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(57) ABSTRACT 

A series of amine salts including a structure of formula (I) and 
formula (111) have provided. In formula I or formula (III), R1, 
Ra and RX are as de?ned in the speci?cation. The amine 
complex salts disclosed in the present invention are charac 
teriZed in a pro-drug active form and various pharmaceutical 
function. 

formula (I) 
‘RX 

Ra — N +N — R1 

H 

formula (III) 
R1 

_ / 

[1,-1- (N) Rx+ 
Y1 \ 

Ra — N H 

10 Claims, 2 Drawing Sheets 
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PROCESSES FOR PREPARING AMINE SALTS 
OF SILDENAFIL-ANALOGUES AND USE 

THEREOF 

The application claims the bene?t of TaiWan Patent Appli 
cation No. 099137696, ?led on Nov. 2, 2010, in the TaiWan 
Intellectual Property Of?ce, the disclosures of Which are 
incorporated by reference herein in their entirety. 

FIELD OF THE INVENTION 

The present invention relates to the amine complex salts 
and their preparation thereof used as the pro-drugs With dif 
ferent pharmaceutical functions. 

BACKGROUND OF THE INVENTION 

P?Zer’s Sildena?l Citrate (registered trademark Viagra) 
possesses pharmacological mechanism to increase 3',5'-cy 
clic guanosine monophosphate (cGMP) through inhibiting 
phosphodiesterase (PDE). Prior studies directly proves that 
the role of cGMP and PKG-1 signaling could reveal suppres 
sion of ventricular hypertrophy. Clinical ef?cacy of Sildena?l 
Citrate is used in treatment of male sexual function and in 
improvement on pulmonary arterial hypertension (PAH), 
erectile dysfunction (ED), and urinary symptoms in men With 
benign prostatic hyperplasia (BPH) With loWer urinary tract 
symptom (LUTS) or depression. 

Although World Patent No. WO 9849166 A1 discloses that 
the synthesis method of Sildena?l, and the other With 2-pen 
tanone and diethyl oxalate as raW material can be synthesiZed 
Sildena?l, such methods of synthesis are usually only based 
the pyraZolo[4,3d]pyrimidin-7-one moiety structure of 
Sildena?l compounds. The Sildena?l salt disclosed in these 
speci?cation is the general type of pharmaceutically accept 
able salt. Both EP 2024369 and EP 1779852, and US. Pat. 
No. 7,618,976 disclosed the synthesis method of Sildena?l 
Citrate. US. Pat. No. 6,087,362 disclosed the pharmaceutical 
composition Which is oral administration of Apomorphine 
and Sildena?l, or Sildena?l and cyclodextrin. 

The xanthine based derivative compound of KMUP-l has 
indicated that its activity includes the activation of endothe 
lial NOS (eNOS), associated activation of soluble guanylyl 
cyclase (sGC) and inhibition of phosphodiesterase-5A (a 
PDE-5A inhibitor). It is already proven that KMUP-l can 
effect the cyclic adenosine monophosphate, (cAMP)/protein 
kinase A (PKA) and cGMP/ PKG signaling pathWays thereby 
activating sGC (Wu et al., 2004). KMUP-l has been 
described to have not only induce eNOS release but also have 
the resembling NO donor effects. For many years study, the 
inventor has found that KMUP-l compound has some pleio 
tropic activities. This invention relates to treating the hyper 
tension as US APPLICATION No. US 20080312249, on the 
treatment of benign prostatic hyperplasia as No. US 
20050085486, and treating pulmonary hypertension as US 
20080312249. 

SUMMARY OF THE INVENTION 

Inventor had the idea of synthesiZing KMUP compounds 
or piperaZine salt for the preparation of quaternary piper 
aZinium complex salts compound, represented by the folloW 
ing formula (I) 
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H 

or formula (II). 

As shoWn in the US. patent application Ser. No. 12/878, 
451, ?led on 29 Jan. 2010, the performed synthesis ofmono 
quarternary piperaZium complex salt is disclosed in the Patent 
Application. Speci?cally, each KMUP compound is dis 
solved in a mixture of the solution of C l-C4 loWer alcohol and 
Water, and the su?icient amount of the mineral acid or organic 
acid, leading their reaction to obtain the monoquaternary 
piperaZium salt of KMUP compounds. On the other hands, 
the KMUP-mineral acid or KMUP-organic acid monoquater 
nary piperaZium salt is dissolved in a mixture of the solution 
of C l-C4 loWer alcohol and Water, and the su?icient amount of 
the organic acid or mineral acid, to dissolve the “RX” reac 
tant. Those “RX” moiety of reactant have a carboxyl group of 
a Statin, the ester derivative of a Statin, a Statin derivative 
With the protecting group, the alginate sodium, the y-poly 
glutamic acid, the sodium polyglutamate, the calcium poly 
glutamate-alginate sodium, sodium carboxylate methycellu 
lose (sodium CMC) repaglinide and nateglinide, 
montelukast, cromolyn sodium, nedocromil, gem?broZil and 
beZa?brate. The Cl-C4 loWer alcohol is chosen and the 
amount of the mixed solution is adjusted upon factors such as 
the proportion of Water, the reacting temperature and the 
purity of the Statin ester derivative. The resulting quarternary 
piperaZium complex salt of KMUP compounds should be 
re-dissolved in another mixing solution after ?ltration, and 
preferably being re-crystalliZed under room temperature. 

The term “RX” in the present invention may be a mineral 
acid or an organic acid, selected from the mineral acids 
including hydrochloric acid (HCl), hydrobromic acid (HBr), 
hydroiodic acid (HI), sulfuric acid (H2SO4), nitric acid 
(HNO3), phosphoric acid (H3PO4), sodium dihydrogen 
posphate (NaH2PO4) and disodium hydrogen phosphate 
(Na2HPO4). The organic acids include citric acid, fumaric 
acid, maleic acid, nicotinic acid, isonicotinic acid, tartaric 
acid, succinic acid, adipic acid, fatty acid, methanesulfonic 
acid and phenoxylevulinic acid. 

The invention of “PROCESSES FOR PREPARING 
AMINE SALTS OF SILDENAFIL-ANALOGUES AND 
USE THEREOF” also represents a complex compound by the 

formula (I) 
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-continued 
formula (Ill) 

1 

wherein R1 is one selected from a group consisting of a 
benzene ring having a substituting group being a Cl~C5 
alkoxy group, a benZene ring having a substituting group 
being one of a sulfonyl group and an acetyl group, a pyraZolo 
[4,3d]pyrimidin having a substituting group being one of a 
Cl~C6 alkoxy group and a Cl~C6 alkyl group and an imi 
daZo[5,l-f][l,2,4]triaZin having a substituting group being 
one of a Cl~C6 alkoxy group and a Cl~C6 alkyl group; 
Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl group; and 
RX contains a carboxylic group donated from a group 

consisting of a mineral acid, an organic acid, a Statin deriva 
tive, a y-polyglutamic acid derivative, a Vitamin and a sodium 
carboxylate methycellulose, Wherein RX“ is an anion of the 
carboxylic group carrying a negative charge. The above-men 
tioned halogen refers to ?uorine, chlorine, bromine and 
iodine. 

In the formula (III), the (N) herein means linked amine or 
cyclic amino atoms, i.e., linear, C3~C8 cyclic amines and 
heterocyclic NiH groups. n is an integer from 0 to 5. The R1, 
Ra and RX substituting group is explained as above. 

Invention embodiments also include a compound of for 
mula (l) and (111), wherein the Cl~C6 alkyl means an alkyl 
moiety containing 1, 2, 3, 4, 5 or 6 carbon atoms. 

The amine complex salt is referred as formula (I) or for 
mula (Ill), prepared according to the embodiments in the 
present invention. It is proved that the “Sildena?l-analogues 
monoquaternary piperaZinium complex salts” is referred as 
formula (I) and “Udena?l-analogues amine complex salts” is 
referred as formula (III) Which may demonstrate pro-drug 
and multiple therapeutic functions. 

According to the present invention, the Statin-based drug 
containing a derivative of the carboxyl group can be selected 
from the commercial products, referred to Atorvastatin, 
Cerivastatin, Fluvastatin, Lovastatin, Mevastatin, Pravasta 
tin, Rosuvastatin and Simvastatin, Which may be an anion of 
the above-mentioned groups carrying a negative charge. 
A preferred pharmaceutical composition of the invention 

includes a pharmaceutically accepted carrier and an effective 
amount of complex compound. These amine complex salts is 
referred as formula (I) or formula (III), prepared from the 
Sildena?l-analogues or Udena?l-analogues and a Statin 
derivative, a y-polyglutamic acid derivative, a Vitamin, a 
sodium CMC, respectively. Each formulation of formula (I) 
or formula (III) pharmaceutical composition may be prepared 
according to the Well-knoWn preparation techniques. The 
Sildena?l-analogues monoquaternary piperaZinium complex 
salts and Udena?l-analogues amine complex salts are adapt 
able in the clinical usage of human and cause therapeutic 
effect disclosed in the present invention. 

