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' Sfunctional cells of the liver, and cach individual hepatocyte is 15 30 micron in

diameter. The human liver contains approximately 250 billion hepatocytes.

Damage to hepatocytesresults in necrosis of the cells. After necrosis, however,
hepatocytes are regenerated owing to their excellent innate regeneration ability. Nev-
ertheless, repetition of necrosis and regeneration triggers hepatic fibrosis, and as a

result, hepatic cirrhosis, portal hypertension and complications thereby occur.

A series of related diseases all develop after hepatic fibrosis. Hepatic fibrosis is
caused by the accumulation of collagen, a fibrogenic substance, in the liver. Liver cells
are composed of hepatocytes, sinusoidal endothelial cells (SEC), Kupper cells, and
hepatic stellate cells (HSC), and among these 4 types of cells, hepatic stellate cellsplay

the most important role in hepatic fibrosis (American Journal of Physiology. Gas-
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[14] Hepatic cirrhosis is attributed to hepatic fibrosis, which is developed by the poly-
merization of the continuously accumulated collagen, changing the accumulated
collagen into insoluble fiber. Hepatic cirrhosis can also be induced by continuing in-
flammation in the liver accompanying hepatocyte destruction, regeneration and
scarring, caused by long-term alcohol abuse, hepatitis, exposure to toxic substances,
etc. As a result, the size of the liver is reduced and the surface of the liver becomes

bumpy.Severe hepatic cirrhosis is a serious disease causing lethal complications such
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symptoms of esophageal varix, ascitic fluid, hemorrhoids and splenic enlargement.

The most common complication of portal hypertension is esophageal varices which
need at least 12 mmHg of pressure to be formed. Approximately one third of liver
cirrhosis patients show varices in esophagus and stomach, which account for about
30% of causes of death (American Family Physician, 55(5), 1851, 1997). Until now,

the factors involved in bleeding by esophageal varices and gastric varices are not fully
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prescribe sildenafil to a cirrhosis patient, because the increase of portal blood pressure
by sildenafil might bring bleeding complications.

In the case of liver cirrhosis, splanchnic vascular relaxation by over-production of
local NO is observed. According to a report, sildenafil increases the effect of NO,
resulting in the decrease of angiomesenteric tonicity and the increase of portal blood
flow (Liver International, 24(1):63, 2004, Digestive Disease Week, Abs S1553, 2003).
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Disclosure of Invention

Technical Problem
It is an object of the present invention to provide a pharmaceutical composition for

prevention and treatment of liver disease containing pyrazolopyrimidine derivative as
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[44] Technical Solution [45] ;To achieve the above
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treatment of hepatic fibrosis, liver cirrhosis, portal
h y pertension, and the conplications caused thereby,
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In step 3, 5-[2-propyloxy-5-(1-methyl-2-pyrrolidinylethyl amidosulfonyl)phenyl] -
I-methyl-3-propyl-1,6-dihydro-7H-pyrazolo(4,3-d)pyrimidin-7-one, which is pyra-
zolopyrimidine derivative of the present invention, is prepared from the compound
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distillation, elimination of a solvent and silica gel column chromatographyare

performed to give the novel pyrazolopyrimidine derivative of the invention.
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Chronic liver disease includes various complications caused by liver cirrhosis

resulting from hepatic fibrosis and portal hypertension (Rubin Farber Pathology,
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[71] A pharmaceutical composition for the prevention and treatment of liver disease,
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cotaining pyrazolopyrimidine derivative as an active ingredientof the present inv
ention,can be administered orally or parenterally and be used in general forms of phar-

maceutical formulation. In this invention, oral administration is preferred. The phar-
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Best Mode for Carrying Out the Invention
Practical and presently preferred embodiments of the present invention are il-
lustrative as shown in the following Examples.

However, it will be appreciated that those skilled in the art, on consideration of this
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The separated hepatic stellate cells were suspended in DMEM (Dulbecco's
Modified Eagle's Media), followed by washing. The cells were suspended again in
DMEM supplemented with 10 % FBS (Fetal Bovine Serum) and antibiotics, then
inoculated into a culture vessel, which was cultured in a 37°C 5% CO2 incubator. The
culture medium was first replaced 24 hours later, and then replaced every 48 hours for
sub-culture.

Hepatic stellate cells sub-cultured 8 times were grouped by 2x10°, which were pre-
treated with 25 ng/0 of PDGF (Platelet Derived Growth Factor) for 24 hours. At that
time, pyrazolopyrimidine derivative, sildenafil and vardenafil were added at different
concentrations of 0,3, 5, and 10 ng/U for reaction. The total RNA was extracted and RT-

PCR (Reverse Transcriptase Polymerase Chain Reaction) for collagen was performed.
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[106] MathFigure 1

Blood Flow Rate=nR’ <}/ O0(R:portal vein diameter/2, V:average blood flow velocity)
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[108] Table 2

The effect of pyrazolopyrimidine derivative on portal hypertension

solvent treated |pyrazolopyrimi |sildenafil vardenafil
group dine derivative |treated group |treated group

treated group
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zolopyrimidine derivative, three with sildenafil and the remaining three were ad-
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[122] Preparative examples of the composition of the present invention are described
hereinafter

[123]

[124] <Preparative Example> Preparation of pharmaceutical compositions for oral ad-
ministration

[125] 1. Preparation of powders

[126] Pyrazolopyrimidine derivative 2g

[127] Lactose 1g

[128] The above-mentioned ingredients were mixed together, and an airtight bag was
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[146] Those skilled in the art will appreciate that the conceptions and specific em-
bodiments disclosed in the foregoing description may be readily utilized as a basis for
modifying or designing other embodiments for carrying out the same purposes of the
present invention. Those skilled in the art will also appreciate that such equivalent em-
bodiments do not depart from the spirit and scope of the invention as set forth in the

appended claims.



