SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

217

DIRECCION DE NUEVAS CREACIONES

2020 .
Bogota, D.C.,

Abogada _
LUZ CLEMENCIA DE PAEZ
cavelier@cavelier.com '
clientes@cavelier.com

Tramite
Evento
Agtuacion
Ofiicio
Folios

ASUNTO R}dicacién '

Patente de Invencion .
Via Nacional ,
Vig PCT (Fase Nacional)

No. Solicitud Internacignal
Fecha de Presentacion Internacional

09 149335 .

011
378

SUPERINTENDENCIA DE INDUSTRIA Y éOMERClO

LU T

-149335. -00005-0000
Fecha: 2012-08-23 15:38
Tra 11 PATENSY, Y6|i38.34 Dep. 2020 DIR.NUEVASCR

Eve:
Act. 519 TRASLADOINFORME ?:Z)?IO,S:A'IS ENACIONALI

% P15166

006

Capitulo

L

Patente de Modelo de Utilidad

u Capituto I L

PCT/DK2008/050214

286/Agosto/2008

Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45
de la Decisién 486 de la Comisién de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcién:
Reivindicaciones:

Dibujos(figuras 1y 2):
Prioridad: ,

2. Anaiisis de la Prioridad

Folios 87 a 175
Folios 176 a 186
Folios 211 a 212
Folios 188 a 189
PA200701250

30/Diciembre/2009
30/Diciembre/2009
29/Septiembre/2011
30/Diciembre/2009
31/Agosto/2007

Se acepta la reivindicacion de Prioridad 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 ia invencién

Titulo de la solicitud: “DERIVADOS DE CATECOLAMINA UTILES PARA EL
TRATAMIENTOI|DE ENF_ERMEDADDE PARKINSON". | '

E! problema planteado en esta solicitud consiste en la necesidad de suministrar
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compuestos derivados de catecolaminas Utiles en el tratamiento de las
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 (1) y la composicion que lo contiene.

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): 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
generalizacion del tipo de compuestos que ha sido sintetizado 6 probado, con la
actividad bioldgica 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.(segliin los ejemplos de la
descripcion).

5. Determinacion del Estado de la Técnica

El Estado de la Técnica se determiné cor; base en la Fecha de Presentacion de la
Solicitud de Prioridad: Agosto 31 de 2007, y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:

. Fecha de
N° Documento i Titulo Publicacién®
A novel synthesis and pharmacological
evaluation of a pofential dopamine D1/D2 .
D1 Articulo agoni:}st:1-Propy|- Juné%g;’ de
1.2,3,4,4a,5,10,10a,0ctahydrobenzo[g]quinoline-
7 6 7-diol
D2 | US2004/0167163 Optically pure pi_aroxetine precursors Aggzg)oiB 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 reivindicacién 1 consiste en un compuesio que tiene la estructura I.

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{glquinoline-6,7-diol. Junio 23 de 2007; pags. 3438-3444
2htip:/iworldwide.espacenet.com/publicationDetails/biblio ?DB=EPODQC&II=0&ND=3&adjacent=true&locale=en_
EP&FT=D&date=20040826&CC=US&NR=2004167163A|&KC=A1.
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Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1 D2
R, '
N oH ol
} . HO, tﬁj . ﬁsj_‘-‘w‘o
R,0 n "
OR, . ;i
paroxetina

R1y R2 se fusionan para formar un
grupo metileno (CH2) y n=0 o n=1

- 0""\
A s}
3 R. :
< ‘ by R "~
N _ . HDF% ﬁ,‘j/
. o N

] O
2 [¢] O

R3=n-propilo, H l n-propilo H

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

Los compuestos rei |nd|cados dlfleren de los de D1 en que tienen un anillo 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 “coémo modificar el
compuesto N°4 1-Propyl-1, 2, 3, 4, 4a, 5, 10, 10a, octahydrobenzo [g]qumollne -6,7-
diol, para obtener n compuesto alternatlvo con la mismaactividad.

Cabe anotar que las pruebas farmacolégicas aportadas (pags. 82 a 86, Fls. 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 apomorﬂna y L-Dopa que
tienen estructura similar al compuesto.de D1..

