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TECHNI CAL FIELD This invention relates to new conpounds for ment
of inmpotence. In particular, the present invention rel at mm‘m%‘w‘lﬁ ounds
for the treatnent of irrpotence, their preparation met hod
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Wherein, R; and R, may be the same or different, and 1ndependently be Cis
alkyl, and preferably methyl, more preferably, R; and R; are both in the cis-form of
piperazine ring and are both methyl.

Another object of the present invention is to provide the method for preparing
the compound of formula (I).

There are some new intermediates involved in the synthetic route of the present
invention. Therefore, another object of the invention is to provide the intermediates
for preparing of compounds of formula ().

Still another object of the invention is to provide the pharmaceutical composition
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di seases,
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OCH-CH~ Gl ~~CH-CH~ HN' N~-N O ~f The conpound of formula (1) of
the present invention is not only effective for the treatnent of inpotence
such as mal e erectile dysfunction, but also have such features as

effectiveness and | ower toxicity. The nethod for

preparing the conEound of formula (I) is hereinafter described on the basis
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(I- Ry and R; can be in cis- or trans- form of the piperazine ring. Therefore, the
compounds of formula (I) are presented as various stereoisomers. These isomers and
their pharmaceutically acceptable salts are all in the scope of compounds of the
present invention.

Preferably, the compound of the present invention is the compounds of formula
(I) wherein R, and R, are in the cis-form, and most preferably is the compound
wherein R; and R, are both methyl and in cis-form. Its chemical name is: 5-[[2-
ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)phenyl]]-1-methyl-3-n-propyl-7,6-
dihydro-1H- pyrazolo [4,3-d] pyrimidin-7-one, i.e., the compound of formula @):

The compound of formula (I) of the present invention is not only effective for the
treatment of impotence diseases, such as male erectile dysfunction, but also have such
features as long-lasting medical effectiveness and lower toxicity.

The method for preparing the compound of formula (I) is hereinafter described
on the basis of taking formula (I’) compound as an example.

The synthetic route of the compounds of formula (I’) of the present invention is
illustrated as follows:
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'H3C p NH CH~CH2CH3 CCH~~H2 )~ N HH~, | ~N | 1 C HOC i~lI CCH~~G OH SOz
oCH2CH~ GH~~H2CH~ HN ~ N N C. ~ ~H~ ~i The conpound of fornmula (I') was
prepared as follow reacting 2-ethoxy benzoic acid as raw naterials with
chlorosul fonic acid in the present of sulfoxide dichloride, obtained

5-chl orosul phonyl - 2- et hoxy benzoic acid (conmpound I1); reacting conpound |

W th cis-2, 64inethyl piperazine (see, Zhongguo Yiyao Gongye Zazhi, 1997,
vol. 28(I1) e 524525 % bt ai ned 2-et hox§-5-(cis-2, 6- dlnethylplpera2|n-
4y|su|phony_) enzoicfa' Hoﬁconpogod|gll cylatlon obcronpound (I111) ~
‘which is '

gg _obtalned

2- et hoxy-5-(ci s-2, 6-Yi nf# Herazrn- _ % Ghigyr i de
(conpound V) ; reacting conpound |V mnth conpound see t %’synthe5|s

met hod of the conpound of formula I X in CN 1246478A), in the present of
4-di met hyl ami nopyri di nellbnd triet hyl ami ne, obtained 1y

4-[[ 2- et hoxy-5-(ci s- 2, 6di et hyl pi per azi n-4-yl sul phonyl ) benzam do] ] - 1- net hyl
- 3-n- propyl pyrazol e- 5car boxam de(conpound VI), this conpound is a new
conpound; cyclization of conmpound VI in the present of potassium

t - but oxi de, obtai ned

5-[[ 2- et hoxy- 5-Yci s2, 6-di net hyl pi per azi n- 4- ylsulphonyl)

phenyl]]-1- VN 3- n- propgbey, 6- di hydr o- 1Hp}ﬁﬁ20|0[4 _ pyrimdin-7-one
(conpound 1") , AILED,-’SCRIPTICN CF THE | NVE ¢ hod for
preparing th® np ) b t he ent |nvention and their
phar maceutical |y accept f e sa s'is herel%uﬂ QQscribed by exanples. It
shoul d be understood that the exanples of tmé pr&aration nethods are only
for the purpose of iIIustrating the present 0i nvgrgion and the invention is
not limted to the exa Any nodifications uhder the concept of the
present invention to th preparatlon met hods of the Wresent invention all
bel ong to the scopes of the present invention. Exanple 1 Preparation of

