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IInternational Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification6: 

C07D 471/04, A61K 31/44, 31/555, 
51104, C07F 7/2211 (CO7D 471/04, 
221:00, 209:00) 

(21) International Application Number: 

(11) International Publication Number: WO 99/00386 
IA1I 

(43) International Publication Date: 7 January 1999 (07.01.99) 

P1I1A9BJOO615 I (CA). ROE, David [GB/CA]; 100 Inkerman Street #7, 
Rockwood, Ontario NOB 21(0 (CA). 

(22) International Filing Date: 26 June 1998 (26.06.98) 

(30) Priority Data: 
08/884,551 27 June 1997 (27.06.97) US 
08/905,546 4 August 1997 (04.08.97) Us 

(63) Related by Continuation (CON) or Continuation-In-Part 
(CIP) to Earlier Applications 
US 08/884,551 (CIP) 
Filed on 27 June 1997 (27.06.97) 
US 08/905,546 (CIP) 
Piled on 4 August 1997 (04.08.97) 

(71) Applicant (for all designated States except US): RESOLU-
TION PHARMACEUTICALS INC. [CA/CA]; 6850 Gore-
way Drive, Mississauga, Ontario L4V 1V7 (CA). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): POLLAK, Alfred 

[CA/CA]; Apartment 1400, 135 Marlee Avenue, Toronto, 
Ontario M611 4C6 (CA). DUNNŠDUFAULT, Robert 
[CA/CA]; 30 Markson Road, Guelph, Ontario NiH 1X2 

(54) Title: DOPAMINE D4 RECEPTOR LIGANDS 

(57) Abstract 

(74) Agent: DEE’FH WILLIAMS WALL; National Bank Building, 
Suite 400, 150 York Street, Toronto, Ontario M5H 3S5 
(CA). 

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ DE, DK, BE, ES, Fl, GB, GE, 
GE, GM, GW, HU, ID, IL, IS, JP, KB, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TI, TM, TR, Tf, hA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KB, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, Fl, FR, GB, GR, 
lB. IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG). 

Published 
With international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

Described herein are D4 receptorŠselective corn- R’ R 
pounds of formula (1) wherein Z is selected from N and 
C(R5); R’ is selected from H and an acid labile protect- 

r-.\ - 

lug group; R2, R3, R4 and R5 are independently selected N N . R 
from H, hydroxy, loweralkyl, loweralkyl optionally substi- (I) 
tutcd with one or more groups selected from halo, hydroxy 
and loweralkoxy; loweralkylŠSŠ, halo, radioisotopic halo, 
loweraikoxy, trifluoromethylsullonyl, cycloalkyl, aryl and 
tri(loweralkyl)tin; with the proviso that when Z Is C(R5) N 
then at least one of R2, R3, R4 and R5 are selected from R1 
radioisotopic halo and tii(loweralkyl)tin; and salts, solvates 
or hydrates thereof. Also described Is the use of these com-
pounds as pharmaceuticals to treat indications for which a dopamine D4 receptor antagonist is indicated. Radiolabeled compounds are useful 
particularly to image localization of D4 receptor in the human brain, and can therefore aid in the diagnosis of schizophrenia and other 
medial conditions in which the D4 receptor is implicated. 
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WO 99/00386 

A mixture of 

PCT/CA98/00615 

16 

I -t-butoxycarbonyl-3-[4-(6-iodopyridazin-3_yl)-piperazin-1_ 

yl]methyl-1 H-pyrrolo[2,3-b]pyridine (52 mg, 0.1 mmol), hexamethylditin (30 OL, 47 
mg, 0.145 mmol), and tetrakis triphenylphosphine palladium (0) (23 mg, 0.02 mmol) 
in toluene (2 mL) under argon was heated at reflux for 1.5 h during which time the 
solution darkened to a very dark brown. The heating was discontinued and the 
mixture allowed to cool to room temperature. The reaction was then filtered through 
a short pad of celite and the pad washed with ethyl acetate. The solvents were then 
removed under reduced pressure. The residue was partitioned between ethyl 
acetate and a saturated aqueous solution of KF (7 mL) for 2h with stirring. The 
mixture was extracted with dichloromethane (2 x 30 mL). The combined organic 
layers were then concentrated under reduced pressure to give semi-pure title 
compound. oH (CDCI3) 0.34 (5H, S, Sn(CH3)3); 1.66 (9H, s, C(CH3)3); 2.59 (4H, m, 
piperazinyl CH2); 3.66 (4H, m, piperazinyl CH2); 3.73 (2H, s, CH2); 6.75 (IH, d, J = 
9.5); 7.17 (2H, m); 7.54 (IH, s); 8.08 (IH, d, J = 7.6); 8.51 (IH, d, J = 4.5): ESMS 
557.04 (Mt): other impurities consist of PPh3. 

