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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abagado en ejercicio, titular de |a tarjeta profesional nimero 44655
dal Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedsd LABORATORIO FRANCO-COLOMBIANO LAFRANCOL S.A., dentro
del tramite de la referencia, en ejercicio de lo dispuesto por el articulo 42 inciso 2°
de la Decision 486 de 2000, por medio del presente escrito, procedo a sustentar y
complemsntar la oposicion presentada et 28 de febrero de 2007, en los siguientes
términos:

I, RATIFICACION

Comsdidamente me permite insistir en todos y cada uno de los argumentos
planteados en la oposicion referida, los cuales, como se dijo en su momento,
demusastran que la solicitud de la referencia carece de los requisitos de
patentabilidad establecidos por los articulos 14, 16, 18 y 20, literal d} de la

Decision 436 y que, como tal, no merece recibir el beneficio patentario.
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¥ La patente europea EP 1 254 668 A2 publicada el 6 de noviembre de 2002 y

titulada “COMBINATION OF A SEROTONIN REUPTAKE INHIBITOR AND A
GABA-A ALPHA 213 AGONIST FOR USE IN ANXIETY AND DEPRESSION”,
revela un método para fratar la depresién o la ansiedad en un mamifero,

incluidgo el humano, caracterizado por la administracion de un agonista GABA A
alfa 2/3 con un SRI, en cantidades adecuadas que permiten tratar la ansiedad

o |la depresidon con una eficacia aumentada. Supone lo expuesto que la
solicitud en tramite busca resolver el mismo problema técnico que ya habia
atendido la patente en cuestidn- equivalente a la solicitud internacional WO
04112786 y que corresponde al aumento y rapido inicio del efecto terapeutico
de los inhibidores de la recaptacion de serotonina debido a la presencia de
gaboxadol.

Es importante resaltar que la patente europea entre los compuestos
referenciados como agonistas de GABA-A alfa 2/3 incluye a gaboxadol
ganaxolone, fengabine, entre otros y que son combinados con compuestos SR
que si bien es cierto no son los mismos de la solicitud colombiana en tramite,
no lo es menos ¢l hecho que en ambos documentos se hace referencia a lg
combinacién de Gaboxadel y un SRI.

En cuanto a las dosis de gaboxadol reveladas en las reivindicaciones 4, 12,
26, 27, 42 y 43 de |a solicitud colombiana en tramite y que corresponden a una
cantidad que varia desde 2.5 hasta 20mg, tal como 5 hasta 1bmg de
gaboxadol por dia; o0 que comprende gaboxadol en una cantidad que varia
desde aproximadamente 0.1 hasta aproximadamente 2.5mg, carecen tanto de
novedad como de nivel inventivo puesto que |a solicitud europea tantas veces

mencionada en su reivindicacion 9 las sefala especificamente,

En farmaceologia y en la industria farmacéutica son muy comunes y conocidas
las combinaciones de varios farmacos, y para ello existen multiples ejemplos
que no viene al caso mencionar, debido a su amplia divulgacion y uso. La
combinacién de un compuesto como el descrito en |a sclicitud colombiana con

otro tipo de agente como los mencionados en dichas reivindicaciones tiene |a

misma finalidad que en lo expuesto anteriormente, esto es, hacer que el efecto

en el tratamiento de la depresion y |a ansiedad, sea mayor que aquel gue se

obtendria mediante la administracién individual de los componentes.

Para el caso en cuestion no sélo son conocidos tales componentes, sino gue
es absolutamente predecible la posibilidad de su combinacién y la obtencion

del efecto sinérgico pretendido.



¥ En la sclicitud internacional W0 01/41766 A1 publicada el 14 de junio de 2001,
de titulo; “THE COMBINATION OF SEROTONIN REUPTAKE INHIBITOR AND
IRINDALONE", s& revela una combinacidn de un farmaco come irindalona con
un inhibidor de la recaptacién de la serotonina {SRI) ) seleccionado de
citalopram, escitalopram, fluoxetina, fluvoxamina, serralina, paroxetina,
venlafaxina, dapoxstina, nefazodona, entre otros, u otro compuesto, el cual
provoca una elevacidn en el nivel de serotonina extracelular, para el
tratamiento de la depresién v otros desérdenes afectivos. Tanto la anterioridad
explicada como la solicitud en curso buscan proporcionar una formulacion
farmacéutica que comprenda un compuesto bien sea Gaboxadol ¢ Irindalona y
un inhibidor de la recaptacion de serotonina (SRI) que es capaz de elevar el
nivel de serotonina extracelular, en consecuencia, la salicitud en tramile ne
esta resolviendo un nuevo problema, pues se limita a realizar otra combinacidn
predecible, que al igual que la de la revelada en la sclicitud internacional

mencicnada, puede potenciar la accion de los farmacos.

v

La publicacion cientifica Pharmacodynamic effects and possible
therapeutic uses of THIP, a specific GABA-agonist'. también evidencia el
uso de Gaboxadol o TPI (4,56 7-tetrahydroisoxazolo[5,4-¢] pyridin-3-0l) y su
posible uso con otres farmacos, los cuales pueden incrementar la actividad de

dichas composiciones.

# La solicitud colombiana en tramite pretende el patentamiento de un metodo
terapéutico (reivindicaciones 1 a 8) y un uso (8 a 35} y segln el articulo 51 de
la Decision 486, el alcance de la proteccion conferida por la patente esta
determinado “por el tenor de las reivindicaciones™. La clara e inequivoca
redaccian transcrita demusstra, sin mas, que la proteccién sclicitada en las
reivindicaciones 1 a 8 versa Unica y exclusivamente en el método de
tratamiento en cuestion, sin gue sea dado realizar interpretaciones diversas
sobre el alcance pretendido. Una simple lectura de dichas reivindicaciones
demuestra que el objeto de la solicitud es un método terapéutico para 2l
tratamiento humano o animal, excluido expresamente de |la posibihdad de

cbtener patente segun el articulo 20 (d) de la Decisidn 486.

¥ También son inaceptables las rejvindicaciones 9 a 35, dirigidas al “usc” de una

COMposicion, pues esta categoria no estd incluida en el concepto de

I Christensen AY: Svendsen O; Krogsgaard-Larsen P. Phamacodynamic effects and pnsgible
therapeutic uses of TPI, a specifc GABA-agonist. Pharmaceutisch Weekblad, Scientific Edition
{RPharm Weekbl Sci] 1982 Oct 22; Vol.4 (5), pp 145-153,



“Productos o Procedimientos” que establece el articulo 14 de la Decisién 486
de 2000. Lo anterior, ademas, en consonancia con la reiterada interpretacion

de la SIC sobre este punto.

I COMPLEMENTQ DE INFORMACION

En adicion a lo expuesto en el punto precedente y en el escrito inicial de oposicion,
ruego al Despacho se sirva tener en cuenta los siguientes argumentos:

» Las reivindicaciones 1 a 16 vy relacionadas carecen de novedad y nivel
invertivo si se tiene en cuerta que la palente americana US 4278976
“HETEROQCYCLIC COMPOUNDS™ publicada el 14 de julio de 1881 y con
prioridad GB 25740/77 de 20-06-1977, revela el compuesto de férmula {la) 4,
5, 6, 7-tetabydro-isoxazolo [5, 4-c] pyridine-3-ol, {0 Gaboxadol} gue ha
mostrado poseer actividad relacionada con GABA.