According to another idea, a pharmaceutical combination 
product of the invention includes a pharmaceutically 
accepted carrier and an effective amount of each combined 
drug. The effective amount of combination product is 
selected from the group of Statin derivative, y-polyglutamic 
acid derivative, Vitamin or sodium CMC to react With 
Sildena?l-analogues, Udena?l-analogues or its salt, accord 
ing to the Well-knoWn preparation techniques. The combina 
tion product of Sildena?l-analogues or Udena?l-analogues 
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4 
and Statin derivative; Sildena?l-analogues or Udena?l-ana 
logues and y-polyglutamic acid derivative; Sildena?l-ana 
logues or Udena?l-analogues and Vitamin; or Sildena?l-ana 
logues or Udena?l-analogues and sodium CMC, are 
adaptable in the clinical usage of human and cause therapeu 
tic effect disclosed in the present invention. 

Sildena?l-analogues have a general skeletal of hetero sub 
stituted group and piperaZium structure and the respective 
hetero substituted group is selected from the group of a pyra 
Zolo[4,3d]pyrimidin or an imidaZo[5,l-f] [l ,2,4]triaZin. 

Sildena?l-analogues monoquaternary piperaZinium com 
plex is represented by formula (I), Where R1 is selected from 
the pyraZolo[4,3d]pyrimidin group and sulfonyl group, When 
Ra is selected from the methyl group, the compound have 
generic name of Sildena?l Whose chemical name is 5-[2 
Ethoxy-5-(4 -methylpiperaZin- l -yl-sulphonyl)phenyl] -l - 
methyl-3-n-propyl-l,6-dihydro-7H-pyraZolo[4,3 d]pyrimi 
din-7-one, or l-[[3-(4,7-Dihydro-l-methyl-7-oxo-3-propyl 
lH-pyraZolo [4 ,3 -d] pyrimidin-5 -yl)-4 -ethoxyphenyl] 
sulfonyl]-4-methylpiperaZine (1). When Ra is selected from 
the ethyl group, the compound have generic name of 
Homosildena?l Whose chemical name is 5-[2-Ethoxy-5-[(4 
ethyl-l -piperaZinyl)-sulfonylphenyl] -l ,6-dihydro-l -methyl 
3-propyl-7H-pyraZolo[4,3-d]pyrimidin-7-one (2). When Ra 
is selected from the ethanol group (N -hydroxyethyl group), 
the compound have generic name of Hydroxyhomosildena?l 
Whose chemical name is l-[[3-(6,7-dihydro-l -methyl-7-oxo 
3 -propyl- l H-pyraZolo [4,3 -d]pyrimidin-5 -yl) -4-ethoxyphe 
nyl]-sulfonyl]-4-hydroxyethylpiperaZine (3). When Ra is 
selected from the hydrogen group, the compound have 
generic name of Desmethylsildena?lWho se chemical name is 
5 -[2-Ethoxy-5 -(l -piperazinylsulfonyl)phenyl]-1,6-dihydro 
l-methyl-3-propyl-7H-pyraZolo[4,3-d]pyrimidin-7-one (4). 
Only Rl substituent is selected from an acetyl group chang 
ing the sulfonyl group of Homosildena?l, Which Sildena?l 
analogues have generic name of Acetidena?l Whose chemical 
name is 5-{2-ethoxy-5-[2-(4-ethylpiperaZine-l-yl)-acetyl] 
phenyl} - l -methyl-3 -n-propyl-l ,6-dihydro -7H-pyraZolo [4, 
3-d]pyrimidin-7-one (5). When Rl substituent is selected 
from an imidaZo[5,l-f][l,2,4]triaZin group in place of the 
pyraZolo[4,3-d]pyrimidin group of Homosildena?l Whose 
chemical name is 2-[2-Ethoxy-5-(4-ethylpiperaZin-l-yl sul 
fonyl)phenyl] -5 -methyl-7 -propylimidaZo [5 , l f] [l ,2,4]tri 
aZin-4(3H)-one (6). Udena?l-analogues amine complex salts 
is represented by formula (111), Where Rl have the pyraZolo 
[4,3d]pyrimidin group and sulfonyl group, the (N) is pyrol 
lidinyl, and n is an integer 3. When Ra is selected from the 
methyl group, the compound have generic name of Udena?l 
Whose chemical name is 5-[2-propyloxy-5-(l-methyl-2-py 
rollidinylethylamido sulfonyl)phenyl] - l -methyl-3 -propyl-l , 
6-dihydro-7H-pyraZolo[4,3-d]pyrimidine-7-one (7). The 
compound (6) having generic name of Vardena?l as shoWn in 
Us. Pat. No. 6,362,178 has more divergence skeletal 
betWeen of the Sildena?l-analogues as described above. 
These Sildena?l-analogues are described in FIG. 1. 

Therefore, the Sildena?l-analogues includes Sildena?l, 
Homosildena?l, Hydroxyhomosildena?l, Desmethylsildena 
?l, Acetidena?l, Vardena?l and Udena?l. The Sildena?l may 
represent those seven compounds, make react With Statin 
derivative, y-polyglutamic acid derivative, Vitamin or sodium 
CMC to form the monoquaternary amine complex salts of 
Sildena?l-analogues and amine complex salts of Udena?l 
analogues. Thereby, Sildena?l-analogues may represent 
Sildena?l, Homosildena?l, Hydroxyhomosildena?l, Desm 
ethylsildena?l, Acetidena?l, Vardena?l and Udena?l. The 
involved piperaZine or amine moiety, and the statins, y-poly 
glutamic acid derivative, Vitamin or sodium CMC may rep 
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resent the above-mentioned “RX” or “RX'” compounds 
involved in preparing the amine salts in the present invention, 
if necessary. 

Furthermore, the term “RX” substituent can be referred to 
the Statins or Vitamin, y-polyglutamic acid sodium, CMC 
containing a derivative of the carboxyl group and can react 
With the piperaZine group of Sildena?l-analogues, or pyrol 
lidinyl group of Udena?l-analogues, so as to obtain the above 
amine complex salts according to the method in the present 
invention. Those synthesized Sildena?l-analogues monoqua 
ternary amine complex salts and Udena?l-analogues amine 
complex salts may shoW as pro-drug and multiple therapeutic 
functions in the body via a chemical or an enZymatic hydroly 
s1s. 

Thereby, Sildena?l may represent Sildena?l-analogues 
and the Statins, y-polyglutamic acid, Vitamin or sodium CMC 
may represent the above-mentioned “RX”, “RX'” substitu 
ent, Statins derivative or y-polyglutamic acid derivative, Vita 
min or sodium CMC separately, involved in preparing the 
Sildena?l-analogues monoquaternary complex salts or 
Udena?l-analogues amine complex salts in the present inven 
tion, if necessary. 

According to the present invention, the “RX”, “RX‘” sub 
stituent selected from the Statins derivative, y-polyglutamic 
acid derivative, Vitamin or sodium CMC Which all chemi 
cally have a carboxyl moiety, can ionically combine With 
piperaZine moiety of Sildena?l-analogues or pyrollidinyl 
group of Udena?l-analogues via a chemical pretreatment. 

Thus, the lactone ring, ester and protected derivatives of the 
Statins are available to prepare the above Sildena?l-ana 
logues monoquaternary amine complex salts or Udena?l 
analogues amine complex salts in the present invention. 

According to the present invention, Statins derivative and 
y-polyglutamic acid derivative, Vitamin or sodium CMC 
separately react With the piperaZine group of Sildena?l-ana 
logues or pyrollidinyl group of Udena?l-analogues to prepare 
the Sildena?l-analogues monoquatemary complex salts or 
Udena?l-analogues amine complex salts. Preferred Statins 
derivative are selected from Atorvastatin, Lovastatin, Pitav 
astatin, Rosuvastatin and Simvastatin, y-polyglutamic acid 
derivative are selected from alginate sodium, the y-poly 
glutamic acid, the sodium polyglutamate, and the GLT is 
referred as the co-polymer of Lysine, Glutamate and 
Tyrosine, and the calcium polyglutamate-alginate sodium, 
Vitamin is selected from Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, nicotinic Acid and Pantothenic 
acid. Thereby, the Sildena?ls-y-Polyglutamic Acid, Sildena 
?ls-Simvastatinic Acid, Sildena?ls-Pramastatinic Acid, 
Sildena?ls-Lovastatinic Acid, Sildena?ls-Pitavastatin, 
Sildena?ls-Rosuvastatin Sildena?l-L-Arginine, Sildena?l 
CMC, Sildena?l-Mevastatinic acid, Sildena?l-Rosuvasta 
tinic acid, Sildena?ls-Lovastatinic Acid, Udena?l-CMC, 
Udena?l-nicotinic Acid and Udena?l-L-Retinoic Acid are 
obtained. 

