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&0 [[(2-Amino-3,4-dioxo-1-cyclo-buten-1-yllaminojalkyi}-acid derivatives.

@ The invention concems processas for preparing compounds of the formula

0\ O
HT N-A-X
R} éz (1)
in which

R} is hydragen, alkyl of 1 to & carbon atoms or phenylalkyl of 7 to 12 carbon atoms ;
R? is hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms or phenylalkyl of 7 to 12

carbon atoms ;
or

R and R? taken together are Z where Z is -CH,CHy, -CHC(RE(RTICH,- or -CH,G{RI(RH-C{R1Y(RICH,-,
where R, R and R are, independently, hydrogen, alkyl of 1 to 6 carbon atoms or hydroxyl and R?, R®
and R are, independently, hydrogen or atkyt of 1 to 6 carbon atoms,

Ais alkylene of 1 to & carbon atoms or alkenylene of 2 to 6 carbon atoms ;

X is CO,RY in which R® is hydrogen or alkyf of 1 0 6 carbon atoms, POXORH)OR®) in which R* and R®
are, independently, hydrogen or alkyt of 1 to carbon atoms, 3,5-dioxo-1.24-oxadiazolidin-2-yi or

S-tetrazoly! ;

of a phamaceutically acceptable salt thereof which compounds & NMDA antagonists useful as
anticonvuisant and neuroprotectants in situations involving excessive release of excitetory amino acids.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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EP 0 496 561 A2
Table (Continued)

Compound CPP Binding NMDA Induced 1ethality
of Example ICs0 (uM) EDsqg (mg/kg)

8 0.030 2.1

9 0.019 1.8

9%a) 0.28 50% (5)

9(b) >1 >10

¥Hc) >10 >5

10 0.55 >20

10(a) 0.34 >20

11 0.038 >10

11{a) 40% (10) >5

12 0.041 80% (5)

Where the displacement of CPP binding is expressed as a percentage, it is at the yM concentration given at
the concentration in the parenthesis, Similarly, where percent inhibition of lethality at dose in parenthesis,

Thus, the compounds of this invention demanstrate the ability to antagonize NMDA-induced lethality in viva
in mice. They compete with 3-(2-carboxypiperazinyl-4-yl}-propyl-1-phosphonic acid (CPP), a known competi-
tive NMDA-antagonist, for its binding site. The compounds of the present invention are, therefore, competitive
NMDA antagonists.

Thie compounds of the present invention are active against NMDA-induced lethality and are useful in the
freatment of CNS disorders such as convulsions, brain cell damage and related neurodegenerative disorders,
including senile demeantia, Aizheimer's disease, Huntingdon’s chorea, stroke, hypoglycemia, cerebral palsy,
cerebral ischernia, epilepsy, and olivo-ponto cerebellar atrophy.

Hence, there is herewith provided in addition to the novel compounds, supra. a method for preventing
neurodegenerative disorders induced by overstimulation of NMDA recepiors in brain and spinai cord by exci-
tatory amino acids, which comprises administering to a mammal suffering from such degenerative disease
states, an anticonvulsant, neuroprotective amount of an NMDA antagonist of this invention.

As such, the compounds of this invention may be administered neat or with a pharmaceutical carrier to a
patient in need thereof. The pharmaceutical carrier may be solid or liquid.

Accordingly, this invention alse provides a phammaceutical composition comprising a compound of formula
| as shown and defined hereinabove or a phammaceutically acceptable salt thereof and a phamaceutically
accaptable carrier.

A solid carsier can include one or mors substances which may also act as flavoring agents, lubricants sol-
ubilizers, suspending agents, fillers, glidants, compression aids, binders or tablet-disintegrating agents; it can
also be an encapsulating material. In powders, the carrier is a finely divided solid which is in admixture with
the finely divided active ingredient. In tablets, the active ingredient is mixed with a carrier having the necessary
compression properties in suitable proportions and compacted in the shape and size desired. The powders and
tablets prefarably contain up to 99% of the active ingredient. Suitable solid camiers include, for example, calcium
phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl cellulose,
sodium carboxymethyl cellulose, polyvinylpymulidine, low melting waxes and ion exchange resins.

Liguid carriers are used in preparing solutions, suspensions, emulsions, syrups, elixirs and pregsurized
compaositions. The active ingredient can be dissolved or suspended in a pharmaceutically acceptable liquid car-
rier such as water, an organic solvent, a mixture of both or pharmacsutically acceptable oils or fats. The liquid
carrier can contain other suitable phammaceutical additives such as solubilizers, emulsifiers, buffers, preserva-
tives, sweeteners, flavoring agents, suspending agents, thickening agents, colors, viscosity regulators, stabi-
lizers or osmo-regulators. Suitable examples of liquid carriers for oral and parenterai administration include
water (partially containing additives as abave, e.g. cellulose derivatives, preferably sodium carboxymethyl cel-
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iulose solution), alcohots {including monchydric alcohols and polyhydric alcohols e.g. glycols) and their deri-
vatives, and oifs {(e.9. fractionated coconut oif and arachis oif). For parenteral administration, the carrier can
alsa be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used in sterile liquid
famm compositions for parenteral administration. The liguid carier for pressurized compositions can be haloge-
nated hydrocarbon or other pharmaceutically acceptable propellent.

Liquid pharmaceutical compositions which are sterile solutions or suspensions can be utilized by, for
example, intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions can also be administered
intravenously, The compounds can also be administered orally either in liquid or solid composition form.

Preferably, the pharmaceutical composition is in unit dosage form, e.g. as tablets or capsules. In such form,
the compasition is sub-divided in unit dose containing appropriate quantities of the active ingredient; the unit
dosage forms can be packaged compositions, for example, packeted powders, vials, ampoules, prefilled syri-
nges or sachets confaining liquids. The unit dosage form can be, for example, a capsule or tablet itsel, or it
can be the appropriate number of any such compositions in package form.

Ta detenmnine the effective amount of compatund to be administered in alleviation of CNS degenerative dys-
functions, the physician need only evaluate tha effects of a given NMDA antagonist in the patient by incremen-
tally increasing the owal dosage fram. about 1 mg/kg to about 20 mg/kg until the desired symptomatic refief level
is achiaved. The continuing dose regimen may then be modified to achieve the desired result, with the range
of about 1 fo 100 mgiday. Similar techmiques are followed by determining the effective dose range upon iv. or
im. adminiskeation. Whien using the compounds prophylactically to arrest declining cognitive function as in
Alzheimer's dementia, a more subjective approach is taken such as by relating the drug dosage to improved
memorty rasponses or analogous desired responses which can be related to ralief of overstimulation of the exci-
tatory amino acid receptors.

