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AM NOCYCLOALKANOBENZQDI OXOLES AS BETA- 3 SELECTI VE ADRENERG C AGENTS
BACKGROUND OF THE INVENTION It is well known to enploy nedicinal agents in
t he §reghyent of persons suffering fromdi abetes, hyperglycem a and
obeS|ty Bloon1et al ., US Patent No. 5,061, 727, di s- closes conmpounds
having the general fornula A: [err] wherein [err] and [err] may be one or
nore groups which nay be the sane or different and are selected fromthe
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group consi sting of hydrogen, [err] alkyl, ([err])alkoxy, hydroxy, hal ogen
trifluoromethyl, car boxy, hydroxyal kyl, al koxycarbonyl, [err] thio- alkyl,
sul fonyl and sulflnyl X is a divalent radical consisting of -2- [err]
wherein R is selected fromthe group consi sting of 10 hydr ogen,
[err]al kyl and [err]acyl and Y is select- ed fromthe group consisting of
carbonyl and thiocar- bonyl; [err] and [er®} may be the sane or different
and are selected fromthe group consisting of hydrogen and ([err])al kyl;
[err] and [err] are selected fromthe group 15 consi sting of
hydrogen, carbo®9¢98fkoxycarbonyl, hydroxymethyl, [err] and [err] , where
[err] is hydrogen or [err]alkyl; mnth the provision that [err]Jand [err] may
not both be hydrogen; which are useful in the treatnent of diabetes,
hyper gl ycem a and obesity; 20 and which show a greater degree of
selectivity for the [err]-adrenergic receptor than reference agents cited
within the patent.

AMINOCYCLOALKANOBENZODIOXOLES AS BETA-3
SELECTIVE ADRENERGIC AGENTS

BACKGROUND OF THE INVENTION
It is well known to employ medicinal agents
in the treatment of persons suffering from diabetes,
hyperglycemia and obesity.
Bloom et al., US Patent No. 5,061,727, dis-
closes compounds having the general formula A:

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, (cl-c4)alky1,
(cl-c4)a1koxy, hydroxy, halogen, trifluoromethyl,
carboxy, hydroxyalkyl, alkoxycarbonyl, (cl-c4)thio-
alkyl, sulfonyl and sulfinyl; X is a divalent radical
consisting of



Cecchi et al ., US Patent No. 4,707,497, dis- closes conpounds having the

general fornula B: 25 [err] 35 -3- wherein X represents hydrogen,
hal ogen, a trifluoro- nethyl or a |lower alkyl and R represents hydrogen; a
| ower al kyl group not substituted, or substituted by a 5 cycl oal kyl

group containing 3 to 7 carbon atons, a hydroxyl group, a |ower al koxy,
carboxy or | ower carbal koxy group; a cyck@al kyl group containing 3 to 7
carbon atons; or a | ower al kanoyl group; or a pharma- ceutically acceptable
~salt thereof; a process for its 10 preparation; and pharmaceuti cal
conpositions containing it as active ingredient, useful for the treatnent
of obesity. SUVMARY OF THE | NVENTION This invention is concerned with novel

- com 15 poundssof forgula |I: [err]
5 _/
'QH-CHZ-N- or .\\//N

wherein R’ is selected from the group consisting of

10 hydrogen, (cl-c4)a1kyl and (cl-c4)acy1 and Y is select-
ed from the group consisting of carbonyl and thiocar-
bonyl: hz and'R3 may be the same or different and are
selected from the group consisting of hydrogen and
(cl-c4)a1ky1: IIR.5 and R6 are selected from the group

15 consisting of hydrogen, carboxy, alkoxycarbonyl,
hydroxymethyl, -CHZOCHZCOOR7 and -CHZOCHZCH20R7, where
R, is hydrogen or (cl-c4)alky1: with the provision that

R5 and RG may not both be hydrogen; which are useful in

the treatment of diabetes, hyperglycemia and obesity:

and which show a greater degree of selectivity for the

20
ﬂ3-adrenergic receptor than reference agents cited
within the patent.
Cecchi et al., US Patent No. 4,707,497, dis-
closes compounds having the general formula B:
25
OH
- | H
v | CH-CH,-N
30
OR
X

35



25 wher ei n:

[err] may be: [err] 35 and [err] and [err] may be the

same or different and are hydrogen, ([err])alkyl, ([err])al koxy, hydroxy,

halogen (chlorine, brom ne, fluorine and iodine),’ -4- trifluoronethyl,

. carboxy, hydroxy([err])alkyl, ([err])alkoxycarbonyl, thio([err])alkyl,
. sulfonyl or sulfinyl; 5 or [err] na% be napht hyl ,

5,6, 7,8-tetrahydronaphth-(1 or 2)-yl or

-dlhydronaphth (1 or 2)-yl;

an integer froml to- 3 X is a divalent radical of [err] wherein R3 is

hydr ogen,

([err])al kyl err I I
benzoyl : Y is VBPEGAD X &LPFF%%Q%%%hyFr°F?PF]h ;&10a4¥¥%iﬁﬁerpf)alky

naymbEhymeosaaelomem'hﬂkwanandna ;ﬁpresents ydrogen.

R4 and R4’
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lower alkyl group not substituted, or substituted by a
cycloalkyl group containing 3 to 7 carbon atoms, a
hydroxyl group, a lower alkoxy, carboxy or lower
carbalkoxy group; a cycloalkyl group containing 3 to 7
carbon atoms; or a lower alkanoyl group; or a pharma-
ceutically acceptable salt thereof; a process for its
preparation; and pharmaceutical compositions containing
it as active ingredient, useful for the treatment of
obesity. ' _
SUMMARY OF THE INVENTION

This invention is concerned with novel com-

pounds of formula I:

R ./
4
Ry
— 0
R° X Rs
(CHZ)n R
6
0
Ry
|
wherein:
Ro may be: .
R,/
Ry’
Ra
and R,, Rz’ and Rz" may be the same or different and

are hydrogen, (cl—c4)a1ky1, (Cl-c4)a1koxy, hydroxy,
halogen (chlorine, bromine, fluorine and iodine),

n

or

'S



hydrogen, ([err])alkyl, ([err])alkoxy, hydroxy, 20 hal ogen
(chlorine, bromne, fluorine and iodine), trifluoronethyl, carboxy,
hydroxy([err])al kyl, ([err]) al koxycarbonyl, thio([err])alkyl, sulfonyl or
sulfinyl; [err] and [err] are hydrogen, carboxyl, ([err])al koxycar- 25
bonyl, hydroxymethyl, -[err] or [err] wherein [err] is hydrogen,
([err])alkyl, or [err], [err] is hydrogengstraight or branched
([err])al kyl or 2-nethoxy-1-ethyl; with the proviso that [err] and [err]
may not both be hydrogen; and the pharmacol ogically 30 accept abl e

~salts or ester gxifahRomethylr,acaFbOXY xwmﬁm, anmﬂdl ast ereoneric
- m xtures thereaqf e pounds  of  for ry at

t he carbon atoﬁfln&EMQ Y AT RS _ nﬁf“ﬁ%

. therefore, eX|suLﬁinaﬂ°Ieast two and often four st ereoi soneric forns.
The present iny 77510 <] jﬁjr ﬁﬁ‘?ﬁeﬁn {ngds

whet hét free from@tﬁle?nstere?i r% r ‘adm xeg her 5 ¢

stereoi soners 2 =¥y oF Sp&Q d&'ﬂ!‘aﬂmﬂ@cl%&)‘x Jox

n is an integer from 1 to 3:;
X is a divalent radical of
0R3 Rs

10 Y
| | N

-GH=-CH,=N-  or \__/

wherein R, is hydrogen, (cl-c4)alky1, (cl-c4)acyl,
15 (cl-c4)a1koxycarbony1 or benzoyl:;
Y is carbonyl or thiocarbonyl:
R, is hydrogen or (cl-c4)a1ky1:
R4 and R4' may be the same or different and are
hydrogen, (cl-c4)a1ky1, (cl-c4)a1koxy, hydroxy,
halogen (chlorine, bromine, fluorine and iodine),
trifluoromethyl, carboxy, hydroxy(cl-clo)alkyl,
(cl-clo)alkoxycarbonyl, thio(cl-c4)a1ky1, sulfonyl or
sulfinyl: :
R5 and R6 are hydrogen, carboxyl, (cl-clo)alkoxycar-
bonyl, hydroxymethyl, -CHZOCHZCOOR7 or -CHZOCHZCH20R7,
wherein R7 is hydrogen, (01-04)a1ky1, or CONHRS,
Rg is hydrogen, straight or branched (cl-clo)alkyl or
2-methoxy~-l-ethyl; with the proviso that Ry and R, may
not both ke hydrogen; and the pharmacologically
acceptable salts or esters thereof; the racemic

mixtures thereof or the diastereomeric mixtures

20

25

30

thereof.
The compounds of formula I have centers of
asymmetry at the carbon atoms marked with an asterisk.

35 The compounds may, therefore, exist in at least two and



I nstance, racem c mxtures of enantioners as well as the diastereoneric
nd xture of isomers. Preferably both asymetric carbon atonms have the R
absol ute stereo- chem cal configuration. The absolute configuration of 10
, any conpound rmay be determ ned by conventional X-ray crystall ography. The
i preferred conpounds are (R R)-7-[5-(3-

- chl or ophenyl ) - 2- oxo- 3- oxazol i di nyl ] -7, 8- d¢gwydro- 6H

i ndeno[ 4, 5-d] -1, 2-di oxol e- 2, 2-di carboxylic acid diethyl 15 _ ester,;
(RR-7- [[2 (3- chlorophenyl) 2- hydroxyethyl]

am no- 7, 8-di hycbﬁ:%ﬁouierst[e‘:eﬁbxﬁonE&QMM% 2,Thelipresentxinyentien

di sodi um sal t ; 3! f the compounds whether
phenyl ) - 2- hydroxye sger# no é“%?lmasr%m%ﬁl%deno? onp

[5, 6-d] - 1, 3- di S&s- @@%%ﬁ##@hﬁl!ﬁ%ﬁ%@ﬁﬁlwd withofher [err])
and ([%”] ) - 6-dtfareb Hdunted gD Vany prpbrtlon and thus included, for

- l'i di nyl h,
G oxol 0. 2. 2 Ui CHARARAS « SRAGRAR GHBTAARE (7 Shantioners 37 ¥81} a8

[2-(3-ch|oroph&mﬁ)dihsgghenqgrigdﬂxxture of isomers. Preferably both

am no-5, 6, 7, 8- ¢ ﬁ% 6% gﬁeabégiute stereo-
2, 2- dlcarboxyllc acl so un1sa [err]) .an
([err])-6-[[2- (@W@b;ﬂm@muqamoxy@m yabseduke configuration of

4,5, 6}% tet rah)&kgf) et duHdl n?afi]bé dethiDhéd oy - Gbnvért Dol | x-payd
msalt and the o _

disod tic I active derivatives thereof.
crystall graphy y

The preferred compounds are (R,R)—?-[S-(3-
chlorophenyl)-2-oxo-3-oxazolidinyl]-7,8-dihydro-6H-
indeno[4,5-d}-1,2~dioxole~2,2~-dicarboxylic acid diethyl
15 ester; (R,R)-7-[[2-(3-chlorophenyl)-2-hydroxyethyl]-
amino-7,8-dihydro-6H-indeno[4,5-d]~-1,3-dioxole-2,2-di-
cafboxylic acid disodium salt; (R)-7-[[2-(3-chloro-
phenyl) -2-hydroxyethyl Jamino-7,8-dihydro-6H~indeno-
{5,6-d]-1,3-dioxole-2,2-dicarboxylic acid disodium
salt; (R*,R*) and (R*,S*)-6-[5-(3-chloropheny1)-2-oxo-
3-oxazolidinyl]-5,6,7,8~tetrahydronaphtho({2,3-d}-1,3~
dioxole-2,2~dicarboxylic acid diethyl ester; (R*,R*)
and (R*,Sf)-s—[[2-(3-chloropheny1)-2-hydroxyethy1]-
amino-5,6,7,8-tetrahydronaphtho{2,3-d]-1,3-dioxole~-
25 z,i-dicarboxylic acid disodium salt; (R*,R*) and

(R ,S )=-6-[[2-(3-chlorophenyl)-2~hydroxyethyl]jamino-

4,5,6,7-tetrahydronaphtho{1,2-d]-1,3-dioxole-2,2-di-

carboxylic acid disodium salt and the optically active

20

derivatives thereof.
Also according to the present invention,

> there is provided a method of treating diabetes and/or
hyperglycemia and/or obesity in humans or other mammals
which comprises administering to a human or other mam-
mal an antiobesity effective amount or an anti-hyper-

35 glycemia effective amount of a compound of the present

invention.
Further, according to the present invention
there are provided pharmaceutical compositions of



30 Al so according to the present invention, there is

provi ded a nethod of treating diabetes and/or hyperglycem a and/or obesity
i n humans or other mammual s whi ch conprises administering to a hunan or
other mam nmal an antiobesity effective anount or an anti-hyper- 35

gl ycem a effective anount of a conpound of the present invention. Further,
according to the present invention there are provided pharnaceuti cal

conposi tions of matter conprising an ef#fective anmount of the conpounds
of the present invention in conbination with a pharma- ceutically
acceptable carrier; as well as a nmethod faor I ncreasi ng the content

of |ean neat |Mas§en COMRRISIRT AP eﬁfemwﬁséy% AL tde RPARPWRAD| e
mamal s an ef - gkeghieV pradent! ifkehlts oh0ARO ¢dbiNatior RE YN a6 gHaima—

2 brocess Tor CRECIEAIIN Aereptabge cartians SRTVEIN agq MY il on AN
i nventg on and inatreasitgesher conteatf prE'éAH_EamESCRIeHﬂJm orRmEs,

- INVENTI ON The g $8RS 8ofb21868S afhlihlikteritg® ¥ ddit¥le mammals an ef-
fective amount of the compound. Also, the present in-
vention provides processes for producing the compounds
of the invention and a process'for the resolution of

10 the optical isomers of the invention and salts and
ester thereof.
TA S ON O ON

The disease diabetes mellitus is character-

ized by metabolic defects in production and utilization
15 of glucose which result in the failure to maintain ap-
propriate blood sugar levels. The result of these de-
fects is elevated blood glucose or hyperglycemia. Re-
search on the treatment of diabetes has centered on
attempts to normalize fasting and postprandial blood
glucose levels. Treatments have included parenteral
administration of exogenous insulin, oral administra-
tion of drugs and dietary therapies.

Two major forms of diabetes mellitus are now
recognized. Type I diabetes, or insulin-dependant dia-
25 betes, is the result of an absolute deficiency of

insulin, the hormone which regulates glucose utiliza-

tion. Type.II diabetes, or insulin-independent diabe-

20

tes, often occurs in the face of normal, or even ele-
vated levels of insulin and appears to be the result of
the inability of tissues to respond appropriately to
insulin. Most of the Type II diabetics are also obese.

30

35



I zed by nmetabolic defects in production and utilization 15 of gl ucose
which result in the failure to maintain ap- propri.ate blood sugar |evels.
The result of these de- fects is el evated bl ood gl ucose or hypergl ycem a.
Re- search on the treatnent of diabetes has centered on attenpts to
normal i ze fasting and postprandi al bl ood 20 gl ucose | evel s.

- Treatnents have included parenteral admnistration of exogenous insulin,

- oral admnistra- tion of drugs and dietary.dtherapies. Two major forns of

+ di abetes nellitus are now recogni zed. Type | diabetes, or insulin-dependant

; dia- 25 betes, is the result of an absolute deficiency of insulin,

' the Ihorm)ng whi gh [egul gm f@ﬁj&ji;jszam«dm.oﬂmdde di xfxs)essis or

- insulin-independen %%g%@nggﬁ qQf ten curs.in t face of normal, or even
el e- vated | evéfisTE d"é‘pﬁe STFHE Bl t of 30 t he

inability of tissues to mespdm@cappmommpngﬂqumlqlﬁnﬂlwelgk%tlQﬂsthe Type
Il diabetics agg.gks0 AR cdmpouras X RAUUHA For Rire tr@itnént i oguce

[Tpol s hyperglycemia and obesity in Type II diabetes.
SELECTIVITY
p~Adrenergic receptors can be divided into
ﬁl, ﬁz and 53-subtypes. Activation of ﬁl—receptors
10 invokes increases in heart rate while activation of
pz-receptors stimulates glycogen breakdown in muscle
and thereby prevents glycogen synthesis. Activation of
B,-receptors stimulates lipolysis (the breakdown of
adipose tissue triglycerides to glycerol and free fatty
15 acids), and thereby promotes the loss of fat mass.
Compounds that stimulate pa-receptors will have anti-
obesity activity. In addition, they have hypoglycemic
or anti-diabetic activity, but the mechanism of this
effect is unknown. A compound that selectively stimu-
lates ﬁ3-receptors, i.e. has little or no ﬁl or
ﬁz-activity, will have the desired anti-diabetic and/or

20

anti-obesity activity, but without the undesired ef-

fects of increased heart rate (pl-effect) or muscle

tremor (ﬂz-effect).
25 Selectivity of a compound is determined using
the following procedures.

