyl)}-2-hydroxyethyl)
* amino)propyl)-, disodium salt
15 A mixture of 25 g of L~DOPA, 27.7 g of di-t~-
butyl dicarbonate in 300 ml of dimethyvlformamide is
heated at 65°C for 22 hours, cooled, poured into 5
percent citric acid solution and extracted twice with
ethyl acetate. The ethyl acetate extracts are washed
20 with brine, dried, filtered and evaporated to yield

31.0 g of (S)-N-(l,1-dimethylethoxy)carbonyl-3-hydroxy-
L-tyrosine, as a brown oil.
A mixture of 31.0 g of the above t-butyl

carbonate derivative, 52 ml of iodomethane, and 145 g of
25 anhydrous potassium carbonate in 300 ml of acetone is
heated to reflux for 20 hours, cooled, filtered and the
solvent evaporated to yield a residue, The residue is
then partitioned- between water and methylene chloride.
The methylene chloride extract is washed with brine,
dried, filtered and evaporated to yield 27 g of (S)-N-

>0 (1,1-dimethylethoxy)carbonyl-3,4-dimethoxy-L-phenyl-
alanine, methyl ester as a yellow solid.
' A mixture of 27.0 g of the above ester
derivative, 3.7 g of lithium borohydride and 180 ml of
15 tetrahydrofuran is allowed to react for 18 hours, giving

22.0 g of (S)—1,l-dimethylethyl—(2-(3,4-dimethoxyp§enyl)"
1-(hydroxymethyl)ethyl)carbamate as a white solid.
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2- 2-di carboxylic acid, diethyl ester 32

5-(2-((2-(3-trifluoronethyl phenyl)-.2- P  L;mi£m§iE£
hydr oxyet hyl ) ani no) prooyl ) - 1, 3- benzodi - oxol e- 2, 2- di carboxylii ¢ aci d, !
di butyl ester 33 5-(2-((2-(3-trifluoronethyl phenyl -27 80V 1996
hydr oxyet hyl ) ami no) butyl ) - 1, 3- benzodi oxol e- 2,4-dicarboxy|i% %cfﬂ,*dinethyt}
ester -59- TABLE A - 54 - e T

e

o ¢ i oy et £
A T I e e T

To an ice cold solution of 22.0 g of the above
hydroxymethyl derivative, 15 ml of triethylamine in 140
ml of anhydrous tetrahydrofuran, is added 7.0 ml of
methanesulfonylchloride, stirred at room temperature for
2 hours, diluted with water, and extracted with ethyl
acetate. The ethyl acetate extract is washed with 2N

hydrochloric acid, 1N sodium hydroxide, brine, and then

dried, filtered and eQaporated to give 25.0 g of (S)-1,
10 l-dimethylethyl-(2-(3,4-dimethoxyphenyl)~-1-((methyl-

sulfonyl)oxy)methyl)ethyl)carbamate as a white solid.

A mixture of 18.0 ¢ of the above mesyl
derivative and 35 ml of trifluofoacetic acid in 80 ml of
methyl chloride is reacted for 18 hours and solvent is

15 evaporated to yield a gray oil. The oil is dissolved in
ethanol and 15 g of sodium acetate, and 1.8 g of 10
percent palladium on carbon is added. The resulting
mixture is then hydrogenated on a Parr shaker overnight.
The catalyst is filtered and the filtrate evaporated to

20 yield an oil. The oil is purified by kugelrohr
distillation to yield 5.8 g of (R}-3,4-dimethoxy-
methylbenzeneethanamine as a white solid.

A mixture of 420 mg of the above amine and 311
mg of N-(trimethylsilyl)acetamide in 2 ml of dimethyl-

25 sulfoxide is stirred at room temperature for 1 hour. A
solution of 349 mg of 3-chlorostyreneoxide in 0.3 ml
dimethylsulfoxide is added to the above mixture and the
resulting mixture is heated at 65°C to 70°C for 20
hours, cooled, poured into a mixture of ice and

30 concentrated hydrochloric acid, stirred, basified with
10N NaOH ‘and extracted with ethyl acetate. The ethyl
acetate extract is washed with brine, dried, filtered
and eQaporated to yield an oil which is purified by
flash chromatography to yield 489 mg of (R,S) and (S,S)-

35 3-chloro-0&(((2—(3,4—dimethoxypheny1)—l—methylethyl)—
amino)methyl)benzenemethanol. .



CONTI NUED EXAMPLE COMPQUND 34

AT QHEER
5-(2-((2-(3-trifluoronethyl phenyl)- 2- T SHEET
hydr oxyet hyl ) am no) butyl ) - 1, 3- benzodi oxol e- 2, 2-di carboxylic aC|d dieth
ester 35 » 5-(2-((2-(3-trifl uoromet hyl phenyl)- 2- 7 N0V 99
hydr oxyet hyl ) am no) butyl ) - 1, 3- benzodi oxol e- 2, 2-di car boxylic aC|d _dibutyl |

ester 36 5-(2- ((2 (3- nethoxyphggyL) 2- hydr oxyet hyl )’

ani no) propyl ) - 1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dinethyl ester 37
5-(2-((2-(3-nethoxy-4-ch|orophenyl)-2;

hydr oxyet hyl ) am no) pr opyla -didcbenzodilonolgeof the above benzenemethanol

derivatives, 1.39 g of carbonyldiimidazole, 3.5 ml of

triethylamine and 15 ml of tetrahvdrofuran is stirred
overnight, then poured into water and extracted twice
with ethyl acetate. The ethyl acetate extract is washed
with 2N hydrochloric acid, brine, dried and evaporated
to an oil. The 0il is chromatographed, eluting with
hexane:ethyl acetate (3:1 to 2:1). Fractions containing
bottom spot are combined and evaporated giving 318 mg of
10 colorless oil. To an ice cold solution of 300 mg of
this o0il is added dropwise 0.23 ml of boron tribromide.
The mixture is stirred at 0°C to 5°C for 15 minutes,
then at room temperature for 20 minutes, quenched with
water and stirred for 20 minutes. The dichloromethane
layer is separated, washed with brine, dried and
evaporated giving 254 mg of (R,R)-5-(3-chlorophenyl)-3-
(2-(3,4-dihydroxyphenyl)~1~methylethyl)}=-2-oxazolidinone
as a foaming solid.

15

20 A mixture of 240 mg of the above oxazolidinone,
234 mg of diethyl bromomalonate, 450 mg of anhydrous
potassium carbonate and 10 ml of acetone is stirred
overnight, filtered, washed with acetone and evaporated
to a brown o0il. The oil is purified by flash

25 chromatography, eluting with 5 percent acetone in

toluene. The pure fractions are combined and evaporated

giving 237 mg of (R,R)-5-(3-chlorophenyl)-2-ox0o~-3-
oxazolidinyl)propyl)~1,3-benzodioxole-2,2-dicarboxylic
acid, diethyl ester as a colorless oil.

A mixture of 234 mg of the above diethyl

ester, 8.5 ml of 5N sodium hydroxide and 17 ml of

30

ethanol is heated at reflux under argon overnight,
cooled and then acidified to pH 9 using concentrated
hydrochloric acid causing a copious amount of a.white
solid to precipitate. The mixture is filtered and the
solid is washed with water. The combined filtrate and

35

-



2, 2-di carboxylic acid, diethyl ester 38

5-(2-((2-(3-net hoxyphenyl)-2-hydroxyet hyl)

ani no) propyl ) - 1, 3- bemisShietHoben Beplesli - car boxyl i ¢ aci d, d|5Uf??£ég§? 39T

5-(2-¢(2+(3- nethoxyph |>yethyl)
am no) butyl)-1, 3-benz wm!HM n carboxylic acid, di rr?t 1y|ng§m{';gé@

5-(2-((2-(3-net hoxyph
am no) butyl ) -1, 3- benzodi oxol e- 2, 2-di -

yethyl)

5-(2-((2-(3-net hoxyphenyl) - 2- hydroxyethyl)
am noj butyl) - 1, 3 benzodi oxgben 2y 2 01 1o £8PV & 281 AnadbRekEl GetaT
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20

25

30

35

C18 reverse phase silica gel, which was first washed
with methanol (64 ml), and then a pH 8.5 solution. The
product is eluted using methanol:water (1l:1). Evaporation
of the product containing fractions gives a yellow oil
which becomes a powdery solid upon the addition of
methanol. The solid is collected and washed with ether
to yield 8.5 mg of the compound of this example as a
white solid.
EXAMPLE 10

(R* ,R* )= (+/-)~5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)-

amino)propyl)-1,3-benzodioxole~2,2-dicarboxylic acid,

diethyl ester, hydrobromide

The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting ethanol for methanol
to produce the compound of the example as a white
powder, mp 174-176°C. .

