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New aralkyl esters and processes for their preparation

Field of the invention

The object of the present invention is to provide novel coinpounds and
therapeutically acceptable salts thereof with a selectively potentiating
effect on cholinergic responses.

This invention also relates to processes for the preparation of the new
compounds as well as to the pharmacological use of the new compounds and
to pharmaceutica? preparations containing such compounds.

Prior art

US 4 237 311 describes some aralkyl esters of amino acids e.g.
alaproclate, which have effect on the central nervous system in man,
especially an antidepressive activity combined with a reduced frequency
of side effects. These compounds exert their effect by blocking the
neuronal 5-hydroxytryptamine (5-HT) uptake. Furthermore it is known from
US 4 469 707 that some of the compounds, including alaproclate,
described in US 4 237 311 apart from being inhibitors of
5-hydroxytryptamine uptake also have a potentiating effect on
cholinergic responses. Thus they are not selective for cholinergic
potentiation. Further aralkyl esters of amino acids are described by
Lindberg U. H. et al in the Journal of Medicinal Chemistry 21, p.
448-456 (1978).

Qutline of the invention

According to the present invention it has been found that compounds of

the general formula I
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in racemic or preferabiy in optically active form

or a pharmaceutically acceptable salt thereof, wnerein

X and Y represent halogen, CF3 or hydrogen provided that not both X and
Y are hydrogen; :

R represents a straight or branched saturated or unsaturated alkyl giroup
having 2-5 carbon atoms, with the proviso that tne racemaig of the
compound wherein X is 4-C1, Y is 4 and R is -CH(CH3)2 is excluded,
exhibit a selectively potentiating effect on central cnolinergic
responses. This potentiation is probably mediated by effects on
jon-channels, most Tikely of potaésium type. Tne influence on
ion-channels coupled to various receptors makes it possible to use the
compounds defined above in the treatment of mental disturbances e.g.
psychosis,’schizophrénia, schizoaffective conditions, anxiety, unipolar
and bipolar depression as well as in “he treatment of minimal memory
impairment (MMI) and of senile dementia of the Alzheimer type (SDAT) .
The Tatter two MMI and SDAT are regarded as associated with a
cholinergic dysfunction. '

Halogen is preferably chloro, bromo or fiuoro, in the para and meta
positions and in particular the para position when monosubstituted, that
is when one of X and Y is hydrogen.

Especially preferred are compounds wherein

X is para-substituted fluoro or chloro or X and Y are both chloro, Y is

~ H and R is a dranched alkyl group'or ethyl and propyl when not branched.

Most preferred are tne following compounds

iy 9
- 9 -0-C- 9H - NH2 wherein X is
Uy Oy Clor F

-

A

7H3C ' CH3
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F-4<::::>>-CH2 - ? -0-C -~ gH - NH2 (S)-form
CH3 CH
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CH
’ VA
CHy 0
) | il
C1—\<E§§:>—CH2 - 9 -0 -C-CH- N,
CH3 éH (S)-form
VRN
HiC CHy
C
I
CH, - % -0-C - %H - NH,
CH
. CHs /N
HaC  CHg
H 0
. (r: 3 I
CHy = C - 0-C-CH- NH,
' CH 0
, -3 i
¢ «{(EES#\?CHZ - C-0-C-CH- N,
A— CH3 CHZ-CH = CH,

and

CH 0
\ 3 i
1 —<<(:) CH, - g -0 -C~-CH-NH (R/S)- or (S)-form

| 2

r

“1lustrative examples of the substizuents in the general formula [ are

given in the examples and in Table 1.
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Table 1
O ), {201
1/2>L_—J/ CH2 - ? -0-C- E - NH2
' CH R :
Y 3
Compound
according
to
Example
No X Y R
2,23,24 4-F H CZHS
5 4-C1 H CH2°CH = CHZ
6 - 4-C1 H (CH2)4CH3
7 4-C1 H CHZC = CH
1 4-C1 H CHZCH(CH3)27
12 4-C1 H CH(CH3)(C2H5)
13 4-F H CH(CH3)2
14,25 3-C1 5-C CH(CH3)2
15 4-F H CH(CH3)(C2H5) (SS/RS)
16,22 3-C1 4-C CZHS
17 4-F H CH,CH(CHS),
20 4-F H CHZCH(CH3)Z (S)
26,28 (+)4-CT. H CH(CH3)2
27 (=)4-CT1 il CH(CH3)2
10 _4-C1 H C3H7 : (R)
21 4-C1 H

Cai4 , (S)
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Preparation

The compounds with the general formula I in optically active form or in

racemic form

wn

X N CH3 .O. H
C A ; il i
, {\(:)I)-CHZ - -0-C- -, I
P e CHy R
Y/
10 wherein X, Y and R are as defined above
are prepared '

A) by converting the corresponding derivatives II having the identical

R group,
X
15 CH 0 H z
3 | 17
-CHZ -C-0-C-¢C II

[
CH R

Y

wherein X, Y and R are as defined above and Z represents a group which
20 can be transformed to an NHZ-group, by a suitable hydrolytic, reductive,
electrochemical or other known process

B) by reacting an  -ketoester of the formula III
X
25 N, CH, Q0 0
> |9 -~z
O e, - C-0-C-C 111
S CH, R

Y

wherein X, Y and R -are as defined above with ammonia, an ammonium salt
30 or a suitable amine derivative in the presence of a suitable reducing
agent in a stepwise or direct manner, whereby I is obtained,

C) by rearrangement in an aqueous mediuam of a compound of tne formula IV

[¥8]
[$3]

- 0
-
iy

A cH 5 c
. “ha v “
M - -0 -( -
//gf{j_:>—-CH2 g 0 C SH N3 1V
[ R

S e
., 3
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wherein X, Y.and R are as defined above, with or without the presence of
a catalyst '

D) by reduction of a compound of the general formula I

ANl —— CH 0 H

\O . |3 {! |
<X_>~CH2-%-O-~.-(IZ-NH2 I

R

CH3

-
-~

v
wherein X and Y are as defined above and R is an unsaturated -alkyl,
straight or branched containing 2-5 carbon atoms to the corresponding
compounds wnerein R is a saturated alkyl group, or

E) by resolution of the racemate.

According to process A the group Z in compound II is especially easily
cleavable chiral or non-chiral amides, imides, carbamates, isocyanate,
silyl derivatives, imines, enamines, allylic or benzylic amines or other
known amine protecting groups. Such groups can be trifluoroacetamide,
formamide, onnitrOphehyTacetamide, 3-(o-nitrophenyl)propanamide,
o-nitrobenzamide, phtalimide, p-methoxybenzyl, benzyl, t-butyl and
1,1-dimethyl-2-chioroethylcarbamates, 2,2,5,5-tetramethyl-1-aza-
-2,5-disilolidine {stabase adduct), N-benzylideneamine, N-(diphenyl-
methyiene)amine, chiral Schiff bases, such as (1S5,25,55)- or
(1R,2R,5R)-2-nydroxy-pinany1-3-ideneamines, N-(acylvinyl)amine,
N-benzylamine, N-di(p-methoxyphenyl)methylamine. Furthermore Z can be
groups such as nitro, azido, oxime, hydrazine or imine, which can be
transformed to NH2 by known reductive processes.