The term excipients or “pharmaceutically acceptable car 
rier or excipients” and “bio-available carriers or excipients” 
above-mentioned include any appropriate compounds knoWn 
to be used for preparing the dosage form, such as the solvent, 
the dispersing agent, the coating, the anti-bacterial or anti 
fungal agent and the preserving agent or the delayed absor 
bent. Usually, such kind of carrier or excipient does not have 
therapeutic activity itself. Each formulation prepared by com 
bining the derivatives disclosed in the present invention and 
the pharmaceutically acceptable carriers or excipients Will 
not cause the undesired effect, allergy or other inappropriate 
effects While being administered to an animal or human. 
Accordingly, the derivatives disclosed in the present inven 
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6 
tion in combination With the pharmaceutically acceptable 
carrier or excipients are adaptable in the clinical usage and in 
the human. A therapeutic effect can be achieved by using the 
dosage form in the present invention by the local or sublingual 
administration via the venous, oral, and inhalation routes or 
via the nasal, rectal and vaginal routes. About 0.1 mg to 100 
mg per day of the active ingredient is administered for the 
patients of various diseases. 
The carrier is varied With each formulation, and the sterile 

injection composition can be dissolved or suspended in the 
non-toxic intravenous injection diluents or solvent such as 
1,3-butanediol. Among these carriers, the acceptable carrier 
may be mannitol or Water. Besides, the ?xing oil or the syn 
thetic glycerol ester or di-glycerol ester is the commonly used 
solvent. The fatty acid such as the oleic acid, the olive oil or 
the castor oil and the glycerol ester derivatives thereof, espe 
cially the oxy-acetylated type, may serve as the oil for pre 
paring the injection and as the naturally pharmaceutical 
acceptable oil. Such oil solution or suspension may include 
the long chain alcohol diluents or the dispersing agent, the 
carboxylmethyl cellulose or the analogous dispersing agent. 
Other carriers are common surfactant such as TWeen and 
Spans or other analogous emulsion, or the pharmaceutically 
acceptable solid, liquid or other bio-available enhancing 
agent used for developing the formulation that used in the 
pharmaceutical industry. 
The composition for oral administration adopts any oral 

acceptable formulation, Which includes capsule, tablet, pill, 
emulsion, aqueous suspension, dispersing agent and solvent. 
The carrier generally used in the oral formulation, taking the 
tablet as an example, the carrier may be the lactose, the corn 
starch and the lubricant, and the magnesium stearate is the 
basic additive. The diluents used in the capsule include the 
lactose and the dried corn starch. For preparing the aqueous 
suspension or the emulsion formulation, the active ingredient 
is suspended or dissolved in an oil interface in combination 
With the emulsion or the suspending agent, and the appropri 
ate amount of the sWeetening agent, for example, the ?avors 
or the pigment is added as needed. 
The nasal aerosol or inhalation composition may be pre 

pared according to the Well-known preparation techniques. 
For example, the bioavailability can be increased by dissolv 
ing the composition in the phosphate buffer saline and adding 
the benZyl alcohol or other appropriate preservative, or the 
absorption enhancing agent. The compound of the present 
invention may be formulated as suppositories for rectal or 
virginal administration. 
The compound of the present invention can also be admin 

istered intravenously, as Well as subcutaneously, parentally, 
muscular, or by the intra-articular, intracranial, intra-articular 
?uid and intra-spinal injections, the aortic injection, the 
stema injection, the intra-lesion injection or other appropriate 
administrations. 

Currently commodity available Statins Widely include 
Atorvastatin, Cerivastatin, Fluvastatin, Lovastatin, Mevasta 
tin, Pravastatin, Rosuvastatin and Simvastatin. The chemical 
names of various Statins are listed in Table 1. Lovastatin 

(disclosed in Us. Pat. No. 4,231,938) and Simvastatin (dis 
closed in Us. Pat. No. 4,444,784) are administered in a 
lactone form. After being absorbed, the lactone ring is opened 
in the liver by a chemical or an enZymatic hydrolysis, and the 
active hydroxy acid (Statinic acid) is generated. Pravastatin 
(disclosed in Us. Pat. No. 4,346,227) is administered as the 
sodium salt. Fluvastatin (disclosed in Us. Pat. No. 4,739, 
073) and Cerivastatin (disclosed in Us. Pat. Nos. 5,006,530 
and 5,177,080), also administered as the sodium salts, are 
entirely synthetic compounds that are structurally distinct 
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from a kind of drug to Which the fungal derivatives including 
a hexahydronaphthalene ring belong. Both R0 suvastatin and 
Pitavastatin are novel lipid-loWering drugs, called “superst 
atins”. Atorvastatin is disclosed in US. Pat. No. 4,681,893, 
and the character that the free acid of Atorvastatin is prone to 
lactoniZation has been disclosed in US. Pat. No. 5,273,995. 

TABLE 1 

Chemical names of the Statins 

Commercial 
products Chemical names 

intermediate 3-phenyl-4-(phenylcarbamoyl) 

Calcium salt dihydroxy—5—(l—methylethyl)—3-phenyl—4— 
[(phenylamino)carbonyl]— l H-pyrrole- l-heptanoic 
acid calcium salt 

lactone methylethyl)—N,4-diphenyl— l- [2-tetrahydro-4-hydroxy 
6-oxo-2H-pyran-2-yl)ethyl]— 
lH-pyrrole-3-carboxamide 

Cerivastatin sodium (E,3 R,5S)—7- [4- (4-?uorophenyl)—5— 
sodium salt (methoxymethyl)—2,6—di(propan—2—yl)pyridin—3—yl] 

3,5-dihydroxyhept-6-enoate 

sodium salt propan—2—ylindol-2—yl]—3,5-dihydroxyhept-6-enoate 

sodium salt 8a-Hexahydro-b,d-dihydroxy-2,6-dimethyl-8-(2-methyl 
l—oxobutoxy)-l —naphthaleneheptanoic acid 
monosodium salt 

Mevastatin 2-Methyl-butanoic acid [1 S-[l—0t(R*),7-[3,8— 

Pitavastatin (3 R,5 S , 6E)—7- [2-cyclopropyl-4- (4—?uorophenyl)—3 — 
calcium salt quinolyl]-3 ,5-dihydroxy-6-heptenoate 

sodium salt 8a-Hexahydro-b,d,6—trihydroxy—2—methyl—8-(2-methyl 
l—oxobutoxy)-l —naphthalene—heptanoic acid 
monosodium salt 

Rosuvastatin bis [(E)—7— [4—(4—?uorophenyl)— 6-isopropyl-2 
Calcium salt [methyl(methylsulfonyl)amino]pyrimidin—5—yl](3 R,5 S) 

3,5-dihydroxyhept-6-enoic acid] calcium 

Sodium salt 8- (2,2—dimethylbutyryloxy)— l ,2,6,7,8,8a—hexahydro— 
2, 6-dimethyl- l—naphthyl]—3 ,5 -dihyd.roxyheptanoate 

According to the above-mentioned, the piperaZium group 
or pyrollidinyl group of Sildena?l-analogues reacts With the 
carboxylic acid moiety of “RX” in the present invention. For 
example, Atorvastatin calcium salt can be reacted With 
Sildena?l HCl, to perform the double decomposition 
exchange reaction and to release sodium chloride, potassium 
chloride, calcium chloride or ammonium chloride in a solvent 
system of Water and ethyl alcohol mixture. Such Statin cal 
cium salt or sodium salt contacts With the Sildena?l HCl to 
form a Water soluble sodium chloride or calcium chloride. 
The non-salt type free acid Statin Will react With the pipera 
Zium group or pyrollidinyl group of Sildena?l and form the 
“Sildena?l-Statins complex salt” or more favorable “Sildena 
?l-analogues-Statinic acid complex salt”. 
US. Pat. No. 5,298,627 discloses that (4R-cis)-l -[2-[6-[2 

(diphenylamino)-2-oxoethyl] -2,2-dimethyl- l ,3 -dioxan-4 
yl] ethyl] -5 -(4 -?uorophenyl)-2-(l -methylethyl)-N,4-diphe 
nyl- l H-pyrrole-3 -carboxamide is dissolved in methanol and 
reacted With hydrochloric acid to form [Ri(R*,R*)]-5-(4 
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8 
?uorophenyl)- [3,6-dihydroxy-2-(l -methylethyl)-N,N,4 
triphenyl -3 - [ (phenylamino)carbonyl] - l H-pyrrole-l -hep - 
tanamide, Which is mixed With methanol and sodium hydrox 
ide. The ?ltrate is Washed With tert-butyl methyl ester and the 
aqueous layer is acidi?ed by using hydrochloric acid, then 
extracted With tert-butyl methyl ester to afford the sodium salt 
of [Ri(R*,R*)]-2-(4-?uorophenyl)-[3,6-dihydroxy-5-(l 
methylethyl) -3 -phenyl-4-[(phenylamino)carbonyl] - l H-pyr 
role- 1 -heptanoic acid. 
US. Pat. No. 5,489,690 has described another preparation 

method on step 6. Modifying the procedure analogous to step 
6 by adding equimolar amount of Sildena?ls hydrochloride 
can prepared the Sildena?ls-Statinic monoquartemary amine 
complex salts. 
An analogous acetamide structure in Atorvastatin can be 