Claims

1. A compound of the formuta:

0\\ O
HN N-A-X
|
R! Ry (D)

in which

R is hydragen, alkyl of 1 to 6 carbon atoms or phenylalkyl of 7 to 12 carbon atoms;

R2is hydragen, alkyl of 1 to 6 carbon atoms, atkeny! of 2 to 6 carban atoms of phenylalkyl of 7 1o 12 carbon
atoms;

ar

R" and R? taken together are Z where Z is -CH,CH,, -CH,C(R8YRT)CHz- or -CH.C(R&)(R%-
C{R)(R'CH,-, where RE, R8 and R'® are, independently, hydrogen, alkyl of 1 to 8 carbon atoms or hyd-
roxyl and R7, R? and R! are, independenty, hydrogen or alkyl of 1 to 6 carbon atoms,

A is alkylane of 1 to 6 carbon atoms or alkenylene of 2 to 6 carbon atorns:

X is CO,R? in which R3 is hydrogen or alkyl of 1 to 6 carbon atoms, P(O}OR*(OR?) in which R* and R
are, independently, hydrogan or atkyl of 1 to carbon atoms, 3,5-dioxo-1,2,.4-oxadiazolidin-2-yl or 5-el-
razolyl; or & phamaceutically acceplable saft thereof.

2. Acompound as claimad in Claim 1 in which R* and R2 are, independently, hydroger, methyl, allyl, methally!
or benzyl or R' and R? taken together are -CH,CHy, -CH,C{R®O(RNCHy or -CH.C(RE(R®) -
C(RIO)RVI)CH,-, where R , R8 and R0 are independently, hydrogen, alkyl of 1 ta 6 carbon atoms or hyd-
roxyl and R7, R? and R are, independently, hydrogen or alkyi of 1 to 8 carban atoms.

3. A compound as claimed in Claim 1 or Claim 2 where A is alkylene of 1 to 4 carbon atoms or trans-2-bu-
20
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tenylene.
A compound as claimed in any one of Claims 1 ta 3 wherein X is carboxyl, phosphonyl or 5-tetrazolyl,

A compound as claimed in Claim 1 which is one of the following:
N-(2-amino-3.4-dioxo-1-cyclobuten-1-yl)beta alanine,
N-{2-amino-3,4-dioxo-1-cyclobutenyl)glycine ethyl ester,
242-{(2-amino-3,4-dioxo-1-cyclobuten-1-yljarminclethyl]-1,2 4-oxadiazolidine-3,5-dione;
N-f2-(methylamina)-3.4-dioxo-1-cyclobutenyllbeta-alanine;
N-(2-amino-3,4-dioxo-1-cyclobuten-1-yl}-N-(2-propenylglycins;
N-(2-amino-3,4-dioxo-1-cyclabutenyl)-N-(2-methyl-2-prapenyliglycine;
{I(2-amino-3,4-dioxo-1-cyclobutenylyaminojmethylIphosphonic acid;

[3-[(2-amino-3 4-dioxo-1-cyciobuten-1-ylJaminojpropyl]phosphonic acid;
[4-[(2-amino-3,4-dioxo-1-cyclobuten-1-yhaminolbutyljphosphonic acid;
[{E}4-[(2-amino-3,4-dioxo-1-cyclobutenyl-1-yl)amino]-2-butenyllphosphonic acid,
{l{2-amino-3,4-dioxo-1-cyclobuten-1-yimethylaminojmathyl]phosphonic acid;
KE)-3-{B,9-dioxo-2,6-diazabicyclofs.2.0]non-1(7)-en-2-yl)-1-propenyl}-phosphonic acid;
2-2-(1H-tetraro1-5-yi}ethyl} 2,6-diazabicyclo}.2.0lnon-1(7)-ene-8,9-dions;
N-(2-amino-3,4-dioxo-1-cyclabutenyl)glycine;
4-[2-amino-3,4-dioxo-1-cyclobutenyl)aminolbutanoic acid;
3[3.4-dioxo-2{(phenyimethyijamino}-1-cyclobutenyijamino]propanoic acid; or
N-(2-amino-3,4-dioxo-1-cyclabutenyl)-N-(phenylmethyl)glycine; of a pharmaceutically acceptable salt
thereof.

A compound as claimed in Claim 1 which is:
[2-[{2-amino-3,4-dioxo-1-cyclobuten-1-ylJaminolethylphosphonic acid or a phamaceutically acceptable
salt thereof;

{2-{(7-amino-3 4-dioxo-1-cyclobuten~1-ylmethvlaminolethyllphosphonic  acid, or a pharmaceutically
aceeptable saft thereof;

[2-{7.8-dioxo-2 5-diazabicyclo[4.2.0])oct-1(6)-en-2-yl)ethyllphosphonic  acid, or a phamaceutically
acceptable salt thereof;

[2-(8,9-dioxo-2,6-diazabicyclo[3.2.0lnon-1(7)-en- 2-yi)sthyllphosphonic acid or a phannaceutically accept-
able salt theraof;

[2-(4-hydroxy-8,9-dioxo-2,6-diazabicyclof5.2.0lnon-1(7}-en-2-yijethyllphosphanic acid, or a pharmaceuti-
cally acceptable salt thereof;

[2-(4.4-dimethyl-8,9-dioxo-2,6-diazabicyclof5.2 0Jnon-1{7)-en-2-yl)ethyllphosphonic acid, or a phar
maceutically acceptable salt thereof;

2[3-(8,9-dioxo-2 8-diazabicyclo]5.2.0]non-1(7)}-en-2-y) propyllphosphonic acid or a pharmaceutically
acceptable salt thereof;

8,9-dioxo-2,6-diszabicyclo{5.2.0jron-1(7)-ene-2-acetic acid, or a pharmaceutically acceptable salt there-
of;

3-(8,9-dioxo-2,6-diazabicyclof5.2.0lnon-1{7T)-en-2-yl)propancic acid, or a pharmaceutically acceptable
salt thereof;

2{(1H-tetrazo1-5-ylymethyl]-2 6-diazabicyclo[5.2.0lnon-1(7}-ene-8,9-dione, or a phammaceutically
acceptable salt thereof; or

[2-(8,10-dioxo-2, 7-diazabicyclo[6_2.0Jdec-1(8)-en-2-yijethyllphosphonic acid, or a pharmaceutically
acceptable salt thereof.

A compound as claimed in any one of Claims 1 to 6 when in the form of alkali metal, alkaline earth metal
or ammonium salt.

A process for preparing a compound of formula | as defined in Claim 1 which comprises
a) reacting a compound of formula (1)
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WE CLAIM:

1. A topical pharmaceutical composition comprising at least one
N-methyl-D-aspartate (NMDA) receptor antagonist and at lcast one analgesic that
functions through an opiate receptor and a pharmaceutically acceptable topical
excipient.

2. The topical pharmaceutical composition according to claim 1
comprising at least one analgesic and wherein the analgesic is selected from the
group consisting of an opiate, an opiate derivative, an opioid, enkephalins,
cndorphins and synthetic opioid peptides.

3. The topical pharmaccutical composition according to claim 2,
wherein the opioid is selected from the group consisting of ethylmorphine,
hydromorphine, morphine, oxymorphone, codeine, levorphanol, oxycodone,
pentazocine, propoxyphene, fentanyl, sufentanil, lofentanil, morphine-6-glucuronide
and buprenorphine.

