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Description

Scope of invention

[0001] The present invention refers to new compounds having general formula:

in which:

X may be CH2, O, S, or SO;
Y is CH2-CO-NH or CO;
R and R1, same or different from one another, represent an H or halogen group, including the respective diaster-
eoisomers and their mixtures, with the proviso that:

when Y is CH2-CO-NH, X is CH2, and R and R1 are H, then the stereochemistry of the carbon atom linked to
Y is of the R type.

[0002] The presence of free amine groups bestows on the compounds specifically basic characteristics, but included
in the present invention are also pharmaceutically acceptable salts of the compounds of general formula (I) with organic
and inorganic acids chosen in the group consisting of: hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
acid, carbonic acid, acetic acid, trifluoroacetic acid, trichloroacetic acid oxalic acid, malonic acid, malic acid, succinic
acid, tartaric acid, citric acid, methanesulphonic acid, and p-toluenesulphonic acid.

State of the art

[0003] The NK2 receptor of tachykinins is widely expressed in the peripheral nervous system of mammals. One of
the various effects produced by selective stimulation of the NK2 receptor is the contraction of smooth muscle. Hence,
NK2-receptor antagonists may be considered agents that are capable of controlling excessive contraction of the smooth
muscle in any pathological condition in which release of tachykinins concurs in the genesis of the corresponding dis-
order. In particular, the bronchospastic component of asthma, coughing, pulmonary irritations, intestinal spasms or
local spasms of the bladder and the ureter during cystitis, renal infections and colics may be considered conditions in
which the administration of NK2 antagonists may be effective (E.M. Kudiacz et al., Eur. J. Pharmacol., 1993, 36, 17-25).
[0004] Cyclic compounds, in particular cyclic hexapeptides (A.T. McKnight et al., Br. J. Pharmacol., 1991, 104, 355)
and bicyclic hexapeptides (V. Pavone et al., WO 93/212227), or cyclic pseudopeptides (L. Quartara et al., J. Med.
Chem., 1994, 37, 3630; S.L. Harbeson et al., Peptides, Chemistry and Biology. Proceedings of the Twelfth American
Peptide Symposium, 1992, 124) are known in the literature for their high antagonistic activity towards the NK2 receptor
of tachykinins.
[0005] Recently it has been demonstrated in WO 9834949 that monocyclic products having a lower molecular weight
and containing only four bifunctional residues bound together with a peptide or pseudopeptide bond present a phar-
macological activity equal to or higher than that of known compounds; they are moreover endowed with considerable
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selectivity in regard to the human NK2 receptor and are consequently proposed as valid alternatives.
[0006] In the compounds according to the present invention, the presence in the products claimed of a grouping of
Formula (II)

bestows on the compounds of Formula (I) a surprising activity towards the NK2 receptor when compared to the closest
compounds, namely those described in WO 9834949.

Detailed description of the invention

[0007] The purpose of the present invention is therefore to make available new monocyclic compounds containing
four residues bound together with a peptide bond and having an antagonistic action on the NK2 receptor, of general
formula (I) as previously defined.
[0008] Forming part of the present invention are also the pharmaceutically acceptable salts, the processes for their
preparation and the pharmaceutical compositions containing them.
[0009] More specifically, the halogen group defined for the substituents R and R1 may be chosen from among fluorine,
chlorine, bromine, and iodine.
[0010] Preferred compounds of the invention are the compounds of general formula (I) in which:

R and R1, same or different from one another, are chosen in the group consisting of H or F, and the other substituents
are as defined above.

[0011] The following constitute a group of particularly preferred compounds:

1) cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (R = H; R1
= H; Y = CH2CONH; X = CH2)
2) cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = H; R1 = H; Y = CH2CONH; X = O)
3) cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-(4-F)-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (R =
F; R1 = H; Y = CH2CONH; X = CH2)
4) cyclo{-Suc[1-(R)-2(4-morpholinyl-4-piperidinyl-1-yl-acetyl) amino]-Trp-(5-F)-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = F; Y = CH2CONH; X = O)
5) cyclo{-Suc[1-(R)-2(4-(1-oxo-1-thiomorpholin-4-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = H; Y = CH2CONH; X = SO)
6) cyclo{-Suc[1-(R)-2(4-(1-thiomorpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = H; Y = CH2CONH; X = S)
7) cyclo{-Suc[1-(1,4')-bipipendinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (slow-moving) (R = H;
R1 = H; Y = CO; X = CH2)
8) cyclo{-Suc[1-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (fast-moving) (R = H;
R1 = H; Y = CO; X = CH2).

[0012] Pharmaceutically acceptable salts of compounds of Formula (I) include salts with inorganic acids (such as
hydrochloric acid, hydrobromic acid, carbonic acid, sulphuric acid, and phosphoric acid) and organic acids (such as
acetic acid, trifluoroacetic acid, trichloro-acetic acid, oxalic acid, malonic acid, malic acid, succinic acid, tartaric acid,
citric acid, methanesulphonic acid, and p-toluenesulphonic acid).
[0013] According to the invention, the compounds of Formula (I) containing peptide or pseudopeptide bonds may
be obtained by condensation using techniques that are known in the literature.
[0014] As may be seen from Formula (I), for each compound two diastereoisomers are possible (the carbon atom
to which the Y group is bound being asymmetric).
[0015] Consequently, the invention refers to the different diastereoisomers of Formula (I) and their mixtures, apart
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from the case expressly excluded.
[0016] The products according to the present invention may be prepared applying the synthesis described in WO
9834949 (see also the literature quoted therein) according to which the monocyclic is obtained by condensing, accord-
ing to techniques that are known in the chemistry of peptides, firstly the two amino-acid residues, and then by adding
the diamine system and the dicarboxylic system, and finally by cyclization.
[0017] As a possible alternative to the above synthesis, the products of the present invention may be prepared
starting from the diamine system of (R)-1-benzyl-2-(N-benzyloxycarbonylamino)-ethyl amine, to which, according to
methodologies known in the chemistry of peptides, Phe, Trp (possbly substituted, respectively by an R group and an
R1 group, in which said groups have the meanings previously defined) and a dicarboxylic system (a derivative of
succinic acid) are combined.
[0018] The linear product obtained is cyclized to obtain the desired monocyclic system having general formula (III)

in which Y1 may be -NH2 or -COOH, and R and R1 have the meanings described above.
[0019] The compounds of Formula (III) are then combined with the compounds of Formula (IV)

in which Y2 may be H or CH2-COOH, and X has the meaning previously defined, to obtain the final compounds of
Formula (I).
[0020] The compounds of Formula (I) as specified above have been found to be powerful antagonists of the NK2
receptor of tachykinins, and consequently can be administered as agents capable of controlling the excessive con-
traction of smooth muscle in any pathological condition in which release of tachykinins concurs in the genesis of the
corresponding disorder.
[0021] In particular, the bronchospastic component of asthma, coughing, pulmonary irritations, intestinal spasms or
local spasms of the bladder and the ureter during cystitis, renal infections and colics may be considered conditions in
which the administration of the compounds of Formula (I), as NK2 antagonists, may be effective.
[0022] The compounds of Formula (I) that form the subject of the present invention or their pharmaceutically accept-
able salts are suitable for administration for therapeutic purposes to the higher animals and to man through the parenter-
al, oral, inhalational, or sublingual routes, achieving pharmacological effects in accordance with the properties de-
scribed above. For parenteral (intravenous, intramuscular, and intracutaneous) administration, sterile solutions or
lyophilized preparations are used. For nasal instillation and for inhalational and sublingual administration, aqueous
solutions, aerosol preparations, powders or capsules are used as required.
[0023] The doses of active principle in the above-mentioned compositions may be such to allow the delivery of
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between 0.1 and 10 mg per kg of body weight.
[0024] The following are non-limiting examples of the present invention:

