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No. Solicitud Internacional PCT/DK2008/050214
Fecha de Presentacitn Internacional 2B/Agosto/2008

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:

1. Documentos estudiados

Descripcion: Folics 87 a 175 30/Diciembre/2009
Reivindicaciones: - Folics 176 a 186 30/Diciembre/2009
Folios 211 a212 29/Septiembre/2011
Dibujos(figuras 1y 2): Folios 188 a 189 30/Diciembre/2009
Prioridad: . PA200701250 31/Agostof2007

2. Analisis de la Prioridad

Se acepta la reivindicacién de Pricridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 486), y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: “DERIVADOS DE CATECOLAMINA UTILES PARA EL
TRATAMIENTO DE ENFERMEDAD DE PARKINSON",

El problema planteado en esta solicitud consiste en la necesidad de suministrar
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compuestos derivados de catecolaminas Utiles en el tratamiento de f{as
enfermedades neurodegenerativas tales como enfermedad de Parkinson y de
Huntington.

Para resolver este problema técnico la solicitud en estudio proporciona un
compuesto de la férmula (I} y la composicidén que lo contiene,

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CiIP): CO7D 491/004.

4. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

En las Reivindicaciones 1 y sus dependientes, se sugiere una razonable
generaiizacion del tipo de compuestos que ha sido sintetizado & probado, con la
actividad biolégica que se les atribuye, teniendo en cuenta que R3 es H, metilo, etilo
0 n-propilo y no existe soporte para cuando R3 es ciclo-propilo, propargilo, alilo,
ciclobutilo, hidroxietilo, 3-fluropropilo y 2-fluoroetilo.(segin los ejemplos de la
descripcion).

5. Determinacién del Estado de la Técnica

El Estado de la Técnica se determind con base en la Fecha de Presentacidn de la
Solicitud de Prioridad: Agosto 31 de :1007, y se encontraron los siguientes
documentos que anticipan el objeto de esia solicitud:

N° Documento ,Titulo P:gﬁ::c?:n,
A novel synthesis and pharmacologicai
evaluation of a potential dopamine D1/D2 .
D1 Articulo agonist: 1-Propyl- Juné%g? de
1,2,3,4,4a,5,10,10a,0t:ahydrobenzo{glquinoline-
6 7-diol
D2 | US2004/0167163 Optically pure p{aroxetine precursors Agz;tgois d

D1' divulga el compuesto 4, 1-Propyl-1, 2, 3, 4, 4a, 5, 10, 10a, octahydrobenzo [g]
quinoline -6,7- diol con actividad como agogwista de dopamina D1/D2.

D22 divulga el compuesto paroxetina con actividad como antiparkinsoniano.

6. Examen de Patentabilidad (Art 14 D48%)
Nivel Inventivo (Art18 D486)

La reivindicacion 1 consiste en un compuesto que tiene la estructura !.

1 A novel synthesis and pharmacological evaluation of a potential dopamine D1/D2 agonist:1-Propyl-
1,2.3,4.4a,5,10,10a,octahydrobenzo[g]quinoline-8,7-diol, J.nio 23 de 2007; pags. 3438-3444

Zhttp:/iworldwide espacenet.com/publicationDetails/biblio ? DB=EPODOC&I=0&ND=3&adjacent=true&locale=en_
EP&FT=D&date=2004082884CC=USANR=2004167163A4KC=A1,
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Comparacion de las caracteristicas técnicas esenciales, con las del Estado de |la Técnica:

Caracteristicas esenciales D1 D2
R, 0
N j)H Ar ,@3
| . Hom ) (LJ o~
R10 n 2 "'N N
ORz 4 ‘\_,) ':(
7
paroxetina
R1y R2 se fusionan para formar un
grupo metiteno (CH2) y n=0 o n=1 1 o—\o
R. f, .
HO : 1 e
N N L
4] 4] '
Q Q o]
R3=n-propiic, H n-propilo H

Los documentos D1y D2 se consideran el estado de la técnica cercano porgue D1
divulga el compuesto: 1-Propyl-1, 2, 3, 4, 4a, 5, 10, 10a, octahydrobenzo [g] quinoline
-6,7- diol con actividad como agonista de dopamina D1/D2.

lLos compuestos reivindicados dlfleren de Ios de D1en que tienen un anifio 1,3 dioxol
al fusionarse R1y R2, '

De acuerdo a esta diferencia no se evidencia un efecto logrado por el hecho de
formar un anillo 1,3 dioxol al fusionar o sustituyentes R1 y R2.

