L, YOS
(S) (+) - 2- Et hoxy- 4- [ N-T 1- ( 2- pi peri di no- phenyl ) - 3- net hyl - ot
ol” bu;yl]an1nocarbony|nethyl] benzoic acid. EP-B-0 4/5§%Pyxﬁﬁﬁﬂgyggf§er SG
“alia”the racemate of 2- '
et hoxy-4- (N-[1-(2-pi peridino-phenyl)-3-nmethyl-1-b
am nocar bonyl net hyl 3- benzoic acid (Code No-: AGE
[err] and EP-B-0207331 describes two ot her pol yno
conpound. TiB&83WhLINnd and the physiologically a
have val uabl e pharnacol ogi cal properties, nanely aBA§Ef@EIR5ﬁEﬂﬁé
i nternmedi ate netabolism but nore particularly the effect of Iomerl E bl ood
sugar. The tBR. JRRRE| THRMAE SMBH| s conpound, nanely (S)%age 2

D-7950 Biberach/Rig

(S) (+) -2-Ethoxy-4~[N-[1~(2-piperidino-phenyl)-3-methyl-
1-butyl)aminocarbonylmethyl]-benzoic acid,

EP-B~-0147850 describes inter alia the racemate of 2-
ethoxy-4-~[N-[1-(2-piperidino-phenyl)-3-methyl-1-butyl]-
aminocarbonylmethyl]~benzoic acid (Code No.:

AG-EE 388 ZW) of the formula

CH, /CH
\\\\$H
CH

3

2
CH - NH - CO - CH

2 — COOH

' OC, Hg
N: > | 275

and EP-B-0207331 describes two other polymorphous forms

of this compound. This compound and the physiologically
acceptable salts thereof have valuable pharmacological
properties, namely an effect on the intermediate .
metabolism, but more particularly the effect of lowegiﬁgig&

L
b

blood sugar.

The two enantiomers of this compound, namely (S)(+f—2-
ethoxy-4~[N-[1-(2~-piperidino-phenyl)-3-methyl-1-butyl]-
aminocarbonylmethyl]-benzoic acid (Code No.: AG-EE

623 ZW) and (R)(-)-2—ethoxy—4—[N—f1—(2-piperidino—

phenyl) -3-methyl-1-butyl Jaminocarbonylmethyl ]benzoic

acid (Code No.: AG-EE 624 ZW) have been teste@ﬂfogﬂgggigm_
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et hoxy-4-[N-[| - (2-pi peridi no-phenyl) - 3- nethyl-l-butyl]-
agm nocar bonyl net hyl | - benzoi ¢ acid (Code No.: AG EE 623 ZW and
(R (-4-2-ethoxy-4-[N-[I - (2- pi peri di no-
phenyl ) - 3-net hyl -1 - butyl ] am nocar bonyl net hyl ] benzoi ¢ acid (Code No.: AG EE
624 ZW have been tested for their ~292 bl ood sugar-lowering effect on
female rats. It was found, surprisingly, that the (S)-enantionmer (AG EE 623
ZW is the ebledd sagarsliowerdhgaed fdct @if damalEstratdsanger than 6 hours in
the rat. On the basis of these findings in the rat, it seens

It was found, surprisingly, that the (S)-enantiomer

(AG-EE 623 ZW) is the effective enantiomer and its

effect lasts longer than 6 hours in the rat.

Oon the basis of these findings in the rat, it seems
appropriate to use exclusively AG-EE 623 ZW in humans,
theréby reducing the dose by 50%, compared with the dose
of AG-EE 388 ZW. This and a relatively long period of
activity have been found in humans. However, it was

N also found in the human studies that AG-EE 623 ZW has
surprising pharmacokinetic properties which could not
have been foreseen on the basis of the AG-EE 388 ZW
data. AG-EE 623 ZW thus has surprising therapeutic
advantages over the racemate AG-EE 388 ZW.

The surprising findings in humans are:

(a) The AG-EE 623 ZW levels fall more rapidly towards

zero than the AG-EE 388 ZW levels, even when the dosage

is absolutely the same, which could not be expected in

view of the relatively long period of activity.

(b) In relation to the lowering of blood sugar achieved,
A substantially lower plasma levels of AG-EE 623 ZW occur

' than might have been expected by halving the dosage of

AG-EE 388 ZW.

(c) The blood sugar lowering activity occurs more

rapidly after the administration of AG-EE 623 ZW than

after the administration of AG-EE 388 ZW.

The amazing difference between the two enantiomers is
the fact that the effective enantiomer, AG-EE 623 ZW, in
spite of having a relatively long period of activity, is
surprisingly eliminated more rapidly than the
ineffective enantiomer, AG-EE 624 ZW, as demonstrated by
Figures 1 and 2. After the administration of the
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appropriate to use exclusively AG EE 623 ZWin humans, thereby reducing the
dose by 50% conpared with the dose of AG EE 388 ZW This and a relatively

| ong berlod of activity have been found in humans. However, it was al so
found in the human studies that AG EE 623 ZW has surprising pharmacoki netic
properties which could not have been fergseen on the basis of the AG EE 388
ZWdata. AG EE 623 ZWt hus has surpr|S|ng t herapeutic advantages over the
racemat e AG EBcag8tg\\ thiee lSIGIf|erIO$I fenagitigmern AGTEE 624c:2W,a)isThe AG EE

623 ZWI evel g %’i‘hko%r grﬁg@rﬁ %o%o‘éﬁﬁgs a%e%%&#ﬁ{éh a@? d%b%@’vi:?ve's
even when the dosage | sol utel sane I C not expected I n
vi ew of the PéP&PPvéP?CPGﬁgaﬁéppédW@ﬂcabﬁﬁﬁlﬂVSt as hlgh as those o
the effective enantiomer, AG-EE 623 ZW, but is present
in unexpectedly higher maximum and long-lasting levels.
The effect of this, e.g. on administration of a tablet
containing 2 mg of AG-EE 388 ZW or one tablet containing
1 mg of AG-EE 623 ZW to 12 and 6 test subjects,
respectively, is that the maximum concentrations are
84 + 25 and 28 + 18 ng/ml, respectively, and the
concentrations after 4 hours are 19 + 8 and
o 0.7 £ 1.0 ng/ml, respectively, after 5 hours 13 + 6 and
0.3 £+ 0.7 ng/ml, respectively, and after 6 hours 10 * 6
and 0.3 + 0.7 ng/ml, respectively.

The surprisingly quick onset of the lowering of blood
sugar by AG-EE 623 ZW, compared with AG-EE 388 2ZW, is
particularly advantageous for diabetics, since the rapid
onset results in optimum control of the disease.

Thus, compared with the administration of AG-EE 388 ZW,
the surprising advantage of the administration of AG-EE
623 2W is that unnecessarily high and long-lasting
o levels of the substance in the body are avoided, which
— is of major importance in long term therapy, such as
that of diabetic mellitus.

Human studies have shown that the new (S)-enantiomer,
namely (S) (+)-2-ethoxy=-4-[N-[1-(2-piperidino-phenyl)-3-
methyl-1-butyl]aminocarbonylmethyl]~benzoic acid, as a
vehicle of blood sugar-lowering activity, is far
superior to AG-EE 388 2ZW, because of its surprisingly
rapid elimination from the blood, which was not
foreseeable in view of its relatively long duration of
activity, and these superior qualitiés go far beyond the
"normal" advantage of an enantiomer over its racemate,
namely the advantage of halving the dose.
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(b) I'nrelation to the |l owering of blood sugar achi eved, substantially

| oner plasma | evels of AG EE 623 ZW occur than m ght have been expected by
hal vitlg t he dosage of AG EE 388 ZW (c) The bl ood sugar |owering activity
occurs nore rapidly after the adm nistration of AGEE 623 ZWthan after the
adm ni stration of AG EE 388 ZW The amaziyng difference between the two
enantionmers is the fact that the effective enantioner, AGEE 623 ZW in

-spite of harhegpreseht! invientiong therefdref redatest to ithesuigw i singly
deronot r at ed (B) (19 o S¥npAT4-1N-r2 (o Rip e RIRE PR 3 et A1 2
1-butyl ]-aminocarbonylmethyl]-benzoic acid or an (8) (+)~
2-ethoxy-4-[N-[1~(2-piperidino~phenyl)-3-methyl-1-
butyl]-aminocarbonylmethyl])-benzoic acid, which is
substantially optically pure, e.g. having an optical
purity of at least ee = 95%, preferably 98 to 100%, the
physiologically acceptable salts thereof with inorganic
or organic acids or bases, pharmaceutical compositions
containing this compound or the physiologically
acceptable salts thereof and processes for preparing
(Y then.

According to the invention, the new compound is obtained
by the following methods:

a) reaction of the (S)-amine of formula

S 1 (Ic —NH, ,(I)
. : N > o
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-3- racemate, the ineffective enantiomer, AGEE 624 ZW is therefore

present not only as an unnecessary additive in plasma concentrations which
are jtist as high as those of the effective enantiomer, AGEE 623 ZW but is
present in unexpectedly higher maxi mum and |ong-lasting | evels. The effect
of this, e.g. on admnistration of a tablget. containing 2 ng of AG EE 388 ZW
or one tablet containing 1 ng of AGEE 623 ZWto 12 and 6 test subjects,

respectivel ywith ahdaritkyld Hold UK YneddloForamA 84 25 and 28 18
ng/ m, respectively, and the concentrations after 4 hours are 19 8 and

HOOC--CH2 W
o,
(I1)
wherein
W represents a carboxy group or a carboxy group
protected by a protecting group,
g/ or with the reactive derivatives thereof optionally

prepared in the reaction mixture and, if necessary,
subsequent cleaving of a protecting group.

Reactive derivatives of a compound of general formula II
may be, for example, the esters thereof such as the
methyl, ethyl or benzyl ester, the thioesters thereof
such as the methylthio or ethylthioesters, the halides
thereof such as acid chloride, the anhydrides or
imidazolides thereof.

The reaction is conveniently carried out in a solvent
such as methylene chloride, chloroform, carbon

A tetrachloride, ether, tetrahydrofuran, dioxane, benzene,
toluene, acetonitrile or dimethylformamide, optionally
in the presence of an acid-activating agent or a
dehydrating agent, e.g. in the presence of ethylchloro-
formate, isobutylchloroformate, thionylchloride,
phosphorus trichloride, phosphorus pentoxide, N,N'-
dicyclohexylcarbodiimide, N,N!'-dicyclohexylcarbodi-
imide/N-hydroxysuccinimide, N,N'-carbonyldiimidazole or
N,N'~thionyldiimidazole or triphéhylphoSphine/carbon
tetrachloride, or an agent which activates the amino
group, e.g. phosphorus trichloride,'and optionally in
the presence of an inorganic base such as sodium
carbonate or' a tertiary organic base such as ... .— . .. ..
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0.7

1.0 ng/m, respectively, after 5 hours 13 6 and 0.3 0.7 ng/nm,
respectively, and after 6 hours 10 + 6 and 0.3 0.7 ng/nm, respectively.
the surprisingly quick onset of the |owering of blood sugar by AG EE 623
ZW conpared with AG EE 388 ZW is particularly advantageous for diabetics,
since the rapid onset results in optimungcantrol of the disease. Thus,

conpared with the admnistration of AG EE 388 ZW the surprising advant age

of the adnintﬁiéﬁhymamQheAGrEﬁyﬁialﬁﬂlhhlbhahayn@ﬁ@ﬁ&t@ﬂé@ﬁéﬂbghemmh
| ong-l asting_l eve

h b b d h f
maj or inport3ﬁc§°#§e8%ﬂ;age§§F§%%?§e Ins 8%“?% 5 avobgggtﬂc e I:fug

Human studiepraﬁezabhymnttngmpehatnens(sptunamthamég and the boiling

temperature of the solvent used. The reaction may also
be carried out without a solvent and moreover any water
formed during the reaction may be removed by azeotropic
distillation, e.g. by heating with toluene using a water
separator, or by the addition of a drying agent such as
magnesium sulphate or molecular sieve.

If necessary, the subsequent cleaving of a protectlng
group is preferably carried out by hydrolysis,
conveniently either in the presence of an acid such as
hydrochloric, sulphuric, phosphoric, trifluorqacetic or
trichloroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isopropanol or
water/dioxane at temperatures between -10 and 120°C,
e.g. at femperatures between ambient temperature and the
boiling temperature of the reaction mixture.

A tert.-butyl group used as protective group may also be
cleaved thermally, optionally in an inert solvent such
as methylene chloride, chloroform, benzene, toluene,
tetrahydrofuran, dioxane or glacial acetic acid and
preferably in the presence of a strong acid such as
trifluorocacetic, hydrobromic, p-toluenesulphonic,
sulphuric, phosphorié or polyphosphoric acid.

Moreover, a benzyl group used as protective group may
also be cleaved hydrogenolytically in the presence of a
hydrogenation catalyst such as palladium/charcoal in a
suitable solvent such as methénol; ethano1,
ethanol/water, glacial acetic acid, ethyl acetate,
dioxane or dimethylformamide.
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namely (S)(+)-2-ethoxy-4-[N-[I|-(2-piperidino-phenyl)-3-

met hyl - 1- but yl ] am nocar bonyl met hyl ] - benzoic acid, as a vehicle of bl ood
'sugaf’-l owering activity, is far superior to AG EE 388 ZW because of its
surprisingly rapid elimnation fromthe blood, which was not foreseeable in
view of its relatively |ong duration Qf7aQtivity, and t hese superior
qualities go far beyond the "normal" advantage of an enantionmer over its

racemate, nayelcd elavd nf\eant &dﬁmﬂaiﬁar&%éi%aefomurk The present

i nvention therefore reIates to the new
CH CH
3 3
\\ //
CH.
i

CH2

— NH - CO - CH, A
[::::I: C,H

A represents a group which may be converted into a

(III)
) wherein

carboxy group by hydrolysis, thermolysis or
hydrogenolysis.

Examples of hydrolysable groups include functional
derivatives of the carboxy group such as the
unsubstituted or substituted amides, esters, thioesters,
orthoesters, iminoethers, amidines or anhydrides
thereof, a nitrile group, a tetrazolyl group, an
optionally substituted 1,3-oxazol-2-yl or 1,3-oxazolin-
2-yl group and

examples of thermolytically cleavable groups include the
esters with tertiary alcohols, e.g. a tert.butylester,
and

examples of hydrogenolytically cleavable groups include
the aralkyl groups, e.g. a benzyl group.

The hydrolysis is conveniently carried out either in the
presence of an acid such as hydrochloric, sulphuric,
phosphoric, trifluoroacetic or trichlorocacetic acid or

in the presence of a base such as sodium hydroxide or

potassium hydroxide in a suitable solvent such as water,
water/methanol, ethanol, water/ethanol, I
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(S)(+)-2-ethoxy-4-[N-[|-(2-piperidino-phenyl)-3-nethyl -

1- butyl]-am nocar bonyl net hyl ] -benzoic acid or an (S)(+)-

2- et hoxy-4-[N-[| - (2- pi peri di no- phenyl) - 3- et hyl - 1-

butyl ] - am nocar bonyl net hyl ] - benzoi ¢ acid, which is substantially optically
pure, e.g. having an optical purity of _ag Least ee = 95% preferably 98 to
100% the physiologically acceptable salts thereof with inorganic or

%grgghﬁdag Ir dv?aﬁgér £§9§Fopaﬁbltt?aeu%¢:&?:/g?msa:et ia&nteﬁ@le}raimimg; this

_ si ol ogi ca .accepta alts_ther cesses for

preparing _th%ﬁ?"gﬁﬁorapngngoltzﬁe%i'n\?éﬁt'i 8%’ %teﬂlg)eﬁ v%%g%%pg%n e:%grpobt ai ned by

t he fol | owi ngmbteéhtdtempeyratazret amd thet boil$ngiempesatiugien@t; the
reaction mixture.

If A in a compound of general formula III represents a
nitrile or aminocarbonyl group, these groups may be
converted into the carboxy group by means of 100%
phosphoric acid at temperatures between 100 and 180°C,
preferably at temperatures between'lzo and 160°C, or
using a nitrite, e.g. sodium nitrite, in the presence of

RM, an acid such as sulphuric acid, whilst the latter may
conveniently be used as solvent at the same time, at
temperatures between 0 and 50°C.

If A in a compound of general formula III represents a
tert.butyloxycarbonyl group, for example, the tert.butyl
group may also be cleaved thermally, optionally in an
inert solvent such as methylene chloride, chloroform,
benzene, foluene, tetrahYdrofuran, dioxane or glacial
acetic acid and preferably in the presence of a strong
acid such as trifluoroacetic acid, hydrobromic acid, p-
tolueneéulphonic acid, sulphuric acid, phosphoric acid

. or polyphosphoric acid, at temperatures between 0 and

s 100°C, preferably at temperatures between 20°C and the
boiling temperature of the solvent used.

If A in a compound of general formula III represents a
benzyloxycarbonyl group, for example, the benzyl group
may also be cleaved'hydrogenolytically in the presence
of a hydrogenation catalyst such as palladium/charcoal
in a suitable solvent such as methanol, ethanol,
methanol/water, ethanocl/water, glacial acetic acid,
ethyl acetate, dioxane or dimethylformamide, preferably
at temperatures between 0 and 50°c; e.g. at ambient
temperatufe and under a hydrogen pressure of from 1 to
5 bar.
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[err] -5- with a carboxylic acid of general formula [err] (Il) wherein W
represents a carboxy group or a carboxy group protected by a protecting
group,; or with the reactive derivatives thereof optionally prepared in the
reaction m xture and, if necessary, subsequent cleaving of a protecting
group. -9 -

c) Reaction of an (S)-compound of general formula

C% /CH3
CH
l

CH2

———NH - CO - CH2 W’
> OH

W' represents a carboxy group or an alkoxycarbonyl group

(IV)
wherein

having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group,

with a compound of general formula
Z - CH, - CH; (V)

wherein

Z represents a nucleophilically exchangeable group such
. as a halogen atom, a sulphonyloxy group or, together
Ay with the adjacent hydrogen atom, represents a diazo

group, optionally followed by hydrolysis or

hydrogenolysis.

The reaction is conveniently carried out with a
corresponding halide, sulphonic acid ester or sulphuric
acid diester, e.g. with ethyl bromide, ethyl iodide,
diethylsulphate, ethyl p-toluenesulphonate or ethyl-
methanesulphonate, or with diazoethane, optionally in
the presence of a base such as sodium hydride, potassium
carbonate, sodium hydfoxide, potassium tert.butoxide or
triethylamine, preferably in a suitable solvent such as
acetone, diethylether, tetrahydrofuran, dioxane,
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Reactive derivatives of a conmpound of general formula Il may be, for
gxanpl e, the esters thereof such as the nethyl, ethyl or benzyl ester, the
thi oesters thereof such as the nethylthio or ethylthloesters t he hal i des

t hereof such as acid chloride, the anhydrides or im dazolides thereof. The
reaction is conveniently carried out i-h 30 36l vent such as net hyl ene
chloride, chloroform carbon tetrachloride, ether, tetrahydrofuran,

di oxane, benprnedlnelggnélmetawéﬁprmamed@ram m§mmﬁnaﬂun§a<ngtwgnn(nmu|y in

the presencezph i‘Boaé' dp2ele¥abl o akdenp@iratuted) Yetbhidth 3 Ena ©- 9- 1 N

the presence_of ethyl éhforo- forfmate, 1sobutylchl oroformate,
t hi onyl chl or P8eC-phosphorus trichl ori de, phosphorus pentoxide, N N -

If W' in a compound of general formula IV represents a
carboxy group, this can be converted into the
corresponding ester compound.

If necessary, the subsequent hydrolysis is carried out
either in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trifluoroacetic or

trichloroacetic acid or in the presence of a base such

~ as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isopropanol or |
water/dioxane at temperatures between -10 and 120°C,
e.g. at temperatures between ambient temperature and the
boiling temperature of the reaction mixture, or
the subse§uent hydrogenolysis is carried out in the
presence of a hydrogenation catalyst such as
palladium/charcoal in a suitable solvent such as
methanol, ethanol, ethanol/water, glacial acetic acid,
ethyl acetate, dioxane or dimethylformamide under a

(N hydrogen pressure of from 1 to 10 bar.

d) Enantioselective reduction of a: compound of general

@ -CO-CH ’
> OC,H,.-

formula

L)

(VI)
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di cycl ohexyl car bodi i m de, NN -di cycl ohexyl carbodi -

I m de/ N- hydroxysucci ni mde, N, N -carbonyl diimdazole or

N, N -t hi onyl di i nmi dazol e or tri phenyl phosphi ne/ car bon tetrachl oride, or an
agent which activates the amno group, e.g. phosphorus trichloride, and
optionally in the presence of an inorganhc-base such as sodi um carbonate
or.a tertiary organic base such as -6- triethylam ne or pyridine which
may sinmul t angeeséin serve as sol vent, at tenperatures between -25 and

250err1C Ryl prsferabty 2tcepBeyabyhas BE! 4hcA1kIELbENFRIgLBRRPO! |1 N

having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and

Y represents a group of the formula

CH CH CH
CH 3 3
QE: 3 i;E>QS H \\\\cﬁ/
c !
\C/ CH3 3 C/ or CHZ
- i i !
N - C - NH-, - C - NH- ~ C==N-

and optional subsequent hydrolysis.

The reduction is preferably carried out with hydrogen in
the presence of a suitable chiral hydrogenation catalyst
in a suitable solvent such as methanol, ethanol,
isopropanol, ethyl acetate, dioxane, tetrahydrofuran,
methanol/tetrahydrofuran, methanol/methylene chloride,
ethanol/methylene chloride of isopropanol/methylene
chloride at temperatures between 0 and 100°C, but
preferably at temperatures between 20 and 50°C, under a
hydrogen pressure of between 1 and 1000 bar, preferably

s between 5 and 100 bar, and conveniently with the
addition of 0.1 to 5%, preferably 0.3 to 1%, of
titanium(IV)tetraisopropoxide, ﬁreferably with the
exclusion of oxygen from the air. The reduction is
preferably carried out with the (Z)-form of a compound
of general formula VI.. '

Examples of chiral hydrogenation catalysts are the
corresponding metal ligand complexes such as Ru(0CO-
CH;),[ (S) -BINAP], Ru,Cl,[(S)-BINAP], x N(C.H;);,

Rh[ (S)-BINAP-NBD]C10, or Rh[ (-)-NORPHOS-COD]BF,.

During the catalytic hydrogenation, a benzyloxycarbonyl
group may simultaneously be reduced and converted“into
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tenperature of the solvent used. The reaction may also be carried out
yﬁthout a solvent and noreover any water formed during the reaction may be
renoved by azeotropic distillation, e.g. by heating with tol uene using a
wat er separator, or by the addition of a drying agent such as magnesi um

sul phate or nolecul ar sieve. |f necessajfy, -the subsequent cleaving of a
protecting group is preferably carried out by hydrolysis, conveniently

ei ther in tharamsesy drawpaci d such as hydrochloric, sulphuric,
phosphoric, trifluoroacetic or trichloroacetic acid or in the presence of a
base such as sodi um hydroxi de or potassi um hydroxide in a suitable sol vent
such as wat eXf netdssmty, nehd ssubdemient hydvobysist hanearwdedr out

mater/isoprqg%ggércqn the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trifluoroacetic or tri-
chloroacetic acid or in the presence of a base such as
sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isopropanol or
water/dioxane at temperatures between -10 and 120°C,
e.g. at temperatures between ambient temperature and the
boiling temperature of the reaction mixture.

e) Oxidation of an (S)-compound of general formula

C—NH - CO - CHZ we
i ; C_H

_ (VII)
s wherein S
W" represents a group which may be converted into a

carboxy group by oxidation.

An example of an oxidisable group of this kind might be
a formyl group and the acetals thereof, a hydroxymethyl
group and the ethers thereof, an unsubstituted or
substituted acyl group such as acetyl, chloroacetyl,
propionyl, malonic acid-(1)-yl group or a malonic ester-
(1) -yl group. '

The reaction is carried out with an oxidising agent in a
suitable solvent such as water, glacial acetic acid,
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wat er / di oxane at tenperatures between -10 and 120[err]C, e.g. at

t enper at ures between anbi ent tenperature and the boiling tenperature of the
‘reactiion m xture. A tert.-butyl group used as protective group may al so be
cleaved thermally, optionally in an inert solvent such as nethyl ene
chloride, chloroform benzene, toluene,adxetrahydrofuran, dioxane or glacia
acetic acid and preferably in the presence of a strong acid such as
trifluoroacséthylbner chloride,pdiokanecsrl ghycoddinelthyletherpiadsphoric or

B o be- ol cxbEReRobisEE, SRYFRen’ o, SREY 10" € PEUES Lupalepleqy abC Bl on” ™
cat al yst sutamperpaureelb#tvh&ncéﬁlClnnd §9|F&b|§°@@ﬂ@€htt§ﬁth as met hanol ,
et hanol , reaction is preferably carried out with silver

oxide/sodium hydroxide solution, manganese

dioxide/acetone or methylene chloride, hydrogen

peroxide/sodium hydroxide solution, bromine or

chlorine/sodium or potassium hydroxide solution,

chromium trioxide/pyridine or pyridinium chlorochromate.

f) Separation of a mixture, consisting of any desired
amount of the (S)-enantiomer of general formula

CH, CH,
N/
CH
ca

[::::}:f-——uﬂ - CO - CH, W
: > 0C, H,
(VIII)

and any desired amount of the (R)-enantiomer of general

</
CH

1
CH,
‘ ..H

"~ NH - CO - CH, W

formula

OC,H

N 2
(IX)

wherein

W' represents a carboxy group or an alkoxycarbonyl group

having a total of 2 to 5 carbon atoms, wherein the alkyl
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et hanol /water, glacial acetic acid, ethyl acetate, di oxane or
di met hyl f or mam de. -7- b) deaving an (S)-conpound of general formula
['ferr] "(1'1l) wherein A represents a group which nay be converted into a
carboxy group by hydrolysis, thernolysis or hydrogenol ysis. Exanples of
hydr ol ysabl e groups include functional- 14 -

moiety of the alkoxy group may be substituted by a

phenyl group,

preferably a 50/50 mixture, via the diastereomeric
adducts, complexes or salts thereof, and followed if
necessary by hydrolysis or hydrogenolysis.

