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SOLICITUD DE EXAMEN BE PATENTABILIDAD 

HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogota, D.C., identificado con la 
cØdula de ciudadanIa niimero 17.192.062 de Bogota, abogado en ejerciclo, portador de la Tarjeta 
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1.- De conformidad con lo establecido en el ArtIculo 44 de la Decision 486 de la Comisión de  la 
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fecha de publicación en la Gaceta No. 587 de 18 de enero de 2008, de la solicitud de la 
patente de la referenda, solicito se sirvan proceder a efectuar el examen de patentabilidad 
de la Invención. 

2.- Para que la presente peticiOn sea viable, estoy anexando el siguiente documento: 

2.1. Recibo de pago No. 08-41,601 de 23 de mayo de 2008; de acuerdo con la 
ResoluciOn No. 44372 de 26 de diciembre de 2.007. 

40 3.- Por Ia anterior solicito se continue con el trÆmite correspondiente. 
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HUMBERTO RUBIO CAMACHO 
C.C. 17.192.062 de Bogota 
T.P. 50.007 Consejo Superior 

de Ia Judicatura. 
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introduced on to a 4x20 cm column packed with silica gel 
Eutlon with 211 dilsopropyl other/methanol gave 0.77 g 
base, from which 0.41 g (10% theoretical) of dlhydrochlo-
ride (-12) were obtained with trlmethy1chlorosilanewaterin 
ether. 

imp.: 234043611 C. [a]D=-26.8°  (c1.00; methanol) 

Example 16 
(+)-(2$,3S).2-aniino-3-methyl-pentafloiC acld-(1R,2S)-3-
(2-dixnethylainlnoznethyi-cycichexyl)-phcnyl ester dlhydro-
chloride (+13) 
1st Step 
(-)-(2S,3 S)-2-tert.-butoxycarbonylamlno-3-mcthyl-
pentanoic acid-(1R,2S)-3-(2-dimetbylamlnomethyl-
cyclohexyl)-phenyl ester (-14) 

The base was released with dtchloromethane/aqueous 
sodium hydrogen carbonate solution from enantlosner (-7), 
which was prepared according to Example 10, and the 
diobloroniethane was removed by distillation after drying 
the solution. 2.1 g (9.8 mmole) of the base obtained were 
dissolved in 140 ml of dry dichioromethane and mixed In 
succession at room temperature with 2.19 g (9.5 mmole) 
(-)-(2S ,3S)-2-tert.butoxycarbonyl-antLno-3-methyl-
pentanofc acid monohydrate, 2.63 ml (19 mmole) triethy-
]an$ne and 4.94 g (9.5 mmole) benzotrlazol-1-yl-oxy-
trlpyrrolidino.phosphoniuxn hexaftuorophosphate. After 
stirring for 2 hours at room temperature, the solvent was 
distilled off and the residue (10.1 g) was introduced onto a 
7x40 cm column packed with silica gel.  Elution with 1/1 
ethyl acetate/methanol gave 2.66 g of base (-14). 
2nd Step 
(+)-(2S,3S)-2-amino-3-methyl-pentnnOiC acid-(1R.,2S)-3-
(2-dlmethylamlnomelhyl-cyclohexyl)-phenyl-estet hydro-
chloride (+13) 

2.66 g (5.7 mrnole) of (-14) were dissolved In 60 ml of 
dry dichioromethanc and mixed with 0.23 ml water (13 
mmole) and 2.52 ml (19.5 mmole) trlmethyichiorosilane. 
The mixture was then stirred for 20 hours at room tempera-
ture. After adding 100 ml ether, 2.1 g (56% theoretical) of 
hydrochloride (+13) ciystailised out. 

imp.: 1.54° C. (decomposition) [a]=4-16.6°  (c=1.05; 
methanol) 

Example 17 
(-)-( 1R.,25)-dimethyl-{2-[3-(6-methyl-pyridln-2-yloxy)-
pbenyl]-cycloliexy1-ncthyl}-ani1ne dlhydrochioride (-15) 

The base was released with dichloronicthane/aqueous 
sodium hydrogen carbonate solution from enantlomer (-7), 
which was prepared according to Example 10, and the 
dlchloromethane was removed by distillation, after drying 

the solution. 2.1 g (9.0 mmole) of the base obtained were 
dissolved in 10 ml of dry dlmethylformaudde and added 
drop-wise to a suspension of 475 mg sodium hydride (50%) 
in 5 ml of dry dimethylformamlde. The mixture was then 
stirred for 10 minutes at 600 C. 1.5 ml. (13.7 mmole) 
2-chloro-6-methylpyrldine were added drop -wise at this 
temperature. After adding 30 mg copper powder and 30 mg 
copper(l) chloride, the reaction mixture was stirred for 7 
hours at 1400 C. before cooling to room temperature. The 
reaction mixture was mixed with 50 nil water and the 
aqueous phase was extracted three times with 50 ml ether. 
The crgaiuc phases were combined, washed with 10 nil 
sodium hydroxide solution and then with 10 ml water and 
dried over sodium sulphate. After removing the solvent by 
distillation, 3.2 g of crude mixture were obtained and were 
introduced on to a 540 cm column packed with silica gel. 
Elution, with 99.510.5 etherlconcentrared ammonia solution 
gave 1.0 g base, from which 1.89 g (53% theoretical) of 

14 
dihydrochloride (-15) was obtained with 
txlmethylchlorosilane/water in 2-butanone/ethyl acetate. 

imp.: 60°C. (sintering)  [cr],=-44.60 (c=1.0; methanol) 

Example 18 
(1RS,3SR,6RS)-6-dlmethylamnlnoniethyl-1-(3-methoxy-
pbenyl)-cyclohexane-1,3-diol hydrochloride (16) and 
(1RS,3RS,6RS)-6-dlmethylaminomethyl-1-(3-methoxy-
phcnyl)-cyclohexane-1,3-diol hydrochloride (17) 
1st Step 

1O 9-dlmethylaminomethyl.3,3-dlmethyl-1,5-dloxa-spiro[5,5] 
undec-8-one hydrochloride (18) 

125 g (630 mmole) 3,3-dtmethy1-1,5-dioxa-splro[5,5] 
undecan-8-one, which was obtained by the azeofrcpic acety-
latlon of cyelohexane-1,3-dlonc with 2,2-dimethyipropane-

15 1,3-dIol in toluene as a solvent using p.tolucnesulphonlc 
acid as a catalyst, and 59 g (630 mmole) dumethylammo-
ziluminethylene chloride were stirred at room temperature In 
400 ml of dry acetonitrile. After adding 1 nil acetyl chloride 
the mixture was stirred for a further 3 hours at room 

20 temperature, whereupon a clear colourless solution was 
obtained. 800 ml of dry ether were then added drop-wise to 
the reaction mixture, whereupon the hydrochloride crystal-
lized out. 158 g of (18) were obtained (98% theoretical). 
2nd Step 

s (8RS,9RS)-9-dlmethylamnlnomethyl-8-(3-methoxy-phenyl)-
3,3-dimethyl-1,5-dloxo-spImfS$Jundecan-8-ol (19) 

20 ml (158 mmole) 1-bromo-3-methoxybenzene, dis-
solved in 100 nil of city tetrahydrofuzan, were added drop-
wise, to 3.88 g (160 nimole) magnesium turnings in 10 ml of 

30 dry tetrahydroiliran so that the reaction mixture boiled 
gently. Alter the addition of 1-homo-3.methoxybenzene 
was complete, the mixture was heated for one hour under 
refiux and was thereafter cooled to 50-100 C. The base was, 
released from hydrochloride (18) from step 1 with 

35 dichloromethane/sodlum hydroxide solution and the dichlo-
romethane was removed by distillation after drying the 
solution. 32.7 g (150 mmole) of the base obtained were 
dissolved In 50 ml of dry teirahydrofliran and added 

to 

the 
Grignard solution. The reaction mixture was allowed to 

40 stand overnight and was then cooled to 5°-100  C. again. The 
(Itignard solution was decomposed by the addition of 140 
nil of 20% amnmonlum chloride solution. The reaction mix-
ture was diluted with 200 ml of 1/1 ether/tetrahydrofuran, 
and the organic phase was separated off and extracted twice 

45 with 100 ml ether The combined organic phases were dried 
over sodium sulphate. After removing the solvent by 
distillation, the residue (43.6 g) was introduced on to an 
8x50 cm column packed with silica gel and extracted with 
111 ethyl acetatefmethanol. The base obtained was again 

so introduced on to a 5x13 an column packed with silica gel 
and eluted with 1/1 dilsopropyl ether/methanol. 22.1 g base 
(42% theoretical) were obtained as a light yellow, viscous 
oil. 
3rd Step 

ss (3RS,4RS)-4-dlmethylamlnomcthyl-3-hydroxy-3-(3-
methoxy-phenyl)-cyclobexanone (20) 

618 g (176 mmole) of base (19) from step 2 were 
dissolved In 800 ml tctrahydrofuran and cooled to 00-50 C. 
800 nil of aqueous hydrochloric acid (conc. hydrochloric 

60 acid/water=1/5) were added over 30 minutes at this tem-
perature. The mixture was then stirred for a further one hour 
at room 

temperature before It was cooled again to 00-50 C. 
200 nil concentrated sodium hydroxide solution were added 
at this temperature. The reaction mixture was then extracted 

65 three times with 250 ml ether. The combined organic phases 
were dried over sodium sulphate. Afterremoving the solvent 
by distillation, the residue (55 g) was introduced on to an 
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8x50 cm column packed with silica gel and eluted with 711 
dlisepropyl ether/methanol and then with 4/1 ethyl acetatel 
methanol. The base obtained (24.7 g) was taken up in 1000 
ml 24butanone and mixed with n!lmethylchlorosilane/Waten 
16.5 g of hydrochloride (20) (24% theoretical) with a 
melting point of 1610163* C. crystallised out. 
4th Step 
(1RS3SL6RS)6d11nethylamlfloInethYl*l-(3-mCthOxY-
jthenyl)-cydohcxane-1,3-diol hydrochloride (16) and 
(1RS.3RS.6RS)6.diznethylazninomethY1-1-(3-methOxY-
phenyl)-cycicbexane-1,3-diol hydrochloride (17) 

