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establecido en el ArtIculo 44 de la Decision 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI NO X 



PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classlilcatlon : -J (11) International Publication Number: W() 94/28902 

A61K 31/505 Al 
(43) international Publication Date: 22 December 1994 (22.12.94) 

(21) international Application Number: pCT1EP94/01580 (74) Agents: MOORE, James, William et al; Pfizer Limited, 
European Patent Dept., Ramsgate Road, Sandwich, Kant 

(22) international Filing Date: 13 May 1994 (13,05.94) Cr13 9NJ (GB). 

(30) Priority Data: (81) Designated States: AU, CA, CN, CZ, Fl, HU, JP, KR, NO, 
9311920.4 9 June 1993 (09.06.93) GB NZ, PL, RU, US, European patent (AT, BE, CU, DE, DK, 

ES, FR., GB, GR, IE, IT, LU, MC, NL, PT, SE). 

(71) Applicant (for GB only): PFIZER LIMITED [GB/GB); Rams-
gate Road, Sandwich, Kent CI’13 9NJ (GB). Published 

With international search report. 
(71) Applicant (for all designed States except GB US): PFIZER 

. RESEARCH AND DEVELOPMENT COMPANY, 
N.V./S.A. [IE/IE]; Alexandra House, Earlsfort Centre, 
Earisfort Terrace, Dublin (JE), 

(71) Applicant (for JP only): PFIZER INC. [US/US]; 235 East 42nd 
Street, New York, NY 10017 (US). 

(72) inventors; and 
(75) Inventors/Applicants (for US only)- ELLIS, Peter [GB/GB]; 

Pfizer Central Research,
 

Ramsgate Road, Sandwich, Kent 
Cr13 9N1 (GB). TERRETT, Nicholas, Kenneth (GB/GB]; 
Pfizer Central Research, Rarnsgate Road, Sandwich, Kent 
C1713 9NJ (GB). 

(54) Title: PYAZOLOPThDONES FOR THE TREATMENT OF IMPOTENCE 

(57) Abstract 

The use of a compound of formula (I) wherein 0 At 
R’ is H; CI-C3 alkyl; CI-C3 peefluomalkyl; or C- I 
C5 cycloalkyl; R2 is H; optionally substituted CI-C6 R30 (4N 
alkyl; C: -C3 perfiucroalkyt; or C3-C6 cycloalkyl; I( I 
is optionally substituted CI-C6 alkyl; Ct-Co perfluo-  1 / (1) 
roalkyl; Cs-Cs cycloalkyl; Cs-Ce alkenyl; or Cs-Co ’...,., U 
alkynyl; P.4 is optionally substituted CI-C4 alkyl, C- I 
Ce alkenyl, C2-C4 alkanoyl, (bydroxy)C2-C4 alkyl or  

(C2-C3 alkoxy)CI-C2 alkyl; CONR5R6; CO2R7; halo; 
NR5R6; NHS02NR5R6; N}1S02R8; S02NR5R°;  or 
phenyl, pyridyL pyrimidinyl’ imidazolyl, oxazolyl, R4 

thiazolyl, thienyl or iriazolyl any of which is option-
ally substituted with methyl; P.5 and R6 are each in-
dependently H or CI-C4 alkyl, or together with the 
nitrogen atom to which they are attached form an optionally substituted pyrmlldinyl, piperidino, morpholino, 4-N(1111)-piperazinyl or 

un-

idazolyl group; P.7 is H or Ct-Cs alkyl; R8 is optionally substituted Ct-Cs aikyl; P.9 and P.’° together with the nitrogen atom to which 
they arc attached form an optionally substituted pyrrolidinyl, piperidino, morpholino or 4-N(R12)-pipesnzinyl group; PS’ is H. optionally 
substituted C1-C3 alkyl’, (hydroxy)C2-C3 alkyl; or CI-C4 aikanoyl; P.12 is H; optionally substituted CI-C6 alkyl; CONR13R4; CSNP.3R14; 

or 

C(NH)NR13R14; and R?13? and R14 are each independently H; CI-C4 alkyl; or substituted C2-C4 alkyl; or a pharmaceutically acceptable 
salt thereof, or a pharmaceutical composition containing either entity, for the manufacture of a medicament for the curative or prophylactic 
treatment of erectile dysfunction in a male animal, including man; a pharmaceutical composition for said treatment; and a method of said 
treatment of said male animal with said pharmaceutical composition or with said either entity. 
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PYRAZOLOPYRIMIINONES FOR THE TREATMENT _OF -IMPOTENCE 

This invention relates to -the use of a series of 

pyrazolo[4,3-d]pyrimidin-7-ones for the treatment of 

impotence. 

Impotence can be defined literally as a lack of 

power, in the male, to copulate and may involve an 

inability to achieve penile erection or ejaculation, or 

both. More specifically, erectile impotence or 

dysfunction may be defined as an inability to obtain or 

sustain an erection adequate for intercourse. Its 

prevalence is claimed to be between 2 and 7% of the 

, human male population, increasing with age, up to 50 

18 75% between years, and between and 55 and 80 years 

of age. In the USA alone, for example, it has been 

estimated that there are up to 10 million impotent 

males, with the majority suffering from problems of 

organic rather than of psychogenic origin. 

Reports of well-controlled clinical trials in man 

are few and the efficacy of orally administered drugs 

� is low. Although many different drugs have been shown 

to induce penile erection, they are only effective 

after direct injection into the penis, e.g. 

intraurethrally or intracavernosally (i.e.), and are 

not approved for erectile dysfunction. Current medical 

� 

treatment is based on the i.e injection of vasoactive 

- substances and good results have been claimed with 

phenoxybenzainine, phentolaiaine, papaverine and 

prostaglandin E1, either alone or in combination; 

however, pain, priapism and fibrosis of the penis are 

associated with the i.c. administration of some of 

these agents. Potassium channel openers (CO) and 

vasoactive intestinal polypeptide (VIP) have also been 

shown to be active ic., but cost and stability issues 

could limit development of the latter. An alternative 

to the i.e. route is the use of glycery]. trinitrate 

(GTN) patches applied to the penis, which has been 
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shown to be effective but produces side-effects in both 
patient and partner. 

As a general alternative to pharmacological 

intervention, a variety of penile prostheses has been 

used to assist achievement of an erection. The short 

term success rate is good, but problems with infection 

and ischaemia, especially in diabetic men, make this 

type of treatment a final option rather than first-line 

therapy. 