También se refiere a los métodos de preparacion de dichos compuestos y
sales de los mismos y al método para el tratamiento de desérdenes
neuroldgicos o psiquidtricos tales como  epilepsia,  parkinsonismao,
esquizofrenia y Corea de Huntington, o enfermedades en las cuales hay
malfuncionamientoc de la hormona pituvitaria, o enfermedades
arteriosclerdticas en el cerebro donde una vasodilatacién en deseada, por
administracién de una cantidad terapéuticamente efectiva de dichos
compusstos o sus sales farmacéuticamente aceptables. {columna 2, lineas 1
a11)

Ejemplos de las sales del compuesto de fémula (la) son las sales acidas de
adicion tales como las provenientes de acidos inorganicos como_clorhidrico,
bromhidrico, nitrico, sulfirico, fosférico, o de acidos organicos ¢coma acético,
propidnico, maldnico, tartarico, citrico, benzéico, entre otros, o las sales
provenientes de bases tales como sales metalicas como sodica, potasica,
célcica, aluminica, o de amonio o de amina, (columna 4, lineas 4 a 21},

En la columna 13, lineas 33 a 67, se describe |a preparacion de 3-hydroxy-
4 5 5.7 tetrahydroisoxazolof5 4-pyridinium  bromide (la Salt) cristalino, -es
decir el Bromhidrato de gaboxadol- y de 4,58, 7-tetrahydroisoxazolo[5,4-

¢Jpyridin-3-ol zwitterion {la) cristalino, es decir, gaboxadol zwitterionico.



También menciona que, las preparacionss farmacéuticas que comprenden
los compuestos de la invencion pusden estar en forma sélida, semisolida, o

liquida junto con excipientes o vehiculos adecuados para aplicacion enteral

o parenteral {columna 11, lineas 8 a 28).

Revela ademas, que se prefieren formulacicnes en tabletas ¢ capsulas para

administracién_oral gue contiene 0.1-200mq , preferiblemente 1-100,
especialmente 5-50mg de un compuestc como el descrito (es decir
gaboxadol) o las sales de mismo, por unidad de dosis, el cual puede ser

administradc de 1 a 4 veces por dia ¢ como una composicion de liberacion

sostenida. {columna 11, lineas 35 a 39).

Adicionalmente, describe que las composiciones antes mencionadas pueden

ser adecuadas o preparadas para combinar los compuestos de férmula

general (I} © sus sales con tranquilizantes menores tales como

benzodiacepinas o neurolépticos por ejemplo butirofencnas tales como
haloperidel, fenotiazinas tales como clorpromazina, tioxanieno, entre otras.

{columna 11, lineas 52 a 63).

Como se observa, la antericridad citada se refiere a aspectos fundamentales

revelados y descritos en la solicitud colombiana en tramite, entre ellos:

o

o

Se refiere a Gaboxadol {Reiv 1)

Gaboxadol en forma de una sal de adicion de acido, o un zwitterion hidrato o
Zwitterion anhidrato, (Reiv 2, 10, 24, 40)

Gaboxadal en forma de una sal de adicién de dcido farmacéuticaments
aceptable seleccionada entre la sal clorhidrato o bromhidrato, o en forma del
zwitterién monohidrato (Reiv 3, 11, 25, 41)

La cantidad farmacéuticamente aceptable varia desde 2,5mg hasta 20mg, tal
como 5myg 2 15mg de gaboxadol por dia. (Reiv 4, 12}

Gaboxadaol se administra como una forma de dosificacidn oral (Reiv 5, 13, 28}
Gaboxadol es una forma de dosificacion oral sélida, tal como comprimidos o
céapsulas, o una forma de dosificacién oral liquida. (Reiv 6, 14, 30, 44)
(Gaboxadol es cristalino, (Reiv 7, 15, 32, 46)

Gaboxadol en combinacién con.... (Reiv 17)

Gaboxadel en una cantidad que varia desde aproximadamente 0,1 hasta
aproximadamente 2 5mg. (Reiv 26, 42)

Gahoxadol en una cantidad que varia desde aproximadamente 2.5 hasta
aproximadamente 20mg (Reiv 27, 43)

DN



En conclusidn, como se ha demostrado a traves de todos estos argumentos, ¥
aungue el empleo de gaboxadol en |la anterioridad citada no corresponde a |a
Depresion, no o es menos que, todas y cada una de las caracteristicas de
dichg principio activo, ¥ aun el hecho de combinar a Gaboxadol con otros
compuestos actives no entrafa novedad ni nivel inventivo come para acceder a
la concesion del privilegio de patente solicitado.

Por toda lo anterior, le solicito Sefior Superintendente, que analice los argumentos
citados con el riger y detenimiento habituales y que decrete, ademas de |a

negacion de la solicitud en comento, el archivo del citado expediente.

ll. ANEXOS

¥ La patente Americana americana US 4278676 “HETEROCYCLIC
COMPOUNDS” publicada el 14 de julio de 1981.

Aor Superintendente,

JOSE LUIS REYES VILLAMIZAR

C.C. 79.152.473 de Usaquén
TP 44655 del C_ S delad
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{8,565, Taetruhydeoisannrolo 4 4-c)pydine Jof)

hag beer shown to possess GABA-relsted sotivity. The

invention relates to [1 and derivatives thereof, covered
by the formula

in whizh B" is hydrogen, acetyl or a group of the gen-
eral formula

vl
Ry—f—C—

in which R i1 C1g alky!: phenyl; phenyl substitied in
the 4 with balogen, lower alkoxy, or lower
alkyl; or ylalkyl in which the phenyl group may be
sutbatitutad in the $-position with halogen, lower slkoxy,
of Jower alkyl and sabts thereof. Novct intermediates
for preparing I are :

in which Alk is & Jower alkyl group and Z i hydsogen
©f &N amino-protecting group;

!
A Y
N

wherein Z is hydrogen or &n aming-protecting groug, T
is 2 group convertitle, by hydrofyss, into an oxy group,
and ( is  lenving growp which, on reaction with hy-
droxylamine, fooms a ydroxamic acid group;

il

WEHOH i
|
C

%\D
=N

T

wherem & and ‘T pre as defined abowve;

S
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1
HETEROCYCLIC COMPOUNDS

The present lnventlon telstes bo novel compounde
haying GABA-related activily.
- GABA (gamma-aminobityrle acid) i known 10 be &
neurdtransmitier o the ceavral nervous system (CINS) in
mammals. GABA is found predominantly in the brain
where it is & dominant inhibitory transmitter (Curtis, D.
;1. allag}luhnsmn. G. A. R, Ergebn. Physiol., 1974, 69,

=138}

it haw been reporied {Arzneiminelforschung, 196%

18, 311-315) that muscimol of the formule

OH
; .
4
HiN—Cll3 &
O

{a subrtance foond in Ay amanita (Amanita muscariz))
has variois interesiing pharmscalogical properties and
especially shows en inhibhilon of matode functions
Later, it was reporicd that moscimol is & very potent
CARA apoaiet with respect tor Blowculline-sensitive
postsynaptic recaptors (Johoston et al,, Biochem. Phac-
macol, 1968, 17, 2488, and Curtis et al, Brain Res,,
197}, 32, 59-96), hut it alsp showe activity ay an inhibi-
tor af the high aifinity uptake of GABA in rat brain
slicer  {Johnston, Poychopharmpeplogia, 1971, 22,
2M-213). Reduced function in the GABA sysbem 2
believed to be rolated ta the eticlogy of parkinsenism,
epilepsy, Huntington®s chorea (Themas N, Chase and
Tudith R. Waltery, GABA in Nervons System Funotion,
edited by E. Roberts, T. N. Chase, and D). B. Towsr,
Baven Press, New Yook, 1976, 497-513) and schiro-
phranis, and sdwinistration of agents influencing the
GABA system i3 therefore wnder consderalion ancl
research for the therapeuticsl reaiment of such GABA
gvatem malfuncton-related diseases. It & aleo noder
consideration th administer agents inflosncing e
GABA systemy apainst diseases in which malfunetions
of ths pituilary hormaones are invalved, ¢.g. diseases
where a decreaged secretion of proleotn i invglved,
and it &, furthermore, contemiplated that puch agenis
may be nsefiud againgt arteranachleratic disesses in the
brain where a vesodilatation & desired. However, un-
fortunately, muacimol has toaic efects, such as narcotic
effects (derealisation and depersonelisation), and the
difference betwien the effective dose and the toxic Jose
of muscimel is very small (Arzacimittelforschung, 1958,
1%, 311-313), which may Yimit or prevent the therapau-
tic nse of musciiel. Furthermore, it would be highly
desicabile 10 provide o subsience having a more specific
GABA achvity than muscimol which, ay menfioned
above, shows considerable GGABA-uptake mhibitor
activity in addition to its GABA sgonlst sotivicy. In an
attempt 10 cslablish a stouctore/activity reletion, var-
out muscimaol-anslopues or muscimol-like mbstances
bave been synrthesized and fested (P Krogagaard-
Laraen ot al, Jourmal of Meurochemistey, 1975, 25,
TH7-802 and #03-509). However, none of the com-
poonds leated showed a GABA agonist activity of the
game patency &g thet of muscimol.