The starting compounds II are prepared by one of the following methods:

i) (-Alkylation of a protected glycine ester of the formula V

X
\\\ § CH ‘-I
/T\__ I e
\ ~ I/ £H2 = Cla - O - L - Chz V
A cy
/ 3
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wherein X, Y are as defined above and Z' is a suitable group chosen
from Z as defined above, preferably silyl derivatives (e.g.
2,2,5,5-tetramethyl-1-aza-2,5-disilolidine), imines (e.g.
N-(diphenyl)methyleneamine) or chiral imines (e.g. (1S5,2S,55)- or
(1R,2R,5R)-2-hydroxypinanyl-3-ideneamine. The latter chiral imines are
used for the synthesis of enantiomerically enriched material. The
alkylation can preferably be made in two ways namely:

a) A protected glycine enolate can be produced by reaction of the
compound of the formula V with a hindered base, such as Tithium
diisopropylamide at Tow temperature (e.g. -78°C) in an inert solvent
such as tetrahydrofuran with or without a complexing agent, e.g.
tetramethylethylenediamine (TMEDA) followed by the addition of

a compound of the formula VI

R - X' VI

wherein X' is a suitable leaving group, such as I, Br, C1 or
p-toluenesulfonyl and R is as defined above; or

b) The glycine enolate is trapped with e.g.(CH3)351CT to give a silyl
ketene acetal, which after transfer to a solvent such as CH2C12 is
reacted with a compound of the formula VI in the presence of a Lewis

acid, such as T1'C14 or ZnBrZ;
ii) Condensation of an aicohol of the formula VII
AN —— CH
\\ | 3
\\A ; -C - OH VII
P CH3

wherein X and Y are as defined above with a suitably protected amino
acid or derivative thereof of the formula VIII

A= IC
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wherein Z is as defined above and R1 is a halogen such as C1 or Br, a

~mixed anhydride with inorganic acids or their esters or an orcanic acid

or a hydroxy group in combination with a coupling agent, such as
dicyc]oheXcharbodiimide combined with (dimethylamino)pyridine,. or
tripheny! shosphine dibromide. The latter procedure with R]=OH is
preferred in the synthesis of enantiomerically enriched material;

ifi) Reaction of a compound of the formula IX

X

U .
Cy = C - 0-C-CH - X IX
H -
CH R
Y 3

wherein X and Y are as defined above and X'' is a suitable leaving
grdup, such as I, Br, C1 or p-toluenesulfonyl, with a'nitrogen
nucleophile, which preferably is 'N3~,. NO,-, phtalimide”,
nexamethylenetetramine, NH3, isocyanate or dibenzylamine;

iv) Reaction of the keto ester with the formula III above with
hydroxylamine or an amine derivative according to a process known in the
art to give the oxime or the corresponding imine derivative;

v) Reaction of the ester enolate or the silyl enol ether of the ester of
tne formula X '

X |
Cy = C =0 - C- CHy X
CH, R

Y

wherein X, Y and R are as defined above, with a suitable masked nitrogen
electropnile, such as a dialkylazadicarboxylate; or

vi) Conversion of an acid of the formula XI

X

I'id
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or a derivative thereof to a cleavable carbamate via rearrangement of

‘the corresponding acyl azide. The acid can for example be reacted with a

reagent such as diphenylphoshorylazide in the presence of a tertiary
amine in t-butanol to produce the Boc-protected amine. (Boc = tertiary

butoxycarbonyl).

The compounds of the formula Il produced by one of the methods i)- vi)
can be isolated as such and subsequently converted to a compound of the
formula I or the compounds of the formula II can be generated in situ
and converted to a compound of the formula I without isolation.

Depending upon the specific nature of R and Z and whether the compounds
are enantiomerically enriched or not the above mentioned methods i)- vi)
to produce a compound of the formula II have advantages and limitations,
which are obvious to a person skilled in the art.

According to process B the reducing agent is preferably sodium
cyanoborohydride, sodium borohydride or hydrogen in the presence of a
catalyst e.g. Raney Nickel, Pd/C or Pt. It is especially preferred to
perform the reaction with ammonium acetate in methanol with sodium
cyanoborohydride as the reducing agent.

When the compounds of the formula I are enantiomerically enriched, this
can be accomplished by a synthesis directly giving an opticaily active
compound [ or a suitable intermediate, or by resolution of racemic I or
a suitable intermediate by known processes including chromatographic
methods with or without derivatization or by fractional crystallization.

Tne resolvation of I can be accompiished by recrystailization of a
diastereomeric salt such as L-(+) or D-{-)-tartrate.

Pharmaceutical preparations

According to tne present invention the compounds of the fornula I will
normally be administered orally, rectally or by injection, in tne form
of pharmaceutical preparations comprising the active ingredient either
as a free base or a pnarmaceutically acceptabie non-toxic, acid addition
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salt, e.g. tne nydrochloride, hydrobromide, lactate, acetate, phosphate,
sulphate, sulphamate, citrate, tarfrate, oxalate and the Tike in a
pharmaceutically acceptable dosage form. The dosage form may be a solid,
semisolid or liquid preparation. Usually tne active substance will
constitute between 0.1 and 99 % by weighi of the preparation, more
specifically between 0.5 and 20 % by weight for preparations intended
for injection and between 0.2 and 50 % by weight for preparations
suitable for oral administration. '

To produce pharmaceutical preparations containing a compound of the
formula I in the form of dosage units for oral application, the selected
compound may be mixed with a solid excipient, e.g. lactose, saccharose,
sorbitol, mannitol, starches such as potato starch, corn starch or '
amylopectin, cellulose derivatives, a binder such as gelatine or

polyvinylpyrrolidone, and a lubricant such as magnesium stearate,

“calcium stearate, polyethylene glycol, waxes, paraffin, and the like,

and then compressed into tablets. If coated tablets are required, the
cores, prepared as described above, may be coated with a concentrated
sugar solution which may contain, e.g. gum arabic, gelatine. talcum,
titanium dioxide, and the Tike. Alternatively, the tablet can e coated
with a polymer known to the man skilled in the art, dissolved in a
readily volatiie organic solvent or amixture of organic solvents.

Dyestuffs may bz added to these coatings in order to readily distinguish

between tablets containing different active substances or different
amounts of the active compounds.

For the nreparation of soft gelatine capsules, the active substance may
be admixed with e.g. a vegetable oil or poiyethylene glycol. Hard
gelatine capsuies may contain granules of the active substance using
either the apove-mentioned excipients for tablets e.g. lactose,
saccharose, sorbitol, mannitel, starches (e.g. potato starch, corn
starch or amyiopectin), celiulose derivatives or gelatine. Also Tiquids
or seiisolids of the drug can be fillad into hard gelatine capsules.

Dosage units for rectal application can be solutions or suspensions or
can te preparad in the form of suppositeries comprising the active

‘substance in admixture with a neutral! fatty base, or gelatine rectal

on
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capsules comprising the active substance in admixture with vegetable oil

or paraffin oil.

Liquid preparations for oral application may be in the form of syrups or
suspensions, for example, solutions containing from about 0.2 % to about
20 % by weight of the active substance herein described, the balance
being sugar and mixture of ethanol, water, glycerol, and propylene
glycol. Optionally such Tiquid preparations may contain colouring
agents, flavouring agents, saccharine and carboxymethylcellulose as a
thickening agent or other excipients known to the man in the art.

Solutions for parenteral applications by injection can be prepared in an
aqueous solution of a water-soluble pharmaceutically acceptable salt of
the active substance, preferably in a concentration of from about 0.5%
to about 10 % by weight. These solutions may also contain stabilizing
agents and/or buffering agents and may conveniently be provided in

various dosage unit ampoules.

Suitable daily doses of the compounds of the invention in therapeutical
treatment of humans are 100 to 500 mg at peroral administration and 20
to 100 mg at parenteral administration.

It is especially preferred to administer one of the enantiomers of the
compound of the formula

CHq H

e | H |

C N/ CH2 - i «-0-C-~- 9 - NH2
H C3fty

and especially the (S)-enantiomer.
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 EXAMPLES

Example 1 (Method A)

1-(4-Ch19ropheny1)-Z-methyi—z?propyl 2-aminobutanoate.