EXAMPLE 1: cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}

(a compound of general formula (I) in which R = H, R1 = H, Y = CH2CONH, X = CH2, and in which C-Y has R
configuration)

[0025] Used as a starting product is the compound cyclo{-Suc[1-(R)-amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}, referred to as Compound A (compound of Formula (III) in which R = H, R1 = H, Y1 = NH2, and in which the
C-Y1 carbon has R configuration), prepared as follows:

a) Synthesis of (R)-1-benzyl-2(N-benzyloxycarbonylamino) ethyl amine
(R)-1-benzyl-1-(N-tert-butyloxycarbonylamino)ethyl amine, obtained as described in G. Kokotos et al., J.

Chem. Research (S), 1992, 391, was converted into the corresponding (R)-1-benzyl-1-(N-tert-butyloxycarbo-
nylamino)-2-(benzyloxycarbonylamino)ethyl amine, and the latter into (R)-1-benzyl-2-(N-benzyloxycarbonylami-
no)ethyl amine according to the customary methods of protection and de-protection of amino acids.
b) Synthesis of Boc-Phe-[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z]

To a solution of Boc-Phe-OH (5.1 g) in 200 ml of anhydrous THF at 5°C were added in order HOBt (4.2 g),
EDC.HCl (4.5 g), and finally, drop by drop, a solution of (R)-1-benzyl-2-(N-benzyloxycarbonylamino)ethyl amine
(5.5 g) in 30 ml of anhydrous THF. The solution was left overnight under stirring at room temperature. The solvent
was evaporated, and the residue was treated with a 5% aqueous solution of KHSO4. The resulting solid was
filtered, washed with water, then with a 10% aqueous solution of NaHCO3, and finally with a saturated solution of
NaCl up to pH 7. After vacuum drying, 7.2 grams of a colourless solid product were obtained.
MS (ES+) : [MH+] = 532; HPLC (Method A1): rt = 18.8 min
c) Synthesis of H-Phe-[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z]

TFA (25 ml) was added, under stirring at 0°C, to a suspension of the above compound (4.0 g) in CH2Cl2 (25
ml). The reaction mixture was kept under stirring for 2 hours at room temperature, and the disappearance of the
precursor was monitored by means of HPLC analysis. The solution was dried, the residue was dissolved in AcOEt
(100 ml), and the resulting organic phase was washed with a saturated aqueous solution of K2CO3 (25 ml), then
with brine up to pH 7 (4 x 50 ml), and finally was dried on anhydrous sodium sulphate. By evaporation of the
solvent, 3.5 g of a white solid were obtained.
d) Synthesis of Boc-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z]

HOBT (3.0 g) and EDC.HCl (1.5 g) were added to a solution of Boc-Trp-OH (2.2 g) in THF (100 ml). After
stirring for 15 minutes, a solution of H-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z] (3.1 g) in THF (15 ml) was added.
The mixture was left under stirring at room temperature overnight; then the solvent was evaporated, and the residue
was treated with a 5% aqueous solution of KHSO4 (100 ml) to obtain a white solid. The solid was filtered and
washed again with a 5% aqueous solution of KHSO4 (2 x 100 ml), then with a 5% aqueous solution of NaHCO3
(3 x 50 ml), and finally with water (3 x 50 ml), and was then vacuum dried to obtain 4.9 grams of a white solid.
HPLC (Method A3): rt = 18.0 min; MS (TS+): [MH+] = 718
e) Synthesis of H-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z]

TFA (15 ml) was added, under stirring at 0°C, to a suspension of the previous compound (1.0 g) in CH2Cl2
(25 ml). The reaction mixture was kept under stirring for 30 minutes at 0°C and for 2 hours at room temperature,
and the disappearance of the precursor was monitored by means of HPLC analysis. After evaporation of the sol-
vent, the residue was diluted with AcOEt (100 ml), washed with a 5% aqueous solution of NaHCO3 (2 x 30 ml)
and brine (30 ml).

The organic phase was dried with MgSO4 and vacuum evaporated at 30°C to obtain 650 mg of the desired
compound.
f) Synthesis of Boc-(D)-Asp{Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH-Z]}-OBzl

To a solution of Boc-(D)-Asp-OBzl (690 mg), HOBt (850 mg), and EDCl.HCl (450 mg) in anhydrous DMF (50
ml) was added, under stirring at room temperature and under nitrogen, a solution of the compound of Example 1
(e) (1.3 g). The reaction mixture was left under stirring at room temperature for four hours. After evaporation of
the solvent in vacuum conditions, the residue was treated with a 5% aqueous solution of KHSO4 to obtain a solid
which was filtered, washed with a 5% aqueous solution of NaHCO3, with water, and dried. The product was crys-
tallized using ethanol to obtain 850 mg of the desired compound as a white solid.
MS (ES+) : [MH+] = 923; HPLC (Method A1): rt = 21.1 min
g) Synthesis of Boc-(D)-Asp{Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH2]-}-OH
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The compound of Example 1(f) (800 mg) was solubilized in DMF (10 ml) and diluted with MeOH (40 ml), then
hydrogenated in the presence of 10% Pd/C (100 mg) at atmospheric pressure and room temperature for 5 hours.
The catalyst was filtered and washed with MeOH. After evaporation of the solvent, 500 mg were obtained of the
desired compound as a white solid.
MS (ES+) : [MH+] = 699; HPLC (Method A2): rt = 10.4 min
h) Synthesis of cyclo{-Suc[1(R)NHBoc]-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH]-}

