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(57) ABSTRACT

The present invention relates to a solid formulation with
improved solubility and maintained stability including a
chemical substance poorly soluble in water as a pharmaceu-
tically active ingredient formulated in an improved manner.
More specifically. the present invention relates to a solid
formulation having improved water-solubility which com-
prises a chemical substance poorly soluble in water as a
pharmaceutically active ingredient, a water-soluble polymer
substance and an inorganic porous substance, characterized
in that (1) the chemical substance poorly soluble in water
forms a solid dispersion together with the water-soluble
polymer substance, (2) the water-soluble polymer substance
forming the solid dispersion is in the form of fine pieces, and
(3) the water-soluble polymer substance is in the form of fine
pieces is maintained to be adsorbed on and/or adhered to the
surface of the inorganic porous substance. The solid formu-
lation can be produced by stirring and mixing a solution
obtained by dissolving a chemical substance poorly soluble
in water as a pharmaceutically active ingredient and a
water-soluble polymer substance in an organic solvent with
an inorganic porous substance and then granulating and
drying the mixture.
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SOLID FORMULATION WITH IMPROVED
SOLUBILITY AND STABILITY, AND METHOD
FOR PRODUCING SAID FORMULATION

TECHNICAL FIELD

[0001] The present invention relates to a solid formulation
with improved solubility and stability and a method for
producing said formulation.

[0002] More specifically the present invention relates to a
solid formulation having improved water-solubility which
comprises a chemical substance poorly soluble in water as a
pharmaceutically active ingredient, a water-soluble polymer
substance and an inorganic porous substance characterized
in that

(1) the chemical substance poorly soluble in water forms a
solid dispersion together with the water-soluble polymer
substance.

(2) the water-soluble polymer substance forming the solid
dispersion is in the form of fine pieces. and

(3) the water-soluble polymer substance is in the form of fine
pieces is maintained to be adsorbed on and/or adhered to the
surface of the inorganic porous substance,

and a method for producing said formulation.

[0003] The solid formulation of the present invention is
excellent in solubility and high in bioavailability and
capable of fully sufliciently exhibiting original activity as a
pharmaceutically active ingredient with an extremely little
dosage. Therefore, the solid formulation of the present
invention, when administered to a patient, imposes little
burden to the patient and can also reduce apprehension of
side effects. Furthermore, the solid formulation has excellent
stability and can be produced extremely efliciently and
easily by the process of the present invention.

[0004] The solid formulation of the present invention can
be readily and completely absorbed by the body, and accord-
ingly, when this technique is applied to microsomal triglyc-
eride transfer protein (MTP) inhibiting substances, etc., it
does not simply give rise to eflects of reducing dosage and
improving bioavailability but it can be used as an excellent
therapeutic or prophylactic agent for hyperlipemia, arterial
sclerosis, coronary artery disease, adiposis, diabetes mellitus
or hypertension in which side effects such as fatty liver are
reduced by selectively inhibiting the target MTP of intesti-
num tenue.

BACKGROUND ART

[0005] Hereinbelow, background art on formulation tech-
niques for improving water-solubility of a chemical sub-
stance which is poorly soluble in water and serves as a
pharmaceutically active ingredient as well as background art
on MTP inhibiting substances which are considered to be
one of the examples of pharmaceutical products to which the
solid pharmaceutical formulation of the present invention is
most suitably applied are described.

1. Concerning Formulation Techniques
1-1. Solubility and Stability of Drug

[0006] In designing a solid pharmaceutical formulation, in
particular an oral formulation, it is considered to be impor-
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tant in aspect of eflicacy of pharmaceutical products to
design sufliciently high bioavailability.

[0007] Many factors affect the bioavailability in oral
administration. Although these factors include water solu-
bility, drug absorbency in the whole alimentary canal, dos-
age intensity and first-pass effect. it is said that the solubility
in water is the most important and dominant factor in the
development of pharmaceutical products since the dissolu-
tion rate is the rate-determining step of absorption particu-
larly in pharmaceutical agents poorly soluble in water.

[0008] Unfortunately, however., many chemical sub-
stances for pharmaceutical products are poorly soluble in
water and only very little of the dosage is transferred and
absorbed in the blood and thus they have a defect that the
bioavailability is extremely low.

[0009] There is a report that 338 pharmaceutical com-
pounds marketed for oral administration except for protein
pharmaceutical products were subjected to solubility test of
the Japanese Pharmacopeia and summated by classifying
into categories from “extremely soluble” to “hardly soluble™
and as a result 150 analytes. which was 40% of the total
samples, were classified as the “hardly soluble™ compounds
having solubility not more than 0.1 mg/ml.

[0010] Although a drug should have high bioavailability,
in other words, high solubility so as to exhibit the eflicacy
thereof as mentioned above, the stability thereof is also an
extremely important matter on the other hand since the drugs
are stored for a long period of time.

[0011] Generally crystallized chemical substances are
superior in stability but inferior in solubility to the amor-
phous substances thereof. 1n this way, solution of solubility
and solution of stability are in an incompatible relationship
with each other, and solving the problems of stability and
solubility at the same time is an extremely diflicult task.

1-2. Concerning lmprovement in Solubility of Poorly
Soluble Drugs

[0012] Various pharmaceutical devices such as conversion
into salt compounds, formation of solvates, crystal polymor-
phism, pulverization of drug into fine powders. mixing and
milling with an excipient have been made in order to
improve the solubility of these poorly soluble drugs.

[0013] However, formulation techniques which maintain
stability while improving solubility, particularly formulation
techniques which can be generally applicable to any drugs
have not been found.

[0014] Solid dispersion has been widely used as means for
improving solubility of poorly soluble drugs. and a number
of poorly soluble drugs have been put into practice as solid
dispersion pharmaceutical products. The solid dispersion is
defined as “one in which one or more active ingredients are
dispersed in a solid-state inert carrier or the matrix thereof
prepared by fusion method. solvent method or fusion-sol-
vent method” (see Non-Patent Document 1).

[0015] The solid dispersion is a solid mixture obtained by
procedures of dissolving a drug in an organic solvent
together with a carrier consisting of an inorganic porous
substance or a polymer substance to form a uniform liquid
phase followed by dryving or procedures of fusing both of a
polymer substance and a drug followed by solidifying the
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same, and the drug is uniformly dispersed in the carrier
matrix or on the surface thereof as microcrystals or in
molecular size. that is. in single-molecule state. Generally.
an amorphous substance is in a higher energy state and
accordingly has an improved dissolution rate and increases
drug level in an aqueous solution as compared with a crystal
and, as a result, has an increased absorption and enables the
blood concentration to be raised (for example, see Patent
Documents 1 and 2).

1-3. Concerning Production Method of Selid Dispersion

[0016] Several kinds of methods have been suggested as
methods of producing solid dispersion and particularly prac-
tical methods include solvent method, fusion method, spray
drying method, mixing and milling method. Of these, fusion
method and solvent method are described below.

(A) Fusion Method

[0017] Fusion method is a method of heating and melting
a drug which is an active ingredient together with a carrier
consisting of an inorganic porous substance and a polymer
substance and. and thereby obtaining a solid dispersion. For
example, there has been reported a production method of
solid dispersion consisting of itraconazole and an inorganic
porous substance which is characterized by mixing itracona-
zole, an antifungal agent of triazole type, and an inorganic
porous substance selected from the group consisting of
calcium silicate, light anhydrous silicic acid, magnesinm
silicate, magnesium aluminosilicate, magnesium alumi-
nometasilicate, magnesium aluminum silicate, synthetic alu-
minum silicate and hydrated silicon dioxide followed by
heating and melting the mixture and cooling the obtained
fused body (for example, see Patent Document 3). Aside
from this, there has been reported a method of melt-extrud-
ing a mixture containing itraconazole and a water-soluble
polymer, and then triturating the melt-extruded mixture (for
example, see Patent Document 4).

(B) Solvent Method
[0018] Solvent method is a method of dissolving a drug

and a carrier which is a water-soluble polymer in a solvent
such as an organic solvent and then evaporating the solvent
to produce a solid dispersion. It is considered that solubility
and bioavailability can be improved because a drug poorly
soluble in water is dissolved in a solvent and thereby the
drug becomes amorphous and dispersed in the carrier as it is
(for example, see Patent Document 5).

[0019] As a specific example, there is known a so-called
spray drying method in which a liquid having dissolved
nifedipine, which is a drug poorly soluble in water, and a
polymer matrix such as polyvinylpyrrolidone, hydroxypro-
pylmethylcellulose, methylcellulose in an organic solvent is
sprayed and dried on fine powders of lactose and the like
granulated with a water-soluble polymer such as hydrox-
ypropylcellulose and thereby a solid dispersion is obtained
(for example, see Patent Documents 6 and 7).

[0020] There is also reported that a drug poorly soluble in
water such as cycloheptadines and a water-soluble polymer
and the like such as polyvinylpyrrolidone, hydroxypropyl-
methylcellulose and hydroxypropyleellulose are dissolved
in a water/alcohol system and then sprayed and granuled on
lactose and thereby a solid dispersion is prepared (for
example, see Patent Document 5).
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[0021] There is also reported “As for a specific drug
poorly soluble in water, some techniques are known in
which a drug is dissolved in an organic solvent and mixed
with an inorganic porous substance or a polymer substance.
and after that the solvent is evaporated to thereby allow the
drug to be adsorbed on inorganic porous substance or to be
dispersed in the polymer substance. Such methods, however,
cannot be applied on all the poorly soluble drugs and, in
addition, physical properties of the poorly soluble drug had
to be examined in detail so as to determine the most suitable
substances by trial and error.” (for example. see Patent
Document 8).

[0022] A pharmaceutical composition with improved solu-
bility and absorbency and the production method thereof by
allowing  3-bis(4-methoxyphenyl)methylene-2-indolinone
to be amorphous in the presence of a polymer substance
and/or an inorganic porous substance are also known and in
addition, as the specific production methods, a method for
obtaining amorphous product by heat-fusion method or
solvent method using TAS-301 as the inorganic porous
substance and a method for obtaining amorphous product by
solvent method using a polymer substance are also known.
However, technical significance of using both a polymer
substance and an inorganic porous substance at the same
time has not been specifically known at all (for example, see
Patent Document 8).

(C) Carrier for Solid Dispersion

[0023] There are two types of carrier for solid dispersion,
i.e., polymer substance and inorganic porous substance.

[0024] As a polymer substance, those which can dissolve
in water or a weakly basic or strongly basic buffer and are
pharmaceutically accepted can be used, but the type thereof
is not particularly limited. For example, hydroxypropylm-
ethylcellulose (Shin-Etsu Chemical: tradename TC-5),
hydroxypropylcellulose, hydroxypropylmethylcellulose
phthalate, hydroxypropylmethylcellulose acetate succinate,
methylcellulose,  carboxymethylethylcellulose.  polyvi-
nylpyrrolidone (BASF AG: trade name, Colidone), polyeth-
ylene glycol, ethyl acrylate-methyl methacrylate copolymer
or methacrylic acid copolymer or a mixture thereof can be
used (for example, see Patent Document 8).

[0025] On the other hand, an inorganic porous substance is
a fine particle or powder having a number of fine pores and
it is particularly not limited as long as it is stable at a heating
melting temperature of the active ingredient, and, for
example, calcium silicate, light anhydrous silicic acid, mag-
nesium silicate, magnesium aluminosilicate, magnesium
aluminometasilicate, magnesium aluminum silicate, syn-
thetic aluminum silicate, hydrated silicon dioxide, etc. are
used. The particle size is from 0.01p to 100w, and averagely
0.1 to 10u.

[0026] The amount to be used of the polymer substance
and/or inorganic porous substance is not particularly limited,
and varies depending on the type of drug and carrier to be
used but it is said that the substance is suitably used in an
amount of 0.5 to 5 times the drug on a weight basis in many
cases (for example. see Patent Document 8).

[0027] Separately from this, formulations having blended
therein a hydrophobic excipient. a stabilizing agent and a
disintegrating agent are known.
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[0028] For example, granulated particles characterized by
containing (a) a solid solution of an amorphous and phar-
maceutically active drug which is crystalline in normal
conditions and slightly water-soluble under ambient pres-
sure and at ambient temperature and a pharmaceutically
acceptable hydrophobic excipient. (b) a stabilizing agent
including polyethylene glycol, sugar, sorbitol, mannitol,
polyvinylpyrrolidone or one or more cellulose ethers and (c)
a disintegrating agent including croscarmellose sodium.
sodium starch glycollate, crosspovidone or a cross-linked
polyacrylate are known (for example, see Patent Documents
9 and 10).

(D) Concerning Blending Ratio of Drug and Carrier in Solid
Dispersion

[0029] As for the ratio of drug and matrix (carrier) in the
solid dispersion, there is a report, for example, in the case of
the nifedipine which is one of calcium antagonists generally
used in the prevention and therapy of stenocardia and
hypertension, that the ratio of the polymer substance
(hydroxypropylmethylcellulose) to the drug (nifedipine) is
conveniently 1.5 to 3 weight parts. The reason for adopting
such a blending ratio is that if the blending amount of the
matrix is not more than 1 weight part for 1 weight part of
nifedipine, a composition in the form of a solid dispersion
cannot be obtained and in the case of 7 weight parts or more.
volume of the composition increases and a formulation
produced by using this is unpreferably large in the dimen-
sion (for example, see Patent Document 11).

[0030] The above-mentioned technique of solid dispersion
is an excellent technique but even this solid dispersion
technique is not an absolute one and does not always
provides an amorphous substance, and as a result, may not
increase the dissolution rate of the drug. For example, some
parameters such as interaction between the polymer and the
active ingredient. the ratios thereof and adopted manufac-
turing technique affect chemical and physical characteristics
of the obtained solid dispersion. On this account, there is a
report that it is necessary to select both the polymer and the
operation conditions for the specific active ingredient
respectively in order to produce a dispersion which brings
about conversion to amorphous form and retaining the
amorphous form of the product (for example, see Patent
Document 12).

[0031] In addition, when either of the above-mentioned
fusion method and the solvent method is adopted, the solid
dispersion obtained in this way should be milled, screened
and mixed with other substances as required and formed into
a formulation such as granule and tablet (for example, see
Patent Document 13). In particular, the solvent method may
result in a film-like dispersed product depending on the
production conditions and in this case it was necessary to cut
the film into pieces.

4-4. Concerning Stability

[0032] Stability of a formulation is one of the important
factors to secure effectiveness and quality of a pharmaceu-
tical product.

[0033] Upon the approval application of a pharmaceutical
product, stability tests such as a long-term preservation test,
an acceleration test and a severe test of the drug substance
and the formulation thereof are required in order to obtain
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the information necessary for determining the preservation
method and validated period of the pharmaceutical product.

[0034] Generally, a chemical substance is more stable in a
crystal state than in an amorphous state. From a point of
view of solubility, however, a problem is involved that a
drug which forms a more stable crystal is more diflicult to
dissolve.

2. Concerning MTP

[0035] A lipid absorption inhibitor, in particular MTP
inhibiting substance is exemplified and described below as
an example of a drug poorly soluble in water.

[0036] MTP is expressed in both organs of liver and
intestinum tenue and is a transfer protein catalyzing the
migration of triglyceride, cholesteryl ester and phosphati-
dylcholine between small monolayer cytoplasmic mem-
branes and generates lipoproteins.

[0037] 1n this way, MTP can not only lipidize apo B-100
newly synthesized in the liver but also lipidize apo B-48
newly synthesized in the intestine.

[0038] Therefore, each will generate lipoparticles rich in
triglyceride such as VLDL (super very low density lipopro-
tein) and chylomicron. Thus, it can be expected that an MTP
inhibiting substance and/or an Apo B secretion inhibiting
substance will reduce the plasma level of LDL-c and trig-
lyceride and have an effect of decreasing lipid absorption in
the intestine.

[0039] Accordingly, an MTP inhibiting substance and/or
an Apo B secretion inhibiting substance can be used for the
treatment of non-insulin dependence diabetes mellitus. arte-
ria coronaria heart failure, pancreatitis, cholesteremia,
hypertriglyceridaemia, hyperlipidemia, mixed dyslipidemia,
hyperlipidemia after eating, atherosclerosis and obesity.

2-1. MTP and Apo B and Lipid in Blood

[0040] 1t has been said from before that hyperlipemia,
diabetes mellitus, hypertension and the like are one of the
risk factors in arterial sclerosis. Hyperlipemia refers to a
state where lipids such as cholesterol has abnormally
increased in blood. and the causes thereol include primary
hyperlipemia resulted from genetic abnormalities of enzyme
and protein participating in the metabolism of low density
lipoprotein (LDL). lipoprotein receptor, etc.. secondary
hyperlipemia derived from various kinds of diseases and
drug administration, and acquired hyperlipemia based on
overnutrition.

[0041] Lipid taken from meal is absorbed in intestinum
tenue by the work of bile acid, and secreted to the blood via
lymph duct as chylomicron. As for the secreted chylomi-
cron, the triglyceride (TG) moiety is decomposed to free
fatty acids by the work of lipoprotein lipase (LPL) present
in the capillary vessel. and it is converted to chylomicron
remnant having a high content of cholesteryl ester (CE), and
taken up in the liver through hepatic chylomicron remnant
receptor. Furthermore, the chylomicron remnant taken up in
the liver is converted into CE and TG and associated with
apolipoprotein B synthesized on granular endoplasmic
reticulum and forms VLDL. This VLDL is transferred to
Golgi apparatus, secreted outside the cell after modification,
and converted into intermediate density lipoprotein (1DL) by
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the work of LPL, then to LDL by hepatic triglyceride lipase
(HTGL). and the lipid is distributed among the peripheral
tissues.

[0042] Presence of a protein having transfer activity of TG
and CE into intestinum tenue and hepatic microsomal frac-
tion was pointed out from the past at the time of chylomicron
formation in the intestinum tenue or VLDL formation in the
liver, and the protein from the microsomal fraction of bovine
liver, i.e., MTP was isolated and purified from the liver and
intestine by Wetterau et al. in 1985 (see Non-Patent Docu-
ment 2). However, this MTP did not come into the limelight
in the field of clinical medicine until a report appeared in
1993 that the cause of a-f-lipoproteinemia was deficiency of
MTP. That is. this disease is characterized in that although
there is no aberration in gene relating to apolipoprotein B,
apolipoprotein B is scarcely detected in serum, serum cho-
lesterol is not higher than 50 mg/dL, serum triglyceride
shows an extremely low value, and besides. there is no
lipoprotein containing apolipoprotein B such as chylomi-
cron, VLDL and LDL in blood at all. This showed that MTP
is a protein indispensable for the association of apolipopro-
tein B with TG and CE. and the formation of VLDL and
chylomicron, and that it plays an essential role in the
secretion thereof.

[0043] Because lipids are inherently insoluble in water,
lipids in the blood associate with hydrophilic protein called
apolipoprotein, and exists as so-called lipoproteins. Each of
VLDL, IDL., LDL or chylomicron participating hyper-
lipemia is a lipoprotein. MTP is present in hepatic cells and
microsomal fraction of intestinum tenue epidermic cell and
in charge of transfer of TG and CE in the cell. In the liver
and the intestinum tenue, as the apolipoprotein B (apolipo-
protein B100 in the liver and apolipoprotein B48 in the
intestinum tenue) is synthesized, TG and CE associate with
respective apolipoprotein B through the transfer action of
MTP, and VLDL or chylomicron is formed. As a result, these
lipoprotein are extracellularly secreted as VLDL in the liver
and as chylomicron in the intestinum tenue.

[0044] MTP can be said to be indispensable in construct-
ing this lipoprotein. That is, transfer of lipids such as TG or
CL to apolipoprotein is inhibited by inhibiting the activity of
MTP and the formation of lipoprotein is inhibited.

[0045] In the meantime, it has been clarified that LDL
closely participates in the development of arterial sclerosis
in general and, and LDL goes vascular endothelium and
deposits on the intercellular matrix of vascular wall, where
it is oxidated and denatured. and peroxidated lipid and
denatured protein cause a series of inflammatory reaction,
resulting invasion of macrophage, deposition and foaming
of lipids, migration and proliferation of smooth muscle cells
and increase of the intercellular matrix. etc. and an arterial
sclerosis nest in the vascular wall is formed. Therefore, it is
considered that prevention or therapy of arterial sclerosis.
coronary artery disease and hypertension can be performed
by decreasing LDL.

[0046] 1n this way, MTP can not only lipidize apo B-100
newly synthesized in the liver but also lipidize apo B-48
newly synthesized in the intestine.

[0047] Therefore, it can be expected that an MTP inhib-
iting substance and/or an Apo B secretion inhibiting sub-
stance will inhibit the formation of lipoproteins such as
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chylomicron, VLDL, LDL. reduce the plasma level of
LDL-¢ and triglyceride and besides decreases lipid absorp-
tion in the intestine, and thus it is expected as a new type
prophylactic or therapeutic agent of hyperlipemia, arterial
sclerosis, coronary artery disease, diabetes mellitus. adiposis
or hypertension and further as a prophylactic or therapeutic
agent of pancreatitis, cholesteremia, hypertriglyceridaemia.

[0048] In the meantime, as the development of MTP
inhibitor proceeds. it was pointed out that although the MTP
inhibiting substance exhibited an effect of decreasing lipids
in the blood. it had a possibility to bring about adiposity
(fatty liver) in the liver, and hepatotoxicity came to be
concerned about. Therefore, if MTP in the intestinum tenue
alone can be selectively and immediately inhibited before it
reaches the liver, triglyceride and cholesterol in the blood
can be significantly decreased without being accompanied
with side effects such as fatty liver.

[0049] Under these circumstances, new MTP inhibitor
without side effects such as fatty liver and the improvement
formulation thereof are strongly desired.

2-2. MTP Inhibiting Substance

[0050] As the MTP inhibiting substance and/or Apo B
secretion inhibitor as mentioned above. particularly as the
MTP inhibiting substance, the following compounds are
already known.

(A) The following 3-piperidyl-4-oxoquinazoline derivatives
are described in Japanese Patent Laid-Open No. 11-228569
(see Patent Document 14).

