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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

REF: SOLICITUD No. : 00058156
SOLICITANTE : LILLYICOS LLC.
FECHA SOLICITUD : AGOSTO 2, 2000
PATENTE: PRODUCTOS FARMACEUTICOS CON B-CARBOLINA

SOLICITUD DE ESTUDIO DE FONDO

DILIA RODRIGUEZ D ALEMAN, en mi condici6n de apoderada de la Sociedad
solicitante, por el presente escrito atentamente solicito a Usted que habiéndose
surtido la publicaciébn de la presente solicitud, en la Gaceta de la Propiedad
Industrial N°.520 de fecha Septiembre 27 de 2002 se proceda con el estudlo de

Fondo.

Para tal fin me permito anexar la tasa correspondiente.

Agradezco continuar con el presente tramite.

Sefior Jefe,

DILIA'RODRIGUEZ D '\éMAN
C.C.41.654.882d goté

T.P. 20824 del C'S.J.
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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 00-58156

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE PUBLICADO EN
LA GACETA DE PROPIEDAD INDUSTRIAL No 520, DE FECHA 27 DE SEPTIEMBRE DE 2002, EL

TERMINO HABIL SENALADO POR LA LEY EXPIRA EL 26 DE DICIEMBRE DE 2002.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de patentabilidad
so pena de que la solicitud caiga en abandono, de acuerdo con o establecido en el Articulo
44 de la Decislon
486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

S| - NO _,&_

Carrera 13 No. 27-00 Plso5y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mall: Info@sic.aov.co
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ACETAMIDE DERIVATIVE HAVING DEFINED PARTICLE SIIE

BACKGROUND OF THE INVENTION

This invention ralates to the acstamidsa derivative
modafinil. Modafinil (C13H15NO2S)}, is 2-(benzhydryl-
sulfinyl)acetanide, and is also known as
2=[ (diphenylmethyl) sulfinyl] acetamide.

Modafinil has been described as presenting a
"neurcpsychopharmsacological spectrum characterized by the
presence of aexcitation with hyperactivity and of
hypermotility; and by the ahasance of stereaotypy (excapt
in high doses) and of potantialisation of the effects of
apomorphine and amphetamine® (U.8. Patent 4,177,290;
harainaftar the " ‘250 patent," which is incorporated
herein by refersnce). A single administration of
modafinil results in increased locomotor activity in mice
and increased nocturnal activity in monkeys (Duteil et
al., Eur. J. Pharmacol. 18Q:49 (1990)). The
neuropsychopharsacological profile of modafinil has been
distinguished from that of amphetamines (Saletu at al.,
Int. J. clin. Pharm. Res. 2:183 (1989)). Modafinil ia
thought to modulate the central postsynaptic
alphal-adrenergic receptor, without participation of the
dopaminergic system (Duteil et al., supra). Modarinil
has been successfully tested in humans for treatment of
idiopathic hypersomnia and narcolepsy (Bastuji et al.,
Prog. Neuro-Psych. Biol. Psych. 12:695 (1588)).

Narcolepsy is a chronic disorder characterized by
intermittent sleep attacks, perslstent, excessive daytime
sleepiness and abnormal rapid eye movement ("REM") sleep
manifestations, such as sleep-onset REM pericds,
cataplexy, sleep paralysis and hypnagogic hallucinations,
or both (Assoc. of Sleep Disorders Centars, Sleep 2:1
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SUMMARY QF THE INVENTION

our invention discloses a pharmaceutical
composition conmprising modatinil in the form of
particles of a defined size, and the use of such
composition. W¥We have discovered that the size of
modafinil particles is important to the potancy and
safety profile of the drug. "Particls,” as used hsrein,
refers to an aggregated physical unit of the acetamide
compound, i.s., a piece or a grain of acetamide. For
example, Figures 2-5 provide photographic representations
of various modafinil particles f£rom lLots E-D and L-1.

As used herein, the term "mean,” when used in
referance to the sizs of modafinil particles, refers to
the sum of the size measurements of all measurable
particles measured divided by the total number of
particles measured. For example, for five measurable
particles which could be maasured, and vere determined to
have diameters of 20 microns, 23 microns, 20 microns, 38
microns and 20 microns, the mean diametsr would be 23.6—

microns. As used heraein, the term "dianmster” is a
volumetric messuremant based on the presumed spharical
shapa of modafinil particles.

As usad herain, the term "median," when used in
refarenca to tha size of modatinil particles, indicateas
that about 50% of all measurable particles measured have
a particle size less than the defined median particle
size valua, and that about 50% of all measurable
particles measured have a particle sirze grsater than the
defined median particle size valua. For exampla, for the
five particle values listed abhove, the median diameter
would bs 20 microns.

As used herain, the term "mode," when usaed in
rafarance to the size of modafinil particles, indicates
tha most frequently- occurring particle size valua. For
example, for the fiva particle values 1listed abova, thae

\&S
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Lot L~-1 (median particle size 50.18 um).

Fig. 8 1s a graph dapicting meaan plasma
concentration of modafinil in dogs following single oral
doses of modafinil from lots with different particle
sizes.

Fig. 9 is a graph depicting mean plasma
concantration of modafinil egquivalents, i.ae., modafinil
and modafinil acid metabolite, in dogs, following single
oral doses of modafinil from lots with different particlas
sizes.

II. The Invention

The invention results from our discovary that the
particle size, and the consistency of the particle size,
of modafinil can have a significant effaect on its potancy
and safety profile.

Tha first human trials for the use of modafinil to
traat narcolepsy took place outside of the United States
of America. The modafinil used in the initial studies
was prepared in non-commercial scale lots (referred to
herein as "early™ or "E® lots). Pursuant to our
discovery of the present invention, it was observed that
the early lots had a median particle size of between 80
microns ("um®") and 150 szm. In the initial safaty studies
conducted ocutside of the United States, early lot
modafinil wvas administersd to humans without reports of
clinically significant adverse avents in acute
administration.

Separate safety and efficacy studies of modafinil
were subsegquently conducted in the United States under
the direction of Cephalon, Inc. using modafinil lots
preparad by a method scaled up for commercial production
(referred to herein as "late" or "L" lots). When the
late lots of modafinil were administered to humans in the
United States, the initial clinical trial revealed the
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(um) (4m) (=) DEVIATION | EAN:MODE
BETWEEN
MEAN,
MEDIAN,
MODE
E-A 34.60 143.65 176.48 74.27 1:14.15:.
+/- 5.21 |+/~ 3.26 |+/-5.32 81
E-B 29.99 89.10 78.59 31.53 1:2.97:1
+/=1.09 |+/-4.28 |+/- 2.60 .13
E-C 28.27 79.00 101.00 17.10 2:2.79:.
+/= 4.10 J+7= 3.78 | +/- 40.92 78
E-D 22.14 94.05 158.63 68.28 1:4,25:.
+/= 0.76 !4/~ 13.75| +/- 63.81 59
L-1 21.40 50.18 56.56 18.73 1:2.34:.
+/- 2.52 | +/- 12.57 | +/~ 22.39 89
L-2 18.75 31.42 25.31 6.16 1:1.68:1
+/- 1.89 l+/- 3.57 | +/- 1.34 .24
*nma; +/- valves srestandard deatlone

Fig. 1 is a graph of particle dianater versus

percent cumulative particles for late Lots L~-1, L-2, and
for the early Lots E-A, E-B, E-C, and E-D.
percent cumulative particle size for Lots L-1 and L-2 wvas
batween spproximately 30 um and approximately 50 pm,

while the 50 pearcent cumulative particle size for Lots
E-A, E-B, E=C, and E-D wvas between approximataly 80 gm

and approximataly 140 gm.

The 50

In addition to the Hiac/Royko data, alectron

microscopy and optical microscopy were used to verify

modafinll particle size and morphology.

Representative

scanning electron micrographs of early Lot E-D are shown
in Fig. 2 (50x magnification) and in Fig. 3 (100x

wagnification).

Representative scanning slectron

wicrographs of late Lot L-1 are shown in Fig. 4 (50x
magnification} and Fig. 5 (100x magnification).



10

13

30

35

he— %

- 14 -

It im noted that the size of modafinil particles
may be determined by any of several conventional methods.
Methods usaeful for analyzing particle size within the
range of 100 Angstroms to 100 um, include, but ars not
limitad to: laser diffraction particle size analysis,
mechanical sieving, optical microscopy,
ultracentrifugation, sedimentation, air permeability,
slectron microscopy, scanning electron microscopy and
Coulter Counter taschniques. For a gensral reviev of
methods for detarmining particle size, smee Martin et al.,
Physical Pharmacy, Jrd Ed., Lea & Febiger, Philadelphia
(1983). Seae also O’Conner in Remington‘’s, infra.,
Section IX.

optical microscopy is useful for particla size
measuremsnt in the range of 0.2 um to 100 am. For
optical microscopy, an emulsion or suspension, diluted or
undiluted, is mounted on a slide or ruled call. The
aicroscope eyepiece is fitted with a micrometer by which
the size of the particles may be estimated.

Mechanical sleving uses a series of standard
sieves calibrated by tha National Bureau of Standards.
Nechanical sieves may bas used for screaning material as
fine as ¢4 um (No. )25 sieve). Sieves manufactured by
photo-etching and electroforming are avallable with
apartures from 90 um to 5 um.

Measurements cobtained using instruments and
techniques devaloped by Hiac/Royko are preferred. A
Hiac/Royco sizing counter utilizes the principle of
light-extinction {obscuration) for particle size
datection. The principle involved is that when a
particle suspended in a liquid passes through a sensor
microcell whera a laser beam is directed through a window
at the cell, the particles in the fluid block the laser
beam from a light-extinction photodiode (photodstector)
resulting in a loss of light intensity. This loss of



10

15

15

- 15 =
light intensity detected by ths photodetactor produces an
alectrical pulse for sach particle. Thase pulses are
proportional in amplitude to tha light intensity (light
extinction) which is a msasure of particle size.