EXAMPLE 11
(R*,R*)~(+/-)-5-(2-((2-(3-chlorophenyl)—-2-hydroxyethyl)-
amino)propyl)~-1,3-benzodioxole-2,2-dicarboxylic acid,
diisopropyl ester, hydrobromide

The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting 2-propanol for
methanol to produce the compound of the example as an
off-white powder, mp 170-172°C.
EXAMPLES 12 - 107

The procedure of Example 1 is repeated, except

that the substituents on the starting'compounds are
‘varied. Table A sets forth the compounds produced in
accordance with the present invention.

|

l

carbéﬁyrlc acid, die h]%~ester”&1M-

."l"‘HIS SHEET HAS BEEN
REPLACED




42 5-(2-((2-(3-nethyl phenyl) - 2-hydroxyethyl )
am no) propyl ) -1, 3-benzodi oxol e- 2, 2-di - carboxylic acid, dlnathylnegggf?4§7f:ﬁ
5-(2-((2-(3-net hyl phenyl) - 2-hydr oxyet hyl ) _ _ _ ev=ﬁn;ﬂ$§? SHEET

am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, diethyl—ester~4%

5-(2-((2-(3-net hyl phenyl) - 2-hydr oxyet hyl ) _ _ I R R e
am no) propyl ) -1, 3-benzodi oxol e- 2, 2-di - caroxylic acid, dlbut%lﬁé

TABLE A

EXAMPLE

12

13

14

15

16

17

18

19

20

21

22

5%

o~y

St e it

TABLE A

COMPOUND
5=(2-((-(2,3-dichlorophenyl)-2-hydroxyethyl)

amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diemthyl ester

5—(2-((2-(3-chlor0phenyl)-2-hydroxyethy1)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid,. diethyl ester

5-(2-((2—(3—chlorophenyl)-Z—hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

5-(2-((2~{3~-chlorophenyl)-2-hydroxyethyl)
amino)butyl)-1l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5=(2-((2~(3,4-dichlorophenyl-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)
amino)butyl)-1l,3-benzodioxole-2,2~di~
carboxylic acid, dibutyl ester

5-(2-((2-(3-bromophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester.

5-(2-( (2~ (3-bromophenyl-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

5-(2-((2~-(3-bromophenyl)-2-hydroxyethyl).

amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

5-(2-((2-(3~bromophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~2,2-di~
carboxylic acid, dimethyl ester

5-(2-((2-(3-bromophenyl)-2-hydroxyethyl)
amino)butyl)~-1,3-benzodioxole-2,2-di-~
carboxylic acid, diethyl ester



CONTI NUED EXAMPLE COMPOUND 45
5-(2-((2-(3-nethyl phenyl)-2-hydr oxyet hyl)

am no) butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, d|nefhyr esL%g Mw;r'
5- (2-{ (2-(-3- met hyl phenyl ) - 2- hydr oxyet hyI) kit -
am no) butyl ) -1, 3- benzodi oxol e- 2, 2-di - Fboxyllc aci d, dlethyl ester 47
5-(2-( (2-(3-nethy|phenyl)-2-hydroxyeth

) am no) but yI )-1, 3-;benzpﬁ HOY 19%6
i oxol e-2, 2-di- carboxylic acid, dibutyl ester 48 f
5-(2-((2-(3- dlnethylanlnophenyl) 2- hydr oxy-

et hyl ) am no) propyl ) - 1, 3- benzodi oxol epgpee »

CONTINUED
EXAMPLE COMPOUND
23 5-(2-({2-(3-bromophenyl)-2-hydroxyethyl)

amino)butyl)-1-3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

24 5-(2-(iz-(3-f1uorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, dimethyl ester

25 S=(2-((2-(3~-fluorophenvl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxloe~2,2-di-
carboxylic acid, diethyl ester

26 5-(2-((2-(3-fluorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

27 5-(2-((2-({3-fluorophenyl)-2-hydroxyethyl)
amino}butyl)-1l,3-benzodioxole-2,2-di-
carboxylic acid, diemthyl ester

28 5-(2-((2-(3-£fluorophenyl)-2-hydroxyethyl)
amino)butyl})-1,3-benzodioxole-2,2-di-
carboxyvlic acid, diethyl ester :

29 S=(2-(({2-(3-fluorophenyl)-2-hydroxyethyl)
amino)pentvl)-1,3-benzodioxole-2,2-4i~-
carboxylic acid, dibutyl ester

30 5-(2-((2-(3~-trifluoromethylphenyl)-2-~
hydroxyethyl)amino)propyl)-1l,3~benzodioxole~
2,2-dicarboxylic acid, dimethyl ester

31 S-(2-((2-(3~-trifluoromethylphenyl)~-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2-2-dicarboxylic acié, diethyl ester

32 S5-(2-((2-(3-trifluoromethylphenyl)-2-
hydroxyethyl)amino)prooyl)-1,3-benzodi-
oxole-2,2-dicarboxylic acid, dibutyl
ester :

33 5-{2-((2-(3-trifluoromethylphenyl-2-
' hydroxyethyl)amino)butyl)-1,3-benzodioxole~
2,4-dicarboxylic acid, dimethyl ester



di carboxylic acid, dinethyl

ester 49 5- (2- ((2-

(3- dinethylaninophenyl) 2- hydr oxy-

ethyl)an1no)propy|)
50

®

51

52

5-(2- ((2 (3- dlnethylanlnophenyl) 2- hydr oxy
ethyl)an1no)propy|)-|

5-(2-( (2

-(2- - (3-di met hyl ani nophenyl ) - 2- hydr oky=
et hyl ) am no) but yl ) - 1, 3- benzodi oxol e- 2%_&” boxyl i c acid|__di met hyl

EXAMPLE

34

35

36

37

38

39

40

41

42

43

44

, 3-benzodi oxol e- 2, 2- di carboxylic aC|<,qﬂg%zb
but

3- benzodi oxol e- 2, 2- di carboxylic acid, {di
5-(2-((2-(3-dinethylaninoéﬁenyl)-z-hydroxy 07 NOV B0
et hyl )am no) butyl ) -1, 3- benzodi oxol e- 2, 2- di carboxylic acid

i et hy

~

ester

CONTINUED -

COMPOUND

5=(2-((2-(3-trifluoromethylphenyl)-2-
hydroxyethyljamino)butyl)-1,3-benzodioxole~-
2,2-dicarboxylic acid, diethyl ester

§-(2-( (2-(3-trifluoromethylphenyl)-2-
hydroxyethyl)amino)butyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dibutyl ester

5-(2-((2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~-2,2-di-
carboxylic acid, dimethyl ester

5—-(2-((2-(3-methoxy-4-chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester

5-{2-((2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~2,2-di-
carboxylic acid, dibutyl ester

S-(2-((2-(3-methoxyphenyl)}-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

S-(2-((2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~-2,2-di-
carboxylic acid, diethyl ester

5-({2-{(2-(3-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester

5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2~di-
carboxylic acid, dimethyl ester

S-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-4di-
carboxylic acid, diethyl ester

5=(2-((2-{3-methylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester



53
54

5-(2-((2-(3-di nmet hyl am nophenyl ) - 2- hydr oxy-
et hyl ) am no) butyl ) - 1, 3- benzodi oxol e- 2, 2- di carboxylic acid, dlbutyl ester

5-(2-((2-(3- carbonethoxyphenyl) 2- hydr oxy- .
et hyl ) am.mno) propyl ) - 1, 3- benzodi oxol e- 2, 2- di carboxylic aC|d,'dunBLhyLn
55 5-(2-((2-(3-carbonethoxyphenyl)-2-hydroxy- :
et hyl ) am no) propyl ) -1, 3-

EXAMPLE
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47
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50

51

52

53

54

55

HT j IEET

eStEF”
benzodi oxol e- 2, 2- di carboxylic acid, dil e 10y NG 1986

[

TABLE A.
CONTINUED
COMPOUND

S={2-((2~(3-methylphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~2,2-di-
carboxylic acid, diethyl ester

5-(2-((2-(3-methylphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, dibutyl ester

5-(2-((2-(3-dimethylaminophenyl)~2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-~2,2-
dicarboxylic acid, dimethyl ester

5-(2-((2-(3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)~1l,3-benzodioxole~2,2-
dicarboxylic acid, diethyl ester

5-(2-((2-(3~dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

S-(2-((2-(3-dimethylaminophenyl}-2-hydroxy-
ethyl)amino)butyl)~-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

5-(2-((2-{3-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester :

5-(2-((2-(3-dimethylaminophenyl}-2-hydroxy-
ethyl)amino)butyl)-1,3~-benzodioxole-2,2~-
dicarboxylic acid, dibutyl ester

S-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)propyl)~1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

S-{2-((2-(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2~
dicarboxylic acid, diethyl ester



TABLE A CONTI NUED EXAMPLE COVPOUND 56

5-(2-,((2-(3- carbomethoxyphenyl) - 2- hydr oxy- s

et hyl’) am no) prop%l ) -1, 3- benzodi oxol e- 2, 2- di carboxylic acid, [ (ﬁg&gggéﬁgi“ér::* 3
57 (22 B4R R Qpnethoxyphenyl) 2- hydr oxy- s ki

et hyl ) ami no) but yi

58

et hyl ) am no) butyl) -

59

EXAMPLE

56

57

58

59

60

61

62

63

64

65
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5-(2-((2- (3- met hyl t hi ophenyl ) - 2- hydr oxy-

SRR \cmarb@vm&mw et

iﬁ

xol e- 2, 2- dicarboxylic acid, |d
bonethoxxphenyl) 2- hydr oxy-
xol e- 2, 2- dicarboxylic acid, {d

met hyl ester

i
LQ 07 Nov 196 |
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CONTINUED

COMPOUND

5-(2~((2-(3~carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)propyl)-1l,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

5-(2-((2-(3~carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3~-benzodioxole-2, 2-
dicarboxylic acid, dimethyl ester

5-(2-((2=(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole~2,2~
dicarboxylic acid, dibutyl ester

S=(2-((2-(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2~
dicarboxylic acid, dimethyl ester

5-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3~benzodioxole~-2,2~
dicarboxylic acid, diethyl ester

§-(2-({2~(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole~2,2-
dlcarboxyllc acid, diethyl ester

5—-(2-((2-(3-methylthiophenyl)- 2—hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole~2,2
dicarboxylic acid, dibutyl ester

5~(2-(({2~(3-methylthiophenyl)~-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

5-(2-((2-{3-methylthiophenyl)-2~-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-~
dicarboxylic acid, diethyl ester

5-(2-((2-{3~-methylthio-4-chlorophenyl)-2-
hydroxyethyl)amino)butyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dibutyl ester

5-(2-((2-({3-cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester
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et hyl ) am no) propyl ) - 1, 3- benzodi oxol e- 2, 2- di carboxylic acid, dinethyl ester
60

5-12-((2- (3-car bonet hoxyphenyl ) - 2- hydr oxy-

ethyl)an1no)butylg

61 .. .

et hyl ) am no) pro Aﬁi‘
62

ethyl)anino)propyl) 1, 3- benzodi oxol e- 2

be z?dloxole 2,2- dicarboxylic acid, dlethyl est.er

thylthlophenyl) 2- hydr oxy-

thylthlopg%nyl) 2- hydr oxy- i

63 5-(2-((2-(3-nethylthiophenyl)-2-hydroxy- !
ethyl ) ani no) butyl ) - 1, 3- benzodi oxol e-2,2: - » !