The present invention relawes to nowvel compounds
showing GABA-related activity, to salty thereof with
acids or bases, and ic pharmacentical pompositions

contaiting the novel compounds or a salt thereol as an-

0

15

15

k.
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50
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active ingredient. Moreover, the present invention re-
lates t2 methods for the preparation of the novel com-
pertuds and salts thersof znd to & method for the Leeat-
ment of neurological and peychiatrical disorders, such
as  epilepsy, parkinsonism, schizophrepiz and
Huntington's chorea, or diséases in which malfonctions
of the pityitary hormpnes are invobved, or arterepschle-
rotic diseases in the brain where 3 vasodilawation B
desited, by admimistering 3 therapeutically aetive
amovnt of the novel compoond or a non-toxic salt
thersof to & living animel body inclyding haman beings.

According to the present myvention, it has new been
found thyt the novel compovnd of the formula [n

. =]
r z
; (;ﬂi%
Hm |
RN N o

{4, 38, T-tetruhyd robra zazel o F4-clpredine-3-0l}

iz well tolerated and i a very potent CFABA agonist
havipg a very specific aclivity, bemg inactive as 4
GABA-npiake inkfhiter. Particulars concerning the
sctivity of this compound ere ghven in the section “Test
Results” bolow.

The potent, specific GABA agonist activity of the

- compomd Ta v especially remarkable on the back-

ground of ¢he faor that dhe knowa vory closely raleted
compougds, that is,

0H 5 6.7, b-tetrehydro- A5 Bovarnlg-
HN [45claepioe-1.of {p, Rrogs-
gaard-Lareen, Aats Chen, Scand. B
31, 19T, 3854, wod P Korops-
& ganrd-Lanen akd G4 R JTohnaton,
/ ). Newrochem., 1978, 30, 1377-1333)
£

0OH 3,7 Betertradhideg -4 H- monaao] o=
{5 4o} axepine Lol {P. Brogs
gt Larsen, Acte Chemn, Seand, B
N 31, L97Y, SE4-554, wnd F, Kroge-
N gaand-Larsen and G.A R, Johnyten,
£ J. Newrochem., 1976, A0, ¥37-1340,

OH 56,7, 8-mrnbydea AH- isoazzalo-
[4,5d]-azsplne-3ogl i Koregs-
gaard-Larsets at ab,, J, Meprochem,

HN W 1875, 25,803, mno P. Kegagaurd-
Lapwn and 5.4 R, Tohesion, ).
Fi Neowrochern, 1970, M0, 1377 382},

4,547 tet bt imasarolo 4, o
pyrldine-3-0l (F, K mogigeard-Tamen
el ak, J. Meurochem., 1975, 55,

HN N 209, and F Krogagaard-Farieh amd
G.A R, Johnsttn, 3. Meurochem,,
of 1978 30, 137713420

do not sivow mch podenl zod specific GABA agonist
activity.

Although the present invention js aot to be mited by
any theory, it i believed that the semarkable seleclive
activity of the compownd Ia is ascribeble to the particu-
lar pasition of the nitrogen atom in the 6-membered ring
in relation to the aocidic hydroxy group in the S-mem-
bered ring.

The presept invention therefore relates to the novel
compound Ta and to derivatives therenf which upon
administration will be decomposed in sitn 1o yigld the
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3
parent componmd Iz, in partictlar compotnds of the
general formuia 1

OH In
! I
A Y ) SN
N ™ oo 8 | . N
o”f o c-""'
(8. T-bedrahydrgispueasod ol S 4-c ] pyeldine- 3ol
wherein R” is hydrogen, acetyl or a group of the gen-
eral Fformula VI
o ' ovn

]
Ra—0O—0—

wherein Ry is C1.g atkyl; phenyl; phenyl subgrmted in
the d-position with halogen, lower alkoxy, or lower
alkyh; o phenylatkyl such & benzyl or phenylethy] in
which the phenyl group may be substintted in the 4-
position with halogen, lower alkoxy, or lower alkyl; and
sajts thereof.

It is belleved that among the compounds 1, the. only .

speciey showing pronounced GABA apanitt activity in
the brain is the compound la. However, the groups R
which ere different from bydroger may enhance the
penetretior of the compounds into the brain in that tey

4
benzyl Lhydroxy-4 5,6, -tetrahydroisoxazolo[3,4-
- clpyridine-&carboxylate,
and salts thersof with bases.

Examples of salts of the compound of the formula Ja
are acid addition sails thereof, such a5 pharmaceutically
soosptabile salts with inorganic acids, e, hydroehlorc,
hydrobromic, nittie, sulforic, phosphoric acids and the

. like, or with organic acids;, such as organic carbaxylic

10

15

L

may enhance the shility of the compounds 1o pas the -

blocdbrain bazrier; and will thereafier be split off in sil
o yield the parant compound. Also, a pmluhgad effect
of Ia may be ebtained via decomposition in sits of com-
pounds wherein 8" is different from hydmgen, 1o yield
the parent compound.

In the present specification, "lnwer alkyl™ and “lower
alkoxy™ designate such groups comtaining i—d carbon
atams.

The compounds of the general formula 1 may exist in
a tautomeric form, as shown by the formula T’

r

and in the present specification and claims, the formula

1 i5 10 be understoed as covering also this tautomerc

form and mixtures of the two tautomeric forma.
Examples of compounds of the genersl Tormuls I in

which R is different from hydrogen, are

G-acetyl-4.3,6,7-tetrahydroisoxazolofs 4-clpyridine-3-
ol, methyl 3-hydroxy-4,5.6,7-tetrahydroisox-
azole]5.4-c]pyridine-6-carboxylate,

ethyl 3-hydroxy-4,5.6,7-etrahydroisoxazolof5,4-c]pyti-
dine-6-carbaxylate, .

tertburyl  3-hydroxy4,5.6,T-tetrabydroisoxazclofs,4-
clpyridine-6carboxylate,

phenyl I-hydroxy-4,5,6,7-tetrahydroisoxazolo]5,4-
cleyridine-6-carboxylate,

4-chlorophenyl 3-hydroxy-4, 5.6, T-tetrabydroisox-
arolo[5,4-clpyridine-6-carboaylate,

d-methoxypheny! Abydroxy-4,5 .6, 7-tetrahydroigox-
azolo[5,4-clpyridine-6-carboxylate,

A5
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acids, e.g. acetic, propionie, glycolic, malonic, succinic,
malgie, fumaric, mabe, tartanic, citric, glucuronic, ben-
znic, pamoit aced and the like, or organic sulfonic acids,
=g methane gulfonic, ethane sulfonie, benzene sulfonic,
toluens sulfonic acid and the fike, which salts may be
prepered by procedures known per as, ¢.g by adding
the acid in question to the base, preferably in a scivent.
Compouncds of formula ¥ may form pharmaceuricaily
scceptable salts with bases, such as roetal salts, e.g.
sodivm, potassiom, calcium or alominium sails, and

Anymoniam and substitgted ammonium saits, e g sajts of

amines fuch as triethylamine, triethanolamine, ethyl-

-piperidine, procaine, dibenzylamine and the like.