converted into a Sildena?ls-analogues monoquarternary 
amine complex salt. For example, (4R-cis)-6-(2-aminoet 
hyl)-2,2-dimethyl-N,N-bis(phenylmethyl)-l ,3 -dioxane-4 
acetamide is ?rstly converted to [Ri(R*,R*)]-5-(4-?uo 
rophenyl) -[3 ,6 -dihydroxy-2 -(l -methylethyl) -4 -phenyl -3 - 
[(phenylamino)carbonyl] -N,N-bis (phenylmethyl)-1H 
pyrrole-l -heptanamide Which is reacted and further 
converted to the Statinic acid complex salt With Sildena?ls 
analogues monoquarternary amine group. Moreover, (4R 
cis)-6-(2 -aminoethyl) -N,N-diethyl-2,2-dimethyl-l ,3 -diox 
ane-4-acetamide is converted to [Ri(R*,R*)]-N,N-diethyl 
5 -(4-?uorophenyl)-[3 ,6-dihydroxy-2-(l -methylethyl)-4 
phenyl-3- [(phenylamino)carbonyl] - l H-pyrrole- l - 
heptanamide Which is further converted to a complex salt of 
the Sildena?ls-analogues-Statinic acid. In an analogous man 
ner is carried out using the conditions above-described, (4R 
cis)-6-(2-aminoethyl)-N-butyl-N,2,2-trimethyl-1,3-dioxane 
4-acetamide is converted to [Ri(R*,R*)]-N-butyl-5-(4 
?uorophenyl)- [3,6 -dihydroxy -N -methyl -2 -(1 -methyl ethyl) - 
4-phenyl-3 -[(phenylamino)carbonyl] - l H-pyrrole- l - 
heptanamide then reacted to form a complex salt of the 
Sildena?ls-Statinic acid. The (4R-cis)-6-(2-amino ethyl)-N 
(l , l -dimethylethyl)-2,2-dimethyl-N-(phenylmethyl)-1,3-di 
oxane-4-acetamide is converted to [Ri(R*,R*)]-N-(l,l 
(dimethylethyl)- 5 -(4 -?uorophenyl) -[3 ,6 -dihydroxy-2 -(l - 
methylethyl)-4-phenyl-3-[(phenylamino)carbonyl]-N 
(phenylmethyl)-lH-pyrrole- l -heptanamide Which is further 
reacted to form a complex salt of the Sildena?ls-Statinic acid. 
Furthermore, the (4R-cis)-l -[[6-(2-aminoethyl)-2,2-dim 
ethyl-l,3-dioxan-4-yl]-acetyl]piperidine also can converted 
to [Ri(R*,R*)]- l -[3,5-dihydroxy-7-oxo-7-(l -piperidinyl) 
heptyl] -5 -(4 -?uorophenyl-2-(l -methylethyl)-N-4 -diphenyl 
lH-pyrrole-3 -carboxamide then forms a complex salt of the 
Sildena?ls-analogues-Statinic acid With the Sildena?ls-ana 
logues monoquartemary piperaZium group. 
The structure of commercial Statin calcium salt includes 

tWo molecules of Statins and one molecule of calcium. The 
so-called hemicalcium salt is referred to a combination of one 
molecule of Statins and one molecule of calcium. Rosuvas 
tatin, its calcium salt and its lactone form are disclosed in US. 
Pat. No. 5,260,440, Which obtains the methyl ester of Rosu 
vastatin under re?ux folloWed by reduction With NaBH4. 
Further, the ester is then hydrolyZed With sodium hydroxide 
in ethanol solution at room temperature, folloWed by removal 
of the ethanol and addition of ether, to obtain the sodium salt 
of Rosuvastatin. Additionally, the Rosuvastatin composition 
disclosed in US. Pat. No. 6,316,460 includes a multivalent 
phosphate salt of Rosuvastatin. According to the process of 
the present invention, dissolved Rosuvastatin sodium salt in 
Water under a nitrogen atmosphere, and added into the 
Sildena?ls, folloWed by the precipitation and crystallization, 
the Sildena?ls-Rosuvastatinic acid monoquarternary pipera 
Zium complex salt is formed. 
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Statins can be prepared through an intermediate in Which 
one or both of the hydroxyls in the diol pentanoic acid group 
(open-ring form) or the hydroxyl of the lactone group (ring 
close form) is protected via a hydrolyZable protecting group 
and the carboxyl group is protected via an ester derivative. 
US. Pat. No. 5,260,440 discloses the preparation of Rosuv 
astatin. US. Pat. Nos. 6,002,021 and 4,444,784 disclose a 
process for preparing Simvastatin, Which uses the cyclic pro 
tecting group such as the dioxane, the cyclic sulfate, the cyclic 
phosphate and the borylidene to substitute the alkyl or aryl 
timely. Additionally, WO 95/13283 discloses the boric acid as 
the protecting group, the US. Pat. No. 5,159,104 discloses an 
esteri?cation proceeded by the acetic anhybride and US. Pat. 
No. 6,100,407 also discloses some protecting groups. 

PiperaZium group or pyrollidinyl group of Sildena?ls-ana 
logues reacts With the carboxylic acid moiety of Statins in the 
present invention. The Atorvastatin can be converted into 
Atorvastatin semicalcium salt although it is protected by the 
ester group. The process for preparing Sildena?ls-analogues 
statin monoquarternary amine group complex salt described 
in the present invention is also applicable in preparing the 
ester derivative and the protected derivative of Statin. In the 
process, the metallic hydroxide such as sodium, potassium 
and calcium and the ammonia hydroxide are added to mildly 
heat the reaction of a mixture solution of the ester derivative 
of the statin, Sildena?ls-analogues, Water and C1 to C4 alco 
hol for preventing the decomposition of the Statin and the 
prodrug thereof. 

Preferred Statins are Atorvastatin, Lovastatin, Pitavastatin, 
Rosuvastatin and Simvastatin, and the Statin structure of 
those drugs are hydroliZed by metallic hydroxide, such as 
sodium, potassium, calcium, and ammonia hydroxide, and 
acids useful to hydrolyZe the ester group of Statin. 

The formation of Sildena?ls-Statinic acid complex from 
Sildena?ls HCl salt is easily obtained by reacting Sildena?ls 
HCl With the equal molar sodium hydroxide in the presence of 
hydrolyZable Statins or Statins ester and derivatives. The 
sodium ion precedes the equal molar neutralization can take 
place Within the HCl part of Sildena?ls HCl, and the resulted 
NaCl is dissolved in the hydrated alcohol solution. The Statin 
shoWs the ionic state, the free state or being mixed With other 
unreacted ester derivative of the statin in a mixing solution of 
Water and Cl-C4 loWer alcohol (i.e. the ethanol and the iso 
propanol). By folloWing the amount of each Statin derivative 
hydrolyZed by the su?icient amount of sodium hydroxide, the 
term “suf?cient amount of piperaZium group or pyrollidinyl 
group” is about the amount of equal mole. 
On the other hands, calcium hydroxide also ful?lls the dual 

role, Which functions as the alkaline catalyst for hydrolyZing 
the ester, supplies the calcium ions for forming the semi 
calcium salt, and proceeds the equal molar neutralization With 
the HCl of the Sildena?ls-analogues HCl salt respectively, to 
generate one or tWo molecular of the precipitation of the 
Sildena?ls-analogues-Statinic acid complex salt. The 
residual Statin derivative compound that does not react com 
pletely With Sildena?ls is dissolved in the hydrated alcohol 
solution. In the process of the present invention, the state of 
the reaction is monitored by Thin Layer Chromatography 
(TLC) and the developing solvent is MeOHzEthyl acetate: 
1:9. 
The excess amount of Sildena?ls HCl salt is required to 

react With the alginate sodium, the y-polyglutamic acid, the 
sodium polyglutamate and the calcium polyglutamate-algi 
nate sodium and sodium CMC so as to complete the reaction 
and to synthesiZe the sodium-removable products. The 
residual Sildena?ls HCl salt is dissolved in the ?ltrate in the 
hydrated alcohol solution after the precipitation is ?ltered. 
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10 
The synthesis of monoquartemary amine complex salt is 

performed by mixing the solution of C l-C4 loWer alcohol and 
Water, and the amount of the mixed solution is su?icient to 
dissolve the reactant. The “RX” moiety of reactant has a 
carboxyl group of a Statin, the ester derivative of a Statin, a 
Statin derivative With the protecting group, the alginate 
sodium, the y-polyglutamic acid, the sodium polyglutamate, 
the calcium polyglutamate-alginate sodium and sodium 
CMC. The Cl-Cl loWer alcohol is chosen and the amount of 
the mixed solution is adjusted upon factors such as the pro 
portion of Water, the reacting temperature and the purity of the 
Statin ester derivative. The Cl-C4 loWer alcohol usual 
selected the ethanol or isopropyl alcohol (IPA), and preferred 
mixture solvent reducing the concentrations of alcohol, eg. 
containing about 5% to 30% Water in ethanol or IPA, more 
preferably about 10% Water in 90% ethanol (v/v) or IPA. The 
Statin ester derivative is hydrolyZed in the alkaline catalyst, 
and Which is added in the mixed solution in an amount about 
10 mmoles L-1 to about 1 mole L“. The temperature of the 
mixing solution should be heated to about 400 C. to 700 C. in 
a sequence to re?ux the mixed solution for accelerating the 
reaction. The resulting Sildena?ls monoquarternary amine 
complex salts should be re-dissolved in another mixing solu 
tion after ?ltration, and preferably being re-crystalliZed under 
room temperature. 