VII. Effect of Modafinil Particle Size on Rate of

Modafinil Dissolution
We investigated the affect of modafinil particle

size on the rats of dissolution. The results of those
expaeriments are summarired in Fig. 6 and Fig. 7.

In the first experiment, 500 ml of deionized water
vas put in a 1-liter beaker and 30 mg of E-D or L-1 vas
added. The suspension vas stirred constantly with a 5 cm
Taflon-coated magnetic stir bar and a magnetic stir plate
(Thermolyna model 7 546723). Samples of 1 ml each wvers
taken at times 0, 1, 5, 10, 15, 20, 258, 30, 40, 50, and
60 minutes, with sach sanple being replaced with 1 ml of
dajonized watar. The stir plate speed setting wvas "2%
for the first 20 minutes, and *7" from 20 to 60 minutes.
Each sanmple was immediately filtered through a 0.45um
filter, to remove undissolved particles. The filtered
samples vere assayed for modafinil, by high performance
liquid chromatography, based upon the method of Moachon
et al. (J. Chromatag. B 654:91 (1994)). Modafinil Lot
L-1 (median: 50.18 ugm) had a faster dissolution rate than
did modafinil Lot E-D (mean: 94.05 um). The results of
the firat experiment are summarized in Fig. 6.

A second dissolution rate expeariment was conducted
to detarmine ralative dissolution rates of modafinil from
tha capsules used in the dog study (describsd balow) of
plazma modafinil levels following oral administration of
modafinil from Lots E~-B, E-D and L-1. In the sacond
dissolution rate experiment, the solvent was 900 nl of
0.01 N HCl, maintained at 37°C. Each sample placed into
the solvent consisted of 200 mg of modafinil packed in a
gelatin capsule. Stainless steel coils were attached to
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the capsulas to pravant them from floating. A stirring
paddle wvas used at 100 rpm. Solution samples were taken
at 0, 5, 10, 18, 20, 2%, 30, 40 and 60 minutez. The
rasults of the modafinil capsule dissolution experimant
are summarized in Fig. 7.

- 16 =

VIII.

Modafinil Plasma Concentration

Given the disparity in rasults between the foreign
and United States studies using wvhat was presumed to bes
nidantical® modafinil, additional non-human analysas wvere
necessary prior to continuation of human clinical trials.
Accordingly, animal studies in dogs were carried out to
detarmine the in vivo pharmacokinetics of modafinil with
differant average particle size diamaters, roughly
designated as having "small" (Lot L~1) and “"large” (Lots
E=B and E-D} median particle sizas. Nine male dogs were
randomly assigned, according to body veight to three dose
groups. Each group vas given a single oral dose of 200
of mg modafinil weekly for three weeks in a randomizad,
croes-over dasign, as described in Tablas 2.

Table 2
GROUP NUMBER OF HEEK BULK DRUG LOT AND
DOGS KEDIAN PARTICLE SIZE
1 3 1 E~D (94.05 pum)
2 L-1 (50.18 um)
3 E-B (89.10 pm)
2 3 1l L-1 (50.18 pum)
2 E-B (85%.10 pum)
3 E-D (94.05 um)
3 3 1 E-B (89.10 um)
2 E-D (94.05 um)
3 L~-1 (%0.18 um)

After each wveekly dosae, blood samples (2 ml) were
drawvn from all animals by venepuncture predose (within
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ona hour of dosing), and at 0.5, 1, 2, 3, 4, 6, B, 10,
12, 18, 24, and 36 hours post-dose. Blood sanples werse
collected in heparinized (lithium heparin) tast tubes and
centrifuged at 2,500 to 3,000 rpm. The plasma was drawvn
off with a glass pipetts, and stored frozen (-20 C) until
analyzed. The plasma concentration of modafinil, and its
acid and sulfone mstabolites were simultanecusly
determined by high-pressure liquid chromatography,
according to tha mathod of Moachon et al. (J. Chromatag.
B 654:91 (19%94)).

Mean plasma modafinil levels in the nina dogs, at
0 to 36 hours after modafinil administration, are
depicted in Fig. 8. With “small®" particles (Lot L-1),
the plasma modafinil concentration peaked at 10 sg/ml.

In contrast, with *larger® particles (Lots E-D or E-B),
the plasma modafinil concentration peaked at 8 ug/ml.
Thus, the modafinil having a median particle size of
50.18 un resulted in a higher peak plasma concentration
than that obtained with the same dose of modafinil
adninistered in the form of largar particles. Similar
results were obsarved regarding the acid metabolite of
modafinil, 2-benzhydrylsulfinylacetic acld as depicted in
Fig. 9. )

These results implicated the consequences of l
different particle sizes and the importance of y
controlling wodafinil particle size. By controlling the ]
particle size, safety concerns can be addressed. For
example, a non-hcmogenous mixture of modafinil particle
sizes may not provide consistent potancy nor aveid
undesired fluctuations in plasma modafinil
concentrations; such fluctuations can lead to undesired
and unexpected events. Moreover, the use of modafinil
particles having a defined size is more afficiant bscause
a given plasma modafinil concentration can be achieved at
a lower oral dose.

-l7 =
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After thes discrespancy betwsen the foreign and
first United States studies was resclved and determined
to be relatad to tha differances in particle sizes, a
second Phase I study was conducted in the United States,
to further determine the clinical safety, tolerance and
pharmacokinetic propaerties of modafinil having a particle
size as defined. The second study involved normal young
males and an experimental design similar to the first
United States study (described abova).

In the second study, all subjacts began at 200
mg/day using modafinil from Lots L-l1 or L-2. Dosage vas
then titrated, in 200 mg/day increments, up to the target
dose. The results of this study suggested that 600
ng/day was the maximum tolerable dose ("MTD") of

modafinil, with 800 mg/day being the minimum intolerable
dose.

IX. Mathods of Praparing Modafinil Having Defined
Siza

Modatinil and modafinil-related compounds can be
prepared by conventional mathoda. Methods for preparing
modafinil and modafinil-related compounds appsars in the
290 patent. Modafinil of the particle size defined
herein may be obtained by a varisty of approaches
utilizing conventional methods, a.g., the mathods
disclosed in the 290 patent, and then subjecting the
modafinil of undefined particle size to conventional
methods of milling and siaving. Methods for comminution
(i.e., the mechanical process of reducing the size of
particlé;ﬁor aggregataes) are known to those in the art.
Examples are provided in O’Conner et al. Chpt. &8,
Remington’s Pharmaceutical Sciences, 18th Edition, Mack
Publishing Co., Easton, PA (1990). Following
comminution, the particles can be separated into a series
of siave cuts by passing the particles downward through

P e
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an agitated vertical stack of sieves of decrsasing mash
sizes and collecting the granulaes retained on sach sieve
or in the bottom pan. Particles which fall outside of a
desired range can again be subjected to milling and
sieving.

X. Fermulation and Administration

An appropriate dosage for modafinil having a
defined particle size is between about 50 mg and about
700 ng of modafinil.

The pharmacautical composition described herein is
most preferably administered orally in the form of a
vehicle such as a tablet, capsule, powdar, pill,
liquid/suspension or esulsion. The administration
vehicle may comprise a pharmaceutically- acceptablae
carrier. The carrier may comprise agents that aid
solubility, absorption, flavor, color or texture of the
vehicle or its contents. Topical administration via an
epidermal patch or the like, or administration via direct
injection of tha drug, is also acceptabhla. A vehicle of
the invention can include $10-15% of tha modafinil
particle, dus to factors such as veshicls manufacturing
tolerances and expacted shelf life of the modafinil. For
example, a vehicle labeled as containing 50 mg can be
initially prepared with, e.g., 55 or S8 mg of modafini],
with the expectation that after one month to two years of
storage, the active amount of modafinil therain has
decreassd. Vehicles prapared with such adjustments in
order to compsnsate for the expected degradation of the
drug fall within the scope of the invention.

¥hile the invention has been described in
considerable detail, the invention disclosed herein is
not to be limited to the actual description, but is to be
afforded the full scope of the appended claims and all
equivalents thereto. Although the specific examples
presantad herein are direcred to the use of modafinil of

\3
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Amendments 10 the ciasima have been filed as follows ‘ L\
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1. A pharmaceutical composition comprising a
substantially homogensous mixtures of modafinil particles,
wherein at least abhout 95% of the cumulative total of
modafinil particles in sald composition have a diameter
of less than about 200 microns (um).

2. The composition of claim i wvherein said
psrticles have a madian diametar range of baetween about
2um and about 60um.

3. The compositicn of claim 1, wherein said
conposition comprises between about 50 wmilligrams and
about 700 milligrams of said modafinil.

4. A pharmacesutical composition substantially as hersinbefore
described with reference to the sccompanying drawings.
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Pharmac., 1978, 28 601, describes co-precipiiation of triflucperazine embonals
and the polymers poly DL-aspertic acid and polymeathyimethacrylats. The co-
precipiaiss were prepared by dissolving the drug and polymer In
dimethytformamide and adding the solution o a rapidly stirmed volume of water.
Both polymers and drug ane insoluble In water.

in general terms, problems which can be associated with known co-precipitation
techniques can include excess solvent usage, identifying camlerfdrug
combinations which can be effectively precipitated and enhance bicavallablity,
the use of haat to effect solution which may deirimentally affect the drug, and
the llke. Co-precipitation tschnicues are however atiraciive for the preparation
of solld disparsions, in that less solvents and heat are empioyed when
compered ‘o techniquas such as co-svaporation and scivent removal may
therefore be faciiitated.