Binding assays for pl-effect are carried out
by the use of membranes from rat heart, and ﬂz-effect
by the use of membranes from rat lung by the method
described in Neve, et al., J. Pharmacol. Exp. Ther.,
1985, 235, 657-664 with the following exceptions:

1. the incubation volume is 0.5 ml,

2. the incubation time is 1 hour,

3. the radioligand is [125
35 : pindolol,

4. (-)-isoproterenol (50 uM) is used to
define specific binding, and

30

I]iodocyano-



In rat adi pocytes in a selective manner. As effective hypoglycem c and

wei ght, | oss 5 agents, these conpounds are useful for the treatnent of
hyper gl ycem a and obesity in Type |l diabetes. SELECTIVITY [err]-Adrenergic
receptors can be divided into [err] and [err]-subtypes. Activation of
[err]-receptors 10 I nvokes increases in heart rate while activation
of [err]-receptors stimnulates glycogen breakdown in muscle and thereby
prevents glycogen synthesis. Activation gfg_[err]-receptors stinulates

| i polysis (the breakdown of adipose tissue triglycerides to glycerol and
free fatty 15 - acids), and thereby pronotes the Ioss of fat nass.
Conpounds that stinul ates|er ther Qiiﬂéﬁésa!obl raBhea awt 4’ cobesr ty activity.

In addition, they have hypoglyce r

mechani sm of this effect*ﬁ? fa Eﬁgtéce °§o %gﬂ?%hﬁd F§gr§ﬂhfkgﬁ 20
| ates [err]-rebgpthesr abelihastblstumubntﬁoaﬁéppFY@ﬁ p@pql qnt%ﬁt\mll
have the desirgg;agimdhalbatl padBlont RCia@BCahkyplaied lih dugs v t hout
the ufdesired & rease hear rate [err ef fect) or_nuscle
tremor ([err]-salépey. Four grams of tlss“SePEcFF@ e&F%Q Fie

determ ned usiggthhgof all e¥ aerateacsvebi~Henseleit bicarbonate (KHB)

buffer containing 3% fatty acid-free bovine serum
albumin to which 75 mg of crude bacterial collagenase

10 (Worthington) has been added. The tissue is incubated
for about 45 minutes at 37°C with gentle shaking. The
cells are then washed three times with two volumes of
KHB buffer, filtered throuéh two layers of gauze, and
brought to a final volume of 80 ml with KHB buffer.

15 One ml aliquots of the cell suspension is added to
plastic test tubes containing the appropriate additions
of vehicle or compound. The cells are gassed for 1
minute with 95%02-5%C02; capped, and incubated at 37%
with continuous shaking for a total of 30 minutes. The

20 reaction is stopped by adding 0.1 ml of 30% perchloric
acid and 0.1 ml of chloroform. After centrifugation,
0.5 ml of supernatant is transferred to another test
tube and neutralized with 0.04 ml of 3M K,C0,-0.5M
triethanolamine. The amount of glycerol generated from

25 the hydrolysis of endogenous triglycerides is deter-
mined in a coupled-enzyme spectrophotometric assay.
One-tenth milliliter of the neutralized extract is add-
ed to a test tube that contains 0.91 ml of assay mix-
ture comprised of the following: 0.84M glycine, 0.42M

30 hydrazine sulfate, 4.2 mM EDTA, 0.9 mM S-NAD, 9.9 mM
MgC12, i1mM ATP, 17 U of glycerophosphate dehydrogenase,
and 4.3 U of glycerokinase. The test tubes are incu-
bated for 40 minutes at 37°C with constant shaking.
The amount of NADH generated, which is proportional to

35 the amount of glycerol, is determined by the increase
in absorbance at 340 nm. This value is corrected for
the amount of NADH generated in the absence of glycerol
by incubating another aliquot of the neutralized



Bi ndi ng assays for [err]-effect are carried out by the use of nenbranes
fromrat heart, -and [err]-effect by the use of nempyanes fromrat |ung by
the method 30 described in Neve, et al., J.-Pharmacol. Exp. Ther.,
1985, 235, 657-664 with the follow ng exceptions: 1. the incubation vol une
is 0.5 mM, 2. the incubation tinme is 1 hour, 125 3. the radioligand is
[err] iodocyano- 35 _ pi ndolol, 4. (-)-isoproterenol (50
[err]) is used to define specific bindi ngP=and 5. the filters are
washed at 4[err]. The [err]-effect of the conpounds is determ ned by their
ability to stinulate adipocyte |ipolysis. Rat epididynal fat pads are

exci sed and pl e¥trach Elghbgh?iﬁ%@eFGEFagr&ﬁ§tHFetP ¥¥#§°PFansferred to a
flask with 20 §i¥eéraﬁiaa§d. Krehe - hopae! s'g%gbivaauboaat ehieKio)L alru idor-

bact or ol col |5gakEeBien of “Comnrp, RRAN Ay HaboR B8 HiboRokife’ | CCie”

is ingubated rate of lipolysis of that compound.
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for about 45 mnutes at 37 Cwith gentle shaking. The cells are then washed
three tines with two volunes of KHB buffer, filtered through two |ayers of
gauze, and brought to a final volune of 80 mM with KHB buffer. 15 One
. m aliquots of the cell suspension is added to plastic tast tubes

- containing the appropriate additiops of vehicle or conmpound. The cells are
. gassed for 1 mnute wth 95%2-5%'‘exr], capped, and incubated at 37 Cwth
continuous shaking for a total of 30 m nutes. The 20 - reaction is
stopped by adding 0.1 m of 30% perchloric acid and 0.1 m of chloroform

~ After centrifugation, 0.5 m of supernatant is transferred to another test
tube and neutralized with 0.04 m of 3M[err] -0.5Mtriethanol am ne. The

 amount of glycerol generated from?25 t he hydrol ysis of endogenous
 triglycerides is deter- mned in a coupl ed-enzynme spectrophotonetric assay.
" One-tenth mllilite®] of the neutralized extract is add- ed to a test tube
. that contains 0.919n of assay mx- ture conprised of the follow ng: 0.84M
- glycine, 0.42M 30 ~ hydrazi ne sulfate, 4.2 mM EDTA, 0.9 mM [err]-NAD,
9.9 mM[err], 1mMv &P, 17 U of gl ycerophosphate dehydrogenase, and 4.3 U of
gl ycer oki nase. TheStpsio t Wpesear @ i ncu- bated for 40 nminutes at 37[err]
w th constant shak‘gng. gl'h%arrgumg of NADH generated, which is proportional
to Al ad 4 a4 ‘
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35 t he amount of glycerol, is determned by the increase in
absorhance.at 340 nm This value is corrected for the anount of NADH
generated in the absence of glycerol by incubating another aliquot of the

neutralized -9- extract with the sane assay m xture but w thout

gl ycer oki nase. The nol ar ED50 value is the nolar con- centration of
conpound that gives 50% of the nmaxi mum 5 rate of |ipolysis of that
conpound. 10 15 20 25 30 35 [err] [erfPil~

When tested by methods described in U.S. - -
Patent No. 5,061,727 (Bloom, et al.) for reduction of
serum glucose levels, and weight loss in mice, the com-

5 pounds of this invention did not show significant
activity at the dose levels tested. However, the lipo-
lysis data of Table 1 suggest thatlweight loss and
glucose reduction should be observed at higher levels.

These compounds may be active in other thera-

10 peutic areas in which selective pa-adrenergic activity
is beneficial. .

In addition to the abilities of the compounds
described hereinabove, some of the compounds are useful
as intermediates in the preparation of other compounds

15 described in the present invention.

The compounds of the present invention may

generally be prepared according to Schemes 1-3.
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When tested by nethods described in U S. Patent No. 5,061,727 (Bl oom et
at.) for reduction of serumglucose levels, and wet'ght |loss in mce, the
com 5 pounds of this invention did not show significant activity at
. the dose levels tested. However, the lipo- |ysis data of Table 1 suggest
i that wei ght |oss and gl ucose reduction shoul d be observed at higher |evels.
! These conpounds nmay be active in other thira- peutic areas in
~which selective [err]-adrenergic activity 23 benef|C|aI In addition to the
~abilities of the conpounds described hereinabove, some of the conpounds are
| useful as internediates in the preparg&hgﬁe é ot her conpounds 15

described in the present invention nds of the present invention
~may generally be prepared according to Schemes 1-3. 20 25 30 35 °

O O

OMe
B._s_culmna n
y o
OCH, o 0
CHyCONHSiMely . Nm
{ OMSO OMe
o W OMe

carbony}
diimidazole,
tetrahydrofuran

oH ) boron tribromide,
15 N dichloromethane
o8z (o)
OMe " OBz o
1 | 1) acetic anhydride/pyridi N
4 2} NHy/methano! ne Q*/ —CQ\OH
OH
v
ng': Yo ’ c diethyl
N dibromomalonate,
20 ' K2CO,, acetone
OBz o
OMe (o ;] o
VI | purc, ethanol Q*/"{Q\
[]
T v e
CH, o oo
HO

25
\<N 1) 25N NaOH
| o 2) ion exchange
vin T resin
OMe
zl::;!yl dibromomaionate, Q/k,
5. acetone
°+°°z~=

1) 2.5N NaOH
Q*/ m 2) ion exchange resin

30
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-12- Schene 1 5 [err] -13- According to Schene 1, a conpound of the for-
nula: [err] wherein nis an integer from1-3; the~err]- groups are ortho

to each other, Ris methyl, benzyl or [err] wherein [err] is trimethyl or
triethyl is reacted with a conpound of the fornmula: [err] wherein [err] is
as defined hereinabove and [err] is hydrogen or [err]; Wis brom ne,

chlorine, iodine, [err] or p-toluenesulfon¥l in a solvent such as ethanol,

i sopropyl al cohol or dinethyl sulfoxide iT $Te presence of [err] when the

epoxi de is used; or a conpound of the fornula: [err]
According to Scheme 1, a compound of the for-

mula:
RgO
NH,
(CH,),
RgO
wherein n is an integer from 1-3; the R,y0- groups are
ortho to each other, :R.9 is methyl, benzyl or --siR10

wherein R, . is trimethyl or triethyl is reacted with a

10
compound of the formula:

R,~CH-CH,”  or R,~CH=CH,W
\ /
0

ORy 4

wherein R, is as defined hereinabove and Ryq is
hydrogen or -Si(CH3)3; W is bromine, chlorine, iodipe,
CHSSOZ- or p-toluenesulfonyl in a solvent such as
ethanol, isopropyl alcohol or dimethyl sulfoxide in the
presence of CH3C(=0)-NHSi(CH3)3 when the epoxide is

used; or a compound of the formula:

-Rgo
T—
(CH,) .,
R90
II
wherein R. and n are as defined hereinabove is reacted

S
with an amino alcohol of the formula:



wherein [err] and n are as defined hereinabove is reacted with an am no
gl cohql of the formula: -14- [err] wherein [errT.is as defined

her ei nabove, in the presence of sodi um cyanoborohydride in a solvent such
as water, nethyl alcohol, ethyl alcohol or tetrahydrofuran, at 10

. tenperatures fromJ[err] - [err] for 0.5 - 3 hours, to give a conpound of
~the formula: [err] 20 , ~14- 11 wherein n
[err] and [err] are as defined herei nabove. A conpound of formula I1l]
wherein n and [err] are as defined hereinabove and [err] is [err] is
reacted wth a reagent such as V-C(=2)-V, wherein Vis chlo- 25

' rine, [err] imdazolyl ang Z i ﬁggfndﬁr sul fur, in an aprotic solvent

- such as tetrahydrofuran, 8&tyf® r U éizfron1[err] - [err], fromO0.5 -
36 hours, to give a conpound 01 the formula: 30 35

5 OH

wherein R° is as defined hereinabove, in the presence
of sodium cyanoborchydride in a solvent such as water,
methyl alcohol, ethyl alcohol or tetrahydrofuran, at

10 temperatures from 0° - 35°C, for 0.5 - 3 hours, to give
a compound of the formula:

R,~CH-CH,NH ORg
(CH,) .

15

OH
ORg

20 IIT
wherein n, Ro and R9 are as defined hereinabove.

A compound of formula III, wherein n and R°
are as defined hereinabove and-R9 is CH3, is reacted
with a reagent such as V-C(=2)-V, wherein V is chlo-

25 rine, -OCH3,
an aprotic solvent such as tetrahydrofuran, at tempera-

imidazolyl and Z is oxygen‘or sulfur, in

tures from 0° - 40°C, from 0.5 - 36 hours, to give a
compound of the formula:

30

35



[err] 10 IV wherein n, [err] and Z are as defined herei nabove; followed by -
g reagent such as [err] |n an aprotic inert solvent- such as nethyl ene
chloride to give a conpound 15 of the formula: [err] V wherein n,

[err] and Z are as defined herei nabove and the 25 hydr oxyl groups are
in the ortho orientation; and then a conpound of faormula Vis reacted with
a conpound such as [err] wherein R12 is a g[err])alkyl and Uis [err] or an
oxygen atomin the presence of acetone afd2potassi um carbonate when U is 30
[err], or p-toluenesulfonic acid and tol uene when U is oxygen to give a
conpound of the formula: 35 '

Ro—CH- cu2

CH)

10
Iv

wherein n, Ry» R9 and Z are as defined hereinabove;

followed by a reagent such as BBr, in an aprotic inert

solvent such as methylene chloride to give a compound
15 of the formula:

R -—CH CH
\ 2
N

20 | (CHz)n

v
wherein n, Ry and Z are as defined hereinabove and the
25 hydroxyl groups are in the ortho orientation; and then
a compound of formula V is reacted with a compound
C-C(=U)-C02R wherein R is a

12 12
or an oxygen atom in the

such as R12°2
(cl-c4)a1ky1 and U is Br,
presence of acetone and potassium carbonate when U is

30 Brz, or p—toluenesulfonlc acid and toluene when U is
oxygen to give a compound of the formula:

35



-16- [err] 10 VI wherein n, [err] ,Z and R12 are as defined herei nabove. A
conpound of formula Ill, wherein [err] is as defined herei nabove and R9 is
a benzyl group, is react- 15 ed with an acylating agent, [err],
wherein R13 is [err] alkyl, phenyl or nethoxy such as acetyl chlo- ride,
benzoyl chloride, acetic anhydride, nethyl chloroformate and the like and T
is chlorine, bromne or acetoxy in the pLggence of a base such as pyridine,
20 sodi um acetate or sodi um hydroxi de foll owed by isola- tion of the
crude product,.and then by digestion with nmethanolic anmonia at
tenperatures fromO - 20[err] to give a conpound of the fornula: 25

[err] VII 35 wherein n, [err] and [err] are as defined hereinabove
foll owed by hydrogenation of a conpound such as VII in the presence of a

- catal yst such astLaLmnvncq«ide or palladiumon carbon, in a solvent such

as net hyl
l (CH ) CO,R,,

10
VI

wherein n, Ry Z and R12 are as defined hereinabove.
A compound of formula III, wherein Ro is as

defined hereinabove and Rg is a benzyl group, is react-
15 ed with an acylating agent, R13C(=O)-T, wherein R, is

'(cl-c4)a1ky1, phenyl or methoxy such as acetyl chlo-

ride, benzoyl chloride, acetic anhydride, methyl

chloroformate and the like and T is chlorine, bromine

or acetoxy in the presence of a base such as pyridine,

sodium acetate or sodium hydroxide followed by isola-

20
tion of the crude product,.and then by digestion with
methanclic ammonia at temperatures from 0° - 20% to
give a compound of the formula:
25 ?13
C=0
R,~CH-CH,=N - ORg
o
30 ( CH )
n
OH 2
ORg
VII
35 wherein n, R , Ry and R,, are as defined hereinabove

followed by hydrogenation of a compound such as VII in
the presence of a catalyst such as platinum oxide or
palladium on carbon, in a solvent such as methyl



-17-"al cohol, ethyl alcohol, tetrahydrofuran and the like to give a

compound of the fornmula: 5 ' [err] VIII wherein n,
[err] and [err] are as defined herei nabove, and 15 t he hydroxyl
groups are in the ortho relationship. A conpound of fornmula VIII is

reacted, in a manner as described above for a conpound of formula V, with a
conpound such as [err], wherein U and [eL{}_are as defined herei nabove to
gi ve a benzodi oxol e of 20 the formula: [err] 30 Ix wherein n, [err]
and [err] are as defined hereinabove. A conpound of fornula VI or IX as
defined herei nghedigol 5 LERYE0al BohbE, PEEELAlPAPOfaraRt ahdbthe, 13ke to

[err] , whereip [err | S _sodi Iiéhiun%o[ potassi um such as NaOH, KOH,
Li OH and the 19KE®i % °§B?9%%t°g3%%ea OFBRe?: nmet hyl al cohol, ethyl alcoho
and the like to -

5 "‘13
(l:-o
Ry—CH-CH,-N OH
10 (CHy),

OH
S OH
VIII
wherein n, Rb and R13 are as defined hereinabove, and
15 the hydroxyl groups are in the ortho relationship. A
compound of formula VIII is reacted, in a manner as
described above for a compound of formula V, with a

compound such as R C(=U)-c02R Y wherein U and R

1202

1 12
are as defined hereinabove to give a benzodioxole of
20 the formula: '
R
13
I
C=0
25 l
R_-CH-CH,-N —0
. OH 0 CO,Ry,
30
IX |
wherein n, Ro' R12 and R13 are as defined hereinabove.