To a solution of the compound of Example 1(h) (800 mg) in anhydrous DMF (200 ml) were added, under stirring
and in a nitrogen atmosphere, 465 mg of HOBt and 224 mg of EDCl.HCl. The reaction mixture was left under
stirring for 5 hours and then, after evaporation of the solvent, the residue was dissolved in ethyl acetate, and the
organic phase was washed with a 5% aqueous solution of KHSO4, with a 5% aqueous solution of NaHCO3, and
finally with brine, then was dried and evaporated, and the yellow solid obtained (600 mg) was crystallized using
1:1 isopropanol/water to obtain 450 mg of a white solid.
MS (ES+): [MH+] = 681; HPLC (Method A2): rt = 14.7 min
i) Synthesis of cyclo{-Suc[1(R)NH2]-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH]-} (Compound A)

TFA (13 ml) was added, under stirring at 0°C, to a suspension of the compound of Example 1(h) (400 mg) in
CH2Cl2 (40 ml). The reaction was conducted for 2 hours at 0°C and for 2 hours at room temperature. The solvent
was evaporated, the residue was treated with NaHCO3 and water, and extracted in ethyl acetate. The organic
phase was washed with brine, dried and evaporated to obtain 320 mg of a solid compound.
MS (ES+) : [MH+] = 581; HPLC (Method A2): rt = 12.4 min

A 20-mg sample was purified in an preparative HPLC to obtain 15 mg of trifluoroacetate: cyclo{-Suc[1(S)NH2]
-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2-NH]-}.TFA
MS (ES+): (m/z) [MH+] = 581; HPLC (Method A2): rt = 12.4 min; 1H-NMR 500 MHz (DMSO): d 2.21 (dd, J = 6.1,
14.3 Hz, 1H), 2.68-2.82 (m, 5H), 2.95 (dd, J = 3.0, 14.4 Hz, 1H), 3.08 (bd, J = 12.0 Hz, 1 H), 3.38 (dd, J = 3.8, 14.2
Hz, 1 H), 3.48-5.36 (m, 2H), 3.98-4.08 (m, 1H), 4.11-4.17 (m, 1H), 4.20-4.28 (m, 1H), 6.71 (d, J = 9.1 Hz, 1H), 6.98
(t, J = 9.1 Hz, 1H), 7.04-7.09 (m, 2H), 7.15-7.21 (m, 4H), 7.21-7.30 (m, 6H), 7.33 (d, J = 8.1 Hz, 1H), 7.42 (d, J =
7.8 Hz), 7.67 (bs, 1H), 7.82 (bs, 1 H), 8.63 (d, J = 5.2 Hz, 1 H), 10.81 (d, J = 1.3 Hz, 1H)
j) Synthesis of 1-(4-piperidinyl)-piperidine acetic acid hydrochloride

A solution of benzylbromo acetate (6.2 ml) in DMSO (30 ml) was added, drop by drop, to a solution of 4-pip-
eridinyl piperidine (5.0 g, titre 90%) in DMSO (50 ml) and DIPEA (4.6 ml). The mixture was stirred at room tem-
perature for 3 hours and was then diluted with AcOEt (250 ml) and washed with water (200 ml), with a 5% aqueous
solution of NaHCO3 (3 x 100 ml), and with brine (2 x 100 ml). The pooled aqueous phases were again extracted
using AcOEt (2 x 50 ml), and the pooled organic phases were dried on anhydrous sodium sulphate and evaporated
to yield an orange-coloured oil, which was treated with ethyl ether (200 ml) and precipitated by addition, at 0°C,
of HCl 4N in dioxane (11 ml) to obtain 7.0 g of an orange solid.

The solid was solubilized in methanol (230 ml) in the presence of a 10% Pd/C catalyst (0.5 g) and was hydro-
genated at room pressure for 5 hours until complete disappearance of the reagent (control via TLC: EtOAc/i-PrOH/
TEA, 80/17/3).

The reaction mixture was filtered, and the solution was dried to obtain an oil that was solidified by treatment
with ethyl acetate, washed with ethyl ether, and vacuum dried to obtain 4.7 g of a yellowish solid.
MS (ES+) : [MH+] = 227
k) HOBt (77 mg) and EDC.HCl (36 mg) were added in order to a suspension of 1-(4-piperidinyl-piperidine acetic
acid hydrochloride (50 mg) in DMF (3 ml). The mixture was stirred for ten minutes, and 110 mg of Compound A
were added. The clear solution was stirred for 3 hours at room temperature. The solution was dry-evaporated, and
the residue was treated with acetonitrile (1 ml) and dry evaporated again. The resulting crude product was treated
with AcOEt until an ivory-coloured solid (80 mg) was obtained, which was purified on preparative HPLC using the
method P1 to obtain 25 mg of the final product.
MS (ES+) : [MH+] = 789.5; HPLC (Method A2): rt = 11.2 min

[0026] With a similar experimental procedure, the following compounds were obtained:

EXAMPLE 2: cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}

(compound of general formula (I) in which R = H; R1 = H; Y = CH2CONH; X = O)

[0027]

a) Synthesis of 1-benzyloxycarbonyl-piperidin-4-one
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Triethyl amine (9.2 ml) and N-benzyloxycarbonyl succinimide (9.0 g) were added to a solution of hydrated
piperidin-4-one hydrochloride (5.0 g) in THF/H2O (10/6, 160 ml) cooled to 5°C. The mixture was stirred for 10
minutes at 5°C and for 2 hours at room temperature.

The organic solvent was evaporated, and the resulting aqueous phase was extracted with AcOEt (3 x 70 ml).
The pooled organic phases were washed with water (70 ml), with HCl 1 N (70 ml), with a saturated aqueous solution
of NaHCO3 (3 x 70 ml), and with brine (70 ml). The organic phase was dried on anhydrous sodium sulphate and,
after evaporation of the solvent at reduced pressure, 8.2 g of product as a viscous oil were obtained.
MS (EI+) : [M+] = 233; TLC : Rf = 0.36 (EtOAc/Hexane, 50/50); HPLC (Method A1): rt = 9.5 min
b) Synthesis of (4-piperidin-4-yl-morpholin-1-yl)-benzyloxycarbonyl

Sodium cyanoborohydride (2.39 g) and glacial acetic acid (2.80 ml) were added to a solution of 1-benzyloxy-
carbonyl-piperidin-4-one (8.07 g) and morpholine (2.80 ml) in methanol (140 ml), and the mixture was left to react
overnight at room temperature. The solvent was evaporated, and the residue was treated with water (70 ml) and
acidified with concentrated HCl up to pH 1. The mixture was left under a suction hood until complete destruction
of the reagent in excess. The resulting solution was basified by addition of solid K2CO3 in small portions and
extracted with AcOEt (3 x 70 ml). The pooled organic phases were dried on anhydrous sodium sulphate and
evaporated to yield 5.44 g of product in the form of an oil.
MS (ES+): [MH+] = 305; TLC: Rf = 0.57 (EtOAc/MeOH/TEA, 85/14/1 ); HPLC (Method A2): rt = 8.0 min
c) Synthesis 4-piperidin-4-yl-morpholin bis hydrochloride