Sin e'mbargo el ompués‘té de D2 que tiene actividad Como éntideprésivo y para
tratar la enfermedad de Parkinson (parrafo 1, pag. 1) ensefia un anillo 1,3 dioxol
fusionado al ben¢eno (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 iguallque los conocidos y que conozca el estado de la técnica, estaria
motivada a realizar la 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 la solicitud, por
lo cual ésta no tiene nivel inventivo,

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

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

Ne 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 Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, 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 lo dispuesto en el numeral 5.2, literal e), del
capitulo guinto del titulo primero de la Circular Unica No. 10 de 2001.

——

——

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El antgrgmﬂ?%enmlento fue nOtIfICFdO por fijacién en lista, de fecha

|4

1

Elaborado por: Lyna del Carmen Mordecay Dunoyer
Revisado Por: Gloria Jacqueline Alfonso Roz
Aprobado por; José Luis Salazar Lopez. °0 KU
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Abstract-—Previously. we have dem
dopamine t!)A) agonist. Trans- I-prnpvl‘i 2

nstratcd that cnonc prodrugs of dopamincrs
3,4 Fa,5.10.10a-0c

ic catecholamings
rdrobeazeflquinafine-§. 7-diol (T
G-ome (GMUL650L in vive

TCPICKEN! @ new fype of

srans-1-propyt-2,34.42,5.7.8.9.10.10 bydro-t if-benzofz)

depaminergic activity. Here, we mpnn a novel sy, nthesis and 7 pharmacological evaluation of TL-33

@ 2007 EHisevier 1.ad. AN rights reserved.

i

1. introduction |
Parkinson’s discase (PD) is 2 progressive mumeumal
disorder, which is ch ized by (he deg of
tal dopaminergic neurons. Curr endv the most
" ty used medicine for the It of PD is
L-dopa, a bio-precursor of DA. However, the potential
acurotoxicity aud the long-term complications. such as
dyskinesia associated with the use of L-dopa, encourage
the carly usc of DA agenists.’ which mimic ﬂ‘n action of

(Fig. ). Duc10 the potent dﬂplminsrgic activity of 4, itis
intcresting o investigate this|campound in depth and
compare its dopaminergc activity with 3.

o

These are a numwber of tost models used for the
cvaluation of cenirally acting[DA receptor agonists and
antagorists.® * In the models aimed at testing DA 2gonil
the inhikitien sceq ab low asonfsi do&s is lile nsui: of pﬂ.«
synaptic DA 0.
fac hialum at Wgher 0(15(‘0 ss

g uldUGﬂ of

e effect of
BC ing with othercat-

DA and _possibly counteract the d of
dyskinesis.*

ive agonts in these mod-

cls riic model suitable for inves-

Wu have prcxmualv dcccnbcd that {$)-64 V. Ndi-n-pro-
2H-naphthalen-i-onc
[(S) PDL4S903, l] s bioactivated in vivo to ils corre-
sponding casecholamine {(8)-3,6-di-OH-DPAT, 2] which
actsas a potent mixed DA D,/D; full agonift. * Simiarly.
in vivo, 3 was found to display an extremely potent dopa-
minergic activity with a long duration of gction. However,
in vitro it docs not display any DA receptor binding affin-
ity (D -Ds3.f According o the analysis of bram tissuc and
blood plasma samples after the rat was given 3. its cate-
cholform 4, a well-known D agonist.® was found in brain

Keywords: Cateebolamine; Enone prodrug; Microdialysis; Parkinson's

discase.

" Corresponding author. Tel.: +31 50 3633310;
e-mail; durk dijkstrarug.ol
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lwdtm‘: lhc bloch\_mzca! d’!\ s of I3A agonists in frecty

10 a down n:umum\ of DA ynihesis and mkaac How
ever. in fm:ly meving animals, the poiwential pestsynaptic
effects of 2 1est componnd can be monitored by simply
cbserving the belraviour. Here, we wish 1o report our se-
sults on the microdialysis cxperiments of 4.

