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[1R<(10,30,40x)]{ 1 ~Aminomethyl-3-tert-butyl-4-isopropyl-cyclopentyl)-

acetic acid;

acid;

acid;

acid;

acid;

acid;

(10, 3a,40)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic acid;
[1S-(1a,30,40))<(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-acetic

[1R-(1a,30,40)]-() ~-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-acetic
[18-(10t,3c,40)}<(1-Aminomethyl-3-benzyl-4-methyi-cyclopentyl)-acetic

[1R~(1030,4a)]-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-acetic

(1S-cis)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid; Y a—
(1S-cis)-(1-Aminomethy)-3-ethyl-cyclopentyl)-acetic acid; -+
(1S-cis)(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid; —

(1S-cis)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(18-cis)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(1R~cis)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R~cis)~(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
{1R-~cis)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid; J
{1R-cis){1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(S)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(S){1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetramethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetraethyl-cyclopentyl)-acetic acid;
(1e,3P,4B)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(1a,3B,4P)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(101,3p,48)-(1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic acid;
[1R~(1c,3B,4B)]-(1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-acetic

S\
(1S-cis)(1-Aminomethy-3-tert- butyl-cyclopentyl)-acetic acid; ? @y S

|
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6.
(1R-trans)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R-trans)<(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid; )
(1R-trans)-(l-Aminomethyl-i!-isopropyl-cyclopentyf)—aeetic acid;
(1R-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
{(1S-trans)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
{(1S-trans)-(1-Aminomethyl-3-isopropyl-cyclopenty!)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1S-trans)~(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(R)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(R)«(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;
cis<(1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyi-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid,
cis<{1-Aminomethyl-3-tert-butyl-cyclobutyl)}-acetic acid;
cis-(1-Aminomethyl-3-phenyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-tert-butyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-phenyi-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-tert-butyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
cis{1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-isopropyl-3-methyi-cyclobutyl)-acetic acid;

PCT/USSE/19876 .
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The dose-dependent suppression of sound-induced tonic seizures in
DBA/2 mice was tested, and the corresponding ED5( values are shown in

Table 1.

The present results show that the compounds of the invention given orally |

cause dose-related anticonvulsant effects in a sound susceptible strain (DBA/2) of
mice, confirming previous data showing anticonvulsant activity in other models of
experimental epilepsy. The effective dosages of drugs in this model are lower than
those in the maximal electroshock test, confirming that DBA/2 mice are a

sensitive model for detecting anticonvulsant actions.

TABLE 1

Carrageenan Induced Thermal
Hyperaigesia in the Rat

DBA/2
Audiogenic

Strueture

Compound
at o8

binding site

IC5p (M)

%MPE'lhr % MPE'2hr

postdose
30 mg/kg PO

postdose @
30 mg/kg PO

% Protected
1 hr postdose
30 mg/kg PO

@) (rans)(1-  HCFHN 0.034

(H-{trans)-(1- HCWH)N 0.022
Aminomethyl-

3,4-dimethy)-

cyclopentyl)-

acetic acid

hydrochloride

(-)-(.trlnl)-(l-l HO 1.0

3.4-dimethy!-

cyclopentyl)-

acetic acid

hydrochloride

(cis/trans)-(3R)- HCH) 0.088
(1-Aminomethyl-

3-methyl-

cyclopentyl)-

acetic acid

hydrochloride

23

67

2

53

100

86>
860
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TABLE 1 (cont'd)
Carrsgeenan Induced Thermal DBA/2
Hypemlgesia in the Rat Audiogenic
Mouse
Compound Structure ICso (uM) % MPE"1br %MPE"2hr % Protected
atayd postdose @ postdose % :l“:lr pondoplg
binding site 30mgkg PO 30 mg/kg mg/kg
(trans)<(1- HCRH N COqH 0.154 -7 -2 100
Aminomethyl-
3,4-dimethyl-
cyclopentyl)-
acetic acid
hydrochloride
{1-Aminomethyl- HOHHLN 0.598 4 4 20 (2 hours
cyclobutyl)- g* postdosc)
acetic acid
hydrochloride
(cisfrans)-(1-  HO4LN COH  >10 0 0 not tested
Aminomethyl-3-
benzyl-
cyclobutyl)-
acetic acid
hydrochlaride

* MPE: maximum possible effect - set as baseline value prior to treatment with carrageenan.

The radioligand binding assay using [3H]gabapentin and the 038 subunit
derived from porcine brain tissue was used (“The Novel Anti-convulsant Drug,
Gabepentin, Binds to the a9 Subunit of a Calcium Channel”, Gee N. et al.,

J. Biological Chemistry, in press).

The compounds of the invention show good binding affinity to the a5
subunit. Gabapentin (Neurontin®) is about 0.10 to 0.12 pM in this assay. Since
the compounds of the instant invention also bind to the subunit, they are expected
to exhibit pharmacologic properties comparable to gabapentin. For example, as
agents for convulsions, anxiety, and pain.

The compounds of the invention are related to Neurontin®, a marketed
drug effective in the treatment of epilepsy. Neurontin® is 1-(aminomethyl)-
cyclohexaneacetic acid of structural formula

%
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EXAMPLE 3

CO,Et 0, O,Et

® i)

@

Reagents: (i) Triethylphosphonoacetate, NaH; (ii) MeNO,, BuN'F; (iii) Ha, Ni;
(iv) HC]

Synthesis of (R)-(3-Methyl-cyclopentylidene)-acetic acid ethyl ester (2)
NaH (60% dispersion in oil, 1.86 g, 46.5 mmol) was suspended in dry

tetrahydrofuran (40 mL) and cooled to 0°C. Triethylphosphonoacetate (9.69 mL,
48.8 mmol) was added and the mixture stirred at 0°C for 15 minutes. The

ketone (1) (5 ml, 46.5 mmol) in THF (10 mL) was then added and the mixture
allowed to warm to room temperature. After 2 hours, the mixture was partitioned
between diethy] ether (200 mL) and water (150 mL). The organic phase was
separated, washed with brine, dried (MgSO4) and the solvent removed in vacuo.
The residue was purified by flash chromatography (silica, ethyl acetate:heptane
1:9) to give 5.45 g (70%) of (2) as a colorless oil.

1H NMR 400 MHz (CDCl3): & 1.04 (3H, m), 1.27 (3H, t, ] = 7 Hz), 1.80-2.74
(7H, m), 2.90-3.15 (1H, m), 4.13 (2H, q, ] = 7 Hz), 5.76 (1H, s).

MS (CH) m/e: 169 ((MH], 20%).

IR (film) v em-1: 1205, 1371, 1653, 1716, 2955.
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Synthesis of (cis/trans)-(3R)-(3-Methyl-1-nitromethyl-cyclopentyl)-acetic acld
ethyl ester (3)

The unsaturated ester (2) (3.0 g, 17.8 mmol) was dissolved in
tetrahydrofuran (20 mL) and stirred at 70°C with nitromethane (1.92 mL,
35.6 mmol) and tetrabutylammonium fluoride (1.0 M in tetrahydrofuran, 25 mL,
25.0 mmol). After 18 hours, the mixture was cooled to room temperature, diluted
with ethy] acetate (50 mL), and washed with 2N HCI (30 mL) followed by brine
(50 mL). The organic phase was collected, dried (MgSOj4), and the solvent
removed in vacuo. The residue was purified by flash chromatography (silica, ethyl
acetate:heptane 1:9) to give 2.00 g (49%) of & clear oil.
1H NMR 400 MHz (CDCl3): § 1.02 (3H, d, J = 6 Hz), 1.08-1.37 (5H, m),
1.59-2.17 (5H, m), 2.64 (2H, m), 4.15 (2H, q, J = 7 Hz), 4.64 (2H, m).
MS (ES+) m/e: 230 ((MH™), 4%).
IR (film) v cm-1: 1183, 1377, 1548, 1732, 2956.

Synthesis of (cis/trans)-(7R)-7-Methyl-spiro[4.4|nonan-2-one (4)

The nitroester (3) (1.98 g, 8.66 mmol) was dissolved in methanol (50 mL)
and shaken over Raney nickel catalyst under an atmosphere of hydrogen (40 psi)
at 30°C. After 18 hours, the catalyst was removed by filtration through celite. The
solvent was removed in vacuo and the residue purified by flash chromatography
(silica, ethyl acetate:heptane 1:1) to give 1.05 g (79%) of a white solid.
1H NMR 400 MHz (CDCl3): § 1.03 (3H, m), 1.22 (2H, m), 1.60-2.15 (5H, m),
2.22 (2H, m), 3.20 and 3.27 (2H total, 2 X s, cis, and trans), 6.18 (1H, br s).

MS (ES+) m/e: 154 ((MH), 100%).
IR (film) v em-1: 1695, 2949, 3231.

Synthesis of (cis/trans)-(3R)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic
acid hydrochloride (5)

The lactam (4) (746 mg, 4.88 mmol) was heated to reflux in a mixture of
1,4-dioxan (5 mL) and 6N HCI (15 mL). After 4 hours, the mixture was cooled to
room temperature, diluted with water (20 mL), and washed with dichloromethane
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-4]-
(3 x 30 mL). The aqueous phase was collected and the solvent removed in vacuo.
The residue was triturated with ethyl acetate to give a white solid which was
collected and dried. This was recrystallized from ethyl acetate/methanol to give
656 mg (65%) of (5) after collection and drying.
1H NMR 400 MHz (dg-DMSO): § 0.96 (3H, m), 1.01-1.24 (2H, m), 1.42-2.10
(5H, m), 2.41 and 2.44 (2H total, 2 x s, cis/trans), 2.94 (2H, m), 7.96 (3H, br s),
12.35 (1H, br s).
MS (ES+) m/e: 172 ((MH-HCI], 100%).

EXAMPLE 4

COEt 0, O,Et
0
® l ()
o —_— €))

(4 )) @
0 ses
4\ cou o / (iii)
1v) ‘
® P @

Reagents: (i) Triethylphosphonoacetate, NaH; (ii) MeNO7, BugN*F; (iii) Ha,
Ni; (iv) HC1

Synthesis of (cis)<(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester (2)
NaH (60% dispersion in oil, 519 mg, 12.96 mmol) was suspended in dry

tetrahydrofuran (30 mL) and cooled to 0°C. Triethylphosphonoacetate (2.68 mL.,

13.5 mmol) was added and the mixture stirred at 0°C for 15 minutes. The

ketone (1) (1.21 g, 10.80 mmol) in THF (10 mL) was then added and the mixture

allowed to warm to room temperature. After 2 hours, the mixture was partitioned

PCT/USOMI9RT6. S )-



WO 9921324 FCTUSIINTG o33
-53- ' 34

Synthesis of (1)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid
hydrochloride (5) '
The lactam (240 mg, 1.44 mmol) in 6N HCI were heated to reflux for

24 hours. The residue was concentrated under reduced pressure and triturated with
5 ether to give the amino acid 5 as a white solid. '

1H NMR (400 MHz, CD30D): §2.98 (2H, s), 2.4 (2H, s), 1.5 (2H, m),

1.4-1.2 (4H, m), 0.84 (3H, s), 0.84 (3H, 5).

MS (m/z): 186 (MHT, 100%), 168 (M-NH3, 20%).

EXAMPLE 9
10 Synthesis of (cis)-(3R)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid
hydrochloride

Reagents and conditions: (i) Hy, Pd/C, MeOH,; (ii) I, Ph3P, imidazole, CH3CN;
(iii) LAH, THF; (iv) TSNHN = CHCOCI, PhNMe), Et3N; (v) Rha(cap)4,
15 CH,Cly, reflux; (vi) 2) BBr3, EtOH; b) NH3; (vii) 6N HC], reflunx.
The monoester 1 was prepared according to the procedure described in
Tetrahedron: Asymmetry 3, 1992:431.

In the first step, the ester 1 is hydrogenated using catalysts such as Raney
nickel, palladium on charcoal or thodium catalyst or other nickel or palladium
20 containing catalyst in a solvent such as methanol, ethanol, isopropanol, ethyl
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acetate, acetic acid, 1,4-dioxane, chloroform or diethyl ether at a suitable
temperature in the range from 20°C to 80°C.

In the second step, the alcohol 2 is treated with triphenylphosphine,
imidazole, and iodine in a solvent such as ether, tetrahydrofuran, or acetonitrile at
0°C to room temperature to give the iodide 3.

In the third step, the iodide 3 is treated with a suitable reducing agent such
as lithium aluminium hydride or lithium borohydride in a solvent such as ether or
tetrahydrofuran at temperature between 0°C and or reflux to give the alcohol 4.

In step four, the alcohol 4 is treated with glyoxylic acid chloride
(p-toluenesulfonyl)hydrazone and N,N-dimethylaniline followed by triethylamine
in a solvent such as methylene chioride, chloroform, benzene, or toluene to give
the diazoacetnte 5.

In the fifth step, the diazoacetate § is added to a refluxing solution or
suspension of a suitable rhodium(ll) catalyst such as Rhy(cap)4, Rh(58-

MEOX)4, Rhy(5S-MEPY)4, Rha(5R-MEPY)4, or Rhp(OAc)4 in a solvent such
as methylene chloride, benzene, toluene, or 1,2-dichlorocthane as described by

" Doyle and Dyatkin in J. Org. Chem., 1995;60:3035 to give the spirolactone 6.

In step six, the spirolactone 6 is treated with hydrogen bromide or boron
tribromide in methanol or ethanol to give a bromoester intermediate which is then
reacted with ammonia to give the spirolsctam 7.

In step seven, the spirolactem 7 is treated hydrochioric acid solution (6N to
12N) at reflux to which may be added a water miscible co-solvent such as
1,4-dioxane or tetrahydrofuran to give the amino acid 8.
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1.

or & pharmaceutically acceptable salt thereof wherein:
5 R is hydrogen or a lower alkyl;

R! to R14 are each independently selected from hydrogen, straight or
branched alky] of from 1 to 6 carbons, phenyl, benzyl, fluorine,
chlorine, bromine, hydroxy, hydroxymethyl, amino, aminomethyl,
triflucromethyl, -CO5H, <CO2R 15, -CH>CO5H, -CHyCOoR15,

10 -OR15 wherein R15 is a straight or branched alkyl of from 1 to
6 carbons, phenyl, or benzyl, and R1 to R8 are not simultaneously
hydrogen.

