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Surprisingly it was found that the new carboxylic acid amide derivatives of formula (I) of 

the present invention are functional antagonists of NMI)A receptors, which target the NMDA 

receptors primarily via binding to the ifenprodil binding site, Therefore, they are believed to be 

NR2B subtype specific antagonists. 

5 Detailed description of the invention 

The present invention relates therefore first to new carboxylic acid amide derivatives of 

formula (I) 

S /(CHR)m 

Y-C  
U 

X \(cHR2) 
H 

- wherein 

10 V and U independently are hydrogen or halogen atom, hydroxyl, cyano, nitro, amino, CL -C4 

alkylamino optionally substituted by a halogen atom or halogen atoms, arylamino 

optionally substituted by a halogen atom or halogen atoms, aralkylamino optionally 

substituted by a halogen atom or halogen atoms, C1-C4 alky)suifonamido optionally 

substituted by a halogen atom or halogen atoms, C1-C4 alkanoylamido optionally 

is substituted by a halogen atom or halogen atoms, arylsulfonatnido, C1 -C4 

alkylsulfonyloxy, carboxyl, trifluoromethyl, trifluoromethoxy, C--C4 alky1-S02N14-

CH2-, NH,,-(CH2)1-SO2-NH-, NH2-(CH2)14-(CO)-NH-, sulfamoyl [NI2-S02-1, 

formyl [-CHO], amino-methyl [-C}12-NH2J, hydroxymethyl, C1 -C4 alkyl, C1 -C4 

alkoxymethyl, haiogenrnethyl, tetrazolyl group, or C1-C4 aikoxy, C1-C4 

20 alkoxycarbonyl, C1-C6 alkan.oyloxy, phenyl or C1 -C4 alkoxy groups, optionally 

substituted by amino group, or 

the neighboring V and U groups in given case together with one or more identical or different 

additional hetero atom and -CH= and/or -CH2- groups can form an optionally 

substituted 4-7 membered homo- or heterocyclic ring, preferably moipholine, pyrrole, 

25 pyrrolidine, oxo- or th.ioxo-pyrrolidine, pyrazole, pazo1idine, imidazole, 
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imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1 ,4-oxazine, oxazole, 

oxazolidine, oxo- or thioxo-oxazolidine, or 3-oxo- 1 ,4-oxazine ring, 

W and X independently are -CO-, -CH2- or -CH(-alkyl)- groups - wherein alkyl is a C1-C4 alkyl 

group groups - with the restriction, that the meaning of W and X can not be methylene 

5 at the same time 

Y is oxygen atom, as well as C1-C4 alkylene, C1-C4 alkynylene, cycloalkylene, 

aminocarbonyl, -NH-, -N(alkyl)-, -CH20-, -CH(OH)-, -OCH2- group, - wherein, alkyl 

is a C1-C4 alkyl group -, 

Z is hydrogen or halogen atom, nitro, amino, C1 -C4 alkyl, C1-C4 alkoxy, cyano, 

10 trifluoromethyl, hydroxyl or carboxyl group, 

Rt and R2 independently are hydrogen atom or alkyl group, or R’ and R2 together form an 

optionally substituted CI-C3 bridge and 

11 and in independently are 0-3, with the restriction, that n and in can not be 0 at the same time, 

and optical antipodes or racemates and/or pharmaceutically acceptable salts thereof formed with 

15 acids and bases with the proviso that 

when Z means hydrogen atom, Y means -CR2- group, both of m and n mean. 2, both of R’ and R2 

mean hydrogen atom, W means -CO- group, X means -CR2- group and V means 

hydrogen atom, then the meaning of U is other than a 4-brotno substituent and 

when Z means hydrogen atom, Y means -OH2- group, both of m and n mean 2, both of R1 and R 

20 mean hydrogen atom, both of W and X mean. -CO- group and V means hydrogen 

atom, then the meaning of U is other than a 4-carboxyl or 4-etoxycarbonyl 

substituent, 

Furthermore objects of the present invention are the pharmaceutical compositions 

containing carboxylic acid amide compounds of formula (I) or optical antipodes or racemates or 

25 the salts thereof as active ingredients. 

A further object of the invention are the processes for producing of carboxylic acid amide 

compounds of formula (F), and the pharmaceutical manufacture of medicaments containing these 

compounds, as well as the process of treatments with these compounds, which means 

administering to a mammal to be treated - including human - effective amount/amounts of 

30 compounds of formula (1) of the present invention as such or as medicament. 
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The new carboxylic acid amide derivatives of formula (1) of the present invention are 

highly effective and selective antagonists of NMDA receptor, and moreover most of the 

compounds are selective antagonist of NR2B subtype of NMDA receptor. 