Concentrated HCl (2.50 ml) was added to a solution of (4-piperidin-4-yl-morpholin-1-yl)-benzyloxycarbonyl
(5.44 g) in methanol (150 ml), and the resulting mixture was hydrogenated at room pressure in the presence of
10% Pd/C (0.33 g) for 10 hours. The reaction mixture was filtered and washed repeatedly with methanol. The
eluate was pooled and evaporated at reduced pressure. The resulting solid was washed with ethyl ether, filtered
and vacuum dried to obtain 3.34 g of product.
MS (ES+): [MH+] = 171
d) Synthesis of 2-(4-morpholin-4-yl-piperidin-1-yl) acetic acid

The product was obtained according to the procedure described in point j) of Example 1, using 4-piperidin-
4-yl-morpholine instead of piperidinyl piperidine.
e) To a solution of 2-(4-morpholin-4-yl-piperidin-1-yl) acetic acid (19 mg) in DMF (5 ml) were added HOBt (9.4 mg)
and EDC.HCl (35.2 mg). After stirring for 15 minutes at room temperature, a solution of Compound A (50 mg) in
DMF (5 ml) was added. The pH of the solution was corrected from pH 4 to pH 6 by addition of triethyl amine. The
mixture was stirred overnight and the solvent was vacuum evaporated. The resulting residue was purified on a
preparative HPLC (Method P2) to obtain 35 mg of product.
MS (ES+): [MH+] = 791.5; HPLC (Method A2): rt = 10.9 min

EXAMPLE 3: cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-(4-F)-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}

(compound of general formula (I) in which R = F; R1 = H; X = CH2; Y = CH2CONH)

[0028] The compound was obtained using the procedure described in Example 1 (a)-(k), but using Boc-Phe(4-F)
-OH instead of Boc-Phe-OH.
MS (ES+): [MH+] = 807.4; HPLC (Method A2): rt = 11.4 min

EXAMPLE 4: cyclo{-Suc[1-(R)-2(4-morpholinyl-4-piperidinyl-1-yl-acetyl) amino]-Trp-(5-F)-Phe-[(R)-NH-CH
(CH2-C5H5)-CH2NH]-}

(compound of general formula (I) in which R = H; R1 = F; X = O; Y = CH2CONH)

[0029] The compound was obtained using the procedure described in Example 2(a)-2(e) but using Boc-Trp(5-F)-OH
instead of Boc-Trp-OH.
MS (ES+): [MH+] = 809.7; HPLC (Method A2): rt = 11.5 min



EP 1 224 210 B1

5

10

15

20

25

30

35

40

45

50

55

8

EXAMPLE 5: cyclo{-Suc[1-(R)-2(4-(1-oxo-1-thiomorpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)
-NH-CH(CH2-C6H5)-CH2NH]-}

(compound of general formula (I) in which R = H; R1 = H; Y = CH2CONH; X = SO)

[0030]

a) Synthesis of 1-tert-butoxycarbonyl-4-(1-thiomorpholin-4-yl)piperidine
To a solution of 1-tert-butoxycarbonyl-piperidin-4-one (2.0 g) in methanol (45 ml) were added thiomorpholin

(1 ml), acetic acid (1.2 ml), and finally NaCNBH3 (630 mg). The mixture was left to react overnight. The mixture
was concentrated to a small volume, diluted with water (30 ml) and HCl 1 N to pH 1.5, and extracted with ethyl
acetate (3 x 20 ml). The pooled organic phases were washed with a 5% aqueous solution of NaHCO3 and brine,
and dried on anhydrous sodium sulphate. The solid was evaporated, and the resulting oil was purified on a chro-
matographic column, eluating with 95:5 ethyl acetate/methanol to obtain 1.4 g of product in the form of a colourless
oil.
MS (ES+): [MH+] = 287; TLC: rf = 0.58 (EtOAc/MeOH, 95/5, iodine detector)
b) Synthesis of 1-oxo-1-thiomorpholin-4-yl-piperidine

To a solution of (4-(1-thiomorpholin-4-yl-piperidin-1-yl)-tert-butoxycarbonyl (1.0 g) in methylene chloride (40
ml) and trifluoroacetic acid (0.3 ml) cooled to -15°C was added, drop by drop, a solution of meta-chloroperbenzoic
acid (70%, 0.9 g) in methylene chloride (40 ml). When the addition was completed, the mixture was left to react
for 30 minutes at 0°C and was diluted with dichloromethane until a homogeneous mixture was obtained. The
reaction mixture was transferred into a separating funnel and washed repeatedly with a 5% aqueous solution of
NaHCO3 and brine, and was then dried on anhydrous magnesium sulphate. An oil was obtained by evaporation
of the solvent.
c) The product previously obtained was solubilized in a 2:1 mixture of methylene chloride and trifluoroacetic acid
(60 ml) cooled to 5°C. The solution was left to react for 1 hour at 5°C and for 2 hours at room temperature. The
reaction mixture was doubled in volume by addition of toluene, and was then vacuum evaporated until a dense oil
was obtained consisting of the product in the form of trifluoroacetic salt. The amount of product obtained was 0.9
grams.
MS (ES+): [MH+] = 203
d) Synthesis of 2 (4-(1-oxo-1-thiomorpholin-4-yl)-piperidin-1-yl-acetyl-tert-butyl ester

To a solution of 1-oxo-1-thiomorpholin-4-piperidine (0.9 g) in DMSO (8 ml) were added DIPEA (0.7 ml), and
then tert-butyl-bromo acetate (0.6 ml), and the mixture was left to react overnight at room temperature. The for-
mation of the product of reaction was revealed by TLC (chloroform/methanol 9/1, iodine detector, Rf = 0.4). The
reaction mixture was diluted with ethyl acetate and washed with a 5% aqueous solution of NaHCO3 and brine, and
dried on anhydrous sodium sulphate. The solvent was evaporated, and 0.75 g of a solid was obtained, which was
sufficiently pure to be used as it was.
MS (ES+): [MH+] = 317
e) Synthesis of 2(4-(1-oxo-1-thiomorpholin-4-yl)-piperidin-1-yl)-acetic acid

To a solution of 2(4-(1-oxo-1-thiomorpholin-4-yl)-piperidin-1-yl)-acetyl tert-butyl ester (200 mg) in dichlo-
romethane (4 ml) was added trifluoroacetic acid (2 ml), and the solution was stirred for 3 hours. The disappearance
of the reagent was verified by TLC (AcOEt/MeOH, 9:1), and the solution was diluted with toluene and dry evapo-
rated. The resulting residue was treated with ethyl ether, and the solid that formed was filtered, washed with ether,
and dried in a dryer to obtain 100 mg of product in the form of trifluoroacetate salt.
MS (ES+): [MH+] = 261
f) To a solution of 2(4-(1-oxo-1-thiomorpholin-4-yl)-piperidin-1-yl) acetic acid of the previous example (50 mg) in
DMF (4 ml) were added HOBt (30 mg) and EDC.HCl (30 mg). After stirring for 15 minutes at room temperature,
Compound A (50 mg) was added. The pH of the solution was corrected from pH 4 to pH 6 by addition of triethyl
amine. The mixture was stirred overnight, and the solvent was vacuum evaporated. The resulting residue was
purified on preparative HPLC (Method P2) to obtain 24 mg of product.
MS (ES+): [MH+] = 824; HPLC (Method A2): rt = 10.8 min