5- chl or osul phonyt - 2- et hoxy benzoigacid (I1) In a 250m three-neck fl ack,
2- et hoxy benzoic acid (50g, 0.30 ) was added dropwi se to an ice-cool ed

m xt ures of sul foxide dichlori (23 m, 0.30nol)and chlorosul fonic acid
(82.6m, 1.24nm Jd unde tirring. -.lgéﬁs. e \inme, the tenperature of the
reacting mxture y eptypel ol Y esy Oﬁ@hﬁﬂkture was stirred at
roomtenperature # rs and then pour®e4{ nto ice water with stirring,
and white depods€ appe d. The reaction m xtur)ppss@s stirred for another 1
hour and filte @EWh water and drie@Hn va m:b 64. 49 of
crude product & t2/8dFid (11) (yield 81 %. 21197C . The crude
product was used directly in the nextuagep W | further purification.
Exanpl e 2 Preparation of

2- et hoxy-5-(ci s-2, 6-di net hypi perazi n- 4- yIsug

N
honyN) benzoic acid (I1l) In
250nL t hree-neck flask 52. 6g(0. 23npl) of ci , 64di net hyl pi perazi ne was
added to the suspension of conpound (11) ( 39,'ﬁﬁb0nnl)in water (170mL) at
about 10 Cwith stirring, at the sane tinme the tenperature of reacting
m xture was kept below 20 C . The reaction was then stirred at 10 C for
anot her 2 hours. The precipitate was filtered, ick-water washed, dried, and
refluxed in acetone for 1 hour, and purified, gave 48g conmpound (II11)(yield
7099 as white crystalline, mp. 260.5-273.0 C (Dec.). HNVR(DMSO) s :
7.72-7.75(2H ~ H4 and H 6 on benzene ring) ~ 7.267.28(1H ~ H 3 on benzene
ring),4.12-4.17(2H ~ -CH2- on -OCH2CH3) ~ 3.53.53(2H ~ -CH2-on pi perazi ne
ring) ~ 2.89-2.92(2H ~ -CH on piperazine ring) ~ 1.80-1.86(2H ~ -CH2-o0on
pi perazine ring ) ~ 1.31-1.34(3H ~ -CH3 on OCH2CH3) ~ 1.0-1.04(6H ~ -CH3 on
pi perazine ring). Exanple 3 Preparation of
2- et hoxy-5-(ci s- 2, 6-di et hyl pi per azi n-4-yl sul phonyl ) benzoyl chloride(lV)
Compound (I11) (34.2g, 0.1 nol) and sul foxide dichloride (73.0nl, 0.5n0n1)
was charged into a 250nml three-neck flask and the resulting m xture was
heat ed under reflux for 3 hours. The unreacted sul foxi de dichloride was
t hen evaporat ed under vacuum The ethyl acetate was added into the residue,
and stirred. The precipitate was filtered, washed with ethyl acetate, dried
under vacuum gave 29.4g (74% conpound (1V) as a yellow solid. mp.,
206.0-209.5 C. HNWR(D20) s : 8.0( 1 H~ H6 on benzene ) ~ 7.74-7.76( 1 H
~ H4 on benzene ) ~ 7.14-7.16( 1 H~ H 3 on benzene 4.08-4. | 1 (2H ~
-CH2- on -OCH2CH3) ~ 3.74-3.77(2H ~ -CH2-on piperazine ring 3.32(2H ~ -CH
-on piperazine ring) ~ 2.19-2.25(2H 2 -CH2- on piperazine ring) -~
1.24-1.27(3H ~ -CH3 on -OCHZCH3) ~ 1.09-1.10(6H ~ -CH3 on piperazine ring).
Exanpl e 4 Preparation of 4-[-2-ethoxy-5-(cis-2,6-dinethylpiperazin-
4y|su|phony|) benzanlde] -1- nethyl 3- n- propyl pyrazole 5 carboxanlde(VI) In
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‘Accor di ng to the "Chinese Journal of Cinical Pharmacol ogy and o
Therapeutics", 1999 ~ 4(3) ~ 237-240, the LDSO of the conpound sidenafil is