4, The topical pharmaceutical composition according to claim 2,
wherein the enkephalin is selected from the group consisting of [D-Ala?, MePhe®,
Gly (ol)’] enkephalin, and endomorphines.

5. The topical pharmaceutical composition according to claim 1,

wherein the analgesic is morphine.

6. The topical pharmaceutical composition according to claim 1,
wherein the NMDA receptor antagonist is selected from the group consisting of
dextromethorphan, dextrorphan, ketamine, pyrologuinoline quinone, cis-4-
(phosphonomethyl)-2-piperdine carboxylic acid, MK801, memantine, and their

mixtures and pharmaceutically acceptable salts thereof.

7. The topical pharmaceutical composition according to claim 1

further comprising a local anesthetic.
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1
PROCESS FOR THE PREPARATION([2-((8,9)-
DIOXO-2,6-DIAZABICYCIA)5.2.0]-NON-1(7}-
EN-2-YIJETHYLPHOSPHONIC ACID

This application is a division of Scr. No. 09/127,202 filed
Jub. 31, 199K,

This application claims the bepefit of U.S. Provisional
Application No. 60/054,553, filed Aug. 1, 1997,

This invention relales to a process for the preparation of
the formula 1 compound [2-((8,9)-dioxo-2,6-dizzabicyclo
[5.2.0]-non-1(7)-en-2-ylethylphosphonic acid, a NMDA
antagonist pseful as an anticonvulsant and newroproteciant
in situations involving excess release of excitatory amino
acids.

O, 9]

//,1[‘0(0[{)3
Nu

The formrula I compound and a process for its preparation
are disclosed in U.S, Pat. No. 5,168,103. In the disclosed
process, 3-aminopropyl carbamic acid phenylmethyl ester is
reacted with 2-oxocthylphosphoric acid dialky) ester and
sodium cyanoborohydride to obtain the intermediate[3{[2-
(dialkoxyphosphinyl)ethylJamino Jpropyljcarbamic acid
phenylmethyl ester (a) in 36% yield. Reaction of (a) with a
3,4dialkoxy (or 34-diarylalkoxy)-cyclobut-3-en-1,2-3f2-
(dialkoxyphosphoryleithyl }-(Z-alkoxy-3,4-dioxo-1-
cyclobuten-1-yljamino jpropyl-catbamic acid phenylmethyl
ester (b) in 89% yield. Removal of the bensyloxycarbonyl
projeciing group and cyclization of (b) to [2-((8,9)-divxo~
2,6-diazabicyclo[5.2.0]-non- 1 {7)-¢n-2-vljethyl Jpbosphonic
acid dialiyl ester (¢) is accomplished in 62% yield by
treating (b) with 10% palladium on carbon and 1.4-
cyclohexadiene. Treatment of the bicyclic diester (c) with
bromotrimethylsilane affords [2-((8,9)-dioxo-2,
6Aiazabicyclo[5.2. 0Fnon- 1 (T)-on-2-ylethyl  Jphosphonic
acid (1) in 784% yield. The averall yield for the sequence of
reactions is 15.5%.

In the processcs of the present mvention, as illustrated in
Step U of Scheme 1 below, a 3-aminopropy] carbamie acid
dialkyl ester (1V) is, instcad, reacted with a dialkyl
vinylphosphonate (V) to obtain the N-[3-(1-

butyloxycarbonylamino)propyl]-2-aminoethylphosphonic

acid diallyl ester (VI). Further improvements provided by
the present invention over the process of US. Pat. No.
5,168,103 as noted below, increase the overall yield to
produce I to 38.8%.

One aspect of this invention is a process for the prepa-
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ration of [2-((8,9)-dipxo-2,6-diazabicyclo[3.2.0lnon-1(7)- ~

en-2-yhethy! Jphosphonic acid which comprises the follow-
ing steps:

a) reacting a 3,4di-C,—C alkoxycyclobut-3-en-1,2-lione
with a di-C,—Cgalkyl cster of N-[3-(t-
butyloxycarbonylamino)propyl}-2-
aminoethylphosphonic acid to give 3-[[2-(di-
C,~Cialkoxyphosphoryl)ethyl ]-(2-C,-Cqalkoxy-3,
4dioxo-1-cyelobuten-1-yl)aminolpropyl-carbamic acid
tert-butyl esterg

b} deprotecting the 3-amino group of the product of step
(2)

60

65

2

¢} cyclizing the product of step (b} to form the bicyclic
intermediate [2-((8,9)-dioxo-2,6-diazabicyclof5.2.0]
non-1(7)-en-2-ylethyl Jphosphonic acid di-C,~Cgalky!
esler; and

d) converting the di-C~Cgalkyl ester of siep () W the
phosphonic acid produet Step (a) is preferably carried
out in anhydrous methanol or ethanol at ambient tem-
peratures (25-30° ). Steps (a), (b) and (¢) are prefer-
ably run in situ. Step (b) is preferably carried out in
methylene chloride at -5° C. 10 25° C. Step (d) is
preferably carried out in methylene chloride or aceto-
nitrile at abouwt 20° C. The preferred 3,4d0-C,C,
alkoxycyclobut-3-en-1,2-dione in step (a) is 3,4~
diethoxycyclobui-3-en- 1,2-dione.

In another aspect of the invention, the di-C,—C, alkyl
ester of N-[3-(t-butyloxy-carbonylamino)propyl]}-2-
aminoethylphosphonic acid of slep (a) is prepared by a
process which comprises reacting a vinylphosphonate
di-C,— alkyl ester with 3-aminopropy! carbamic acid 1,1-
dimethylethyl cster. The preferred vinylphosphonate
di-C,-C; alkyl ester is dimethyl vinylphosphonate or is
diethyl vinylphosphonate, of which dimethy! vinylphospho-
nate is most preferred.

Tn another aspect, the invention provides the following
compounds:

a compound which is an N-{3-(t-butyloxycarbonylamino)
propyl 1-2-aminoethylphosphonic acid di-Cy—, alkyl
csicr;

a compound which is N{3-(t-butyloxyearbonylamino)
propyt}-2-aminocthylphosphonic acid dimethyl ester or
N-[3-(t-butyloxycarbonylamino)}propyl]-2-
aminomethylphosphonic acid diethy! ester;
compound which is a 3-[[2-(di -C,-C, alkoxy-
phosphoryl)ethyl ]-(2-C,-Cyatkoxy-3,4-
dioxocyclobut-1-enyDamino propylcarbamic acid tert-
butyl ester; and

a compound which is 3-[[2-(diethoxy-phosphorylethyl
J(2c¢thoxy-3,4-dioxocyclobut-1-enyl)amino
Jpropylearbamic acid tert-butyl ester or is 3-[2-
(diethoxy-phosphoryl)ethyl]-(2-methoxy-3,
4dioxocyclobut-1-¢nyl)amino Jpropylcarbamic acid
tert-butyl ester.

‘The process of the presemt invention is illustrated in
Scheme 1 below, where “akyl” is represented by the ethyl
group and “alkoxy” is represented by the cthoxy group, and
is further described as follows:

in Step [, 1, 3-diaminopropane (IT) is reacted with a
di-t-butylearhonate (TI) to give 3- aminoprapyl carbamic
acid 1,1-dimethylethyl ester (TV).