EXAMPLE

67

68

69

70

71

72

73

74

75

76

77

CONTINUED

COMPOUND

5-(2-((2-(3~cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

5-(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole~2,2~di-
carboxylic acid, dibutyl ester

5-(2-({(2-(3-cyanophenyl)-2-hydroxyethyl}
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

S5S=(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

5-(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di~-
carboxylic acid, dibutyl ester

S-(2-((2-(2-chlorophenyl)~-2-hydroxyethyl)

anino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

di oxol e- 2, 2- di carboxylic aC|d; glethy1 —ester-

di car boxylic aci di dlbUtV@ﬁeéTéﬂi

SR

_,‘1’\{ (‘H{skl

S5-{2-((2~(2-chlorophenyl)-2-hydroxyethyl)

amino)propyl)-1,3-benzodioxole-2,2~di-
carboxylic acid, diethyl ester

5-(2-((2-{2-bromophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, dimethyl ester

5-(2-((2-(2-bromophenyl)-2-hydroxyethyl)
amino)propyl)-1,3~benzodioxole-2,2-di-
carboxylic acid, dipropyl ester

5-(2-((2-(2~-fluorophenyl-2-hydroxyethyl)
amino)propyl)-1l,3-benzodioxole-2,2-di~
carboxylic acid, dimethyl ester

S5=(2-{(2~(2-fluorophenyl-2-hydroxyethyl)
amino)propyl)-1l,3~-benzodioxole~2,2-di-
carboxylic acid, diethyl ester



di carboxylic acid, dinethyl

5-(2-((2-(3- nethyTTﬁ‘Upheny#f—zrhydroxy-
ethyl)anlno)butyl :

65 =

hydr oxyet hyl ) am no

ester

¥

TABLE A

EXAMPLE
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82

83

84

85
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87

ester 64
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Gaant L N

TABLE A
CONTINUED
COMPOUND

5-(2-((2~(2-trifluoromethylphenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzo-
dioxole-2,2-dicarboxylic acid, dimethyl
ester

5-(2-((2-(2-trifluoromethvlphenyl)-2-
hydroxyethyljamino)propyl)-1,3-benzo-
dioxole-2,2-dicarboxylic acid, diethyl
ester

5-{2-((2-{2-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-{2-((2-(2-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di~
carboxylic acid, diethyl ester

5-(2-((2-(2-methylphenyl)-2-hydroxyethyl)
amino)propyl)-1l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

5-(2-{(2-(2-methylphenyl)~-2~hydroxyethyl)
amino)propyl})-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester

S5=(2-((2-(2~dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-

‘dicarboxylic acid, dimethyl ester

5-(2-((2-(2-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2~
dicarboxylic acid, diethyl ester

5-(2-{(2-(2-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl}l-3,-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

S5-(2-((2-(2-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)l-3,-benzodioxole-2,2~
dicarboxylic acid, diethyl ester
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66 5- (2-((2-(2- chl-oroephenyl ) - 2-hydr-oxyet-hyt)™
am no) propyl ) -1, 3-bénzodi oxol e-2,2-di - carboxylic acid, dlnethyl est et o
5-(2-((2-(2-chl or apisg; sﬁ%'ﬂ.ﬁ@ yethyl) an1no)propy|) §3 benzodiaxSH@HZ

, 2-Gi + carboxylic r_' ster [
5-(2-((2-(2- brormpa : HFyet hyI) MERS 10t

am no) propyl ) -1, 3- biek ‘ 2-di - carboxyllc aci d, dlhethgp’% ?%%9
5-(2-((2-(2-bronmophenyl)-2-hydroxyet hyl )~

am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dlpropyl ester 70
5-(2-((2-(2-f|uoropheny| 2- hydroxyethyl)

ABLE A
CONTINUED
EXAMPLE COMPOUND
88 5-(2-((2-(2-ethoxyphenyl)-2-hydroxyethyl)

amino)}propyl)-1l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

89 5-(2-((2-(2-ethoxy~3-chlorophenyl)~2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester

90 5-(2-((2-(4-chlorophenyl)-2~hydroxyethyl)
amino)propyl)-1,3-benzodioxole~-2,2-di-
carboxylic acid, dimethyl ester

91 . 5-(2-((2-(4-chlorophenyl)~-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-~
carboxylic acid, dimethyl ester

92 5-(2-((2-(4-iodophenyl)-2-hydroxyethyl)
amino)propyl)~1l,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

93 5-(2=((2-(4-iodophenyl)~-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

94 5-(2-((2-(4-fluorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-4di-
carboxylic acid, dimethyl ester

95 5=(2-((2-(4~-fluorophenyl)-2-hydroxyethyl)
amino)butyl)-1l,3-benzodioxole-2,2-d4i-
carboxylic acid, dimethyl ester

96 S5=(2-((2-(4-trifluoromethylphenyl)-2-
hydroxyethyl)amino)propyl}-1l,3-benzo-
dioxole-2,2~dicarboxylic acid, dimethyl
ester

97 5-(2-((2-(4-trifluoromethylphenyl)-2-
hydroxyethyl)amino)butyl)-1,3-benzo~
dioxole~2,2-~dicarboxylic acid, dimethyl
ester



am no) pr opyl ) - 17 3=benzodi-

am no) propyl ) -1, 374
63 -+ TABLE A CONTJ|
5-(2-((2-(2-trifl

EXAMPLE

98

9S

100
101
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105
106

107

axol e- 2, 2-di - carboxylic acid, dinethyl ester 71
5-(2-((2-(2-fl uo éOl eny | - 2- hydr oxyet hyl)
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TABLE A R —

CONTINUED

COMPOUND

5-(2-((2-(4-methoxyphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

5-(2-((2-{4-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3~-benzodioxole-2,2 di=-
carboxylic acid, dimethyl ester

5~(2-((2-(4-ethylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

5~{2-((2~(4-ethylphenyl)~-2~hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

5-(2-((2-(4—dimethylaminophenyl)-2-hydroxy—
ethyl)amino)propyl)-~1l,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

5-(2-((2-(4-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

S5=(2-({2-(4-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

5-(2-((2-{4-methylthiophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

5-{2-((2-(4-cyanophenyl)-2-hydroxyethyl)
amino)propyl})-1,3-benzodioxole~-2,2-di-
dicarboxylic acid, dimethyl ester

5-(2-((2-(4-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
dicarboxylic acid, dimethyl ester

o
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hydr oxyet hyl ) am no) propyl ) -1, 3- benzo- di oxol e-2, 2- dlcarboxyllc aC|d i
di ret hyl ester 73 5-(2-((2-(2- trlfluoronethylphep¥¢) ,n%j SHEE
hydr oxyet hyl ) anmi no) propyl ) - 1, 3- benzo- di oxol e- 2, 2- di car boxylii -
di et:hyl ester 74 5-(2-((2-(2- nethoxyphenyl) 2- Hycrox()c_{etbylgﬁé
am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dinethylG édtE
5-(2-((2-(2- nethoxyphenyl) 2- hydroxyethyl%

am no) propyl ) - 1, 3- benzodi oxol e- 2, 2- di boxyl i c acid, dlethyl ester

i

The above mentioned patents and publications
are incorporated herein by reference.
Many variations of the present invention will
suggest themselves to those who are skilled in the art
5 in light of the above detailed description. All such
ocbvious modifications are within the full intended scope
of the appended claims.



76 5- (z”rm£s}{eaﬂ(as23eg;megmc@henyl) 2- hydr oxyet hyl )

am no) propyl ) -1, 3-be - carboxylic acid, dlnethyl ester (/[
5-(2-((2-(2-net hyl pham “Bwvuﬂ et hyl ) e "EMWH\H juj
am no) propyl ) -1, 3-be - carboxylic acid, dne yf“ Arer.