2. Results discussion
2.1 Chemistry

The synthetic route of 4 was fiest devetoped by Cannon
and ¢t al." Since we obtaindd fow yields for some of the

7 Lin ot af. § Bioomy, Bed, Thoon, 16
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Figere 4. The siructurcs of cnoncs and the verramonding catnchelzeines (€ sad 2, 3 and 4.

inicrmediates and were not able 1o reproduce afl te
steps of that synthesis. we develaped a novel synthetic
route, based on the work reporfed by hellin and Hack-
sell.' The final compuund 4 was syntheszed accorling
to the strategy displayed in Sches G

rrding to the fitesature.
fion of 5 occurred at both €3 and 7 positions snd
resulted in a 13 mixtuse of apions. The fithivm anions
were quenched with joding ta produce in cqeal amonnts
the isemers 6 and 7. These two isomers worce separatod

Stheme §. Synthesis of 4. Reageaty arad condéricns: (23 a-Rabi, TR,
1N CHLON. 120 7€ 3 Gays: feb 195 P, £ bas H, o1 eversiist.

0
compondy  —— kM
kL

oy e w:;m

a4 0

Sebeme L. Synth

of 4 Rengeats and-condivions:

- FB°C to . overnights - 78 °C, 1, W0 min: &by CilL

3 MalBIOML vefisz, ¢
DMAR; (et TFA. CH\Cly; () CHOHCHO, | oy Ha. 195 PIRC, #r-propan

by colusm phy. The paftadi ¥
Heck reaction™ of 6 urmu 3u\f§annlc and a uuz!\hc
amount of PAOAC): gave a mixiure of K- and Z-ise-
mers of § in W% yield. After hydrogenation with 1605
PAC. the saturated witrile § was formed which was used
for next step withow further garcification (Scheme ).

The reduction of 9 with sodium in ELOH maisdy oc-
currcd in the adric d ving. si usty,
the cyarie group was rodwced 40 the primary amine 1

DM

5

ON. PEOACH, >

m\/‘mk

MeGH, 27% 13CL eeflus, 4 b {0 NaCNEH: (i BOTHC.
. 2 b (g} HRr 48%, 34,

J22
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{Scheme 21 B owas found that 10% of the dimethoxy-
substituted rng was also reduced: subsequenty Cl
methoxy group was deaved and the mono-methoxy
by-product [T was formed. Separation of compounds
10 and 11 was found (o be very difficult and 1edious.,
therefore, the Ang-<losure, yickding compounds 12 and
13, was performed with this mixture. Reductivn of these
two compounds with NuCNBH ¢ in McOU at pH 4 pro-
duced exclusively the frans-isomors 14 and £S5, These two
compounds were separated after protection ot the amine
with a BOC-groap (16 and 17). Alter column chroma-
tography, the BOC -group was cleaved with TFA. The
prapylation of 14 18 was perfomied via reductive ami-
nation with a-propionaldehyde under the condition of
1 bar H> and 0% PA/C in n-propanol. The methyl
group was cicaved with {reshly distilled aqueous 48%
HEBr and gave the target compound 4 (Scheme 2).

2.2, Pharmacology

2.2.1. Lu vitro function assay. Table | shows that the for-

timutated cAMP lation in CHO cells
transfected wath the human Dj receptor was completely
mhlhﬂed by 4, with an ECa, 01'0.65 nM. Furthermore, a

ion of cAMP fation in CHO cells stably
cxpressing the human recombinant Oy receplor was
{ound by <, with an ECg, of 25 nM. The results of these
{unctional assays showed that 4 is a full DA agonist on
both 3y and 0, receptor subtypes.

2.2.2. Microdislysis study. The biochemical cffects of 4
were studicd by measuring their effects on the DA levels
in the corpus stnatum, the brain
using microdialysis in freely moving rats.'
DA release before ad, ation of the test

was set to 10%% amd (e chunges in output are expressed
in relation to the basal DA fevels.

Compound 4 was administered  s¢ (f omul and
10 nmot kg ', Fig. 2y and pe (10 neot and 100 nmol kg '
Fig. 3) to male Wistar rats. A aaximum of 207 DA de-
crease was found after se injection of | nmolkg ' at
S min post-admint ton At this tot no ste-
reotyped behavicur (3 typical DA D5 receptor stimulat

Vg 7 = amulig

e (Ot ig

s S@*ﬁ\‘ﬁ\tcw"’;ﬂwwr 3

A5 15 15 45 75 105 135 165 £95 225 255 S MS MS

DA release {% of basal valucst

“Tirue (min)

Figure 2. Effoct of 441 and 10 nmol kg "' se, M and 4. resp.) on striatal
1IA release in freely moving rats. The results are the mean (ESEM? of
data obwained from four rats ¢*p < 805, Studeat’s £ test).