We have now developed a co-pracipiistion technique which alleviaies the
sbove described disadvantages associated with lnown techniques, and have
also found that co-precipitation offers an advaniagecus prepsration routs for
sofld dispersions of poarly water soluble drugs.

There is therefore provided in a first aspect of the present invention a process of
prepering a solid dispersion comprising a poorly water soluble drug or salts or
solvates (s.g. hydrates) thereof, mawwmmu
exciplent therefor, which process compriees:

()] mmmmmumuwﬁmua
non-aquecus, water miscible solvent or combination of solvents, and optionally,
watar; .

(i) co-mixing the intimate mixture obtained in step (a) with a poorly water
soluble drug; and

() co-praciplisting the poorly water soluble drug end the carrier or
axciplent.



s
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As used herein, the term “intimste mbdure” can dencte a solution, suspension,
emuision, colioid, dispersion or the lie. Generally, the term “Intimats mbdure”
as usad herein denctes & sojution.

it has been found surprisingly that small amounts of water in the intimate
mbdure can aid disschution of the subsecrantly added poorly water soluble
drug. For exampie, a 10% ratio of water in a solvent may aki dissoiution of the

poorly wetser soluble drug.

in a further aspect, the invention describes a process of preparing a solid
dispersion comprising & particular cGMP specific PDE (PDEV) inhiblior. More
particularty, co-precipitation overcomss problems essocisled with other
preparatory processes for formulaling the subject PDEV Inhibitor.

There s therefore provided by the present invantion a process of preparing
solid dispersion comprising (BR,12aR)-2,3,6,7,12, 12a-Haxahydro-2-methyl-8-
(3,4-methylenadicxyphenyl)-pyrezino[2', 16, 1 Jpyrido[3,4-bjindole-1.4-  dione
(hereinafter refemad o as Compound A) or salts or solvates (e.g. hydrates)
thereo!, end a pharmaceutically acceptable cartier or exciplent therefor, which
process comprises co-precipiiating Compound A and the pharmaceutically
acceptable carrier or @xiplent.

In & yet further aspect, the invention describes & procsss of prepering a solid
dispersion comprising a particular ‘gastrin and CCK-B antegonist More
particularly, co-precipiiation overcomes problems sssociabed with other
preparstory processes for formulating the subject gastrin and CCK-B antagonist.

There Is therefore provided by the present invention a process of preparing &
solid disparsion comprising (+)-N-{1-{Adamantanmietiwi)-2,4-diaxo-5-phenyl-
2,3,4,5-tefrahydro - 1H-1,5benzodiaxepin-3-yi}-N'-phenylurea  (hereinafter

2t ¥

referred to as Compound B) or saits or solvates (e.g. hy&alu)huad,mt_ll .

pharmaceutically accepisble carrier or exciplent therefor, which procees
comprises co-precipitating Compound B and the pharmaceutically accepiable
carrier or excipient The synthesis and use of Cornpound B has been previously
described in W083.14074.
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Suitably the co-precipitation of Compound A or B comprises the steps of:

(a) providing an intimate mixiure of a poorly water soluble drug selected from
Compound A or Compound B, the carrier or exciplent therefor and & non-
aqueous, water miscibie solvent or combinition of solvents, and optionally,
water; and

(b) co-precipitating the compound and the camier or excipient.

it is generally advantageous in step (a) to first co-mix the carrier or excipient
together with the solvent or soivents and optional water, thereby providing an
initial intimate mixture, prior to addition of the poorly water soluble drug thersto.
Subsequently, the drug can be added to the initlal intimate mbdure. Optionally,
the carrier or excipient and solvent inilial intimate mixture can be subjected to
heating sufficlent to facllitais dissolving of the former in the latter. Such a
sequence of steps (also substantially as hereinbefore described according to
the first aspect of the present invention) can be bensficial In allowing the employ
of heat to effect dissolving, whilst obviating any detrimental affect by the hesat on
the drug. .

A co-precipitation step, substantially as described in step (iil), or substantially as
described in step (b), can aptly comprise adding the drug, carrier or exciplent
and solvent to a co-precipitetion medium In which the carrier or excipient is
insoluble. The resultant co-precipitate can be separated from the remaining
components, sultably by filtering or the like, and the co-precipitate washed to

remove residual solvent, and dried. The co-precipitate can then be formulated .

in a suitable pharmaceutical form employing known formulatory techniques,
substantially as hereinafter described.

The carrier or excipient for the drug, and the co-precipitation medium, are
respectively chosen o that the carrier or exciplent is substantially inscluble in
the co-precipitation medium. It is also advantageous that the carrier or excipient
has selected dissolution properties |n vivo; for exampie, the carier or excipient
may be such 0 as {o dissoive rapidly (within about 15 to 60 minutes) in yivo,

\J

(¥
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altematively the camier or exciplent may be such so as o dissolve over a

reiatively prolonged period of time (typicaily, 2 to 4 hours) 30 s to achleve
susiained release of drug In vivo.

Suiltable camier or excipients include pharmacsutically accepisble polymeric
polymethylacrylate, hydroxypropyl celiuiose and other like carrier or excipient
materials. Particularly preferred is hydroxypropyl methyl celiulose phthalate as |
A carrier or excipient, and there Is further provided by the present invention co-
precipitates consisting of Compound A and hydrosypropyl methyt callulose
phthalate, and Compound B and hydroxypropyl methyl ceflulose phihalate.

Aptly the co-precipitation medium comprises an agquecus meadium, which Is
optimally such that the carrier or excipient is substantially insoluble therein as
substantially hereinbefore describad.

Conveniently the following combinations of camier or exciplent and co-
precipitation medium can be employed in a process according to the present
invention: )

(a) in the case where the camier or exciplent is hydroxypropyl methyl
celiuiose phthelate, the co-precipitation medium is suitably a weakly acidic
nndiun(thﬂnmebbs.q.leo.asz).Wplullyo.SN
hydrochloric acid or acetic acid; -

(b) in the case where the camler or excipient is an acki soluble
polymethylacrylate, the co-precipitation medium is suitably a neutral or basic
medium, (pH in the range 6.0 to 13.0), water or. dllute aikali being appropriate
representatives of suitable co-precipitation media; and

(c) hﬂnmﬂmﬁuﬁuwoﬂplﬂbhydwpmpyla&lmqm
appropriate co-precipitation medium s again water, aptly with a temperature of
greeter than about 40°C, such as 70 to 80°C.
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The synthesls of Compound A and of intermediates useful in the preperation
thereol, are Hustrated by the following, non-timiting Examples.

Toamdmmmmuo.u)h
snhydrous CH2Clo (150mi) cocled et 0°C was added dropwiss triethylamine
(123mi). To the resulting solution solid pipsronyloyt chioride (8.168g) wes
added portionwise at the same temperature, and the mbdure was stired at room
temperature for 2 houwrs. The mixhure was washed successively with water,
0.5N hydrochioric acid, waier, a saturated aqueous solution of NaHCOg and
again with water. After drying over NaxS0,4 and evaporstion of the saivent
under reduced presure, the resulting ol on trituration from hot cycichexans
afforded the {itig compaund as a white solid (14.7q).

mp : 123-124°C
20°
[sly =-84.4°(c=1.04, CHCL,).

AMndhm1(14g)mMmmh
dimethaxyethane (280ml) was heated at 60°C under N2 for 18 hours with
stiming. The reaction mbdure was svaporated to drynass and the resulting oli
was dissolved in ethyl acetste, then washed successively with an aqueous
saturated solution of NaHCO3 end water and dried over Na2804. The oily
reskiua abtained after svaporation under reduced pressure gave, on frituration
from cycichexane, a yellow powder which was filtered and washed with cooled
methanol to afford the fitle compound (8.74g).
mp : 129-130°C

20°
lalp =-186.8° (c=1.14, CHCLy).

Ineymedisie 3
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A solution of intermediale 2 (6g) and methyl lodide (10ml) in anhydrous
dichloromethane (200mi) was heated at reflux under an argon atmosphere with
protection from light Afier 24 hours, the solvent was removed under reduced
pressure o give an orange oil which on trihwation from hexans gave a solld
which was washed with ether and used without further purification in the nmxdt
step. This compound (13.11g) was diasolved in methanol (250mi) and the
sclution was cooled to -78°C. NaBHg (0.68g) was then added by portions and
the mbdure was stimed at the same temperature for 1 howr. The reaction was
quenched by addition of acetons (10m!) and the solvent was removed under

reduced pressure. mmmdmmcﬂzclz.mmwm'

end then with brine end dried over Na;804. After evaporation of the solvent,
the orange ol gave on trituration from a hot mixiure of diethyl ether/cycioheane
an orange powder which was recrystailised from diethy! ether/pentans to afford
the filie compound es a pale yellow solid (5.16g)-

mp: 164 - 165°C
20° .
faly =+24.4°(c=1.03, CHC®3

To a stimed solution of Intermediate 3 (8.7g) and NaHCO3 (2.78g) in anhydrous
CHCl3 (200ml) was added dropwise chioroacetyl chioride (5.3mi) at 0°C under
N2. The resulting mixitre was stired for 1 hour at the same temperature and
diluted with CHCI3 {(100mi). Water (100mi) was then added dropwise with
stirring to the mbdure, followed by a saturated aqueous solution of NaHCO3.
The organic layer was washed with water untll neutrality and dried over
Na2SO4. After evaporation of the soivent under reduced pressure, the olly
mmmmhumamllummm_mnmmaa
pale yellow sofid (8.85g).

mp:233°C
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faly, =-1254°(c=1.17, CHCL).