I
_/(CHEM_R
[0051] In the formula. R is a formula (i):
(i)
RI'
#
—N
N
R—

wherein R1 and R2 may be the same or diflerent and each
represents a hydrogen atom: a lower alky! group having 1 to
4 carbon atoms:; an aralkyl group: a benzoyl group: a
cycloalkyl group having 3 to 7 carbon atoms; an aryl group;
or a heteroaryl group containing 1 to 3 heteroatoms selected
from a nitrogen atom, a sulfur atom and an oxygen atom,
wherein the cycloalkyl group. aryl group or heteroaryl group
may be substituted with 1 to 3 substituents selected from a
halogen atom; a lower alkyl group having 1 to 4 carbon
atoms; a lower haloalkyl group having 1 to 4 carbon atoms:
a nitro group; a lower alkoxy group having 1 to 4 carbon
atoms; an amino group; an amino group substituted with a
lower alkyl group having 1 to 4 carbon atoms; a hydroxyl
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group; a phenoxy group: and a sulfo group, and at least one
of R1 or R2 is not a hydrogen atom; or a formula (ii):

(ii)

wherein A and B may be the same or different and each
represents an aromatic hydrocarbon ring; an aromatic het-
erocycle containing 1 to 3 heteroatoms selected from a
nitrogen atom, a sulfur atom and an oxygen atom: a cycloal-
kane ring having 3 to 7 carbon atoms; or a cycloalkene ring
having 5 to 7 carbon atoms. wherein the aromatic hydro-
carbon ring, aromatic heterocycle, cycloalkane ring or
cycloalkene ring may be substituted with 1 to 3 substituents
selected from a halogen atom; a lower alkyl group having 1
to 4 carbon atoms: a lower haloalkyl group having 1 to 4
carbon atoms; a hydroxyl group; a nitro group: a lower
alkoxy group having 1 to 4 carbon atoms; an amino group:
an amino group substituted with a lower alkyl group having
1 to 4 carbon atoms; and a sulfo group) and X is a single
bond: a linear or branched lower alkyl group having 1 to 4
carbon atoms: a linear or branched lower alkenylene group
having 2 to 4 carbon atoms, wherein the lower alkyl group
or lower alkenylene group may be substituted with a group
selected from a halogen atom; a hydroxyl group: a nitro
group; a lower alkoxy group having 1 to 4 carbon atoms; an
amino group: and a sulfo group: an oxygen atom; a sulfur
atom; an imino group which may be substituted with a lower
alkyl group having 1 to 4 carbon atoms; a carbonyl group:
—0-Z-; -2-0—; —8-Z-; -Z-5— —NH-Z-; —NR35-Z-;
-/-NH—; or -Z-NR5—, wherein Z is a lower alkyl group
having 1 to 4 carbon atoms: or a carbonyl group, and R5 is
a lower alkyl group having 1 to 4 carbon atoms, and Y which
is a single bond; a linear or branched lower alkyl group
having 1 to 4 carbon atoms; or a carbonyl group, n is an
integer selected from 1 to 4, R3 and R4 may be the same or
different and each represents a hydrogen atom; a lower alkyl
group having 1 to 4 carbon atoms; a halogen atom; a lower
haloalkyl group having 1 to 4 carbon atoms; a hydroxyl
group; an amino group; or a nitro group.

(B) An MTP inhibiting substance consisting of a benzamide
compound having a piperidine ring as follows is described
in National Publication of International Patent Application
No. 2004-514676 (WO 2002/042291) (see Patent Document

15).
7Z—CO—NH CN— CH,—Het

[0052] In the formula, Z represents biphenyl which may
be optionally substituted with one or more substituent
groups selected from trihalomethyl and trihalomethoxy at

(I
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2'-position, 3'-position, 4'-position, 5'-position and 6'-posi-
tion, and Het represents quinolyl or quinoxalyl or pyridyl
which may be optionally substituted with one or more
substituent groups selected from halo, cyano, nitro, (C, to
C,) alkyl. (C4 to C,5) aryl. (C, to Cy) alkoxy, hydroxyl. (C,
to C,) thioalkoxy, carboxyl and (C, to C,) alkoxycarbonyl.

(C) An MTP inhibiting substance consisting of a benzamide
derivative represented by the following formula is described
in National Publication of International Patent Application
No. 2003-535900 (WO 01/097810) (see Patent Document
16).

; (0
R..
|
3 0 & N LN ‘
I—.-\ N—X
| \ N \\. \_/ Z—RI
H
S
RJ
[0053] In the formula,

A represents N or CH;

[0054] X is selected from the following groups: (i) —C, 4
alkylene-, optionally containing one or two double bonds
and optionally substituted with one or more hydroxy, C, 4
alkyl, C, 4 alkoxy, C, 4 acylor C,_ acyloxy groups, (ii) oxo,
sulfonyl, thioxo. (iii) —C,_4 alkylenecarbonyl-, —C,_, alky-
lenesulfonyl-, —C, ; alkylenethioxo-, (iv) —C,_, alkyle-
neoxy-, —C,_, alkylenethio-, —C,_ 4 alkylene (N—H or
N—C _alkyl)amino-, (v) —C,_; alkylenecarboxy-, —C, 4
alkylenethioamido-, —C,_, alkylene (N—H or N-—C,
alkyl)carboxamido-, and (vi) —C,_4 alkyleneoxycarbonyl-,
—C,_ alkylenethiocarbonyl-, —C, 5 alkylene (N—H or
N-—C, alkyl)aminocarbonyl-;

Z represents a direct link or —C,_; alkylene-, optionally
containing one double bond and optionally substituted with
one or more hydroxy, C,  alkyl, C,_; alkoxy, C,_; acyl or
C acyloxy groups:

16

[0055] R'is selected from the following groups: (i) hydro-
gen, C, 5 perfluoroalkyl, (ii) C,_,, aryl, C4 4 cycloalkyl and
fused benz derivatives thereof. C,_, polycycloalkyl. C, ¢
cycloalkenyl, C5_,, polycycloalkenyl, (iii) a heterocyclyl
selected from the group consisting of monocyelic radicals
and fused polycyclic radicals, wherein said radicals contain
a total of from 5 to 14 ring atoms, wherein said radicals
contain a total of from 1-4 ring heteroatoms independently
selected from oxygen. nitrogen and sulfur, and wherein
individual rings of said radicals may be independently
saturated. partially unsaturated. or aromatic, and (iv) where
either X is C,_, alkylene and Z is a direct link, or Z 1s C,
alkylene, R' additionally may represent a halogen. cyano.
nitro or C,_4 acyl group,

[0056] wherein, when R' contains one or more rings, said
rings may each independently bear 0 to 4 substituents
independently selected from (i) halogen, hydroxy. cyano,
nitro, formyl, C, g alkylsulfonylamino, (ii) C, 4 alkyl. C; ¢
cycloalkyl, C, 5 perfuoroalkyl, (iii) C,_4 alkoxy, methylene-
dioxy. C,_; perfuoroalkoxy, C,_, alkylthio, (iv) amino, C g
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alkylamino, di-C,_4 alkylamino, (v) phenyl. phenoxy, phe-
nylthio, halophenylthio, benzyl, benzyloxy, (vi) hydroxycar-
bonyl, C,_, alkoxycarbonyl, (vii) aminocarbonyl. C, 4 alky-
laminocarbonyl.  di-C, ,  alkylaminocarbonyl,  di-,
alkylaminocarbonyl C, . alkoxy, C, ;perfluoroalkylami-
nocarbonyl, (viii) C, sacyl, C, , acyloxy, C, 4 acyloxy C, 4
alkyl, C,_ 4 acylamino, and (ix) an aromatic heterocyclyl
consisting of monocyclic radicals, wherein said radicals
contain 5 to 6 ring atoms, wherein said radicals contain a
total of from 1 to 4 ring heteroatoms independently selected
from oxygen. nitrogen and sulfur, and where each of the said
heterocycelyl groups is optionally substituted with one or
more groups independently selected from halogen, C, ,
alkyl, C,_, alkoxy, C,_; perfluoroalkyl and C,_; perfluoro-
alkoxy:

[0057] Y represents a direct or oxylink, —C,_, alkylene-,
-oxy C,_, alkylene- or a heterocyclyl consisting of mono-
cyclic radicals, wherein said radicals contain 5 ring atoms.
and wherein said radicals contain a total of from 1 to 4 ring
heteroatoms independently selected from oxygen. nitrogen
and sulfur and wherein the ring may be independently
saturated, partially unsaturated. or aromatic;

[0058] R? represents phenyl, C, 4 cycloalkyl, or a hetero-
cyelyl consisting of monocyclic radicals, wherein said radi-
cals contain a total of from 5 to 6 ring atoms, wherein said
radicals contain a total of from | to 4 ring heteroatoms
independently selected from oxygen, nitrogen and sulfur,
wherein the ring may be independently saturated, partially
unsaturated, or aromatic, and where each R? is optionally
substituted with one or more groups independently selected
from halogen, C,_, alkyl. C,_, alkoxy. C, g cycloalkyl. C,
perfluoroalkyl. €, perfluoroalkoxy, hydroxycarbonyl,
C,_salkoxycarbonyl, cyano, nitro, C,_, alkylaminosulfonyl:
and

R? represents hydrogen or one or more groups independently
selected from halogen, C, , alkyl, C,_, alkoxy, C, 5 perfluo-
roalkyl or C,_; perfluoroalkoxy.

[0059] (D) An MTP inhibiting substance consisting of a
substituted piperazine derivative represented by the follow-
ing formula is described in National Publication of Interna-

tional Patent Application No. 2003-521484 (WO
01/047898) (see Patent Document 17).

Ry
\

(D

N—OC
X
R*‘\/\ iﬁ _(CHy),
r -
R1I/ ~

[0060] 1n the formula, m represents a numeral of 2 or 3, n
represents a numeral of 1, 2, 3, 4 or 5, X represents a
carbon-carbon bond. an oxygen atom, a methylene, ethyl-
ene. imino or N—(C, _s-alkyl)-imino group, R, represents a
bi- or tri-nuclear aromatic hydrocarbon wherein an angular
methyne group may be substituted with a nitrogen atom, a
bi- or tri-nuclear heteroaromatic hydrocarbon linked to the
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piperazino group via a carbon atom, consisting of a 5-mem-
bered heteroaryl ring containing one or two nitrogen atoms
and a cyclopentadienyl ring condensed via a vinylene group,
wherein additionally a methyne group may be substituted
with a nitrogen atom and/or an angular methyne group may
be substituted with a nitrogen atom, a 5-membered het-
eroaryl ring which contains an imino group optionally
substituted with a C, ;-alkyl, phenyl-C, ;-alkyl, phenyl.
pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl group. or an
oxygen or sulphur atom. and a phenyl or 6-membered
heteroaryl ring condensed via one or two of the available
vinylene groups, containing one. two or three nitrogen
atoms, wherein the condensed rings may be the same or
different. or a naphthyl ring condensed via one of the two
available vinylene groups. wherein additionally in a bicyclic
or tricyclic group thus formed an angular carbon atom may
be substituted with a nitrogen atom, or a S5-membered
heteroaryl ring which contains an imino group optionally
substituted with a C,_;-alkyl, phenyl-C, ;-alkyl. phenyl,
pyridinyl. pyridazinyl, pyrimidinyl or pyrazinyl group. or an
oxygen or sulphur atom, and one or two nitrogen atoms, and
a phenyl. naphthyl, pyridine., pyridazine, pyrimidine or
pyrazine ring condensed via the available vinylene group.
wherein an angular carbon atom may be substituted with a
nitrogen atom, a naphthyl or 6-membered heteroaryl ring
containing one, two or three nitrogen atoms, and a pyridinyl.
pyridazinyl, pyrimidinyl or pyraziny! ring condensed via a
vinylene group, wherein an angular carbon atom may be
substituted with a nitrogen atom. or a phenyl ring and a
6-membered heteroaryl ring condensed via one or two of the
available vinylene groups, containing one, two or three
nitrogen atoms, wherein the condensed rings may be the
same or different and additionally in a bicyclic or tricyclic
group thus formed an angular carbon atom may be substi-
tuted with a nitrogen atom, a pyridine, pyrazine or
pyridazine ring and a phenyl or 6-membered heteroaryl ring
condensed via the two available vinylene groups. containing
one, two or three nitrogen atoms, wherein the condensed
rings may be the same or different and additionally in a
tricyclic group thus formed an angular carbon atom may be
substituted with a nitrogen atom, wherein the bi- and tricy-
clic groups mentioned above under R, may additionally be
mono- or disubstituted in the carbon skeleton by a fluorine,
chlorine, bromine or iodine atom, by a C,_,-alkyl, hydroxy,
C,_5-alkoxy, carboxy, C,_;-alkoxycarbonyl, aminocarbonyl,
C,_s-alkylaminocarbonyl or N.N-di-(C, ,-alkyl)-aminocar-
bonyl group, wherein the substituents may be the same or
different and additionally the hydrogen atoms in the above-
mentioned alkyl and alkoxy moieties may be wholly or
partly substituted with fluorine atoms, R, and R, indepen-
dently of one another in each case represent a hydrogen atom
ora C,_s-alkyl group, R;and R, which may be the same or
different, represent hydrogen atoms or C,_ -alkyl groups
wherein the hydrogen atoms may be wholly or partly
substituted with fluorine atoms, C, ,-cycloalkyl, phenyl,
C,_s-alkoxy-carbonyl-C, ,-alkyl. carboxy-C, ,-alkyl, meth-
oxy-C,_s-alkyl, heteroaryl, phenyl-C,_s-alkyl or heteroaryl-
C,_s-alkyl groups, wherein the above-mentioned phenyl and
heteroaryl groups may be mono-, di- or tri-substituted in the
carbon skeleton by fluorine, chlorine or bromine atoms, by
C, s-alkyl or C, ;-alkoxy groups wherein the hydrogen
atoms may be wholly or partially substituted with fluorine
atoms, by hydroxy, carboxy, C, s-alkoxycarbonyl, ami-
nocarbonyl, C, ;-alkyl-aminocarbonyl, N,N-di-(C, _;-alkyl)-
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aminocarbonyl, N,N-di-(C,_s-alkyl)-amino. nitro or amino
groups, wherein the substituents may be the same or differ-
ent, and/or a hydrogen atom bound to a nitrogen atom of the
above-mentioned heteroaryl groups may be substituted with
a C, ;-alkyl group wherein the hydrogen atoms may be
wholly or partially substituted with fluorine atoms. by a

C, s-alkyl-carbonyl or C, ,-alkoxy-carbonyl group. or R,

and R, together with the nitrogen atom between them
represent a 3- to 7-membered cycloalkyleneimino group.
wherein the methylene group in the 4 position in a 6- or
7-membered cycloalkyleneimino group may additionally be
substituted with an oxygen or sulphur atom, by a sulphinyl,
sulphonyl, imino or N—(C,_;-alkyl)-imino group, wherein
the tricyclic group in the above-mentioned general formula
1 may be mono- or disubstituted with fluorine or chlorine
atoms, by methyl or methoxy groups and the substituents
may be the same or different.

(E) An MTP inhibiting substance consisting of a benzamide
derivative represented by the following formula is described
in National Publication of International Patent Application

No. 2003-520270 (WO 01/053260) (see Patent Document
18).

(I

(CHa)a

7R

[0061] In the formula, R,—C, Ry—C, R;—C or Rs—C
may be substituted with N; and

nis 1, 2 or 3;
R, is aryl, heteroaryl or (aryl or heteroaryl)-lower alkoxy;

R,. R, R, and R, are independently hydrogen, lower alkyl,
lower alkoxy, halo. trifluoromethyl or ecyano:

[0062] R, is

/_i(-'H:?u. or (@
— |
J\_"T'R?

(ii)

—N W

_/

mis 1, 2 or 3;

R, is hydrogen, lower alkyl, (arvl or heteroaryl)-lower alkyl.
lower alkoxy, (aryl or heteroaryl)-lower alkoxy, hydroxy.
oxo, lower alkylenedioxy or lower alkanoyloxy:;
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W is O, S or NRg:
R, is —COR,,

—CON
\
R,

—COOR,, —SO,R.. hydrogen. optionally substituted
lower alkyl, aryl, heteroaryl or (aryl or heteroaryl)-lower
alkyl:

R,. R, and R, are independently optionally substituted lower
alkyl, cycloalkyl. adamantyl, aryl., heteroaryl or (aryl or
heteroaryl)-lower alkyl: and

R, and R_ are independently hydrogen, cycloalkyl. option-
ally substituted lower alkyl. aryl, heteroaryl or (aryl or
heteroaryl)-lower alkyl; or R, and R, together represent
lower alkylene.

(F) An MTP inhibiting substance consisting of a substituted
piperazine derivative represented by the following formula
is described in National Publication of International Patent
Application No. 2003-519131 (WO 01/047899) (see Patent

Document 19).

X

(N

Ry

]“.'
{CH;y)
\/\1\'/ n

[0063] In the formula, n represents a number 2, 3, 4 or 5,
X represents a carbon-carbon bond. an oxygen atom, a
methylene, ethylene, imino or N—(C,_;-alkyl)-imino group,
Y, represents a carbonyl or sulphonyl group, Y,, represents
the group —(CH,),,—. wherein m represents a number 2 or
3 and wherein a hydrogen atom may be substituted with a
C,_s-alkyl group or a methylene group linked to a nitrogen
atom may be substituted with a carbonyl group, R, repre-
sents a C,_s-alkoxy, phenyl-C,_s-alkoxy or amino group,
wherein the amino group may be mono- or disubstituted
with C,_s-alkyl, phenyl-C,_,-alkyl or phenyl groups and the
substituents may be the same or different, a phenyl. naph-
thyl, tetrahydronaphthyl. phenoxy or heteroaryl group. a
C,_o-alkyl group optionally substituted with a hydroxy,
C, s-alkoxy. C,_, alkoxycarbonyl or C,_,-alkyl-carbonyloxy
group, which may be substituted in the alkyl moiety with a
C,_s-alkyl group, by one or two phenyl groups. by a naph-
thyl, fluorenyl, phenoxy. heteroaryl or C, ,-cycloalkyl
group, or a C, ,-cycloalkyl group substituted with a phenyl
group, a phenylearbonyl, naphthylcarbonyl. tetrahydronaph-
thylcarbonyl. phenoxycarbonyl or heteroarylcarbonyl
group, a C,_g-alkylearbonyl group, which may be substituted
in the alkyl moiety by one or two phenyl groups, by a
naphthyl, fluorenyl. phenoxy. heteroaryl or C, -cycloalkyl
group, or a C;_;-cycloalkylcarbonyl group substituted with a

N
R—Y" Y,
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phenyl group, wherein all the phenyl, naphthyl and het-
eroaryl moieties mentioned under R, hereinbefore may be
substituted with the groups R, and R, wherein R, represents
a hydrogen, fluorine. chlorine or bromine atom. a cyano.
C, s-alkyl, C,_;-alkenyl, phenyl, hydroxy, C, ,-alkoxy. phe-
nyl-C,_s-alkoxy, carboxy., C, s-alkoxycarbonyl, aminocar-
bonyl, C, s-alkylaminocarbonyl, N,N-di-(C,_;-alkyl)-ami-
nocarbonyl, nitro, amino, C,_s-alkylamino, di-(C,_;-alkyl)-
amino, phenyl-C, ;-alkylamino, N-—(C,_;-alkyl)-phenyl-
C, s-alkylamino, C, ;-alkylcarbonylamino, N-—(C, ;-
alkyl)-C,_;-alkylcarbonylamino, C, ;-alkylsulphonylamino
or N—(C,_;-alkyl)-C,_;-alkylsulphonylamino group and R,
represents a hydrogen, fluorine, chlorine or bromine atom, a
C, _s-alkyl, hydroxy or C,_,-alkoxy group, wherein in the
above-mentioned alkyl and alkoxy moieties of the groups R,
and R, the hydrogen atoms may be wholly or partially
substituted with fluorine atoms, or R, and R, together
represent a methylenedioxy group, or wherein all the phenyl
moieties mentioned above under R, may be substituted with
three chlorine or bromine atoms or by three to five fluorine
atoms, R, represents a carboxy, C, s-alkoxycarbonyl, C, .-
alkoxycarbonyl-C | _;-alkylcarbonyl, C, ,-cycloalkoxycar-
bonyl or phenyl-C,_;-alkoxycarbonyl group or a R;NR,—
CO group wherein R, and R,. which may be the same or
different, represent hydrogen atoms, C, ,-alkyl groups
wherein the hydrogen atoms may be wholly or partly
substituted with fluorine atoms and the C|_;-alkyl moiety of
a C, _s-alkylamino group may be substituted with a carboxy
or C, ;-alkoxycarbonyl group or in the 2 or 3 position may
also be substituted with an amino, C,_,-alkylamino or
di-(C,_s-alkyl)-amino group, C, s-cycloalkyl. pyridyl,
pyridinyl-C, ;-alkyl, phenyl, naphthyl or phenyl-C, ,-alkyl
groups, wherein the above-mentioned phenyl groups may be
substituted in each case by a fluorine, chlorine or bromine
atom, by a C, s-alkyl group wherein the hydrogen atoms
may be wholly or partly substituted with fluorine atoms. by
a hydroxy, C, ;-alkoxy, carboxy, C, ;-alkoxycarbonyl, ami-
nocarbonyl, C,_s-alkylaminocarbonyl, N.N-di-(C,_;-alkyl)-
aminocarbonyl or N.N-di-(C,_;-alkyl)-amino group, or R,
and R, together with the nitrogen atom between them
represent a 3- to 7-membered cycloalkyleneimino group.
wherein the methylene group in the 4 position of a 6 or
7-membered cycloalkyleneimino group may additionally be
substituted with an oxygen or sulphur atom, by a sulphinyl.
sulphonyl, imino or N-—(C,_;-alkyl)-imino group, and R,
represents a hydrogen atom or a C,_;-alkyl group. wherein
the tricyclic group in the above-mentioned general formula
1 may additionally be mono- or disubstituted with fluorine or
chlorine atoms, by methyl or methoxy groups and the
substituents may be the same or diflerent, by the above-
mentioned heteroaryl groups is meant a 6-membered het-
eroaryl group, containing one, two or three nitrogen atoms,
or a 5-membered heteroaryl group. containing an imino
group optionally substituted with a C,_;-alkyl group, an
oxygen or sulphur atom or an imino group optionally
substituted with a C,_;-alkyl group and one or two nitrogen
atoms or an oxygen or sulphur atom and a nitrogen atom,
wherein a phenyl ring may be fused to the above-mentioned
heteroaryl groups via a vinylene group, and wherein the
carboxy group mentioned in the definition of the above-
mentioned groups may be substituted with a group which
can be converted into a carboxy group in vivo or by a group
which is negatively charged under physiological conditions.
and all the above-mentioned saturated alkyl and alkoxy
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moieties which contain more than 2 carbon atoms may be
straight-chain or branched, unless stated otherwise.