2. A compound accarding to Claim 1 wherein R1 to R14 are selected from
hydrogen, methyl, ethyl, propyl, isopropyl, butyl straight or branched,
15 phenyl, or benzyl.

3. A compound according to Claim 1 wherein R! to R14 are selected from
hydrogen, methyl, ethyl, or benzyl.

4, A compound according to Claim 1 and selected from:
(1)(trans)~(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid
20 hydrochloride;
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(1-Aminomethyl-cyclobutyl)-acetic acid hydrochloride;

(cis/trans)-(3R)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid
hydrochloride;

(cis/trans)-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid
hydrochloride;

(£)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid
hydrochloride; and

(cisH3R)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid
hydrochloride.

A compound according to Claim 1 and selected from:

(1o, 30, 400)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic
acid;

(1o, 30, 40)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;

(1, 3a,4a)-(1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic
acid;

[1S-(1a,30,4)]< 1 -Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-
acetic acid;

[1R-(1a,3ar,40t)]<(1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-
acetic acid;

[18-(1a,304a)]<(1-Aminomethyl-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;

[1R«(1e,3a,4ax))(1-Aminomethyl-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;

[18<(103a,4ax))-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;

[IR«(10,30.40)]«1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;

[18<1a,30,4cx)}-(1-Aminomethyl-3-tert-butyl-4-methyl-
cyclopentyl)-acetic acid;

[1R<(1a,30,40)]<(1-Aminomethyl-3-tert-butyl-4-methyl-
cyclopentyl)-acetic acid;
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[18-(1a.3a.40)]«(1-Aminomethyl-3-tert-butyl-4-cthyl-
cyclopentyl)-acetic acid;
[1R-(1ct, 30, 40x)](1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[1S-(1a,3a,40)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R~(1a,3c,40x)]}-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
(1a,30,400)-() ~Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
acid;
[1S-(1o,3c,40)]<(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R~<(1a,30r,4cx)]-(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
[18-(1a,3c,40)]-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-
acetic acid;
[1R<(10,3a,4a)]-(1-Aminomethyl-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
(1S-cis)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1S-cis)~(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(18-cis)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1S-cis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1S-cis)(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1S-cis)(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(1R-cis){(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethy}-3-ethyl-cyclopentyl)-acetic acid;
(1R~cis)~{1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1R~cis)«(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R~cis)«(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(S)(1-Aminomethy}-3,3-dimethyl-cyclopentyl)-acetic acid;
(S)«(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;



10

15

20

30

_ WO 9321824 PCT/USHWI98T6

-58-
(1-Aminomethyl-3,3 4 4-tetramethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetracthyl-cyclopentyl)-acetic acid;
(10,38,4B)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(1, 3B,4P)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(104,3B,4B)-(1 -Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic
acid;
[1R<(103B.4p)}-(1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-
acetic acid;
[1S<1¢,3p.4B)}<(1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-
acetic acid;
[1R<(1a,3P,4B)]-(1-Aminomethyl-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;
[15-(1ct,3B,4B))-(1-Aminomethy]-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;
[1R~(10,3P.4B)]}-(1-Aminomethy}-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1S-(1¢5,3B,48)}-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R=(10,3B.4B)]<(1-Aminomethy]-3-tent-butyl-4-methyl-
cyclopentyl)-acetic acid;
[1S<{1¢,3B,4B)}-(1-Aminomethy]-3-tert-butyl-4-methyl-
cyclopentyl)-acetic acid;
[1R-(1c,3B,4B)]«1-Aminomethy)-3-tert-butyl-4-cthyl-
cyclopentyl)-scetic acid;
[1S-(1ct,3B,43))-(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[1R<(1c,3P,4B)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(1¢¢,3B,4B)](1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
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(1a,38,4B)(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
acid;
[1R-(1c1,3B,4B)]-(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-
acetic acid;

[18-(1,3P,4B)]-(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)- _ -

acetic acid;
[1R<(1a,3P,4P)]-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-

acetic acid;
[1S-(1c,3,4P)]-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-

acetic acid;
(1R-trans)-{1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1R-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(18-trans)«(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-cthyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(R)<(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(R)-(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;
cis-{1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-tert-butyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-phenyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1- Aminomethyl-3-cthyl-cyclobutyl)-acetic acid;

s
s
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trans-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-tert-butyl-cyclobutyl)-acetic acid;
trans~( 1 -Aminomethyl-3-phenyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;

cis-(1-Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic acid;

cis-(1-Aminomethyl-3-tert-butyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;
trans-{ 1 -Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic

trans~(1-Aminomethy!-3-tert-butyl-3-methyl-cyclobutyl)-acetic

trans-( 1 -Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
trans(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid,
cis-(1-Aminomethyl-3-ethyl-3-isopropyl-cyclobutyl)-acetic acid;
cis-{1-Aminomethyl-3-tert-butyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-phenyl-cyclobutyl)-acetic acid;
cis~(1-Aminomethyl-3-benzyl-3-ethyl-cyclobutyl)-acetic acid;
trans-( | -Aminomethyl-3-ethyl-3-isopropyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-tert-butyl-3-ethyl-cyclobutyl)-acetic acid;
trans-{1-Aminomethyl-3-ethyl-3-phenyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-tert-butyl-3-isopropyl-cyclobutyl)-acetic

cis-(1-Aminomethyl-3-isopropyl-3-phenyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-3-isopropyl-cyclobutyl)-acetic

cis-(1-Aminomethyl-3-tert-butyl-3-phenyl-cyclobutyl)-acetic acid;
trans-{1-Aminomethyl-3-benzy]-3-tert-butyl-cyclobutyl)-acetic

5
g¢0
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trans-(1-Aminomethyl-3-tert-butyl-3-isopropyl-cyclobutyl)-acetic

trans-{ 1-Aminomethyl-3-isopropyl-3-phenyl-cyclobutyl)-acetic

cis-(1-Aminomethyl-3-benzyl-3-isopropyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-tert-butyl-3-phenyl-cyclobutyl)-acetic

cis<{1-Aminomethyl-3-benzyl-3-tert-butyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-diethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-diisopropyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-di-tert-butyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-diphenyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-dibenzyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-2,2 4 4-tetramethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-2,2,3,3,4,4-hexamethyl-cyclobutyl)-acetic acid;
(R)(1-Aminomethyl-2,2-dimethyl-cyclobutyl)-acetic acid;
(SY(1-Aminomethyl-2,2-dimethyl-cyclobutyl)-acetic acid;
(1R-cis)(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[1R-(10,20,30)](1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(1a,2a,40)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
[1R~(10.20,3P)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(1a,2a,4B)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
(1S-trans)-(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[18(1cx,28,3B)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(10,28,4B)- (1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
[18-(1c,28,300))-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(10,28 40)-(1-Aminomethyl-2,d-dimethyl-cyclobutyl)-acetic acid;
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(1R-trans)-(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[1R-(1ct,2B,3B)}-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

[1R-(1c,28,4B))-(1-Aminomethyl-2-ethyl-4-methyl-cyclobutyl)-

acetic acid;

acid;

acid;

acid;

acid;

acid;

acid;

acid;

[1R<(1a,2B,3a)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(10,2B,40t)(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
(1S-cis)-(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[1S-(10,2a,30r)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

[15-(1a.2¢a, 3a)]<(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic

[15<(12.2B,30)](1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

(1a,2a,48)~(1-Aminomethyl-2 4-dimethyl-cyclobutyl)-acetic acid;
(3S, 48)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(3S, 48))<(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(38, 45)1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic

(38, 4S)<(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
(3R, 4R)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
(38, 4S)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid;

(38, 4S)-(1-Aminomethyl-3,4-dibenzyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethy]-3,4-dibenzyl-cyclopentyl)-acetic acid;
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[1S-(10,30,4B)]-(1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-
acetic acid;
[1R~(1¢.,3B,40)}-(1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-
acetic acid;
[1R~(10,3ct,4P)]-(1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-
acetic acid;
[1S<(1a,3B,40)]< 1 ~Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-
acetic acid;
[1S(1a,30,4P)]-(1-Aminomethy]l-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R-(10t,3B,4cx)]<(1-Aminomethyl-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R-(1a,30,4P)](1-Aminomethyl-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(1c,3B,40)}<(1-Aminomethyl-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[158-(1a,30,40)]<(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1R-(1053P,4a)]-(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1R-(1c,3¢,4P)]-(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[18-(1cx,38,4B)]-(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[15-(1a,30,4P)](1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R<(1ct,3B,40)](1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R~(10.3a,4P)]<(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;



WO 99721824 PCT/US98/19876 - g:)ﬂ,
i et
[18«(10,3B,4x))-(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-
acetic acid;
[1S<(1ct,30,4B))-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-
acetic acid;
[1R-(1cx,3B,40)]-(1-Aminomethyl-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
[1R~(1a,3c,4B)](1-Aminomethy!-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
[18-(1a,3p,40)]-(1-Aminomethy]-3-benzyl-4-methyl-cyclopentyl)-
acetic acid;
[18<(1a,30,4B)]-(1-Aminomethy!-3-cthyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R<(1c,3B,40)}1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R<(10,30,48)]-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1S<(1a,38,4a)])-(1 -Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1S-(1a,3a,4B)]<1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[1R~(1cx,3B,4x)}«(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid; '
[1R-{1x,30c.4f)](1-Amincmethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[1S<1a,3B,4c))(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[1S-(10t,30,4B)]«(1-Aminomethyl-3-ethyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R<(104,3B,40x)]«1-Aminomethy]-3-cthyl-4-phenyl-cyclopentyl)-
acetic acid;
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[1R<{1e,30,4B)]«1-Aminomethyl-3-ethyl-4-phenyl-cyclopentyl)-
acetic acid;
[18-(10,3P,4a)]-(1-Aminomethyl-3-ethyl-4-phenyl-cyclopentyl)-
acetic acid;

[1S-(1c,30,4B)]-(1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)- .

acetic acid;
[1R(1,3B,4a))<1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
acetic acid;
[1R-(10,3a,4[)]-(1-Aminomethyl-3-benzyl-4-cthyl-cyclopentyl)-
acetic acid;
[1S-(10,38,4cx)](1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
acetic acid;
[1S{(la.3a,4f))<(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R<(15,3B,4x)}-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R(10,30,48)](1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1S<(10,3P,4)](1-Aminomethyl-3-tert-butyl-4-isopropyl-
eyclopentyl)-acetic acid;
[18<(1c,30x,48)]-(1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R-(1¢x,38,400)]<(1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopentyl)-acetic acid;
[IR-(1c,3c,4B)](1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopentyl)-acetic acid;
[18<10,3B.4a)](1-Aminomethy!-3-isopropyl-4-phenyl-
cyclopu\tyi)-aol!tic acid;
[1S(103a,4B)]-(1-Aminomethyl-3-benzy!-4-isopropyl-
cyclopentyl)-acetic acid;

Q%0
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[1R-(1a,3B,40x)]-(1-Aminomethyl-3-benzyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R-(10t,30,48)]<(1-Aminomethyl-3-benzyl-4-isopropyl-
cyclopentyl)-acetic acid;
f18<(1a,3B,400)]<(1-Aminomethyi-3-benzyl-4-isopropyi-
cyclopentyl)-acetic acid;
[1S-(1,3,4B)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R-(1cx,3B,40a)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R<{1c,30,4f)]}-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
[1S<(10,3B,40x))<(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R{(1a,30t,4f)])-(1-Aminomethyl-3-benzyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[18<(1,3B,4a)](1-Aminomethyl-3-benzyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1S-(1a,30..4B))1-Aminomethyl-3-benzyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1R~1c,3B,4a0)]<(1-Aminomethyl-3-benzyl-4-tert-butyl-
“cyclopentyl)-acetic acid;
[1S-(10,30,48)])<(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R<(1c,3p,400)]-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R<(1a,30.4f)]-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
[18-(1c,3B,4c0)}-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
(1R-cis){1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;
(1S-cis){1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;

H2P
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(1R-trans)-(1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;

(1S-trans)-(1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;

(R)-(1-Aminomethyl-2,2-dimethyl-cyclopentyl)-acetic acid;

(S)1-Aminomethyl-2,2-dimethyl-cyclopentyl)-acetic acid;

(1-Aminomethyl-2,2,5,5-tetramethyl-cyclopentyl)-acetic acid;

(10,2B,5B)(1-Aminomethyl-2,5-dimethyl-cyclopentyl)-acefic acid;

(2R, 5R)-(1-Aminomethyl-2,5-dimethyl-cyclopentyl)-acetic acid;

(2S. 55)-(1-Aminomethyl-2,5-dimethyl-cyclopentyl)-acetic acid;

(1a,2a, 5a){ 1-Aminomethyl-2,5-dimethyl-cyclopentyl)-acetic
acid;

[1R-(1,2a,30)]<(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;

[1R<(1c,28,3¢)](1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;

[1R(1c.2cx,3B)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;

[1R<(1,28,3B)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;

[18<(1c,2a,30)]<(1 -Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;

[18-(10,2B8,3 )]« 1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;

[1S<(1c,20,38))<(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;

[15<(1c,2B,3B))-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;

[1R~(10,200,4x)}<(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-
acetic acid;

[1S<(10,2cx,40:)]<(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-
acetic acid;

[1R<(10,20,48)}-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-
acetic acid;



10

15

20

25

_Wo 921824

10.

-68-
[1S-(1c.20,48)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic
acid;
[1R~(10t,2B, 40} 1-Aminomethy}-2,4-dimethyl-cyclopentyl)-

acetic acid;

[18-(10,2B,40)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic .

acid;
[I1R-(10c,2B,4))-(1 -Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic
acid; and
[18-(1a,2B,48)]-(1-Aminomethyl-2.4-dimethyl-cyclopentyl)-acetic

acid.

A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to Claim 1 and a pharmaceutically
acceptable carrier.

A method for treating epilepsy comprising administering a therapeutically
effective amount of a compound according to Claim 1 to 2 mammal in
need of said treatment.

