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(j) ([(2.Amino4,4-dioxo..1-cyclo-buten-1-yI)aminojalkyl]-acid derivatives. 

The invention concerns processes for preparing compounds of the formula 

0 0 

Is RN N-A-X 

R1 R2 (I) 

in which 
R1 is hydrogen, alkyl of I to 6 carbon atoms or phanylalkyt of 7 to 12 carbon atoms; 
R2 is hydrogen, alkyl of I to 6 carbon atoms, alkenyt of 2 to 6 carbon atoms or phenylalkyt of 1 to 12 
carbon atoms; 
Or 
R1 and R2 taken together are Z where Z is -Cl-12CH2-, -CH2C(R6)(R7)CI-127 or CH2C(R)(R9)-C(R10)(R1 ’)CI’4-, 

where R8, R8 and R15 are, independently, hydrogen, alkyl of I to 6 carbon atoms or hydroxyl and R7, R9 
and R" are, Independently, hydrogen or alkyt of I to 6 carbon atoms, 

A is allcytene of I to 6 carbon atoms or alkenytene of 2 to 6 carbon atoms; 
in X is CO2R3 in which R3 is hydrogen or alkyt of I to 6 carbon atoms, P(OXOR4)(0R5) in which R4 and R5 

are, independently, hydrogen or alkyl of I to carbon atoms, 3,5-dioxo1 ,2,4-oxadiazoiidin2-yt or 
5-tetsezolyl; 

14 or a pharmaceutically acceptable salt thereof which compounds ar NMDA antagonists useful as 
anticonvutsarit and neuropiotectants in situations Involving excessive release of excitatory amino acids. 
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5 Compound CPP Binding NMDA Induced Lethality 

of Exrnk çp (uMI rng11gL 

8 0.030 2.1 
10 0.019 1.8 

9(a) 0.28 50%(5) 

9(b) >1 >10 

15 9(c) >10 >5 

10 035 >20 

10(a) 0.34 >20 

11 0.038 >10 
20 

11(a) 40%(10) >5 

12 0.041 80%(5) 

s Where the displacement of CPP binding is expressed as a percentage, it is at the IN concentration given at 
the concentration in the parenthesis. Similarly, where percent inhibition 

of 

lethality at dose in parenthesis. 
Thus, the compounds of this invention demonstrate 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 

o NMDA antagonists. 
The compounds of the present Invention are active against NMDA-Induced lethality and are useful in the 

treatment of CNS disorders such as convulsions, brain cell damage and related neurodegenerative disorders, 
including senile dementia, Alzheimer’s disease, Huntingdon’s chorea, stroke, hypoglycemia, cerebral palsy, 
cerebral isohomia, epilepsy, and olivo-ponto cerebellar atrophy. 

35 Hence, there is herewith provided in addition to the novel compounds, Npre. a method for preventing 
neurodegenerative disorders induced by overstimulation of NMDA receptors in brain and spinal 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 
40 patient in need thereof. The pharmaceutical carrier may be solid or liquid. 

Accordingly, this Invention also provides a pharmaceutical composition comprising a compound of formula 
I as shown and defined hereinabove or a pharmaceutically acceptable salt thereof and a pharmaceutically 
acceptable carrier. 

A solid carrier can include one or more substances which may also act as flavoring agents, lubricants eel-
45 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 preferably contain up to 99% of the active ingredient Suitable solid carriers include, forexample, calcium 

so phosphate, magnesium stearafe, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl cellulose. 
sodium carboxymethyl cellulose, polyvinylpyrTulidine, low melting waxes and ion exchange resins. 

Liquid carriers are used in preparing solutions, suspensions, emulsions, syrups, elixirs and pressurized 
compositions. The active ingredient can be dissolved orsuspended in a pharmaceutically acceptable liquid car-
rier such as water, an organic solvent, a mixture of both or pharmaceutically acceptable oils or fats. The liquid 

se carrier can contain other suitable pharmaceutical 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 perenteral administration include 
water (partially containing additives as above, e.g. cellulose derivatives, preferably sodium carboxymethyl cal-

19 
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lulose solution), alcohols (including wonohydric alcohols and potyhydric alcohols e.g. glycols) and their deri-
vatives, and oils (e.g. fractionated coconut oil and arachis oil). For parenteral administration, the carrier can 
also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used in sterile liquid 
form compositions for parenteral administration. The liquid carrier 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 orcapsules. In such form, 
ía the composition 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, prefiled syri 
oges or sachets containing liquids. The unit dosage form can be, for example, a capsule or tablet itself, or it 
can be the appropriate number of any such compositions in package form. 

To determine the effective amount of compound to be administered in alleviation of CNS degenerative dys-
is functions, the physician need Only evaluate the effects of a given NMDA antagonist in the patient by incremen-

tally increasinJbacl utaaaAQw4Wy1 1 mg/kg to about 20 mg/kg until the desired symptomatic relief level 
is achieved. The continuing dose regimen may then be modified to achieve the desired result, with the cangp 
of about Ito 100 mg/day. Similar techniques are followed by determining the effective dose range upon i.v. or 

. i.’n. administration. Wen using the compounds prophylactically to arrest declining cognitive function as in 
20 A1heimer’s dementia, a more subjective approach is taken such as by relating the drug dosage to improved 

memory responses or analogous desired responses which can be related to relief of overstimulation of the exci-
tatory amino acid receptors. 

25 Claims 

1. A compound of the formula: 

20 0
_ 

35 HN N-A-X 

I I 
R2 (I) 

40 in which 
R1 is hydrogen, alkyl of 1 to 6 carbon atoms or phonylalkyl of 7 to 12 carbon atoms; 
R2 Is hydrogen. alkyl of Ito 6 carbon atoms, alkenyl of 2 to 6 carbon atoms or phenylalkyl of 7 t 12 carbon 
atoms; 
or 

45 R1 and R2 taken together are Z where Z is -CH2CH2-, -CH2C(R5)(R7)CHT or CH2C(R5)(R9)-
C(R’°)(R’t)CH2, where R6, R8 and R° are, Independently, hydrogen, aikyl of 1 to 6 carbon atoms or hyd-
roxyl and R7, R9 and R11 are, independently, hydrogen or alkyl of ito 6 carbon atoms, 
A is alkylene of Ito 6 carbon atoms or alkenylene of 2 to 6 carbon atoms: 
X is C0R3 in which R3 is hydrogen or alkyl of Ito 6 carbon atoms, P(0)(0R4X0R5) in which R4 and R5 

W are, independently, hydrogen or alkyl of I to carbon atoms, 3,5-dioxo-1,2,4-oxadiazolidin-2-yl or 54et-
razolyl; or a pharmaceutically acceptable salt thereof-

2. A compound as claimed in Claim I in which R’ and R2 are, independently, hydrogen, methyl, ally!, methallyl 
or berizyl or R1 and R2 taken together are -CH2CH, CH7CRe)(R1)CH2 or -CI-12C(R8)(R8) - 

55 C(R1)(R1 9CHr, where R, R8 and R1° are independently, hydrogen, alkyl of 1 to 6 carbon atoms or hyd-
roxyl and R7, R9 and R1’ are, independently, hydrogen or alkyl oft 1o6 carbon atoms. 

3. A compound as claimed in Claim I or Claim 2 where A is alkylene of I to 4 carbon atoms or trans-2-bu-

20 
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tenylene. 