According to the invention the carboxylic acid amide compounds of formula (1) can be 

5 prepared by the following processes 

a.) for producing of compounds of formula (I) having -CO- group in place of X - wherein 

the meaning of R’, R2 Y, Z, U, V, W, n and m are as given before for the formula of (I) a 

carboxylic acid of formula (II) 

aN’-’ 
W 

000H 
U H 

10 (II) 

15 

- wherein the meaning of U, V and W are as given for the formula of (I) - or a reactive derivative 

of it is reacted with an amine of formula (III) 

//(CHR)m 

HN Y 

\(cHR2) z 

- wherein the meaning of R1, R2, Y, Z, n and m are as given before for the formula of (1) - , or 

b.) for producing of compounds of formula (1) having -CO- group in place of W - wherein 

the meaning of R1, R2, Y, Z, U, V, X, n and m are as given before for the formula of (J) - a 

carboxylic acid of formula (IV) 
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HOOCY 

(CHR2) 

(IV) 

- wherein the meaning of X, R’, R2, Y, Z, ii and m are as described above for the formula of (I) - 

or a reactive derivative of it is reacted with an amine of formula (V) 

S - wherein the meaning of U and V are as given before for the formula of (1) -, or 

c.) for producing of compounds of formula (I) having -CH2- or -CH(-alkyl)- group in 

place of X - wherein alkyl is a C1-C4 alkyl group and the meaning of R’, It2, Y, Z, U, V, W, n 

and m are as given before for the formula of (I) - a halogene derivative of a compound of formula 

� (VI) 

10 

- wherein the meaning of Q is halogen atom, R3 is hydrogen atom or a C1-C4 alkyl group and U, 

V and Ware as described above for the formula of (0 - is reacted with an amine of formula (111) 
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/(CHR)m 

HN Y 
\ (CHR2) n 

x �az 

PCT/H UO2/00071 

- wherein the meaning of R’, R2, Y, Z, n and m are as given before for the formula of (1) -, or 

d.) for producing of compounds of formula (I) having -CR2- or -CH(-alkyl)- group in 

place of W - wherein alkyl is a C1-C4 alkyl group and the meaning of R’, R2, Y, Z, U, V, X, n 

s and m are as given before for the formula of (I) - a halogene derivative of a compound of formula 

(VII) 

/(CHR)m 

Q_CHxN\ 
/ 

(CHR2) 

(VII) 

- wherein the meaning of Q is halogen atom, R3 is hydrogen atom or a C1-C4 alkyl group and X, 

10 R1, R2, Y, Z, n and m are as described above for the formula of (I) - is reacted with an amine of 

formula (V) - wherein the meaning of U and V are as given before for the formula of (I) -, or CIO(RAO f-e.) for producing compound of formula ("), where X mean CO- group and R1, R2, Y. Z, 15 U, v, n and mare as defined for the formula (1), a secondary amine 

of formula (lii) 
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- where R’, R2, m, n, Y and Z have the same meaning as given for formula (I) - is reacted with 

ethyl oxalyichloride in the presence of solid-supported base in diehioromethane, 

the obtained ester compound of formula (VIII) 

o 

/(CHR)m 
EtO- 

(CHR2) 0 

(VIII) 

- where R1, R2, m, n, Y and Z have the same meaning as given for formula (I) - is saponified with 

a strongly basic ion exchange resin in ethanol and 

the obtained oxalaniid acid of formula (LX) 

o 

/(CHR)m 
HO-CFIN Y 

II C \ (CHR2) 
0 

(IX) 

where R’, R2, in, n, Y and Z have the same meaning as given for formula (I) is reacted with an 

amide of formula (V) 
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- wherein the meaning of U and V are as given before for the formula of (I) - in 

dichloroinethanldimethylformamide mixture in the presence of 1 -[3.-(dimethylamino)-propyl]-3-

ethylcarbodiimide, or 

S f.) for producing compound of formula (I), where X mean -CH2- group and R1, R2, Y, Z, 

U, V. n and m are as defined for the formula (I), a secondary amine of formula (111) 

,/(CHR)m 

HN 
XY-C?z\ (CHR2) 

- where R1, R2, m, ii, Y and Z have the same meaning as given for formula (I) - is reacted with 

- 10 methyl bromoacetate in the presence of potassium carbonate in dimethy1formamide 

the obtained ester compound of formula (X) 

(CHR1)m 

CH30-CCH2-N 

)n 
z

 
0 

(X) 

where R1, R2, in, n, Y and Z have the same meaning as given for formula (I) is saponified with a 

15 strongly basic ion exchange resin in ethanol and 

the obtained substituted glycine of formula (Xi) 
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/!(CHR)m 