Other objects, advantages and e?icacies of the present 
invention Will be described in detail beloW taken from the 
preferred embodiments With reference to the accompanying 
draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the structures of Sildena?ls-analogues. 
FIG. 2 shoWs the structures of the Sildena?ls-Statin mono 

quarternary amine salts. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The Sildena?l-analogues monoquarternary amine com 
plex salts prepared according to the embodiments in the 
present invention are shoWn as FIG. 2. The complex salts 
shoW lipid-lowering effect (Table 2), the effect of rats With 
monocrotaline (MCT)-induced pulmonary hypertension 
(Tables 3), and effect on inhibiting pulmonary ?brosis (Table 
4) in the folloWing activity assay. Such assays illustrate that 
the Sildena?l-analogues monoquartemary amine complex 
salts of the formula (I) or Udena?l-analogues amine complex 
salts of the formula (III) and their pharmaceutically compo 
sitions shoW useful pharmacological properties in animal 
experiments. In particular, they effect a marked reduction in 
the blood level values of cholesterol and triglycerides and, on 
the basis of these lipid-lowering properties, pulmonary 
hypertension, and on inhibiting pulmonary ?brosis, can be 
used in human medicine for those diseases. Such diseases are 
primarily cardiovascular disorders, inter alia thrombosis, 
arteriosclerosis, myocardial infarction and angina pectoris. 
The Sildena?l-analogues monoquartemary amine complex 
salts or Udena?l-analogues amine complex salts mentioned 
can be administered to these animals enterally or parenterally, 
and in vieW of human administration in particular also orally. 

Therefore, the present invention is truly a rare novel inven 
tion and industrial applicable. Additionally, any modi?cation 
may be practiced Without leaving the scope of the appended 
claims by one of skill in the art. 
The present application “PROCESSES FOR PREPARING 

AMINE SALTS OF SILDENAFIL-ANALOGUES AND 
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USE THEREOF” Will be fully understood from the following 
embodiments, and thereby being accomplished based thereon 
by one skilled in the art. However, the practice of the present 
application is not intended to limit to the following embodi 
ments in its practice, and the skilled person can still conduct 
other embodiments according to the spirit of embodiments 
presented herein that belong to the scope of this invention. 

Experimental Materials and Methods: 

12 
tinic acid complex salts (2.5 mg/kg) are orally administered to 
the mice for inhibiting the lung ?brosis induced by TGF-[3 
expression in tracheal irrigation solution that resulted from 60 
mg/kg BM inhalation (Table 4). The state of the TGF-[3 
expression in the irrigation solution is measured by the 
enZyme immunoassay (EIA). 

_ _ TABLE 4 

Act1v1ty Assay: 
1. The Lipid-LoWering Effect in C57BL/6] Mice 10 The inhibition of lung ?brosis signaling TGF-[3 
8-Week C57BL/6J mice are divided into standard diet 

(STD) group and the high-fat diet (HFD) group. In the HFD Chang?d amount ofthe lung 
group, the Simvastatin (5 mg/kg), Sildena?l-Atorvastatinic Drug (mg/kg) TGF'B 
acid complex salt, Sildena?l-Rosuvastatinic acid complex Bl?omycin (BM, 60) 
salt, Sildena?l-Simvastatinic acid complex salt (2.5 mg/kg) 15 
are separately administered orally. After 21 days, the amounts BM + Simvastatin (5) 40 I 43%“ 
(mg/d1) of the triglyceride (TG), the total cholesterol (Tot.- BM + sild?na?l'simvastatinic acid (2-5) 43 I 1-8%* 

C), the high density lipoprotein cholesterol (HDL-C), and the *P<O 05 h_ h t th _ _? tdff _ _ ?nh tr 1 
. ,W 10 IEPIESEH S e Slgnl can 1 EIEHCE 1H COIHPZIISOH W1 e OCH 0 gIOUp. 

each group are measured as shoWn in Tables 2. 

TABLE 2 

The lipid-lowering effect in C57BL/6] mice 

TG Tot.-C HDL-C LDL-C 

STD 107.2 1 6.1 78.67 1 1.9 60.44 1 1.6 6 r 0.3 

HFD 166.8 15.3 166.8 1 13.4 68413.5 31.33 :7 
Simvastatin 82.67 1 6.3 133.67 1 4.3 103.18 1 2.5 15.3 r 1.3 

(5 mg/kg) 
Sildena?l-Simvastatinic 81.2 r 4.4 129.7 1 1.4 102.4 1 2.3 17.3 r 1.4 

acid complex salt 
(2.5 mg/kg) 
Sildena?l-Rosuvastatinic 83.2 r 5.3 131.7 1 1.6 103.4 1 1.5 15.2 r 1.7 
acid complex salt 
(2.5 mg/kg) 
Sildena?l-Atorvastatinic 79.2 r 4.6 130.7 1 1.7 97.6 r 2.8 16.8 r 1.8 

acid complex salt 
(2.5 mg/kg) 

2. The Monocrotaline (MCT)-Treated Rats ShoW the EXAMPLES 
40 Decreased Pulmonary Aterial Hypertension 

Pulmonary aterial hypertension in MCT-treated rats is 
caused on day 21 after the intracutaneously injection. Orally 
separately administered Sildena?l-Simvastatinic acid com 
plex salt and Sildena?l-y-polyglutamic acid complex salt (2.5 
mg/kg), every day may inhibit the male Wistar rats treated 
With MCT, Which shoW the effect of decreasing the pulmo 
nary artery blood pressure (PABP). 

TABLE 3 

Inhibition of the pulmonary artery blood pressure 

Does PABP 
Group (mgkg day) (mmHg) 

Control group 11 r 1.4 
MCT (60 mg, intracutaneously) 25 r 2.3 
Sildena?l-Simvastatinic acid complex salt 2.5 mg, p.o. 12 r 1.5 
Sildena?l-y-polyglutamic acid complex salt 2.5 mg, p.o. 11 r 0.8 

3. Sildena?l-Simvastatinic Acid Complex Salts Inhibit the 
Lung Fibrosis in Mice Induced by Bleomycin (BM) Mediated 
Via TGF-[3 Expression in Lung 

The increased amount of the synthetic collagen and the 
generation of the macrophage in alveolus may facilitate the 
formulation of transforming groWth factor beta (TGF-B), and 
the expression of TGF-[3 is looked as a biomarker of the lung 
?brosis. The simvastatin (5 mg/kg) and Sildena?l-Simvasta 
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The respective amount (g) of the compounds provided in 
the folloWing examples is given by the equal molecular 
Weight of each compound (2 M01 or 2 mMol). Obtained part 
of these compounds is used in activity assays in this invention. 

Statinic acid indicates the open-lactone type Statin having 
the carboxylic acid moiety. For example, Simvastatinic acid 
indicates that Simvastatin chemically With the carboxylic 
acid moiety. Atorvastatinic acid, Rosuvastatinic acid, Lovas 
tatinic acid and other Statinic acid indicate that Atorvastatin, 
Rrosuvastatin and Lovastatin chemically With the carboxylic 
acid moiety. 

Example 1 

Preparation of Sildena?l-Lovastatinic Acid Complex 
Salt (8) 

Lovastatin (8.8 g) is dissolved in ethanol (50 mL), under 
room temperature the aqueous solution of sodium hydroxide 
(4 g/ 60 ml) is added to result an ethanol solution of Lovasta 
tinic acid sodium (300 mL) for use. 

In a ?ask equipped With a magnetic stirrer, Sildena?l citrate 
(13.2 g) is dissolved in a mixture of ethanol (100 mL) and 
Water (30 mL), an ethanol solution of Lovastatinic acid 
sodium is added then reacted at 500 C. for 20 mins. After 
cooling, a White precipitate is obtained and the sodium citrate 
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is removed by ?ltration. The methanol (100 mL) is added 
under room temperature and being incubated over night for 
re-precipitation. The Sildena?l-Lovastatinic acid complex 
salt (16.8 g) is obtained after ?ltering the crystal. 

Example 2 

Preparation of Sildena?l-Rosuvastatinic Acid 
Complex Salt (9) 

Rosuvastatin (10.5 g) dissolved in ethanol (50 mL), under 
room temperature the aqueous solution of sodium hydroxide 
(4 g/60 ml) is added to result an ethanol solution of Rosuv 
astatinic acid sodium (300 mL) for use. 

In a ?ask equipped With a magnetic stirrer, Sildena?l citrate 
(9.5 g) is dissolved in a mixture of ethanol (100 mL) and Water 
(30 mL), added an ethanol solution of Rosuvastatinic acid 
sodium then reacted at 50° C. for 20 mins. After cooling, a 
White precipitate is obtained and the sodium citrate is 
removed by ?ltration. The methanol (100 mL) is added under 
room temperature and being incubated over night for re 
precipitation. The Sildena?l-Rosuvastatinic acid complex 
salt (16.5 g) is obtained after ?ltering the crystal. 