4. A compound as claimed In anyone of Claims Ito 3 wherein X is carboxyl, phosphonyl or 5-tetrazolyi. 

s S. A compound as claimed in Claim I which is one of the following: 
N-(2-amino-34-dioxo-I-cyclobuten-1-yl)beta alanine, 
N-(2-amino-3,4-dioxo-I-cyclobutenyl)glycine ethyl ester; 
242-[(2-amlno-3,4-dioxo-1 -cyclobuten-I-yt)amino]ethyll-I 2,4-oxadlazolidlne-3,5-dlone; 
N[2-(methylamino)-3,4-dioxo-I-cyclobutenyl]beta-alanlne; 

10 N-(2-amino-3,4-dioxo-I-cydobuten-I-yl)-N-(2-propenyl)glycinb; 
N-(2amin-34-dioxo-Icydobutenyl)-N-(2-methyl-2pmpenyl)glycine; 
fl(2-amino3,4xo-1-cyclobutenyl)aminomethyl]phosphonic acid; 
3-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)aminojpmpyl]phosphonic acid; 
[4-[(2-amlno--dloxo-i-cycIobuten-I-yl)amlnoIbutyl]phosphonic acid; 

15 ((E)-(2-amino3,4-dioxo-1-cyclobutenyl-I-yl)amino]-2-butenylJphosphonic acid; 
(fl2-amin-3,4oxo1-cyclobuten-1yl)methylaminoJmathyl]phosphonic acid; 
[(E)-3-(89-dioxo-2,6-diazabicyclol5.2.0jnon-I(1)-en-2-yI)..1 -propenyfl-phosphonic acid; 
2.12-(I H-tetrao1-5-yi)ethylJ-2,6-diazabicyclo[5.2.O]non-I(7)-ene-8,9-dione; 
N-(2-amino-3,4-dioxo-I-cyclobutenyl)glycine; 

20 4-[2-amino-3,4-dioxo.i-cydobutenyl)aminojbutanoic acid; 
3-[[3,4-dioxo-2-((phenylmethylaminoJ-1-cyclobutenylJamino]propanoic acid; or 
N-(2-amin-3,4-dioxo-I-cydobutenyI)-N(pheaylmethy9glycine, or a pharmaceutically acceptable salt 
thereof. 

2S 6. A compound as claimed In Claim I which is: 
[2-[(2amino-3,4-dloxo-I-cyclobuten-.I-yl)aminoethyl]phosphonic acid or a pharmaceutically acceptable 
salt thereof 
(2-((2-aiuino-3,44ioxo-1-cyclobuten-I-yI)methylamino]ethylphosphonic acid, or a pharmaceutically 
acceptable salt thereof; 

30 [2-(1,$-dioxo-2,5-diazabicyclof4.2.Oflact-1 (6)-en-2-yl)ethyflphosphonic acid, or a pharmaceutically 
acceptable salt thereof; 
(2-(8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1 (7)-en-2-yl)ethyllphosphonic acid ore pharmaceutically accept-
able salt thereof; 
(2-(4hydr,9dioxo-2,6-diazabicydo[5.2.0]non.-1(7)-en-2-yl)ethyIJphosphonic acid, or a pharmaceut,-

as cally acceptable salt thereof; 
[2(4.4-dimethyl-8.9.dIoxo-2,6-dIazablcydo(5.2.0)non-I(7)-en-2-yl)ethyl]phosphonlc acid, or a phar-
maceutically acceptable salt thereof; 
2[3-(8,9-dioxo-2,6diezabicyck45.2Mjnon.1(7)-sn-2-yl) propyl]phosphoriic acid or a pharmaceutically 
acceptable salt thereof: 

40 8,94iaxo-2,6-diazabicyclo[5.2.O]non-1(7)-ene-2-aoetic acid, or a pharmaceutically acceptable salt there-
. of; 

3-(8,9-dloxo-2,6-dlazabicydo[52.Ojnon-I (7)-en-2-yI)propanolc acid, or a pharmaceutically acceptable 
salt thereof, 
2-[l h-tetrazoI-5-yl)rnethyl-2,6-diaabicydo[5.2.O]non-1(7)-ene-B,9-dion, or a pharmaceutically 

45 acceptable salt thereof, or 
(2-(9,lO-dloxo-2,7-dlazabicyclo[6.2MJdec-I (8)-en-2-yl)ethyl]phosphonic acid, or a pharmaceutically 
acceptable salt thereof. 

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

55 

8. A process for preparing a compound of formula las defined in Claim I which comprises 
a) reacting a compound of formula (II) 

21 
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(57) Abstract 

A topical opioid paradigm was developed to determine analgesic peripheral effects of morphine. Topical morphine as well as peptidea 

such as ID-Ala2,MePhe4,Gly(o1)5jenkephalifl (DAMGO) produced a potent, dose-dependent analgesia using the radiant heat tailflick assay, 

The topical drugs potentiated systemic agents, similar to the previously established synergy between peripheral and central sites of action. 

Local tolerance was rapidly produced by repeated daily topical exposure to morphine. Topical morphine tolerance was effectively blocked 

by the N-Methyl-D-Aapartate (NMDA) receptors antagonist MKSOI and ketamine given either systemically or topically. NMDA receptor 

antagonists reversed pre-existing morphine tolerance. The activity of topical NMDA antagonists to block local morphine tolerance suggests 

that peripheral NMDA receptors mediate topical morphine tolerance. Morphine was cross tolerant to [l)-Ala2,MeP]le4,Gly(ol5jenkeplialin 

(DAMOO), but not to morphine-6--gtueumnidc, implying different mechanisms of action. These observations have great importance in 
the design and use of oploids clinically. Topical pharmaceutical compositions comprising an analgesic that functions through an opiate 
receptor and an NMDA receptor antagonist for producing analgesia without inducing tolerance are described. 
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WE CLAIM: 
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1. A topical pharmaceutical composition comprising at least one 

N-methyl-D-aspartate (NMDA) receptor antagonist and at least 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 
10 group consisting of an opiate, an opiate derivative, an opioid, enkephalins, 

endorphins and synthetic opioid peptides. 

3. The topical pharmaceutical composition according to claim 2, 

wherein the opioid is selected from the group consisting of ethylmorphine, 

15 bydromorphine, morphine, oxymorphone, codeine, levorphanol, oxycodone, 

pentazocine, 

propoxyphene, fentanyl, sufentanil, lofentanil, morphine-6-glucuronide 

and buprenorphine. 

4. The topical pharmaceutical composition according to claim 2, 

20 wherein the enkephalin is selected from the group consisting of [D-Ala, MePhe4, 

Gly (ol)] enkephalin, and endomorphines. 

5. The topical pharmaceutical composition according to claim I, 

wherein the analgesic is morphine. 

25 6. The topical pharmaceutical composition according to claim 1, 

wherein the NMDA receptor antagonist is selected from the group consisting of 

dextromethorphan, dextrorphan, ketamine, pyroloquinoline quinone, cis-4-

(phosphonomethyl)-2-piperdine carboxylic acid, MK8() 1, memantine, and their 

30 mixtures and pharmaceutically acceptable salts thereof. 

7. The topical pharmaceutical composition according to claim 1 

further comprising a local anesthetic. 