The separation is preferably carried out using column or.
HPL chromatography by forming the diastereomeric adducts
or complexes on a chiral phase.

o If necessary, the subsequent hydrolysis is carried out
either in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trifluoroacetic or _
trichloroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isqpropanol or
water/dioxane at temperatures between -10 and 120°C,
e.g. at témperatures between ambient temperature and the
boiling temperature of the reaction mixture, or

the subsequent hydrogenolysis is carried out in the

_ presence of a hydrogenation catalyst such as

s palladium/charcoal in a suitable solvent such as
methanol, ethanol, ethanol/water, glacial acetic acid,
ethyl acetate, dioxane or dimethylformamide under a
hydrogen pressure of from 1 to 10 bar.

The (S)—enantiomer-thus obtained according to the
invention, having an optical purity of, preferably, at
least 90% can be converted by fractional crystallisation
into an (S)-enantiomer having an optical purity of at
least 95%, preferably 98 to 100%.

The same applies to the (S) -compounds according to the
invention of formulae III, IV and VII, and more '
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derivatives of the carboxy group such as the unsubstituted or substituted
am des, esters, thioesters, orthoesters, imnoethers, amdines or
anhydrides thereof, a nitrile group, a tetrazolyl group, an optionally
substituted 1, 3-oxazol -2-yl or 1,3-oxazolin- 2-yl group and exanpl es of
thernol ytically cleavable groups includgghe esters with tertiary al cohols,
e.g. atert.butylester, and exanpl es of hydrogenol ytically cl eavabl e groups

i nclude the ﬁéﬂ:ﬂﬁﬁlﬂf??pﬁheeegtei‘sbﬁﬁéﬂaoﬁrOUp The hydrolysis is
conveniently carried oult either in the presence of an acid such as

hydrochloric, sul phuric, phosphoric, trifluoroacetic or trichloroacetic
acid or The (S)-enantiomer thus obtained according to the

invention can be converted into the salts thereof, more
particularly, for pharmaceutical use, into the
physiologically acceptable salts thereof with inorganic
or organic acids or bases. Examples of such acids
include hydrochloric acid, hydrobromic acid, sulphuric
acid, phosphoric acid, lactic acid, citric acid,
tartaric acid, succinic acid, maleic acid or fumaric
acid and examples of bases include sodium hydroxide,

g/' potassium hydroxide, calcium hydroxide, cyclohexylamine,
ethanolamine, diethanolamine, triethanolamine,
ethylenediamine or lysine.

The compounds of formulae I to IX used as starting
materials are known from the literature in some cases or
may be obtained by methods known per se.

The (S)-amine of formula I can be obtained from the
corresponding racemic amine

by racemate cleaving, e.g. by means of fractional

L crystallisation of the diastereqmeric salts with

\— suitable optically active acids, preferably with N-

' acetyl-L-glutamic acid, and if necessary
recrystallisation and subsequent decomposition of the
salts,

by column or HPL-chromatography on chiral phases,
optionally in the form of an acyl derivative,

or by forming diastereomeric compounds, then separating
and subsequently cleaving them.

Moreover, the (S)-amine of formula I may be prepared
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in the presence of a base such as sodi um hydroxi de or potassi um hydroxi de
in a suitable solvent such as water, water/nmethanol, ethanol,

viat er / et hanol , -8- water/isopropanol or water/di oxane at tenperatures
between -10 and 120[err]C, e.g. at tenperatures between anbi ent tenperature
and the boiling tenperature of the reacti@n-m xture. If Ain a conpound of
general fornmula Il represents a nitrile or am nocarbonyl group, these
groups nmay bpyCenuitioseleict iviee reatutiong uesimgb hydrargerofinl Gbé

presence of a suitable chiral hydrogenation catalyst,
starting from a corresponding N-acyl-ketimine or
enamide, conveniently with the addition of 0.1 to 5%
titanium tetraisopropoxide, optionally with subsequent
cleaving of the acyl group such as the formyl or acetyl

group,

by diastereoselective reduction of a corresponding
ketimine or hydrazine chirally substituted at the
nitrogen atom, using hydrogen in the presence of a
suitable hydrogenation catalyst, expediently with the
addition of 0.1 to 5% titanium tetraisopropoxide, and
optionally followed by cleaving of the chiral auxiliary
group, e.g. the (S)-l-phenethyl group, by catalytic
hydrogenolysis, or

by diastereoselective addition of ‘a corresponding
organometallic compound, preferably a Grignard or
lithium éompound, to a corresponding aldimine chirally
substituted at the nitrogen atom, optionally with the
addition of 0.1 to 10% titanium tetraisopropoxide,
subsequent hydrolysis and optional separation of the
resulting diastereomers and subsequent cleaving of the

s chiral auxiliary group, e.g. the (R)-1-phenethyl group
by catalytic hydrogenolysis,

and if necessary the (S)-amine may be obtained in a
higher enantiomeric purity by salt formation with
suitable optically active acids, preferably with N-
acetyl-L-glutamic acid, and if necessary single or
multiple recrystallisation and subsequent decomposition
of the salt.

The compounds of general formulae IXII, IV and VII used
as starting materials are obtained by reacting the (S)-
amine I with a corresponding carboxylic acid or a
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phosphoric acid at tenperatures between 100 and 180C, preferably at
tenperatures between 120 and 160[er]C, or using a nitrite, e.g. sodium
nitrite, in the presence of an acid such as sul phuric acid, whilst the

| atter may conveniently be used as solvent at the sane tinme, at
tenperatures between 0 and 50[err]C. If 44 inn a conpound of general formula
1l represents a tert.butyl oxycarbonyl group, for exanple, the tert. butyl

group -may al?8a8€19€ea¥§§v89§0€ahh¥reeﬁthﬁaabbflbﬂaimYlBﬁbbe&ﬁhﬁt&y such as
met hyl ene chlori d | gr_of or benzene, tol uene, tetrahydrofuran, dioxane

or gl aci al aEE%%Et&99d°§ﬁdaBYePEP§3F ipg PROUR: 888Ace of a strong acid such

as trifluoroacetic acid, hydrobromc acid, p- toluenesul phonic acid,

sul phuric aC&gé 8@858&8&'%f38é%era1 formula VI used as starting
material is obtained by acylating the corresponding
imino compound or the organometallic complexes thereof
with the corresponding carboxylic acid or with the
reactive derivatives thereof with optional subsequent

cleaving of an ester group.

The new (S)-enantiomer is virtually non-toxic; for

1 example, after a single administration of 1000 mg/kg
p.o. (suspension in 1% methylcellulose) to 5 male and 5
female rats, no animals died within the observation
period of 14 days.

In view of its pharmacological and pharmacokinetic
properties, the (S)-enantiomer prepared according to the
invention (AG-EE 623 ZW) and the'physiologically
acceptable salts thereof are suitable for the treatment
of diabetes mellltus. For this purpose, AG-EE 623 ZW or
the phy51olog1ca11y acceptable salts thereof, optionally
combined with other active substances, may be
incorporated in the conventional galenic preparations
such as plain or coated tabiets, capsules, powders;
suppositories, suspensions or injectable solutions. The
single dose for adults is 0.1 to 20'mg, preferably 0.25
to 5 mg, especially 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0
or 5.0 mg, once, twice or three times a day.

The present invention further relates to the new (S)-
amine of formula I which is a valuable intermediate
product for preparing the new (S)-enantiomer, and the
addition salts thereof with inorganic or organic acids.

The present invention also relates to the new compounds
of general formulae III, IV and VII which are valuable
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or pol yphosphoric acid, at tenperatures between 0 and 10 err]C, .preferably
at tenperatures between 20[err]C and the boiling tenperature of the sol vent
used. 'I'f Ain a conpound of general formula Ill represents a

benzyl oxycar bonyl group, for exanple, the benzyl group nmay al so be cl eaved
hydrogenol ytically in the presence of a figdrcogenati on catal yst such as

pal | adi um charcoal in a suitable solvent such as nethanol, ethanol,

met hanol / wat dnternfetiicitevgrsductisiciod pradrimeithe aidw! (S)cet ate, di oxane
or di nmet hyl f or man.de refe | v .af.d.enperat nd 50[err]C,
e.g. at anbi ?ﬁ}aq@é’r%erlg’t Lﬁréé }Muar#e%tlamhy%l%%}%%gsgﬁ%g% fromlto 5
bar . inorganic or organic acids.
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-9- ¢) Reaction of an (S)-conpound of general fornula CH CHCHCH I err]
wherein Werr] represents a carboxy group or an al koxycarbonyl group having
a total of 2 to 5 carbon atons, wherein the al kyl noiety of the al koxy
group may be substituted by a phenyl group, with a conmpound of general
formul a - 19 -

The Examples which follow are intended to illustrate the
invention:

Example A

(8) -1-(2-Piperidino-phenyl)-3-methyl-1-butylamine

A stirred solution of 122 g (0.495 mol) of racemic 1-(2-
piperidino~phenyl)-3-methyl-l-butylamine in 1000 ml of
acetone is mixed with 93.7 g (0.495 mol) of N-acetyl-L~-
glutaminic acid. The mixture is refluxed over a vapour
bath and methanol is added in batches (a total of about
80 ml) until a clear solution is obtained. After this
has been left to cool and stand overnight at ambient
temperature, the crystals obtained are removed by
suction filtering, washed twice with 200 ml of cold
acetone at -15°C and then dried. The product obtained
[98.92 g; melting point: 163-166°C; [aj§°= + 0.286° (¢ =1
in methanol)] is recrystallised from 1000 ml of acetone
with the addition of 200 ml of methanol, thereby
obtaining the (S)-1-(2-piperidino-phenyl)-3-methyl-1-
butylamine as the addition salt of N-acetyl-L-glutaminic
) acid.
w ' Yield: 65.1 g (60.4% of theory),
' Melting point: 168-171°C

Calculated: € 63.42 H 8.56 N 9.65

Found: 63.64 8.86 9.60

[@1®= + 0.357° (c = 1 in methanol)

The free amine is obtained as an oil by liberatioh, for
example; with a sodium-hydroxide or ammonia solution,
extraction with toluene, ether, ethylacetate or
methylene chloride, for example, and drying, filtering
and evaporation of the extract in vacuo.

The (S)-configuration of the amine was demonstrated as
follows: —.
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[err] wherein Z represents a nucl eophilically exchangeabl e group such as a
halogen atom a sul phonyl oxy group or, together with the adjacent hydrogen
atom’ represents a di azo group, optlonally foll owed by hydrol ysis or

hydr ogenol ysis. The reaction is conveniently carried out with a
correspondi ng halide, sul phonic acid este@ -or sul phuric acid diester, e.g.
with ethyl brom de, ethyl iodide, diethylsulphate, ethyl

p- toIuenesulnéaoaienoofethglammnehwmthuKﬁhmﬁabphenethyﬂhSOpxgoethan@

optionally 'Eﬁi Beéﬁﬂsgnofché 98§§e§§8 ain Sﬂ%aﬁhw%hﬂﬁvepm assium
car bonat e, drox ot assi u gu t oxi
[meltlng point: 183 ig4-°C; [a] = - 2. 25° (c =1 in
methanol)], growing crystals from ethanol/water (8/1)
and subsequent X-ray structural analysis showed the
(S,S8')-configuration for the urea derivative and

consequently the (S)-configuration for the amine used.

Enantiomeric purity was determined as follows:
1. Acetylation of a sample of the amine with 1.3
equivalents of acetic anhydride in glacial acetic acid
;J, at 20°C overnight.

2. Investigation of the N-acetyl derivative (melting
point: 128-132°C) by HPLC on a chiral phase HPLC column
made by Baker, in which (S)-N-(3,5-dinitrobenzoyl)-2-
phenyl-glycine is covalently bonded to aminopropyl
silica gel (particle size 5 um, spherical, pore size
60 A; column length: 250 mm with internal diameter
4.6 mm; eluant: n-hexane/isopropanol (100/5); flow rate:
2 ml/minufe; temperature: 20°C; UV-detection at 254 nm.)
Found: peak 1(R): peak 2(S) = 0.75%: 99.25%,

ee (enantiomeric excess) = 98.5% (S).

The (S)-amine may be converted into the dihydrochloride
o hydrate thereof using ethereal hydrogen chloride

solution. '

Melting point: 135-145°C (decomposition)

Calc. (x Héﬂ: C 56.99 H 8.97 N 8.31 €1 21.02

Found: 56.85 8.93 - 8.38 21.25

[@]® =+ 26.1° (c = 1 in methanol)

Example B

N-Acetyl-N—[l-(z—piperidino—phenyi)-3-methyl-1—buten—1-
yl]-amine

At ambient temperature, 4.7 ml (81.8 mMol) of glacial

[

|
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triethylamne, preferably in a suitable solventsuch as acetone,

di et hyl et her, tetrahydrofuran, dioxane, - 10 - pyridine or

di methyl f ormam de at tenperatures between 0 and 100[err]C, preferably at
tenperatures between 20 and 50[err]C. If W in a conmpound of general
formula IV represents a carboxy group,. bhis can be converted into the
correspondi ng ester conmpound. |f necessary, the subsequent hydrolysis is
carried out fkdtiE Adide29lpsgn(ces 2 mMolyi of stebphenpyphosphineg,

34.2 ml (245 mMol) of triethylamine and 7.9 ml

(81.8 mMol) of carbon tetrachloride are added to a
solution of 20 g (81.8 mMol) of freshly prepared
isobutyl-(2-piperidino-phenyl)-ketimine in 200 ml of
acetonitrile and the resulting mixture is stirred for 18
hours at ambient temperature. It is then evaporated
down in vacuo and distributed between ethyl acetate and

water. The organic extract is dried and filtered and
evaporated down in vacuo. The evaporation residue is
purified by column chromatography on silica gel

gﬂ, (toluene/ethyl acetate = 10/1), eluting first the (E)-
form and then the (Z)-form.

(E)-form: <
Yield: 6.1 g (26% of theory),

Melting point: 135-137°C (ethylacetate/petroleum ether)
Calculated: C 75.48 H 9.15 N 9.78

Found: _ 75.47 9.35 9.70

(Z)-form:
Yield: 3.1 g (13% of theory),
Melting point: 140-143°C (ethylacetate)
‘ Calculated: C 75.48 H 9.15 N 9.78
\ Found: 75.56  9.30  9.79

Example C

N-Acetyl-N-[l—(2-piperidino-pheny1)—3-methy1-1-buten-1-
yl]}-amine

17 ml (0.18 mol) of acetic anhydride are added dropwise,
at an internal temperature of 0°C, to a stirred solution
of 44 g (0.18 mol) of freshly prepared isobutyl-(2-
piperidino-phenyl)-ketimine in 440 ml of toluene. The
mixture is stirred for a further 3 hours at 0°C and for
15 hours at ambient temperature, then evaporated down in
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sul phuric, phosphoric, trifluoroacetic or trichloroacetic acid or in the
presence of a base such as sodi um hydr oxi de or potassium hydroxide in a
suitabl e sol vent such as water, nethanol, nethanol/water, ethanol,

et hanol /water, water/isopropanol or water/di oxane at tenperatures between
-10 and 120[err]C, e.g. at tenperatures jgetween anbient tenperature and the
boiling tenperature of the reaction mxture, or the subsequent

hydr ogenol ysvscué Chéi edapui:atmohheeariaaencte aissomydaoganetma cat al yst

such as pal |l adi ung char ui_t abl e,sgl.vent h t hano
thanol/mate?ceg? g apr a8§FF8°§8§dse¥Fﬁ?F g&@?ﬁtgigé e grigﬁruﬁ3
di met hyl f or nag@igegandearhohatieogedupiens ur Fhef okgamic pba§9 Bsr .

dried, filtered and evaporated down in vacuo. The

evaporation residue is purified by column chromatography
on silica gel (toluene/ethyl acetate = 5/1), eluting
first the (E)-form and then the (Z)-form.

E)-form
Yield: 3.0 g (5.8% of theory),

(Z)-form:

W, Yield: 17.8 g (34.5% of theory),

' Melting point: 139-141°C (ethyl acetate)
Calculated: € 75.48 H 9.15 N 9.78
Found: : 75.68 8.99 9.86

Example D

N-Acetyl—N-[(S)-1-(2-piperidino—phenyl)-3-methy1-1-
butyl]-amine

0.57 g (1.99 mMol) of (Z)-N-acetyl-N-{[1-(2-piperidino-
phenyl) -3-methyl-1-buten~1-yl]-amine, melting point

", 139-141°C, are dissolved in 10 ml of degassed solvent

' mixture (methanol/methylene chloride = 5/1) under an
Argon atmosphere and added to a solution of 16.8 mg
(1 mol %) of the NOYORI-catalyst Ru(O-acetyl),[ (S)-BINAP]
(prepared from [Ru(COD)Cl,}, with (S)-BINAP [= (S8)-2,2'-
bis(diphenylphosphinb)—1,1'—binaphthy1], triethylamine
and sodium acetate), and 3.4 mg (0.5 mol %) of titanium
tetraisopropoxide in 10 ml of degassed solvent mixture
(methanol/methylene chloride = 5/1). The reaction
mixture is drawn into an autoclave which is evacuated at
102 mbar. It is rinsed several times with hydrogen at
4 bar and the mixture is then hydrogenated at 30°C under
100 bar until the hydrogen. uptake has ceased (170
hours). Then the reddish-brown solution is evaporated .
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d) Enantiosel ective reduction of a conpound of general fornula [err]
wherein W represents a carboxy group or an al koxycarbonyl group having a
total of 2 to 5 carbon atons, wherein the alkyl noiety of the al koxy group
may be substituted by a phenyl group, and Y represents a group of the
formula [err] and optional subsequent-hygdrael ysis.

down in vacuo, the evaporation residue is refluxed with

30 ml of n-hexane and filtered hot to remove any
insoluble matter. When the filtrate cools,
crystallisation occurs.

Yield: 0.31 g (54% of theory),

Melting point: 127-131°C o

enantiomeric purity: ee = 82% (S) [HPLC method: see
Example A].

14% of the racemic N-acetyl-amine of melting point
154-156°C can be obtained from the insoluble matter
obtained when boiling with 30 ml of n-hexane, by further
decoction with n-hexane, filtration and crystallisation
from the hexane solution.

Example E

(S)-1-(2-Piperidino-phenyl)-3-methyl-1-butylamine

1 g (3.47 mMol) of N-acetyl-N-[(S)-1-(2-piperidino-
phenyl) -3-methyl-l-butyl]-amine (melting point:
128-133°C; ee = 99.4%] are refluxed in 10 ml of
concentrated hydrochloric acid for 5.5 hours, then
cooled and poured into a mixture of concentrated ammonia
" and ice. The mixture is extracted twice with ethyl
acetate, the prganic phase is washed with water, dried
and filtered and then evaporated down in vacuo.
Yield: 0.84 g (98.8% of theory) oily amine.

By re-acetylation with 0.42 ml (1.3 equivalents) of
acetic anhydride in 8.4 ml of glacial acetic acid

overnight at ambient temperature, evaporation in wvacuo,
distribution of the evaporation residue between ethyl
acetate and saturated aqueous sodium bicarbonate
solution then drying, filtering and evaporation of the
organic extract in vacuo, 0.83 g (84.7% of theory) of N-
acetyl-N-[ (S)~-1-(2-piperidino-phenyl)-3-methyl-1-butyl]-
amine are obtained (melting point: 130-132°C;
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The reduction is preferably carried out with hydrogen in the presence of a
sui tabl e chiral hydrogenation catalyst in a suitable solvent such as

nmet hanol , ethanol, isopropanol, ethyl acetate, dioxane, tetrahydrofuran,
met hanol / t et rahydr of uran, net hanol / net hyl ene chl ori de, ethanol /et hyl ene
chl oride of isopropanol/nethylene chlarpde-at tenperatures between 0 and
100[ err] C, but preferably at tenperatures between 20 and 50[err] C, under a
hydrogen praessut eo®fa$Ppiween 1 and 1000 bar, preferably between 5 and 100
bar, and conveniently with the addition of 0.1 to 5% preferably 0.3 to 1%
of titaniunm(lV)tetrai sopropoxide, preferably with the exclusion of oxygen

fromthe airExampker®duction is. preferably carried out with the (2)-form
of a conpound

Ethyl 2-ethoxy-4-[N-(1l-(2-piperidino-phenyl)-3-methyl-1-
buten-1-yl) -aminocarbonylmethyl]-benzoate

Prepared from isobutyl-(2-piperidino-phenyl)-ketimine
and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid
analogously to Example B. Purification by column
chromatography on silica gel (toluene/acetone = 10/1),

~ eluting first the (E)-form and then the (Z)-form.
(E) ~-form:
Yield: 4% of theory,
Melting point: 101~103°C
Calculated: ¢ 72.77 H 8.00 N 5.85
Found: 72.74  7.78 5.86
(Z)—-form:
Yield: 28.1% of theory,
Melting point: 124-127°C (petroleum ether/toluene = 5/1)
Calculated: ¢ 72.77 H 8.00 N 5.85
v Found: 72.90 7.86 5.83

Examnple G

N-[ (S')-1-phenethyl]-N-[ (S)-1~-(2-piperidino-phenyl)-3-
methyl-l1~butyl]-amine

17 g (49 mMol) of N-[(S')-l-phenethyl]-isobutyl-(2-
piperidino-phenyl)-ketimine, boiling point 150-
155°C/0.3 torr [prepared from isdbutyl-(z-piperidino—
phenyl) -ketone and (S')~-1-phenethyl-amine (made by
Flﬁka, ee = 99.6%) in toluene + triethylamine by
dropwise addition of a solﬁtion of titanium @—— —  ————" "
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of general fornula VI. Exanples of chiral hydrogenation catalysts are the

correspondi ng netal |igand conpl exes such as Ru(OCO- [err] During the
¢atal yti c hydrogenation, a benzyl oxycarbonyl group may simnmultaneously be
reduced and converted into - 12 - the carboxy group. If necessary, the

subsequent hydrolysis is carried out eitdwr~in the presence of an-acid such
as hydrochloric, sulphuric, phosphoric, trifluoroacetic or tri-

tetrachloride in toluene] are dissolved in 170 ml of
anhydrous ethanol. 1.7 g of titanium tetraisopropoxide
and 8 g of Raney nickel are added and the mixture is
hydrogenated at 50°C under 200 bar of hydrogen. After
20 hours a further 8 g of Raney nickel are added and the
mixture is hydrogenated for a further 52 hours under the
same conditions. The catalyst is filtered off over a
layer of Celite on a G3-mess and the filtrate is
evaporated down in vacuo.

Yield: 13.1 g (76.6% of theory),

Boiling point: 152°C/0.2 torr

. Calculated: € 82.23 H 9.78 N 7.99
Found: 82.00 10.03 7.74
[@])®= - 55.3° (c = 1.1 in methanol)

The diastereomeric purity is determined by HPLC on a
Lichrosorb RP18 HPLC column made by E. Merck (Germany):;
column length: 250 mm with an internal diameter of 4 mm;
particle size: 7 pum. Eluant: methanol/dioxane/0.1%
aqueous sodium acetate solution, adjusted to pH 4.05
with acetic acid (135/60/5); temperature: 23°C; UV-
detection at 254 nm.
Found: peak 1(S,S'): peak 2(R,S')
de (diastereomeric excess)

98.4%: 1.4%,
97.0% (S,S').

Example H

(S)-1-(2-Piperidino-phenyl)-3-methyl-l1-butylamine

12.5 g (36 mMol) of N-[(S')-1l-phenethyl]-N-[(S)~-1-(2~
piperidino-phenyl)-3-methyl-l-butyl]-amine with a de of
97.0% (S,S') are dissolved in 125 ml of water and 3.6 ml
of conc. hydrochloric acid. 1.3 g of (10%)
palladium/charcoal are added and the mixture is
hydrogenated at 50°C under 5 bar of hydrogen. After the
hydrogen uptake has ended (10 hours) the mixture is

filtered over a layer of Celite to remove the catalyst.
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chl oroacetic acid or in the presence of a base such as sodi um hydroxi de or
pot assi um hydroxi de in a suitable solvent such as water, nethanol,

net hdnol / wat er, ethanol, ethanol/water, materllsopropanol or wat er/ di oxane
at ;enperatures betmeen--lo-and 120[err]C, e.g. at tenperatures between
anbi ent tenperature and the boiling terp@6ature of the reaction mxture. e)
Oxi dation of an (S)-conpound of general fornula [err] (VII), wherein W
represents aTheodiluriatie sy reslec adkaliiae iwitdh £ang H AW ikh

oxi dat i on. ARyexaalit ¥ Yk VUiaRD iRk Pw it SitiyXl dbatttde

The organic extract is dried and filtered and evaporated
down in vacuo.

Yield: 6.4 g (72.1% of theory),

Boiling point: 115-117°C/0.4 torr

Enantiomeric purity: ee = 93.5% (S) [HPLC method (after
previous acetylation): see Example A].

Exanple I

N-[ (R') -1-phenethyl]-N-{ (S)-1-(2-piperidino-phenyl)-3-
methyl-1-butyl]-amine

- A solution of 2 g (6.84 mMol) of N-[(R')-1l-phenethylj-
(2~-piperidino-benzaldimine) [prepared from equimolar
amounts of 2-piperidino-benzaldehyde and (R')-1-
phenethylamine by standing overnight at ambient
temperature and subsequent drying with sodium sulphate
in ether solution] in 20 ml of anhydrous tetrahydrofuran
is added dropwise to a solution of 27.4 mMol (4
equivalents) of isobutyl-magnesium bromide in 22 ml of
anhydrous tetrahydrofuran, which is stirred in a bath at
60°C. After 18 hours the bath temperature is increased
to 80°C and a further 2 eﬁuivalents of isobutyl-
magnesium bromide in 11 ml of tetrahydrofuran are added.
After 12 hours stirring at 80°C 2 equivalents of
isobutyl-magnesium bromide solution are added once
again. After about 90 hours at 80°C the mixture is
cooled, excess conc. hydrochloric acid is added and the
resulting mixture is evaporated to dryness in a water
jet vacuum. The evaporation residue is dissolved in
water and made alkaline with conc. ammonia. It is
extracted with ether, the organic extract is dried over
sodium sulphate, filtered and evaporated in vacuo. The

_evaporation residue is purified by column chromatography
on silica gel (toluene/acetone = 95/5).
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a fornyl group and the acetals thereof, a hydroxynethyl group and the
ethers thereof, an unsubstituted or substituted acyl group such as acetyl,
‘chl droacetyl, propionyl, malonic acid-(l)-yl group or a malonic ester-
(I)-yl group. The reaction is carried out with an oxidising agent in a
sui tabl e sol vent such as water, glacialyqacetic acid, - 13 - nmethylene
chl ori de, di oxane or glycoldlnethylether at tenperatures between 0 and

hg\a/[e\e/re;] C, %tel@(.pqﬁlﬁj’ltd Y(@l3$ eSPErdargs, bet ween 20[err] C and 50[err]C.
Meltlng point: < 20°C
The diastereomeric purity is determined by HPIC as in
Example G.
Found: peak 1(R,R'): peak 2(S5,R') = 4.4%:95.6%,

91.2% (S,R').

de (diastereomeric excess)

In an analogous mixture with 2.0 g of the Schiff's base
and a total of 6 equivalents of isobutyl-magnesium
bromide in toluene/tetrahydrofuran (4/1) and with the
addition of 5% titanium(IV)-tetraisopropoxide and

. heating for 60 hours at 100°C in a glass tank, a yield
of 5% was achieved with a de of 97.6% (S,R').