To a solution of 3.6 g (0.015 mo1) of 1-{4-chlorophenylj-2-metayl-2-
propy1 glycinate and 8.5 ml triethylamine in 40 ml of dry CHZC‘I2 under
Ny 4.0 g (0.018 mol) of di(ch]orodiw;thy]si]y?)ethane dissolved in 10 ml
of dry CHZCIZ was added dropwise with a syringe. After suirring for 1.5
h at room temperature 100 m1 of hexane was added and the hyarochlor1de

was filtered off. Evaporation of the solvent gave 5.23 g of a crude
product (stabase adduct of the starting compound), Ty R

(60 MHz CDCT5 crude product) - pom 7.3 (AA'BB', 4, C6H4), 3.5

(s, 2, COCH, ), 3.1(s, 2, benzylic), 3.2(s, o, C(CH3)2), 0.8

(s, 4, CAZCH ), 0.03(s, 12, S](CH3 2), which was used immediately in the
riext step.

To a solution of lithium diisopropylamide prepared from diisopropy]
amine (1.1 m1, 7.8 mmol) and butyl Tithium (7.8 mmol in hexane) in 20 ml
dry THF, and N,N,N],N]wtetramethylethy1enediamine (1.16 m1, 7.8 rmol) a
soTution of the stabase adduct (2.38 g, 6.2 mmol) in 15 ml dry THF was
added with a syringe at -20°C under | “2 during 0.5 h. The mixture was
stirred for 1.5 n and 14 NMR examination of a sample quencned with UZO
snowed complete litniation. Iodoethane (2.5 ml, 31.2 mmol) was added at
-10°C and the mixture was stirred for 2.5 h at -10°C. Concentrated
ammonia (5 m1) and H,0 (100 ml) were added to quench the excess jodo
ethane. The mixture was extracted twice with hexane or dietnyl ether,
the organic phase was dried and the solvent evaporated to give 2.26 g
crude product containing 83 % of tne etnylated stabase adduct. ]H NMR
(60 MHz, CDCT3) S ppm 7.3(a, 4,,C6H4), 3.3(t, 1, COCH, J=7Hz}, 3.0(s,

2, benzylic), 0.8(t, 3, CH,CH,), 0.8(s, 4, CH,CH,), 0.1(s, 12,

q1\CH3 Z)
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The crude stabase adduct of the title coipound was dissolved in etner
and hydrolyzed by extraction with 1M HC1. The aqueous phase was made
alkaline and extfaéted twice with diethyl ether. Drying and evaporation
gave 1.15 g of the crude amine, which was purified by flash
chromatography with hexane: ethyl acetate 1:1 and 5 % trietylamine as
eluent to give 0.8 g of 1-(4-chlorophenyl)-2-methy1-2-propy]
2-aminobutanoate

TH NMR (200 MHz CDC15) Oppm

7.26 and 7.12 (AA' BB‘ 4, CgHy =8.3 Hz), 3.04(dd, 1, CH,
J1=5.6, 6.8 Hz), 3.07,2.98(AB; 2, benzylic J=13.9 Hz)
1.59(m, 2, CHy), 1.48(s, 3, CCHy),1.44(s, 3, CCHy),
0.91(t, 3; CHy J=7.33 Hz)

The hydrochloride salt was precipitatéd from diethyl ether and
recrystallized from CH3CN. Yield 0.8 g, m.p. 125-126.5 °C.

In an analogous way the following compounds were prepared;

Example 2

1-(4-fluorophenyl)-2-methyl-2-propyl 2-aminobutanoate

'R (200MHz, CDCT,) Sppm

7.15, 6.97(m, 4, CgHy, 5.4, 3.6 Hz), 3.26(dd, 1,

CH, J=5.6, 6.8 Hz), 3.06, 2.97(AB, 2, benzylic J=13.7 Hz),
1.92(s, 2, NH,), 2.65(m, 2, CHCH,), 1.48 (s, 3, CCHy),
1.44(s, 3, CCHy), 0.90 (t, 3, CHCHy J=7.6 He)

M.p. HCT salt. 141-142°C.

Example 3

1-(4-fluoroonenyl)-2-methyl-2-propyl 2-aminopentanoate.

' WR (200 iz, COC1y) Sppm

7.13, 5.97 (m, 4, v6ﬁ4, J=5.5,8.7 Hz),
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3.3(dd, 1, CH, J=5.4, 7.1 Hz), 2.99, 2.97

(AB, 2, benzylic, J=13 Hz), 1.43, (s, 3, CCHy),
CCHy), 1.4(m(hidden), 4, CH,CH,), 1.4(hidden,
2, NH,), 0.90(t, 3, CH,CHy, J6.8 Hz).

1.44(s, 3,

M.p. HCT salt 118.0-119.5°C.
Example 4
1-(4- Cﬁiorophenyl) -2-methyl-2-propyl 2-aminopentanoate

"W NMR (200 MHz, CD40D) HCT salt éppm 7.41 and
7.32(AN'BB", 4, Cghly J=8.8 H2), 3.99(t, 1, CH,

J=6.4 Hz), 3. 23, 3.15(AB, 2, benzylic,

J=14.1Hz), 1.82, 1.42(m, 4, CHyCHy), 1.46(s, 3, CCH3),
1.42(s, 3, CCHy), 1.00(t, 3, CH,CHy, J=7.3 Hz)

M.p. HC1 salt 113.5-116.0°C.
Examnle 5
T»(4—Ch10ropheny1)=2¥methy1-2-propy1 2-amino-4-pentenoate.

{HC1 salt) 132.5-133.5°C.
"M NHR (200 Mz, CD,0D) HC1 salt Sppm 7.31, 7.22(AR'BE',
J=8,8 Hz), 5.67{(m, 1, allvlic gﬁ;CHZ),'B.ls(m, 2, allylic CH=Q§2
3.97(t, 1, CH, J=6.35 Hz), 3.15, 3.03(AB, 2, benzyliic, J=14 Hz),
2, CHy), 1.56 (s, 3, CCHj), 1.49(s, 3, CCHy).

Example 6

, T=(4=Chiorcphenyi)=2~methy1-2=propy1 2-aminoheptanoate.

M.p. (HCT sait) 122-125°C.

i NMR (200 MHzZ, cocly) Spom 7.25, 7.12(A'B8", 4, Ccty.

J=8.3 Hz), 3.29(da, 1, CH, J=5.3 Hz), 3 .06, 2.96(AB, 2, benzv11c,

4, C6H4

PCT/SE88/00271

)5

2.58(m,
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J=14 Hz), 1.54(s, 2, NHZ)’ 1.48(s, 3, CCH3), 1.44(s, 3, CCH3), 1.5,
1.26(m, 8,(CH2)4), 0.88(t, 3, CHzEﬂg J=6.35 Hz).

Example 7

1-(4-Chloropheny1)-2-methy1-2-propyl 2-amino-4-pentynoate.
M.p. (HC1 salt) 162.0-163.5°C.

TH NMR (200 iHz, CDCly) G ppm 7.26, 7.13(AA'BB, 4, CcH,, J=8.6 Hz)
3.49(dd, 1, CH, J=5.3, 6.1 Hz), 3.05(s, 2, benzylic), 2.55(dd, 1, HCH,
J=5,2, 2,7 Hz), 2.30(dd, 1, HCH, J=6.1, 2.7 Hz), 2.05(t, 1, =CH, J=2.7
Hz), 1.71(s, 2, Niy), 1.48(s, 3, CCH,), 1.46(s, 3, CCHy).

Example 8 (Method A)

1-(4-Chlorophenyl)-2-methyl-2-propyl 2-aminopentanoate.