Example 5: Preparation of 3-[4-(6-methoxypyridazin-3-yl)-piperazin-1 -yl]methyl-1 H-
pyrrolo-[2,3-b]pyridine 

A solution of I -(6-methoxypyridazin-3-yl)-piperazine (100 mg, 0.515 mmol) 
and 3-(N,N-dimethylaminomethyl)-1 H-pyrrolo[2,3-b]pyridine (87 mg, 0.47 mmol) ) 
(prepared in example 3(a)) in toluene (3 mL) was heated at reflux for 15 h. The 
heating was discontinued and the solution allowed to cool to room temperature 
during which time a colourless solid precipitated out of solution. The solid was 
collected by filtration and dried in vacuo to yield the title compound as a colourless 
solid (147 mg, 94%). OH (CDC,) 2.63 (4H, m, piperazinyl CH2); 3.52 (4H, m, 
piperazinyl CH2); 3.75 (2H, s, CH2); 4.02 (3H,s, OCH3); 6.81 (1 H, d, J =0.6); 6.99 
(1H, d, J = 9.7); 7.09 (1H, dd, J = 4.9 and 7.6); 7.28 (1 H, s); 8.10 (1 H, d, J = 7.5); 
8.32 (1 H, d, J = 4.6); 9.62 (1 H br 5, NH). 
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PCT ThSATb0N FOR GEIS11GES EIOENTUM 
Internaüonales BUrn 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT MACH DEM VERTRAG OBER DIE 
INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCi’) 

I I I 
(51) Internationale Patentk1ii1flkatlon6: (11) Internationale Veröffentlichungsnummer: WO 97/37975 

C07D 211/22,21V26,211/46,211M,    Al 
I 

A61K 31/445 1(43) Intersiatfonales I 
Veroflntllchungsdatum: 16. Oktober 1997 (16.10.97) 

(21) Internatfonaks Aktenzelchen: PCTIEP97I0 1698 

(22) Internatlonales Aiuneldedatum: 4. April 1997 (04.04.97) 

(30) Pttsdatem 
196 14204.0 10. April 1996 (10.04.96) DE 

(71) Anmelder DR. KARL THOMAE GMBH [DEfDE]; 
Patenistelle, Birkendorfer Strasse 65, D-88397 Biberach 
(DE). 

(81) Bestbnmungsslaaten: AL, AM, AT, AU, AZ, BA, BB, 0G. 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, 
GE. HU, IL, IS, JP, KE, KG, K]’, KR, KZ, LC, LK, LR, 
IS, LT, LU, LV, MD, MG. MK, MN, MW, MX, NO, NZ, 
P1.., PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, ’Fr, 
UA, UG, liZ, VN, YU, ARIPO Patent (GE. KR, IS, MW, 
SD, SZ, UG). eurasisches Patent (AM, AZ, BY, KG, KZ, 
MD, RU, Ti, TM), eumpflisches Patent (AT. BE, CH, DE, 
DK, ES, Fl, FR, GB, GR, 10, IT, LU, MC, NL, PT, SE), 
OAPI Patent (BF, Si, CF. CU, Cl. CM, GA, GN. ML, MR. 
NE, SN, TD, TO). 

(72) Erfinder: PIEPER, Helmut; Kapellenweg 5, D-88400 Biberach Verôffentticht  
(DE). LINZ, Günter; Eschenweg 6, D-88441 Mittelbiber- Mit internationujem Recizerchenberich;. 
ach (DO). AUSTEL. Volkhard Kapellenweg 7, D-88400 
Bibeinch (DO). IHMMELSBACH. Frank; Ahornweg 16, 
D-88441 Mitteibiberach (DO). GUTE. Brian; Am Schlegel-
berg 24, D-88447 Warthausen (DO). WEISENBERGER. 
Johannes; Haydnweg 5, D-88400 Biberach (DE). 

(54) TItle: CARBOXYLIC ACID DERIVATIVES WITH AN AGGREGATION-INHIBITING ACTION 

(54) Bezelchnung: CARBONSAUREDERWATE MIT AGGREGATIONSHEMMENDER WIRKUNG 

Rb 

i-k 
Ra "NX1-A X4JC3- B -D - E 

R0 

(57) Abstract 

(I) 

The invention concerns carboxylic acid derivatives of the general formula (I), in which R1 to R, A, B, D, E and X1 to X3 are as 
defined in claim I, their stercoisoniers, including mixtures and salts, In particular physiologically tolerated salts, with Inorganic or organic 
acids or bases. which exhibit useful pharmacological properties, preferably an aggregation-inhibiting action. The invention also concerns 
drugs containing such compounds, their use and methods of preparing them. 