625ngy/ kg when nmale mce were admnistrated orally in the single dose,
the confidence limt of 95%is SO 672ng/ kg.

formula (1), or a pharmaceutically acceptable salt or a stereoi soner

.t her eof:

the sane or different and
according to claim1,

"5-(cis-2, 6-di met hypi pe
6di hydr o- 1H pyrazol o[ 4,
structure of formula (

Clains 1. A conpound of

and

Ry MNN -- SO~ OCH~~H~ R~ N ~i N ~CH2G+ Wherein, R and R2 may be

(n said conmpound is 5-[[2-ethoxy

The compound of formula (I’) was prepared as follow: reacting 2-ethoxy benzoic
acid as raw materials with chlorosulfonic acid in the present of sulfoxide dichloride,
obtained 5-chlorosulphonyl-2-ethoxy benzoic acid (compound II); reacting compound
II with cis-2,6-dimethyl piperazine (see, Zhongguo Yiyao Gongye Zazhi, 1997,
vol.28(11), page 524~525 ), obtained 2-ethoxy-5-(cis-2,6-dimethylpiperazin- 4-
ylsulphonyl) benzoic acid (compound III ); acylation of compound (IIT)» . which is a
new compound, obtained 2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)
benzoyl chloride (compound 1V); reacting compound IV with compound V (see the
synthesis method of the compound of formula IX in CN1246478A), in the present of
4-dimethylaminopyridine and triethylamine, obtained 4-[[2-ethoxy-5-(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzamido]]-1 -methyl-3-n-propylpyrazole-5-
carboxamide(compound VI), this compound is a new compound; cyclization of
compound VI in the present of potassium t-butoxide, obtained 5-[[2-ethoxy-5-(cis-
2,6-dimethylpiperazin-4-ylsulphonyl) phenyl]}-1 -methyl-3-n-propyl-7,6-dihydro-1H-
pyrazolo[4,3-d] pyrimidin-7-one (compound I’).

DETAILED DESCRIPTION OF THE INVENTION

The method for preparing the compounds of formula (I’) of the present invention
and their pharmaceutically acceptable salts is hereinafter described by examples. It
should be understood that the examples of the preparation methods are only for the
purpose of illustrating the present invention and the invention is not limited to the
examples. Any modifications under the concept of the present invention to the
preparation methods of the present invention all belong to the scopes of the present
invention.

Example 1 Preparation of 5-chlorosulphonyl-2-ethoxy benzoic acid an

In a 250m] three-neck flack, 2-ethoxy benzoic acid (50g, 0.30mol) was added
dropwise to an ice-cooled mixtures of sulfoxide dichloride (22 ml, 0.30mol)and
chlorosulfonic acid (82.6ml, 1.24mol) under stirring. At the same time, the
temperature of the reacting mixture was kept below 25°C. The resulting mixture was
stirred at room temperature for 18 hours and then poured into ice water with stirring,
and white deposit appeared. The reaction mixture was stirred for another 1 hour and
filtered, washed with water and dried in vacuum, gave 64.4g of crude product as
white solid (II) (yield 81%). m.p. 108-110°C. The crude product was used directly in
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1l b. reacting the conpound Il with cis-2,6-dinethyl piperazine, obtained
2- et hoxy5-( cis-2, 6-dinethyl piperazin-4-ylsul phonyl) benzoic acid