The base was released with dlchloromnethanrlsodium 
hydroxide solution from hydrochloride (20). which was 
prepared according to step 3. and the dichioromethane was 
removed by distillation after thilng the solution. 27 g (97 
mmole) of the base obtained were dissolved in 300 ml 
Isopropanol and mixed in portions at room temperature with 
1.8 g (47.5 mmole) sodium barchythlde. The mixture was 
stirred for one boor at room temperature before it was cooled 
to 00-50 C. 6$ ml of diluted hydrochloric acid (cone. 
hydrochloric acldtwatez1/3) were added at this tempera-
ture. Immediately after the addition, the reaction mixture 
was made alkalrnc with concentrated sodium hydroxide 
solution. After removing the solvent by distillation, the 
residue (40 g) was taken up In 200 ml water and extracted 
three times with 50 ml dicblorouiethane. The combined 
organic phases were dried over sodium sulphate and the 
solvent was removed by distillation. The residue (29.6 g) 
was Introduced on to a 7x45 cm column packed with silica 
gel and eluted firstly with methanol and then with 99.5/0.5 
msthancUconccnlrated ammonia solution. It was possible to 
obtain 11.3gof the base of compound (16) and 13.5gof the 
base of compound (17) in this manner. The bases obtained 
were taken up In 2-butanone and mixed with 
thnthy1th1ctosilane/Water, whereupon the hydrochlorides 
orystalliscd out. 

(16): yield: 9.9 g (32% theoretical) m.p.: 2630-2640 C. 
(17): yield: 13,7 g (45% theoretical) rn.p.: 1970-1980 C. 

Example 19 
Ena.ntlomers of (17) 
(+)-( lk,3R,6R),6.4imethylaminomcthyl- 1-(3-mcthoxy-
phehyi)-cckthexaae-1,3-dlol hydrochlorIde (+17) and 
(..)(1S3S.6S)6dimchylaOmCthy1-1-(3-methOxY-
phcnyL)cycLchexane-1,3-dlol hydrochloride (-17) 

The base was released from (17) with dichkrometbane/ 
sodium hydroxide solution. The dichloroniethane was 
removed by distillation under vacuum after drying the 
solution. The raceniate was then separated on the chiral 
HPLC comma. The bydruchiorides, which had a melting 
point of 2320-233° C., were prepared from the enantiomars 
obtained by reaction with triinethylchlorosflane/water in 
2-butanone. 

(+17): yield: 42% theoretical (ul ,=+14.0° (1.12; 
methanol) 

(-17): yield: 44% theoretical [a],=-13.50 (0.99; 
mi*hanol) 

Example 20 
(1RS,3RS.6RS)6dimethylamInOmethy1-1-(3-bYdrOXY-
phenyl)-cyckthe*ane-1,3-dIOl hydrochloride (21) 

The base was released with dlchlororuethan&sodium 
hydroxide solution from compound (17), which was 
obtained according to Example 18. The dichioromethane 
was removed by distillation after drying the solution. 8.06 g 
(28.8 mmole) base were dissolved in 70 ml of dry toluene 
and slowly added drop-wise to 120 ml (144 mmole) of a 1.2 
molar solution of dilsobutylalumlnlmn hydride In toluene. 

16 
After the addition was complete, the nilnuire was heated for 
$ hours under reflux and then cooled to room temperature. 
The reaction mixture was diluted with 50 ml toluene. 13 lxi 
ethanol and then 13 ml water were added drop-wise whilst 

5 cooling in an Ice bath. After stirring for one hour whilst 
cooling in the Ice bath, the reaction mixture was freed from 
aluminium salts by filtration, and the residue was washed 
three times with 50 ml ethyl acetate each time. Thercafter, 
the combined organic phases wore dried and the solvent was 

10 removed by distillation. 7.3 g of the base (84% theoretical), 
which had a melting point of 2260-2280 C. were obtained 
with aqueous hydrochloric acid solution in acetone. 

Example 21 

15 Enantlomers of (21) 
(+)-(1R,3R,6R)-6-dimethylamlnomethyl-1-(3-hydrOxy-
phcnyl)-cyclohexane-1,3-diol hydrochloride (+21) and 
(-)-( 1S,3S,6S)-6-dlmethylamulnomethyl- 1-(3-hydroxy-
phenyl)-oydohexane-1,3-diol hydrochloride (-21) 

The base was released from (21) with dlchioromethane/ 
aqueous sodium hydrogen carbonate solution. The dlchio-
roreethane was removed by distillation under vacuum after 
drying the solution. The racemate was then separated on the 
chiral HPLC column. The hydrochlorides, which had a 

25 melting point of 2170-219° C., were prepared from the 
enantioniers obtained with aqueous hydrochloric acid in 
acetone. 

(+21): yield: 40% theoretIcal [UJR2+11.30 (c1.04; 
methanol) 

so 

(-21): yield: 40% theoretical [u],7’°11.10  (c=1.02; 
methanol) 

Example 22 
(1RS,2RS,5RS)-5bcnzy1oxy-2-dImcthy1amInomethyl-1-(3-
mcthoxy-phenyl)-cyclohexanol hydrochloride (22) 

35 The base was released with dichloroiuethane/sodium 
hydroxide solution from hydrochloride (17), which was 
prepared according to Example 18, and the dichioromethane 
was removed by distillation after drying the solution. 4.0 g 
(14.3 nunole) of the base obtained were dissolved in 30 ml 

4° of dry dimethylformamide and added drop-wise to a sus-
pension of 690 rug sodium hydride (50%) In 5 ml of dry 
dimethylformainide. The mixture was then stirred for two 
hours at room temperature. Alter heating to 50° C., 1.81 ml 
(14.3 mmole) benzyl chloride were added drop-wise, and the 

45 reaction mixture was stirred for a further two hours at 65°C. 
and for 15 hours at room temperature. The reaction mixture 
was then poured on to ice water. The aqueous phase was 
extracted three times with 50 ml ether. The organic phases 
were combined and dried over sodium sulphate. After 

50 removing the solvent by distillation, 4.6 g of crude mixture 
were obtained and were introduced onto a4x30 cm column 
packed with silica gel. Elutlon with 4/1 ethyl acetaW 
methanol gave 1.5 g base, from which 1.38 g (24% 
theoretical) of hydrochloride (22), which had a melting point 

51 of 1380-1390 C., were obtained with tilmethylchlorosilane/ 
water in 2-butanone/dllsopropyl ether. 

Example 23 
(1RS,2R5,5SR)-2-dlmethylamlnomethyl-1-(3-methoxy-

6o phenyl).5-methyl-cyclobexano1 hydrochloride (23) 
95 ml (750 mmole) 14romo-3-methoxybenzene were 

dissolved in 425 ml of dry tetrahydrofuzan and cooled to 
-75° C. After adding 469 ml (750 mmole) of 1.6 molar 
n-butylllthium solution In hexane, the mixture was stirred 

65 for one hour at -75° C. 82 g (484 mmole) (2RS,SSR)-
dlmethylaminomethyl-5-methyl-cyclohexanone, prepared 
from 3-methyl-cyclohexanone, dimethylamine hydrochlo-
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unbranched, saturated or unsaturated, unsubstituted 
or mono- or polysubstituted, or 

[00543. R2 and R3 together form a saturated C-
cycloalkyl radical, unsubstituted or mono- or 
polysubstituted, 

[0035] R9 to R 13 in each case independently of one 

another are chosen from Fl, F, Cl, Br, 1, CH2F, CHF2, 

CF3, OH, SH, OR’4, OCF3, SR’4, NR17R’8, SOCH3, 

SOCF3; SO2CH, S02CF3 CN, C00R14, NO2, 

CONR17R8; C,-,-alkyl, branched or unbranched, 

saturated or unsaturated, unsubstituted or mono- or 

polysubstituted; phenyl, unsubstituted or mono- or 

polysubstituted; 

(0056] where R14 is chosen from C-a1kyl; 

pyridyl, thienyl, thiazolyl, phenyl, benzyl or phen-

ethyl, in each case unsubstituted or mono- or 
polysubstituted PO(O-C,4-aikyl)2, CO(OC,-
alkyl), CONH-C61J4-(C,3-alkyl), CO(C15-

alkyl), CO-CHR-NHR, CO.-CH4--R’5, 
where R’5 is ortho-OCOCaalkyl or meta- or 
para-CH,N(R)2 where R’6. is C1.4-alkyl or 
4rnorpbolino, wherein in the radicals R’4, R 
and R 16 the alkyl groups can be branched or 

unbranched, saturated or unsaturated, unsubsti-
tuted or mono- or polysubstiftitccl, 

[0057] where R17 and R in each case indepen-
dently of one another are chosen from H; C,.,. 
alkyl, branched or unbranched, saturated or unsat-
urated, unsubstituted or mono-or polysubstituted; 
phenyl, benzyl or phenethyl, in each case unsub-
stituted or mono- or polysubstituted, 

(0058] or 

[0059] R5 and R° or R° and  RII together form an 
OCH2O, OCH2CH2O, OCFI=CH, CH=CHO, 
CFI=C(CH3)0, OC(CH3)=CH, (CH2)4 or 
OCH=CHO ring, 

[0060] optionally in the form of their racemates, their pure 
stercoisorneN, in particular enantiomers or diastereomers, or 
in the form of mixtures of the stereoisorners, in particular the 
enantiomors or diastereomers, in any desired mixing ratio; in 
the form shown or in the form of their acids or their bases 
or in the form of their salts, in particular the physiologically 
acceptable salts, or in the form of their solvates, in particular 
the hydrates; 

(0061] Group d) comprising: 

[0062] substituted 6-diniethylaminomethyl-1-phe-
nylcyclohexane compounds according to the general 
formula 11 

(00633 wherein 

(0064) X is chosen from OH, F, Cl, H or OC(0)R1, 
where R7 is chosen from C.3-alkyl, branched or 
unbranched, saturated or unsaturated, unsubstituted 
or mono- or polysubstituted, 