In Step 2, the carbamic acid ester IV is reacted with a
di-C,—Cgalkyl vinylphosphonate (V), to give N-3-(i-
butyloxy-carbonylamino)propyl }-2-aminoethylphosphonic
acid di-C—Calky! cster (VI). In the dllusteated case where
V is diethy! vinylphosphosphonate, this step provides an
80% yield. However, dimethyl vinylphosphonate provides
comparable yields and is preferred commercially becanse it
is more readily available in larger guantities.

In Step 3, aminophosphonic acid di-C,~Czalkyl ester (VI)
is reacted with a 3,4di-C,~C, alkoxycyclobut-3-en-1,2-
dione (VII) 1o give a 3-[[2-(di-C,--C,alkoxyphosphoryl)
cthyl }(2-C,—C,alkoxy-3,4-dioxo-1-cyclobuten-1-ylaming
Jpropyl-carbamic acid |, L-dimcthylethy] ester (VITT). Tn the
illustrated case where alkyl refers to cthyl in both instances,
this step provides a 96% yield, This step is preferably carried
out in anhydrous methanol or ethanol at ambient ternpera-
tures.

&=
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In step 4, deprotection of {VIH) in trifluoro-acetic acid
followed by cyclization with iricthylarnine as a eyclizing
agent gives [2-((8,9)-dioxo-2,6-diazabicyclof5.2.0}-non-1
(7)-en-2-yhethyl]-phosphonic acid di-C,-Cgalkyl ester
(IX). 1u the iflustrated case the yield of the product IX is
58% yield. The deprotection is preferably carried out in
methylene chloride at -3° C. to 25° C. The cyclization is
preferably carried out in methylene chloride or acetonitrile,

with methylene chloride being particularly preferred, at

about 20° C.

In Step 5, the phosphonic acid dicthyl ester (IX) is treated
wilh bromotrimethylsilane lo give conrpound I in 87% yield.
The overall yicld for preparing [2-((8,9)-dioxo-2.6-
diazabicyclo[5.2.0}-000-1(F)-en-2-yhthyllphosphonic acid
() aceording to the process of this invention is 38.8%, a
considerable improvement over the 15.5% yield disclosed in
U8, Pat. No. 5,168,103,

Steps 2, 3 and 4 are preferably done in situ.

In (he reaction sequence above, the term “alkyl” means a
€, alky, straight or branched, and the torm “alkoxy”
means a C,—C, alkoxy group, excepl with respect o the
squarate compounds VIT where alkyl means methyl, cthyl or
butyl. The yields refer o specilic instances where “alkyl” is

cthyl and “alkoxy™ is cthoxy. Advantages of the process of

this invention are several fold. First, 1,3-propacediarine is
mono-protected in excellent yield with di-t-
butyldicarbonate, a reaction that is less hazagdous than using
henzylchioroformate 1o prepare a benzyloxycarbamate pro-
tecting group. Second, the monoprotected-1,3-
propanediamioe is reacted with diethy! vinylphosphonate in
excellent yield without employing, additional reagents such
a8 sodium cyanoborohydride and acid, each of which {5 not
without hazard, which were required when using diethyl
2-oxoethylphosphonate as previously disclosed, Thind, the
t-butyloxy-carbonyl group is removed readily with acid
whereas the removal of the benzyloxycarbonyl group
required the usc of palladium catalyst and a hydrogen
SOuIce.

The process according to this invention is outlined in the
tollowing scheme 1. In this scherne, “alky” is represented by
the ethyl group and “alkoxy” is represented by the cthoxy
group.

Scheme I
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The following specific examples are included to illustraie
the process of this invention and shauld not be construed as
limiting to the process of this iavention in any way. Those
skilied in the art may be aware of still other procedures or
modilications which may be used in an equivalent manner (o
perfonm the invention process.

LEXAMPLL 1
3«(t-Butyloxycarbonylarnino)propanamioe

To 2 solution of 1,3-diaminopropane (500 g, 6.75 moles;
Aldrich D2, 360-2) in tetrahydrofaran (1.6 1) at from -3° C,
o +2° C. with stirring was added dropwise a solution of
di-t-butyldicarbonate (300 g, 1.375 mole; Aldrich 19, 913.3)
in tetrahydrofuran (800 mL) over a period of -8 hr. The
resulting white suspension was stisred 21 0° C. and et slowly
warm to ambient temperatire overnight. The reaction mix-
fure was concentraled in vacoo and the residue was taken up
in a mixture of ethyl acetate and satwrated sodinm chloride
solution. The aqueous layer was extracted with cthyl acetate.
The combined extracts were washed once with sat. sodium
chloride, dried over magnesinm sulfate and filered to yield
an oil (~245 ¢, quantitative). The oil was suspended in water

5
© {200 ml.) and cooled 10 0° C. 1o =5° C. An aqueous solution
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of bromo cresol green (3 ml., 0.04% in water; Aldrich 31,
870-1) was added to result in a blue solution. With vigorous
stirring (1N hydrochloric acid (1.4 L) was added dropwise
to give a light blue to green/yellow colored solution (pH
--5-6, pH-paper). This suspension was extracted with meth-
ylene chloride (2x300 mL) and the aqueous layer made basic
with 2.5 n sodium hydroxide to pH -12. The basis aqueous
Tayer was extracted with methylene chloride (5x300 mT)
and the organic layer was washed with saturaied sodium
chloride solution (2x100 mL), dried over anhydrous potas-
siom carbonate powder, fillered through Celite and concen-
trated to give the title compound as a faint bluish oil which
crystallized on standing (165 g, 69%) (very hygroscopic
solids). NMR (CDCl,, 400 MHz): 1.43 (s, 9H), 1.61 (p, 2H),
1.59 (s, 2H), 2.76 (1, 2H), 3.20 (q, 2H), 4.95 (L, 1H).

EXAMPLE 2

N{3«(t-Butyloxycarbonylamino)propyl]-2-
aminoethylphosphounic acid dicthyl ester

To a solution of 3-(t-butyloxycarbonylamino) propan-
amine (77 g. 0.44 mole) in methanol (500 ml) was added
dicthyl vinylphosphonate 97% (75 g, (1.44 mole; Aldrich 11,
613-0) under nitrogen and kept in a water bath at —20° C. for
48 hr. The reaction mixture was coneentrated in vacua and
the residue (~160 ) was put on a pad of “Florisil” (3"x67)
and eluted with methylene chloride/hexane 1:1, methylene
chioride and finally 10% methanol/methylene chloride to
give the title compound as a colorless oil (121 g, 80%).

NMR (CDCl,, 400 Ml1z): 1.32 (t, 6H), 1.43 (s, YH), 1.65
(1, ZH), 1.80 (br, 1H), LY7 (dt, 2H), 2.67 (1, 211), 2.85 (dt,
2H), 3.20 (q, 2H}, 4.09 {m, 4H), 5.08 (br, 1H).