Example K

(S)—1-(2-Piperidino—phenyl)-3-methy1-1-butylamine

A solution of 0.15 g (0.428 mMol) of N-[(R')-1-
phenethyl]-N-[ (8)~1-(2~-piperidino-phenyl)-3-methyl-1-
butyl]-amide (de = 91.2%), 0.47 ml (0.47 mMol) of 1N-
hydrochloric acid and 1.5 ml of water is hydrogenated in
the presence of 20 mg of 10% palladium/charcoal for 5
\u; hours at 50°C under 3.4 bar of hydrogen. The mixture is
filtered over kieselguhr, made alkaline with conc.
ammonia and extracted with ethyl acetate. The extract

is dried, filtered and evaporated in vacuo.

Yield: 0.066 g (62.8% of theory), -

Melting point: < 20°C '

Enantiomeric purity: ee = 87.6% (S) [HPLC method (after
previous acetylatioh): see Example A].
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reaction is preferably carried out with silver oxide/sodi um hydroxi de

sol ution, manganese di oxi de/ acetone or nethylene chloride, hydrogen
perOX|de/sod|un1hydrOX|de sol ution, brom ne or chlorine/sodiumor potassium
hydr oxi de sol uti on, chron1un1tr|OX|de/pyridine or pyridinium

chl orochromate. f) Separation of a m xtupg,-consi sting of any desired
anmount of the (S)-enantioner of general fornula CH CHCHI err] (VIII)
and any desi anpiwurtt of the (R)-enantioner of general fornmula

Ethyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3~
methyl~1-butyl)-aminocarbonylmethyl]-benzoate

0.48 g (1.91 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid, 0.60 g (2.29 mMol) of triphenyl—
phosphine, 0.80 ml (5.73 mMol) of triethylamine and

0.18 ml1 (1.91 mMolj of carbon tetrachloride are added
successively to a solution of 0.47 g (1.91 mMol) of (S)-
3-methyl-1-(2-piperidino-phenyl)-l-butylamine (ee =

~ 98.5%) in 5 ml of anhydrous acetonitrile and the
resulting mixture is stirred for 20 hours at ambient
temperature. It is then evaporated down in vacuo and
distributed between ethyl acetate and water. The
organic extract is dried and filtered and evaporated
down in vacuo. The evaporation residue is purified by
column chromatography on silica gel (toluene/ethyl
acetate = 10/1).
Yield: 0.71 g (77.3% of theory),
Melting point: 110~112°C
Calculated: € 72.47 H 8.39 N 5.83
Found: 72.29 8.42 5.80

< _

The enantiomeric purity is determined by HPLC on a
chiral phase HPLC column made by Baker, in which (S)-N-
3,5~dinitrobenzoyl—~leucine is covalently bound to
aminopropyl silica gel (particle size: 5 um, spherical,
60 A pore size; column length: 250 mm with an internal
diameter of 4.6 mm; eluant: n-hexane/tetrahydro-
furan/methylene chloride/ethanol (90/10/1/1); flow rate:
2 ml per minute; temperature: 20°C; UV detection at
242 nm).
Found: peak 1(R): peak 2(S) = 0.75%: 99.25%,

ee = 98.5% (S).
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[err] (I X) wherein W represents a carboxy group or an al koxycar bonyl

group. having a total of 2 to 5 carbon atons, wherein the alkyl 14 -

noi ety of the al koxy group may be substituted by a phenyl group, preferably
a 50/50 m xture, via the diastereoneric adducts, conplexes or salts
thereof, and followed if necessary by-hg®& ol ysis or hydrogenol ysi s.

Example 2

Ethyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)~aminocarbonylmethyl]-benzoate

2.77 g (11 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid are added at ambient temperature to a
solution of 2.71 g (11 mMol) of anhydrous (S)-3-methyl-
1-(2-piperidino-phenyl)-1-butylamine (ee = 98.5%) in
30 ml of absolute toluene and the mixture is stirred
: until dissolved. Then 2.38 g (11.55 mMol) of N,N'~
S dicyclohexyl-carbodiimide are added and the mixture is
stirred at ambient temperature. After 24 hours a
further 0.54 g (2.14 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid and 0.48 g (2.33 mMol) of N,N'-
dicyclohexylcarbodiimide are added and the mixture is
stirred overnight. It is then cooled to an internal
temperature of +5°C and suction filtered to separate the
precipitate, which is washed once with 5 ml of toluene.
The combined toluene filtrates are evaporated down in
vacuo to a volume of about 10 ml. The resulting
solution is heated over the steam bath and petroleum
ether is added in batches thereto (total of 55 ml) until
\ the turbidity remains. It is cooled in ice, whereupon
crystallisation takes place. It is suction filtered and
dried at 75°C/4 torr. The product obtained (4.57 g:
melting point 111-112°C; ee = 98.9%) is suspended in
50 ml of petroleum ether. The mixture is heated over
the steam bath and sufficient toluene is added in
batches (8 ml in total) until a solution is obtained.
This is then cooled in ice and suction filtered to
separate the crystals, which are dried at 75°C/4 torr.
Yield: 3.93 g (74.3% of theory),
Melting point: 117-118°C
Calculated: C 72.47 H 8.39 N 5.83
Found: : 72.44 8.43 5.93
[@]2= + 9.4° (c = 1.01 in methanol)
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The separation is preferably carried out using colum or

by form ng the di astereoneric adducts or conplexes on a chiral phase.

necessary,

|

HPL chr omat ogr aphy

t he subsequent hydrolysis is carried out either in the presence
of an acid such as hydrochloric, sulphuric, phosphoric, trifluoroacetic or
trichloroacetic acid or in the presence3® -a base such as sodi um hydroxi de
or potassium hydroxide in a suitable solvent such as water, nethanol,
net hanol / wat Bnansipmasic PuKikyr/ eat sr 99wARe[HPLGHREERRE:E &C®wat er/ di oxane
at tenperat ug@ampee\Wegn - 10 and 120[err]C, e.g. at tenperatures between '
anbi ent tenperature and the boiling tenperature of the reaction m xture,
t he subsequent hydrogenolysis is carried out in the

Example 3

(8) -2-Ethoxy=-4~-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]-benzoic acid

A solution of 3.79 g (7.88 mMol) of ethyl (S)-2-ethoxy-
4-[N-(1-(2-piperidino-phenyl)-3-methyl-1l-butyl)-
aminocarbonylmethyl]~-benzoate (ee = 99.9%) in 37 ml of
ethanol is stirred in a bath at 60°C and 10 ml1 (10 mMol)
of 1N sodium hydroxide solution are added. After 4
hours stirring at 60°C, 10 ml (10 mMol) of 1N-
hydrochloric acid are added in the warm and the mixture
is left to cool to ambient temperature. After
inoculation and standing overnight, the mixture is
cooled for a further hour in ice, with stirring. The
crystals are separated by suction filtering and washed
twice with 5 ml of water. They are then dried at 75°C
up to a final temperature of 100°C/4 torr in a vacuum
drying cupboard over phosphorus pentoxide.

Yield: 3.13 g (87.7% of theory),

Melting point: 130-131°C (high-melting form)
Calculated: € 71.64 H 8.02 N 6.19

Found: 71.48 7.87 6.39

[@]®= + 7.45° (c = 1.06 in methanol)

The enantiomeric purity is determined by HPLC on a
chiral phase HPLC column made by ChromTech (Sweden) with
an AGP(al-acid glycoprotein) phase; internal diameter:
4.0 mm; length: 100 mm; particle diameter: 5 um.
Temperature: 20°C; eluant: 0.1% agqueous KH,PO, solution
(=A) + 20% acetonitrile (=B), gradient increase within 4
minutes to 40% (B): flow rate: 1 ml per minute; UV
detection at 240 nm. Retention time (S)-enantiomer: 2.7
minutes; retention time (R)-enantiomer: 4.1 minutes.

or
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presence of a hydrogenation catal yst such as pall adiunfcharcoal in a
$u!table sol vent such as net hanol, ethanol, ethanol/water, glacial acetic
acid, ethyl acetate, dioxane or dinethylformam de under a hydrogen pressure
of from1l to 10 bar. The (S)-enantioner_thus obtained according to the

i nvention, having an optical purity of,3preferably, at |east 90% can be
converted by fractional crystallisation into an (S)-enantioner having an

optical puriEquns: aofS) etRY 999 -37%t P abP 98 to 100% The same applies to
the (S)-conpounds agga: ddggzg o(ghe invention of formulae 111, IV and VI,

and more When a sample is recrystallised from ethanol/water (2/1)
the melting point does not change. When a sample is
heated in petroleum ether/toluene (5/3) the undissolved
portion is filtered (melting point: 130-131°C) and the
filtrate is rapidly cooled, the low melting form of the
title compound is obtained, melting point 99-101°C.
Calculated: C 71.64 H 8.02 N 6.19
Found: 71.66 7.97 6.44

The low melting form and the high melting form differ in
their infra-red KBr spectra but not in their infra-red
solution spectra (methylene chloride).

If a sample of the low melting form is heated beyond its
melting point a second melting point is observed at 127-
130°C. '

If a samﬁle of the low-melting form is recrystallised
from ethanol/water (2/1), the high melting form is
obtained.

The high melting form and the low melting form were

s investigated by Differential Scanning Calorimetry (DSC)
[Mettler apparatus, TA-300 system; measuring cell:
DSC 20; made by Mettler, CH-8306 Greifensee,
Switzerland] with the following results:
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- 15 - particularly the esters thereof.

The (S)-enantioner thus obtained

accosrding to the invention can be converted into the salts thereof, nore

particularly, for pharmaceutical use,
salts thereof with inorganic or organic acids or bases.
aci ds include hydrochloric acid,

| actic acid,
mal ei ¢ aci d _ar fnnnrlr acid and exanples nf

phosphoric acid,

citrlc aci d,

hydr obrom% “aci d,
tartaric acid,

hgono Lol r~|n o
L} T

into the physiologically acceptable

Exanpl es of such
sul phuric acid,
succinic acid

TCT uuu oudl ulll ||yU| UXl de

pot assi um h%ﬁwm &gl mé@th@rﬁdtéielowmmexyﬂeatﬁng ratend’ Kymin,

dlethanolan1ne

ampl

|e§hanolan1ne

High melting Uniform melting peak

form

with melting tempera-
ture of 133°C;
melting enthalpy:

100 J/g

Uniform melting peak
with melting tempera-
of 132°C;

melting enthalpy:
99.1 J/9g

Low melting

1st peak at 57°C

1st peak at 54°C

o form (very weak) (very weak;
" 2nd peak at 78°C endothermic)
(weak) 2nd endothermic peak
Lt at 104°C.
3rd endothermic peak melting temperature
at 107°C; 102°C,
melting enthalpy: melting enthalpy
55 J/g 52 J/9
4th endothermic peak 3rd exothermic path
at 132°C of the base line by
melting enthalpy: crystallisation of
25 J/g the substance melting
at 104°C
4th endothermic peak
at 131°C, melting
temperature 130°C
melting enthalpy
52 J/9g
oA
Example 4

Ethyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate

0.79 g (1.65 mMol) of ethyl (Z)-2-ethoxy-4-[N-(1-(2-
piperidino-phenyl)—3—methy1-1-buten-1—y1)-aminocarbonyl—

methyl]-benzoate, melting point 124-127°C, are dissolved

in 10 ml of degassed solvent mixture (methanol/methylene

chloride

= 5/1) under an Argon atmosphere and added to a
solution of 17 mg of the NOYORI-catalyst Ru(O-
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et hyl enedi am ne or |ysine. The conpounds of fornulae | to | X used as
starting materials are known fromthe literature in sone cases or may be
obt ai ned by net hods known per se. The (S)-am ne of fornmula | can be
obt ai ned fromthe correspondi ng racem c_am ne by racemate cl eaving, e.g. by
means of fractional crystallisation of fAe~di astereoneric salts with

and 1T necolSRyy Ve (bt BRREL (gea¥ed isbal, Re sl ot TER of the
salts, by colS)mBINARH= cf8 ot 2yriajusry (diplny phesplsino) ebilbnal |y in the
formof an Qﬂﬂaﬂ#%ﬂﬁfﬁj‘%%iethylamine and sodium acetate) and 3 mg

of titanium tetraisopropoxide in 10 ml of degassed

solvent mixture (methanol/methylene chloride = 5/1).

The reaction mixture is drawn into an autoclave

evacuated at 10 mbar. This is flushed five times with

hydrogen at 5 bar and finally hydrogenated at 30°C and

100 bar until the hydrogen uptake has ceased (154

hours). The reddish-brown solution is evaporated down

in vacuo, the evaporation residue is dissolved in 80 ml

of ether, filtered off from the undissolved brown flakes

~ by means of activated charcoal and the resulting dlear,
bright yellow filtrate is evaporated down in vacuo. The
evaporation residue (0.60 g) is refluxed in 60 ml of n-
hexane and filtered hot to separate it from the
insoluble matter. The filtrate is left to stand
overnight at ambient temperature. -The crystals which
are precipitated are filtered off.
Yield: 0.45 g (56.7% of theory),
Melting point: 131-133°C (after sintering from 120°C)
Enantiomeric purity: ee = 39% (S) [HPLC method: see
Example 1].

o~ Example 5

Ethyl (S)-2~ethoxy-4-[N-(l-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate

0.05 g (1.15 mMol) of 55% sodium hydride in oil are
added to a solution of 0.68 g (1.15 mMol) of ethyl (S)-
2-hydroxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]-benzoate [melting point:
125-126°C; [@]2®®= + 12.87° (c = 1.01 in methanol)] in

5 ml of anhydrous dimethylformamide and the mixture is
stirred for 0.5 hours at ambient temperature. Then a
solution of 0.12 ml (1.15 mMol) of ethyliodide in 2.5 ml
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or by form ng diastereoneric conpounds, then separating and subsequently
cl eaving them Moreover, the (S)-amne of fornula | may be prepared - 16
- by enantiosel ective reduction using hydrogen in the presence of a
suitabl e chiral hydrogenation catalyst, starting froma correspondi ng
N-acyl - ketimne or enani de, conveni ent] 4t h the addition of 0.1 to 5%
titaniumtetrgi soprqQpoxid [oJo} L.th.su e i he ac
group such dgétﬂﬁgyggﬁvf §}mg§é¥$?3g#éﬂégg 18UR384Y ﬁEoﬁbﬁQ& RHe?ktb y
and the mixture is stirred for 5 hours at ambient

temperature. It is evaporated down in vacuo, the

residue is distributed between dilute sodium hydroxide
solution and chloroform, the organic extract is dried,
filtered and evaporated down in vacuo. The evaporation

residue is purified by column chromatography on silica
gel (toluene/ethyl acetate = 10/1).

Yield: 0.48 g (67% of theory),

Melting point: 110-112°C

Calculated: C 72.47 H 8.39 N 5.83

Found: 72.61 8.54 5.97

Enantiomeric purity: ee = 98.5% (S) [HPLC method: see
Example 1].

Example 6

Ethyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)~aminocarbonylmethyl]-benzoate

Prepared from (S)-2-hydroxy-4-[N-(1-(2-piperidino-
phenyl) -3-methyl-1-butyl)-aminocarbonylmethyl]-benzoic
acid analogously to Example 5 using 2 equivalents of
sodium hydride and 2 equivalents of ethyl iodide.
Yield: 42% of theory,

Melting point: 110-112°C

Calculated: C 72.47 H 8.39 N 5.83

Found: 72.61 8.54 5.99

Enantiomeric purity: ee = 98.3% (S) [HPLC method: see
Example 1].
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by di astereosel ective reduction of a corresponding ketimne or hydrazi ne
.chirally substituted at the nitrogen atom using hydrogen in the presence
-of a suitable hydrogenation catal yst, expediently with the addition of 0.1
to 5%titani umtetrai sopropoxide, and optionally followed by cleaving of
the chiral auxiliary group, e.g. the Tssslfphenethyl group, by catalytic
hydr ogenol ysi s r hy diastereosel ective addition of a correspondi ng
organonetalﬁﬁ@ngﬁﬁbgund, preferably a Giignard or lithiumconpound, to a
correspﬁrding aldimne chirally substituted at the nitrogen atom
optionally w t i_fq_C %4 | e 'éﬁyifmguide,
subsequent #fc&i&g’l Ug)gqgn(? %rlfl% alﬁ%}g‘aﬂ%%#%‘aﬁiﬁ pH
methyl-1-butyl)-aminocarbonylmethyl]-benzoate and

Ethyl (R) (-)-2-ethoxy-4-[N=-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate

920 mg of ethyl (%)-2-ethoxy-4-[N-(1-(2-piperidino-
phenyl) -3-methyl-1-butyl)-aminocarbonylmethyl]-benzoate
are separated, in single doses of 10 mg, on a
_ preparative chiral phase HPLC column made by Baker, in
" which (S)-N-3,5-dinitrobenzoyl-leucine is covalently

bonded to aminopropyl-silica gel (particle size: 40 um;
column length: 250 mm with an internal diameter of
20 mm; eluant: n-hexane/tetrahydrofuran/ethanol/
methylene chloride (180/20/3/2); flow rate: 21.25 ml per
minute; temperature: 27°C; UV-detection at 285 nm), in
which first the-(R)(-)—enantiomer'(peak 1) and then the
(S) (+) ~enantiomer (peak 2) is eluted. After evaporation
in vacuo, the following are obtained from the
correspondingly cut and collected fractions:

Peak 1 fraction (R): 423 mg (crude),

Peak 2 fraction (S): 325 mg (crude).

In order to remove any impurities (including the
stabiliser 2,6-di-tert.butyl-4-methyl-phenol contained
in the tetrahydrofuran) the two fractions are each
purified by column chromatography on silica gel
(toluene/acetone = 10/1).

(R) (=) -enantiomer:

Yield: 234.5 mg (51% of theory),

Melting point: 122-124°C (petroleum ether + acetone)
Calculated: C 72.47 H 8.39 N 5.83
Found: 72.40 8.18 5.71
[@])®= - 8.3° (c = 1 in methanol)

(S) ~enantiomer:

Yield: 131.2 mg (28.5% of theory),
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resul ting diastereonmers and subsequent cleaving of the chiral auxiliary
group, e.g. the (R -I-phenethyl group by catalytic hydrogenolysis, and if
necessary the (S)-am ne nay be obtained in a higher enantioneric purity by
salt formation with suitable optically active acids, preferably with N
acetyl-L-glutanmic acid, and if necessar i gl e or rruI tiple

recrystallis n_and subsequent  deco Lon of The ounds
of general g?hﬁ%ﬁ% PPFPQrvﬂgﬁa&%g|8ug§8%§ Fh&rKEFE&P S a btained
by reacting CakcuBatednri n€ V2wh?h H BOBBespOEdBBg carboxylic acid or a
Found: 72.28 8.44 5.70
[a]®= + 8.3° (c = 1 in methanol)

A chiral cell OD column made by Daicel is also suitable
for separating the enantiomers. The (R)-enantiomer is
eluted after 6.8 minutes and the (S)-enantiomer after
8.5 minutes on a column 250 mm long with an internal
diameter of 4.6 mm (eluant: absolute ethanol/(n~hexane +
0.2% diethylamine) = 5/95; temperature: 40°C; UV-
detection at 245 nm).

Example 8

(R) (=) -2~-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-
1~butyl)~aminocarbonylmethyl)-benzoic acid x 0.4 H,0

Prepared from 150 mg (0.312 mMol) of ethyl (R)(-)-2-
ethoxy-4-[N-(1-(2-piperidino~phenyl)-3-methyl-1-butyl)-
aminocarbonyl-methyl]-~benzoate [melting point: 122-
124°C;

{@¢]?®= - 8.3° (c = 1 in methanol)] by saponification with
1N sodium hydroxide solution in ethanol analogously to
Example 3.

Yield: 95.8 mg (66.7% of theory),

Melting point: 103-105°C (toluene/petroleunm ether)

Calc. (x 0.4 H%O). C 70.51 H 8.01 N 6.09
Found: - 70.88 7.79 5.81
Molecular peak M': Calculated: 452

Found: 452
[a]®= - 6.5° (c = 1 in methanol)

Enantiomeric purity: ee = 99.7% (R) (HPLC method: see
Example 3].

i



- 17 - reactive derivative thereof and optionally subsequently splitting
of f any protecting group used. The conpound of general fornmula VI used as
starting material is obtained by acylating the correspondi ng i mno conpound
or the organonetal lic conplexes thereof with the correspondi ng carboxylic
acid or with the reactive derivatives—tRé& eof with optional subsequent

cl eaving of an ester group. The new (S)-enantioner is virtually non-toxic;
for exanpl e BExgnrke D sjngl e admi nistration of 1000 ng/ kg p.o. (suspension
in 1% methylcellulose) to 5 male and 5 female rats, no aninmals died within
the ObserVale§¥k+)-2—Ethoxy—4-[N-(1-(z-piperidino-phenyl)-3-methyl-

1-butyl)~aminocarbonylmethyl]-benzoic acid x 0.4 H,0

Prepared from 89 mg (0.198 mMol) of ethyl (S8) (+)-2-
ethoxy-4~[N~-(1-(2-piperidino~phenyl)-3-methyl-1-butyl) -
aminocarbonylméthyl]-benzoate [melting point: 122-124°C;
[@)®= + 8.3° (c = 1 in methanol)] by saponification with
1N sodium hydroxide solution in ethanol analogously to
o Example 3.
s Yield: 44.5 mg (48.8% of theory),
Melting point: 102-103°C (toluene/petroleum ether)
Calc.: (x 0.4 H)0) C 70.51 H 8.01
Found: 70.80 8.06
(@)®= + 6.7° (c = 1 in methanol)
Enantiomeric purity: ee = 99.6% (S) [HPLC method: see
Example 3]. B

Example 10

(S) -2-Ethoxy-4—[N-(1-(2-piperidino~phenyl)~3-methyl-1-
butyl)-aminocarbonylmethyl]-benzoic acid

0.26 g (0.47 mMol) of benzyl (S)-2-ethoxy—-4-[N-(1-(2-
pipieridino-phenyl)-3-methyl-1-butyl)-aminocarbonyl-
methyl ]-benzoate (melting point: 91-92°C;

[@]®®= + 9.5°; c = 1.05 in methanol) are hydrogenated in
10 ml of ethanol using 0.12 g of (10%)
palladium/charcoal at 50°C and 5 bar of hydrogen. After
5 hours the catalyst is filtered off over kieselguhr and
evaporated down in vacuo. The evaporation residue is
crystallised from ethanol/water (2/1).
Yield: 0.1%5 g (70% of theory),
Melting point: 130-131°C

Calculated: C 71.64 H 8.02 N 6.19
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period of 14 days. In view of its pharnmacol ogi cal and pharmacoki netic
properties, the (S)-enantioner prepared according to the invention (AG EE
623 ZW and the physiologically acceptable salts thereof are suitable for
the treatnent of diabetes nellitus. For thIS pur pose, AG EE 623 ZWor the
physi ol ogi cal |y acceptable salts thereof optionally conbined with other
active substancea may be ipgo orat I.n th% nventi onal gal enic
prepar ati ons¥SHBA*as pl ain 2& é at ed r&BIe @ bsul es, powders,

supposi t ori eBnaatipaegicnpurityn) eet &bibe. SQIQHEﬂm51mﬂwnadmlayee dose for

adults is O.éxgﬁpgg ?q, preferably 0.25 to 5 ng, especially 0.25, 0.5, 1.0,

1.5, 2.0, 2. 0 ng, once, twice or three tines a day.

Example 11

(S) -2-Ethoxy-4~-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]~benzoic acid

102 mg (0.20 mMol) of tert.butyl (S)-2-ethoxy-4-[N-(1-

(2-piperidino-phenyl) -3-methyl-1-butyl)-aminocarbonyl-
o methyl]-benzoate (melting point: 122-123°C; [e]Z’=

+ 8.7°; ¢ = 1 in methanol) are refluxed in 5 ml of

benzene together with a few crystals of p-

toluenesulphonic acid hydrate, for half a day. The

desired product is then obtained, according to thin

layer chromatography, according to the R, value and mass

spectrum. )

Melting point: 129-131°C

Molecular peak M': Calc.: 452

Found: 452

Example 12

(S) -2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]-benzoic acid

200 mg (0.395 mMol) of tert.butyl (S)-2-ethoxy-4-[N-(1l-
(2-piperidino-phenyl)-3-methyl-1-butyl)-aminocarbonyl-
methyl ]-benzoate (melting point: 122-123°C;

[¢]?®= + 8.7°; ¢ = 1 in methanol) are stirred into 2 ml
of methylene chloride together with 0.45 g (3.95 mMol)
of trifluoroacetic acid'overnight at ambient
temperature. The mixture is evaporated down in vacuo
and the evaporation residue is distributed between
aqueous sodium hydrogen carbohate solution and ethyl
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The present

I nvention further relates to the new (S)- amne of formula |

which is a valuable intermedi ate product for preparing the new
(S) enantionmer, and the addition salts thereof with inorganic or organic

acids.. The
fornulae I,

present i nvention also relates to the new conpounds of general
|V and VIl which are valua$ e - 18 - intermedi ate products

for preparlng the new (S)- enantioner, and the additign salts thereof with
i nor gani ¢ or ageakee adhgsorganic extract is dried, filtered and

evaporated down in vacuo. The evaporation residue is
crystallised from ethanol/water (2/1).