HO-C-CH2-N 
II (cHR2) \_Z 
0 

(XI) 

where R1, R2 m, n, Y and Z have the same meaning as given for formula (I) is reacted with an 

amide of formula (V) 

- wherein the meaning of U and V are as given before for the formula of (I) - in 

dichioromethan/dimethylfonnarnide mixture in presence of I -[3-(dimethylamino)-propyl]-3 - 

ethylcarbodiimide, 

and the obtained compounds of formula (I) - where R1, R2, Y, Z, U, V X, k, n and m are 

0 as ’defined above - in given case are transformed into an other compound of formula (1) by 

introducing flrther substituents and/or modifying and/or removing the existing ones, and/or 

formation of salts with acids and/or liberating the carboxylic acid amide derivative of formula (1) 

from the obtained acid addition salts by treatment with a base and/or the free carboxylic acid 

amide derivative of formula (1) can be transformed into a salt by treatment with a base and/or are 

15 resolved into their optical antipodes. 

The amide bond formation is preferably carried out by preparing an active derivative from 

a carboxylic acid of formula (II) or (IV) which is reacted with an amine of formula (III) or (V) 

preferably in the presence of a base. 

The transformation of a carboxylic acid into an active derivative can be carried out in situ 

20 during the amide bond formation in a proper solvent (for example dimethylformamide, 

acetonitrile, chlorinated hydrocarbons or hydrocarbons). The active derivatives can be acid 

chlorides (for example prepared from carboxylic acid with thionyl chloride), mixed anhydrides 
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The 

22
-The title compound is prepared from 4-amino-benzonitrile (Aldrich) and (4-benzyl-

piperidin-1-yl)-oxo-acetic acid according to the method described in Example 2. Mp.: 166-169 

°C (diethy1ether 

Example 6 

5 

70001823) 

The title compound is prepared from (4-benzyl-piperidin-1-yI)-oxo-.acetie acid (Example 

5b) and 5-atnino-1,3-dihydro-indol-2-one according to the method described in Example 2. Mp.: 

1.45-118 °C (rater) 

10 Example 7 

(45 70001824) 

The title compound is prepared from (4-benzyi-piperidin-1-yi)-oxo-acetic acid (Example 

5b) and 5-amino-1.3-dihydro-benzimida7ol-2-one according to the method described in Example 

15 2.Mp.:>260°C(water) 

Example 8 

(45 

2861 

The title compound is prepared from (4-benz3,1-piperidin- l-yl)-oxo.-acetic acid (Example 

20 Sb) and 6-amino-3H-benzoxazol-2-one according to the method described in Example ic. 

Mp.:190-193 °C (diethylether) 

Example 9 

fluoro _y 1) (45 70001946) 

The title compound is prepared from 4-amino-benzonitrile and [4-(4-fluoro-benzyl)-

25 piperidin- t-yl]-oxo-acetic acid (Example ib) according to the method described in Example ic. 

Mp.: 167-169 °C (diethyleth,er 

Example 10 

244-Benz -p -1-;Xl)-N-(3-nitro-phenyl)-2-oxo-acetainide (45 70001862) 

jQN-(3 -Nitro-phenyl)-oxalamic acid 

30 The title compound is prepared from N-(3-nitro-phenyl)-oxalamjc acid ethyl ester 

[J.Chem. Soc., 121  1501. (1922)] according to the method described in Example lb. Mp.:.> 270 

°C (ethanol-water) 



WO 03/010159 PCT/HUO2/0007.1 

- 86 - 

eluent and processing to 55% B eluent in 30 minutes for those compounds where the capacity 

factor was less than 2.5. The collected fractions were qualified by the above detailed analytical 

method and the solvent was evaporated by Speed Vac (Savant, USA). 

The compounds prepared as described above in procedures "A" and "B’ are shown in 

5 Tables 3, 4, 5 and 6, respectively. 

Table 3 

Compounds of formula (I) -prepared by procedure "A" described in Example 259 

where X means -CO- grout), both of (CHR’)- and -(CHR) are -CH2-CH2- gpdps, 

. 

U and V are as given below: 

10 

V U Y Z MW MWf k’ 