A method for treating faintness attacks, hypokinesia, and cranial disorders
comprising administering a therapeutically effective amount of a
compound according to Claim 1 to a mammal in need of said treatment.

A method for treating neurodegenerative disorders comprising
administering a therapeutically effective amount of a compound according
to Claim 1 to a mammal in need of said treatment.

A method for treating depression comprising administering a
therapeutically effective amount of a compound according to Claim 1 to a
mammal in need of said treatment.

PCT/USS8/19876 -
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13.

14.

15.

16.

17.

18.
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-69-
A method for treating anxiety comprising administering a therapeutically
effective amount of a compound according to Claim 1 to a mammal in
need of said treatment.

A method for treating panic comprising administering a therapeutically
effective amount of & compound according to Claim 1 to a mammal in
need of said treatment.

A method for treating pain comprising administering a therapeutically
effective amount of a compound according to Cleim 1 to a mammal in
need of said treatment.

A method for treating neuropathological disorders comprising
administering a therapeutically effective amount of a compound according
to Claim 1 to a mammal in need of said treatment.

A method for treating inflammation comprising administering &
therapeutically effective amount of a compound according to Claim 1 toa
mammal in need of said treatment.

A method for treating gastrointestinal disorders comprising administering
a therapeutically effective amount of a compound according to Claim 1 to
a mammal in need of said treatment.

A method for treating irritable bowel syndromes comprising administering
a therapeutically effective amount of a compound according to Claim 1 to
a mammal in need of said treatment.

A compound selected from:
(trans)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;
(trans)-(3,4-Dimethyl- 1 -nitromethyl-cyclopentyl)-acetic acid;
(£)-(trans)-7,8-Dimethyl-spiro[4.4]nonane-2-one;
(1-Nitromethyl-cyclobutyl)-acetic acid ethyl ester;



10

_WO 99121824 PCT/US98/19876-

70 £7°

(cis/trans)-(3R)-(3-Methyl-1-nitromethyl-cyclopentyl)-acetic acid
ethyl ester;

(cis/trans)-(7R)-7-Methyl-spiro[4.4]nonane-2-one;

(cis)-(3,4-Dimethyl-cyclopentyldiene)-acetic acid ethyl ester;

(trans)-3,4-Dimethyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl

(trans)-7,8-Dimethyl-spiro[4.4]nonane-2-one;
(3-Benzyl-cyclobutylidene)-acetic acid ethyl ester; and
(cis/trans)-(3-Benzyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl
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Since amino acids arc amphateric,

CYCLIC AMINO -ACIDS cally compatible salts when R, is a hydrogen atom can
Compounds of the general formula: be malts of appropriate inorganic and organic acids, for
HN =CH,—COOR, (l)’lﬁ.mﬂ.mmm@.mm
z 2 malic acid, mlicyclic acid, malonic acid, maleic acid,
mm‘d“ Mhmmmulm
:':‘7::!5".'6 “mmouhmlkvlndnﬂ lollkhli metals or alkaline ugmeuh. Mm

n , or 6; compati- 10 godinm, potassium, magneshim or calcium
Illo-hw.hnhamhumlbp-,\rﬂnbh Y Mhuun‘:;nhm:ﬂlﬁ.
for exam the lon. Of
Lower alkyl radicals according t the inven- m.wh':mi.mmylm.n-mypul-

thon are or branched chain radicals con- g to frm salts with

taining up to 8, and preferably up to 4 carbon atOMA&, 135  The reaction of the inds of formula

thermal and, i _some o ample ek halide mixed anhydride, and subso-
m‘mmmhmlhwbyln mqw.:,!gﬂm:. axide, for example,
extromely toxiclty exporiments, there  _jom pyide The acid aride thus obtained i then

surprisingly, also found a remarkable protective subjected 10 tharmal decomposition in an organic sol-

m:ﬁlﬂbalzmmm-nwmﬂ” rearTangement to an isocyanate or, in
(1) can be used for the of cortain corebral X of ea slcohal, to & urethans tekes place.
disonses, for exampla, they can be used for the treat- d the uretianes Y

ment of certain forms of epllepsy, fhintness sitacks, vorted into the desired primary amines by basic or acld
wmmmﬁqmmm”

an improvement of the cerebral fomctions Couse- The wellimown Hofmann of com-

a. converting a compound of the general formmula: The Lomen rearrangement of hydrozamic acids of

mgjﬂl-m (0. 4o Cysnats first being formed, hydrolysis of which gives

wherein R, is an alkyl radical containing up to 8 carbon the O-acetyl-, O-benmoyl- and prefierably
atoms and n hes the sxma mesning as above, via a  wulfturyl- derlvatives.
reactive acld derivative thereof, into an axide which is 45 IfR; s to be a lower alkyl radical, the carboxyl group
then oo D the ; ' S S %ma&ym;un be carried
b. subjecting a compound of the general : » can out
I”ultt::::.:n-.alt‘m' .d:ffhllwhd o
ora in an exces serving aa
H‘w—ﬂhﬁﬂl--m ‘m"”ﬁemiﬁuﬂonm-ndthnluﬁonﬂun
saturated with hydrogen chioride. The corresponding
amino acid ester b thus directly ob-
wheiein » has the same meaning as above, to the Hof-  tained. I it is desired to work without an excess of
mAND resrTangement; or ) " alcohol, then it is powible to the esterification
¢. subjecting a compound of the general formula: ,,mmmmwm.mm-

H ’ av), mmmmmm)w-m :
ing materials can be prepared by reacting an acid anhy-

N\
/n—oc-m?c\—m.—own . dride of the 1 formula:
no (CHa), @
wherein 2 has the same meaning sa above, to the Los- /o\T-o W
N
When a fres amino scid is obtained, it may be esteri- HLC CHy
fied 1o give a corresponding lower alky) cster andjor 65 N7
the product obtained may be converted into & pharma- {'\
CH).

cologically compatible walt by reaction with an acid or
& base.
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wherein 1 has the mme meaning 2s above, with one
mole of an alcohol of the formula:

HO - R, ' o,

wherein R, bas the same meaning as above.

The compounds of formula (V) are known
(cf. J.C.S., 115, 686/1919; Soc., 99, 446; J.C§., 117,
mngg.h of .

Some components of genern! formmla (1), as
well as procemes for the preparation thereof,
known (cf. Austral. 1.C,, 13, 127/1960) and can,
example, also be by reacting a compound of
generul focmula (V) with ammonia. In this cuse, It is
advantageous to work at the lowest possible tempera-
ture, However, it s also pomsible first, as described
above, to prepare & hemi-ester, then to react the free
carboxylic acid group with, for example, ethyl chloro-
formate and subssquently to carry out a reaction with
Rmmonia.

'l'hnhydl'ullniucitdpm.llﬁmnnhtl\f)gnbe

28

the enhydride of
general formula (V) with hydroxylamine.
Because of their low toxicity, the compounds of gan-

and citrate buffers, cthanal, complex-farming agents
(such ms ethylenediamine-tetraacetic acid and the non-
toxic salw thereof), as well as high molecular weigit

such a3 lquid oxide) for vis-
mﬂ-( # liquid polyethylene oxide) - 35

regulation. Solid carrier materials include,

The following Examples for the purpose of
Mgdnmlhvaw

EXAMPLE 1
1-Aminomethyl-1cyclohexane-acetic acid,

0" C. and and then a solution of 3.4 g. sodium sxide In
12 ml. water added me thereto. The reaction
mixture is stirred for 1 hour at 0° C., then poured into
ice water and extracted three times with 50 ml
amounts of ice-cold toluene. The combined extracts

and tln o h;

formed

i L e et 5 e
l-aminomethyl-1-cyclohexane-acetic scid

crystallises as the hydrochloride; m.p. 117118 C,,

IS after recrystallisation from acetone/methanol/ether.

After recrystallization from methanol/ether the melting
point of the product Is 129°-133"C.
Analysis:

C-Hri-clli‘os - 0.25 HO.

20 cale. : C 50.94% H 8.79%:; C1 16.70%; N 6.60%.

found : 51.03%: 8.56%: 16.34%: 6.84%.

By treatment with a basic ion exchanger and crystalll-
sation from ethanol/ether, there s cbtained pure 1-
amino-methyl- | -cyclohexane-acetic scid;, mp.

25 162°-166° C.
Coli;;NO,.
cale : C 63.13%; H 10.01%; N 8.13%; O 15.69%.

found : 63.20%; 9.61%; 7.95%; 19.02%.
The monomethyl 1,1-cyclohexans-diacetats used as

of the reaction
mixture in a vacuum, 37.5 g monomethyl 1,1-cyclohex-
ane-discetate remains behind in the form of a yellowish

oll
EXAMPLE 2

Ethyl 1-aminomethyl-1-cyclohexans-acetate,

10 3. of the l-aminomethyl-1-cyclohexane-acetic
acld, prepared to Example 1, are dissalved in
50 ml. anhydrous ethanol and saturated at 0° C. with

chloride. The reaction mixture is left

gaseous hydragen
45 1o stand overnigin at smbient temperature, then evapo-

mted in a vacuum and the residne recrystallised from
cthanol/ether. Ethyl 1-sminomethyl-1
acetate is obtained in the form of its hydrochloride;

C,,HuCINO,.

cale. : C 56.04%; H 9.4(%; N 5.94%.

found : 55.93%; 9.28%:; 5.94%. EXAMPLE 3

EXAMPLE 3
l-Aminomethyl- | -cyclcheptane-acetic acld.

15.9 g. monomethy! I,1-cyclohsptans-discetate are
dissolved in 100 ml. anbydrous acetone and, in & man-
ner analogous to that described in Bxample 1, first
mixed with 8.] g tricthylamine in 30 ml acetone,
theresfter with 9.8 g. sthyl chloroformate in 30 ml.
anhydrous acetons and finally with 6.5 §. sodium azide
in 20 mL water. After the reaction has taken pince, the
reaction mixture s extracted as in Example 1 and the
solution obtained of monomethyl 1.1-cycloheptane-
dincotate axide is rearranged in wiucne to the isocya-
nate. The methyl 1-socyanatomethyl-1
acetate obtained is boiled for 3 hours under refiux in

167
o0 ™ 161°-163° C.



1 1 scparzies  phochioride s added thereto dropwise. The reaction
out in the form of which s recrystal-  mixture is further stirred for 1 hour at 25° C., mixed
lised form icetate; mp. with 14 ml of & 10% aquecus solution of sodium hy-
69'—72'C-c . 025 HO. S droxide and the reaction mixture then heated for 43
Analysis: CyHuCINO,. 0. minutes After cooling, the solution is acidi-
cale. : C 53.12%:; H 9.13%; C1 15.68%; N 6.19% O “'ﬁbﬁwm:ﬂmﬂm
. evaporated to drynes vagoum. resikioe b
gﬂ =-53-2°‘l'-|9|-°;-‘*= 15.73%; 6.16%:; 15-7;: treated m?ﬁm.m:e;nu-u::ﬂe solution
monomethyl 1,1 -cycloheptane-diacotate 88 10 concantrated somewhat. 1-Aminomethyl-1-cyclopen-
ww-w-m tane-acetic ack! m&-m-hm:
s1cyclobeptane-diacetic sulfonate which, in the manner descyibed in Variant
mized with 2.36 g. methanol in 10 mL ben-* 500y & converted into the free amino ecid by means

y which is further worked up EXAMPLE §
directly. “U. Sodum skt of i-aminomethyl-1-yclobexane-acotic
EXAMPLE 4 1. acid
1-Aminomethyl-1-cyclopentane-acetic acid. An agueous solution of 1-amincenethyl-1-cyclobes-
Variant A: . nma;elﬂ(hmphl)im‘vlgnquho-

o - lar amount of » 1 n solution of sodium
17 g 1,1-cyclopentane-discetic acid moncamide are rafter the solution s evaporstnd in & vacuum until the

¥

to amblent temperature, while stirring, and =
mhq—-:uwc.hzm - ﬁ'h“'émam

After acidificaton with 12N hydrochloric acid, the @,’,’ﬂ,“_tm

reaction mixiure iy extracted three times with 150 mL -
. In the sume manner, by reacting a molar aquecus
amounts of methylene chloride and the aquecus mdmhﬂgﬂﬁm.mdp
in a vacuum. The crude |-aminomathyl-1- : l-cyclohexans-acetic acid, there is ob-
m& is obtained by -
mmmmmm-wu ""‘1:&'“] mu-'a:mhmnllllmw
solution. It ks converiod into the free amino . Mlgduthndl-nml-l:,
acid over anion o the OH form. 2008 ° ackl with ammonis. After -
After stripping off the solvent the

recrystallising 4
residue from cthancl/ether, there is obtained pure 1. 40 tion in & vecuum the residue is crystallined from me-
. . thanol/ether. The ammonium salt of 1-aminomethyl-1-
alhonmhylpl-eychpmm-mﬂc. m.p. 171*-172* .

Analvshs: point of 145°-150° C.

% - C 61 12%; H 9.62%; N 8.91%; O 20.25%. 43 6

found : ﬁO.‘lli, g_ﬁ 293%: l%l. 'gmm 1,1- Methy] 1-aminomethy)-1-cyclohexane-acetaic
cyclopentans-diacetic acid monomem as start- In mn analogous manner &8 described in Example 2,
ing matecial ks prepared s follows: I-unlno-meﬁyl-l-cyclnlu:'no-mwhydmehb-

30 g 1,1-cyclopentane-diacetic anhydride are mixed,  ridg is reacted with methanol in the presence of Iydro-
while cooling, with 60 ml. of a 20% aquecus solution of 30 op chioride. After evaporation in a vacuum the resi-
smmonia. Afier the reaction has taken place, cxcess s from methancl/ethey to give pure
ammonia s removed in a vacuum the solution i 1 -1-cyclohezane -acetats; m.p.
acidified with acid and then extracted | 50%.153° C. (hydrochloride

stripped off. The |1,1-cyclopentane-diacetate asid 33 ¢, il NO,, % H,O. '

Mﬂmobnlnedunhfmhnwhdup calc: C 53,15%; H 9,13 %: C1 15,69%; N 6,20%;.
directly. . found: 53.26%:; 8,68%; 15,39%; 6,23%.