EXAMPLE 6: cyclo{-Suc[1-(R)-2(4-(1-thiomorpholin-4-yl)-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH
(CH2-C6H5)-CH2NH]-}

(Compound of general formula (I) in which R = H; R1 = H; Y = CH2CONH; X = S)

[0031] The compound was obtained using the procedure described in Example 5, excluding the intermediate step
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5(b).
MS (ES+): [MH+] = 808; HPLC (Method A2): rt = 12.9 min

EXAMPLE 7: cyclo{-Suc[1-(R or S)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(slow-moving)

(Compound of general formula (I) in which R = H; R1 = H; X = CH2; Y = CO)

[0032]

a) Synthesis of Boc-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2NH2]
To a solution of Boc-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2NH-Z] (1.20 g) in methanol (36 ml) and DMF (14 ml)

was added 10% Pd/C (120 mg). The mixture underwent stirring and was hydrogenated at room temperature and
atmospheric pressure for 2 hours. The mixture was filtered, and the solid was washed with methanol. The eluates
were pooled and evaporated until a viscous oil was obtained, which was solubilized in ethyl acetate. The resulting
solution was washed with water and brine, and was dried on anhydrous sodium sulphate. By evaporation of the
organic phase, 870 mg of a white solid were obtained.
MS (ES+): [MH+] = 584; HPLC (Method A3): rt = 11.8 min
b) Synthesis of Boc-Trp-Phe{(R)-NH-CH(CH2-C6H5)-CH2NH-[2-(4-nitro-benzyloxycarbonyl)-4-tert-butyl)-
succin-1-yl]}

To a solution of 2-(4-nitro-benzyloxycarbonyl)-succinic acid 4-tert-butyl ester (424 mg) in DMF (20 ml) at 0°C
were added HOBt (490 mg), EDCl.HCl (250 mg), and finally Boc-Trp-Phe[(R)-NH-CH(CH2-C6H5)-CH2NH2] (700
mg). The mixture was made to react for 2 hours at room temperature. The solvent was removed by vacuum evap-
oration, and the resulting residue was treated with a 5% aqueous solution of KHSO4 to obtain a solid, which was
filtered, washed with a 5% aqueous solution of NaHCO3, and with water, and was finally vacuum dried on CaCl2
to obtain 1.05 g of a solid.
MS (ES+): [MH+] = 919; HPLC (Method A4): rt = 20.3 min
c) Synthesis of cyclo{Suc[1-(4-nitro-benzyloxycarbonyl)]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}

To 20 ml of TFA cooled to 0°C was added, in small portions, 1.0 g of Boc-Trp-Phe{(R)-NH-CH(CH2-C6H5)
-CH2NH-[2-(4-nitro-benzyloxycarbonyl)-4-tert-butyl)-succin-1-yl]}. The mixture, left to react for 30 minutes at 0°C,
was vacuum concentrated and diluted with DMF, and then was evaporated again until an oil was obtained that
was treated with ethyl ether to yield a solid. The solid was filtered and washed with ethyl ether until an amorphous
yellow solid was obtained, consisting of H-Trp-Phe{(R)-NH-CH(CH2-C6H5)-CH2NH-[2-(4-nitro-benzyloxycarbo-
nyl)]}-1-succinic acid; 710 mg of product were obtained.

PyBOP (160 mg) and TEA (108 µl) were added to a 200-mg solution of H-Trp-Phe{(R)-NH-CH(CH2-C6H5)
-CH2NH-[2-(4-nitro-benzyloxycarbonyl)]}-1-succinic acid in DMF (10 ml) under nitrogen at 0°C. The solution un-
derwent stirring at room temperature for hours and was monitored using HPLC. The reaction mixture was dried,
and the residue was dissolved in ethyl acetate. The organic phase was washed with a 5% aqueous solution of
KHSO4, with a 5% aqueous solution of NaHCO3, and with brine, and was finally dehydrated on anhydrous sodium
sulphate. After filtration and evaporation of the solvent, a residue was obtained weighing 180 mg and consisting
of the product as a mixture of diastereoisomers in position 1-succinyl. The two diastereoisomers are defined as
"fast-moving" (fm) and "slow-moving" (sm).
MS (ES+): [MH+](fm) = [MH+](sm) = 745; HPLC (Method A3): rt(fm) = 15.1 min, rt(sm) = 15.6 min
d) To the mixture of cyclo{Suc[1-(4-nitro-benzyloxycarbonyl)]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} diaster-
eoisomers (100 mg) was added a 1:1 mixture of water and isopropanol (3 ml) containing K2CO3 (34 mg). The
reaction mixture was left to react for 18 hours at room temperature, and was then concentrated, diluted with water,
and extracted with ethyl acetate to eliminate the non-reacted product.

The aqueous phase was acidified with HCl 1 N until a white opalescence was formed, and was extracted again
with ethyl acetate. The organic phase of the second extraction was dried on anhydrous sodium sulphate and
evaporated to yield 55 mg of a white solid.

The solid was dissolved in DMF (3 ml), and HOBt (50 mg), EDCl.HCl (32 mg), and [1,4]bipiperidine (15 µl)
were added in order. After 24 hours under stirring, the reaction mixture was diluted with 3 ml of a mixture consisting
of 80:20 water/acetonitrile containing 0.1% TFA, and was purified using preparative HPLC (Method P3) to separate
the two diastereoisomer products present. In this way, 30 mg of fast-moving product were obtained as a white solid.
MS (ES+): [MH+] = 760.4; HPLC (Method A2): rt = 12.6 min

Following a similar experimental procedure, the following compound was obtained:
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EXAMPLE 8: cyclo{-Suc[1-(S or R)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(fast-moving)

(Compound of general formula (I) in which R = H; R1 = H; X = CH2; Y = CO)

[0033] The compound was separated from the corresponding diastereoisomer by preparative HPLC (Method P3).
MS (ES+): [MH+] = 760.4; HPLC (Method A2): rt = 13.0 min

Preparative HPLC methods

[0034] Mobile phase: A = H2O + 0.1% TFA; B = CH3CN + 0.1% TFA

Method P1

[0035] Column: Symmetry RP18, 7 µm, 100 Å, 19 x 300 mm
Gradient from A:B = 80:20 to A:B = 50:50 in 60 min, then from A:B = 50:50 to A:B = 20:80 in 120 min
Flow rate: 15 ml/min
I = 220, 270 nm