U 4-Ac-NH- H- -CH2- 4-F.- 397.45 398,5 3.421-

2, 4-Ac-NH- H- -CH,- 4-Cl- 413.905 414.5 3.202 

3. 4- CH3-S02-NH- H- -0- 4-CH3- 431.507 432.5 3.349 

4, 4-Ac-NH- H- -0- 4-CU3- 395.459 396.4 3.306 

5. 4- CH3-802-NH- H.- -0- 4-Cl- 451.925 452.5 3.545 

6. 4- CH3-S02-NH- H- -CH2- 4-Cl- 449.953 450.4 3.67 

’T 4-Ac-NB- H- -0- 4-Cl- 415.877 416.5 3.518 

8, 4- CH3-S02-NIi- H- C113-N< 4-Cl- 464.968 465.5 2.304 

9, 4- Ac-NH- H- CH3-N< 4-Cl- 428.92 429.5 2.259 

10. 4- CH3-S02-NH- -- H- -CH2-CH2- 4-F- 447.525 448.5 3.57 

11. 4-Ac-NH- H- -CH2-CH2- 4-F- 411.477 412.5 3.555 

12. 4- CH3-S02-NH- H- CH3-N< 4-CU3- 444.55 445.5 1.155 

11 4- CI-13-SO2-NH- H- -CH2-N(CH3)- H- 444.55 - 445.4 1.776 

14. 4- Ac-NH- H- CH3-N< 4-Br- 473.371 474.4 2.33 

15 4- Ac-NH- H- CH3-N< 4-CH3- 408.502 409.5 2.169 

Table 4 

Compounds of formulJI) prepared by procedure "A" described in Example 259 where X means -CO- group, both of -(CJTR1)- and -(C14R2)11- are -CH,-CH;- groups, U 15 and V form together a bivalentegoup and Y and Z are as given below: 
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from the obtained acid addition salts by treatment with a base and/or the free carboxylic acid 

amide derivative of formula (I) can be transformed into a salt by treatment with a base. 

For example cleaving the methyl and benzyl groups from methoxy and benzyloxy groups, 

which stands for U,V and Z, leads to phenol derivatives. The removal of the benzyl group can. be 

5 carried out for example with catalytic hydrogenation or with hydrogen bromide in acetic acid 

solution, the cleavage of methyl group can be carried out with boron tribromide in 

dichloromethane solution. The compounds of formula (I) containing free phenolic hydroxy group 

can be transformed into acyloxy or sulfoxy derivatives with different acylating or sulfonylating 

. agents, The reactions are carried out at room temperature in chlorinated hydrocarbons using acid 

10 chloride or acid anhydride as acylating agent in the presence of a base (for example triethylamine 

or sodium carbonate). The carboxylic acid amide derivatives of formula (I) containing a nitro 

group (I) can be transformed into amines by catalytic hydrogenation and the aniines can be 

further reacted to give acid amides as described for the acylation of phenolic hydroxy groups. 

Free hydroxy groups can be esterifled by acid anhydrides or acid halogenides in the presence of a 

15 base. 

The carboxylic acids of formula (II) or (IV), the primary or secondary amines of formula 

(II) or (V) and the halogene compounds of formula (VI) or (VII) are either commercially 

available or can be synthesized by different known methods. The syntheses of some 

commercially not available carboxylic acids of formula (II) or (IV) or halogen compounds of (VI) 

20 or (VII) are described in the Examples. Following these procedures the other commercially not 

available carboxylic acids of formula (II) or (TV) or halogen compounds of formula (VI) or (VII) 

can also be prepared. 

Experimental protocols 

Assessing the functional NMDA antagonist potency of compounds in primary cultures of rat 

25 cortical neurons based on measuring the intracellular calcium concentration using a fluoriineter 

plate  

It is known that during postnatal development the subunit composition of neuronal 

NMDA receptors is changing. Similar change has been detected in neuronal cell cultures [Eur. J. 

Neurosci., 10, 1704-1715 (1998)]. According to data in the literature and to our own 

30 immunocytochernical examinations neuronal cells cultured for 4-7 days in vitro predominantly 

express the NR2B subunit, together with. NR1 subunit. Therefore, functional test of NMDA 

antagonism in these cells reflects mainly an action on NR213 subunit containing receptors. Since 
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What What we claim is: 

1. New carboxylic acid amide derivatives of formula (I 

5 - wherein 

PCT[H1J02/0007 I 

)m y-a 

W11
-

 U 
N X xz\(CHR2) 

V and U independently are hydrogen or halogen atom, hydroxyl, cyano, nitro, amino, C1 -C4 

alkylamino optionally substituted by a halogen atom or halogen atoms, arylamino 

optionally substituted by a halogen atom or halogen atoms, aralkylamino optionally 

substituted by a halogen atom or halogen atoms, CI-C4 alkylsulfonamido optionally 

10 substituted by a halogen atom or halogen atoms, C1-C4 alkanoylamido optionally 

substituted by a halogen atom or halogen atoms, arylsulfonarnido, C1-C4 

alkylsulfonyloxy, carboxyl, trifluoromethyl, trifluorornethoxy, C1 -C4 alkyl-S02-NH-