TEST RESULTS
Affinity Binding Experiments
© Inprder to stndy the interactions of the compound 1a

writh the central GABA receptors i vitro, the com-

pound L was kested in affinity binding experiments. The
affinity binding - {sodium-independent binding) of
GABA to membranes isclated from rat brains was atud-
ied a described by Emma, 5. J. and Snyder, 5. H., Brain
Res., 1975, 108, §1-97. ICsq valuees, inhibitor concentra-
tions cansing 509 mhhmnu of GABA binding werec
determined.

Irhibsirow - Iy valoe
Is 013 = 0,005 uM*
Mol 0024 = LM uM

"in et b pudler 24 T QUG A ws foused, The vidue strted {013 T 0003 M) &
b o 3bodies ot S Attt coneenienticns of Ta esch ded S e In inplicate, and
the abunead T uilne by cabeulnted b Jog-prol |y analyse. The differsmes bedseen the
i TCgq valoes depermtined Tar Iu B the vevull of the development of am impraed
wchnique By the prepamtion af fet Brdn membrion,

Microelesiraphoretic Experiments

o ordet to study the interactions of the compound fa
with the centeal GABA receptors in vivo, the com-
pound Ia was tested in micrcelectrophorstic expert
ments. Experiments were pecformed on lunbar dorsal
hern internenrones and Renshaw cells of cats anaesthe-
tized with pentobarbitone sodium. The approximate
potency of the depressant actions of the compound was
assessed relative to that of GABA on The basis of clec-
wcophoretic currents reguired to prodduce equal and
submaximal inhibitions of the Arng of the central new-
tones. The inhibitory sction of I8 on central neurones
was antagonized by the specific GABA antagonist bicu-
culline methochloride (BMC).

Telaiva Eeveciible anta-

Lompound 1o tha of GARA gonism by BMC
GABRA +++ ¥OI
In +++4 ¥tk

The compound Ta did not interact with the GABA
uptake system at concentrations of 5104 M, and it did
nol interact with the GABA metabolizing enzymes
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GABA2-oxo-glutarate aminotransfarase and L-gluta-
mate }.carboxylase at concentrations of 10— M.
Rased on the above-mentionad experiments, the com-
Pound la is a specific and very potent GADA agonist
Compound 12 has been comparad with muecimgl, the
st potent (IABA agonist s0 fur kntiwn, i a seres of
Pharmacalogicn] sxperinenty:

Toxicity
Compound Ta has been shown o be a wall-tolerated
bslance:

Aute Toukerty (Mlce)
LB gk
S i k. hp PO,
Munrimat T Ik I
Compourd Is ABC Bl 145 > 300

Thug, compeund 1n is considerably less toxic than mus-
cimol. .
Injections e Substantia Migra in Rats
{2} Bilateral njections. §.1, 4.5, and 1.0 pg of Ia HBr
have been injected. The raty showed a pronoumedd
stereatyple behaviour. Ia was shoan o be weaker
than muscimol.
() Dnilatera] injections 0.1 and 05 e of LaHbr
huve been injected. The rats showed a strong and

prolonged contralateral turning. Yz was found to be
wieaker than muscimal.

Fharmacological Fesuls in Mice

(=) Potentiation of methylphenidate-induoed grawing
{Bcheel- Krilger ct al.: Muscimo! differentially facilltates
Stereotypy bol antagonizes motility induced by dopam-
inergic drugs. A comples GABA-DOPAMINE inter-
action, Life Scicnces, 1978, Vol. 22, 75-84)

EDsp engshey (the dows which camses patentistion in
$6F% o the pnigals)
Twszimed 2HBr v
Compound Ta.HBY 30

(&) Antagonism of morphine-induce)] motility (Chrls-
tengen of al.: Muscimnol antagmizes morphine hypermo-
tility without potentistion of analgesia. Fwropean I
Pharmacal.. 1978, 48, 459-462).

MED mg/hg fmidimwmn effeclive doae)
Tuocimed HBr o4
Compoand Io,HBr 149

{c) Antagonism of isoniazide-indueed convulsions
(Medification (tmce, twa limes lower concentration of
lvoniazide) of Mao et al.: Bvidence for an involvement
of GABA in the mediation of cerchellar o-GMP de-
crease and the amiconvalsant action of diszepam. Mau-

nyn-Smiedebergs Avch. Pharmegpl. 1975, 235,
359..37E), :
MED mg/kg fminimunt ofestlee dose)
Muscimo], HHC 0&
Comround s, HBr [

i
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6
Conditizhs and procedure for isontazide anlagonism
11
Mice, male, 20-25 g.
Tsoniazide 300 ma/kp 5.,
Macrclon cages rype I1,

The test compoond is miscted 1.p. it the doses B, }, §
and 1732 of the determited “i.v. LD¥sp”. Incase of insol-
uble substances, the doses @, 3, 1718 and 1/54 of the
datermined "i-p. LEsg" are used, Five mice are wsed for
each dose leve], Immediately after administration of test
subitaters: isOhiazlde 300 mgskg is injected e Thie
doée of isoniaxide induces intermitient tonic clonic sei.
zures within &) minmes. The calculations ate periormed
85 o0 “on line procedure” on the EDP-terminal. The
results are recorded as % increape in time until corvul-
sioms gecur s in addition the Teast dose (MEDY) which
shows significant effect (minimal effective dose, cxlon-
fated] by means of van der Waerden-test).

Conclosion

Based on these experiments, compoand Ta has heen
shown to be & potent GABA agonist. Compound Ia is
weaker than muscimol but considerably less tose,

The componnds of formula I may be prepared by

() subjecting m compodnd of the gemeral foomals ¥

?W v
s

q
N
_/

o

in which Z is hydrogen or an amino-protecting group
repdily removable, e.g. by hydrolysis, suilebly 2 group
R o defined above or a trityl or formyl group, and W
iz hydrogen or a group readily remavable, c.g. by hy-
dralyeis, o vield the ftee Aydroxy group, sl 2= a
lewer alkyl group, aralkyl, tetrabydropyranyl, acetyl,
arylsulfonyl, r lower alkgxyearbonyl, with the proviso
that at Jeast one of Z and W in formula V iz differcnt
from hydrogen; 1o removal of any group W different
from hydrogen and, for the preparation of compound
Ia, removal of any aming-proteciing group Z, if desired,
converting the compound of formule Ta obtained a5 a
galt thereof, inta the rwitterion form thereof by trear-
menl with 2 haee or inta another salt, and, if desined,
converting the compound Tu, when obrained, into a
compound I in which B is different from hydrogen, by
treatment with & reactive derivative of acetic acil or
with an ester of the geaeral formula

I
X—C—OR

whersin X' i3 g leaving groep, and Rs 3 as defined
abowve, or

(0} for the preparation of 2 compound of the general
fermula Iin which B is different from hydrogen, sub-
jecting a compound of the general formula TX"
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NHOH X

; |
l’.‘%n
R— g

in which R" is as defined above, except hydrogen, to
bydredysis and cychzatios, and
if desired, converting a resulting compound in which
R" jg different from hydrogen, into a salt thexenf.