A compound of formula VI or IX as defined
hereinabove is heated in the presence of a metal base,
35 M+0H-, wherein M' is sodium, lithium or potassium, such
as NaOH, KOH, LiOH and the like in a solvent such as
water, methyl alcohol, ethyl alcohol and the like to



gi ve a benzodi oxol e di carboxylic acid salt of the for- mula: 5 [err] 10 X
wherein n, [err] and [err] are as defined herei nabove. 15

SCHEME 2 20 [err] -19- According to Schene 2, a conpound of

formul a X, as defined herei nabove, can be reacted with an alco- hol, [err],
- wherein [err] is ([err])al kyl or al koxy- 5 ([err])al kyl such as

nmet hyl al cohol, ethyl al cohol, isopropyl_i cohol or nethoxyethanol in the

presence of an acid such as HC, [err], nethanesul fonic acid or
p-tol uenesul fonic acid to give a conmpound of the for- nmula: 10 [err]

give a benzodioxole dicarboxylic acid salt of the for-

mula:s
)
R -CH CH,-NH
2 CO2
(CH,),
COz
10
X
wherein n, Ro and M* are as defined hereinabove.
15 SCHEME 2
20
0
o CO,Na
a
OH H
N
R;4OH/HCI o)
25 o-—{'-CONHRB
’//',Cl X CONHRg
OH H- RaNHz
N HC!
(o]
.. o CO.R;4
30 cl X1 CO,R,.

35



XI wherein n, [err] and [err] are as defined hereinabove. 20

A conmpound of fornula XI, as defined herein- above, can be reacted with a
conpound of the fornmula [err] wherein [err] is a straight or branched [err]
al kyl, alkoxy([err])alkyl such as [err], substi- tuted phenyl [substitution
selected fromchlorine, bro- 25 m ne, 1odine, fluorine,
trifluoromethyl, ([err])al koxyl or ([err])al®l], substituted

phenyl ([err])al kyl [sub- stitution selected fromchl orine, brom ne, iodine,

LA T 1L g K8 b 5. b Ao SRR &
the fornula: [erk| &g delrinear eauieﬁnbwv]e,amdw]reammm reatl alco-
her ei nabove. hol, R14OH, wherein R,, is (c,- Clo)alkyl or alkoxy-

5 ' (c )alkyl such as methyl alcohol, ethyl alcohol,
isopropyl alcohol or methoxyethanol in the presence of
an acid such as HCl, H,SO,, methanesulfonic acid or
p-toluenesulfonic acid to give a compound of the for-

mala:

10
CO,R
R, —cn CHZ—NH 2714
Hz)
15 - "CO,Ry,
XX

wherein n, Ro and R14 are as defined hereinabove.

20 A compound of formula XI, as defined herein-

above, can be reacted with a compound of the formula
RSNH2' wherein Rg is a straight or branched (cl—clo)-
alkyl, alkoxy(cl-c4)a1ky1 such as CH30CH2CH2—, substi-
tuted phenyl [substitution selected from chlorine, bro-
25 mine, iodine, fluorine, trifluoromethyl, (Cl—c4)alkoxy1
or (Cl-c4)alkyl], substituted phenyl(cl-c4)alkyl [sub-
stitution selected from chlorine, bromine, iodine,
fluorine, trifluoromethyl. (C1-C4)alkoxy1 or (Cl-c4)-
alkyl], or heterocycle substituted (Cl-c4)a1ky1 such as
30

~ CH,-

>
N

35



15 20 25 30 35 -21- Scheme 3 [err] [err] -22- According to Schene 3,
& conpound of fornula VI ,can be reduced with a boron hydride such as
| ithium borohydride in a solvent such as tetrahydrofuran at O[err]-25[err]
for 30 mnutes to 6 hours to give a conpound of fornula Xl II, which is then
. hydrolyzed with an al kali metal hydroxide such as sodi um hydroxide in a

sol vent such as ethyl alcohol, water or a m xture thereof to give a
conmpound of forrmula XIV. -20-

to give a compound of the formula:

5
R,=CH- cu,—nu CONHR,
CHy) Yy
comm8

10
XIT
wherein n, Rb, and R8 are as defined hereinabove.
15
20
25
30

35



A conpound of fornula XIIl can be reacted with a strong base such as sodi um
hydride in a solvent such as tetrahydrofuran at [etr] for 30 m nutes to one
hour followed by addition of an al pha-hal oester g acetate
to give a conpound of fornula XV, which can be r §dfb&SHEETHAS Beern|[hydri de
such as Iithium borohydride as described above t¢_gi veREPEAGEDUN o
formula XVI. Conpound XVI can be reacted with a strong base s sodi um
hydride in a solvent such as tetrahydrofuaRdm at [err] for 30 minutes to 6
hours followed by the addition of an al kyl ati ng agent such as [err],
wherein [err] is as defined hereinabove and L is a |eaving group such as
bromo, iodo, or p-tol uenesul f onyl oxy; SGB8BEe3| owed by hydrolysis with an

al kali metal hydroxide such as sodi um hydroxide in a solvent such as ethyl
al cohol, water or a mxture thereof at 80[err]-100[err] for 2-24 hours to

gi ve a conpound of fornuja 1. A conpound of formula XV can be hydrol yzed
with gn alkali netal hydyoxj escribed previously foll owed by
esterification with I § for- mula [err], wherein [err] is as:
defi ned herei nabove; t he brese a m neral aC|d such as hydrocloric
- acid or sulfuric acidgto %IV a co of formula XVIII.
LIBH/THF
EX 30
10
o .
o
N_C(P\ 1) NaH/THF
P 2)BrCH,CO,CH,
O—{—CH,OH
o Xm Lo
15
1) NaOH/C,H;OH ° 0
N
[o)
oH |, o O—{-CH,00H,C0,CH
N c CH,0CH,CO,CH,
20 (o]
O—f-cH,om
c X1V CH,OH
LIBH/THF
o
o
N 1) NaOH/C,HzOH
25 o 2) R;OH/HCI
0-+LcprW§H£H
.o Xvi CH,OCH,CH,OH :
B = H { R7=(CH;:;) alkyl
1) Na
N‘o""c'«""so“l 2) R;Br oH | Y
30 3) NaOH/C,HgOH N_C(;\
(o
Q)V 0—f-cH,001,00,8;
OH : c xvin CH,OCH,CO,R
H 20CH,CO,R;
N
o
o-{_cu,ocuzcuzon,
35 c XVl CH,OCH,CO;R;
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-23- Wien the conpounds are enpl oyed as anti- diabetic or antiobesity
agents, they can be conbined with one or nore pharnaceutlcally accept abl e
carriers, 5 for exanple, solvents, dil uentg 2 may be
adnministered orally in such forns as tablets, ¢ psrbll&SHEEﬁ Bp@rﬁEbil
powders, granules, or suspensions containing, fdf exaMiEPdAGEPom abgut 0. 05
to 5% of suspending agent, syrups containjng, foFexanpte, from 10

about 10 to 50% of sugar, and elixirs con?%lnlng for exanple, from about 20
to 50% et hanol and the like, or parenterally in the formof sterile

I nj ectabl e sol utions or sus e15|on o ta|n| r 0

suspendi ng agent in an i %% %h rh gg L 83%838#? %Ec?u%ﬂuié
preparations Yy camtlhe rxedmettmﬂlea b‘PmnaindrlQQ Fﬂchbgﬁt 1dghivm t he

active 'ngfed zggﬂdfmg {Rta Oéw?jf%ﬂttéecﬁaayeétraﬁyara%uehhyal&et ween

about 5% and ectlve anount of ound from2.0 20
nmy/ kgsof body et t%PHOEp(F*EH?@FO?°b6d§°HE§gFP QHBEIG GOmRARNL fer ed
one to five tifG¥miEd MEYIYiwhich is then hydrolyzed with an alkali

metal hydroxide such as sodium hydrox1de in a solvent
such as ethyl alcohol, water or a mixture thereof to
give a compound of formula XIV.

10 A compound of formula XIII can be reacted
with a strong base such as sodium hydride in a solvent
such as tetrahydrofuran at 0°-25°c for 30 minutes to
one hour followed by addition of an alpha-haloester
such as methyl bromoacetate to give a compound of

18 formula XV, which can be reduced with a boron hydride
such as lithium borohydride as described above to give
a compound of formula XVI. Compound XVI can be reacted
with a strong base such as sodium hydride in a solvent
such as tetrahydrofuran at 0°-25°Cc for 30 minutes to 6

20 hours followed by the addition of an alkylating agent
such as R7L, wherein R7 is .as defined hereinabove and L
is a leaving group such as bromo, iocdo, or
p-toluenesulfonyloxy; and followed by hydrolysis with
an alkali metal hydroxide such as sodium hydroxide in a

25 solvent such as ethyl alcohol, water or a mixture
thereof at 80°-100°c for 2-24 hours to give a compound
of formula XVII.

A compound of formula XV can be hydrolyzed
with an alkali metal hydroxide as described previously

30 followed by esterification with an alcohol of the for-
mula R.,OH, wherein R

7 7
presence of a mineral acid such as hydrocloric acid or

is as defined hereinabove; in the

sulfuric acid to give a compound of formula XVIII.
The above mentioned patents and publications
35 are incorporated herein by reference.
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any typical route of admnistration including but not limted to oral,
parenteral (including subcutaneous, intravenous, intranuscul ar,
intrasternal injection or 25 i nfusion techni ques), topical or
rectal, in dosage unit formul ations containing conventional non-toxic
pharma- ceutically acceptable carriers, adjuvants and vehicles. It wll be
under st ood, however, that the specific dose |evel and frequency of dosage
for any particular 30 patient may b@3raried and will depend upon a
variety of factors including the activity of the specific conpound

enpl oyed, the netabolic stability and | ength of action of that conpound,
the age, body weight, gelBeR theacewp S are enpjRyesh s iaRE bt

admi ni.strati ondiabeeief o#5antiobe®ityclagents] theyordimdie @ombiredeverity

2ctive bonpountit thugBBecnaReRe, BlRsRAG ey, SRR AId Aer e
i ntramuscul ar, for example,ssbdveatsoudilnentts adg ithe drikey |ndahayie
starch, lactosge din3hiLtrBRORRAG W G Yhild i tatlides ) 0se, sucrose
and kaol i n, while PﬁqU|§ carriers._i cMidé o
capsules, dispersible powders, granules, or suspensions
containing, for example, from about 0.05 to 5% of
suspending agent, syrups containing, for example, from
10 about 10 to 50% of sugar, and elixirs containing for
example, from about 20 to 50% ethapol and the like, or
parenterally in the form of sterile injectable
solutions or suspensions containing from about 0.05 to
5% suspending agent in an isotonic medium. Such
15 pharmaceutical preparations may contain, for example,
from about 25 to about 90% of the active ingredient in
combination with the carrier, more usually between
about 5% and 60% by weight. '
An effective amount of compound from 2.0
mg/kg of body weight to 100.0 mg/kg of body weight
should be administered one to five times per day via

20

any typical route of administration including but not
limited to oral, parenteral (including subcutaneous,
intravenous, intramuscular, intrasternal injection or

25 infusion techniques), topical or rectal, in dosage unit
formulations containing conventional non-toxic pharma-
ceutically acceptable carriers, adjuvants and vehicles.
It will be understood, however, that the specific dose
ievel and frequency of dosage for any particular

30 patient may be varied and will depend upon a variety of
factors including the activity of the specific compound
employed, the metabolic stability and length of action
of that compound, the age, body weight, general health,
sex, diet, mode and time of administration, rate of

15 excretion, drug combination, the severity of the parti-
cular condition, and the host undergoing therapy.

These active compounds may be administered.

orally as well as by intravenous, intramuscular, or



5 sterile water, polyethylene glycols, non-ionic surfact- ants and
edi ble oils such as corn, peanut’ and sesane oils, as are appropriate to the
nature of the active ingredient and the particular form of admnistration
desired. Adjuvants customarily enployed in the pre- 10 par ati on of
pharmaceutical conpositions may be advanta- geously included, such as
flavoring agents, coloring agents, preserving agents, and antioxidants,

for exam ple, vitamn E, ascorbic acid, ~BMFf and BHA. The preferred
pharmaceuti cal conpositions 15 fromthe standpoint of ease of

preparation and admini- stration are sQlid conpositions, particularly
tabl ets and hFWFRFrRECRF FPULes.f Friid E§§§6F€§.1EF&Pd§dﬁFﬁF§ﬁquion of

| t{le cgrmoundts i§c|:'|96§éﬁ‘rt;lﬂdal&hﬁﬁepﬁﬁﬁ%lliaté()Wﬁlﬁldﬁ_dem):aallinebedmm_ '-ni]: 20
stered parenteyally or intraperifon Vo s | r i

these active g&ﬁﬂ%ﬂdﬁgcﬁgsﬁ $P8e£88§§"or“Bﬁ§§n§%8ﬁ§§i§3F?§%§§23§§§§§?smut
~ can bg prepar eskerilbeywater, polvethypengeghyrods,ghpooionded sustaates
thereol 1n of lancdidhd Qagbie" ¥1§8"8ukhCdS 8brA) OpdlifutSand seskife use,

these preparatlons contain a preservative to prevent the gr of
mi cr oor gani smPilse dPpKAceDPreRriatenkostheappiurse, of e achive use

include sterilgngpe@dent S@hdt tRE8SpaititaARaE- form of administration
desired. Adjuvants customarily employed in the pre-

10 paration of pharmaceutical compositions may be advanta-
geously included, such as flavoring agents, coloring
agents, preserving agents, and antioxidants, for exam-
ple, vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions

15 from the standpoint of ease of preparation and admini-
stration are solid compositions, particularly tablets
and hard-filled or liquid-filled capsules. Oral
administration of the compounds is preferred.

These active compounds may also be admini-

20 stered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
glycerol, iiquid, pelyethylene glycols and mixtures
thereof in oils. Under ordinary conditions of storage

25 and use, these preparations contain a preservative to

- prevent the growth of microorganisms.

The pharmaceutical forms suitable for inject-
able use include sterile agqueous solutions or disper-
sions and sterile powders for the extemporaneous pre-

30 paration of sterile injectable solutions or disper-
sions. 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
manufacture and storage and must be preserve against

3s the contaminating action of microorganisms such as
bacterial and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g., glycerol, propylene glycol and



sions and sterile powders for the extenporaneous pre- 36————paration of

steril.e injectable solutions or disper- sions. In-all c
be sterile and nmust be fluid to the extent that easy sy

be preserve against 35 the contaninating action o

ases t he form nust

l$$$
It nust be stable under the conditions of manufacture an WPWEE 3)
' f

such as bacterial and fungi. The carrier n be a sol ve
medi um cont ai ni ng, for exanple, water, etfAdnol, polyol
propyl ene gl ycol and .2 5 NOV 1997 -25- quuid pol yet

nt or dlsperS|on

(e.qg., glycerol,
hyl ene gl ycol),

0 SR AR § g s e

I ¢ exanpl es whi ch

are not to be cnﬁsvegeuahbel¢nit|ng the scope of the invention. Exanple 1

[err] 7-[5 - (3-Chlorophgpgy) vdre¥e18n8*x820khdl Prekent

invention will

S suggest themselves to those who are skilled in the art
in light of the above mention detailed description.
All such obvious modifications are within the full in-

tended scope of the appended claims.

The invention will be more fully described in
10 conjunction with the following specific examples which
are not to be construed as- 11m1t1ng the scope of the

invention.