Method P2

[0036] Column: Symmetry RP18, 7 µm, 100 Å, 19 x 300 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 120 min
Flow rate: 15 ml/min
I = 220, 270 nm

Method P3

[0037] Column: Vydac RP18, 20 µm, 22 x 250 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 120 min
Flow rate: 20 ml/min
I = 240 nm

Analytical HPLC methods

[0038] Mobile phase: A = H2O + 0.1 % TFA; B = CH3CN + 0.1% TFA

Method A1

[0039] Column: Symmetry C18, 5 mm, 100 Å, 3.9 x 150 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 20 min
Flow rate: 1 ml/min
I = 215 nm

Method A2

[0040] Column: Luna 5 µm, C8(2), 100 Å, 4.6 x 250 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 20 min
Flow rate: 1 ml/min
I = 220, 270 nm

Method A3

[0041] Column: Symmetry C8 5 mm, 100 Å, 3.9 x 150 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 20 min
Flow rate: 1 ml/min
I = 220, 270 nm
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Method A4

[0042] Column: Symmetry C8 5 mm, 100 Å, 3.9 x 150 mm
Gradient from A:B = 80:20 to A:B = 20:80 in 20 min followed by A:B = 20:80 for 6 min
Flow rate: 1 ml/min
I = 220, 270 nm
[0043] Abbreviations: For the nomenclature and abbreviations of the amino acids, reference is made to the recom-
mendations of IUPAC-IUB Joint Commission on Biochemical Nomenclature (Eur. J. Biochem. 1984, 138, 9); the amino
acids are understood as being in the S configuration if not otherwise specified. The other abbreviations used are: Bzl
= benzyl; DIEA = DIPEA = N,N-diisopropyl ethyl amine; DMF = dimethyl formamide; EDC = EDCI = 1-(3-dimethylami-
nopropyl)3-ethylcarbodiimide; PyBOP = benzotriazol-1-yl-oxy-tris-pyrrolidinophosphoniohexafluorophosphate; TEA =
triethyl amine; TFA = trifluoroacetic acid; Z = Cbz = N-benzyloxycarbonyl; Boc = tert-butoxycarbonyl; -Suc- = succinyl;
DMF = N,N-dimethyl formamide; NKA = neurokinin A; HOBt = 1-hydroxybenzotriazole; rt = retention time; THF = tet-
rahydrofuran. The numbering of the substituents on the succinic group designated as -Suc(1-NH2)- is obtained with
Y1 = NH2.

Biological Activity

[0044] The compounds described in the present invention act as antagonists to the NK2 receptor of tachykinins. The
biological activity was evaluated in three in vitro functional tests, using rabbit pulmonary artery (RPA), hamster trachea
(HT) and rat urinary bladder (RUB), according to the methods described by C.A. Maggi et al., Br. J. Pharmacol., 1990,
100, 588; P. D'Orleans-Juste et al., Eur. J. Pharmacol., 1986, 125, 37; and C.A. Maggi et al., J. Pharmacol. Exp. Ther.,
1988, 246, 308. The affinity of the compounds for the human NK2 receptor was evaluated in a binding test using
membranes of Chinese hamster ovary (CHO) cells transfected with the NK2 receptor of human ileum and the radioli-
gand [125I]NKA (Amersham, non-specific activity 2000 Ci/mmol) at the concentration of 100 pM in competition studies.
The substances under examination were tested in a concentration range between 0.01 nM and 10 mM. At the end of
incubation (30 min, 20°C) the test specimens were filtered, and radioactivity was determined using a gamma-counter.
[0045] The data emerging from the functional studies were expressed as pA2 (O. Arunlakshana and H.O. Shild, Br.
J. Pharmacol. Chemother., 1959, 14, 45), and the data emerging from the binding studies were expressed as pKi (log
Ki calculated with the LIGAND program; P.J. Munson et al., Anal. Biochem., 1980, 107, 220).
[0046] The compounds of the invention were found to be active in the tests referred to above, with pA2 values of up
to 9.8 and pKi values of up to 10.3.

Claims

1. Compounds having general formula (I):

Table of activity

Compound pKi pA2

(example) RPA HT RUB

WO9834949; Ex. 27 8.5 7.8 8.5

WO9834949; Ex. 35 8.6 8.4 8.5

WO9834949; Ex. 36 8.7 7.9

WO9834949; Ex. 37 8.8 8.2

WO9834949; Ex. 46 8.1 7.7 8.3 7.7

Example 1 9.4 8.7 8.8 9.2

Example 2 9.7 9.8

Example 3 9.6 9.3

Example 4 10.1 9.7

Example 7 10.3 9.1

Example 8 9.5 9.1
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in which:

X may be CH2, O, S, or SO;
Y is CH2-CO-NH or CO;
R and R1, same or different from one another, represent an H or halogen group chosen from among fluorine,
chlorine, bromine, and iodine, including the respective diastereoisomers and their mixtures, with the proviso
that:

when Y is CH2-CO-NH, X is CH2, and R and R1 are H, then the stereochemistry of the carbon atom linked
to Y is of the R type;
and the pharmaceutical acceptable salts of the compounds of general formula (I) with organic and inor-
ganic acids chosen from among the group comprising hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, carbonic acid, acetic acid, trifluoroacetic acid, trichloroacetic acid oxalic add, malonic
acid, malic acid, succinic acid, tartaric acid, citric acid, methanesulphonic acid, and p-toluenesulphonic
acid.

2. Compounds according to Claim 1 in which:

R and R1 may be the same as or different from one another and are chosen from the group consisting of H
or F, and the other substituents are as defined above.

3. Compounds according to Claim 2, as listed below:

i) cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (R = H;
R1 = H; Y = CH2CONH; X = CH2)
ii) cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = H; Y = CH2CONH; X = O)
iii) cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-(4-F)-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = F; R1 = H; Y = CH2CONH; X = CH2)
iv) cyclo{-Suc[1-(R)-2(4-morpholinyl-4-piperidinyl-1-yl-acetyl) amino]-Trp-(5-F)-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = F; Y = CH2CONH; X = O) .
v) cyclo{-Suc[1-(R)-2(4-(1-oxo-1-thiomorpholin-4-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH
(CH2-C6H5)-CH2NH]-} (R = H; R1 = H; Y = CH2CONH; X = SO)
vi) cyclo{-Suc[1-(R)-2(4-(1-thiomorpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-} (R = H; R1 = H; Y = CH2CONH; X = S)
vii) cyclo{-Suc[1-(R)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (R = H; R1 =
H; Y = CO; X = CH2)
viii) cyclo{-Suc[1-(S)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-} (R = H; R1 =
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H; Y = CO; X = CH2).