(compound 111 ); CIl S02 COON HN ~,.NH OGH+CH~ tx HN ~ COOH ~H~S02 OCH C a
~ 11l c. acylation of the compound 111, obtained

2- et hoxy-5- (ci s- 2, 6di net hyl pi perazi n- 4-yl sul phonyl ) benzoyl chl oride(IV) ;
.CO~-hi SOChe ekt sBPOvithouilRr p@ifi@tien~ ~ SOx OCHzCH3 HC | 111 1V d.

reacting the conpound (I1V) with the conpound (V) in the present of

4di met hy| RRAmpRY 2| Pheparativh of i2eéthixy38i(&iS-2, @aﬁﬂétﬂﬁﬁperazm-mylsul honyf
4-[ 2- et hogynz'é,c(,@,& 131 6di net hyl p| pera2| n- 4-yl sul phonyl ) benZam do] met hyI 3

- n- pr ophl pyr 47 % M*ch PR e L S
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| nt h~f oWl tStlEﬁln M g&?%ﬁ‘f‘{ {m}gutpg)g?ragerature 0 reactmg mixture was kept

below 20°C. The reactlon was then stirred at 10°C for another 2 hours. The precipitate
was filtered, ice-water washed, dried, and refluxed in acetone for 1 hour, and purified,
gave 48g compound (III)(yield 70%) as white crystalline, m.p. 260.5-273.0 'C (Dec.).
HNMR(DMSO0) 6 : 7.72-7.752H, H-4 and H-6 on benzene ring), 7.26-
7.28(1H, H-3 on benzene ring),4.12-4.172H, -CH,- on -OCH,CHj;), 3.5-
3.53(2H, -CH-on  piperazine ring), 2.89-2.92(2H, -CH- on piperazine
ring), 1.80-1.86(2H, -CHy-on piperazine ring ), 1.31-1.34(3H, -CH; on -
OCH2CHj3) s 1.0-1.04(6H s -CHj; on piperazine ring).

Example 3 Preparation of 2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)
benzoyl chloride(I1V)

Compound (III) (34.2g, 0.1mol) and sulfoxide dichloride (73.0ml, 0.5mol) was
charged into a 250ml three-neck flask and the resulting mixture was heated under
reflux for 3 hours. The unreacted sulfoxide dichloride was then evaporated under
vacuum. The ethyl acetate was added into the residue, and stirred. The precipitate was
filtered, washed with ethyl acetate, dried under vacuum, gave 29.4g (74%) compound
(IV) as a yellow solid. m.p., 206.0-209.5C. HNMR(D,0)6 : 8.0(1H, H-6 on
benzene ), 7.74-7.76(1H, H-4 on benzene ), 7.14-7.16(1H, H-3 on benzene
)» 4.08-4.11(ZH, -CH,- on -OCH,CH3)» 3.74-3.77(2H, -CH,-on piperazine ring
)» 3.32(2H, -CH -on piperazine ring), 2.19-2.252H, -CH,- on piperazine
ring), 1.24-1.27(3H, -CH; on -OCH,CHj), 1.09-1.10(6H, -CH3; on piperazine
ring).

Example 4 Preparation of 4-[-2-ethoxy-5-(cis-2,6-dimethylpiperazin- 4-
ylsulphonyl) benzamide] -1-methyl-3-n-propyl pyrazole-5-carboxamide(VI)