An example of a full synthesis of the compound Ie
from a known starting meterial appeers from the exam-
ples and from the below Reaction Schome I:

_REACTION SCHEME I

?Czlis
E"-h
Ng/ - ., Kot
H2 7
Ch; "0, Hel 2
Efj o
OCHy
?ﬂzﬂ:
CHy=OH
C%a i H
N CH;—OH
_ﬁ
o=c" e Ts—0OH, beneens
|
CCH
{Iva}
?‘Cﬂ{.‘f
Cop a
NHZOH
N k—'ﬁ
o=c~" \U) <
| L]
OCH3
(W11la}
I
Co

o o ::C'l uﬁﬁ;

N
a=g”
Y
OCH3
[Cxg)
ol
H
0=? of
OiTHy

v

1

1%

3

R+

35
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oo 5%

M{C:Hs)a
““TN = Pune | W

ofee of

i (Il
Ta—0H = prclucn=walfomic asid

Compound I'Va in reaction scheme 118 3 key intermedi-

&0

ale in the above synthesis and in other syntheses of the 85

campounds of the present invention. Similar key inter-
mediates may contain other hydrolysable N-protecting
groups and odser lower gley] groups, and henss, in #5

8
broed concept, this novel key intermediate of the pres-
ent invertion has the general formula IV

Oalk v

*
o

O

in which Ak I# & lower alky] groop and Z iz hydrogen
or an amino-protecting group readily removable, eg.
by hydrolysis, suitably a group B {as defined sbove} ar
a trityl or formyl group. Hence, specific examples of Z
are the following: hydrogen, methoxycarbonyl, ethax-
yoarhonyl, propyloxycatbonyl, tert.butyloxycarbonyl,
penzyloxycarbonyl, p-chiorobenzylonycarbonyl, trityl,
formmyl, acetyl, Other novel intermediates according to
the present invention are the compounds of the formu-
laz ¥Ila and IXa in reacton scheme [, and also the
generic classes which they represent, which is, com-
pounds of the general formula VIIF

? wir

C

A

o)
M

in which Z is as defined above, T is 4 group cenvertible,
by hydrolysis, into an oxo group, &£, an acetal group
such as #thylene dioxy, and Qs a leaving group which,
on reaction with hydroxylamine, forms a hjrdrm:al.mic
acid group, examples of ) being halogen, especially
chlorine and bromine, hydroxy, the residuc of an acid,
the residue of an activated amide, the residuc of an
activated ester, lower alkoxy, and the like, and com-
pounds of the general formuola IX'

]iﬂHOH X
C

%D
Z—N

T

in whick Z and T are as defined above, and glzo, at the
stage of compound ¥a (which is both a compound of
the general formula I znd an intermidiate for the prepa-
ration of compounds of the general formula I} an inter-
medlate may bi psed which ip generalized Torm hes the
farmula V shove, .

An interesting aspect of the present inventicn it the
compound Ia &g intermediste in the preparation of com-
pounds of formula 1 in which B is different from hy-
drogen.

The present invention also relates to the total se-
quence of synthesis stages [IV— VI IX =V L and
to the final stages theesof, ie., VI —IK'—V—I and
IH{' V-l

The conversion of ethyl 1-benzyl-3-oxo-piperidine-d-
carboxylate irto the intermediate 1V as exemplified by
IVa, is usually performed in lower alkanols, £.g. ethanol
or ethanol/water, The remaval of the N-benzyl group
may be affscled with gaseons hydrogen in the pressnce

A3
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of a hydrogenation catalys, c.g. platinom, palladium or
Raney nickel. The alkyl J-oxo-piperidine-4-carboxylate
formes is dissolved, .. in water, and treated with 2n
acid acceptor, e.g. aliali carbonate, and an ester of
chlorofgrmic acid, =g methyl chloroformate. The tem- 5
pecatuce i3 kept near F C. ductng the reaction. The
compound IV is isolated by exiraction into an organie
spdvent followed by evaporation of 1he solvent.

The formation of the compound of formala V117 as

exemplified by the ethylene acewal 'VIIIa & usnafly per- 10

formed in & solvenl, e.g. benzene, which forns an zzeo-
traplc mixture with water. The rezction is preferably

10

kept bebwesn room temperaire and che boiling poinl of
the solvent. Tha reaction Bme ia usually short, c.g. less
than 1 hour. The Ia salt may be jsolated by evaporation
of the seivent, The Fa st may be raasformed imia Tz by
twsatment with a base, e.g, a tertiary amine, in 8 selvent,
wually a mixture of water and a lower alkanol. Com-
pound Iz may be transformed inte anothsar salt as de-
serbed above,

An interssling synthesis is ijlustirated in the below
renction scheme I in which s compound of the general
formula I, a8 examplified by the compound la, is pre-
pared:

REACTION SCHEME |1

o
C;m D%C’N: *“N"?
g’ 0 L Eg:m!, eI oy
q“b?f' N -ha Via)
QCH3 ave

OH

L

[
DCH; {Va}

carried out at reflux temperatupe and with 2 strong acid, 25

¢.g. a sulfonic acid as catabyse

The hydroxamic acid 1X* ns eremplificd by IXa is
synthesized by reacting VIIIn with hydroxylamine,
preferably in water or & lower alephol, e.g. methann)

and wmally at 3 temperature betwesn —20" €. and 40

room temperaiurs, preferably at 0°-10° C. The com-
pound may be isolated and purified by « manner known
pet 58, eg. column chromaragraphy. When ) in for-
mula ¥IIT' is & halogen or the residue of an acid, the

reaction is effected in the presence of & base, Alterna- 45

tively, the piperidine carboxylic acid iteelf {VIIL,
O=0H) may be reacted with hydroxylamine in the
presence of 2 condending agent, c.g. dicyclahexyl car-
bodiimide ar carbanyldimidazale. As solvent, an inert

solvent, c.g. methylene chloride or chleraform can be 50

need,

The hydrolysia of the the acelal group of IXa or,
quite genarally, the conversion of T in compounds of
formula IX' intn an axo group, followsd by cyclization
to a compound of formula V as exesmplifed by Va may
be effected by an aqueows gohation of & strong ecid
optionally also containin g acetic avid, eg. concenirated
hydrachlorc acid or TO% perchloric acid a1 & tempera-
ture betweer 0° C. and 100" ., preferably ar 50°-80° .

Lh

The compoud V may be isofated by exizaction wdithan 0

organic solvent or by evaporation of the water. The
compound can ke purificd by column chromatography
or by crystallization

Romoval of the prolecting proup Z and/or W in

compound Vo may be effected with a sitong inorganic 63

acid, e.g. hydrochloric ot hydrobromic seld, In a sol-
vent, e, glacil soetic adid or wakde, 0 & mikong of
waler und glacial acetic acid, The temperature may be

5

0K o
‘HBr M{CaHak
N, I N T!EE}HN I )T.Hﬂr aﬂmﬁﬂ N
- -
=y o o
{La)

(T} palt

The reaction of 2 compound of the general foroula IV
a1 exemplified by TVa with hydroxylamine may give a
tndxture af & compournd of the geoersl fornula ¥V oand
the corresponding isemeric compound V 48 cxemplificd
by Vu and Vie, The regciop may be effected at a tam-
peratuce between —30° . and 50% ., preferably be-
twesn — 30" and — 10" C, The solvent i usually water
at & ower alkznnl or mintures thereod.

The process illustraied in reaction schome 101, al-
though yielding & mirture of two isomers, i neverthe-
lss advantegeous. It is very ime-saving in that it avoids
the protection of {he Gxn group in compounds of the
gonctal Eaemls 1V and (he subsequent hydmxamic ueid
formedon, The coanpotnds Formed in the teaction of TV
with bydrozylamite, 2z axemplified by Va and Via, are
easily separated by manners known per s¢, &.g. by col-
wmn chromatography.