4. Process for the preparation of compounds having general formula (I), as defined in claim 1, characterized by the
following steps of synthesis:

i) combining the diamine system represented by (R)-1-benzyl-2-(N-benzyloxycarbonylamino)-ethyl amine, ac-
cording to methodologies known in the chemistry of peptides, with Phe and Trp, possibly substituted, respec-
tively by an R group and an R1 group, in which said groups have the meanings previously defined;
ii) condensing to the above the dicarboxylic system represented by a derivative of succinic acid, and cyclizing
the linear product obtained to yield the desired monocyclic system having general formula (III)

in which Y1 may be -NH2 or -COOH, and R and R1 have the meanings described above.
iii) finally condensing the compounds of Formula (III) with the compounds of Formula (IV)

in which Y2 may be H or CH2-COOH, and X has the meaning previously defined, to yield the final compounds of
general formula (I).

5. Pharmaceutical compositions containing as active principle compounds having general formula (I) according to
Claims 1-3 in combination with pharmaceutically acceptable carriers or excipients.

6. Pharmaceutical compositions according to Claim 5 for use as tachykinin antagonists.

7. Pharmaceutical compositions according to Claim 6 for use as antagonists towards the human NK2 receptor.

8. Pharmaceutical compositions according to Claim 7 for use in the treatment of the bronchospastic component of
asthma, coughing, pulmonary irritations, intestinal spasms or local spasms of the bladder and the ureter during
cystitis, renal infections and colics.

9. Use of a compound according to Claims 1-3 for the preparation of pharmaceutical compositions to be employed
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to antagonize the effects of tachykinins in illnesses.

10. Use of a compound according to Claim 9 in which NK2 is specifically antagonized.

11. Use of a compound according to Claims 9 and 10 for the treatment of the bronchospastic component of asthma,
coughing, pulmonary irritations, intestinal spasms or local spasms of the bladder and the ureter during cystitis,
renal infections and colics.

Patentansprüche

1. Verbindungen mit der allgemeinen Formel (I):

wobei:

X CH2, O, S oder SO sein kann;

Y CH2-CO-NH oder CO sein kann;

R und R1, gleich oder von einander verschieden, ein H oder eine Halogengruppe, ausgewählt aus Fluor, Chlor,
Brom und Iod, darstellen, einschließlich der jeweiligen Diastereomers und ihrer Mischungen, unter der Vor-
aussetzung, dass: wenn Y CH2-CO-NH, X CH2 und R und R1 H sind, die Stereochemie des an Y gebundenen
Kohlenstoffatoms vom R-Typ ist;

und die pharmazeutisch zulässigen Salze der Verbindungen mit der allgemeinen Formel (I) mit organischen
und anorganischen Säuren, ausgewählt aus der Gruppe bestehend aus Salzsäure, Bromwasserstoffsäure,
Schwefelsäure, Phosphorsäure, Kohlensäure Essigsäure, Trifluoressigsäure, Trichloressigsäure, Oxalsäure,
Malonsäure, Äpfelsäure, Bernsteinsäure, Weinsäure, Zitronensäure, Methansulfonsäure und p-Toluolsulfon-
säure.

2. Verbindungen gemäß Anspruch 1, wobei:

R und R1 gleich oder von einander verschieden sein können und außgewäh1t werden aus der Gruppe beste-
hend aus H oder F, und die anderen Substituenten wie oben definiert sind.

3. Verbindungen gemäß Anspruch 2, wie unten aufgeführt:

i) Cyclo-{Suc-[1-(R)-2-(1,4')-bipiperidinyl-1'-yl-acetylamino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2-NH]-} (R =
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H, R1 = H; Y = CH2-CO-NH; X = CH2)

ii) Cyclo-{Suc-[1-(R)-2-(4-morpholin-4-yl-piperidin-1-yl)-acetylamino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2-NH]-} (R = H, R1 = H; Y = CH2-CO-NH; X = O)

iii) Cyclo-{Suc-[1-(R)-2-(1,4')-bipiperidinyl-1'-yl-acetylamino]-Trp-Phe-(4-F)-[(R)-NH-CH(CH2-C6H5)
-CH2-NH]-} (R = F, R1 = H; Y = CH2-CO-NH; X = CH2)

iv) Cyclo-{Suc-[1-(R)-2-(4-morpholin-4-yl-piperidin-1-yl)-acetylamino]-Trp-(5-F)-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2-NH]-} (R = H, R1 = F; Y = CH2-CO-NH; X = CH2)

v) Cyclo-{Suc-[1-(R)-2-(4-(1-oxo-1-thiomorpholin-4-yl-piperidin-1-yl)-acetylamino)-Trp-Phe-[(R)-NH-CH
(CH2-C6H5)-CH2-NH]-] (R = H, R1 = H; Y = CH2-CO-NH; X = SO)

vi) Cyclo-{Suc-[1-(R)-2-(4-(1-thiomorpholin-4-yl-piperidin-1-yl)-acetylamino)-Trp-Phe-[(R)-NH-CH
(CH2-C6H5)-CH2-NH]-] (R = H, R1 = H; Y = CH2-CO-NH; X = S)

vii) Cyclo-{Suc-[1-(R)-(1,4')-bipiperidinyi-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2-NH]-} (R = H, R1
= H; Y = CO; X = CH2)

viii) Cyclo-{Suc-[1-(S)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2-NH]-} (R = H, R1
= H; Y = CO; X = CH2)

4. Verfahren zur Herstellung von Verbindungen mit der allgemeinen Formel (I) gemäß Anspruch 1, gekennzeichnet
durch die folgenden Syntheseschritte:

i) Kombination des durch (R)-1-Benzyl-2-(N-benzy]oxycarbonylamino)-ethylamin dargestellten Diaminsy-
stems gemäß in der Peptidchemie bekannten Methoden mit Phe und Trp, welche jeweils durch eine R- und
eine R1-Gruppe substituiert sein können, wobei diese Gruppen die vorher definierten Bedeutungen besitzen;

ii) Kondensation eines durch ein Bernsteinsäurederivat dargestelltes Dicarbonsäüresystem mit der obigen
Verbindung und Cyclisieren des erhaltenen linearen Produktes, um das gewünschte monocyclische System
mit der allgemeinen Formel (III) zu erhalten,

wobei Y1 -NH2 oder COOH sein kann. und R und R1 die oben beschriebenen Bedeutungen haben;

iii) und shließlich Kondensation der Verbindungen mit der Formel (III) mit Verbindungen mit der Formel (IV)
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wobei Y2 H oder CH2-COOH sein kann, und X die oben beschriebene Bedeutung hat, um die endgültigen
Verbindungen mit der Formel (I) zu erhalten.

5. Pharmazeutische Zusammensetzungen, welche als aktives Wirkprinzip Verbindungen mit der Formel (I) gemäß
der Ansprüche 1 bis 3 enthalten, in Kombination mit pharmazeutisch geeigneten Trägern oder Hilfsstoffen.