35 
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[57] ABSTRACT 

This invention relates to a process for the preparation ol’ the 

formula I compound f2-((8,9)-dioxo-2,6"diaxabicyclo 

[5.2.01-non- l(7)-en-2-y1thyl}phosphonic acid, a NMI)A 

antagonist useful as an aiiticonvulsant and ueuroprulcctaiit 

in situations involving excess release of excitatory amino 

acids. 

ox,[PO(Otte
 

In the process of the present invention, 3-amit]opropyl 

carbamic acid 1,1-dimethylethy1 ester is reacted with a 

dialkyl vinyiphosphonate to obtain N{3-(1-

hutyloxyearbonyl-amino)propyl 1-2-arninoethylphosphonic 

acid dialkyl ester (d) in 80% yield Reaction ul’ (d) with a 

3,1-dia1koxycyc1ohut3-en-1,2-dione gives [3-[[2-

(dia lkoxyphosphoryl)cthyl ]-(2-alkoxy-3.4-dioxo-1 ,2-

cyclobutea-i-yJ)amino]propyl] carbamic acid 1,1 - 

dimethyiethyi ester (e) in 96% yield. Deprolection and 

cycln’ation of (c) in trifluoroacelic acid gives 

dioxo-2,6-diazahjcycloi5.2.O]- non- i(7)-en-2-yl)ethyll 

prosphonic acid dialkyl ester (c) in 58% yield. The phos-

phonic acid dietbyl ester (e) was treated with 

hromoirimcthylsilimc to give compound 1. 

4 Claims, No Drawings 
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6,011,168 
I 

PROCESS FOR THE PREMRATlON[2-8,9-
l)IOXO-.2,6-DIAZARLCYCIA{5.2.O]-NON-1 (7)-

EN-2-YE)F1’flYL]PHOSPL1oNtC ACID 

This application is a division of Scr. No. 091127202 filed 
Jul 31, 1998 

This application claims the benefit of U.S. Provisional 
Application No. 60/954,553, tiled Aug. 1, 1997. 

This invention relates to a procts_s for the preparation of 
the formula I compound [2-((8,9)-diotm-2,04iazabicyclo 
5.20J-non I (7)-cn-2-yl)ethyl]phospbonic acid, a NMI)A 

antagonist useful as an anticonvulsant and neuroprorectant 
in situations involving excess release of excitatory amino 
acids. 

The formula I compound and a process for its preparation 
are disclosed in U.S. Pat. No. 5,168,103. In the disclosed 
process, 3-aminopropyl cathamic acid phenylmeihyl ester is 
reacted with 2-oxoethytphsphoric acid dialkyl ester and 
sodium cyanoborohydride to obtain the intemiedia te[3-t(2_ 
(dialk(ixyphosphiriyl)ethyl]amino]propyi]carbaniic acid 
phenylmethyl ester (a) in 36% yield. Reaction of (a) with a 
3,4diatkoxv (or 3,4-diarylalkoxy)-cyclohut-3-en-1 ,2-3-[[2-
(dia Ikoxyphosphoryl)elhyl ]-(2-alkoxy-3,4-dioxo-1-
cyclobuten-1 -yI)aminojpropyl-carbarnic acid phenylmethyl 
esteE b) in 8911/6 yield. Removal of the bensyloxycarbonyl 
protecting group and eyclization of (b) to [2-((8,9)-dioxo-
2,6-diazabicyclo[5.2.0]-non- l(7)-en-2-vl)elhyl ]pbospbonic 
acid diallyl ester (c) is accomplished in 62% yield by 
treating (h) with 10% palladium on carbon and 1,4-
cyclohexadiene. Treatment of the bicyclic diester (c) with 
bromotrimethylsilane affords [2-((8,9)-dioxo-2, 
6Aiaaahicydo[52.01-n(in- I (7)-cn-2-yl)cthyl ]phosphonic 
acid (I) in 781/b yield. The overall yield for the sequence of 
reactions is 15.5%. 

In the processes of the present invention, as illustrated in 
Step II of Scheme 1 below, a 3-aminopropyl earbamic acid 
dialkyl ester (IV) is, instead, reacted With a dialkyl 
vinvlphosphonate (V) to obtain the N-’13-(t-
butyloxycarbonylamino)propyl]..2-airnrjoe thylphosphonic 
acid diallyl ester (VI). Further improvements provided by 
the present invention over the process of U.S. Pat. No. 
5,168,103 as noted below, increase the overall yield to 
produce Ito 38.8%. 

One aspect of this invention is a process for the prepa-
ration of [2-((8,9)-clioxo-2,6..diaxahicyclo5.2.0jnc,m-1 (7)-
cn-2-yJ)e1hyl ]phosphonic acid which comprises the follow-
ing steps: 

a) reacting a 3.4di-C1-(.alkoxycycIohut-3-en- I ,2-dionc 
with a di-C1-05alkyI ester of N -[3 -(t -
hut y lox yea rho ovi a rn in o )p r op y 1 -2-
aminoethylphosphonie aeid to give 3-([2-(di-
(: ,...C5alkoxypbusphoryl)ethyl ]-(2-C1-Cf,aJlcoxy-3, 
4aiioxo-i-cyclobuten-1-yl)aminojpropyl-carbamic acid 
tert-butyl ester; 

b) deprotecting the 3-amino group of the product of step 
(a); 

2 
C) cyclising the product of step (b) to form the bicyclic 

intermediate (2-((8,9)-dioxo-.2,6-diazahicyck{5.2.0) 
non-l(7)-en-2-yl)ethyl lphosphonic acid di-C1--C,alkvi 
ester; and 

(1) converting the di-C1--05alkyl ester of step (c) to the 
phosphouic acid product Step (a) is preferably carried 
out in anhydrous methanol or ethanol at ambient tem-
peratures (25-30° C). Steps (a), (h) and (c) are prefer-
ably rim in situ. Step (b) is preferably carried out in 

10 methylene chloride at -5° C. to 2.50 C. Step (d) is 
preferably carried out in methylene chloride or aceto-
nitrile at about 20° C. ’l’hc preferred ,4di-C-C,1 

alkoxycyclobut-3-cn-1,2-dione in step (a) is 3,4-
diethoxycyclohul-3-en- 1,2-dione. 

15 In another aspect of the invention, the di-C1--C, alkyl 
ester of N-[3-(t-butyloxy-carbonylamino)propylj-2- 
arninoethylphosphonic acid of step (a) is prepared by a 
process which comprises reacting a vinylphosphonale 
di-C1-6 alkyl aster with 3-aminopropyl earbainie acid 1,1-

20
,1-20

 dimeihylethyl ester. The preferred vinylphosphonaic 
Ui-C1-C alkyl ester is dimethyl vinyiphosphonate or is 
diethyl vinyiphosphonate, of which dimcthyl vinylphospho-
nate is most preferred. 