Yield: 115 mg (64.7% of theory),

Melting point: 126-128°C

Calculated: € 71.64 H 8.02 N 6.19

Found: 71.39 - 7.91 6.06

[a]®= + 6.97° (c = 0.975 in methanol)

Enantiomeric purity: ee = 99.8% [HPLC method: see
Example 3].

Example 13

Tablets containing 0.25 mg AG-EE 623 ZW

One tablet contains:
0.250 mg of active substance
0.125 mg of N-methylglucamine
0.038 mg of polyvinylpyrrolidone
0.075 mg of polyoxyethylenepolyoxypropylene polymer
0.150 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C or the microcrystalline cellulose is
suspended and the dispersion is evaporated down in
vacuo. The dry mass is screened to a mesh size of 1 mm.

The following ingredients are added to the granulated
active substance, for each tablet:

24.862 mg of sodium carboxymethyl starch
24.000 mg of microcrystalline cellulose
0.500 mg of magnesium stearate

50.000 mg

This Sheet Has Been R,
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-19- The Exanples which follow are intended to illustrate the invention:
Exanple A (S)-1-(2-Piperidino-phenyl)-3-nethyl-1-butylamne A stirred
solution of 122 g (0.495 nol) of racemc 1-(2-

pi peri di no- phenyl)-3-nethyl-I-butylamne in 1000 mM of acetone is m xed
with 93.7 g (0.495 nol) of N-acetyl- ‘gﬁqwaninic acid. The mxture is
refl uxed ove ap t hano I n_Rhat ches total of
Zbout 50 m ) Rafety BiptaRne EARLAER Petanienel me; ApA pRPEURABdcen | of

to cool and Stmmdinvdiamgheraarenbompressed from this mixture.

Example 14

Tablets containing 0.5 mg of AG-EE 623 ZW

One tablet contains:
0.500 mg of active substance
0.250 mg of N-methylglucamine
. 0.075 mg of polyvinylpyrrolidone
\— 0.150 mg of polyoxyethylenepolyoxypropylene polymer
0.300 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C and the microcrystalline cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of

1 nmm.

The following ingredients are added to the active
substance granules for each tablet:

24.225 mg of sodium carboxymethyl starch

24.000 mg of microcrystalline cellulose
0.500 mg of magnesium stearate

50.000 mg

Round, biplanar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.

i i‘ﬂin




tenperature, the crystals obtained are renoved by suction filtering, washed
twice wwth 200 m of cold acetone at -15[err]C and then dried. The product
obt ai ned (98.9 g; nelting point: 163-166[err]C [err] + [err] (c =1 in

met hanol )] is recrystallised from 1000 m of acetone with the addition of
200 ml of nethanol, thereby obtaining-tKld -
(S)-1-(2-piperidino-phenyl)-3-nethyl-1- butylam ne as the addition salt of
N-acetyl - L- gixampdeit5acid. Yield: 65.1 g (60.4% of theory), Melting point:
168-171[err]C Cal cul ated: C 63.42 H 8.56 N 9.65 Found: 63. 64

8.86 960 [eril *oLstiln{S™1T0' By BE A% 623 zw

One tablet contains:
1.00 mg of active substance
0.50 mg of N-methylglucamine
0.15 mg of polyvinylpyrrolidone
0.03 mg of polyoxyethylenepolyoxypropylehe polymer
0.60 mg of microcrystalline cellulose

s Preparation:

The active substance and excipients are dissolved in
water at 90°C and the microcrystalline cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of

1 mnm.

The following ingredients are added to the granulated
active substance for each tablet:

23.22 mg of sodium carboxymethyl starch

24.00 mg of microcrystalline cellulose
0.50 mg of magnesium stearate

50.00 mg

Round, biplanar tablets weighing 50 mg and measuring
S mm in diameter are compressed from this mixture.

Example 16

Tablets containing 1.5 mg of AG-EE 623 ZW

One tablet contains:
1.500 mg of active substance

This Sheet Has Been Re
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The free amne is obtained as an oil by liberation, for exanple, with a
sodi um hydr oxi de or ammoni a solution, extraction with tol uene, ether,

et hyl acetate or nethylene chloride, for exanple, and drying, filtering and
evaporation of the extract in vacuo. The (S)-configuration of the am ne was
denonstrated as fol |l ows: - 20 - Reatt4dmof the amne with
(S')-1-phenethylisocyanate in ether to obtain the correspondi ng urea

derivative (neltifg756 mg ofgii-metharkglgcaming - 2.25[err] (¢ = 1 in
0.225 mg of polyvinylpyrrolidone

0.045 mg of polyoxyethylenepolyoxypropylene polymer
0.900 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C and the microcrystalline cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of

: 1 mm.
o
The following ingredients are added to the granulated
active substance for each tablet:
23.080 mg of sodium carboxymethyl starch
23.000 mg of microcrystalline cellulose
0.500 mg of magnesium stearate
50.000 mg
Round, biplanar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.
s Example 17

Tablets containing 2.0 mg of AG-EE 623 ZW

One tablet contains:
2.00 mg of active substance
1.00 mg of L-lysine
1.00 mng of polyvinylpyrrolidone
1.00 mg of polyoxyethylenepolyoxypropylene polymer
4.00 mg of microcrystalline cellulose

Sheet Has Been Replaced
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met hanol )], growing crystals from ethanol/water (8/ 1) and subsequent X-ray
structural analysis showed the (S,S )-configuration for the urea derivative
and consequently the (S)-configuration for the am ne used. Enantiomeric
purity was determ ned as follows: 1. Acetylation of a sanple of the am ne
with 1.3 equival ents of acetic anhydride4Bn—glacial acetic acid at 20[err]C
overnight. 2. _Investigation of the N-acetyl derivative (nelting point:

128- 132[ er r | SESRAURXION, 3 chiral phase HPLC col unm made by Baker, in

whi ch (S)-N-(3,5-dinitrobenzoyl)-2- phenyl glycine is covalently bonded to

am nopr opyl Ilcaqqﬁﬁq&($ rﬁt Iré:’{:ﬁe Iz‘fé‘f Ar@aésgxbegéc% cpor |ze 60 A

col umm | engt
microcrystalllne cellulose is suspended therein and the
dispersion is processed in a spray dryer. The following

ingredients are then added for each tablet:

20.35 mg of microcrystalline cellulose
20.00 mg of sodium carboxymethyl starch
0.65 mg of magnesium stearate

50.00 mg
e Round, biconvex tablets weighing 56 mg and measuring
5 mm in diameter are compressed from this mixture and
are given a flavour-masking coating of hydroxypropyl-
methylcellulose.
Example 18
Tablets éontaining 2.5 mg of AG-EE 623 ZW
One tablet contains:
2.50 mg of active substance
1.25 mg of L-lysine
s

1.25 mg of polyvinylpyrrolidone
1.25 mg of polyoxyethylenepolyoxypropylene polymer
4.10 mg of microcrystalline cellulose

Preparation:

The ingredients are dissolved in water at 90°C and the
microcrystalline cellulose is suspended therein and the
dispersion is processed in a spray dryer. Then the
following ingredients are added for each tablet:

Sheet Has Been Reﬁaced
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4.6 mm eluant: n-hexane/isopropanol (100/5); flowrate: 2 m/m nute;
tenperature: 20[err]C, UV-detection at 254 nm) Found: peak 1(R): peak 2(9S)
= 0.75% 99.25% ee (enantiomeric excess) = 98.5% (S). The (S)-am ne may be
converted into the dihydrochl oride hydrate thereof using ethereal hydrogen
chl ori de sol ution. N@Iting poi nt: 135- 14%{:Tdeconposition) Calc. (x [err] C
56.99 H 8.97 N_ 8. 21.02 Fou 56. 85 8.93

8. 38 21. 25 [é»Pr-]SO—mgzeflmH?%r@S%%%Wenﬁe&&H&ﬂs"Exanpl e B

N-Acetyl -N- [-(2-popso tignofplsadiun arkiodyymdthyldt etarchyl | - am ne

0.65 mg of magnesium stearate
50.00 mg

Round, biconvex tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture and
given a flavour-masking coating of hydroxypropylmethyl

cellulose.
Example 19
s Tablets containing 3.0 mg of AG-EE 623 ZW
One tablet contains:
3.0 mg of active substance
1.5 mg of L-lysine
1.5 mg of polyv1nylpyrrolldone
1.5 mg of polyoxyethylenepolyoxypropylene polymer
Preparation:
The ingredients are dissolved in water at 90°C and the
¢ solution is processed in a spray dryer. Then, for each
N

tablet, the following ingredients are added:

21.5 mg of microcryétalline cellulose
21.0 mg of sodium carboxymethyl starch
50.0 mg

Round, biconvex tablets weighing 50 mg and measuring

5 mm in diameter are compressed from this mixture and
given a flavour-masking coating of hydroxypropylmethyl
cellulose.

Sheet Has Been Replaced
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At anbient tenperature, 4.7 m (81.8 nmwl) of gl aci al - 21 - acetic
acid, .25.7 g (98.2 nmwbl) of triphenyl phosphine, 34.2 m (245 mwbl) of
triethylamne and 7.9 m (81.8 mwbl) of carbon tetrachloride are added to a
solution of 20 g (81.8 nmwl) of freshly Frepared

i sobutyl - (2-pi peri di no- phenyl)-keti m née % 200 nl of acetonitrile and the
resul ting n1£&H&§3|s §§|rred for 18 hours at anbient tenperature. It is

t hen evapora n vacuo and distributed between ethyl acetate and
water. The organic extract is dried and filtered and

Tablets containing 5 mg of AG~EE 623 ZW

One tablet contains: _
5.0 mg of active substance
2.5 mg of L-lysine
2.5 mg of polyvinylpyrrolidone
2.5 mg of polyoxyethylenepolyoxypropylene polymer

Preparation:

A
The ingredients are dissolved in water at 90°C and the
solution is processed in a spray dryer. Then, for each
tablet, the following ingredients are added:
19.0 mg of microcrystalline cellulose
18.5 mg of sodium carboxymethyl starch
50.0 mg
Round, biconvex tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture and
given a flavour-masking coating of hydroxypropylmethyl
cellulose.
A
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evaporated down in vacuo. The evaporation residue is purified by colum
chromat ography on silica gel (toluene/ethyl acetate = 10/ 1)ThisShest Has W

the (E)- formand then the (2)-form (E)-form Yield: 6.1 g
t heory), Melting point: 135-137 C (ethylacetate/petroleun1et
Cal cul ated: C 75.48 H 9.15 N 9. 78 Found: 4 75. 4
(2-form Yield: 3.1 g (13% of thegEﬁga P@lilng p0|nt 140- 143[err]C
(ethyl acetate) Cal cul ated: C 75.48 ; F- Found: 75. 56
9. 30 9.79 -
1. (S) (+)-2-Ethoxy-4~[N-[1-(2~piperidino-phenyl) -3-
methyl-l-butyl]aminocarbonylmethyl]-benzoic acid and the

salts thereof with inorganic or organic acids or bases.

2. Compound according to claim 1 which is
substantially optically pure.

3. Compound according to claim 2 having an optical
purity of at least ee = 95%. '
s 4. Compound according to claim 2 having an optical
purity of at least ee = 98%.

5. Physiologically acceptable salts of the compound
according to claims 1 to 4 with organic or inorganic
acids or bases.

6. Pharmaceutical compositions containing a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 together with one
or more inert carriers and/or diluents.

§ 7. Use of the compound according to claims 1 to 4 or
the physiologically acceptable salts thereof according
to claim 5 for treating diabetes mellitus.

8. Process for preparing pharmaceutical compositions
according to claim 6, characterised in that a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 is incorporated in
one or more inert carriers and/or diluents by a non-
chemical method.

9. Process for preparing the new compound according to
claims 1 to 5, characterised in that

Hllllll Hll" IIIM Hlll H llll



Exanpl e C N-Acetyl - N-[1-(2-pi peridi no-phenyl)-3-nethyl -I-buten-|-_yl]-am ne
17 m, (0.18 nol) of acetic anhydride are added dropw se, at an internal
tenperature of OC, to a stirred solution of 44 g (0.18 ribjsShestH laced
prepared isobutyl-(2- piperidino-phenyl)-ketimne in 440 ﬁﬂlﬁ eEII The
mxture is stirred for a further 3 hoor47at Qerr]C and f

anbi ent tenperature, then evaporated down in - 22 - vacuo, the

evapor at i on #edihrie(§-ing | Vb LoFEtay|

CH
3 CH3
. it
I
CH2
| gu
o ¢ —NH,
N/_\:_>
(1)
is reacted with a carboxylic acid of general formula
HOOC-CH,, W
OCZH5
(II)

wherein
W represents a carboxy group or a carboxy group
protected by a protecting group,

or with a reactive derivative thereof, optionally
prepared in the reaction mixture, and subsequently, if
necessary, any protecting group used is cleaved or

b) an (S)-compound of general formula

L



acetate and extracted several tines with aqueous sodi um hydrogen carbonate
sol uti,on. The organic phase is dried, filtered and evaporﬁheﬁwdmkn&kaekmw
vacuo. The evaporation residue is purified by colum chro

silica gel (toluene/ethyl acetate = 5/1), eluting first th

then the (Z)-form (E)-form Yield: 3.0 ﬁ (5.8% of theory), (Z)

Yield: 17.8 g (34.5% of theory), Melting point: 139-141[err]C (ethyl

acetate) Calculated: GH5.48&xH 9.15 N 9.78 Found: 75. 68 8. 99
9.86 Exanple D N

CH

l

CH2

c-—— NH - CO - CH, A

C2Hs
(II1)
wherein

A represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or

hd hydrogenolysis is cleaved or
c) an (S)-compound of general formula
qﬁi //CH3

CH

|

CHZ

: ———-NH - CO - CH2
OH

I\ (IV)

wherein

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, o

is reacted with a compound of general formula
Z ~ CH, - CHy (V)

wherein

Z represents a nucleophilically exchangeable group or,



N-Acetyl -N-[(S)-1-(2-pi peridino-phenyl)-3-nethyl-1- butyl] TEsH& His Bk

(1.99 bl ) of (Z)- N acetyl-N-[ 1- ( 2- pi peri di no- o Beplaced

phenyl ) - 3-nmet hyl - 1- buten-1-yl ] -am ne, nelting point 139- 141[,&!"&“!"%‘2’” llL
e

di ssolved in 10 mM of degassed sol vent mxture (nethanol/ et
= 5/1) under an Argon atnosphere and 3d88d~to a solution of 16.8 ng (1 nol

% of the YORI - cat al yst d.f ' - Pl=
(57 2,2 bigaReh Y ITbsHF e 1ACERE DRV FORDI FEOp, | EBREPERAEE Srd codi um
acetate), andlidzd qroyp, Samd| séhsequentiy ubft pecessapyopaxcasppund0 nl  of

degassed solcﬁig\% &%éﬁgd(u g%%i&é@y},;nﬁ%&pbﬁé{]ggyg?al éx- The reaction

m xture is nto an a Ich Ts evac

d) a compound of general formula

©[Y—CO—CH2 ’
N >
OCZHS

(VI)
wherein _ _
W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and
Y represents a group of the formula

cH
cF B \3\CH CH3\ /CH3
H - CH
N cH cH, \ / or .
c
I
c

3

- NH-, - C - NH~- - C==N-

\_ . is enantioselectively reduced and subsequently, if
necessary, a compound thus obtained is hydrolysed or

e) an (S)-compound of general formula
CH CH '

XN/

3

C——NH - CO - CHZ w"

@N ) OCZHS

* ¢ L M s *

(VII)




10[err] mbar. It is rinsed several tines mnth hydrogen at 4 bar and the
m xtuge is then hydrogenated at 30[err] C under 100 bar EhltSHeetIHaeBderuﬁE

upt ake has ceased (170 hours). Then the reddish brown so
evapor at ed - 23 - down in vacuo, the evaporation reS|
with 30 M of n-hexane and filtered hot éh) renove any insoluble matter.
When t he f||t ate cools, crystallisation occurs. Yield: 0.31 g (54% of
t heory). vel 8 BO|nt 127-131[err] C

W" represents a group which can be converted into a

carboxy group by oxidation is oxidised or

f) a mixture consisting of any desired amount of the
(S) -enantiomer of general formula

Cﬂi /CH

CH

-——NH - €O - CH, We
s
: > OC, H,
(VIII)

and any desired amount of the (R)-enantiomer of general

formula
?Qj//F“3

CH

1

CHZ

l ..H

"~ NH - CO - CH, W

o/
N OC,Hg
(IX)

wherein

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, is separated and

a compound thus obtained is, if necessary converted by
recrystallisation into a compound with a higher
enantiomeric purity, crystallisation from ethanol/water
(2/1) producing the high melting form with a melting

I L



enantionmeric purity: ee = 82% (S) [HPLC nethod: see Exa Qg
facenic N-acetyl-amne of nelting point 154-156[err]C cg%’

lm%@e
rom

the insol uble matter obtained when boiling with 30 ml of ﬁiﬁ“ l
further decoction wth n-hexane, f||trat|on and crystaLI| '
hexane sol ution. Exanple E
(S)-1-(2-Piperjdino- phenyl yl -1 343 47
N-acetyl - N- [RESDR-@5-17 @t Hl%dpn% ?u%y n%§?n 3 y?ftﬁﬁxgéﬂ(neltlng
poi nt: 128- ldMer LeoTudfe 46/ 3) epreducing tihe 1Dowtneltingcformawith

EggggﬁPngggPaC| fég pOanOU£sggtfgf 809&3& and poured into a m xture of

a compound thus obtained is converted into the salts
thereof, particularly into the physiologically
acceptable salts thereof with organic or inorganic acids
or bases.

10. (S)-3-Methyl-1-(2-piperidino-phenyl)-1l-butylamine
and the acid addition salts thereof.

11. New compounds of general formulae

CH3 CHB

CH

CH2

',H
[::::I: C— NH - CO - CH, A
| C,H
> 275 (III)

' CHy CHy
- N

|
CH

C——NH - CO - CH2 '

OH
N

2

(IV)
and

\\Il\ll\ \\\l\\ |||\\ \\I\l \\ \Il\



and ice. The mxture is extracted twice with ethyl acetate,. e organlc
phase.js washed with water, dried and filtered and then ev hqm
vacuo. Yield: 0.84 g (98.8%of theory) oily amne. By re-a

0.42 m (1.3 equivalents) of acetic anhydride in 8.4 m of

acid overni ght at anbi ent tenperature, §§porat|on I n vacuo, dlstrlbutlon
of the evaporation residue between ethyl acetate and saturated aqueous
sodi um bi carbonat e sol uti ofBghen®8sying, filtering and evaporation of the
organi c extract in vacuo, 0.3 (84.7% of theory) of N- acetyl-N[(S)

- (2- pi peri di no- phenyl) - 3- nethgh-l-butyl] am ne are obtained (nelting
point: 130-132[err]C, CH
2

C———NH - CO - CH2 w"
@ : > OCHZH5

(VII)
wherein
. A represents a group which can be converted into a
et carboxy group by hydrolysis, thermolysis or
hydrogenolysis,

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and

W" represents a group which may be converted by

oxidation into a carboxy group, and the addition salts
thereof.

o/
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- 24 - ee = 99.4% . Exanple F Ethyl

2t boxy- 4- [ N- (1- (2- pi peri di no- phenyl ) - 3- net hyl - This Sheet Has Been Repla
but en-1-yl)-am nocar bonyl net hyl ] - benzoat e Prepar ed from l"‘ "," II”"’
I sobutyl - (2- pi peri di no-phenyl ) -ketim ne

3- et hoxy- 4- et hoxycar bonyl - phenyl aceti ¢ é%?d'analogously to Exanple B.

Purification by col um chronmat ograph |ld ca gel (toluene/acetone =
10/1), eluting first the (E)-forn1an§ﬂ¥#§%g#%e (2)-form (E)-form Yield:
4% of -t heory,

The present application relates to the new (S) (+)-2-
ethoxy-4-[N-[1-(2-piperidino~-phenyl)-3-methyl-1~butylj-
aminocarbonylmethyl]-benzoic acid and the salts thereof,

— which have valuable pharmacological properties, namely
an effect on the intermediate metabolism, but
particularly the effect of lowering blood sugar.

The invention also relates to the new intermediate
products of formulae I, III, IV and VII and the addition
salts thereof.

The new compounds can be produced using methods which
are known for analogous compounds.



ME;I ting point: 101-103[err]C Calculated: C 72.77 H8.00 N 5.85 Found:
72.-74 - 7.78 5.86 (2)-form Yield: '28 1% of theory, Melting point:
124-127[err] C (petrol eum et her/toluene = 5/1) Calculated: C 72.77 H 8.00
N 5. 85 Found: 72.90 7.86 5. 88 Exanmpl e G
N[(S)-1-phenethyl]-N-[(S)-1-(2-pi peridino-phenyl)-3-

nmet hyl -1 -butyl]-amne 17 g (49 mwl) of N[(S )-I|-phenethyl]-isobutyl-(2-
pi peri di no- phenyl )-ketim ne, boiling point 150- 155C/ 0.3 torr [ prepared
fromisobutyl - (2-piperidino- .
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sphenyl)-ketone and (S )-I-phenethyl-amne (made by Fluka, ee = 99.6% in
t'6l uérie+ triethyl am ne by dropw se addition of a solution of titanium -
25 - tetrachloride in toluene] are dissolved in 170 m of anhydrous
ethanol. 1.7 g of titaniumtetrai sopropoxide and 8 g of Raney nickel are
added and the m xture is hydrogenated at 50C under 200 bar of hydrogen.
After 20 hours a further 8 g of Raney nickel are added and the m xture is
hydr ogenat-ed for a further 52 hours under the sanme conditions. The catal yst
is filtered off over a
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Iaxer"b'f' ‘Celite on a G3-ness and the filtrate i s evaporated

qloxyts-£ 1fos

- Yi€eld: - 13.1 g (76.6% of theory), Boiling point: 152[err]C/0.2 torr

down i n vacuo. .

Calculated: C 82.23 H 9.78 N-7.99 Found: - 82. 00 10. 03 7.74
[ a]#0= - 55 ;1Rrprr1 (¢ =1.1in nmethanol) The diastereoneric purity is
det er mi n<d byREFUATER SHEETHr 008G RPL8 HPLC co urm;{magmg W 3
( Ger many}{] Delctiptiod epged:...250 pagagwi t h antinter ni' agesfs
particl e | €eim(@) [ er pdz0u _,&!_,qamg Ldma;t.hanol / di oxanefQ:1% aqueal aged . '_;,;:'
acet at e HOl DidwoRk(s)adpass ed. b9, 5—61 ___________ with aceti fcmey_m g;;'('13\57; éLd Y
tenper at {TeAbRAEET 1 | faged V- 48] gg%'.en...ct 254 M | B ) bsrinet - paged . (0 paged o,
DATE OF RECEIPT ..o ’ :
DATE OF RECEIPT...ol5(% ..
(S) (+) -2-Ethoxy~-4~-[N-[1-(2-piperidino-phenyl) -3-methyl-
1-butyl]aminocarbonylmethyl]~-benzoic acid.
- EP-B-0147850 describes inter alia the racemate of 2-
o ethoxy-4~[N~[1-(2-piperidino-phenyl)-3-methyl-1~butyl]-
3 aminocarbonylmethyl]-benzoic acid (Code No.:
AG-EE 388 ZW) of the formula

CH CH
3 3
X ?H/
CH2

CH - - -
H - NH - CO - CH, — COOH -

' OC. H.
N: > 2"s

and EP-B-0207331 describes two other polymorphous forms
of this compound. This compound and the physiologically
acceptable salts thereof have valuable pharmacological
properties, namely an effect on the intermediate
metabolism, but more particularly the effect of lowering
blood sugar.

The two enantiomers of this compound, namely (S) (+)-2-
ethoxy-4-~[N-[1-(2-piperidino-phenyl)-3-methyl-1-butyl]-
aminocarbonyimethyl]—benzoic acid (Code No.: AG-EE

623 ZW) and (R)(-)-2-ethoxy-4-[N~[1~(2~-piperidino-
phenyl)—3-methy1 1—buty1]amlnocarbonylmethyl]benz01c
acid (Code No.: AG EE 624 ZW) have been tested for their-

Thns is the repiacement sheef -

1 0 MG 9%

Date:




Found: peak 1(S,S'): peak 2(R S') = 98.4% 1.4% de (diastereoneric excess)
= 97.0% (SS'). Exanple H (S)-1-(2-Piperidino-phenyl)-3-nethyl-1-butyl ani ne
12.5 g (36 mwl) of NN[(S )-I-phenethyl]-N[(S)-1-(2- '

pi peridi no-phenyl)-3-nmethyl -l-butyl]-amine with a de of 97.0% (SS' ) are
dissolved in 125 m of water and 3.6 nl_ gf _conc. hydrochloric acid. 1.3 g
of (10% palladium charcoal are added and the m xture is hydrogenated at

50[err] C und b f t g%“gﬁgy t ake has ended (-10
hours) the mﬁifgflegihg ¥i p%ég{egg"?&/eé?a tay;%rp 0 ie{he%?'o renove the .
cat al yst.

It was found, surprisingly, that the (S)-enantiomer
(AG-EE 623 ZW) is the effective enantiomer and its
effect lasts longer than 6 hours in the rat.

On the basis of these findings in the rat, it seens
appropriate to use exclusively AG-EE 623 ZW in humans,
thereby reducing the dose by 50%, compared with the dose
of AG-EE 388 ZW. This and a relatively long period of
activity have been found in humans. However, it was
also found in the human studies that AG-EE 623 ZW has
surprising pharmacokinetic properties which could not
have been foreseen on the basis of the AG-EE 388 ZW
data. AG-EE 623 ZW thus has surprising theraﬁeutic
advantages over the racemate AG-EE 388 2ZW.

The surprising findings in humans are:

(a) The AG-EE 623 ZW levels fall more rapidly towards
zero than the AG-EE 388 ZIW levels, even when the dosage
is absolutely the same, which could not be expected in
view of the relatively long period of activity.

(b) In relation to the lowering of blood sugar achieved,
substantially lower plasma levels of AG-EE 623 ZW occur
than might have been expected by halving the dosage of
AG~-EE 388 ZW.

(c) The blood sugar lowering activity occurs more
rapidly after the administration of AG-EE 623 ZW than
after the administration of AG-EE 388 ZW.