Mathod B -

Chioroacelyl chicride (4mi) was ackiad dropwide to a solution of intermediate 3
(16.1g) and triethylamine (7mi) in anhydrous CHoCla (200mi) at 0°C under Np.
The solution was stived et 0°C for 30 minuies, then diluted with CHaClo
(300ml). The solution was washed with water (200mi), a saturated aqueous
solution of NaHCO3 (300mi) and brine (400mi). After drying over Naz80,4 and
evaporation under reduced pressure, the resufting solld was washed with ether
(S00mi) to give the filie compound as a pale yellow solld (18.3g).

Toammdmumsg)hmu(m)mm
at room temperature & solution of methylamine (33% in EtOH) (13.7mi) and the
resulting mixure was heated at 50°C under N2 for 14 hours. The solvent was
removed under reducad pressure and the residus was dissolved in CHaCl (13).
After washing with water (3 x 500mi), drying over Na2S04 and evaporating to
dryness, the white solid abtainad was recrystallised from 2-propanol (o give the

{itle compound as white needies (7.5g).
mp:288-300°C.
20

lelp =+71.3°(c=0.55 CHCIy).

Elemental analysis (C22H1gN30,) calculsted: C, 67.06; H, 4.62; N, 10.76;
found: C, 67.78; H, 4.95; N, 10.61%.

Hydroxypropyl methyiceliulose phthalate (HPMCP)* 10-75
* Grades HP55 and HP50.
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Compound A (1g) and HPMCP (1g) were dissoived in a 8:1 mbdure of acetone/
water (27 mi). 0.25M Hydrochicric acid (83ml) was added. The resultant co-
precipitate was fitered,washed with water (Gx 3ml), dried jn yacuo snd milled.

* Grades HP55 and HPS0.

Compound A (1g) and HPMCP (1g) were dissolved in & ©:1 mixiure of
tetrahydrofuran/water (10mi) and the resultant solution was added 1o a solution
of glacial acetic acid (2.25mi) In water (37.7ml). The resultant precipitate was
filtered, washed with water (5xamf), dried in vaguo end milled.

Hydraxypropyl methyiceliulose phthalate (HPMCP)* 10-75
* Grades HPS5 and HPSO.

Compound B (0.85g) and HPMCP (0.65g) were dissoived in @ 1:1 mbdure of
acetone end methano! (35mf).  0.5N Hydrochioric acid (50mi) was added
followed by dietiled water (S0mf). The resuitant precipitate wes collectd,
washed with aqueous hydrochioric acid, filtered, and dried in vacuo.

JABLETS FOR ORAL ADMINISTRATION

Co-precipitates of Compound A° HPMCP and Compound B: HPMCP were
formulaied as follows:

|23
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Compound A: HPMCP co-precipliate was biended with the exciplents. The

resuitant mix was compressed into tablets.

1. mgftablet
Compound A: HPMCP co-precipitste 100.0
Microcrystaliine celiuiose 2882
Colioidal silicon dioxide 08
Crospovidone 80
Magnesium stearate 20
. 2 _mghablet |
Compound A: HPMCP co-precipitate 100.0
Microcrystaliine celiulose 2202
Lactose (anhydrous) 52.0
Colloidal silicon dicxide 08
Crospovidone 16.0
| __Magnesium stearate 20
3. mghtablet
Compound A: HPMCP co-precipitate 100.0
Microcrystaiiine cellulose 248.2
Polyvinyl pyrrolidone 400
Colioidal sificon dicdde -0.8
Crospovidone 80
Magnesium siearate 20
4. _mghablet
Compound A: HPMCP co-precipitate 100.0
Microcrystalline cellulose 281.2 .
Sodium lauryl sulphate 8.0
Colloidal silicon dicdde 0.8 N
Crospovidone 80
Megnesium stearats 20
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5. mphtablet
Compound A: HPMCP co-precipiiste 100.0
Microcrystalline ceflulose 61.87
Dibasic caicium phosphate anhydrous 62.00
Croscarmeliose Sodium 10.00
Sodium lauryl sulphate 5.0
Polyvidone 30 8.38
Colloidal sllicon dioxide 0.5
Magnesium stearate 1.25 |

Compound B: HPMCP co-precipitate was blended with the excipients. The

resultant mix was compressed into tablets.

1. mghablet |
Compound B: HPMCP co-precipitate 10.0
Microcrystaiiine celluiose 66.74
Dibasic calcium phosphate anhydrous 68.74
Croscarmeliose sodium 6.00
Magnesium stearate 0.53

Tablets of other strengths may be prepared by altering the ritio of Compound A

or B: HPMCP co-precipitate to the other exciplents.

FiLM COATED TABLETS

The aforementioned tablet formulations were film coated.

| Coating Suspension % wiw
Opadry white + 132
Purified water {o 100.0°

* The water did not appear in the final product  The maxirmum theoretical weight

of solids applied during coating was 20mg/tablet.

\&S
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(b) co-precipitating the compound and the carrier or excipient.

16. A process as ciaimad in Claim 15 wherein the carrler or sxciplent is
hydroxypropyl methyl celhdose phihalate.

17. A process as ciaimad in Ciaim 15 or Claim 16, whersin the co-precipitation
medium Is a weakly acidic medium selected from hydrochioric acid and acetic
acld.

18. A process as claimed in any one of Claims 15-17, whersin the soivent

employad is selected from aceions and letralwdrofuran, in a mixhure comprising
a 10% ratio of water.

16. A process of preparing a scild dispersion comprising (+)-N-{1-
(edamantanmethyi)-2,4-dicoo-5-phenyl-2,3,4,5-tetralhydro - 1H-
1,5benzodiezepin-3-yf-N'-phenyiurea or salls or solvates thereo!, and a
phammaceutically accepiable camier or excipient therefor, which process

(a) mmmmmmp&mmmmmm
Compound A or Compound B, the carier or excipient therefor end @ non-
aquecus, water mischie sclvent or combination of solvents, and optionally,
weater, and

()  co-pracipitating the compound and the carrier or exciplent.

20. A process as cisimed in Claim 19 wherein the carrier or excipient Is
hydraxypropyl methyi celhuiose phthalate.

21. A process as claimed in Claim 19 or Claim 20, wherein the acidic medium
is 0.5N hydrochioric acid.

22. A process as ciaimed in any one of Ctaims 19-21, wherein the solvent
employed is a combination of acetone and methanol.

2o &
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23. A solid dispersion consisting of {(8R, 12aR)-2,3.8,7, 12, 12a-hexahydro-2-
methyl-8-(3,4-methylenadimyphenyl)-pyrazino(2, 1':8, 1)pyridol3,4-blindole-1,4-
dions and a pharmacsutically acceptable carrier or exciplent therefor.

24, AWanhmzahmhﬂm.

25. A solid dispersion es claimed in Claim 23 for use in the manufachwre of a
medicament for the treatment of conditions where inhibltion of PDEV is of
therapeutic benefit.

28. A meihod of treating in conditions where Inhibition of PDEV is of
therapeutic ‘benefit in a human or non-human animal body which comprises
administering to sald body a therapeutically effeciive amount of a solid
dispersion as claimed in Claim 23.

27. Asolid dispersion consisting of (+)-N-{1-(ademantenmetiyl)}-2 4-dicxo-6-
phenyl-2,3,4,5-strahydro - 1H-1,Sbenzodiazepin-3-yi-N-phenyiurea and a
pharmaceutically acceptable carrier or exciplent therefor.

28. A solid dispersion as ciaimed in Claim 27 for use in therapy.

20. The use of a solid dispersion as claimed In Claim 27 for the manufachure of
@ medicament for the treatment of conditions where modification of the effects of
gastrin and/or CCK-B Is of therapeutic benefit.

30. A method for the treatment of a mammal, including man, in particular in the
treatment of conditions where modification of the effects of gastrin endior CCK-
B Is of therapeutic banefit which method comprises administering to the patient
an effective amount of a solid dispersion as claimed in Claim 27.

atie

31. A pharmaceutical composition comprising a solld dispersion as claimed in .

Claim 23 or Claim 24, together with @ pharmaceutically accepteble carvier
therefor.
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[57] ABSTRACT
A compound of formula (T)

and salis and solvates thereof, in which:

R° represents hydrogen, halogen or C,_galkyl;

R! reprcscnts bydrogen, C, . lkyl, C, jalkenyl,
C,_qalkyanyl, haloC,;_ jalkyl, C, jcycloalkyl,
C,_acycloalkylC, gllkyl. arylC, _salkyl or
heteroarylC,_salkyl; R represents an optionally sub-
stituted monocyclic aromatic ring sclected from
benzene, thiophene, furan and pyridine or an optionally
substituted bicyclic ring

<0

attached to the rest of the molecule via cne of the benzene
ring carbon atoms and wherein the figed ring Ais a 5~ or
6-mombered ring which may be saturaled or partially or
fully unsaturated and comprises carbon atoms and optionally
mmmhmmmuhaedﬁommmnlphwlnd
nitrogen; and
R? reprosenis hydrogen or C, ,alkyl, or R! and R?
togother represent a 3- or 4-membered alkyl or alkenyl
chain

A compound of fornmula (I) is a potent and selective
inhibitor of cyclic guanosine ', 5 hate spe-
uﬂcphnlphndmm (cGMP apecific PDE) having a
utility in a variety of therapeutic arcas where such
inhibition is beneficial, including the treatment of car-
diovascular disorders.

