
OP-09169-PCT DESCRIPTION MELANIN PRODUCTION INHIBITOR TECHNICAL FIELD
[0001]The present invention relates to a melanin production inhibitor, and an
external preparation for skin which includes the same, such as a cosmetic.
BACKGROUND ART [0002]Prevention and amelioration of skin symptoms such as age
spots, freckles, and pigmentation, which are caused by factors such as
increasing age, stress, and ultraviolet rays, are very important concerns
especially for women.        In order to respond to such concerns, a variety
of skin-whitening agents have been developed heretofore. For example,
skin-whitening agents each including ascorbates, hydrogen peroxide, colloidal
sulfur, glutathione, hydroquinone, or catechol have been developed (for
example, see Non Patent Document 1 and Non Patent Document 2).        However,
it is known that any of the skin-whitening agents are not effective for some
symptoms. However, the reasons are not known in detail. Further, some of the
skin-whitening agents are shown to have safety problems. In addition,
miconazole and clotrimazole, which are known as  OP-09 169-POT antimycotics,
have been reported to have tyrosinase inhibitory activities (Patent Documents
2 and 3). However, miconazole and clotrimazole each have a high antimycotic
activity, and hence it is problematic in safety to use the compounds in an
external preparation for skin such as a cosmetic. 



In this context, development of a novel skin-whitening agent which has an
excellent skin-whitening effect and is highly safe has been desired. (0003]On
the other hand, a sterically-bulky aromatic group  (in particular, a
diphenylmethyl group or a triphenylmethyl group) or an aromatic heterocyclic
group is widely known as an effective protective group for a hydroxyl group or
an amino group in synthesis of an organic low-molecular-weight compound, a
peptide, and a nucleic acid (for example, see Non Patent Document 3 and Non
Patent Document 4) . An intermediate compound obtainedby using such protective
group (for example, see Non Patent Document 5 and Non Patent Document 6) is
applied to organic syntheses on a wide range of scales from a laboratory scale
to an industrial scale. [0004]Further, it has been reported that some of
compounds each having a chemical structure including a sterically-bulky
substituent such as a substituted diphenylmethyl group or triphenylmethyl
group have biological activities such as an antitumor activity (for example,
see Non Patent Document 5), an antimycotic effect (for example, see Patent
Document 1), an antihistaminic effect (for example, see Non Patent Document
6),  OP-C9169-PCT a dopamine uptake inhibitory effect (for example, see Non
Patent Document 7), and a calcium antagonistic effect (for example, see Non
Patent Document 8). [0005] [Patent Document 1] JP 09-255634 A [Patent Document
21 WO 02/060404 Al [Patent Document 3] KR 10-2004-0007044-A [0006]  [Non
Patent Document 1] EditedbyKatsuyuki Takeda et. al., "Utility, Evaluation
Technology and Future Perspective of Cosmetics", published by YAKUJI NIPPO
LIMITED. (2001)  [Non Patent Document 2] Yoshiyukd Ohmori, FRAGRANCE JOURNAL,
extra edition, No. 14, 1995, 118-126 



[Non Patent Document 3] Theodora W. Green, Protective Groups in Organic
Synthesis, A Wiley-Interscience Publication. : 1981, P173-176 and P273-274
[Non Patent Document 4] Nobuo Izumiya, Tetsuo Kato, Haruhiko Aoyagi, Michinori
Waki, Basic and Experiment of Peptide Synthesis : MARUZEN Co., Ltd., 1985, P38
[Non Patent Document 5] Naohisa Ogo et. al., Bioorganic & Medicinal Chemistry,
17(14), 3921-3924 (2007)  [Non Patent Document 6] Sasse A., et. al.,
Bioorganic & Medicinal Chemistry, 8(5), 1139-1149 (2000)  [Non Patent Document
7] Dutta AK. et. al., Sioorganic & Medicinal Chemistry, 11(17), 2337-2340
(2001)  OP-C9269-PCT  [Non Patent Document 8] Shanklin JR Jr., et al., J. Med.
Cher-, 34(10), 3011-3022 (1991) Summary of Invention Technical Problem
[0007]An object of the present invention is to provide a novel melanin
production inhibitor. Another object of the present , invention is to provide
a melanin production inhibitor which has an excellent inhibitory effect on
melanin production and is highly safe. Still another object of the present
invention is to provide an external preparation for skin which has an
excellent inhibitory effect on melanin production and is highly safe. Solution
to Problem [0008]The inventors of the present invention have found out 



that, of compounds each having a chemical structure including a
sterically-bulky substituent such as a substituted diphenylmethyl group or
triphenylmethyl group, specific compound groups have a inhibitory effect on
melanin production, and thus have completed the present invention. That is,
the present invention is as follows. [0009] <I> A melanin production inhibitor
(hereinafter, referred to as "the melanin production inhibitor of the present
invention"), comprising a compound represented by the following general
formula (1) (excluding clotrimazole) and/or a pharmacologically acceptable
salt thereof.  OP-C9169-PCT [0010] [Chem. 1] Ai R1 II A2 )rnX R3 A3 R2 (1)
[0011]In the general formula (1), Al, A2, and A3 are each independently
selected from a hydrogen atom, an aryl group which may have a substituent, and
an aromatic heterocyclic group which may have a substituent, provided that at
least one, of Al, A2, and A3 is selected from the aryl group and the aromatic
heterocyclic group, and a total number of carbon atoms included in Al, A2, and
A3 is 6 to 50;         when two or more of Al, A2, and A3 each represent the
aryl or the aromatic heterocyclic groups, the adjacent two aryl groups or
aromatic heterocyclic groups may be bound to each other via an alkyl chain or
an alkenyl chain to further form a ring; m represents an integer of 0 to 2; X
represents a hetero atom, a hydrogen atom, or a carbon atom; 