The compounds of the invention are potent 

inhibitors of cyclic guanosine 3’ , 5 ’-ntonophosphate * 

phosphodiesterases (CGMP PDEs) in contrast to their 

inhibition of cyclic adenosine 3’,5’-monophosphate 

phosphodiesterases (cAMP PDEs). This selective enzyme 

inhibition leads to elevated cGMP levels which, in 
turn, provides the basis for the utilities already 

disclosed for the said compounds in EP-A-0463756 and 

EP-A--0526004, namely in the treatment of stable, 

unstable and variant (Prinzmetal) angina, hypertension, 
pulmonary hypertension, congestive heart failure, 

atherosclerosis, conditions of reduced blood vessel 

patency e.g. post-percutaneous transluiidnal coronary 

angioplasty (post-PTCA), peripheral vascular disease, 

stroke, bronchitis, allergic asthma, chronic asthma, 

allergic rhinitis, glaucoma, and diseases characterised 
� by disorders of gut motility, e.g. irritable bowel 

syndrome (IBS). 

Unexpectedly, it has now been found that these 
disclosed compounds are useful in the treatment of 

erectile dysfunction. Furthermore the compounds may be 
administered orally, thereby obviating the 

disadvantages associated with ic. administration. 

Thus the present invention concerns the use of a 

compound of formula (I): 

6. 
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0 RI 

R30 HN
 

FO 

(() 

wherein R’ is B; C1-C3 alkyl; C1-C3 perfluoroalkyl; or 

C3-05 cycloalkyl; 

R2 is H; CI-C,5 alkyl optionally substituted 

with C3-C6 cycloalkyl; C1-C3 perfluoroalkyl; 

or C3-C6 cycloalkyl 

R3 is c1-C6 alkyl optionally substituted with 

C3-C6 cycloalkyl; Cl-C(, perfluoroalkyl; C3-C3 

cycloalkyl; C3-C6 alkenyl; or C3-C6 alkynyl; 

R4 is C1-C4 alkyl optionally substituted with 

OH, NR5R6, CN, CONR3R6 or CO2R1; C2-C4 alkenyl 

optionally substituted with CN, CONR5R6 or 

CO2R1; C2-C4 alkanoyl optionally substituted 

with NR5R6; (hydroxy)C2-C4 alkyl optionally 

� 
substituted with NRR6; (C -C3 alkoxy)C1-C2 

alkyl optionally substituted with OH or 

NR5R6; CONR5R6; CO2R7; halo; NR5R6; NRS02NR5R6; 

NHS02R8; S02NR9R10; or phenyl, pyridyl, 

pyrimidinyl, imidazolyl, oxazolyl, thiazolyl, 

thienyl or triazolyl any of which is 

optionally substituted with methyl; 

R5 and R’ are each independently H or C1-C4 

alkyl, or together with the nitrogen atom to 

which they are attached form a pyrrolidinyl, 

piperidino, morpholino, 4-N(R11)-piperazinyl 

or imidazolyl group wherein said group is 

optionally substituted with methyl or OH; 
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R7 iS H or C1-C4 alkyl; 

R8 is C1 -C3 alkyl optionally substituted with 

NR5R6; 

R9 and R’° together with the nitrogen atom to 

which they are attached form a pyrrolidinyl, 

piperidino, morpholino or 4_N(Rt2)_ 

piperazinyl group wherein said group is 
optionally substituted with C1-C4 alkyl, C,-C., 

alkoxy, NR’3R" or CONR’3R’4; 
Rit is H; C1-C3 alkyl optionally substituted 

with phenyl; (hydroxy)C2-C3 alkyl; or C1 -C4 

alkanoyl; 
Rz is H; C1-C6 alkyl; (C1-C3 alkoxy)C2-C6 

alkyl; (hydroxy) C2-C6 alkyl; (R13R14N) C2-C6 

alkyl; (R13R14NOC)C1-C6 alkyl; CONR13R; 

CSNR3R; or C(NH)R’3R14; 

and R’ and R" are each independently H; C1-C4 

alkyl; (C1-C3 a1koxy)C2-C alkyl; or 

(hydroxy)C2-C4 alkyl; 

or a pharmaceutically acceptable salt thereof, or ,a 
pharmaceutical composition containing either entity, 
for the manufacture of a medicament for the curative or 
prophylactic treatment of erectile dysfunction in a 
male animal, including man. 

In the above definition, unless otherwise 

indicated, alkyl groups having three or more carbon 
atoms, alkenyl and alkynyl groups having four or more 
carbon atoms, alkoxy groups having three carbon atoms 

and alkanoyl groups having four carbon atoms may be 
straight chain or branched chain. Halo means fluoro, 
chioro, bromo or iodo. 

The compounds of formula (I) may contain one or 
more asymmetric centres and thus they can exist as 
enantiomers or diastereoisoxners. Furthermore, certain 
compounds of formula (I) which contain alkenyl groups 

01 
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may exist as cis-isomers or trans-isomers. In each 

instance, the invention includes both mixtures and 

separate individual isomers. 

The compounds of formula (I) may also exist in 

tautomeric forms and the invention includes both 

mixtures and separate individual tautomers. 

The pharmaceutically acceptable salts of the 
compounds of formula (I) which contain a basic centre 
are, for example, non-toxic acid addition salts formed 

with inorganic acids such as hydrochloric, hydrobroinic, 

O 
sulphuric and phosphoric acid, with organo-carboxylic 
acids, or with organo-suiphonic acids. Compounds of 

formula (I) can also provide pharmaceutically 

acceptable metal salts, in particular non-toxic alkali 

metal salts, with bases. Examples include the sodium 

and potassium salts. 

A preferred group of compounds of formula (I) is 

that wherein R’ is B, methyl or ethyl; R2 is C -C3 

alkyl; R3 is C2_C3 alkyl or allyl; R4 is C -C2 alkyl 

optionally substituted with OH, NR5R6, CN, CONR5R’ or 

CO2R7; acetyl optionally substituted with NR3R6; 

hydroxyetbyl optionally substituted with NR5R6; 

ethoxymethyl optionally substituted with OH or 14R5R6; 

* 

CH=CHCN; CU=CHCONR5R’; CUCHCO2R7; CONR5R6; CO2B; Br; 
W 

NR5R6; NBS02NR5R6; NHS02R8; S02NR9R’°;  or pyridyl or 

imidazolyl either of which is optionally substituted 

with methyl; R5 and R6 are each independently H, methyl 

or ethyl, or together with the nitrogen atom to which 

they are attached form a piperidino, morpholino, 4-

N(R")-piperazinyl or imidazolyl group wherein said 

group is optionally substituted with methyl or OH; R7 

is B or t-butyl; R8 is methyl or CH2CH2CH2NRR6; R9 and 

R’° together with the nitrogen atom to which they are 
attached form a piperidino or 4_N(R12)_piperazinyl 

group wherein said group is optionally substituted with 

or CONR3R14; RU is H, methyl, benzyl, 2-
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hydroxyethyl or acetyl; H12 is H, CI-Ca alkyl, 

(hydroxy)C2-C3 alkyl, CSNR’3R’4 or C(NH)NR’3R"; and R13 

and R’4 are each independently H or methyl. 