15 Claims, No Drawings
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TETRACYCLIC DERIVATIVES; PROCESS R? represents an optionally substituted
orm%gnmonm USE matic ring selected from benzene, thnpllll:.ﬁlnnnﬂ

This is a 371 application of Pct/EP filed on Jan. 19, 1995.
This invention relatcs 10 a series of tetracyclic
derivatives, to processes for their preparation, pharmaceu-
tical compositions containing them, and their use as thera-
peutic agenis. In particular, the invention relates (o tetracy-

pyridine or an opticnally substituted bicydic ring

SO

clic desivatives which arc potcat and seloctive inhibitos of 1, gyyched 10 the rost of the moleculs via ans of the benzene

cyclic guanosine 3',5'-monophosphate npeclﬁc phosphiodi-
esterase (cGMP apecific PDE) having utility in a varisty of
thorapeutic arcas where such inhibition is thought to be
beneficial, including the trestment of candiovascular disor-
dem

Thua, according 1o a fisst aspect, the preseni invention
providea compounds of formula ()

and salis and solvates (s.g. hydrtes) thereof, in which:

R? ropresents hydrogen, halogen or C,_alkyl;

R! represents hydrogen, C, ,alkyl, C, qalkenyl,
C,y_salkynyl, haloC,_,alkyl, C, ,cycloalkyl,
Cy_scycloalkyIC, ,alkyl, aryIC, ,alkyl or
hﬂemuylc,,_,ﬂky

R? represents an optionally substituted monocyclic aro-
matic ring sclecied from benzene, thiopheae, furan and
pyridioc or an aptionally substituted bicyclic ring

attached 1o the rest of the moleculo via ons of the benzene
ring carbon atoms and wherein the fosed ring A is & 5- or
6-membered ring which may be saturated or partially or
fully unsaturaied and comprises carbon atoms and optionally
one or two hetaroatoms sslected from oxygen, salpinr and
nitrogen; and
R® represents bydrogen or C, salkyl, or R’ and R®
togetber represeat a 3- or 4- membored alkyl or alkenyl
chain.
There is further provided by the preseat imvention a
subgroup of compounds of formula (I), the subgroup com-
prising compounds of formmula (Is)

and salis and solvates (e.g. hydrates) thereof, in which:
R? represcnts hrydrogen, halogen ar C,_, alkyl;
R' represcnis hydrogen, C,_galkyl, baloC, .alkyl,
C,_gcycloalkyl, C,_,cycloalkylC,_,alkyl,
arylC,_salkyl or heteroarylC, aalkyl; and

ring carbon atoms and wherein the fused ring A is a 5- or
S-membered ring which may be ssturated or partially or
fully unsatursted and comprises carbon atoms and optionally
obne or two heteroatoms selected from axygen, sulphur and

nitrogen.

Within R! above, the term “aryl” as part of an
arylC,_salky] group means phenyl or phenyl substituted by
oos or more (e.g 1, 2 or 3) substitments. sclected from
balogen, C,_jalkyl, C, alkoxy and methylenedinxy. The
term “heteroaryl” as part of a beteroarylC, jalkyl group
means thienyl, faryl or pyridyl each optionally substituted
by one or more {o.g. 1, 2 or 3) substitucnts solected from
balogen, C,_,alkyl and C,; jalkoxy. The term
“C,_peycloalkyl™ as a group or part of a

el 1_,l.lk_yl group means a monocydic ring
cumpnnn;lhmlo cight carbon stoms. Enmlphlol'-m-
ablo cycloalkyl rings include the C; scycloalkyl rings
cyclopropyl, cyclobutyl, cyciopentyl and cyclohexyl

Within R? above, optional benzene ring substituents are
Mﬁmouorm(c.g. -1; 2 or 3) atoms or groups
mpnnng balogen, hydroxy, C,_glkyl, C, salkoxy,

R*, haloC,_galkyl, haloC, alkoxy, cyano, aitro and
NR"RP, whero R and R” are cach hydrogon or C,_galkyl, or
R" may also reprosent C;_alkanoyl or C,_alkylsulphonyl,
Optional substituents for the remaining ring sysicms aro
-Imdﬁnmomurm(l.g. 1, 2 or 3) stoms or groups
comprising halogen, C,_salkyl, C,_jalkoxy and
arylC,_salkyl as deflned above. The bicyclic ring

<O

may, for example, represont naphthalene, a heterocycle such
as benzoxzazole, benzothiazole, benzisoxazole,

benzimidamle, quinoline, indole, benzothiophene ar benzo-

furan or
X
X
Y
(where n is an integer 1 or 2 and X and Y may each represent
CH,, O, S or NH).

In the above defipitions, the term “alkyl™ as a group or
part of & group means a straight chain or, where available, 2
branched chain slkyl moicty. For example, it may represont
a C, ,lkyl function as rcpresented by methyl, ethyl,
o-propyl, i-propyl, o-butyl, s-butyl and t-butyl. The tzrm
‘allenyl’ as ussed herein includes straight-chained and
branched alkenyl groups, such as vinyl and allyl, groups.
The term “alkynyl’ as nsed berein includes straight-chained
and branched alkynyl groups, suitably scetylene. The term
“hajogen”™ hercin means a Auvorine, chlorine, bromine or
iodine atom, Tho term “baloC,_galkyl” means an alkyl group

23 129
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and physiologically scceptable salts and solvates (e.g.
hrydrates) thereof.
A specific of the invention is:

(6R,12aR)-2,3,6,7,12,12a-hexshydro-2-methyl-6-{3,4-
methylenedioxyphenyl)-pyrazino{2',1":6,1 Jpyrido[3,4-b]
indole-1,4-dione;

and physiologically scceptable salts and solvates (o.g.

hydrates) thereof.

It has been shown that compounds of the prosent ioven-

tion aro potent and sclective inhibitors of cGMP specific 10

PDE. Thus, compounds of formla (I) are of interost for

in therapy, specifically for the treatment of a variety of
conditions where ighibition of ¢cGMP specific FDE is
thought o be beneficisl.

Mamqumofmnnhcﬁwmﬂvmiﬁmu

exhibited by compounds of the prescot invention, cOMP
l:velsmehnled.vdnd:mmmglwmmbemﬂ:nl
anti-platelet, nnu-muu'ophd. mu-v-nlpuuc. vasodilatary,
patrivretic and dinretic activitics as well as potentiation of
the effiects of endothelium-derived relaxing factor (EDRF),
nitrovasodilator, atrial patriuretic factor (ANF), brain natri-
urclic peptide (BNP), C-type natriuretic peptide (CNF) and
cixdothelium-dependent relaxing ageats such as bradykinin,
acetykholine and S-HT,. The compounds of formula (T)
therefore have utility in the trcatment of a pumber of
disorders, mclndmg luble. unsiable and wvariant
(Prmmeul) pnlmom:yhypeﬂem
hem tulure renal llm-.. atheroacleronia, con
ditions of reduced blood veasel patency (e.g. pout-

peccutaneous transluminal coronary angioplasty), pecipheral {30

vascular disease, vasculsr disorders sach as Raymaud's
discase, inflammatory discascs, stroke, bronchitis, chronic
asthma, allorgic amhma, allergic rhinitis, glaucoma and
diseases characicrised by disorders of gul motility (e.g.
frritable bowel syadrome).

It will be sppreciated that references herein to treatment
extead to prophylaxis as well as treatment of established
ennditions.

ltmﬂﬂnhamuadhl'nmouﬂofﬁ:mm
jolo & #all or Solvwio ibarvol

for use in the treaiment of aiable,
variant angina, hyportension, pul-
monary hypertension, chronic obstructive pulmonary
discase, congestive heart Failure, remal failure,
atherosclerosis, conditions of reduced blood vessel patency,
{e.g. post-PTCA), peripheral vascular disease, vascular dis-
orders such as Raymaud’s disoase, inflammatiory disenses,
stroke, bronchitia, chronic asthma, altergic sasthma, allergic
rhinitis, glaucoma or discases characterised by disorders of
gut motility (c.g. IBS).
Accarding to another aspect
provided the use of a nd of formula () for the
manufacture of a icamen treatment of stable,
unstabls and variant (Prinzmetal) angina, hypertension, pul-
monary hyperiension, chronic obstructive pulmonary
disease, congestive heart failure, renal failure,
atheroaclorosis, conditions of reduced blood veasel patency,
{c.g. post-PTCA), peripheral vascular disesse, vascular dis-
ordors such a8 Raynaud’s discase, inflammatory dinsases,
stroke, bronchitis, chronic asthma, allergic asthma, allergic
thinitis, glaucoma or diseases charcterised by disorders of
gut motility (e.g. IBS).
In a further aspect, the invention provides a method of
treating stable, unsishlo and variant {Prinzmetal) angina,

of the invention, there is
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hypertension, pulmonary hypertension, chrogic obsiructive
pulmonary discase, ive heart failure, renal failure,
atheroacicrosis, conditions of reduced blood vessel patency,
(og. post-PTCA), peripheral vascular disease, vasculer dis-

orders such as Raynaud’s discase, inflammatory discases,
mb,bmnnhlt-.ﬁmm.ﬂﬂp:.m.ﬂleryc
rhinitis, glaucoma or diseases charctsrised by disorders of
gut motility (a.g. [BS) in a human or nop-lmman animal
body which comprises administering 10 said body a thena-
peutically effective samount of a compound with formula (I).
of the invention may be administercd by any

suitshle fouts, for enmpln by o & buccal, sub-lingual,

recial, vaginal, n Mﬂl
“Tifravenous, mtramuscular, tancous and intracoronary)

adminisiration. Orul administration is generally preferred.