(G) An MTP inhibiting substance consisting of a substituted
piperazine derivative represented by the following formula

is described in National Publication of International Patent
Application No. 2003-509505 (WO 01/021604) (see Patent

Document 20).
Q
\

(4]

/N—()C
R”/\Rg/:(rmnu 2
o

[0064] In the formula. n represents the number 1, 2, 3. 4
or 5. m represents the number 2 or 3, X represents a
carbon-carbon bond, an oxygen atom, a methylene, ethyl-
ene, imino or N—(C, _;-alkyl)-imino group. R, represents a
phenyl group or heteroaryl group substituted with the groups
R, and R,. wherein R, represents a hydrogen. fluorine,
chlorine or bromine atom, a C,_;-alkyl group wherein the
hydrogen atoms may be wholly or partly substituted with
fluorine atoms, a hydroxy group, a C,_,-alkoxy group
wherein the hydrogen atoms may be wholly or partly
substituted with fluorine atoms. a phenoxy, heteroaryloxy.
phenyl-C, s-alkoxy, carboxy. C, s-alkoxycarbonyl. ami-
nocarbonyl, C, s-alkylaminocarbonyl., N.N-di-(C, ;-alkyl)-
aminocarbonyl, nitro, amino, C, ;-alkylamino, di-(C, ;-
alkyl)-amino, phenyl-C, ;-alkylamino, N-—(C,_j-alkyl)-
phenyl-C, ;-alkylamino, C, ,-alkylcarbonylamino, N—(C,_
s-alkyl)-C,_s-alkylcarbonylamino. Cran
alkylsulphonylamino or N—(C,_;-alkyl)-C, ;-
alkylsulphonylamino group, while the above-mentioned
phenyl or heteroaryl moieties of the group R, may be
substituted with 1 to 5 fluorine, chlorine or bromine atoms,
a €, ;-alkyl group wherein the hydrogen atoms may be
wholly or partly substituted with fluorine atoms, a hydroxy
group, or a C,_,-alkoxy group wherein the hydrogen atoms
may be wholly or partly substituted with fluorine atoms, and
R, represents a hydrogen, fluorine, chlorine or bromine
atom, a C,_s-alkyl group wherein the hydrogen atoms may
be wholly or partly substituted with fluorine atoms, or a
C, 4-alkoxy group wherein the hydrogen atoms may be
wholly or partly substituted with fluorine atoms, or R, and
R, together represent a methylenedioxy group. or R, repre-
sents a monocyclic heteroaryl or phenyl group which is
substituted in each case by a phenyl or monocyclic het-
eroaryl group. while the above-mentioned phenyl groups
and heteroaryl groups may in each case be substituted with
a fluorine, chlorine or bromine atom. a C, ;-alkyl group
wherein the hydrogen atoms may be wholly or partly
substituted with fluorine atoms. by a hydroxy. C, ;-alkoxy.
carboxy. C, s-alkoxycarbonyl, amino-carbonyl, C, ,-alky-
laminocarbonyl  or  N.\N-di-(C,_-alkyl)-aminocarbonyl
group. R, and R_ independently of one another represent a
hydrogen atom or a C,_;-alkyl group and R; and R, which
may be identical or different, represent hydrogen atoms,
C, s-alkyl groups wherein the hydrogen atoms may be
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wholly or partly substituted with fluorine atoms, C, .-
cycloalkyl groups. phenyl, heteroaryl, phenyl-C,_s-alkyl or
heteroaryl-C, ;-alkyl groups, while the above-mentioned
phenyl groups and heteroaryl groups may in each case be
substituted with one to three fluorine, chlorine or bromine
atoms, by one to three C, ;-alkyl groups wherein the hydro-
gen atoms may be wholly or partly substituted with fluorine
atoms, by one to three hydroxy groups, one to three C, ;-
alkoxy groups wherein the hydrogen atoms may be wholly
or partly substituted with fluorine atoms, or by a carboxy.
C, _s-alkoxycarbonyl, aminocarbonyl, C,_;-alkylaminocar-
bonyl, N.N-di-(C, ;-alkyl)-aminocarbonyl, N.N-di-(C, ;-
alkyl)-amino, nitro or amino group, or R, and R, together
with the nitrogen atom between them represent a 3- to
7-membered cycloalkyleneimino group, while the methyl-
ene group at the 4-position of a 6- or 7-membered cycloalky-
leneimino group may additionally be substituted with an
oxygen or sulphur atom, by a sulphinyl. sulphonyl. imino or
N—(C,_s-alkyl)-imino group. while the tricyclic group in
the above-mentioned general formula | may be mono- or
disubstituted with fluorine or chlorine atoms, by methyl or
methoxy groups and the substituents may be identical or
different and the abovementioned heteroaryl groups means
6-membered heteroaryl groups containing one, two or three
nitrogen atoms, or S-membered heteroaryl groups which
may contain one to four heteroatoms such as, for example,
nitrogen, oxygen and sulphur, while hydrogen atoms bound
to nitrogen may optionally be substituted with C, ;-alkyl
groups.

(H) An MTP inhibiting substance consisting of a benzamide
derivative (biphenylamide derivative) represented by the
following formula is described in National Publication of
International Patent Application No. 2003-505373 (WO
01/005762) (see Patent Document 21).

I

R-u
N

| -

7 ﬁ N‘—t(‘llﬂ,,—-il;‘-—*R.,
&
W Sy X R
R I &

/ Ry

[0065] In the formula, n represents a number 1, 2. 3, 4 or
5, R, and R,. which may be the same or different, each
represent a hydrogen, fluorine, chlorine or bromine atom, a
C, ;-alkyl group wherein the hydrogen atoms may be
wholly or partially substituted with fluorine atoms. a
hydroxy. C, s-alkoxy, amino. C,_s-alkylamino or di-(C, ;-
alkyl)amino group, R, represents a hvdrogen atom, a C,_,,-
alkyl, C; ,-cycloalkyl or C,_;-cycloalkyl-C, ;-alkyl group.
wherein in each case the hydrogen atoms may be wholly or
partially substituted with fluorine atoms, a phenyl. naphthyl
or monocyclic 5 or 6-membered heteroaryl group optionally
substituted with a fluorine, chlorine or bromine atom, by a
C, s-alkyl group wherein the hydrogen atoms may be
wholly or partially substituted with fluorine atoms, by a
hydroxy, C, s-alkoxy, carboxy, C, ;-alkoxycarbonyl. ami-
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nocarbonyl, C,_s-alkylaminocarbonyl or NN-di-(C, ;-
alkyl)-aminocarbonyl group, by a 3- to 7-membered
cycloalkyleneimino group, wherein the methylene group in
the 4 position in a 6- or 7-membered cycloalkyleneimino
group may additionally be substituted with an oxygen or
sulphur atom, by a sulphinyl, sulphonyl. imino or N-—(C_
a-alkyl)-imino group. by a nitro, amino, C,_s-alkylamino,
di-(C,_;-alkyl)-amino, C,_;-alkvlcarbonylamino, N—(C, ;-
alkyl)-C,_;-alkylcarbonylamino, C,_;-alkylsulphonylamino
or  N-—(C, s-alkyl)-C,_s-alkylsulphonylamino  group,
wherein the 6-membered heteroaryl group contains one. two
or three nitrogen atoms and the 5-membered heteroaryl
group contains an imino group optionally substituted with a
C,_s-alkyl group, an oxygen or sulphur atom, or an imino
group optionally substituted with a C, s-alkyl group and an
oxygen or sulphur atom or one or two nitrogen atoms, and
optionally a phenyl ring may be fused to the above-men-
tioned monocyclic heterocyclic groups via two adjacent
carbon atoms, R, represents a phenyl. naphthyl or monocy-
clic 5 or 6-membered heteroaryl group optionally substituted
with a fluorine, chlorine or bromine atom, by a C, _;-alkyl
group wherein the hydrogen atoms may be wholly or
partially substituted with fuorine atoms, by a hydroxy.
C,_s-alkoxy, carboxy, C,_;-alkoxycarbonyl. aminocarbonyl,
C,_s-alkylaminocarbonyl or N.N-di-(C, ;-alkyl)-aminocar-
bonyl group. by a 3- to 7-membered cycloalkyleneimino
group, wherein the methylene group may additionally be
substituted at the 4-position in a 6- or 7-membered
cycloalkyleneimino group with an oxygen or sulphur atom,
with a sulphinyl. sulphonyl. imino or N-—(C,_;-alkyl)-imino
group, by a nitro, amino, C,_s-alkylamino, di-(C, _;-alkyl)-
amino, C, ;-alkylcarbonylamino, N-—(C, ;-alkyl)-C, ;-
alkylcarbonylamino, C,_s-alkylsulphonylamino or N—(C,_
a-alkyl)-C,_;-alkylsulphonylamino  group, wherein the
6-membered heteroaryl group contains one, two or three
nitrogen atoms and the 5-membered heteroaryl group con-
tains an imino group optionally substituted with a C,_;-alkyl
group, an oxygen or sulphur atom, or an imino group
optionally substituted with a C,_,-alkyl group and an oxygen
or sulphur atom or one or two nitrogen atoms, and optionally
a phenyl ring may be fused to the above-mentioned mono-
cyclic heterocyclic groups via two adjacent carbon atoms,
Re represents a carboxy group, a C, gs-alkoxycarbonyl or
C, s-cycloalkoxycarbonyl group wherein the alkyl or
cycloalkyl moiety may be substituted in each case from the
2 position, relative to the oxygen atom, by a C, ;-alkoxy,
amino, C, j-alkylamino or di-(C, ;-alkyl)-amino group, a
phenyl-C, _;-alkoxycarbonyl or heteroaryl-C, -alkoxycar-
bonyl group, and the heteroaryl moiety is the same as
defined above R, represents a hydrogen atom, a C,_;-alkyl or
phenyl-C, s-alkyl group and R, represents a hydrogen atom
or a C,_;-alkyl group.

(1) An MTP inhibiting substance containing as an active
ingredient a benzamide derivative represented by the fol-
lowing formula. specifically 4'-trifluoromethyl-biphenyl-2-
carboxylic acid (1,2.3.4-tetrahydro-isoquinolin-6-yl)-amide
is described in National Publication of International Patent
Application No. 2003-510483 (WO 98/47875) (see Patent
Document 22).
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(I)

NH

(I) MTP inhibiting substances consisting of benzamide
derivatives (biphenylamide derivatives) represented by the
following (i). (i1), (iii). (iv) are described in Japanese Patent
Laid-Open No. 2001-172180 (see Patent Document 23).

(i) Formula (1)

(i)
CF;

‘ _L

B
I
H

[0066] In the formula, L is (A) X—Y-Z, and X is a moiety
selected from the group consisting of CH,, CO, CS or SO,:
Y is a moiety selected from the group consisting of a direct
link; an aliphatic hydrocarbylene having 20 or less carbon
atoms which may be monosubstituted with hydroxyl. (C,-
C,palkoxy. (C,-C,)acyl. (C,-C,acyloxy or (C4-C | aryl:
NH: and O provided that Y is a direct link when X is CH,:
and 7 is a moiety selected from the group consisting of (1)
hydrogen, halogen, cyano, (2) hydroxyl, (C,-C,,)alkoxy.
(C,-C,glalkylthio, (C,-C,)acyl, thiophenylcarbonyl, (C,-
C,plalkoxycarbonyl, (3) (C,-C,,lalkylamino., di(C,-
C,palkylamino, (C4-C,)aryl(C,-C,Jalkylamino provided
that Y is not O or NH: (4) unsubstituted vinyl, (C4-C | aryl,
(C4-Cy)eyceloalkyl and condensed derivatives thereof, (C.-
C,o)polyeyeloalkyl, (C,-Cy)eyceloalkenyl, (Co-C,,) polycy-
cloalkenyl, (5) (C4-C plaryloxy, (Cy4-C,parylthio, (C,-
C,plaryl(C,-C,p)alkoxy, (C4-Cyp)aryl(C,-C, p)alkylthio,
(C4-Cy)eyeloalkyloxy, (C,-Cg)eycloalkenyloxy. and (6) a
heterocyclic group selected from the group consisting of a
monocyclic group and a condensed polycyclic group
wherein the group contains 5 to 14 ring-member atoms in
total and 1 to 4 ring-member heteroatoms in total indepen-
dently selected from oxygen, nitrogen and sulphur, and each
ring of the group may be independently saturated, partly
unsaturated or aromatic provided that when X is CH,. Z is
H or selected from the groups (4) and (6), and when Z
contains one or more rings, each of the rings may indepen-
dently contain 0 to 4 substituents selected from halo.
hydroxy. cyano. nitro, oxo. thioxo, aminosulfonyl, phenyl.
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phenoxy, phenylthio, halophenylthio, benzyl, benzyloxy.
(C,-C,palkyl, (C,-C ylalkoxy, (C,-C,,)alkoxycarbonyl.
(C,-C,y)alkylthio, (C,-C,p)alkylamino, (C,-
C,yjalkylaminocarbonyl,  di(C,-C,,)alkylamino, di(C,-
C plalkylaminocarbonyl,  di(C,-C Jalkylamino  (C,-
C,lalkoxy, (C,-C;)perfluoroalkyl, (C,-C,)perfluoroalkoxy.
(C,-Cypacyl,  (C,-C pacyloxy, (C,-C yacyloxy(C,-
C,p)alkyl and pyrrolidinyl: or (B) G, wherein G is selected
from the group consisting of the following groups: (a)
phenyl or a heterocyclic ring containing 3 to 14 ring-
member atoms wherein each of the heterocyclic rings may
be independently saturated, partly unsaturated or aromatic
and each of the phenyl and heterocyclic rings may contain
1 to 4 substituent groups independently selected from halo-
gen, hydroxy. cyano, nitro, oxo, thioxo, aminosulfonyl,
phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy.
(C,-C,y) alkyl, (C,-C,) perfluoroalkyl, (C,-C,,) alkoxy.
(C,-C,) perfluoroalkoxy, (C,-C ) alkoxycarbonyl, (C,-C,,)
alkylthio. (C,-C,,) alkylamino, di(C -C, ) alkylamino, (C,-
C,,) alkylaminocarbonyl. di(C,-C,,) alkylaminocarbonyl.
(C,-C,,) acyl, (C,-C,) perfluoroacyl, (C,-C, ) acyloxy, (C,-
C,) acylamino and (C,-C,) perfluoroacylamino; (b)
—CH,CN, (c)

()

(d) (C,-C,,)alkyl or (C,-C,,)perfluoroalkyl which may be
substituted with 1 to 3 substituent groups independently
selected from the following substituent groups: (1)phenyl.
halogen, nitro, cyano, hydroxyl, —NR'R*—, —OCOR?,
(C,-C,alkoxy, (C,-C,)perfluoroalkoxy, (C,-C)thioalkoxy
or (C,-C )perfluorothioalkoxy, wherein each of R' and R*
are independently selected from hydrogen, formyl, phenyl,
benzyl. benzoyl, (C,-Cy)eycloalkyl. (C;-Cy)eycloalkenyl,
(C,-C,alkyl, (C,-C,)perfluoroalkyl, (C,-
C,g)alkoxycarbonyl, (C,-Cjlacyl, (C,-C4) perfluoroacyl,
aminocarbonyl,  (C,-C,,)alkylaminocarbonyl.  di(C,-
C,yalkylaminocarbonyl, aminosulfonyl, (C,-
C)alkylaminosulfonyl. di(C,-C)alkylaminosulfonyl. (C,-
C,)perfluoroalkylaminosulfonyl, di(C,-
C,)perfluoroalkylaminosulfonyl, (C,-C,)alkylsulfonyl, and
(C,-C)perfluoroalkylsulfonyl, or R' and R? together with
the nitrogen atom to which they are bonded, form a satu-
rated, partially-saturated or aromatic heterocyclic ring,
wherein said heterocyclic ring contains a total of from 3 to
14 ring atoms and incorporates optionally an additional 1 to
4 ring heteroatoms selected independently from oxygen,
nitrogen and sulfur, wherein said heterocyclic ring may have
optionally from 1 to 4 substituents selected independently
from halogen, hydroxy, cyano, nitro, oxo, thioxo, aminosul-
fonyl, phenyl, phenoxy, phenylthio, benzyl. benzoyl, ben-
zyloxy. (C,-C,,) alkyl, (C,-C,) perfluoroalkyl. (C,-C,,)
alkoxy, (C,-C,) perfluoroalkoxy, (C,-C,,) alkoxycarbonyl,
(C,-C,,) alkylthio, (C,-C,,) alkylamino. di(C-C,;) alky-
lamino, (C,-C, ) alkylaminocarbonyl, di(C,-C, ) alkylami-
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nocarbonyl, (C,-C,,) acyl, (C,-C,,) perfluoroacyl, (C,-C ;)
acylamino and (C,-C,,) acyloxy, and R® of —OCOR? is
selected from —NR'R? phenyl. (C,-C,,)alkyl. (C,-
C,)perfluoroalkyl, (C,-Cglalkoxy and (C,-
Cgperfluoroalkoxy, (2) (Cs-Cgleycloalkyl  or  (Cs-
C,)eycloalkenyl wherein each of said (C,-Cy )eycloalkyl and
(C5-Cy)eycloalkenyl may have optionally from 1 to 4 sub-
stituents selected independently from halogen, hydroxy,
cyano, nitro, oxo, thioxo, aminosulfonyl. phenyl, phenoxy.
phenylthio, benzyl, benzoyl. benzyloxy. (C,-C, alkyl, (C,-
C,) perfluoroalkyl, (C,-C,,) alkoxy, (C,-C,) perfluoro-
alkoxy. (C,-C,,) alkoxycarbonyl. (C,-C,,) alkylthio, (C,-
Cio) alkylamino. di(C,-C,,)alkylamino, (C,-
C,palkylaminocarbonyl, di(C,-C,,) alkylaminocarbonyl,
(C,-C,q) acyl, (C,-C,,) perfluoroacyl, (C,-C,,Jacylamino,
(C,-C,p)perfluoroacylamino and (C,-C,,) acyloxy, (3) a
saturated, partially-saturated or aromatic heterocyclic ring
containing a total of from 3 to 14 ring atoms, wherein said
heterocyclic ring incorporates a total of from 1 to 4 ring
heteroatoms selected independently from oxygen, nitrogen
and sulfur, wherein said heterocyclic ring may have option-
ally from 1 to 4 substituents selected independently from
halogen, hydroxy. cyano, nitro, oxo, thioxo, aminosulfonyl,
phenyl, phenoxy, phenylthio, benzyl, benzoyl. benzyloxy.
(C,-C,) alkyl, (C,-C,) perfluoroalkyl, (C,-C,,) alkoxy,
(C,-C,) perfluoroalkoxy, (C,-C,,) alkoxycarbonyl. (C,-C,,)
alkylthio. (C,-C ) alkylamino. di(C,-C ) alkylamino, (C,-
C,o) alkylaminocarbonyl, di(C,-C,,) alkylaminocarbonyl,
(C,-C,) acyl, (C,-C,,) perfluoroacyl, (C,-C,,) acylamino,
(C,-C,,) perfluoroacylamino and (C,-C, ) acyloxy. (e) (C,-
Cg)eyeloalkyl or (C5-Cg)eycloalkenyl wherein each of said
(Cy-Cyleyeloalkyl and  (C5-Cy)eycloalkenyl may  have
optionally from 1 to 4 substituents selected independently
[rom halogen, hydroxy, cyano, nitro, oxo, thioxo, aminosul-
fonyl, phenyl. phenoxy, phenylthio, benzyl, benzoyl, ben-
zyloxy, (C,-C,,) alkyl, (C,-C,) perfluoroalkyl, (C,-C,,)
alkoxy. (C,-C,) perfluoroalkoxy. (C,-C,,) alkoxycarbonyl,
(C,-C,,) alkylthio, (C,-C,,) alkylamino, di(C,-C,,) alky-
lamino. (C,-C,,) alkylaminocarbonyl. di(C,-C ) alkylami-
nocarbonyl, (C,-C,,) acyl, (C,-C,,) perfluoroacyl, (C,-C,,)
acylamino, (C,-C,,) perfluoroacylamino and (C,-C,,) acy-
loxy. (f) —(CH,),COR*, wherein R* of —(CH,),COR* is
selected from hydroxy. phenyl. —NR'R?, (C,-C,)alkyl.
(C,-C,)perfluoroalkyl, (C,-C,)alkoxy. (C,-
C)perfluoroalkoxy, (C4-Cy)eycloalkyl and (Cs-
Cgleycloalkenyl, and n is an integer from 1 to 4.

(ii) BMS-197636

(9-[4{4-(2,3-dihydro-1-ox0-1H-isoindol-2-yl)-1-piperidin
yl]butyl]-N-propyl-9H-fluorene-9-carboxamide) and the
pharmaceutically acceptable salts thereof.

(ii1) The Compound BMS-200150
(2-[1-(3.3-diphenylpropyl)-4-piperidinyl]-2.3-dihydro-1H-
isoindol-1-one) and the pharmaceutically accepiable salts
thereof.

(iv) The Compound BMS-201038

(9-[4-(4- 2-(4-trifluoromethylphenyl)benzoylamino Jpiperi-
din-1-yl)butyl]-N-2,2,2-trifluoroethyl)-9H-fluorene-9-car-
boxamide) and the pharmaceutically acceptable salts
thereof.

[0067] Inaddition, the following compounds are described
in Patent Document 23 as specific examples.
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[0068] 4'-trifluoromethyl-biphenyl-2-carboxylic  acid-(2-
butyl-1.2,3 4-tetrahydroisoquinolin-6-yl)-amide,

[0069] 4'-trifluoromethyl-biphenyl-2-carboxylic  acid-[2-
(2-acetylaminoethyl)-1,2.3.4-tetrahydroisoquinolin-6-
yl)-amide,

[0070] 9-{4-[4-(2.3-dihydro-1-0x0-1H-isoindol-2-yI)-1-
piperidinyl Jbutyl]-N-propyl-9H-fluorene-9-carboxamide
and

[0071] 2{1-(3.3-diphenylpropyl)-4-piperidinyl]-2.3-dihy-
dro-1H-isoindol-1-one.