In another aspect, the invention provides the following 
25 compounds: 

a compound which is an N-f3-(t-butyloxycarbonylamino) 
propyl 1-2-aminoethylphosphunic acid di -C1-, alkyl 
ester; 

a compound which is N43-(r -hiiiyloxycarhonylamino) 
propyl]_2am inocthylphnsphonic acid dimethyl ester or 
N- P  -(t -b u I y10 x ye Sr bony lam in o)p ro p y   -2-
anrinomethyiphospbonic acid diethyl ester; 

a compound which is a 3-[[2-(di -C1--C alkoxy-
phosphoryl)ethyl 1-(2-C1-C4alkoxy-3,4-
dioxocyclohut-i-eny1amino1propylcarbamic acid tert-
butyl ester; and 

a compound which is 3-[f2-(diethoxy-phosphorylthyt 
]-(2ethoxy-3,4-dioxocyetuhut- I -eny l)amino 

40 ipropylearhamic acid tort-butyl ester or is 3-[[2. 
(die thu x y -pit osp hot yl )e thylj-( 2 -ore I ho sy -3, 
4diuxocyclubut- I -(;uyl)amino ]propylcarbautic acid 
tcrt-butyl Cater. 

The process of the present invention is illustrated in 
4 Scheme 1 below, where "akyl is represented by the ethyl 

group and "alkoxy" is represented by the ctlsoxy group, and 
is further described as follows: 

In Step I, 1,3-diaminoprnpanc (II) is reacted with a 
di-t-hutylcarl,ntiate (III) to give 3- am inopropyl carharnic 

o acid I,l -dimethylethyl ester (IV). 
In Step 2, the carbamic acid ester lv is reacted with a 

di-.C’1-C,allcyl vinylphosphonate (V), to give N43-(t-
butytoxy-carbonylamino)propyl )-2-aminoethylphosphunic 
acid di-C1-çalkyl ester (VI). In the illustrated case where 

as V is diethyl viuylphosphosphuoaie, this step provides an 
800/t) yield. However, dirriellivi vinylphospiioiiatc provides 
comparable yields and is preferred commercially because it 
is more readily available in larger quantities. 

In Step 3, arninophosphonic acid di-C1 �(alkyI ester (VI) 
60 is reacted with a 3,4di-C ( alkoxycyclobut-3-en-1.2-

dione (VII) to give a 3-[[2-(di-C1--(’6alkoxyphosphoryl) 
ethyl ]-(2-C1-C4alkoxy-3,4-dioxo- I -cyehthuten- I -yl)amirio 
Jpropyl-carhamic acid I ,l-dimcthylci.hyl ester (VILE), in the 
illustrated case where alkyl refent to ethyl in both instances, 

ex this step provides a 96% yield, This step is preferably carried 
out in anhydrous methanol or ethanol at ambient tempera-
tures. 
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Instep 4, deprotcetion of (VIH) in trifluoroacetic acid 
followed by cyclization with iriethylamine as a cycliz.ing 
agent gives [2-((8,))-dioxo-2,6-diazahicyclo[5.2.UJ-non-t 
(7)en’2-yl)c!hyI}.pb.osphonic acid di-C -CaIleyl ester - 
(IX). In the illustrated casc the yield of the product IX is 
58% yield. The deprotection is preferably carded out in 
mcthylene chloride at -  C. to 25 C. The cyclization is 
preferably carried out in methylene chloride or aceronitrile, 
with methylene chloride being particularly preferred, at 
about 20 C. 

In Step 5, the phosphonic acid diethyl ester (IX) is treated 
with brtanotrirnelhylsilanc to give compound tin 87% yield, 
The overall yield for preparing {2-((8,9)-dioxo-2,6’ 

15 
diazabicyclot5.2.0J-nuii’1(7)-cn-2-ylthy1hosphonic acid 
(t) according to the process of this invention is 38.5%, a 
cousiderI,le improvement over the 15.5% yield disclosed in 
U.S. Pal. No 5,168,103. 

Steps 2, 3 and 4 are preferably done in situ. 20 

In the reactitnj sequence above, the term "alkyl" means a 
(.-e’ alky, straight or branched, and the teem "alkoy" 
means a C,-C, alkoxy group, except with respect to the 
squaraic compounds VII wherc alkyl means methyl, ethyl or 25 
butyl. The yields refer to speciac instances where "alkyl" is 
ethyl and "alkoxy" is ethozy. Advantages of the process of’ 
this invention are several fold. First, 1,3-propanediartune is 
niorio-protected in excellent yield with di -t 
hutyldicarbouste, a reaction that is less hazardous than using -10 

henzylchmoroformate to prepare a herizyloxycarhamate pro. 
tcetir!g group. Second, the 1-Ponnprotecred’1,3 
propanediamioc is reacted with diethyl vinyiphosphonate in 
excellent yield without employing additional reagents such 
as sodium cvanohorohydride and acid, each of which is not 
without hazard, which were required when using diethyl 
2-oxoethylpbosphoiiatc as previously disclosed. Third, the 
t.butyloxy-caiixnyl group is removed readily with acid 
whereas the removal of the henzyloxycarbonyl group 40 

required the use of palladium catalyst and a hydrogen 
source. 

The process according to this invention is outlined in the 

45 following scheme I. In this scheme, "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 illustrate 
the process of this invention and should not he construcd as 
limiting to the process of this invention in any way. Those 
skilled in the art may be aware of still other procedures or 
modifications which may be used in an equivalent manner to 
perform the invention process. 

10 EXAMPLE I 

3-(t’Butyloxycarbonylamino)propanarnine 

a solution of I .3-diaminopropane (500 g, 6.75moles; 
Aldrich 1)2,36(1-2) in tetraltydrofaran (1.6 1) at from C -3° . -. 
to +2° C. with stirring was added drupwLsc a solution of 
d;-l’bu(yldicarbonate. (300g, 1.375 mole; Aldrich 19, 913-3) 
in teirahydrofuran (800 ml) over a period of -8 hr. The 
resulting white suspension was stirred at 1)0 C. and let slowly 
warm to ambient temperature overnight. The reaction mix-

60 lure was concentrated in vacun and the residue was taken up 
in a mixture of ethyl acetate and saturated sodium chloride 
solution. l’he aqueous layer was extracted with ethyl acetate. 
The combined extracts were washed once with sat, sodium 
chloride, drld over magnesium sulfate and littered to yield 

-
 an oil (-.245g. quantitative). The oil wax suspended in water 

(200 ml.) and cooled to 00 C. to 5° C. An aqueous solution --2-03 
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of bruino cresol green (3 ml. 0.04% in water; Aldrich 31. 
870-1) was added to result in a blue solution. With vigorous 
stirring (IN hydrochloric acid (1.4 1.) 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 p11 -12. The basis aqueous 
layer was extracted with methylene chloride (5x300 ml.) 
and the organic layer was washed with saturated stidium 
chloride solution (2x100 mL), dried over anhydrous potas-
sium carbonate powder, filtered 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 (CDCI,, 400 MHz): 1,43 (a, 9H), 1.61 (p, 211). 
159 (a, 21-1), 2.76 (t. 2H), 3.20 (q, 211), 4.95 (bx, 11-1), 

EXAMPLE 2 

N-[3-(t-l3utykxycarbonvlainiau)propylj-2-
aminoethyiphosphonic acid diethyl ester 

To a solution of 3-(t-butyloxycarbonylamino) propan-
amine (77 g. 0.44 mole) in methanol (500 ml) was added 
diethyl vinyiphosphonate’ 97% (7.5 g, 0-44 mole; Aldrich II, 
613-0) under nitrogen and kept in a water bath at .200 C. for 
48 hr. The reaction mixture was concentrated in vacua and 
the residue (-160 g) was pot on a pad of "Florisil" (3’x6") 
and eluted with methylcne cb1oride,iexane 1:1, methylene 
chloride and finally 10% methanol/methylenc chloride to 
give the title ełmpound as a colorless oil (121 g, 80%). 