A more preferred group of compounds of formula (I) 

is that wherein R’ is methyl or ethyl; R2 is C, -C3 

alkyl; R3 is ethyl, n-propyl or allyl; R’ is CH2NR5R6, 

COCH2NR5R’, CU ( OH ) CH2NR5R6, CB20CU2CH31 CH20CH2C}120H, 

CU20CH2CH2NRR6, CH=CHCON (CU3 ) , CU=CHCO2R7, CONR5R6, CO2H, 

F NHSO2NR5R6, NHS02CII2CH2CH2NR5R6, S02NR9R’°,  2-pyridyl, 

1-imidazolyl or 1-methyl-2-imiclazolyl; H5 and R6 

together with the nitrogen atom to which they are 

attached form a piperidino, 4-hydroxypiperidino, 

morpho].ino, 4-N(R" ) -piperazinyl or 2-methyl-i-

irnidazolyl group; H7 is El ort-butyl; R9 and H’° 

together with the nitrogen atom to which they are 

attached form a 4-carbamoylpiperidino or 4-N(R’2)-

piperazinyl group; H" is H, methyl, benzyl, 2- 

hydroxyethyl or acetyl; and H12 is H, C,-C3 alkyl, 2-

hydroxyethyl or CSNH2. 

A particularly preferred group of compounds of 

formula (I) is that wherein R’ is methyl or ethyl; H2 

is n-propyl; H3 is ethyl, n-propyl or allyl; R4 is 

COCU2NR3R, CONR5R6, S02R9R’° or 1-xnethyl--2-iinidazolyl; H5 

and R6 together with the nitrogen atom to which they 

are attached form a znorpholino or 4-N(R")-piperazinyl 

group; H9 and H’° together with the nitrogen atom to 

which they are attached form a 4-N(R12)-piperazinyl 

group; H" is methyl or acetyl; and R12 is H, methyl, 2-

propyl or 2-hydroxyethyl. 

Especially preferred individual compounds of the 

invention include: 

5- (2-ethoxy-5-morpholinoacetylphenyl ) -1-znethyl-3-

n-propyl-1, 6-dihydro-7H-pyrazolo[ 4, 3-d]pyrirnidin--7-one; 

5- (5-morpholinoacetyl-2-n-propoxyphenyl ) -1-methyl--

3-n-propyl-1, 6-dihydro-7H--pyrazolor4, 3-dJpyrimidin-7-

one; 
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CLAIMS 

The use of a compound of formula (I); 

PCTIEP94/01580 

0 RI 

R:lO 

it11RZ
 

wherein R’ is H; C1-C3 alkyl; CI-C, perfluoroalkyl; or 

C3 -C.5 cycloalkyl; 

R2 is H; C1-C6 alkyl optionally substituted 

with C3-C6 cycloalkyl; C1-C3 perfluoroalkyl; 

or C3-C4 cycloalkyl; 

R3 is C1-C6 alkyl optionally substituted with 

C3-C6 cycloalkyl; C1-C6 perfinoroalkyl; C3-C, 

cycloalkyl; C3-C6 alkenyl; or C3-C6 alkynyl; 

R 4 is CI-Ch alkyl optionally substituted with 

OH, NR5R6, CN, CONR3R’ or CO2R7; C2-C4 alkenyl 

optionally substituted with CN, CONR5R6 or 

CO2 
R7,*, 

C2-C, alkanoyl optionally substituted 

with NR5R6; (hydroxy)C2-C4 alkyl optionally 

substituted with NR-R’; (C2-C3 alkoxyC1-C2 

alkyl optionally substituted with OH or 

NR5R6; CONR5R6; CO2R7; halo; NR5R6; NHS02NR5R’; 

NHS02R8; S02NR9R1°;  or phenyl, pyridyl, 

pyrimidinyl, imidazolyl, oxazolyl, thiazolyl, 

thienyl or triazolyl any of which is 

optionally substituted with methyl; 

R5 and R6 are each independently H or C1-C 

alkyl, or together with the nitrogen atom to 

which they are attached form a pyrrolidinyl, 

piperidino, morpholino, 4-N(R" ) -piperazinyl 
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or imidazolyl group wherein said group is 

optionally substituted with methyl or OH; 

R7 is H or C -C4 alkyl; 

H8 is C,-C3 alkyl optionally substituted with 

NR5R6; 

H9 and R’° together with the nitrogen atom to 

which they are attached form a pyrrolidinyl, 

piperidino, inorpholino or 4-N(R12)-

piperazinyl group wherein said group is 

optionally substituted with C1-C4 alkyl, C1-C3 

alkoxy, NR’3R’4 or CONR’3R"; 

% R" is H; C1-C3 alkyl optionally substituted 

with phenyl; (hydroxy)C2-C3 alkyl; or C1-C4 

alkanoyl; 

H’2 is H; C,-C6 alkyl; (C1 -C3 alkoxy)C2-C6 

alkyl; (bydroxy)C2-C6 alkyl; (R’3R’4N)C2-C6 

alkyl; (R’3R"NOC ) C,-C6 alkyl; CONR’3R"; 

CSNR13R14; or C(NH)NR’3R’4; 

and R’3 and H’4 are each independently H; C,-C4 

alkyl; (C1-C3 alkoxy)C2-C4 alkyl; or 

(hydroxy ) C2-C4 alkyl; 

or a pharmaceutically acceptable salt thereof, or a 

pharmaceutical composition containing either entity, 

. for the manufacture of a medicament for the curative or 

- prophylactic treatment of erectile dysfunction in a 

male animal, including man. 

2. The use according to claim 1 wherein in the 

compound of formula (I) R’ is H, methyl or ethyl; H2 is 

C1-C3 alkyl; H3 is C2-C3 alkyl or allyl; R4 is C,-C2 alkyl 

optionally substituted with OR, NR5R’, CN, CONR5R’ or 

CO2R7; acetyl optionally substituted with NR5R’; 

hydroxyethyl optionally substituted with NR5R6; 

ethoxymethyl optionally substituted with OR or NRR6; 

CHCHCN; CH=CHCONR5R6; CH=CHCO2R7; CONR5R6; CO2H; Br; 

NR5R6; NHS02NR5R6; NES02R8; S02NR9R10; or pyridyl or 
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iinidazolyl either of which is optionally substituted 

with methyl; R5 and R6 are each independently H, methyl 

or ethyl, or together with the nitrogen atom to which 

they are attached form a piperidino, morpholino, 4-

N(R")-piperazinyl or iinidazolyl group wherein said 

group is optionally substituted with methyl or on; R7 

is H or t-butyl; R8 is methyl or CH2CH2CH2NR5R6; R9 and 

R1° together with the nitrogen atom to which they are 

attached form a piperidino or 4-N(R’2)-piperazinyl 

group wherein said group is optionally substituted with 

11R’3R’4 or CONR’3R14; R" is H, methyl, benzyl, 2-

I 
hydroxyethyl or acetyl; R’2 is H, C1 -C3 alkyl, 

(hydroxy)C2-C3 alkyl, CSNR13R’4 or C(NH)NR’3R"; and Ru 

and R’4 are each independently H or methyl. 