5-(2-((2-(2- dlnethylan1nophenyl) 2- hydroxy-

et hyl ) am no) propyl ) -1, 3- benzodi oxol e- 2, 2- 6@i€ar boxylic aC|dﬁ theghyhﬂésthr
79 5-(2-((2-(2- dlnethylan1nophenyl) 2- hydroxy i
et hyl ) am no) propyl ) -1, 3-benzodi oxol e-2, 2- di carboxylic aC|d‘WdréthT Bster
80 5-(2- ((2 (2- nethylthlophenyl) 2- hydroxy- i

b AT PO ST

CLAIMS:
1. A compound of the formula
*
"1 X — ¢ —CH, O><R5
Ry Rj
o) R6
Ry

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

OR' R 0——Y

I ] / \N—
- CH - CHZ - N — *

*

wherein R' is selected from the group consisting of
hydrogen, Cl to C, alkyl and C, to C4 acyl, and Y is
selected from the group consisting of carbonyl, and
thiocarbonyl; R, and Ry may be the same or different and
are selected from the group consisting of hydrogen and
Cy to C, alkyl; Rg and R, are selected from the group
consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -C520CHZCOOR7 and —CH20C32CHZOR7 where R,
is hydrogen or Cl to C, alkyl; except that Ry and Rg may
not both be hydrogen; the asterisks denote asymmetric
carbon atoms; or a pharmaceutically acceptable salt or
ester fhereof, the enantiomers thereof, the racemic
mixtures thereof and the diastereomeric mixtures

thereof.
N
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et hyl ) am no) propyl) di_ oxpl e- 2, 2- di carboxylic acid, dinethyl
ester 81 Ths a t hyl t hi ophenyl ) - 2- hydr oXy . FENT S
et hyl ) ami ng) propy! ) 1 | e-2,2- dicarboxylic acid %Wéf e G ot
- 64- TABLE A CONTI NU COVPOUND 82
- hydr oxyet hyl ) 07 NOV 1995

68 -

i
L RS |

2, A compound as defined in -Claim 1 wherein

X is the divalent radical

| )

?R R
!
- CH - CH2 - N -

3. A compound as defined in Claim 2 wherein
R, and R, are both alkoxycarbonyl or carboxy:; R, is
hydrogen; and R3 is ¢, to C, alkyl and Rl is one or two

1 4
groups.

4. The optically active compound as defined
in Claim 3 which is (R,R)-5~(2~((2-(3-chlorophenyl)-2-
-hydroxyethyl)amino)propyl)~-1i,3-benzodioxole-2,2~-di-
carboxylic acid, dimethyl ester.

5. The optically active compound as defined
in Claim 3 which is (R,R)~5-(2~((2-(3~-chlorophenyl)~-2-
hydroxyethyl)amino)propyl)-1i,3~benzodioxole-2,2~dicarb~-
oxylic acid, diethyl ester.

6. The optically active compound as defined
in Claim 3 which is (R,R)=-5-(2-((2-(3-chlorophenyl)-2~-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2~dicarb-
oxylic acid, diisopropyl ester.

7. The optically active compound as defined
in Claim 3 which is (R,R)-5-(2~((2~(3-chlorophenyl)~-2~
hydroxyethyl)amino)propyl)-1,3-benzodioxole~-2,2-dicarb=-
oxylic acid, disodium salt.

8. The racemic compound as defined in Claim
3 which is (R*,8*)=-(+/=)=5-(2=-((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)~1,3~benzodioxole~-2,2-dicarb-
oxylic écid, diethyl ester.

9. The racemic compound as defined in Claim
3 which is (R#%,8*%)~(+/-)~5-(2~({{2-(3~chlorophenyl)=~-2-
hydroxyethyl)amino)propyl)=-1,3-benzodioxole~2,2-dicarb~
oxylic acid, diisopropyl ester.
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am no) propyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dinethyl ester 83
5- (2- ((2- ( 2- et hoxyhi3StektiHas BephRaplatel- 2- ~ hydr oxyet hyl ) ami no) rﬁ9ﬂX§éFwéﬂrgH
3- benzodi oxol e- 2, 24 Nl aci d, diethyl ester 84 b

( 2- (4-chl br ophenyl ﬂlﬂ"ﬂﬂ!ﬂg@ﬁ{ﬂkl ) am no) propyl)-1,

3- benzodi oxol e- 2, 2 I acid, dinethyl ester 85 |

5-(2-((2-(4- chlorophenyl) 2- hydroxyethyk)69 - 1
am no) butyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dlnefhy1 ester 8b

5-(2-((2-(4-iodophenyl) 12- hydhexyabbmi¢ abmpoyn@rapyﬂyfipadbénz@dmdmole 2

2-di - 3 which is (R#%,8#*)-(+/-)-5-(2=((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)~-1,3-benzodioxole-2,2-dicarb-
oxylic acid, disodium salt.

11. A pharmaceutical composition for treating
diabetes, hyperglycemia or obesity in humans or other
mammals, comprising an effective amount of a compound
as defined in Claim 1, in combination with a
pharmaceutically acceptable carrier.

12. 2 method of treating hyperglycemia or
obesity in humans or other mammals, which comprises
administering to a bhuman or other wmammal an
anti-obesity effective amount or an anti-hyperglycemia
effective amount of a compound as defined in Claim 1.

13. 2 process for produc&ng a compound of the
formula:

Ry

wherein R, and R, 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, Cl to C4 alkoxy,
hydroxy, halogen, trifluoromethyl, carboxy, hydroxyalkyl,
alkoxycarbonyl, C, to C4 thioalkyl, sulfonyl and
sulfinyl; X is a divalent radical consisting of

OR’ R*
/Y
] 0

— CH CH2 N— or N—
* *

T 0 0 | _
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........

car boxylic acid, dinethyl ester 87 -
5-(2-((2-(4- 'Odﬁﬁﬁﬁay % . roxyethyl) an1no)buty|) 1, 3- benzodﬁéﬁ?&@tisaﬂWFT
2-di - carboxylic : fd est er 5-(2-( "”m““““ﬁ
(2-(g-fl uorophenHm " thyI) am no)propyl) 1, 3- benzod #oIQe; %G%’ bz, !
carboxylic acid | Y !
5-(2-((2-(4-fluorophenyl) - 2- hydroxyethyL)7o - ,
am no) butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dinmethyl ester 90

R e e e
hydrogen, C 1 to C4 alkyl and C1 to C4 acyl; and Y is
selected from the group consisting of carbonyl,
thiocarbonyl and methylene; R2 and Ry may be the same or
different and are selected from the group consisting of
hydrogen and C1 to C4 alkyl; Rg and Rg are selected from
group consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, —CHZOCHZCOOR7 and CHZOCHZCHZOR7 where R,
is selected from the group consisting of hydrogen and C1
to C, alkyl; except that Rg and Ry may not both be
hydrogen; the asterisks denote asymmetric carbon atoms;
or a pharmaceutically acceptable salt or ester thereof,

the enantiomers thereof, the racemic mixtures thereof
and the diastereomeric mixtures.theréof; said process
comprising:

(a) reacting compound of the formula

Y
/7 N\ o
o) N — ;R3CH2
Ry
OH
Ry Ry

with a reagent of the formula

wherein Rl' RZ' R3 and R4 are as above defined and R
and R9 are Cl to C4 alkyl and Z.is dihalomethylene,
carbonyl or thiocarbonyl to produce a compound of the
formula

8
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5-(2-((2-(4-trifluoronethyl phenyl)-2-

hydroxyethyl)anﬂm@Bhauy*BaﬂRﬁwﬁxanzo- dioxole-2,2-dicarboxy|i;ﬁ%éﬂﬂggwrmf SHEET
di met hyl ester - ; A CONTI NUED EXAMPLE OJWM&J%I&E%~N~WM
5- (2-{ (25 (4- et ho} dr oxyet hyl ) %
| 07 NOV %95
- 71 - b
¥ e
// \\ - CR.,CH COZRB
0 N A 3 2'
Ry

wherein Ry, Rys Ry, Ry and Rg and Ry are as above
defined and; either,

(b)(i) reacting the product of step (a) with a
base followed by an acid and alcohol to produce a
compound of the formula

OH o
N 0><R5
R—E J Ry R
| 2 Rs
. >(\@O )
R

wherein Ry, Ryr Ry, R, are as above defined and Rg and
R6 are alkoxycarbonyl; and optionally,

(b)(ii) reacting the product of step (b)(i)
with a reagent or reagents for converting the groups
represented by Ry and R to carboxy, hydroxymethyl,
—CBZOCHZCOOR7 and CHZOCHZCHZOR7 wherein R, is hydrogen
or Cl-c4 alkyl; or

(c){i) reacting the product of step (a) with a
carbonyl reducing agent to form a compound of the formula

CB

mmmmmm

TES SHEET HAS BEEN
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am no) propyl ) - 1,3-benzodioxele-2-2 di- carboxylic acid, dlnethyl ester 93

5-(2-[err] (2-(4-met hoxyphenyl) - 2-hydroxyet hyl)
anmi no) butyl ) - 1, 3hereqs BeedRepladed? di - carboxylic acid, dlnethy““_

5- (2<((2-{%- et hyl M oxyethyl) anlno)propyl) 1, 3- by zodloxole 2 2]
di - carboxylic ac ster 95 :Qy‘hﬁé
5-(2-((2-(4-ethyl oxyethyl) fgnino) butyl)-1, 3- be zodloxole 2,2 |

,Yi;sg ;JE,T

di - carboxylic acid, dlnethyl ester 96
5-(2-((2-(4- dlnethylanlnophenyl) 2- hydr oxy-

et hyl ) ami no) priognd in R 3- epz RY oxB) eas &s above defined and
{c)(ii) reacting the product of step (c)(i)

with a reagent or reagents for converting the Ca,08
groups to a -CH,0CH,COOR,~or a -CH,OCH,CH,OR, group
wherein R, is as above defined; or

(c)(iii) reacting the product of step (c)(ii)

with a base to produce a compound of the formula

OoH

Y

)
|
H

CH NH —— CRB_ CHZ

2

wherein Rl0 and Rll are selected from a -CHZOCHZCOOR7

group, a —C520CH2CHZOR7 group and R7 is as above
defined.

l4. A method of increasing the content of

lean meat in edible animals, which comprises administering

to an edible animal an effective amount of the compound
of Claim 1.