6. Pharmazeutischen Zusammensetzungen gemäß Anspruch 5 zur Verwendung als Tachykinin-Antagonist.

7. Pharmazeutische Zusammensetzungen gemäß Anspruch 6 zur Verwendung als Antagonisten gegenüber dem
menschlichen NK2-Rezeptor.

8. Pharmazeutische Zusammensetzungen gemäß Anspruch 7 zur Verwendung bei der Behandlung der Bronchial-
krämpfe bei Asthma, Husten, Lungenreizungen, Darmkoliken oder lokalen Krämpfen der Blase und der Harnröhre
bei Blasenentzündungen, Niereninfektionen und Koliken.

9. Verwendung einer Verbindung gemäß den Ansprüchen 1 bis 3 zur Herstellung von pharmazeutischen Zusammen-
setzungen, welche verwendet werden, um den Wirkungen von Tachykininen bei Krankheiten entgegenzuwirken.

10. Verwendung einer Verbindung gemäß Anspruch 9, wobei NK2 spezifisch entgegengewirkt wird.

11. Verwendung einer Verbindung gemäß den Ansprüchen 9 und 10 zur Behandlung der Bronchialkrämpfe bei Asthma,
Husten, Lungenreizungen, Darmkoliken oder lokalen Krämpfen der Blase und der Harnröhre bei Blasenentzün-
dungen, Niereninfektionen und Koliken.

Revendications

1. Composés ayant la formule générale (I)

dans laquelle :
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- X peut représenter CH2, O, S ou SO ;
- Y représente CH2CO-NH ou CO ;
- R et R1, identiques ou différents l'un de i'autre, représentent un H ou un groupe halogène choisi parmi le fluor,

le chlore, le brome et l'iode,
y compris les diastéréoisomères respectifs et leurs mélanges, à la condition que :

lorsque Y représente CH2-CO-NH, X représente CH2 et R et R1 représentent H, la steréochimie de l'atome
de carbone lié à Y soit alors de type R ;
et les sels pharmaceutiquement acceptables des composés de formule générale (I) avec des acides or-
ganiques et inorganiques choisis au sein du groupe comprenant l'acide chlorhydrique, l'acide bromhydri-
que, l'acide sulfurique, l'acide phosphorique, l'acide carbonique, l'acide acétique, l'acide trifluoroacétique,
l'acide trichloroacétique, l'acide oxalique, l'acide malonique, l'acide malique, l'acide succinique, l'acide
tartrique, l'acide citrique, l'acide méthanesulfonique et l'acide p-toluènesulfonique.

2. Composés selon la revendication 1, dans lesquels ; R et R1 peuvent être identiques ou différents l'un de l'autre,
et sont choisis au sein du groupe consistant en H ou F, et les autres substituants sont tels que définis plus haut.

3. Composés selon la revendication 2, énumérés ci-dessous :

(i) cyclo{-Suc[1-(R)-2(1,4')-bipipéridinyl-1'-yl-acétylamino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = H ; R1 = H ; Y = CH2CONH ; X = CH2)

(ii) cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-pipéridin-1-yl)-acétylamino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}
(R = H ; R1 = H ; Y = CH2CONH ; X = O)

(iii) cyclo{-Suc[1-(R)-2(1,4')-bipipéridinyl-1'-yl-acétylamino]-Trp-Phe-(4-F)-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = F ; R1 = H ; Y = CH2CONH; X = CH2)

(iv) cyclo{-Suc(1-(R)-2(4-morpholinyl-4-pipéridinyl-1-yl-acétyl)amino]-Trp-(5-F)-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}
(R = H ; R1 = F ; Y = CH2CONH ; X = O)

(v) cyclo{-Suc[1-(R)-2(4-(1-oxo-1-thiomorpholin-4-pipéridin-1-yl)-acétylamino]-Trp-Phe-[(R)-NH-CH
(CH2-C6H5)-CH2NH]-}
(R = H ; R1 = H ; Y = CH2CONH; X = SO)

(vi) cyclo{-Suc[1-{R)-2(4-(1-thiomorpholin-4-yl-pipéridin-1-yl)-acétylamino]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)
-CH2NH]-}
(R = H ; R1 = H ; Y = CH2CONH; X = S)

(vii) cyclo{-Suc[1-(R)-(1,4')-bipipéridinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = H; R1 = H ; Y = CO; X = CH2)

(viii) cyclo{-Suc[1-(S)-(1,4')-bipipéridinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NH]-}
(R = H ; R1 = H ; Y = CO; X = CH2)

4. Procédé pour la préparation de composés ayant la formule général (I) selon la revendication 1, caractérisé par
les étapes de synthèse suivantes :

(i) combinaison du système de diamine représenté par (R)-1-benzyl-2-(N-benzyloxycarbonylamino)éthylami-
ne, selon des méthodologies connues en chimie des peptides, avec Phe et Trp éventuellement substitués,
respectivement par un groupe R et un groupe R1, lesdits groupes étant tels que définis précédemment ;

(ii) condensation avec le système ci-dessus, du système dicarboxylique représenté par un dérivé de l'acide
succinique, et cyclisation du produit linéaire obtenu pour donner le système monocyclique désiré ayant la
formule générale (III) :
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dans laquelle Y1 peut représenter -NH2 ou -COOH, et R et R1 sont tels que définis plus haut.

(iii) condensation finale des composés de formule (III) avec les composés de formule (IV)

dans laquelle Y2 peut représenter H ou -CH2-COOH, et X est tel que défini précédemment, pour donner les
composés finaux de formule (I).

5. Compositions pharmaceutiques contenant en tant que principe actif, des composés ayant la formule générale (I)
selon les revendications 1 à 3, en combinaison avec des porteurs ou excipients pharmaceutiquement acceptables.

6. Compositions pharmaceutiques selon la revendication 5, en vue de l'utilisation en tant qu'antagonistes de la ta-
chykinine.

7. Compositions pharmaceutiques selon la revendication 6, en vue de l'utilisation en tant qu'antagonistes vis-à-vis
du récepteur NK2 humain.

8. Compositions pharmaceutiques selon la revendication 7, en vue de l'utilisation dans le traitement du composant
bronchospasmodique de l'asthme, de la toux, des irritations pulmonaires, des spasmes intestinaux ou des spasmes
locaux de la vessie et de l'uretère durant les cystites, les infections rénales et les coliques.

9. Utilisation d'un composé selon les revendications 1 à 3 pour la préparation de compositions pharmaceutiques
devant être employées comme antagonistes des effets des tachykinines dans des maladies.

10. Utilisation d'un composé selon la revendication 9, dans laquelle NK2 est spécifiquement antagonisé.

11. Utilisation d'un composé selon les revendications 9 et 10, pour le traitement du composant bronchospasmodique
de l'asthme, de la toux, des irritations pulmonaires, des spasmes intestinaux ou des spasmes locaux de la vessie
et de l'uretère durant les cystites, les infections rénales et les coliques.
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