R1 and R2 are each independently selected from ahydrogen atom and oxo,
provided that, when one of R1 and R2 represents the oxo, the other is absent;
R3 is selected from a hydrogen atom, and a hydrocarbon group having 1 to 8
carbon atoms, in which part of hydrogen atoms or carbon  OR-C9169-PCT atoms
may be substituted by a hetero atom, and a number of R3's corresponds to a
number of X's;         provided that, when two or more R3's are present, the
R3's are each independent of each other, and when two or more R3's are
present, the adjacent two R3's may be bound to each other to form a ring
together with X; and         a terminal of R3 may be bound to a carbon atom to
which Al, A2, and A3 are bound, thereby forming a ring. [0012]<2> An external
preparation for skin for melanin production inhibition (hereinafter, referred
to as "the external preparation for skin of the present invention"),
comprising the melanin production inhibitor according to Item <1>.         <3>
The external preparation for skin according to Item <2>, comprising the
melanin production inhibitor in an amount of 0.001 w/w % to 10 w/w % with
respect to a total amount of the external preparation for skin.        <4> The
external preparation for skin according to Item <2> or <3>, wherein the
external preparation for skin is a cosmetic. [0013] <5> Use of a compound
represented by the following general formula (1) (excluding clotrimazole)
and/or a pharmacologically acceptable salt thereof in manufacture of a melanin
production inhibitor.        <6> Amethod of inhibiting melanin production,
administering a compound represented by the following general formula (1)
(excluding clotrimazole ) and/or a pharmacologically acceptable salt
OP-C9169-PCT 



thereof for a subject requiring melanin production inhibition. ADVANTAGEOUS
EFFECTS OF INVENTION [0014]The melanin production inhibitor of the present .
invention has an excellent inhibitory effect on melanin production. Further,
the melanin production inhibitor of the present invention is highly safe, and
hence is suitable as a component of an external. preparation for skin.
The external preparation for skin of the present invention has an excellent
inhibitory effect on melanin production and is highly safe. Therefore, the
external preparation for skin of the present invention is suitable as an
external preparation for skin which is used for melanin production inhibition,
in particular, as a cosmetic. DESCRIPTION OF EMBODIMENTS [0015]The melanin
production inhibitor of the present invention includes a compound represented
by the general formula (1) (excluding clotrimazole) and/or a pharmacologically
acceptable salt thereof. [0016]The symbols in the general formula (1) are
described below.         Inthegeneralformula(1), Al,
A2,andA3areeachindependently selected from a hydrogen atom, an aryl group
which may have a substituent, and an aromatic heterocyclic group which may
have a  OP-C9169-20T substituent. However, at least one of Al, A2, and A3 is
selected from the aryl group and the aromatic heterocyclic group, and a total
number of carbon atoms included in Al, A2, and A3 is 6 to 50. [0017]The aryl
group is preferably selected from phenyl, 



biphenyl, and naphthyl. The aromatic heterocyclic group is preferably selected
from pyridyl and quinolyl.          Al, A2, and A3 are more preferably
selected from phenyl and pyridyl.          A preferred combination of Al, A2,
and A3 is as follows: all of Al, A2, and A3 each represent phenyl or pyridyl;
two of Al, A2, and A3 each represent phenyl or pyridyl, and the other
represents a hydrogen atom; one of Al, A2, and A3 represents naphthyl, one of
the others represents phenyl or pyridyl, and the other represents a hydrogen
atom; and one of Al, A2, and A3 represents quinolyl, one of the others
represents phenyl or pyridyl, and the other represents a hydrogen atom.
[0018]Further, in the case where the aryl or aromatic heterocyclic group has a
substituent, the substituent is preferably selected from fluor,
trifluoromethyl, hydroxyl, amino, a linear or branched alkyl having 1 to 8
carbon atoms, a linear or branched alkyloxy having 1 to 8 carbon atoms, a
linear or branched alkylamino having 1 to 8 carbon atoms, a linear or branched
dialkylamino having 2 to 8 carbon atoms, a linear or branched acyl having 2 to
9 carbon atoms, and a linear or branched acyloxy having 2 to 9 carbon atoms.
The number of carbon atoms included in the alkyl, alkyloxy,  OP-C9169-PCT or
alkylamino is preferably 1 to 4, more preferably 1 or 2. The number of carbon
atoms included in the dialkylamino is preferably 2 to 5, more preferably 2 to
4. The number of carbon atoms included in the acyl or acyloxy is preferably 2
to 5, more preferably 2 or 3. 



The substituent is preferably selected from hydroxyl, an alkyl having 1 to 4
carbon atoms, and an alkyloxy having 1 to 4 carbon atoms, more preferably
selected from hydroxyl, methyl, and methoxy.        In addition, in the case
where the aryl or aromatic heterocyclic group has a substituent, the number of
the substituent included in one aryl or aromatic heterocyclic group is
preferably 3 or less, more preferably 2 or less. [0019]The total number of
carbon atoms included in Al, A2, and A3 is preferably 12 to 36, more
preferably 18 to 30.        Further, when two or more of Al, A2, and A3 each
represent the aryl or aromatic heterocyclic group, the adjacent two aryl
groups or aromatic heterocyclic groups may be bound to each other via an alkyl
chain or an alkenyl chain to further form a ring. In this case, the number of
carbon atoms included in the alkyl chain or alkenyl chain is preferably 2 to
3. [0020]In the general formula (1), m represents an integer of 0 to 2. m
preferably represents 0. [00211In the general formula (1), the group
represented by the following general formula is preferably as follows.
[00221[Chem. 2]  0E3-C9169-PCP A1 A2-C 13 [0023]Tripheny1methyl; 