15. A process for producing a desired

substantially pure (+) or {-) enantiomer or a derivative,

salt or ester of a compound of the formula

WA T

’ THIG :}‘HI";: .(.—ltg BEEN
REPLA CED

o e o S




di carboxylic acid, dinmethyl ester 97

5 (2-.((2-(4-di et hyl am nophenyl ) - 2- hydr oxy-
yI)anlno)butyﬂ$ESM@Hbe&zmmwhmﬂle 2,2 dicarboxylic acid, di

o8 o Hg’m w bt hyl t hi opheny! ) - 2- hydr oxy-

ethyl)an1no)propy xol e- 2, 2 di carboxylic acid, d

99 hylthlopheﬁ%lj 2- hydr oxy-

et hyl )am no) butyl)-1, 3-benzodi oxol e-2, 2 dicarboxylic acid,

REPLACEMENT SHERT
ma% hy-l @SRy

i riethN 6 {186

dlnethyl ester

wherein Rl and R, may be one or more groups which may be

the same or different and are selected from the

consisting of hydrogen, C1 to C, alkyl, Cl to C4

hydroxy, halogen, trifluoromethyl, carboxy, hyd
alkoxycarbonyl, Cl to C4
sulfinyl; X is a divalent radical consisting of

- CH —————CHZ - N -

group
alkoxy,
roxyalkyl,

thioalkyl, sulfonyl and

wherein R' is hydrogen; R, and Ry may be the same or
different and are selected from the group consisting of
hydrogen and C; to C, alkyl; R and R, are selected from
the group consisting of hydrogen, carboxy, alkoxycarbonyl,

hydroxymethyl, —C320CH2COOR7 and -CH,O0CH CHZOR7

where R7

is hydrogen or C1 to c4 alkyl; except that RS and RS may

not both be hydrogen; and the asterisks denote

asymmetric carbon atoms; said process comprising:

(a) attaching a chiral auxiliary group at the

N-9 position of a mixture of (+) and {-) enantiomers of

said compound to form a new pair of diastereoisomers;

(b) separating said new pair of diastereo-

isomers and recovering the new (+) or (-) enantiomer;

and
(c) converting the substantially pur

e new

enantiomer into the corresponding desired substantially

pure (+) or (-) enantiomer or a derivative, salt or

ester of said compound.

B
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The above nentioned patents and publications are incorporated herein by
reference. Many variations of the present su
to those who are skilled in the art 5

stlhen&ergs““
in light of the abdvesdpteiedd SHt ’"”‘
descri‘ptiwn. All such obvious nodifications are within the % A~tntended
scope of the appended cl ai ns. -67- CLAIMS 1. A conpound oY ihe_;ﬁgqubgb
g
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Title: SUBSTITUTED S-{(2-

2=-ARY1,~-2-HYDROXYETHYL
AMINO) PROPYL)~1, 3~-BENZODIOXOLE

ABSTRACT OF THE INVENTION

The present invention discloses substituted
1,3-benzodioxoles which possess anti-diabetic and/or

anti~hyperglycemic and/or anti-obesity properties in
humans and other animals.

No Figure



[err] wherein Rlerr and Rl err] may be one or

nore groups which may be the

sane or different and are selected fromthe group consisting of hydrogen

Cerr] to (Jerr] alkyl, Cerr] to (Jerr] alkoxy,

hydr oxy,
trifluorenrethyl, carboxy, hydroxyal kyl, al koxycarbonyl, (
t hi oal kyl, sulfonyl and sulfinyl; X is a divalent radical

[err] wherein R is selected fromthe group consisting of
to CJerr] alkyl and Clerr] to (Jerr] acyl, and Y is sel ectg
consi sting of carbonyl, and thiocarbonyl; R2 and R3 may be

h

e

B
oe]
y

‘t'*;% "ﬁ%‘ Qi!ni«.l
1S|st|ng of :
ir @geRCVCHR6 T ]
edifrom t he group
t e~ Samne or

different and are selected fromthe group consisting of hyg
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to CJerr] alkyl; Rerr] and Rlerr] are selected fromthe group con5|st|ng
of hydrogen, carboxy al koxycar bonyl, hydroxynet hyl, {H%$f 7 1%P
-CH[err]OCH[err]CIII{err] and - CH[err]OCH[err]CH[err]CR[eri] ' ﬁé Ef

iIRE may not both

hydregem. ér Clerr] to Clerr] alkyl; except that Rlerr] and
be hydrogen; wherein the nitrogen of Xis al ways |inked toi _
group andthe asteri sks denote asymretric carbon atons; or ﬁ :
pharmaceutically acceptable salt or ester thereof, the enalt i omers thereof,
the racemic mixtures thereof and the diastereomeric nixtur s.thereof. 2!

A conpound as defined in Caim1 wherein

2/2

FIG. 2
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X ﬁ§\fheudivalent radical [err] 3. A conpound as defined in Claim2 wherein
Rl err] and R err]are both al koxycarbonyl or carboxy; Rerr] is ydLQan_*_*
and Rlerr] is Cerr] to (Jerr] alkyl and Rerr] 1is one or t qﬂyg

The optically active conpound as definedjin Gaim3 whichis r - ﬁENﬁ SHEET
(R R-5-(2-((2-(3-chl orophenyl) - 2- -hydroxyethyl)

am no) propyl ) -1, 3- benzodloxole 2,2-di- carboxylic acid, dinetHyl A ledAlHI599
The optical |y actiUBSTHIREERGS2E2Téf 2nBRY Ln2cHXPROXYREIER) i s

(R R)-5-(2-((2-(3¥ &N@rmm 31 p3-BENZODIOXOLES I
hydroxyethyl) am no) propyl ) L S ReEQSL e 2afa S E novel |

1,3-benzodioxole compounds which have antidiabetic
and/or anti-hyperglycemic properties in mammals. tore
5 particularly it relates to novel substituted 5-(2-((2-
aryl-2-hydroxyethyl)amino)propyl)-1,3-benzodioxoles.
The present invention also relates to pharmaceutical
compositions comprising these compounds, methods for the
preparation of these compounds, as well as methods for
10 the use of these compounds in treating diabetes and/or
hyperglycemia and/or obesity in mammals.
BACKGROUND QF THE INVENTION
It is well known to employ wmedicinal agents in

the treatment of persons suffering from diabetes,
15 hyperglycemia and obesity.

Ainsworth et al, United States Patent No.
4,478,849 (EP 6735) disclose secondary amine compounds

having the general formula (I):

20
Rl.
R2
. ) / CHOH-CH,~NH-C{R¢ }Ry~Y~X (L}
3
wherein R1 is a hydrogen, fluorine or chlorine atom or a
hydroxyl, hydroxymethyl, methyl, methoxyl, amido,
30 formamido, acetamido, methylsulfonylamido, nitro,

benzyloxy, methylsulfonylmethyl, vreido, trifluoromethyl,
or methoxybenzylamino group; Rz is a hydrogen, fluorine
or chlorine atom or a hydroxyl group; Ry is a hydrogen

or chlorine atom or a hydroxyl group; R, is =z carboxylic
4

Lad
w

acid group or a salt, ester or amide thereof; Rg is &
hydrogen, chlorine or fluorine atom or a methyl,

methoxyl, or hydroxyl group or a carboxylic acid group



oxyli € acid, diethyl ester. 6. The optically active conmpound as deined in
Caim3 which is (R R-5-(2-((2-(3-chl orophenyl) - 2- RLPJ@ AFMT SHEET
hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di carb- oxyl i c|aete;
dii sopropyl ester. 7. The optically active conpound as defined|ih %hgl 3 an
which is (R R)-5-(2-((2-(3-chloropheny])- 2- ’**H‘SB
hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi‘oxol e- 2, 2-di carb- oxylic a‘ld.

di sodiumsalt. 8. The racemc conpound as defined in Caim3 which is

(R*, S*)-(+/-)-5- (2 3:chl orop

hydr oxyet hyl }am ngiéP’Opéff‘ei 3t e % %‘SF&IEBOEZ Redi Iarh-h wk§p9en aztem

di ethyl estebr a methyl or propyl group; X is an oxygen atom or a

bond; and Y is an alkylene group of up to § carbon atoms
or a bond, which have anti-obesity and/or anti-hyper-
) glycemic activity.
Ainsworth et al, United States Patent No.
4,396,627 (EP 21636) disclose secondary amine compounds of
the formula (II):

R
1 | R4

CHOH-CHZ—NH-C(RG)R7-Y-X- (II)

10 wherein Ryv R, and R, are as defined in relation to
formula (I) or each independently represents a bromine
atom; R, is an alkyl group of 1 to 10 carbon atoms
substituted by a hydroxyl, lower alkoxyl, oxo, lower
acyloxy or OCHZCOZH group or lower alkyl ester thereof;

15 Re is a hydrogen, chlorine or fluorine atom or a methyl,
methoxyl or hydroxyl group or a carboxylic acid group or
a salt, ester or amide thereof; Re is a hydrogen atom or
a methyl, ethyl or propyl group; R is a hydrogen atom
or a methyl, ethyl, or propyl group; X is an oxygen atom

20 or a bond; and Y is an alkylene group of up to six
carbon atoms or a bond; which are useful in reducing
high blood glucose and lipid levels in humans and
animals.