[0065] R1 is chosen from C, -alkyl, beuzyl, CF, 
OH, OCH2-C6H5, O-C, -alkyl, Cl or F and 

[0066] R to R in each case independently of one another 
are chosen from H, F, Cl, Br, I, CH,P, CHF2, CF,, OH, SH, 
0R24, OcF3, SR14, NR17R’8, SOcH3, SOCF3; S02CH3, 
SO2CF3, CN, COOR’4, NO2, CONFR; C16.alkyl, 
branched or unbranched, saturated or unsaturated, unsubsti-
tuted or mono- or polysubstituted; phenyl, unsubstituted or 
mono- or polysubstituted, 

[0067] where R14 is chosen from C,.,-alkyl; 
pyridyl, thienyl, thiazolyl, phenyl, beuzyl or phen-
ethyl, in each case unsubstituted or mono- or 
polysubstituted, PO(O-C-alkyl)2, CO(0C1.5-

alkyl), CONE-CH4-(C13-alkyl), CO(C,5- 

alkyl), CO-CHR’7-N11R18, CO6H4-R, 
where R15 is ortho-000C13-alkyl or mete- or para-
CHN(R)2 where R16 is C -alkyl or 4-mor-
pholino, wherein in the radicals R14, R and R16 the 
alkyl groups can be branched or unbranched, satu-
rated or unsaturated, unsubstituted or mono- or 
polysubstituted; 

[0068] where R27 and R18 in each case indepen-
dently of one another are chosen from H; C1 -alkyl, 
branched or unbranched, saturated or unsaturated, 
unsubstituted or mono- or polysubstituted; phenyl, 
benzyl or phenethyl, in each case unsubstituted or 
mono- or polysubstituted, 

[0069] or 

[0070] R9 and R’° or R’° and R together form an 
OCH,O, OCH2CH2O, OCHCH, CH=CHO, 
CH=C(CH3)0, OC(CH3)=CH, (Cl)4 or 
OCH=CHO ring, 

[0071] optionally in the form of their racemates, their pure 
stereoisomers, in particular enafltiomers or diastereomers, or 
in the form of mixtures of the stereoisomers, in particular the 
enantiomers or diastereomers, in any desired mixing ratio; in 
the form shown or in the form of their acids or their bases 
or in the form of their salts, in particular the physiologically 
acceptable sails, or in the form of their solvates, in particular 
the hydrates; and/or 

[0072] Group e) comprising: 

[0073] 6-dirnethylaminomethyl-1-phenyl-cyclobex-
ane compounds according to the general formula Ill 
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[0074] wherein 

[0075] X is chosen from OH F, Cl, H orOC(0)R7, 
where R1 is chosen from C3-aIky1, branched or 
unbranched, saturated or unsaturated, unsubstituted 
or mono- or polysubstituted, and 

[0076] R9 to R13 in each case independently of one 
another are chosen from II, F, Cl Br, I, CI-12F, Cl-IF2, 
Cl, OH, SH, OR14, OCT, SR 14, NR11R18, SOCH, 
SOCF3; S02CH31 S02CF3, CN, COOR’4, NO2, 
C0NR17R18; C1 -alkyl, branched or unbranched, 
saturated or unsaturated, unsubstituted or mono- or 
polysubstituted; phenyl, unsubstituted or mono- or 
polysubstituted; 

[0077] where R11 is chosen from C1 -alkyl; 
pyridyl, thienyl, thiazolyl, phenyl, bcnzyl or phen-
ethyl, in each case unsubstituted or mono- or 
polysubstituted PO(O-C4-aikyl) CO(005-

alkyl), C0NH-05H4--(C1.-alkyl)1 CO(Ci.r 
aikyl), CO-CKR7-NJlR, C005H4R5, 

where R is ortho-OCOC3.a&yl or meta- or 
para-CH,N(R’ where R16 is C,.4-alkyl or 
4-morpholino, wherein in the radicals R1 , R 15 
and R6 the alkyl groups can be branched or 
unbranched, saturated or unsaturated, unsubsti-
tuted or mono- or polysubstituted; where R17 and 
R18 in each case independently of one another are 
chosen from H; C,.,-alkyl, branched or 
unbranched, saturated or unsaturated, unsubsti-
tuted or mono- or polysubstituted; phenyl, benzyl 
or phenethyl, in each ease unsubstituted or mono-
or polysubstituted, 

[0078] or 

[0079] and P.-° or R° and R1 together form an 
OCHZO, OCH2CH2O, OCH=’CH, CH=CHO, 
CHC(CH3)0, OC(Cil=CH, (CH), or 
OCH=CHO ring, 

[0080] with the proviso that if R9, R1 and R -
correspond to H and one of IVe or R12 corresponds 
to H and the other corresponds to OCH, X may not 
be OH, 

[0081] optionally in the form of their racemates, their 
pure stereoisomers, in particular enantiomers or dias-
tercoiners, or in the form of mixtures of the stereoi-
Somers, in particular the enantiomers or diastere-
omers, in any desired mixing ratio; in the form 
shown or in the form of their acids or their bases or 
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in the form of their salts, in particular the physi-
ologically acceptable salts, or in the form of their 
solvates, in particular the hydrates; 

[0082] and with at least one of the compounds B chosen 
from: 

[0083] the anti-muscarine agents: atropine, oxybuti-
nm, propiverine, propantheline, emepronium, tro-
spium, tolterodine, darifenacin and a,a-dipheny-
lacetic acid 4-(N-methylpiperidyl) ester, as well as 
duloxetine, imipramine and desmopressin, 

[0084] optionally in the form of their racemates, their pure 
stereoisomers, in particular eoantiomers or diastereomers, or 
in the form of mixtures of the stercoisomers, in particular the 
enantiomeis or diastereomers, in any desired mixing ratio; in 
the form of their acids or their bases or in the form of their 
salts, in particular the physiologically acceptable salts, or in 
the form of their solvates, in particular the hydrates; 

[0085] for the preparation of medicament for treat-
ment of an increased urge to urinate or urinary 
incontinence. 

[0086] Surprisingly, it has been found that the combina-
tion of the substances mentioned has a significantly positive 
influence on certain physiological parameters, which are of 
importance in cases of an increased urge to urinate or urinary 
incontinence. Each individual of these compounds can mean 
a significant alleviation in the symptomatic picture of the 
patient affected. 

[0087] In the context of this invention, alkyl or cycloalkyl 
radicals are understood as meaning saturated and unsatur-
ated (but not aromatic), branched, unbranched and cyclic 
hydrocarbons, which can be unsubstituted or mono- or 
polysubstituted. In this context, C1.2-alkyl represents Cl- or 
C2-alkyl, C13-alkyl represents Cl-, C2- or C3-Ælkyl, C1.4-

alkyl represents Cl-, C2-, C3- or C4-alkyl, C15-alkyl rep-
resents Cl-, C2-, C3-, C4- or C5-alkyl, C,,-alkyl represents 
Cl-, C2-, Cl-, C4-, C5- or C6-alkyl, C7-alkyl represents 
Cl-, C2-, C3-, C4-, CS-, C6- or C7-alkyl, C18-alkyl repre-
sents Cl-, C2-, C3-, C4-, C5-, C6-, Cl. or CE-alkyl, C,.,,-
alkyl represents Cl-, C2-, C3-, C4-, CS-, C6-, C7-, C8-, C9. 
or CIO-alkyl and C8-alkyl represents, Cl-, C2-, C3-, C4-, 
C5-, C6-, C7-, C8-, Cc-, CIO-, Cli-, C12-, C13-, C14-, 
C15-, C16., C17- or C18-alkyl. Furthermore, C-cy-
cloalkyl represents C3- or C4-cycloalkyl, C5-cycloalkyl 
represents C3-, C4- or C5-cycloalkyl, C3-6-cycloalkyl rep-
resents C3-, C4-, CS- or C6-cycloalkyl, C7-cycloalkyl 
represents C3-, C4-, C5-, C6- or C7-cycloalkyl. C,.,-cy-
cloalkyl represents C3-, 01-, CS-, C6-, Cl- or C8-cy-
cloalkyl, C,.,-cycloalkyl represents C4- or C5-cycloalkyl, 
C6-cycloalkyl represents C4-, C5- or C6-cycloalkyl, C-
cycloalkyl represents C4-, CS-, C6- or C7-cycloalkyl, C,.,-
cycloalkyl represents C5- or C6-cycloalkyl and C57-cy-
cloalkyl represents C5-, C6- or C7-cycloalkyl. In respect of 
cycloalkyl, the term also includes saturated cycloalkyls in 
which one or 2 carbon atoms are replaced by a beteroatom, 
S, N or 0. However, the term cycloalkyl also includes, in 
particular, mono- or poly-, preferably monounsaturated 
cycloalkyls without a heteroatom in the ring as long as the 
cycloalkyl is not an aromatic system. The alkyl and 
cycloalkyl radicals are preferably methyl, ethyl, vinyl (ethe-
nyl), propyl, allyl (2-propenyl), 1-propinyl, methylethyl, 
butyl, 1-metbyipropyl, 2-methylpropyl, 1,1-dimethylethyl, 
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MEDICENTO A BASE DE TRAMADOL 

Campo de3. Invento 

La presente ixivex.c16n se reflere a un 

5 medicamento que contiene el racemato de tramadol 

en forma de ].iberación lenta y ci (+)enantiomero 

de tramadol en forma de liberación inmediata 

Antecedentesdsi. Invento 

10 Norrnalmente el tramadol de ingrediente 

la de farmaceticatnente active en forma su 

racemato cornpuesto de (+)-tramadol - por ejempib, 

(1R, 2R)-2- [dimetilamiria)-metilo] 

metoxifenilo)ciclohexanol y (-)-tramadol- per 

15 ejeTnplo, (IS, 25)-2-(dimetilamina)-metilo]-1-(3-

netoxifenilo)ciclohexano1- se emplea para 

controlar ci dolor de moderadarnente severe a 

severe. Sin embargo, cuando cc excede una cierta 

intensidad de dolor, con frecuencia la eficacia 

20 anaigsica de tramadol no es lo suficientemente 

larga para una terapia satisfactoria contra ci 

dolor del paciente. 