[diphenyl(fluorophenyl) ]methyl, [bis(fluorophenyl)phenyl]methyl,
tris(fluorophenyl)methyl, [diphenyl(trifluoromethylphenyi) ]methyl,
[bis(trifluoromethylphenyl)phenyl]methyl, tris(trifluoromethylphenyl)methyl;
[diphenyl(hydroxyphenyl) Imethyl, [bis(hydroxyphenyl)phenyl]methyl,
tris(hydroxyphenyi)methyl;        [diphenyl(methylphenyl)jmethyl,
[bis(methylphenyl)phenyl]methyl, tris(methylphenyl)methyl,
[diphenyl(ethylpheny1)]methyl, [bis(ethylphenyl)phenyl]methyl,
is(ethylphenyl)methyl, [diphenyl(propylphenyrnmethyl,
[bis(propylphenyl)phenyl]methyl, tris(propylphenyl)methyl,
[dipheny1(butylphenyrnmethyl, [bis(butylphenyl)phenyl]methyl,
tris(butylphenyi)methyl;         [diphenyl(methoxypheny1)]methyl,
[bis(methoxyphenyl)phenyl]methyl, tris(methoxyphenyl)methyl,
[diphenyl(ethoxyphenyl)jmethyl, [bis(ethoxyphenyl)phenyl]methyl,
tris(ethoxyphenyl)methyl, [diphenyl(propyloxyphenyrnmethyl,
[bis(propyloxyphenyl)phenyi]methyl, tris(propyloxyphenyl)methyl,
[diphenyl(butoxyphenyrnmethyl, [bis(butoxyphenyl)phenylimethyl,  OP-C9169-PcT
tris(butoxyphenyi)methyl; [0024][bis(aminophenyl)phenyl]methyl,
tris(aminopheny1)methyl, [(aminophenyl)diphenyl]methyl;
[diphenyl(N-methylaminophenyl)Imethyl, [bis(N-methylaminophenyl)phenyl]methyl,
tris(N-methylaminophenyl)methyl, [diphenyl(N-ethy1amiflophenyrnmethyl,
[bis(N-ethylaminophenyl)phenyl]methyl, tris(N-ethylaminophenyl)methyl,
[diphenyl(N-propylaminophenyrnmethyl, [bis(N-propylaminophenyl)phenyl]methyl,
tris(N-propylaminopheny1)methyl, [diphenyl(N-butylaminopheryl)mmethyl,
[bis(N-buty1aminophenyl)phenyl]methyl, tris(N-butylaminophenyl)methy1;
[diphenyl(N,N-dimethylaminopheny1)]methyl,
[bis(N,N-dimethylamirophenyl)phenyl]methyl,
tris(N,N-dimethylaminophenyl)methyl, [diphenyl(N,N-diethylaminophenyrnmethyl,
[bis(N,N-diethy1aminophenyl)phenyl]methyl, tris(N,N-diethylaminophenyl)methyl,
[diphenyl(N,N-dipropylaminophenyrnmethyl,
[bis(N,N-dipropylaminophenyl)pheny1]methyl,
tris(N,N-dipropylaminophenyl)methyl, [diphenyl(N,N-dibutylamirophenyrnmethyl,
OP-09169-PCT [bis(N,N-dibutylaminophenyl)phenyl]methyl,
tris(N,N-dibutylaminophenyl)methyl; 



[0025]diphenylmethyl;         [(fluorophenyl)phenyl]methyl,
bis(fluorophenyi)methyl, bis(trifluoromethylphenyi)methyl,
[(trifluoromethYlphenyl)phenyllmethyl; [(hydroxyphenyl)phenyl]methyl,
bis(hydroxyphenyl)methyl;         [(methylphenyl)phenyl]methyl,
bis(methylphenyl)methyl, Nethylphenyl)phenylimethyl, bis(ethylphenyl)methyl,
[(propylphenyl)phenyflmethyl, bis(propylphenyl)methyl,
[(butylphenyl)phenyl]methyl, bis(butylphenyl)methyl;
[(methoxyphenyl)phenyl]methyl, bis(methoxyphenyl)methyl,
[(ethoxyphenyl)phenylimethyl, bis(ethoxyphenyl)methyl,
[(propyloxyphenyl)phenyl]methyl, bis(propyloxyphenyl)methyl,
[(butoxyphenyl)phenylimethyl, bis(butoxyphenyl)methyl;
[(aminophenyl)phenyl]methyl, bis(aminophenyl)methyl;
[(N-methylaminophenyl)phenyl]methyl, bis(N-methylaminophenyl)methyl,
[(N-ethylaminophenyl)phenyllmethyl, bis(N-ethylphenyl)methyl,
[(N-propylaminophenyl)phenyl]methyl, bis(N-propylaminophenyl)methyl,
[(N-butylaminophenyl)phenyl]methyl, bis(N-butylaminophenyl)methyl,
[(N,N-dimethylaminophenyl)phenyl]methyl, bis(N,N-dimethylaminophenyl)methyl,
OP-09169-PCT [(N,N-diethylaminophenyl)phenyl]methyl,
bis(N,N-diethylaminophenyl)methyl, [(N,N-dipropylamincphenyl)phenyl]methyl,
bis(N,N-dipropylaminophenyl)methyl, [(N,N-dibutylaminophenyl)phenylimethyl,
bis(N,N-dibutylaminophenyl)methyl;  [0026][(naphthyl)phenylimethyl,
bis(naphthyl)methyl,  [diphenyl(naphthyrnmethyl, [bis(naphthyl)phenyl]methyl,
tris(naphthyl)methyl;        [(biphenyl)phenyl]methyl, bis(biphenyl)methyl,
[(biphenyl)diphenyl]methyl, [bis(biphenyl)phenylimethyl, tris(biphenyl)methyl;