The amazing difference between the two enantiomers is
the fact that the effective enantiomer, AG-EE 623 2ZW, in
- spite of having a relatively long period of activity, is
surprisingly eliminated more rapidly than the '
ineffectiveienanﬁibmer, AG-EE 624 ZW, as demonstrated by
Figures 1 and 2. After ‘the administration of'thé'
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- 26 - The filtrate is nade al kaline with conc. ammonia with the addition

of 1ce and extracted with ethyl acetate. The organic extract is dried and

filtered and evaporated down in vacuo. Yield: 6.4 g (72.1% of theory),

Boi$ing point: 115-117C/ 0.4 torr Enantioneric purity: ee = 93.5%(S) (HPLC

nmethod (after previous acetylation): seejExanple A]. Exanple |

N-[(R)-I-phenethyl]-N[(S)-1-(2-piperid no-phenyl)-3-

net hyl -1 - but yhtepgt8e €nh&oliHbireRceivéd 8nbAtSomBM| AGAEE 624 zw, is

N—[(R‘)-l-pheneth¥IL- . .
therefore present not only as an unnecessary additive in

plasma concentrations which are just as high as those of

the effective enantiomer, AG-EE 623 ZW, but is present

in unexpectedly higher maximum and long-lasting levels.

The effect of this, e.g. on administration of a tablet

containing 2 mg of AG-EE 388 ZW or one tablet containing

1 mg of AG-EE 623 ZW to 12 and 6 test subjects,

respectively, is that the maximum concentrations are

84 + 25 and 28 * 18 ng/ml, respectively, and the

concentrations after 4 hours are 19 + 8 and

0.7 * 1.0 ng/ml, respectively, after 5 hours 13 * 6 and

0.3 £+ 0.7 ng/ml, respectively, and after 6 hours 10 + 6

and 0.3 * 0.7 ng/ml, respectively.

The surprisingly quick onset of the lowering of blood
Sugar by AG~-EE 623 ZW, compared with AG-EE 388 ZIW, is
particularly advantageous for diabetics, since the rapid
onset results in optimum control of the disease.

Thus, compared with the administration of AG-EE 388 ZW,
the surprising advantage of the administration of AG-EE
623 ZW is that unnecessarily high and long-lasting
levels of the substance in the body are avoided, which
is of major importance in long term therapy, such as
that of diabetic mellitus.

Human studies have shown that the new (S)-enantiomer,
namely (S) (+)-2-ethoxy-4~[N-[1-(2-piperidino-phenyl)~-3-
methyl-1-butyl jaminocarbonylmethyl]-benzoic acid, as a
vehicle of blood sugar-lowering activity, is far
superior to AG-EE 388 ZW, because of its surprisingly
rapid elimination from the blood, which was not
foreseeable in view of its relatively long duration of
activity, and these superior qualities go far beyond the
"normél“ advantage of an ehantiomer over its racémate,
namely the adﬁantagé‘gf halving the dose.

This s the replscemernt shoef

I ‘5 Q AUG 1:995



(2-pi peridino-benzal di m ne) [prepared from equi nol ar anounts of

2- pi peri di no- benzal dehyde and (R )-1- phenet hyl am ne by standi ng overni ght
at anbi ent tenperature and subsequent drying with sodi um sul phate in ether
solmtion] in 20 m of. anhydrous tetrahydrofuran is added dropw se to a
solution of 27.4 mwbl (4 equival ents) of,isobutyl-nmagnesiumbromde in 22
m of anhydrous tetrahydrofuran, which is stirred in a bath at 60[err]C

After 18 houg IS@@&@ ;{W%Hréhégeta%ei‘é@ﬁtég 28l ghal fregnd a further

2 eqU|vaIents of nesi um bromd etrah drofuran

are added. /ﬁﬁk&+h1?Tﬁ%P%¥¥T4TENﬁQla{ZBBPEPF}@?2°EEBFVXPéﬁ?§m6F yl-
i sobut yl - ¥ tﬁt&mﬁ&&%aﬁypﬁeanglgidﬂaﬁlzameeaagal or aht gs)qhqut 90

hours at 80[5” hoxy—4n}§—P{ (ﬁ—plperldlno-phenyl)-3-methy1 ~1-
butyl]-aminocarbonylmethyl]~benzoic acid, which is
substantially optically pure, e.g. having an optical
purity of at least ee = 95%, preferably 98 to 100%, the
physiologically acceptable salts thereof with inorganic
or organic acids or bases, pharmaceutical compositions
containing this compound or the physiologically
acceptable salts thereof and processes for preparing
themn. '

According to the invention, the new compound is obtained
by the following methods:

'a) reaction of the (S)-amine of formula

CH CH
3 3
N ch
_l
CH2
P
C e NH

2 ()
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cool ed, excess conc. hydrochloric acid is added and the resulting mxture

i s evaporated to dryness in a water jet vacuum The evaporation residue is
di ssolved in water and made al kaline with conc. ammonia. It is extracted
wi tzh ether, the organic extract is-dried over sodium sul phate, filtered and
evaporated in vacuo. The evaporation residue is purified by colum

chromat ography on silica gel (toluenelécétﬁne = 95/5). - - 27 - Yield:

0.20 ¢ (8'3’39£ht2e85¥%bxygkglg i Obgtgege%g&e%gk%ula
HOOC-CH-2 1]

OC.,H

(1I1)
wherein _
W represents a carboxy group or a carboxy group
protected by a protecting group,

or with the reactive derivatives thereof optionally
prepared in the reaction mixture and, if necessary,
-subsequent cleaving of a protecting group.

Reactive derivatives of a compound of general formula II
may be, for example, the esters thereof such as the
methyl, ethYl or benzyl ester, the’thioestefs thereof
such as the methylthio or ethylthioesters, the halides
thereof such as acid chloride, the anhydrides or
imidazolides thereof.

The reaction is conveniently carried out in a solvent
such as methylene chloride, chloroform, carbon '
tetrachloride, ether, tetrahydrofuran, dioxane, benzene,
toluene, acetonitrile or dimethylformamide, optionally
in the presence of an acid-activating agent or a
dehydrating agent, e.g. in the presence of ethylchloro-
formate, isobutylchloroformate, thionylchloride, |
phosphorus trichloride, phosphorus pentoxide, N,N'-
dicyclohexylcarbodiimide, N,N'-dicyclohexylcarbodi-
imide/N-hydroxysuccinimide, N,N'-éarbonyldiimidazole or
N,N'-thionyldiimidazole or triphenylphosphine/carbon
tetrachloride, or an agent which activates the amino

' group, e.g. phosphorus'trichloride, and optionally in
the presence of an inorganic base such as sodium
carbonate or. a tertiary-ofgaﬁic base such as

This is th’e repl'a'ceme"nt S'hé_et |
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The. di astereoneric purity is determ ned by HPLC as in Exanple G Found:
peak 1(R R ): peak 2(SR) = 4.4%95.6% de (diastereonmeric excess) = 91.2%
(S,R). In an anal ogous m xture with 2.0 g of the Schiff's base and a total
of & equival ents of isobutyl-nmagnesi um bromi de i'n toluene/tetrahydrofuran
(4/1) and wth the addition of 596titagi$nil\0-tetraisopropoxfde and
heating for 60 hours at 100[err]C in a gtass tank, a yield of 5% was

achi eved mnt@rf

(S)-1-(2- Pi per 18 }S?;‘ﬁgﬁefs{qf(gﬁg%ﬁiP EP%% ha (ELRULEARECYRLY; SETYS g
(0. 428 nu@l)agfsgﬂ?@ﬁ&) at temperatures between -25 and 250°C, but
phenet hyl ] - NsféRardnig- QtpﬁéhﬂéPQtHPSEVBEt§egﬁthib *k- and the boiling
temperature of the solvent used. The reaction may also
be carried out without a solvent and moreover any water
" formed during the reaction may be removed by azeotropic
distillation, e.g. by heating with toluene using a water
separator, or by the addition of a drying agent'such as
magnesium sulphate or molecular sieve.

If necessary, the subsequent cleaving of'a protecting
group is preferably carried out by hydrolysis,
conveniently either in the presence of an acid such as
hydrochloric, sulphuric, phosphoric, trifluoroacetic or
trichloroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isopfopanol or
water/dioxane at temperatures between -10 and 120°C,
e.g. at femperatures between ambient temperature and the
boiling temperature of the reaction mixture. |

A tert.-butyl group used as protective group may also be
cleaved thermally, optionally in an inert solvent such
as methylene chloride, chloroform, benzene, toluene,
tetrahydrofuran, dioxane or glacial acetic acid and
preferably in the presence of a strong acid such as
trifluoroaéetic, hydrobrdmic, p-toluenesulphonic,
sulphuric, phosphoric or polyphosphoric acid.

Moreover, a benzyl group used as protective group may
also be cleaved hydrogenolytically in the presence of a
hydrogenation catalyst such as palladium/charcoal in a
suitable solvent such as methanol, ethanol,

| " ethanol/water, glacial acetic acid, ethyl acetate,
-dioxene or dimetﬁylformamide.
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butyl]-amde (de = 91.2%, 0.47 m (0.47 mwbl) of 1N hydrochloric acid and
1.5 M of water.is hydrogenated in the presence of 20 ng of 10%

pal | adi um charcoal for 5 hours at 50[err] C under 3.4 bar of hydrogen. The
mxture is filtered over kieselguhr, nmade al kaline with conc. amoni a and
extracted with ethyl acetate. The extract is dried, filtered and evaporated
I n vacuo. Yield: O. 066 g (62 8% of theor¥)s Melting point: < 20[err]C

Enantioneric purity: 87.6% (S) [HPLC nmethod (after previous
acety|at,0np-fg;gqg&ﬂﬁ)qp/@S)—compound of general formula

CH CH
3 3
\ /
CH

CH2

NH - cO - CH, a
@[ C,He

A represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or
hydrogenolysis.

(I1I)
wherein

Examples of hydrolysable groups include functional
derivatives of the carboxy group such as the
unsubstituted or substituted amides, esters, thioesters,
orthoesters, iminoethers, amidines or anhydrides
thereof, a nitrile group, a tetrazolyl group, an
optionally substituted 1,3-oxazol-2-yl or 1,3-oxazolin-
2-yl group and

examples of thermolytically cleavable groups include the
esters with tertiary alcohols, e.g. a tert.butylester,
and

examples of hydrogenolytically cleavable groups include
the aralkyl groups, e.g. a benzyl group.

The hydrolysis is conveniently carried out either in the
presence of an acid such as hydrochloric, sulphuric,
phOSphofic, trifluoroacetic or trichloroacetic acid or
in the presence of a base such as sodium hydroxide or
potassium hydrox1de in a sultable solvent such as water,
water/methanol ethanol, water/ethanol
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- 28 - Exanple 1 Ethyl (S)-2-ethoxy-4-[N-(I-(2-piperidino-phenyl)-3-
nmet'hyl-1-butyl)-am nocar bonyl net hyl ] - benzoate 0.48 g (1.91 mvbl) of

3- et hoxy- 4- et hoxycar bonyl - phenyl acetic acid, 0.60 g (2.29 mwol) of
trigphenyl - phosphine, 0.80 m (5.73 mwl) of triethylam ne and 0.18 m
(1.91 mwol) of carbon tetrachloride are added successively to a solution of
0.47 g (1.91 mwbl) of (S)- 3-nethyl-I-E28piperi di no-phenyl) - 1-butyl am ne
(ee = 98.5% in 5 m of anhydrous acetonitrile and the resulting m xture is
stirred for YotRE{isopropaprdnrern sMyferi/diaxang jts HemReXa &GSt ed down in

vacuo and di petifeshed1betawaen 2et-lty edcat alite tanaritliresl etween
ambient temperature and the boiling temperature of the
reaction mixture.

If A in a compound of general formula III represents a
nitrile or aminocarbonyl group, these groups may be
converted into the carboxy group by means of 100%
phosphoric acid at temperatures between 100 and 180°C,
preferably at temperatures between 120 and 160°C, or
using a nitrite, e.g. sodium nitrite, in the presence of
an acid such as sulphuric acid, whilst the latter may
conveniently be used as solvent at the same time, at
temperatures between 0 and 50°C.

If A in a compound of general formula IITI represents a
tert.butyloxycarbonyl group, for example, the tert.butyl
group may also be cleaved thermally, optionally in an
inert solvent such as methylene chloride, chloroform,
benzene, foluene, tetrahydrofuran, dioxane or glacial
acetic acid and preferably in the presence of a strong
acid such as trifluoroacetic acid, hydrobromic acid, p-
tolueneéulphonic acid, sulphuric acid, phosphoric acid
or polyphosphoric acid, at temperatures between 0 and
100‘C, preferably at temperatures between 20°C and the
boiling temperature of the solvent used.

If A in a compound 6f'general formula III represents a
benzyloxycarbonyl group, for example, the benzyl group
may also be cleaved hydrogenolytically in the presence
of a hydrogenation catalyst such as palladium/charcoal
in a suitable solvent such as methanol, ethanol,
methanol/water, ethanol/water, glacial acetic acid,
ethyl écetate, dioxane or dimethylformamide, preferably

~at temperatures between 0 and 50°C, e.g. at ambient
tgmpgrature and under a hydrogen.preséure of from 1 to
5 bar.
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organic extract is dried and filtered and evaporated down in vacuo. The
evaporation residue is purified by colum chronmat ography on silica gel

(tol uene/ ethyl acetate 10/1). Yield: 0.71 g (77.3% of theory), Melting
point: 110-112[err]C Calculated: C 72.47 H 8.39 N 5.83 Found:

72. 29 8.42 5.80 The enantioneric purity is determined by HPLC on a
chirgl phase HPLC col um made by Baker; ?n—which (S)-N

3, 5-di ni trobenzoyl -l eucine is coval ently bound to aminopropyl silica gel
(particle siQb:RGa?E%?PnPfsﬂﬁeﬂﬁéaPPmBG“deeﬁeQﬁQﬁ£a¥xﬂa5ﬁ$%%Hmﬁrr 2%0 nm
with an internal dianeter of 4.6 nm eluant: n-hexane/tetrahydro-

qsi //§H3
cH
|
ch,
II‘H
C——nNH# - co - cH, W’

N > - OH

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group,

(IV)
wherein

with a compound of general formula

Z - CH, - CH, | (v)

wherein _

Z represents a nucleophilically exchangeable group such
as a halogen atom, a sulphonyloxy group or, together
with the adjacent hydrogen atom, represents a diazo
group, optionally followed by hydrolysis or
hydrogenolysis.

The reaction is conveniently carried out with a
corresponding halide, sulphonic acid ester or sulphuric
acid diester, e.g. with ethyl bromide, ethyl iodide,
diethylsulphate, ethyl p-toluenesulphonate or ethyl-
methanesulphonate, or with diazoethane, optionally in
the presence of a base such as_sédium hydride, potassium
carbonate,lsodium hydroxide, potassium tert.butoxide or
triethylamine, pfeférably in a suitable solVeht.suéh as
acetdne,'diethylether,:tetrahYdrofuran, dioxane,
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furan/ nmet hyl ene chl ori de/ et hanol (90/10/1/1); flowrate: 2 m per mnute;
tenperature: 20[err]C, WV detection at 242 nm. Found: peak 1(R): peak 2(S)
= 0.75% 99.25% ee = 98.5%(9). - 29 - Exanple 2. Ethyl

(S)r 2- et hoxy-4-[ N-(1- (2- pi peri di no- phenyl) - 3- _ '

met hyl -1 - but yl ) - am nocar bonyl net hyl ] - benzoate 2. 77 g (11 mwbl) of

3- et hoxy- 4- et hoxycar bonyl - phenyl acetic1&id are added at anbi ent

tenperature é?rfdine or dimethylformamide at temperatures between 0

and 100°C, preferably at temperatures between 20 and
50°C.

If W' in a compound of general formula IV represents a
carboxy group, this can be converted intoc the
corresponding ester compound.

If necessary, the subsequent hydrolysis is carried out
either in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trifluoroacetic or
trichloroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isopropanol or ‘
water/dioxane at temperatures between -10 and 120°C,
e.g. at temperatures between ambient temperature and the
boiling temperature of the reaction mixture, or -

the subseﬁuent hydrogenolysis is carried out in the
presence of a hydrogenation catalyst such as
palladium/charcoal in a suitable solvent such as
methanol, ethanol, ethanol/water, glacial acetic acid,
ethyl acetate, dioxane or dimethylformamide under a
- hydrogen pressure of from 1 to 10 bar.

d) Enantioselective reduction of a compound of general
~ formula '

L

Y-CO-CH W’

(V1)
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solution of 2.71 g (11 mwbl) of anhydrous (S)-3-nethyl-
1- (2- pi peri di no- phenyl)-l-butylan1ne (ee = 98.5% in 30 mM of absolute
toluene and the mxture is stirred until dissolved. Then 2.38 g (11.55
mvbl ) of N, N - dicycl ohexyl-carbodiimnmde are added and the m xture is
stirred at anbient tenperature. After 24 hours a further 0.54 g (2.14 mbl)
of 3-ethoxy-4-ethoxycarbonyl - phenyl acetit acid and 0.48 g (2.33 nmwl) of
N, N - di cycl ohexyl carbodiim de are added and the m xture is stirred
over ni ght. | #heX¥edfen cooled to an internal temperature of +5[err]C and
suction filtereddpresrRpisilet ddid e Grdipier ali £IkoLys@sb6AyDNgeowpt h 5
m of toluene. The conbined toluene filtrates are evaporated down in vacuo
to a volunme of about 10 m. The resulting

having a total of 2 to 5 carbon atoms, wherein the alkyl

moiety of the alkoxy group may be substituted by a
phenyl group, and
¥ represents a group of the formula

CH CH CH
3
./CE?3 \K \ / 3
CH\ ~ /C\H H CH
~CH CH 1
\c/ 3 3 c/ or c’:H2
] |
- C ~ NH-, - C - NH- - C==N-

and optional subsequent hydrolysis.

The reduction is preferably carried out with hydrogen in
the presence of a suitable chiral hydrogenation catalyst
in a suitable solvent such as methanol, ethanol,
isopropanol, ethyl acetate, dioxane, tetrahydrofuran,
methanol/tetrahydrofuran, methanol/methylene chloride,
ethanol/methylene chloride of isopropanol/methylene
chloride at temperatures between 0 and 100°C, but
preferably at temperatures between 20 and 50°C, under a
hydrogen pressure of between 1 and 1000 bar, preferably
between 5 and 100 bar, and conveniently with the

~ addition of 0.1 to 5%, preferably 0.3 to 1%, of
titanium(IV)tetraisopropoxide, preferably with the
exclusion of oxygen from the -air. The reduction is.
preferably carried out with the (Z)-form of a compound
of general formula VI.

Examples of chiral hydrogenation catalysts are the
corresponding metal ligand complexes such as Ru(0CO-
CH,),[ (S) -BINAP], Ru,Cl,[(S)-BINAP], x N(C,H),,

. Rh[ (S)~-BINAP-NBD]C1l0, or Rh[(.-)—NORPHOS-COD]BF,..

:Durlng the catalytlc hydrogenatlon, a benzyloxycarbonyl
group may 51mu1taneously be reduced and converted 1nto
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solution is heated over the steam bath and petroleumether is added in
batches thereto (total of 55 m) until the turbidity remains. It is cooled
in ice, whereupon crystallisation takes place. It is suction filtered and
driied at 75[err]C/ 4 torr. The product obtained (4.57 g, nelting point
111-112[err]C, ee = 98.9% is suspended in 50 nm of petroleumether. The
m xture is heated over the steam bath ankR sufficient toluene is added in
batches (8 m in total) until a solution is obtained. This is then cool ed
in ice and sHe GRPPYeEPIW separate the crystals, which are dried at
75[err]C/ 4 torr. Yield: 3.93 g (74.3%of theory), Melting point:
117-118[err]ng%g%ggga%%' éﬁé7%u ée&dé%t3%yé¥éif§§s is carried out

either in the presence of an-acid such as hydrochloric,

sulphuric, phosphoric, trifluorocacetic or tri-

chloroacetic acid or in the presence of a base such as

sodium hydroxide or potassium hydroxide in a suitable

solvent such as water, methanol, methanol/water,

ethanol, ethanol/water, water/isopropanol or

water/dioxane at temperatures between -10 and 120°C,

e.g. at temperatures between ambient temperature and the

boiling temperature of the reaction mixture.

e) Oxidation of an (S)-compound of general formula

|
C-,-—-NH - co - CH, we

. H .
i > C_H
@N °C2"s

wherein : N

(VII)

W" represents a group which may be converted into a
carboxy group by oxidation.

An example of an oxidisable group of this kind might be
a formyl group ana the acetals thereof, a hydroxymethyl
group and the ethers thereof, an unsubstituted or
substituted acyl group such as acetyl, chloroacetyl,
propionyl, malonic acid-(1)-yl group or a malonic ester-
(1) -yl group. '

The reaction is carried out with an_pxidising agent in a
‘suitable solvent such as,water,.glacial_acetié”agid,
This is the replacement sheet
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Found: 72.44 8. 43 5.93 [err] (c=1.01 in methanol) - 30 -
Enantioneric purity: ee = 99.9% [ HPLC net hod: see Exanple 1] Exanple 3
(S)-2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-nethyl-I-

but.yl ) - am nocar bonyl net hyl ] -benzoic acid A solution of 3.79 g (7..88 nmbl)
of ethyl (S)-2-ethoxy- 4-[N-(l-(2-piperidino-phenyl)-3-nethyl-I-butyl)-
am nocar bonyl net hyl ] - benzoate (ee = 99 3% ~in 37 n1 of

methylene chloride, dloxane or glycoldimethylether at
temperatures between 0 and 100°C, but expediently at
temperatures between 20°C and 50°C. However, the
reaction is preferably carried out with silver
oxide/sodium hydroxide sblution, manganese
dioxide/acetone‘or methylene chloride, hydrogen
peroxide/sodium hydroxide solution, bromine or
chlorine/sodium or potassium hydroxide solution,
chromium trioxide/pyridine or pyridinium chlorochromate.

f) Separation of a mixture, consisting of any desired
- amount of the (S)-enantiomer of general formula

CH, CH,
N/
CH

i
CH

@‘——NH - CO -~ CHZ W’
: > OCZHS'

(VIII)
and any desired amount of the (R)-enantiomer of general
formula

%/ ”

CH

1

CH2

l..H )
- NH - CO - CH, W’

OC_H

N 25

(IX)
whe:ein

W' represents a carboxy group or an alkoxycarbonyl group
~having a total of 2 to 5 carbon atoms, wherein the alkyl
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ethanol is stirred in a bath at 60[err]C and 10 m (10 mwl) of 1N sodium
hydroxi de solution are added. After 4 hours stirring at 60[err]C, 10 nml (10
mvbl ) of IN- hydrochloric acid are added in the warmand the mixture is
left to cool to anbient tenperature. After inoculation and standing
overnight, the mxture is cooled for a further hour in ice, with stirring.
The crystals are separated by suction fil4ering and washed twice with 5 n
of water. They are then dried at 75[err]C up to a final tenperature of

100[ err] ¢/ 4 ®dety, of e dhka 5 QR IsaT PoIPIHdSHRS J& Fent oxi de.
Yield: 3.13 gphehil/Yrdug,heory), Melting point: 130-131[err]C (high-nelting
form Calculated: C 71.64 H8.02 NG6.19

preferably a 50/50 mixture, via the diastereomeric

adducts, complexes or salts thereof, and followed if

necessary by hydrolysis or hydrogenolysis.

The separation is preferably carried out using column or
HPL chromatography by forming the diastereomeric adducts
or complexes on a chiral phase.

If necessary, the subsequent hydrolysis is carried out
either in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trifluoroacetic or
trichloroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide in a suitable
solvent such as water, methanol, methanol/water,
ethanol, ethanol/water, water/isqpropénol or
water/dioxane at temperatures between -10 and 120°C,
e.g. at témperatures between ambient temperature and the
boiling temperature of the reaction mixture, or

the subsequent hydrogenolysis is carried out in the
presence of a hydrogenation catalyst such as
palladium/charcoal in a suitable solvent such as
methanol, ethanol, ethanol/water, glacial acetic acid,
ethyl acetate, dioxane or dimethylformamide under a
hydrogen pressure of from 1 to 10 bar. '

The (S)-enantiomer thus obtained according to the
invention, having an optical purity of, preferably, at
least 90% can be converted by fractional crystallisation
into an (S)-enantiomer having an optical purity of at '
least 95%, preferably 98 to 100%.

The same applles to the (S)-compounds accordlng to the
-.lnventlon of formulae III IV, and VII and’ more

_ This is the replacement sheet
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Found: 71. 48 7.87 6.39 [err] + 7.45[err] (c = 1.06 in

nmet hanol ) The enantioneric purity is determned by HPLC on a chiral phase
HPLC col umm made by ChroniTech (Sweden) with an AGP(al -acid gl ycopr ot ein)
phgse; internal dianeter: 4.0 mm length: 100 mm particle dianeter: 5
[efr]m Tenperature: 20[err]C, eluant: 0.1% aqueous [err] solution (=A) +
20% acetonitrile (=B), gradient increasesvithin 4 mnutes to 40% (B); flow
rate: 1 m per minute; W detection at 240 nm Retention time

(S) - enant i onpart2cudlariyt &he esterxs ¢herieed -(R) - enantioner: 4.1 mnutes.

The (S)-enantiomer thus obtained according to the
invention can be converted into the salts thereof, more
particularly, for pharmaceutical use, into the
physiologically acceptable salts thereof with inorganic
or organic acids or bases. Examples of such acids
include hydrochloric acid, hydrobromic acid, sulphuric
acid, phosphoric acid, lactic acid, citric acid,
tartaric acid, succinic acid, maleic acid or fumaric
acid and examples of bases include sodium hydroxide,
potassium hydroxide, calcium hydroxide, cyclohexylamine,
ethanolamine, diethanolamine, triethanolamine,
-efhylenediamine or lysine.

The compounds of formulae I to IX used as starting
materials are known from the literature in some cases or
may be obtained by methods known per se.

The (S)-amine of formula I can be obtained from the
corresponding racemic amine

by racemate cleaving, e.g. by means of fractional
crystallisation of the diastereomeric salts with
suitable optiéally active acids, preferably with N-
acetyl~L-glutamic acid, and if necessary
recrystallisation and subsequent decomposition of the '
salts, o " ' '

by column or HPL-chromatography on chiral phases,
optionally in the form of an acyl derivative,

or by forming diastereomeric compounds, then separating
and subsequently cleaving them.