Benzophenone imine (0.8 g, 2.9 mmo1) and finely ground 1-(4-
-chToropheny1)-2-methy1-2-propyl glycinate hydrochloride and 10 mil of
CH2C12 were stirred at room temperature over night with the exclusion of
moisture (CaCT2 tube). The reaction mixture was filtered to remove
NH4C1, and evaporated to dryness. The residue was taken up in 10 m1 of
gther, washed with water and dried. Filtration and removal of the
solvent were followed by flash chromatograpny on SiO2 saturated with
NH3 (methano]/NH3) with nexane: ethyl acetate 97:3 as eluent to yield
0.8 g (83 %) of 1-(4-chloropnenyl)-2-methyi-2-propyl N-(diphenyi-
methylene)glycinate. 1H NMR (CDCI3, 60 MHz)‘é ppm 7.5(m, 10, arom),
4.2(s, 2, N—CHZ), 3.1(s, 2, benzyvlic), 1.5(s, 6, C(CH3) ).

To a solution of 1ithiumdiisopropylamide prepared from diisopropylamine
(0.35 m1, 2.45 mmol) and butyl Tithium (2.45 mmol in hexane) in 30 ml
dry THF and DMEU {1,3-dimethyl-2-imidazolidinone) (3 m1) a solution of
1-(4-chlorophenyl)-2-methyl-2-propy] N-(diphenylmethylene)glycinate (0.8
g, 1.97 maol) in 10 m1 dry THF was added dropwise at -78°C under NZ'
After 1 h iodopropane (0.6 ml, 6 mnol) was added. After 4 h at room
temperature the reaction mixture was partitioned between ether and ice
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-cold diluted NaZCO3 solution. The ether was dried and evaporated to give

0.9 g of 1-(4-chlorophenyl)-2-methyl1-2-propyl 2-[(dipheny1methy1ene)

amino] pentanoate as an oil. ' NUR (200 MHZ, CDC1,) < ppm 7.8, 7.4,

7.1(m, 14, arom), 3.93(t, 1, CH, J=6.3 Hz), 0.82(t, 3, CH,CH, J=7.4 Hz).

2
The crude oil (0.9 g) from the preceding step was dissolved in 10 m1 of
diethyl ether and 10 ml of M HC1 was added. The two-phase mixture was
stirred for two hours at room temperature. The aqueous phase was made
alkaline and extracted twice with diethyl ether. Drying and evaporation
gave the crude amine, which was purified with flash chromatography using
hexane: ethyl acetate in proportions 4:6 with 5 % TEA as eluent to give
0.36 g (63 %) of the title product. The hydrochloride salt was
precipitated and recrystallized from CH3CN.

Yield 0.3 g. mp. 113.5-116.0°C.

1H NMR was the same as according to Example 4.

Example 9 (Method A)

1s(4QChToropheny1)~2-methy1%2-propy7 2-aminobutanoate.

A mixture of T-(4-chlorophenyl)-2-methyl-2-propyl glycinate (0.73 g, 3
mmol) and (1S, 2S, SS)-(-)¥2=hydroxypinan-3-one {0.50 g, 2.95 mmol) 1in
benzene (15 m1) containing boron trifluoride (2 drops) and crushed,
activated molecular sieves was refluxed for 4 h under nitrogen.
Filtration followed by eVaporation gave 1.1 g of the Schiff base as an
0il, which was used directly in the next step. 1H NMR (200 MHz,

cocly) Sppm 7.25, 7.14 (AA'BB', 4, CeMy)» 4.05(s, 2, ECHZ), 3.10

(s, 2, benzylic) To Tithiumdiisopropylamide (4 mmol) in THF(3 m1) the
above isolated Schiff base (0.78 g, 2 mmol) was added in THF at -78°C
under nitrogen and the mixture was stirred for 2 hr to form the dianion.
After the addition of iodoethane (0.4 ml, 5 mmol) the mixture was
_Stfrred over night and allowed to reach room temperature.

Benzene (30 ml) and 15 % aqueous citric acid (3.2 m1) were added and the
benzene Tayer was washed with saturated aqueous sodium chloride. Drying
and evaporation gave 0.9 g of the alkylated Schiff base as an oil.
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"W NMR (200 Mz, COC14) S ppm 7.25, 7.11(AA'BB', 4, CcH,), 3.97(dd, 1,

0
I '
CCH, J=5.8, 7.0 Hz), 3.05(s, 2, benzylic), 0.87(t, 3, CHzgﬂs).

The crude product (0.2 g) from the preceding step was dissolved in
THF(14 m1). After the addition of 15 % aqueous citric acid (10 m1) the
mixture was stirred at room temperature for 72 h. The THF was evaporated
and the aqueous layer was extracted with benzene. The benzene Tayer was
extracted with 0.5 M HC1. The combined aqueous layers were made alkaline
with potassium carbonate and extracted with diethyl ether. The ether
phase was dried and the diethyl ether was evaporated to give 0.05 g of
the title compound. The enantiomeric excess (abbreviated e.e.) was
determined by capillary GC after coupling with Moshers acid to 80% e.e.
of the (R)-isomer. The product obtained was precipitated as a HC1 salt.
M.p. 125-127°C.

]H NMR was the same as according to Example 1.

Example 10
1-(4-Chlorophenyl)-2-methy1-2-propy! (R)-2-aminopentancate.

[2-Hydroxypinany1~3-indené)-z-aminopentanoic acid
1-(4-chlorophenyl)-2-methyl-2-propylester (8,17 g) prepared analogous to
steps 1 and 2 in example.9 was dissolved in pyridine (50 m1) and
hydroxylammoniumsulfate (15.4 g) and water (5 ml) were added. The
mixture was stirred at room temperature for 18 h. After addition of
water (40 m1) and extraction with dietnyl ether the organic phase was
dried and evaporated. The crude product was chromatographed using ety
acetate: hexane and 5 % of triethylamine as eluent to yield 1.85 g

(35 %) of the product as an dil. E.e. 86 % of (R)-isomer. Precipitation
with D-(-)-tartaric acid and recrystallization from ethanol: water 2:1
gave 1.05 g of the tartrate. E.e.>97 %.

Mp 122-125°C.

TH MR (200 MHz, CDC13) Sppr 7.26, 7.12(AA'BB', 4, C6H4), 3.30(dd, 1,
CH, J=5.1 Hz), 3.02(AB, 2, benzylic, J=13.4 Hz) 1.48(s, 5, CCH3+NH2),
1.44(s, 3, CCH3) 1.6-1.3(n, 4, CHZCHZ)’ 0.94(t, 3, CH3, J=7.3 Hz)
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Exanple 11 (Method A)
T-(4-Chloropnenyl)-2-methy1-2-propyl 2-amino-4-methylpentanoate.

Leucine (3jg, 0.023 wol) and phtalic anhydride (3.38 g, 0.023 mol) were
mixed and heated in an oil bath, wherein the temperature was slowly
rising to 180°C. After 4 h the oil bath was removed. The white solid was
crystallized from hexane, to give 4.8 g (80 %) N-phtaloyl leucine.
1H NMR(200 MHz, CDCT3)'c;ppm 7.85, 7.72(AA'BB', 4, C5H4), 5.0(dd, 1,

] | : -

-CCH, J=11.5, 4.4 Hz), 2.37(ddd, 1, H-CH, J=14.4, 11.5, 4.1 Hz),
1.95(ddd, 1, H-C-H, J=14.4, 10.0, 4.4 Hz), 1.48(m, T, Qﬂ(CH3) )s
0.95(d, 3, CHs, J=4.4 Hz), 0.92(d, 3, CHss J=4.4 Hz).