Por lo tanto, el Problema técnico objetivo a resolver consiste en “como modificar el
compuesto N°4 1-Propyl-1, 2, 3, 4, 4a, 5, 10, 10a, octahydrobenzo [g] quinoline -6,7-
diol, para obtener un compuesto alternativo, con la misma  actividad.

Cabe anotar que las pruebas farmacologicas aportadas (pags. 82 a 86, Fis. 168 a
172) muestran que el compuesto reivindicado puede estimular o inhibir los
receptores D1 y D2 (al igual que el conocido en D1), ademas que algunos
compuestos aqui incluidos muestran un perfil similar a la apomorfina y L-Dopa que
tienen estructura similar al compuesto-de D1.-

Sin embargo, el compuesto de D2 que tlene actividad como antidepresivo y para
tratar la enfermedad de Parkinson (parrafo 1, pag. 1) ensefia un anillo 1,3 dioxol
fusionado al benceno (Figura 8).

De tal manera que tomando en cuenta todo lo anterior, la persona normalmente
versada en la materia que pretenda obtener un compuesto alternativo con la misma
actividad, al igual que los conocidos y que conozca el estado de la técnica, estaria
motivada a realizar [a sustitucion de los H de los grupos OH en el compuesto de D1
e incluir un grupo CH2, para llegar al objeto de la reivindicacion 1 de ia solicitud, por
lo cual ésta no tiene nivel inventivo.

Puesto que las reivindicaciones. dependientes 2 a 13 no mencionan caracteristicas
inventivas adicionales, tampoco pueden ser consideradas inventivas.
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7. Conclusion

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

N° - Documento | Reivindicaciones afectadas | Requisito que afecta
D1 Articulo | 1-13 | Nivel Inventivo
D2 US2004/0167163 1-13 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del termino de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara |la patente.

Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término
faltante de sesenta (60) dias para dar respuesta a este requerimiento y presentarla
por escrito.

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

——

R

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior,,requerimiento fue notificndo por fijacién en lista, de fecha
S Ml fee per

Elaborado por: Lyna del Carmen Mardecay Dunoyer
Revisado Por: Gloria Jacqueline Alfonso RozoO KU
Aprobado por: José Luis Salazar Lopez.
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(Scheme 1) Howas found that 10% of the dmicthoyy-
substifuted ring was abso raduced; subseguently C1
nwthoxy moup was ceaved and the monv-methoty
ty-product 11 was fonned. Separation of compounds
10 and H was tound 10 be very difficulil and tedinss,
1herelore, the ring-ciosure, yidlling compounds 12 and
13, was petformed with this mexiure, Reduction of these
w0 compounds with KaCNRH: in McOH o1 plf £ pro-
duced exclusively whie trans-isomers 14 and 15 These two
compounds were sgparated aller proection of the amine
with 4 BOC-group (16 and 7} Alter eodumn chronia-
tagraphy, the BOC-group was cleaved with TFA. The
propylation o 14 18 wus pevformed via reductive ann-
nation with a-proprosialdehyvde under the conduion of
I bar iy and HPy PAfC &0 s-propanol). The methyl
group was deaved with freshly distilled agueous 48*.
HEBr and gave the targel compound 4 {Scheme 23

2.2, Pharimrcabery

L.2.1. lo vitro fundlion axcay. Tuble | shows that the lor-
skolin-stimutated cAMP accemulation i CHO colls
trunslected with the hunan Dz reecptor was completely
ivhibited by 4, with an EC., ol 4,65 aM. Furthermore, a
stimulation of cAMP socumulation in CHO cclls stahly
capressing the humanr rocombinanl 1) recopuor was
found by £, with an 3C5, of 25 nM. The resulls of these
functional ussays showed that 4 is 2 (ull DA agonist on
Gowh 13 and 4% receptor subtypes.

2.2.2. Microddislysis siudy. The biockemical elfects of 4
were studiod by mtasmimag Uwir effects on the DA levels
ity the corpus striaturm, the brain arca of interest in PUY,
using mcrodialisis in fely moving rals he noemal
TA release before administration of the wst compound
was sel to 16054 and the changes in output are expressed
1 felation (o the hasal DA {evels.