CH2-, NH2-(CH2)1 -SO2-NH-, N}1,2-(CH2) 14-(CO)-N}{-, sulfatnoyl [NH2-S02-], 

formyl [-dO], amino-methyl [-CI-12-NFI2], hydroxymethyl, C1-C4 alkyl, C1-C4 

15 alkoxymethyl, halogenmethyl, tetrazolyl group, or C1-C4 alkoxy, C1-C4 

alkoxycarhonyl, C1 -C6 alkanoyloxy, phenyl or C1-C4 alkoxy groups, optionally 

substituted by amino group, or 

the neighboring V and U groups form together and with one or more identical or different 

additional hetero atom and -CH= and/or -CH2- groups an optionally substituted 4-7 

20 membered homo- or heterocyclic ring, preferably morpholine, pyrrole, pyrrolidine, 

oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole, Imidazolidine, oxo- or 

thioxo-imidazole or imidazolidine, 1 ,4-oxazine, oxazole, oxazolidine, oxo- or thioxo-

oxazolidine, or 3-oxo-1 ,4-oxazine ring, 
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Wand X independently are -Co, -CH2- or -CH(-alkyl)- groups - wherein alkyl is a C1-C4 alkyl 

group groups - with the restriction, that the meaning of W and X can not be methylene 

at the same time 

Y is oxygen atom, as well as C1-C4 alkylene, CI -C4 alkynylene, oycloallcylene, 

5 aminocarbonyl, -NH-, -N(alkyl)- ,-CH2O-, -CH(OH)-, -OCH2- group, - wherein alkyl 

is a C1 -C4 alkyl group - 

Z is hydrogen or halogen atom, nitro, amino, CI-C4 alkyl, C1 -C4 alkoxy, cyano, 

trifluoromethyl, hydroxyl or carboxyl group, 

R’ and R2 independently are hydrogen atom or alkyl group, or R1 and R2 together form an 

10 optionally substituted C1-C3 bridge and 

n and in independently are 0-3, with the restriction, that n and in can not be 0 at the same time, 

and optical antipodes or racemates and/or pharmaceutically acceptable salts thereof formed with 

acids and bases with the proviso that 

when Z means hydrogen atom, Y means -CH2- group, both of m and n mean 2, both of R1 and R2 

15 mean hydrogen atom, W means -CO- group, X means -Cl-I2- group and V means 

hydrogen atom, then the meaning of U is other than a 4-bromo substituent and 

when Z means hydrogen atom, Y means -CH2- group, both of m and fl mean 2, both of R’ and R2 

mean hydrogen atom, both of W and X mean -CO- group and V means hydrogen 

atom, then the meaning of U is other than a 4-carboxyl or 4-etoxycarbonyl 

. 20 substituent. 

2. Compounds of claim 1, where both of -(CHR)m- and -(CHR2)- are -CH2-Cf.-I.2- groups 

and W, X, V, U, Y and Z have the meanings as defined for formula (I). 

3. Compounds of claim 2, where W means -CO- group, X means -CH2- group, and V. U, 

Y and Z have the meanings as defined for formula (I). 

25 4. Compounds of claim 2, where X means- -CO- group, and W means -Cl-I2- group, and V, 

U, Y and Z have the meanings as defined for formula (I). 

5. Compounds of claim 2, where both of X and W mean -CO- groups, and V, U, Y and Z 

have the meanings as defined for formula (I). 6. Compounds of claim 2, where V and U independently are hydrogen or halogen atom, 30 hydroxyl, cyano, nitro, amino, CI-C4 alkylamino optionally substituted by a halogen

 atom or halogen atoms, arylamino optionally substituted by a halogen atom or halogen atoms, aralkylarnino optionally substituted by a halogen atom or halogen atoms, C1-C4 alkylsulfonamido 
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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 
45 de la Decision 486 de la Comisión de la Comunidad Andina, se comunica: 

1. Documentos estudiados 

Descripción: Folios 69 a 120 como se radicó inicialmente. 

Reivindicaciones: Folios 121 a 144 como se radicó inicialmente 

2. AnÆfisis de la Prioridad 

is

Se acepta la reivindicación de Prioridad porque: 
� Esta solicitud fue presentada dentro del plazo establecido (Art. 9 D 486). 

Y su contenido tØcnico corresponde con el de la prioridad reivindicada. 

3. Objeto de la invención 

TItulo de la solicitud: FORMAS CRISTALINAS Y AMORFAS DEL 
CLORHIDRATO 4-CIANO-N-{(2R)-2-[4-(2,3-DIHIDRO-BENZO[1 ,4]DIOXIN-5-IL)-
Fl PERAZI N-i -ILI-PROPIL}-N-PI RID] N-2-IL-BENZAMIDA". 

El problema planteado en esta solicitud es la necesidad de formas cristalinas y 
amorfas nuevas del clorh id rato 4-ciano-n-{(2r)-2-[4-(2 3-d ih id ro-benzo[ 1 4]dioxin-
5-il)-piperazin-i-il]-propil}-n-piridin-2-il-benzamida que muestren mejor 
biodisponibilidad o mejor estabilidad. 