Variant B; o EXAMPLE 7

5.88 g. 1,1-cyclopontane-diacetic anhydride mre in- 60

undue:l...lrhilo.eaoﬂi. with ice water, into an eths- n-Butyl l-aminomethyl-1-cyclohexanc-acetate
volic solution of hydroxylamine, prepared from 2.5 g. A mintion of Iaminometiryl-1
. lamine crude benzene-mulfonats and the oquiv-  ackd hydrochloride in n-butanol s sxturated with hy-
alent smount of sodium ethylate in 15 ml enhydrows  drogen chiloride at 0° C. The reaction mixture i thea
ethanol and subsequent fitration. The reaction mixture 65 heated in 110° C for 2 hours while hydrogen chloride is
is further stirred for 1 hour at ambisnt temperature,the  passed through. The solution tas obtained s then

solution is evaporated in & vacuum and the crude hy-  evaporated at 60° C and the residue stirred up with
droxamic acid taken up in 37 ml. 10% aqueous sodium  hexane is filtered and dried. n-Butyl 1-aminomethyl-1-
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cyclchexane acetate Ilydmchlorld:lobmndu.lhm EXAMPLE 11
gawhluww&rhm:mdmmtoﬂm—lw {-ami 1 ]
Analysis: Hﬂm
CpHa(l % 5 Amrdn'  Example 1, molnllluﬂlyl-l 1-cyclopen-
cale.: cs:g'oml:l'gm C113.21%; N 5.22%:. . i subjected to '
found: 58,21%; 9,69%; 13,43%, 3,36%. mnvllﬂlnndefountom I-lnmunmllyll
pentane-acetic-acid hydrochloride baving a
EXAMPLE 8 pomafuo'-iwcmmwm

Sndhmnltofl-unmmuhyl-lw 10 ethanol/ether.
Analyxie: .

WCINOYCLNO

I-Aminometllyl-l-cyelollepm acetic acid s ob- - g'“h_ C 4961%, H 8,33%; N‘mas

tained from the hydrochloride of Example 3 by passing found: 49.53':8.12‘5 7,23% :

an aqueous solution through a basic jon exchangs resin |4 The benzens-sulfonate of 1-sminomethyl-1-cyclo-

in the OH-form The solution of the free amino acid is ~ pentanc-acetic acid which is obtained by reaction of

evaporated in & vacuum and the l-eminomethyl-1-  the free amino ecid with benzene-sulfonic acid in etha-
acetic acid obtained recrystaliised from  nolic solution hes & melting point of 171"-173°C.

ethanol; m.p. 180°C. Analysl:

3,':'1;{":'"0,, 2 alc.go;.Sll;GTIi:NM
cale: C 64,83%; H 10,34%; N 7,56%. 53,44%: 6,77; 4,58%
found: 64,55%; 10,32%; 7,35%. EXAMPLE 12

According to Example 3 the free amino acld ks re-

acted with a -molar squeoos solution of todkum hy- 25 w-Buty! 1-aminomethy}-1-cyclopentane-acetato
droxide to give the sodium salt of 1aminomathyi-1- Am:dm;ln&mph? Im-&yl-l-qelo-
cyclobeptane-acetic acid, which after recrystallisation ' ‘Pentanc-acctic ackd hydrochlorido is esterified with
from methanol/isopropancl sinters above 140° C under Mblwl ";'"‘Y'll 'ww

slow decompasition. . Ifonate whick
Menn'upuﬂn'eddum-hhummuwm ¥ dﬂ.m.:]:
form of colouriem platelets from water/acetone. The tion and by d“mmuf
calcium sait of 1 1 wﬂhhﬂlﬂlmm
ack] is sintering above 180° C without signs of melting.  frm /other/hexane bas a point of $6°-87°C.
EXAMPLE 9 3 C NouS.
Methyl 1-aminomsthyl-1-cycloheptans-acetate .. C 59,19%; H 8,11%; N 3,63%.

In an anologous manner as described in example 2 found: 59,35%; 7,99%; 3,89%.
l-cl:nil:nmnhyl-l-eydohp;nudcn:hyﬁwhh- We clalm:

rids is esterified with mothanol in the presence of by- ‘-C“‘l’“""'*""ﬁ""’"“‘“"-

drogen chioride.
After working up and ery-nllll-ﬁon from bi. Hg¥==CH,—F.~CH,—COOR,

/hexans, -am -

i o .

‘IhI'S'-IIG"C cryslshaving s meting potacef 4 Il.inw ora alkyl
Analysis: mdnaind,Sor the pharmacologically compati-
C1:HuCINO,. bis salts thereof.

e . 2, The to clabm 1 which Is 1-
cale.: C 56,04%; H 9,41%:; C1 15,04%; N 5,94%. '3.' m“l A I"“""ll Agrr]

found: 55,70%; 9,24%; 14,94%; 6,05%. mwma&hlwﬂdh
EXAMPLE 10 lm""ﬂ- o

n-Butyl |-omi|m&yl-l-eydohpmmu. Amln‘. nmmthllml|ni“lm-|'
mﬂdmmdﬂmlﬂhﬁhl-
analogons dﬁl:l‘lbd Example Alnlllillll 1-cyclopeatane-acetic ackl
-:‘n::o-nmllyl- cyclobepta el Al 6. The compound of cein | which is Moty 1-
oo v in the of hy- .-'l’.'l'h of clsim 1 which s n-Butyl 1-
drogen chloride o give n-butyl |-ammomethyl-1-

in the form of a ~<y¢

syrup, which is mixed with benzene and an equivalent 6o "T""‘";F’“"ld““'"m’w"
amount of p-toluenc-sulfonic acid, The mixture is evap- ",.““m"'ﬂ"mwmm l'w 1
orsted in a vacuum to drynew. Afier crystallisstion aminometyl-1-cyc toluene sulfo-

from chioroform/ethar/hexsnc o-butyl I-cmlmmetllyl-

nate.
1-cycloheptanc-acetate. ab-
S, 116~ 118C, " “yl_llo.Tthd:mlwﬂnhhl-Nnhmﬂt—
Amly-Q.H-NO.s ll.!mlmlpoundotdlimlwhiehiln-nmyl 1-
cale: C 60,99%:; H 8,53%:; N 3,39%. aminomethyl-1-cyclopentane-acetate.

found: 60,97%; 8,68%:; 3,91%. O
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1 2
When a firee amino acid is obtained, it may be estori-
TREATMENT OF CRANIAL DYSFUNCTIONS fisd to give a corresponding lower alky ester and/or the
USING NOVEL CYCLIC AMINO ACIDS product obtained may be converted into a pharmaco-

This s a division, of application Serial No. 645,724
flod Dec. 31, 1975 now US. Pat. No. 4004175 s cf 17 5 por Y competiblo it by reaction with ea acd or &

May 1977, Since amino acids are amphoteric, pharmacologically
Compounds of the gonoral formula: compatibic salts when R, is 8 hydrogen atom can be
mits of approprists inorganic and crganic acids, for

BN ® Lo exsmple, hydrochlaric acld, sulphmrio acld, phospbaric
acid, acetic acid, axaBic acid, lactio ackl, citric acid,
mallc acid, salioyllo acld, malonic acid, malelc sold,

compatible  corresponding

sits thereof, have been found to possess valuable phar- 13 alkali metals or allaline earth metak, for example, so-
macodynamic properties. dium, potssmiom, magnesiom or calcinom. Salts with
Lower alky] radicals according to the present inven-  quaternary ammoninm jons can also be prepared with,
taining 5 10 8, and preferably 3p 0 4 carbos stoum,  hen i a lower oy aly pos
taining op mp Ryisa 1 radical, it is only possible to
especially mathyl, ethyl, isopropy] and tert-5utyl radk 20 gy i with scids.

Tha reaction of the formola
Tio somponmd of gl e O how - e i i e e S

marcosis-potentisting or

tath tea Tt rexrvangement. The fres carboxyl group s firet sotl-
extremely low toxloity. ll“-::lmu” vated by conversicn into & resctive derivative, for ex-
was, eurprisingly, also found a remarkeble protective  S0pie an acld halide or & mized anhydride, ead subse-
ageingt cramp induced by thicsemicarbexide.  uantly reacted with an sppropriate axide, for exampla,-
of the compounds according to the present inven- sodium aside. The acid sxide thos obtainad is then sab-
ako pomcss a considersble protective action _ jected to thermal decomposition in an organic salvent,
against cardiazole cramp. Thus these now compounds 2° for example, benzens, tolnene or en slcobol, such as
() can be meexd for the therapy of certain corebral dis- Mdﬁuwhhhnimi_tpﬁtdludn_m

ment of the cercbral fonotions. Consequently, they are » into the desired primuary amines by basic or acki bydm-

also especiaily ueeful for the treatment of geriatric pa-  fygiy.
The well-known Hofmann rearrangsment of com-
The compounds of ganeral formnla (J) acoonding to pounds of general formuls (I1) also tskes place via
the present invention can be prepared, for example, bY 4 joovanates. In this case, the acid smides aro seacted
cne of the following methods: . with alkall metal hypohalites. Upon hydrolysis of the
(a) converting a compound of the geners] formnla: h - 1 by snionotropic resrrangement, the
an, desired amins is formed, together with carbon dicxide.

—CooR, The Losen rearmangement of hydrommic acids of

4 genersl formmila (V) also takes a eimilar course. In this

. case, formally water is split off, the corresponding iso-

wherein R, b an alky! radical containing up to $ carbon ~ cyanate first being formed, hydrolysis of which gives
atoms and » has the sams mesning ss sbove, vis a reac-  the desired amina. Usnally the hydroxamic soids are
tive soid derivative theraof, into an axide which is then sp reactod with beses via thelr O-acy] darivatives m, for

subjected to the Cartios rearrangement; or exmnpls, the O-acetyl-, O-benzoyl- and prefersbly O-
(b) sobjecting & componed of the general formmla: soifonyl- derfvatives. 2 .
IFR; is to be a lower alkyl the carboxy] grovp *

H,N—OC—CHy— 0  of the amino acids obtined Is undar known

I:i.i 55 protocols. Most simply, the reaction can be carried out

by dissolving a free amino acid of general formmis (I) ox

» 2t thereof in an excem of the alcohol serving as the
whﬂnuh&m:rm-mnhm terification com and the solution then I_I

R av), desired to work without an excoms of aloohal, then it is
possible t0 employ the esterifiostion mathods known

\
,""‘H"-é"-"m from emine acid chemtistry, with masking of the amino
o & Frowp.

The compounds of general formula (IT) med as start-
wherein & has the ssme mosnings as above, to the Los-  ing materials can be prepared by reacting en acid anbry-
SED TeRITRDgenant. dride of the geners] formula:
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solution of 7.28 g. menomethyl 1,1-cyclohexanedince-

(o) ) iate, whereafter a solution of 3.6 ml ethyl chiorofor-
omc” mate in 16 mL anhydrous acetone is added thereto. The
reaction mixture is farther stirred for 30 mioutes ot 0° C.

"i 3 and then & solution of 3.4 g. sodium axide in 12 mlL
\/c'" water added dropwise thereto. The reaction mixture is
stirred for 1 hour at 0° C., then poured into ice water

Yy and extracted three times with 30 ml. smounts of ice-
. cold toluene. oxtracts are dried over

The combined
10 snhydrows sodium suiphste at 0° C. and subsequently

whereln 5 has the same mesning as above, with one  jntroduced dropwise into a flask pre-heated to 100° C.

mole of an alcohal of the gencral formuls: The mixture is then heated for a further hour under

— D roflux aad thereafier evaporated in a vacvom. The
- ”c.rud- methyl 1-isocysnatomethyl-1

whereln R, has the sme 0% u8 abOVe. mwmmwuhmguuums

The compomds of general formmle (V) are known
(cf. 1.CS., 115, 636/1919; Soo., 99, 44& 1.C.S,, 117, of chl to the 1 »
mmmwummm- 2 cyclohexane-acetio acid lactam formed as a byproduct
(cf- Amtral. J.C, 13, can, exnmpla, cetic acid
e P B rie Lo (b o s vt LIT-L1E° C., afer rocrysiilieation from acetone/me-
geous to work st the lowest possible temperature. How- 5, thanol/ether. After recrystallisstion from me-
m.iﬁnﬁtgmnmmwm m}gﬁg_ the meiting point of the product is
B oup with . for example, m’"mhmue Analysls: CHCINO, . 025 H,0: cale.: C 50.949%; H
S ently f:,,, m"h’-'m . mm""'""" LI%; O &'11{05; Noiau; fonnd: 51.03%; 8.56%;

mhy:}nnic::n: otgenﬁllm:tmuh AV)canbe o, 16-34%; 6.84%.

od anslogowly by rescting the anhydride 30 By treatment with a basic ion exchanger and crystalli-
ﬂmmmmw of gen- mtion from ethanal/ether, there is obtained pure 1-

Because of their low toxicity, the compounds of gen- wmw acid; m.p. 162° -
eral formuls () o paonterally within wida , . Anaiyss: CpHiNO;: cao.: C 63.139%: H 1001%; N

dosage renges in iquid or solld form, As fnjection solo- 5 8.18%; O 18.69%; found: €3.20%; 9.61%; 7.95%;
tion, water i prefershly employed which contains the  19:8%.