NMR ((I)C1, 400 MHz) 1.32 (1 611)  1-43 (a 911)  1,65 
(1, 21-1), 1.80 (hi, lI-i), 1.97 (dt, 211), 2.67 (I, 211), 2.85 (cIt. 
2H), 3.20 (q, 2H), 4.09 (n-i, 41-1), 5.08 (hr. 11-). 

EXAMPLE 3 

[3-2-(Diethoxy-phosphoiyl)-cthyl]-(2-cthoxy-3,4-
dioxocyclohut-1-enyi)amino)propylcarbamic acid 

tert-butyl ester 

’lii a solution of 3.4-dietliwy-3-cyclohuteuc-L2-diune 
(45 g, 0.265 mole; Aldrich 31,077-8) in absolute ethanol (1.2 
I) under nitrogen was added dropwise a solution of N-[3-
(I -b utyloxyc arbonvlamin.)p ropyl]-2-
aminoethylphosphonic acid diethyl ester (80g. 0.24 mole) in 
absolute ethanol (600 ml) and the reaction mixture was 
stirred at ambient temperature IS hr. The reaction mixture 
was concentrated in vacun and the residue was put on apad 
of silica gel (6"x4’) and eluted first with a mixture of 
methylene chloride/hexane 1:1 to remove excessive 3,4-
diethoxy-3-cyclobutene-1,2-dione and finally with 10% 
methanol./methylene chloride to yield the title compound 
after evaporation as a viscous oil (107 g, 96%). NMR: 
(Cl)Cl3, 41K) MI-li): 134 (t, 614), 1.43 (a. 91-1), 1.46 (t, 311). 
1,80(m, 211), 2.12(m, 211), .3.14(m, 211), 3.49 (1, 14), 3.66 
(m, 11-1), 3.73 (t, ill), 3.90 (m, III), 4.1(1 (m, 411), 1.71 (in, 
411), 5.05 (hr, H). 

co-evaporated with toluene (2x500 cuL) to yield a VIS,.OUS 
oil (159.5g) which was dissolved in absolute ethanol (1.5 1.) 
and added dropwise over eight hours to a solution of 
triethylamine (350 mi.) in ethanol (1.5 1.) and stirred for 8 

s hr. at room temperature. The reaction mixture was concen-
trated in vacua to an oil which was taken up in ethyl acetate 
(11). Compound crystallized and was cooled in ice, filtered 
and washed with ethyl acetate and finally hexane to give the 
title compound as a white compound (40 g, 58%). NMR 

io (CDC1.3, 400 MIFz): 1.34(t, 611), 2.06 (m, 211),2-20 (dt, 211), 
3.50cm, 4H), 4.05 (m, 21-1), 415 (m, 41-1), 7,87 (hr. ill). MS 
(J)E1) Mm/z, 316. IC analysis (column: Microsorb-MV 
C18, I 50x4.6 mm; Eluent: 30/70 MeC)H10.01 M NH4112PO4 
pH 4.7; Flow rate: 1 mI/mm; UV dtee1or at 210 um; 

ii Analysis: Cale’d, for C131121N2O5P; C, 49.30; 11, 6.69; N, 
8.85%. Found: C, 49,47; 11, 6.74; N, 8.77%. 

EXAMPLE 5 

.sJ [2-(8,9-Dioxo-2,6-diazahicyclo(52.Ojnon- 
2-yl)ethyl]-phosphonic Acid 

Under N2 bromotrimethylsilane (83 mL, 96.3 g, 0.63 
mole; Aldrich 19,440-9) was added dropwise at a fast rate to 
a solution of [2-(8.9-dioxo’2.6-dia7ahicyclo[5.2.0]non-1(7)-

2 en-2-yl)e1hyl]phosphonic acid diethyl ester (37.6 g, 0.12 
mole) in methylene chloride (350 mi), The reaction mixture 
was kept in a water bath at approximately 20° C. for 15 hr. 
The clear solution was concentrated in vactio and the foamy 
residue was taken up in acetone ((-00 ml.) with vigorous 
shaking to result in a thin suspension. Water (50 ml,, 2.78 
moles) was added to give a gummy precipitate which 
solidified instantly. The suspension was shaken vigorously 
for 10 minutes, filtered and washed with acetone to give a 

.15 
yellow solid compound. ’The solids were faketi up in boiling 
water (450 niL) and the hot solution was filtered through a 
fluted filter paper to remove a small amount 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 

40 I hr, filtered and washed with acetone and then hcxane to 
give the title compound as a pale yellow solid (20.2 g). A 
second crop from the mother liquor (10014 purity by 1.C) 
yielded an additional amount (6.5 g) for a total yield of 87%. 
NMR (DMSO-d, 400 Mhz): 1.90 (in, 411), 3.25 (m, 211), 

41 3.36 (m, 214), 3.84 (q, 211), 8.45 (s, 111). 1.0 analysis: 
(Column: Nova Pak CIS, 3000.9 win; Eluent: 20/80 
Me011/0,005 M PicA, Flowrate; ’I mL/min; UV detectors at 
210 urn). Analysis: Calc’d. for C,)1113N,05P.0.IH,0: C. 

41.26; Il, 5.08; N, 10.69%; 

Found: C, 41.17; 11,5.04; N, 10.42%; Karl-Fischer analy-
sis: 0.55% 1120; MS: -FAB [M-H] m/z 259. E1XAMPI ,E 6 

55 Preparation of 1-(t-Bu1oxycarhonylamino) 
propanamine ("I-130C-Propanarniric’) 

A solutiou of di-t-butyldicarbonate (0.50 Kg, 2.29 moles) 
in methanol was added to an excess (5 equivalents) of 

to 1,3-diaminopropane (0.83 Kg, 11.2 moles) over a 4 hour 
period at 25 30° C. The product 1,3-Diaminopropane 
t-hutoxycarhonalc was filtered off and the methanol 
removed by vacuum distillation. The residual oil was taker 
into ethyl acetate, washed with brine, water added, and the 

65 p11 adjusted to S.S. ’I’he layers were separated and the 
mixture was left to warm to ambient temperature overnight, aqueous phase made strongly alkaline. ’l’he alkaline aqueous 
The solution was concentrated in vacuo at max. 40° C,  and solution was extracted six times with tolueruc. The combined 

EXAMPLE 4 

12-(8.9-Dioxo-2,6-diazabicyclo 5 .2Olnon-1(7)-en-2-yl) 
cthyl]pliosphonic Acid Diethyl Ester 

A solution of N-[3-(t-butoxycarbonylamino)propyl}.N-
[4-ethoxy-2,3-dioxocyclohut-1 -cue-I -yl 1-2-
aminoct.hylphmisphminic acid dicthyl cater (100 g. 0.22 mole) 
in methylene chloride (600 mL) was cooled in ice and 
treated with tifluoroacetic acid (3(K) mL). The reaction 
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toluene extracts wete diied over sodiujit sulfate and con-
...cntcated to afford t-130C-ptopanamine (0L365 Kg) in a 77.4 
% yield, 11.5 % total impurities, 