N-Phtaloyl leucine (3.7 g, 14.2 mmol) obtained above and thiony]
chloride(16.4 m1, 56.8 mmol1) were refluxed for 3 hours. The excess

thionyl chloride was evaporated. 4 x 30 ml of CHZCT2 was added and

evaporated in order %o remove all thionyl chioride from the N-phtaloyl
leucine acid chloride. ' '
Yield: 4 g (78 %) 1H NMR(200 MHz, CDC13) é;ppm 7.93, 7.81(AA'BB', 4,

Cey)» 5.13(dd, 1, CCH, Jd=4.4, 11.2 Hz), 2.38(ddd, 1, H-C-H, J=4.4,
11.2, 14.2 Hz), 2.05(ddd, 1, H-C-H, J=4.4, 10.3, 14.2 Hz), 1.53{(m, 1,
CH{CH4) 5, 0.98(d, 3, CHy, J=3.4 Hz), 0.94{d, 3, CHy, J=3.4 Hz).
1-(4-chloraphenyl-2-methyl-2-propanol (2.62 g, 14.2 mmol) and DMAP
(0.17 g, 1.42 mmol1) were dissoived in 30 al of THF and triethylamine (2
ml, 14.3 mmol) was added. The N-pataloy] Teucine acid chioride (4 g,
14.3 mm01) dissolved in 20 ml of THF was added dropwise during 3 f.
After 16 h the reaction wixture was diluted with 100 m1 1M HCT and 100
ml CH2C12; The organic phase was washed with 160 m1 0.5 M NaOH and 100
ml. Ho0, whereafter it was dried and evaporated. The resulting dark oil

~was filtered through a silica plug using hexane: ethyl acetate 9:1 and 5

% of triethylamine as eluant, to give 1-(4-chlorophenyl)-2-methyl-2-
-propyl 2- i {N-phtaloyl}amino : -4-meshyipentancat. 3.75 g (50 %).
. Pe

-

"4 NMR (200 MHz, CDC1.) O pom 7.85, 7.75(AA'BB', &, Cely ) »
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7.05, 6.95(AA'BB", 4, C]C6H4), 4.85(dd, 1, ECH, J=4,4, 11.5 Hz)
3.01, 2.82(AB, 2, benzylic, J=13.9 Hz), 2.2(ddd, 1, H-C-H,

J=4.2, 11.5, 14.0 Hz), 1.84(ddd, 1, H-C-H, J=4.4, 10.3, 14.0 Hz),
1.51(s, 3, CCHy), 1.5(hidden, 1, CH(CHs),), 1.42(s, 3, CCH3),
0.94(d, 3, CH(CH,), J=6.6 Hz), 0.97(d, 3, CH(CH;), J=6.4 Hz)

The 1-(4-chlorophenyl)-2-methyl-2-propyl 2-[(N-phta1oy1)amin%
-4-methylpentanoat (0.9 g, 2, 1 mmol) was dissolved in 15 ml of
metnanol. Hydrazine hydrate (0.5 m1) dissolved in 5 ml of methanol was
added dropwise at 0°C. The reaction was followed by GC. After 4 h the
methanol was evaporated and diethyl ether {2.5 ml) was added to the
residue. After filtration the diethyl ether was evaporated and the
residue was cnromatographed using ethyl acetate: hexane 25:75 and 5 % of
triethylamine as eluent.

Yield: 0.45 g (75 %)

The title product was precipitated as an oxalate from diethyl ether to
give the title compound which was recrystallized from i-propanol.
Yield: 0.42 g

M.p. (oxalate) 142.0-144.0°C.

4 MR (200 Wz, CD40D) oxalate & ppom 7.39, 7.31(AA'BB',

0
]
4, Cgiy)s 3.89{%, 1, CCH, J=7.3 Hz) 3.15(s, 2, benzylic),

1.7, 1.65(m, 3, CHZCH), 1.63(5,.3, CCH3), 1.60(s, 3, CCH3),
1.0(d, 6, CH(CH3)2, J=6 Hz)

The compounds according to the following Examples 11-18 were prepared
according to the methods described above:
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- Example 12

I-(4-Ch10ropheny1)—2-methy]-24§ropy1 2-amino-3-methylpentanoate.

M.p. (oxalate) 124.0-125.5°C.
TH R (200 MHz, CD3OD) oxalate Cgppm 7.41, 7.37(AA'BB', 4,

, C6H4), 3.99(t, 1, COCH, J=4.4 Hz), 3.26, 3.09(AB, 2, benzylic J=13.7

Hz), 2.05(m, 1, CH-CH-C), 1.67(s, 3, CCHy), 1.57(s, 3, CCH,), 1.6,
1.45(m, 2, CHaCHa), 1.07(d¢t, 5, CHaCHy + CHCH)

Example 13
1-(4-FTuoropheny1)-2-methyl-2-propyl 2-amino-3-methylbutanoate.

M.p. oxalate 137.0-139.5°C. 1H NMR (200 MHz, CD3GD) oxalate c5ppm 7.34,
7.1%(m, 4, C6H4), 3.90(d, 1, COCH, J=4.4 Hz), 3.26, 3.09 (AB, 2,
benzylic, J=13.6 Hz), 2.37 (m, 1, CH), 1.65(s, 3, CCH3), 1.56(s, 3,
CCH3)§ 1.12(d, 3, CHCHy, J=5.4 Hz), 1.09(d, 3, CHCH,, J=5.4 Hz).

Example 14

1=(3,5-Dichlorophenyl)-2-methyl-2-propyl 2-amino-3-methylbutanoate.

~ M.p. (oxalate) 136-138°C.

Example 15

1-(4~Ch10rophéhy1)fZ-methyl-Z-propyl SS/RS-——2—amino-3-methy1pentanoaten

1

M.p. (oxalate) 106.5-108.5°C. 'H NAR (200 MHz, COC1,) & ppm, 7.40, 7.32

' : ' it I '
(AA'BB', 4, C6H4), 3.31(d, 1, CCH, J=3.7 Hz), 3.19(d, 1, CCH, J=4.9 Hz),

:3.08, 2.94(A8, 2, benzylic J=13.4 Hz), 3.08, 2.92(AB, 2, benzylic,

0

, - 9 -
J=13.4 Hz), 1.7(m, 1, CH-CHE), 1.5(s, 2, NHZ)’ 1.49(s, 3, CCH3), 1.43

(s, 3, CCHy), 1.25(m, 2, CHy), 0.9(d+t+t, 6, CHoCH + CHyCH,), 0.79(d, 3,
CHCH, J=5.8 Hz). , ,
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Example 16

1-(3,4-Dichlorophenyl)-2-methy1-2-propyl 2-aminobutanoate.

i
1, 6-phenyl,J=8.3 Hz, 2.0 Hz), 3.98(t, 1, CCH, J=8.0 Hz), 3.19(A8, 2,
benzylic, J=14 Hz), 1.98(quintet, 2, CH,» J=7.3 Hz), 1.65(s, 3, CCH3),
1.60(s, 3, CCH3), 1.04(t, 3, CH3, J=8.2 Hz).

Example 17

1-(4-Fluorophenyl)-2-methy1-2-propyl 2-amino-4-methylpentanoate.
M.p. (oxalate) 137-141°C. ]H NMR (200 MHz, CD3OD) oxalate <5ppm 7.34,
7.12(m, 4, C6H4), 3.89(t, 1, COCH, J=7.1 Hz), 3.18(s, 2, benzylic),
1.7(m, 3, CHZCH), 1.62(s, 3, CCH3), 1.59(s, 3, CCH3), 1.01(d, 6,
CH(£ﬂ3)2,J=5.9 Hz).

Exampel 18

1=(3-Trifluoromethyl)-2-imnethyl-2-propyl 2-aminobutanocate.