(K) An MTP inhibiting substance consisting of a benzamide
derivative as shown blow is described in Japanese Patent
Laid-Open No. 2003-169395 (see Patent Document 24).

[0072] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(1H-[1,2.4]triazol-3-ylmethyl)-1.2.3.4-tetrahydro is0-
quinolin-6-yl]-amide,

[0073] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(2-acetylaminoethyl)-1.2.3.4-tetrahydroisoquinolin-6-
yl]-amide,

[0074] 9-(4-[4-[4"-trifluoromethyl-biphenyl-2-carbony-
lamino]-piperidin-1-yl }butyl)-9H-fluorene-9-carboxylic
acid-(2.2.2-trifluoroethyl)-amide,

[0075] 9{4-[4-(2-benzothiazol-2-yl-benzoylamino )pip-
eridin-1-yl]butyl ]-9H-fluorene-9-carboxylic acid-(2,2.2-
trifluoroethyl)amide.

[0076] [1la-R]-8-[(4-cyanophenyl)methoxy]-2-cyclopen-
tyl-7-(prop-2-enyl)-2,3,11.11a-tetrahydro-6H-pyrazino[ 1,
2bJisoquinoline-1.4-dione,

[0077] [1la-R]-2-cyclopentyl-7-(prop-2-enyl)-8-[ (pyri-
din-2-ylmethoxy]-2.3.11.11a-tetrahydro-6H-pyrazino[ 1,
2bJisoquinoline-1.4-dione,

[0078] 2-cyclopentyl-2-[4-(2.4-dimethylpyrido[2.3-b]in-
dol-9-ylmethyl)phenyl]-N-(2-hydroxy-1-phenylethyl)ac-
etamide and

[0079] 2-cyclopentyl-N-(2-hydroxy-1-phenylethyl)-2-[4-
(quinolin-2-ylmethoxy)-phenyl]acetamide.

2-3. Problems Unsolved in MTP Inhibiting Substances

[0080] In the meantime., while various MTP inhibiting
substances have come to be known as above, as the devel-
opment of MTP inhibitor proceeds, it was pointed out that
although the MTP inhibiting substance exhibited an effect of
decreasing lipids in the blood, it had a possibility to bring
about adiposity (fatty liver) in the liver. and hepatotoxicity
came to be concerned about (see Patent Document 25).

[0081] Under these circumstances, new MTP inhibitor
without side effects such as fatty liver and having suflicient
prophylactic and therapeutic effects is strongly desired.

[0082] (L) Researches on compounds selectively inhibit-
ing MTP of intestinum tenue have been extensively per-
formed recently, and compounds for intestinum tenue selec-
tive MTP inhibition represented by the following general
formula (1) has been reported in Japanese Patent Laid-Open
No. 2003-321424 (see Patent Document 26).
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[0083] An ester compound represented by the general
formula (1):

(1)

R? R* o
)l\ [
I,@*X‘@*{Aik‘h o—mm%...+ RS,
R
®? R?

wherein R' and R? are a hydrogen atom, a C,_5 alkyl group.
a C5; cycloalkyl group, a C,_ 4 alkoxy group, a halo C, 4
alkyl group, a halo C, ; alkyloxy group, a C_, aryl group
which may be substituted, a C,_, ; aralkyl group which may
be substituted, a C,_, aryloxy group which may be substi-
tuted, a C,_, ; aralkyloxy group which may be substituted, a
C,_, 5 arylcarbonyl group which may be substituted, a hetero
ring group which may be substituted, a C,_, alkoxycarbonyl
group, a halogen atom, a C,, alkenyl group or
—NR*)R*), wherein R* and R*' may be the same or
different, and are a hydrogen atom or a Cg_,, aryl group
which may be substituted: ring A is a C,_,, aryl group, a
heterocyclic group or

X is —COO—(CH,), CON(R'"")—(CH,),— or

N(R'")—CO—(CH,),—, wherein R'" is a hydrogen
atom, a C,_, alkyl group or a C,_; cycloalkyl group, and n is
0 or an integer of 1 to 3; R* and R* may be the same or
different, and are a hydrogen atom. a hydroxyl group, a
halogen atom. a C,_g alkyl group which may be substituted.
a C,, alkoxy group, a halo C,_, alkyl group. a C, 4
aralkyloxy group, a C,_4 acyl group, a heterocyclic group
which may be substituted. —CON(R'' )(R"?), wherein R
and R'? may be the same or different. and are a hydrogen
atom, a C,_4 alkyl group, a Cg_, , aryl group which may be
substituted or a C,_,, aralkyl group which may be substi-
tuted, a C,_, alkoxy group, or may form, together with the
nitrogen atom to which they are bonded,

—N Ok or —N 0
C N

wherein p is 0 or an integer of 1 to 2, —(CH,),—
N(R"™)R'), wherein R'? and R'* may be the same or
different, and are a hydrogen atom, a C,_, alkyl group, a C,_,
alkoxycarbonyl group or a C,_, acyl group. or may form,
together with the nitrogen atom to which they are bonded,

Jul. 13,2006

(==
—N ())p or —N 0,
__/

wherein p is the same meaning as above, and q is 0 or an
integer of 1 to 3, or —CO(R'?), wherein R'? is a hydroxyl
group, a C, 4 alkoxy group, a Cg_,, aryloxy group which
may be substituted. a C,_, ; aralkyloxy group which may be
substituted or a C, , alkyl group: ring B is

Z
Q s s
_(,_ _(r_ B (U
v 7 N7 L
L8] (§) H
£y, €N, £
i g 7 N7
N N (9]
<y . Y.
\ /

wherein K is 0 or an integer of 1 to 2, or ring B may form.
together with R*, R'” and the nitrogen atom to which R'? is
bonded,

Alk1' is alkandivl or alkendiyl: Alk1? is alkandiyl or alk-
endiyl; 1 is O or an integer of 1 to 3; m is 0 or an integer of
1to3; DisaC,_galkyl group, a C,_, alkenyl group. a C, ,
alkoxycarbonyl group, —N(R*?)—CO(R*), wherein R** is
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a hydrogen atom ora C,_, alkyl group, and R** isa C,_,, aryl
group or a C,_, aralkyl group, or the following formula:

Rﬁ
R R

wherein R®, R® and R” may be the same or different, and are
a hydrogen atom, a C,_; alkyl group, a C,_; alkoxy group, a
C,_, alkoxycarbonyl group, a carboxyl group, a halogen
atom, a cyano group, a nitro group, a halo C,_, alkyl group.
a C,_4 acyl group, a hydroxyl group. an amino group, a Cy_,,
aryl group which may be substituted or —(CH,),
CON(R'®)(R'7), wherein R'® and R'” may be the same or
different, and are a hydrogen atom. a C,_ alkyl group or a
halo C,_; alkyl group, and r is 0 or an integer of 1 to 3: ring
Cis a C, ., aryl group, a C,_,5 arylcarbonylamino group, a
Cyq 5 aralkylcarbonylamino group. a hetero ring residue, a
C, , cycloalkyl group or a C. 18 aralkyl group, or ring C may
form, together with R and R®,

O

R* and R may be the same or different. and are a hydrogen
atom, a C,_, alkyl group, a C,_,, aryl group which may be
substituted, a hydroxy C, _salkyl group, —CON(R'®)(R'?),
wherein R'® and R'? may be the same or different. and are
a hydrogen atom, a C,_ alkyl group, a C,, cycloalkyl
group, a halo C, 4 alkyl group, a C,_,, alkoxyalkyl group or
a C,_,. aryl group which may be substituted, —COO(R*") or
—(C H,).—OCO(R?"), wherein R* is a hydrogen atom, a

, alkyl group ora C, , cycloalky] group and s is 0 or an
Lmegt.r of 1 to 3; —N(R?")(R??), wherein R*! and R** may
be the same or different, and are a hydrogen atom, a C, 4
alkyl group, a C,_; acyl group or a C,_; alkylsulfonyl group
or R?" and R** may form, together with the nitrogen atom to
which they are bonded.

or R® and R” together may form a C;_, cycloalkyl group, or
a prodrug thereof. or a pharmaceutically acceptable salt
thereof.

[0084] 1naddition, the following compounds are described
in this patent document as specific compounds.
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[0085] 2-(2-{3-methyl-4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester.

[0086] 2-(2-{4-[methyl-(4'-trifluoromethyl-biphenyl-2-

carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0087] 2-phenyl-2-(2-{4-[(4'-trifluoromethy]-biphenyl-2-
carbonyl)-amino]-phenyl}-acetoxymethyl)-malonic acid
diethyl ester,

[0088] 2-phenyl-2-(2-{4-[(4'"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-malonic acid
diisopropyl ester,

[0089] 2-phenyl-2-(2-{4-[(4'"-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl}-acetoxymethyl)-malonic acid
dimethy! ester,

[0090] 2-cyclopentyl-2-(2-{4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino ]-phenyl}-acetoxymethyl)-mal-
onic acid diethyl ester.

[0091] 2-phenyl-2-(2-{4-[(4"-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl }-acetoxymethyl)-malonic acid
dicyclohexyl ester,

[0092] 2-benzyl-2-(2-{4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl }-acetoxymethyl)-malonic acid
diethylester,

[0093] 2-(2-{2-methy]-4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0094] 2-cyclohexyl-2-(2-{4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino ]-phenyl}-acetoxymethyl)-mal-
onic acid diethyl ester,

[0095] 2-phenyl-2-(2-{2-trifluoromethyl-4-[ (4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-malonic acid diethyl ester,

[0096] 2-pyridin-2-y1-2-(2-{4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-mal-
onic acid diethyl ester,

[0097] 2-pyridin-3-y1-2-(2-{4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino ]-phenyl} -acetoxymethyl)-mal-
onic acid diethyl ester,

[0098] 2-phenyl-2-(2-{3-trifluoromethyl-4-[ (4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -ac-
etoxymethyl)-malonic acid diethyl ester,

[0099] 2-(2-{4-[(4-methyl-biphenyl-2-carbonyl)-amino]-
phenyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl
ester,

[0100] 2-(2-{4-[(4-methoxy-biphenyl-2-carbonyl)-
amino]-phenyl }-acetoxymethyl)-2-phenyl-malonic  acid
diethyl ester,

[0101] 2-phenyl-2-(2-{4-[(3"-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl}-acetoxymethyl)-malonic acid
diethyl ester,

[0102] 2-(2-{4isopropyl-(4'-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl}-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester.
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[0103] 2-(2-{4-cyclohexyl-(4-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0104] 2-phenyl-2-(2-{4-[(4-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-malonic acid
dipropyl ester,

[0105] 2-phenyl-2-(2-{4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-aminoJ-phenyl }-acetoxymethyl)-malonic acid
diisobutyl ester,

[0106] 2-(2-{4-[ethyl-(4"-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-phenyl}-acetoxymethyl)-2-phenyl-mal-
onic acid diethyl ester,

[0107] 2-(2-{3-ethyl-4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino J-phenyl }-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0108] 2-(2-{3-isopropyl-4-[ (4'-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0109] 2-(2-{3-isobutyl-4-[ (4'-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester.

[0110] 2-(2-{3-chloro-4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino ]-phenyl } -acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0111] 2-(2-{3-bromo-4-[(4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phenyl-ma-
lonic acid diethy] ester,

[0112] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester.

[0113] 2-(2-{3-diethylcarbamoyl-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0114] 2-(2-{3-diisopropylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0115] 2-(2-{3-(ethyl-methylcarbamoyl)-4-[(4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0116] {3-(ethyl-methylcarbamoyl)-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetic  acid
2,2-bis-ethylcarbamoyl-2-phenyl-ethyl ester.

[0117] {3-(pyrrolidine-1-carbonyl)-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl}-acetic acid 2.2-
bis-ethylcarbamoyl-2-phenyl-ethyl ester,

[0118] 2-phenyl-2-(2-{3-(pyrrolidine-1-carbonyl)-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,

[0119] 2-phenyl-2-(2-{3-(piperidine-1-carbonyl)-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester.

[0120] 2{2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxy)-
ethyl]-2-phenyl-malonic acid diethyl ester.
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[0121] 2-(2-{3-dimethylcarbamoyl-4-[(4'-fluoro-biphe-
nyl-2-carbonyl)-amino]-phenyl} -acetoxymethyl)-2-phe-
nyl-malonic acid diethyl ester,

[0122] 2-(2-{4](4-bromo-biphenyl-2-carbonyl)-amino]-
3-dimethylcarbamoyl-phenyl}-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0123] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid dimethyl ester.

[0124] 2-cyclopentyl-2-(2-{3-dimethylcarbamoyl-4-[ (4
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester.

[0125] 2-cyclohexyl-2-(2-{3-dimethylcarbamoyl-4-[ (4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl}-
acetoxymethyl)-malonic acid diethyl ester,

[0126] 2-(2-{4-[(4"-chloro-biphenyl-2-carbonyl)-amino]-
3-dimethylcarbamoyl-phenyl}-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0127] 2-(2-{4-[(4"-acety]-biphenyl-2-carbonyl)-amino]-
3-dimethylcarbamoyl-phenyl}-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0128] 2-(2-{4-[(4-cyano-biphenyl-2-carbonyl)-amino]-
3-dimethylcarbamoyl-phenyl}-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0129] 2-(2-{3-dimethylcarbamoyl-4-[(4-methyl-4"-trif-
luoromethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethy] ester,

[0130] 2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0131] 2-[3-(2-{3-dimethylcarbamoyl-4-[ (4"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxy)-
propyl]-2-phenyl-malonic acid diethyl ester,

[0132] 2-(2-{3-dimethylcarbamoyl-4-[(5-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0133] 2-(2-{4-{(5-chloro-4'-trifluoromethyl-biphenyl-2-

carbonyl)-amino]-3-dimethylcarbamoyl-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0134] 2-(2-{3-dimethylcarbamoyl-4-[(6-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0135] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid di-2,2.2-trifluoroethy! ester,

[0136] 2-(2-{3-dimethylcarbamoyl-4-[(2'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0137] 2-(2-{5-dimethylcarbamoyl-2-fluoro-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0138] 2-(2-{3-bromo-5-dimethylcarbamoyl-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,
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[0139] 2-(2-{3-chloro-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0140] 2-(2-{3-dimethylcarbamoyl-4-[(3'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0141] 2-(2-{4-[(3'-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0142] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -acetoxym-
ethyl)-2-(5-nitro-pyridin-2-yl)-malonic acid diethyl ester,

[0143] 2-(5-amino-pyridin-2-y1)-2-(2-{3-dimethylcar-
bamoyl-4-[ (4'-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-phenyl}-acetoxymethyl)-malonic  acid  diethyl
ester,

[0144] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -acetoxym-
ethyl)-2-pyridin-2-yl-malonic acid diethyl ester.

[0145] 2-(2-{3-chloro-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0146] 2-(2-{3-bromo-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0147] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-o-tolyl-malonic acid diethyl ester,

[0148] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-m-tolyl-malonic acid diethyl ester,

[0149] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -acetoxym-
ethyl)-2-p-tolyl-malonic acid diethyl ester,

[0150] 2-(2-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluvoromethyl-biphenyl-2-carbonyl)-amino ]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester,

[0151] 2-(3-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-aminoJ-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0152] 2-(4-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-

4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0153] 2-(2-{3-dimethylcarbamoyl-4-[(4-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-phenyl-succinic acid diethyl ester,

[0154] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-(2-methoxy-phenyl)-malonic acid diethyl ester,

[0155] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -acetoxym-
ethyl)-2-(3-methoxy-phenyl)-malonic acid diethyl ester,

[0156] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-(4-methoxy-phenyl)-malonic acid diethyl ester,
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[0157] 2-(2-{4-[(5.4-bis-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-3-dimethylcarbamoyl-phenyl} -acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester.

[0158] 2-(2-{4-{(6-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0159] 2-(2-{3-dimethylcarbamoyl-4-[(6-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0160] 2-2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-tri-
fluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester,

[0161] 2-(2-{3-dimethylcarbamoyl-4-[(5-ethoxy-4'-trif-

luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0162] 2-(2-{3-dimethylcarbamoyl-4-[(5-isopropoxy-4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0163] 2-[2-(2-{4-[(5.4'-bis-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester.

[0164] 2-(2-{3-dimethylcarbamoyl-4-[(6-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0165] 2-(2-{3-dimethylcarbamoyl-4-[(3-methyl-4"-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethy] ester,

[0166] 2-{2-{4-(2,4-bis-trifluoromethyl-benzoylamino)-3-
dimethylcarbamoyl-phenyl]-acetoxymethyl } -2-phenyl-
malonic acid diethyl ester.

[0167] 2-(2-{3-dimethylcarbamoyl-4-[(4'-methyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phe-
nyl-malonic acid diethyl ester,

[0168] 2-{2-3-dimethylcarbamoyl-4-(2-ethyl-4-trifluo-
romethyl-benzoylamino }-phenyl]-acetoxymethyl}-2-phe-
nyl-malonic acid diethyl ester,

[0169] 2-(2-{3-dimethylcarbamoyl-4-[(4'-ethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0170] 2-(2-{3-dimethylcarbamoyl-4-[(4'-isopropenyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0171] 2-(2-{3-dimethylcarbamoyl-4-[(4'-isopropyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0172] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-thiophen-2-yl-malonic acid diethyl ester.

[0173] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-acetoxym-
ethyl)-2-thiophen-3-yl-malonic acid diethyl ester.

[0174] 2-(2-{4-dimethylcarbamoyl-5-[(4"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-pyridin-2-y1} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,
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[0175] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-(3-methyl-thiophen-2-yl)-malonic acid diethyl

ester,

[0176] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-pheny! }-acetoxym-
ethyl)-2-(5-methyl-thiophen-2-yl)-malonic acid diethyl
ester,

[0177] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl }-acetoxym-
ethyl)-2-thiazol-2-yl-malonic acid diethyl ester,

[0178] 2-(2-{3-ethoxy-4-[(4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0179] 2-(2-{3-methoxy-4-[(4'-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0180] 2-(2-{3-isopropoxy-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phe-
nyl-malonic acid diethy] ester,

[0181] 2-(2-{3-benzyloxy-4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phe-
nyl-malonic acid diethyl ester,

[0182] 2-(2-{3-hydroxy-4-[(4'-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,

[0183] 2-phenyl-2-(2-{3-piperidin-1-yl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl }-acetoxym-
ethyl)-malonic acid diethyl ester,

[0184] 2-phenyl-2-(2-{3-pyrrolidin-1-yl-4-[(4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-malonic acid diethyl ester,

[0185] 2-(2-{3-dimethylamino-4-[(4'-trifluoromethyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0186] 2-(2-{3-morpholin-4-yl-4-[(4'-trifluoromethyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester.

[0187] 2-(2-{3-diethylamino-4-[(4'-trifluoromethyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0188] 2-(2-{2-chloro-4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino J-benzoyloxy }-ethyl)-2-phenyl-malonic
acid diethyl ester,

[0189] 2-(2-{3-ethoxycarbonyl-4-[(4'-trifluoromethyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-
phenyl-malonic acid diethy] ester,

[0190] 2-(3-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -propiony-
loxymethyl)-2-phenyl-malonic acid diethyl ester,

[0191] 2-(2-{3-benzyloxycarbonyl-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl} -acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0192] 2-(2-{3-carboxy-4-(4'-trifluoromethyl-biphenyl-
2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-
malonic acid diethyl ester,
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[0193] 2-(2-{3-isopropoxycarbonyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester.

[0194] 2-(2-{3-methoxycarbonyl-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl} -acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

[0195] 2-(2-{3-acetylamino-4-[(4"-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-phe-
nyl-malonic acid diethyl ester,

[0196] 2-(2-{3-methoxycarbonylamino-4-[ (4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester.

[0197] 2-(2-{3-(4-methyl-thiazol-2-yl)-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0198] 2-phenyl-2-(2-{6-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-biphenyl-3-y1}-acetoxymethyl)-mal-
onic acid diethyl ester.

[0199] 2-(2-{3-formyl-4-[(4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-ma-
lonic acid diethyl ester,

[0200] 2-(2-{3-dimethylaminomethyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0201] 2-(2-{3-(methoxy-methylcarbamoyl)-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethy] ester,

[0202] 2-(2-{3-isobutylyl-4-{(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino ]-phenyl}-acetoxymethyl)-2-phe-
nyl-malonic acid diethyl ester and

[0203] 2-(2-{3-(1-hydroxy-2-methyl-propyl)-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0204] Among the above-mentioned compound group,
particularly representative biphenylamide derivatives are as
follows.

[0205] 2-phenyl-2-(2-{4-[(4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl}-acetoxymethyl)-malonic acid
diisobutyl ester,

[0206] 2-(2-{4-[ethyl-(4'-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-phenyl } -acetoxymethyl)-2-phenyl-mal-
onic acid diethyl ester,

[0207] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0208] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid dimethyl ester,

[0209] 2-cyclopentyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,

[0210] 2-cyclohexyl-2-(2-{3-dimethylcarbamoyl-4-[ (4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,
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[0211] 2-(2-{3-dimethylcarbamoyl-4-[(4-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0212] 2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0213] 23-(2-{3-dimethylcarbamoy!-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -acetoxy)-
propyl]-2-phenyl-malonic acid diethyl ester,

[0214] 2-(2-{3-dimethylcarbamoyl-4-[(5-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0215] 2-(2-{4{(5-chloro-4'"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0216] 2-(2-{3-dimethylcarbamoyl-4-[(6-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0217] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid di-2.2,2-trifluoroethyl ester,

[0218] 2-(2-{3-dimethylcarbamoyl-4-[(2'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0219] 2-(2-{5-dimethylcarbamoyl-2-fluoro-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0220] 2-(2-{3-bromo-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0221] 2-(2-{3-chloro-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0222] 2-(2-{3-dimethylcarbamoyl-4-[(3'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0223] 2-(2-{4-[(3'-chloro-4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0224] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl }-acetoxym-
ethyl)-2-(5-nitro-pyridin-2-yl)-malonic acid diethyl ester.

[0225] 2-(5-amino-pyridin-2-y1)-2-(2-{3-dimethylcar-
bamoyl-4-[ (4'-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-phenyl }-acetoxymethyl)-malonic  acid diethyl
ester,

[0226] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-pyridin-2-yl-malonic acid diethyl ester,

[0227] 2-(2-{3-chloro-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0228] 2-(2-{3-bromo-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,
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[0229] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-o-tolyl-malonic acid diethyl ester.