When it is desired to prepare compounds of the gen-
eral formula Fin which B" js diffcrenl from hydrogen,
oic may cither omit The remowval of the group Z if the
graup Z has the same jdentity as the desired group R,
0T one may introdues spch group R into the compound
of the general formula [e,

The introduction of the group R may be parformed
by manners known per s Thus, for example, when B
it & group of the above formule VEL the introducticn
mey be paformed by teeatment of compoond In with
the approptiate formic ecid ester of the general formula

N—C—ORs
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wherein X' is a leaving group, especially halogen, azido,
etc., in the presence of an #cid acceptor, for example an
alkali carbonate, For example, the BOC-derivativa can
be made by means of tert.buty] azikdoformarte. When R
i¢ aceiyl, a reactive derivative of acetic azid, ©.g. acetyl
chloride or acetanhydride may be used for the intradue-
tien of the group R*.

The compounds of the formula 1, and galts thereol
may be formeulated for administration in any convenjent
way by analogy with other pharmaceuticals.

Thus, the composition comprising the compounds of
the invention may e in the form of pharmaceutical
pieparations, e.g. in solid, semisolid or Niquid form,
which contain the astive compound of the invention in
admixture with a pharmaceutical organic or inorganic
carmier or excipient suitable for enternel or parenteral
application. The active ingredient may, e.g., be formu-
Ixted with the usual carriers for tablets, pellets, capsules,
Suppositories, sclutions, emulsions, aquesus suspensions
and other suitable sdministration forms. Bxamples of
carTiers are glucose, lactose, gum acacia, gelatin, manni-
1o, starch paste, magnesiom trisilicate, tale, corn starch,
keratin, colloidal silica, potato statch, urea, and other
carriess stitable for use in manufacturing compositions
in solid, semisolid, ot liquid form, and in addition auxil-
ry, gtabilizing, thickening, colouring, flavouring, and
Preservative agents can be contained in the composition
of this invention.

The active compound is included in the compositions
of the invention in an amount sufficient to produce the
desired therzpeutical effeet upon administeation. The
dosage or therapeutically effective quantity of the com-
Povmd varics and also depends upon the age and condi-
tion of esch individual patient being treated.

A preferred tablet or capsule formulation for oral
administration contains 0.1-200 mg, preferably 1-100,
sspecizlly 5-530, mg of 8 compound of the formula E or
a salt thereof per unit dosage which may be administeret
-4 times per day or as a sustzined release composition.

Injestion preparations preferably coatain 0. 1-200 mg,
preferably 1- 100, especially 550, mg of a compound of
the formula I or & salt thereof per unit dosage. A pre-
ferred injected dose is aboui 0.5 ta 2 ml.

The invention also relates to the wse of the com-
pounds of the general formula I and salts thersof
medicaments for treating GABA system malfunction-
related diseases, and a process of treating GABA sys-
tem raalfunctlon-related diseases in human beings by

H

5

35

45

administering, to the human being, an effective dose of 2

& compound of the general formula I, or 4 szl thereof,

In the above-mentioned compositions and the above-
mentioned ubes, it may be suitable or preferred to com-
bihe the compounds of the general formula T or 2 salt
thereof with mincr tranguillizers such as benzodiaze-
Pites ar neurcleptics, for example butyrophenoies such
a5 haloperidol, phenothiezines such a5 chloroproma-
zing, thioxanthens, and the like. In such combinations,
compositions and combined usages, the ncuroleptics rre
switably administered in their effective amonnts or, in a
preferred cmbodiment in lower amounts than the
a:m:runm in which they would be effective when used
alone,

The invention it forther ilustrated by the below
working examples. All compounds prepared according
to the working examples have been subjected to ele-
mental analysis for C, H, N and halogen, when present,
and all agresd within=0.3%% with the celculated values.

35
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EXAMPLE 1. {REACTION SCHERME 1).

(a} Ethyl
l-methoxyearbonyl-3-oxopiperidine4-carboxylate
(I[¥a)

A solution of ethyl 1-benzyl-Foxopiperidine.car-
boxylate (Iselin, B. M. aid Holfmann, K., Helv. Chim.
Acta, 1954, 37, 176) (14.0 &; 47 mmol) in aquecus etha-
nol (300 ml; 50%) was hydrogenated (ca 300 kPa) in a
PARR hydrogenation apparatus by using a 10% Pd-C
catalyst (1.4 g). The reaction mixture was filtered and
evaporabed o drynesd il vacuo, To an ks coclad sola-
tionn of the residue in water (30 ml) was added with
stirring an iced solation of potassiom carbonate {194 g;
140 mmol} in water (20 ml) followed by addition of
methyl chloroformate (11.3 g; 120 mmel). Stirring was
continved at & C for 30 minuies and at 25* C. for 30
minutes. The mixiure was extracted with three 100 ml
portions of ether, The combined and dried [NepS04)
ether phases were evaporated in vacuo to give 1000 g of
crude product. Ball-tube distillation at 40-130 Pa {oven
temmperaters 1N C) gave I'Va (9.0 g; 849%) a5 a colour-
Yess oil, which slowly crystellized, m.p. 36'-38* £ IR
{Tilm): 2930-2850 {several bands, m-s), 1700 (s). 1655 (5),
1620 fm) cm—!. TH NMRE. (CCls): §12.3 (1H, 5, 413 (q,
I 7 Hz) and 4.0-3.9 {m) (e total of 4H), 3,623 {3H, =3, 3,43
(ZH, t, J 6 Hz), 2.4-2.1 (2H, m), L3O 3H, t, T 7 H2).

(b) Ethyl
1-methoxyearbonyl-3-oxopiperidine-4-carboxylate
sthylene acetal (VIITa)

A mixture of ethyl l-methoxycarbonyl-3-oxopipen-
dine-d-carboxylate {3.0 g; 39 mmol), cthylene glycol
{100 mil}, 4-tolveresalionic acid (.7 g} and bhanzene
{500 ml) was refluxed for & days using a Dean-Seack
water separator. The mixture was washed with aqueans
sodivn cacbonate {300 mil; 1 M), water (300 ml}, and
seturated aqueous sodium chloride {300 mi). The or-
ganic phase was dried (KaC03) and evaporated in
vachr to give &6 of an cil. CC [zilica gel (Woelm
0.063-0.1 mm): 150 g, eluvents: methylene chioride o
which cthyl acetate (20-35%) was added] followed by
Ball-tube digtilation ot 40 Po {oven emperaturc 170 C.)
gave ¥IIIz (7.0 g; 6555) as a colourless oil. IR {film):
2970 (%), 2900 (g), 1730 (5) em~1. 1H NMR {CCly): 5405
(o J 7 Hz) and 292 (5) {a total of 6H), 3.60 (5] and
3.7-3.0 (m) (a total of 7H), 2.8-2.5 (1H, 1), 2.2-1.6 {3H,
m], 1.23 {3H, t, ¥ 7 Hz).

)
l-Methoxycarbonyl-1-oxopiperidine-4—cartmhydrox-
amic acid ethylene acetal {IXa).

T a stirred and iced sofution of potagsicmt hydroxide
(7.3 g 130 mmel) in wethanol {30 ml) was added hy-
droxylammgnium chloride (6.9 z; 100 mmol). Aflier
stitring at 0" C. For fizrther 30 muinutes a sclution of cthyl
l-methoxycarbonyl-3-oxopiperdine-d-carboxylate eth-
ylene acetal {68 g: 25 mmol) in ethanol {20 ml) was
added, and the mixture was left at 8° C. for 8 days. Upon
addition of glacial acelic acid {15 ml) and Mieration the
filirate waz evaporated in vacuo to give 8 treacly mass.
O {silica gel {Woelm 0.063-0.1 mm): 250 g ejuents:
ethyl agetnte (o which methanol {15-2696) and formic
acid (1%) was added] afforded IXa {1.9 g; 29%) was a
crystalline and TLC-pure substance [Re 0.23; eluent:
ethyl acetate-metharol-formic zcid (90:5:1)]. An analyt-
wal sample was recrystallized (ethanol-benzene) to give

s
A
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IXn as colovrless crysials, map: 1500°-1520° C. IR
(KBr): 3700-3350 (mj, 3280 (m), 2210 {1), 3055 (w),
IN0CT-2870 {geveral bands, w-m), 1590 (&), 1540 {a), 1550
(W) em-—l,
S10.5-10.1 (iH, m), 943 (1H, m), .93 (8}, 1.60 ),
and 4. 1-3.1 (i) (a totel of 11H], 2.8-L6 {1H, m), 2.2-1.9
(ZH, m}.