(57) Zunim.nIing 

Die voTliegende Erfindung betrlfft CarbonsAuredezlvate der allgemeinen Fonnel (I), in der Ra bis R, A. B. D, E und X1 bis X3 win 
un Anapruch I definlert rind. deren Tautomere, deren Steieoisomcre elnschlieBlich deren Gemische and deren Salze, inshesandere deren 
physiologisch veitragliche Salze mit anorganlschen oder organischen Sfluren oder Basen, welcbe weitvolle pharmakologische Eigenschaften 
aufweisen, vorzugsweise aggregationshemmende Wirkungen, these Verbindungen enthaltende Arzneimittcl, desen Verwendung and 
Verfahrcn zu ibrer Heratellung. 
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(27) trans-i- (4-Carboxymethyloxy-piperidino) -4- ((piperidin-

4 -vi) rnethv1oxv1 -cvclohexan-ditrifluoracetat 

Hergestelit aus trans-i- (4-tert . Butyloxycarbonylmethyloxy-

piperidino) -4- [(1-tert .butyloxycarbonyl-piperidin-4_yl) - 

methyloxy] -cyciohexan und TrifluoressigsAure. 

Ausbeute: quantitativ, Harz 

Massenspektrum: M+ = 354 

Rf-Wert: 0.10 (Kieselgel; Methylenchlorid/Methanol/konz. inxno-

niak = 2:1:0.2) 

(28) 1- (3-Carboxymethyloxy-pyridazin-6-yl) -4- (2- (piperidin-

4 -vi) -ethyll -xiperazin-dihydrockilorid 

Hergesteilt aus 4- [2- (1-tert .Butyloxycarbonyl-piperidin-4-yi) - 

ethyl) -1- (3-methoxycarbonylmethyioxy-pyridazin- 6-yl) -pipera-

z in. 

Ausbeute: 6 t der Theorie, 

Sc1xne1zpunkt: 265-270°C 

Massenspektrum: (M+H) = 350 

Rf-Wert: 0.20 (Kieselgel; Methy].enchlorid/Methanol/kOflZ. Ammo-

flak = 2:1:0.2) 

(29) cis/trans-i- (4-Carboxymethyl-piperazino) -4- [(piperidin-

4-v2) -methyloxyl -cyclohexan-trihydrochiorid 

Rergesteilt aus cis/trans-1- (4-Methoxycarbonyitnethyl-pipera-

zino) -4- ((piperidin-4-yi) -methyloxy] -cyclohexan-trihydrochlo-

rid. 

Ausbeute: quantitativ, 

Massenspektrum: (M+H) = 340 

Rf-Wert: 0.13 (Kieselgel; Methylench].orid/Methanol/konz. uimo-

niak = 2:1:0.2) 

(30) cis/trans-].-(4-(].-Carboxyprop-2-yl)-piperaziflo]-4-NPi-

reridin-4 -vii -methvloxvl -cyciohexan- trihvdrochlorid 

Hergestelit aus cis/trans-1- [4- (1-Methoxycarbonylprop-2-yl) - 

piperazino] -4- ((piperidin-4-yl) -methyloxy] -cyclohexan-trihy-

drochiorid. 
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Example 2 

0211 457 

A mixture of 22 parts of ethyl 4-(6-chloro-5-
methyl-3-pyridazinyl)-1-piperazinecarboxylate, 28 
parts of potassium hydroxide and 180 parts of 1-
butanol was stirred overnight at reflux temperature. 
The reaction mixture was evaporated. Water was 
added. The product was extracted with trich-
loromethane. The extract was dried, filtered and 
evaporated. 2Z-Oxyblspropano was added. The 
product was filtered off and dried, yielding 17 parts 
(100%) of 3-chloro4-methyl-6-(1-piperazlnyl)-
pyndazrne (7). 

Example 3 

A mixture of 15.3 parts of (E)-(3-chloro-1-pro-
penyl)benzene. 12 parts of 2-methylpiperazine, 
28.5 parts of sodium carbonate and 225 parts of 
BŠN-dimethyfformamide was stirred overnight at 
650C. The reaction mixture was poured into ice 
water and the product was extracted with dich-
loromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of 
trichioromethane and methanol (96:4 by volume) as 
eluent. The pure fractions were collected bnd the 
eluent was evaporated. The residue was converted 
into the hydrochloride salt in 2-propanol. The salt 
was filtered off and dried, yielding 8.27 parts - 
(28.6%) of )-3-methyl-113-phenyl-2-propenyl)-
piperazine dihydrochloride; mp. 202C (8). 