Ainsworth et al, United States Patent No.
4,385,066 (EP 40915) disclose arylethanol amine derivatives
of the formula (III):



9*.Thé racem ¢ conpound as defined in Cdaim3 which is
(R, S*)-(+/-)-5-(2-((2-(3-chl orophenyl) - 2-

hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi oxol e- 2, 2- di car b-

oxyli ¢’ #rfﬁL

Ciai m 8 mhlch

A {\;

di i sopropyl ester. 10. The racem.g conpound as defined in;Clk
Is (R*,S*)-(+/-)-5-(2-((2-(3-chl orophienyl) - 2- i 25
hydr oxyet hyl ) am no) propyl ) - 1, 3- benzodi oxol c- 2, 2-di carb- oxyli ¢ acid,

§l ™~
\\ ﬁ”n
kR H

B

pa. A
L

ol

~disodiumsalt. 11. A pharmaceutical conposition fpr treating diabetes,
hypergl ycem a or obesity in hunans or ot her

10

| S
?H ll (III)
- - IR - M
CH CHZ NH (E ——(CHz,n COZH
R

2

wherein Ry and R, are hydrogen or methyl; n is 1, 2 or
3; and 2 is alkyl of 1 to 6 carbon atoms, alkoxy of 1 to
6 carbon atoms, halogen or hydrogen; useful in treating
obesity and/or hyperglycemia and/or inflammation in
mammals.

Ferris, United States Patent No. 4,341,793
(EP 29320) discloses secondary amine compounds of the
formula (IV):
R

‘ ?1 (1V)
Ica -~ CH, - NH - < (caz@coza
B o oH A

2

wherein Ay and A, are hydrogen or methyl; n is 1, 2 or
3; and R is hydrogen, chlorine, bromine, hydroxy, nitro,
amino or trifluoromethyl; which are useful as anti-
hyperglycemia agents or anti-obesity agents.

Smith et al., United States Patent No.
4,309,443 (EP 25331) disclose cinnamic acid derivatives of
the formula (V):

1
ﬁR7=C(R3)C02H

Ry 1

' / >

“ — - N - - - - V

Ry Ry
wherein ~1 and R, and R3 are as defined in relation to
formula (II); R4 1s & hydrogen, chlorine or fluorine




magmal’s, conprising an effective anount of a conpound as defined..in

claim 1, in conbination wth a pharmaceutically accepta?péycg;; BN au;ET
12. Use of a conpound as defined in Claim1l for the manufactu e«ef-a¥ww«2$i11
medi cine for treating hyperglycem a or -abesity in humans or oth nannals !
13. A process for producing a conpound according to Caim1 co rvsxnba (28
reacting conpound of the fornmula [err] with a reagent of the fofnula [err]
wherein R[erritoﬁqurL mB&%&ﬁ] %@Qh%&%ﬁrkra%%d%%ngO%QodsfbBeH and Rierr]

and Rlerr] are err err] al kyl "and Z al onet hyl enes-~carhbonyl._or
thincar bonyl €3¢ poyH 8¢ aceénﬁéaw@ ofc @healt, ester or amide thereof;

5 and Re are a hydrogen atom or methyl group; Ry and Rg

are a hydrogen atom or methyl or ethyl group; X 1s an

oxygen atom or a bond; and Y is an alkylene group of up

wn

to 5 carbon atoms; which have been found to possess
anti-obesity and/or anti-hyperglycemia activity.

Duckworth, United States Patent No., 4,382,958
(BP 52963} disclose secondary amine compositions of the
formula (VI):

Ry Re (VI)
|
CH - CH, - NH - C —4CH— -0 - X- OH
| |
Ry

wherein each of Rl and R, are hydrogen, methyl or ethyl;

R3 is hydrogen, fluorine, chlorine, bromine or

trifluoromethyl; each of R, and Rg
15 fluorine, chlorine, bromine, alkyl having 1 to 6 carbon

is hydrogen,

atoms, or alkoxy having 1 to 6 carbon atoms: n is 1 or
2; and X is straight or branched alkylene having 1 to 12
carbon atoms; which are anti-obesity, hypoglycemia,
anti-inflammatory and platelet aggregation inhibiting

290 agents.

Ainsworth et al., United States Patent No.
4,654,371 (EP 6735) disclose secondary amine compounds

of the formula (VII):
(VIT)

v _ s - - - ——CH ‘_‘COH
CHOH - CH, - NH - C(Ryg)(Ryg) —FCHy iz 4\ /> 2

wherein RlS is a2 hydrogen atom or a methyl croup; R16 is

N)
wm

a hydrogen atom or a methyl group and m is 1; useful in




[err] ‘wherein Rlerr], Rlerr], Rerr], Rerr] and Rlerr] and R|éthiAGeei-as ShttT
above defined and; either, (b)(i) reacting the product of steg (f&) ™" Wth a7
base followed by an acid and al cohol to produce a conpound of itHe 4 ar ‘&aﬁga
[err] wherein Rlerr], Rerr] Rerr], Rgrr] are as above defired and eryy

and Rl err] are al koxycarbonyl; and optiodnally, (b)(ii) reacting +he—product

of step (b)(i)

treating obesity and hyperglycemia in humans or animals.

1kezaki et, al., United States Patent No.
4,490,392 disclose benzylalcohol derivatives of the
formula (VIII):

w

(VIIT)

R OH CH3

NH-—CH—CH2

wherein R is hydroxy, benzyloxy, halogen or alkoxy
having 1 to 4 carbon atoms and Ring A is monomethoxy-
phenyl, dimethoxyphenyl, trimethoxyphenyl or 3,4-methy-
lenedioxyphenyl; which are useful as anti-diabetic

10 agents.

Ferris, United States Patent No. 4,432,993

(EP 51917) discloses 2-(2-benzofuranyl) ethanolamine
derivatives of the formula (IX):

Ry R,
AN | \ (IX)
| CH - CH, - NH - C —+CHb— ®_R3
\/\0 ] !
OH R,

15 wherein Rl is hydrogen or methyl; R, is hydrogen or
methvl; R3 is hydroxy, hydroxy(cl-cs)algoxy, benzyloxy
or a group X-Y-Z wherein (i) X is a bond or oxygen, Y is
a Cy-C¢ straight or branched alkylene, and Z is hydrogen
or carboxy; or (ii) X is a bond or -0-CH,-, Y is a C,-Cg

20 straight or branched alkenylene and Z is carboxy; R, is
hydrogen, hydroxy, halogen, Cl-—C6 alkyl or Cl-—C5 alkoxy;
and n is 1, 2 or 3; which have anti-obesity, hypoglycemia,
anti-inflammatory, and platelet-aggregation inhibiting
activity.

(V]
i

Ainsworth et al., Upited States Patent No.



wi th a‘reagent or reagents for converting the groups represent@ﬁyhﬁg 2
R6 to carboxy, hydroxynethyl, -CHerr]OCH err] COOR[ err] and il LSS
CHerr]OCH err]CH err]OR[err]wherein R7 is hydrogen or (Cerr]- CLer & aIkyI
reacting the product of step (a) with a carbonyl requ éé

FEATISHEET

or (c)(i)
to forma conpound of the formula [[rFr [err] [erre vhereln
Rlerr], Rerr], R[err] Rlerr] are as above defined and (c)(ii]) reacting

the product of ste
CH err]OH

10

15

20

with a reagent or rea f.or F-ag-the

ent
4,338,3 gé 33385 disclose ethapanf% é%r1vat1vas of the
formula (X)}:

R
N (X)

— CHOH -~ CHZ - NH - C(R4)(R5) -Y -X -

R3 O-Z—C02H
wherein Ry, R, and Ry are as defined in relation to
formula (I) or each independently represent a bromine
atom; R4 is a hydrogen atom or methyl group; Rg is a
hydrogen atom or methyl group; Re is a hydrogen,
fluorine or chlorine atom or a methyl, methoxyl or
hydroxy group; X is an oxygen atom or a bond; Y is an
alkylene group of up to 6 carbon atoms or a bond; and Z
is an alkylene, alkenylene or an alkynylene group of up
to 10 carbon atoms; which possess anti-obesity and
anti-hyperglycemia properties.

Ikezaki et al., United States Patent No.
4,032,575 disclose benzylalcohol amine derivatives of
the formula (XI): '

OH OCH (XT)

wherein Ring A is monohydroxyphenyl:; which induce a
decrease in blood sugar levels when Ring A is
2-hydroxyphenyl.

Holloway et al., United States Patent No
4,772,631 (EP 210849) disclose phenoxyacetic acid ethers of
the formula (XII):



groups to a -CHerr]OCH err] COOR[err] or a -CH[err]OCH[err]CH[eppjgp%ﬁt

group wherein R7 is as above defined; or (c)(iii) reacting theTﬁﬁgﬂﬂbﬁ%

step (c)(ii) with a base to produce a conpound of the forrulaijOi [err]

wherein R err] and R err] are selected froma -CH[err]OCH[err]Cﬁnggrggﬁ-“
a -CB[err]OCH[err]CH[err]CR[err]_gégup and Rlerr] is ag qbove

defined. 14. A nethod of increasing the c

whi ch conprises adm nistering to an edi ble aninal an |effective

group,

ani mal s,

§f SHEET

tent of |ean neat i|n wdirbte

amount of the eampound 9% ,0:AaNMiL 10aded onto a colunn packed with

10

15

20

25

30

Cyg reverse phase silica gel, which was first washed

with methanol (64 ml), and then a pH 8.5 solution. The
product is eluted using methanol:water (1l:1). Evaporation
of the product containing fractions gives a yellow oil

which becomes a powdery solid upon the addition of

methanol. The solid is collected and washed with ether
to yield 8.5 mg of the compound of this example as a
white solid. |
EXAMPLE 10
(R*,R*)=(+/~)=-5-(2-((2-(3~chlorophenyl)~-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,

diethyl ester, hydrobromide

The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting ethanol for methanol
to produce the compound of the example as a white
powder, mp 174-176°C.
EXAMPLE 11
{R* ,R*)—(+/~)=-5-(2-((2-(3-chlorophenyl)-2-hydroxyethyl)-
amino)propyl)-1,3-benzodioxole-2,2-dicarboxylic acid,

diisopropyl ester, hydrobromide

The procedure to prepare the dimethyl ester of
Example 7 is repeated, substituting 2-propanol for
methanol to produce the compound of the example as an
off-white powder, mp 170-172°C.
EXAMPLES 12 - 99

The procedure of Example 1 is repeated, except

that the substituents on the starting compounds are
varied. Table A sets forth the compounds produced in

accordance with the present invention.