Para resolver este problema tØcnico la solicitud en estudio proporcioria formas 
cristalinas y amorfas del clorhidrato 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-
benzo[1 4]dioxin-5-iI)-piperazin1-il]propil}-n-piridin-2-il-benzamida 
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227 
Clasificación Internacional de Patentes (CIP): C 07D 405/12, A 61K 31/495, A 
61P 13100, A 61P 15/00, A 61P 25/06 

4. Excepción a la Patentabilidad (Art 20 D 486 literal d) 

El objeto de las reivindicaciones 50 - 54 y 64 - 68 no es patentable de acuerdo 
con el Art citado. 

5. Reivindicaciones relativas a un uso o a un segundo uso (Art 14 y 21 D 
486) 

El uso de las reivindicaciones 55 - 63 y 69 - 77 no es patentable de acuerdo con 
los Art citados. 

6. De la Solicitud de Patente 

Titulo 

El tItulo corresponde con el objeto de la solicitud porque se refiere al contenido de 
la solicitud 

Reivindicaciones (Art 30 D 486, Art 22 POT) 

Las Reivindicaciones 5, 9, 13, 34 y 79 no son claras porque hacen referenda a la 
descripción a a los dibujos, segün la expresión, "de acuerdo a la tabla H", "tal 
coma se indica en la Fig. 1". Se sugiere eliminar la referencia a la descripcion o a 
los dibujos si esta no es estrictamente necesaria. 

La reivindicación 1 y 32 no son claras porque el tØrmino: "sustancialmente libre" 
es impreciso y no permite distinguir la invención del estado de la tØcnica. Se 
sugiere sustituirlo por un tØrmino preciso a un rango concreto. 

La reivindicación 27 no es clara porque el tØrmino: "esencialmente" es impreciso 
por lo cual no permite distinguir la invenciOn del estado de la tØcnica. Se sugiere 
sustituirlo por un tØrmino preciso o un rango concreto. 

La reivindicación 32 corresponde a la misma forma cristalina de la reivindicaciôn 
1, por Ia cual se sugiere establecer la correspond iente dependencia. 

La reivindicación 45  corresponde al procedimiento de preparacion de la misma 
forma cristalina de la reivindicaciOn 24, por Ia cual se sugiere establecer la 
correspondiente dependencia. 

Se requiere al Solicitante hacer las aclaraciones necesarias. 

7. DeterminaciOn del Estado de la TØcnica 

El Estado de la TØcnica se determinó con base en la 

Fecha de PresentaciOn de Ia Solicitud de Prioridad: Marzo 01 de 2005 

y se encontraron los siguientes documentos que anticipan el objeto de esta 
solicitud: 
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Item Documento TItulo Fecha de Publicaciôn 
Piperazin Derivates, their 

Dl WO/2002/044142A preparation and their use for 
treating central nervous system 06IJunioI2002 

(CNS) disorders  
Process for synthesizing N-aryl 

02 US 2004/230056 Al piperazines with chiral N’ -l- 
[benzoyl(2-pyridyl)amino]-2- 18/Noviembre/2004 

______ ropane substitution  

Dl divulga (pÆgina 2, renglones 12 - 19, folio 212A; pÆgina 7, renglones 1 - 9, 
folio 217; Ejemplo 1) un compuesto de formula 

CH 9 1 
o 
0N) 0 

En donde Ri es un grupo dana, nitro, trifluorometilo o halógeno, o sus sales de 
adición, que son ütiles como antagonistas de receptor 5HTIA en el tratamiento de 
enfermedades del Sistema Nervioso Central. El Ejemplo I divulga el 4-ciano-n-
{(2r)2[4-(2,3dihidro-benzo[1 ,4]dioxin-5-il)-piperazin-1 il]-propil}-n-piridin-2-il-
benzamida, 

D2 divulga (Abstract, folio 218; Ejemplo 7, folio 225) un proceso para la obtenciOn 
de Naryl piperazines con carbono quiral N ’1-benzoil(2-pyridyl)amino]-2-propane 
con estructura 

lncluyendo 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-benzo[1 ,4]dioxin-5-il)-piperazin-1 -il]-
propil}npiridin-2-il-benzamida. La quiralidad se introduce por la formaciOn del 
anillo piperazina y la sustituciOn 2aminopiridiJ. Estos derivados son ütiles como 
antagonistas de receptores 5HT. 