B. Preparation of Final compounds 

Example  

A mixture of 3.8 parts of 3.6-dichloropyrldazine, 
4.1 parts of 1 -(3-phenyl-2-propenyl)piperazine, 8.4 
parts of sodium carbonate and 180 parts of - 
dimethytiormamide was stirred overnight at 65C. 
The reaction mixture was poured into Ice water. 
The product was filtered off and dissolved in dich-
lorornethane. The organic layer was washed with 
water, dried, filtered and evaporated. The residue 
was purified by column chromatography over silica 
gel using a mixture of trichloromethane and metha-
nol (98.2 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The 
residue was crystallized from 2-propanol. The prod-
uct was filtered off and dried, yielding 3.7 parts - 
(58.8%) of (E)-3-chloro-6-(4-(3-phenyl-2-propenyl)-
1-piperazinyl]pyridazine; mp. 129.0C (1). 

12 

In a similar manner there was also prepared: 

(E)-3.chloro-6-[2-methyl-4-(3-phenyl-2-propeny1-
piperaziny)]pyrldazlne monohydroch-

5 Ioride.hemlhydrato; mp.138.40C (2). 

Example 5 

10 A mixture of 6 parts of 3,8-dibromopyrldazlne, 
4.1 parts of 1-(3-phenyl-2-propenyl)piperazine. 8.4 
parts of sodium carbonate and 180 parts of - 
dlmethylacetamide was stirred overnight at 859C. 
The reaction mixture was poured Into ice water. 

15 The product was filtered off and dissolved In dich-
Icromethane. The solution was washed with water, 
dried, filtered and evaporated. The residue was 
crystallized from a mixture of ethanol and 2-pro-
panel. The product was tittered off and dried, yield-

20 ing 2.9 parts (40.3%) of (E)-3-bromo.644-(3-
phenyl-2-propenyl)-1-piperazinyi]pyridazine; mp. 
134.6’C (3). 

25 Example   

A mixture of 3 parts of (3-chloro-1-propenyl)-
benzene, 3 parts of 3-rnethoxy-8-(1-piperazlnyl)-
pyrldazine, 3.2 parts of sodium carbonate and 90 

so parts of j-dImethyIacetamIde was stirred over-
night at 60C. The reaction mixture was poured 
into water. The product was filtered off and taken 
up In tiichloromethane. The solution was purified 
by column chromatography over silica gel using a 

ss mixture of tiichloromethane and methanol (97:3 by 
volume) as eluent The pure fractions were col-
lected and the eluent was evaporated. The residue 
was crystallized from 2-propanol. The product was 
filtered off and dried, yielding 1 part (21%) of (E).3-

40 meth+[4-(3-phenyl-2-propenyl)-1-piperazinyl]-
pyridazine; mp. 135.06C (4). 

Example 7 
45 

A mixture of 4.7 parts of 4-chloro-1-(3-chloro-1-
propenyl)benzene, 4 parts of 3-chloro41-(1-
plperazinyl)pyridazine, 5.3 parts of sodium carbon-
ate and 72 parts of -dimethytformamide was 

so stirred overnight at 850C. The reaction mixture was 
evaporated. Water was added. The product was 
filtered off, washed with water and dissolved in 
trichioromethane. The organic layer was dried, fil-
tered and evaporated. The residue was crystallized 

55 from a mixture of methanol and 2-propanol. The 



13 0211 457 

product was filtered off and dried, yielding 4.5 parts 
(64%) of (E)-3-chloro-6-[4-[3-(4-chtorophenyl)-2-
propenyl]-1-plperazlnyl]pyridazlne; mp. 177.9110 - 
(5). 

14 

In a similar manner there were also prepared: 

6 

R _/j_d2fh’N_cH2_cwcH_R5 

10 

No. R in R isomeric base/ 

Eorm salt 

mp.(°C) 

5 C6}15- 2 C6115- E base 176.8 

1 Cl.- 3 C6H5- E base 130.9 

8 H- 2 C6H5- E 2HCI.1/2H20 225.2 

9 CH30- 2 4-F-C6H4- E base 143.1 

10 Cl- 2 4-F-004- E base 165.7 

11 H- 2 4-F-C6H4- E base 127.1 

12 Cl- 2 2-thienyl E base 127.1 

13 Cl- 2 4-C15-C6H4- E base 164.0 

14 Cl- 2 4-CH.30-C6H4-- E base 146.8 

15 C6H5- 3 2-thienyl E base 124.9 

16 H 2 4-H3-C6H4- E base 125.2 

17 C6 
H5-2 4F-C6H4- E base 197.3 

18 H 2 4cH30-C6U4- E 2Hcl.1/2H2o 200.6 

19 C6H5- 3 C6H- E base 104.1 

Example 8 

A mixture of 6.9 parts of 3-phenyl-2-propynol 
methanesulfonate (ester), 8 parts of 3-chloro-6-(1-
plporazinyl)pyridazine. 9.54 parts of sodium car-
bonate and 180 parts of ,-dlmethylformamide 
was stirred overnight at t856C. The reaction mix-
ture was poured into ice water and the product was 
extracted with dlchloromethane. The extract was 
dried, filtered and evaporated. The residue was 
crystallized from 2-propanol. The product was fil-

tered off and dried, yielding 7.8 parts (83.1%) of 3-
chloro-6-(4-(3-phenyl-2-propynyi)-1-plperazlflyl]-

46 pyridazine; mp. 12320C (20). 