For administration to man in the curative or prophylactic
treatment of the disorders idemtified above, oral dosages of
a compound of formula (1) will generally be in the range of
from 0.5800 mg daily for an average aduli patient (70 kg).
Thus for s typical adult patient, individual tablets ar capsules
contain from 0.2-400 mg of active compound, in a swilable
pharmaceutically acceptable vehicls or carrier, for adminis-
tration in single ar multiple doses, once or several times per
day. Dosages for intravenous, buccal or sublingial admin-
istration wil] typically be within the range of from 0.1-400
mg pez single dose as required. In practice the physician will
determine the actual dosing regimen which will be most
suitable for an individual paticnt and it will vary with the
age, weight and response of the particular patient. The above
dasages are exemplary of the average cass but there can be
individual instances in which higher or lower dosage mnges
may be merited, and such are within the scope of this
invention.

For buman use, a compound of the formula (I) can be
administered alone, but will goncrally be admimistered in
admixture with a pharmaceutical carrier selecied with regard
to the intended rou i and standard phar-
maceutical practice. For example, the compound may be
sdministerad orally, buccally or snblingually, in the form of
tablcts comtaining excipients such as starch or lactose, or in
capsules or gvules cither alome or in admixturc with
excipients, or in the form of elixirs or suspensions contain-
ing flavouring or colouring agents. Such liquid preparations
may be prepared wilh pharmaceutically acceptable additives
such ss suspending agonts (c.g- methyleellulose, a somi-
synibetic glyceride such as witepsol or mixtures of glycer-
ides such as & mixture of apricot kernel oil and PEG-6 esters
or mixinres of FEG-8 and caprylicicapric glycerides). A
compound may also be injected parenterally, for example
intravenoualy, intranmuscularly, subcutaneously or intracoro-
narily. For parcateral administration, the compound is best
used in the form of a sterile aqueous solution which may
contain ather substances, for example salts, or monosaccha-
rides sich ss mannitol or ghicose, to make the soltion
isotomic with blood.

Tlms.lhc-v-tm:pmdumlﬁmhﬂmlphr-
maceutical composition comprizing a compound of the
formmula (T) loptlm with a pharmaceutically acceptable
diluent or carrier therefior.

There is further provided by the present invention a
mdpmm;lphmmumdmm
ing » compound of formula (1), which procews comprises
mixing & compound of formula (I) together with a pharma-
coutically acceptable diluent or carrier therefor.

A compound of formmia (T) may also be used in combi-
nation with other therapeutic ageats which may be useful in
the treatment of the above-mentioned discase states. The

124 130
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invention thus provides, in another aspect, a combination of
a compound of formuls () together with another therapeu-
tically active agent.

The combination referred to sbove may conveniently be
presented for use in the form of a pharmaceutical formula-
tion and thus pharmaceutical compositions comprising s
combination as defined shove together with a pharmaceuti-
cally acceptable diluent or carrier compriss a further sspect
of the invention.

The individual componenis of such a combination may
also be administered citber sequentially or simulisnecusly in
scpanie pharmaccutical formulations.

Appropriate doses of known therapeutic for use in
combination with a compound of formmula (T) will be readily
appreciated by those skilled in the art.

Compounds of formmis (I) may be prepared by any
suitable method known in the art or the following
procosses which form part of the present mvention. In the
mothods below R, R‘mdll’mudnﬂmdmbmuh(l)
above unless otherwige indicated.

Thun.lpmm(A)fnrplupmnglmpuuﬂlofhmuh
(I) whercin R? represcots hydrogen comprises treating a
compound of formula (II)

o m

OaAlk

Clghhl

N
H z o
(in which Alk regresents C,_salkyl, 0.§. methyl or ctityl and
Hal is a balogea atom, e.g. chlorine) with a primary amine
RNH, in a suitable solvent such as an alcohol (e.g. metha-
nol or cthancl) or & mixture of solvenis, conveniently at a
temperature of from 20° C. 1o reflux (c.g. at sbout 50° C.).

A compound of formula (I[) may conveniently be pre-
pared by treating a compound of formula (IIT)

H Rt
with a haloacetyl balide (e.g. chloroscetyl chloride) in a
suitable solvent such as a halogenated hydrocarbon (e.g.
trichloromethane or dichloromethans), or an eother (0.8
tetrahydrofuran), preferably in the presence of a base such as
an organic amine (c.g. & trinlkylanvine such as trietbylamine)
or an alksli metal carboaaie or bicarbonate (¢.g. NaHCO,).
The reaction may conveniontly be effected at & temperature
of from -20" C. w0 +20° C. (¢.g. at abomt 0" C)).

A compound of formula (T) may also be prepared from a
cumpoundofﬁ:rmh(lll)mnlwo—ﬂnppmmdmeml
compound of formula (II) isolated without purification.

Compounds of formmula (T) may be prepared as individual
cnantiomers in wo sicps from the appropriate enaptiomer of
formula (IIT) or as mixtures (c.g. mcemates) of cither pairs
of cis or trans isomers from the corresponding mixtures of
cither pairs of cis or truns isomers of formula ({I).

Individual enantiomers of the compounds of the inveation
raay be prepared from racemates by resolution uaing meth-
ods known in the art for the scparation of racemic mixtures
into their constituent enantiomers, for example using HPLC
(high performance liquid chromatography) oo a chiral col-
umn such as Hypenil naphthylnroa

10

8
A compound of formula (III) may comveniently be pre-
pared from & tryplophan alky] ester of formula (IV)

o W)

Re
N
H

{where Alk is as previously defined) or a salt thereof (o.g. the
hydrochloride sall) according to either of the following
procedures (u) and (b). Procedure (b) is only suitsble for
pmngmmmmuffnmuh(lﬂ)mdmyhepm
larly suitable for prepariog individual cis enantiomers of
formula (I1I) from D- or L-tryptophan alkyl esters as appro-
priate.
Pmudun(l)

This comprizses & Picist-Spengler cyclimation between a
compound of formuls (IV) and an aldehyde RZCHO. The
reaction may convenienily be effected in & snitable solvent
such as a halogensied hydrocarbon (e.g. dichloromethane)
or an aromatic hydrocarbon (e.g. toluene) in the presence of
an acid such as trifluorcacetic acid. The reaction may
convenienily be carried out at a tsmpemture of from -20° C.
to reflux to provide a compound of formula (I1T) in ane step.
The reaction may also be carried out in a solvent such as an
aromatic hydrocarbon (¢.g. benzene or inlucoe) under reflux,
optionally using a Desa-Stark apparatus to tap the water
produced.

The reaction provides a mixture of cis and traps isomers
which may be either individual enantiomers or racemates of
pairs of cis or trans isomems depending wpon whether race-
mic or cnantiomerically purs tryptophan alkyl ester was
used as ibe starting material. Individual cis or trans coanti-
omens may convenicntly be separated from mixtures thereof
by fmctiona) crystallisation or by chromatography (e-g. flash
column chromastography) using approprisic solvents and
cluents, Similarly, pairs of cis and trans isomers may be
soparated by chromatography (e.g. flash column
chromatography) using appropriate elusots. An optically
pure trans iagmer may also be converied to an optically pure
cis isomer using suitable epimerisation procedures. One
such procedure comprises treating tbe trans isomer or a
mixture (a.g. 1:1 mixture) of cis and trans isomers with
methanolic or aqueous bydrogen chinride at a temperature of
from 0° C. to the reiluxing tomperature of the solution. The
mixture may then be subjected to chromatography (.. flash
column chmmntoguphy) ta separate the resulting
diastereoisomers, or in the procedure utilising aqueous
Irydrogen chloride the desired cis isamer precipitates out as
the hydrochlaride salt which may then be isolated by filtra-
tion.

Procedure (b)

This comprises a four-step procedure from a compound of
formula (IV) or a salt thereof (e.5. the hydrochlorido salt).
The procedure is particularly suitable for preparing a 1R, 3R
isomer of formaula (1) from a D-trypiophan alkyl ester of
fnrmuh(IV)orlulllhnmf(eg.lbhydmhhndeuh)
Thus, a fint step (i) comprises treating s compound of
formula (IV) with an acid halide R*COHal (where Hal is as
proviously defined) in the preseoce of a base, e.g. an organic
base such ax a trialkyiamine (for example triethylamine), to
provide a compound of formula (V)
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table 2 were studied in conscious spontanecusly hyperten-
sive rats (SHR). The compounds were admimistered arally at
a dose of 5 mg/kg in a mixture of 5% DMF and 95% olive
oil. Blood pressure was measured from a catheter inserted in
the carotid artery and recorded for 5 bouss afier adminis-
tration. The resulta are expresscd a5 Arca Under the Corve
(AUC from 0 1o 5 hours, mmHg.hour) of tbe fall in biood
pressurc over Lime.

In Vivo resulis
Example No. AUC PO (mmligh)
%6 99
95
™ 1m
a m
o 4
» 117
s 135
101 13

orullsa'lolﬂtuthmf.inwhid::

p'uenls hy_dw, halogen or C,_, alkyl;
" represents hydroge akkyl, C, 4 alkenyl, C,
alkynyl, haleC,_ Tlkyl, C, ,cycloalkyl,
Ca..eydn-llwlcl.a-lllrl. arylC,_salkyl, wherein aryl is
phenyl or phenyl substituted with ona to thres substim-
ents selected from the Group consisting of halogen,
C,_¢ aliyl, C,_, alkoxy, methylonedioxy, and mixtures
thereof, or beteroarylC,_jslkyl, wherein hetoroaryl is
thienyl, furyl, or pyridyl, each optionally substituted
mlhommlhmmhlummdecmdﬁomlhmup
mixtures thereof;
R? rcprescnis an oplionally substituted mono-cyclic aro-
matic ring sslocted from benzens, thiophens, furan and
pyridine or an optionally substitnted bicyclic ring

R.Z, - o
2>
attached 1o the rest of the molecule via one of the benzene
nn.urbonmmmmnﬁnodnqu or
G-membered ring which may be saturated or ar
fully unsaturaied and comprises carbon atoms and optionally
one or{ twheleraptoms selected from phur and
ml.mp.pruams ——ilkyl, or R* or
R? together réfiresent a 3- or 4 alkyl ar alkenyl
chain component of a 5- or 6-membered ring.