Example 3 

Preparation of Sildena?l-Mevastatinic Acid Complex 
Salt (10) 

Sildena?l citrate (9.5 g) is dissolved in a mixture of ethanol 
(10 mL) and HCl (IN, 60 mL) for use. 

In a ?ask equipped With a magnetic stirrer, Mevastatin (4 g) 
dissolved in ethanol (50 ml) is poured, to Which an aqueous 
solution of sodium hydroxide (4 g/ 60 ml) is added under room 
temperature. After 10 mins, the above-mentioned Sildena?l 
citrate in the ethanol solution is added for reacting at 500 C. 
for 20 mins, and the mixture is rapidly ?ltrated and stood one 
hour for re-crystallization to give the Sildena?l-Mevastatinic 
acid complex salt 12.8 g. 

Example 4 

Preparation of Sildena?l-Atorvastatinic Acid 
Complex Salt 

In a ?ask equipped With a magnetic stirrer, Atorvastatinic 
acid (11.2 g) dissolved in ethanol (50 ml) is poured, to Which 
an aqueous solution of sodium hydroxide (4 Q60 ml) is added 
under room temperature. After 10 mins, the above-mentioned 
Sildena?l citrate in the ethanol solution is added for reacting 
at 500 C. for 20 mins, and the mixture is rapidly ?ltrated and 
stood one hour for crystallization to give the Sildena?l-Ator 
vastatinic acid complex salt 16.8 g. 

In a ?ask equipped With a magnetic stirrer, Atorvastatinic 
acid calcium (11.6 g) dissolved in an aqueous solution of HCl 
(IN, 60 mL) is poured, to Which a sodium hydroxide solution 
(6 g/ 60 ml) is added under room temperature. After 10 mins, 
the above-mentioned Sildena?l citrate in the ethanol solution 
is added for reacting at 500 C. for 20 mins, and the mixture is 
rapidly ?ltrated to remove sodium citrate and stood for one 
hour for re-crystallization to give the Sildena?l-Atorvasta 
tinic acid complex salt 16.4 g. 

Example 5 

Preparation of Sildena?l-y-Polyglutamate Complex 

20 g of sodium y-polyglutamate is dissolved in Water to 
form a 5% viscous aqueous solution (40 ml). Sildena?l citrate 
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14 
(19 g) is added to the solution and the mixture is stirred at 500 
C. for 1 hrto obtain a White precipitate. The solution is poured 
out then the ethanol (100 ml) is added for dehydration. Etha 
nol (100 ml) is added additionally to Wash out the unreacted 
Sildena?l, over night and Warmed at 500 C. in Water bath and 
cooled at room temperature over night to obtain the precipi 
tate of Sildena?l-y-Polyglutamate complex complex (26.4 g). 

Example 6 

Preparation of Sildena?l-CMC Complex 

20 g of sodium CMC is dissolved in Water to form a 5% 
viscous aqueous solution (40 ml). Sildena?l citrate (13.3 g) is 
added to the solution and the mixture is stirred at 500 C. for 1 
hr to obtain a White precipitate. The solution is poured out 
then the ethanol (100 ml) is added for dehydration. Ethanol 
(100 ml) is added additionally to Wash out the unreacted 
Sildena?l, over night and Warmed in Water bath at 500 C. and 
cooled at room temperature over night to obtain the precipi 
tate of Sildena?l-CMC complex (29.6 g). 

Example 7 

Preparation of Sildena?l-L-Arginine Complex 

Sildena?l citrate (9.5 g) is dissolved in a mixture of ethanol 
(10 mL) and HCl (IN, 60 mL), then reacted at 500 C. for 10 
mins. Under room temperature, the methanol is added for 
incubating over night and crystallization. Then, the crystal is 
?ltrated to obtain precipitate of Sildena?l HCl (6.4 g) for use. 

Arginine (3.5 g) is dissolved in ethanol (10 mL) and an 
aqueous solution of sodium hydroxide (4 Q60 ml) is added 
under room temperature, to form an ethanol solution of Argi 
nine sodium for use. 

In a ?ask equipped With a magnetic stirrer, Sildena?l HCl 
(8.8 g) is dissolved in a mixture of ethanol (100 mL) and Water 
(30 mL), added an ethanol solution of Arginine sodium then 
reacted at 500 C. for 60 mins. After cooling, a White precipi 
tate is obtained and the sodium chloride is removed by ?ltra 
tion. The methanol is added under room temperature and 
being incubated over night for re-precipitation. The Sildena 
?l-L-Arginine complex salt (10.8 g) is obtained after ?ltering 
the crystal. 

Example 8 

Preparation of Sildena?l-L-Retinoic Acid Complex 

RetinoicAcid (6.0 g) is dissolved in ethanol (10 mL) and an 
aqueous solution of sodium hydroxide (4 Q60 ml) is added 
under room temperature, to form an ethanol solution of Ret 
inoic acid sodium for use. 

In a ?ask equipped With a magnetic stirrer, Sildena?l HCl 
(8.8 g) is dissolved in a mixture of ethanol (100 mL) and Water 
(30 mL), added an ethanol solution of Retinoic acid sodium 
then reacted at 500 C. for 60 mins. After cooling, a White 
precipitate is obtained and the NaCl is removed by ?ltration. 
The methanol (1 00 mL) is added under room temperature and 
being incubated over night for re-precipitation. The Sildena 
?l-Retinoic acid complex salt (12.8 g) is obtained after ?lter 
ing the crystal. 

Example 9 

Preparation of Udena?l-CMC Complex 

Udena?l HCl (10.3 g) is dissolved in a mixture of ethanol 
(10 mL) and HCl (IN, 60 mL), then reacted at 500 C. for 10 
mins. Under room temperature, the methanol is added for 
incubating over night and crystallization. Then, the crystal is 
?ltrated to obtain precipitate of Udena?l HCl (8.8 g) for use. 
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20 g of sodium CMC is dissolved in Water to form a 5% 
viscous aqueous solution (40 ml). Udena?l HCl (20.6 g) is 
added to the solution and the mixture is stirred at 50° C. for 1 
hr to obtain a White precipitate. The solution is poured out 
then the ethanol (100 ml) is added for dehydration. Ethanol 
(100 ml) is added additionally to Wash out the unreacted 
Udena?l, over night and Warmed in Water bath at 500 C. and 
cooled at room temperature over night to obtain the precipi 
tate of Udenail-CMC complex (32.8 g). 

Example 10 

Preparation of Udena?l-Nicotinic Acid Salt 

Udena?l (10.3 g) is dissolved in a mixture of ethanol (10 
mL) and nicotinic acid (2.4 g) and reacted at 500 C. for 20 
min, the methanol is added thereinto under room temperature 
and the solution is incubated over night for crystallization and 
?ltrated to obtain Udena?l-Nicotinic acid salt (11.6 g). 

Example 11 

Preparation of Udena?l-L-Retinoic Acid Complex 

RetinoicAcid (6.0 g) is dissolved in ethanol (10 mL) and an 
aqueous solution of sodium hydroxide (4 g/ 60 ml) is added 
under room temperature, to form an ethanol solution of Ret 
inoic acid sodium for use. 

In a ?ask equipped With a magnetic stirrer, Udena?l HCl 
(1 1 g) is dissolved in a mixture of ethanol (100 mL) and Water 
(30 mL), added an ethanol solution of Retinoic acid sodium 
then reacted at 500 C. for 60 mins. After cooling, a White 
precipitate is obtained and the NaCl is removed by ?ltration. 
The methanol (100 mL) is added under room temperature and 
being incubated over night for re-precipitation. The Udena?l 
Retinoic acid complex salt (15.8 g) is obtained after ?ltering 
the crystal. 

Example 12 

The Tablet Formulae of Sildena?l-CMC Complex 

Tablets are prepared using standard mixing and formation 
techniques as described in Us. Pat. No. 5,358,941, to 
Bechard et al., issued Oct. 25, 1994, Which is incorporated by 
reference herein in its entirety. 