15

boxylic acid diethyl ester

Step A
A mixture of 13.7 g of racemic

2-amino-4,5-

20 dimethoxyindane, prepared by the procedure of Cannon,
J. G. et al., J. Med. Chem., 25, 1442(1982), 70 ml of
dimethyl sulfoxide and 10.24 g of N-trimethylsilylacet-
amide is stirred under argon at room temperature for 1

hour. To this mixture 11.51 g of (R)-m—-chlorostyrene

25 .
' reaction is stirred under argon at 65-70

oxide in 10 ml of dimethyl sulfoxide is added. The
°c for 48

“hours. After cooling to room temperature, the reaction
mixture is added to 200 g of ice containing 15 ml of

concentrated hydrochloric acid and stirred for 15

30 minutes. Diethyl ether is added and the

mixture is

stirred until all the solids are dissolved. The layers

are separated and the agueous layer is extracted with

diethyl ether, made basic with 10N sodium hydroxide,
filtered and re-extracted with diethyl ether. The

35

organic layers are combined, dried over sodium sulfate,
filtered and concentrated in vacuo to give 18.6 g of a

diastereomeric mixture of 1-(3-chlorophenyl)-2-(4,5-di-
methoxyindan-2-yl)aminoethanol as a light yellow oil.



7. 8-di hvdr o- 6H i ndenor[ 4, 5-d] -1, 3-di oxol e-2. 2-di car- boxylic acid diethyl
ester Step A A mxture of 13.7 g of racem c 2-am no-4,5- dinmethoxyi ndane,
prepared by the procedure of Cannon, J. G et al., J. Med. Chem, 25,
1442(1982), 70 m of dinethyl sulfoxide and 10.24 g of
N-trinmethylsilylacet- amde is stirred under argon at roomtenperature for
1 hour. To this mxture 11.51 g of (R -mchlorostyrene oxide in 10 m of
di met hyl sulfoxide is added. The reacti®™PTs stirred under argon at 65-70C
for 48 hours. After cooling to roomtenperature, the reaction mixture is
added to 200 g of ice containing 15 m of concentrated hydrochloric acid
and stirred f lnutes. Diethyl ether is added and the m xture is
stirred until all the s imisttanse b <)8 \58].9 WE the calsowve camiparaled-and

t he aqueous | roi %&q& | e | et ON
sodi um hydrox?%’e,' flﬁ(féé]ire?fan é—%(‘% g‘té%ﬁ%ﬁ?‘g?ﬂylbg%r&Tﬁglmgam c
| ayerss are coffhydamine and\it. 3@ 0f arhenyldiinidazolad BBALENt r at ed

in vacuo to Jiag@rokd G Hirrdl i FRWHdpétatuFré £br 20 hours.
1- (3-chl orophen

L (3 chl or oPnei) ) et o RifBiD 40 SeS a8 H6 L8 wite? bhM
extracted with diethyl ether. The organic layers are
combined, washed with 2N hydrochloric acid, saturated

10 sodium chloride, dried over magnesium sulfate, filtered
and evaporated in vacuo to give 18.7 g of a light brown
oil. The residue is purified by chfomatography [silica
gel: chloroform/hexane/ethyl acetate (3:6:1)] to give
7.85 g of the R,S oxazolidinone isomer-A (less polar

15 component) as a yellow oil and 8.01 g of the R,R oxazo-
lidinone isomer-B (more polar component) as a white
solid, mp 106-107°c.

Step C

To a 0-4°¢ solution, under argon, of 9.34 ¢

20 of the R,S oxazolidinone isomer-aA in.75 ml of methylene

chloride is added, dropwise over 40 minutes, 18.8 g of

boron tribromide in 15 ml of methylene chloride. The
reaction is stirred at this temperature for 20 minutes,
and then allowed to warm to room temperéture. The re-

25 action is stirred an additional hour at room tempera-
ture, recooled to 5° and quenched with 100 ml of
water. The mixture is allowed to warm to room tempera-
ture and stirred an additional hour. The organic layer
is separated, washed with saturated sodium chloride,

30 dried over sodium sulfate, filtered and concentrated in
vacuo. The residue is dissolved in 150 ml of acetone
and treated, under argon, with 17.4 g of powdered
potassium carbonate and 8.5 g of diethyl dibromomalo-
nate. The resulting mixture is stirred, under argon,

35 for 18 hours. The reaction is filtered and the insolu-
ble inorganic solids are washed with acetone. The fil-
trates are combined and concentrated. in vacuo. The

residue is purified by chromatography (silica gel: 20:1



-26- Step B A mxture of 18.58 g of the above am no-al co-

hydrochl oric acid, saturated 10 sodiun1ch|oride, dried over

hol ,

100 m of
anhydrous tetrahydrofuran, 48 ml of tri- 5 et-hyl am ne and 17.35 g of
carbonyl di i m dazol e, under argon, is stirred at roomtenperature for 20
hours. The reaction m xture is poured into 500 mM of water and extracted
with diethyl ether. The organic | ayers are conbi ned, washed wth 2N

magnesi um

sul fate, filtered and evaporated in vacu@?-o give 18.7 g of -a Iight brown
oil. The residue is purified by chromatography [silica gel:

chl or of or ml hexane/ et hyl acetate (3:6:1)] to give 7.85 g of the

R, S

oxazol|d|nonetn@mnmﬁahqﬁtgng)pGMaslﬁ9 4.40 Q(Rﬁnﬁ%ﬁﬂﬁﬁs%ﬁﬁ PEPIRGEoi | and
8.01 g of the, gﬂﬁ; | i di none isonmer-B (nore polar conponent) as a
q% 106- 107

white solid,
of 9.34 g 20

SO . Sto2 St PHrABRe Y Babdr 2a 3#%%%*9?-%?%3?2@

chlord de is agdaq, 2draap-w.sa (@, @H)40 ININHR32 (b8, IH) d! (LB F68o&i de i n

15 m™of methyl ene Cllou 45 ;"% 41 (aa,14,3=8.6, 7.3 Hz):

4.32(q,2H,J=7.1 Hz); 4.36(q,2H,J=7.1 Hz);

6.79(s,2H,Ar); 7.17(m,1H,Ar); 7.32(m,3H,Ar).

Example 2
* * * *
10 = S )}-

7-[5—(3-Chlo;oggen11)-2-oxo-§fogazolidinxl]-

7.8-dihxdro-6§-indeno[4.5-d]—1.3-dioxole-2.2-dicar-

boxylic acid diethyvl ester

The title compound is prepared by the proce-
15 dure of Example 1 using 9.34 g of product from Example
1, Step B, isomer-B, to give 4.99 g of the desired

product as a light yellow gum.
1

H NMR(CDCl,):5 1.345(t,3H,J=7.1 Hz); 1.351(t,3H,-

J=7.1Hz); 2.83(dd,1H,J=16.3, 4.8 Hz); 3.00(dd,1H,-

20

Hz); 3.68(t,1H,J=8.8 Hz); 4.37(q,2H,J=7.1 Hz);

4.38(q,2H,J=7.1 Hz); 4.91(m,1H); 5.43(m,1H);

J=16.8, 4.7 Hz); 3.12-3.20(m,2H) 3.31(dd,1H,J3=16.8, 7.7

6.74(4,1H,Ar,J=8.0 Hz); 6.78(4,1H,J=8.0 Hz); 7.19(m,1H,

Ar); 7.32(m,3H,Ar).
Example 3
25 * _ % * %
[R-(R ,R_or R ,S )]~

7-[[2=(3-Chlorophenyl)-2-hydroxyethyljamino}=
7,.8-dihydro-6H-indenof4,5-d}-1,3-dioxole-2,2-dicar-

boxylic acid disodium salt

To 1.60 g of product from Example 1, Step C,

> under argon, is added 22 ml of 2.5N sodium hydroxide.
The reaction mixture is heated to its reflux tempera-
ture and maintained at this temperature for 20 hours.
The gum that is originally present dissolves and the
35 solution turns a dark brown. The reaction mixture is

evaporated in vacuo and the residue treated with ethyl

alcohol. The solids are isolated by filtration, rinsed
with ethyl alcohol and diethyl ether and air dried



reaction is stirred at this tenperature for 20 m nutes, and then allowed to
warmto roomtenperature. The re- 25 action-is stirred an additional
hour at roomtenpera- ture, recooled to 5[err] and quenched with 100 m of
water. The mxture is allowed to warmto roomtenpera--ture and stirred an
addi tional hour. The organic layer is separated, washed with saturated

sodi um chl ori de, 30 dried over sodiumsulfate, filtered and
concentrated in vacuo. The residue is disge~ved in 150 m of acetone and
treated, under argon, with 17.4 g of powdered potassium carbonate and 8.5 ¢
of diethyl dibronomalo- nate. The resulting nmixture is stirred, under

argon, 35 brieflyis Eber resulbingesoliion issdissodved 4wd“ater and u-

bl'e inorganic pohhdsd 8heoVaShed1Wnhh o?C&a®Ra rEan§ i(previdhml yadhewi ned
and concentrated |n vacuo. The residue_is purified chrq oqgr 5¥
(silica gel: 2¢ith 1 l3ker;gf, afs5qcmethut g X:G fgm% ¥ ed
produgt as a osiod mEr6F m&icw]i'hheubnuwa(st eau,téawiwz):. liter of
é gggt iﬂ j g : éér follode %y81 31% &nb%ertiy&7aié§Hgf:mﬂThe

methyl alcohol fractions containing the Rf 0.60 compo-

nent (7:1 water:methyl alcohol; reverse phase tlc

plates) are combined, evaporated in vacuo and the resi-

10 due is triturated with ethyl alcohol. The solids are
collected, rinsed with ethyl alcochol and air dried to
give 0.86 g of the desired pfoduct as a light brown
solid.

'H NMR(D,0):5 2.79(m,2H); 3.01(m,2H); 3.21(m,2H);
15 3.79(m,1H) ; methine next to OH approx. 4.86:;
6.77(s,2H,Ar); 7.3-7.5(m,4H,Ar).
Example 4
[R=(R*,R* or R*,s")1-
7—-{[2=(3-Chlorophenyl)-2-hydroxyvethylljamino]-

20 7.8-dihydro-6H-indeno[4,5-d]1-1,3~-dioxole-2,2-dicar—~

boxvlic acid disodium salt
The title compound is prepared by the proce-
dure of Example 3 using 1.96 g of product from Example
2 and 27 ml of 2.5N sodium hydroxide. The residue is

25 purified by chromatography as above to give 0.89 g of
the desired component as an off white solid, Rf = 0.61.
1y NMR(D,0) 3§ 2.79(m,2H): 3.01(m,2H); 3.11-3.30(m,2H);
3.77(m,1H) ; methine next to OH approx. 4.86;
6.77(s,2H,Ar); 7.32~7.48(m,4H,Ar).

30 Example 5

(R)-7-[[2-(3-Chlorophenyl)-2-hydroxyethyvyl jamino}-7,8—

dihydro-6H-indeno(5,6-d]-1,3-dioxole-2,2-dicarboxylic
acid disodium salt

Following the procedure of Example 1 using
35 2-amino~5, 6~dimethoxyindane, (R)-6-~[5-(3~-chlorophenyl)-
2-oxo-3-oxazolidinyl]-7,8-dihydro-6H~indeno(5,6-d4]-1,3~



Hz): 4.90(m 1H): 5.41(dd, 1H J= 8.6, 7.3 Hz): 4.32(q, 2HJ=7.1 Hz):
4,36(q9;2H,J=7.1 Hz); 6.79(s,2H Ar); 7.17(m 1H Ar);- 7.32(m 3H, Ar). Exanple 2

1
[

7,

e

0 [err] 7-

5- (3- Chl or ophenyl ) - 2- oxo- 3- oxazol i di nyl ] -

8- di hydr o- 6H-i ndeno[ 4, 5-d] - 1. 3-di oxol e- 2, 2-di car- boxylic acid diethyl
ster The title conpound is prepared by the proce- 15 dure of

Exanple 1 using 9.34 g of product fron1EiéﬁBTe 1, Step B, isonmer-B, to give

4.

1.
3.
7
4.
7
[
8
S

99 g of the desired product as a light yellow gum [err] NVR([err]):[err]

00( a0, 1H _oBLo¥ele-2ydpgigarpanyiit S ardh dnter e fopd ' 10 g

.7 Hz); 3.68(taibed<8.8 Hz); 4.37(q,2H J=7.1 Hz); 4.38(q, 2H J=7.1 Hz);

91 1H); 5.43 ; -
eI gy M ok ey Somprts 2 ‘pfegiiieh Y Jole Gotsde

err] s7- [[2- €duyreh ;g;ﬁ@p}p) 32%)@%&(}193 ]qgnq;ﬁ .above oxazo 15?—6 3
-di hydr o- 6H i RdfROE4 eBtélr And die0wal &£ .22-5N asodivwWdroeide. di shdi um
alt product is purified by chromatography as in Example 3
giving 1.04 g of a white solid,
Rf = 0.58. '
10 'H NMR(D,0):6 2.72(m,2H); 2.99(m,2H); 3.13(m,2H);
3.72(m,1H) ; methine next to OH approx. 4.86;

6.80(s,2H,Ar); 7.32-7.47(m,4H,Ar).

Example 6
* RY) and (R .8*)-6-[5-(3-Chlorcphenyl)-2-oxo=3=
15 oxazolidinyl}-5,6,7,8-tetrahydronaphtho{2,3-4}-1,3-
dioxole-2,2-dicarbo ic acid diet est

A mixture of 0.83 g of 2-amino-1-(m-chloro-
phenyl)ethanol, 1.0 g of 6,7-dimethoxy-2-tetralone and
0.85 g of sodium cyanoborohydride in 25 ml of methyl
alcohol is stirred at room temperature for 18 hours.

20 The reaction mixture is poured into water and a product
residue is isolated. This residue is purified by flash
chromatography to give 0.80 g of 3-chloro-e-[[(1,2,3,4~-
tetrahydro-6, 7-dimethoxy) naphthalen-2-yl)amino]methyl]~-

25 benzenemethanol, which is in turn converted to 5-(3-

chlorophenyl-3-(1,2,3,4~-tetrahydxro-6, 7-dimethoxy) -
naphthalen-2-yl)-2~-oxazolidinone. Subsequent reaction
with boron tribromide in methylene chloride as in Exam-
ple 1, Step A, gives 5-(3-chlorophenyl)-3-(1,2,3,4~
30 tetrahydro-6, 7-dihydroxynaphthalen-2-yl)-2-oxazolidi-
none as a solid, mp 195° (dec.).
A nixture of 0.90 g of the above catechol
derivative, 0.836 g of diethyl dibromomalonate and 1.8
g of powdered anhydrous potassium carbonate in 15 ml of
35 acetone is stirred at room temperature for 18 hours.
The reaction mixture is filtered and concentrated in
vacuo to give 0.708 g of a mixture of diastereomers as

a colorless oil. .



30
argon,,

To 1.60 g of product from Exanple 1, Step C, under
Is added 22 ml of 2.5N sodi um hydr oxi de.

The reaction m xture is

heated to its reflux tenpera- ture and maintained at this tenperature for

20 hours. The gumt hat

is originally present dissolves and the 35

solution turns a dark brown.

The reaction mxture is evaporated in vacuo

and the residue treated wth ethyl
filtration, rinsed with ethyl
-28- briefly. The resulting solid

al cohol

al cohQlyg_The solids are isolated by
and 3’ethy| ether and air dried
is dissolved in water and | oaded onto a

colum of XAD-4 ﬁ.éﬁlﬁt@ﬂ'%z‘”@'sﬂ \A@@i@j mith 1 liter of 50:50 nethyl
al cohol : wat er, ?ollome F¥ 26500 B The. cgl um.is el uted
with 1 liter oFhGRE¥F fo o0 33 He P é’ra'o?‘\rigt%r}l &leot®n®7 The et hyl

met hyl

The solids are

al cohol fracti pean@ent ai ,n%1.113 ;RH,0.56A.850M302.4@7t QL7 BB0er

al cohol ; reverse phase tIc pl ates) ar ihed, evaporated in vacuo and
the rési- 10 q,ue I S tntyrq,ted%% alcohol

collected, ri ' R [Sol6

10

15

20

25

35

-dic acid disodium salt

o}

dioxole-
A mixture, under argbn, of 0.625 g of product

from Example 6 and 5 ml of 2.5N sodium hydroxide is
heated at reflux temperature for 18 hours. The reac-
tion mixture is cooled and then concentrated hydro-
chloric acid is added until pH 10 is reached. The pro-
duct residue is purified by chromatography (cls-octa-
decyl silica gel) to give 0.35 g of a mixture of
diastereomers as a solid.