Example 9 

50 A mixture of 3.5 parts of (E)-(3-chloro-1-pro-
penyl)benzene. 4.8 parts of 3-chloro-6-(3-methyl-1-
piperazinyl)pyridazine, 6.4 parts of sodium carbon-
ate and 200 parts of 4-methyl-2-pentanone was 
stirred over weekend at rofiux temperature using a 

55 water separator. After cooling, water was added 
and the layers were separated. The organic layer 
was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica 

8 
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gel using a mixture of trichioromethane and metha-
nol (98.5:1.5 by volume) as eluent. The pure frac-
tions were collected and the eluent was evap-
orated. The residue was crystallized from 2-pro-
panel. The product was filtered off and dried, yield-
ing I part (13.5%) of (E)-3-chloro-8-[3-methyl-4-(3-
phenyl-2-propenyl)-1-piperazinyllj,yndazjne; mp. 
1172’C (21). 

In a similar manner there were also prepared: 

(E)hloo-6-[2-methyl-4-(3-phenyl-2-propenyl)-1 - 
piperazinyi]pyfldazine (22); 

(Ehioro-8-[2,3-dimethyi-4-(3-phenyl.2-
propeny9-1 iperazinyl]pyridazirie (23); 

3-chlor[2.5dimethyl-4-(3-phenyl.2-
propenyl)-1 -piperazinyl]pyridazlne monohydroch-
lorldernp. 123.06C (24); 

hloro-6-[3.5-dlmethyM-(3-phenyl-2-
pnyl)-1-piperazinyl]pyrldazine; mp. 129.8C; 
and 

(Ehlor(2,6-dlmethyl-4-(3-phenyl-2-
propenyl)-1-piperazinyl]pyrtdazine (26); 

Example 10 

A solution of 7.2 parts of 3-phenyl-6-(1-
p1perazlnyl)pyddazlne In 200 parts of 2-propanol 
was acidified with 2-propanol, saturated with hy-
drogen chloride. 4.3 Parts of 1-phenylethanone and 
0.9 parts of poly(oxymethylene) were added and 
the whole was stirred for 3 hours. Mother portion 
of 0.9 parts of poly(oxymethylene) was added and 
stirring was continued for 8 hours at refiux. After 
the addition of 0.9 parts of poly(oxymethylene), the 
whole was stirred and reflexed over weekend. The 
product was filtered off and dried, yielding 8.9 parts 
(51.6%) of 1-phenyl-3-(4-(6-phenyl-3-pyridazlnyl)-1-
plperazinyl]-1-propanone dlhydrochloride; mp. 
191C (27). 

Following the same procedure and using equiv-
alent amounts of the appropriate starting materials. 
two were also prepared: 

3-[hloro-3-pyridazinyl)-1-plperazlnyl]-1-
phenyl-1-propanone; mp. 138.28C (28); and 

3-hlo-methyl-3-pyridazinyl)-1-
piperazinyl-1-phenyl-1-proparione; mp. 1131.36C - 
(29). 

Example 11 

To a stirred mixture of 3 parts of 3-[4-(6-chloro-
3-pyridazlnyl)-1 -plperazinyl]-1 -phenyl-1-propanone 

s and 80 parts of methanol were added portlonwise 
0.76 parts of sodium borohydride. Upon comple-
tion, stirring was continued for 20 hours at room 
temperature. The reaction mixture was evaporated. 
Water was added. The product was extracted with 

10 tilchioromethane. The extract was dried, filtered 
and evaporated. The residue was crystallized from 
a mixture of 2-propanol and 2,2’-oxybispropane. 
The product was filtered off and dried, yielding 25 
parts (83%) of 4-(6-chloro-3-pyrldazlny-phenyl-1-

15 plperazinapropanoi; mp. 144.50C (30). 
Following the same procedure and using equiv-

alent amounts of the appropriate starting materials, 
there was also prepared: 

20 a-phanyi-4-(8phenyl-3-pyr1dazinyl)-1-
piperazrnepropanol; mp. 162.9C (31). 