M@ﬁmdul Wmhmmm 32.8 g. 1,1-oyclohexene-diacetio anhydride are mixed
&-Wmm'ﬁm'm'm. hlhm-;ﬂ;mwﬁmolf#mnhmh
toxic thereo), molecular & vaounm, 37.5 g. monomethyl 1,
w,:.hm-uq:umm)hmw-m tate remains behind in the form of a yellowish oil.

ity regulation. Solid carrier materials include, for exam- EXAMPLE 2

ple, starch, Iactose, mennitol, methyl cellulose, talc " i

D iahivi 1 silicic acids, high moleont saht Ethy! 1-aminomethy}-I-cyclohexane-acetate
fatty acids (such ss stearic acid), gelstine, agar-agar, 10 g. of the l-sminomethyl-1

, -cyclohexane-acetic
calclum phosphate, magnesium stearate, and  acki, prepared according to Example 1, are dissolved in
vegetable fats and solid high molecular weight poly- 4, 50 ml. anhydrons ethanol and saturated at 0° C. with
mers (such as polyethylens giycol)y compositions suit- =  geseous hydrogen chloride. The reaction mixtore is left
abie for oral administration can, if desired, slwo contain to stand overnight at ambient temperature, then ovapo-
flavouring and/or sweetening agents. rated In & vacuum and the reskiue recrysiallised from

The individual dosage for the compounds according  ethanol/ether. FEthyl l-aminomethyl-1-cyclobexane-
to the present invention can be 5 - 50 mg. parenterally o, acetste is obtained in the form of ita hydrochleride; m.p.
and 20 - 200 mg. enternlly. 161° - 163° C.

: cale.: C 56.049; H 9.419%; N

Analyshs: C;;
tical compositions containing at least one compound of  5.949%; found: 35.939%:; 9.289; 3.94%.

general formula () and/or at lesst one pharmacologi- 3
cally compatible ssit thereof, in admixturs with = solid 4, EXAMFLE
uﬁﬂwﬂﬁwﬁ of 1-Aminomsthyl-1-cycloheptans-acetic acid
$ Pres it gven parpase 139 1,1-cycloheptana-diacetute
fllustrating the present invention: " itlml mo acetrie are
HXAMPLE 1 Hmmﬁudmﬂsﬁ?brphl.ﬂmm
1-Aminomethry}-1-cyclohezane-acetic ackd with 9.8 5. ethyl chioroformate in 30 ml. sohydrous

5.6 ml. Triethylamine in 16 ml. anhydrous acetons are acetane and finally with 6.5 g. sodium azide in 20 ml
added dropwise, with stirring and cooling to 0° C.,toa  water. After the reaction has taken pisce, the reaction
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mixture is extracted o in Bxample 1 and the solution ide
obtained of 11
axide Is
1-isocyanstomethyl-1

ob-
tained is boiled for 3 hours mnder reflyx in 20% hydro- 5 minntes to 100° C. After cooling, the solution is acldi-

chioric acid. Upon ‘evaporation in a vacoum, 1-  fied with concentrated hydrochloric scld and thea
aminomesthyi-1-cyclohopiane-acetic acid seperates out  gypnorpted 0 drynes vacgmm. residue
lnthalhmefhmoehmuwhldlh mmhm:-:nﬂueﬁmduﬂn:

mdhnnl/umldhylm m.p s 3‘-13; &
Analysis: CypH,CINO, . 0.23 H,O: elh- 10 :

H 9.13%; C1 1568%; N 619%; O 15.88%; found:  Cino-8cetic ackd thershy crystallises out as ita benzane-
53.29%; 9.00%; 15.73%; 6.16%; 15.77%.

zene and bolled under reflux for 2 houre. After evapors-
tion, theie are obiained 159 g monomethyl 1,1-
uwldupu-dhm. which is forther worked yp

YT 20 anc-acetic acid (Example 1) is mixed with an equimolar

EXAMPLE 4 amount of a 1 a solution of sodium hydrozids. Thereaf-
ter the solotion i svaporated ko & vacunm mutil the
1-Aminomethy}-1-cyclopentane-acetic acid of crystallisstion. Afier addition of lsoprape-

Varisat A:
178 L1 acld monoemide are 235 sodiom mit of ]l-amino-methyl-1
dimolved in 15 mlL water, together with 4 g sodium
hydraxide. The salution obtained is added dropwise at
—10° C., while stirring, to a solution of sodinm kypo- Analysls: CH (NONa . §H,0: cale: C 53.46%, H
8.479%; found: 53.489, 8.289%.

bramite, prepared by the dropwise addition of 19 g

bromine to & solution of 24 g. sodium n230 ¥ |In the same menner, by reacting a molar aquecns
ml water st —10° C. Tha reacition mixture sallowed 10  golution of calohem hydroxide with s solution of I-
warm ©up to emblant tempersture, while stirring, and 1-cyclohaxane-acetic acld, thers is ob-
thereafter heated to 80° C. for 2 houn

After acidificstion with 12N hydroohlorc acd, the

reaction mixture is axtracted three times with 150 mlL 35 reasting an ethanclic solution of l-eminomethyl-1-
methylme oyolobexsne-soetic acid with ammmonis. After evapo-

ration in a vacusm the residue is

thanol/cther. The anmoniom aslt of 1-sminomethyl-1-

cyclohexane-aoetic acld thus obtainod hes a maelting

paint of 143° - 150° C,

ek i Sabel/uhes, theve i Sbruined pve 1 EXAMPLE 6
aminomethyl-] d p. TR Mathy! 1-aminomethy-1-cyclohexane-acetate
Analysis: pNOy: cale: C 61.129%; H 9.682%; N 43 nnmm-mhmz

GH
4919%: O 20.25%:; found: 60.78%:; 9.37%: 5.939%: 1 1-cyclohexans-aoetio acid hydrochlo-
ride s reacted with methanal in the presance of hydro-

The §,1 sold monosmide used  gen chioride. After evaporation in & vacuum the residue

as starting material is prepared a3 follows: . is recrystallised from methanol/sther to give pure

30g 1,1 are mixed, 30 l-sminomethyl-1-cyclohexsne-acetate; m.p.
cooling, with 80 ml of & 20% squecns o 1300-12°C.

(hydrochloride)
Analysis: CgHyCING, . 1H0: cale: € 53.13%; H
9.13%:; O 15.69%; N 6.20%:; found: 53.26%; 5.68%;
15.39%; 623%.

hested 0 110° C fior two bours while chloride
is pamsed through. The solution thes obtsined is then
at 60" C and the residoe stirred up with

the & bhexane is filtered and dried. n-Botyl 1-sminomethyl-1-

oyclochaxane acetate hydrochloride s obinined in form
&hmmhﬁulmdh;pintdlﬂ'-m!‘
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Analysia: CH,CING, . §H,0: calo: C 5820%; H  via the axkie form to give I-eminomethyl-I-oyclopea-
9.96%; CI 13.21%; N 322%; fousd: 50.21%; 9.69%, tano-ecetio-sckd hydrochioride having s melting point
13.459; 5.36%. of 110° - 120° C after crystallisation fram ethanol/cthor.
. Amalyshs: C;H calo.: C 49.61%; H 8.33%; N
EXAMPLE S 7.23%; found: 49.93%:; 8.129%; 7.23%.
Sodiom salt of lmﬂﬁl-lw The benzeme-snlfonats of 1-eminomethyl-1-cyclopen-

1-Aminomethyl-1-cycioheptane acetic acld is ob- free amino acid with banzene-sulfonic acid in ethanolio

tained from the hydrochloride of Example 3 by passing = solution has & melting point of 171° - 173° C.
squeons sniation through & busio jon exchenge resin 10 Amalysia: CpyHyNO,S: oalo.: C $3.31%; H 6.71%; N
:mmmduﬂu:dﬂ-ﬁu-ﬁnlddh 4.44%; found: J344%; 6.71%; 4.38%.

in and the 1 1-
evaporated lw Mﬁ;m EXAMPLE 12
Anl;:':" c:g..go.. calc.: C 64.8395; H 10.349%; N ¥ .m: Example lml.
7.569%; found: 64.359%; 10.32%; 7.35%. ' w:dhydmdzl'olﬂbiluum:dwhhn:
According to Examplo 5 the free amino acid i ro-  pytang) to give n-butyl 1-aminomethy’-1-oyciopentane-

drogen chloride. After working up and orystallisstion
from Isopropencl/ether/hexane, methyl 1-aminometh- 33
yi-1-oycioheptans-acetate s obtxined s hydrachloride -
in the form of colouries crysials Inving s melting point N m‘aq-m
of 115* - 116" C.
: Cyy : cale.: C 56.04%; H 9.41%;
als.?m;us.mmss.m;sm; lam;u“mml R Is hydrogen or s lower alkyl snd 8 is 4, 5, or
0 lhﬂd . :;. "
-gyclohaxans-soetic
e e gy Trov et 3. Tha method of csas 1 wherels the campomnd &

EBthyl l-sminomathyl-1-cyclohexans-acetsts.
In su snalogous manner as desaribed in Exzmple 7, 4. The method of claim 1 wherein the compound s
1-aminomethyl-1-cycloheptans-acetic acld hydrodhio- 1-Aminomethyl-1 aaid,

4 -sminomethyl-l-cyclcheptans-soetate.
mp 116 - 118° G 9, The method of claim 1 wherein the compound

Analysis: Cy/HyNO,S: calc.: C 60.99%:; H 8.53%; N
3.39%; mﬁ' @.957%; 8.68%; 191%. ::mu l-aminomethyl-1-cycloheptano-aceiate . tolo-
EXAMPLE 11 60 . 10. The method of claim 1 wherein the compound is
l-aminomathyl-1-cyclopentane-scetsto . 1-Aminomethyl-1.cyclopenisns-acetsts . benzene-sul-
benzano-sulfonaio fomte.

11. The mathod of claim 1 wharein the compound is
According to Exympls |, monomethyl-1,1-cyciopen-  n-Butyl 1-aminomethyl-1
tane-diacetate is subjected to the Curtins rearrngament o, L A
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CYCLOPENTENE DERIVATIVES AS
ENDOTHELIN RECEPTOR ANTAGONISTS

FIELD OF INVENTION

Tho present invention relates to povel
derivatives, pharmaceutical compesitions containing these
compounds and their use as endothalin recoplor antagonists.

BACKGROUND

Endothclin (ET) is a highly poient vasoconstrictor peptide
synthesized and releassed by the vascular endothelium.
Endothelin exists as threc isoforms, ET-1, ET-2 and ET-3.
[Unless otherwise stated “endothelin” shall mean any or all
of the imoforms of endothelin]. Endothclin has profound
effects on the candiovascular system, and in particular, the
coronary, renal and cerebral circulation. Elevated or abnor-
mal release of endothelin is associated with smooth muscle
contraction which is iovolved m the pathogenesis of
cardiovascular, cerebrovascular, and rcoal patho-
phynology Elevated levels of cndothelin have been
reported in plasmu from pluonls with uuntul

In vivo, endothelin has pronounced cffects on blood
prossure and candiac output. An intravenous bolus injection
of ET (0.1 to 3 mmol/kg) in rats causes a tmnosicnt, dose-
related depreasor reaponse (lasting 0.5 1o 2 minutes) fol-
lowed by a snslained, dose-dependent rise in arterial blood
pressurc which can remasin elevated for 2 to 3 bours follow-
ing dosing. Doses above 3 nmol/ky in a rat aften prove fatal.

Endothelin appears 1o produce a profereatial effect in the
renal vascular bed It produces a marked, long-lasting
decreasc in renal blood flow, accampanied by a significant
decroase in OFR, urine volume, urinary sodium and potss-
sium excrefion. Endothelin produces a susiained antinatri-
uretic offect, deapite significant clovations in atrial patri-
urctic peptide. Endothelin also stimulstes plasma renin
activity. These findings suggest that ET is involved in the
regulation of renal function and is involved in s varicty of
rensal disordems including scutc renal failure, cyclosporine
nephrotoxicity and chronic renal failure.

Studies have shown that in vive, the cerebral vasculature
is highly seasitive to both the vasodilator and vasoconstric-
tor cffects of endothelin. Therefore, ET may be an important
mediator of cerebral vasospasm, a frequent and ofien fatal
consequence of sabarschnoid hemorrhage.

ET also exhibits direct ceniral nervous sysiem effects such
as scvere aprea and ischamic lexions which suggests that ET
may coatribute to the development of cerebral infarcts and
nouronal death.

ET has also beca implicated in myocardial ischemia
{Nichols et al Br. J. Pharm. 99: 597-601, 1989 and Clozsl
and Clozel, Circ. Res, 65: 1193-1200, 1989) coronary
vasospasm (Fukuda et al., Eur J. Pharm 165: 301-304,
1989 and Luscher, Circ. 83: 701, 1991) heart failure, pro-
liferation of vascular mmooth muscle cells, (Takagi, Biockem
& Biophys. Res. Commun.; 168: 537-543, 1990, Bobek et
al.,, Am. J. Physiol. 258: 408-C415, 1990) and
atherosclerosis, (Nakaki et al., Biockem. & Biophys. Res.
Commun. 158: 880-881, 1989, and Lerman ¢t al., New Eng,
J. of Med. 325: 997-1001, 1991). Increased lovels of endot-
helin have been shown after coronary balloon angioplasty
(Kadel et al.,, No. 2491 Circ. 82: 627, 1990).

Further, endothelin bas been found to be a potent con-
strictor of isolated memmalian airway tissue including
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huvman brouctus (Uchida et al, Eur J. of Pharm. 154:
227-228 1988, LaGente, Clin. Exp. Allergy 20: 343-348,
1990; and Springall ot al., Lancer, 337: 697-701, 1991).
Enblhdmmyphyunlemlh-pnﬂmmotmmul
pulmonary fibrosis and associated pulmonary hypertension,
Glard et al., Third International Conference on Endothelin,
1993, p. 3 and ARDS (Adult Respiratory Distress
Syndvome), Sanai et al, Supra, p. 112.

Endothelin has been associsted with the induction of
hsemarrhagic and necrotic damage in the gasiric mucosa
(Whittle e1 al,, Br. J. Pharm. 95: 1011-1013, 1988);
Raynaud‘s phonomenon, Cinninicllo et al, Lancer 337:
114-115, 1991); Crolm’s Discasc and ulcerative colitis,
Munch et al., Lancef, Vol. 339, p. 381; Migraine (Edmeads,
Headache, Feb. 1991 p 127); Sepsis (Weitzberg et al, Circ.
Shock 33 222-227, 1991; Pittet et al.,, Ann. Swrg. 213:
262-264,1991), Cyclmponn-mdmd mnll failure or hyper-
tonsion (Eur: J. Pharmacol, 180: 191-192, 1990, Kidney
Int, 37: 1487-1491, 1990) axd cndotoxin shock and other
cndotoxin induced discases (Biochem. Bilophys. Res.
Commun., 161: 1220-1227, 1989, Acte PRysiol. Scand. 137:
317-318, 1989).