Calculated for c21H18NCIO 2 0.31H20:
Theory: C, 52.18; H, 3.88; N, 2.90; Cl1l, 7.33;
Na, 9.51; Hzo' 1.16
Found: C, 49.99; H, 3.73; N, 2.65; C1, 6.86;
Na, 8.34; Hzo' 1.16.
: Example 8
* %* - %* % .
R R and (R .S )=6=[[2-(3~Chlorophen =2=hydro

ethyljamino]-5,6,7,8-tetrahydronaphtho(1,2,-d}-1,3~

dioxole~-2,2-dicarboxylic acid disodium salt

Following the procedure of Example 1 using
2-amino-5, 6-dimethoxytetralin, (R*,R*), and (R*,s*)-s-
{5-(3-chlorophenyl)-2-oxo-3-oxazolidinyl}-4,5,6,7~
tetrahydronaphtho({1l,2-d]-1,3-dioxole-2,2-dicarboxylic
acid diethyl esters are obtained.

The title compounds are prepared by the pro-
cedure of Example 3 using 1.90 g of the oxazolidinone
diesters from above and 26 ml of 2.5N sodium hydroxide
for each. Purification by chromatography (silica gel)
gives the (R*,R*), and (R*,S*) enantiomeric pairs.



solid. [err]:[err] 2.79(m2H); 3.01(m2H); 3.21(m2H); 15
3.79(m 1H); nethine next to OH approx. 4.86; 6.77(s,2H Ar);
7.3-7.5(m4H, Ar). Exanple 4 [err] 7- [][
2-(3- Chl or ophenyl ) - 2- hydr oxyet hyl ] am nol - 20

. 8-di hvdr o- 6H i ndeno[ 4. 5-d] -1, 3-di oxol e- 2, 2-di car- boxylic acid di sodium
salt The title conpound is prepared by th ,Rroce- dure of Exanple 3 using
1.96 g of product from Exanple 2 and 27 of 2.5N sodi um hydroxi de. The
residue is 25 purified by chronatography as above to give 0.89 g of
t he desired conponent as an of d 9361. [err]:[err]
2.79(m 2H); 3.01(m 2H); 11- next .to OH
appr ox. 4. 86; 6 77(s, 2H, mstqn'eza#.us ﬁHPIWAW thg' ' ndthoal® alE sbad

5;<ﬁrrg| e g H( R d:m &éSt%ug %@%ﬁi@ﬁb@e)dbz& %xhi_uﬂn.esymt apd] 3yi nsling, &he L
i hvdr o- i ndeno[ 5. 6:d] -1. 3-di oxo| €e: - di a a
Fol | 0%i ng t he 3R m%l'ﬁiy Iﬁ'ghﬁ?é‘l:&tﬁgi R§e§§5’g%¥£hg' thi LonPeunds’

2- ami no- 5, 6- dioettiekyi inventiéR) 1istéd(BetbiwoinpE¥apples 9-12 are

2- 0X0- 3- 0X320|li,ﬂégg}éa,71 8- di hydr o- 6H i ndeno[ 5, 6-d] -

10

15

20

25

30

35



-29- di oxol e-2, 2-di carboxylic acid diethyl ester is ob- tained. The title
conpound is prepared hy the proce- 5 dure of...Exanple 3 using 1.90 g
of the above oxazolidi- none diester and 26 ml of 2.5N sodi um hydroxi de.
The product is purified by chromatography as in Exanple 3 giving 1.04 g of
a white solid, Rf = 0.58. 10 [err]:[err] 2.72(m 2H); 2.99(m 2H)
3.13(m2H); 3.72(m 1H); nethine next to OH approx. 4.86; 6.80(s, 2H, Ar);
7.32-7.47(m 4H, Ar). Exanple 6 [err] 15
oxazolidinyl]-5,6,7,8-tetrahydronapht ho[ 2, 3-d] - 1. 3-
di oxol e- 2. 2-di carbaxyl i ¢ aciyd (di etdyly estger | A nmxture of 0.83 g of
2-ami no-1- (mchl ord phgnylgetjhandg, {1. 0@ of .6';37-Ei met hoxy- 2-tetral one and
0.85 g of sodi um cy@&nobpr §$drji dd ®n {25, of F#t hyl 20 ~al cohol is
stirred at roomteh:pgija.uresfar $8F-‘hcur§.ET1eg§action m xture i s poured
ROELC 52 -

(o)
u
u
u

into.water and a p

, 2=dicarboxylic acid disodi
. 2=dicarboxylic acid disod

-2-hydroxyethyljamino-7,8-dihyd

-2~-hydroxyethylJamino-7,8=dihydro
7-[{[2-(4~Chlorophenyl)
indeno(4,5-d]~1,3~dioxole-2

Table 1
(4,5-d]~1,3~dioxole~2,2-dicarboxylic acid disodium s

7-{[2-(3-Fluorophenyl)~2-hydroxyethyl)amino-7,8-dihydr
indeno[4,5-d]-1,3-dioxole~2,2~dicarboxylic acid disodi

7-{[2-(3~-Iodophenyl) ~2~-hydroxyethyljamino-7,8-dihydro-
indeno(4,5-d]~1,3-dioxole-2,2-dicarboxylic acid disodi

indeno(4,5~-d])-1,3-dioxole-2

Substituted phenyl-2-hydroxyethylj]amino-7,8-dihydro-
7=[(2~-(3-Bromophenyl)

o
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residue is isolated. This residue is purified by flash—thronatography”to
give 0.80 g of 3-chloro-[err]-[[(1, 2,3, 4-

t et rahydr o- 6, 7- di net hoxy) napht hal en-2-yl ) ani no] nethyi]- lmaIESBﬂm h“m
benzenenet hanol, which is in turn converted to 5-(3- I“l"l"l "

chl orophenyl - 3-(1, 2, 3, 4-tetrahydro-6, 7-di net hoxy) -

napht hal en- 2-yl ) - 2- oxazol i di none. Subsequent reaction with boron tribrom de

in methylene chloride as in Exam ple 1, SB@&p A gives
5-(3-chl orophenyl )-3-(1, 2,3,4- 30

t et rahydr o- 6, 7- di hydr oxynapht hal en- 2- EI%-Z-oxgzolidi- none as a solid, np
195[err](dec.). A mxture of 0.90 g X 1 e cat echol derivative, 0. 836
g of diethyl di bfhpre) pnake mﬁ j-Aéet EB—4 : '

carbonate in 15 [ |
18 hours. The resd
give 0g708 g of a

gal gll‘l i‘g_edHf 0[__) %@éﬁ#\lc %mg&i‘lde §s ﬁ&déa t6: a5m9.§tu5.'|e %f7§~agmoﬁ-487:>found
’ I 1hydroxy1ndane [Cannon, J.G., et al., J. Med.Chem.,27,

922(1984)] in water containing sodium acetate. The
mixture is chilled and stirred in ice for 4 hours fol-

10 lowed by filtration to give N-acetyl-2-amino-4,5-di-
hydroxyindane.” Benzylbromide, powdered potassium car-
bonate and acetone is added to the isolated N-acetyl-2-
amino-4,5-dihydroxyindane and the mixture is stirred
for 18 hours. The reaction mixture is poured into

15 water, extracted and evaporated in vacuo to give
N-acetyl-2-amino-4,5-dibenzyloxyindane. Hydrolysis
with ethanolic sodium hydroxide gives 2-amino-4,5-di-

benzyloxyindane.
The title compound is prepared by the proce-
20 dure of Example 1, Step A, using 24.5 g of racemic '

2-amino-4,5-dibenzyloxyindane, 70 ml of dimethyl _

sulfoxide and 10.24 g of N-trimethylsilylacetamide to

give a diastereomeric mixture of 1-(3-methoxyphenyl)-

2-(4,5-dibenzyloxyindan-2-yl)aminoethanol.

25 The above amino-alcohol is combined with ex-
cess acetic anhydride in pyridine and allowed to stand
at room temperature for 18 hours. The reaction mixture °
is poured into water, the diacetyl product is dissolved
in methyl alcohol and the solution is saturated with

30 ammonia gas. The reaction is maintained at 0% for 24
hours. Concentration in vacuo gives N-acetyl-1-(3-
methoxyphenyl) -2~ (4,5-dibenzyloxyindan-2-yl)amino-
ethanol, which is subjected to hydrogenolysis in ethyl

alcohol in the presence of 5% palladium on carbon at
35 atmospheric pressure to give N-acetyl-1-(3-methoxy-
phenyl)-2-(4,5-dihydroxyindan-2-yl)amincethanol.
Treatment of the above product with diethyl dibromo-
malonate and powdered potassium carbonate in dry



5 . Exanple 7 [err] and-

[err]-6-[]2-(3- Chlorophenyl) 2- hydr oxy-

et hyl]am no] -5, 6, 7, 8-t et rahydr onapht ho[ 2, 3-d] - 1. 3- dloxole 2, 3 dlcarboxyllc
acid disodiumsalt A m xture, under argon, of O0.82b—g—at—p:

- from Exanple 6 and 5 nl of 2.5N sodi um hydroxid rrH!SmlaEEtiHASB%N X

" tenperature for 18 hours. The reac- tion m3frurd|is cREPLACERd t he
concentrated hydro- chloric acid is added until fhe pro-

duct residue is purified by_chromato

silica gel) to §F9E°993§°§y6'12 I;Q%r)ﬁ %r"g’%(% t&ﬂ[eaééé"&ﬁirp : u‘:1"‘solp"§lile

gal5<iul Eit ed]for EﬁégkiEhehyychroﬁaWW (sd1ldsa gel) ives tlve 33; Na,
.51; [err * *u ; 3..73; N, 2.65; O, 6.86;
o, 0. 36 [orr] (1ARG) Epdnfo I oo iphetic Dasks. oo
[err]-G[[2-(3- Chlorophenyl) 2- hydr oxyExample 14

gfgig}gn;ng]dlca DO y |%5a Fﬁuf|§;o|J;f§é-‘ A2 ,;d¥6 ethyllam no ?
Exanple 1 using 2 aS1-Ed RO OO 4;-,1;. ure 2
[ 5- (3-chl orophenyl) - 2- oxo- 3- opbagtl it meid @g@ﬂm sa1
The title compound is prepared by the proce-
10 dure of Example 3 using the (Rf,R*)-product from Exam- -
ple 12, 2.5N sodium hydroxide and purifying the product
by chromatography.

< e 15
(R*,§*)=7-[5-(3-Methoxvphenvl) -2-hvdroxvethyllaminol=
15 7.8-dihydro-6H-indenof4,5-d1-1,3~dioxole-2,2-dicar-
bo ic aci isodium salt

The title compound is prepared by the proce-
dure of Example 3 using the (R*,S*)-product from Exam-
ple 12, 2.5N sodium hydroxide and purifying the product

20 by chromatography.
Example 16-19 (Table 2)

Substantially following the methods described
in detail hereinabove in Example 13 and 3, using the
appropriately substituted phenyloxirane, the compounds
of this invention listed below in Examples 16-~19 are

) i
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[err] -33 - Exanple 13 [err] and [err]-N Acetyl --7[ 2- (3-nmet hoxyphenyl ) -
2- hydr.oxyet hyl ] ani no- 7, 8- di hydr o- 6Hi ndeno[ 4,5-d]-.

1, 3-di oxol e- 2, 2-di carboxylic acid diethyl ester Acetic anhydride is added
to a mxture of 2-am no-4,5- dihydroxyi ndane [ Cannon, J.G, et al., J.

Med. Chem 27, 922(1984)] in water containing sodiumacetate. The m xture is
chilled and stirred in ice for 4 hours fotr36Fowed by filtration to give
N-acetyl - 2- am no- 4, 5-di - hydr oxyi ndane. Benzyl brom de, pomdered pot assi um
car- bonate and acetone is added to the isolated N-acetyl -

ani no- 4, 5- dlhydroxylndane and the ni xEXRBRLe 20 rred for 18 hours. The

reaction mixtureck® RBYr gdai pRD, w4) eb-[ ¢ut(acthd crebhRMANN-@-dtdioxae UO t O
give N-acetyl -2-am o 4 . S-di benzyl gxyl ndape. dr oL yS] t nolic
sodi um hydr oxi de ¢EFB¥13aBINOzD . ¥." S e Al ~"*’E% 414y 5
5 dioxole-2,2~dicarbo ic acid d me: ester
hydrochloride

A suspension of product from Example 7 in
absolute methyl alcohol is saturated with Qaseous
hydrogen chloride and stirred at room temperature for
20 hours. The reaction mixture is filtered and the fil-
trate evaporated in vacuo to give the desired product.

Example 21
R*,R*) and (R*,s*)-6-[[2-(3-Chlorophenyl)-2-hvdro
ethyljamino-5,6,7,8~tetrahydronaphtho{2,3=-d]=1,3=-
15 dioxole-2,2-dicarboxylic acid diethvl ester
hvdrochloride

A solution of product from Example 20 in
ethyl alcohol is saturated with gaseous hydrdogen chlo-
ride and stirred at room temperature for 20 hours. The
reaction mixture is evaporated in vacuo to give the

10

20
desired product.

Example 22-25 able 3
Substantially following the method described
in detail hereinabove in Example 21, using the appro-
priate alcohol, the compounds of this invention listed -
below in Examples 22-25 are prepared.

25

30

35



The title conmpound is prepared by the proce- dure of,Exanple 1, Step A
using 24.5 g of racenic 2-ari no-4, 5-di benzyl oxyi ndane, 70 ml of di net hyl

sul foxi de and 10.24 g of N-trinethylsilylacetam de to give a diastereoneric
m xture of 1-(3-nethoxyphenyl)- 2- (4, 5-dibenzyloxyindan-2-yl)

am noet hanol . -The above am no- al cohol I's conbined with ex- cess acetic
anhydride in pyridine and.al | onedt o stand At room terberat ure for 18
hours. The reaction mxt e is pofrgd into Raper, t he @pacetyl product is

di ssol ved in nethyl- al ¢o +-|an t-gedsol utf og-is satp g’gd w th anmoni a gas.
The reaction is maintain [ @] forf 2 our s. gcentr it 1 on i n vacuo
gives N-acetyl-1- (3- fretRh yp - 2- |(4ebodi benkyLoByi ndap-2-yl) ami no-
et hanol, which is subj¢ct @to hy genol s_gs'ﬂi n et hy[’é"&l cohol in the
presence of 5% pall adi. m-g)rg carboﬁ gt at sghgric pre gre to}give
N-acetyl -1- (3 -nethoxy- ss#enyl)) g’i—c dighidr oxy| n -2-yl
am noet hanol . Tr eat nent Tt he bgVE prod c th d] e xl' di by ono- mal onat e
and powder ed potassi um caﬁb‘bnat fldry - 3 - :
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acetone for 72 hours gives the desired product. Puri- fication by

chromat ography (silica gel) ‘gives the ([err]) and ([err]) enantiomneric
pairs. Exanple 14 [err]-7- [2 - (3-Methoxyphenyl)-2-hydroxyethyl]amnm no]- 7,
8- di. hydr o- 6H-i ndenor [ 4, 5-d] - 1, 3-di oxol e- 2, 2-di car- boxylic acid disodi um
salt The title conpound is prepared by the proce- * * dure of Exanple 3
using the ([err])-product from Exam ple-=&8-2.5N sodi um hydroxi de and
purifying the product by chronmatography. Exanple 15 [err]-7- [2-

(3- Met hoxyphenyl ) - 2- hydroxyethyl]anino]-

7. 8-di hydr o- 6H i ndenor [ 4. 5-d] - 1. 3- di &xa@mple 26&jj car- boxylic acid disodi um

salt The title gImpdynednias repthed. 6y 0¥ — EXRyaE 8x- US| NQ
the ([err])-prodac rom Exam. ple \ dr oxi de_and purifying
the product by cheSR¥ldEmaRRrs-Odmf-Lerga 5 Y
foll ow ng the ¢ boxyalis

iloedd e Aligs ladicl ed henetin v j
usingthe appropriately substltutig ﬁEEEﬁ%ﬁﬁ ne, the conpounds
A solution of product from Example 20 in
ethyl alcohol is stirred at room temperature for 20
hours with an excess of methoxjethylamine. The
10 reaction mixture is evaporated in vacuo and combined
with a sodium carbonate solution and diethyl ether.
The layers are separated and the diethyl ether layer is
dried over sodium sulfate and filtered. Gaseous
hydrogen chloride is bubbled into the filtered diethyl
15 ether solution and the desired product is collected.
Example 27
(R ,R ) and (R s )=7-[[2-(3-Trifluoromethylphenyl})-
2-hydroxyethyl Jamino~7,8~-dihvdro—-6H-indeno{4,5-d]~

1,3-dioxole-2,2~dicarboxylic acid disodium salt
A solution of m-trifluoromethylphenylglyoxal

20
and 2-amino-4,5-dimethyoxyindane in toluene is refluxed

for 2 hours, using a Dean-Stark trap to remove the
formed water. The solution is cohcentrated in vacuo

and the residue is dissolved in methyl alcohol. The
resulting solution is cooled in ice, sodium borohydride
is added in portions and the reaction mixture is |