3. The use according to claim 2 wherein in the 

compound of formula (I) R’ is methyl or ethyl; R2 is CI_ 

C, alkyl; R3 is ethyl, n-propyl or allyl; R4 is CH2NRR6, 

COCH2NR5R6, CH (OH) CH2NR5R6, CH20CE2CH31 CE20CH2CB20H, 

CH2OCB2CB2NR5R61 CH=Cff CON (CH3 ) 21 CHCHCO2R7, CONR5R’, CO211, 

Er, NHS02NR5R’, NHS02CH2CH2CH2NR5R61 S02NR9R’°,  2-pyridyl, 

1-imidazolyl or 1-methyl-2--imidazolyl; R5 and R6 

together with the nitrogen atom to which they are 

attached form a piperidino, 4-hydroxypiperidino, 

morpholino, 4-N(R")-piperazinyl or 2-methyl-i-

. inildazolyl group; R7 is H or t-butyl; R9 and R’° 

together with the nitrogen atom to which they are 

attached form a 4-carbamoylpiperidino or 4-.N(R’2)-

piperazinyl group; R" is H, methyl, benzyl, 2-

bydroxyethyl or acetyl; and R’2 is H, C1-C3 alkyl, 2-

hydroxyethyl or CSNE2. 

4. The use according to claim 3 wherein in the 

compound of formula (I) R’ is methyl or ethyl; R2 is n-

propyl; R3 is ethyl, n-propyl or allyl; R4 is COCH2NR5R’, 

CONRR6, S02NR9R° or 1-methyl--2-3*-midazolyl; R and R’ 

together with the nitrogen atom to which they are 

attached form a morpholino or 4N(RU)_piperazinyl 



TO 

WO 94/28902 PCTIEP94/01580 

16 

group; R9 and RLO together with the nitrogen atom to 

which they are attached form a 4-N(R)-piperazinyl 

group; R" is methyl or acetyl; and R’2 is H, methyl, 2-

propyl or 2-hydr9xyethyl. 

5. The use according to claim 4 wherein the compound 

of formula (I) is selected from: 

5- ( 2-ethoxy-5-morpholinoacetylphenyl ) -1-methyl-3-

n-propyl-1, 6-dihydro-7H-pyrazolo[4, 3-d]pyrimidin-7-one; 

5- ( 5-morpholinoacetyl--2-n-propoxyphenyl ) -1--methyl-. 

3-n-propyl-1, 6-dihydro-711-pyrazolo[4, 3-d]pyrimidin-7-

one; 

5- [ 2-ethoxy-5- ( 4-methyl-1-piperazinylsulphonyl) - 

phenyl] -1-methyl-3--n-propyl-1, 6-dibyclro-7H--

pyrazolof 4 ,3-d )pyrimidin-7-one; 

5-f 2-a11ylocy-5- (4-Inethyl-1-piperazinylsulphonyl ) - 
phenyl 3 -1-xnethyl-3-n-propyl-1, 6-dihydro-7H-

pyrazolo [4, 3-d]pyriin.idin-7-one; 

5-.( 2-ethoxy-5- [4- (2-propyl ) -1-piperazinyl-

sulphonyl]phenyl}-1--methyl-3-n-propyl-1, 6-dihydro-7H-

pyrazolo[4, 3-d]pyrimidin-7-one; 

5- { 2-ethoxy-5- [4- (2-hydroxyetbyl) -1-piperazinyl-

sulphonyljphenyl}-1-methyl--3-n-propyl-1, 6-dihyclro-7H-

pyrazolo[4, 3--d]pyriinidin-7-one; 

5-{5-[4-(2-hydroxyethyl)_l_piperazinylsulphonyl]_ 

2-n-propoxyphenyl}-1-methyl-3-n-propyl-j, 6-dihydro-7H-

pyrazolo(4, 3-d]pyrimidin-7-one; 

5- [ 2-ethoxy-5- (4-methyl-1-piperazinylcarbofly],) - 

phenyl] -1-inethyl-3-n-propyl-1, 6-dihydro-7H-

pyrazolo[ 4, 3-d]pyriznidin-7-one; 

and 5-(2-etboxy-5- (1-Inethyl-2-imidazolyl)phenyl)-1-

metbyl-3-n-propyl-1, 6-dihydro-7H-pyrazolo[ 4,3-

d]pyrimidin-7-one. 

6. A pharmaceutical composition for the curative or 

prophylactic treatment of erectile dysfunction in a 

male animal, including man, comprising a compound of 

formula (I) according to any one of claims 1 to 5, or a 

pharmaceutically acceptable salt thereof, together 
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(I) 

wherein RI is H, Cl-C3 alkyl, C3 -Cs cycloalkyl or Cl-C3 perfluoroalkyl; R2 is H, CrC6 alkyl optionally substituted 
by OH, Ci-C3 alkoxy or C3 -C6 cycloalkyl, or C1 -C3 perfluoroalkyl; R3 is C, -CG alkyl, C3 -C6 alkenyl, C3C6 
alkynyl, C3 -C, cycloalkyl, C1 -Cc, perfluoroalkyl or (C:3 -CG cycloalkyl)Ci-C6 alkyl; R’ taken together with the 
nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, morpholino, or 4-N-(R6)-piperazinyl 
group; A5 is H, C1 -C4 alkyl, Cl-C3 alkoxy, NR7R5, or CONR7118; RI is H, C1-05 alkyl, (C, -C3 alkoxy) C2 -C6 

alkyl, hydroxy C2 -CG alkyl, (R7R5N)C2-C6 alkyl, (R7R5NCO)Cl-C6 alkyl, CONR7R8, CSNR7R8 or C(NH)NR7R8; 
R7 and R5 are each independently H, Ct-C4 alkyl, (Ci-C3 alkoxy)C2-C4 alkyl or hydroxy C2 -C4 alkyl; and 
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This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-oncs, which are potent and selective 
inhibitors of cyclic guanosine 3’,5’-monophosphate phosphodiesterase (cGMP POE), having utility in a 
variety of therapeutic areas including the treatment of various cardiovascular disorders such as angina, 
hypertension, heart failure and atherosclerosis. 

a The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic 
adonosine 3’,5’-monophosphate phosphodiesterases (CAMP PDEs) and, as a consequence of this selective 
POE inhibition, cGMP levels are elevated, which in turn can give rise to beneficial platelet anti-aggregatory, 
anti-vasospastic and vasodilatory activity, as well as potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators. Thus the compounds have utility in the treatment of a number 

io of disorders, including stable, unstable and variant (Prinzmetal) angina, hypertension, congestive heart 
failure, atherosclerosis, conditions of reduced blood vessel patency e.g. post-percutaneous transluminal 
coronary angioplasty (post-PICA), peripheral vascular disease, stroke, bronchitis, chronic asthma, allergic 
asthma, allergic rhinitis, glaucoma, and diseases characterised by disorders of gut motility, e.g. irritable 
bowel syndrome (IBS). 

is European patent application EP-A-0201188 discloses certain pyrazolo[4,3-dJpyrimidin-7-ones as ad-
enosine receptor antagonists and POE inhibitors, useful in the treatment of cardiovascular disorders such as 

. heart failure or cardiac insufficiency. However these compounds are neither particularly potent POE 
inhibitors, not are they claimed to be selective inhibitors of cGMP POE. 