3 1%

z —a 10 amotthg
2 T P
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2 vea s e aa
H e LSRG
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Figure 3. Ffiect of 4 (10 amel kg * and 100 nmot ke ™! po. 8 and 4.
vesp.1 on staatd YA refease in frecly moving vats. The results e the
mean ¢=NEM1 of data obtaimed from four rats £%p < 0.05, Siudent's 1
281y,

stercotyped behaviour like losemotor activitics, peeile
grooming, yawning, soiffing, scaring. which is consistent
with the postsvnaptic effects of a centrally acting DA ago-
nist. This phenomenon demonstrated that at low doses pre-
synaptic DA receptors are stimulated, while high doscs
stimulate bath the pre- and pustsynaptic DA receptors.

The oral administration of 4 with the dosc of
iamolkg ' showcd 2 slight decreasc in DA rolease.
C ing with s this resulr indicatod

hehaviour) was vbserved. A sigaificant decrease of DA to
0% of basaf levels was observed after udministrativn of
10 amol kg 'sc The 10 nmel kg ' scinjoction maimained
decreased DA Jevels in the range of 30-70% for 6 h. Dur-
ing the experiment with 10 nmol kg e, 4 nduced strong

# low oral bxodva:lahlluy, flowever, these results
shawed thai 4 is still 106 times more potent than upo-
morphine (19).77 S(cﬂ‘.ol\'pcd behaviour shown 3t
the dosc up (o 100 nmol kg™ po, At this dose. 4 induced
a decrease of the DA levels to 40% of basal values afier

Fable 1. 1n vitro weceptor fuactiosal assay (%4 intrinsic actvity 1ECw. M of 4

D, ECy ™ (nM} SA" (%) D EC30” (WM} TA %
Compozad 4 25 s 065 00
Dopamine 3€ 109 a3 0
Apomorphin 2 85 ) R
(S - +Pramipernke >10000 - s o
{RI4ISKF 60 >10.000

* l)‘\ D, lundmnzl Ay on >Innula1m|| nf LKMI’ pfodudmn n CH() rf'“\

DA Da functionst sosay or intubition of cAMP formaton in CHO cels transfected swith 1be huiwn D reseptor.

“1A, N ichvity.
YEC is the concentraion ¢+SD) preducing 1 hall-mazimal cspunse.

D Ly et af | Bronory. Med Chwstr, 16 (20005 ] 34383444 481
R & high resolution mass spectrometry (HRMS), performed

Scheme Y. The auto-omidation o apumorphine (R = Cit;. 19 and
NPA (R ~ CH;CH,CH;, 205,

45 min post-administration. The duration of decrase
beiween 60% and 20% was more than 4 & (Fig. 3)

The results of microdialvsis experniments alse showed
that 4 was comparable with apomorphine (19). which
is a ‘stand-by’ medicine in the treatraen! of PO whea
on-off’ syndrome occurs after long-term L-dopa ircat-
ment."®' o the structures of apomorphine (18) and
NPA (20}, there is a second aromatic moiety, which
wakes the C-ring more favorable to aromatization
in vivo.2 Conp ng with apomorphine, on this point.4
is less sepsitive to be asto-oxidized {Scheme 3), however,
the binavailability is still low duc to the catechol meicty.

3. Conclusion

The results of the functional assay showed thai 4 is a full
DA agonist on hoth I, and D receptor subtypes. The
mumuml\sl; study showed a dose-depeadznt decrease
of DA in the striatum after both sc and po
adm*nxa\nhon of 4, and the rc;ulh indicated that this

d behaves as an v potent DA receptor
amms( Although the catechol moicty in 4 is decisive
for thelow bicavaitability. on the other hand. itcould alse
possess the same neuroprotective cffects as R4{~)-apo-
morphmc (19).3'2 This neuroprotective cficet resides
in the phcnohc moiety, which can act as a radical
SCavenger. Thchmh cfficiency of 4 results in the possnhnl
ity of administering Iow dosce cither by se (W nmal kg™ *y
or by po (100 nmol kg™ "y, which could make $a candidate
for the trcatment of Parkmmn s discasc.