La efica.cia ana].gØsica de tramadol, resulta de 

un contplicado juego interno de sue enantiomeros 

25 mediante un tnecaniamo que comprende un componente 



presents invención, proporcionando un medicamento 

que contiene el racetnato de tramadol en una forma 

de liberación lenta y el Wenantiomero de 

tramadol en una forma de liberaciôn inmediata. 

5 A travØs de mØtodos convencionales conocidos 

para los expertos en la tØcnica, los cuales se 

describen por ejetuplo en la publicación de Frankus 

y asociados, Arzneitn. -F’orschung. Drug Res. 28, 

paginas 114-121, 1978 6 en la Patente EP 0 787715 

10 BI, puede tener lugar la preparación, y en donde 

es adecuado, la purificaci6n y/o aislamiento de 

(+) -

 

tramadol. Los documentos correspondientes 

e8tfl incorporados a la presente invenci6n como 

referenda, y por lo tanto se consideran como 

15 parte de la descripci6n. Generalmente el racemato 

de tramadol eat disponib].e en e]. rnercado. 

El medicamento de la presente invención, 

tatniØn puede contener al menos uno de los 

componentes de ingredients activo, el racetnato o 

20 el (+)enantiotnero de tramadol, en la forma de al 

menos una sal fisiológicamente tolerada 

correspondiente. 

Estas sales fisiol6gicamente toleradas son 

seleccionadas prefereritemente del grupo de 

25 cloruro, bromuro, sulfato, sulfonato, fosfato, 



Ell 

tartrato, teoclato, etnbonato, forinato, acetato, 

propionato, benzoato, oxalato, succinato, citrato, 

diclofenacato, naproxenato, salicilato, 

acetilsalicilato, glutamato, fumarato, aspartato, 

5 glutarato, astiarato, butirato, rnalonato, lactato, 

mesilato, sacarinato, ciclamato y acesu].famato, en 

donde ec prefieren particularmente del grupo de 

cloruro, sulfato, sacariziato, teoclato, embonato, 

diclofenacato, naproxenato y salicilato. La sal 

10 del componente de ingrediente activo repectivo, 

la cual es muy particularmente preferida, es el 

cloruro correspondiente.. 

Las sales fisiolôgicamente toleradas o sales 

de adición de  icido se puedexi obtener a travØs de 

15 los mØtodos convencionales conocidos par los 

expertos en la tØcnica, par ejemplo, hacienda 

reaccionar el racemato de tramado]. 6 (+)-tramadoj. 

con el &cido adecuado, 

soluciôxi acuosa. 

20 El medicamento de 

preferentemente en una 

la presente invenci6n 

contiene preferententente de 10 al 75 % par peso de 

(+)-tramadol y del 90 al 25 % par peso de tramadol 

racetnico de liberac16n lexita, siendo 

particularmente preferido del 20 al 50 % en peso 

25 de (+)-traznadol y del 80 al 50 % en peso del 
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of prediction and characterization of polymorphs and 
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different temperatures, such as solubility 134] and 
intrinsic dissolution rate. Yu [35] has derived thermo-
dynamic equations to calculate AG between two 
polymorphs and its temperature slope from the 
melting data. This method is essentially an extension 
of the heat of fusion rule, which is based on 
statistical mechanics, Extrapolating AG to zero gives 
an estimate of the transition temperature, from which 
the existence of monotropy or enantiotropy is in-
ferred. The integration of different types of data 
provides the AG vs. T curve over a wide temperature 
range and allows the consistency between techniques 
to be checked [22]. Another approach to establish the 
order of stability among various polymorphs has 
been studied using pressure versus temperature plots. 
e.g., for sulfànilaniide and piracetam [36J. This 
approach is based upon Ostwald’s principle of least 
vapor pressure, according to which the stable poly-
morph exhibits the lowest vapor pressure. The 
accuracy of this approach to establish the stability 
hierarchy among the polymorphs has been shown to 
be very much dependent on the accuracy of the 
experimental data, 

In recent years, the main focus of research has 
been the characterization of polymorphs arising from 
structural differences in the crystal lattice. It has 
been established for some time that organic mole-
cules are capable of forming different crystal lattices 
through two different mechanisms. One of the mech-
anisms is termed packing polymorphism, and repre-
sents instances where confonnationally relatively 
rigid molecules can be assembled into different 
three-dimensional structures through the invocation 
of different intermolecular mechanisms, The other 
mechanism is termed conformational pal imorph isni 
and arises when a nonconformationally rigid mole-
cule can be folded into different arrangements, which 
subsequently can be packed into alternative crystal 
structures. The distinction between packing pol,v-
morphism and conformational j,olynioiphisin is 
somewhat artificial because different packing ar-
rangements impose different conformations on the 
molecules, however slight, and different conforma-
tions will inevitably pack differently. The structural 
aspects associated with polymorphs have been re-
viewed recently [2], as have the analogous features 
of solvate and hydrate systems [91. In the next 

section. the results of some more recent investiga-
tions are discussed. 

2.2. Packing polymorphism 

An investigation into the structures and charge 
densities of two polymorphs of p-nitrophenol has 
been performed with the aim of deducing the differ-
ent modes of inter-molecular hydrogen bonding that 
lead to the formation of the two structures shown in 
Fig. la and b [37]. A detailed analysis of the charge 
density of the two forms indicates charge migration 
from the benzene ring region to the nitro and 
hydroxyl groups that accompanies the transformation 
of one form into the other. in addition, polarization 
of the oxygen lone-pair electrons was found to be 
substantially larger in the crystal forms than in the 
free molecule, resulting in considerably larger dipole 
moments in the solid state. 

During the study of a new crystal form (form I) of 

a 

Fig. I Molecular packing diagrams of the (a) 0 polymorph of 
p-nitrophenol. (h) ci polyinorph of p-nitrophenol, showing 50% 
probability displacement ellipsoids ([37], reproduced with the 
pci-mission of the American Chemical Society). 
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chiordiazepoxide, it was found that the heat of 
transition between the two forms (forms 1 and 11) is 
rather modest, and kinetic factors permit the exist-
ence of the metastable phase [38]. Both structures 
contain four crystallographically independent mole-
cules linked in dimers through hydrogen bonding, 
but the dimers are packed differently to yield the two 
crystal forms. Because the dimers in the fundamental 
units are spaced differently in the two forms, it was 
proposed that the solid-state enantiotropic trans-
formation entailed rearrangement of the dimer units. 

A different approach has been taken during an 
evaluation of the different structures formed by 
sulfathiazole [39]. Using a graph set approach to 
classify the known structural differences and simi-
larities among the various forms, it became possible 
to identify packing motifs common to three of the 
four crystal structures. Fig. 2 shows the unit cells of 
the polymorphs I, II, 111 and. 1V, where molecules are 
paired as hydrogen-bonded dimers. At the end of the 
process, the authors were able to deduce possible 
links between the observed patterns of hydrogen 
bonding, processes of nucleation, and the crystal 
growth observed from a number of solvent systems. 
Interestingly, the analysis did not indicate a relation-
ship between the appearance of a particular poly-
morph from solution and the growth of its fastest 

(a) Form i
 

� 
�,a 1c) Form Ill - 

C 
C›. 

(b) Form II (d) Form 

Fig. 2. Unit cells of four polyniorphs (1, II, Ill and IV) of 
sulfathiazole showing hydrogen bonds, with the dimer structure 
clearly discernible ([39], reproduced with the peniiission of the 
Royal Society of Chemistry). 

growing surface. Rather, it appeared as if the differ-
ent solvents affected the process of polymorph 
formation through their effects on nucleation of the 
various forms. 

2.3. Conformational polymorphism 

The conformational polymorphism of the two 
forms of piroxicam pivalate has been studied in 
detail [40]. This compound is distinctive in that the 
high-melting form (polymorph 1) contains an un-
anticipated array of associated molecules bound as 
centrosynunetric dimers through hydrogen bonding, 
with the amido nitrogen atom acting as the donor and 
the pyridine nitrogen as the acceptor (Scheme 1, 
structure 1). The low-melting form (polymorph 2) 
contains molecules of two distinct conformational 
states coexisting in the same crystal (Fig. 3), but 
linked through different hydrogen bonding arrange-
ments. This latter finding represents another unusual 
aspect of the crystallography of the substance. 

The inclusion of different solvent molecules in a 
crystal lattice can lead to the existence of different 
packing patterns, and has also been found to in-
fluence the molecular conformation of paroxetine 
hydrochloride in two solvate forms [41]. One form 

N 
q�o 

I 
& 

I 
d 

CO CH3 

C(CI-ta)a 

,COCH3 

H--N 

Ill 

Scheme I. Molecular strucwre of piroxicam pivalate (1) [40], 
5-rnemhyl-2(2-(nitrophenyl)aminoJ-3-thiophenecarbonitri1e (II) 
[30], 2’-acetarnido-4’-[N,N-bis(2-niethylcarbonylcthyl)amino]-4-
nitroazobenzene (III) (48]. 
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A combination of solid-state 5N-NMR spectros-
copy and X-ray crystallography was used to study 
polymorphic transitions in an azobenzene dyestuff. 
2 ’-acetamido-4’ -NN-bis(2-methy1car-
bortylethyl)amino]-4-nitroazobenzene (Scheme 1. 
structure 111) [48]. This work established that the 
structure of one polymorph was disordered. and that 
the process of phase transformation entailed a crank-
shaft-type motion of the azo linkage. The ORTEP 
plots of the two molecular conformations for the 
X-ray structure determination of structure Ill at 293 
K are shown in Fig. 5. Selective polarization inver-
sion and band shape-fitting experiments were used to 
deduce the thermodynamic parameters of the ex-
change process. 