Compownd 4 was  admimsicied  g¢ (1 olind and
b nmel kg ' Fig, Drand pet 18 wnol and 160 anol kg i
Fig. 3} to male Wistar tots. A paximum of 20% DA de-
crease was found after se injection of 1 nmotks ™' at
S min post-administeaion ALTRES conaeniation o ste-
reolvpod bohavious (s typical 1A s receptor siemelation
hechaviour) was ubserved. A significant ducrease ol A0
W of basal lovels was obsenved afier sdministration of
Hrauinl kg "o 1 he 10 amol kg ' se mjoction mamtained
decreased 12A fovels in the range of 30-20% for & h, Dur-
ing 1he experinient wuh 10 nmol by " se, 4 mdened strong

Tt 1. In vatro ceooplor fesciiohal esiay (0 @itvmeds activily 180 g, nidll
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stercotyped bohaviour like Pocomotor activities, peaile
prouming, yawniog, saifling, rearing, which is consmsient
with the pestsyazptic effacis of a centrally acting DA agn-
nisl, This phengnenun demonsirated that at kow duses pre-
synaptic DA reccptors arc stimuiaved, while high descs
stinmuLzte both tie pre- und postsynaptic DA recepiors.

The ora! administration of 4 with the dose of
1Unmol kg ' showed a shicht decrease in DA rodease.
Companng with s adinisieation, 1his resuh indicarod
a low wmal bioavaidability. However, (hese roaalis
showed thar 4 is anll 100 mes ware potens than apo-
morphine {19)."7 Stereotyped behaviour was shown st
Lhe dose wp 4o 00 nmal kp 7 po, At (his dose. 4 indaced
a decrease of the DA Tevels to 40°% of basal values after

13, *nM;
LCompuil 4
Dapaine
Apanor phitie 5
(M FPrampeok: >0
(R)24 )-SR w

"DA 1)) leminnal sy an sunpdation of CAMP proveciion in CHO oelis

of 4
1A 15 D L (uh} 1A (%t
35 Q.05 {111
L g +3 L[T4)
85 2 L
K] i
b 0.0

FDA D fuictional aesay op sbubiton af cAMD fumatin in CHO cells tansfocued with the hean Dy roveptur

1A, mtrnro sctivily.
FEC 4s the curcenteation ¢+ 501 pruducing » Lall auximal eogans.,

0 Lo at § Sunwy Med Chore i (V008 1435 1144 wig

FHY
UM

Scbeme 3 TWe auto-uasdation of apemurpiine (R = Clly 1% and
NPA R CHCHCHA, M.

A5 min past-admmistraiton. The duvnion ol decrease
between 60%% and 200% was moic than 4 k(Fig. 3)

The wsults of microdialysis eapenmeats alse showed
that 4 was comparable with upomaorphine (19, which
is @ Cstand-by" medicine in the treatment of P when
“on-off’ awn&o_:u occurs atier long-term f-dopa Lreat-
ment.™® Y 1n the structures of apomarphine (19) and
NPA (20}, there is 2 second aromatic mokety, which
wakes the C-ring more favorable to sromalistion
in vivo. 2! Companng with apomorphine, oo this point.$
15 less sensivive tn be sute-oxidized (Scheme ), hawover,
the hioavailabilivy is still low due 2o the catechol misicty.

3. Concludva

The resulis of the functional assay showed 1hat 4 is a full
DA agonist on both D and Dy tecoptor subtypes. The
microdialysis stody showed a dose~lependenl deciease
m ¢ refease of DA in the stiatum after both se and po
administration of 4, and the resulis indiculed that this
conpound behaves a3 an extiemely potent DA recegtor
agonist. Although the catcchol moicty i 4 is doasive
for the bow bioavailability, on the other hand, it could also
possess 1he saine peuroprotedtive cffects as 4 —bapo-
nwwphine (191.2'22 This neuroprotective clfect rosides
in the phenolic moiety, which can act as a madical
scavenger.” The high celficicncy of 4 results in the possibil-
ity of adminisicring low dose sither by se (1 omot kg fy
ar by ped 100 amod kg™ "), which could make 42 condidate
for the vcatment of Parbinson’s diseasc.