[phenyl(pyridyl)]methyl, bis(pyridyl)methyl, (diphenyl(pyridyl)Imethyl,
[bis(pyridyl)phenyl]methyl, and tris(pyridyl)methyl. [0027]Of those, there are
more preferably given the following groups. Triphenylmethyl;
[diphenyl(hydroxyphenyl)]methyl, [bis(hydroxyphenyl)phenyl]methyl,
tris(hydroxyphenyl)methyl;        [diphenyl(methylphenyrnmethyl,
[bis(methylphenyl)phenyllmethyl, tris(methylphenyl)methyl;
[diphenyl(methoxyphenyrnmethyl, [bis(methoxyphenyl)phenyl]methyl,
tris(methoxyphenyl)methyl; [0028]diphenylmethyl;  OP-09169-PCT
[(hydroxyphenyl)phenyllmethyl, bis(hydroxyphenyl)methyl;
((methylphenyl)phenyllmethyl, bis(methylphenyl)methyl;
[(methoxyphenyl)phenyl]methyl, bis(methoxyphenyl)methyl;
[0029][(naphthyl)phenyl]methyl; [(biphenyl)phenyl]methyl;
Ediphenyl(pyridyrnmethyl, [bis(pyridyl)phenyl]methyl, and tris(pyridyl)methyl.
[00301In the general formula (1), X represents a hetero atom, 



a hydrogen atom, or a carbon atom. X preferably represents a hetero atom or a
carbon atom. The hetero atom is preferably a nitrogen atom or an oxygen atom.
[0031]In the general formula (1), R1 and R2 are each independently selected
from a hydrogen atom and oxo. However, when one of R1 and R2 represents the
oxo, the other is absent.  [0032]In the general formula (1), R3 is selected
from a hydrogen atom, or a hydrocarbon group having 1 to 8 carbon atoms, in
which part of hydrogen atoms or carbon atoms may be substituted by a hetero
atom- Here, in the case where part of carbon atoms in a hydrocarbon group
is/are substituted by a hetero atom, the number of carbon atoms included in
the hydrocarbon group is defined as a number when it is assumed that such
substitution has not been made. The number of R3's corresponds to the number
of X's. When two or more R3's are present, the R3's are each independently of
each other.        The number of carbon atoms included in the hydrocarbon
group is preferably 1 to 6.  OP-C9169-PCT [0033]The hydrocarbon groupmay be
linear, branched chain-li ke, or cyclic.       Further, the cyclic hydrocarbon
group includes a group in which, when two or more R3's are present, the
adjacent two R3's are bound to each other to form a ring together with X.
In addition, the terminal of R3 may be bound to a carbon atom to which Al, A2,
and A3 are bound, thereby forming a ring. [0034]In the case where the hydrogen
atom, or part of hydrogen atoms or carbon atoms is substituted by a hetero
atom, the hetero atom is preferably a nitrogen atom or an oxygen atom. The
number of the substituted atom is preferably 0 to 4, more preferably 1 to 3.
[0035]In the general formula (1), -X-R3 is preferably 



represented by the following general formula (2). [0036][Chem. 3] .""Rit I Rs
2 R6(2) [0037]In the general formula (2), X1 represents a carbon atom or a
nitrogen atom. X1 preferably represents a nitrogen atom.  [0038] In the
general formula (2), R4 and R5 are bound to each other to form,
togetherwithXi, a heterocyclic ring or hydrocarbon ring which has 2 to 8
carbon atoms and may have a substituent. Here, the number of the carbon atoms
is different from one defined for the number of the carbon atoms included in
R3 in the general formula  0P-09169-KT  (1), and is defined as an actual
number of the carbon atoms. [0039]In the case where the heterocyclic ring or
hydrocarbon ring has a substituent, the substituent is preferably selected
from an alkyl having 1 to 4 carbon atoms, an alkyloxy having 1 to 4 carbon
atoms, hydroxyl, amino, and oxo. Further, in this case, the number of the
substituent is preferably 1 to 3, more preferably 1 or 2.  [0040]Here, the
heterocyclic ring includes any of an aromatic heterocyclic ring, a
non-aromatic unsaturated heterocyclic ring, and a saturated heterocyclic ring.
The heterocyclic ring is Preferably a saturated heterocyclic ring. Further,
the number of the carbon atoms included in the heterocyclic ring is preferably
3 to 5, more preferably 4 or 5.        Examples of the aromatic heterocyclic
ring include pyrrole, imidazole, and pyrazole. 



Preferred examples of the aromatic heterocyclic ring having a substituent
include methylpyrrole and methylimidazole. [0041]Examples of the non-aromatic
unsaturated heterocyclic ring include pyrroline, imidazoline, and pyrazoline.
Preferred examples of the non-aromatic unsaturated heterocyclic ring having a
substituent include methylpyrroline and methyl imidazoline. [0042]Examples of
the saturated heterocyclic ring include aziridine, azetidine, pyrrolidine,
piperid,ne, azepane (perhydroazepine), azocane (perhydroazocine), piperazine,
and morpholine.  0P-C9169-RCT         Preferred Examples of the saturated
heterocyclic ring having a substituent include phthalimide, succinimide,
glutarimide, methylpyrrolidine, hydroxypyrrolidine, methylpiperidine,
hydroxypiperidine, methylazepane and hydroxyazepane. [0043]Further, the
hydrocarbon ring includes any of an aromatic hydrocarbon ring, a non-aromatic
unsaturated hydrocarbon ring, and a cycloalkyl ring. [0044]In the general
formula (2), R6 represents a hydrogen atom and is present when X1 represents a
carbon atom and the heterocyclic ring or hydrocarbon ring is not an aromatic
ring. Further, R6 is absent when X1 represents a carbon atom and the
heterocyclic ring or hydrocarbon ring is an aromatic ring, and when X1
represents a nitrogen atom. [0045]Further, -X-R3 in the general formula (1) is
preferably represented by the following general formula (3). 