13

N

2. A compound of formmla (Ia)

or salts or solvates thereof, in which:

R? represents hydrogsn, halogen or C,_galkyl;

R! represents hydrogen, C, (alkyl, halo C,_alkyl,
C; oc¥cloalkyl, C,_.cycloalkylcl_,alkyl. aryl
Cyaalkyl or heteroarylC,_salkyl; and

R? represents an optionally substituted mono-cyclic aro-
matic ring selected from beazene, thiophene, furan and
pyridine or an optionally substituted bicyclic ring

SO

atiached 1o the reat of the molecule via one of the ben- zons
ring carbon atoms and wherein the fused ring A s & 5- or
G-membered ring which may be satrated or partially or
fully unsaturated and comprises carbon atoms and optionally
one or two beterostoms selected from oxygen, salphmr and

oi n

3. A compound according to claim 1, wherein R° repre-
sonts hydrogen,

4. A compound according to agy of claim 1, wherein R?
represents hydrogeu. C,_,ulkyl, haleC, .alkyl,

L G, cycloalkylmethyl, pyridylC,_jalkyl,

furylC,_sslkyl or optionally substitutcd benzyl.

5. A compound according to claim 1, wherein R* and R?
together represent & 3-membered alky! chain.

6. A compound according to claim 1, to wherein R?
represents hydrogen.

7. A compound according to claim 1, wherein R? repre-
scnts an optionally substitated benzenc, thiophene, furan,
pyridine or naphthalenc

x}:m.
X
where n is ring or an optionally substituted bicyclic ring 1 or

2and X and Y are cach CH;, or O.
B. A cis isomer of formula (I) represented by formm:la (Ib)

—Ejj:’\l N_ll »

NMWmhmuopmlm,mhd
ing racemic mixtures, or sals ar solvatcs of these com-
pounds in which RY is hydrogen or halogen and R?, R? and
R® arv as defined in clsim 1.

9. A method of treating stable, unstable and vaciant
angina, hypertension, pulmonary hypertension, chronic
obstructive pulmonary discase, congestive heart failure,
renal failure, atherosclorosin, conditions of reduced blood
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vessel patency, peripboral vascular disosse, vascular
disorders, i atory discascs, stroks, bronchitis, chronic

asthma, sllergic asthma, allergic rhinitis, glaucoma or dis-
enuehmmunedbydunrdnunfpnmolﬂny.mlhum
or non-buman animal body, which method comprises
administering to said body a therapeutically effective
amount of a compound acconding claim 1. .

10. A pharmacecntical composition a com-
pound of the acconding claim 1, ln;ethl:rwilhl]ﬂ:mmwu-
tically soceptable diluent or carrior therefor.

11. A process of preparing a pharmacsutical composition
mmgnmpaumllmdmgtoduml which process
comprises mixing said compound lnpllm'mlhlphm
ceutically scceptable diluent or carrier thercfor.

12. Cis-2,3,6,7,12,12a-hexahydro-2-{4-pyridylmethyl)-6-
(3.4-methyleoedioxyphenyl)-pyrazino[2',1':6,1 Jpyrido[ 3.4~
blindole-1,4-dione;
Cis-2,3,6,7,12,12a-bexshydro-6-(2,3-dibydrobenzo[b]

l'urm-s-yl)-z-mthyl- yrazioo[2',1":6,1]pyrido[3,4-b]

indole-1,4-dione

Cis-2,3,6,7, l.z.l?.l-henhy:lm-G{S-bmm-Z-thlenyl)-z-

methyl-pyrazino{2',1%:6,1 Jpyrido] 3 4-blindole-~1,4-diono;
Cis-2,3,5,7,12,12a-hexahydro-2-butyl-6-(4-methyiphenyl)-
2'.16,1]pyridu[ 3,4-blindole-1,4-diode;

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropyl-6(3,4- 15
methlenedioxyphenyl)-pyrazino[2',1':6,1 Jpyrido[3,4-b]
indole-1,4-dionc;

(6R,12aR)-2.3,5,7,12,12a-Hexahydro-2-cyclopentyl-6-(3,4-
mnlhlnnndmypbnyl)-pyrum[l‘ 146 1]pymh[3,4-b]
indolo-1,4-dione

(6R,12aR)-2, 3 6,7,12,12a-Hexahydro-2-
cyclopmpylmothyl—6—(4-molhoxyphenyl)-pynnm[2'
1':6,1]pyrido[3,4-blindole-1,4-dione;

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-

15

nulhnxypbnyl)-!qnolhyl—pynzint{?.l':6.1]1yridt{3.4- »

blindole-1,4-dione;

=y \D
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(6R,12aR)-2,3,6,7,12 lh-Hesahydm-z-melhyl-s-(:! 4-
zghg_lmedwxyphnyl)—pyrmn{ .1":6,1]pyrido[3,4-b]

(6R,12aR)-2,3,6,7,12,12a-Hoxahydro-6-(3,4-
mlinedmmmﬁ)-mmm[? »1'6,1]pyridof3.4-b]

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-[3 4]-

heayD)-pyrazinaf2.1"6,1 vA-b]
indole-1

(s.n 12R 14.3)-1.2.3.5.6.11 12,14a-Octahydro-12-(3,4-
v, lmdwmbnvl)-pymlotl'.z' 45" lpyrazino{2',

phyllnlogull?' ‘-bmh salts or solvates thereof.
ﬁ‘{h&‘mm:m’#mmﬁ%ﬁ
e
treating a compownd of mﬂ ula (1)
o m
OALk

CHghal

H 'Y o

in which Alk ropresents C,_aalkyl and Hal is s halogen atom,
with a primary amine R,NH,or the process as bereinbefore
deacribed followed by

i) an interconversion step; and/or cither

ii) salt formation; or

iii) solvatc formation.

15. Coxrpounds of fiormulas (II).

* %+ & & B



4
138"
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Bogota, D.C., Noviembre 21 de 2005

Doctora

DILIA RODRIGUEZ D’ALEMAN

ASUNTO Radicacion No. 00 058 156
Tramite 002
Evento 001
Actuacion 4301 19
Oficio No. - - 64
Folios 0

Como resultado del examen de patentabilidad de la solicltud de patente de
invencién, realizado segun lo establece el articulo 45 de la Declslén 486 de la
Comisiéon de la Comunidad Andina, se notifica el sigulente concepto técnico:
1. Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los folios 4 - 33 y el nuevo capltulo reivindicatorio de los folios
92 - 98 de la solicitud en estudio.

2. Objeto de la Invencién

El objeto de la presente solicitud de patente de Invencién consiste en:

Las reivindicaciones 1 — 4 se refiersn a una forma en particulas de un
compuesto de formula:

(6R, 12aR)-2,3,8,7,12,12*-hexahidro-2-metil-8-(3,4-metilendicxifenil)pirazino{2’, 1":6, 1 Jpiridof3,4-
blindol-1,4-diona

donde el 90 % de las particulas es menor que 40, 25, 15 6 10 micras.

Las reivindicaciones § — 6, 12, 13, 16 se refleren a una composicién
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famacéutica que contiene la forma en particulas de la droga de la
reivindicacion 1.

Las relvindicaclones 7 - 9 se refieren a un método para tratamiento que consiste
en administrar un compuesto.

Las reivindicaciones 10 — 11 se refleren a una composicién farmacéutica que
contiene la forma en particulas de la droga de la reivindicacién 1, que logra una
Cmax de 180 — 280 microgramos/it.

Las reivindicaciones 14 y 15 se refieren a un método para manufacturar la
forma en particulas de la droga de la reivindicacién 1 que comprende: (a)
proveer el compuesto y (b) reducir el tamafio de particulas para que el 90 % de
las particulas sea menor que 40 micras y (c) mezclarias con excipientes
farmacéuticamente aceptables.

Las reivindicaciones 17 y 18 se refieren al uso de particulas de la droga de la
reivindicaclén 1.

La reivindicacion 19 se refiere a "la invencién como se ha descrito”.

El problema planteado en esta solicitud es la necesidad de proporcionar una
formulacién uniforme y estable de beta-carbolina con buena disponibllidad.

Para resolver este problema técnico la solicitud en estudio proporciona
particulas de la droga de la reivindicacién 1.

El objeto de la invencién definido anterlormente se clasiflcé de acuerdo con la
IPC: A61 K 31/4885 // 31/395.

Tamblén se relvindica prioridad de la Solicitud de Patente de los Estados
Unidos US 60 147 048 de Agosto 3 de 1999, con respecto a la cual la fecha de
presentacién de la actual solicitud cumple el plazo méximo permitido.

3. Excepclones a la Patentabllidad

El articulo 20 de la Decisién 486 establece: “No serdn pefentables: d) los mélodos
terapéuticos o quirdrgicos para el tratamiento humano o animal, as! como los métodos
de diagnéstico aplicados a los seres humanos o a animeales”

Las reivindicaclones 7 - 9 se refieren al método para tratamlento que consiste
en administrar un compuesto.

Se observa que &l método de tratamiento que comprende administrar una
composicién, de [as relvindicaciones 7 -8, no es patentable de acuerdo con la
norma citada, que especifica que los métodos terapéuticos para el tratamiento
humano o animal no son patentables.

En conclusién, el método de tratamiento que comprende administrar una
composlcién, de las reivindicaciones 7 - 9, no es patentable de acuerdo con el
Art 20, literal d), de la decisién 486.