[0230] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-m-tolyl-malonic acid diethyl ester,

[0231] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-p-tolyl-malonic acid diethyl ester.

[0232] 2-(2-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0233] 2-(3-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester,

[0234] 2-(4-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino J-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester,

[0235] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-phenyl-succinic acid diethyl ester.

[0236] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-(2-methoxy-phenyl)-malonic acid diethyl ester,

[0237] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -acetoxym-
ethyl)-2-(3-methoxy-phenyl)-malonic acid diethyl ester,

[0238] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-(4-methoxy-phenyl)-malonic acid diethyl] ester,

[0239] 2-(2-{4-[(5.4'-bis-trifluoromethyl-biphenyl-2-car-

bonyl)-amino]-3-dimethylcarbamoyl-phenyl} -acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0240] 2-(2-{4-(6-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0241] 2-(2-{3-dimethylcarbamoyl-4-[(6-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0242] 2 2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-tri-
fluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxy )-ethyl]-2-phenyl-malonic acid diethyl ester,

[0243] 2-(2-{3-dimethylcarbamoyl-4-[(5-ethoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0244] 2-(2-{3-dimethylcarbamoyl-4-[(5-isopropoxy-4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0245] 2-[2-(2-{4-[(5,4'-bis-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester.

[0246] 2-(2-{3-dimethylcarbamoyl-4-[(6-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester and
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[0247] 2-(2-{3-dimethylcarbamoyl-4-[(3-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0248] Patent Document 1: Japanese Patent Laid-Open
No. 2000-281561

[0249] Patent Document 2: Japanese Patent Laid-Open
No. 9-309834

[0250] Patent Document 3: Japanese Patent Laid-Open
No. 2004-10575

[0251] Patent Document 4: National Publication of Inter-
national Patent Application No. 11-509238

[0252] Patent Document 5: Japanese Patent Laid-Open
No. 2003-73261

[0253] Patent Document 6: Japanese Patent Publication
No. 3-1288

[0254] Patent Document 7: Japanese Patent Publication
No. 3-28404

[0255] Patent Document 8: Japanese Patent Laid-Open
No. 11-246404

[0256] Patent Document 9: National Publication of Inter-
national Patent Application No. 2003-531099

[0257] Patent Document 10: WO 00/056726

[0258] Patent Document 11: Japanese Patent Laid-Open
No. 08-208476

[0259] Patent Document 12: WO 2002/051385

[0260] Patent Document 13: Japanese Patent Laid-Open
No. 9-59159

[0261] Patent Document 14: Japanese Patent Laid-Open
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DISCLOSURE OF THE INVENTION

[0276] As for a pharmaceutical product, suflicient effec-
tiveness is demanded from the original purpose of a phar-
maceutical product. and, in addition, high stability is
demanded from the viewpoint of safety. With regard to
effectiveness or drug eflicacy. it is important to design
sufliciently high bioavailability in the design of a solid
pharmaceutical formulation. in particular an oral formula-
tion. Factors affecting bioavailability include water solubil-
ity. drug absorbency in the whole alimentary canal, dosage
intensity and first-pass effect as mentioned above, and since
it is known that the dissolution rate is the rate-determining
step of absorption particularly in pharmaceutical agents
poorly soluble in water, solubility in water is the most
important and dominant factor in the development of phar-
maceutical products.

[0277] Unfortunately, however, many chemical sub-
stances for pharmaceutical products are poorly soluble in
walter and only very little of the dosage is transferred and
absorbed in the blood and thus they have a defect that the
bioavailability is extremely low.

[0278] The same holds true with MTP inhibiting sub-
stances. Besides, many of the conventional MTP inhibiting
substances have defects that they do not selectively act in the
intestinum tenue but also act on the liver, which is suspected
of causing side effects such as fatty liver.

[0279] 1n addition, with regard to the production method
of the solid dispersion, when the solid dispersion method is
adopted, the solid dispersion may be in the form a film
depending on the production conditions as mentioned above
and a step of finely cutting this is necessary, and when the
fusion method is adopted, the obtained solid dispersion is in
the form of pellets and a further working such as milling is
necessary. And when the spray drying method is adopted, a
large amount of solvent is necessary and the obtained
granules are bulky since the inside thereof is hollow, which
leads to unfavorable handling properties and results in the
difference in the specific gravity from the other blended
agent and therefore the method has defects that uniformity
upon punching cannot be maintained and so on.

[0280] Therefore, an object of the present invention is to
provide a new solid formulation having improved solubility.,
improved bioavailability and highly excellent stability by
applying device in formulation to a chemical substance
poorly soluble in water (for example, lipid absorption inhibi-
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tor like MTP inhibitor) as a pharmaceutically active ingre-
dient, and an effective production method thereof.

[0281] The present inventors have performed intensive
studies mainly in an aspect of preparing a formulation in
order to provide a pharmaceutical product, for example, an
MTP inhibitor, having an excellent dissolution characteris-
tic. that is a high bioavailability. and also an excellent
stability. As a result, the present inventors have found a solid
formulation obtained by dissolving a substance poorly
soluble in water (for example. MTP inhibitor) as an active
ingredient and a water-soluble polymer substance such as
polyvinylpyrrolidone or hydroxypropyleellulose in an
organic solvent, mixing and stirring this solution and an
inorganic porous substance followed by granulation work-
ing and drying has an outstanding solubility and an excellent
stability and completed the present invention.

[0282] Specifically, the present invention is as follows.

[0283] 1. A solid formulation having improved water-
solubility which comprises a chemical substance poorly
soluble in water as a pharmaceutically active ingredient. a
walter-soluble polymer substance and an inorganic porous
substance, characterized in that

(1) the chemical substance poorly soluble in water forms a
solid dispersion together with the water-soluble polymer
substance,

(2) the water-soluble polymer substance forming the solid
dispersion is in the form of fine pieces, and

(3) the water-soluble polymer substance in the form of fine
pieces is maintained to be adsorbed on and/or adhered to the
surface of the inorganic porous substance.

[0284] 2. The solid formulation according to the above-
mentioned 1, wherein the water-soluble polymer substance
is hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, polyvinyl alcohol, copolyvidone.
agar, dextrin, gelatin or a mixture thereof.

3. The solid formulation according to the above-mentioned
2, wherein the water-soluble polymer substance is polyvi-
nylpyrrolidone or hydroxypropylcellulose.

[0285] 4. The solid formulation according to any one of
the above-mentioned 1 to 3, wherein the weight ratio of the
water-soluble polymer substance to the chemical substance
poorly soluble in water as a pharmaceutically active ingre-
dient is 3 to 100.

[0286] 5. The solid formulation according to the above-
mentioned 4, wherein the water-soluble polymer substance
is polyvinylpyrrolidone, and the weight ratio of polyvi-
nylpyrrolidone to the chemical substance poorly soluble in
water as a pharmaceutically active ingredient is 3 to 50.

[0287] 6. The solid formulation according to the above-
mentioned 4, wherein the water-soluble polymer substance
is hydroxypropylcellulose, and the weight ratio of hydrox-
ypropylcellulose to the chemical substance poorly soluble in
water as a pharmaceutically active ingredient is 6 to 15.

[0288] 7. The solid formulation according to any one of
the above-mentioned 1 to 6, wherein the inorganic porous
substance is calcium silicate, light anhydrous silicic acid,
magnesium silicate, magnesium aluminosilicate, magne-
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sium aluminometasilicate, magnesium aluminum silicate,
synthetic aluminum silicate, hydrated silicon dioxide or a
mixture thereof.

8. The solid formulation according to the above-mentioned
7, wherein the inorganic porous substance is light anhydrous
silicic acid.

9. The solid formulation according to any one of the
above-mentioned 1 to 8, wherein the weight ratio of the
inorganic porous substance to the chemical substance poorly
soluble in water as a pharmaceutically active ingredient is 4
to 14.

10. The solid formulation according to any one of the
above-mentioned 1 to 9, wherein the chemical substance
poorly soluble in water as a pharmaceutically active ingre-
dient is a lipid absorption inhibitor.

[0289] 11. The solid formulation according to the above-
mentioned 10, wherein the lipid absorption inhibitor is an
apolipoprotein B (Apo B) secretion inhibitor, a triglyceride
(TG) transfer protein inhibitor or a cholesteryl ester transfer
protein (CETP) inhibitor.

12. The solid formulation according to the above-mentioned
10, wherein the lipid absorption inhibitor is an MTP inhibi-
tor, a lipase inhibitor or an ACAT inhibitor.

13. The solid formulation according to the above-mentioned
12, wherein the lipid absorption inhibitor is an MTP inhibi-
tor.

14. The solid formulation according to the above-mentioned
13, wherein the MTP inhibitor is a substituted piperazine
derivative or a salt thereof.

15. The solid formulation according to the above-mentioned
13, wherein the MTP inhibitor is a benzamide derivative or
a salt thereof.

16. The solid formulation according to the above-mentioned
15, wherein the MTP inhibitor is a benzamide derivative
selected from the following or a salt thereof:

[0290] 4'-trifluoromethyl-biphenyl-2-carboxylic  acid-(2-
butyl-1,2.3 4-tetrahydroisoquinolin-6-yl)-amide,

[0291] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(2-acetylaminoethyl)-1.2,3.4-tetrahydroisoquinolin-6-
yl)-amide,

[0292] 94-[4-(2.3-dihydro-1-ox0-1H-isoindol-2-y1)-1-
piperidinyl Jbutyl]-N-propyl-9H-fluorene-9-carboxamide,

[0293] 2-1-(3.3-diphenylpropyl)-4-piperidinyl]-2,3-dihy-
dro-1H-isoindol-1-one.

[0294] 9{4-(4-[2-(4-trifluoromethylphenyl)benzoy-
lamino]piperidin-1-yl)butyl]-N-2,2,2-trifluoroethyl-9H-
fluorene-9-carboxamide,

[0295] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(1H-1,2.4]triazol-3-ylmethyl)-1,2.3.4-tetrahydroiso-
quinolin-6-yl]-amide,

[0296] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(2-acetylaminoethyl)-1.2,3.4-tetrahydroisoquinolin-6-
yl]-amide,

[0297] 9H-(4-[4-[4"-trifluoromethyl-biphenyl-2-carbonyl]
aminoJ-piperidin-1-yl}butyl)-9H-fluorene-9-carboxylic
acid-(2.2.2-trifluoroethyl)-amide,
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[0298] 9{4-{4-(2-benzothiazol-2-yl-benzoylamino)pip-
eridin-1-ylJbutyl]-9H-fluorene-9-carboxylic acid-(2.2,2-
trifluoroethyl)amide.

[0299] [1la-R]-8-[(4-cyanophenyl)methoxy]-2-cyclopen-
tyl-7-(prop-2-enyl)-2.3,11.1 1a-tetrahydro-6H-pyrazino[ 1,
2bJisoquinoline-1,4-dione,

[0300] [I1la-R]-2-cyclopentyl-7-(prop-2-enyl)-8-[(pyri-
din-2-yl)methoxy]-2.3.11.11a-tetrahydro-6H-pyrazino[ 1.
2bJisoquinoline-1,4-dione,

[0301] 2-cyclopentyl-2-[4-(2.4-dimethylpyrido[2.3-b]in-
dol-9-yImethyl)phenyl]-N-(2-hydroxy- 1-phenylethyl)ac-
etamide and

[0302] 2-cyclopentyl-N-(2-hydroxy-1-phenylethyl)-2-[4-
(quinolin-2-ylmethoxy)-phenyl]acetamide.

17. The solid formulation according to the above-mentioned
15, wherein the benzamide derivative is a compound
represented by the following formula, wherein X refers to
—CON(R'")—(CIH,),—. the compound which is an ester
compound represented by the general formula (1):

(1)

R2 R QO
P I
@—){@71;\&]:, O—qAIk31m+R“‘
RI
R} R”

wherein R' and R? are a hydrogen atom, a C,_, alkyl group,
a C,_; cycloalkyl group, a C,_ alkoxy group, a halo C,
alkyl group. a halo C,_; alkyloxy group, a C,_, , aryl group
which may be substituted, a C,_,, aralkyl group which
may be substituted, a C,_,, aryloxy group which may be
substituted, a C,_, 4 aralkyloxy group which may be sub-
stituted, a C,_ 5 arylcarbonyl group which may be sub-
stituted, a heterocyclic group which may be substituted. a
C,_; alkoxycarbonyl group, a halogen atom, a C,_ alkenyl
group or —N(R**)R*"). wherein R* and R*' may be the
same or different, and are a hydrogen atom or a C_, , aryl
group which may be substituted; ring A is a C,_,, aryl
group, a heterocyclic group or

X is —CON(R'®)—(CH,),—. wherein R'” is a hydrogen
atom, a C, g alkyl group or a C,_, cycloalkyl group, and
nis 0 or an integer of 1 to 3; R* and R* may be the same
or different, and are a hydrogen atom, a hydroxyl group.
a halogen atom, a C,_g alkyl group which may be substi-
tted. a C,_, alkoxy group, a halo C,_ alkyl group,aC,_, 4
aralkyloxy group, a C, _; acyl group, a heterocyclic group
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which may be substituted, —CON(R'")(R'?). wherein
R" and R'2 may be the same or different, and are a
hydrogen atom. a C, 4 alkyl group, a C,4_,, aryl group
which may be substituted, a C,_, 4 aralkyl group which
may be substituted or a C,_ alkoxy group, or may form,
together with the nitrogen atom to which they are bonded,

==
—N (plp or —N 0O,
X%

wherein p is 0 or an integer of 1 to 2, —(CH,);—
N(R")(R'*), wherein R'* and R'* may be the same or
different, and are a hydrogen atom, a C,_, alkyl group, a
C,_; alkoxycarbonyl group or a C,_, acyl group, or may
form, together with the nitrogen atom to which they are

bonded.
=)
—N (2l or —N 0,
e

wherein p is the same meaning as above, and q is 0 or an
integerof 1 to 3, or —CO(R"'?), wherein R'? is a hydroxyl
group, a C,_4 alkoxy group. a C,_, aryloxy group which
may be substituted, a C,_,, aralkyloxy group which may
be substituted or a C, , alkyl group: ring B is
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-continued
N N ')
£ . ¥,
7 7

wherein K is 0 or an integer of 1 to 2, or ring B may form,
together with R?, R'? and the nitrogen atom to which R'”
is bonded.

6]

Alk1' is alkandiyl or alkendiyl; Alk1? is alkandiyl or alk-
endiyl: 1is 0 or an integer of 1 to 3;: m is 0 or an integer
of 110 3: Dis a C,_g alkyl group, a C,_4 alkenyl group, a
C,, alkoxycarbonyl  group, N(R*™)—CO(R™),
wherein R** is a hydrogen atom or a C,_, alkyl group. and
R** is a C,_, aryl group or a C,_,, aralkyl group, or the
following formula:

Rﬁ
R3 R

wherein R*, R® and R” may be the same or different, and are
a hydrogen atom, a C,_, alkyl group. a C,_ alkoxy group.
a C, , alkoxycarbonyl group. a carboxyl group. a halogen
atom, a cyano group, a nitro group, a halo C, . alkyl
group, a C,_, acyl group, a hydroxyl group, an amino
group. a C,_,, aryl group which may be substituted or
—(CH,),—CON(R"*)(R"7), wherein R'® and R'” may be
the same or different. and are a hydrogen atom. a C,
alkyl group or a halo C, ; alkyl group, and r is 0 or an
integer of 1 to 3; ring C is a Cg_, aryl group, a C,_5
arvlcarbonylamino group, a Cy - aralkylcarbonylamino
group, a hetero ring residue, a C, , cycloalkyl group or a
C,_, 6 aralkyl group. or ring C may form, together with R’

and R¥,
.Q ; and

R* and R” may be the same or different, and are a hydrogen
atom, a C,_, alkyl group, a C,_,, aryl group which may be
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substituted, a  hydroxy C,,; alkyl group,
—CON(R'")(R'?), wherein R'® and R'” may be the same
or different, and are a hydrogen atom, a C,_, alkyl group,
a C,_; cycloalkyl group. a halo C, ; alkyl group, a C,_,,
alkoxyalkyl group or a C,_,, aryl group which may be
substituted, —COO(R*”) or —(CH,).—OCO(R?"),
wherein R*” is a hydrogen atom, a C,_, alkyl group or a
C;.; cycloalkyl group, and s is O or an integer of 1 to 3,
or —N(R?")(R??), wherein R*!' and R*? may be the same
or different, and are a hydrogen atom, a C,_; alkyl group,
aC,_sacyl group or a C,_, alkylsulfonyl group. or R*' and
R** may form, together with the nitrogen atom to which
they are bonded.

el
'

or R" and R” together may form a C - cycloalkyl group, or

a prodrug thereof, or a pharmaceutically acceptable salt
thereof.

18. The solid formulation according to the above-mentioned

15, wherein the benzamide derivative is a compound
selected from the following:

[0303] 2-phenyl-2-(2-{4-[(4"-trifluoromethyl-biphenyl-2-

carbonyl)-amino]-phenyl }-acetoxymethyl)-malonic acid
diisobutyl ester,

[0304] 2-(2-{4-ethyl-(4'-trifluoromethyl-biphenyl-2-car-

bonyl)-amino]-phenyl }-acetoxymethyl)-2-phenyl-mal-
onic acid diethyl ester.

[0305] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-

ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0306] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-

ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl} -acetoxym-
ethyl)-2-phenyl-malonic acid dimethyl ester,

[0307] 2-cyclopentyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-

trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,

[0308] 2-cyclohexyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-

trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,

[0309] 2-(2-{3-dimethylcarbamoyl-4-[(4-methyl-4'-trif-

luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0310] 2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-trif-

luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0311] 23-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluorom-

ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxy)-
propyl]-2-phenyl-malonic acid diethyl ester,

[0312] 2-(2-{3-dimethylcarbamoyl-4-[(5-methoxy-4'-trif-

luoromethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,
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[0313] 2-(2-{4-{(5-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0314] 2-(2-{3-dimethylcarbamoyl-4-[(6-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0315] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -acetoxym-
ethyl)-2-phenyl-malonic acid di-2.2.2-trifluoroethyl ester,

[0316] 2-(2-{3-dimethylcarbamoyl-4-[(2'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0317] 2-(2-{5-dimethylcarbamoyl-2-fluoro-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0318] 2-(2-{3-bromo-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0319] 2-(2-{3-chloro-5-dimethylcarbamoyl-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0320] 2-(2-{3-dimethylcarbamoyl-4-[(3'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0321] 2-(2-{4-[(3'-chloro-4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0322] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-(5-nitro-pyridin-2-yl)-malonic acid diethyl ester.

[0323] 2-(5-amino-pyridin-2-y1)-2-(2-{3-dimethylcar-
bamoyl-4-[ (4'-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-phenyl }-acetoxymethyl)-malonic  acid diethyl
ester,

[0324] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-pyridin-2-yl-malonic acid diethyl ester,

[0325] 2-(2-{3-chloro-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0326] 2-(2-{3-bromo-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethy] ester,

[0327] 2-(2-{3-dimethylcarbamoyl-4-[(4-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-o-tolyl-malonic acid diethyl ester,

[0328] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino ]-phenyl } -acetoxym-
ethyl)-2-m-tolyl-malonic acid diethyl ester,

[0329] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino J-phenyl } -acetoxym-
ethyl)-2-p-tolyl-malonic acid diethyl ester,

[0330] 2-(2-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino ]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester,
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[0331] 2-(3-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0332] 2-(4-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0333] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -acetoxym-
ethyl)-2-phenyl-succinic acid diethyl ester,

[0334] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-(2-methoxy-phenyl)-malonic acid diethyl ester,

[0335] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-(3-methoxy-phenyl)-malonic acid diethyl ester,

[0336] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-(4-methoxy-phenyl)-malonic acid diethyl ester,

[0337] 2-(2-{4-[(5.4-bis-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-3-dimethylcarbamoyl-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0338] 2-(2-{4-[(6-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0339] 2-(2-{3-dimethylcarbamoyl-4-[(6-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-aminoJ-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0340] 2-2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-tri-
fluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester,

[0341] 2-(2-{3-dimethylcarbamoyl-4-[(5-ethoxy-4'"-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0342] 2-(2-{3-dimethylcarbamoyl-4-[(5-isopropoxy-4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0343] 2-[2-(2-{4-[(5.4'-bis-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-pheny!}-ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester,

[0344] 2-(2-{3-dimethylcarbamoyl-4-[(6-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester and

[0345] 2-(2-{3-dimethylcarbamoyl-4-[(3-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

19. A production method of a solid formulation having
improved water-solubility which comprises a chemical
substance poorly soluble in water as a pharmaceutically
active ingredient, a water-soluble polymer substance and
an inorganic porous substance characterized in that

(1) the chemical substance poorly soluble in water forms a
solid dispersion together with the water-soluble polymer
substance,

(2) the water-soluble polymer substance forming the solid
dispersion is in the form of fine pieces, and
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(3) the water-soluble polymer substance in the form of fine
pieces is maintained to be adsorbed on and/or adhered to
the surface of the inorganic porous substance, the method
characterized by comprising mixing and stirring a solu-
tion obtained by dissolving the substance poorly soluble
in water as an active ingredient and the water-soluble
polymer substance in an organic solvent with the inor-
ganic porous substance and then by granulating and
drying the mixture.

20. The production method of a solid formulation according
to the above-mentioned 19. wherein the water-soluble
polymer substance is hydroxypropylcellulose, hydrox-
ypropylmethylcellulose, polyvinylpyrrolidone, polyvinyl
alcohol, copolyvidone, agar, dextrin, gelatin or a mixture
thereof.

21. The production method of a solid formulation according
to the above-mentioned 20, wherein the water-soluble
polymer substance is polyvinylpyrrolidone or hydrox-
ypropylcellulose.

22. The production method of a solid formulation according
to any one of the above-mentioned 19 to 21, wherein the
weight ratio of the water-soluble polymer substance to the
chemical substance poorly soluble in water as a pharma-
ceutically active ingredient is 3 to 100.

23. The production method of a solid formulation according
to the above-mentioned 22, wherein the water-soluble
polymer substance is polyvinylpyrrolidone. and the
weight ratio of polyvinylpyrrolidone to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 3 to 50.

24. The production method of a solid formulation according
to the above-mentioned 22, wherein the water-soluble
polymer substance is hydroxypropylcellulose, and the
weight ratio of hydroxypropyleellulose to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 6 to 15.