() Methyl
L-hydrony-4,5,6, Tstrahydrobscxazolo 5 4-c]pyridine-
Gcarboxylate (Val.

A solution ef 1-methoxycarbonyl-1-oxopiperidine-4-
carbahydrozamic acid ethylene acetsl (750 mg 2.9
mmol) in concentrated hydeochlonce azid (L3 mi} wes
heated to 70° C. for 10 minutes. The mixture was evapo-

'H NMR [CDO-DMSO-d; (11 P

3

rated in vacr o give a black oil. £O [sitica gel (Woelm |

0.063-0.1 mm): 60 g; eloents: benzene to which ethyl
dcctate (40-709%) and formi: acid (19%) was added]
gave crystalline end TLC-pore Va (244 mg; 439) [Re
027 elueml: Bensene-sthyl  acetate-formic  acid
(50:30:13]. An analytical sample wos recrystallizsd (hen-
iene-cycloherane) to give pure Va as coloorless crys-
tals, mp. 136.0-138.0" C. TR (KRr): 5700-1300 {m),
A300-2500 (soveral bands, w-m), 1655 (5), 1525 {t),
1450 {8) om—1. UV [methano! {log )]: 212 (3,64} om. 'H
NMR {CECls): 51006 (13, (&), 443 (2H, 5, 370 (%) and
3.8-3.5 (i) (o total of SH), 2.6-2.3 (2H. b).

A-Hydroxy-4,5,5, T-tetrehydroisoxazola[5,4pyridinivm
bromide (Ta (i) :

A, solutdon of methyl 3hydroxy-4$,5.6,7-tetrahy-
droizoxazalol’ dclpyridine-b-carborylate {309 mg; L6
mmol) in a solutlen of hydrogen bromdde in. glacial
aceric acid {3 ml; 435%) was refluxed for 15 minutes.
Upan svaparation 1o drymese o vache the residoe wis
treated with the pame reagent (3 mi) for further 15 min-
utes. Bvaporation of the reaction minture to dryness in
vacno and recrystallization (methanol-ethery of the
residus gave Ia (selt) {193 mg; 5690) as faintly reddish
crystal, m.p. 162-163* C. (decomp). TR (KBrh:
J00-3300 (), 3070 {5), 3000-2300 (3zveral bands, m-3),
1670 (o), 1588 ¢m), 1523 (5), 1505 (w)cm—1, UV {meth-
anl) <210 nm. '"H NMR [D:0O {(sodinm 3-(trimethy]-
gilyl-propancsaforeate wes uyed as an intornal stan-
dard}j: 54.77 (ce 5H, &), 43 (2H. . J ! Hz), 2734
(ZH, g, ¥ 6 and T Hz), 30-2.7 {2H, i)

([} 4,5,4,7-Tetrahydroisorazolo]5,4-c]pyridin-3-ol

enrtterion (la).

To & =solution of 3-hydroxy-d, 5,8, T-tetrahydroigox-
azolo(5 4-c]pyridiniom bromide (77 mg; 4.35 mmol)
water (0.6 mi) was slded @ solution of tnethylamine {39
mg; 3.3 inmel) in cthanol {06 mi). The mixtone wa loft
at 25° ., for 2 hours. Is (42 mg; 6%} was isolated as
colourless crystals, mp, 242%244° C. fdecomp.). 1R
(K Bc): 3700-290¢ {3), 29001900 (several bands, m-5),
1670 (5}, 1625 {m) cm—1, UV [methanol (log )] 212
(3484 o, pBle velues (HzD, 257 O 44420003,
A5 0.04,

11
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-EXAMPLE 2 (REACTION SCHEME [17

Methyl
Ahydroxy-4,5.6,7-tetrahyd roisoxazolo[ 5 4-clpyridine-
t-carboxylate (VWa) and mathyl
1,4, 56,7, Ta-bexabydea- -axolsaznzalo]3,4c]pyridins-5-
carboaylate {VIn)

To an iced soluton of sodivm hydroxide (9.6 g; 0.24
mol) and hydroxylammonium chloride (334 g-, 012
mol) in water (100 ml) was added with stirtimg ethyl
1-methoxycarbonyl-1-oxapiperidine-4-carhoxylats
(229 g; 0,1 mal). Upon slamding at 3* C. for 5 hours the
solution was evaporatsd 1o drynes in vacuo. The res-
doc was disolved in concentraled hydeochlorie acid
{75 ml) and heated to 707 C. for 10 minutes. The milxoore
was evaporated in vacuo to the formation of & black
regldue, sitich was sxtrocted with theee 100 ml poclions
of chloroform. The combined chlomforn phases weres
dried (Maz504) and evaporated in vacoa to the forma-
tion of & biack semisobid residus, TLC ({silica gel Fisa),
clusnt;  benzenc-othyl acctte-formmic amd (25:25:1))
showed the presence of two compounds with R mvalnes
031 and 016 coresponding to VA and Vi, respec-
tively, Column chrometography (silica gel: 300 g; elu.
ént: banzens—ethy) acetate-formic acid (30:26: 1) lead o
Vaand Vi,

EXAMPLE 3
Methyl
S-hydroxy-4, 5,6, 7-tetrahydro[5.4-c[pyrdine-b-carboxy-
Iate {¥2) (Reaction Scheme I)

A solution of the hydroxamic acid {(IXa) (1O g) in
perchloric ecid (709, 35 ml) was heated to 63 C, for 30
minutes, Upon cooling, NaOH (40 m); 289%) was added
with stirring and conling, The mixtore wis extractod
with three 30 ml portions of chloroforrn. The comibimed
and dried (Mg504) chloredorm phases were filtered and
cyaporated 1o dryness in vacuo to form a residus which
was dissolved in ethyl acetate (50 ml). Upon standing
and cooling, Ve was isolated a3 eryvials (6.3 g 829%).
Isolation and washing twice with 30 mi portons of
sthyl scelale vielded crystalline ¥a, mp. 139*-141* C.

lostesd of heating to 807 C. for 30 minutes, the same
reault may be achieved on ptanding at ambdent lecpera-
lure for 16 hours.

4,56, T-Tetrahydroisooarolo] 54-clpyndine-3-of
rwitlerton (Ea)

A solotlhom of methyl -hydroay-4,56,7-ewruhy-
droisoxazola[S,4-clpyridine-t-carboxylate {a) (37 g) in
hydtagen bromide in glacial acctic acld {33% HBr, 230
ml) was left for 16 hours at ambient temperpture. Bvap-
quration to dryness in vaceo gave the HBr slt of Ia ssa
yellowish crystalline material, which was dissolved in
mixture of water (100 ml) and ethanol (200 mi). Trieth-
ylamine was added until pH &5, which coused 1a £Wik-
1eriom ) ¢rystallize, Upon standing for 3 hours at 57 €
aned filiration, the precipilale was washed on the filier
with & mixture of water {35 mi} and cthanol (50 ) to
give the zwitterion {26 g; 95%) 2s a white cryatalline
malerial, mup, 242°.244° C, (decomp).

[ claim:

1. Compeunds of the genetal formals €

wog

e



4,278,676

wherzin R is hydrogen, acety] or a group of the gen-
cral formula VII

llfiil Vil
Ry—0—{—

whersin Rs iz Cp.y glkyl; phenyl; phenyl substituted in
the 4-pesition with halogen, Cy4 lower-alkoay, or Cru
lower-alkyl; or phenyl-Cs alkyl in which the phenyl
group may be substituted in the 4-position with helogen,
Cle loweralkoxy, or Ci4 lower-alkyl, and phar-
macenically-acceplable salis thereof.