In a 500ml three-neck flask, 125ml of methylene chloride, 9.1g(0.05mol) of 1-
methyl-4-amino-3-n-propyl pyrazole-5-formamide (V), 0.06g(0.0005mol) of 4-
dimethylaminopyridine and 10.1g(0.1mol)of triethylamine were added successively
and then the mixture was cooled to below 10°C. A solution of of the compound (IV)
(25.80g, 0.065mol) in methylene chloride (125ml) was added dropwise into the
mixture and then stirred at this temperature for 2 hours. The solvent was evaporated,
then water was added to the residue. The solid was filtered and washed with ethyl
acetate, gave 19.2g compound (VI) as a grey-white solid , m.p.197-198.5°C ( yield
76%). HNMR(CDC15) & : 8.62(1H, H-6 on benzene ring), 7.90-7.92(1H, H-4 on
benzene ring), 7. 90(1H » -CO-NH-), 7.17-7.27(1H, H-3 on benzene
ring)» 5.73(1H, -NH- on piperazine ring)s 4.37-4.41(2H; -
OCH,CH3)s 4.06(3H, N-CH3)s 3.63-3.66(2H, -CH,- on piperazine
ring)» 3.02H, -CH- on piperazine ring), 2.52-2.56(2H, -CH,CH,CH3), 1.84-
1.902H, -CH,- on piperazine ring), 1.65-1.69(2H, -CH,CH,CH3), 1.58-
1.63(3H, -OCH,CH3)» 1.03-1.05(6H, -CHj; on piperazine ring), 0.94-0.97(3H, -
CH,CH,CH3).



‘obt di ned

5-[[ 2- et hoxy-5- (ci s-2, 6-di net hyl pi perazi n-4-yl sul phonyl ) phenyl ]]-1- net hyl 3-
n- propyl - 7, 6- di hydr o- 1H pyrazol o[ 4, 3-d] pyrimdin-7-one (1') . H. -503
OGHCH, ~ Nki ~ G+C Ni2 ~~ NN H3C. 1~ N2CH' "'~ kltott~?~C~-~0~ ~Hs
| ~ H~CH-CH~ 4. A conpound of fornmula (VI), which is
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]E) Q?Lurr?ge? 1§ but %ﬁl Fl? vgeﬁre a ﬁﬁa ure 9g( comp qund of
5-[[ 2- et was added. SThs. @mﬂteh‘y% heateds 39 ﬁefhlxywmﬁyﬂ@mg/ If9rp$1é‘ﬁ}lls] fhen

- | et hyl -@o p(swniemmar@wrwaﬁml of watey way addsfl 4nd the] iy Wasadjusted toRd. 7. Use
of a conpouadiing 0f5orallilofl hiytjochleripraephgivigg pestipitateearfdothen Isantingaforrént  of
| Npot enc ehdlir e s @mpefhture Betow 90 ACTHY Pieripitark whalifilteréd, Wastedi with iee-conpound

of formul ﬂatéi )drie& and ave 17 0 com ound (I') (yield 93% as white crystal e. m.p.

5-[[ 2et h B) Ber & b_;gf_fl H §u Léng e&yg)}y?o_net hyl -

g RFLORyL\ n en 833(£ 438 B3 o enzene rmg) %3 Iii ALRA
77(7#. #. .f?b?"?. .'.31?‘?.. 9 8H 3539508 D % sCHr929278m 2" 2 HDiPSIEINS292299997

22799277777Mm ?. BH2H)s o2 %?9??@?9@21@9?@@9%8%2 89(2H, -CH,CH,CHs)» 2.04-
2.10(2H, -CHz- on piperazine ring). 1.80-1.842H, -OCH,CH,CH3), 1.45-
1.483Hs -OCH,CHj)> 1.14-1.17(6H, -CHj; on piperazine ring), 0.97-1.013H, -
CH,CH,CH3). If necessary, the compound of formula (I’) may be converted into its

pharmaceutically acceptable salts by conventional method.

The inventors of the present invention discovered that the compound of the
present invention is very effective for treating male erectile dysfunction diseases and
has lower toxicity and side effects. Specific results of pharmacodynamics and toxicity
test are summarized as follows:

Example 6 Pharmacodynamics test

Test 1. Penis erection test of the compound formula (I’) in rats with testis
removed

The result indicates that the latent period of penis erection by electric irritation
(10V) can be significantly shortened (P<0.05 and P<0.01) in rats administered the
compound formula (I') at the dosage of 24mg/kg and 12mg/kg, respectively. This
result is the same as another compound sildenafil (P<0.01).

Test 2. Effect of the compound formula (I’) on the sexual function in mice with
testis removed

Result a. The result shows that latent period which male mice catch female mice
can be significantly shortened (P<0.05 and P<0.01) after administration of the
compound of formula (I") at the dosage of 24mg/kg and 12mg/kg, respectively.