Raman spectroscopy was used to study the effect 
of pressure on the phase transitions in hexa-
methylbenzene and hexa(methyl-d3 )benzene [49]. 
The form 11-4 form 111 transition of the partially 
deuterated substance was found to take place at a 
lower pressure relative to that of the analogous 
hexamethylbenzene compound, which was attributed 
to differences in the energies of the intramolecular 
methyl torsional vibration in the two crystal forms. 
In another study performed by the same group, the 
effects of both temperature and pressure on the phase 
transitions of tetrafluoro- 1 ,4-benzoquinone were con-
sidered [50]. In this system, the changes in en-

Fig. 5. ORTEP plots of the two molecular conformations (1 and 

2) for the X-ray structure determination of 2-aeiamido-4’-[N.N-
bis(2-methoxycarbonylethyl)amino)-4-nitroa/oben/enc (Scheme I 

Structure) at 293 K. Thermal ellipsoids are shown at 30% for 
clarity, with conformer 2 being represented by the solid lines and 

Conformer I by the dotted lines ([48, reproduced with the 
permission of the American Chemical Society), 

viromnental conditions were found to influence a 
number of intermolecular and intramolecular vibra-
tional modes. yielding conformational changes that 
in turn produced the observed phase transitions. 

2.5. Prediction of polymorphs 

The main challenge in managing the phenomenon 
of multiple solid forms of a drug is the inability to 
predict the number of forms that can be expected in a 
given case. This prediction would involve quantifica-
tion of the myriad intermolecular forces within any 
proposed crystal structure as well as the ability to 
postulate the likely packing modes for a given 
molecule in all its configurations [10]. Accurate 
theoretical prediction of polymorphs from studies of 
molecular dynamics and crystal structure generation 
would be of outstanding importance in drug research 
[36]. 

More research is now being directed towards 
developing computational tools to understand the 
nature of polymorphism and to predict polymorphic 
forms at an early stage in the drug development 
process. The recent developments in computational 
chemistry allow the prediction of possible poly-
morphic forms based only on the molecular structure 
of the drug. The Polymorph Predictor, from Molecu-
lar Simulations, is currently the only commercial 
software package that can predict the possible poly-
morphs of an organic compound from its molecular 
structure [51]. The package developed by Karfunkel 
and co-workers [52-54] uses a Monte Carlo simu-
lated annealing approach to generate thousands of 
possible crystal packing alternatives for a given 
molecule. Each of the unique crystal structures is 
then subjected to a lattice energy minimization to 
obtain the relative stability ranking of the various 
packing possibilities and the resulting lowest-energy 
structures are the potential polymorplis. This method 
has been successfully employed to generate known 
polymorphs of primidone (Fig. 6A and B) and 
progesterone, starting from the molecular structures 
alone [55]. It has also been used to predict poly-
morphs for a range of small molecules and to predict 
unknown polymorphic structures of 4-amidinoin-
danone guanyLhydrazone, a selective inhibitor of S-
adenosylmethionine decarboxylase [56], and of as-
pirin [57]. 
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sion of a crystalline phase to an amorphous state and. 
because the amorphous state is metastable with 
respect to the crystalline form, phase transformations 
are likely to occur within the shelf life of the 
pharmaceutical product, resulting in loss of quality 
and potency in the product [86]. 

In view of the significant effects that the state of 
disorder in crystalline solids caused by phannaccu-
tical processing can have on the properties of 
pharmaceutical solids, it is important to be able to 
assess the extent of disorder in a solid quantitatively 
down to very low levels. Various methods have been 
used to measure the percent disorder. such as using 
predetermined mixtures, measurements of X-ray 
powder diffraction, density and heats of crystalliza-
tion which revealed limits of detectability down to 
about 10%. Using water vapor sorption measure-
ments under very carefully controlled conditions, it 
was possible to detect disorder as low as 1% in 
milled samples of sucrose [87]. A comparison of the 
four methods mentioned above for estimating the 
percent disorder of milled samples of sucrose gave 
very consistent results, once the underlying factors 
that make these techniques sensitive to the con-
centration of amorphous content were recognized 
and taken into account. 

4.3. Degree of crystallinity 

The previous section has emphasized that many 
pharmaceutical processes lead to a decrease in 
crystallinity of drug phases. Various studies have 
concluded that the formation of amorphous material 
during processing is highly undesirable. The amor-
phous material, being in a thermodynamically meta-
stable state, is susceptible to reconversion to the 
crystalline state, affecting many physico- chemical 
characteristics of the drug. A later chapter provides 
detailed coverage of amorphous materials. An esti-
mation of the degree of crystallinity of a sample 
before and after processing poses one of the larger 
challenges facing the pharmaceutical field. Powder 
X-ray diffractometry is still the commonly used 
method for determining the degree of crystailinity. 
though this method suffers from some limitations 
due to peak broadening, amorphous halo, and pre-
ferred orientation which make interpretation and 
quantitation difficult. DSC may not he a sensitive 
method for measuring crystallinity due to emystalliza-
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tiorm of the amorphous content at elevated tempera-
tures and the effects of differences in heat capacity. 
Solution calorimetry has been proposed as an accur-
ate method for analysis of percent crystallinity 
[11,88.89]. A decrease in the endothermic enthalpy 
of solution indicates a decrease in the crystallinity of 
the sample. However, differences in surface area 
produced by grinding or by other processing tech-
niques can also result in changes in the heat of 
wetting of a sample. Judicious choice of solvent can 
be employed to reduce such surface effects, which 
themselves contribute to the observed crystallinity of 
the sample. 

Near infrared (NIR) spectroscopy is another tech-
nique being used to measure the degree of crys-
tallinity, and has also proved useful in studies of the 
polymorphism and water content of sugars. The NIR 
spectrum of a sample contains both physical and 
chemical information. Being noninvasive, nondes-
tructive and operable at room temperature, the 
method is a valuable tool with which to assess 
changes in the amorphous and crystalline state of 
lactose [90]. NIR has been used to follow the 
changes in the amorphous state, the onset of crys-
tallization, and the changes between - and -lac-
tose, which accompany the onset of crystallization. 
In another study, the nucleation and crystallization 
kinetics of amorphous lactose was investigated by 
gravimefty in an automated vacuum moisture bal-
ance. The combination of isothermal and nonisother-
mal activation energies allowed the investigation of 
both crystal growth and nucleation mechanisms and 
led to the separation of activation energies for 
nucleation and growth [91]. 

4.4. Characterization of mixtures of po!ymorphs 

Another common problem encountered during 
drug development is quantitative control of the 
proportion of polymorphic forms present in a mix-
ture. According to the US FDA regulations, the 
method of analysis for the proportion of forms must 
be validated, and also the proportion of forms must 
remain within stated limits through the retest date of 
the drug substance and potentially throughout the 
shelf life of the product. This is a very onerous 
requirement, especially if the forms have a tendency 
to interconvert. Byrn et al. [11] suggested that the 
best way to deal with this problem is probably by 
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Forma I 
SuspensIOn Iniclal 

Farina I 
SuspensiOn despuds do las 6 horns 

Fig. 83.4. MicmfotognfIas que ilustran ci ennbio de tantaiio de 
los cristales pam una suspensii5n de La Formal de ass droga expe-

0 
de una nueva entidad qufmica. Si xc presume que ci 
pI-1 gÆstrico osdila entre ly3 y ci del intestino del-
gado entre 5 y 8, en la mayorfa de los casos Las dro-
gas Æcidas (plC5 3) se absorbethn con mayor rapidez 
en ci estdmago, mientras que las drogas mds bÆsicas 
(pK,, 8) Ia harÆn en ci tracto intestinal. Sin embargo, 
existen excepciones. Algunos coinpuestos poseen ba-
jos coeficientes de parricide a an encuentran altamen-
te ionizadas dentro de la totalidad de espectro de pH 
fisioldgico, Pero de Sodas modos an asocian con en 
been grado de biodisponibilidad. 

PoThnorflamo 

Un poluuorfo es una fase cristaliun sdlida de en 
compuesto dada resuhante de la posibilidad de como 
minirno dos ordenainjentos distiatog de Las moldculas 
del compuesto en ci estado sdlido. La molkula pro-
piamente dicha puede ser de distjnta farina en ambos 
polimorfos, Pero esta coirdicidn noes necesaria y, en 
realidad, ciertos cambios de farina conilevan a In for-
macide de molcu1as diferentes y par In tanto no re-
presentan polimorfismos. Los isdmeros geomØtricos 
o IN tautdmeros, aim cuando sean interconvertibles 
en farina reversible, no pueden ser considerados pa-
Iimorfos, aunquc pueden comportarse en farina muy 
similar y crear confusiones. 

Un criteria seguro Para In ctasificacidn de en sis-
tema coma polimdrfico es ci siguiente: dos polinior-
fos moscrardn difercncias en la estructura dc Los cris-
tales peso serÆn id6ntjcos en lot essados liquidos ode 
evaporacidu. Al igual que los poliniorfos, los isdme-
rot dinÆmicos funden a diferentes temperatures Pero 
arrojan productos fundidos de distinta composicidn. 
Con ci cm -so del tiempo, cede uno de estos productos 
fundidos ilega a ma inezcla en equilibiio de los dos 
isdmeros con conaposiciones dependientes de La tern-
peratura. Algunos casos pubilcados de polimorfismo 
indudabtemente representan isomerismo dinÆmica, 
dado que ambos sistemas se comportan en fonna 
muy similar. 