Sildena?l-CMC complex 0.1 g 
Lactose qs 
Com starch qs 

Example 13 

The Formulae of Sildena?l-Atorvastatin Complex 
for Treating Pulmonary Hypertension of Children 

(BID) 

Sildena?l-Atorvastatin Complex 0.05 g 
Lactose qs 
Com starch qs 
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Example 14 

The Formulae of Sildena?l-Simvastatin Complex for 
Treating Pulmonary Hypertension of Children 

Sildena?l-Simvastatin Complex 0.05 g 
Lactose qs 
Corn starch qs 

Example 15 

The Capsule Formulae of Sildena?l-Lovastatin 
Complex for Treating Pulmonary Hypertension of 

Children 

Sildena?l-Atorvastatin Complex 0.05 g 
Lactose qs 
Corn starch qs 

Example 16 

The Capsule Formulae of Sildena?l-Atorvastatin 
Complex for Treating Male Sex Organ Erection (One 

Dose) 

Sildena?l-Atorvastatin Complex 0.2 g 
Lactose qs 
Corn starch qs 

Example 17 

The Formulae of Sildena?l-L-Arginine Complex in 
Lotion Preparation or Ointment for Treating Male 

Alopecia 

Sildena?l-L-Arginine complex 10% 
Alcohol qs 
Propylene glycol qs 
/or Lanolin qs 

Example 18 

The formulae of Sildena?l-Retinoic Acid Complex 
in Lotion Preparation or Ointment for Treating Male 

Alopecia 

Sildena?l-Retinoic acid complex 10% 
Alcohol qs 
Propylene glycol qs 
/or Lanolin qs 



US 8,497,370 B2 
17 

More various embodiments are disclosed as follows. 
1. A complex salt includes a structure of formula (I) 

wherein 
R1 is one selected from a group consisting of a benzene ring 

having a substituting group being a Cl~C5 alkoxy group, a 
benZene ring having a substituting group being one of a 
sulfonyl group and an acetyl group, a pyraZolo[4,3d]pyrimi 
din having a substituting group being one of a Cl~C6 alkoxy 
group and a Cl~C6 alkyl group and an imidaZo[5,l-f] [l ,2,4] 
triaZin having a substituting group being one of a Cl~C6 
alkoxy group and a Cl~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl group; and 
RX contains a carboxylic group donated from a group con 
sisting of a mineral acid, an organic acid, a Statin derivative, 
a Vitamin, a y-polyglutamic acid derivative and a sodium 
CMC, Wherein RX- is an anion of the carboxylic group car 
rying a negative charge. 

2. According to example 1, Wherein RX is a Statin deriva 
tive being one selected from a group consisting of Atorvasta 
tin, Cerivastatin, Fluvastatin, Lovastatin, Mevastatin, Pravas 
tatin, Rosuvastatin and Simvastatin. 

3. According to example 1, Wherein RX is the y-poly 
glutamic acid derivative being one selected from a group 
consisting of an alginate sodium, a y-polyglutamic acid, a 
sodium polyglutamate, a GLT and a calcium polyglutamate 
alginate sodium. 

4. According to example 1, Wherein RX is the Vitamin 
being one selected from a group consisting of Retinoic Acid, 
Ascorbic acid, Folic acid, Gamma-Linolenic Acid, Nicotinic 
Acid and Pantothenic acid. 

5. According to example 1, R1 is one selected from a group 
consisting of a benZene ring having a substituting group being 
a Cl~C5 alkoxy group, a benZene ring having a substituting 
group being one of a sulfonyl group and a pyraZolo[4,3d] 
pyrimidin having a substituting group being a Cl~C6 alkyl 
group; 
Ra is one selected from a group consisting of a hydrogen 

group, a Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl 
group; 
RX substituent contains a carboxylic group donated from 

one of a Statin derivative, a Vitamin, a y-polyglutamic acid 
derivative and a sodium CMC; and 
RX' substituent is an anion of the carboxylic group carry 

ing a negative charge. 
6. According to example 1, R1 is one selected from a group 

consisting of a benZene ring having a substituting group being 
a Cl~C5 alkoxy group, a benZene ring having a substituting 
group being a acetyl group and a pyraZolo[4,3d]pyrimidin 
having a substituting group being a Cl~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl 
group; 
RX substituent contains a carboxylic group donated from 

one of a Statin derivative, a Vitamin, a y-polyglutamic acid 
derivative and a sodium CMC; and 
RX- substituent is an anion of the carboxylic group carry 

ing a negative charge. 
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7. According to example 1, R1 is one selected from a group 

consisting of a benZene ring having a substituting group being 
a Cl~C5 alkoxy group, a benZene ring having a substituting 
group being a sulfonyl group and a imidaZo[5,l-f][l,2,4] 
triaZin having a substituting group being a Cl~C6 alkyl 
group; 
Ra is one selected from a group consisting of a hydrogen 

group, a Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl 
group; 
RX substituent contains a carboxylic group donated from 

one of a Statin derivative, a Vitamin, a y-polyglutamic acid 
derivative and a sodium CMC; and 
RX- substituent is an anion of the carboxylic group carry 

ing a negative charge. 
8. According to example 1, R1 is one selected from a group 

consisting of a benZene ring having a substituting group being 
a Cl~C5 alkoxy group, a benZene ring having a substituting 
group being a acetyl group and a imidaZo[5,l-f] [l ,2,4]triaZin 
having a substituting group being a Cl~C6 alkyl group; 
Ra is one selected from a group consisting of a hydrogen 

group, a Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl 
group; 
RX substituent contains a carboxylic group donated from 

one of a Statin derivative, a Vitamin, a y-polyglutamic acid 
derivative and a sodium CMC; and 
RX- substituent is an anion of the carboxylic group carry 

ing a negative charge. 
9. A pharmaceutical composition includes a pharmaceuti 

cally acceptable carrier; and an effective amount of a mixture 
of a Sildena?l-analogues complex salt of formula (I) and a 
carboxylic group donated from one of a Statin derivative, a 
Vitamin, a y-polyglutamic acid derivative and a sodium 
CMC. 

10. According to example 9, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

11. According to example 9, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

12. According to example 9, the Sildena?l-analogues is 
one selected from a group consisting of Sildena?l, 
Homosildena?l, Hydroxyhomosildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

13. According to example 9, the Vitamin is one selected 
from a group consisting of RetinoicAcid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

14. A pharmaceutical composition of Sildena?l-analogues 
complex salt includes: a pharmaceutically acceptable carrier; 
and an effective amount of a Sildena?l-analogues complex 
salt of formula (I) and a carboxylic group donated from one of 
a Statin derivative, a Vitamin, a y-polyglutamic acid deriva 
tive and a sodium CMC. 

15. According to example 14, Sildena?l-analogues com 
plex salt is one selected from a group consisting of Sildena?l, 
Homosildena?l, Hydroxyhomosildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

16. According to example 14, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

17. According to example 14, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 
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18. According to example 14, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

19. A pharmaceutical composition for lowering blood lip 
ids includes: a pharmaceutically acceptable carrier; and an 
effective amount of a mixture of a Sildena?l-analogues com 
plex salt of formula (I) and a carboxylic group donated from 
one of a Statin derivative, a Vitamin, a y-polyglutamic acid 
derivative and a sodium CMC. 

20. According to example 19, Sildena?l-analogues com 
plex salt is one selected from a group consisting of Sildena?l, 
Homo sildena?l, Hydroxyhomo sildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

21. According to example 19, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

22. According to example 19, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

23. According to example 19, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

24. A pharmaceutical composition for pulmonary hyper 
tension includes: a pharmaceutically acceptable carrier; and 
an effective amount of a mixture of a Sildena?l-analogues 
complex salt of formula (I) and a carboxylic group donated 
from one of a Statin derivative, a Vitamin, a y-polyglutamic 
acid derivative and a sodium CMC. 

25. According to example 24, Sildena?l-analogues com 
plex salt is one selected from a group consisting of Sildena?l, 
Homo sildena?l, Hydroxyhomo sildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

26. According to example 24, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

27. According to example 24, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

28. According to example 24, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

29. A pharmaceutical composition for pulmonary ?brosis 
includes: a pharmaceutically acceptable carrier; and an effec 
tive amount of a mixture of a Sildena?l-analogues complex 
salt of formula (I) and a carboxylic group donated from one of 
a Statin derivative, a Vitamin, a y-polyglutamic acid deriva 
tive and a sodium CMC. 

30. According to example 29, Sildena?l-analogues com 
plex salt is one selected from a group consisting of Sildena?l, 
Homo sildena?l, Hydroxyhomo sildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

31. According to example 29, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

32. According to example 29, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 
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33. According to example 29, the Vitamin is one selected 

from a group consisting of RetinoicAcid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

34. A complex saltincludes a structure of 

formula (III) 
R1 

_ / 

W2 W 
Ra—N ” H 

an effective amount of a complex salt of formula (111), 
wherein 

R1 is one selected from a group consisting of a benZene ring 
having a substituting group being a C1~C5 alkoxy group, a 
benZene ring having a substituting group being one of a 
sulfonyl group and an acetyl group, a pyraZolo[4,3d]pyrimi 
din having a substituting group being one of a C1~C6 alkoxy 
group and a C1~C6 alkyl group and an imidaZo[5,14][1,2,4] 
triaZin having a substituting group being one of a C1~C6 
alkoxy group and a C1~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
C1~C5 alkyl group and a C1~C5 hydroxyalkyl group; and 
RX contains a carboxylic group donated from a group 

consisting of a mineral acid, an organic acid, a Statin deriva 
tive, a Vitamin, a y-polyglutamic acid derivative and sodium 
CMC, Wherein RX“ is an anion of the carboxylic group car 
rying a negative charge; and 

(N) substituting group is one selected from a group con 
sisting of amine, C3~C8 cyclic amines and heterocyclic 
NiH groups; 
n is an integer from 0 to 5; and 

a pharmaceutically acceptable carrier. 
35. According to example 34, RX is a Statin derivative 

being one selected from a group consisting of Atorvastatin, 
Cerivastatin, Fluvastatin, Lovastatin, Mevastatin, Pravasta 
tin, Rosuvastatin and Simvastatin. 