Result b. The result shows that the times of back-climbing on female mice by
male mice (times of sexual intercourse) can be significantly increased (P<0.05 and
P<0.01) when the male mice was administrated the compound formula (I’) at the
dosage of 24mg/kg and 12mg/kg, respectively.

Example 7 Toxicity test
It was observed by using Bliss method that the half-lethal dosage(LDsg) is 901.5

mg/kg when mice were administrated the compound formula (I’) orally by gavage.
The confidence limit of 95% is 772.5-1052.1mg/kg.
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1. A compound of formula (I), or a pharmaceutically acceptable salt or a
stereoisomer thereof:
R
HN

Na’

8] éHa i

Wherein, R; and R; may be the same or different and independently be C,.¢ alkyl.

2. The compound according to claim 1, wherein said compound is 5-[[2-ethoxy-
5-(cis-2,6-dimethypiperazin-4-ylsulphonyl)phenyl]]-1-methyl-3-n-propyl-7,6-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one, and said compound has the structure of
formula (I’) as follows:

3. A method for preparing the compound of formula (I’), comprising the
following steps:

a. reacting 2-ethoxy benzoic acid, as raw materials, with chlorosulfonic acid in
the prensent of sulfoxide dichloride, obtained 5-chlorosulphonyl-2-ethoxy benzoic
acid (compound II) ;
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b. reacting the compound II with cis-2,6-dimethyl piperazine, obtained 2-ethoxy-
5-( cis-2, 6-dimethyl piperazin-4-ylsulphonyl) benzoic acid (compound IIT );

C1S0, GOOH HN%
—-—————-—+
OCH,GH,§ (|\/N\302 OCH,CH,
I 41

¢. acylation of the compound III, obtained 2-ethoxy-5-(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzoylchloride(IV) ;

jj ,CO0H SoCH, :Né coct

~80; OCH,CH, ——— N~s0, OCH,CH, * HC|I

1 v

d. reacting the compound (IV) with the compound (V) in the present of 4-
dimethylaminopyridine and triethylamine, obtained 4-[2-ethoxy-5-(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzamido]-1 -methyl-3-n-prophlpyrazole-5-
carboxamide ( compound VI );

m)ﬁ cocli NH: GH,GH,CH,
M‘SOzOOGHchy HCI + NH, I(
| No NN

] |
0 He

v v
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e. cyclization of the compound VI in the present of potassium t-butoxide,
obtained 5-[[2-ethoxy-5-(cis-2,6-dimethylpiperazin- -4-ylsulphonyl)phenyl]]-1-methyl-
3-n-propyl-7,6-dihydro-1H-pyrazolo[4,3-d] pyrimidin-7-one ).

n—sn, ‘ —QCH,CH,

cH,cH,cH;,  CHaGH,CHg
" xomoon PO
. N"” _ N, -
Fo) 0 OH,
_H;C : l.
Vi I

4. A compound of formula (VI), which is 4- -[2-ethoxy-5-(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzamido]- 1-methyl-3-n-propyl-pyrazole-5-
carboxamide, having the structure as follow:

10
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5. A pharmaceutical composition for treating impotence, comprising a
therapeutically effective amount of a compound of formula (I), its pharmaceutically
acceptable salts or stereoisomers, as an active component, and a pharmaceutical
acceptable carrier.

6. The pharmaceutical composition according to claim 5, wherein the compound
of formula (1) is 5-[[2-ethoxy-5-(cis-2,6-dimethy1piperazin-4-ylsulphonyl)phenyl]] -1-
methyl-3-n-propyl-7,6-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one.

7. Use of a compound of formula (I) in preparing medicine for the treatment of
impotence diseases.

8. The use according to claim 7, wherein the compound of formula @) is 5-[[2-

ethoxy-S-(cis-2,6-dimethylpiperazin—4-ylsulphonyl)phenyl]] -1-methy!-3-n-propyl-7,6-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one.
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