EXAMPLE 7 

Preparation of [2’.(R,9"Dixo-2.6diaihicyclo[5.2.0] 
non-1(7)-en-2-yIphosphonic acid, dirnethyl ester 

(’Dimethyl Phosphonate Later") 
A. Formation of t-lIOC-phosphonate Dimethyl Ester 

A solution of t-i-lO( .-Propanaminc, 911% (0.67 Kg, 3.77 
moles) and dimcthylviuylpliosphonate (0.59 Kg, 4.12 
(noles) in anhydrous tuethanol (2.7 1.) were stirred at room 
temperature for 2 days to give a solution of  the Dimethyl 
Phosphonate Ester product. 
II. Formation of t-BOC-Phosphonate Dimethyl Ethyl 
Squarate 

The Dimethyl Phosphonate Ester product solution in A 
was then added In a solution of 3,4diethoxy-3-cyc1obutcne-

I ,2-dionc ("Ethyl Squarate") (11.55 Kg, 3.23 moles) in 
anhydrous methanol (3.24 I.) over a six hour period. After 
stirring at 0-5° (.’, overnight the reaction mixture was 
concentrated by distillation. Thlucnc (1 1.) added arid the 
distillation repeated to a final volume of 1.6 L 34[2-
(Diethuxy-phosplioryflethyi ]-(2ethuxy-3,4-dioxocyclobut-
1 -enyl)amino Jpropylcarbamic acid tort-butyl ester ("t-BOC-
Phusphotiate l)iinetbyl Ethyl Squarate"). 
C. Formation of l)cprotected Phosphonaw T)imcthyl Ethyl 
Squarate 

To the product solution of 1-BOC-Phosphonate Dimethyl 
Ethyl Squarate from B was added  toluene (5.0 L) at (I 5’ 

followed by trifluoroacetie acid (4.71 Kg, 41.31 moles) over 
015-5 hrs. while keeping the temperature under 15° C. 
After stirring for 4 hours at room temperature, the reaction 
mixture was concentrated to afford the crude depreteeled 
Phosphonate Dimethyl Ethyl Squarate. 
I). Formation 

or Dimethyl Phosphonate Ester 
Anhydrous methanol (4.5 1.) was added to the reaction 

product concentrate from C, and the resulting solution was 
added over a 6 hour period to a solution of excess Iriclhy-
larnine (2.9 Kg, 28.66 moles) in anhydrous methanol at 
room temperature. The resulting mixture was concentrated, 
followed by the addition of ethyl acetate which precipitated 
out the tided Dimethyl Phosphonate Lstcr product. After 
filtration and washing ol the cake with cold ethyl acetate it 

50.4 % yield f [2-(8,Q-l)ioxo-2,6-dia7shieyclo[52.0]ixm-
l(7)-cn-2-yl)cthyl]phcisphonic Acid Diethyl Ester 

S 
(’Dimethyl Phosphonate Ester") (0.56 Kg), 97.6% strength, 
was obtained, single imperity of 1.05 % and total impurities 
of 1.76%. 

EXAMPLE 8 

Preparation and Purification of E2..(8,9-Dioxo.2,6-
diazahicyclo[51.0]nnn- I (7)-en-2-yl)dhyl] 

phosphonic Acid 

to llromotrimethylsilane, 97.6% (55 Kg, 359 moles) was 
added at room temperature to a stirring suspension of 
dirnethyl phosphonak eater (0.46 Kg, 1.56 moles) in accto-
nitrile (4.11). The resulting solution is then added to stirring 
acetonitrile-water. The tilled phosplionic acid precipitated 

15 out of solution as cream-colored solids. The slurry was 
cooled to 0° C. and the product collected by filtration. The 
wet cake was stirred in water and 30% NaOl I added to a p11 
of 13. A solution formed. hydrochloric acid was added to a 
pH of 1.0. The titled phosphonic acid precipitated out of 

20 solution as white-colored solids. The product was, collected 
on a Buchner and washed with ice-cold water. The, tided 
phosphonic acid was then purified by recrystalliiatinn from 
wafer. The wet cake was dissolved in 12 parts water, filtered 
through paper on a Buchner, and the filtrate concentrated. 

25 Upon cooling The tided phosphonic acid crystallized out of 
solution. ’the slurry was cooled to 0° C. and collected on a 
Buchner. The cake was washcl with water, dried in a 
Vacuum ovciu at 65" C. to afford the tided phosphonic acid, 
put ilied in an 86131e) yield. 99.9% strength, siugle impurity, 

30 0.05%, total impulities. 0.13%. 
We claim: 
1. A compound which is a N-13 (t 

butvloxycarbunylamino)propylj-2-arni one thylphosphonic 
acid di-C1 -C, alkyl ester. 

is 2. The compound N-[3-(thuty1oxyca rh(inyl amino) 
propyl)-2-aminocthylphosphonic acid dimcthyl ester or 
compound N[3-(t-huty1oxycarbortylaniino)propyl1-2-
aminoct hylphosphonic acid diethyl ester. 

3. A compound which is a 3-[[2-(di-C1--(’,a1koy. 
40 phosphoryi)ethyl ]-(2-(-’ -Cahkoxy-3,4dioxocyclohtit-i - 

envl)atninoJpiopylcaiiaiiiie acid tert-bu tyl ester, where the 
alkoxy groups are the same or different. 

4. The compound 3-[[2-(diet lit) xy-phosphoryl)ethyl]-
(2ethoxy-3,doxocyclobu 1.1 -enyi)amino}propylcarbamic 

45 acid tert-butyl ester. 
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WHO Drug Information. Vol. 19, No. 1, 2005 Recommended INN: List 53 

International Nonproprietary Names for 
Pharmaceutical Substances (INN) 

RECOMMENDED International Nonproprietary Names: 
List 53 

Notice 15 hereby given that, in accordance with paragraph 7 of the Procedure for the Selection of Recommended 
International Nonproprietary Names for Pharmaceutical Substances tO?l Rec. WkI Health Org., 1955, 60, 3 (Resolution 
EB15.R7); 1969, 173, IC) (Resolution E84R9)1, the following names are selected as Recommended International 
Nonproprietary Names. The inclusion of a name in the lists of Recommended International Nonproprietary Names does not 
imply any recommendation of the use of the substance in medicine or pharmacy. 
Lists of Proposed (1-91) and Recommended (I-52) International Nonproprietary Names can be found in Cumulative List 

SNo,
 11, 2004 (available in CD-ROM only). 

Denominations communes internationales 
des Substances pharmaceutiques (DCI) 

Denominations communes Internatlonales RECOMMANDEES: 
Liste 53 

II est flotifió qua, conformØment aux dispositions du paragraphe 7 de Is Procedure C suivre an vue du choix de 
Denominations communes internatlonales recornmandØes pour lea Substances pharrnaceutiques jActos off. Org. mond 
Sante, 1955, 60, 3 (resolution EBI5.R7); 1969, 173, 10 (rCsolution EB43.R9)] lea denominations ci-dessous sont choisies 
par lOrganisatIon mondiale de Is Sante en tant quo denominations communes intemationales recommandØes L’inclusion 
d’une denomination dens les listas do DCI recommandees nimplique aucune recommandalion an vue do l’utilisstion do Is 
substance con-espondante en mØdecine ou en pharmacle. 
On trouvera dautres listes de Denominations communes internationales proposØes (1-91) et recommandØes (1-52) dans 
Is Lisle rOcapitu!ative No. 11, 2004 (disponible sur CD-ROM seulemertt). 