4. Experimental

4.1. General

Melting points were d d in open glass capith

on an clectrathermal digital melting point apparatos aud
are uacorrected. 'H NMR spectra were moordod at
300 MHz on @ Varian-VXR 300 spectrometer and M
NMR spectra were recorded at 50.3 MHz on a Varian
Gemini 200 spectrometer. The chemical shifts are given
in units (ppm) relative to TMS; the splitting patiems are
designated as follows: s (singlet), d {doublet}, t {tripict),
g (quartet), m {multiplet). Coupling constants are given
in Hz The spectra recorded were consistent with the
proposcd structures of intermediates and final com-
pounds. Electronic ionization (El) mass spectru wete ob-
taired on Shimadzu QP 5000 GC/MS systen oquipped
with a 17 A GC. Chemical ionization (CH) tmass specira
were recorded by the mass spectrometry unit of the Uni-
versity of Groning: ds that were obtained as
oil. or as solid in a very small amount, were analysed by

on a JEOI. Ms rouie IMS-6601T by the Department of
Chemistry. University of Groningen.

Al the reagents and solvents were commercially avail-
able and were used without furtser purification with
the exception of MeOH, which was distilled from mag-
acsium and dried over 4 A molecalar sicves, and THF
which was distilied from sodtumfenzophenone and
dricd on sodium wire.

4.2. Chemistry

4.2.1. 7-lodo-1.2,6-trimecthoxynaphthalore (6). A solution
of n-Buli in hexane (1.6 M. 11.3mi., 15.0 mmal) was
added 1o a solution of S {327 g 15.0mmol) i dry
THYE (28 mL.} under a 1mosphere a1 -78 °C. Afier
addition. the mixture was altowed to warm to rt and
was stirred overnight. The reaction mixture was cooled
o -78°C and 2 solution of Iy (4.19 g, 16.5 mmai) in
dry THE (6 mi.} was udded dropwise. After the addition
was complete, a saturated aqueowss solution of NH
{1 mL) was added. followed by a saturated aqueous
NasS-01 (6 mi). The volatiles were evaporated. The res-
idue was partiionsd betwoen ether and H;0. The com-
bined organic Jayers were washod vith brine (3x 30 mi).
dricd over MgSO,. After filtzation and evaporation of
the sofvent, & residus was o‘slmncd which was punﬁvd
by column ch aphy

yiclding 7 as a white solid |I 8g, 35% wcld} Mp £28-

130°C: "H NMR (CDCL) & 8.39 (s, 1), 7.39-743

I, J =88 Hz) 7.21-7.26 (d. 11 7= 9.0 Hy), 598 (5.
3, 3.92 (s, 3H) ppm: PC
. 1455, 1487, 131.6. 1289,
1243, 1200, U150, 1037, $7.6. $9.7, 55.5, 54.8 ppm:
S (B) mfz 144 (M 7). HRMS 34399449 {obsd). Cated
for CyaH 12040 343.99095.

4.2.2. 3-odo-1,2,6-trimethoxypaphthalene (7). The com-
pound was oblained as |hc second fraction ¢1.5g.
31.6% yield) Mp 93 95°C; 'H NMR (CDCly & .02
798 {(m, ZH) F12 708 (dd. 1H, J=24Hz
2.4 Hz), 402 (s, 3H),
394 (s, 3H). 3.87 15, ?H! pom: "'C NMR (CDCl o
36.2, 1457, 1446, 13 1234, 1219, 117.7,
103.0.920.39.7. 394, HSppm MS £y iz 344 (M),

423 (E»-3+(3.78-Tri 2.
dle (8). A mixture of mmpo\md 6 ﬂ Sg. 5 "'mmol\
acrylonitrile (6428, 79 mmoh), PdOAck: (24mg.
0.1 mmol). tricthylamine (0.53 g. 5.3 mmel) and MeCN
{4 mL} was heated in a capped Pyrex flask at 128°C
for 3 days. The cooled reaciion mixlure was fitered
through Celite®, CH,Clh (108 mL) was added and the
solution was washed with IN 121G (3x 28 mi)), brine
{3x 20 mL} and dricd over MaSO,. After filration and
evaporation of the solvent, 2 dark residue was obtained
which was purified by column chromatography (n-hes-
ancether = 4:1). vielding 8 as a yellow solid (980 mg.
% yield). Mp. 97 100 °C; 'H NMR (CDCl) 5 8.07
{s. 1Hy, 7.62 770 (3, \#h. J= 169 Hz), 736 744 .
TH. /=88 H7), 7.20-7.27 {d. 1H, J=8.8 Hz), 7.00 (2,
H, F=37Hz 618 626 (4. 1H. /=168 Hz). 3.65




!