[1]

(2]

[3]

herei nafter [123] [124] <Preparative Exanple>
Preparati on of pharmaceutical conpositions for oral ad

WOorwe3sHet i on [125] 1. Preparation of powders PARER2005/003526

Pyrazol opyri m di ne derivative 2g [127] Lactose Ig

[ 128] The above-nentioned ingredients were m xed
together, and an airti ght ﬁ E@szilled wWth the

m xture to prepare pomde#;.g? ] [130] 2. Preparation
of t abh&fepadcliSkbsiEMhBASH QRYLihiRk %Eyfh‘%ol@?&ﬂifﬁﬁﬁﬁé’&’eriv% represented
[ 132] Corn %égrch LCED Hlss% Lactose [OOD. [ 134]
MagnesPUihedplowiag shomisal izt 1-pan agbiedngretichloned

i ngr edk@nrhscaMgizerenixed toget her, and tablets were
prepared by tabletting according to the conventiona
tabl et producing nethod. [136] [137] 3. Preparation of
capsul es [138] Pygazolopywpﬂhdine derivative | OOD
[139] Corn sthrchL[OOD Lj40] Lact ose |1 OOD [ 141]
Nhgnesiun1sq§gigfé?ﬂiDi{l42] The above-nenti oned

i ngredi ents pxedtoget her, and gelatin capsules
wer e fiIIed"m{th he im xtiure to prepare capsul es
according fo the convi onal capsul e produci ng

met hod. [143] Indust¥izal Applicability [144] As
expl ai ned her ei nbef ore; “pytazol opyri m di ne derivative
of the present inventlonlggs excel | ent

i nhi bitoryeffect on collaggn synthesis in hepatic
stellate cells, increaseix 0@yl ow through the
portal vein and expands tthe ;di aneter of the portal
vein by directly affecting the portal vein, and
reduces portal blood pressure. Thus, pyra

zol opyAipimdnaveutiei coraposieontarthd pregbdtemt dndeteptnuse df fiwar cirrhosis

the pr go\ﬁ?aﬁfu'ng %ypaagloE)&ﬁﬁgd}F@aermative represented by the following chemical

figure 1 as an active ingredient.

<chemical figure 1>

CH,

e

N
o

MH O

ﬁj\N”BH3
o/

A portal hypertension inhibitor containing pyrazolopyrimidine derivative
represented by the following chemical figure 1 as an active ingredient.

<chemical figure 1>



[4]

[5]

hepatic fibrosis, liver cirrfzpsis resulting from
| ong-lasting hepatic fibrosis, portal h y pertension

wa@r@oitd3dsus conpl i cati ons caused therefrom [|PCI/KR2005/003526

addi tion, pyra zolopyrimdine derivative of the
present invention has a longer half-life in vivo,
suggesting that it can enhance conpliance in patients
with chronic |iver disease ?ﬁ cutting down

admi ni stration fr ’F 5] [146] Those skilled in

quency.
the art will @ppreciate that the conceptions and

specific enwé di scl osed in the foregoing
description npg “readidy utilized as a basis for
nodi fyi ng g otlher enbodi nents for carrying
out the s pur poses, Q the present invention. Those

skilled in the art MAE%HaIso appreci ate that such

equi val ent em bodi mem¥s §oFthot depart fromthe spirit
and scope of the invention_as set forth in the
appended clains.Clains [1] |A hepatic fibrosisinhibitor
cont ai ni ng pyrazol opyri m ding-Eiggi vative represent ed
by the follow ng chenical‘fi/gure 1 as an active

i ngredient. <chem cal figure 1> [2] A pharnaceutica

conpositionfor th revention and treatnment of |iver

i 1 F hoSiRIRRREUITH ROMBSTLROh BT lab Sebraymental com-

r epr esglittaédn(oycaubel Hhyopdravhppereheion cataiirguryeazbl@griatidine
active,j .edij t < i j 1> L .. .
nyper t LR Rt AR EE P BsiBlo [l hmis bl B B30 bty neredient.
der i vat¢hemiead pigerselrt ed by the fol | owi ng cheni cal

figure 1 as an active ingredient. <chem cal figure

1>[ 4] A pharnmaceuti cal conpgsition for the prevention

and treatnent, of ©om plicati'dn”®) caused by portal

hypert ensi on honLﬁinin yrazol opyri m di ne derivative

repr esent ed pb he b1 | wi ng chemical figure 1 as an
active ingre e mical figure 1> [5] The
phar maceut i conposfitign for the prevention and

t reat nent ﬁ? con1p|i§ Fon caused by porta

hypertensi onas set forth in claim4, wherein the com
plication®) is selectsd Nrdh a group consisting of
esophageal varices, splenic en | argenent,
hyper spl eni sm ascites, spontaneous bacteri al
peritonitis, hepatorenal sy Qﬂﬁ, hepat opul nonary
syndrome or hepatic encepalopathy.

The pharmaceutical composition for the prevention and treatment of com-
plication caused by portal hypertensionas set forth in claim 4, wherein the com-
plication(s) is selected from a group consisting of esophageal varices, splenic en-
largement, hypersplenism, ascites, spontaneous bacterial peritonitis, hepatorenal

syndrome, hepatopulmonary syndrome or hepatic encephalopathy.