M.p. (HCT salt) 149.5-150.0°C. 'H NWR (200 HHz, CDCT4) < ppm 7.44,

0
7.39(m, 4, arom.) 3.25(dd, 1, CCH, J=5.6 Hz, 7.1 Hz), 3.15, 3.05(AB, 2,
penzylic, J=13.6 Hz) 1.65(a, 2, CH2), 1.52{s, 2, NHZ)’ 1.51(s, 3, CCH3),
1.47(s, 3, CCH3), 0.90(t, 3, CH3, J=7.6 Hz).

Example 19
1-(3-Trif1uoromethy1)-Z-méthyT-Z-propyl 2-aminopentanoate.

- m 4 e - 1. . . o~ \ .
M.p. (oxalate) 115.5-117.5°C. 'H NiR {200 MHz, CD,0D) oxalate = ppm

0
7.63(m, 4, arom), 3.98(t, 1, CCH, J=5.6 Hz), 3.28(s, 2, penzylicj,
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1.81(m, 2, CHCHy), 1.67(s, 3, CCH3), 1.61(s, 3, CCHy), 1.39(m, 2,
_C__'r_{.ch3), 0'-97(‘t, 3, CH3, J=7~3 HZ)o

Example 20

7I-(4-F1u0ropheny1)-Z-methy1=2-pr0py1 (S)-Z-émino=4-methy1pentanoateo

‘N-tert-Butoxycarbonyl-L-1eucine (N—Boc-L-leuciné) (0.3 g, 1.3 mmol)

1-(4-Fluoro-2-methy1-2-propanol {0.39 g, 2.6 mmol) and dimethyT
aminopyridine (0.015 g, 0.13 mmo1), were dissolved in 3 ml of benzene.
The sd]ution was cooled in an ice bath and agicyclohexylcarbodiimide
(DCC) (0.28 g, 1.35 mmol) was added under stirring. The solution was
stirred during 48 h at room temperature. Dicyclohexylurea was renioved by
fiitration and washed with benzene {2x5 ml). The filtrate was washed
sucessively with HC1 (0.5 M, 10 mIx3), NaiiCO4 (5 %, 10 m1x3) and water
(10 m1x2). The organic phase was dried and the solvent was evaporated.
The resulting ester (0.24 g) was purified by flash chrowatography with
nexane: ethylacetate 9:1 as eluent to yield 0.14 g (29 %) of
T-(4-f1uofopheny1)~2-methy7«2¥prcpy1 Z-i(N-Boc)amino:}-4-methy1—

~ pentanoate. ]H NMR (200 MHz CDC13)¢§ppm 7.15(dd, 2, 3,5-pnenyl, J=8.9

Hz, 5.4 Hz), 6.97(%, 2, 2,6-phenyl, J=3.8 Hz), 4.85(d, 1, NH, J=8 Hz),
4.18(a, 1, CCH), 3.09, 2.93(AB, 2, benzylic, J=15 Hz), 1.62(m, 3,

CH,CH), 1.46(s, 3, CCH3) 1.45(s, 9, (CH3) ), 1.42(s, 3, CCH3), 0.93(d,

2, CHCHj., J=5.4 Hz), 0.8%(d, 2, CHCH,, J=5.5 Hzj.

The product obtained above was dissolved in trifluoroacetic acid {1 ml)
and the mixture was siirred for 1 n at room temperature. The trifluoro
acetic acid was evaporated and the residue was dissolved in diluted
NH3/diethy} ether. The organic phase was separated, washed witnh water
and dried and the dietinyl ether was evaporated. The optical purity,
wiich was determined on capiliary GC after coupling with Moshers acid,
was D95 %. The amine was precipitated as an oxalate and recrystallized
from isopropanol.

-
—
o

bl "R (200 Hiz, C0400) oxalaze £paa 7.34,
He), 3.89(%t, 1, COCH, J=7.1 Hz), 3.18{s, 2, benzylic},
7s 1.82(s, 2, CCHy), 1.59(s, 3, CCHy), 1.01{d, 8,
) : E N

Y — N

e oS .

) s TS
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Example 21
1-(4-Chlorophenyl)-2-methy1-2-propyl (S)-2-aminopentanoate.

1-(4-Chlorophenyl)-2-methy1-2-propy! (S)-2-amincpentanoate was obtained
analogous to Example 20 with an optical purity of 78% e.e. The obtained
product was precipitated as a tartrate with L-(+)-tartaric acid and
recrystallization from ethanol:water 2:1. E.e. (after recrystallization
>98%.

M.p. (tartrate) 124-126°C.

_ 1H NMR was the same as according to example 10.

Example 22 (Method A)

1-(3,4-Dichlorophenyl)~2-methy1-2-propyl 2-aminobutanoate.

1-(3,4-dichlorophenyl)-2-methy1-2-propyl 2- [(N-benzy]oxycarbony]i]amino
butanoate ' NWR (200 MHz, CDC1,) Sppm 7.35, 7.01(m, 8, CgHe) and CgHy),
5.26(d, 1, NH,J=10 Hz), 5.12(s, 2, OCHZ), 4.21(m, 1, COCH), 3.02,
2.88(AB,2, benzylic, J=13.7 Hz), 1.77, 1.65(m, 2, CHZ)’ 1.49(s, 3,

CCHs) s 1.42(s, 3, CCHy), 0.88(t, 3, CHy, J=/.3 Hz)) was dissolved in 0.2
M HC1/ethanol and hydrogenated in the presence of Pd/C to give the title
compound.

M.p. (HCT salt) 113.5-116.0°C. |

H NMR according to Example 16 above.

Example 23 (Method A)

1-(4-Fluorophenyl)-2-methyl-2-propyl 2-aminobutanoate.

1-(4-Fluorophenyl-2-methyl-2-propyl 2-bromobutanoate was prepared in
analogy with the method described for compound 1 by Lindberg et al in
the Journal of Medicinal Chemistry 21, p. 448-456 (1978).

"M NMR (60 MHz, COCT,) Sppm 7.2-7.0(m, 4, Ar), 4.1(t, 1, CHBr), 3.1 (s,
2, benzylic), 1.9(m, 2, Cﬁg), 1.o0(t, 3, Cﬂa)).

The compound obtained above (951 mg, 3.0 mmol) was added to a solution
of sodium nitrite (359 mg, 5.2 mmol) and phloroglucinol (403 mg,

3.2 mmol) in dimethylformamide (10 m1) at ambient temperature. After
stirring for 3 h the mixture was poured into cold water and extracted
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with ether. Afterrdrying (Va ) and evaporation of ether an oil of

1-(4-flurcophenyl)-2- 1ethy1 2 propyl 2- n1trobutanoate was obtained.
Yield: 750 mg (88%).

The 'H WR (60 MHz, CDCl <5pp1 7.2-7.0(m, 4, Ar), 5.0(t, 1 CENOZ), 3.0
(s, 2, benzylic), 1.9(m, 2 CHy), 1.0(t, 3, CHy).

The compound isolated above (700 mg, 2.5 mmol) dissolved in acetic acid
(15 m1) was hydrogenated over 10% Pd/C (300 mg) at 50°C and 50 psi
oressure for-24 h. After filtration and evaporation of the solvent the
residue was taken up in ether and extracted with 2N hydrochloride acid.
The acid phase was made alkaline and extracted with ether, whereafter

‘the organic phase was dried and evaporated to'give the title compound as

an oil. Yield: 75 mg (12%). 1H NMR was identical to the spectrum of the
product obtained in Example 2.

Example 24

I-(4=F1uoropheny1)a2=methy1=2=pr6py7 2-aminobutanoate.