. 3H), 390 (s, 34 3.87 ¢s, 3H) ppm; C NMR
(CDCIs) & 1530, 1456, 1422, 1299, 1229, 1224,
1223, 12 1|7> 1165, 1044, 96.7; 53.8, 55.5,
54.0 ppn: (BN mfz 269 (MY, HRMS  269.10596
(obsd) cmd for CiaHsNO, 269.10518.

424, 343,78 Trimethoxy-2-naphthybp itrile (9).
Compound 8 (300 mg, 1. 1 mmol) was dissolved in a
mixture of CH-CL/McOH (1:4 mL) and rwas hydroge-
nated over 16% PA/C at 3 bar Ha for 4 h at r1. The rc:
ton mixture was filtered over Celite™. The Rlirate was
concentrated (o afford 9 as a straw-vellow solid
(280 mg. 9% vicld). Mp 67-70 °C; 'H MMR {CDCly)
@ 7.91 {s. 1Hy, 7.44-7.48 (d. I, /= 9.0 Hz), 2.21-7.26
(. TH. T=98 Hx), 3.91-3.99 (m, 9H) 3.09-3.16 (1.
2. AHz) 2.67-274 (¢, 2M. J=73 H2) ppme
"'C NMR (CDCLy) 4 1532, 1455, 141.7, 128.7 7. 1270,
122.6, 1212, 1209, 18, 55.0.
53.8. 2 16,
271 ll996-ob>d) Caled for ("‘H”NO; 271 1"08’

425 343.78-Tri v-1,4-dihydro-Z-naphthatenyty
#-propanamine (18). Slices of Na (1.4 g, 0.1 b5 gatom) wcre
addcd to a refluxing solution of 9 (350 meg, {.4 mmol} in
EAOH (25 mL) under a N> atmosphere. After the dissolu-
tion of Na was completed (1 h), the heating was inter-
cupted. water (4mL) and NHC (3.2.2) were added
slowly. The mixture was filtered and the volatiles were
evaporated. The residuc was partitioned between water
and cther. The combined organic layers were washed with
Oy Allcr hlhauon

D, Laz ot al { Bioorg, Med, Chern. 16

2 ppm: MS (ED m/_ 27[(\/{ HRMS .

with ice and 2N HCI was added unti! pH <3. The acid
layer was washed with CRECl (3% 30 mL). The com-
bined organic layers were washed with saturated NaH-
CO; (3x30mLy. dricd vvtr MgSO,. After filtration
and evaporation of the solveat, the obtained residue
was purified by column chrama H(vgmphy {n-hexancfethyl
acetate 9:1) and the two fr*:hons were separated. The

tion was stirred at ri o rcxm%ﬂ The reaction was coolod

first fracion. 7 was obtained as a semi-solid {15 mg,
agSmmoh. ' NMR (CPCL3 & 694 097 (4, fil
: 6.55-6.66 (mp 21, 3.82-389 (dd, 1H.
3.6z 3172 (s, 3H), 3.31-3.060 (14,
J'AHOHI! 3 307 (dd, i,
iz3. 193-34 . ), 2.74-2.80
44264 (m, 2HY
£15-1.40 (m, $H)
1289,

(dd. :
149-1,92 (.

second fract

H NMR (COCH,

(m. "H) 2.56-2.65 {dd.
20229 (m TH), |59
NiliNse
128.6, 1275,

341-3.52 ¢, -
1H. T = (14 M

. 3.7,
0.6 ppm: 47(M"). HRMS
34701046 (absd). Caled fbr CaoHaNO, 347.20961.

absen'od by GC. This mi,»:lwc was used
ia the next step without further purificatgon.