15 A process for producing a desired substantially pure (+)L_Qr (=)
enantionmer or a derivative, salt or ester of a conpound ac Qrp E@E%gﬁt]%HEET
1, wherein Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]
are as defined and X is a divalent radical consisting of [&
I s hydrogen; said process conpri sing: -72- (a) attachin
auxiliary group at the N9 position ef 62 mi xture of (+) an
of

TABLE A
CONTINUED
EXAMPLE COMPOUND
56 S-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy-

ethyl)amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dibutyl ester

57 5-(2-((2-(3-carbomethoxyphenyl)-2-hydroxy~-
ethyl)amino)butyl)-1,3-benzodioxole-2, 2~
dicarboxylic acid, dimethyl ester

58 S={2~{(2~(3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2~
dicarboxylic acid, dibutyl ester

59 5-(2-((2-(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl}~1l,3-benzodioxole-2,2~
dicarboxylic acid, dimethyl ester

60 S-(2-{(2-({3-carbomethoxyphenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole~2,2-
dicarboxylic acid, diethyl ester

61 5-{2-((2-(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, diethyl ester

62 5-{2-((2-(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)~1,3-benzodioxole~2,2-
dicarboxylic acid, dibutyl ester

63 5-(2-((2-(3-methylthiophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2-
dicarboxylic acid, dimethyl ester

64 S-(2-{(2-(3-methylthiophenyl)-2~hydroxy-
ethyl)amino)butyl)-1,3~benzodioxole-2,2-
dicarboxylic acid, diethyl ester

65 S-(2-({2-(3-methylthio-4-chlorophenyl)-2-
hydroxyethyl)amino)butyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, dibutyl ester



AN e e

sai'd conpound to forma new pair of diastereoisoners; (b) separating said
new pair of diastereoi soners and recovering the new (+) or (thgﬁggﬁkﬁgﬁe@PEET
and (c) converting the substantially pure new enantioner intgg AN ol
correspondi ng desired substantially pure (+) or (-) enantioneri or a
derivative, salt or ester of said conpo ._16. 5- i 28 JAM 1909
(2-((2-(3-bronophenyl)-2- hydroxyet hyl)ani no) propyl)-1, 3-benzodi oxol e- 2,
di carboxylic acid, disodiumsalt. 17. 5- (2-((2-(3-iodophenyl)-2-

&

hydr oxyet hyl ) am no) propyl ) -1, 3-ben;ﬂgg8§oh§-2,2-dicarboxyli

CONTINOUED
EXAMPLE COMPOUND
6 -— -
6 5-(2 ((2—(2—chlorophenyl)-z-hydroxyethyl)

amino)propyl)—l,3—benzodio
- x - - ‘—
carboxylic acig, dimethyl egt:rz'z a

67 S5-(2~((2-(2
( - —chlorophenyl)-z-h dr e
amlno)pf?Pyl)-l,3—benzodioxol§~7O§XB§EYl)
carboxylic acigd, diethyl ester -

68 5-(2-((2-({2-bromo
( T phenyl)-z-hydrox eth
amlno)prgpyl)71,3-benzodioxole-2 g—dizl)
carboxylic acid, dimethyl ester '

69 5-(2~((2-(2-bro
( - mophenyl)-2~-hvdr
amlno)pr?pyl)—l,3—benzodioxo{e-gx§f§231)
carboxylic acid, dipropyl ester ’

70 5-(2-{(2-(2~f1
( —ls=-Lluorophenyl-2-hydroxyet
amlno)pr9pyl)—l,3-benzodioxo¥e-2 gfdgzl)
carboxylic acid, dimethyl ester ’

71 5-(2-{(2-(2-fluor
>-{ ophenyl-2-hydroxyet
amlno)pr9pyl)—1,3-benzodioxo¥e—2 gfdggl)
carboxylic acid, diethyl ester '



acid, *disodiumsalt. 18. 5- (2-((2-(4-iodophenyl)-2-

hydr oxyet hyl ) am no) propyl )-1, 3-benzodi oxol e-2, 2- di car boxyl
disodiumsalt. 19. 5- (2-((2-(3-trifluoromethyl phenyl)-2-
hydr oxyet hyl ) am no) propyl )-1, 3-benzodi oxol e-2, 2- di car boxyl
di sodi um sal t. - 73 - 20. A conpound sel ected from
5-(2-((2-(3-cyanophenyl) - 2- hydroxyet hyl)

i PAACaMENT SHEET
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TABLE A
CORTINUED
EXAMPLE COMPOUND
72 5-{2-((2-(2-trifluoromethylpheny

1)-2-

hydroxyethyl)amino}propyl)-1,3-benzo-

dioxole-2,2-dicarboxylic acid, d
ester
73 5-{2-((2-(2-trifluoromethylpheny

imethyl

l1)-2-

hydroxyetbyl)amlno)prooyl) 1,3-benzo-

dioxole-2,2-dicarboxylic acid, d
ester
74 5-(2-((2-(2-methoxyphenyl)-2-hyd

amino)propyl)-1,3-benzodioxole-2,
carboxylic acid, dimethyl ester

75 5-(2-((2-(2-methoxyphenyl)-2-hyd
amino)propyl)-1,3-benzodioxole-2,
carboxylic acid, diethyl ester

76 S5—{2-((2-(2- methylphenyl)-2-hydr

iethyl

roxyethyl)
2-di-

roxyethyl)
2-di-

oxyethyl)

amino)propyl)-1,3-benzodioxole-2,2-di-~

carboxylic acid, dimethyl ester
77 5-(2-{(2-(2-methylphenyl)-2-hydr

amino)propyl)-1,3-benzodioxole-2

carboxylic acid, diethyl ester

78 5-(2-((2-(2-dimethylaminophenyl)-

oxyethyl)
r 2"‘di-

2-hydroxy-

ethyl)amlno)prooyl) 1l,3-benzodioxole-2,2-

dicarboxylic acid, dlmethyl este

79 5-(2-((2-(2-dimethylaminophenyl)
ethyl)amino)propyl)-1,3-benzodio
dicarboxylic acid, diethyl ester

80 5-(2-((2~(2-methylthiophenyl)-2-

r

-2-hydroxy-
xole-2,2-

hydroxy-

ethyl)amino)propyl)l-3,-benzodioxole-2,2-

dicarboxylic acid, dimethyl este

81 5-(2-((2-(2-methylthiophenyl)-2-

ethyl)amino)propyl)l-3,-benzodio
dicarboxylic acid, diethyl ester

r

hydroxy-
x0le-2,2-




an1no)propy|) 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dinethyl. estel
5-(2-((2-(3- cyanophenyl) 2- hydroxyethyl) REP] ACEMENT SHEET
ami no) propyl ) - 1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dietﬁyf esbeﬁ-* —

5-(2-((2-(3-cyanopheny|)-2-hydroxyethy|) 1909
am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dituﬂyﬂzgsﬂ%% 1989
5-(2-((2-(3-cyanophenyl) - 2- hydroxyet hyl g4 - i
am no) butyl ) -1, 3- benzodi oxol e-2, 2-di - carboxylic acid, dingthyl ester;

5-(2-((2-(3- cyanophenyl) 2- hydroxyethyl)
am no) butyl) - 1, 3-benzodi oxol e- 2, 2- djigpr g a

CONTINUED
EXAMPLE COMPOUND
8?2 5—(2-((2—(2—ethoxyphenyl)—Z-hydroxyethyl)

amino)propyl)-1,3-benzodioxocle-2,2-di-
carboxylic acid, dimethyl ester

83 5-(2-((2-(2-ethoxy-3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-
2,2-dicarboxylic acid, diethyl ester

84 5-{2-((2-(4-chlorophenyl)-2~hydroxyethyl)
amino)propyl)-1,3-benzodioxole~2,2-di-
carboxylic acid, dimethyl ester

85 5-(2-((2-(4-chlorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

86 5-(2-((2-(4-iodophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

87 5-(2-((2-(4-iodophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

88 5-(2-((2-(4-fluorophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

89 5-(2-((2-(4-fluvorophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester

80 5-(2-((2-(4-trifluoromethylphenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzo-
dioxole-2,2-dicarboxylic acid, dimethyl
ester

9 5-(2-((2-(4~trifluoromethylphenyl)-2-
hydroxyethyl)amino)butyl})-1,3-benzo~
dioxole-2,2-dicarboxylic acid, dimethyl
ester



carboxylic acid, diethyl ester; 5-(2-((2-(3-cyanophenyl)-ﬁ%;'f;,fwéhﬂ&ﬁﬂtET
dmi no) butyl ) -1, 3- benzodi oxol e- 2, 2-di - carboxylic acid, dibutfl &ster,;

5-(2-((2-(4-cyanophenyl ) -2- hydroxyet hyl) Jgg;ﬁgg
am no) propyl ) -1, 3- benzodi oxol e- 2, 2-di - di carboxylic acid, di ¥ﬁ§l ester;
and 5-(2-((2- (4 cyanophenyl ) - 2- hydroxyethyl)
am no) butyl ) -1, 3-benzodi oxol e- 2, 2-di -- dgsarboxyl i c acid, d nethyl ester.