[0046][Them. 4] [0047]In the general formula (3), Xirepresentsacarbonatom or a
nitrogen atom. X1 preferably represents a nitrogen atom. [0048]In the general
formula (3), R7 represents a hydrocarbon ring group which has 3 to 8 carbon
atoms and may have a substituent. In the case where the hydrocarbon ring has a
substituent, the  OP-C9169-PCT substituent is preferably selected from an
alkyl having 1 to 3 carbon atoms, an alkyloxy having 1 to 3 carbon atoms,
hydroxyl, amino, and oxo. Further, in this case, the number of the substituent
is preferably 1 to 3, more preferably 1 or 2. [0049]Here, the hydrocarbon ring
group includes any of an aryl group, a non-aromatic unsaturated hydrocarbon
ring group, and a cycloalkyl. The hydrocarbon ring group is preferably a
cycloalkyl. Specific examples of the cycloalkyl include cyclopentyl and
cyclohexyl. [0050]In the general formula (3), R8 represents a hydrogen atom,
and the number of R8's corresponds to the number of Xl's.  [0051] Further,
-X-R3 in the general formula (1) is preferably represented by the following
general formula (4). [0052][Chem. 5] 1710y 



JeC X2R IRli12 R9(4) [0053]In the general formula (4), X2 represents a
nitrogen atom or an oxygen atom.        n represents an integer of 0 to 5, n
preferably represents an integer of 1 to 3. Y is selected from hydroxyl,
amino, and an alkyloxy having 1 to 6 carbon atoms. The alkyloxy is preferably
methoxy or ethoxy. When Y represents amino, X2 preferably represents an oxygen
OR-C9169-PCT atom. [0054]In the general formula (4), R9 is present when X2
represents a nitrogen atom, and R9 is selected from a hydrogen atom, hydroxyl,
and a hydroxyalkyl having 1 to 6 carbon atoms. R9 is preferably selected from
a hydrogen atom and a hydroxyalkyi having 1 to 3 carbon atoms. When X2
represents an oxygen atom, R9 is absent.  [0055] In the general formula.(4),
R10, R11, and R12 are each independently selected from a hydrogen atom,
hydroxyl, oxo, and a hydroxyalkyl having 1 to 5 carbon atoms. However, when
one of R10 and R11 represents oxo, the other is absent. R10, R11, and R12 are
preferably selected from a hydrogen atom, oxo, and a hydroxyalkyl having 1 to
3 carbon atoms, more preferably selected from a hydrogen atom and a
hydroxyalkyl having 1 to 3 carbon atoms. 



[0056]The group represented by the general formula (4) preferably includes the
following ones.        2-Hydroxyethyloxy, 3-hydroxypropyloxy, 2-aminoethyloxy,
3-aminopropyloxy, ethylamino, 2-hydroxyethylamino, 3-hydroxypropylamino,
2-aminoethylamino, bis(2-hydroxyethyl)amino, 2,3-dihydroxypropyloxy,
carboxymethyl, carboxy(hydroxymethyl)methyl, ethoxycarbonylmethylamino, and
methoxycarbonyl(hydroxymethyl)amino. [0057]The compound represented by the
general formula (1) of the present invention is preferably represented by the
following general formula (5). [0058][Chem. 6]  OP-09169-POT A4 A5 A6R14(5)
[0059]In the general formula (5), A4, A5, and A6 are each independently
selected from phenyl and pyridyl which may be substituted by methyl, methoxy,
or hydroxyl.        R13 and R14 are bound to each other to form, together with
a nitrogen atom represented by N, a saturated heterocyclic ring which has 4 or
5 carbon atoms and may be substituted by hydroxyl or oxo. [0060jPreferred
examples of the saturated heterocyclic ring 



include pyrrolidine,piperidine,piperazine,morpholine, succinimide, and
pyrro1idinol. More preferred examples thereof include pyrrolidine, piperidine,
piperazine, and morpho1ine. [0061]The compound represented by the general
formula (5) specifically includes the following compounds.
1-(Triphenylmethyl)pyrrolidine, 1-[[diphenyl(methylphenyrnmethyl]pyrrolidine,
1-F[bis(methylphenyl)phenyl]methyllpyrrolidine,
1-(tris(methylphenyl)methyllpyrrolidine,
1-Hdiphenyl(methoxyphenyrnmethyllpyrrolidine,
1-r[bis(methoxyphenyl)phenyl]methyl)pyrrolidine,
1-[tris(methoxyphenyl)methyl]pyrrolidine,
1-[[diphenyl(hydroxyphenyl)methylipyrrolidine,  OP-C9169-PCT
1-[[bis(hydroxyphenyl)phenyl]methyl]pyrrolidine,
1-[tris(hydroxyphenyl)methyl]pyrrolidine;
1-(triphenylmethyl)piperidine, 1-Hdiphenyl(methylpheny1)1methy1lpiperidine,
1-[[bis(methylphenyl)phenyl]methyl]piperidine,
1-[tris(methylpheny1)methyllpiperidine,
1-Hdiphenyl(methoxyphenyrnmethyl]piperidine,
1-Lbis(methoxyphenyl)phenyl]methylipiperidine,
1-[tris(methoxypheny1)methyl]piperidine,
1-Hdiphenyl(hydroxyphenyl)Imethyl]piperidine,
1-[[bis(hydroxyphenyl)phenyl]methyl]piperidine,
1-[tris(hydroxyphenyl)methyl]piperidine;        1-(triphenylmethy1)piperazine,
1-fidiphenyl(methylphenyrnmethyl]piperazine,
1-Lbis(methylphenyl)phenyl]methyl]piperazine,
1-[tris(methylphenyl)methyl]piperazine,
1-[[diphenyl(methoxypheny1)]methy1]piperazine,
1-[[bis(methoxyphenyl)phenyl]methyl]piperazine,
1-[tris(methoxypheny1)methyl]piperazine,
1-Hdipheny1(hydrokyphenyrnmethyl]piperazine,
1-[[bis(hydroxyphenyflphenyl]methy1lpiperazine,
1-[tris(hydroxyphenyl)methyl]piperazine;        1-(triphenylmethy1)morpholine,
1-[[dipheny1(methylpheny1)]methyl]morpholine,
1-[[bis(methylphenyl)phenyl]methyl]morpholine,  OF-C9169-PCT
1-[tris(methylphenyl)methyllmorpholine,
1-[[diphenyl(methoxyphenyrnmethyl]morpholine,
1-[[bis(methoxyphenyl)phenyl]methyllmorpholine,
1-[tris(methoxyphenyl)methyl]morpholine,
1-Ndiphenyl(hydroxypheny1)]methyl]morpholine,
1-Hbis(hydroxyphenyl)phenylImethyl]morpholine, and
1-[tris(hydroxyphenyi)methyl]morpholine. [00621Of those, Compounds 5 and 6
described below are 