25. The production method of a solid formulation according
to any one of the above-mentioned 19 to 24, wherein the
inorganic porous substance is calcium silicate, light anhy-
drous silicic acid, magnesium silicate, magnesium alumi-
nosilicate, magnesium aluminometasilicate, magnesium
aluminum silicate, synthetic aluminum silicate, hydrated
silicon dioxide or a mixture thereof.

26. The production method of a solid formulation according
to the above-mentioned 25. wherein the inorganic porous
substance is light anhydrous silicic acid.

27. The production method of a solid formulation according
to any one of the above-mentioned 19 to 26, wherein the
weight ratio of the inorganic porous substance to the
chemical substance poorly soluble in water as a pharma-
ceutically active ingredient is 4 to 14.

28. The production method of a solid formulation according
1o any one of the above-mentioned 19 to 27, wherein the
weight ratio of the organic solvent to the water-soluble
polymer substance is 1 to 2.

29. The production method of a solid formulation according
to anyone of the above-mentioned 19 to 28, wherein the
chemical substance poorly soluble in water as a pharma-
ceutically active ingredient is a lipid absorption inhibitor.
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30. The production method of a solid formulation according
to the above-mentioned 29, wherein the lipid absorption
inhibitor is an apolipoprotein B (Apo B) secretion inhibi-
tor, a triglyceride (TG) transfer protein inhibitor or a
cholesteryl ester transfer protein (CETP) inhibitor.

31. The production method of a solid formulation according
to the above-mentioned 29, wherein the lipid absorption
inhibitor is an MTP inhibitor. a lipase inhibitor or an
ACAT inhibitor.

32. The production method of a solid formulation according
to the above-mentioned 31, wherein the lipid absorption
inhibitor is an MTP inhibitor.

[0346] The solid formulation of the present invention
having outstanding solubility has markedly improved bio-
availability and can sufliciently and eflectively exhibit the
function which the pharmaceutical product inherently has
with an extremely little dosage and, besides it is excellent in
stability. Furthermore, improvement in the solubility
brought about by the present invention is not considered to
be derived from chemical properties but from physical
effects. and therefore application to a wide variety of phar-
maceutical products can be expected.

[0347] For example, when the technique of the present
invention is applied to MTP inhibiting substances and/or
Apo B secretion inhibiting substances, since they can be
dissolved in the body promptly and completely after admin-
istration. the dosage thereof can be reduced, and in addition,
a little amount of the drug acts on the intestinum tenue
immediately. from which it can be expected that danger of
side effects such as fatty liver and unexpected side effects
caused by an excessive amount of MTP inhibiting sub-
stances arriving at the liver will be reduced. Accordingly. the
MTP inhibitor applied with the technique of the present
invention can be an unprecedentedly excellent therapeutic or
prophylactic agent of hyperlipemia, arterial sclerosis, coro-
nary artery disease, corpulence, diabetes mellitus or hyper-
tension.

[0348] 1t is presumed that a chemical substance as an
active ingredient forms a solid dispersion of fine pieces with
a water-soluble polymer substance in these solid pharma-
ceutical formulations and further the water-soluble polymer
substance in the form of fine pieces are maintained to be
adsorbed on and/or adhered to the surface of the above-
mentioned inorganic porous substance surface, thereby con-
tributes to the improvement of solubility.

[0349] Furthermore, the solid dispersion obtained by the
production method of the present invention is in the form
fine pieces and bulky and dense (with a high density) and
therefore it does not need to be cut or milled unlike the solid
dispersion obtained by the solvent method or fusion method.
and the granules do not adhere to the container nor disperse
around during drying operation and they are excellent in
handling properties and easier to secure content homogene-
ity as compared with the granules obtained by the spray
drying method and can be filled into hard capsules and
tableted as they are.

BRIEF DESCRIPTION OF THE DRAWINGS

[0350] FIG. 1 is a graph showing the results of the
dissolution test (Example 2) for the solid formulation
obtained in Example 1; and
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[0351] FIG. 2 is a graph showing the powder X-ray
diffraction pattern (Example 5) of the amorphous solid
formulation obtained in Example 3-2.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0352] Meanings of each terms in the present invention are
as follows.

[0353] The term “solid dispersion™ means a solid mixture
in which a chemical substance as an active ingredient is
dispersed in a polymer substance in single molecular or
amorphous state (existence of some crystals is permitted).

[0354] The term “poorly soluble in water” means a state in
which a drug is poorly soluble in water and cannot be used
as a pharmaceutical product by a usual formulation method
and it is specifically expressed as the amount of water
required for dissolving 1 g of a drug at about 20° C. for not
more than 30 minutes.

[0355] Generally, if the amount of water required for
dissolving 1 g of a drug is 100 mL or more and less than
1,000 mL, it is referred to as “hard to dissolve”, and if the
amount of water required therefor is 1,000 mL or more and
less than 10,000 mL, it is referred to as “very hard to
dissolve™, and if it is 10,000 mL or more. it is referred to as
“almost insoluble”. Here, the term “poorly soluble in water™
refers to the above-mentioned “hard to dissolve”, “very hard
to dissolve™ and “almost insoluble™ state, and *“very hard to
dissolve™ and “almost insoluble™ state in a narrow sense.

[0356] The term “having improved water solubility”
means that such a hardly soluble drug as mentioned above
can be used as a pharmaceutical product by a usual formu-
lation method by the improvement of the solubility in water.
Specifically, it refers to the state that the solubility in water
at about 20° C. is improved to about 5 times, preferably
about 10 times, and more preferably 100 times or more.

[0357] The term “amorphous™ is a term against “crystal”,
and it means a state that a chemical substance as an active
ingredient in a solid dispersion, for example, an MTP
inhibiting substance is uniformly dispersed in a carrier
matrix consisting of a water-soluble polymer substance in a
molecular size or a single molecular state (existence of some
crystals is permitted).

[0358] Whether it is amorphous or not can be confirmed
by powder X-ray diffraction or differential scan calorimetry
(hereinbelow, DSC) which are conventional analysis means.

[0359] The term “solid formulation™ is a term against a
liquid formulation or injectable solution and means a solid
preparation. As long as it is a solid preparation, there is not
restriction in particular and, therefore, it can be used by
converting it various kinds of dosage forms such as powder.
fine granule, granule. pill and tablet following conventional
methods.

[0360] The “water-soluble polymer substance™ is a poly-
mer substance to form a solid dispersion with a chemical
substance as an active ingredient, for example, an MTP
inhibiting substance and/or Apo B secretion inhibiting sub-
stance. As a water-soluble polymer substance, there is par-
ticular no limitation as long as it can form a solid dispersion
with these chemical substances. Specific examples include

hydroxypropyleellulose,  hydroxypropylmethyleellulose,
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polyvinylpyrrolidone, polyvinyl alcohol, copolyvidone,
agar. dextrin, gelatin or a mixture thereof. Preferably it is
polyvinylpyrrolidone or hydroxypropylcellulose, and par-
ticularly preferably it is polyvinylpyrrolidone. Povidone
K30 is preferable in consideration of grade.

[0361] These water-soluble polymer substances, particu-
larly polyvinylpyrrolidone, are known as a binder and a
stabilizing agent, and it is considered that they do not only
form a solid dispersion but also contribute to the stabiliza-
tion of the chemical substance which is present in the solid
dispersion as an amorphous molecule in the solid dispersion.

[0362] In order to effectively achieve the purpose of the
present invention, these water-soluble polymer substances
are preferably 3 to 100 times, particularly preferably 3 to 50
times in amount by weight to the chemical substance poorly
soluble in water (for example, an MTP inhibiting substance,
Apo B secretion inhibiting substance). When polyvinylpyr-
rolidone is used as a water-soluble polymer substance,
preferably 3 to 50 times, particularly preferably 3 to 20
times, more preferably 8 to 12 times in amount by weight
can be used. Sufficient effect as a formulation, for example,
suitable dosage or suitable dissolving properties cannot be
obtained out of this range.

[0363] When hydroxypropyleellulose is used as a water-
soluble polymer substance, preferably it can be used in a
range of 6 to 15 times by weight. This is because the stability
is inferior to some extent when the amount is less than 6
times.

[0364] The “organic solvent” for producing a solid dis-
persion is not particularly limited as long as it can dissolve
both of the chemical substance as an active ingredient (for
example, an MTP inhibiting substance, Apo B secretion
inhibiting substance) and a water-soluble polymer substance
such as PVP, but it is desirable to use a solvent with a
relatively low boiling point. For example, alcohols such as
methanol, ethanol, propanol, isopropyl alcohol, butanol,
monomethoxyethanol, ethylene glycol monomethyl ether;
ethers such as diethyl ether. dibutyl ether, diisobutyl ether.
dioxane, tetrahydrofuran. ethylene glycol: aliphatic hydro-
carbons such as n-hexane, cyclohexane, n-heptane; aromatic
hydrocarbons such as benzene, toluene, dimethylbenzene;
nitriles such as acetonitrile, organic acids such as acetic acid,
propionic acid; esters such as ethyl acetate, aliphatic halo-
genated hydrocarbons such as dichloromethane, dichloroet-
hane, chloroform; ketones such as acetone, methyl ketone:
amides such as dimethylformamide, dimethylacetamide, or
a mixture of these in a suitable ratio can be used. Among
these, solvents with a relatively low boiling point such as
ketones such as acetone and alcohols such as absolute
ethanol are preferable and particularly acetone and absolute
ethanol are preferable.

[0365] The “excipient” is a pharmaceutical additive suit-
ably added to a solid formulation such as powders, granules
and tablet suitably shaped thereof and it is used to increase
the bulk of the powder formulation or tablet, or expecting an
action to accelerate or suppress the compressibility and
solubility.

[0366] The “inorganic porous substance” is an inorganic
material having a lot of inorganic pores. and although it is
not particularly limited examples thereof include calcium
silicate, light anhydrous silicic acid. magnesium silicate,
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magnesium aluminosilicate, magnesium aluminometasili-
cate, magnesium aluminum silicate, synthetic aluminum
silicate, hydrated silicon dioxide or a mixture thereof. Cal-
cium silicate or light anhydrous silicic acid is preferred, and
light anhydrous silicic acid is particularly desirable. The
type of calcium silicate and light anhydrous silicic acid is not
particularly limited, as for calcium silicate, those described
in Japanese Pharmaceutical Excipients (1998) are desirable
and as for light anhydrous silicic acid, those described in
Japanese Pharmacopeia (14th revision) are desirable. As for
the particle size, those in which 70% or more, preferably
80% or more fall within the range from 0.01p to 100u are
preferable, and those in which 70% or more, preferably 80%
or more fall within the range from 0.1p to 10 are optimally
preferable.

[0367] The weight ratio of the inorganic porous substance
and the chemical substance as an active ingredient (for
example, an MTP inhibiting substance, Apo B secretion
inhibiting substance) is not limited. However, in order to
provide a sufliciently effective excipient, the blending ratio
of the inorganic porous substance in the solid dispersion of
the present invention is 4 to 100 times is preferable, further
6 to 50 times is preferable, and particularly 7 to 20 times is
preferable in amount by weight ratio to the chemical sub-
stance as an active ingredient. When the amount of the
inorganic porous substance is less than 4 assuming the
amount of the chemical substance, an active ingredient. as 1.
desirable effective solid dispersion cannot be obtained and
thus it is undesirable. When the amount of the inorganic
porous substance is more than 100 assuming the amount of
the chemical substance, an active ingredient, as 1, even
though a solid dispersion can be obtained, the amount to be
used of the solid dispersion inevitably increases for obtain-
ing an amount of the MTP inhibiting substance and/or Apo
B secretion inhibiting substance therapeutically needed and
the dosage per dose to be administered to the patient
increases and thus it is undesirable.

[0368] The term “in the form of fine piece™ means almost
flat fine piece, in other words, minute flakes. However. those
particulate or filamentous are not excluded and it suflices
that 70% or more, preferably 80% or more are the pieces of
the above-mentioned flakes. In addition, it is desirable that
the size is preferably on the scale of 0.01 times to 100 times,
particularly 0.1 times to 10 times of the particle size of the
inorganic porous substance and, those in which 70% or
more, preferably 80% or more are in the range of 0.01 to
100y, particularly 0.1 to 10p are desirable.

[0369] The term “maintained to be adsorbed on and/or
adhered to” does not mean a state where both of the
water-soluble polymer substance in the form of fine pieces
and the inorganic porous substance forming a water-soluble
polymer substance are merely mixed with each other but a
state where they are maintained to be adsorbed on and/or
adhered to each other.

[0370] The formation of the fine piece and the state of
absorption/adhesion mentioned above can be attained by
stirring mixing a solution having dissolved an active ingre-
dient and a water-soluble polymer substance with an inor-
ganic porous substance, and, followed by granulating and
drying.

[0371] The term “poorly soluble in water” in the “chemi-
cal substance poorly soluble in water as a pharmaceutically
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active ingredient” is as defined above. The “chemical sub-
stance as a pharmaceutically active ingredient™ is a chemical
substance constituting a main ingredient for exhibiting an
action as a pharmaceutical product. The chemical substance
as used herein includes a substance obtained by chemical
synthesis as well as a natural substance.

[0372] As for the “solid pharmaceutical formulation™ of
the present invention, the definition thereof is as stated
above but other pharmaceutical additives such as “excipi-
ent”, “lubricant”, “binder”, “disintegrating agents”, “deter-
gent”, “antiseptic”, “antioxidant™, “colorant”, “sweetener”
can be used if necessary. As examples of the other “excipi-
ent”, for example, lactose, saccharose, D-mannitol, starch,
crystalline cellulose, starch, mannitol, calcium silicate (trade
name: Flowlight RE), magnesium aluminometasilicate
(trade name: Neucillin). saccharose/starch spherical gran-
ules (article name: Nonpareil), crystalline cellulose car-
boxymethylcellulose (trade name: Avicel RC), hydroxypro-
pyl starch, etc. can be used. Preferable examples of the
“lubricant™ include crystalline cellulose, magnesium stear-
ate. calcium stearate, talc. colloidal silica. corn starch.
magnesium oxide. Preferable examples of the other “binder™
include crystalline cellulose, saccharose, D-mannitol, dex-
trin, hydroxypropyleellulose, hydroxypropylmethylcellu-
lose, polyvinylpyrrolidone. As examples of the other “dis-
integrating agents”, for example, starch,
carboxymethylcellulose. carboxymethyleellulose calcium,
croscarmellose sodium, carboxymethyl starch sodium,
methylcellulose (trade name: metolose SM), croscarmellose
sodium, carmellose calcium, low substituted hydroxypropy-
leellulose, starch sodium glycolate, partial alphatized starch
can be used. Particularly preferable it is carboxymethylcel-
lulose calcium. As the “detergent”, for example, polyoxy-
ethylene polyoxypropylene glycol (trade name: Pluronic),
glycerine faity acid ester. sucrose fatty acid ester, polyoxy-
ethylene consolidation castor oil. polysorbate 80, cetanol,
etc. can be used. As preferable examples of the other
“antiseptic”, paraoxybenzoic acid, chlorobutanol, benzyl
alcohol, phenethyl alcohol, dehydroacetic acid, sorbic acid
are used. Preferable examples of the “antioxidant™ include
sulfite and ascorbic acid. These additives may be used alone
or two of more of them may be mixed.

[0373] The “lipid absorption inhibitor” in the present
invention is not limited as long as it is an agent which
inhibits or suppresses the absorption of lipid regardless of
the action mechanism (chemical substance as an active
ingredient, which may be a natural substance.). Specifically,
lipid absorption inhibitors selected from the group consist-
ing of apolipoprotein B (Apo B) secretion inhibitor, triglye-
eride (TG) transfer protein inhibitor and cholesteryl ester
transfer protein (CETP) inhibitor and lipid absorption inhibi-
tors selected from the group consisting of MTP inhibitor,
lipase inhibitor and ACAT inhibitor are included.

[0374] The “MTP inhibiting substance (MTP inhibitor)”,
“Apo B secretion inhibiting substance (Apo B secretion
inhibitor)” in the present invention respectively mean sub-
stances, in particular, chemically synthesized substances,
having MTP inhibiting action or Apo B secretion inhibiting
action, hydrates or solvates thereof, prodrugs thereof or salts
thereof. and they are not particularly limited. and mean any
MTP inhibitor. Apo B secretion inhibitor.

[0375] The “MTP inhibiting substance is 3-piperidyl-4-
oxoquinazoline derivative or a salt thereol™ in the present
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invention means the compounds defined by the above-
mentioned and/or following (A) and the salts thereof.

[0376] The “MTP inhibiting substance is a piperazine
derivative or a salt” in the present invention means the
compounds defined by the above-mentioned and/or follow-
ing (D), (I) and/or (G) and the salts thereof.

[0377] The “MTP inhibiting substance is a benzamide
derivative or a salt” in the present invention means the
benzamide derivatives defined by the above-mentioned and/
or following (B), (C). (E), (H), (1). (1), (K) and/or (L) and the

salts thereof.

[0378] “MTP inhibiting substances™ of these (A) to (L) are
specifically as follows.

(A) 3-piperidyl-4-oxoquinazoline derivative defined and
described in Japanese Patent Laid-Open Publication No.
11-228569 (see the above-mentioned (A) and Patent Docu-
ment 14).

(B) Compound group having a piperidine skeleton defined
and described in Japanese Patent Laid-Open Publication No.
2004-514676 (WO 2002/042291) (see the above-mentioned
(B) and Patent Document 15).

(C) Benzamide derivatives defined and described in
National Publication of International Patent Application No.
2003-535900 (WO 01/097810) (see the above-mentioned
(C) and Patent Document 16).

(D) Substituted piperazine derivatives defined and described
in National Publication of International Patent Application
No. 2003-521484 (WO 01/047898) (see the above-men-
tioned (D) and Patent Document 17).

(E) Benzamide derivatives defined and described in National
Publication of International Patent Application No. 2003-
520270 (WO 01/053260) (see the above-mentioned (E) and
Patent Document 18).

(F) Substituted piperazine derivatives defined and described
in National Publication of International Patent Application
No. 2003-519131 (WO 01/047899) (see the above-men-
tioned (F) and Patent Document 19).

(G) Substituted piperazine derivatives defined and described
in National Publication of International Patent Application
No. 2003-509505, WO 01/021604 (see the above-mentioned
(G) and Patent Document 20).

(H) Benzamide derivatives (biphenylamide derivatives)
defined and described in National Publication of Interna-
tional Patent Application No. 2003-505373 (WO
01/005762) (see the above-mentioned (H) and Patent Docu-
ment 21).

[0379] (1) Benzamide derivatives defined and described in
National Publication of International Patent Application No.
2000-510483, WO 98/47875, for example, 4'-trifluorom-
ethyl-biphenyl-2-Carboxylic acid (1,2,3.4-tetrahydro-iso-
quinolin-6-yl)-amide (see the above-mentioned (1) and
Patent Document 22).

(I) Benzamide derivatives (biphenylamide derivatives)
defined and described in (i), (ii), (iii) and (iv) of Japanese
Patent Laid-Open No. 2001-172180 (see the above-men-
tioned (J) and Patent Document 23).
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(K) Benzamide derivatives defined and described in Japa-
nese Patent Laid-Open No. 2000-169395 (see the above-
mentioned (K) and Patent Document 24).

(L) Benzamide derivatives defined and described in Japa-
nese Patent Laid-Open No. 2003-321424 (see the above-
mentioned (L) and Patent Document 26).

[0380] In addition, the following specific compounds are
also included in the present invention.

[0381] The following compounds described in Japanese
Patent Laid-Open No. 2001-172180 (see Patent Document
23).

[0382] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-(2-
butyl-1,2,3 4-tetrahydroisoquinolin-6-yl)-amide,

[0383] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(2-acetylaminoethyl)-1.2.3,4-tetrahydroisoquinolin-6-
vl)-amide,

[0384] 9-[4-[4-(2.3-dihydro-1-0x0-1H-isoindol-2-yl)-1-
piperidinyl Jbutyl]-N-propyl-9H-fluorene-9-carboxamide,

[0385] 2{1-(3.3-diphenylpropyl)-4-piperidinyl]-2,3-dihy-
dro-1H-isoindol-1-one and

[0386] 9-4-(4-[2-(4-trifluoromethylphenyl)benzoy-
lamino]piperidin-1-yl)butyl]-N-2.2.2-trifluoroethyl-9H-
luorene-9-carboxamide.

[0387] The following compounds described in Japanese
Patent Laid-Open No. 2001-172180 (see Patent Document
23).

[0388] 4'-trifluoromethyl-biphenyl-2-carboxylic  acid-[2-
(1H-[1.2.4]triazol-3-ylmethyl)-1.2.3.4-tetrahydroiso-
quinolin-6-yl]-amide,

[0389] 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
(2-acetylaminoethyl)-1.2.3,4-tetrahydroisoquinolin-6-
yl]-amide,

[0390] 9-(4-[4-[4"-trifluoromethyl-biphenyl-2-carbony-
Damino]-piperidin-1-yl }butyl)-9H-fluorene-9-carboxylic
acid-(2.2.2-trifluoroethyl)-amide,

[0391] 9-4-[4-(2-benzothiazol-2-yl-benzoylamino )pip-
eridin-1-yl]butyl ]-9H-fluorene-9-carboxylic  acid-(2,2.2-
trifluoroethyl) amide,

[0392] [1la-R]-8-[(4-cyanophenyl)methoxy]-2-cyclopen-
tyl-7-(prop-2-enyl)-2.3.11.11a-tetrahydro-6 H-pyrazino[ 1.
2blisoquinoline-1.4-dione,

[0393] [1la-R]-2-cyclopentyl-7-(prop-2-enyl)-8-[ (pyri-
din-2-yl)methoxy]-2.3.11, 1 1a-tetrahydro-6H-pyrazino[ 1.
2bJisoquinoline-1.4-dione,

[0394] 2-cyclopentyl-2-[4-(2.4-dimethylpyrido[2.3-b]in-
dol-9-yImethyl)phenyl]-N-(2-hydroxy-1-phenylethyl)ac-
etamide and

[0395] 2-cyclopentyl-N-(2-hydroxy-1-phenylethyl)-2-[4-
(quinolin-2-ylmethoxy)-phenyl]acetamide.

[0396] Besides the above, BAY13-9952, CP-10447, R
1037570 or WM-1159 is also included in the present inven-
tion.