El polimorfismo es la capacidad de cualquier ele-
mento a compuesto pars cristalizar en La forma de 
M" de ma especie cristalina, par ejenipto, ci carbon 
en la loran de djamptc ctibico a grafito hexagonal. 
Los distmtos polintorfismos de an compuesto dada 
en general son.diferentes en estrUctura y propiedades 
coma lot cristales de dos compuestos distintos. La 
solubiidad, el punto de fusiOn, La densidad, La dure-
Zn, In forma de los cristales, las propiedades opticas y 
eldclricas, La preside de vapor, laestabilidad, etc., Va-
nan segutri la farina poiixnOnfica. En general deberfa 
ser posible obtenerdistintas fonnas cristalinas de una 
droga que muestre polimorfismo y de esa manera 
inodificar las propiedades de can compuesto. Para 
ella se requiere un conociniiento del compartamlen-
to de los polirnorfos. Existen numeroses revisionca 
relacionadas con ci polimorfismo; adetnÆs, en la hi-
bliografla aparecen numerosas indicaciones de Ia itt’-
pantancia del polimorfismo en los productos farina-

0 

is 

15 3045607590 120 150 183 
Minutos 

Fip, 83-5. Cambso en ci tecuesilo acuniulauiva en fuinciOn del Uenz-
po pain una suspcoai6n acuosa de La Ponria I de una dmga experi-
mentaL 

cduticos. Sc Ilevaron a cabo estudios extensivos de 
poLienorfismo con esteroides, barbittiricos, antihista-
minicos y sulfonamides. La preformnulación general-
mnente inciuye estudios rigurosos pain determiner in 
presencia de polimorfos en las nuevas drogas prepa-
males pare las investigaciones preliminares en anima-
lea de experimentaciOn. Algunos dc los pardrnelros 
inveatigados en forma rutinaria consisten en la canti-
dad de poiirnorfas presentes, ci grado retativo dccx-
tabilidad de las diversos polimorfos5 La psusencia de 
on cstado vidrioso, In esiabilizaciOn de Las faunas 
metacstabtes, los tangos dc estabilidad tdrmica pam 
cada polimorfo, las solubilid.ades, ci mdtodo Sc prc-
pamatiOn decade farina, los efectos Sc la saicroniza-
ciOn oia preparacide de tablct.as y La intcraccidn con 
Ins componcotes de la formulacidu. 

La tarea iniciai del preformulador consiste en do-
terminar ii In sustancia qulmica evaluada existe en 
mdx do tuna farina cristalirta. Par lo general se utilizan 
los siguientes procedimientos pars inducir la cristali-
zacaOn en farina metaegtabie:5 

25 
24 
23 
22 
21 
20 

�’ 19 
18 
17 
16 
Is 
14 

1. Fundir compietanmente una pequc8a cantidad del 
compuesto on an portaobjcto y obscmvar in solidificacida 
entre palaces cruzamtos. Si despuds Sc In congclaciOn capon-
tSaca me produce una tranaformncidn espontÆnca a inducida 
par la siemnbra a ci raspado. es probable que del compuesto 
existan coma minima dos faunas polimda-ficas. Es esencial 
prevenir in nucteacidn Sc In farina eatable inducicrido an no-
perenfriamiento. Este puede inducirse mediante ci usa Sc 
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(’51 

Minutos 

81g. 83-6. Vetocidad Sc crccimtento Sc In Form Ida una droga cx-
petimeatal on suspeimsidn acuosa. 

una mnuestra pequefta, manteniendo ci fuindido duranteapro-
xisnadamente 30 segundos a aproximadamente lOC par 
arriba del punto de fusiOn; aeparar en farina cuidadosa ci 
compuesto evitando ci shock ffsico notes de observarlo y 
enfriarlo con rapidez. 

2. CaLentar aria muestra del coinpuesto sabre una placa 
caliente y observar si duannte ci calentamiento no produce 
usia tinnsformaciOa sdiidc-s6lid. 

3. Soblimar ann pequefia cantidad del compuesto e in-
tentar inducir In transformacidn cairn ci sublhnado y In 
unueatra original ineaciando ambos cosupuestas en usia gala 
de soiucidn saturada de uno Sc alias. Si amlios son polimor-
los, ci ials eatable de lox dos sent insoluble y creccrÆ a ex-
penses de is farina mctacstable mde soluble. hate proccso 
continunrÆ hasta que In farina nietaestable sea usinsionnada 
complelamnuite en in farina eatable. Si Las macsIlas no sail 
polimorfas, una Sc cites puede disolvcrae peso la oIls no no-
meuttani. Si ainbàs fames son iddnticas no Se observant ala-
guam modillcacidn. 

4. Mantener ci exccso Se compuesto en lion pequefla 
cantidad de solventc cerca Sc mu punto Sc fusldn. Aisiar ci 
sdlido suspendido. Es Importante adopter precanciones a tin 
de mantener La temperatura durante nate Paso- Evaluar ci 
material aislaft con ann macatm original utilizauida ci pm-
cedimiento descrito sates en ci paso 3. 

5. Recristalizar ci compuesto Sc In solutidn nmndiante 
enthiamiento rSpida y observer una fraccidui del material 
piccipitado amispendido en una gala del ticar waSte. La ga-
la ulleriommente puede ser sembrada con ci compuesto Ori-
ginal pass evaluar Is irasisfonnaciOn de fare Sc In sohtcidn. 
Si ci precipitedo em on polimorfo diferente debe OW-
una transformacidn dc lose ci, In. soluctda. - 

Una vez establecida la presencia de polimorfismo 
an cuenta con procedimientas que permiten at prcfor-
mulador preparer las diversas formas en mayores 
cantidades pare urn evaivacidn ulterior y adaptaciOn 
Para la incorporaciOn en formas faxmacd.uticas 
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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 
45 de la Decision 486 de la ComisiOn de la Comunidad Andina, se comunica: 

I Documentos estudlados 

DescripciOn: 

Reivindicaciones: 

Dibujos: 

2. AnÆlisis de la Prioridad 

Folios 14 a 85 como se radicO inicialmente. 

Folios 86 a 99 como se radicO inicialmente 

Folios 100 a 127 como se radicO inicialmente 

Se acepta la reivindlcaciOn de Prioridad porque: 
sta 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: "Sales de fosfato de compuestos 6-dimetilaminometil-1-(3-
metoxi-fenil)-1 ,3-dihidroxiciclohexano". 

El problema planteado en esta solicitud es la necesidad de disminuir los efectos 
no deseados de la forma clorhidrato cristalina del 6-dimetilaminometil-1-(3-metoxi-
fenil)-1 ,3-dihidroxiciclohexano, la cual muestra baja reproducibilidad en su prceso 
de preparaciôn y atmacenamiento, al ser susceptible de transformarse en otro 
polimorfo y tener tendencia absorber agua del medio. 

Para resolver este problema tØcnico la solicitud en estudio proporciona sales de 
Expedente 07 098 249 1er Art 45 



02 US 2004/242617 
Combination of selected opiolds - 
with muscarine antagonists for 
treating urinary incontinence  

02lDiciembre/2004 I 
03 MXPA03007467A Tramadol-based medicament. 4/Diciembre/2003 

S.RVippagunta. 

04 Advance Drug Crystalline Solids 21/Diciembre/2000 Delivery Reviews. 
48(2001) 

a - 

26_  

1 divulga (Ejemplo 18, folios 138 - 139) un compuesto cristalino (IRS,3RS,6RS)-
6-dimeti lam inometil-1 -(3-metoxi-fen il)ciclohexa no- 1,3-diol clorhidrato y su forma 
de preparación y obtencion 

D2 divulga (pÆgina 3, pÆrrafo 0073, folio 141; pÆgina 4, pÆrrafos 0074-0081, folio 
142) una compuestos 6-dimetilaminometll-1 -(3-metoxi-fenil)-ciclohexano dentro de 
una composiciôn  para la continencia urinaria. 

D3 divulga (Pàgina 1, Ilneas 4 - 7, folio 144) un medicamento que contiene 2-
[(dimeti lam ino)metil]-1-(3-metoxifenhl) ciclohexanol (tramadol), para liberaciOn 

� retardada y liberación inmediata. 

D4 divulga (Pagina 1, Abstract, folio 308) una revision acerca de los conceptos 
màs relevantes de Ic sOlidos cristalinos utilizados en la industria farmacØutica. 

12. Anâlisis de Patentabilidad (Art 14 0486) 

Nivel lnventivo (ArtI 8 D486) 

La reivindicaciOn I consiste en compuestos 6-dimetlaminometil-1 -(3-metoxifenil)-
1,3 dihidroxiciclohexano de formula I caracterizados porque R1 es OH; R2 es OH y 
R3 es H 0 R es OH y R2 es H; R4 es CH3, en forma de sus sales de Æcidos 
fosfOricos, preferentemente Æcidos difosfôricos yb Æcidos ortofosfóricos. 

Comparacion de las caracteristicas tØcnicas esenciales de la reivindicaciôn 1, con las del estado 
de la TØcnica: 

Caracteristicas esenolales Dl D2 
- D3 

compuestos 6-dimetlaminometil-1 -(3-meto)ifenil)- 
1 ,3dihidroxiciclohexano de formula I  4 

R1esOH 4 4 4 

Wes OHyR3esHOR3es0HyR2esH 4 4 4 

R4esCH3 V ’I 4 4 

forma de sus sales de Æcidos fosfOricos - - - 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invenciOn 
definida en la reivindicaciOn 1, divulga (Ejemplo 18) un compuesto 
(1 RS, 3 IRS, 6RS)-6-dimeti lam inometil-1 -(3-metoxi-fen il)ciclohexa no- 1,3-diol. 

La diferencia entre la invenciOn, definida en la reivindicaciOn 1, y la divulgaciOn de 
Dl, consiste en que la invenciOn se refiere a la sal del Æcido fosfOrico, y Dl indica 
Ia forma base de la molŁcula. 

No hay evidencia de que la sal del acido fosfOrico logre efectos o propiedades 
Expediente 07 098 249 1 er Art 45 



14 
fosfato cristalinas del 6-dimetilam inometil-1 -(3-metoxi-fen ii)- 1,3- 1 fj 
dihidroxiciclohexano.  

El objeto de la presente Solicitud se relaciona con la Clasificación  Internacional de 
Patentes(CIP): A61K31/135, A6IP 25/04, C 07C 217/04 

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

El uso de las reivindicaciones 47 - 50 no es patentable de acuerdo con los Art 
citados. 

5. De la Solicitud de Patente 

Titulo 

El titulo no corresponde con el objeto de la solicitud porque no indica las formas 
cristalinas de las sales fosfato de 6-dimetilaminometil-1 -(3-metoxi-fenil)-1 ,3-
dihidroxiciclohexario. 