Example 12 
25 

A mixture of 8.3 parts of 3-chloro-8-(4-(3-
phenyI-2-propynyl)-1-plperazinyIyridazlne, 3 parts 
of a solution of thiophene in methanol 4% and 120 
parts of methanol was hydrogenated at normal 
pressure and at room temperature with 2 parts of 
platinum..on-charcoal catalyst 5%. After the cal-
culated amount of hydrogen was taken up. the 
catalyst was filtered off and the filtrate was evap-
orated. The residue was purified by column 

35 chromatography over silica gel using a mixture of 
trichlorornethane and acetonitrlle (7030 by vol-
ume) as eluent The pure fractions were collected 
and the eluent was evaporated. The residue was 
crystallized from 2-propanol. The product was fit-

40 tered off and dried, yielding l.O parts (25.4%)of 
(hloro4-(4-(3-1henyt-2-propenyl)-1-
plperazlnyl]pyrldazlne; mp. 118.0C (32). 

45 Example 13 

To a stirred solution of 1.2 parts of sodium in 
30 parts of benzenemethanol were added 7.9 parts 
Of (E}-3-chloro-6-(4-(3-phenyl-2-propenyi)-1-

so piperazinyl]pyridazlne and stirring was continued 
for 6 hours at –170C. After cooling, water and 
dichiorornethane were added. The separated or-
ganic layer was dried, filtered and evaporated. The 
residue was purified by column chromatography 

55 over silica gel using a mixture of tilchloromethane 
and methanol (98.5:1.5 by volume) as eluent. The 
Pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from 2-
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El objeto de la presente solicitud se refiere a inhibidores de la estearoil-CoA 
desaturasa, tales como los derivados de la piridazina, y con los usos de dichos 
compuestos en el tratamiento y/o prevenciôn  de diversas enfermedades humanas, 
incluso de aquellas mediadas por las enzimas estearoil-CoA desaturasas (SCD), 
preferentemente SCDI, especialmente las enfermedades relacionadas con elevados 
niveles de Ilpidos, la enfermedad cardiovascular, la diabetes, la obesidad, el 
sindrome metabólico y similares. 

SegUn la descripciôn,  las enzimas acil desaturasas catalizan la formaciôn  de enlaces 
dobles en los Æcidos grasos derivados de fuentes dietØticas o sintetizados de novo 
en el higado. Las estearoil-CoA desaturasas (SCD) introducen un doble enlace en la 
posicion C9-10 de los Æcidos grasos saturados. 

A la fecha, no se conoce ningün compuesto de molØcula pequena similar a un 
fÆrmaco que especificamente inhiba o module la actividad SCD. Se han utilizado 
históricamente ciertos hidrocarburos de cadena larga para estudiar la actividad SCD. 
Ninguno de los compuestos inhibidores de la SCD, conocidos son selectivos para las 
SCD o las delta-9 desaturasas, ya que tambiØn inhiben otras desaturasas y enzimas. 

En el capitulo reivindicatorio se reclama lo siguiente: 

Reivindicaciones I a 9, 36 (folios: 114 a 116, 122): un mØtodo para inhibir la 
actividad de la estearoil-CoA desaturasa humana (hSCD) que comprende contactar 
una fuente de hSCD con un compuesto de la formula (I), un estereoisOmero, 
enantiOmero o tautômero  del mismo, una sal farmacØuticamente aceptable del 
mismo, una composición farmacØutica del mismo o una prodroga del mismo. 

Reivindicaciones 10 a 35 (folios: 116 a 122): un compuesto de Ia fOrmula (la), un 
esteroisômero,  enantiômero  o tautômero  del mismo, una sal farmacØuticamente 
aceptable del mismo, una composiciôn  farmacØutica del mismo o una prodroga del 
mismo. 

ReivindicaciOn 37 (folio: 122): una composiciôn  farmacØutica que comprende un 
excipiente farmacØuticamente aceptable y una cantidad terapØuticamente eficaz de 
un compuesto de la reivindicaciOn 10. 

El problema planteado en esta solicitud es la necesidad de inhibidores de SCD 
selectivos para regular los niveles de Ilpidos, especialmente Ilpidos plasmÆticos, y 
para el tratamiento de enfermedades relacionadas con dislipidemia, cardiovascular, 
diabetes, obesidad, sIndrome metabOlico y similares. 

La soluciôn  propuesta por la presente solicitud consiste en compuestos derivados, de 
(piridazin-3-ii)-(piperazin-1 -il)-sustituidos, un esteroisOmero, enantiOmero o tautômero  
del mismo, una sal farmacØuticamente aceptable del mismo, una composiciOn 
farmacØutica del mismo o una prodroga del mismo. 