The compounds of the present invention are of the formula (I): 
20 

OK3 25 ,JLN 

I 1T 1 N 

IThN 

2 
30 R 

SON R 

wherein 
R1 is H, C1 -C3 alkyl, C3 -CE cycloalkyl or C1 -C3 perfluoroalkyl; 

40 R2 is H, Cl-CE alkyl optionally substituted by OH, 01-C2 alkoxy or C3 -C cycloalkyl, or C1 -C3 pertluoroalkyl; 
R3 is Cl-CE alkyl, C3-CE alkenyl, C3-CE alkynyl, Ci-Ci cycloalkyl, Cl-CE perfluoroalkyl or (Cs -CE cycloalkyl)-
Cl-CE alkyl; 
B4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4N(RE)piperazinyl group; 

45 R5 is H, C1 -C4 alkyl, 01-C3 alkoxy, NR7RE, or CONR’R8; 
RE is H, C1 -C6 alkyl, (C1 -C3 alkoxy) C2 -C6 alkyl, hydroxy C2 -CE alkyl, (R7RN)C2-C4 alkyl, (R7R8NC0)01-
CE alkyl, CONR7RE, CSNR7R or C(NH)NR7RE; 
R7 and B8 are each independently H, CrC4 alkyl, (C1 -C alkoxy)C2-CE alkyl or hydroxy C2 -C4 alkyl; 
and pharmaceutically acceptable salts thereof. 

so In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more 
carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more 
carbon atoms, or alkoxy groups having three carbon atoms, may be straight or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as 
enantiomers or diastereoisomers. The invention includes both mixtures and separate individual isomers. 

55 The compounds of formula (I) may also exist in tautomeric forms and the invention includes both 
mixtures and separate individual tautomers. 

Also included in the invention are radiolabelled derivatives of compounds of formula (I) which are 
suitable for biological studios. 
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The pharmaceutically acceptable salts of the compounds of formula (I) which contain a basic centre are 
acid addition salts formed with pharmaceutically acceptable acids. Examples include the hydrochloride, 
hydrobromido, sulphate or bisLllphate, phosphate or hydrogen phosphate, acetate, citrate, fumarate, glu-
conate, lactate, maleate, succinate and tartrate salts. Compounds of the formula (I) can also provide 

5 pharmaceutically acceptable metal salts, particular alkali metal salts, with bases. Examples include the 
sodium and potassium salts. 

A preferred group of compounds of the formula (I) is that wherein R’ is H, methyl or ethyl; R2 is C1 -C3 
aikyl optionally substituted by OH or methoxy; R3 is C2 -C3 alkyl or allyl; R4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R6) piperazinyl group; R5 is H, NR7R8 or 

to CONRRi; R6 is H, Cl-C3 alkyl, hydroxy C2 -C3 alkyl, CONR7PL,CSNR7R or C(NH)NR7R8; and A7 and R 
are each independently H or methyL 

A particularly preferred group of compounds of the formula (I) is that wherein R1 is methyl; R2 is n-
propyl; R3 is ethyl, n-propyl or allyl; A4 taken together with the nitrogen atom to which it is attached 
completes a 4-N-(R) piperazinyl group; R5 is H; and 136 is H, C1 -C3 alkyl or 2-hydroxyethyl. 

is Especially preferred individual compounds of the invention include: 
5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1 -methyl-3-n-propyl- 1 ,6-dihydro-7H-pyrazolo[4,3- 

. d]pyrimdin-7-ono; 
5-[2-ethoxy-5-(piperazinylsulphonyphenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]-

, pyrimidin-7-one; 
20 5-[2-ethoxy-5-(4-methylpiperazirtylsulphoflyl)phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]-

pyrimidin-7-ono; 
5-{2ethoxy-5-[4-(2-propyl)piperazinylsulphOnyl]phenyl}-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; 
5-{2-othoxy-5-[4-(2-hydroxyethyl)piperazinylsulphorlyl]phenyl}-1 -methyl-3-n-propyl�1 ,6-dihydro-7H-

25 pyrazolo[4,3-d]pyrimdin-7-one; 
1 -methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenyll-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]-

pyrimidin-7-one; 
and 5-5.-[4-(2-hydroxyothyl)piperazinylsuI phony l]-2-n-propoxyphenyl}- I -methyl-3-n-propyl- I ,6-dihydro-7H-
pyrazolo(4,3-d]pyrimidin-7-one. 

o The compounds of the general formula (I) may be prepared by the reaction of a compound of the 
general formula (It): 

.ON INN N 

(IfIN
 

40 

s02y 

45 

(wherein R, R2 and R3 are as previously defined, and Y represents a halogen atom, preferably a chlorine 
atom) with a compound of the general formula (Ill): 

50HN  R 

\ 
(III) 

55 

wherein R4 and RI are as previously defined. 
The reaction is generally carried out at room temperature, preferably in the presence of a solvent, for 
example an alkanol containing one to three carbon atoms, using an excess of (Ill) to scavenge the acid by-
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product (HY). 
Compounds of the general formula (II) may be prepared from compounds of the general formula (IV): 

S 
0 

J / 
UN N 

10 N 
(Iv) 

15 (wherein R1, R2 and R3 are as previously defined) by the application of known methods for the introduction 

Of a S02Y group (wherein Y is as previously defined) into an aromatic ring, for example, when V represents 
. a chlorine atom, by the action of chlorosuiphonic acid at or near 0°C. 

When R3 is a group susceptible to removal under the chiorosulphonylation conditions, e.g. allyl, said 
group can be introduced in the final stage of the synthesis, Thus the phenol of the general formula (IV), 

20 wherein R3 is H, and R1 and R2 are as previously defined, which is obtainable by Pd* that  
deprotection of the 0-allyl analogue as illustrated by Example 25, is chlorosulphoriylated to provide a 
compound of the general formula (II), wherein V is Cl, R3 is H, and R1 and R2 are as previously defined. The 
latter is then reacted with the appropriate amine (Ill) to afford a compound of the general formula (I), 
wherein R3 is El, and R1, R2, R4 and R5 are as previously defined, which is finally 0-alkylated to furnish a 

25 compound of the general formula (I), wherein R1, 112, R3, R4 and R° are as defined for formula (I). The 
alkylation may be affected under standard conditions using the appropriate alkyl halide, e.g, allyl bromide, 
in the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux 
temperature of the reaction mixture. Alternatively, the alkylation may be achieved under conventional 
Mitsunobu reaction conditions. 