EXAMPLE 3

[3-[[2-{Dicthoxy-phosphoryD-cthyl}{ 2-cthoxy-3 4-
dioxocyclobut-1-eayfaminolpropylcarbamic acid
tert-butyl ester

To a solution of 3.4-diethoxy-3-cyclobutene-1,.2-dione
(45 g, 0.265 mole; Aldrich 31,077-8) in absolute cthanol (1.2
L) under nitrogen was added dropwise a solution of N-[3-
(t-buiyloxycarbonylamino)propyl]-2-
aminoethylphosphonic acid diethyl ester (80 g, 0.24 mole) in
absolute ethanol (600 ml.) and the reaction mixture was
stirred at ambient temperature 15 hr. The reaction mixture
was concentrated in vacuo and the residue was put on a pad
of silica gel (6"x4") and eluted first with a mixture of
methylene chloride/hexane 1:1 to remave excessive 3,4-
diethoxy-3-cyclobutene-1,2-dione and finally with 10%
methanol/metiiylene chloride to yield the title compound
after evaporation as a viscous oil {107 g, 96%). NMR:
(CDCL;, 400 MH2): 1.34 (1, 6H), 1.43 (s, 9H), 1.46 (1, 3H),
1.80 (m, 2H), 2.12 (m, 2ID), 3.14 {m, 2I1), 3.49 (1, 1H), 3.66
(m, 1H), 3.73 (t, 1H), 3.90 (m, 1H), 4.10 (m, 4H), 4.741 (m,
4II), 5.05 (br, H).

CXAMPLE 4

[2-(8,9-Dioxo-2,6-diazabicyclo 5.2.0]non-1(7)-en-2-yl)
cthyllphosphonic Acid Diethyl Ester

A solution of N-{3-(t-butoxycarbonylamino)propyl}-N-
[4-cthoxy-2,3-dioxocyclobut-T-cnc-1-yl ]-2-
aminocthylphosphonic acid dicthyl cster (100 g, 0.22 mole)
in methylene chloride (600 ml) was cooled in ice and
treated with tifluoroacetic acid (300 ml). The reaction
muxture was left to warm to ambient temperature overnight.
The solution was concentrated in vacuo at max. 40° C. and
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co-evaporated with toluene (2x500 ml) to yield a viscous
il (159.5g) which was dissolved in absolute ¢thapol (1.5 1)
and added dropwise over eight hours to a solution of
triethylamine {350 ml.) in ethanol (1.5 L) and stirred for 8
tir. at room temperature. The reaction mixire was concen-
trated in vacuo to an oil which was taken up in ethyl acetate
(1 L. Compound crystallized and was cooled in ice, fillered
and washed with ethyl acetare and finally hexane to give the
title compound as a whitc compound (40 g, 58%). NMR
(CDCL,, 400 MIEz): 1.34(t, 611), 2.06 {m, 21T), 2.20 (1, 211),
3.50 (m, 4H), 4.05 (m, 2H), 4.15 (m, 4H), 7.87 (br, 1H). MS
(DEI) M*m/z 316. LC analysis (column: Microsorb-MV
C18, 150x4.6 mm; Eluent: 30/70 MeOHA).01 M NH H..PO,
pH 4.7, Flow rate; 1 mL/min; UV detector at 210 nm,
Analysis: Cale’d. for C;H, N,OP; C, 49.36; 1, 6.69; N,
8.85%. Found: C, 4947, H, 6.74; N, 8.77%.

EXAMPLE 5

[2-(8,9-Tioxo-2 f-diazabicyclof 5.2.0lnon- 1(7)-cn-
2-yDyethyl]-phosphonic Acid

Under N, bromotrimethylsilane (83 mL, 96.3 g, 0.63
mole; Aldrich 19,440-9) was added dropwise at 2 fast rate to
a solution of [2-(8,9-dioxo-2.6-diazabicyclo[5.2.0lnon-1(7)-
en-2-yljethyl}phosphonic acid diethyl ester (37.6 g, 0.12
mole) in methylene chloride (350 mT ). The reaction mixiure
was kept in a water bath at approximately 20° C. for 15 hr.
The clear solution was concentrated In vacto and the foamy
residue was taken up in acetome (600 ml.) with vigorous
shaking 1o result in a thin suspension. Water (50 ml., 2.78
moles) was added o give a gumimy precipitate which
solidified instantly. ‘1he suspension was shaken vigorously
for 10 minutes, filtered and washed with acetone to give a
yellow solid compound. The sulids were taken up in botling
water (450 ml) and the hot solution was fillered through a
futed fiher paper to remove a small amoun of insoluble
material. The clear aqueous solution was cooled in ice and
crystallization began at once. The thick crystalline mass was
diluted by slow addition of acetone (800 mL), kept cold for
t hr, filtered and washed with acetone and then hexane to
give the titke compound as a pale yellow solid (20.2 g). A
second crop from the mother hiquor (100% purity by 1.C)
yielded an additional amount (6.5 g) for a total yield of 87%.
NMR (DMSO-d,, 400 Mhz): 1.90 (m, 4H), 3.25 (m, 2H),
336 (m, 2H), 3.84 (g, 2H), 845 (s, 1H). LC analysis:
(Columu: Nova Pak C18, 300x3.9 mm; Eluent: 20/80
McOH.005 M Pic A; Flowrate: 1 mL/min; UV detectors at
210 om). Analysis: Cale'd. for CyIN,OPO1IL,0: C,
41.26; 1, 5.08; N, 10.69%;

Found: C, 41.17; H, 5.04; N, 10.42%; Karl-Fischer analy-
sis: 0.55% H,0; MS: -FAB [M-H]™ m/z 259.

EXAMPLE 6

Preparation of 3-(t-Bumoxycarbonylamino)
propanamine (“1-BOC-Propanamine')

A solution of di-t-butyldicarbonate (0.50 Kg, 2.29 moles)
in methanol was added 10 an excess (5 equivalents) of
1,3-diaminopropane (0.83 Kg, 11.2 moles) over a 4 hour
period at 25.30° C. The product 1,3-Diaminopropane
t-butoxycarbonate was filicred off and the mcthanol
removed by vacuum distillation. The residual oil was taken
into ethyl acelate, washed with brine, water added, and (the
pH adjusted to 5.5. The layers were separated and the
aqueous. phase made strongly alkaline. ‘I'he alkaline aqueous
solution was extracted six times with toluenc. The combined
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toluene extracts were dried over sodium solfate and con-
wentrated to afford t-BOC-propanamine (0.365 Kp) in a 77.4
% vield, 11.5 % total impurities.