Endothelin has also been implicated in preclampsia of
pregnancy. Clark et al., Am. J. Obstet. Gynecol. March 1992,
p. 962-968; Kamor ot al., N. Eng. J. of Med_, Nov. 22, 1990,
p. 1486-1487; Dekker et al., EurJ. Ob. and Gyn. and Rep.
Blo. 40 (1991) 215-220; Schiff ot al., Am. J. Oster. Gynecol.
February 1992, p. 624-628; diabetes melljtus, Thkahashi et
al, Dishetologia (1950) 33: 306-310; and acute vascular
mjection following kidney transplant, Watschinger ot al.,
Transplamtetion Vol. 52, No. 4, pp. 743-746.
and may have & mle in the coupling of bone remodeling.
Tatrei et al. Endocrinology, 131, No. 2, p. 60-607.

Endothelin has been reported to stimulats the transport of
sperm in the ulerine cavity, Casey et al., J, Clin. Endo and
Metabolism, Vol 74, No. 1, p. 223-225, therefnre endothelin
antagomists may be uscful as male cont ives. Endothe-
lin modulates the ovarian/menstnal cycle, Keocgaberg, J. of
Clin Endo. and Met., Vol. 74, No. 1, p. 12, and may also
play 2 role in the regulation of penils vascular tone in man,
Lau ot al.,, Asia Paclfic J. of Pharm., 1991, 6: 287-292 and
Tejada et al.,, J. Amer. Physio. Soc. 1991, H1078-H108S.

Thus, endothelin receptor antagonists would offer a
unique approach toward the pharmacotherapy of
hypertension, renal flilnra. osrebrovascular disease, myo-
cerdial ischemia, angina, heart failure, nlhml.
lll:emcluwl, Raynand’s phenomenon, ulcems, sepsia,
migraine, glmcoma, endotoxin shock, endotoxin induced
multiple organ failure or dissominated jatravascular
coagulstion, cyclosporin-induced renal failure and as an
adjunct in angioplasty and prevention of restenosis, diabetes,
preclampsia of pregnancy, bone remodeling, kidney
transplant, male contraceptives, infertility and priaprism.

SUMMARY OF THE INVENTION

This mveation comprises cyclopentans derivatives repre-
sented by Formulas (1), (TI) and (I1I) and pharmaceutical
compositions conlsining these componnds, and their use aa
ondaothelin receptor antagonists which are usoful in the
treatmeat of  varioty of cardiovascular and renal discases
including but oot limited to: hypertension, scute and chroaic
renal failure, cyclosporine induced nephrotoxicity, stroke,
cerebrovascular vasospamm, myocardial ischemia, angina,
heant failure, atherosclerosis and restencsis following bal-
loon angioplasty.

T o
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This invention further constitutes a method for antago-
nizing endothelin receptors in an animal, including Inmans,
which comprises administering to an animal in need thereof
&lineMwmmnflmpwndoIFormuh(l).(n)m
. s

DETAILED DESCRIPTION OF THE
INVENTION
‘The compounds of Lhis invcntion are represcnted by
structural Formulas (), (17) and (1IT):

o
Rt Ry
z; n 15
z L
oz, Tlm
Rs 0
{m
Ry Ry
4 4]
F L
Pz
Zy )I: Ry
R »
(m)
k& Ryp
Z, Py
zZ P s
I x
|
Ry
40
wherein:
R, is —X(CH),AR
R, is Ar;
P, is —X(CH,),Re: ]

P, is —X(CH,) R,, or —XR,Y:

Ry, and R, are independently bydrogen, R,,, OH,
C;.gtlkoxy, S(O) R,;, N(Ro)s, BR, F, 1, Cl, CF,, NHCOR,,
--R,;,CO.R,, — Y or —X(CH,). R, whercin cach
methylens group within —X(CH,) R, may be unluhuhlnlnd 50
or substiluted by one or two —(CH,).Ar gron

R, is hydrogen, R,,, OH, C, salkoxy, ﬂo)'nu.- N(RJ).
—X(Ry,), B, F, I, Cl or NHCOR, wherein the C, , alkoxy
may be unsubstituted or substituted by OH, methoxy or

halogen;
R, is independently hydrogen or C,_, alkyl;
R-, is independently hydrogen, C, 4 alkyl or (CH,), Ar;
i b » Ry;, CO3R;, PO,H,, SO,NR;R,,,
Nn-rsozku P(OXOH)R,, CN, —C(O)N(R),, tatrazne or
L
R, is C,_joalkyl, C, ;alkeny] or phenyl all of which may
be unsubstituted or substituted by one or more QOH, N(R,),,
COOQH, >Ca=0, halogon, or XC, .alkyl;
R,p is Ry or Ry
R,, is C, alkyl C, galkenyl, C, salkynyl all of which &
may be unsubstituted ar substituted by one or more OH,
CH,O0H, N(Rg), or halogen;

®)

aaphthyl, indolyl, pyridyl, thieayl, axazolidinyl, axazolyl,
thiazolyl, isothiszolyl, pyrazolyl, triszolyl, totrazolyl,
imidazolyl, imidazolidiny], thiazolidinyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl,
piperazinyl, pyrrolyl, or pyrimidyl; all of which may be
umnl:umedormhnmbdbycmurmmll,ork.poupl,

A is >Om0, or [C(R )1

B is —CH;— or —0—;

Z,,Z,, Z,, and Z, are indopendently hydrogen, C, qalkyl,
C, stlkenyl, C; galkynyl, OH, C, alkoxy, $(0),C; galkyl,
N(Rg)a, Br, F 1, CL, NHCOR,, —X(CI,),Res XR, rllenyl.
benzyl or C, cycloalkyl wherein the C,_jalkyl, C, ,alkenyl
or C, 4alkyny) roay be optioaally substituted by COOH, OH,
CO(CH,),CH,, CO(CH,),CH,N(Ry),, o halogen;

q is 2Ero, one or two;

n is an integer from O o 6;

misl,2or3;
and the dotied line in Formmula (J) indicates the optional
presence of a double band; or a pharmaceutically acceptable
salt thereof: provided that

when the optional double bond is present there is.anly ane

R,, and thero is no P, and P, is oot NRR,Y:

X is oot NRg and Z, is not OH or N(Ry); in Fonmula (1II);

Z, and Z, arc mot OH, N(R); or lodine in Formmla (II);

when the oplional double bond is present in Foramla (1)

and X—R, is attached to the doubls bond, X is not
NRg

when the optional double bond is present in Formmla (T)

and R, is attached dircctly to the double bond, R, is not

NR.AR;
when Ry, Ry, Z,, Z;, or Z, is X(CH,),R, ad n is nol 0,
X is oxygen or NR4 when R, is OR, or CO.H.

Also included in the iaventing are pharmacentically
accepteble salts of the active

All alkyl, alkenyl, alkynyl and alkoxy groups may be
straight or branched. The term “halogen™0 is used o moan
indo, fluoro, chlore or bromo. Alkyl groups may be substi-
tuted by one or more halogens up to perhalogenation,

The compounds of the present igvention may contain one
Or more asymmetric carbon atoms and may exist in racenmic
and optically active form. All of thess compounds and
d:mmnmmumcomemphldmbomthmlhelmpeof
the present invention.

Preferred compounds arc those wherein R, is X(CH.),
Ar, (Ar is (2) or (b)), dlhydmbanwfunn 1, benzodioxanyl,
cyclobexyl, C, alkyL; R; is (l). (b) or indolyl; Ry and Ry are
independently hydrogen, OH, C,_alkoxy, ~0C,,
«alkyl phﬂlyl. R,,CO;R, C;.-.llkvl. N(RQ),» NH(CO)CH,,
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—X(CHQ_R._ —XR, pyridyl, SO;,NR;R,,, NR,SO,R,,,
pheayl or $(0),C,_salkyl; R, is hydrogen, OH, C, salkoxy,
halogen, C,_alkyl, N(Rg),. NH(CO)CH, or S(0),C,_salkyk
Z;, Z; and Z, are independently XR,Y, benzyl, hydrogen, s
OH, C, salkoxy, —N(Rg),, $(0),Ci4tlkyl, NHCOR,,
X(CH,).R, or halogen; P, and P, aro independently
hydrogen, CO.H or tetrazole; Ar is (a), (b), pbenyl, or
pyridyl; X is (CH,), or oxygen.

The present inveation provides compounds of Formula 10
(), () and (1) shove.

®
Ry Rp
243 15
]
l'? X R
5 20
Qo
Ry Rp
1 25
L}
X Rp
4 o
Z, %
P31 as
4
40

which can be prepared by a process which compriscs:

2) reacting cyclopeniene with an equivalent amount of an
aryl jodide (R,1, wherein R, is as defined above) in a suitable
solvent such as N,N-dimethylformamide containing potas- “*
sium acelate and tetra-N-butylammonium chloride in the
presence of a calalytic quantity of palladium acetate at
60-100" C. nnder an incrt atmosphere such as argon to
provide a compound of Formula (4).

Y

Ra

@

Furtber treatmem of compound (4) with an cquivalent %
amount of an aryl iodide (R,I, wherein R, is as defined
above) in a suitshle solvent such as N,N-dimethylformamide
containing potassinm acetatc and tetra-N-butylammonium
chloride in the presance of a catalytic quantity of palladium g5
aceiate at 60-100° C. under sn inert atmosphere such as
argon affords compounds of Formula (5).

qed BT

Reaction of compounds of Formula (5) with paraformaide-
hyde in the presence of diethylalumimum chloride in a
solvent such as dichloromethane affsrds alcobols of struc-
tare (6).

®

IIIII/

Reduction of compounds of siructore (5) with hydrogen gas
at atmospheric pressure in the prosence of & suitsble catalyst
such as 5-10% palladium on chercoal in & solvent such as
othyl acetase affords cyclopentanes of Formula (7).

™
R

lllll/

Oxidation of alcohols of Formula (7) with Jones reagent in
a2 muitsble solvent such ss acetone affords of
Formula (1), (11) and () whercin Z,, Z,, Z,, Z,, Ry, and
Pp=H, P,oxCO,H and Xe{CH,),, 0=, and tho optional
double bond i not present, ie., stroctures of Farnmula (8).

@
Ry

1HIHo0gH

b) Alternatively, oxidation of compouads of Formmla (6)
with an oxidant such as pyridinium dichromate in a suitable
solvent such as N N-dimcthylformamide, followed by
esterification with a suitable alcobol, YOH, wherein Y is
C,.s8lkyl, in the presence of an acid such ss sulfuric affords
esters of Formula (9).
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COY
Ry

Saponification of esters of Formmula (9) using aqueous
sodium hydroxide solution in a suitable solvent such as
methanol, t'ollnwed by chromatographic separation of the
double bond affords compoundis of Formula
opmnﬂdoublcbonduprunt.x—(CH,),r-o.lhenn
only onc R, and there is oo P;, i.c., structures of Formula
(10).

{10)
Ry

Rz

c) As a further alicrnative chromatographic scparation of
the double bond regioimomers of cators of Formula (9)
affords compounds of Formula (11)

(1)
R,

COY
Ry

Deprotonation of esters of Formmla (11) with a base such as
lithivm di-isopropylamide in a suitable solvont such as
tetrnbydrofuran under an inert atmosphere such a3 argon at
low (—40° C. 1o -78" C.) temperature followed by quenching
with a suitable electrophile: Rg{CH,).X-Hal or YR,X-Hal

wherein X=={CH.), and Hal is an halogen, ¢.g., Br, Iand R, 50

axd R, are as defined above, affords compounds of structure
(12).

1D
Ry

COsY
n,

d) As a forther altemnative, esterification of acids of

structure (8) with & suitsbls alcohol, YOH, wherein Y is ¢

C,_stlkyl, in the presence of an acid such as sulfuric affords
esters of Formula (13).

10

15

43

Ry
HNooY

L

Deprotonation of esters of Formula (13) with a base such as
lithum di-isopropylamids in a suitable solvent such as
(etrahydrofuran under an inert atmosphere such as argon at
low (~40° C, 10 -78" C. temperature followed by quenching
with phenylselonyl chloride and su oxidation with
lquwlllhydmgnnpuundn affords esters of Formula (12)
described above,

With appropriatc manipulation and protection of amy
chemical functionalitics, of the remaining com-
pounds of the Formulas (1), (I} and (TII) is accomplished by
methods anslogous to those sbove and to those described in
the Experimental section.

In order to use a compound of the Formulae (T), (II) and
(1) or a pharmacoutically acceptable salt thereof for the
treatment of humans and other mammals it is normally
formmiated in accordance with ltlndlrd pharmaceutical
practice as a pharmaceutical com

Componnd:ofFomuh(l).(ll)md(lll)mdlb:rphrh
maccutically acceptable salts may be administered in a
standard maaner for the treatment of the indicated discases,
for example orally, parenterally, sub- lmgullly.
lnnidr.mnlly. rectally, via inhalation or via buccal admin
istration.

Compounds of Formula (1), (II) and (III) and their phar-
maceutically acceptable salts which are active when given
onally can bo formulated as syrups, tableis, capsules and
lozenges. A syrup formulation will generally consist of a
suspension or solution of the componnd or salt in a liquid
cammier for example, ethanol, peamt odl, olive oil, glycerine
or waitr with a fla ing or colouring agent. Where the
mpmﬁnuumlhﬁlmoflhbhl.luyﬂummhnl
carrier routinely used for prepmng solid formulations may
bo usod. of such cammiens inclnde mlgnennm
sicarale, terra alba, talc, gelatin, agar, pectin, acacia, stearic
acid, starch, Iactoss and sucrosc. Whers the compoasition is
in the form of a capsule, any routine cncapsulation is
suitable, for examplo using the aforementioned carmriers in a
bard gelatin capsule shell Where the composition is in the
form of a soft gelatin shell capsule any pharmaceutical
carrier routinely used for preparing dispemions or snspen-
mions may be considered, for example agqueous gums,
celluloses, silicates or oils and are incorporated in a soft
gelatin capgule shell.