[0397] Particularly favorable “MTP inhibiting substances”
include compounds described in the above-mentioned item
(L) wherein X is —CON(R'")—(CH,),— in particular.
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[0398] To give the compounds described in these (L) by
the names of more specific compound, the following can be
listed.

[0399] 2-phenyl-2-(2-{4-[(4-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-phenyl }-acetoxymethyl)-malonic acid
diisobutyl ester,

[0400] 2-(2-{4{ethyl-(4"-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-phenyl}-acetoxymethyl)-2-phenyl-mal-
onic acid diethyl ester,

[0401] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

[0402] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -acetoxym-
ethyl)-2-phenyl-malonic acid dimethyl ester,

[0403] 2-cyclopentyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-malonic acid diethyl ester,

[0404] 2-cyclohexyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino J-phenyl} -
acetoxymethyl)-malonic acid diethyl ester.

[0405] 2-(2-{3-dimethylcarbamoyl-4-[(4-methyl-4'-trif-
lnoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0406] 2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0407] 2{(3-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino |-phenyl }-acetoxy)-
propyl]-2-phenyl-malonic acid diethyl ester,

[0408] 2-(2-{3-dimethylcarbamoyl-4-[(5-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0409] 2-(2-{4-](5-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0410] 2-(2-{3-dimethylcarbamoyl-4-[(6-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0411] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluoromethyl-
biphenyl-2-carbonyl)-amino]-phenyl} -acetoxymethyl)-2-
phenyl-malonic acid di-2,2.2-trifluoroethyl ester,

[0412] 2-(2-{3-dimethylcarbamoyl-4-[(2'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0413] 2-(2-{5-dimethylcarbamoyl-2-fluoro-4-[(4'-trif-
luoromethyl-biphenyl-2-carbonyl)-aminoJ-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0414] 2-(2-{3-bromo-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0415] 2-(2-{3-chloro-5-dimethylcarbamoyl-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,
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[0416] 2-(2-{3-dimethylcarbamoyl-4-[(3'-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0417] 2-(2-{4-{(3'-chloro-4"-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethy! ester,

[0418] 2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -acetoxym-
ethyl)-2-(5-nitro-pyridin-2-yl)-malonic acid diethyl ester,

[0419] 2-(5-amino-pyridin-2-y1)-2-(2-{3-dimethylcar-
bamoyl-4-[ (4'-trifluoromethyl-biphenyl-2-carbonyl )-
aminoJ-phenyl } -acetoxymethyl)-malonic  acid ~diethyl
ester,

[0420] 2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluorom-

ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-pyridin-2-yl-malonic acid diethyl ester,

[0421] 2-(2-{3-chloro-5-dimethylcarbamoyl-2-fluoro-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0422] 2-(2-{3-bromo-5-dimethylcarbamoyl-2-fluoro-4-

[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0423] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl} -acetoxym-
ethyl)-2-o-tolyl-malonic acid diethyl ester.

[0424] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-m-tolyl-malonic acid diethyl ester.

[0425] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-p-tolyl-malonic acid diethyl ester,

[0426] 2-(2-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0427] 2-(3-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester,

[0428] 2-(4-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-
4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

[0429] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-phenyl-succinic acid diethyl ester,

[0430] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-aminoJ-phenyl}-acetoxym-
ethyl)-2-(2-methoxy-phenyl)-malonic acid diethyl ester,

[0431] 2-(2-{3-dimethylcarbamoyl-4-[(4"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl}-acetoxym-
ethyl)-2-(3-methoxy-phenyl)-malonic acid diethyl ester,

[0432] 2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-acetoxym-
ethyl)-2-(4-methoxy-phenyl)-malonic acid diethyl ester,

[0433] 2-(2-{4-(5.4-bis-trifluoromethyl-biphenyl-2-car-
bonyl)-amino]-3-dimethylcarbamoyl-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,
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[0434] 2-(2-{4-{(6-chloro-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0435] 2-(2-{3-dimethylcarbamoyl-4-[(6-fluoro-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0436] 22-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-tri-
fuoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester,

[0437] 2-(2-{3-dimethylcarbamoyl-4-[(5-ethoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0438] 2-(2-{3-dimethylcarbamoyl-4-[(5-isopropoxy-4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl} -
acetoxymethyl)-2-phenyl-malonic acid diethyl ester,

[0439] 22-(2-{4-[(5.4"-bis-trifluoromethyl-biphenyl-2-
carbonyl)-amino]-3-dimethylcarbamoyl-phenyl} -ac-
etoxy)-ethyl]-2-phenyl-malonic acid diethyl ester,

[0440] 2-(2-{3-dimethylcarbamoyl-4-[(6-methoxy-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester and

[0441] 2-(2-{3-dimethylcarbamoyl-4-[(3-methyl-4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

[0442] The salts of the compound constituting MTP inhib-
iting substances. Apo B secretion inhibiting substances are
preferably pharmaceutically acceptable salts, and, for
example, include salts with inorganic bases, salts with
organic bases, salts with inorganic acids, salts with organic
acids, and salts with basic or acidic amino acids. Preferable
examples of the salts with inorganic bases include alkali
metal salts such as sodium salt, potassium salt; alkaline earth
metal salts such as calcium sodium, magnesinm salt, alu-
minum salt: ammonium salts. Preferable examples of the
salts with organic bases include, salts with trimethylamine,
triethylamine. pyridine, picoline, ethanolamine, diethanola-
mine, triethanolamine, cyclohexylamine, N.N'-dibenzyleth-
ylenediamine. Preferable examples of the salts with inor-
ganic acids include salts with hydrochloric acid.
hydrobromic acid, nitric acid, sulfuric acid. phosphoric acid.
Preferable examples of the salts with organic acids include,
salts with formic acid. acetic acid. trifluoroacetic acid.
fumaric acid, oxalic acid. tartaric acid, maleic acid. citric
acid. succinic acid, malic acid, methanesulfonic acid. ben-
zenesulfonic acid, p-toluenesulfonic acid. Preferable
examples of the salts with basic amino acids include salts
with arginine, lysine and ornithine, and preferable examples
of the salts with acidic amino acids include, salts with
aspartic acid and glutamic acid.

[0443] The process of the solid pharmaceutical formula-
tion of the present invention is as follows.

1. A Granulating Process

[0444] (1) Anappropriate amount of a chemical substance
poorly soluble in water as an active ingredient, for example,
an MTP inhibiting substance is dissolved in a suitable
organic solvent such as acetone, absolute ethanol or a mixed
solvent thereof. The organic solvent should be in an amount
sufficient to dissolve a polymer substance to be added at the
next step. However, too much solvent unnecessarily used
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causes the following steps cumbersome and further
adversely affects the formulation, and accordingly it is
appropriate to use the solvent in an amount of 1 to 2 times
by weight of the polymer substance. Stirring dissolution can
be performed, for example, by using a propeller mixer.

[0445] (2) A water-soluble polymer substance is added in
an organic solvent having dissolved an appropriate amount
of the chemical substance and further mixing and stirring are
performed to sufficiently dissolve both of the chemical
substance and the water-soluble polymer substance. The
solvent may be heated if needed at this time to promote the
dissolution.

[0446] (3) Separately from this, an inorganic porous sub-
stance such as light anhydrous silicic acid as an excipient
and a disintegrating agent such as carboxymethylecellulose
calcium are mixed and stirred as required by a blending
stirrer and the like.

[0447] (4) Next, a mixture comprising the inorganic
porous substance prepared in the above-mentioned (3) and a
disintegrating agent and a solution having dissolved both of
the chemical substance and the polymer substance obtained
in (2) are mixed and granulated by a conventional method.

[0448] 1t is preferable from an operability point of view
that the solution of (2) is added and mixed to the mixture
obtained at (3). but this is not particularly limited and the
mixture of (3) may be added and mixed to the solution of (2).

(5) Next, this is granulated and subsequently subjected to
vacuum drying and the like thereby the organic solvent is
evaporated under reduced pressure or ordinary pressure.

(6) Finally. the dried granules are sized with a sieve, etc.

[0449] The organic solvent to be used at the above-
mentioned operation (1) is not particularly limited as long as
it can dissolve the chemical substance poorly soluble or
insoluble in water as an active ingredient (for example, an
MTP inhibiting substance and/or Apo B secretion inhibiting
substance) and the polymer substance, and for example,
alcohols such as methanol, ethanol. propanol. isopropyl
alcohol, butanol, monomethoxyethanol, ethylene glycol
monomethyl ether; ketones such as acetone, methylketone
or a mixture thereof can be used. Solvent of low boiling
point such as ketones such as acetone, alcohols such as
absolute ethanol is preferable, and particularly acetone,
absolute ethanol or a mixture thereof is preferable. Water
may be added if necessary.

2. Punching Step

[0450] 1f a tablet is desired. a disintegrating agent such as
carboxymethylcellulose calcium. cross-linked polyvi-
nylpovidone and a lubricant such as magnesium stearate are
added to and uniformly mixed with the sized granular
substance obtained at the above-mentioned granulating step
and punched by a conventional method to obtain a tablet.

[0451] The amount of the chemical substance to be con-
tained in the solid formulation as an active ingredient may
be different depending on drug form. administration method,
carrier, or age, body weight, etc. of the subject to be
administered and can be determined in accordance with each
of the condition and environment, and it is not particularly
limited. In the case of MTP inhibiting substance, usually it
is 0.1 to 20% (w/w), preferably 1 to 8% (w/w) to the total
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amount of the formulation. When it is 0.1% (w/w) or less.
the effect as a drug cannot be expected while when it is 20%
(w/w) or more, the effect as a solid dispersion cannot
sufficiently be exhibited.

[0452] In order to attain a sufficient effect as a solid
dispersion, the blending ratio of the water-soluble polymer
substance in the solid formulation of the present invention is
3 to 100 times, preferably 3 to 50 times, more preferably 3
to 20 times in amount by weight ratio to the chemical
substance as an active ingredient (for example, an MTP
inhibiting substance, Apo B secretion inhibiting substance),
and it is 3 to 20 times amount, more preferably 8 to 12 times
amount by weight ratio in the case of polyvinylpyrrolidone
and, in the case of hydroxypropylcellulose, particularly
preferably 6 to 15 times amount.

[0453] In order to attain a suflicient effect as a solid
dispersion of the present invention, the inorganic porous
substance is preferably 4 to 14 times amount. more prefer-
ably 6 to 13 times amount, and particularly preferably 7 to
11 times amount by weight ratio to the chemical substance
as an active ingredient (for example, an MTP inhibiting
substance, Apo B secretion inhibiting substance).

[0454] In order to attain a sufficient effect as a solid
dispersion of the present invention, the disintegrating agent
is preferably 1 to 10 times amount, and particularly prefer-
ably 3 to 7 times amount by weight ratio to the chemical
substance as an active ingredient (for example, an MTP
inhibiting substance, Apo B secretion inhibiting substance).
Preferred disintegrating agent is a cross-linked polyvinyl
pyrrolidone (crosspovidone).

[0455] The thus obtained “solid dispersion™ is dense (with
high density) and it can be used as a tablet as well as a
pharmaceutical formulation for an oral administration. 1n
addition, it may be formed into a pharmaceutical formula-
tion such as a fine grain agent, fine granules, granules,
capsules, liquid drug. When a pharmaceutical formulation
such as powders, granules or capsules is desired, such a
formulation can be easily obtained by adding a suitable
excipient, disintegrating agent. lubricant. detergent, etc. as
required to the sized drug particles obtained by the above-
mentioned method and performing preparation by a conven-
tional method. Production methods of these formulation are
known to those skilled in the art and a suitable method can
be adopted in accordance with the formulation.

[0456] Further, if a sugarcoated tablet or the like is
desired. the surface of the formulation may be coated with
a suitable coating composition.

[0457] Usually. chemical substances as a pharmaceuti-
cally active ingredient (for example, an MTP inhibiting
substance, Apo B secretion inhibiting substance) are poorly
soluble or insoluble in water and when it is orally admin-
istered, the ratio of the dosage which is really absorbed to the
blood is small and thus has a defect that bioavailability is
low. The solid pharmaceutical formulation of the present
invention, however, has excellent solubility, oral absorbency
and absorbency to the blood, and therefore, bioavailability
of the chemical substance poorly soluble in water has been
drastically improved.

[0458] Furthermore, the solid formulation of the present
invention has not only improved solubility but also main-
tained outstanding stability.

[0459] The solid formulation of the present invention can
be used in combination with other pharmaceutical formula-
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tions. For example, the solid formulation of the present
invention containing as an active ingredient, an MTP inhib-
iting substance, Apo B secretion inhibiting substance, can be
used in combination with another drug for treating hyper-
lipemia. In this case, the solid formulation of the MTP
inhibiting substance or Apo B secretion inhibiting substance
can be taken separately from the other drug for treating
hyperlipemia, or alternatively the both can be incorporated
into a combinational drug.

EXAMPLE 1

[0460] Hereinbelow, the present invention is described in
detail byway of Examples and Test Examples, but the
present invention is not limited to these.

[0461] An MTP inhibiting substance comprising a benza-
mide derivative. diethyl 2-(2-{3-dimethylcarbamoyl-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino J-phenyl } -ac-
etoxymethyl)-2-phenyl-malonate (herein below, simply
referred to as “MTP inhibition compound™) was used as a
chemical substance poorly soluble in water serving as an
active ingredient in the following Examples.

1. Granulating,
(1) Dissolution of Chemical Substance as Active Ingredient

[0462] 418.5 g of acetone and 46.5 g of absolute ethanol
(ratio by weight %: 9:1) were injected into a propeller mixer
and 30.0 g of the above-mentioned MTP inhibiting com-
pound as a chemical substance poorly soluble in water was
added to and mixed with the resulting acetone/absolute
ethanol mixture and fully dissolved.

(2) Dissolution of Polymer Substance

[0463] 300.0 g of polyvinylpyrrolidone (Povidone K30) as
a water-soluble polymer substance was gradually added to
the above-mentioned solvent having dissolved an MTP
inhibiting compound, subjected to further mixing and stir-
ring and thereby dissolved.

(3) Preparation of Excipient,

[0464] Separately from this, 239.1 g of light anhydrous
silicic acid as an excipient and 150.0 g of carboxymethyl-
cellulose calcium as a disintegrating agent were mixed using
a blending stirrer and uniformly mixed and stirred with a
blending and stirring granulator.

(4) Mixing of Excipient and Polymer Substance Solution

[0465] The organic solvent mixture prepared at step (2)
having dissolved an MTP inhibiting compound and polyvi-
nyl pyrrolidone was gradually added to the light anhydrous

silicic acid mixture prepared at step (3) until the mixture
became homogeneous.

(5) Rough Granulation

[0466] The mixture obtained in the above-mentioned (4)
was granulated by a conventional method and subsequently
dried this with a vacuum dryer.

(6) Sizing

[0467] Furthermore, sizing operation was performed by a
conventional method using a sieve having a mesh size of 600
wm to make the grain size uniform.

2. Tablet Punching

[0468] The above-mentioned granulating process was
repeated twice and 150.0 g of a cross-linked polyvinylpyr-
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rolidone (crosspovidone) as a disintegrating agent and 7.8 g
of magnesium stearate as a lubricant were uniformly mixed
with 1.438.2 g of the thus obtained granules using a W-type
mixer and then 1,200 tablets containing about 133 mg per
tablet (about 5 mg/tablet MTP inhibiting compound as an
active ingredient) were produced by tablet punching using a
rotary tablet machine.

EXAMPLE 2
Dissolution Test

[0469] Dissolution test was performed following the sec-
ond method of Japanese Pharmacopoeia dissolution test
method (paddle method, 50 rpm) using a 0.1 w/v % deaer-
ated sodium lauryl sulfate solution (900 mL, 37° C.). The
tablets (133.00 mg/tablet; containing 5 mg of bulk drug)
produced in Example 1 were put into the test solution as they
were. For referential control, the bulk drug consisting crystal
was put into the test solution as it was. The temperature was
adjusted to 37x0.1° C. The results are shown in FIG. 1.

[0470] As shown in FIG. 1, 95.45% of the solid formu-
lation of the present invention dissolved in 15 minutes while
the referential control compound (crystal) did not dissolve
even afier 60 minutes.

[0471] Considering that it is said that the food entering the
mouth will arrive at intestinum tenue for about 15 minutes
to 30 minutes, the solid formulation of the present invention
will be completely dissolved at a time point where the
present invention formulation arrives at intestinum tenue
and will be absorbed extremely efliciently by intestinum
tenue, and it may be said that this is ideal for a drug. in
particular, targeting the intestinum tenue.

[0472] 1n addition, since it has an excellent solubility, the
dosage can be reduced, that is, minimum administration is
enabled and since it has an improved solubility, the amount
of the drug migrated to the blood increases effectively. This
prevents unnecessary drug which is not decomposed in the
blood from being transferred to the liver and as a result can
prevent a risk derived from the drug (for example. possibil-
ity of fat liver by the MTP inhibiting substance) and some-
times an unexpected risk beforehand.

[0473] In addition, the effect of the improvement in solu-
bility is supposed to be derived not from the chemical
properties of the active ingredient substance but from the
mechanism in which a chemical substance as an active
ingredient forms a solid dispersion in the form of fine pieces
with a water-soluble polymer substance and the water-
soluble polymer substance in the form of fine pieces is
maintained to be adsorbed on and/or adhered to the surface
of the above-mentioned inorganic porous substance and
thereby contributes to the improvement in solubility.

[0474] Therefore, the formulation technique of the present
invention can be applied to a wide variety of the drug
compounds without being affected by the chemical proper-
ties of the drug as the active ingredient.

EXAMPLE 3

[0475] Formulation for Stability Test and Confirmation
Test of Amorphousness

[0476] Test formulations were produced in the following
method in order to confirm the stability and amorphousness
of the present solid formulation.
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[0477] In the meantime, it was considered that main cause
which affected the stability and crystallinity depended on the
combination of the water-soluble polymer substance and the
chemical substance poorly soluble in water, solid disper-
sions consisting of both of these substances were used as test
formulations. The above-described MTP inhibiting com-
pound was used as a chemical substance poorly soluble in
water.

[0478] The test formulation was prepared by adding an
appropriate amount of the MTP inhibiting compound to an
appropriate amount of a suitable solvent as shown below and
further adding a polymer substance to be tested gradually,
dissolving it enough, and performing spray drying of this.
EXAMPLE 3-1
[0479] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 15 g of polyvi-
nylpyrrolidone (Colidone 30, product of BASF) in a mixed
solvent of 108 g of acetone and 72 g of water and spray
drying.
EXAMPLE 3-2

[0480] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 50 g of polyvi-
nylpyrrolidone (Colidone 30, product of BASF) in a mixed
solvent of 270 g of acetone and 180 g of water and spray
drying.

EXAMPLE 3-3

[0481] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 15 g of hydrox-
ypropylcellulose (HPC-SSL., product of Nippon Soda) in
180 g of acetone and spray drying.

EXAMPLE 3-4

[0482] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 50 g of hydrox-
ypropyleellulose (HPC-SSL., product of Nippon Soda) in
450 g of acetone and spray drying.

EXAMPLE 3-5

[0483] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 15 g of hydrox-
ypropylmethylecellulose (TC-5EW, a product made in Shin-
Etsu Chemical) in a mixed solvent of 135 g of acetone and
60 g of water and spray drying.

EXAMPLE 3-6

[0484] A powder formulation was obtained by dissolving
5 g of the MTP inhibiting compound and 50 g of hydrox-
ypropylmethylcellulose (TC-5EW, a product made in Shin-
Etsu Chemical) in a mixed solvent of 375 g of acetone and
150 g of water and spray drying.

EXAMPLE 4
Stability Test Under Heating Condition

[0485] FEach of the powder formulations obtained in
Example 3 was tested under heating condition at 80° C. The
purity was determined by high performance liquid chroma-
tography (measured wave length: 242 nm). The state of
crystallization was estimated by powder X-ray diffraction.
The results were as shown in the following Table 1.

[0486] Here, the term “Max” in Table | means the per-
centage of the impurity which showed the highest peak
among one or more one impurities. and “Total”™ means total
percentage of all the impurities.
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TABLE 1
Stability of MTP Inhibiting Compound Powder Obtained by Spray
Drying Method
Mixing
Ratio
MTP Immediately after 80° C., Open Condition,
Inhibiting Formulation After 3 days

Compound/ _ Impurities

Impurities

Polymer Polymer Max Total State of Max Total State of
Substance Substance (%) (%) crystal (%) (%) crystal
MTP Inhibiting 028 040 0.08 0.24
Compound
PVP 1/3 028 070  Amorphous 0.34 1.35 Amorphous
(Colidone 30) 1/10 012 053 Amorphous (.19 1.09 Amorphous
HPC 008 043  Amorphous 0.25 0,69 Non-
(HPC-SSL) amorphous
/10 008 046 Amorphous 0.36  0.68 Amorphous
HPMC 1/3 012 071  Amorphous 0.41 093 Amorphous
(TC-5EW) 1/10 023 079 Amorphous 0.99 1.62 Amorphous

PVP: Polyvinylpyrrolidone (Povidone K30)
HPC; Hydroxypropylcellulose
HPMC: Hydroxypropylmethyleellulose 2910

[0487] As is apparent from the above Table 1, the formu-
lations of the present invention maintained the amorphous
state not to mention the initial state after formulation but
under heated condition at 80° C. and therefore retained
stability.

EXAMPLE 5

Confirmation of Amorphousness

[0488] In order to observe amorphous state of the formu-
lations obtained in Example 3-2, they were measured by
powder X-ray diffraction method immediately afier formu-
lation and conditions at 40° C., in one month, and at various
humidity (11%, 32%, 53%, 75%). The test was performed
by placing an appropriate amount of the sample in an
aluminum cell having a depth of 0.2 mm and by measuring

powder X-ray diflraction pattern with a scan speed of 5° per
minute. The results are shown in FIG. 2.

[0489] As is apparent from FIG. 2, the formulations of the
present invention maintained their good amorphous state
under these conditions and therefore have an excellent
stability.

EXAMPLE 6

Stability Test Under Humid Condition

[0490] Each of the powder formulations obtained in
Example 3 was tested under heating condition at 40° C.
under humid condition. The results were as shown in the
following Table 2.