30 In the case of other compounds of formula (IV) which may be incompatible with the chlorosul-
phonylation reaction conditions, e.g. those wherein R2 is hydroxy Ci-C6 alkyl, the hydroxy group can be 
protected with an acyl group such as acetyl or benzoyl. Said protecting group is subsequently removed at 
the final stage of the synthesis, under standard base hydrolysis conditions, to give compounds of the 
general formula (I) wherein A2 is hydroxy C, -CG alkyl, and R., A3, R4 and A5 are as defined for formula (I). 

as Those latter compounds may also be obtained incidentally, as by-products, by chlorosulphoriylation of the 
� corresponding alkoxy analogues, i.e. compounds of the general formula (IV) wherein R2 is (C1 -C3 alkoxy)Cl-

Ce alkyl, followed by reaction of the crude product with the required amine (Ill), as illustrated by Example 
. 48. 

Compounds of the general formula (IV) may be prepared from compounds of the general formula (V): 
40 

N1 
0 

NC 
N I H N 

45 OR 2 OR3 

CON CON 
H ) 

50 
R2 

(v) (VI) 

55 

(wherein R1, R2 and A3 are as previously defined) by the application of known cyclisation methods for 
pyrimidinone ring formation. Thus, for example, the cyclisation may be effected by the treatment of (V) with 
a base such as sodium hydroxide or potassium carbonate, optionally in the presence of hydrogen peroxide, 
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10 
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in an ethanol -water medium at reflux temperature for 2-40 hours. Under these conditions the related nitrile 
of general formula (VI), wherein R1, R2 and R3 are as previously defined, may also be employed as the 
precursor to (IV). 

In an alternative cyclisation procedure, compounds of the general formula (IV) may be obtained by 
treatment of (V) with polyphosphorie acid at or near 140°C for 6-18 hours. 

Compounds of the general formulae (V) and (VI) may be prepared from compounds of the general 
formulae (VII) and (VIII) respectively: 

U 

IT2NJ1 
N 

H 
2 

N 

(wherein A1 and 112 are as previously defined) by reaction with a compounds of general formula (IX): 

OR
 
 

COY 

(IX) 

(wherein A3 and V are as previously defined), 
The reaction is generally carried out using an excess of (IX) in the presence of an excess of an aliphatic 

tertiary amino such as triethylamine to act as scavenger for the acid by-product (HY), optionally in the 
presence of a catalyst such as 4-dimethylamino-pyridine, in an inert solvent such as dichioromethane at 0°C 

to 25°C for 2-6 hours. 
The amines of formula (Ill), the aminopyrazoles of formulae (VII) and (VIII), and the acyl halides of 

formula (IX), when not commercially available, can be obtained by conventional synthetic procedures, in 
accordance with literature precedent, from readily accessible starting materials using standard reagents and 
reaction conditions. 

Certain of the compounds of the general formula (I), wherein A4 taken together with the nitrogen atom 
to which it is attached completes a 4-N-(R6)-piperazinyl group and A’ is as previously defined but not 
hydrogen, may be prepared directly from the corresponding 4-N-unsubstituted piperazino analogue, that is 

a compound of the general formula (I) wherein R4 is hydrogen, using appropriate standard synthetic 
procedures. 

All of the above reactions are entirely conventional and appropriate reagents and conditions for their 
performance can readily be established by reference to standard text books and to the examples provided 

hereafter. Alternatives and variations will also be evident to the person skilled in the art to enable all the 
compounds defined by formula (I) to be prepared. 

The biological activities of the compounds of the present invention were determined by the following 

test methods. 

Phosphodiesterase activity 

Compound affinities for cOMP and cAMP PDEs are assessed by determination of their ICBC values (the 
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Coma resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Aridina, Se le comunica: 

1. Documentos estudiados 

1.1. Descripciôn: Folios: 4 a 19 (como se radicO inicialmente) 

1.2. Reivindicaciones: Folios: 20 a 26 (como se radicO inicialmente) 

1.3. Prioridad: CN 01129691.7 del 29 de Junio de 2001 

2. Objeto de Pa invención 

Titulo: "NUEVOS COMPUESTOS INHIBIDORES DE FOSFODIESTERASA 
PARA EL TRATAMIENTO DE LA IMPOTENCIA" Modificado en 
Folio 66. 

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

Reivindicaciones de la 1 a la 2: Un Compuesto de fOrmula (I): 



a. a 

[1 

K 
102 

OCH2CH3 

pH2GH2CH3 

N- 

I 

Reivindicación 3: MØtodo para preparar el Compuesto de Formula (I’) 

HN’ 

- S02�=)--.  OcH2CH3 

H2CH2CH3 

wolmy -N-›

I’ o 6H3 

Reivindicación 4: Un Compuesto de fOrmula (VI): 

�502  �OCH2CH3 

Nil ,, C112CH2CH3 

’c" N 
I, 
0 H3C 

VI 

� Reivindicaciones de la 5 a la 6: Una composiciOn farmacØutica, de un 
compuesto de fOrmula (I) 

Reivindicaciones de la 7 a la 8: Usos 

El problema planteado on la presente solicitud es suministrar compuestos 
que sean inhibidores selectivos de la fosfodiesterasa; y los cuales son Utiles en 
el tratamiento de enfermedades de la impotencia tal como la disfuriciOn erØctil 
masculina. 

Para resolver este problema tØcnico, la solicitud en estudio proporciona un 
compuesto de fOrmula (I) y una composiciOn farmacØutica del mismo. 

El objeto de la invenciOn definido anteriormente se clasifico de acuerdo con la 
IPC: A61   31/505. 



3. Do la solicitud de Patente 

3.1. Reivindicaciones (artIculo 30 D 486) 

� En la Reivindicación 3: en el item (d), se solicita aclare en el texto la 
correspondencia de compuesto obtenido (IV); ya que el mismo no 
corresponde al obtenido en la reacción (VI). 

� En la Reivindicación 5: Cuando se este definiendo los componentes de una 
composición farmacØutica, la  misma en su definicióri no debe incluir usos. 
Se solicita se aclara la misma. 

.En las Reivindicaciones 1: las palabras y/o expresiones: ’iguales o 
diferentes’; no es concisa, y es muy amplia; por tanto no permite delimitar alli 
la materia a proteger. 

Por to anteriormente expuesto, es preciso requerir al interesado para que 
seæale el verdadero alcance de su invención. 