- Md:ggver, the (S)famine.of formula I may be prepared

This is the replacement ‘sheet
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- 31 - Found: (S):(R) = 99.85% 0.15% ee = 99.7%(S). Wen'a sanple is
recrystallised from ethanol/water (2/1) the nelting point does not change.
When a sanple is heated in petrol eum ether/toluene (5/3) the undissolved
portion is filtered (nelting point: 130-131[err]C) and the filtrate is
rapidly cooled, the low nelting formof the title conmpound i s obtained,
nmelting point 99-101[err]C Calculated: 1€ -71.64 H 8.02 N 6.19 Found:

71. 66 7.97 6. 44 The Iom/nelt|ng formand the high nmelting formdiffer
in their infby- esankipsepestivepmedustion ugdng hydregedd Woths on spectra

(methyl ene cBl-gteflgl of a suitable chiral hydrogenation catalyst,
starting from a corresponding N-acyl-ketimine or
enamide, conveniently with the addition of 0.1 to 5%
titanium tetraisopropoxide, optionally with subsequent
cleaving of the acyl group such as the formyl or acetyl

group,

by diastereoselective reduction of a corresponding
ketimine or hydrazine chirally substituted at the
nitrogen atom, using hydrogen in the presence of a
suitable hydrogenation catalyst, expediently with the
addition of 0.1 to 5% titanium tetraisopropoxide, and
optionally followed by cleaving of the chiral auxiliary
group, e.g. the (S)-1l-phenethyl group, by catalytic
hydrogenolysis, or ;

by diastereoselective addition of a corresponding
organometallic compound, preferably a Grignard or
lithium éompound, to a corresponding aldimine chirally
substituted at the nitrogen atom, optionally with the -
addition of 0.1 to 10% titanium tetraisopropoxide,
subsequent hydrolysis aﬁd optional separation of the
resultihg diastereomers and subsequent cleaving of the
chiral auxiliary group, e.g. the (R)-1l-phenethyl group
by catalytic hydrogenolysis,

and if necessary the (S)-amine may be obtained in a
higher enantiomeric purity by salt formation with
suitable optically active acids, preferably with N-
acetyl-L-glutamic acid, and if necessary single or
multiple recrystaliisation and subseqﬁent decomposition
of the salt.

The compounds of general formulae III, IV and VII used
as startlng materlals are obtained by reactlng the (S)—
amine I with. a correspondlng carboxyllc acid or a
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I'f a sanple of the low nelting formis heated beyond its nelting point a
second nelting point is observed at 127- 130[err]C. If a sanple of the
lownelting formis recrystallised fromethanol/water (2/1), the high
meliting formis obtained. The high nelting formand the |low nelting form
were investigated by Differential Scanning Calorinetry (DSC) [Mettler

appar at us,

G ei f_ensee,

TA- 300 system neasuring cekl 17 BSC 20; made by Mettler, CH 8306

Switzerland] with the follow ng results:
reactive derivative thereof and optionally subsequently

. splitting off any protecting group used.

' The compound of general formula VI used as starting

material is obtained by acylating the corresponding
imino compound or the organometallic complexes thereof
with the corresponding carboxylic acid or with the
reactive derivatives thereof with optional subsequent
cleaving of an ester group.

The new (S)-enantiomer is virtually non-toxic; for
example, after a single administration of 1000 mg/kg
p-o. (suspension in 1% methylcellulose) to 5 male and 5
female rats, no animals died within the observation
period of 14 days.

In view of its pharmacological and pharmacokinetic
properties, the (S)-enantiomer prepared according to the
invention (AG~EE 623 ZW) and the physiologically
acceptable salts thereof are suitable for the treatment
of diabetes mellltus. ‘For this purpose, AG-EE 623 ZW or
the phy51ologlcally acceptable salts thereof, optionally
combined with other aqtlve substances, may be
incorporated in the conventional galenic preparations
such as plain or coated tabiets, capsules, powders,
suppositories, suspensions or injectable solutions. The
single dose for adults is 0.1 to 20 mg, preferably 0.25
to 5 mg, especially 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0
or 5.0 mg, once, twice or three times a day.

The present invention further relates to the new (S)-
amine of formula I which is a valuable intermediate
product for preparing the new (S)-enantiomer, and the
addition salts thereof with inorganic or organic acids.

'The present 1nventlon also relates to the new compounds

of general formulae III IV and VII whlch are valuable

This is the replacement shest
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- 32 - Compound of Heating rate 10*K/mn. Heating rate 3K/ mn.[err]

Exanpl e 3 High nelting Uniformmelting peak Uniformnelting peak form
with nelting tenpera- with nelting tenpera- ture of 133[err]C,

of 132[err]C, nelting enthal py: mel ti ng enthal py: 100 J/g

99’ 1 J/g Low nelting 1st peak at 57[err]C .1st peak at 54[err]C
form (very weak) '(\11§ry" weak; 2nd peak at 78[err]C
endot herm ¢) d _endot he i HieC t 104[err]C 3rd
endot her ni ¢ béﬁgmédi‘rér'ﬁ Ry CRBEr §95r Qrepar Thi°eRe” i <

enantiomer, and the addition salts thereof with

inorganic or organic acids.

This is the replacement sheet
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at 107[err]C 102 C, nelting enthal py: mel ti ng ent hal py

55 J/g 52 J/ g 4th endotherm c peak 3rd exothermc path-
at 132[err]C of the base |ine by nelting enthal py:
cr%stalllsatlon of 25 J/g t he substance nelting at 104C

endot herm c peak at 131[err]C neltlng tenperature 130[err]C mel ting
enthal py 52 J/ g Exanple 4 19

The Examples which follow are intended to illustrate the
invention:

Exanple A

(S) -1-(2-Piperidino-phenyl)~-3-methyl-1-butylamine

A stirred solution of 122 g (0.495 mol) of racemic 1-(2-
piperidino-phenyl)-3-methyl-1-butylamine in 1000 ml of
acetone is mixed with 93.7 g (0.495 mol) of N-acetyl-L-
glutaminic acid. The mixture is refluxed over a vapour
bath and methanol is added in batches (a total of about
80 ml) until a clear solution is obtained. After this
has been left to cool and stand overnight at ambient
temperature, the crystals obtained are removed by
suction filtering, washed twice with 200 ml of cold
acetone at -15°C and then dried. The product obtained
[98.9 g; melting point: 163-166°C; [a]d®= + 0.286° (c =1
in methanol)] is recrystallised from 1000 ml of acetone
with the addition of 200 ml of methanol, thereby
obtaining the (S)-1-(2-piperidino-phenyl)-3-methyl-1-
butylamine as the addition salt of N-acetyl-L-glutaminic
acid.

Yield: 65.1 g (60.4% of theory),

Melting point: 168-171°C

Calculated: C 63.42 H 8.56 N 9.65

Found: T 63.64 8.86 9.60

[@]®= + 0.357° (¢ = 1 in methanol)

The free amine is obtained as an oil by liberation, for
example, with a sodium hydroxide or ammonia solution,
extraction with toluene, ether, ethylacetate or
methylene chloride, for example, and drying, filtering

and evaporation of the extract in vacuo.

The (S)-conflguratlon of the amlne was demonstrated as
follows' ' B
“This is the replacement sheet”
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Et hyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-

net hyl -1 - but yl ) - am nocar bonyl net hyl ] - benzoate 0.79 g (1.65 mvbl) of ethyl
(2)-2-ethoxy-4-[N-(1-(2-

pi,f)e_ri di no- phenyl ) - 3-met hyl - 1- but en- 1-yl ) - am nocar bonyl - net hyl ] - benzoat e,
melting point 124-127.[err]C, are dissolved in 10 m of degassed sol vent
m xt ure (nmethanol / met hyl ene chl oride = 201y under an Argon at nosphere and
added to a solution of 17 ng of the NOYCORI -catal yst Ru(O - 33 -, [err]
(prepared frBeagtieh @ft fheSpmpRAPith (S')-l-phenethylisocyanate in

(S)-2, 2" -bi setHephesybbasAhtne) cértesponding urea derivative
{melting point: 183-184°C; [a]§°='— 2.25° (¢ =1 in
methanol) ]}, growing crystals: from ethanol/water (8/1)
and subsequent X~-ray structural analysis showed the
(S,S')~configuration for the urea derivative and
consequently the (S)-configuration for the amine used.

Enantiomeric purity was determined as follows:
1. Acetylation of a sample of the amine with 1.3
equivalents of acetic anhydride in glacial acetic acid
at 20°C overnight. _
2. Investigation of the N-acetyl derivative (melting
point: 128-132°C) by HPLC on a chiral phase HPLC column
made by Baker, in which (S)-N-(3,5-dinitrobenzoyl)-2-
phenyl-glycine is covalently bonded to aminopropyl
silica gel (particle size 5 um, spherical, pore size
60 A; column length: 250 mm with internal diameter
4.6 mm; eluant: n-hexane/isopropanol (100/5); flow rate:
2 ml/minute; temperature: 20°C; UV-detection at 254 nm.)
Found: peak 1(R): peak 2(S) = 0.75%: 99.25%,

ee (enantiomeric excess) = 98.5% (S).

" The (S)-amine may be converted into the dihydrochloride
hydrate thereof using ethereal hydrogen chloride
solution. B :

Melting point: 135-145°C (decomposition)

calc. (x H,0): C 56.99 H 8.97 N 8.31 Cl 21.02
Found: ' 56.85 8.93 8.38 21.25
[@]® =+ 26.1° (c = 1 in methanol)

Example B

-N-Acetyl-N-[1-(2-piperidino~-phenyl)-3-methyl-1-buten-1-

yl]-amine

At ambient temperature, 4.7 ml (81.8 mMol) of glacial
This is the replacement sheet
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bi napht hyl ], triethylam ne and sodium acetate) and 3 ng of titanium

tetrai sopropoxide in 10 m of degassed sol vent m xture (nethanol/nethyl ene
chloride = 5/1). The reaction m xture is drawn into an autocl ave evacuated
at_10-2 nmbar. This is flushed five tines with hydrogen at 5 bar and finally
hydr ogenated at 30[err]C and 100 bar until the hydrogen uptake has ceased
(154 hours). The reddi sh-brown sol uti on2ls -evaporated down in vacuo, the
evaporation residue is dissolved in 80 m of ether, filtered off fromthe
undi ssol ved &cetictaakds BS.Reand98t2anMplat of swAPbeRYlRhesERENSsUl ting

clear, brigh 3aY 'Jni’W(é Btﬁﬁbi)' 6f6\£§98&ﬁ&§zamdawnaha wagu@l The evaporation
resi due (Q.6 g I'S re l'uxed 60, m n- hexane an%&iétered hot to '
separate it {8 nBtMdol) of carbon tetrachlorlde are e
solution of 20 g (81.8 mMol) of freshly prepared
isobutyl-(2-piperidino-phenyl)~ketimine in-200 ml of
acetonitrile and the resulting mixture is stirred for 18
hours at ambient temperature. It is then evaporated
down in vacuo and distributed between ethyl acetate and
water. The organic extract is dried and filtered and
evaporated down in vacuo. The evaporation residue is
purified by column chromatography on silica gel
(toluene/ethyl acetate = 10/1), eluting first the (E)-
form and then the (Z)-form.

(E)-form: <
Yield: 6.1 g (26% of theory),

Melting point: 135-137°C (ethylacetate/petroleum ether)
Ccalculated: C 75.48 H 9.15 N 9.78

Found: o 75.47 9.35 9.70

Z)—-form: . _
Yield: 3.1 g (13% of theory),
Melting point: 140-143°C (ethylacetate)
Calculated: C 75.48 H 9.15 N 9.78
Found: 75.56 9.30 9.79

Exanple C

N-Acetyl-N-[1-(2-piperidino-phenyl)-3-methyl-1-buten-1-
yl]-amine

17 ml (0.18 mol) of acetic anhydride are added dropwise,
at an internal temperature of 0°C, to a stirred solution
of 44 g (0 18 mol) of freshly prepared isobutyl-(z— _
plperldlno—phenyl)-ketlmlne in 440 ml of toluene. The

d mixture is stirred for a further 3 hours at 0°C and for -
15 hours at amblent temperature, then evaporated down 1n

Thm'stherewacementsheet

¥ AUG 698

AR



insoluble matter. The filtrate is left to stand overni ght at anbient
tenperature. The crystals which are precipitated are filtered off. Yield:
0.45 g (56. 7% of theory), Melting point: 131-133[err]C (after sintering
froqm 120[err] C) Enantionmeric purity: ee = 39% (S) [HPLC nmethod: see Exanple
1] . Exanple 5 Ethyl (S)-2-ethoxy-4-[N-(I-(2-piperidino-phenyl)-3-

nmet hyl -1 - butyl ) - am nocar bonyl net hyl-] - ben2date 0.05 g (1.15 mvbl) of 55%
sodi um hydride in oil are added to a solution of 0.68 g (1.15 m\bl) of

et hyl (S)- 2Vaghooxfhe Evagoxatisimpadsdidue piredissdvad Hn -ethyl

butyl) - am nogRABE I EtRITRA e ddRll Itihd¥iWiith aqueous sodium

hydrogen carbonate solution. The organic phase is
dried, filtered and evaporatéd down in vacuo. The

evaporation residue is purified by column chromatography
on silica gel (toluene/ethyl acetate = 5/1), eluting
first the (E)-form and then the (Z)-form.

(E)-form:

Yield: 3.0 g (5.8% of theory),

(Z2)-form:

Yield: 17.8 g (34.5% of theory),
Melting point: 139-141°C (ethyl acetate)
Calculated: C 75.48 H 9.15 N 9.78
Found: 75.68 8.99 9.86

Example D

N-Acetyl-N=[ (S)~1-(2-piperidino-phenyl)-3-methyl-1-
butyl]-amine

0.57 g (1.99 mMol) of (Z)-N-~acetyl-N-[1l-(2-piperidino-
phenyl) -3-methyl-l-buten~l-yl]~amine, melting point
139-141°C, are dissolved in 10 ml of degassed solvent
mixture (methanol/methylene chloride = 5/1) under an
Argon atmosphere and added to a solution of 16.8 mg

(1 mol %) of the NOYORI-catalyst Ru(O-acetyl),[ (S)-BINAP]
(prepared from [Ru(COD)Cl,], with (S)-BINAP [= (S)-2,2'-
bis (diphenylphosphino)-1,1'~binaphthyl], triethylamine
and sodium acetate), and 3.4 mg (0.5 mol %) of titanium
tetraisopropoxide in 10 ml of degassed solvent mixture
(methanol/methylene chloride = 5/1). The reaction
mixture is drawn into an autoclave which is evacuated at
102 mbar. It is rinsed several times with hydrogen at

4 bar and the mixture is then hydrogenated at 30°C under
10Q bar until -the hydrogeén uptake has ceaséd-(l?O'

hours) . Then the_rédqishfbrbﬁﬁ-goluﬁibn is evaporated
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125-126[err]C, [err] + 12.87[err] (c = 1.01 in nethanol)] in 5 m of
anhydrous di net hyl formam de and the m xture is stirred for 0.5 hours at
anbi ent tenperature. Then a solution of 0.12 m (1.15 mwl) of ethyliodide
in 2.5 n - 34 - of anhydrous dinmethylformam de is added dropw se
thereto and the mxture is stirred for 5 hours at anbient tenperature. It

i s evaporated down in vacuo, the residu€3 s distributed between dilute
sodi um hydroxi de solution and chloroform the organic extract is dried,
filtered anddewapinavagugewkhpneyapgsatine Eegigug: isnrefluxed with

30 ml of n-hexane and filtered hot to remove any
insocluble matter. When the filtrate cools,
crystallisation occurs.

Yield: 0.31 g (54% of theory),

Melting point: 127-131°C .

enantiomeric purity: ee = 82% (S) (HPLC method: see
Example A].

14% of the racemic N-acetyl-amine of melting point
154-156°C can be obtained from the insoluble matter
obtained when boiling with 30 ml of n-hexane, by further
decoction with n-hexane, filtration and crystallisation
from the hexane solution. '

Exanplie E

(S) -1-(2-Piperidino-phenyl)-3-methyl-l1l-butylamine

1 g (3.47 mMol) of N-acetyl-N-[(S)-1-(2-piperidino-
phenyl)-3-methyl-l1-butyl]-amine (melting point:
128-133°C; ee = 99.4%] are refluxed in 10 ml of
concentrated hydrochloric acid for 5.5 hours, then
cooled and poured into a mixture of concentrated ammonia
and ice. The mixture is extracted twice with ethyl
acetate, the organic phase is washed with water, dried
and filtered and then evaporated down in yvacuo.

Yield: 0.84 g (98.8% of theory) oily amine.

By re-acetylation with 0.42 ml (1.3 equivalehts) of
acetic anhydride in 8.4 ml of glacial acetic acid
overnight at ambient temperature, evaporation in vacuo,

distribution of the evaporation residue between ethyl
acetate and saturated aqueous sodium bicarbonate
- solution then drying, filtering and evaporation of the
organic extract in vacuo, 0.83 g (84.7% of theory) of N-
'acetylfN-[(S)414(2—piperfdin6-phenyl)—3-méthy1¢1-buty1]- _-
‘amine are obtained'(ﬁeiting'point: 130-132°C; -

This is th_e replacement s_hp.ef
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residue is purified by colum chromatography on silica gel (toluene/ethyl
acetate = 10/1). Yield: 0.48 g (67% of theory), Melting point: 110-112C

Cal culated: C 72.47 H 8.39 N 5.83 Found: 72.61 8.54 5.97
Enantioneric purity: ee = 98.5% (S) [HPLC nethod: see Exanple 1]. Exanple 6
Ethyl (S)-2-ethoxy-4-[ N (1-(2-piperidino-phenyl)-3-

nmet hyl -1 - butyl ) - am nocar bonyl net hyl ] - bepzoat e Prepared from
(S)-2-hydroxy-4-[ N-(1-(2-piperidino- '
phenyl) - 3- meiehd -do mg)yl ) - anlnocarbonylnethyl] benzoi c acid anal ogously to
Exanple 5 using 2 equival ents of

Exanmple F

Ethyl 2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
buten-1-yl)-aminocarbonylmethyl]-benzoate

Prepared from isobutyl-(2-piperidino-phenyl)-ketimine
and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid
analogously to Example B. Purification by column
chromatography on silica gel (toluene/acetone = 10/1),
eluting first the (E)-form and then the (2)-form.

(E)-form:

Yield: 4% of theory,

Melting point: 101-103°C

Calculated: C 72.77 H 8.00 N 5.85
Found: 72.74  7.78 5.86

(Z)-form:

Yield: 28.1% of theory,

Melting point: 124-127°C (petroleum ether/toluene = 5/1)
Calculated: ¢C 72.77 H 8.00 N 5.85

Found: 72.90 7.86 5.83

Example G

N-[(S')-1-phenethyl]-N~[(S)-1-(2-piperidino-phenyl)-3-
methyl-l-butyl]-amine

17 g (49 mMol) of N-[(S')-1-phenethyl]-isobutyl-(2-
piperidino-phenyl)-ketimine, boiling point 150-
155°C/0.3 torr [prepared from isobutyl-(2-piperidino-
phenyl)-ketone and (S‘)—l-phenethyl-amine (made by
Fluka, eé'=.99;6%)ain'toluene,¥ triethylamine by' '

. dropwise addition of a solution of titanium
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sodi um hydride and 2 equivalents of ethyl iodide. Yield: 42%of theory,
Mel ting point: 110-112[err]C Calculated: C 72.47 H 8.39 N 5.83 Found:
72.61 8. 54 5.99 Enantioneric purity: ee = 98.3% (S) [HPLC net hod: see
Exampl e 1]. - 35 - Exanple 7 Ethyl
(S) (+) - 2- et hoxy-4- [ N- (I - (2- pi peri di no- phenyl ) - 3-
met hyl -1 - but yl ) - am nocar bonyl net hyl ] - ben2bate and
 tetrachloride in toluene] are dissolved in 170 ml of
anhydrous ethanol. 1.7 g of titanium tetraisopropoxide
and 8 g of Raney nickel are added and the mixture is
“hydrogenated at 50°C under 200 bar of hydrogen. After
20 hours a further 8 g of Raney nickel are added and the
mixture is hydrogenated for a further 52 hours under the
same conditions. The catalyst is filtered off over a
layer of Celite on a G3-mess and the filtrate is
evaporated down in vacuo.
Yield: 13.1 g (76.6% of theory),
Boiling point: 152°C/0.2 torr
Calculated: € 82.23 H 9.78 N 7.99
Found: 82.00 10.03 7.74

[@]®= - 55.3° (c = 1.1 in methanol)

The diastereomeric purity is determined by HPLC on a
Lichrosorb RP18 HPLC column made by E. Merck (Germany):;
column length: 250 mm with an internal diameter of 4 mm;
particle size: 7 pm. Eluant: methanol/dioxane/0.1%
aqueous sodium acetate solution, adjusted to pH 4.05
with acetic acid (135/60/5); temperature: 23°C; UV-
detection at 254 nm.

Found: peak 1(S,S'): peak 2(R,S') = 98.4%: 1.4%,

97.0% (S,S').

de (diastereomeric excess)

Exanple H

(S)-1-(2—Piperidino—pheny1)-3;methy1-1-buty1amine

12.5 g (36 mMol) of N-[(S')-1-phenethyl]-N-[(S)-1-(2-
piperidino-phenyl)~3-methyl-l1-butyl]-amine with a de of
97.0% (S,S') are dissolved in 125 ml of water and 3.6 ml
of conc. hydrochloric acid. 1.3 g of (10%)
palladium/charcoal are added and the mixture is
hydfogenated at 50°C under 5 bar'of hydrogen. 'After the
hydrogen uptake has ended (10° hours) the mixture is
f1ltered over a 1ayer of Cellte to remove the catalyst. '
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Et hyl (R)(-)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-

met hyl -1 - but yl ) - am nocar bonyl net hyl ] - benzoate 920 ng of et hyl
()-2-ethoxy-4-[ N (I|-(2-piperidino-

phenyl)-3-met hyl -1 -butyl)-am nocar bonyl net hyl ] - benzoate are separated, in
singl e doses of 10 ng, on a preparative chiral phase HPLC col unmm made by
Baker, in which (S)-N3,5-dinitrobenzoyl 2Pelicine is coval ently bonded to

am nopr opy! - Shld GAa9ladPAL el R SIAg A0 LETHl MLoifl! Wb REg i RS0 M
n- hexane/ t et rtaley dafitricon edthainns /ambtdwt mneted | withlceHBD/ 2024 €e; f| ow

te: 21.25 ) : ; 7 . 3 ti ,
irﬁ \(/a\hi ch firs e?%rerg;%#; %){e‘l?lan | B%E;H%p%%kgr% r%%t%%%e%ﬁg bflpStated "M

(S) (+) - enant d@wWY MHe4ACUn. s eluted. After evaporation
© Yield: 6.4 g (72.1% of theory),

Boiling point: 115-117°C/0.4 torr
Enantiomeric purity: ee = 93.5% (S) (HPLC method (after
previous acetylation): see Example A].

Example T

N-[ (R')-1-phenethyl]-N-[ (S)~1-(2~-piperidino-phenyl)-3-
methyl-1-butyl]-amine

. A solution of 2 g (6.84 mMol) of N~[(R')-1-phenethyl]-
(2-piperidino-benzaldimine) [prepared from equimolar
amounts of 2-piperidino-benzaldehyde and (R')=-1-
phenethylamine by standing overnight at ambient
temperature and subsequent drying with sodium sulphate
in ether solution] in 20 ml of anhydrous tetrahydroéofuran
is added dropwise to a solution of 27.4 mMol (4 -
equivalents) of isobutyl-magnesium bromide in 22 ml of
anhydrous tetrahydrofuran, which is stirred in a bath at
60°C. ' After 18 hours the bath temperature is increased
to 80°C and a further 2 equivalents of isobutyl-
magnesium bromide in 11 ml of tetrahydrofuran are added.
After 12 hours stirring at 80°C 2 equivalents of
isobutyl-maénesium bromide solution are added once
again. After about 90 hours at 80°C the mixture is
cooled, excess conc. hydrochloric acid is added and the
fesulting mixture is evaporated to dryness in a water
jet vacuum. The evaporation residue is dissolved in
water and made alkaline with conc. ammonia. It is
extracted with ether, the organic extract is driéd over

sodium sulphate, filtered and evaporated-in-?acuo. - The
‘evaporation residue-is_purified by column chromateraphy
‘on silica gel (toluene/acetone = 95/5). ' '
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I n vacuo, the follow ng are obtained fromthe correspondi ngly cut and
coflected fractions: Peak 1 fraction (R): 423 ng (crude), Peak 2 fraction
(S): 325 ng (crude). In order to renove any inpurities (including the
stabiliser 2,6-di-tert. butyl-4-methyl-phenol contained in the
tetrahydrofuran) the two fractions are each purified by colum :
chromat ography on 'silica gel (toluene/acztone = 10/1). (R)(-)-enantioner:
Yield: 234.5 ng (51% of theory), Melting point: 122-124[err]C (petrol eum
et her + acet ¥ihe)ldCalbcRlbaged8.C¥/ 2 thedy39 N 5. 83 Found: 72. 40

8.18 5'71Me1ting point: < 20°C
The diastereomeric purity is determined by HPLC as in

Example G.
Found: peak 1(R,R'): peak 2(S,R') = 4.4%:95.6%,
de (diastereomeric excess) = 91.2% (S,R').

In an analogous mixture with 2.0 g of the Schiff's base
and a total of 6 equivalents of isobutyl-magnesium
bromide in toluene/tetrahydrofﬁran (4/1) and with the
addition of 5% titanium(IV)-tetraisopropoxide and
heating for 60 hours at 100°C in a glass tank, a yield
of 5% was achieved with a de of 97.6% (S,R').

Example K

(S)-1-(2-Piperidino-phenyl)-3-methyl-1-butylamine

A solution of 0.15 g (0.428 mMol) of N-[(R')-1~
phenethyl]-N-[ (S)~1-(2-piperidino-phenyl)-3-methyl-1-
butyl]}-amide (de = 91.2%), 0.47 ml (0.47 mMol) of 1N-
hydrochloric acid and 1.5 ml of water is hydrogenated in
the presence of 20 mg of 10% palladium/charcoal for 5
hours at 50°C under 3.4 bar of hydrogen. The mixture is
filtered over kieselguhr, made alkaline with conc.
ammonia and extracted with ethyl acetate. The extract
- is dried, filtered and evaporated in vacuo.