2. A compound according to claim 1, charactenized in
that it i 4, 5,6, 7-tetrahydraisoxazolo]5,4-clpyridine-3-ol,
or & pharmzcentically-acceptable salt thersof,

3. Compounds of the general formula ¥

wherein Z is hydrogen or an amine-protecting gronp,
and W iz hydrogen of a groun temovable with the ald of
hydrolysis te yeld fhe fres hydroxy proup, with the
praviss that at least one of Z and W is different from
kydrogen.

4. A pharmaceutical composition wsefnl for ite
(GABA-agonist activity comprising, 2 an active GABA
system-affecting ingredient, an effective GABA-1ys-
tem-affecting amcuat of a compound of the general
formola I as stated in claim 1 or a pharmaceuticaily-
acceptable salt thersof together with a pharmaceuvtical
carpier OF exciplent.

§. A pharmaceutical composition according to claim
4 which additionally contains a tninor teanguillizer o a
aeurolephis. .

4. A method for trealing (GABA system mailunclion-
telated diseases in living animals by administering, to
the animal, a therapentically-effestive GABA-system-
affecting dos< of 8 compound of the generat formulz 1 as
defined in claim 1, or a pharmacentically-acceptable salt
thereodf.

7. The method of reating a subject suffering from
gamma-aminobotyric acid system malfunction-related
ailments, comprising the step of administering to the
szid subject an efiective therapeutic amount of a com-
paund of claim 1.

8. The method of claim 7 wherein the compound is 2
compound of claim 2.

9. A pharmaceutical composition svitable for use in
the treatment of gamma-amincbutyric acid system rmal-
function-related ailments, comprising as active ingredi-
ent a therapeutically-effective amount of a compound of
claim 1, together with a pharmaceutically acceptable
carrier.

15
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“10. The coraposition of claim 9, wherein the com-
pound is & compound of claim 2. _
11. A process for preparing a compound of the gen-
etal formula 1

O I

I
c

ise

G

whetein B is acetyl or a group of the general formula
v

0 VvII
]
Rs—0O—C—

wherein Rs 1s Ciy alkyl; phenyl substitated in the 4-
position with halogen, Cj4 lower-alkoxy, or Cj lower-
alkyl; or phenyl €14 alky) in which the phenyl group
tnay be substituted in the &positlon with balogen, Cr.s
lower-alkoxy, or Ci4 lower-alkyl; and salts Vhereof,
characterized by subjecting a componnd of the general
formula X"

NHOH X~

)
c
=g
R'—N

in which R" iz as defined above, and T is a growj: COR-
vertible into an 0xo group with the aid of hydrolysis, 1o
hydrolysis and cyclization with water and an acid cycli-
zatinn sgent to produce the desired compound of for-
muia L

12, Provess of claim 11, wherein the resulting com-
pound I is converted inte & salt thereof.

13. The mathod of claim 7, whersin R” in the com-
pound is bydrogen. o
14. A composition according to claim 9, whersin R

in the compound is bydeogen,
15. A compound of claim 3 wherein 2 is selected
from the group consisting of hydrogen, formyl. acetyl,

D
1
Rs—0LC—

wherein Bs i Crp alkyl, pheryl, phenyl substituted in
the 4-position with halogen, C\ lower-alkoxy, of Ct4
lower-alkyl, phenyl Cy4 alkyl, and phenyl Cia 2lkyl
substituted in the 4-position of the ring with halogen,
1 lower-alkoxy, o Cig lower-alkyl, amd W is se-
Jected from the group consisting of hydrogen, lower
alkyl, aralkyl, tetrehydropycanyl, acetyl, arylsulfonyl,
and lower-alkoxycarbonyl,

16. A compound of claim 3 wherein Z is selected
from the group consisting of hydrogen, methosycar-
bonyl, ethoxycarbonyl, propylosycarbonyl.  tert-
Jbutyloxycarbonyl, benzyloxycacbonyl, p-chlorobm-
ryloxycarbomyl, trityl, formy!, and acetyl, apd W is
selected from the group consisting of hydrogen, lower-
alkyl, aralkyl, teteahydropyranyl, scetyl, arylsulionyl,
and Iower—all:ux:.rca::m:::,r],.

®
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NQ, : 4,278,678
DATED : July 14, 1981
INVENTOR(E} 1 Powl FXrogsgaard-Tarsen

Page 1 of 2

It 15 cortified that error appears in the above—ddentified patent ang that ssig Letters Patent

5 heraby comecied as shown Delow,
On the Title Page,
[75] Inventor: {the address);

ghonld read — oy —

Col. 2, line 46 (second line to the right of the third figure):"(p."

shold read == (B, -~
Col, 3, first forpla in that oplumyg

%.5.4 T-t:luhyd:mwmh[s,.l.q]pyn&u i-nl'p

Col. &6, line 16}

"2llerod,”
[57) mbstract, second column, second line after fourth fommula; "oxy

should resd ~- pllendd, —-

"o (first otouwrrenee) ghould resd -— an ==

Col. 7, last foemula in that oolumn {approsvimately line 55):

n n MR

L)
it

)
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PATENT NO,

DATED

INVENTOR(S) :

UNTTED STATES PATENT AND TRADEMARK DFHCE
CERTIFICATE OF CORRECTION

4,278,676
July 14, 1981
Povl Krogsgasrd-larsen

Page 2 of 2

It is certifted that error appears in the. above—identified patent and that said Letters Paent

is hereby corrected as shown below:
"intemmidia

ol. B, line 82;
Col. 9, line 52; delete "+the" (second ocourrence)

Col. 10,
Cel. 11,
Col. 11,
Col. 12,
Col. 12,
Col. 13,
Col. 13,
Col. 13,
Col. 15,

—— (ABR-SySteme =

line 11:
line 16:
line 3%9;
iline 59;
line &5;

"examplifl
"enternal" should read = enteral =-

"administeret” should read —- administered ~—
"ethanol” should read — methanol ==
"was” (second coourrence) should read - a8 —

" should read — intermedia
" should read — axarplified -—

line 4; insert.—-]-— after "(1l:1}"
line 34; "3=-Hyxhroxy-4,5,5,7-" should read -— 3-Hydroxy-4,5,6,7- -~

line 34;

* 15, 4—pyridiniu" should read =~ {5.4-clpyridindom --

line 41; insext — = —= after "GaRA" (serond ocourrence) to read

Col. 16, line 20; "alkyl; phenyl™ ghould read =-- alkyl; phenyl; phenyl —-

.{ Col. 16, lines 62;

[SEAL)

"rert=" ghould read == tert. =-

Signed and Sealed this
Twentysevens Day of sy 112

GERALD J. MOSSINGHOFF
Altesting Officer Commissioner of Pareniy oid Trodemorks
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SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: OficioN}:ng 5o
Emilio Farrerc "
Apoderado
ASUNTO: Radicacidn PCTN®  05-129157

Tramite 011

Evento 379

Actuacidn 440

Folios 055

Can fundamento en lo previsto por €l articulo 43 de la Decision 486 de la Comision de
'a Comunidad Andina, se !e comunica que la oposicion presentada por el doctor José
Luis Reyes Villamizar, en su calidad de apoderado del Laboratorio Franco Colombiano
Lafrancol S.A., reine los requisitos formales exigidos por la ley al momente de su
presentacidn.

En cumplimiento de lo dispuesto en |a citada norma, se le concede el temino de
sesenta {60) dias habiles siguientes a la fecha de notificacion del presente oficio, para
que haga valer sus argumentaciones y presente prugbas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo guinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Division de Nuavas Creaciones.
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El anterior oficic fue notificado por fijacion en lista de fecha,
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