4. Exporincotal
4.1, Cenernt

Melting points were determined in open pliss capllarics
on an clectrothermal digital meling puinl upparatos snd
are uncorrocted. "I NMR spectra were rocorded st
500 MHz on a Varan-VXR 300 spectrometer and ''C
NAMR spectra were recorded at 50 3 MHz on 2 Varian
Gemini 200 spectrometer. The chemical shifts are given
in unuts (ppm) relalive 10 TMS; the <plitting patiems e
designated as follows s (inghet), d (doubler). o {eriplen),
g (quartel). m fmultzplet), Couplug conslants are given
in H7 The spectru recorded were consistent with the
proposed structures of intermediates and finad com-
pounds, Electronic ionizalion {EH mass spectra were ob-
1ained on Shimadzu QP S000 GCIMS systom equipped
with a 17 A GC. Chemical ionpaation (C1) tnass specira
wre recorded by the mass specirometry uniy of the Uni-
versity of Groningen. Compounds that were oblaimed s
oil, or a3 solid in 2 very small amount, were analyed by

hirh rezolunion mass speciremetry (HRMS), performed
on a HEOI, Ma route IMS-600E by 1he Depariment of
Chemtstry, Universuy of Giomingen.

All the reagents and solvents were comme wyail-
able and were wsed without further purification wizh
the cxecption of McOI, which was distitled rom maz:
acsiurn and dried owr 4 A medocular sicves, and THE
whivh was distthad trom wodnoenzophenon: uzxd
dricd an sediunt ware,

4.2 Chemistry

4.2.1. 7-lodo-t.2 GArimethoa ynnphibialcae (6). A solution
of m-Bulld m hexans {i.6 M, 113 mlL, 180 nmol) was
added o a soluteou of 5 {327 g 3.0mmal) i dry
THE {35 ml) under 2 B> atmosphere a1 78 °C. Afier
addition. the nnxture was allowed to warm (o il and
was stirred overni The reaction mixture was cookd
w78 7C amd @ sobution of 1 (.19, 185 amnol) m
dry THIET {6 mb) was wdded dropwise. Afler the addition
was comphie, o satunited squesus sotution of NHT
{1 mbLy was added. (oflowed by a saturated agusoous
NaaS20: 00 mib ). The volatiles were evaporaied. The res-
whue was partitionsd between etber and M0, The com-
bined organic layers were washad with bring (3x 30 mLL
dried over MgSO,. Afer filtration and evaporativn of
(e solvent, a residus was obtained which was porified
by column chromatography (a-heaavcfeiher, gradioet;,
yielding 7 as a whie solid (1.8 g, 35% yicldy. Mp 128-
1307 'O NMR (WCDCEH)E 6 5,59 (s, HA) 7.39-7.43¢d.
P, S=88 88 724 7264, 111, J= 90 Hx), 598 5,
TH), 3.98 (s, 3iD), 394 (o, 3HE, 392 45, 3H) ppny; 'C
RMR {CIXCh) & 8524, 1455, 1407, 1306, 12849,
1243 12100 VISg. 1057, §7.6. 53.7. 55.5. 4.8 ppm:
ME (B} iz 334 {M7), TIRMS 34399049 {obsd). Caled
For ol 0:h 34395085,

4.2.2. 3-lodo-1,2,6-trimethoxy napindakeme (7L The com-
pound was obtained as the second [raction (L5g.
&% yicldy Mp 95 9537 '"H NMR {CDCL) 4 .02
798 gm. 14 102 LIR (dd, ME, J-24in
F 93 He 604 695 (d, 1, 7 24 Kz, .02 (s, 3H),
344 s, 316 V8T (s 3HD ppou FC NMR (CDCE S
1563, 1457 1445, 1325, 13460 1230, 1209, L1735,
1074, 920, 30,7, 394, 538 ppan, M3 (ED mifz 344 (M.

&.2.3. (E9343.7.5-Vrimcthory-2-anphthyf)-2-propemesit-
ribe (B). A nuxtace ol compound & (1.8 2, 5.2 nunol},
acrylonitrile (0428, 7.9mmolr, PdIQAc); (Mg
4.1 mmalr rigdhytamine 053 g 5.3 ounol} and McCN
(4 mb) was heated in a cappad Pyres Aask a1 18 °C
for X days The copled reaction mislue was fllered
through Celite®, CHY, (108 ml) was added and the
solution was washed with TN H (3x 20 mil), brme
{3 20 mLy and doed over M=SO,. Afier Gliration acd
evaparaison of the solvent, a dath ressdoe was obtaisad
wlkich was purified by columa chbromatography (r-hex-
anc.ether =41y, viclding 8 as 3 wBow sohd (950 mg,
T yield), Mp. 97 100 °C; "H NMR (CDCY) 5 8.07
(s, 1My, 762 770 (. 1H. J =169 Hy, 756 744 id.
SHL J— 88197y, 7200 2.2 4d. LH, J= 8.5 (17} 700 (4,
Y, J =37 Hx 618 626 (A, EH. J= 8 Hz), 363
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