El objeto de la solicitud definido anteriormente se clasificO en la IPC A61 K 31b00, 
31/496, 31/501; A61   3/06; C07D 295/00. 

4. De la solicitud de Patente 

4.1. DescripciOn (artIculo 28 D. 486) 

De acuerdo con lo revelado en la descripciOn, el tItulo de la solicitud debe especificar 
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aun mÆs los compuestos que se estÆn reclamando y no se debe hacer alusiôn  a su 
uso farmacologico y/o terapØutico. 

4.2. Reivindicaciones (artIculo 30 D 486) 

De acuerdo con 10 revelado en el capitulo reivindicatorio, la reivindicaciôn  10 y sus 
dependientes (ver folios: 116y11 7) que se relacionan con un compuesto de formula 
la, tambiØn mencionan composiciones farmacØuticas que los contienen y 
"prodrogas" del mismo, lo cual no es claro, puesto que una reivindicaciôn  de 
compuesto se debe caracterizar por su estructura qulmica (nücleo principal y 
sustituyentes) que Ia hagan diferente de lo que se encuentra en el estado de la 
tØcnica y no por las composiciones farmacØuticas que lo puedan contener ni por sus 
profÆrmacos. 

Hay tØrminos que no estÆn escritos correctamente o tienen mala traducciOn y no 
estÆn empleando la terminologia tØcnica adecuada, por ejemplo "prodroga". 

Se encuentran sustituyentes que no son concisos, y al hacer los reemplazos en la 
formula la, resulta un nümero elevado de compuestos que se desean protegery que 
ni siquiera se contemplan en los ejemplos que estÆn en la descripciOn. Por ejemplo, 
los significados para R2, especialmente cuando este R2 es "una estructura de 
multiples anillos con 2 a 4 anillos que se caracteriza porque los anillos se 
seleccionan del grupo que consiste en cicloalquilo, heterociclo, arilo y heterarilo...", 
no se aclara cOmo estÆn unidos tales multiples anillos, ni cuÆntos carbonos tienen 
los heterociclos y heteroarilos, ni heteroÆtomos, puntos de uniOn al nücleo central, 
etc. 

5. Unidad de lnvención (artIculo 25 D 486) 

SegUn 10 anterior la (s) reivindicaciOn (es) 10 (folios: 116 y 117), que se refiere(n) a 
compuestos de formula la, no conforma un ónico concepto inventivo con los 
profÆrmacos (prodrogas como aparece escrito en dicha reivindicaciôn)  que se 
mencionan allI. 

6. Excepciones de Patentabilidad (artIculo 20 D486 literal a)-d)) 

De acuerdo con lo anterior, la(s) reivindicaciOn(es): I a 9, 36 (folios: 114 a 116), que 
se refiere(n) a un mØtodo para inhibir la actividad de la estearoil-00A desaturasa 
humana (hSCD) que comprende contactar una fuente de hSCD con un compuesto 
de la fOrmula (I), un estereoisômero,  enantiômero  o tautOmero del mismo, una sal 
farmacØuticamente aceptable del mismo, una composiciOn farmacØutica del mismo o 
una prodroga del mismo, no es (son) patentable(s) porque es un mØtodo de 
tratamiento el cual estÆ excluido de patentabilidad. 

7. Determinaciôn  del Estado de la TØcnica: 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentaciOn de la solicitud pnoritaria 30-07-2003 

Teniendo en cuenta la fecha indicada, se buscaron documentos del estado de la 
tØcnica relacionados, con fecha de publicaciOn anterior a esta. 

Se encontrO como anterioridades que pueden afectar la patentabilidad del objeto de 
la presente solicitud: 
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Pf 

No Documento Titulo 
Fecha de 

Publicación 
4-heteroaryl-and 4-aryl-1,4-

dihydropyridine, derivatives with 24 de noviembre D1 US 5166147 calcium, agonist and alphai- de 1992 
antagonist activity  

D2 WO 99/00386 Dopamine D4 receptor ligands 7 de enero de 
1999 

Carboxylic acid derivatives with an 16 de octubre de 03 WO 97/37975 aggregation-inhibiting action 1997 
Novel (4-substituted- 25 de febrero de D4 EP 0211457 piperazinyl)pyridazines 1987 

8. AnÆlisis de patentabilidad (artIculo 14 D486) 

8.1. Novedad (artIculo 16 D486) 

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado 
en las anterioridades, tenemos que: 

La presente Solicitud de Patente Colombiana No. 0607906, se refiere a: 

Un compuesto de formula la, derivado de (piridazin-3-il)-(piperazin-1-ii)-suStitUidO: 

R4 R5 R6a R6 R7 R 7 

R2_wN_v_R3 (Ia) 