12. AnÆlisis de Patentabilidad (Art 14 D486) 

Novedad (Art 16 D486) 

La reivindicación 1 consiste en una forma cristalina del clorhidrato 4-ciano-n-{(2r)-
2-[4(2,3-dihidro-benzo[1 ,4]dioxin-5-il)-piperazin-1 -iI]-propil}-n-piridin-2-il-
benzamida caracterizada par un patron de difracciOn de rayos X en polvo que 
comprende picos, expresados en tØrminos de 20, alrededor de 16.80 y airededor 
de 21,80, en donde la forma cristalina es libre de solvente hidrocarburo 
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Comparación de las caracterrsticas tØcnicas esenciales de la reivindicaciôn 1 con las del 
estado de la TØcnica: 

Caracteristicas esenciales Dl D2 
Forma cristalina del clorhidrato de 4-ciano-n-{(2r)-2-[4-(2,3-dihidro- 
benzo[1 ,4jdioxin-5-iI)-piperazin-1-iI]-propil}-n-piridin-2-il-benzamida  

- - 

Picos de difracciOn de rayos X, expresados en tØrminos de 29, 
alrededor de 16.80 y alrededor de 2180  

- - 

Libre de solvente hidrocarburo  

Comparando las caracterIsticas esenciales de la reivindicación 1 con to divulgado 
en el documento Dl y D2, se considera novedosa, porque Dl y D2 no contemplan 
formas cristalinas de la molØcula clorhidrato 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-
benzo[1 ,4]dioxin-5-iI)-piperazin-1-iI}-propil}-n-piridin-2-il-benzamida con los 
paràmetros de difracciôn de rayos X registrados en la invención. 

La reivindicación 78 consiste en una forma amorfa del clorhidrato 4-ciano-n-{(2r)-
2-[4-(23-dihidro-benzo[1 4]dioxin-5-il)-piperazin-1 -iI]-propil}-n-piridin-2-il-
benzamida caractaerizada porque tiene un patron de difracción de rayos X 
desprovisto de picos caracteristicos, expresados en tØrminos 20. 

Comparaciôn de las caracterIsticas tØcnicas esenciales de la reivindicación 78, con las del 
estado de la TØcnica: 

Caracteristicas esenciales Dl D2 
Forma amorfa del clorhidrato de 4-ciano-n-{(2r)-2-(4-(2 3dih idro 
benzo[1 4]dioxin-5-i-piperazin-1-!!]-propiI}-n-piridin-2-il-benzamida  

- - 

difracciOn de rayos X desprovistos de picos caracterIsticos - - 

Libre de solvente hidrocarburo ’I 

Comparando las caracterIsticas esenciales de la reivindicación 78 con to 
divulgado en el documento Dl y D2, se considera novedosa, porque Dl y D2 no 
contemplan formas amorfas de la molØcula clorhidrato 4-ciano-n-{(2r)-2-[4-(2,3-
dihidro-benzo[1 ,4]dioxin-5-il)-piperazin-1-iI]-propil}-n-piridin-2-il-benzamida con los 
parÆmetros de difracción de rayos X registrados en la invención. 

40 Nivel Inventivo (Art18 D486) 

La reivindicación I consiste en una forma cristalina del clorhidrato 4-ciano-n-{(2r)-
2-[4-(2,3-dihidro-benzo[1 ,4]dioxin5-il)-piperazin-1 -il]-propil}-n-piridin-2-il-
benzamida caracterizada por un patron de difracción de rayos X en polvos que 
comprende picas, expresados en tØrminos de 20, alrededor de 16.80 y alrededor 
de 21 8°, en donde la forma cristalina es libre de solvente hidrocarburo 

El documento Dl considerado el estado de la tØcnica mªs cercano a la invenciOn 
definida en la reivindicación 1, divulga (pagina 2, renglones 12 - 19, folio 212A; 
pÆgina 7, renglones 1 �9, folio 217; Ejemplo 1) un compuesto de fOrmula 

Expediente 07089705 lerArt45 



CHrN 

o 

En donde Ri es un grupo ciano, nitro, trifluorometilo o halôgeno, o sus sales de 
adiciôn, que son iitiles coma antagonistas de receptor 5HT1A en el tratamiento de 
enfermedades del Sistema Nervioso Central. El Ejemplo 1 divulga el 4-ciano-n-
{(2r)-2-[4-(2,3-dihidro-benzo[1 ,4]dioxin-5-il)-piperazin-liJJ-propil}-n-piridin-2-il 
benzamida. 

La diferencia entre la invención, definida en la reivindicaciôn 1 y la molØcula de Dl 
consiste en que la invención es  la sal clorhidrato del compuesto dada a conocer 
en Di y registra parªmetros de difracción de rayos X caracterIsticos que Di no 
tiene. 

No hay evidencia de que la sal clorhidrato en forma cristalina presente efectos a 

Is 
propiedades adicionales a las divulgadas en Di. 