Typical parenteral compositions consist of a solution or
npomotﬂnmmponndmnltmlﬂﬁrilelqumm
Don-squecus carrier optionally containing a p
acceptable oil, for example polyethylene glycol,
polyvinylpyrrolidone, lecithin, arachis oil, or seseme oil.

Typmllcompodunuformhalmonmmmafmnfl
solution, suspension or emulsion that may be administered
25 o dry powder or in the form of an aeroecl uaing a
conventional propellant such as dichinrodifluoromethane or
lnehlnmﬂumumethm

A Lypical suppository formulation comprises a compound
ofFomnhs(l).(lI)md([ll)ouphmcnmlly accspt-
able salt thereof which is active when administered in this
way, with a binding and/or lubricating agent, for oxample
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polymeric glycols, gelatins, cocoa-butter or ather low melt-
ing vegetable waxes or fais or their synthetic analogues.

Typical trunsdermal formulations comprise a conven-
tional aqueous or non-aqueous vehicle, for example a cream,
ointment, lotion or paste or arc in the form of a medicated
plaster, patch or membrane.

Preferably the composition is in unit dosage form, for
example a tablst, capsule or metcred acrosol dose, so that the
paliont may administer to themselves a single doso.

Each dosage unit for oral administretion contains suitably
from 0.1 mg to 500 mg/Kg, and preferably from 1 mg to 100
mg/Kg, and cach dosage unit for pareateral administration
contains suitably from 0.1 mg to 100 mg, of & compound of
Formula (T), (1) and (11I) or a pharmacentically acceptable
salt thereof calculated as (he free acid. Each dosage unit for
intranasal administration contains suitably 1-400 mg and
proferably 10 to 200 mg per pemon. A topical formulation
contains suitably 0.01 to 1.0% of a compound of Formulas
(. (D and (D).

The daily dosage regimen for oral admimistration is suit-
ably about 0.01 mg/Kg o 40 mg/Kg, of a compound of
Formmlas (T), (II) and (I11) or a pharmaceutically acceptable
salt thereof calculated as the free acid. The daily dosage
regimen for pareniersl administration is suitably sbout 0.001
mg/Kg to 40 mg/Kg, of a compound of the Formulas (1), (IT)
and (IIT) or a pharmaceutically acceptable salt thereof cal-
culated as the free acil The daily dosage regimen for
intranasal administration and oral inkalation is suitably
about 1010 about 500 mg/person. The active ingrediont may
be edministered from 1 Lo 6 times a day, sufficient to cxiibit
the desired activity.

No unaceeptable toxicological cffects are expected when
compounds of the invention are administered in accordance
with the presont inveation.

The biological activity of the compounds of Formulas (T),
(II) and (III) are demonsirated by the following tesis:

1. Binding Assay

A) Membrane Preparation

Rat cerebellum or kidoey cortex wers mpidly dissected
and frozen immedistely ia liquid nitrogen or veed fresh. The
tissues, 1-2 g for cerebellum or 3-5 g for kidney cortex,
were bomogenized in 15 mis of buffer containing 20 mM
Tris HCl and 5 mM EDTA, pH 75 at 4° C. using a
molor-driven homogenizer. The homogenates were filtered
through cheesocloth and centrifuged at 20,000 x g for 10
minutes at 4° C. The supcratant was removed and centri-
fuged at 40,000 xg for 30 mimutes at 4* C. The resulting
pelict was resusponded in a small volume of buffer contain-
ing 50 mM Tris, 10 mM MgCL,, pH 7.5; aliquotied with
small vials and froxen in liquid nitrogen. The membranes
were diluted to give 1 and 5 mg of protein for each tube for
cerebellum and kidrey cortex in the binding assay.

Freshly isolated rat mesenteric artery and collateral vas-
cular bed wore washed in ice cold saline (on ice) and lymph
nodes were removed from along the major vessel. Then, the
tissuc was homogenized using a polytron in buffer contain-
ing 20 mM ‘Tris and SmM EDTA, pH 75 at 4* C. in 15 ml
volume for ~5 gm of meseateric artory bed. The homogenate
was strained through cheesecloth and centrifuged at 2,000
xg for 10 min. at 4° C. The supernatant was removed and
cenirifuged at 40,000 xg for 30 min. at 4* C. The resulting
peliet was resuspended as oxplained above for corebellum
and kidney cortex, Approximately 10 mg of membrane

protein was used for cach tube-in binding experiments.
J“’I]ETI Binding Protocol
TET-1 binding to membraaes from mt cerebollum
(2—5 mg pmlemhmy tube) or kidney corex (3-8 mg

13

yo6
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protein/assay tube) were measured after 60 minutes incuba-
tion at 30* C. in 50 mM Tris HCl, 10 mM MgCl,, 0.05%
BSA, pH 7.5 buffer in & total volume of 100 mL. Membrane
prolein was added to tnbes containing either buffer or
indicated concentration of compounds. ['*[JET-1 (2200
CﬂmnwdﬂudmlhenmhfummungBSAb
give a final concentration of 0.2-05 aM ET-1. Total and
ponspecific ing were measured in the absence and
presance of 100 oM unlsbelicd ET-1. After the incubation,
the reactions were stopped with 3.0 ml cold buffer contsin-
ing 50 mM Tris and 10 mM MgClL,, pH 7.5. Mcmbrane
bound radicactivity was separated from fres ligand by
filtering through Whatman GF/C filter paper and washing
the filieys 5 times with 3 ml of cold buffer using & Brandel
cell barvesier. Filter papers were counted in a gamma
counter with an efficiency of 75%. IC,,'s for the compounds
of this invention range from 0.1 om to 50 zam.

IL. In Vitro Vascular Smooth Muscle Activily

Rat aoria wre cleancd of connective tisuc and adboront
fat, and ot into ring sogmenis approximately 3 10 4 mm in
length. Vascular rings arc suspended in organ bath chambers
ﬂOml)mmg!&eb:-bm:hnm:otuﬂmuflhnhl-

lowing composition (millimolar): NaCl, 112.0; K, 4.7;
KH,PO,, 1.2; MgS0,, 1.2; CaCl,, 2.5; NaHCO,, 25.0; and
dextrose, 11.0. Tissue bath solutions are maintained at 37 C.
and acrated coatimiously with 95% 0,/5% CO,. Resting
tensions of sorta arc maintained at 1 g and allowed o
oquilibrate for 2 hrs., during which time the bathing solution
is changed every 15 to 20 min lsometric tepsinns are
recorded on Beckman R-611 dynographs with Grass FTO3
force-displacement transducer. Cunmliative concentration-
reaponss curves (0 ET-1 or other contractile agonists are
construcicd by the method of step-wise addition of the
agonist. ET-1 concentrations arc increased only after the
previous councentration produces a steady-state contraciile
responsc. Only one conceatration-response curve to ET-1 is
genenated in cach tissne. ET receptor antagoniats are added
to paired tmsues 30 min prior to the imitiation of the
concentratipn-response (0 coniractile agonists.

ET-1 induced vascular contractions arc expressed as a
parcentage of the response elicited by 50 mM KCl for each
individual tissuc which is determined at the beginning of
cach experiment. Data arc expressed as the mean = S.E.M.
Dissociatioa constants (Kb) of competitive antagonists were
determined by the standard method of Arunlakshana and
Schild. The potency range for compounds of this inmveation
rangs from 0.1 oM to 50 ;am.

The ing cxamples are illustrative and arc not lim-
iting of the compounds of this invention.

EXAMPLE 1

(1RS,2RS,38R)-1,3 bis(4-methoxyphenyl)

-2-carbaxylic acid

cyclopeniane- x

8) 1.3-Bis(4-methoxyphenyl)cyclopent-1-cne

A mixture of cyclopentene (2.72 g, 40 mmol),
p-iodoanisole (2153 g, 92 mmal), palladium acstate (2245
mg, 1 mmal), tetrabutylammonium chloride (25.57 g, 92
mmol), polassium acetate (27.10 g, 276 mmol) in DMF (140
ml) was stirred at room temperature for 1 hour, then the
reaction was beated to 80° and stirmed vigoroualy for 3 days.
The reaction mixiure was partitioned between hexane and
H,0, the aqueous Inyer separated and further extracted with
hexane (3x) and tho combined extracts were washed with
10% NH,Cl, H,0 (2x), 1N HC, 5% N,,S,0,, 5% NaHCO,
water and brioe. After charcoal treatment, drying (MgSO0.,),
filtration, and evaporation gave a brown solid (13 g). The
crude was recrystallized from EtOH to give a first
crop of (x) (6.87 g, 61%) contaminated only slightly with
biphemyLl

|
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b) (3RS,45R)-2,4-Bis(4-mcthoxyphenyl)-3- Step 2 Add sufficient water portion-wise to the blend from
h thylcyclopont-1-eno Step 1 with carcful mixing afier each addition. Such

To a solution of 1,3-Ris{4-methaxyphenyl) -1-
cnc (280 mg, 1 mmol) and peraformalkdehyde (120 mg, 4
mmol) in dry methylene chloride (2 ml) was added dropwise
diethylaluminum chiloride (3.6 ml of a 1M solution in
hexanes, 3.6 mmol) at room tomperature and the reaction
stirred for 3 hrs. The temperature was lowered 10 =15° and
the reaction quenched by addilion of SN HCl dropwise. The
mixture was diluted with water and extracted with CH,Cl,.
The combined extracts were washed with 59 NaHCO, and
brine, dried (MgSO0,), and filtered. Evaporation of the sol-
vent under reduced pressurs afforded crude purpls oil (484
mg). Silica gel chromatography (eluant 30% Ei10Ac/
hexanes) gave (b) a5 a colorieas oil (188 mg, 60%).
c¢ (1RS,2RS,38R)-1,3-bis(4,-methoxyphenyl)-2-

hydroxymethylcyclopentane
Crude (3RS,4RS)-2,4-bis(4-mecthoxyphenyl)-3-
bydroxymeth: t-1-ene was stirred under 1 Atm of

H; in B1OAc (3 ml) with 10% Pd/C catalyst (38 mg) for 4 a9
hrs. The rcaction mixture was diluted with EtQAc and
filtered to remove the catalyst. The crude oil was chromato-
graphed on silica gel to afford 300 mg of (c). (48% for 2

10

15

steps).
d) (1RS,2RS,35R)-1,3 bis(4-methoxyphenyl)-cyclopeatanc- 25
2-carboxylic acid

To & solution of (1RS,2RS,3SR)-1,3-bis(4-
molhoxyphenyl)-z-hydm:ymothylcyclopenllno (91 mg,
029 mmol) in acetone (3 mi) was added dropwisc with
vigorous stirring at room temperature Jonos reagent unti] a
persisiant orange color remained. The reaclion was
quenched with addition of 1 to 2 drops of isopropanal and
stirred until the solution tumed greon. The mixture was
diluted with acctone and the salts romoved by filtration. The
solution was evaporated under reduced pressyro and the
residue taken up with EtOAc, After drying (MgSO,, anhyd.),
filtration and evaporation affiorded the title compound as a
1an salid (76 mg, 80%). Recrystallization from EtOAc/
hexancs gave white solid (22.7 mg). mp 153-155°

MS (DC1 CH,) m/e: 355 (M+CH,), 337.1 (M+CH,-
H,0N, 327 (M+H)+, 326.1 M+, 309.1 (M+H-H,0)+

Anal. Cale. for CoHn,0,. 1/8 H,0: C,73.09; H, 6.80.
Found: C, 73.03; H, 7.04

EXAMPLE 2

Formulations for pharmaceutical use incorporating com-
pounds of the preseat invention can be propared in various
forms and with mumerous oxcipients. Examples of such
formulations are given below.

Inbalant Formulation

A compound of Formuias L, II, or 1iL, (1 mg to 100 mg)
is acrosolized from s meicred dose inbaler to deliver the
desired amount of drug per uss.

Tublets/Tugrodicnts Por Thblat
1. Actve ingredient 40 mg
(Cpd of Porm; I, ¥ or 1)
2 Com bk 20 mp
3. Algisicackd 2 my
4, Eodinm algimts D my
5. Mg stearste 13 mg
23 mg
Procedure for Tablets

Step 1 Blend ingredients No. 1, No. 2, No. 3 and No. 4 in
a suitable mixer/blender.

additions of waler and mixing until the mass is of a
copsistency to permit its converion to wet granules.
Step 3 The wot mass is converied 1o granulss by passing
it through an oscillating gramulator using a No, 8 mesh
(238 mm) screen.

Step 4 The wet granules are then dried in an oven at 140°
F. (60* C.) until dry.

Step 5 The dry granules are lubricated with ingredient No.
5.

Step 6 The lubricated granules are compressed on a
suitable tablet press.

Parenteral Formulation

A pharmaceutical composition for parenteral adnrinistra-
tion is prepared by dissolving an appropriate amount of a
componnd of Formulas L, T or HI in polyethylens glycol
with beating. This solution is then diluted with water for
injoctinns Ph Eur. {to 100 mI). The solution is thent steriled
by filtration through & 0.22 micron membrane filter and
scaled in sterile containers.