� Reivindicaciones (Art 30 D 486, Art 22 PCT) 

Las Reivindicaciones 12, 13, 15, 24, 27, 36, 37 y 40 no son claras porque hacen 
referenda a la a los dibujos, segün la expresión, "tal como se indica en la Fig. X" a 
"mostrados en la tabla XX". Se sugiere ehminar la referenda a los dibujos si esta 
no es estrictamente necesaria. 

Las reivindicaciones 12, 13 y 15 corresponden al mismo polimorfo de la 
reivindicación 10, por lo cual se sugiere establecer la correspondiente 
dependencia. 

Las reivindicaciones 24, 25 y 27 corresponden al mismo polimorfo de la 
reivindicaciôn 22, par lo cual se sugiere establecer la correspondiente 
dependencia. 

Las reivindicaciones 36 y 37 corresponden al mismo polimorfo de la reivindicación 
34, par lo cual se sugiere establecer la correspondiente dependencia. 

Se requiere at Solicitante hacer las aclaraciones necesarias. 

6. Determinación del Estado de la TØcnica 

El Estado de la TØcnica se determinó con base en la  

Fecha de Presentaciôn de la Solicitud de Prioridad: Febrero 25 de 2005 

Y se encontraron los siguientes documentos que anticipan el objeto de esta 
solicitud: 

Item Dacumento Tftulo Fecha de Publicaclôn 
6-Dimethylaminomethyl-1-phenyl-

D1 I US 5’733.936 A I cyclo-hexane compounds as 31/Marzo/1 998 
L L_

 
pharmaceutical agents- 
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adicionales a (as de (a forma base divulgada en DI. 

Per lo tantQ, el Problema TØcnico Objetivo que pretende resolver esta invención 
se puede formular asI: "cómo modificar compuestos 6-dimetlaminometit-1-(3-
rnotoxifenil)-1 ,3dihidroxiciclohexano de formula I conocidos en DI para desarrollar 
sales nuevas de la molØcula?’ 

Se debe considerar que D3 (pagina 3, Ilneas 23 - 25, folio 145) seæala que 
compuestos de formula I pueden generar sales con Æcido fosfôrico. 

Do esta manera, la reivindicaciôn I so considera obvia, porque el Experto en (a 
Materia enfrentado al problema de modificar la molØcula conocida en Dl para 
desarrollar sales nuevas, formaria la sal con el acido fosfórico que se revela en 
D3, logrando as[ el objeto de esta solicitud. 

Puesto que las reivindicaciones dependientes 2 - 6 no mencionan caracterIsticas 
adicionales, tampoco pueden ser consideradas inventivas. 

Conclusion: 

�La reivindicaciôn 1 �6 cumple el requisito de novedad (Art. 16), pero 
� no cumplen con el requisito de nivel inventivo (Art. 18). 

La reivindicaciOn 7 consiste en una procedimiento para preparar una sal fosfato 
de àcuerdo a una do las reivindicaciones I - 6 caractenzado porque se hace 
reaccionar un compuesto de formula general I, opcionalmente en forma de no sal, 
con acido fosfOrico en medlo de reacciOn 

El documento 01, considerado el estado de (a tØcnica mÆs cercano a (a invenciOn 
definida en (a reMndicaciOn 7, divulga (Ejemplo 18) un procedimiento de 
preparaciOn de un compuesto (1 RS,3RS,6RS)-6-dimetilaminometil-1 -(3-metoxi-
fenil)ciclohexano-1 ,3-diol. 

La diferencia entre (a invenciôn, definida en (a reivindicaciOn 7, y (a divulgaciOn de 
Di, consiste en que el proceso do la invenciôn obtiene la sal del acido fosfOrico 
del compuesto. 

El resultado que logra el proceso reivindicado es la obtenciOn de la sal del Æcido 
fosfOrico de la molØcula. 

Por Jo tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciOn 
so puede formular asi: "tcómo  modificar el proceso de obtenciOn de compuestos 
6-dimettaminometil-1-(3-metoxifenil)-1,3dihidroxiciclohexano de formula I conocido 
en DI para desarrollar la sal del Æcido fosfôrico do la molØcula?" 

Se debe considerar que D3 (pÆgina 4, llneas 13 - 19, folio 146) muestra que la 
obtenciOn de las sales se puede realizar a travØs de la reacciOn de (a molØcula 
con un acido en una soluciOn acuosa. 

De esta manora, la reivindicación 7 se considera obvia, porque el Experto en la 
Materia enfrentado at problema do modificar el proceso de obtenciOn conocido en 
Dl para desarrollar sales nuevas, incluirla (a obtenciOn de (a sal fosfato por la 
adiciOn del Acido en solución acuosa revelado en D3, Iogrando asi el objeto de 
esta solicitud. 
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La reivindicaciOn dependiente 8 - 9 no menciona caracteristicas adicionales y 
tampocó son consideradas inventivas. 

ConclusiOn: 
La reivindicaciOn 7 �9 cumple el requisito de novedad (Art. 16), pero 
no cumple con el requisito de nivel inventivo (Art. 18). 

La reivindicaciOn 10 consiste en una forma cristalina (Forma A) de la sal orto-
fosfato de (1 RS, 3R8 ,6 RS)-6-d imeti lam inometil-1 -(3-metoxi-fenil)cictohexano-1, 3-
diol 

,3-
diQi con un patron de difracciOn de rayos X en polvo que comprende picas, 
expresados en tØrminos de 29: 30.0–02, 33.7–0.2. 

El documento 03, considerado el estado de Pa tØcnica mÆs cercano a la invención 
definida en Pa reivindicaciOn 10, divulga la sal clorhidrato de tramadol (2 
[(dimetilamino)metil]-1-(3-metoxifenil) ciclohexanol) (pgina 4, renglones 9 - 12, 
folio 146) 

La diferenoia entre Ia invenciOn, definida en la reivindicaciOn 10, y Pa divulgaciOn 
de D3, consiste en que Pa invenciOn as la forma cristalina de la sal del acido 
fosfOrio. 

El efecto que logra Pa forma cristalina de la sal orto fosfato de Pa molØcula es 
disminuir.la higroscopicidad. 

Par to tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciOn 
se puede formular asi: ",cOmo modificar Pa molØcula conocida en 03 para obtener 
sales de la molØcula en forma cristalina con menor higroscopicidad?". 

Sin embargo, se conoce (Farmacia de Remington, 198 ediciOn, folio 152) 
qua los polimorfos de una molØcula presentan diferencias en su 
comportamiento y propiedades, coma Pa higroscopicidad. Al obtener formas 
cristalinas distintas, se modifican las propiedades del compuesto. 

De esta manera el Estado de la TØcnica sugiere at Experto en la Materia qua, con 
el fin de lograr una forma cristalina con una higroscopicidad menor, tat como Ia 
enseæa la solicitud (tablas I - 8, folios 31 - 39), forme diversas sales que cambien 
Pa forma cristalina de Pa molØcula. Par lo cual se considera obvia. 

Conclusion: 
La reivindicaciOn 10 cumple at requisito de novedad (Art. 16), pero 
No cumple con el requisito de nivel inventivo (Art. 18). 

La reivindicaciOn 16 consiste en un procedimiento de preparaciOn del polimorfo A, 
que comprende Pa reacciOn de (IRS,3RS,6RS)-6-dimetilaminometil-1-(3-metoxi-
fenil)ciclohexano-1 ,3-diol con acido ortofosfOrico y luego se purifica y aisla. 

El documento 01, considerado el estado de Pa tØcnica mÆs cercano a Pa invenck5n 
definida en la reivindicaciOn 16, divulga (Ejemplo 18) un procedimiento de 
preparaciOrt de una forma cristalina del compuesto (IRS,3RS,6RS)-6-
dimetilaminometil-1 -(3-metoxi-fenhl)ciclohexano-1 , 3-diol. 

La diferencia entre la invenciOn, definida en Pa reivindicaciOn 16, y Pa divulgaciOn 
de Dl, consiste en que el proceso de la invenciOn obtiene Pa forma cristalina A de 
Pa sal del acido fosfórico del compuesto. 
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El resultado que logra en el proceso reivindicado es la obtenciOn de la forma 
cristalina A de la sal del Æcido fosfórico de la molØcula. 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciôn 
se puede formular asi: "cOmo modificar el proceso de obtención de compuestos 
6-dimetlaminometil-1 -(3-metoxifenhl)-1 ,3dihidroxiciclohexano de formula I conocido 
en DI para obtener la forma cristalina de la sat del Æcido fosfórico de la 
molØcula?" 

Be debe considerar que D4 (pÆgina 11, lineas 8 - 18, folio 150) muestra que la 
forma cristalina de una molØcula puede anticiparse conociendo las fuerzas 
intermoleculares de Is misma. 

De esta manera, la reivindicaciOn 16 se considera obvia, porque el Experto en la 
Materia enfrentado at problema de modificar et proceso de obtención conocido en 
Dl para desarrollar formas cristalinas de sales nuevas, presumirla que la 
formaciôn de la sat fosfato de la molØcula presenta fuerzas intermoleculares que 
difieren de las de la forma cristalina de la molØcula base, togrando asi el objeto de 
esta solicitud. 

Conclusion: 
La reivindicaciOn 16 cumple el requisito de novedad (Art. 16), pero 
No cumple con el requisito de nivel inventivo (Art. 18). 

Las reivindicaciones 22 y 34 consisten en una formas cristalinas (Forma B y C 
respectivamente) de la sal orto-fosfato de (IRS,3R8,6RS)-6-dimetilaminometil-1-
(3-metoxi-fenit)ciclohexano-1 ,3-diol con un patron de difracciOn de rayos X en 
polvo que comprende picos caracteristicos para cada una de las formas 
cristalinas. 

El documentQ Dl, considerado el estado de la tØcnica mÆs cercano a la invención 
definida en las reivindicaciones 22 y 34, divulga una forma cristalina (Ejemplo 18) 
del compuesto (1 RS,3RS,6RS)-6-dimetilaminometil-1 -(3-metoxi-fenil)ciclohexano-
1,3-diol. 

. La diferencia entre la invenciOn, definida en la reivindicaciOn 22 y 34 y la molØcula 
de Dl consiste en que la invención corresponde a una forma cristalina de la sal 
fosfato de la molØcuta, que registra parÆmetros de difracciOn de rayos X 
caracterIsticos que Dl no tiene. 