Denominaciones Comunes Internacionales 
para las Sustancias FarmacØuticas (DCI)  �

Denominaciones Comunes Internacionales 
Lista 53 

Do canformidad con lo quo dispono el parrafo 7 del Procedimiento de SeleccIón do Denominaciones Comunes 
lntemacionles Recomendadas pars las Sustancias FarmacØuticas [Act, Of. Mund. Salud, 1955, 60, 3 (ResoluciOn 
E815.R7); 1969, 173, 10 (ResoluciSn EB43.R9), so comunica por el presente anuncio quo las denominaciones que a 
continuaciOn so expresan han sido Seleccionaclas como Denominaciones Comunes lntemacionales Recomendadas. La 
inclusion do una denorninacl(n en las listas de lea Denominaciones Comunes Recomendadas no supone recomendaciOn 
alguna an favor del empleO do Ia sustancta respectiva en medlcina o an farrnacia. 
Las listas do Denominaciones Comunes Internacionales Propuestas (1-91) y Recomendadas (1-52) so encuentran 
reunidas en Cumulative List No. 11, 2004 (disponible sOlo en CD-ROM). 
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C24H2ClFN502 

H3C,O , N 

CH3 HN CN 

HN, Cl HC’LO 

a-7,1 F 

perliubutanum 
perliubutane 1,1,1 ,2,2,3,3,4,4,4decatluorobutane 

perfiubutane dØcafluorobutane 

perfiubutano decafluorobutano 

C4F0 

perzlnfotelum 
perzinfotel 2-(89-dioxo-2,6-djazabjcycIo5.2.0non-1 (7).-en-2-yl)ethyI]’ 

phosphonic acid 

perzlnfotel adde (2-(8,9-dioxo-28-diazabicyclo[5.2.O]non-1 (7)6n-2-yl)6thyft 
phosphonique 

Æcido [2-(8,9-dioxo-2,6-diazabiciclo[5.2.0]non-1 (7)-en-2-il)etiI)= 
fosfór* 

C9H15N205P 

OH N 
P’�OH 

prasugrelum 
prasugrel 5-((1 RS)-2-cyclopropyl-1-(24luorophenyI)-2-oxoethyI-

4,56,7-tetrahydrothieno[3,2-c]pyridin-2-yl acetate 

prasugrel acetate de 5-((1 RS)-2-cyclopropyl-1 -(2-fluorophCnyl)-2-oxoCthyI] 
4,5,6,7-tetrahydrothi(?no[32-c]pyndin-2-yle 

prasugrel acetato de 5-[(1 RS)-2-ciclopropil-1-(2-fluorofenil)-2-oxoetu]-
4,5,6,7-tetrahidrotieno(3,2-c]pindin-2-Ilo 

89 
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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 DatosPCT: Solicitud Internacional: 
Capitulo II 
Fecha Sol, Internacional: 
PublicaciOn. Internacional: 
Fecha Pub. Internacional: 
Fecha Iniclo Ease Nacional 
Solicitud Nacional: 
Fecha Sol. Nacional: 

P CT/U 802/32252 

09/10/2002 
W003/031416 
17/04/2003 

10/05/2004 
CO 04 32577 
06/04/2004 

1.4 Prioridad: LJS60/328,245 de 10/10/2001 

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

2. Objeto de la invención 
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Titulo de la solicitud 

Derivados de Æcido (12-(amino-3j4-dioxo- I -ciclobuten- I-il)aminoJalquiloj 
para el tratamiento del dolor 

Reivindicaciones (Folios 187 a 192) 

Reivindicaciones I a 4, 7, 8, 9, 14 y 15: Se reivindica una composiciOn pars el 
tratamiento del dolor que comprende: 

a) Una cantidad efectiva para tratar el dolor de al menos un compuesto de 
formula (I) o una sal farmacØuticamente aceptable, en donde la cantidad efectiva 
es de al menos I 5Omg/dia pars una dosis oral, y de al menos 3mg/dia para dosis 
Iv, y 

I-IN N-A-------X 

R1 

En especial, el compuesto de formula (I) presents la formula (Ill): 

0 se elige entre: 

NN�A X 

Acido [2-[(7 ,8dioxo-2, 5-diazabiciclo[4, 2. O]oct-1 (6)-en-2-iI)etil]fosf6nico 
� Acido [24(8, 9-dioxo-2,6-diazabiciclo[5.2 O]non-1 (7)en-2iI)eti 

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

Reivindicaciones 5 y 6, 10, 11, 12, 13: Se reivindica una composiciOn que 
contiene como principio activo el compuesto de fOrmula (I) y al menos un 
vehicufo farmacOuticamente aceptable, 

Sustento Descrjptivo 

Los antagonistas de glutamato de receptor NMDA convencionales no presentan en 
mayor medida efectos secundarios psicotomimØticos en humanos o los efectos de 
estimutos discriminatorios del tipo PCP en no humanos, por esta razôn los 
compuestos utilizados constituyen una alternativa efectiva dado que presentan 
efectos secundarios adversos reducidos y son mÆs efectivos en el tratamiento del 
dolor. Por esta razOn la invenciOn (ver folio 93) provee un mØtodo para el tratamiento 
del dolor que incluye Ia administraciOn a un mamIfero en necesidad de dicho 
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tratamiento de una cantidad efectiva para tratar el dolor de al menos un compuesto 
que tenga Is formula (I). 

La invenciOn tambiØn provee una composición farmacØutica que contiene una 
cantidad efectva pars tratar el dolor del compuesto de fOrmula (1) o una sal 
farmacØuticamente aceptable de este y at menos un vehiculo farmacØutico. 

Una vez catalogada la invenciOn Østa Se clasificO en la sección: A 61 K 31/662 

de la Clasificación Intemacional de Patentes. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (articula 30 D. 486) 

� El solicitante mediante memorial de fecha 02/05/2008 presents un nuevo 
juego de reivindicaciones en el que modifica el contenido de las ctÆusulas y 
las convierte en reivindicaciones de composiciOn definidas en tØrminos de los 
elementos que las componen, a saber: derivados del nücleo de fOrmula (I) en 
combinaciOn con analgØsico opioide. AdemØs reivindica composiciones que 
contienen como Unico componente activo el compuesto de fOrmula (I) y un 
vehIculo farmacØuticamente aceptable. 

Al respecto es preciso seæalar que el contenido de las clÆusulas I a 4 se repite de 
manera innecesaria a partir de la clÆusula 7 cuando at segundo grupo de invención, 
es decir, at que corresponde a las composiciones que contienen exciusivamente et 
compuesto de fOrmula (I) en la forma de derivados de diazabicictor4,2,0]octeno o 
diazabiciclo[5.2.0]noneno en un vehiculo farmacØuticamente aceptable se le 
incorpora un segundo componente activo en la forms de analgØsico opioide a como 
especie quimica. 