EXAMPLE 7

Preparation of [2-(8,9-Dioxo-2,6-diszabicyclo[5.2.0]
non-1(73-en-2-yljphosphonic acid, dimethyl ester
(“Dimethyl Phosphonate Ester™)

A. Formation of 1-BOC-phosphonate 1)imethyl bBster

A solution of t-BOUC-Propanamine, Y8% (0.67 Kg, 3.77
moles) 2nd dimethylvinylphosphonate (0.59 Kg, 4.12
moles) in anhydrous methanol (2.7 L) were stitred at room
lemperature for 2 days 1o give a solution of the Dimethyl
Phosphonate Ester product.
B. Formation of 1-BOC-Phosphonate Dimethyl Ethyl
Squarate

The Dimethyl Phosphonate Esier prodoct sotution in A
was then added 10 a solution of 3,4-diethoxy-3-cyclobutene-
1, 2-dione (“Eihyl Squarate™) (0.55 Kg, 3.23 moles) in
anhydrous methanol (3.24 L) over a six hour period. After
stiring at 0-5° C. overnight the reaction mixture was
concentrated by distitlation. Toluene (1 1) added and the
distillation repeated to a final volume of 1.6 L 3[2-

(Diethoxy-phosphorylethyl J-(2cthoxy-3 4-diexocyclobut- 5

1-enylyarmino jpropylearbamic acid tert-buiyl ester (“1-BOC-
Phosphonate Dimethyl Eilyl Squarate™),
C. Formation of Deprotected Phosphonate Dimethy! Ethyl
Squarate

To the product solution of +-BOC-Phosphonate Dimethyl
Ethyl Squarate from B was added toluene (5.0 L) at 0-5° C,,
followed by triffuoroacetic acid (4.71 Kg, 41.31 moles) over
0.25-5 hrs. while keeping the tomperature under 15° C.
After stirring for 4 hours at room temperature, the reaction
mixture was concentrated to afford the crude deprotected
Phosphionate Dimethyl Ethyl Squarate.
1), Formation of Dimethyl Phosphonate Ester

Anbydrous methanol (4.5 1.) was added to the reaction
product concentrate from C, and the resulting solution was
added over a 6 bour period (o a solution ol excess tricthy-
Tarnine (2.9 Kg, 28.66 moles) in ashydrous methanol al
room lemperature. The resalting mixture was concentraled,
followed by the addition of ethyl acetate which precipitated
out the tided Dimethyl Phosphonate Ester product. After
filtration and washing of the cake with cold ethyl acetate a
50.4 % yield of [2-(8,9-Doxo-2,6-diazabicyelol5.2.0]mon-
1(7)-¢cn-2-yDethyllphosphonic Acid Diethyl Ester
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{“Dimethy] Phosphonate Ester”™) (0.56 Kg), 97.0% strength,
was obtained, single impurity of 1.05 % and total impurities
of 1.76%.

EXAMPLE &

Preparation and Purification of [2(8.9-Dioxo-2,6-
diszabicyclo[5.2.0Jnon-1(7)-en-2-yDethyl ]
phosphonic Acid

Bromotrimethylsilane, 97.6% (0.55 Kg, 3.59 molcs) was
added at room temperature to a stirting suspension of
dimethyl phosphonate ester {0.40 Kg, 1.56 moles) in aceto-
nitrile (4.1 L) The resulting solution is then added (o stirming,
acetonitrile-water. The titled phosphonic acid precipitated
out of svlution as cream-colored solids. The slurry was
vooled to 0° C. and the product collected by [iltration. The
wet cake was stirred i watcr and 30 % NaOH added to a pl1
of 13. A sohation formed. Hydrochloric acid was added to a
pH of 1.0. The titled phosphonic acid precipitated out of
solution as whitc-colored solids. The product was collected
on a Buchner and washed with ice-cold water, The tided
phosphonic acid was then purified by recrystallization from
water. The wel cake was dissolved in 12 parts water, filtered
through paper on a Buchner, and the filirate concentrated.
Upon cooling The tided phosphonic acid crystallized out of
solution. ‘The slurry was cooled to 0° €. and collected on a
Buchner. The cake was washed with water, dried In a
vacuum oven at 657 (. to afford the tided phosphonic acid,
purified in an 86% yield, 99.99% strenglh, single impurity,
0.05%, total impurities, 0.13%.

We claim:

1. A compound which is a N-[3-(t-
butyloxycarbonylamino)propyl]-2-aminocthylphosphonic
actd di-C,~C, alkyl ester,

2. the compound N-[3-(i-butyloxycarbonylamino)
propyl}-2-aminocthylphosphonic acid dimethyl cster or
compound N-[3-(t-butyloxycarbonylamino)propyl}-2-
aminocthylphosphonic acid diethyl ester.

3. A compound which is a 3-[[2-(dh-C~C,alkoxy-
phosphorylethyl 1-(2-C,—C alkoxy-3 4dioxocyclobut-1-
envl)amine Jpropylearbamic acid rert-butyl ester, where the
alkoxy proups are the same or Jifferent.

4. The compound 3-f[2-(diethoxy-phosphoryl)ethyl]-
(2¢thoxy-3,doxocyclobut-1-cnyl)amino Jpropylcarbamic
acid tert-butyl ester.
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International Nonproprietary Names for
Pharmaceutical Substances (INN)

RECOMMENDED International Nonproprietary Names:
List 53

Notice is hereby given that, in accordance with paragraph 7 of the Procedure for the Selection of Recommended
International Nonproprietary Names for Pharmaceutical Substances {Off Rec. Wid Health Org., 1955, 80, 3 (Resolution
EB15.R7); 1969, 173, 10 (Resolution EB43.R9)], the following names are selected as Recommended International
Nonproprietary Names. The inclusion of a name in the lists of Recommended Intemational Nonproprietary Names does not
imply any recommendation of the use of the substance in medicine or pharmacy.

Lists of Proposed (1-81) and Recommended (1-52) International Nonproprietary Names can be found in Cumuiative List
No. 11, 2004 (available in CD-ROM only).

Dénominations communes internationales
des Substances pharmaceutiques (DCI)

Dénominations communes internationales RECOMMANDEES:
Liste 53

Il est notifié que, conformémaent aux dispositions du paragraphe 7 de la Procédure & suivre en vue du choix de
Dénominations communes internationales racommandées pour les Substances pharmaceutiques [Acles off, Org. mond.
Sants, 1955, 60, 3 (résolution EB15.R7); 1968, 173, 10 (résolution EB43.R9)] les dénominations ci-dessous sont choisies
par I'Organisation mondiale de la Santé en tant que dénominations communes internationales recommandées. L'inclusion
d'une dénomination dans les listes de DCI recommandées nimpligue aucune recommandation en vue de P'utilisation de la
substance correspondante en médecine ou en phamacie.

On trouvera d'autres listes de Dénominations communes intemationales proposées (1-91) et recommandées (1-52) dans
la Liste récapitulative No. 11, 2004 (disponible sur CD-ROM seulement).

Denominaciones Comunes Internacionales
para las Sustancias Farmacéuticas (DCIl)

Denominaciones Comunes Internacionales RECOMENDADAS:
Lista 53

De conformidad con lo que dispone el parrafo 7 del Procedimiento de Seleccion de Denominaciones Comunes
Internacionales Recomendadas para las Sustancias Farmacéuticas [Act. Of Mund. Salud, 1855, 60, 3 (Resolucion
EB15.R7); 1969, 173, 10 (Resolucion EB43 RO)j, se comunica por el presente anuncio que las denominaciones que a
continuacién se expresan han sido seleccionadas como Denominaciones Comunes Internacionales Recomendadas. La
inclusion de una denominacion en las listas de ias Denominaciones Comunes Recomendadas no supone recomendacion
alguna en favor del empleo de la sustancia respectiva en medicina o en farmacia.