The compound obtained in the first step of Example 22 namely
1-(4-fluorophenyl-2-methyi-2-propyl 2-bromobutanocate (1.58 g, 5.0 mmol),
and benzy]amine (2.14 g, 20 mmo1) were dissolved in ethanol (40 m1) and
the solution was refluxed for 24 h. The solvent was evaporated, the
residue was taken up in water, the pH was adjusted to 4.0 and the
aqueous phase was extracted with ether. The organic soivent was dried
and evaporated o give a yellow oil of 1-(4-fluorophenyl)-2-methyl-
-2-propyl 2-benzylaminobutanoate. Yield: 1.47 g (85%). _

"M NHR (60 Mz, CDC14)< ppm 7.4-7.0(m, 9, Ar), 4.1(m, 1, CH), 3.7 (d, 2,
ArC'-iZNH} 3.1(s, 2, ArCHZC), 1.9(m, 2, CHy), 1.5-1.5(m, 7, C(CHs),+NH),
0.9(t, 3, CHy)). |

The compound obtained above (343 mg, 1.0 mmo1) was dissolved in ethanol
(10 m1) and was with 10% Pd/C {100 mg) as a catalyst hydrogenated at
ambientrtemperature and pressure for 28 h. After filtration and
evaporation of the.soivént, the residue was taken up in ether and
extracted with 2N hvdrock1oric acid. The acid phase was made alkaline
and extractad with ether. The ether solution was dried and the éo]vent
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evaporated to give the title compound as an oil. Yield: 178 mg (70%).
The ]H NMR spectrum was identical with the spectrum of the product

obtained in Example 2.
Example 25 (Method B)

1-(3,5-Dichlorgpheny1-2-methyl-2-propyl 2-amino-3-methylbutanoate.

To 1-(3,5-dichlorophenyl)-2-methyl-2-propyl 2-oxo-3-methylbutanoate

(80 mg, 0.25 mmol) and ammonium acetate (154 mg, 2.0 mmol) dissolved in
methanol (10 m1), sodium cyanoborohydride (19 mg, 0.3 mmol) was added.
After stirring at room temperature for 20 h the solvent was evaporated
and the residue dissolved in HZO and ether and made alkaline. After a
second extraction with ether, the combined ether extracts were dried and
evaporated. The residue which was the title product was isolated as an
0il which was identical with the compound obtained in example 14.

Yield: 56 mg (70%).

Examples 26 and 27 (Method E)

The racemate of 1-(4-chlorophenyl)-2-methyl-2-propyl 2-amino-3-methyl-
-butanoate was prepared according to the method described in the above
cited Journal of Medicinal Chemistry and separated into its enantiomers
by fractionated crystailizations of the L-(+)--and D-(-)-tartrates from
ethanol: water in the proportions 1:1.

The (+) enantiomer (Example 26) had the following data:
M.p. (L-(+)-tartrate) 142.5-144°C, ()27 = +25.4°

W NVR (200 MHz, CoC14) Sppm 7.15, 7.02 (AR'BB', 4, CcHy), 3.02 {4, 1,
coCH), 2.98, 2.85 (AB, 2, benzylic), 1.85 (m, 1, CH) 1.45 (s(broad), 2,

NHZ)’ 1.38 (s, 3, CCH3), 1.33 (s, 3, CCH3), 0.85 (d, 3, CHgﬂs).

/

Tne {-)enantiomer (Example 27) had tne following data:
M.o. (D={-)-

tarirate) 145.0-147.5°C, 5}25 =-25.7". 1H NMR was the same

as in Example 26.
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Example 28

(+)-1-(4fChloropheny1)-2-methy1-2-propy1 2-amino-3-methylbutanoate
(Method A) '

1-{4-chloropheny1)-2-methy1-2-propyl 2[(N-trif1uoroacety1)amindj-3=
-methyl-butanoate ('H NMR (200 MHz, CDC15) Sppm: 6.75 (s(broad), 1, NH))
was treated with a solution of 7%'K2CO3 in methanol/water 6/4 for 6 h at
room temperature. After evaporation the residue was extracted with
ether, which was dried and evaporated to give the title compound as an
0il. 1H NMR was the same as according to Example 26. The optical purity,
which was determined on capillary GC coupling with Moshers acid was 60%.

Pharmaceutical preparations

The following examples illustrate the preparation of pharmaceutical
compositions to be used in the method of the invention. For the
preparation of tablets the following compositions can be made.

Exampie 29

I~(4fF1uorophény1)-2-methy1=2-propy1

(5)=2-amino-4-methylpentanoate. 50 g
Lactose o ' 85 g
_Potato 'starch _ | _ - 40 g
Polyvinylipyrrolidone : 5¢g
Microcrysta11ine cellulose ) , 18 g
Magnesium stearate o 2 g
Example 30

1°(4~ChTorophenyT)=Z=methy1—2=

-propyl (S)-2-amino-3-pentanoate 100 g
Lactose o 90 g
Potato starch- ' 50 g
Polyvinylpyrrolidone | 5 g
Microcrystaliine cellulose 23 g
Magnesium stearate 2 g

2



WO 88/09327 PCT/SE88/00271

10

15

20

25

30

35

27
From the above compositions 1 000 tablets can be made, containing 50 mg
and 100 mg of active substance, respectively. If desired, the obtained

tablets can be film coated with e.g. methyl cellulose in an organic
solvent or using water.

Exampel 31

Example of solution for intravenous or intramuscular injection.

Compound according to Example 1 60 g
Water for injection ad 1000 m1

The active compound shall be dissolved in water to a final volume of

1000 m1 and the solution filtered through a sterile 0.22 pm filter and
aseptically diSpensed into 1 m] sterile ampoules, which then are sealed.

PHARMACOLOGICAL METHODS

Inhibition of the Synaptosomal Uptake of Monoamines

Crude synaptosome preparations from rat cerebral cortex were made by
homogenizing the tissues in 10 volumes of ice-cold 0.32 M sucrose with
all-glass Potter'-Elvehjem's homogenizers. The homogenates were
centrifuged at 800 g at +2°C for 10 min. The supernatants were
centrifuged at 12 000 g at +2°C for 10 min, and the pellets were
rehomogenized in 0.32 M sucrose to the original volume. The incubation
of the preparations with U4CJserotonin plus [3H]noradrena1ine with
final concentrations of 50 nM of each amine was performed in a Micronic
PPN Storage-Block-96 (Flow Laboratories) with 8 x 12 wells using two
rows at each incubation. Four to five different concentrations of two
test compounds in duplicates were examined at each incubation. Fifty
microliters of the synaptosomal preparation, 400 pl of the
Krebs-Henseleit's buffer, pH 7.4, containing 5.6 @M glucose, 1.1 mM
ascorbic acid, 0.13 mM disodium edetate, and 50 pil pargyline, and 25 ul
of the inhibitor or distillad water were added to the welis. The
solutions were mixed by vortexing the block for 10 s. After 10-min
preincubation at 37°C in a water bath, 25 ul of the solutions of the
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radioactively labeled amines was added to the two rows with a Titretec
Multicannel prette, type 12-Channel (Flow Laboratories). The reaction
was immediately started by vortexing the block for 10 s on a
Super-Mixer, and the incubation was continued for 2 min at 37°C. The
uptake reaction was stopped by filtration and washing for 15 s with
ice-cold 0.15 M NaCl through a Whatman GF/B glass filter paper in a
24-channel -Cell Harvester (Brandel) using the standard harvesting probe.
The filters were left to dry in room temperature for about 1 h. The
punched filters were transformed to counting vials, 10 mL of the
scintillation Tiquid (Aquasol, NEN) was added, and vials were shaken and
allowed to stand for 1 h before counting. The radioactivety was measured
in-a Packard Tri Carb liquid scinti11ation photometer. The active uptake
of the amines was defined as the difference between the accumulation of
the rédioactivity in the absence (quadriplicates) and the presence
(quadriplicates) of selective uptake inhibitors, determined at each
incubation. These inhibitors were citalopram (0.3 pM) for the serotonin
uptake and maprotiline (1'uM) for the norepinephrine uptake. The
inhibition was calculated in percent of the active uptake. The ICSO
values were obtained from log concentration-response curves.