Yield: 0.066 g (62.8% of theory),

Melting point: < 20°C

Enantiomeric purity: ee = 87.6% (S) [HPLC method (after
previous acetylation): see Example Aj.
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[err] [err] = - 8.3[err] (¢ =1 in nmethanol) (S)-enantioner: Yield: 131.2
ng (28. 5% of theory), - 36 - Melting point: 122-124[err] C (petrol eum

et her/acetone = 8/ 1) Calculated: C 72.47 H 8.39 N 5.83 Found: 72.28
8.44 5.70 [err]=+ 8.3[err] (C=1in nethanol) A chiral cell OD columm
made by Daicel is also suitable for separating the enantioners. The

(R -enantioner is - 28 -

Example 1

Ethyl (S)-2-ethoxy=-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate '

0.48 g (1.91 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid, 0.60 g (2.29 mMol) of triphenyl-
phosphine, 0.80 ml (5.73 mMol) of triethylamine and
0.18 ml (1.91 mMol) of carbon tetrachloride are added
successively to a solution of 0.47 g (1.91 mMol) of (S)-
3-methyl-1-(2-piperidino-phenyl)-1l-butylamine (ee =
98.5%) in 5 ml of anhydrous acetonitrile and the
resulting mixture is stirred for 20 hours at ambient
temperature. It is then evaporated down in vacuo and
distributed between ethyl acetate and water. The
organic extract is dried and filtered and evaporated
down in vacuo. The evaporation residue is purified by
column chromatography on silica gel (toluene/ethyl
acetate = 10/1).

Yield: 0.71 g (77.3% of theory),

Melting point: 110-112°C

Calculated: C 72.47 H 8.39 N 5.83

Found: 72.29 8.42 5.80

The enantiomeric purity is determined by HPLC on a

chiral phase HPLC column made by Baker, in which (8)-N-

3,5-dinitrobenzoyl-leucine is covalently bound to

aminopropyl silica gel (particle size: 5 um, spherical,

60 A pore size; column length: 250 mm with an internal

'7ﬁiameter of 4.6 mm; eluant: n-~hexane/tetrahydro-

furan/methylene chloride/ethanol (90/10/1/1):; flow rate:

2 ml per minute; temperature: 20°C; UV detection at

242 nn).

Found: peak 1(R): peak 2(S)
ee = 98.5% (S).

0.75%: 99.25%,

- This is the replacement sheet
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eluted after 6.8 minutes and the (S)-enantionmer after 8.5 minutes on a

colum 250 mmlong with an internal dianeter of 4.6 nm (eluant: absolute

et hanol / (n- hexane + 0. 2% di et hyl ami ne) = 5/95; tenperature: 40[err]C, UV-

detection at 245 nn). Exanple 8

(R) (-)-2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-net hyl -

"1- butyl)-am nocar bonyl net hyl | - benzoic-a@2d =« 0.4 [err] Prepared from 150 ng

(0.312 mwl) of ethyl (R (-)-2-

et hoxy- 4- [ N-Efawplei geri di no- phenyl) - 3-net hyl -1 -butyl) -

inynocarﬁony:-ne;hyl]-benzoate [melting point: 122- 124C;, [err]= - 8.3 (c
I n et hano saponification wth 1N sqdiu ' ' '

et hanol anal®B _gr&sggz—ethoxy—4-[N—(1—(2-pgperghqg%!%Iéﬁ%fyyfﬂlon 'n

methyl-1-butyl)-aminocarbonylmethyl]-benzoate

2.77 g (11 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid are added at ambient temperature to a
solution of 2.71 g (11 mMol) of anhydrous (S)-3-methyl-
1-(2-piperidino-phenyl)-1-butylamine (ee = 98.5%) in

30 ml of absolute toluene and the mixture is stirred
until dissolved. Then 2.38 g (11.55 mMol) of N,N'-
‘dicyclohexyl-carbodiimide are added and the mixture is
stirred at ambient temperature. After 24 hours a
further 0.54 g (2.14 mMol) of 3-ethoxy-4-ethoxycarbonyl-
phenylacetic acid and 0.48 g (2.33 mMol) of N,N'-
dicyclohexylcarbodiimide are added and the mixture is
stirred overnight. It is then cooled to an internal
temperature of +5°C and suction filtered to separate the
precipitate, which is washed once with 5 ml of toluene.
The combined toluene filtrates are evaporated down in
vacuo to a volume of about 10 ml. The resultinq
solution is heated over the steam bath and petroleum
ether is added in batches thereto (total of 55 ml) until
the turbidity_remains. It is cooled in ice, whereupon
crystallisation takes place. It is suction filtered and
dried at 75°C/4 torr. The product obtained (4.57 g:
melting point 111-112°C; ee = 98.9%)'is suspended in

50 ml of petroleum ether. The mixture is heated over
the steam bath and sufficient toluene is added in
batches (8 ml in total) until a solution is obtained.
This is then cooled in ice and suction filtered to
separate the crystals, which are dried at 75°C/4 torr.
Yield: 3.93 g (74.3% of theory),
Melting point: 117-118°C

calculated: C 72.47 H 8.39 N 5.83
Found: . = 72.44 ° 8.43 5.93
[aj§9=“+'§.4°-(¢ #'i.oiﬁih.methanol)
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Exanple 3. Yield: 95.8 ng (66.7%of theory), Melting point: 103-105[err]C

(tol uene/ petroleumether) Calc. (x 0.4 H20): C70.51 H8.01 N 6.09
Found: - 70.88 7.79 5.81 Mol ecul ar peak [err]:

Ca| cul ated: 452 Found: 452 [err]=- 6.5 (c =1 in nethanol)
Enantioneric purity: ee = 99.7% (R [HPhg oethod: see Exanple 3]. - 37 -

Enantiomeric purity: ee = 99.9% [HPLC method: see
Example 1] |

Example 3

(S) -2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]-benzoic acid

A solution of 3.79 g (7.88 mMol) of ethyl (S)-2-ethoxy-
4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-butyl) -
aminocarbonylmethyl]-benzoate (ee = 99.9%) in 37 ml of
ethanol is stirred in a bath at 60°C and 10 ml (10 mMol)
of 1N sodium hydroxide solution are added. After 4
hours stirring at 60°C, 10 ml (10 mMol) of IN-
hydrochloric acid are added in the warm and the mixture
is left to cool to ambient temperature. After
inoculation and standing overnight, the mixture is
cooled for a further hour in ice, with stirring. The
crystals are separated by suction filtering and washed
twice with 5 ml of water. They are then dried at 75°C
up to a final temperature of 100°C/4 torr in a vacuum -
drying cupboard over phosphords pentoxide.

Yield: 3.13 g (87.7% of theory),

Melting point: 130-131°C (high-melting form)

Calculated: C 71.64 H 8.02 N 6.19

Found: 71.48 7.87 6.39

[¢)®= + 7.45° (c = 1.06 in methanol)

The enantiomeric purity is determined by HPLC on a
chiral phase HPLC column made by ChromTech (Sweden) with
an AGP(al-acid glycoprotein) phase; internal diameter:
4.0 mm; length: 100 mm; particle diameter: 5 pum.
?empérature: 20°C; eluant: 0.1% agueous KH,PO, solution
(=A) + 20% acetonitrile (=B), gradient increase within 4
minﬁtes to 40% (B); flow rate: 1 ml per minute; uv _
detection at 240 nm. Retention time (S)-ehantiomer: 2.7
minutes; retention time {R)-enantiomer: ﬁ;l minutes.
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Example 9 (S)(+)-2-Ethoxy-4-[ N (1-(2-piperidino-phenyl)-3-nethyl -

| - butyl ) -am nocar bonyl net hyl ] - benzoic acid x 0.4 H20 Prepared from 89 ny
(0.198 mwbl ) of ethyl (S)(+)-2-

et hoxy-4-[ N-(1-(2- pi peridi no- phenyl) - 3- nethyl-lrbutyl)-

am nocar bonyl nmet hyl ] - benzoate [nel ting_ 122-124[err]C, [err] + 8.3 (c
= 1 in nmethanol)] by saponification with N sodlunlhydrOX|de solution in

et hanol anal egaual.y (k9 : Qﬁgnglg9385¥|ebd15@4 5 my (48. 8% of theory), Melting
poi nt: 102-103C (toluene petroleun1et her) Calc.: (x 0.4 [err] C 70.51 H

8.01 Found: ee = 99.7% {§)30 8.06 [err] =+ 6.7 (c = 1 in methanol)
When a sample is recrystallised from ethanol/water (2/1)

the melting point does not change. When a sample is
heated in petroleum ether/toluene (5/3) the undissolved
portion is filtered (melting point: 130-131°C) and the
filtrate is rapidly cooled, the low melting form of the
title compound is obtained, melting point 99-101°C.
Calculated: C 71.64 H 8.02 N 6.19

Found: 71.66  7.97  6.44

The low melting form and the high melting form differ in
their infra-red KBr spectra but not in their infra-red
solution spectra (methylene chloride).

If a sample of the low melting form is heated beyond its
melting point a second melting point is observed at 127~
130°C.

If a sample of the low-melting form is recrystallised
from ethanol/water (2/1), the high melting form is
obtained.

The high melting form and the low melting form were
investigated by Differential Scanning Calorimetry (DSC)
[Mettler apparatus, TA-300 system; measuring cell:.

DSC 20; made by Mettler, CH-8306 Greifensee,
Switzerland] with the following results:

This is the replacemen sheet
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Enantioneric purity: ee = 99.6% (S) [HPLC nethod: see Exanple 3]. Exanple
10°(S) -2-Ethoxy-4-[N(1-(2-piperidino-phenyl) -3-nethyl-1-

but yl ) - am nocar bonyl net hyl ] - benzoic acid 0.26 g (0.47 mwbl) of benzyl
(S).-2-ethoxy-4-[N-(I-(2-

pi pi eridi no-phenyl)-3-methyl -1-butyl)-am nggarbonyl- nethyl]-benzoate
(nmelting point: 91-92[err]C;, [errr]= + 9.5[érr]; c¢c = 1.05 in nethanol) are -
hydrogenated in 10 ml of ethanol using 0.12 g of (10% pall adi um charcoal

at 50[err]C

of f over ki eSemBoHRdand cHepsingedatond O K/piduo. Herd ing sata i30K/Midt due

is crystalliggdmpnraemet hanol /water (2/1).

red

High melting Uniform melting peak

form

with melting tempera-
ture of 133°C;
melting enthalpy:

100 J/g

Uniform melting peak
with melting tempera-
of 132°C;

melting enthalpy:
99.1 J/g

Low melting

1st peak at 57°C

1st peak at 54°C

form (very weak) (very weak;
2nd peak at 78°C endothermic)
(weak) 2nd endothermic peak
o at 104°C.
3rd endothermic peak melting temperature
at 107°C; 102°C,
melting enthalpy: melting enthalpy"
55 J/g - 52 J/g
4th endothermic peak 3rd exothermic path
at 132°C of the base line by
melting enthalpy: crystallisation of
25 J/g the substance melting
at 104°C
4th endothermic peak
at 131°C, melting
temperature 130°C
melting enthalpy
52 J/9g
Exa 4

Ethyl (S)-2-ethoxy-4-[N-(1l-(2-piperidino-phenyl)-3-
methyl-1l-butyl)-aminocarbonylmethyl]-benzoate

0.79 g (1.65 mMol) of ethyl (Z)-2-ethoxy~4-[N-(1~(2-

piperidino-phenyl)-3-methyl-1-buten-1-yl)-aminocarbonyl-
methyl]-benzoate, melting point'124—127fc, are dissolved
in 10 ml of degassed solvent mixture (methanol/methyléne

chloride

=:5/1) under an Argon atmosphere and added to a
:solptidnxbf'i7 mg of the NOYORI-catalyst Ru(O-

This is the repiacement sheet
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Yield: 0.15 g (70% of theory), Melting point: 130-131[err]C Calculated: C
71°64 H8.02 N 6.19 - 38 - Found: 71.76 8.12 6. 05
Enantioneric purity: ee = 99.6% [HPLC nethod: see Exanple 3]. Exanple 11
(S).- 2- Et hoxy-4-[ N- (I - (2-pi peridi no-phenyl)-3-nmethyl -1-

butyl ) - am nocar bonyl net hyl ] - benzoi ¢ aci §51Q2 ng (0.20 mwbl) of tert.butyl
(S)-2-ethoxy-4-[N-(1-

acetyl),[ (S)-BINAP] (prepared from [Ru(COD)ClzL‘with
(S)-BINAP [= (S)-2,2'-bis~(diphenylphosphino)-1,1'-
binaphthyl], triethyiamine and sodium acetate) and 3 mg
of titanium tetraisopropoxide in 10 ml of degassed
solvent mixture (methanol/methylene chloride = 5/1).
The reaction mixture is drawn into an autoclave
evacuated at 102 mbar. This is flushed five times with
hydrogen at 5 bar and finally hydrogenated at 30°C and
100 bar until the hydrogen uptake has ceased (154
hours). The reddish-brown solution is evaporated down
in vacuo, the evaporation residue is dissolved in 80 ml
of ether, filtered off from the undissolved brown flakes
by means of activated charcoal and the resulting clear,
bright yellow filtrate is evaporated down in vacuo. The
evaporation residue (0.60 g) is refluxed in 60 ml of n-
hexane and filtered hot to separate it from the
insoluble matter. The filtrate is left to stand
overnight at ambient temperature. The crystals which
are precipitated are filtered off.

Yield: 0.45 g (56.7% of theory),

Melting peoint: 131-133°C (after'sintering from 120°C)
Enantiomeric purity: ee = 39% (S) [HPLC method: see
Example 1]. |

Example 5

Ethyl (S)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate

0.05 g (1.15 mMol) of 55% sodium hydride in oil are
added to a solution of 0.68 g (1.15 mMol) of ethyl (S)-
2-hydroxy=-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbohylmethyl]-benzoate [melting point:
125-126°C; [@)2= + 12.87° (c = 1.01 in methanol)) in
5 ml of anhydrous.dimethylformamide and the mixture is’

- stirred for 0.5 hours at ambient temperature. Then a
solution of 0.12 ml (1.15 mMol) of ethyliodide in 2.5 ml .

~ This is the r'eblacefrient sheet
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(2-pi peridino-phenyl)-3-nethyl -1-butyl)-am nocarbonyl - nethyl]-benzoate
(mélting point: 122-123[err]C, [err] + 8.7[err]; ¢ = 1 in nethanol) are
refluxed in 5 mM of benzene together with a few crystals of p- .

t ol.uenesul phoni ¢ acid hydrate, for half a day. The desired product is then
obt ai ned, according to thin layer chramafgography, according to the RF val ue
and mass spectrum Melting point: 129-131[err] C Mol ecul ar peak [err]=:

Cal c.: 452 Fofindnhh¢8Zohxagpmethylformamide is added dropwise thereto

bt y1)-amt noEaRooN9) AEFRGFR e sbiseas jok 3 HEUH 2t ambient
temperature. It is evaporated down in vacuo, the
residue is distributed between dilute sodium hydroxide
solution and chloroform, the organic extract is dried,
filtered and evaporated down in vacuo. The evaporation
residue is purified by column chromatography on silica
gel (toluene/ethyl acetate = 10/1).
Yield: 0.48 g (67% of theory),
Melting point: 110-~112°C
Calculated: C 72.47 H 8.39 N 5.83
Found: 72.61 8.54 5.97 _
Enantiomeric purity: ee = 98.5% (S) ([HPLC method: see
Example 1]. '

Example 6

Ethyl (S)-2-ethoxy—4-[N-(1-(2-pipgridino-phenyl)-3-
methyl-1l-butyl)-aminocarbonylmethyl]-benzoate

Prepared from (S)-2-hydroxy-4—[N-(1—(2-piperidino-
phenyl)-3-methyl-1-butyl)-aminocarbonylmethyl]-benzoic
acid analogously to Example 5 using 2 equivalents of
sodium hydride and 2 equivalents of ethyl iodide.
Yield: 42% of theory,

Melting point: 110-112°C _

Calculated: C 72.47 H 8.39 N 5.83

Found: 72.61 8.54 5.99

Enantiomeric purity: ee = 98.3% (S) [HPLC method: see
Example 1].
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200 mg (0.395 mbl) of tert.butyl (S)-2-ethoxy-4-[N(I-

(2- pi peridi no- phenyl)-3-nethyl-1-butyl)-am nocarbonyl - nethyl]-benzoate
(nelting point: 122-123[err]C [err] + 8.7; ¢ = 1 in nethanol) are stirred
into 2 nl of nmethylene chloride together with 0.45 g (3.95 nmwl) of
trifluoroacetic acid overnight at ambienfy tenperature. The mixture is
evaporated down in vacuo and the evaporation residue is distributed between

agueous somﬁggﬂﬁ%gogen carbonat e sol ution and et hyl - 39 - acetate. The
or gani ¢ ext ried, filtered and

Ethyl (S) (+)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1-butyl)-aminocarbonylmethyl]-benzoate and
Ethyl (R) (-)-2-ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-
methyl-1l-butyl)-aminocarbonylmethyl]-benzoate

920 mg of ethyl (%)-2-ethoxy-4-[N-(1-(2-piperidino-
phenyl)-3—methyl—1-butyl)-aminocarbonylmethyl]-benzoate
are separated, in single doses of 10 mg, on a
preparative chiral phase HPLC column made by Baker, in
which (8)-N-3,5-dinitrobenzoyl-leucine is covalently
bonded to aminopropyl-silica gel'(particle size: 40 um;
column length: 250 mm with an internal diameter of
20 mm; eluant: nfheXane/tetrahydrofuran/ethanol/
methylene chloride (180/20/3/2); flow rate: 21.25 ml per
minute; temperature: 27°C; UV-detection at 285 nm), in -
which first the (R)(-)-enantiomer (peak 1) and then the
(S) (+) -enantiomer (peak 2) is eluted. After evaporation
in vacuo, the following are obtained from the
correspondingly cut and collected fractions:

' Peak 1 fraction (R): 423 mg (crude),

Peak 2 fraction (S): 325 mg (crude).

In order to remove any impurities (including the
stabiliser 2,6-di-tert.butyl-4-methyl-phenol contained
in the tetrahydrofuran) the two fractions are each
purified by column chromatography on silica gel
(toluene/acetone = 10/1).
(R) (=) —enantiomer:
Yield: 234.5 mg (51% of theory),
Melting point: 122-124°C (petroleum ether + acetone)
Calculated: C 72.47 H 8.39 N 5.83
Found: . 72.40  8.18 5.71
[@]®= - 8.3° (c = 1 in methanol)
~(S)-enantiomer: . _ }
" Yield: 131.2 mg (28.5% of theory),- )
B o This is 'me' replacement sheet
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evaporated down in vacuo. The evaporation residue is crystallised from
et Hanol /water (2/1). Yield: 115 ng (64. 7% of theory), Melting point:
126-128[err]C Calculated: C 71.64 H 8.02 N 6.19 Found: 71. 39

containing 0.25 ng AG EE 623 ZW One tab

6.06 [err]=+ 6.97[err] (c = 0.975 in nethanol) Enantiomeric
ee = 99.8% [ HPLC nethod: see Exagglg 3]. Exanple 13 Tablets
et contains: 0.250 ng of active

substance 0. 323 ¢TheP ¥Rt DYAUEAE petroleun ether/acetone = 8/1)

Calculated: C 72.47 H 8.39 N 5.83
Found: : 72.28 8.44 5.70
(a)®= + 8.3° (c = 1 in methanol)

A chiral cell OD column made by Daicel is also suitable
for separating the enantiomers. The (R)-enantiomer is
eluted after 6.8 minutes and the (S)-enantiomer after
8.5 minutes on a column 250 mm long with an internal
diameter of 4.6 mm (eluant: absolute ethanol/(n-hexane +
0.2% diethylamine) = 5/95; temperature: 40°C; UV-
detection at 245 nm).

'Example 8

(R) (=) -2-Ethoxy-4~[N-(1-(2-piperidino-phenyl)-3-methyl-
1-butyl) -aminocarbonylmethylj-benzoic acid x 0.4 H,0

Prepared from 150 mg (0.312 mMol) of ethyl (R)(-)—24
ethoxy-4-[N-(1-(2-piperidino-phenyl)-~3-methyl-1-butyl)-
aminocarbonyl~methyl]~-benzoate [melting point: 122~
124°C;

[¢)®®= - 8.3° (c = 1 in methanol)] by saponification with
1N sodium hydroxide solution in ethanol analogously to
Example 3.

Yield: 95.8 mg (66.7% of theory), _
Melting point: 103-105°C (toluene/petroleum ether)

Calc. (x 0.4 Héﬂ: C 70.51 H 8.01 N 6.09
Found: 70.88 7.79 5.81
Molecular peak M': Calculated: 452

~ Found: 452
[@)?®= - 6.5° (c = 1 in methanol)

Enantiomeric purity: ee = 99.7% (R) [HPLC method: see
Example 3]. '
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0.038 ng of pol yvinyl pyrrolidone 0.075 ng of
pol'yoxyet hyl enepol yoxypr opyl ene pol yner 0.150 ng of microcrystalline

cel lul ose Preparation: The active substance and excipients are dissolved in
wat.er at 90[err]C or the mcrocrystalline cellulose is suspended and the

di spersion i s evaporated down in vacuq. 7The dry mass is screened to a nesh
size of 1 mm The followi ng ingredients are added to the granul ated active

subst ance, fgg ablet: 24.862 ng of sodium carboxynethyl starch 24.000
ny of.nicrOCT7%¥§¥$Tﬁe cellul ose 0.500 ng of magnesi um stearate 50.000 ngy

(S) (+) -2-Ethoxy—-4-{N-(1-(2-piperidino-phenyl)-3-methyl-
1-butyl)-aminocarbonylmethyl]-benzoic acid x 0.4 H,0

Prepared from 89 mg (0.198 mMol) of ethyl (S)(+)-ZF
ethoxy-4-[N-(1~(2-piperidino-phenyl)-3-methyl-1-butyl)-
aminocarbonylmethyl]-benzoate [melting point: 122-124°C;
[@]®= + 8.3° (c = 1 in methanol)] by saponification with
1IN sodium hydroiide solution in ethanol analogously to
Example 3.

Yield: 44.5 mg (48.8% of theory),

Melting point: 102-103°C (toluené/petroleum ether)
Calc.: (x 0.4 H,0) C 70.51 H 8.01 '

Found: 70.80 8.06

(@]?= + 6.7° (c =1 in methanol) ,
Enantiomeric purity: ee = 99.6% (S) [HPLC method: see
Example 3]. '

Example 10

(S)-2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)~3-methyl-1-
butyl)-aminccarbonylmethyl)-benzoic acid

0.26 g (0.47 mMol) of benzyl (S)-2-ethoxy-4-[N-{(1-(2-
pipieridino-phenyl)-3-methyl-1-butyl)~aminocarbonyl-
methyl]-benzoate (melting point: 91-92°C;

(¢]2= + 9.5°; ¢ = 1.05 in methanol) are hydrogenated in
10 m1 of ethanol using 0.12 g of (10%)
palladium/charcoal at 50°C and 5 bar of hydrogen. After
5 hours the catalyst is filtered off over kieselguhr and
evaporated down in vacuo. The evaporation residue is .
crystallised from ethanol/water (2/1).

Yield: 0.15 g (70% of theory),
. Melting point: 130-131°C - ' N

Calculated: C-71.64 H 8.02 N 6.19
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- 40 - Round, biplanar tablets weighing 50 ng and neasuring 5 nmin
di-aneter are conpressed fromthis m xture. Exanple 14 Tabl ets contai ning
0.5 nmg of AG EE 623 ZW One tablet contains: 0.500 ng of active substance
0.250 nmg of N-nethyl glucam ne 0.075 ng of polyvinyl pyrrolidone 0.150 ng of
po}roryethylenepolyoxypropylene pol ymer 4 300 ng of mcrocrystalline

cel l ul ose

Found: 71.76 - 8.12 6.05
Enantiomeric purity: ee = 99.6% [HPLC method: see
Example 3].

Example 11

(8) -2-Ethoxy-4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl}-benzoic acid

102 mg (0.20 mMol) of tert.butyl (S)-2-ethoxy-4-[N-(1l-
(2-piperidino-phenyl)~3-methyl-1-butyl)-aminocarbonyl-
methyl]-benzoate (melting point: 122-123°C; [a]¥=
+ 8.7°; ¢ = 1 in methanol) are refluxed in 5 ml of
benzene together with a few crystals of p-
toluenesulphonic acid hydrate, for half a day. The
desired product is then obtained, according to thin
layer chromatography, according to the R; value and mass
spectrum.
Melting point: 129-131°C
Molecular peak M': Calc.: 452

' Found: 452

Example 12

(S) -2-Ethoxy~4-[N-(1-(2-piperidino-phenyl)-3-methyl-1-
butyl)-aminocarbonylmethyl]}-benzoic acid

200 mg (0.395 mMol) of tert.butyl (S)-2-ethoxy-4-[N-(1-
(2-piperidino-phenyl)-3~-methyl-1-butyl)-aminocarbonyl-

methyl]-benzoate (melting point: 122-123°C; -

(¢]®= + 8.7°; ¢ = 1 in methanol) are stirred into 2 ml
of methylene chloride together with 0.45 g (3.95 mMol)

of trifluorocacetic acid overnight at ambient '

temperature. The mixture is evaporated down in vacuo

and the evaporation residue is distributed between

aqueous sodium hydrogen‘cafbona;e SQIut;Oh an§_ethy1
~ This is the replacement sheet
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Preparation: The active substance and excipients are dissolved in water at
90{err]C and the mcrocrystalline cellulose is suspended therein and the
dlsper5|on i s evaporated down in vacuo. The dry nass is screened to a nesh
S|;e of 1 mm The following ingredients are added to the active substance
granul es for each tablet: 24.225 ng of sodi um carboxynethyl starch 24.000
mg of mcrocrystalline cellulose 0 500" of magnesi um st earate 50. 000 ny

Round, or ! A03e LDl ! St gl S {PHHIA0 A ITRILa dAgeter are
evaporated down in vacuo. The evaporation residue is
cryétallised from ethanol/water (2/1).