Las listas de Denominaciones Comunes Intemacionales Propuestas (1-91) y Recomendadas (1-52) se encuentran
reunidas en Cumulative List No. 11, 2004 (disponible sdlo en CD-ROM).
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perfiubutanum
perflubutane

perflubutane

perflubutane

perzinfotefum
perzinfotel

perzinfotet

passinfoled-

prasugrelum
prasugrel

prasugre!

prasugrel

CaaHozCIFNSO;
HiC. 0 N
CHs HN Y
rhc’N“v’&*v’L*o HN. | cl
%

F

1,1.1,2.2.3.3.4,4,4-decafluorobutane
décafluorobutane

decafiuorobutano

CiFo

F F

CF
F3C>S( 3

F F

[2-(8,9-diox0-2,6-diazabicyclo[5.2.0]non-1(7}-en-2-yl)ethyl]=
phosphonic acid

acide [2-(8,9-dioxo-2,8-diazabicyclof5.2.0jnon-1(7)-én-2-yhéthyl}=
phosphonique

acido [2-(8,9-dioxo-2,6-diazabicicio[5.2.0]non-1(7)-en-2-ietil}=
fosforico

CoHiaN2O5P
0
0
HN
N /OH
\/\IF"-OH

5-[(1RS)-2-cyciopropyl-1-(2-fluoropheriyl)-2-oxoethyl]-
4,5,8,7-tetrahydrothienof3, 2-c]pyridin-2-yl acetate

acétate de 5-[(1R5)-2-cyclopropyl-1-(2-fluorophényl)-2-oxoéthyl]-
4,5,6,7-tétrahydrothiéno[3,2-clpyridin-2-yle

acetato de 5-[(1RS)-2-ciclopropil-1-(2-fiuorofenil)-2-oxoetil}-
4,5,6,7-tetrahidrotieno[3,2-¢)piridin-2-ito
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO )
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 10/04/2009
Abogado
Alicia Lloreda Ricaurte
(Apoderado)
ASUNTO Radicacion 04 32577
Tramite 002
Evento 001
Actuacion 43 -
Oficio 24478
Folios 006
Patente de Invencion Patente de Modelo de Utilidad [ ]
Via Nacional ]
Via PCT (fase nacional) Cap. | [ ] Cap. Il[ ¥

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1 Descripcion: Folios: 87 a 119

1.2 Reivindicaciones: Folios: 120 a 129
Folios: 187 a 192 Memorial 02/05/2008

1.3  Datos PCT: Solicitud Internacional: PCT/US02/32252
Capitulo 1l
Fecha Sol. Internacional: 09/10/2002
Publicacién. Internacional: WOQ003/031416
Fecha Pub. Internacional: 17/04/2003
Fecha Inicio Fase Nacional: 10/05/2004
Solicitud Nacional: CO 04 32577
Fecha Sol. Nacional: 06/04/2004

1.4  Prioridad: US60/328,245 de 10/10/2001

1.5 Respuesta del solicitante: Folios: 176 a 192 Memorial de 02/05/2008

2. Objeto de la invencion
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Titulo de la solicitud

Derivados de 4cido [[2-(amino-3,4-dioxo-1-ciclobuten-1-ilJamino]alquilo]
para el tratamiento del dolor

Reivindicaciones (Folios 187 a 192)

Reivindicaciones 1 a4, 7, 8, 9, 14 y 15: Se reivindica una composicion para el
tratamiento del dolor que comprende:

a) Una cantidad efectiva para tratar el dolor de al menos un compuesto de
formula (1) o una sal farmacéuticamente aceptable, en donde la cantidad efectiva
es de al menos 150mg/dia para una dosis oral, y de al menos 3mg/dia para dosis

IV, y
O O

N

B

HN N—A——X

Ry Ry

En especial, el compuesto de férmula (1) presenta la formula (1)

O se elige entre:

é\cido [2-{(7,8-dioxo-2,5-diazabiciclof4.2.0]oct-1(6)-en-2-il)etil]fosfonico
Acido [2-[(8,9-dioxo-2,6-diazabiciclo[5.2.0jnon-1(7)-en-2il)etilffosfénico

b) Una cantidad farmacéuticamente aceptable de al menos un agente aliviador
del dolor, tal es el caso de un analgésico opioide.

Reivindicaciones 5 y 6, 10, 11, 12, 13: Se reivindica una composicidén que
contiene como principio activo el compuesto de férmula (1) y al menos un
vehiculo farmaceuticamente aceptable.

Sustento Descriptivo

Los antagonistas de glutamato de receptor NMDA convencionales no presentan en
mayor medida efectos secundarios psicotomiméticos en humanos o los efectos de
estimulos discriminatorios del tipo PCP en no humanos, por esta razon los
compuestos utilizados constituyen una alternativa efectiva dado que presentan
efectos secundarios adversos reducidos y son mas efectivos en el tratamiento del
dolor. Por esta razon la invencion (ver folio 93) provee un método para el tratamiento
del dolor que incluye la administracion a un mamifero en necesidad de dicho

e
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tratamiento de una cantidad efectiva para tratar el dolor de al menos un compuesto
que tenga la férmula (1).

La invencion también provee una composicion farmaceutica que contiene una
cantidad efectiva para tratar el dolor del compuesto de formula (1) 0 una sal
farmacéuticamente aceptable de este y al menos un vehiculo farmacéutico.

e Una vez catalogada la invencién ésta se clasifico en la seccién: A 61 K *'fge:
de la Clasificacion Intermacional de Patentes.

3. De la solicitud de Patente
3.1. Reivindicaciones {articulo 30 D. 486)

o El solicitante mediante memorial de fecha 02/05/2008 presenta un nuevo
juego de reivindicaciones en el que modifica el contenido de las clausulas y
las convierte en reivindicaciones de composicion definidas en términos de los
elementos que las componen, a saber: derivados del nticleo de formula (1) en
combinacion con analgésico opioide. Ademas reivindica composiciones que
contienen como unico componente activo el compuesto de formula (1) y un
vehiculo farmaceéuticamente aceptable.

Al respecto es preciso sefialar que el contenido de las clausulas 1 a 4 se repite de
manera innecesaria a partir de la clausula 7 cuando al segundo grupo de invencion,
es decir, al que corresponde a las composiciones que contienen exclusivamente el
compuesto de formula (1) en la forma de derivados de diazabicicio[4.2.0]octeno o
diazabiciclo[5.2.0lnoneno en un vehiculo farmacéuticamente aceptable se le
incorpora un segundo componente activo en |la forma de analgésico opioide 0 como
especie quimica.