Esta situación ocurre nuevamente con las clÆusulas 10 a 15 que no plantean 
modalidades diferentes de la invenciOn que no hubieran sido especificadas en las 
clÆusulas precedentes I a4, razOn par la cual, esta dependencia considera que el 
nuevo juego de reivindicaciones presenta problemas de concisiOn. Y teniehdo en 

. cuenta que et nmero de reivindicaciones clebe ser razonable y acorde con el 
nümero de alternativas de Is invención a proteger, esta dependencia considers 
necesario que et solicitante elimine del pliego reivindicatorio aquellas clÆusulas que 
repiten de manera innecesaria el contenido de las clÆusulas I a 4, to anterior, con et 
fin de dar cumplimiento a las disposiciones del artIculo 30 de la DecisiOn 486. 

� Por otra parte, al incluir en la definición de la materia  la actividad terapØutica 
de los compuestos en la forms de agentes para el tratamiento del dolor, et 
seæor solicitante estÆ definiendo la invenciOn en tØrminos del resultado a 
alcanzar, es decir, incluyendo no solamente la alternativa terapØutica para el 
manejo del dolor objeto de la invenciOn, sino todas las alternativas presentes 
o futuras que se relacionen con este blanco farmacolOgico y que puedan 
contener derivados de fOrmula (I). 

AdemÆs, el segundo componente activo 10 define en tØrminos de la categoria 
farmacolOgica en la que Se han encasillado ciertos agentes por su capacidad pars 
modular un grupo determinado de receptores endOgenos denominados opioides 1, es 

1-16rez Beledo, I Fdrmacos analgesicos opioide.. T)cpartamentu de IVtedicina Univeisidail de Santander. Medicine. 
199917(1051): 4908-4919 
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decir, en la forma de un gØnero o clasiticación terapØutica, en el que Se pueden 
agrupar un variado grupo de sustancias, tat es el caso de los agonistas puros dentro 
de los que se encuentran: morfina, petidina, heroina, fentanito, hidromorfona, 
sufentani to, tramadol, oxicodona, oximorfona, metadona, levorfanol, La 
acetilmetadol, codeIna, dihidrocodeIna, dextropropoxifeno, tirnidina; los 
agonistas/antagonistas mixtos como pentazocina, nalbufina, butorfanol y dezocina; 
los agonistas parciales como buprenorfina y los antagonistas puros coma naloxona y 
naltrexona, entre otros. 

Sabre el particular es preciso recordar al seæor solicitante que las composiciones de 
materia que contienen combinaciones de agentes farmacolOgicamente actIvos se 
definen en tØr-minos de las especies pulmicas corribinadas y de las dosis 
subterapØuticas pue Se consipuen con Ia administración coniunta porque de lo 
coritrario (a materia continuarÆ definlØndose en tØrminos del resultado esperado. Por 
las razones expuestas se reitera la necesidad de que el solicitante defina claramente 
la materia objeto de su interØs, a fin de dar cumplimiento a las disposciones del 
artIculo 30 de la DecisiOn 486. 

4. Unidad de Invención (articulo 250, 486) 

Como se seæaló en el aparte definición de materia, la invonciOn hace referenda a 
dos objetos independientes y claramente diferenciados o grupos inventivos, a saber.-
el

aber:el
 primero relacionado con composiciones farmacØuticas que contienen como agente 

activo un compuesto de la formula (I) 

IT A�, --X 

En conjunción con un vehiculo farmacØuticamente aceptable (reivindicaciones 5 y 

S 6). 

En particular, contienen derivados de la formula (III) a se seteccionan entre las 
siguientes especies qulmicas: 

Q\/O 

NN�A X 

� Acido [2[(7 ,8-dioxo-2 ,5-diazabiciclo[4.2.0]oct1 (6)-en-2-il )etit]fosfOnico 
� Acido [2+8,9-d ioxo-2,6-d i azabici clo[5. 2. 0] non- 1 (7)-en-2-i I )eti Ijfosfónico 
� Acido [2-(4-hidroxi-8,9-dioxo-26-diazabiciclo[5.2 0]non-1 (7)en-2-

il)etiI]fosf6nico 
� Acido 8, 9-dioxo-2,6-diazabiciclo[5.2.0]non-1 (7)-eno-2-ac6tico 

a 2-[( 1 H4etrazot-5-il )metU]-2,6-diazabiciclo[5. 2.O]non-1 (7)-eno-8,9 diana 
a Acido [2-(9,1 0-dioxo-2, 7-diazabiciclo[6.2. 0]dec-1 (8)-en-2-i I )eti l]fosfOnico 
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El segundo objeto relacionado con composiciones farmacŁuticas que contienen 
como primer componente activo un compuesto derivado de la fOrmula (I) en 
conjunción con un analgØsico opioide (reivindicaciones I a 4). 

El anØlisis de unidad de invención a posteriori, es decir, en virtud de las enseæanzas 
reveladas por el estado del arte permitiO comprobar que el concepto comün 
relacionado con la estructura de los compuestos derivados de la fOrmula (I) y en 
particular con compuestos derivados de la fOrmula (Ill) no es nuevo, tal y como lo 
evidencia el documento US6011168 que hace referenda a derivados de fOrmula 
estructural: 

o o 

N’rPO(OH)2

 

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

Por otra parte, el documento EP0496561 hace referencia a derivados de la fOrmula: 

HN 

R 

Y en particular a las espedies qulmicas: 

x 

� Acido [2-[(7,8-dioxo-2, 5-diazabiciclo[4,2, O]oct-1 (6)-en-2-i l)etil]fosfOnico 

� 
� Acido [2-[(8, 9-dioxo-2,6-diazabiciclo[5. 2. O]non-I (7)-en-2-iI)etil]fosfOnico 
� Acido [2-(4-hidroxi-8, 9-dioxo-2,6-diazabiciclo[5.2. O]non-1 (7) -en-2-

i l)eti l]fosfOnico 
� Acido 8,9-dioxo-2,6-diazabiciclo[5. 2. O]non-1 (7)eno-2-ac6tico 

� 2+1 H-tetrazol-5-i I )metil]-2,6-diazabiciclo[5.2, O]non-1 (7)-eno-8, 9 diona 
� Acido [2-(9, I O-dioxo-2, 7-diazabiciclo[6.2.O]dec-1 (8)-en-2-i I )etil]fosfónico 

Y ademÆs precisa que los compuestos pueden ser objeto de formulaciOn 
farmacØut,ca y ademÆs pueden administrarse en cantidades que oscilan entre 1 y 
I OOmg/dIa. 

Por consiguiente, tanto el concepto comün como las composiciones que contienen 
los compuestos no son nuevos, razOn 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 qt,e 
contiene derivados de fOrmula (I) en combinaciôn con analgesicos oploides. 

Adicionalmente, la combinaciOn efectiva que resulta do administrar conjuntamente 
antagonistas NMDA y analgØsicos opioides fue revelada por el documento 
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W00003716, razOn por la cual, tampoco puede considerarse concepto comün e 
inventivo la interacción farmacolOgica definida en tØrminos de categorIas 
terapØuticas. 

En cumplimiento del articulo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, Se le indica que debe dar respuesta dentro del tØrmino de sesenta Was 
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 concesiön, se denegarÆ la patente, 

Notifiquese el presente,oticio cant ormea lo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del/Itulo pr#nero de la Circular Unica N° 10 de 2001 

ALIX CARMENZACESPEDES DE VERGEL 
Jefe de DivisiOn de Nuevas Creaciones 

� El anterior requerimiento fue notificado por fijación en lista, de fecha 
.17 ABR. 
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