Yield: 115 mg (64.7% of theory),

Melting point: 126-128°C

Calculated: C 71.64 H 8.02 N 6.19

Found: 71.39 7.91 6.06

[@]®= + 6.97° (c = 0.975 in methanol)
Enantiomeric purity: ee = 99.8% tHPLC method: see

Example 3].
Example 13

Tablets containing 0.25 mg AG-EE 623 ZW

One tablet contains:
0.250 mg of active substance
0.125 mg of N-methylglucamine
0.038 mg of polyvinylpyrrolidone
0.075 mg of polyoxyethylenepolyoxypropylene polymer
0.150 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C or the microcrystalline cellulose is
suspended and the dispersion is evaporated down in
vacuo. The dry mass is screened to a mesh size of 1 mm.

The following ingredients are added to the granulated
active substance, for each tablet:

24.862 mg of sodium cérbomeethyl starch

24.000 mg of microcrystalline cellulose
0.500 mg of magne51um stearate

50 000. mg

This is the replacement sh_eef
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-41- Exanple 15 Tablets containing 1.0 ng of AG EE 623 ZWOne tablet
contains: 1.00 ng of active substance 0.50 ng of N-nethyl glucam ne 0.15 ng
of pol yvinyl pyrrolidone 0.03 ng .of pol yoxyet hyl enepol yoxypr opyl ene pol yner
0.0 ng of mcrocrystalline cellulose Preparation: The active substance and
excipients are dissolved in - 40 - '

Round, biplanar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.

Example 14

Tablets containing 0.5 mg of AG~EE 623 ZW

One tablet contains:
0.500 mg of active substance
0.250 mg of N-methylglucamine
0.075 mg of polyvinylpyrrolidone _
"0.150 mg of polyoxyethylenepolyoxyprdpylene polymer
0.300 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C and the microcrystalline cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of

1 mm.

The following ingredients are added to the active
substance granules for each tablet:

24.225 mg of sodium carboxymethyl starch

24.000 mg of microcrystalline cellulose
0.500 mg of magnesium stearate

50.000 mg

Round, bipianar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.

This is the replacemant shaet
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water at 90[err]C and the microcrystalline cellulose is suspended therein
and the dispersion is evaporated down in vacuo. The dry mass is screened to
a mesh size of 1 mm The followi ng ingredients are added to the granul at ed
active substance for each tablet: 23.22 nmg of sodium carboxymethyl starch
24.00 mg of microcrystalline cellul ose Q.,5Q ny of magnesi um st earate 50. 00
my Round, biplanar tablets weighing 50 ng and neasuring 5 nmin dianeter

are conpres is mxture. Exanple 16 Tablets containing 1.5 of
AG EE. 623 Z ’ga’t‘ id 18 k "

Tablets containing 1.0 mg of AG-EE 623 ZW

One tablet contains:
1.00 mg of active substance
0.50. mg of N—methylglucamine
0.15 mg of polyvinylpyrrolidone
0.03 mg of polyoxyethylenepolyoxypropylene polymer
0.60 mg of microcrystalline cellulose

Preparation:

The active substance and excipients are dissolved in
water at 90°C and the microcrystalline cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of
1 mm.

The following ingredients are added to the granulated
active substance for each tablet:

23.22 mg of sodium carboxymethyl starch
24.00 mg of microcrystalline cellulose
0.50 mg of magnesium stearate

50.00 mg

Round, biplanar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.

Example 16

“Tablets containing 1.5 mg of AG-EE 623 ZIW

.One tablet conta1n5°'.
1.500 mg of active substance.

This is the replacement sheet
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One tablet contains: 1.500 ng. of active substance - 42 - 0.750 ng of
N-4ret hyl gl ucam ne 0. 225 ng of pol yvinyl pyrrolidone 0.045 ng of

pol yoxyet hyl enepol yoxypr opyl ene pol yner 0.900 ng of mcrocrystalline
cellulose Preparation: The active substance and excipients are dissolved in
water at 90[err]C and the nicrocrystalli g€ _ cellul ose is suspended therein
and the dispersion is evaporated down

0.750 mg of N-methylglucamine

0.225 mg of polyvinylpyrrolidone

0.045 mg of polyoxyethylenepolyoxypropylene polymer
0.900 mg of microcrystalline cellulose

Preparation:

The active substance and‘ excipients are dissolved in
water at 90°C and the mlcrocrystalllne cellulose is
suspended therein and the dispersion is evaporated down
in vacuo. The dry mass is screened to a mesh size of "

1 mm.

The following ingredients are added to the granulated
active substance for each tablet:

23.080 mg of sodium carboxymethyl starch

23.000 mg of microcrystalline cellulose
0.500 mg of magnesium stearate

50.000 mg

Round, biplanar tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture.

Example 17

Tablets containing 2.0 mg of AG-EE 623 ZW

One tablet contains:
2.00 mg of active substance
1.00 mg of L-lysine
1.00 mg of polyvinylpyrrolidone
1.00 mg of polyoxyethylenepolyoxypropylene polymer
4.00 mg of micfocrystailine cellulose

This is the replacement sheet

oae: 10 AUG 938



I n vacuo. The dry mass is screened to a nesh size of 1 nm The foll ow ng

I ngredi ents are added to the granul ated active substance for each tablet:
23.080 nmg of sodium carboxynethyl starch 23.000 ng of mcrocrystalline
cellulose 0.500 ng of magnesium stearate 50.000 ng Round, biplanar tablets
wei ghing 50 ng and neasuring 5 mmin di_agater are conpressed fromthis

m xture. Exanple 17 Tablets containing 2.0 ng of AG EE 623 ZW One t abl et

contains: 2. G-dph@dt BShi Ve substance

The ingredients are dissolved in water at 90°C and the
microcrystalline cellulose is suspénded therein and the
dispersion is processed in a spray dryer. The following
ingredienté are then added for each tablet:

20.35 mg of microcrystalline cellulose

20.00 mg of sodium carboxymethyl starch
0.65 mg of magnesium stearate

50.00 mg

Round, biconvex tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture and

are given a flavour-masking coating of hydroxypropyl-
methylcellulose. '

Example 18

Tablets containing 2.5 mg of AG-EE 623 ZW

One tablet contains:
2.50 mg of active substance
1.25 mg of L-lysine
1.25 mg of polyvinylpyrrolidone
1.25 mg of polyoxyethylenepolyoxypropylene polymer
4.10 mg of microcrystalline cellulose

Preparation:

The ingredients are dissolved in water at 90°C and the
microcrystalline cellulose is suspended therein and the
dispersion is processed in a spray dryer. Then the
following ingrediehts are added for each tablet:

This is the replacement shest
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1.00 ng of L-lysine 1.00 ng of polyvinylpyrrolidone 1.00 ng of

pol yoxyet hyl enepol yoxypropyl ene pol ynmer 4.00 ng of mcrocrystalline

cel | ul ose - 43 - Preparation: The ingredients are dissolved in water at
90C and the mcrocrystalline cellulose is suspended therein and the ‘

di spersion is processed in a spray dryers, The followi ng ingredients are
then added for each tablet: 20.35 ng of mcrocrystalline cellul ose

19.50 mg of microcrystalline cellulose
19.50 mg of sodium carboxymethyl starch
0.65 mg of magnesium stearate

50.00 mg

Round, biconvex tablets weighing 50 mg and measuring
" 5 mm in diameter are compressed from this mixture and

given a flavour-masking coating of hydroxypropylmethyl
cellulose.

Example 19

Tablets containing 3.0 mg of AG-EE 623 ZW

One tablet contains:
3.0 mg of active substance
1.5 mg of L-lysine
1.5 mg of polyvinylpyrrolidone
1.5 mg of polyoxyethylenepolyoxypropylene polymer

Preparation:

The ingredients are dissolved in water at 90°C and the
solution is processed in a spray dryer. Then, for each
tablet, the following ingredients are added:

21.5 mg of microcrystalline cellulose
21.0 mg of sodium carboxymethyl starch
50.0 mg

Round, biconvex tablets weighing 50 mg and measuring
S mm in diameter are compressed from this mixture and

given a flavour—masklng coating of hydroxypropylmethyl
cellulose.’

“This is the replacement sheet
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©20.00 ng of sodium carboxynethyl starch 0.65 ng of magnesi um stearate 50.00
ng Round, biconvex tablets weighing 50 ng and neasuring 5 mmin dianeter
are conpressed fromthis mxture and are given a flavour-maski ng coati ng of
hydr oxypropyl - methyl cel | ul ose. Exanple 18 Tabl ets containing. 2.5 ng of
AGEE 623 ZW One tablet contains: 2.50-ngsofl active substance 1.25 ng of
L-lysine 1.25 ng of polyvinylpyrrolidone 1.25 ng of

pol yoxyet hy| gxam@iwoxpywor opyl ene pol yner

Tablets containing 5 mg of AG-EE 623 2W

One tablet contains:
5.0 mg of active substance
2.5 mg of L—lysihe
2.5 mg of polyvinylpyrrolidone
2.5 mg of polyoxyethylenepolyoxypropylene polymer

Preparation:

The ingredients are dissolved in water at 90°C and the
solution is processed in a spray dryer. Then, for each
tablet, the following ingredients are added:

19.0 mg of microcrystalline cellulose
18.5 mg of sodium carboxymethyl starch
50.0 mg

Round, biconvex tablets weighing 50 mg and measuring
5 mm in diameter are compressed from this mixture and

given a flavour-masking coating of hydroxypropylmethyl
cellulose.

.. This is the replacement sheet
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4.10 ng of mcrocrystalline cellulose Preparation: The ingredients are. .
dissol ved in water at 90[err] C and the nlcrocrystalllne cellulose is

suspended therein and the dispersion is processed in a smgﬁya n R
the follow ng ingredients are added for each tablet:
m crocrystalline cellulose 19.50 ng of_sggiun1carboxynet

of magnesi um stearate 50.00 ngy
Patent Claims

1. (S) (+)-2-Ethoxy-4-[N~[1-(2-piperidino-phenyl)-3-
methyl-1-butyl]aminocarbonylmethyl]-benzoic acid and the
salts thereof with inorganic or organic acids or bases.

2. Compound according to claim 1 which is
substantially optically pure. '

3. Compound according to claim 2 having an optical
purity of at least ee = 95%. -

4. Compound according to claim 2 having an optical
purity of at least ee = 98%.

5. Physiologically acceptable salts of the compound
according to claims 1 to 4 with organic or inorganic
acids or bases.

6. Pharmaceutical compositions containing a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 together with one
or more inert carriers and/or diluents.

7. Use of the compound according to claims 1 to 4 or
the physiologically acceptable salts thereof accordlng
to claim 5 for treating diabetes mellitus.

8. Process for preparing pharmaceutical compositions
according to claim 6, characterised in that a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 is incorporated in
one or more inert carriers and/or diluents by a non-
chemical method. '

9. Process for preparing the new compound according to
claimsfl to 5, characterised in that

T has ie the replacement snest

l lllllll Hllﬂ lllll I Illl T

Date:



Round, bi convex tablets weighing 50 ng and nmeasuring 5 mmin~ di aneter are
conpressed fromthis mxture and given a flavour-maski Ng Ra¢H.QMaOBeen Replaced
hydr oxypr opyl net hyl cel |l ul ose. Exanple 19 Tabl ets conta|n|3ﬂlﬂ IHH F“ i

AG EE 623 ZW(One tablet contains: 3.0 ng of active substan
L-Tysine 1.5 ng of ponV|nyIpyrroI|done4 5 ng of

pol yoxyet hyl enepol yoxypr opyl ene pol yner reparation: The ingredients are
di ssol ved i%fMﬁﬁg éﬁ?jgﬂfgé]é%e¥gkﬁﬁfhsolution is processed in a spray
for ea -

dryer. Then,

CH

@ -,

(I)

is reacted with a carboxylic acid of general formula

HOOC-CH,, W

OC,H

- (I1)
wherein
W represents a carboxy group or a carboxy group
protected by a protecting group,

or with a reactive derivative thereof, optionally
prepared in the reaction mixture, and subsequently, if

necessary, any protecting group used is cleaved or

b) an (S)-compound of general formula

_;_:_~1  ' ;;_;l l _‘ . oo | _: ‘ .l_%;égifh&% éace%;aishﬁﬂ;
A o



tablet, the follow ng ingredients are added: 21.5 ng of mcrocrystalTine
cellulose 21.0 ng of sodi um carboxynethyl starch 50.0 ngTHROSKeS HadBeer d

tabl ets weighing 50 ng and neasuring 5 mmin dianmeter are m
this mxture and given a fl avour-masking coating of hydro wﬂ]ﬂ

cel | ul ose. - 45 - Exanpl e 20 Tablqp§‘ﬁ§q3aining 5ng o
CH CH
3 3
N /7
CH
{
[
H
. f:_'Na - co - CH, A
N :
(III)
wherein '

A represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or-
hydrogenolysis is cleaved or

c) an (S)-compound of general formula

CH2

| l;‘ﬁ _
C—ae—NH - CO - CH2 !
N

W' represents a carboxy group or an alkokycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, '

(IV)
wherein

is reacted with a compound of general formula
%z - CH, - CHy - V)

wherein _ _
. % represents a nucleophilically exchangeable group' or,
- T irhis fs the replagement sheet
I

bate: 1 O AU S



One tablet contains: 5.0 ng of active substance 2.5 ng of ?h %; é
ofs pol yvi nyl pyrrolidone 2.5 ng of polyoxyethylenepolyoxyp & ee e a
Preparation: The ingredients are dissolved in water at 90 ﬂu Il
solution is processed in a spray dryer. Then, for each ta
followi ng ingredients are added: 19.0_nggoL nicrocrystalllne cellul ose 18.5
ny of sodi um carboxymet hyl starch 50.0 ng Round, biconvex tablets weighing
50 ng and m%%ﬂ&ﬂﬂ&kf%iﬁﬁlﬁhéﬂéﬁﬁﬁéﬁnﬁ”ﬁyd%6¢é£8§edmtrﬁéptbbenntx&ure and

diazo group, and subsequently, if necessary, a compound .

thus obtained is hydrolysed or hydrogenolysed or

d) a compound of general formula

::: Y-CO~ CH W’
) OCZH5

(VI)
wherein .
W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and

Y represents a group of the formula
CH

_-CH CH3 CH
ca 3 KCH N 3
cﬁ"'\\ H CH
3 3 C/ or l -
- C - NH-, ' - C - NH- - C==N-

is enantioselectively reduced and subsequently, if
necessary, a compound thus obtained is hydrolysed or

e) an (S)-compound of general formula

CQ /cn3

cH
2

H
Cf:—NH - CO - CH2 we

OC2H5 | |
- o . o (VII) - :
e T replacement sheet



gi ven a flavour-maski ng coating of hydroxypropyl nethyl cellul ose. This 'is
the repl acenment sheet Date: ThlsSheetHasBeenR laced

(S)(+)-2-Ethoxy-4-[N-(I-(2-piperidino-phenyl)-3-

net hyl -1 -butyl ] am nocar bonyl met hyl ] - benzoi c acid and the s Im (ll“!HmMIH“
i norganic or organic acids or bases. 2 sgCanmpound according

which is. substantially optically pure. 3. Conmpound according to claim?2
havi ng an opjhepéiRurity of at |east ee = 95%

W" represents a group which can be converted into a

th

carboxy group by oxidation is oxidised or

f) a mixture consisting of any desired amount of the
(S) -enantiomer of general formula

CH

N

CH3
CH
]

CH2

H

’ _
@t——wu - co - cH, W
: > 0C, H,

(VIII)
-and any desired amount of the (R)-enantiomer of general
formula

<{3/“3
'?H
CH2
| B
- NH - CO - CH, W
N OC, Hg
(IX)
wherein

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, is separated and

a compound thus obtained is, if necessary converted by
recrystallisation 1nto a compound w1th a hlgher
"~ enantiomeric purity, crystallisation from ethanol/water
(2/1) produc1ng the h1gh me1t1ng form w1th a meltlng

HIIIIII IIIIH IIIII Il ll lIII

This 1 me'rapiaceme'ﬂt sheet
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4. Conmpound according to claim2 having an optical puri tmgghe@ltmsg@egtke
= 98% 5. Physi ol ogi cal | y acceptable salts of the conpoun

claime 1 to 4 with organic or inorganic acids or bases. 6. Jmmmp
coqp05|t|ons cont.ai ning a conpound accordi-ng to cl ai ns 1 to

physi ol ogi cal |y acceptable salt accordimggtoe claim5 together with one or

nore inert carriers and/or diluents. 7. Use of the conpound according to
clains 1 to godntt b€ phywsizalicqd and y:xg@hapnalﬂaftrmi t&dxhqmtnfohmmrdi ng to

gc)lhgir ?age];?irc f‘-‘g%%‘*p qﬂe?‘%ﬁts%ié ”I Sctléltgzcl‘-%!\1 Pro Yar ac’%%ﬁf‘é%&il&}?hat a

conpound a melting point of 99 101 C, and

a compound thus obtained is converted into the salts
thereof, particularly into the physiologically
acceptable salts thereof with organic or inorganic acids
or bases. ' :

10. (S)-3-Methyl-1- (2¥piperidino-phenyl) -l-butylamine
and the acid addition salts thereof.

11. New compounds of general formulae

CH CH
3 3
\ /
CH
|

| ou
c—‘-——na - co - cH, ’

(IV)
and .

HIII"I Iﬂlﬂ Ty II llll

This is the replacement sheet
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e
tq claim5 is incorporated in one or nore inert carriers and/ ﬂ ced
a non- chenical nethod. 9. Process for preparing the new co ”
according to clainms 1 to 5, characterised in that - 47 - a

(S)-amne of fornula [err] is reacted wigh a carboxylic acid of general
formula [err]

according to clainms 1 to 4 or a physiologically acceptable sgﬁgﬁiq r

| .
H
- cf:-NH - CO - CH W

N: _ > OCH,,H,
(VII)

A represents a group which can be converted into a

wherein

carboxy group by hydrolysis, thermolysis or
hydrogenolysis,

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and

W" represents a group which may be converted by

oxidation into a carboxy group, and the addition salts
thereof.

CMEWEE e
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wherein Wrepresents a carboxy group or a carboxy group protected by a
prot ecting group, or with a reactive derivative thereof, optionally
prepared in the reaction m xture, and subsequently, if necessary, any
protecting group used is cleaved or b) an (S)-conpound of general formula
[efr] wherein A represents a group which may be converted into a carboxy
group by hydrolysis,.thernmolysis or _ g3 _

(S)'(+)—2—Ethoxy—4—[N-[l-(2—piperidino-pheny1)—3—methy1~
' 1-butyl]laminocarbonylmethyl]-benzoic acid

Abstract

The present application relates to the new (S)(+)-2-
ethoxy-4-[N-[1-(2-piperidino-phenyl)-3-methyl-1-butyl]-
aminocarbonylmethyl]-benzoic acid and the salts thereof,
which have valuable pharmacological properties, namely
an effect on the intermediate'metabolism, but
particularly the effect of lowering blood sugar.

The invention also relates to the new intermediate

products of formulae I, III, IV and VII and the addition
salts thereof.

The new compounds can be produced using methods which
are known for analogous compounds. '

This is the "rap!écemen_t sheet
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hydr ogenol ysis is cleaved or ¢c) an (S)-conmpound of general fornmula [err]
(V) wherein W represents a carboxy group or an al koxycarbonyl group
having a total of 2 to 5 carbon atons, wherein the alkyl noiety of the
al’koxy group may be substituted by a phenyl group, is reacted with a
conpound of general fornula [err] wherein Z represents a nucleophilically
exchangeabl e group or,
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- 49 - t'ogether with the adjacent hydrogen atom represents a diazo group,
and subsequently, if necessary, a conpound thus obtained is hydrol ysed or
hydr ogenol ysed or d) a conpound of general fornmula O [err] wherein W

. represents a carboxy group or an al koxycarbonyl group having a total of 2
to°5 carbon atons, .wherein the alkyl noiety of the al koxy group may be
substituted by a phenyl group, and :
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ThVa S D2 LXON

Y represents a group of the formula [errr] is enant io eR%BWQW@Nﬂ’eﬁ&%ES SG
.and subsequently, if necessary, a conpound thus obtaiy ef&;*?%}fm?mg?éed.torpaged .....
e) an (S)-conpound of general fornula [err] - 50'-3W@é¥@ﬁh“VVm:
a group which can be converted into a carhggy-group; bS' ioel-dati ory
oxidised or f) a mixture consisting of any desired ameuiistest t hg:
' Patent Claims

| DATE OF RECEIPT .48, .

1. . (8)(+)-2~Ethoxy-4-(N-(1-(2-piperidiho-phenyl) -3~ -
methyl—l-buﬁyl]aminocapbonylme;hzl1~benzoic acid and the
salts thereof with inorganic or organic acids or bases.

2. = Compound according to claim:1 which is-
substantially optically.pure.

3. Compound according to claim 2 Having an optical
purity of dt least ee = 95%.

4. Compound according to claim 2 having an optical
purity of at least ee = 98%.

5. _Physiologically acceptable salts of the compound .
according to claims 1 to 4 with organic or inorganic

acids or bases.

6. Pharmaceutical compositions containing a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 together with one

or more inert carriers and/or diluents.

7. Use of the compound according to claims 1 to 4 or
the physiologically acceptable salts thereof according
to claim S5 for treating diabetes mellitus.

8. Process for preparing pharmaceutical compositions
according to claim 6, characterised in that a compound
according to claims 1 to 4 or a physiologically
acceptable salt according to claim 5 is incorporated in
one or more inert carriers and/or diluents by a non-

chemical method.

9. Process for preparing the new compound according to

claims 1 to 5, characterised in that
T | This is the replacement sheet
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(S)-enantionmer of general fornula [err] and any desired anmount of the
{R)-enantioner of general formula [err] wherein W represents a carboxy
group or an al koxycarbonyl group having a total of 2 to 5 carbon atons,
wherein the al kyl nmoiety of the al koxy group nmay be substituted by a phenyl
group, is separated and a conpound thus ghtained is, if necessary converted
by recrystallisation into a conpound with a higher enantioneric purity,
crystall i satign ¢hem s bandhé W8t efof@ala pr.oduci ng the high nelting form
with a nelting '

A4

CH

/H

' C ,
( \NHz
>N

(1)
is reacted with a carboxylic acid of general formula
W
HOOCCH, OCH,CH,4
(1I1)

wherein
W represents a carboxy group or a carboxy group

protected by a protecting group,

or with a reactive derivative thereof, optionally
prepared in the reaction mixture, and subsequently, if

necessary, any protecting group used is cleaved or

b) an (S)-compound of general formula

N _ I— This is the répiacement sheet
W
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-51- point of 130-131[err]C and crystallisation.from petrol eum

et her/toluene (5/3) producing the lownelting formwth a nelting point of
99-101[err] C, and a conpound thus obtained is converted into the salts
thereof, particularly into.the physiol og| cal |y acceptable salts thereof

wi th organic or inorganic acids or bases:® 70.
(S)-3-Methyl-I-(2-piperidino- phenyl)-l-butylan1ne and the acid addition
salts thereof. 11. hbw1conp6ﬁggi/§ﬁsgeneral formul ae

e e

A represents a group which may be converted into a

(III)
wherein '

carboxy group ‘by hydrolysis, thermolys1s or
hydrogenoly51s is cleaved or

c) an (S)-compound of general formula

CH3 cus

sy
TN NH

OH

(IV)
wherein
we répresents a carboxy group or an alkoxycarbonyl group
havihg'a total of 2 to § carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group,

is reacted with a compound of general formula
Z - CH, - CH; (V)

wherein

Z represents a nucleophilically exchangeable group or,

This is the replacement sheet
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[err] (1V) -and This is the replacenent sheet [err] wherein A represents
a group which can be converted into a carboxy group by hydrolysis,

t hernol ysi.s or hydrogenol'ysis, W represents a carboxy group or an

al koxycar bonyl group having a total of 2 to 5 carbon atons, wherein the

al kyl 4o -

together w1th the adjacent hydrogen atom, represents a
- diazo group, and subsequently, if necessary, a compound
thus obtained is hydrolysed or hydrogenolysed or

d) a compound of general formula

W

ocu JCH

' ' (V1)
wherein
W! represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, and
Y represents a group of the formula

ol CHy CHs
H H
cH
CHy cH, or 3
S WH Pl

is enantioselectively reduced and subsequently, if
necessary, a compound thus obtained is hydrolysed or

e) an (S8)-compound of general formula

(VII)
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noi ety of the al koxy group may be substituted by a phenyl group, and W
represents a group which may be converted by oxidation into a carboxy
group, and'the addltlon salts thereof.

- §0 -

‘wherein
W" represents a group which can be converted into a
' carboxy group by oxidation is oxidised or

f) a mixture.COnsisting of any desired amount of the
(s) -enantiomer of general formula
CHyg CHy

N/

(VIII)
and any desired amount of the (R)-enantiomer of general
formula

CHg CHy
CH\‘ L] W'
e
TSNH OCH,CHy
@

(IX)

wherein

W' represents a carboxy group or an alkoxycarbonyl group
having a total of 2 to 5 carbon atoms, wherein the alkyl
moiety of the alkoxy group may be substituted by a
phenyl group, is separated and

a compound thus obtained is, if necessary converted by
recrystallisation into a compound with a higher
enantiomeric purity, crystallisation from ethanol/water
(2/1) produc1ng the high melting form with a melting

Hllllll ) Hlll !l Illl
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- 51 -
point of 130-131°C and crystallisation fr6m~petroleum
ether/toluene (5/3) producing the low-melting form with
a melting point of 99-101°C, and

a compéund thus obtained is converted into the salts
thereof, particularly into the physiologically
acceptable salts thereof with organic or inorganic acids
or bases. ' '

10. (S)-3-Methyl-1-(2-piperidino-phenyl)-l-butylamine
and the acid addition salts thereof.

11. New compounds of general formulae

CHy CHj

(III)
CHs CH,
\\bH :
NS &
1/
T oH
)
(IV)

and

This is the replacement sheet
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~- 52 -

wherein _ : _

A represents a group which can pe converted into ‘3
darboxy group by hydrolysis, thermolysis oy
hydrogenolysis,

moiety of the alkoxy group may be substituteq by a

W represents a group which may be converted by
oxidation intg a carboxy group, and the addition salts
thereor.
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