Potentiation of cholinergic responses

Studies on oxotremorine-induced tremor in rats

Male rats (Sprague Dawley Alab Laboratorietjinst AB, Sollentuna, Sweden)
weighing 150-180 g, 35-40 days of age, were used. The animals were
allowed free access to food (R3, Ewos AB, Sodertdlje, Sweden) and water
until the start of the experiments. The test compounds were injected
intraperitoneally (i.p.) 30 min before injection of oxotremorine into

the neck (s.c.). Tremor intensity was assessed visually for a 60 min

period following the injection of oxotremorine in rat housed in Macrolon
cages (25x25x30 cm) (tree per cage). The treshold dose of oxotremorine
for eliciting tremor in rat is 200 pg/kg.

Tremor intensity was scored using the followin rating scale: 0 = no
tremor; 1 = slight tremor (moderate, disconiinous %remor); 2 = strong

-

tremor (intense, continuous tremcr involving the whole body}. The
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animals were scored 5, 10, 15, 30 and 60 min after injection of
oxotremorine. The tremor was scored for a period of 30 seconds.

The values for each observation were summed over the entire observation
neriod (5-60 min) and their median values for each group were calculated
(total median score). Mann-Whitney U-test (two-tailed) was used to
determine differences between the control oxotremorine group and test
groups receiving the compounds + oxotremorine. It should be noted that a
control group receiving oxotremorine alone was always run concurrently

with each compound tested.

The Towest dose causing a significant (p<0.05) potentiation of the
oxotremorine response was determined from log-dose response curves.

In the following Table 2 data are illustrated on the testing for the
inaibition of synaptosomal uptake of monoamines and potentiation of
oxotremorine induced tremor in rat of compounds of the general formula

XII.
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IV IR R |
CH, - e -0-C - gﬂ - NH, XII
Y — CH3 R
~ Table 2
Compound Inhibition of - Potentiation
according synaptosomal of OTMN in
to Example - uptake, ECgy,(uM) rat mg/kg
No or ref X Y R noradrenalin -serotonin tremor
Alaproclate 4-C1 H CHy >10 0.12 5.0
] 4-C1 H CZHS 7 8.0 2.8 2.5
2 4-F H CZHS 7 7.0 3.0 10
3 4-F  H C3H7 , 3.2 6.0 10
4,8 4-C1 H- C3H7 ' 1.5 2.3 2.5
5 4-C1 H CHZ-CH=CH2 2.5 3.6 20
7 4-C1 H CHZCECH »10 >10 10
11 4-C1 H CHZCH(CH3)2 3.4 - 8.0 10
12 4-C1 H CH(CH3)(CZH5) 3.2 6.5 20
13 4<F- H CH(CH3)2 7 2.9 10 20
14 3-C1 5- CH(CH3)2 ~19 4.0 10
15 4-F H CH(CHs)(CZHS) 3.1 8.0 10
26 (+)4-C1 H CH(CH3)2 1.8 8.7 20
27 (-)4-C1 H

CH(CH3)2 1.7 3.3 10
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Discussion

As can be seen from table 2 the compounds according to the invention are
at least tenfold less active than alaproclate in the ability to inhibit
SHT uptake into synaptosomes.

Both alaproclate and the compounds according to the invention enhance
the tremor response induced by a treshold dose of the muscarinic agonist
oxotremorine (OTMN). Thus, the compounds according to the invention are
selective in potentiating cholinergic responses in contrast to
alaproclate.

Accordingly, the inherent ability for the compounds according to the
invention to affect the cholinergic system without direct interference
with the serotonergic system makes it possible to treat patients with
senile dementia and other disorders related to central cholinergic
pathways in a more adequate way involving less side-effects due to
serotonergic mechanisms.
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6. A compound according to claim 1 wherein X is 4-F and R is iso-C,H

3

CLAIMS

1. A compound of the general formula I in racemic or opticaTTy

active form.

X ~  CH

0 H
13
Cﬂz - % -0-C ',? - NHZ I
CH3 R -
Y

or a pharmaceutically acceptable salt thereof, wherein

X and Y répkesent halogen, CF3 or hydrogen provided that both X and Y
are not hydrogen,

R represents a straight or branchéd saturated or unsaturated alkyl group
having 2-5 carbon atoms in the chain with the proviso that the racemate
of the compound, wherein X is 4-C1, Y is H and R is -CH(CH,)

excluded. '

2 i

2. A compound according to claim 1 wherein X is chlorine or fiuorine in
position 4, Y is H and R is a straight alkyi with 2-3 carbon atoms.

3. A compound according to ciaim 1, wherein X is 4-C1, Y is H and R is
2’5"

4. A coipound according to claim 1 wherein X is 4-C1, Y is H and R is

C3H7.

5. A compound according to claim 1 wherein X is 4-C1 or 4-F, Y is K and

R is a branched alkyl group having 3-4 carbon atoms in the chain.

479"

7. A compound according to claim 1 in its (S)-form wherein X is 4-CL, Y
- L i . - 1: T P 1 .
is H and R is 1iso C3ﬂ7

>
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8. A compound according to any of the claims 1-6 as a substantially pure

enantionmer.
9. A compound according to claim 4 in its (S)-form.
10. A compound according to claim 6 in its (S)-form.

11. A compound according to claim 1 exhibiting potentiating effect on
cholinergic responses.

12. A compound according to claim 1 effective on mental disturbances.

13. A process for the preparation of a compound with the general formula
I in racemic or optically active form

X

or a pharmaceutically acceptable salt thereof, wherein

X and Y represent halogen, CF3 or hydrogen provided that both X and Y
are not hydrogen.

R represents a straight or branched saturated or unsaturated alkyl group
having 2-5 carbon atoms in the chain with the proviso that the racemate
of the compound, wherein X is 4-C1, Y is H and R is -CH(CH3)2 is
excluded by

A) converting the corresponding derivatives

II having the identical R group,

X
Gy 9§ T
CHy - (- 0-C-C 11
CH R
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wherein X, Y and R are as defined above and Z represents a group which
can be transformed to an NHZ-group by a suitable hydrolytic, reductive,

electrochemical or other known process,

B) reacting an (X-ketoester of the formula III

X EH3 0 0
CHy-C-0-C-C 111
 CHy N
Y . ,

wherein X, Y and R are as defined above with ammonia, an ammonium salt
or a suitable reducing agent in the presence of a catalyst in a stepwise

or direct manner, whereby I is obtained,

C) rearrangement in water of a compound of the formula IV
' H 0 |
\ 9 3 g ’/,C\\\
»CHy = C=0-C - ?H N IV

wherein X, Y and R are as defined above with or without the presence of
a catalyst, '
=~

D) reduction of a coupound or the general formula I

Y~

wherein X and Y are as defined above and R is an unsaturated alkyl,
straight or branched containing 2-5 carbon atoms to the corresponding
compounds, wherein R is a saturated alkyl groun, or

E) resolution of a racemate of the general formula I.

14. A pharmaceutical preparation containing as active ingredient a
compound according to any of claims 1-6.
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15. A method for obtaining potentiating effect on cholinergic responses
comprising administration to a patient having mental disturbances an
amount of a compound of the formula I according to claim 1 or a
pharmaceutically salt thereof effective to potentiate the cholinergic

5 responses.

16. Use of a compound with the general formula I according to claim 1 or
a pharmaceutically acceptable salt thereof in the preparation of a
pharmaceutical formulation with effect on mental disturbances.

10
17. Use of a compound with the general formula I according to claim 1 or
a pharmaceutically acceptable salt thereof in the preparation of
pharmaceutical formulation for selectively potentiating central .
cholinergic responses in animals and man.
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