Esta situacion ocurre nuevamente con las clausulas 10 a 15 que no plantean
modalidades diferentes de la invencién que no hubieran sido especificadas en las
clausulas precedentes 1 a 4, razén por la cual, esta dependencia considera que el
nuevo juego de reivindicaciones presenta problemas de concision. Y teniendo en
cuenta que el numero de reivindicaciones debe ser razonable y acorde con el
numero de alternativas de la invencion a proteger, esta dependencia considera
necesario que el solicitante elimine del pliego reivindicatorio aquellas clausulas que
repiten de manera innecesaria el contenido de las clausulas 1 a 4, lo anterior, con el
fin de dar cumplimiento a las disposiciones del articulo 30 de la Decision 486.

» Por otra parte, al incluir en la definicion de la materia la actividad terapéutica
de los compuestos en la forma de agentes para el tratamiento del dolor, el
senor solicitante esta definiendo la invencion en términos del resultado a
alcanzar, es decir, incluyendo no solamente la alternativa terapéutica para el
manejo del dolor objeto de ia invencidn, sino todas las alternativas presentes
o futuras que se relacionen con este blanco farmacoldgico y que puedan
contener derivados de férmula (1).

Ademas, el segundo componente activo lo define en términos de la categoria
farmacolégica en la que se han encasillado ciertos agentes por su capacidad para
modular un grupo determinado de receptores enddgenos denominados opioides ', es

' ¥lorez Beledo, J. Farmacos analgésicos opioides. Departamento de Medicina Universidad de Santander. Medicine.
1998; 7(105): 4908-4919

‘‘‘‘‘‘
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decir, en la forma de un género o clasificacién terapéutica, en el que se pﬁgtz:len
agrupar un variado grupo de sustancias, tal es el caso de los agonistas puros dentro
de los que se encuentran: morfina, petidina, heroina, fentanilo, hidromorfona,
sufentanilo, tramadol, oxicodona, oximorfona, metadona, levorfanol, L-a-
acetilmetadol, codeina, dihidrocodeina, dextropropoxifeno, timidina, los
agonistas/antagonistas mixtos como pentazocina, nalbufina, butorfanol y dezocina;
los agonistas parciales como buprenorfina y los antagonistas puros como naloxonay
naltrexona, entre otros.

Sobre el particular es preciso recordar al sefior solicitante que las composiciones de
materia que contienen combinaciones de agentes farmacolégicamente activos se
definen en términos de las especies quimicas combinadas y de las dosis
subterapéuticas gue se consiguen con la_administracién conjunta porque de lo
contrario la materia continuara definiéndose en términos del resultado esperado. Por
las razones expuestas se reitera la necesidad de que el solicitante defina claramente
la materia objeto de su interés, a fin de dar cumplimiento a las disposiciones del
articulo 30 de la Decision 486.

4. Unidad de Invencion (articulo 25 D. 486)

Como se senald en el aparte definicion de materia, la invencion hace referencia a
dos objetos independientes y claramente diferenciados o grupos inventivos, a saber:
el primero relacionado con composiciones farmaceuticas que contienen como agente
activo un compuesto de la formula (1)

O 0
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En conjuncién con un vehiculo farmacéuticamente aceptable (reivindicaciones 5y
B).

En particular, contienen derivados de la formula (lil) o se seleccionan entre las
siguientes especies quimicas:

O\% /O
N N——A X

» Acido [2-[(7 8-dioxo-2,5-diazabiciclo[4.2.0]oct-1(6)-en-2-il etillfosfonico

o Acido [2-(8,9-dioxo-2,8-diazabiciclo[5.2.0Jnon-1(7 )-en-2-il)etillfosfonico

e Acido [2-(4-hidroxi-8,9-dioxo-2,6-diazabiciclo[5.2.0}jnon-1(7)-en-2-
i)etillffosfénico

o Acido 8 9-dioxo-2,6-diazabiciclo[5.2.0]non-1(7)-eno-2-acético

o 2-[(1H-tetrazol-5-il)metil]-2,6-diazabiciclo[5.2.0lnon-1(7)-eno-8,2 diona

» Acido [2-(9,10-dioxo-2,7-diazabiciclo[6.2.0]dec-1(8)-en-2-il etil[fosfonico



El segundo objeto relacionado con composiciones farmacéuticas que contienen
como primer componente activo un compuesto derivado de la formula (1) en
conjuncion con un analgésico opioide (reivindicaciones 1 a 4).

El analisis de unidad de invencién a posteriori, es decir, en virtud de las enseflanzas
reveladas por el estado del arte permitid comprobar que el concepto comun
relacionado con la estructura de los compuestos derivados de la formula (1) y en
particular con compuestos derivados de la formula (Ill) no es nuevo, tal y como o
evidencia el documento US6011168 que hace referencia a derivados de formula
estructural:

O O

NS

///PO(OH)Z
N\\//N

Comunmente denominado Perzinfotel (ver Recomendaciones Denominaciones
comunes internacionales INN. Lista 53 OMS)

Por otfra parte, el documento EP0496561 hace referencia a derivados de la formula:

© )
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Y en particular a las especies quimicas:

o Acido [2-](7,8-dioxo-2,5-diazabiciclo[4.2.0]oct-1(6)-en-2-il)etilfosfonico

o Acido [2-[(8,9-dioxo-2,6-diazabiciclo[5.2.0]non-1(7 )-en-2-il)etillfosfonico

e Acido [2-(4-hidroxi-8,9-diox0-2,6-diazabiciclo[5.2.0jnon-1(7)-en-2-
iNetillfosfonico

o Acido 8,9-dioxo-2,6-diazabiciclo[5.2.0]non-1(7)-eno-2-acético

o 2-[{(1H-tetrazol-5-il)metil]-2,6-diazabiciclo[5.2.0]non-1(7)-eno-8,9 diona

o Acido [2-(9,10-dioxo-2,7-diazabiciclo[6.2.0]dec-1(8)-en-2-iletil]fosfonico

Y ademas precisa gue los compuestos pueden ser objeto de formulacion
farmacéutica y ademas pueden administrarse en cantidades que oscilan entre 1 y
100mg/dia.

Por consiguiente, tanto el concepto comun como las composiciones que contienen
los compuestos no son nuevos, razén por la cual bajo su amparo no pueden
reivindicarse dos grupos inventivos como son las composiciones de materia que
contienen derivados de la formula (I) como las composiciones de materia que
contiene derivados de formula (1) en combinacion con analgésicos opioides.

Adicionalmente, la combinacién efectiva que resuita de administrar conjuntamente
antagonistas NMDA y analgésicos opioides fue revelada por el documento

."M"'\.
,
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WO00003716, razén por la cual, tampoco puede considerarse concepto comun e
inventivo la interaccidén farmacoldgica definida en términos de categorias
terapéuticas.

En cumplimiento del articulo 45 de la Decision 486 de 1a Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.
N

Notifiguese el presente, oficio cgﬁ"forme‘a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del fitulo pyimero de la Circular Unica N° 10 de 2001.
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ALIX CARMENZA'CESPEDES DE VERGEL
Jefe de Division de Nuevas Creaciones
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El anterior requerimiento fue notificado por fijacion en lista, de fecha
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