Racemic-trans-tert-butyl-6,7-dimethoxy-3.4,4a,5,
1 2 hexahvdrobenzofgiquinoline-1{2 ff}-carboxyiate
{16). A solution of ) (280 mg, 1.0 mmol) in MeOH
{3 ml} and 37% HCL (I mL) heated to reflux under
a M. atmosphese. After refluxing for 4 b, the solution
was concentrated o dryness: an orange; oif was obtained
1285 mg). The iminc 12 (together with by-product 13)
was used in the next step without any ipurification.

This crude oii {12 und 13) was disselvediin McOH {5 mL}

under Nz, The solution was adjusted Lo pH 4 with the
addition of acctic acid. NaCNBH; (63 mg, 1.0 mmol)
was added in portions o the solution, Afler stirring at
rt for 2 h, the misture was cooled 10 ¢ °C and acidificd
10 pH <2 with cone HCL. The solvent was removed in va-
<uo and the residue was partitioned belween 1 M NaOH
and cther. The combined organic layers were washed
with brine, dried over K,COs. After filtration and evap-
oration of the solvent, a crude il was gblained (220 mg).
which was purified column chromatography {ALO:.
CH.Cio/MeOH, gradient). vielding a light yellow ot 14
(contaminated \vn.h 15), 150 mg (60" victd). This vellow
oit was dissolvad in CH,Cl (20 mL) under N; with cool-
ing. Tricthylamine {130 mg, 1.28 miol) and DMAP
(15 mg. 0.12 mmol) were added at 0°C Di-teri-butyl
dicarhonate (160 mg, 0.73 mmol) dissolved in CHx -Cly
{5 mL) was added to the mixture drcgmse and the rcac-

(M) To Lhc sl-rrcu sa‘uﬂw.\
35 mmot) in CHLCla(1 mLj at @ “C. i
fluoroacetic (1 mi., |5.70 mmol) was added drop-
wise. The reaction mixtufe was allowed 10 warm to 51,
and further stirred for 2.3 h. After evaporation in vacuo.
the residuc was coeled Jon ke and HAO (Sml} was
added. The water layer tas acutralized with saturated
NaHCO;, exteacted withCHLCl 3% 30 mLj and the or-
ganic faver was dried over K. 3. After filtration and
evaporation o the sofvent, hight vellow oif 4
(RFmg, 98" vicldj was pbiained. "H NMR {CDCI3) &
6.67 (dd, 2H, /=84 Hz, J=179Hznp 378 (s,
{s, 3HL 306 3.09 (d. {H. J=11.7Hz). 293

3H),
298 (dd. 1H, =351 Hy /=1
2L, 251 257 (m. | 2H).

176z, L
169 (m, 3H), 1
PCINMR (CDC
, 1088, 584, 55
4 ppm: MS (E1)

4.2.8. Racomic-trans-6.7-dimethoxy-i-propyl-1,2.3,4 48,
5,10, Ha-octahydrobearglgiquinotine (18). To a stirsed
snluuon \\l‘ 14 (S ojz. 020 mmols in a-propanct
iphere, n-propionaldchyde

{20 mg).
fered over solvent was evaporated to ro-
mave the volatiles. Th idue was purified by column
chromatography {CHCL:MeOH, gradicnt). a yellow
oil 18 was obtained {44 mg, 0.13 symol, 75% yicld). ‘"
NMR (CDCht & 671-6384 ¢dd, 2H. J=85Hz

- iments were performed at Di

81 (m, 6H), 1.06-2. um 8E). 0,85 892
5Hz) ppm; ‘*(‘ NMR \Cl)Ci ) & 1458
144.4. wss 3272, 1226, 108.8. 534
514, 33.0, 30.8. 297, 24.0. 16 0. 106
1y m". 289 (M™).

P Loy cial { By

4.2.9.  Racemic-rrans-1-propy)-1,2.3,4.42.5,10,300-0cta-
hydrobonzolgiquinoline-6.7-dtol (). A soiution of I8
{10 mg, 4.38 mmol) in freshiy distilled 48% HBr was
heated 10 135 °C under N, for 3 h. The volatiles w
rated in vacuo {0 obiain 4 (120 mg, 0.35 mmol.
vield) as hydrobromide sali. An analytical amount
Hized from MeOH/ether and white

S.504d, 1M, J =80 Hz}. 6.39 (d. 1H. J = 8.0 W)
330 (m, sm 265-2.74 (m. UH), 2.14-2.24 (r

. SH). 1.20-1.39 (m. 4H). 0.92-4
2): MS (C1) il 262 (M *+i1.