25

stirred at room temperature for 2 hours. The reaction
mixture is concentrated in vacuo, the residue is parti-

tioned between water and methylene chloride and the

30 layers are separated. The organic layer is dried over

sodium sulfate and concentrated in vacuo to give
1-(3-trifluoromethylphenyl)-2-(4,5-dimethoxyindan-2-
yl)aminoethanol. Under anhydrous conditions, tetra-
hydrofuran, triethylamine and carbonyldiimidazole are
35 added to the above compound and the mixture is stirred
at room temperature for 20 hours. The reaction mixture
is quenched with water and extracted with diethyl
ether. The diethyl ether extracts are combined, washed



of this invention Iisted bel ow i n Exanpl es 16-19 af-e prepared. [err]
~36- Exanple 20 ([err]) and [err]-6-[[2-(3-Chl orophenyl)-2- hydr oxy-
et hyl ] am no-5, 6, 7, 8-t et rahydr onapht ho[ 2, 3-d] - 1, 3-" 5
di oxol e- 2. 2-di carboxylic acid di nethyl ester hydrochloride A suspension of
product from Exanple 7 in absolute nmethyl alcohol is saturated wth gaseous
hydr ogen chloride and stirred at roomtenpgeature for 10 20 hours.
- The reaction mixture is filtered and the fil- trate evaporated in vacuo to
give the desired product. Exanple 21 ([err]) and ([err] .
)-6-[[2-(3-Ch|owbﬂhem&lhydr@gﬂloxic acﬁ?b]antn@aSPQ,Fﬂ@MEEIQQ%Rﬂiﬂﬁanho [
2.3-d]-1.3- 15 grjed over WAg¥8Lfum Sulira®eROX¥hleC sdit Gty levast er
porated in vacuo to give a mixture of (R*,R*) and
5 (R*,s*)-5-(3-trifluoromethylpheny1)-3-(2,3-dihydro-4,5-
dimethoxy-1H-inden-2-yl)~2-oxazolidinone. This mixture
is separated into the individual (R*,R*) and (R*,s*)
racemates by chromatographic techniques described in
Example 1. Each racemate is treated with boron tri-

10 bromide and the individual products are reacted with
diethyl dibromomalonate, as described in Example 1, to
give (R*,R*) and (R?,s*)-7-[[2-(3-trif1uoromethy1—
phenyl)-2-hydroxyethyl]amino]-7,8-dihydro-6H-indeno-
{4,5-4]~-1,3~

1s dioxole~2,2~dicarboxylic acid diethyl esters. These
products are then hydrolyzed with 2.5N sodium hydrox-

ide, as described in Example 3, to give the desired

products.
Example 28
20 (R*.g*) and (R*.s*)-s-[[2-(3-Methog!phgnxl)-2-hggro;z-
eth amino-6 ~tetrahydro-5H=-cvycloheptenobenzo-

[1,2-d]-1,3-dioxole-2,2-dicarboxylic acid diethyl ester
Acetic anhydride is added to a mixture of

6-amino-6,7,8,9-tetrahydro-5SH-benzocycloheptene~1,2-di-
ol [Cannon, J.G., et al., J. Med.Chem., 27, 922(1984)]
in water containing sodium acetate. The mixture is
chilled and stirred in ice for 4 hours followed by fil-

25

tration to give N-acetyl-6-amino-6,7,8,9-tetrahydro-
S5H-benzocycloheptene~-1,2-diol. Benzyl bromide, pow-
30 dered potassium carbonate and acetone is added to the
isolated N-acetyl-6-amino-6,7,8,9-tetrahydro-SH-benzo-
cycloheptene~1,2-diol and the mixture is stirred for 18
hours. The reaction mixture is poured into water, ex-
tracted and concentrated in vacuo to give N-acetyl-6-
35 amino-1,2~dibenzyloxy-6,7,8,9~-tetrahydro-5H-benzo-
cycloheptene. Hydrolysis with ethanolic sodium
hydroxide gives 6—amino-1,2-dibenzyloxy-6,7,8,9-tetra~-
hydro-5H-benzocycloheptene.



hydrochl ori de A solution of product from Exanple 20 in ethyl alcohol is
saturated wi th gaseous hydrdogen chlo- ride and stirred at roomtenperature
for 20 hours. The 20 reaction mxture is evaporated in vacuo to give
the desired product. Exanple 22-25 (Table 3) Substantially follow ng the
met hod described in detail hereinabove in Exanple 21, using the appro- 25
priate al cohol, the conmpounds of this inwetg+on |isted bel ow in Exanpl es
22-25 are prepared. 30 35 [err] [err] -38- Exanple 26 [err] and
[err]-6-[[2-(3-Chl orophenyl)-2-hydroxy-

A mixture of 26 g of racemic 6-amino-1,2-di-

benzyloxy-6,7,8,9-tetrahydro-SH-benzocycloheptene, 70
ml of dimethyl sulfoxide and 10.2 g of N-trimethyl-

5 silylacetamide is stirred, under argon, at room temper-
ature for 1 hour. To this mixture is added 15 g of
n-methoxystyrene oxide in 10 ml of dimethyl sulfoxide
and the reaction mixture is heated, under argon, at 65
- 7o°c, for 48 hours. After cooling to room tempera-

10 ture, the reaction mixture is added to 200.g of ice
containing 15 ml of concentrated hydrochloric acid and
stirred for an additional 15 minutes. Diethyl ether is
added and the mixture is stirred until all solid is
dissolved. The layers are separated and the aqueous

15 layer is reextracted (2X) with diethyl ether. The

aqueous layer is made basic with 10N sodium hydroxide
and reextracted (3X) with diethyl ether. The diethyl
ether layers are combined, dried over sodium sulfate

and evaporated in vacuo to give a diastereomeric mix-

ture of 1-(3-methoxyphenyl)=-2-[1,2-dibenzyloxy-6,7,8,9-
tetrahydro-5H-benzocyclohepten)-6-yl]aminoethanol.
The above amino-alcohol is combined with ex-

20

cess acetic anhydride in pyridine, stirred for 18 hours

and then poured into water. The diacetyl product is
25 dissolved in methyl alcohol, saturated with ammonia gas
and allowed to stand at 0°C for 24 hours. The reaction
is evaporated in vacuo to give N-acetyl-(3-methoxy-
phenyl)=-2-[ (1,2-dibenzyloxy-6,7,8,9tetrahydro-5H-benzo-
cyclohepten)-6-yljaminoethanol. Hydrogenation of the
above compound in ethyl alcohol with 5% palladium on

30
carbon at atmospheric pressure gives N-acetyl-(3-

methoxyphenyl)~-2~-[ (1,2-dihydroxy-6,7,8,9~-tetrahydro-
S5H-benzocyclohepten)-6-yljaminoethanol. Diethyl di-
bromomalonate and powdered potassium carbonate in dry
35 acetone are added to the above compound and the mixture
is stirred at room temperature for 72 hours. The reac-
tion mixture is filtered and evaporated in vacuo to



et hyl ] am no-5, 6, 7, 8-t etrahydronapht ho[ 2, 3-d]-1,3- 5 .

di oxol-e- 2, 2-di carboxylic acid di (nmet hoxyet hyl)ami de hydrochl oride A

sol ution of product from Exanple 20 in ethyl alcohol is stirred at room
tenmperature for 20 hours with an excess of nethoxyethyl am ne. The 10
reaction mxture is evaporated in vacuo and conmbined with a sodi um
carbonate solution and diethyl ether. The-4@yers are separated and the
diethyl ether layer is dried over sodiumsulfate and filtered. Gaseous
hydrogen chloride is bubbled into the filtered diethyl 15 et her
sol uti on and trm.vhashheediqsmmttprqﬂmtl asteddz&s‘aereomer(ipem}c):umd

([err])-7-112- (Ralrdsf ‘
2- hydroxye'E Lyl (Iglm no- W‘%ﬂ%ﬂyoﬂ%ﬁy d (r*,s%), are iso

1, 3- di oxol e- 2. M%@ﬁsﬁ @m#qggmmn%asi ga gel. A
sol utign of n}trlfluoronethylphenylglngggleQQQZ am no- 4, 5- di met hyoxyi ndane
in tolUene is refd Weed fo . an- St a k trap,to renove the

formed wat er.
di ssolved in ne ]
i ce, sodlun1boroh¥gr'
stirred at roo S

10 2-hydroxy-ethy1]am1no-6,7,8,9-tetrahydro-SH-cyclohepte-
" nobenzo-[1,2-d]~-1,3-dioxole-2,2-dicarboxylic acid
diethyl esters are each treated with 2.5N sodium
hydroxide. Each mixture is heated for 18 hours at re-
flux, under argon, evaporated in vacuo and the residues
15 treated with ethyl alcohol. The resulting solids are
collected, rinsed with ethyl alcohol and diethyl ether
and briefly air dried. The solid product is dissolved
in water and loaded onto a column of XAD-4 resin, pre-
viously washed with 50:50 methyl alcohol:water and then
20 water. The column is eluted with water followed by
methyl alcohol. The methyl alcohol fractions are com-
bined and evaporated in vacuo. = For each, the residue
is triturated with ethyl alcohol, the solid collected,
‘rinsed with ethyl alcohol and air dried to give the

25 desired products.
Example 30
lR .R‘) -7-[5-(3-Ch;oropgenxl)-2-0xo-3-oxazol;d1nxl]-

(methyleneoxv)bis acetic acid dimethvl ester

30 A mixture of 1.63 g of product from Example
"2, 2.5 g of lithium borohydride and 25 ml of anhydrous
tetrahydrofuran is reacted to give (R*,R*)-7-[5-(3-
chlorophenyl)-2-oxo-3-oxazolidinyl]-1,3-(7,8-dihydro-
6H—indeno[4,5-d])dioxole-z,2-diy1)bishydroxymethylene

35 as a solid.

To a hexane washed portion of 60% sodium

hydride is added, under agon, the above glycol in
tetrahydrofuran. The solution is stirred for 5



m xture is concentrated_in vacuo, the residue is parti-, tioned between
wat er and net hyl ene chloride and the |ayers are separated. The organic

| ayer is dried over sodiumsulfate and concentrated in vacuo to give
I-(3-trifluoronethyl phenyl)-2-(4,5-di net hoxyi ndan-2- yl)am noet hanol . Under
anhydrous conditions, tetra- hydrofuran, triethylamne and
carbonyl di i m dazole are 35 added ta.gdie above conpound and the

m xture is stirred at roomtenperature for 20 hours. The reaction m xture
is quenched with water and extracted with diethyl ether. The diethyl ether
extracts are caiputes, Fleed by therddaidiidy bdakethyl beoo-sat ur at ed

sodi um chloride, dried over nesi.umsul fate.  Thessol uti on. | a- porated
in vacuo to gi PEEXINKEAYE &% Mingkes” span. T Madids £

([err])-5-(3-t sitilrwedo oaterylightn @t) 1P tehprtatiine 4 poured into _
R o) e et i and e L
described in acetpte, r feQrganiq HACSS AroFIMPined, 10
brom de and t harijed anddvapcrditds ti5 an &3 &fhidt Nis purified by
chromatography to give the desired product as a solid.
Example 31 .
10 R”*,R”) ~7-[5-(3-Chlorophenyl) -2-oxo-3-oxazolid -
7.8=dihydro-6H-indeno[4,5-d])~-2,2~-bis (2-hydroxy-
ethoxymethyl)~-1,3~dioxole
A mixture of 0.420 g of product from Example
30, 0.75 g of lithium borohydride and 10 ml of

15 anhydrous tetrahydrofuran is reacted for 1.5 hours to
give, after purification by chromatography, the desired
product.

Example 32

R R* -7=[[2=({3=-Chloxrophe -2-hydroxvethvl jJaminol-

20
methyleneoxy)bis acetic acid dimethyl ester
A mixture of 0.37 g of product from Example

30, 9 ml of 5N sodium hydroxide and 19 ml of absolute
ethanol is heated at reflux temperature overnight. The
reaction mixture is cooled, acidified to pH 5 with con-
centrated hydrochloric acid, evaporated to dryness in
vacuo and the residue is dissolved in 20 ml of methyl
alcohol. The solution is saturated with hydrogen
chloride gas and stirred for 1.5 hours. The reaction
mixture is poured into aqueous sodium bicarbonate and
extracted twice with ethyl acetate. The extracts are
combined, washed with brine, dried and evaporated. The

25

30

residue is purified by flash chromatography, eluting
with ethyl acetate to give the desired product as a
35 thick oil.



di et'hyl di brononal onate, as described in Exanple 1, to give ([err]) and
G[err])-7-[[2-(3-trifluoronethyl-

phenyl ) - 2- hydr oxyet hyl ] am no] - 7, 8- di hydr o- 6Hi ndeno- [4,5-d]-1,3- 15

di oxol e- 2, 2-di carboxylic acid diethyl esters. These products are then
hydrol yzed wi th 2. 5N sodi um hydrox- ide, as described in Exanple 3, to give
the desired products. Exanple 28 20 -43rr] and ([err])

-6-[[ 2- ( 3- Met hoxyphenyl ) - 2- hydr oxy- ' '

et hyl ] am no-6.7.8.9-tetrahvdro- 5H cycl ohept enobenzo-

[1,2-d]-1, 3-dioxol e- 2. 2-di carboxyl i c Exemple Shy| ester Acetic anhydrlde i s
added to a m xt
6- am no-6, 7, 8, 9°
[ Cannon, J.G, - ' E et Selnim.
sodi urgacetate The mi xtur e |s c@dﬂﬂ]@_ﬂgn ice for 4 hours

followed by fil- tration to AL N- 9

5H benzocycl ohept ene- 1, 2 :?nﬂ%c%toﬁ.’r%ﬂirgp%ﬁ%%b& fi&haﬁ@&gﬁfe

pot assi um car bdagat eoanchla«m @ﬁlylls addrohbl 0 and 5 Wl 8 BN sodium

\-acet yl - 6-an goaGoleiied 11 HARMY FOFINED tifdAGHE  Urlade dabhorpd L he
e é our v

m xture is stlr he reactlon mxture IS goure 0 water
ex- tracted anGOG'oﬂcmﬁt-ed W weasFian @ixure s (Foel poure
10 into water containing sodium chloride, and extracted

twice with ethyl acetate. The extracts are combined,
washed with saturated sodium chloride, dried and eva-
porated. The residue is purified by flash chromato-
graphy, eluting with methylene chloride:methyl alco-
hol:ammonium hydroxide (250:35:5) to give the desired
product as an oil.

15

Example 34

%*

(R ,R*) -7 = [[2-(3-Chloroghenxl)-z-hxdroggethxl]amlno]—

20 methyl)=-1,3-dioxole

A mixture of product from Example 31, sodium
hydride, and N,N-dimethylformamide is stirred, under
argon, for 1 hour, followed by the addition of methyl
iodide. The mixture is stirred at room temperature for
8 hours, poured into water and the precipitated mate-
rial is extracted into diethyl ether. The extracts are

25

combined, dried and evaporated. The residue is dis-
solved in a mixture of ethyl alcohol and 5N sodium
hydroxide and heated, under argon, at reflux tempera-

30 ture. The reaction mixture is poured into water, ex-
tracted with ethyl acetate, dried and evaporated to
give the desired product.