particularly preferred. [0063][Chem. 7]  1-(Triphenylmethyl)piperidine
(Compound 5)  1-(Triphenylmethyl)pyrrolidine (Compound 6)
[0064]Further,thecompoundrepresentedbythegeneralformula (1) of the present
invention is preferably represented by the following general formula (6).
[0065][Chem. 8]  O?-C9169-PCT  (6)  [0066]In the general formula (6), A4, A5,
and A6 are each 



independently selected from phenyl and pyridyl, each of which may be
substituted by methyl, methoxy, or hydroxyl. X2 represents a nitrogen atom or
an oxygen atom. [0067]In the general formula (6), Yl represents hydroxyl or
amino. When 11 represents amino, X2 preferably represents an oxygen atom.
[0068]In the general formula (6), R15 is present when X2 represents a nitrogen
atom, and R15 is selected from a hydrogen atom, hydroxyl, and a hydroxyalkyl
having 1 to 3 carbon atoms. In this case, 1415 is preferably selected from a
hydrogen atom and a hydroxyalkyl having 1 to 3 carbon atoms. [Then X2
represents an oxygen atom, R15 is absent. [0069]In the general formula (6),
R16 is selected from a hydrogen atom, hydroxyl, and a hydroxyalkyl having 1 to
3 carbon atoms. R16 is preferably selected from a hydrogen atom and a
hydroxyalkyl having 1 to 3 carbon atoms. [0070]The compound represented by the
general formula (6) specifically includes the following compounds.
2-(Triphenylmethyloxy)ethanol,  OP-,9169-PCT
2-[[diphenyl(methylpheny1)]methyloxy]othanol,
2-Hbis(methylphenyl)phenyilmethyloxylethanol,
2-[tris(methylphenyl)methyloxy]ethanol,
2-[[diphenyi(methoxyphenyl)]methyloxylethanol,
2-Mbis(methoxyphenyl)phenyl]methyloxylethanol,
2-[tris(methoxyphenyl)methyloxy]ethanol; 



2-[[diphenyl(hydroxyphenyrnmethyloxyjethanol,
2-1[bis(hydroxyphenyl)phenyl]methyloxyjethanol,
2-[tris(hydroxyphenyl)methyloxy]ethanol,
2-Hdiphenyl(fluorophenyrnmethyloxyjethanol,
2-Hb,s(fluorophenyi)phenyl]methyloxy]ethanol,
2-[tris(fluorophenyl)methyloxy]ethanol;        3-(triphenylmethyloxy)propanol,
3-[[diphenyl(methylphenyrnmethyloxy]propanol,
3-[[bis(methylphenyl)phenyl]methyloxy]propanol,
3-[tris(methylphenyl)methyloxy]propanol,
3-Hdiphenyl(methoxyphenyrnmethyloxy)propanol,
3-Hbis(methoxyphenyl)phenylimethyloxy]propanol,
3-[tris(methoxyphenyl)methyloxy]propanol,
3-[[diphenyl(hydroxyphenyrnmethyloxy]propanol,
3-[[bis(hydroxyphenyl)phenyl]methyloxy]propanol,
3-[tris(hydroxyphenyl)methyloxy]propanol,
3-Mdiphenyl(fluorophenyrnmethyloxylpropanol,
3-[rois(fluorophenyl)phenyllmethyloxy]propanol,
3-[tris(fluorophenyl)methyloxy]propanol;  OP-C9169--PCT
2-(triphenylmethyloxy)ethylamine,
2-Hdiphenyl(methylphenyrnmethyloxyjethylamine,
2-Hlois(methylphenyl)phenyllmethyloxy]ethylamine,
2-itris(methylphemyl)methyloxy]ethylamine,
2-f[diphenyl(methoxyphenyl)]methyloxyjethylamine,
2-Hbis(methoxyphenyl)phenylimethyloxy]ethylamine,
2-Etris(methoxyphenyl)methyloxylothylamine,
2-Hdiphenyl(fluorophenyrnmethyloxy]ethylamine,
2-I[bis(fluorophenyl)phenyl]methyloxy]ethylamine,
2-[tris(fluorophenyl)methyloxy]ethylamine;
3-(triphenylmethyloxy)propylamine,
3-f[diphenyl(methylphenyrnmethyloxy]propylamine,
3-[Pois(methylphenyl)phenylimethyloxy]propylamine,
3-rtris(methylphenyl)methyloxy)propylamine,
3-Hdiphenyl(methoxyphenyrnmethyloxylpropylamine,
3-Hbis(methoxyphenyl)phenyllmethyloxy]propylamine,
3-[tris(methoxyphenyl)methyloxy]propylamine,
3-Hdiphenyl(fluorophenyrnmethyloxy]propylamine,
3-Wois(fluorophenyl)phenylimethyloxy]propylamine,
3-[tris(fluorophenyl)methyloxy]propylamine;
2-(triphenylmethylamino)ethanol, 2-Hdiphenyl(methylphenyrnmethylamino]ethanol,
2-Hbis(methylphenyl)phenyl]methylaminojethanol,
2-[tris(methylphenyl)methylamino]ethanol,
2-Hdiphenyl(methoxyphenyrnmethylaminojethanol,  OP-C9169-PCT
2-[[bis(methoxyphenyl)phenyl]methylamino]ethanol,
2-[tris(methoxyphenyl)methylamino]ethanol,
2-1[diphenyl(fluorophenyrnmethylamino]ethanol,
2-([bis(fluorophenyl)phenyl]methylaminc]ethanol,
2-[tris(fluorophenyl)methylamino]ethanol;
3-(triphenylmethylamino)propanol,
3-[[diphenyl(methylphenyrnmethylamino]propanol,
3-[[bis(methylphenyl)phenyl]methy1amino]propanol,
3-[tris(methylphenyi)methylamino]propanol,
3-Hdiphenyl(methoxypheny1)]methylamino]propanol,
3-[[bis(methoxyphenyflphenyl]methylamino)propanol,
3-[tris(methoxyphenyl)methylamino]propanol,
3-Hdiphenyl(fluorophenyrnmethylamino]propanol,
3-Nbis(fluorophenyl)phenyl]methylamino]propanol,
3-[tris(fluorophenyl)methylamino]propanol;
N-triphenylmethyl-N-ethylamine,
N-Hdiphenyl(methylphenyl)Imethyl]-N-ethylamine,
N-Hbis(methylphenyl)phenyllmethyl]-N-ethylamine,
N-[tris(methylphenyl)methy1]-N-ethylamine,
N-Hdiphenyl(methoxyphenyrnmethy1]-N-ethylamine,
N-f[ois(methoxyphenyl)phenyl]methyll-N-ethylamine, and
N-[tris(methoxyphenyl)methyl]-N-ethylamine. [0071]Of those, Compounds 2 to 4
described below are particularly preferred. [0072][Chem. 9] 