4. Reivindicaciones relativas a un uso o a un uso distinto (artIculos 14 y 21 D 
486) 

Las reivindicaciones de la 7 a la 8 reclaman USO, y de acuerdo con la 
IegislaciOn Colombiana, el uso reclamado NO se considera para protecciOn por 
patente. 

5. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

o Fecha de presentaciOn de la solicitud prioritaria: Junio 29 de 2001 

Teniendo en cuenta la fecha indicada se consultaron las bases de datos y los 
archivos con que cuenta la entidad con fecha de publicaciOn anterior y se 
encontraron los siguientes documentos que anticipan el objeto de esta solicitud; 
aclarando, que esta büsqueda se realizo unicamente para aquellas partes 
que parecen ser claras y/o concisas: 

NO Documento TItulo Fecha de 

PYRAZOLOPYRIMIDINONES Diciembre 22 do Dl WO 94/28902 FOR THE TREATMENT OF 1994 IMPOTENCE 
PYRAZOLOPYRIMIDINONE Junio 07 de 

D2 EP 0463756 ANTIANGINAL AGENTS 1991 
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6. AnÆlisis de patentabilidad (artIculo 14 D486) 
34 

6.1 Novedad (articulo16 D486) 

La Novedad se evakió por comparaciôn entre to solicitado y to encontrado en 
el estado de la tØcnica. 

Reivindicaciones de la I a la 2: Un Compuesto de fÆrmula (I)-

Ri 

HNI) 

R2 - 

OCH2CH3 

HNyN..N 

0 

CH2CH2CH3. 

� Reivindicaciones de la 5 a la 6: Una composición farmacØutica, de un 
compuesto de formula (I) 

La solicitud del Compuesto de fOrmula (I) se encuentra ampliamente divulgada 
en la publicaciOn WO 94/28902, como a continuaciOn se evidencia: 

CARACTERISTICAS ESENCIALES DE LA 
SOLICITUD COLOMBIANA No. 03-112574  

Dl = WO 94/28902 

Un compuesto de formula (I): Un compuesto de fOrmula (I): 

HNL 

SO2-IQ? OCH2CH3 

0 

R0 t JiiIII( (1) iI CH2CH2CH3 

06H3 R4 

RI= Alciuilo C1-6 R1 H, Aiquilo C1-3 
R2= Alquilo 01-6 R2 H, Aiquilo C1-6 

R3= Aiquilo C1-6 
R4= S02NR9R10 
R9 

y 

R10= unidos al Otomo de N, para formar 
Piperazinilo, opcionalmente sustituido con Aiquilo de 
C1-4 

PÆgs. 13 
y 

14 Reivindicaciones del documento 
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Teniendo en cuenta el objeto de la invención y la materia descrita en la 
anterioridad Dl, esta dependencia se permite seæalar que existe afectación al 
requisito de Novedad, ya que resulta idØntico al publicado en el estado de la 
tØcnica. Es decir que el Compuesto de fÆrrnula (I) como tal, no es nuevo; como 
tampoco es nueva la cornposición farmacØutica del mismo. 

6.2 Nivel inventivo (artIculol8 D486) 

El Nivel Inventivo se evaluó por comparación entre lo solicitado y lo 
encontrado en el estado de la tØcnica. 

Reivindicación 3: MØtodo para preparar el Compuesto de Formula (I’) 

H 

I, 

OcH2CH3 

N 

CH2CH2CH3 

Reivindicación 4: Un Compuesto de fOrmula (VI): 

-S02 �-OCH2CH3 

N1 
, 

CH2CH2CH3 

NH2 

N/N 
II 
0 H3C 

VI 



CARACTERISTICAS ESENCIALES DE LA D2 = EP 0463756 
SOLICITLJ IDCOLOMBIANAN0. 03-112574  

1. Un mØtodo para la preparaciOn de Un 1. Un procedimiento para la preparaciOn de una 
compuesto de fOrmula (I’); compuesto de fOrmula (I): 

(1 

HN o )1 _ 

OcHCH3 2S02 IN 

K2 
HN NN 

SON 
r 0 

K5 
(a) ReacciOii: R  

(I) 
R1= Aiquilo C1-3 

COOH R2= Alquilo 01-6 
R3 Aiquilo C1-6 

+CtSO3H. R4= Tornado conjuntamente con el Ætomo de 
OCH2CH3 NitrÆgeno al que esta unido completamente a un 

grupo 4-N-(R6)-Piperazinilo 
SOd2 R5= AlquiloCl-4 

R6= Aiquilo C1-6 

000H 

\O?OCH2CH3 I 
Los Compuestos de fOrmula general (I) pueden 

11 prepararse por reacciOn de un compuesto de fOrmula 
(b) ReacciOn: general (II): 

c1s02 
COOH 

UU N  

HN

-

HN 

46 
(II) 

1LNH 

HNR4 
HN COOH 

-’F"�S01-6
 
OCH2cFi, R D (III) 

’U 
Reaccion a temperatura ambiente en presencia de 

(c) Acilar: un disolvente 

GOOH 

1L__.502 
-4cj.-OCHOH3 

Los Compuestos de formula general (II) pueden 
Lu prepararse a partir de compuestos de formula 

general (IV): 

SOC 12 
H 

Di:- 
IIL\’-_-- N 

NS0z 
-6 

OCHH. HC   
(IV) 

IV 
Nota: 

- Por procedimientos conocidos en el arte, se realiza 
la introducciOn de un grupo S02Y en un anillo 

(d) ReacciOn, en presencia de arorntico. Por ejemplo cuando Y representa Un 
dimetilaminopiridina y trietilamina: atomo de Cl por acciOn del Æcido clorosulfonico a o 
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C 

4N’1 coot 

HC I 

IV 

+ 

OH2 OH2 CH3 

U H30 

V 

(e) Ciclizar: 

H3 
01

H3C’ 
N 

(0)-t30112 )3 N 

_S02 OCH2CH3 

NH CH2CH2Ct-2 

N H 2 

If I 
0 H3C 

VI 

- SO2 �00 H2CH3 

NH CH2OH2CH3 

NH2 / 

�C N/N I’ 
o H3C 

VI 

cerca de los oac. 
- Cuando R3 es un grupo susceptible de ser 
eliminado en las condiciones del clorosulfonaciön; 
dicho grupo puede introducirse en la etapa final de 
sintesis. 

I 
Los Compuestos de formula general (IV) pueden 
prepararse a partir de compuestos de fOrmula 
general (V) 6 (VI): 

1 

- 

H2N 

CON 

(V) o 

R 

NC 
N 

OR3 ’I 
CON 

H 

2 
R 

(VI) 

For aplicaciOn de procedimientos de ciclaciOn ya 
conocidos en el estado del arte, para la formaciÆn del 
anillo de pirimidona. 