No hay evidencia de que las formas cristalinas reivindicadas presenten efectos o 
propiedades adicionales a la forms cristalina divulgada en Dl. 

Por lo tanto, el Problems TØcnico Objetivo que pretende resolver esta invenciôn 
se puede formular as[: ",cómo modificar la molØcula conocida en DI pars 
desarrollar sates en formas cristalinas nuevas de la mol6cula7’ 

Sin embargo, se debe considerar que Dl divulga la obtención de la molØcula 
base en forms cristalina (ejemplo 18). Del mismo modo, D3 divulga sales 
farmacØuticamente aceptables que indican la sal fosfato en la pagina 3 
renglones 23 �25 y D2 en la pØgina 4, pÆrrafo 0081 

De esta manera, las reivindicaciones 22 y 34 se consideran obvias, debido a que 
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LU 
Dl y D3 sugieren al experto en la materia la forma en que se resuelve el f 
problema en estas reivindicaciones. 

Conclusion: 
las reivindicaciones 22y 34 cumplen el requisito de novedad (Art. 16), pero 
no cumplen con el requisito de nivel inventivo (Art. 18). 

La reivindicaciOn 28 consiste en un procedimiento de preparacióri del polimorfo B, 
descrito en la reivindicaciOn 22, que comprende la agitación del polimorfo A en 
acetonitrilo o en un medlo basado en acetonitrilo, opcionalmente a temperatura 
aumentada, y el aislamiento del poliformo B. 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invenciOn 
definida en la reivindicaciOn 28, divulga (Ejemplo 18) un procedimiento para 
obtener una forma cristalina del compuesto (1 RS,3RS,6RS)-6-dimetilaminometil-
1-(3-metoxi-fenil)ciclohexano-1 ,3-diol por cristalización con 2-
butanona/triclorometilsilano-agua. 

La diferencia entre la invenciOn, definida en la reivindicaciOn 28, y la divulgaciOn 

S 
de Dl, consiste en que el procedimiento de obtenciOn de la forma cristalina 
divulgada por Dl se realiza por una por cristalizaciOn con 2-
butanona/triclorometilsilano-agua de la molØcula base, mientras que el 
procedimiento de la invenciOn comprende la agitaciOn del polimorfo A de la sal del 
acido fosfOrico de la molØcula en acetonitrilo y su posterior aislamiento. 

El resultado que logra el procedimiento indicado en la reivindicaciOn 28 es la 
obtenciOn la sal orto fosfato de la molØcula en una forma cristalina nueva (Forma 
B). 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciOn 
se puede formular as[: "cOmo modificar el procedimiento de obtención de la 
molØcula conocido en Dl para obtener sales de la molØcula en una forma 
cristalina nueva?". 

No existe indicaciOn en el Estado de la TØcnica de que la cristalizaciôn en 
acetonitrilo dØ como resultado una forma cristalina nueva de la sal 
suspendida. 

De manera que el Estado de la TØcnica no sugiere al Experto en la Materia la 
forma en que se resuelve el problema en esta reivindicación. Par Ia cual no se 
considera obvia. 

ConclusiOn: 
La reivindicaciOn 28 cumple el requisito de novedad (Art. 16), y 
con el requisito de nivel inventivo (Art. 18). 

La reivindicaciOn 38 consiste en un procedimiento para preparar C que consiste 
en suspender una cantidad de la sal ortofofato de (IRS,3RS,6RS)-6-
dimeti lam inometil-1-(3-metoxi-fenil)ciclohexa no- l,3-diol durante 2 dias a 50°C en 
acetonitrilo y posteriormente se filtra el sobrenadante, se evapora lentamente el 
acetonitrilo y el sOlido obtenido se seca durante un dia a temperatura ambiente en 
vaclo. 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invenciOn 
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definida en la reivindicaciOn 38, divulga (Ejemplo 18) Un procedimiento para 
obtener una forma cristalina del compuesto (1 RS,3RS,6RS)-6-dimetilaminometil-
1-(3-metoxi-fenil)ciclohexano-1,3-diol por cristalización con 2-
butanona/triclorometilsilano-ag ua. 

La diferencia entre la invención, definida en la reivindicaciOn 38, y la divulgacion 
do DI, consiste en quo el procedimiento do obtenciôn de la forma cristalina 
divulgada por Dl se realiza por una por cristalizaciôn con 2-
butanona/triclorometilsUano-agua de la molØcula base, mientras que el 
procedimiento de la invención comprende la suspension do la sal en acetonitrilo, 
la evaporaciôn lenta del solvente y el secado por vaclo a temperatura ambiente. 

El efecto quo logra el procedimiento indicado en la reMndicaciOn es la obtenciOri 
la sal orto fosfato de la molØcula en una forma cristalina nueva (Forma C). 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invención 
se puede formular asi: "icOmo modificar el procedimiento de obtenciOn de la 
molØcula conocido en Dl para obtener sales de la molØcula en una forma 
cristalina nueva?". 

SNo existe indicaciOn en el Estado de la TØcnica de que la inclusion del 
acetonitrilo y su evaporaciOn lenta dØ como resultado Una forma cristalina 
nueva de la sal suspendida. 

De manera que el Estado de la TØcnica no sugiere al Experto en la Materia la 
forma en que se resuelve el problema en esta reivindicación. Por 10 cual no se 
considera obvia. 

Conclusion: 
La reivindicación 38 cumple el requisito de novedad (Art. 16), y 
con el requisito do nivel inventivo (Art. 18). 

La reivindicaciOn 40 consiste en una forma amorfa de la sal orto-fosfato de 
(1 RS,3RS,6RS)-6-dimetilaminometil-1 -(3-metoxi-fenil)ciclohexano-1 ,3-dioI con un 
patrOn do difracciôn do rayos X en polvo coma el mostrado en la flgura4. 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invenciOn 
definida en la reivindicación 40, divulga (Ejemplo 18) una forma cristalina del 
compuesto (1 RS,3R5,6RS)-6-dimetilaminometil-1 -(3-metoxi-fenil)ciclohexano-1 ,3-
diol. 

La diferencia entre la invenciOn, definida en la reivindicaciOn 40, y la divulgaciOn 
de Dl, consiste en que la molecula divulgada por Dl estÆ en forma cristalina de la 
molŁcula base y la invenciOn indica el polimorfo "amorfo" de la sal fosfato. 

No hay evidencia de que las forma amorfa de la sal fosfato reivindicada presente 
efectos o propiedades adicionales a la forma cristalina divulgada en Dl. 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciOn 
so puede formular asi: ",cOmo modificar la forma cristalina de la molØcula 
conocido en Dl pars obtener la forma amorfa do la sal fosfato de la mol6cula7’. 

Sin embargo, debe considerarse que D4 (pagina 21, Ilneas 30-38 folio 151) 
enseæa la posibilidad de obtener polimorfos "amorfos" a partir de estructuras 
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oristalinas y viceversa. 

De manera que el Estado de la TØcnica sugiere al Experto en la Materia Ia forma 
en que se resuelve el problema en esta reivindicación. Por lo cual se considera 
obvia. 

la reivindicación 41 consiste en el proceso de obtenciôn de la forma amorfa de la 
sal orto-fosfato de la molØcula A por calentamiento de la forma cristalina B a una 
temperatura mayor de 50°C a presiOn reducida. 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invención 
definida en la reivindicaciôn 41, divulga (Ejemplo 18) el procedimiento de 
obtenciôn de una forma cristalina del compuesto (1RS,3RS,6RS)-6-
dimet  lam inometil-1 -(3-metoxi-fenil)ciclohexa no- 1 , 3-diol. 

La diferencia entre la invenciôn, definida en la reivindicaciOn 41, y la divulgaciôn 
de Dl, consiste en que el proceso divulgado por Dl se prepara la forma cristalina 
de la molŁcula base y la invención indica el proceso para la obtención del 
polimorfo "amorfo" de la sal fosfato. 

El resultado obtenido por el procedimiento de la reivindicación 41 es el polimorfo 
"amorfo" de la sal fosfato de la molØcula. 

Por lo tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciôn 
se puede formular asI: ",cOmo modificar el procedimiento de obtención de  la 
forma cristalina de la molØcula conocido en Dl para obtener la forma amorfa de la 
sal fosfato de la molØcula?". 

Sin embargo, Se conoce (Farmacia de Remington, 198 edición, folio 152; D4, 
pàgina 7, llnea 19, folio 148; pagina 8, llneas I - 4, folio 149) que la 
temperatura puede producir la transformación de un polimorfo. 

De manera qua el Estado de la TØcnica sugiere al Experto en la Materia que el 
calentamiento de una forma cristalina de una molŁcula cambia el polimorfo de 
dicha molØcula, resolviendo el problema en esta reivindicaciOn. Por lo cual se 
considera obvia. 

Conclusion: 
Las reivindicaciones 40-41 cumplen el requisito de novedad (Art. 16), pero no 
Cumplen con el requisito de nivel inventivo (Art. 18). 

7. Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud estÆn afectados as[: 

Item Documento Reivindicaciones afectadas Requisito que afecta 

Dl US 5’733936 A 1-9, 16� 27, 34-45 Nivel Inventivo 

D2 US 2004/242617 22-27, 34-37 Nivel Inventivo 

D3 MXPA03007467A 1 - 15, 22-27, 34-37 Nivel Inventivo 

D4 
S.R Vippagunta. 

Advance Drug Delivery 
Reviews. 48(2001) 3-2 

16 
- 21,40 �41 

1  

Nivel Inventivo 
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[1 

En cumplimiento del articulo 45 de la Decision 486 de la ComisiOn 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 comunicación. En 
caso de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesión, se denegarØ la patente. 

NotifIquese el presente oficlo conforme a lo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto deltitulo primero de la Circular Unica NO 10 de 2001. 

JOSE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 

4tfAt2O17’ 

CONCEPTO TECNICO EXAMINADOR TECNICO 
No. 595 COdigo No. 202098 
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