36. According to example 34, RX is the y-polyglutamic 
acid derivative being one selected from a group consisting of 
an alginate sodium, a y-polyglutamic acid, a sodium poly 
glutamate, a GLT and a calcium polyglutamate-alginate 
sodium. 

37. According to example 34, RX is the Vitamin being one 
selected from a group consisting of Retinoic Acid, Ascorbic 
acid, Folic acid, Gamma-Linolenic Acid, Nicotinic Acid and 
Pantothenic acid. 

38. A pharmaceutical composition includes: 
an effective amount of Udena?l-analogues complex salt of 

formula (III) includes: a carboxylic group donated from one 
of a Statin derivative, a Vitamin, a y-polyglutamic acid deriva 
tive and sodium CMC. 

39. According to example 38, Udena?l-analogues is 
Udena?l. 

40. According to example 38, the y-polyglutamic acid 
derivative being one selected from a group consisting of an 
alginate sodium, a y-polyglutamic acid, a sodium poly 
glutamate, a GLT and a calcium polyglutamate-alginate 
sodium. 

41. According to example 38, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 
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42. According to example 38, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

43. A pharmaceutical composition of Udena?l-analogues 
complex salt includes: a pharmaceutically acceptable carrier; 
and an effective amount of a Udena?l-analogues complex salt 
of formula (III) and a carboxylic group donated from one of a 
Statin derivative, a Vitamin, a y-polyglutamic acid derivative 
and a sodium CMC. 

44. According to example 43, Sildena?l-analogues com 
plex salt is one selected from a group consisting of Sildena?l, 
Homo sildena?l, Hydroxyhomo sildena?l, Desmethylsildena 
?l, Acetidena?l and Vardena?l. 

45. According to example 43, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

46. According to example 43, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

47. According to example 43, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

48. A pharmaceutical composition for loWering blood lip 
ids includes: a carboxylic group donated from one of a Statin 
derivative, a Vitamin, a y-polyglutamic acid derivative and 
sodium CMC. 

49. According to example 48, Udena?l-analogues is 
Udena?l. 

50. According to example 48, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

51. According to example 48, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

52. According to example 48, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

53. A pharmaceutical composition for pulmonary hyper 
tension includes: a pharmaceutically acceptable carrier; and 
an effective amount of a Udena?l-analogues complex salt of 
formula (III) and a carboxylic group donated from one of a 
Statin derivative, a Vitamin, a y-polyglutamic acid derivative 
and a sodium CMC. 

54. According to example 53, Udena?l-analogues is 
Udena?l. 

55. According to example 53, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

56. According to example 53, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

57. According to example 53, the Vitamin is one selected 
from a group consisting of Retinoic Acid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 

58. A pharmaceutical composition for pulmonary ?brosis 
includes: a pharmaceutically acceptable carrier; and an effec 
tive amount of a Udena?l-analogues complex salt of formula 
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(Ill) and a carboxylic group donated from one of a Statin 
derivative, a Vitamin, a y-polyglutamic acid derivative and a 
sodium CMC. 

59. According to example 58, Udena?l-analogues is 
Udena?l. 

60. According to example 58, the Statin derivative is one 
selected from a group consisting of Atorvastatin, Cerivasta 
tin, Fluvastatin, Lovastatin, Mevastatin, Pravastatin, Rosuv 
astatin and Simvastatin. 

61. According to example 58, the y-polyglutamic acid 
derivative is one selected from a group consisting of an algi 
nate sodium, a y-polyglutamic acid, a sodium polyglutamate, 
a GLT and a calcium polyglutamate-alginate sodium. 

62. According to example 58, the Vitamin is one selected 
from a group consisting of RetinoicAcid, Ascorbic acid, Folic 
acid, Gamma-Linolenic Acid, Nicotinic Acid and Pan 
tothenic acid. 
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What is claimed is: 
1. A complex salt, comprising a structure of 

formula (I) 

H 

wherein 
R1 is one of: 
a benZene ring having substituting groups of a C1~C5 

alkoxy group, an acetyl group and a pyraZolo[4,3d]py 
rimidin having a substituting group being one of a 
C1~C6 alkyl group; and 

a benZene ring having substituting groups of a C1~C5 
alkoxy group, a sulfonyl group and an imidaZo[5,1-f] [1, 
2,4]triaZin having a substituting group being one of a 
C1~C6 alkoxy group and a C1~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
C1~C5 alkyl group and a C1~C5 hydroxyalkyl group; 

RX contains a carboxylic group donated from a group 
consisting of a mineral acid, an organic acid, a Statin 
derivative, a Vitamin, a y-polyglutamic acid derivative 
and sodium CMC, Wherein RX“ is an anion of the car 
boxylic group carrying a negative charge; and 

halogen atom is one selected from a group consisting of a 
?uorine, a chlorine, a bromine and an iodine. 

2. A complex salt as claimed in claim 1, Wherein RX is a 
Statin derivative being one selected from a group consisting 
of Atorvastatin, Cerivastatin, Fluvastatin, Lovastatin, Mevas 
tatin, Pravastatin, Rosuvastatin and Simvastatin. 

3. A complex salt as claimed in claim 1, Wherein RX is the 
y-polyglutamic acid derivative being one selected from a 
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group consisting of an alginate sodium, a y-polyglutamic 
acid, a sodium polyglutamate, a GLT and a calcium poly 
glutamate-alginate sodium. 

4. A pharmaceutical composition, comprising: 
an effective amount of a complex salt of 

formula (I) 
'RX 

Ra—N +N—R1, 
\ 
H 

wherein 
R1 is one of: 
a benZene ring having substituting groups of a Cl~C5 

alkoxy group, an acetyl group and a pyraZolo[4,3d]py 
rimidin having a substituting group being one of a 
Cl~C6 alkoxy group and a Cl~C6 alkyl group; and 

a benZene ring having substituting groups of a Cl~C5 
alkoxy group, a sulfonyl group and an and an imidaZo 
[5,l-f][l,2,4]triaZin having a substituting group being 
one of a Cl~C6 alkoxy group and a Cl~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl group; 
and 

RX contains a carboxylic group donated from a group 
consisting of a mineral acid, an organic acid, a Statin 
derivative, a Vitamin, a y-polyglutamic acid derivative 
and sodium CMC, Wherein RX- is an anion of the car 
boxylic group carrying a negative charge; and 

a pharmaceutically acceptable carrier. 
5. A pharmaceutical composition as claimed in claim 4, 

Wherein the Statin derivative is one selected from a group 
consisting of Atorvastatin, Cerivastatin, Fluvastatin, Lovas 
tatin, Mevastatin, Pravastatin, Rosuvastatin and Simvastatin. 

6. A pharmaceutical composition as claimed in claim 4, 
Wherein the y-polyglutamic acid derivative is one selected 
from a group consisting of an alginate sodium, a y-poly 
glutamic acid, a sodium polyglutamate, a GLT, a calcium 
polyglutamate-alginate sodium. 
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7. A pharmaceutical composition as claimed in claim 4, 

Wherein the complex salt is a Sildena?l-analogue being one of 
Acetidena?l, and Vardena?l. 

8. A pharmaceutical composition comprising: 

formula (III) 
R1 

+ 

H RX Y1 \ 
Ra — N H 

an effective amount of a complex salt of formula (111), 
wherein 

R1 is a benZene ring having substituting groups being a 
Cl~C5 alkoxy group, a sulfonyl group and a pyraZolo 
[4,3d]pyrimidin having a substituting group being one 
of a Cl~C6 alkoxy group and a Cl~C6 alkyl group; 

Ra is one selected from a group consisting of a hydrogen 
group, a halogen atom, an amino group, a nitro group, a 
Cl~C5 alkyl group and a Cl~C5 hydroxyalkyl group; 
and 

RX contains a carboxylic group donated from a group 
consisting of a mineral acid, an organic acid, a Statin 
derivative, a Vitamin, y-polyglutamic acid derivative and 
sodium CMC, Wherein RX“ is an anion of the carboxylic 
group carrying a negative charge; and 

(N) substituting group is one selected from a group con 
sisting of amine, C3~C8 cyclic amines and heterocyclic 
NiH groups; 

n is an integer from 0 to 5; and 
a pharmaceutically acceptable carrier. 

9. A pharmaceutical composition as claimed in claim 8, 
Wherein the Statin derivative is one selected from a group 

consisting of Atorvastatin, Cerivastatin, Fluvastatin, Lovas 
tatin, Mevastatin, Pravastatin, Rosuvastatin and Simvastatin. 

10. A pharmaceutical composition as claimed in claim 8, 
Wherein the y-polyglutamic acid derivative is one selected 
from a group consisting of an alginate sodium, a y-poly 
glutamic acid, a sodium polyglutamate, a GLT and a calcium 
polyglutamate-alginate sodium. 

* * * * * 