I 
Los Compuestos de fOrmula general (V) y (VI) 
pueden prepararse a partir de compuestos de 
fOrmulas generales (VII) y (VIII): 

N 
C-) 

1 U2N 
N

 

K2 

N1 

NC 

N 

112N 

(VII) (VIII) 
KJ(CH)aOOH Esta reacciOn en presencia de uria amina terciaria 

alifàtica (trietilamina) que actüa como fijador del 
subproducto acido opcional en presencia de Un 
catalizador tal como lo es la 4-dimetilaminopiridina. 

HM 
,1LN- SO2_tç_OcH2CH3  

cH2cH2CH3 

HNçN  

it
 

0 

+ 

OR
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PÆginas 1 a 6 del documento. 

(IX) 



n 

2. Un compuesto de formula (VI): 

- 2 

�0

0-

H2CH3 

NH 
/ 

CH2CH2CH3 

NH2 

N/N 

II 
0 H3C 

VI 

2. Un compuesto de fOrmula (V) o (VI): 

H I 

C)R 
H.,N N 

F-
.....,  

H 

(V) 0 

NC 
N 

(CR 
N 

CON - ----
H 

(VI) Donde: 

R1= Aiquilo C1-3 
R2= A(quilo C1-6 
R3= Alquilo C1-6 

Nota; 

- Per procedimientos conocidos en el arte, se realiza 
Ia introducción de un grupo S02Y en un anillo 
aromÆtico. Per ejemplo cuando Y representa Un 
Mom de Cl per acciOn del Ocido clorosulfonico a o 
cerca de los OaC. 

nas I a 6 del documento. 

MØtodo de preparación de conipuestos de formula (I’): 

Comparando las caracteristicas esenciales de la solicitud, las cuales 
corresponden a un mØtodo para la preparaciÆn de un compuesto de formula 
(I’); el documento del estado de la tØcnica mÆs cercano es D2, que divulga un 
Procedimiento para la preparaciOn de un compuesto de fOrmula (I), divulgando 
reacciones convencionales como por ejemplo: introducciOn de grupos S02 en un 
anillo aromØtico, preparaciones de las arninas de formula (III), los 
aminopirazoles de fOrmulas (VII) y (VIII) y los haluros de acilo de fOrmula (IX) a 
partir de procesos ya conocidos en el estado de la tØcnica. 

La Unica diferencia con D2 de la presente solicitud es que en Osta el mØtodo 
de preparaciOn se utiliza una Piperazina 4-N-disutituida. Pero esto NO parece 
conceder un efecto tØcnico inesperado ya que para el experto en la materia 
basÆndose en este documento y en su conocimiento bØsico hubiese Ilegado a 
definir un mØtodo similar, de manera que un experto en la materia lo lograrIa 
fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva para dicho 
mØtodo de preparaciOn de los compuestos de formula (I’). 

Ya que no hay un efecto tØcnico apreciable ni datos en la memoria 
descriptiva que as! Ia confirmen; el Problema TØcnico Objetivo fundamental de 
la lnvención Reivindicada no puede definirse, en suministrar compuestos que 
sean inhibidores selectivos de Ia fosfodiesterasa; y los cuales sean Utiles en el 
tratamiento de enfermedades die la impotencia tal como Is disfunciOn erØctil 
mascu tin a. 

AsI que, el problema planteado en la solicitud, seria solucionado fÆcilmente 
por el experto en la materia ya que hubiese sido obvio plantear un mØtodo 
similar teniendo en cuenta D2. 



Compuesto de formula fl/fl: 

Comparando las caracteristicas esenciales de la solicitud, las cuales 
corresponden a un compuesto de formula (VI); el documento del estado de 
la tØcnhca mÆs cercano es 02, ya que divulga un compuesto de formula (V) y 
otro de formula (VI), acotando en ellos que se pueden aplicar procedimientos 
conocidos de ciclaciôn para la formación del anillo de pirimidona. Per ejemplo la 
ciclaciOn del compuesto (V) puede realizarse por tratamiento con una base, 
opcionalmente en presencia de perOxide de hidrOgeno, en un medio de metanol-
agua a temperatura de reflujo durante 2 a 40 horas. De igual manera sugieren 
que per procedimientos ya conocidos en el estado de la tØcnica Østos 
compuestos pueden introducir un grupo S02 en un anillo aromÆtico. 

La ünica diferencia con D2 de la presente solicitud es que en Østa el mØtodo 
de preparaciOn se utiliza con una Piperazina 4-N-disutituida. Pero esto NO 
parece conceder un efecto tØcnico inesperado ya que para el experto en la 
materia basÆndose en este documento y en su conocimiento bÆsico hubiese 
Ilegado a definir un mØtodo similar, de manera que un experto en la materia lo 

� lograria fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva para 
obtener dicho compuesto de formula (VI). 

Ya que no hay un efecto tØcnico apreciable ni dates en la memoria 
descriptiva que asi lo confirmen; el Problema TØcnico Objetivo fundamental de 
la InvenciOn Reivindicada no puede definirse, en suministrar compuestos que 
sean inhibidores selectivos de la fosfodiesterasa; y los cuates seen Utiles en el 
tratamiento de enfermedades de (a impotencia tel come la disfunción erØctil 
masculina. 

Asi que, el problema planteado en la solicitud, serla solucionado fÆcilmente 
por el experto en la materia ya que hubiese side obvio obtener un compuesto 
igual teniendo en cuenta D2. 

40 Come resultado de 10 anterior se considera que: 

� EL MOtodo para la preparación de un compuesto de formula (I) 
� V el Compuesto de fOrmula VI 

Carecen de Nivel Inventivo; ya que la MØtodo para la preparación de un 
compuesto de fOrmula (I) es alternativo a los previamente cbnocidos en el 
estado de la tØcnica y el Compuesto de fOrmula VI se obtiene a travOs del 
mismo mØtodo do preparaciOn. 

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
as!: 

N° Documento No Reivindicaciones Requisito que afecta afectadas  
DI WO 94/28902 Ia 2y 5a6 Novedad 
D2 EP 0463756 3 

y 

4_ Nivel Inventivo 



V101, 
En cumplimiento del artIculo 45 de la Decisôn 486 de la Comisión de la 
Cornunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta dIas contados a partir de la fecha de notificaciÆn de la presente 
comunicación. En caso de no dar respuesta al presente requerimiento, o Si a 
pesar de la respuesta subsistieran los impedimentos para la concesiôn, se 
denegarÆ la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la 
resolución reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que 
contra Øl no procede recurso algurio en la via gubernativa. 

-, ly v, 

ALIX CARMZA CESPEDES DE VERGEL 
Jefe de Div i ion de Nuevas Creaciones 

El anterior requerimiento fue notificado por fijación en Iista, de fecha 

CONCEPTO TECNICO No. 53 EXAMINADOR TECNICO 
Codigo No. 202080 