4.3. Pharmacelogy

4.3.1. Acimals. Animals used in the biochemical and
behaviour activity experiments were male rats of the
Wistar strain (from Harlan, Netherlands) w
380-350 5. The rats were placed in » room
‘trolled envi 1 condit {21 °C. humid
63%: Yights on a1 8§ am. and off at § pen. A< !r.m for
1 woek ﬁam arrival until used in the experiments. Ani-
mal procedures were conducted in accordance with
guidelines published in the NI guide for ihe care and
use of laboratory animals and al protacols were
approved by the Groningen University [nstitulional
Animal Care and Use Commiuiee.

4.3.2, Dmgs All compounds were testad o5 their bydro-
chicride saits. except 4 was tesied as hydrobromide ssit.
Thc drugs were d

pmo.mcu dl(hﬁhh(\l n{o(y animal unit of the R;ﬂ Ui
veusiteit Groningen. the Netherdands, and in vitro expes-
en of Molecular and
Cellutar Pharmacotogy, Lundbeck ASS.

4.3.3. Surgery and brain wicrodialvsis. On-line hrain
mlcrodxa!ysm in frecly moving animals hes  boen
deseribed

4.4. Receptor functional assay

The intrinsic activity of 4 at the I2A 15 and 1D secopron
was determined according to methods previousty Jde-
scribed?>2 with some modification.

4.4.1. 2 cAMP assay. The ability of the compouands to
sumulate the D, receptor mediated cAMP [mmanm: m
CHO cells stably ¢ the human D;
receptor was measured as follows.

Cells were seeded in 96-well plates at a density of 1100
celisfwell 3 days prior 1o the experimeat. On the day of
the cxperiment the cells were washed once in preheated
G buffer (1 mM MeCi,, 0.3 M CaCla. § mM TBMX
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in PBS} and ihe assay was intiated by addition of
100 pl. of the test compound diluted in G bufier.

The cells were incubated for 2@ min at 37°C and the
reaction was stopped by the addition of 100 gL S bafler
168 M HCI and 0.1 mM CaCly) and the plates wore
placed at 4°C for 1h. Abont 6Sui of N bufler
(0.15 M MNaOH and 60 md NaAc) was added and the
plates were shaken for 18 min. Ahowt 60 pi. of the rcac-
1ion mixture was tvansfereed to cAMP FlashPlates (Du-
Pont NEN] containing 40 pl. 60 mM NaAc, pH 6.2, and
100 ui 1C mix (30 mM NaAc. pH 6.2, 6.1% NaAzd,
12mM CaCl.. 1% BSA and 0.15y Ciiml '“’lcAMP)
were added. Following an 18-h incubation at 4°C the
plates were washed once and counted in a Wallac Ti-
Lux counter.

4.4.2. 2; <AMP assay. The ability of the compounds to
whether stimulate the Ds reveplor mediated inhibition
of eAME formation is CHO cells transfected with the
humon B receplor was measured as fellows.

Lells were seeded in 96-well plates at a density of 3600
cclisfacil 3 days prior te $he experiment. On the day
of the expedment the cells were washed onee in pre-
heated G buffer (Y mdd MeClh. 0.3 mM CaCl,, ToaM
IBMX in PBS) and the assay was initiated by addition
of 5 pi, of a mixture of 10 gM forskotin and test com-
povad in G buffer.

The cclis were incubated For 20 min at 37 °C and the
reaction was stopped by the addition of 100 p¥. of S buf-
fer (0.1 M HCO and 0.1 mM CaClh) and the plates was
placed at 4 °C for 1 h. 68 pi. of N buffer {0.15 M NaO#H
and 60 mM NaAc) were added and the plates were sha-
ken fos 10 min. Reaction mixture {60uk.) was ransferred
10 cAMP FlashPlates {DuPont NEN) containing 48 gi.
6imM NaAc, pH 62, and HIQpl iC mix (30mM
NaAc, pH 6.2, 0.1% NaAzd, 12 mM CaCl,, % BSA
and 0.15 pGifod, “I-cAMP) were added. Foflowing
an 18-h incubation ai 4 °C the plates were washed once
and counted in a Wallac TriLux counter,
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