OP-C9169-PCT  2-(Triphenylmethyloxy)ethanol (Compound 2)
2-(Triphenylmethylamino)ethanol (Compound 3)  2-(Triphenylmethyloxy)ethylamine
(Compound 4) [0073]Further, -X-R3 in the general formula (1) is preferably
represented by the following general formula (7). [0074][Chem. 10] X3 Hp (7)
[0075]In the general formula (7), X3 represents a hetero atom, a hydrogen
atom, or a carbon atom. [0076]In the general formula (7), the number of p  s
corresponds 



to the number of X3's. [0077]The group represented by the general formula (7)
are preferably selected from an amino group, a hydroxyl group, and a
OP-C9169-PCT methyl group. [0078]Of compounds each represented by the general
formula (1) in which -X-R3 is represented by the general formula (7), the
following compounds are particularly preferred. [0079][Chem. 11]
Triphenylmethyl amine  Triphenylrethanol  Triphenylmethane 



---NH2 Aminodiphenylmethane  OF-C9169-PCT [0080]The compound represented by
the general formula (1) preferably is free of imidazole skeleton. Because of
the structure free of an imidazole skeleton, the compound does not exhibit an
antimycotic activity and serves as a melanin production inhibitor which is
highly safe. [0081]The compound represented by the general formula (1)
preferably has a minimum inhibitory concentration (M1093), which is the
minimum concentration needed to inhibit the growth of dermatophytes by 80% or
more and is measured by the method described in Test Example 5 later, of
larger than that of clotrimazole. The compound represented by the general
formula (I) preferably has MIC80 10 times or more, more preferably 20 times or
more, still more preferably 50 times or more, particularly preferably 100
times or more that of clotrimazole.        This is considered from the view
point of safety in the case of using the compound for an external preparation
for skin as a melanin production inhibitor. [0082]Further, the compound
represented by the general formula  (1) is preferably free of an effect of
inhibiting the expression of tyrosinase protein at a minimum effective dose
for melanin production inhibition.         It can be confirmed whether or not
the compound has the effect of inhibiting the expression of tyrosinase protein
at the minimum effective dose for melanin production inhibition by, for
example, measuring a tyrosinase activity at a minimum concentration, in the
OP-C9169-PCT case where the amount of melanin production measured by the
method described in Test Example 1 later is 40% or less compared with the
control, by the method described in Test Example 7 later. Here, in the case
where the tyrosinase activity is 80% or more (as) compared with the control,
preferably 90% or more (as) compared with the control, more preferably is the
same as that of the control, the compound can be evaluated to have no effect
of inhibiting the expression of tyrosinase protein . It should be noted that
the phrase "the same as that of the control" refers to the case where the
tyrosinase activity is 95 to 100% (as) compared with the control.  [0083] The
compound represented by the general formula (1), for example, can be produced
by a conventional method using a commercially available raw material in
accordance with a method described in J. Org. Chem., 66(23), 7615-7625 (2001).
Specific production examples are described later. 