'What is claimed is:

1. The compounds of this invention are rcpresented by
structural Formula (I), (II) or (1I):

~— CHLC(D\\

®
G '?lm . . “
" h - (_h\.) 2
E A P
Iz, fln
Ry
a
R Re
I ]
L]
2y T R
Ry
an
R Ry
2 P
s Py
L x
|
Ry
wherein:
R, is —X(CH,),Ar
R, is Ar;
P, is —X(CH,).Ry;
P, is —X(CHy).Res 0r —XR,Y;
R, and R, are independently hydroges, R,;, OH,
C;.-lllmr 5(0) 10 N(Rg)s BR, F, 1, C, CF,,
Ry ——XRr-Yor—x(Gi,),,R,
wh:mn eu:h methylene group within —X(CH,),Rg

may be unsubstituted or substilnied by one or two
—{(CH,),Ar groups;

e 102
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R, is hydrogen, R,;, OH, C,_salkoxy, S(O)R,,, Nma):.-

14
Cy.atlkyl, C, qalkenyl or C, galkynyl may be option-

__X(R,,), Br, F. 1, C1 or NHCOR, wherein tho C,. s ally mubstimted by COOH, OH, CO(CH,),CH,,
alkczy may bo wosubstituted or substituted by OH, CO(CH,), CH,N(R,),, or halogen;
n_n@morh-hsen; q is zero, one ar two;

Ry is independently hydrogen or C, , alkyl; o is an intager from O to 6;

R, is independently bydrogen, C,_, alkyl or (CH,),Ar; misl,2or%

9086 9@

Ry is hydrogen, R,,, CO,R,, PO,H,, SO,NR,R,,,
NR,SO,R,,, (OXOH)R,, CN, —C(O)NRJ),, teira-
zole ar OR,;

R. is C;_jotlkyl, C. ;oulkenyl or phenyl all of which may
be unsubstituted or substituted by one or more OH,
N(R¢);, COOH, >O==0, halogen, or XC, jalkyl;
Ryois Ryor Ry
Ry, is G, aalkyl, C, qtlkenyl, C, galkyayl all of which 1s
may be unsubstituted or substituted by one or more OH,

and the dotied line in Formula () indicates the optional
presence of a double bond; or a pharmacculically acceptable
10 galt thereof; provided that
when the optional doubls bond is present there is only one
R,, and there is no P, and P, is not NR,R,Y;
X is not NR, and Z,, is not OH or N(R), in Formula (III);
Z, and Z, are not OH, N(Ry), or Indine in Formula (1I);
when the optional double boad is present in Formula (T)

CH,0H, N(RQ, oc halogea; ; !
X i (CHJ O, MR or S0} K‘x—n,nmmdmmmbhbm.x-m
::;cu,ont(cu,),k 0  when the aptional double bond is preset in Formula (1)

and R, is attached directly 1o the double bond, R, is not
NRGAR;

when Ry, Ry, Z,;, Zo, or Z; is X(CH,),R, and n is not 0,
X is oxygen or NR; when R, is OR, or CO,H.
2. A compound of claim 1 wherein R1 is X (CH,),Ar, (Ar

25
\dl" = is (a) or (b)), dihydrobonzofuranyl, benzodioxanyl,

% cyclohexyl, C,_salkyL; R, is (a), (b) or indolyk; Ry and R, are

® independently hydrogen, OH, C, salloxy, halogen, —-OC,,

B, -lllvl Phﬂlyl. R,;,CO;R,, C,_alkyl, N(Rg),, NH(CO)CH,,
Ry, —XR, pyridyl. SO,NR,R,,, NR,SO,R,,,

phnyl or S(%.allkyl. R, is hydrogen, OH, C, salkoxy,
inlogan,C,_alky, N, NH(COXCH, orsm),c,.,nm
L Z, and Z,, are independently XR,Y, bonzyl, bydrogen,
OH, C,_ alkoxy, —N(Ro. S(O ,_..Jkyl. NHCOR,, -

% X(CH,).R, or h}bpn, P, and P, are independently
naphihyl, indolyl, pyridyl, thienyl, oxazolidiny], oxazolyl, P!ﬂd’ yll, X is (CH,) or oxygon. il (l)' ) pheal, ox
thiszolyl, isothiazolyl, pyrazolyl, triazoly), tetrazolyl, 3. A pharmacoutical compriking a compound

imidaralyl, imidaxolidiny], thiszolidinyl, isoxazolyl,
oxadiavoly), thisdizrolyl, morpholinyl, piperidinyl,
piperazinyl, pyrrolyl, or pyrimidyl; all of which may be
unsubstituted ar substituted by one or more R, or R,

© of claim 1 and a pharmaceutically acceplable carrier.
4. A method of antagonizing eadothelin receptons which
wmpmﬂldnnmmngtolmhjmmnudthemf au
cffective amount to antagonize ondothelin receptors of a

groups; compound of claim 1.
A is >0O==0, or [O(R,):L: o 3 A method of treating hyperteosion, renal failure or
B s —CH,— or —0—; cerchbrovascular discase which comprises administering to a

subiect in need thereof, an effective amount of a componnd

Z,, Z,, Z,, and 2., are independently hydrogen, C, salkyl,
C, galken of claim 1.

yl, C, alkynyl, OH, C,,.lllmy 5(0),C..
salkyl, N(RQ Br, F, I, Cl, NHCOR,, —X(CH,).R,.
XR,Y, phenyl, benzyl or C, cycloalkyl wherein the
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Como resultado del examen de patentabilidad de la solicitud de patente de
invencién, realizado segun lo establece el artfculo 45 de la Decision 486 de la
Comisién de la Comunidad Andina, se notifica el sigulente concepto técnico:
1. Documentos estudlados

Para el presente estudio se tuvieron en cuenta el capltulo descriptivo
comprendido en los folios 7 - 182 y el capftulo reivindicatorio de los folios 183 —
286 de la solicitud en estudio.

2. Objeto de la Invenclién

El objeto de la presente solicitud de patente de invencion consiste en:

Las reivindicaciones 1 — 23 y 55 — 58 se refieren al proceso para preparar
compuestos de las formulas:
CO,H

cl:ozﬂ Co.H Co,H |
é “NH, 6\\1112 SNH,
s 3

R R
) () () (%)

Las relvindicaclones 24 - 49 sa refleren a compuestos de férmulas |, |I, lll, IV,

L

(26}




Las relvindicaciones 50 — 52 se refieren a compuestos.

Las reivindicaciones 53 — 54 se refieren a procesos para preparar compuestos
de las formulas:

El problema planteado en esta solictud es la necesidad de proporclonar
compuesios para fratamiento de epilepsia, ataques de desvanecimiento,
hipoquinesia, desérdenes neurodegenerativos, depresidn, panico, ansiedad,
ariritis, colon imritable.

Para resolver este probiema técnico la solicitud en estudio proporciona
aminodcidos ciclicos y proceso para su preparacion.

El objeto de la invencién definido anteriormente se clasificé de acuerdo con la
IPC: A81K 31/197, C 07 C 65/00.

También se reivindica prioridad de la Solicitud de Patente de los Estados
Unidos US 60 169 602 de diciembre 8 de 1999, con respecto a la cual la fecha
de presentacién de la actual solicitud cumple el plazo méaximo permitido.

3. Claridad de la Solicitud

La descripcidn divulga la invencidn de manera suficientemente clara y completa
para su comprension, tal como lo establece el Art 28 de la decision 486 de la
Comisién Andina. Menciona el sector tecnolégico al que pertenece, los
antecedentes de la técnica, la divuigacién del problema técnico, la solucién
propuesta y la ventaja frente a la tecnologla anterior.

Pero en cuanto a las reivindicaciones 50 - 52 se observa que no mantlenen una
relacion clara con los compuestos y los procedimientos de reivindicaciones
anteriores. Debe hacerse claridad al respecto.

4. Determinacion del Estado de 1a Técnlca

El articulo 16 de la decisién 488 de la comisidn de la Comunidad Andina que establece
que “El estado de Ia técnica comprendera todo lo que haya sido accesible al publico por
una descripcitn escrita u oral, utilizacion, comerciallzacién o cualquier otro medio antes
de /a fecha de presentacion de la solicitud de patente o, en su caso, de la priondad
reconocida.

Solo para el efecto de Ia determinacion de la novedad, también se considerara deniro
del estado de la técnica, el contenido de una solicitud de patente en trémite ante la
oficina nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a
la fecha de presentacion o de prioridad de la solicitud de patente que se astuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hubiese transcurrido el plazo previsto en ef articulo 40°.

Considerando que la fecha de presentacién de la primera solicitud de patente
de la cual se reivindica prioridad es diciembre 8 de 1999, se consultaron las
bases de datos y los archivos con que cuenta la entidad con fecha de
publicaciéon anterior y se encontraron los siguientes documentos que anticipan



el objeto de esta solicitud:

No. Documento Thulo Fecha de
Publicacion

D1 WO 97 21824 Aminoécidos ciclicos y derivados de ellos | May 08, 1099
utiles como agentes farmacéuticos

D2__| US 4024176 | Aminodcidos ciclicos May 17,1977

D3 US 4 087 544 Tratamiento de disfunciones craneales | May 2, 1978
usando nuevos Aminoacidos ciclicos

D4 US 5920 116 Derivados ciclopentenos como | Jul 27, 1609

antagonisias del receptor de endotelina

5. Evaluacién de los requisitos de Patentabilidad

El articulo 14 de la Decision 488 de la Comisién de la Comunidad Andina establece que
“Los Paises Miembros otorgarén patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacién industrial”.

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y aplicacion
industrial, con el fin de establecer la patentabilidad de la invencién reivindicada
en la solicitud en estudio.

Evaluacién de |la Novedad

El Art. 18 de la Dacision 486 de la Comision de la Comunidad Andina establece: “Una
invencion se consideraré nueva cuando no 6std comprendida en el estado de /a técnica.

El estado de /a técnica comprenderd todo /o que haya sido accesible al publico por una
descripcion escrita u oral, utilizaciin comerclalizacién o cualquier otro medio antes de la
fecha de presentacion de la solicitud de patente, o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacion de la novedad, también se considerara dentro
de! estado de la técnica, el contenido de una solicitud de patente en trémite ante ila
oficina nacional compeltente, cuya fecha de presentacién o de prioridad fuese anterior a
la fecha de presentacién o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho conienido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hublese transcurrido el plazo previsto en el Art 40",

Las reivindicaciones 24 - 49 se refieren a compuestos de férmulas |, 11, lii, IV,

L,

(26)

y R
Las reivindicaciones 50 — 52 se refieren a compuestos.

D1 ensedia (folios 870, 872, 873, 875) compuestos aminoécidos clclicos como
los de esta solicitud. .

D4 ensefia (folio 807) compuestos aminodcidos ciclicos como ios de esta
solicitud.

Se observa que los grupos que conforman las estructuras quimicas
reivindicadas, ya estaban contenidos en D1 y D2 por lo cual no pueden
considerarse nuevas.



Evaluacién del Nivel Inventivo

El articulo 18 de la Declisién 488 de la Comisidn de la Comunidad Andina establece que
Se considerard que una invencion tiene nivel inventivo, sl para una parsona del oficio
normalmente versada en la materia técnica correspondiente, esa invencion no hubiese
resuiltado obvia ni se hubiese denvado de manera avidente del astado de la técnica.

Las relvindicaciones 24 - 49 se refieren a compuestos de férmulas |, 11, lli, IV,
"['h OH
.,.\‘\ ",
©® coH @6)
"'R y R

Las reivindicaciones 50 — 52 se refieren a compuestos.

D1 ensefa (folios 870, 872, 873, 875) compuestos aminoacidos ciclicos como
los de esta solicitud.

D2 ensefia (folio 894) compuestos aminoécidos ciclicos como los de esta
solicitud.

D3 ensefia (folio 899) compuestos aminoéacidos ciclicos como los de esta
solicitud.

D4 ensefa (folio 907) compuestos aminoacidos ciclicos como los de esia
solicitud.

Se observa que:

(a) la estructura de los compuestos reivindicados caracterizada porque tiene el
grupo aminoécido ciclico, era evidente para una persona conocedora de la
materia; considerando que los compuestos de las anterioridades D1 - D4
ya inclulan el grupo aminodcido ciclico, era obvio el elaborar estos
compuestos de manera similar, teniendo en cuenta los compuestos de las
anterioridades. El hecho de mencionan ahora los enantidmeros de un
compuesto conocldo, no le concede el cardcter de nivel inventivo;

(b) las reivindicaciones de esta solicitud no mencionan una caracteristica que
conceda un efecto diferente o especial a los compuestos aminoacidos
ciclicos, que pueda considerarse como un aporte a la técnica, asi que son
obvios para una persona versada en la materia y

{c) el problema planteado en esta sollcitud que era la necesidad de compuestos
para tratamiento de epilepsia, ataques de desvanecimiento, hipoquinesia,
desdrdenes neurodegenerativos, daprasién, panico, ansiedad, artritis, colon
iritable se resuelve proporcionando aminodacidos ciclicos, es decir de
manera similar a como se resolvia en las anterioridades; Ilas
reivindicaciones son obvias y evidentes para una persona versada en la
materia.

(d) el resultado obtenido: ios aminoéacidos ciclicos no es inesperado.

(e) no parece haberse superado un prejuicio técnico anterior, con los
compuestos propuestos

Por todo lo anterior se observa que los compuestos reivindicados no tienen

nivel Inventivo.

6. Conclusl 'n

En conclusién, los requisitos de patentabilidad de la presente solicltud estan



afectados asl:

Hem Documento Reivindicaciones Requisito que afecta
afectadas

| D1 WO 87 21824 24 — 49 y 50 - 62 Novedad y Nivel inventivo

D2 | US 4024 175 24 — 40y 50 - 52 Novedad y Nivel inventivo

D3 US 4 087 544 24 — 49 y 50 - 52 Novedad y Nivel inventivo

D4 US 50829 116 24 - 49 y 50 - 52 Novedad y Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dlas contados a partir de la fecha de la notificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

CESPEDES DE VERGEL
Jefe de la Divj#ibn de Nuevas Creaciones.

El anterior requerimiento fue nofificado por fijacibn en lista, de fecha

2748 306
CONCEPTO TECNICO EXAMINADOR TECNICO
No. 815 Cédigo 202007
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DOCUMENTOS CORRESPONDIENTES EN OTROS PAISES

Putents Original WO 01 42190
Otros MXPA02004829 (A), CN1607201 (A), CA2392761 _()A1)
BASES DE DATOS CONSULTADAS
OEPM | Epoline | Espacenet | Oficina US
INFORMES DE EXAMENES EN OTRAS OFICINAS
L Docamanbo _Focha Ralv. Alactaden
. WO 01 42150 14 Jun 2001 1-~55
3 ANTERIORIDADES ENCONTRADAS
Decumacio de Palaniss Ralv. Alosiadse Ralsvancis
WO 07 21824 1-55 Novedad y Nivel inventivo
US 4024175 1-55 Novedad y Nivel Inventivo
US 4 087 544 1-565 - Novedad y Nivel inveniivo
US 65020 116 1-55 Novedad y Nivel inventivo
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