TABLE A
CONTINUED
EXAMPLE COMPOUND
92 5-(2-({2—(4-methoxyphenyl)-2-hydroxyethyl)

amino)propyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

93 5-{2-4{(2-(4-methoxyphenyl)-2-hydroxyethyl)
amino)butyl)-1,3~-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

94 5-({2-({2~(4-ethylphenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2 di-
carboxylic acid, dimethyl ester

95 ' 5-(2-((2-(4-ethylphenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole~2,2 di-
carboxylic acid, dimethyl ester

96 5-{2-((2-(4-dimethylaminophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

97 5-(2-((2-{4-dimethylaminophenyl)}-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

98 5-(2-((2-(4-methylthiophenyl)-2-hydroxy-
ethyl)amino)propyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester

99 5-(2-((2-(4-methylthiophenyl)-2-hydroxy-
ethyl)amino)butyl)-1,3-benzodioxole-2,2
dicarboxylic acid, dimethyl ester
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CLAIMS

1. A compound of the formula

XNk NN/

A LK

AN // R
R,

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, C1 to C4 thioalkyl, sulfonyl and sulfinyl;

X is a divalent radical consisting of

OR' R’
C a
SH %2 N or " N

wherein R' is selected from the group consisting of
hydrogen, C1 to C4 alkyl and C] to Cq 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 hydrogen and Cj3
to C4 alkyl; Rg5 and Rg are selected from tﬁe group
consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -CH20CH2COOR7 and -CH20CH2CH20R7 where R7 is
hydrogen or Ci1 to C4 alkyl; except that R5 and Rg may not
both be hydrogen; wherein the nitrogen of X is always linked
to the C*(R2) (R3) group andthe asterisks denote asymmetric
carbon atoms; or a pharmaceutically acceptable salt or
ester thereof, the enantiomers thereof, the racemic
mixtures thereof and the diastereomeric mixtures thereof.

- ——
e —

LT
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2. A compound as defined in Claim 1 wherein
X is the divalent radical

3. A compound as defined in Claim 2 wherein
R, and R, are both alkoxycarbonyl or carboxy; R, is
hydrogen; and R, is ¢, to C, alkyl and R, is one or two

1 4
groups.

4. The optically active compound as defined
in Clain 3 which is (R,R)-5-(2-((2~(3-chlorophenyl)-2~
-hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester.

5. The optically active compound as defined
in claim 3 which is (R,R)~5-(2-((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)~1,3-benzodioxole-2,2-dicarb-
oxylic acid, diethyl ester.

6. The optically active compound as defined
in Clain 3 which is (R,R)=5-(2~((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2-dicarb-
oxylic acid, diisopropyl ester.

7. The optically active compound as defined
in clain 3 which is (R,R)-5~-(2-((2-(3-chlorophenyl)~-2-~
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2~dicarb-
oxylic acid, disodium salt. '

8. The racemic compound as defined in Claim
3 which is (R*,8*)-(+/=)-5-(2-((2-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)—1,3-benzodioxole-2,z—dicarb-
oxylic acid, diethyl ester.

9. The racemic compound as defined in Claim
3 which is (R%,S*)~(+/-)-5-(2-((2~-(3-chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2~dicarb-

oxylic acid, diisopropyl ester.

RO O
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10. The racemic compound as deéfined in Claim
8 which is (R#%,S84)~(+/~)~5-(2~((2-(3~chlorophenyl)-2-
hydroxyethyl)amino)propyl)-1,3-benzodioxole-2,2-dicarb-
oxylic acid, disodium salt.

11. A pharmaceutical composition for treating
diabetes, hyperglycemia or obesity in humans or other
nammals, comprising an cffective amount of a compound
as defined in cClaim 1, in combination with a

pharmaceutically acceptable carrier.

'12. Use of a compound as defined in Claim 1 for the manufacture of a

medicine for treating hyperglycemia or obesity in humans or other mammals.

13. A process for producing a compound according to Claim 1 comprising .

(a) reacting compound of the formula

7N\ OB
0 N — ;R3CH2
R2
ou
R
Ry 4

with a reagent of the formula

- COzR8
YA

~

CO,R

279

wherein R and R, are as above defined and R8

17 Ryr By 4
and Ry are C, to C, alkyl and Z.is dihalomethylene,
carbonyl or thascarbonyl to produce a compound of the
formula

R



wherein Rl, Rys Ry, Ry and Rg and Rg are as above

defined and; either,

(b)(i) reacting the product of step (a) with a
base followed by an acid and alcohol to produce a
compound of the formula

QH H ' R

N o><5

Ry Rz Rz o/ \Rr
R

wherein R,, R,, Ry, R, are as above defined and R. and

5

RG are alkoxycarbonyl; and optionally,
(b}(ii) reacting the product of step (b)(i)

with a reagent or reagents for converting the groups

represented by R5 and R6 to carboxy, hydroxymethyl,

—CH20C82C00R7 and CHZOCHZCHZOR7 wherein R7 is hydrogen
or Cl—-C4 alkyl; or

(c)(i) reacting the product of step (a) with a

carbonyl reducing agent to form a compound of the formula

(o)

A

cH Orl
N — CR —'CH
R CH OH

R O R0 1
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wherein Rys Ry, Ry, R, are as above defined and
(c)(ii) reacting the product of step (c)(i)
with a reagent or reagents for converting the CH,OH
groups to a -CH,0CH,COOR, or a —C820CH2CHZOR7 group
vherein R7 is as above defined; or
(c){iii) reacting the product of step (c)(ii)
with a base to produce a compound of the formula

OH

| o Ry
Rl ! CHZNH —-——-CR3 — CH2 ‘

: |

! .

B R2 R4 o Rll

11 are selected from a -—CHZOCHZCOOR7

group, a -CBZOCH2CH20R7 group and R, is as above
defined.

wherein Rlo and R

14. A method of increasing the content of
lean meat in edible animals, which comprises administering
to an edible animal an effective amount of the compound
of Claim 1.

15. A process for producing a desired

substantially pure (+) or (~) enantiomer or a derivative,

salt or ester of a compound according to Claim 1,

wherein R,, R,, Ry, R,, Rs, Rs and the asterisks are as defined and X is a divalent
radical consisting of
OR
- CH —— CH

2

wherein R' is hydrogen; said process comprising:

A
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(a) attaching a chiral auxiliary group at
the N-9 position of a mixture of (+) and (-) enantiomers of
said compound to form a new pair of diastereoisomers:

(b) separating said new pair of
diastereoisomers and recovering the new (+) oxr (-}

enantiomer; and
(c) converting the substantially pure new

enantiomer into the corresponding desired substantially
pure (+) or (-) enantiomer or a derivative, salt or ester

of said compound.

16. 5- (2-({2-(3-bromophenyl)-2-
hydroxyethyl)amino)propyl) -1, 3-benzodioxole-2,2-
dicarboxylic acid, disodium salt.

17. 5- (2-{((2-(3-iodophenyl)-2-
hydroxyethyl)amino)propyl)-1, 3-benzodioxole-2,2-dicarboxylic

acid, disodium salt.

18. 5- (2-((2-(4-iodophenyl})-2-
hydroxyethyl)amino) propyl)-1, 3-benzodioxole-2,2-
dicarboxylic acid, disodium salt.

19. 5- (2-((2-(3~trifluoromethylphenyl)-2-
hydroxyethyl)amino)propyl)-1, 3-benzodioxole-2,2-
dicarboxylic acid, disodium salt.

A
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A compound selected from:

5-(2-((2—(3-cyanophenyl)-2—hydroxyet§yl)
amino)propyl)-1,3-benzodioxole~-2,2-di-~

carboxylic acid, dimethyl ester;

S-(2~((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2-di~
darboxylic acid, diethyl ester
S~(2-((2~(3-cyanophenyl)-2~hydroxyethyl)
amino)propyl)-1l,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester;
5-(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dimethyl ester;
S-(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)butyl}-1,3-benzodioxole-2,2-di-
carboxylic acid, diethyl ester;

5-(2-((2-(3-cyanophenyl)-2-hydroxyethyl)
amino)butyl)-1,3-benzodioxole-2,2-di-
carboxylic acid, dibutyl ester,

5—(2-((2-(4—cyanophenyl)—z-hydroxyethyl)
amino)propyl)-1,3-benzodioxole-2,2~-di-
dicarboxylic acid, dimethyl ester; and

5-(2-((2-(4-cyanophenyl)-2-hydroxyethyl)
amino)butyl}-1,3-benzodioxole-2,2-di-
dicarboxylic acid, dimethyl ester.
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Title: SUBSTITUTED 5-(2-((2-ARYL-2-HYDROXYETHYL)
AMINO) PROPYL) -1, 3-BENZODIOXOLES

ABSTRACT OF THE INVENTION

The present invention discloses substituted
i,3-benzodioxoles which possess anti-diabetic and/or
anti-hyperglycemic and/or anti-obesity properties in
humans and other animals.
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