TABLE 2
Stability of MTP Inhibiting Compound Powder Obtained by Spray
Drying Method
Solid Dispersion
Polymer Substance
MTP Inhibiting Immediately 40° C. 40° C.
Compound/Polymer after 11% RH 40° C. 32% RH 53% RH
Substance Formulation 1 month 1 month 1 month
MTP Inhibiting A 011
Compound B 0.40
PVP A 0.11 0.10 0.09 0.09
1/3 B 0.55 0.52 0.50 0.54
C  Amorphous  Amormphous Amaorphous Amorphous
PVP A 0.08 0.09 0.09 0.09
1/10 B 0.50 0.51 0.52 0.53
C  Amorphous  Amomphous Amorphous Amorphous
HPC A 0.08 0.08 0.10 0.09
1/3 B 0.43 045 0.50 0.50
C  Amorphous  Amormphous Amorphous Non-amorphous
HPC A 0.08 0.08 0.22 0.21
1/10 B 0.46 048 0.67 0.64
C  Amorphous Amorphous Amorphous Amorphous
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Stability of MTP Inhibiting Compound Powder Obtained by Spray

Drying Method

Solid Dispersion
Polymer Substance

MTP Inhibiting Immediately 40° C, 40° C.
Compound/Polymer after 11% RH  40° C. 32% RH 53% RH
Substance Formulation 1 month 1 month 1 month
HPMC2910 A 0.12 0.18 0.65 .19
1/3 B 0.71 0.18 0.65 1.19
C  Amorphous  Amorphous Amorphous Amorphous
HPMC2910 A 0.23 0.39 2.36 4.20
1/10 B 0.79 1.04 3.05 4.85
C  Amorphous  Amorphous Amorphous Amorphous

A; Impurities Max(%)
B; Impurities Total(%)
C; State of crystal,

RH: Relative humidity

[0491] As is apparent from the above Table 2. polyvi-
nylpyrrolidone and hydroxypropylcellulose. in particular
polyvinylpyrrolidone, showed excellent stability under vari-
ous humidity conditions.

INDUSTRIAL APPLICABILITY

[0492] As is apparent from the results of the above-
mentioned stability test, solid formulations of the present
invention, particularly solid formulations using polyvi-
nylpyrrolidone or hydroxypropylcellulose, particularly pref-
erably polyvinylpyrrolidone and further using these polymer
substances for a chemical substance as an active ingredient
(for example. an MTP inhibiting substance, Apo B secretion
inhibiting substance) in about 3 to 100 weight times, and
preferably, about 3 to 20 weight times, particularly prefer-
ably about 8 to 12 weight times in the case of PVP, and about
6 to 15 weight times in the case of HPC have outstanding
water dissolution characteristics. and, besides have an excel-
lent stability.

[0493] The solid formulation of the present invention has
an outstanding water dissolution characteristic as above, and
enables high bioavailability. This fact has three important
significances. The first is that practical use as a drug of a
number of poorly soluble chemical substances as active
ingredients, for example. MTP inhibiting substance and/or
Apo B secretion inhibiting substance has been enabled due
to the realization of high bioavailability; the second is that
due to its prompt dissolution, it can be promptly absorbed by
the intestinum tenue which is a drug absorption site, and it
selectively acts on the intestinum tenue particularly in the
case of a drug targeting the intestinum tenue; and the third
is that due to its outstandingly improved solubility the
dosage has been markedly reduced as compared with con-
ventional formulations, and burdens to the liver, and possi-
bility of side effect such as fatty liver or the side eflect which
has not been expected are reduced.

[0494] In addition, the production method in itself is
extremely simple, and besides. it is effective.

[0495] 1In this way, the solid formulation of the present
invention has surprising dissolution characteristic and is
excellent in stability and besides the production method is
simple and eflective and therefore, it can be widely applied
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to the drugs which are poorly soluble in water and have been
difficult to practical application.

[0496] Therefore, when the technique of the solid formu-
lation of the present invention is applied to, for example,
lipid absorption inhibiting substances such as MTP inhibit-
ing substances, Apo B secretion inhibiting substances, they
can be therapeutic or prophylactic agents for hyperlipemia,
arterial sclerosis, coronary artery disease. adiposis, diabetes
mellitus or hypertension superior to any of those and free of
the fears of fatty liver and unexpected side eflects.

1. A solid formulation having improved water-solubility
which comprises a chemical substance poorly soluble in
water as a pharmaceutically active ingredient, a water-
soluble polymer substance and an inorganic porous sub-
stance, characterized in that

(1) the chemical substance poorly soluble in water forms
a solid dispersion together with the water-soluble poly-
mer substance,

(2) the water-soluble polymer substance forming the solid
dispersion is in the form of fine pieces, and

(3) the water-soluble polymer substance in the form of
fine pieces is maintained to be adsorbed on and/or
adhered to the surface of the inorganic porous sub-
stance.

2. The solid formulation according to ¢laim 1, wherein the
water-soluble polymer substance is hydroxypropyleellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone, poly-
vinyl alcohol, copolyvidone, agar, dextrin, gelatin or a
mixture thereof.

3. The solid formulation according to claim 2, wherein the
water-soluble polymer substance is polyvinylpyrrolidone or
hydroxypropyleellulose.

4. The solid formulation according to claim 1, wherein the
weight ratio of the water-soluble polymer substance to the
chemical substance poorly soluble in water as a pharmaceu-
tically active ingredient is 3 to 100.

5. The solid formulation according to claim 4, wherein the
water-soluble polymer substance is polyvinylpyrrolidone,
and the weight ratio of polyvinylpyrrolidone to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 3 to 50.
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6. The solid formulation according to claim 4, wherein the
water-soluble polymer substance is hydroxypropylcellulose,
and the weight ratio of hydroxypropylcellulose to the chemi-
cal substance poorly soluble in water as a pharmaceutically
active ingredient is 6 to 15.

7. The solid formulation according to claim 1, wherein the
inorganic porous substance is calcium silicate, light anhy-
drous silicic acid, magnesium silicate, magnesium alumino-
silicate, magnesium aluminometasilicate, magnesium alu-
minum silicate, synthetic aluminum silicate, hydrated
silicon dioxide or a mixture thereof.

8. The solid formulation according to claim 7, wherein the
inorganic porous substance is light anhydrous silicic acid.

9. The solid formulation according to claim 7, wherein the
weight ratio of the inorganic porous substance to the chemi-
cal substance poorly soluble in water as a pharmaceutically
active ingredient is 4 to 100.

10. The solid formulation according to claim 1, wherein
the chemical substance poorly soluble in water as a phar-
maceutically active ingredient is a lipid absorption inhibitor.

11. The solid formulation according to claim 10, wherein
the lipid absorption inhibitor is an apolipoprotein B (Apo B)
secretion inhibitor, a triglyceride (TG) transfer protein
inhibitor or a cholesteryl ester transfer protein (CETP)
inhibitor.

12. The solid formulation according to claim 10, wherein
the lipid absorption inhibitor is an MTP inhibitor, a lipase
inhibitor or an ACAT inhibitor.

13. The solid formulation according to claim 12, wherein
the lipid absorption inhibitor is an MTP inhibitor.

14. The solid formulation according to claim 13, wherein
the MTP inhibitor is a substituted piperazine derivative or a
salt thereof.

15. The solid formulation according to claim 13, wherein
the MTP inhibitor is a benzamide derivative or a salt thereof.

16. The solid formulation according to claim 15, wherein
the MTP inhibitor is a benzamide derivative selected from
the following or a salt thereof:

4'-trifluoromethyl-biphenyl-2-carboxylic acid-(2-butyl-1.
2.3 4-tetrahydroisoquinolin-6-yl)-amide.

4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-
acetylaminoethyl)-1.2.3.4-tetrahydroisoquinolin-6-yl)-
amide,

9-[4-[4-(2.3-dihydro-1-0x0-1H-isoindol-2-yl)-1-piperidi-
nylJbutyl]-N-propyl-9H-fluorene-9-carboxamide,

2-[1-(3.3-diphenylpropyl)-4-piperidinyl]-2,3-dihydro-
1 H-isoindol-1-one,

9-[4-(4-[ 2-(4-trifluoromethylphenyl )benzoylamino Jpip-
eridin-1-yl)butyl]-N-2.2 2-trifluoroethyl-9H-fluorene-
9-carboxamide,

4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(1H-[1,
2. 41triazol-3-ylmethyl)-1.2.3 4-tetrahydroisoquinolin-
6-yl]-amide,

4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-
acetylaminoethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-
amide,

9H-(4- 4-[4'-trifluoromethyl-biphenyl-2-carbonyl]
amino]-piperidin-1-y1}butyl)-9H-fluorene-9-carboxy-
lic acid-(2.2.2-trifluoroethyl)-amide,
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9-[4-[4-(2-benzothiazol-2-yl-benzoylamino)piperidin-1-
yl]butyl]-9H-fluorene-9-carboxylic acid-(2,2.2-trifluo-
roethyl)amide,

[11a-R]-8-[(4-cyanophenyl)methoxy]-2-cyclopentyl-7-
(prop-2-enyl)-2,3,11,1la-tetrahydro-6H-pyrazino[ 1,
2bJisoquinoline-1.4-dione,

[11a-R]-2-cyclopentyl-7-(prop-2-enyl)-8-[ (pyridin-2-yl-
ymethoxy]-2,3,11,11a-tetrahydro-6H-pyrazino[ 1,2b]
isoquinoline-1.4-dione,

2-cyclopentyl-2-[4-(2,4-dimethylpyrido[2.3-b]indol-9-y1-
methyl)phenyl]-N-(2-hydroxy-1-phenylethyl)aceta-
mide and

2-cyclopentyl-N-(2-hydroxy-1-phenylethyl)-2-[4-(quino-
lin-2-ylmethoxy)-phenylJacetamide.
17. The solid formulation according to claim 15, wherein
the benzamide derivative is an ester compound represented
by the following general formula (1):

(1)

r2 R? (0]
)l\ |
R
R3 R?

wherein R" and R? are a hydrogen atom, a C,_, alkyl group,
a Cs_; cycloalkyl group, a C, 4 alkoxy group, a halo C,
alkyl group. a halo C, ; alkyloxy group, a C,_,, aryl group
which may be substituted, a C,_, 4 aralkyl group which may
be substituted. a C,_,, aryloxy group which may be substi-
tuted, a C,_,, aralkyloxy group which may be substituted, a
C,_, 5 arylcarbonyl group which may be substituted, a het-
erocyclic group which may be substituted. a C,_, alkoxy-
carbonyl group, a halogen atom, a C,_4 alkenyl group or
—N(R*)(R*). wherein R* and R*' may be the same or
different, and are a hydrogen atom or a C,_, aryl group
which may be substituted:; ring A is a C,_,, aryl group, a
heterocyclic group or

¢ o b %

\ 7/ \ 7/

X is —CON(R'")—(CH,),—, wherein R'? is a hydrogen
atom, a C,_, alkyl group or a C,_- cycloalkyl group, and n is
0 or an integer of 1 to 3; R* and R* may be the same or
different, and are a hydrogen atom, a hydroxyl group, a
halogen atom. a C,_ alkyl group which may be substituted.
a C, 4 alkoxy group, a halo C, 4 alkyl group, a C, 4
aralkyloxy group, a C,_; acyl group, a heterocyclic group
which may be substituted, —CON(R'")(R"?), wherein R"'
and R'? may be the same or different, and are a hydrogen
atom, a C,_, alkyl group. a C,_,, aryl group which may be
substituted, a C_, ; aralkyl group which may be substituted
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or a C,_ 4 alkoxy group, or may form, together with the
nitrogen atom to which they are bonded,

: / \
—N Ol or —N o
C N

wherein p is 0 or an integer of 1 to 2. —(CH,),—
N(R'3*)(R'). wherein R'* and R'* may be the same or
different. and are a hydrogen atom, a C, , alkyl group, a C, -
alkoxycarbonyl group or a C, . acyl group. or may lorm.
together with the nitrogen atom to which they are bonded.

=
—N (o or —N 0.
N

wherein p is the same meaning as above, and q is 0 or an
integer of 1 to 3, or —CO(R"?), wherein R'® is a hydroxyl
group, a C, ¢ alkoxy group, a C,_ , aryloxy group which
may be substituted, a C,_,; aralkyloxy group which may be
substituted or a C,_; alkyl group: ring B is

0 (0] N

7 Y7 7
N N 0

<N . ¥
sy 7

wherein K is 0 or an integer of 1 to 2. or ring B may form.
together with R*, R'” and the nitrogen atom to which R'? is
bonded,
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or

Alk1' is alkandiyl or alkendiyl; Alk1? is alkandiyl or alk-
endiyl; 1 is O or an integer of 1 to 3; m is O or an integer of
1to3:Disa C,_,alkyl group, a C,_, alkenyl group, a C, -
alkoxycarbonyl group, —N(R**)—CO(R*), wherein R** is
a hydrogen atom ora C,_, alkyl group. and R? isa C_, , aryl
group or a C,_, aralkyl group, or the following formula:

RE

wherein R®, R® and R” may be the same or different, and are
a hydrogen atom, a C,_ alkyl group. a C,_, alkoxy group, a
C,_; alkoxycarbonyl group, a carboxyl group, a halogen
atom, a cyano group, a nitro group, a halo C,_ alkyl group,
a C,_sacyl group, a hydroxyl group, an amino group, a C, 4
aryl group which may be substituted or —(CH,)-
CON(R'®)(R'7), wherein R'® and R'7 may be the same or
different, and are a hydrogen atom, a C,_, alkyl group, and
or a halo C,_; alkyl group, and r is 0 or an integer of 1 to 3;
ring C is a C, , aryl group, a C,_ ; arylcarbonylamino
group, a Cg 5 aralkylcarbonylamino group, a hetero ring
residue, a C,_; cycloalkyl group or a C,_, 4 aralkyl group, or
ring C may form, together with R” and R®,

.O ;

R® and R? may be the same or different, and are a hydrogen
atom, a C,_ alkyl group, a Cg_,, aryl group which may be
substituted, a hydroxy C,_4 alkyl group, —CON(R'*)(R'?),
wherein R'® and R'? may be the same or different, and are
a hydrogen atom, a C,_; alkyl group. a C,; cycloalkyl
group, a halo C,_; alkyl group, a C,_, , alkoxyalkyl group or
aC,_,, aryl group which may be substituted, —COO(R*”) or
—(CH,).—OCO(R?®), wherein R*” is a hydrogen atom, a
C,, alkyl group or a C;_; cycloalkyl group, and s is 0 or an
integer of 1 to 3, or —N(R*')(R*?), wherein R*" and R*?
may be the same or different, and are a hydrogen atom, a
C,, alkyl group, a C, 4 acyl group or a C,_4 alkylsulfonyl
group, or R*' and R** may form, together with the nitrogen
atom to which they are bonded,
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(0]

or R® and R together may form a C,_, cycloalkyl group, or
a prodrug thereofl, or a pharmaceutically acceptable salt
thereof.

18. The solid formulation according to claim 15, wherein
the benzamide derivative is a compound selected from the
following:

2-phenyl-2-(2-{4-[(4'-trifluoromethyl-biphenyl-2-carbo-
nyl)-amino]-phenyl}-acetoxymethyl)-malonic acid
diisobutyl ester,

2-(2-{4-ethyl-(4'-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-phenyl}-acetoxymethyl)-2-phenyl-malonic
acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-
phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-
phenyl-malonic acid dimethyl ester,

2-cyclopentyl-2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-malonic acid diethyl ester,

2-cyclohexyl-2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl}-ac-
etoxymethyl)-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4- (4-methyl-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (5-methyl-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

2-[3-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-bi-
phenyl-2-carbonyl)-amino]-phenyl}-acetoxy)-propyl]-
2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (5-methoxy-4'"-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{4-(5-chloro-4'-trifluoromethyl-biphenyl-2-carbo-
nyl)-amino]-3-dimethylcarbamoyl-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (6-methyl-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-
phenyl-malonic acid di-2,2,2-trifluoroethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (2'-fluoro-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,
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2-(2-{5-dimethylcarbamoyl-2-fluoro-4-[(4"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-bromo-5-dimethylcarbamoyl-4-[ (4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethy] ester,

2-(2-{3-chloro-5-dimethylcarbamoyl-4-[ (4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl }-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[(3'-fluoro-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl } -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{4-(3'-chloro-4'-trifluoromethyl-biphenyl-2-carbo-
nyl)-amino]-3-dimethylcarbamoyl-phenyl}-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-aminoJ-phenyl} -acetoxymethyl)-2-(5-
nitro-pyridin-2-yl)-malonic acid diethyl ester.

2-(5-amino-pyridin-2-y1)-2-(2-{3-dimethylcarbamoyl-4-
[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phe-
nyl}-acetoxymethyl)-malonic acid diethyl ester.

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-aminoJ-phenyl} -acetoxymethyl)-2-
pyridin-2-yl-malonic acid diethyl ester,

2-(2-{3-chloro-5-dimethylcarbamoyl-2-fluoro-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino ]-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethy] ester,

2-(2-{3-bromo-5-dimethylcarbamoyl-2-fluoro-4-[ (4'-trif-
luoromethyl-biphenyl-2-carbonyl)-amino ]-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl}-acetoxymethyl)-2-o-
tolyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl} -acetoxymethyl)-2-m-
tolyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-aminoJ-phenyl} -acetoxymethyl)-2-p-
tolyl-malonic acid diethyl ester,

2-(2-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-4-[(4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -
acetoxymethyl)-malonic acid diethyl ester,

2-(3-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-4-[ (4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -
acetoxymethyl)-malonic acid diethyl ester.

2-(4-chloro-phenyl)-2-(2-{3-dimethylcarbamoyl-4-[ (4'-
trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl } -
acetoxymethyl)-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-

nyl-2-carbonyl)-aminoJ-phenyl} -acetoxymethyl)-2-
phenyl-succinic acid diethyl ester.

2-(2-{3-dimethylcarbamoyl-4-[(4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-aminoJ-phenyl} -acetoxymethyl)-2-(2-
methoxy-phenyl)-malonic acid diethyl ester.
PENN EX. 2114
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2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-(3-
methoxy-phenyl)-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (4'-trifluoromethyl-biphe-
nyl-2-carbonyl)-amino]-phenyl }-acetoxymethyl)-2-(4-
methoxy-phenyl)-malonic acid diethyl ester,

2-(2-{4-[(5.4"-bis-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-3-dimethylcarbamoyl-phenyl }-acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{4-(6-chloro-4'-trifluoromethyl-biphenyl-2-carbo-
nyl)-amino]-3-dimethylcarbamoyl-phenyl } -acetoxym-
ethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (6-fluoro-4'-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-pheny!} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-[2-(2-{3-dimethylcarbamoyl-4-[(5-methyl-4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl}-ac-
etoxy)-ethyl -2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[(5-ethoxy-4'"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (5-isopropoxy-4'-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester,

2-[2-(2-{4-[(5.4'-bis-trifluoromethyl-biphenyl-2-carbo-
nyl)-amino]-3-dimethylcarbamoyl-phenyl }-acetoxy)-
ethyl]-2-phenyl-malonic acid diethyl ester,

2-(2-{3-dimethylcarbamoyl-4-[ (6-methoxy-4"-trifluo-
romethyl-biphenyl-2-carbonyl)-amino]-phenyl}-ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester and

2-(2-{3-dimethylcarbamoyl-4-[ (3-methyl-4"-trifluorom-
ethyl-biphenyl-2-carbonyl)-amino]-phenyl} -ac-
etoxymethyl)-2-phenyl-malonic acid diethyl ester.

19. A method of making a solid formulation having
improved water-solubility which comprises a chemical sub-
stance poorly soluble in water as a pharmaceutically active
ingredient, a water-soluble polymer substance and an inor-
ganic porous substance, characterized in that

(1) the chemical substance poorly soluble in water forms
a solid dispersion together with the water-soluble poly-
mer substance,

(2) the water-soluble polymer substance forming the solid
dispersion is in the form of fine pieces, and

(3) the water-soluble polymer substance in the form of
fine pieces is maintained to be adsorbed on and/or
adhered to the surface of the inorganic porous sub-
stance, the method comprising mixing and stirring a
solution obtained by dissolving the substance poorly
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soluble in water as an active ingredient and the water-
soluble polymer substance in an organic solvent with
the inorganic porous substance and then granulating
and drying the mixture.

20. The method according to claim 19. wherein the
water-soluble polymer substance is hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone, poly-
vinyl alcohol, copolyvidone, agar, dextrin, gelatin or a
mixture thereof.

21. The method according to claim 20, wherein the
water-soluble polymer substance is polyvinylpyrrolidone or
hydroxypropylcellulose.

22. The method according to claim 19, wherein the weight
ratio of the water-soluble polymer substance to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 3 to 100.

23. The method according to claim 22, wherein the
water-soluble polymer substance is polyvinylpyrrolidone,
and the weight ratio of polyvinylpyrrolidone to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 3 to 50.

24. The method according to claim 22, wherein the
water-soluble polymer substance is hydroxypropylcellulose.
and the weight ratio of hydroxypropylcellulose to the chemi-
cal substance poorly soluble in water as a pharmaceutically
active ingredient is 6 to 15.

25. The method according to claim 19. wherein the
inorganic porous substance is calcium silicate, light anhy-
drous silicic acid, magnesium silicate, magnesium alumino-
silicate, magnesium aluminometasilicate, magnesium alu-
minum silicate, synthetic aluminum silicate, hydrated
silicon dioxide or a mixture thereof.

26. The method according to claim 25, wherein the
inorganic porous substance is light anhydrous silicic acid.

27. The method according to claim 19, wherein the weight
ratio of the inorganic porous substance to the chemical
substance poorly soluble in water as a pharmaceutically
active ingredient is 4 to 100.

28. The method according to claim 19, wherein the weight
ratio of the organic solvent to the water-soluble polymer
substance is 1 to 2.

29. The method according to claim 19, wherein the
chemical substance poorly soluble in water as a pharmaceu-
tically active ingredient is a lipid absorption inhibitor.

30. The method according to claim 29, wherein the lipid
absorption inhibitor is an apolipoprotein B (Apo B) secre-
tion inhibitor, a triglyceride (TG) transfer protein inhibitor
or a cholesteryl ester transfer protein (CETP) inhibitor.

31. The method according to claim 29, wherein the lipid
absorption inhibitor is an M'TP inhibitor, a lipase inhibitor or
an ACAT inhibitor.

32. The method according to claim 31, wherein the lipid
absorption inhibitor is an MTP inhibitor.
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