N=N 
)R8a 

R9a R9 R8 

La anterioridad: US 5166147 (folios: 177 a 179), se relaciona con: denvados de 
dihidropiridinas de formula: 

O(CH2)5-H 

La anterioridad: WO 99/00386 (folios: 180 a 182), trata sobre: ligandos de dopamina 
04, en donde se pueden ver compuestos especIficos que son iguales a compuestos 
de la presente solicitud, como por ejemplo: 3-[4-(6-metoxipiridazin-3-ii)-piperaZifl-1 - 
iI]metil-1 H-pirrolo-[2,3-b]piridina. 
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El documento WO 97/37975 (folios: 183y 184) menciona compuestos derivados de 
Æcido carboxIlico, donde se revela el compuestos especifico de la presente solicitud: 
I -(3-carboximetiloxi-pindazin-6-il)-4-[2-(piperidin-4-il)-etil]-piperazin-dicloro. 

El documento EP 0211457 (folios: 185 a 188), se relaciona con compuestos 
derivados de piridazina, menciona en sus ejemplos, compuestos especificos de la 
presente solicitud, al hacer los reemplazos de sustituyentes correspond ientes (ver 
ejemplos: 6, 7 y 9 de dicha anterioridad, folios: 186 y 187). 

R _<(7_-1i21\N_CH2_CHCH_R5 

10 

El elemento caracteristico de los derivados (pi rid azin)-(piperazin)-sustitu idos 
reivindicados, ya era conocido en los documentos Dl a 134; por lo cual los 
compuestos de fOrmula la de las reivindicaciones 10 a 35 y 37 no pueden 
considerarse nuevos. 

8.2. Nivel inventivo (artIculol8 D486) 

La presente Solicitud de Patente reivindica lo siguiente: derivados de (piridazin-3-il)-
(piperazin-1-il)-sustituidos que son inhibidores de SCD selectivos para regular los 
niveles de lipidos, tienen actividad contra la diabetes, obesidad, dislipidemia, etc. 

Las anterioridades Dl a D4 muestran compuestos especificos de la presente 
solicitud, por lo cual es de esperarse que la persona medianamente versada en la 
materia los puede emplear para investigaciOn de otras enfermedades. 

El problema tØcnico planteado en esta solicitud: la necesidad de inhibidores de SCD 
selectivos para regular los niveles de lipidos, especialmente lipidos plasmÆticos, y 
para el tratamiento de enfermedades relacionadas con dislipidemia, cardiovascular, 
diabetes, obesidad, sIndrome metabôlico  y similares, se habia resuelto previamente 
mediante derivados de (piridazin-3-ii)-(piperazin-1 -ii)-sustituidos ya conocidos(as). 
Por esta razón se considera que las sustituciones de los compuestos de fOrmula la 
reivindicadas en la presente solicitud son evidentes para una persona medianamente 
versada en la materia. 

Las reivindicaciones 10 y sus dependientes de esta solicitud no mencionan una 
caracterIstica que conceda un efecto diferente o especial a los compuestos, que 
pueda considerarse como un aporte a la tØcnica, asi que son obvios para una 
persona versada en la materia. 

AdemÆs, puesto que Dl a D4 divulgaban previamente compuestos especificos 
derivados de (piridazin-3-ii)-(piperazin-I-ii)-sustituidos (folios: 177 a 188), una 
persona conocedora de la materia motivada por tal sugerencia lograrla el objeto de 
esta solicitud es decir, derivados de (piridazin-3-ii)-(piperazin-1 -ii)-sustituidos; de 
manera que para una persona medianamente versada en la materia seria obvio 
utilizar estos documentos para continuar sus investigaciones de nuevos tratamientos. 
Por lo cual puede no haber Nivel Inventivo. 



9. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

N°  Documento N°  Reivindicaciones 
afectadas  Requisito que afecta 

Dl US 5166147 10 a 35, 37 Novedad y Nivel Inventivo 
D2 WO 99/00386 10 a 35, 37 Novedad y Nivel Inventivo 
D3 WO 97/37975 10 a 35, 37 Novedad 

y 

Nivel Inventivo 
D4 EP 0211457 10 a 35, 37Novedad y Nivel Inventivo 

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 sesenta dias 
contados a partir de la fecha de Ia notificaciôn  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 denegara la patente. 

fl NotifIquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo pnmero de la Circular Unica NO 10 de 2001. 

ALIX CARMENZA CESPEDES DE VERGEL 
Jefe de la DivisiOn 1• Nuevas Creaciones 

El anterior 4queimiento fue notificado por fijaciôn en lista, de 
fecha U 7 (IA!? 2fl8 

CONCEPTO TECNICO No. 634 EXAMINADOR TECNICO 
COdigo No. 202005 