Par Ia tanto, el Problema TØcnico Objetiva que pretende resolver esta invención 
se puede formular asi: ’,cómo modificar el 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-
benzo[1 ,4]dioxin-5-il)-piperazin-i-il]-propil}-n-piridin-2-il-benzamida conocido en 
Dl para desarrollar sales en formas cristalinas alternativas de ía molØcula?" 

Sin embargo, se debe considerar que Dl divulga la obtención de ía molØcula 
base en forma cristalina (ejemplo 1, paginas ii - 12). Del mismo modo, Dl 
divulga sales farmacØuticamente aceptables que indican la sal clorhidrato en la 
pÆgina 3 renglones 27 - 30 y en la pagina 4 renglones 1 - 4 

De esta manera, Ia reivindicación I se considera obvia, porque el Experto en Ia 
Materia enfrentado al problema de modificar la molØcula conocida en Dl para 
desarrollar sales en formas cristalinas alternativas, incluirla la sal clorhidrato y la 
forma cristalina que se revelan en Dl, logrando asI la forma cristalina objeto de 
esta solicitud. 

De la misma manera, ía reivindicación 78 carece de nivel inventivo porque D2 
divulga la obtenciOn de un solido blanco de 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-
benzo[1 ,4]dioxin-5-il)-piperazin-1-iI}-propi1}-n-piridin-2il-benzamida (ejemplo 7) y 
Di divulga la utilización de la sal clorhidrato de la molØcula (pÆgina 3 renglones 
27 - 30 y en la pagina 4 renglones 1 - 4), par Ia que el Estado de la TØcnica 
sugiere al Experto en la Materia la forma en que se resuelve el problema en esta 
reivindicaciOn. Par Ia cual se considera obvia. 

La reivindicación 24 consiste en un procedimiento para preparar una forma 
cristalina del clorhidrato 4-ciano-n-{(2r)-2-[4-(2,3-dihidro-benzo[1 ,4]dioxin-5-iI)-
piperazin-i -il}-propil}-n-piridin-2-iI-benzamida caracterizada por un patrOn de 
difracción de rayos X en polvos que comprende picas, expresados en tØrminos de 
2e, airededor de 16.80 y alrededor de 21,80, y comprende precipitar la forma 
cristalina a partir de un soluciOn de la molØcula en un solvente para cristalizaciOn. 

El documento Dl divulga (pÆgina 7, lineas 20 - 26, folio 217) un mØtodo de 
cristalización par antisolvente del 4-ciano-n-{(2r)-2-[4-(23-dihidro-
Expediente 07 089 705 1 er Art 45 



benzo[1 ,4]dioxin-5-il)-piperazin-1-U]-propii}-ri-piridin-2-il-benzamida, que 
comprende la utilizacIÆn de un solvente para cristalización. 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invención 
se puede formular as!: ,cómo modificar el procedimiento de preparación el 4 
ciano-n-{(2r)-2-[4-(2,3-dihidro-benzo[1 ,4]dioxin5-U)-piperazin-1-ilJ-propil}-n-piridin-
2-il-berizamida conocido en Dl para desarrollar procedimiento de preparaciôn de 
sales en formas cristalinas nuevas de la molØcula?" 

Sin embargo, se debe considerar que Dl divulga el procedimiento de 
obtenciôn de  la molØcula base en forma cristalina utUizando un solvente para 
cristalización (ejemplo 1, paginas 11 �12). 

De esta manera, la reivindicaciôn 24 se considera obvia, porque el Experto en la 
Materia enfrentado al problema de modificar el procedimiento de obtenciôn de la 
molØcula conocida en Dl para desarrollar el procedimiento de preparación de 
sales en formas cristalinas nuevas, incluiria el proceso de precipitación a partir de 
a soiuciôn de la molØcula en un solvente para cristalizaciOn, 

Conclusion: 
Las reivindicaciones 1, 24 y 78, cumplen el requisito de novedad (Art. 16), pero no 
cumplen con el requisito de nivel inventivo (Art. 18). 

8. Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud estÆn afectados asi: 

Item Documento Reivindicaciones afectadas Requisito que afecta 

Dl WO/2002f044142A 1-49,78-82  Nivel Inventivo 

D2 US 2004/230056 Al 1-49,78-82  Nivel nventivo 

En cumplimiento del articulo 45 de la DecisiOn 486 de la Comisiôn de  la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 
dias contados a partir de la fecha de notificaciOn de la presente comunicaciOn. En 
caso de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), 
del capItulo quinto deltItulo primero de la Circular LJnica NO 10 de 2001. 

JOSE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciôn en lista, de fecha 
Ifl4J1AR. 

CONCEPTO TECNICO 
No. 407 
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