35



35 ani no- 1, 2- di benzyl oxy-6, 7, 8, 9- t et r ahydr o- 5H—benzo- cycl ohept ene.
Hydrol ysis wth ethanollc sbdlunlhydrOX|de gi ves

6- am no-1, 2-di benzyl oxy-6, 7,8, 9-tetra- hydro- 5H—benzocyc|oheptene - 40-
A mixture of 26 g of raceni c 6- am no-1, 2-di -

benzyl oxy-6, 7,8, 9-t et rahydr o- 5H benzocycl oheptene, 70 m of di nethyl

sul foxide and 10.2 g of N-trinmethyl- 5 _asLlylacetam de is stirred,
under argon, at roomtenper- ature for 1 hour. To this mxture is added 15
g of mmet hoxystyrene oxide in 10 ml of dinmethyl sulfoxide and the reaction
m xture is heat g é[&@ﬁ.argon at 65 - 70[err] for 48 hours. After
cooling to roomtenpera- e glon Xxture is added to
200 g of ice containing 151n1 %fceﬁne%a?ra egh ?EB“ fic acid and stirred
for an additional 15 mnutes. Diethyl ether is added and the mxture is
stirre8 until all solid is dissolved. The | ayers are separated and the
aqueous 15 | ayer is reextracted @qﬁ with diethyl ether. The aqueous
| ayer is nade basic with 18N sodi um hydroxi de and reextracted (3X) with

di et hyl et her. TheRdietoI

o Rs

10 0

Ry
1
15 wherein:
R, is naphthyl, 5,6,7,8-tetrahydronaphth-(1 or 2)-yl
and 5,8-dihydronaphth-(1 or 2)-yl:; or
Rg?’
20 Ry’
Ry
and Rz' Rz' and Rz" may be the same or different and
are hydrogen, (cl-c4)a1ky1, (cl-c4)a1koxy, hydroxy,

25 halogen (chlorine, bromine, fluorine and iodine), tri-
fluoromethyl, carboxy, hydroxy (C,-C, ,)alkyl, (C,-C,,)=
alkoxycarbonyl, thio(cl-c4)alky1, sulfonyl or sulfinyl;
n is an integer from 1 to 3;

X is a divalent radical of
30
: ORS RS y
' o/ \N——
~-GH-CH,-N- or N
35

KRR ENER



ether | ayers are conbi ned, dried over sodiumsulfate and evaporated in
vacuo to give a diastereoneric mx- 20 ture of

1- (3- met hoxyphenyl )-2-[ 1, 2-di benzyl oxy-6, 7, 8, 9- .

t et rahydr o- 5H benzocycl ohept en) - 6-yl ] am noet hanol . The above ani no-al cohol
I's conbined with ex- cess acetic anhydride in pyridine, stirred for 18
hours and then poured into water. The di acetyjgproduct is 25

di ssolved in nethyl alcohol, saturated with anmonia gas and allowed to
stand at O [err] for 24 hours. The reaction is evaporated in vacuo to give

N-acetyl - (3- met hgérein R, is hydrogen, alkyl, (c,-C,)acyl
phenyl)-2-1(1, 2- |be -6 ¥ 9tg§0rah§ g(eynz'o-( 4) oY
cycl ohept en) - 6- vyl %@I iﬁﬂ? enzoYd? t he 30 above
conpougg in ethyly dbcuhmbouyﬂ1df%uhﬂdanrhnnyrrcarbon at atnnspherlc
pressur® gives ﬁ%%

met hoxyphenyl ) - 2- (?tsylh { ecx)'ler ('FIS CQL)téltry]H dr o-
5H benzocycl ohepRgnRnE- Ry amai’oé’md-ﬂtﬁ Ssang am;glﬁﬁu@QM|mtlww
powder ed pot assi Garfeona g i Y (@B -C alxggg;o dﬁfi dgen he above
conpound and thegié‘}:ﬁt u(r E’st :){ry?'ed( r mter%e ﬂﬁ’ 72 hours The
reac- tion m xtufEBLOT #ﬂﬁ’e%@%’e&éﬁﬁ% -41-
trifluoromethyl, carboxy, hydroxy(c1 clo)alkyl,
(cl-clo)alkoxycarbonyl, thio(cl-c4)a1ky1, sulfonyl or
sulfinyl; _

Ry and R, are hydrogen, carboxyl, (cl-clo)alkoxycar-
bonyl, hydroxymethyl, -CH,OCH,COOR., or CH OCH CH OR7

2 2 7
wherein R, is hydrogen, (cl-c4)a1kyl, or CONHR ' R is

hydrogen, straight or branched (cl-clo)alkyl og

2-methoxy-1-ethyl; with the proviso that Rg and R, may

not both be hydrogen; and the pharmacologically accept-

‘able salts or esters thereof; the racemic mixtures

thereof or the diastereomeric mixtures thereof.

20 2. An optically active compound according to
Claim 1, (R,R)-7-[5-(3-chlorophenyl)-2-0ox0o-3-OXazo-
lidinyl]-7,8-dihydro~6H-indeno[4,5-d]~1,3-dioxole-2,2~
dicarboxylic acid diethyl ester.

3. An optically active compound according to

25 Claim 1, (R,R)-7-[[2=(3-chlorophenyl)-2-hydroxy- eth-
yljamino]-7,8~-dihydro-6H-indeno[4,5-d]-1,3~dioxole~-
2,2-dicarboxylic acid disodium salt.

4. An optically active compound according to -
Claim 1, (R,R)=-7-[2~(3-chlorophenyl)-2-hydroxyethyl]-

30 amino]-7,8-dihydro-6H-indeno[4,5-d]~-1,3-dioxole-2,2~di~

carboxylic acid diisopropyl ester.

10

15

5. An optically active compound according to
Claim 1, (R)-7-[2-(3-chlorophenyl)-2-hydroxyethyl]-
amino)-7,8-dihydro-6H-indeno[5,6-d)~1,3-dioxole~-2,2~

35 dicarboxylic acid disodium salt.

-_
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give the desired product as a diastereoneric mxture. The enantioneric
pairs (ferr]) and ([err]), are iso- Iated af ter chromat ography on silica

This SheetHasBeenReﬂlaced Exanpl e 29 ([er r]) and

[err] 6 [[ZHWHNEN!@ ﬂnyl) 2- hydr oxy- ethyl ]
am no-6,7,8
[1 2-d] -

2-

5H cycl ohept enobenzo- T
i carboxylic acid di_gedi JPef AT err]
-6-[[2-(3- Met hoxyphenyl )- 10 2- hydr oxy- et higl-es
7 8, 9-tetrahydro-5H cycl ohept e-
?obetnzg [ltﬁ czi] 5& 3- g' oxol eaZ a: shai»réaeéwtu@a@b@m@o%tih%ﬂoéﬁg&r itg%aa:ﬁﬂf t
reated wi sodi ro ure i s heated . f.or rs a
e i under ar gonatBighorsienten Srem tiay orru donsiating of dia-
treat eg with et hbéteégohypergItreeméauhhdngbeslirtds i humanse e dthemsed
with e hyI al co di I bry I|d
product ‘i s drssgﬁgmﬁggﬁ'mg%gp gnhgﬁ gagnbﬁFg&&xgﬂ#%h%ﬁ{?gfsggiresrn pre-
viously washed wameusb: 86 mechppoundopoconding &ed Qladm 1o in combina-
The colum is elgigf with %bﬁ&rﬁﬁbbﬁﬂéaﬂy@@&ﬂpﬂﬁl@@arfﬁ!& et hyl
al cohol fractions are com b|n Fg rat g N yacu For, each, the
residue is triturated with?ethf ®§F88H0 QQQ%XQf i3 &g with
et hyl al cohol amflammalsrwhdchocompeiktkes aamlnlstew$ugwmt|awhyp§rg1y-

10 cemic patient an antihyperglycemic effective amount of
a compound of Claim 1.

8. A method of treating diabetes in mammals
which comprises administering to a diabetic patient an
antidiabetic effective amount of a compound of Claim 1.

15 9. A method of treating obesity in mammals
which comprises administering to an obese patient an
antiobesity effective amount of a compound of Claim 1.

10. A method of increasing lean meat in edi-

ble animals which comprises administering to an animal
20 an antilipogenic effective amount of a compound of
Claim 1.
11. A method for producing compounds of for-
mulae:
25
. Ro
. 30
l
according to Claim 1; which comprises:
35
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Exanﬁle 30. [err] -7- r5-(3-Chlorophenyl)-2-o0xo0-3-oxazolidinyl]- 1.
3+ (7. 8-di hvdr o- 6H i ndeno[ 4. 5-d) di oxol e-2. 2- diyl)bis (et hyl eneoxy) bi s
acetic a('IIhIiSHeeﬂIMs énle bed 30 mxture of 1.63 g of

2 5 g of I|th|un1borohydr| ydr ous
- THIS SHEET HAS BEEN

pr oduct fr
tetrahydro ed to give (R,R)-7-[5-(] . It

chl or opheny -oxo- OvaO|IdIn yI1-1,3-(7, 834Lhydr o- REPLAGED
6H—|ndeno[4 5 d]) di oxol e- 2, 2- dlyl)blshydroxynethyléne 35 as a solid.
To a hexane washed portion of 60% sodi um hydride is added, under agon, the
above glycol in tetrahydrq%yrﬁgacgbﬂgsgla&hgguha éflﬁﬁgdfggﬁuia. -42-

m nutes, followed by the addition of” nethyl™ brono- acetate over a ten

m nutes' span. The reaction is stirred overni ght at roomtenperature,
poured into 5 aqueous arvgMj um chl ori de and extracted twice with

ethyl &cetate. The organic extraq‘;i,re eoali ned, dried and evaporated to

“owm

an oil which is purified by chro
sol i d.

Rg0
10 wherein n is an integer from 1-3; the Rgo— groups are
ortho to each other, Ry is methyl, benzyl or -siklo,
wherein Rip is trimethyl or triethyl; with a compound
of the formula:
1S
O v Orpen
0
OR,,
20 .
wherein R, is as defined hereinabove and Ry, is hydro-
gen or -Si(CH3)3: W is bromine, chlorine, iodine,
CH,S0,- or p-toluenesulfonyl in a solvent in the pres-
ence of CH3C(=0)-NHsi(CH3)3 when the epoxide is used;
25 or a compound of the formula:
R 90 .
— 0
30 (CH,)
' R90
II
wherein R9 and n are as defined hereinabove is reacted
35 with an amino alcohol of the formula:

* c L M s *



Exanpl e 31 - 10 o (lerr])-7- .

[ 5- ( 3- €hl or ophenyl ) - 2- oxo- 3-oxazol i di nyl ] - (7, 8-di hydro-6H i ndeno][ 4, 5-d]
)-2.2-bis (2-hydroxy- ethoxynethyl)-1,3-dioxole A mxture of 0.420 g of
product from Exanple 30, 0.75 g of Iithium borohydride and 10 ml of 15

. anhydrous tetrahydrofuran is . reacted for 1.5 hours to give, after
~purification by chromatography, the desired.ggaduct. Exanple 32

i ([err])-7-[[2-(3-Chl orophenyl) - 2- hydr oxyet hyl ] am nol - 20

i 7, 8-di hydro-6Hindeno[ 4, 5-d] - 1. 3-di oxol e- 2, 2-di yl bi s- met hyl eneoxy) bi s

| acetic acid dinmethyl ester A mxture of 0.37 g of product from Exanple 30,
- 9 m of 5N sodi um hydroxi depand, géH)f ﬁtﬁm ute ethanol is heated at

- reflux tenperature overni ght.oTh 2 @action mixture is cool ed,
acidified to pH5 with con- centfated hydrochloric acid, evaporated to
drynes® in vacuo and the residuelis dissolved in 20 mi of nethyl alcohol.
The solution is saturated with h@Qddogen chloride gas and stirred for 1.5
hours. The reaction 30 m xture is poured into aqueous sodi um

bi carbonat e and w@raﬁﬁeﬁﬂt YEcasvaelinellyhegethabove[hdneXhedprestice
combi ned,  washedo b Ll bih"SyafibbSloRPdrEdaPehih®dortlst to give a con-

pound of the formula:

10
R,~CH-CH,NH OR4
(CH,) .,
15 OH -
| ORg
III
wherein n, Ro and R9 are as defined hereinabove;
~ b) reacting a compound of formula III, where-

20 in n and Ro are as defined hereinabove and R9 is CH3,

with a reagent, V-C(=2)-V, wherein V is chlorine,

-OCH3, imidazolyl and Z is oxygen or sulfur, in an

aprotic solvent to give a compound of the formula:
25

R°—7PH-RH2
o\/N ORs
(CHy)
10 ll 2/n
Iv

wherein n, Ro, R9 and 2 are as defined hereinabove:;

35

followed by treatment with BBr, in an aprotic inert
solvent to give a compound of the formula:

NSO O



residue is purified by flash chromatography, eluting with ethyl acetate to

gi've the desired product as'a 35 thick oil. -43- Exanple 33

[err]-7-[[2-(3-Chl orophenyl)-2-hydroxyet hyl]am nol - 7.8-di hvdro-6Hi ndeno

[4.5-d]-2. 2-bi s(hydroxyet hoxy- 5

met hyl )-1. 3-di-oxole A m xture of 0.270 g of product from Exanple 31, 200 m-

of ethyl alcohol, and 5 ml of 5N sodium hydeggide is heated at reflus

tenperature, under argon, for 8 hours. The reaction mxture'is cool ed,

poured 10 into water containing sodiumchloride, and extracted tw ce

. Wth ethyl acetate. The extracts are conbi ned, washed with saturated sodi um

i chloride, dried and ev QQLQ%QQ. ﬂhe residue is purified by flash

~ chromat o- graphy, eluti i néi ¢l ene chloride: nethyl alco- 15

~ hol : anmoni um hydr oxi de (250;/35: 5) ] ct as an oil.
Exampl® 34 [err]-7- [[ 2- (394l o i nol -

|(CH2)n
y4 OH
v i
10 wherein n, R° and Z are as defined hereinabove and the
hydroxyl groups are in the ortho orientation;
c) reacting a compound of formula V with a
compound of formula R12°2C'C(=U)°CO2R12 wherein Rlz is
_ a (cl-c4)a1ky1 and U is Br, or an oxygen atom, in the
15 presence of acetone and potassium carbonate when U is
Br,, or p-toluenesulfonic acid and toluene when U is
oxygen to give a compound of the formula:
20 R,—CH-CH,
/ \
0
0 N CO,R,,
I (CHZ)" CO,R
2712
Z 0
25

Vi
wherein n, RO' Z and R,, are as defined hereinabove.
d) reacting a compound of formula IXI, where-
30 in R, is as defined hereinabove and Rg is a benzyl
group, with an acylating agent, R13C(=0)-T, wherein R13
is (cl-c4)alky1, phenyl or methoxy and T is chlorine,
bromine or acetoxy in the -presence of a base followed
by isolating the crude product and digesting with

35 methanolic ammonia to give a compound of the formula:

Ty



7:8-di hydro-6Hi ndeno [4.5-d]-2, 2-bi s(2-net hoxyet hoxy- 20

met hyl »»- 1. 3-di oxol € A mi xturle of product from Exanple 31, sodium hydri de,
and N, N-di nethyl formam de is stirred, under argon, for 1 hour, followed by
the addition of nmethyl iodide. The mixture is stirred at roomtenperature
for 25 8 hours, poured into water and the precipitated mate- rial is
extracted into diethyl ether. The extracts agg_conbined, dried and
evaporated. The residue is dis- solved in a mxture of ethyl al cohol and 5N

sodi um hydroxi de and heated, under argon, at reflux tenpera- 30 ture.
The reaction mxture is poured into water, ex- tracted with ethyl acetate,
dried and evaporated to give the desired product. 35 -44- W claim 1. A

conmpound of the formula: [err] 15 R.|3 wherein: [err] is naphthyl,
5,6,7,§-tet(ahydronaphth-(1 or 2)-ﬂl

C=0
-CH- - OR
R,~CH-CH,-N o
CH
10 OH ( 2)n
ORg
VIiI
wherein n, Ro' R9 and R13 are as defined hereinabove;
15 e) hydrogenation of compound VII in the pre-
sence of a catalyst in a solvent to give a gompound of
the formula: J
i
Tts
20
1
R,—CH-CH,-N | ™~ OH
25 - OH
VIII
wherein n, Ro-and R13 are as defined hereinabove, and
the hydroxyl groups are in the ortho relationship:
30 f) reacting a compound of formula VIII with a
: compound of formula R12020(=U)-c02R12, wherein U and
R,, are as defined hereinabove to give a benzodioxole
of the formula: '
35
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anhd 5, 8- dlhydronaphth (1 or 2)-yl; or 20 [err] and
[érr] and [err] may be the Same or different and are hydrogen
([err])alkyl, ([err])al koxy, hydroxy, 25 hal ogen (chl orine, bron ne,
fluorine and iodine), tri- fluoronethyl, carboxy, hydroxy([err])alkyl,
([err])- al koxycarbonyl, thio([err])al kyl, sulfonyl ‘or sulfinyl; nis an
integer from1l to 3; X is a divalent radrcaL s9L 30 [err] -45- wher-ein
[err] is hydrogen, ([err])alkyl, ([err])acyl, ([err])alkoxycarbonyl or
benzoyl; Y is carbonyl or thiocarbonyl; [err] i's hydrogen or ([err])alkyl;
[err] and [err] may be the sane or different and are hydro- gen,
([err])alkyl, ([err])al koxy, hydroxy, hal ogen (chlorine, bromne, fluorine
and iodine), trifluoromethyl, carboxy, hydroxy([err])alkyl, 10
([err];alkoxycarbonyl, thio([eT}Qeﬂkyl, sul fonyl or

R —CH CH,-N
l 2 ;;T;/::I::;;i::j ::><:c02312
2

IX
wherein n, Ro' R12 and R13 are as defined hereinabove;
g) reacting a compound of formula VI or IX as
defined hereinabove in the presence of a metal base,
MYoH™, wherein M' is sodium, lithium or potassium, in a
solvent to give a benzodioxole dicarboxylic acid salt

of the formula:

15

20

Hz)
<+

X
wherein n, R° and M+ are as defined hereinabove;

h) reacting a compound of formula X, as de-
fined hereinabove, with an alcohol, R14OH, wherein R14
is (cl-clo)alkyl or alkoxy(cl-c4)a1ky1 in the presence
of an acid to give a compound of the formula:

30

- 35

-
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sul finyl; [err] and [err] are hydr ogen, carboxyl, ([err])al koxycar- bonyl, \\
“hydroxynethyl [err] or [er ] 15 ' wherein [err] i hydrogen,

([err])alkyl, or [err] is hydrogen, straight or branched ([err])al kyl or

2-met hoxy-1-ethyl; with the proviso that [err] and [err] may not both be

hydr ogen; and the pharnmacol ogically accept- able salts or esters thereof;

the racem c m xtures thereof or the diastereggeric m xtures thereof. 20

2. An optically active conpound according 9T aim 1,

(R R -7-[5-(3-chl orophenyl ) - 2- oxo- 3- oxazo-

l'idi nyl]-7,8-di hydro-6Hi ndeno[ 4, 5-d] -1, 3-di oxol e-2, 2- dicarboxylic acid
diethyl ester. 3. An optically active conpound according to 25 C aim

1, (R R-7-[[2-(3-chlorophenyl)-2-hydroxy- eth-

yl ] am no] - 7, 8- di hydr o- 6Hi ndeno|[ 4, 5 d-|
di sodismsalt. 4. RN o Heat Wy, 2y HwerTonpoY
(R R -7-[2-(3-chl or dbh nyI) 2- %ydroxy-thyl]
am no] - 7, 8- di hydr o- 6H—ﬂndeno[4 5 ?

diisopropyl ester. 5. /mHoptlcaIIy acz( Pe conPs axecording to Claima1l,
(R -7-[2-(3-chl orophenyl ) - 2- hydr oxyet hyl ] - am no] -7, CO.R

8- di hydr o- 6H i ndeno[ 5, 6-d] - 1, 3- di oxol e- 2, 2- 2714

&ﬁurnl

10
XI

wherein n, Ro and R14 are as defined hereinabove:;

i) reacting a compound of formula XI, as de-
fined hereinabove, with a compound of the formula
R8NH2, wherein Rg is a straight or branched (cl'c10)°
alkyl, alkoxy(cl—c4)alkyl, substituted phenyl [substi-
tution selected from chlorine, bromine, iodine, fluo-
rine, trifluoromethyl, (cl-c4)a1koxy1 or (cl-c4)alky1],
substituted phenyl(cl-c4)alkyl [substitution selected
from chlorine, bromine, iodine, fluorine, trifluoro-
methyl, (cl-c4)a1koxy1 or (cl-c4)a1ky1], or heterocycle
substituted (cl-c4)a1ky1
to give a compound of the formula:

(CH,;),y
CONHR,

XII
are as defined hereinabove.

15

20

25

30

wherein n, Ro' and R8

35
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35 di carboxylic acid disodiumsalt. -46- 6.

conposi tion for treating a condition selected fromthe
di a- betes, hyperglycem a and obesity in humans or othgr j
conposi tion conprising an effective amunt.,g9t. a conmpound fa
1, in conbina- tion with a pharmaceutically acceptabl ¢ ca
conpound as clained in daim1 for use to treat hyperqg|
conmpound as clainmed in Caim1l for usegdhelmecst di abetep.
as claimed in aim1 for use to treat obesity. 10. A ncreasi ng

| ean neat in edi- ble animals which conprises admnistering to an aninmal an
antilipogenic effective anoung of a conpound of Claiml. 11. A nethod for

produci ng conmpounds of foro——ﬁul err]
H 0
o—f-cogz
Cl vi CO,Et
LIBH/THF
EX. 30

1
0
v N _CQ\ 1) NafUTHF
o .
i ] 2)B8:CH,CO,CH,
! .
Looxm —f-ouon

CH,OH

1) NaOH/C,HOH o O
! N
.
' o CH,0CH,CO,CH;3
oH
4 a XV CHOCH,C0CHy
: o—L-cH,oH
LIBH,/THF
0
0
X N 1) NaOH/C;H<OH
o] 2) R;OHHCI
O—+CHZOCHZCH-‘,OH
o XVl CH,OCH,CH,OH
1} Na .
NaOH/CH;OH 2} R;Br OH o ‘
3) NaOH/C;HsOH N_C(;L
0
o+mmwzn,
© XV -
oH c: CH,OCH,CO,R,
N
0
0—f-cr00H,cH,0R

c XVil CH,0CH,CM20 R



éé;cor‘\di'hg. to Claim1; which conprises:

-47- a) g

WCAENI"S

H of

the formula: [err] wherein n is an integer from 1-3k&Y .-E\; are
ortho to each other, [err] is nethyl, benzyl or [e r] wherein s

trinmethyl or triethyl; with a conpound of the for bgvﬁlmeln [err]
is as defined hereinabove and [err] is hyd®®~ gen [err] Wi s brori ne,

or

in a o'-rvunt

i chlorine, iodine, [err] p- toluenesulfonyl

ence of [err] when the epgpzq de

. wherein [err]

and n are a

su%éj % érrpoudofte ﬁd[‘.

'n the prgs-

[err]
10

' al cohol

of the Yur eambe redifted with a boron hydride such-ds lithium

borohydride in a solvent such as tetrahydrofuran at
0°-25° for 30 minutes to 6 hours to give a compound of
formula XIII, which is then hydrolyzed with an alkali
metal hydroxide such as sodium hydroxide in a solvent
such as ethyl alcohol, water or a mixture thereof to
give a compound of formula XIV.

A compound of formula XIIX can be reacted
with a strong base such as sodium hydride in a solvent
such as tetrahydrofuran at 0°-25°Cc for 30 minutes to
one hour followed by addition of an alpha-haloester .
such as methyl bromoacetate to give a compound of
formula XV, which can be reduced with a boron hydride
such as lithium borochydride as described above to give
a compound of formula XVI. Compound XVI can be reacted
with a strong base such as sodium hydride in a’' solvent
such as tetrahydrofuran at 0°-25°c for 30 minutes to 6
hours followed by the addition of an alkylating agent
such as R,L, wherein R, is.as defined hereinabove and L
is a leaving group such as bromo, iodo, or
p-toluenesulfonyloxy; and followed by hydrolysis with
an alkali metal hydroxide such as sodium hydroxide in a
solvent such as ethyl alcohol, water or a mixture
thereof at 80°-100°C for 2-24 hours to give a compound
of formula XVII.

A compound of formula XV can be hydrolyzed
with an alkali metal hydroxide as described previously
followed by esterification with an alcohol of the for-
mula R7
presence of a mineral acid such as hydrocloric acid or

OH, wherein R7 is as defined hereinabove; in the

sulfuric acid to give a compound of formula XVIII.



[err] “wher ei n [err] is as defined her ej nabove in the pr&é&‘MEMEMB&iEBT

cyanoborohydride in a solvent to give a com pound of the ormJIa 10 [err]
[1l wherein n, [err] and [err] are as defined herei nabov;

re as d ?r neq

conmpound of forrrula 11, where- 20 inn and [err
her ei nabove and [err] is [err] with a reaggnt, V-C(=2Z)-\
chlorine, [err] imdazolyl and Z is oxygerf™™r sulfur, in an.aprotic sol vert

- to give a conpound of the formula: 25 [er] IV wherein n, [err] and Z are

oS e "5 ot S S A LA b g B el et e

and vegetable oil.

The invention will be more fully described in
conjunction with the following specific examples which
are not to be construed as limiting the scope of the

invention.

Example 3
% * % %*
[R={R R _or R ,S )1—

7—-[5-(3—-Chlorophenvl)—2-oxo-3—-oxazolidinvli-

boxvlic acid diethyl ester

Step A
A mixture of 13.7 g of racemic 2-amino-4,5-

dimethoxyindane, prepared by the procedure of Cannon,

' J. G. et 2al., J. Med. Chem., 25, 1442(1982), 70 ml of
dimethyl sulfoxide and 10.24 g of N—trimethylsilylacet-
amide is stirred under argon at room temperature for 1
hour. To this mixture 11.51 g of (R)-m-chlorostyrene
oxide in 10 ml of dimethyl sulfoxide is added. The
reaction is stirred under argon at 65-70°C for 48
“hours. After cooling to room temperature, the reaction
mixture is added to 200 g of ice containing 15 ml of
concentrated hydrochloric acid and stirred for 15

" minutes. Diethyl ether is added and the mixture is
stirred until all the solids are dissolved. The layers
are separated and the agueous layer is extracted with
diethyl ether, made basic with 10N sodium hydroxide,
filtered and re-extracted with diethyl ether. The
organic layers are combined, dried over sodium sulfate,
filtered and concentrated in vacuo to give 18.6 g of a
diastereomeric mixture of 1-(3-chlorophenyl)-2-(4,5-di-
methoxyindan—-2-yl)aminoethanol as a light yellow oil.



. H

formula V with a conmpound of fornula [err] wherein {[err]

is [err] or an oxygen atom in the 15 - 33 L eslerice 20f Ngydf®he jand
oni ¢ acid and|td

pot assi um carbonate when Uis Br 2,

[err] Z and R12 are*as*defl ned hereu nabove, :
formula 111, whedB R nd cetyl=F=
" is a benzyl group,2W{draRya '

([err])al kyl, pheny
the presence of a be

V10 wherein n, d z e df '
hydr oxyl groupgrglrg inn 'Eﬁ(rarl)r'?ﬂo Or?;'ﬁt :ts'i'oﬁ; | (r:])e Bﬁaﬁm@@fﬁ g‘:g&

is a Té

d of
]”aﬁh U

Iuene
rein n,

digesting with Hretic annyﬁhaaeliﬁ aﬂﬂudnrta aomgmtmraa m:fr;mtanimf-q e-

f or nul a: -50-

dihydroxyindane {Cannon, J.G., et al., J. Med.Chem. 27,

922(1984)] in water containing sodium acetate. The
mixture is chilled and stirred in ice for 4 hours fol-
lowed by filtration to give N-acetyl-2-amino-4,5-di-
hydroxyindane.' Benzylbromide, powdered potassium car-
bonate and acetone is added to the isolated N-acetyl-2—
amino-4,5-dihydroxyindane and the mixture is stirred
for 18 hours. The reaction mixture is poured into
water, extracted and evaporated in wvacuo to give

N-acetyl-2-amino-4,5-dibenzyloxyindane.

Hydrolysis

with ethanolic sodium hydroxide gives 2-arino-4,5-di-

benzyloxyindane.

The title compound is prepared by the proce-
dure of Example 1, Step 2, using 24.5 g of racenic
2-amino-4,5-dibenzyloxyindane, 70 ml of dimethyl
sulfoxide and 10.24 g of N-trimethyls:_i.lylacetamide to
give a diastereomeric mixture of 1-(3-methoxyphenyl)-
2—(4,5-dibenzyloxyindan-2-yl)aminoethanol.

The above amino-alcohol is combined with ex-

cess acetic anhydride in pyridine and allowed to stand
at room temperature for 18 hours. The reaction mixture

is poured into water, the diacetyl product is dissolved
in methyl alcohol and the solution is saturated with

ammonia gas. The reaction is maintained at 0°c for 24

hours. Concentration in vacuo gives N-acetyl-1-(3-
methoxyphenyl)-2-(4,5-dibenzyloxyindan-2-yl)amino-
ethanol, which is subjected to hydrogenolysis in ethyl
alcohol in the presence of 5% palladium' on carbon at

atmospheric pressure to give | N-acetyl-1-(3-methoxy-

phenyl)-2-(4,5-dihydroxyindan-2-yl)aminoethanol.
Treatment of the above product with diethyl dibromo-

malonate and powdered potassium carbonate in dry
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5 o [err] VIl wherein n, [err] alﬁmﬁﬂﬁr@?\%ﬁ‘r
defi ned herei nabove; 15 e) hydrogenat i-qn [of compotme-=i& 1
in the pre- sence of a catalyst in a solvent to give a cormo?w &ﬂe
formula: [err] 20 VIII wherein n, [err] and [err] are ag def 1
her ei nabove, and the hydroxyl groups are if3&he ortho r¢l at+ership,..30
f) reacting a conmpound of formula VIII with a conpound of fornula [err]

£

wherein U and [err] are as defined herei nabove to give a benZoUToxote—ed
the formul a: 35 acetene] fox wiehoursngivesr fhanderives redugssi nByri-

herei nabove; 15 fjcation by chromatbgb8phy! 8ifieanseund gilvekotnul a VI or
| X as defined her-exknakove i'n the preSence’,of a, netal base,
R ,R ) and (R ,S ) enantiomeric pairs.
Example 14
(R*.R") ~7-[2- (3-Methoxyphenyl) ~2-hvdroxvethvl laminol=
7.8-=dihydro-6H-indenof4,5-d}-1,3-dioxole-2 ,2-dicar—
boxvlic acid disodium salt
The title compound is prepared by the proce-
dure of Example 3 using the (R*,R*)-product from Exan-

ple 12, 2.5N sodium hydroxide and purifying the product

by chromatography.
Example 15
(R*,5%)=7-[2- (3-Methoxvohenyl) -2-hvdroxvethyliaminol-
7. .8-dihvdro-6H-indenof4,5-d41—1,.3~-dioxole-2,2-dicar—~
boxvlic acid disodium salt

The title compound is prepared by the proce-
dure of Example 3 using the (R*,S*)-product from Exan-
ple 12, 2.5N sodium hydroxide and purifying the product
by chromatography. '

Example 16-19 (Table 2)

Substantially following the methods described
in detail hereinabove in Example 13 and 3, using the
appropriately substituted phenyloxirane, the compounds
of this invention listed below in Examples 16-19 are

prepared.
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[er;r] , wherein [err] is sodium Ilithiumor potassuun In_a solvent to

give a benzodi oxol e di car-boxylic acid salt of the f on
wherein n, [err] and [err] are as defined herei nabov
conpound of forrmula X, as de- fined herei nabove, w't
wherein [err] is ([err])alkyl or alkoxy([err])alkyl iln uﬁﬂﬁé&ﬁﬂe f
acid to give a conpound of the fornmula: 35 = -52-_5

wherein n, [err] and [err] are as defi nedétrer ei nabdve;

REPPACEMINT, SHERT

an alcohol [e

0

an
D XI,

[err]]1l

i) reacting a

conpound of forrmula XI, as de- fined herei nabove, w L]
formula 15 [err] wherein [err] is a straight or, branched Lerr]
al kyl , al koxy([err])al kyl §-suldsmheraaeeBHEI}H cms&m:mn for treating

a condition selected from the. group ‘consisting of dia--
betes, hyperglycenla and obes:.ty in humans or other -
mammals, said composition comprising an effective
amount of a compound according to Claim 1, in combina-
tion with a pharmaceutically acceptable carrier.

7. A compound as claimed in Claim 1 for use

to treat hyperglycemia.

8. A compound as ‘claimed in Clain 1 for use
to treat diabetes.

9. A compound as claimed in Claim 1 for use

to treat obesity.

10. A msthod of increasing lean meat in edi-
ble animals which comprises administering to an animal
an antilipogenic effective amount of a compound of

Claim 1.
. il. A method for producing compounds of for-
mulae:
R _—X
o R 5
(CHz)n Rg

according to Claim 1; which comprises:

* c L M H *



tution selected fromchlorine, bronine, iodine, fluo- rinRFPLACEMENT SHEET]
trifluoromethyl, ([err])al koxyl or ([err])alkyl], substittgd —r '
phenyl ([err])al kyl [substitution selected 20 - . fromec |Q-ij-ﬂ%:1a@7
brom ne, iodine, fluorine, trifluoro- netayk, ([err})al koky] or2"tV !
[err]alkyl], or heterocycle substituted ([er])al kyl to giyelLa—Conpownd—oaf
the formula: 25 [err] 30 XIl wherein n, [err] and [err] ale as defined.

her ei nabove. 35 a) reacting a compound of the £6 T
Rq0
NH,
(CHz)n
R4 0
wvherein n ié an integer from 1-3; the Rgo- groups are
ortho to each other, R, is methyl, benzyl or -SiR

9 10
wherein Ryo is trimethyl or triethyl: with a compound

' of the formula:

R°-Qt:fa1 or

R,~CH —CH,¥

wherein R, is as defined hereinabove and Rll is hydro-
gen or -Si(C:—I3)3; W is bromine, chlorine, iodine,

CH,SO,~ or p-toluenesulfonyl in a2 solvent in the pres-
ence of CHBC(=0)-NHSi(CH3)3
or a compound of the formula:

when the epoxide is used:;

RgO
: 0
(CH,),
Rq0

IXI
Wwherein R, and n are as defined hereinabove is reacted
"with an afiihd -alc¢ohkol of the formula:

R D AR 0