4. Usos
El articulo 21 de la Declsién 488 de la Comisién de la Comunidad Andina establece

que: “Los productos o procedimientos ya patentados, comprendidos en e estado de /a
técnica, de conformidad con el articuio 18 de ia presente Decisidn, no serdn objelo de

12S
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nueva patente, por el simple hecho de airibuirse un uso distinto al originaimente
comprendido por la patente inicial".

Se aclara que los usos reivindicados del compuesto no pueden ser objeto de
nueva patente, aunque el solicitante los considere distintos a los originalmente
comprendidos por la patente Iniclal, porque estos se conoclan originaimente en
la Pat US 5 859 006 (ver columna 5), donde se enseflan las indicaclones
terapéuticas del compuesto relvindicado en la solicitud en estudio.

5. Claridad de la Solicitud

La descripcién divulga la invencién de manera suficientemente clara y completa
para su comprenslién, tal como lo establece el Art 28 de |la decisién 486 de la
Comision Andina. Menciona el sector tecnoldgico al que pertenece, los
antecedentes de la técnica, la divulgacion del problema técnico, la solucion
propuesta y la ventaja frente a la tecnologia anterlor.

Pero en cuanto a las reivindicaciones 10 - 11 se observa que estas no definen
la composicién farmacéutica porque mencionan un vaior de Cmax, lo cual no la
caracteriza. Se recuerda que el resultado a alcanzar no es una caracteristica
técnica de la invenclén. Las reivindicaclones deben definir la Invencion por sus
caracteristicas esenclales y no por el resultado a alcanzar (tal como la Cmax),
puesto que la reivindicacién incluifa no sblo la soluclén propuesta por el
solicitante, sino todas las alternativas presentes o futuras que lleguen a ese
resultado. Debe hacerse la comeccion necesaria.

En cuanto a la reivindicacién 19 que se refiere a “la invencién como se ha
descrito®, se observa que no define en lo que consiste el objeto de la solicitud.
Se suglere retirar esta relvindicaclén, que por ser tan general, no define el
objeto de la sollcitud.

6. Determinacién del Estado de la Técnica

El articulo 16 de ia decisidn 486 da la comisién de la Comunidad Andina que establecs
que “El estado de la (dcnica comprenderé todo lo que haya sido accesible al publico por
una descripcién escrita u oral, utilizacién, comercializacién o cualquier otro medio antes
de la fecha de presentacion de Ja solicitud de palente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacion de la novedad, también se consideraré deniro
del estado de la técnica, el confenido de una solicitud de patente en trémite ante la
oficina nacional competente, cuya fecha de presentacion o de prioridad fuese anterior a
la facha de presentacién o de priorided de la solicitud de patente que se esluviese
examinando, siempre que dicho contenido esté inciuido en la solicltud de fecha anterior
cuando ella se publigue o hubiese transcurrido el plazo previsto en el articuio 40",

Considerando que la fecha de presentacién de la primera solicltud de patente
de la cual se reivindica prioridad es Agosto 3 de 19989, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacién
anterior y se encontraron los sigulentes documentos que anticipan el objeto de
esta solicitud:

No. Documento Thulo Fecha de
| Publicacién
D1 GB 2283 103 Composiciones de modafinll de | Mar 20, 1896
| _ tamafio de particula definido _
D2 WO 96 38131 Método de producir una dispersién | Dic 5, 1996
stlida de una droga poco soluble
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! lenagua
D3 US 5 859 006 Derivados tetraciclicos; proceso | Ene 12, 1969

de preparacién y uso

7. Evaluaclén de los requisitos de Patentabllidad

El articulo 14 de la Decisién 488 de la Comisién de la Comunidad Andina establece que
*Los Palses Mismbros oforgardn patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibies de aplicacion industrial”.

En cumplimiento del articulo 14 de la Decisién 486, se procedi6 a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y aplicacién
industrial, con el fin de establecer la patentabilidad de la invenclén relvindicada
en la solicitud en estudio.

Evaluacién de la Novedad

El Art. 16 de la Decision 486 de la Comisién de la Comunidad Andina establece: “Una
Invencibn se consideraré nueva cuando no esté comprendida en ef estado de la lécnica.
El esiado de la técnica comprenderd todo lo que haya sido accesibie al pablico por una
descripeién escrita u oral, utliizacion comercializacion o cualquier otro medio antes de la
fecha de presentacién de la solicitud de patente, o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacién de la novedad, también se considerard dentro
del esiado de la técnica, el contenido de una solicitud de patente en tramite ante la
oficina nacional competente, cuya fecha de presentacion o de prioridad fuese anterior a
la fecha de preseniacion o de prioridad de la solicitud de patente que se esiuviese
examinando, siempre que dicho contenido esté incluldo en la solicitud de fecha anterior
cuando ella se publique o hublese transcurrido el plazo previsto en el Art 40".

Las reivindicaclones 1 — 4 se refieren a una forma en particulas de un

compuesto de formula:
" 0
‘\“"\N/CHJ

{:?2&1 123R4)-d2.3.0.7.12.12'-hexahldm-24noﬂl-6—(3.4—mdilendh:dfml)phzin[2’.1':0.1]plrldo[3.4-
indol-1,4-dlona
donde el 90 % de las particulas es menor que 40, 25, 15 6 10 micras.

Las reivindicaciones 5§ — 6, 12, 13, 16 se refleren a una composicién
farmacéutica que contiene la forma en particulas de la droga de la
reivindicacién 1.

Las reivindicaciones 14 y 15 se refieren a un método para manufacturar la
forma en particulas de la droga de la relvindicacién 1 que comprende: (a)
proveer el compuesto y (b) reducir el tamafio de particulas para que el 80 % de
las particulas sea menor que 40 micras y (c) mezclarias con exciplentes
farmacéuticamente aceptables.



A2

D1 ensefia principios activos de tamafio de particula de 2 - 60 micras. Ademas
ensefla que el tamafio de particula afecta la velocidad de disolucién y la
concentracién en plasma. Y aclara que los métodos de disminucién de tamaiio
de particula por molienda y cribado son bien conocidos en la técnica.

D2 ensefla el compuesto (B8R, 12aR)-2,3,86,7,12,12%haxahidro-2-meti-8-(3,4-
methendioxifenil)pirazino[2’,1:6,1]pirido[3,4-blindol-1,4-dlona Yy 8us sales y las
composiciones que lo contienen, conformadas con un excipiente
farmacéuticamente aceptable.

D3 ensefia el compuesto (6R, 12aR)-23,6,7,12,12*-hexahidro-2-meti-8-(3,4-
metilendioxifeni)pirazinof2',1':6,1]pirido[3,4-b]indo-1,4dlona y 8us sales y las
composiciones que Ilo contienen, conformadas con un exciplente
farmacéuticamente aceptable. También ensefia su uso para la manufactura de
medicamentos y con fines terapéuticos (ver columna 5).

Se observa que el compuesto reivindicado no es nuevo. No es nuevo el rango
de tamafio de particula reivindicado. No son nuevas las composiciones que lo
contienen. Ni el método de manufactura que consiste en reducirlas particulas a
un tamaifio menor que 40 micras y mezclarlas con excipientes
farmacéuticamente aceptables.

Evaluacién del Nivel Inventivo

El articulo 18 de la Dacisién 488 de la Comisién de la Comunidad Andina establece que
Se considerard que una Invencién tiene nivel inventivo, &i para una persona del oficio
normaimente versada en la materia técnica correspondiente, esa invencién no hublese
resultado obvia ni se hublese derivado de manera evidente del estado de la técnica.

Se observa que las anterioridades sugieren el compuesto, el rango de tamafio
de particula, las composiciones que lo contlenen y el método de manufactura
que consiste en reducir las particulas a un tamafio menor que 40 micras y
mezclarias con exclplentes farmacéuticamente aceptables, que son objeto de
esta solicitud, por lo cual no hay nivel inventivo.

Debido a que: (a) el compuesto que caracteriza a las composiciones de esta
solicitud era conocldo en las anterioridades, para una persona conocedora de la
materia era evidente el elaborar las composiciones de manera similar; (b) las
reivindicaciones de esta solicitud no mencionan una caracteristica que conceda
un efecto diferente o especial al compuesto ni a las composiciones, que pueda
considerarse como un aporte a la técnica, asl que son obvias para una persona
versada en la materia y (c) el problema planteado en esta solicitud que era la
necesidad de proporcionar necesidad de proporcionar una formulacién uniforme
y estable de beta-carbolina con buena disponiblidad se resuelve
proporcionando particuias de (6R, 12aR)-2,3,8,7,12,12*-hexahidro-2-meti-6-(3,4-
metilendioxifenii)pirazinof2’,1:8,1]pirido[3,4-b]indol-1,4-dlona, donde el 90 % de las
particulas es menor que 40, 25, 15 6 10 micras, es decir de manera similar a
como se resolvia en las anterioridades; las relvindicaciones son obvias y
evidentes para una persona versada en la materia. De manera que no tienen
nivel inventivo.

8. Conclusién

En conclusién, los requisitos de patentabilidad de ia presente solicltud estdn
afectados asl:



Item Documento Relvindicaclones Requlsito que afecta
afectadas

D1 GB 2263 103 1-19 Novedad v Nivel inventivo

| D2 WO 96 38131 1-19 Novedad y Nivel Inventivo

D3 US 5 850 008 1-18 Novedad y Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del tdrmino de
sesenta dias contados a partir de la fecha de la notificacion de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento o sl a
pesar de la respuesta subsistieran los impedimentos para la concesién, se
denegara la patente.

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

CESPEDES DE VERGEL
iyision de Nuevas Creaclones.

El anterlor requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 1864 Cédigo 202007
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