[0084]The compound represented by the general formula (1) is converted into
the form of a salt by treatment with a pharmacologically acceptable acid or
base, and the salt may be used as a melanin production inhibitor. Suitable
examples of the salts include: mineral acid salts such as a hydrochloride, a
sulfate, a nitrate, a phosphate, and a carbonate; organic acid salts such as a
maleate, a fumarate, an oxalate, a citrate, a lactate, a tartrate, a
methanesulfonate, a paratoluenesulfonate, and a benzenesulfonate; alkali metal
salts such as a sodium salt and a potassium salt; alkali earth metal salts
such as a calcium salt and a magnesium salt ; organic  OP-C9169-POT amine
salts such as a triethylamine salt, a triethanolamine salt, an ammonium salt,
a monoethanolamine salt, and a piperidine salt; and basic amino acid salts
such as a lysine salt and an alginate.  [0085] The inhibitory effect on
melanin production of the melanin production inhibitor of the present
invention can be measured using thiouracil which is incorporated specifically
into cells in a melanin synthesis process in the cells. For example, the
amount of melanin production can be measured by measuring an amount of
thiouracil incorporated into cells by measuring an amount of radiation with
radiolabeledthiouracil. In this case, as the amount of radiation becomes
smaller, the amount of melanin production becomes smaller, and hence the
inhibitor can be evaluated to have a large inhibitory effect on melanin
production. [0086]The external preparation for skin of the present invention
includes the above-mentioned melanin production inhibitor of the present
invention. The external preparation for skin of the present invent ion may
include only one kind of the melanin production inhibitor of the present
invention or may include two or more kinds of the inhibitors.        The
content of the melanin production inhibitor of the present invention in the
external preparation for skin is preferably 0.001 to 10 w/w %, more preferably
0.01 to 5 w/w %, still more preferably 0.1 to 3 w/w % with respect to the
total amount of the external preparation for skin. [0087]The external
preparation for skin of the present  OP-C9169-PCT invention is used for the
inhibition of melanin production. Applications "for the inhibition of melanin
production" include applications for objectives mainly intended to be achieved
by the inhibition of melanin production, such as applications "for
ameliorating pigmentation", "for whitening", and "for ameliorating age spots".
[0088]The compound represented by the general formula (1) and/or a
pharmacologically acceptable salt thereof have/has a wide absorbance peak with
a high absorption coefficient in the ultraviolet region. Therefore, the
external preparation for skin of the present invention is effective for
protection against ultraviolet rays. That is, the external preparation for
skin of the present invention exerts not only the inhibitory effect on melanin
product ion but also an ultraviolet absorption effect, and hence the
preparation has the following two effects: prevention of tanning, i.e. , an
effect of preventing darkening of undarkened skin and preventing further
darkening of skin which has begun to darken; and amelioration of tanning, i.e.
, an effect of ameliorating already darkened skin compared with normal skin
color into a normal color, and ameliorating an originally dark skin color into
a desirable white skin color.  [0089] Further, the external preparation for
skin of the present invention is preferably a cosmetic.         Here, the term
"cosmetic" includes not only cosmetics specified by the pharmaceutical affairs
law of each country but also cosmetics classified on the border with external
drug for skin, such as 



OP-C9169-PCT quasi-drugs in Japan and drug-including cosmetics in Taiwan.
[0090]The external preparation for skin of the present invention can include
optional ingredients used commonly in an external preparation for skin in
addition to the melanin production inhibitor of the present invention.
Preferred examples of such optional ingredients include; oils/waxes such as
macadamia nut oil, avocado oil, corn oil, olive oil, rapeseed oil, sesame oil,
castor oil, safflower oil, cottonseed oil, jojoba oil, coconut oil, palm oil,
liquid lanolin, cured coconut oil, cured oil, Japan wax, cured castor oil,
beeswax, candelilla wax, carnaubawax, ibotawax, lanolin, reduced lanolin, hard
lanolin, and jojoba wax; hydrocarbons such as liquidparaffin, squalane,
pristane, ozokerite, paraffin, ceresin, vaseline, and microcrystalline wax;
higherfattyacidssuchasoleic acid, isostearic acid, lauric acid, myristic acid,
palmitic acid, stearic acid, behenic acid, and undecylenic acid; higher
alcohols such as cetyl alcohol, stearyl alcohol, isostearyl alcohol, behenyl
alcohol, octyldodecanol, myristyl alcohol, and cetostearyl alcohol; synthetic
ester oils such as cetyl isooctanoate, isopropyl myri state, hexyldecyl
isostearate, diisopropyl adipate, di-2-ethylhexyl sebacate, cetyl lactate,
diisostearylinalate, ethylene glycol di-2-ethyl hexanoate, neopentylglycol
dicaprate, glyceryl di-2-heptylundecanoate, glyceryl tri-2-ethylhexanoate,
trimethylolpropane tri-2-ethylhexanoate, trimethylolpropane triisostearate,
and pentane erythrite tetra-2-ethylhexanoate; chain polysiloxanes such as
dimethylpolysiloxane,  02-C9169-P(2T methylphenylpolysiloxane, and
diphenylpolysiloxane; cyclic polysiloxanes such as
octamethylcyclotetrasiloxane, decamethylcyclopentasilexane, and
dodecamethylcyclohexanesiloxane; oil agents such as silicone oil including
modified polysiloxanes such as amino-modified polysiloxane, polyether-modified
polysiloxane, alkyl-modified polysiloxane, and fluorine-modified polysiloxane;
anionic surfactants such as fatty acid soaps (such as sodium laurate and
sodium palmitate), potassium laurylsulfate, and triethanolamdne alkylsulfate
ether; cationic surfactants such as trimethyl ammonium stearyl chloride,
benzalkonium chloride, and laurylamine oxide; amphoteric surfactants such as
imidazoline-based amphoteric surfactants (such as a 2-cocoy1-2-ituidazolinium
hydroxide-l-carboxyethyloxy disodium salt), betaine-based surfactants (such as
alkyl betaine , amide betaine, and sulfa betaine) and acylmethyl taurine;
nonionic surfactants such as sorbitan fatty acid esters (such as sorbitan
monostearate and sorbitan sesquioleate), glycerin fatty acid esters (such as
glycerin monostearate), propyleneglycol fatty acid esters (such as
propyleneglycol monostearate), cured castor oil derivatives, glycerol alkyl
ether, POE sorbitan fatty acid esters (such as POE sorbitan monooleate and
polyoxyethylene sorbitan monostearate), POE sorbitol fatty acid esters (such
as POE-sorbitolmonolaurate), POE glycerol fatty acid esters (such as
POE-glycerin monoisostearate), POE fatty acid esters (such as
polyethyleneglycol  OP-09169-PCT monooleate and POE distearate), POE alkyl
ethers (such as POE2-octyldodecyl ether), POE alkylphenyl ethers (such as POE
nonylphenyl ether), pluronic types, POE/POP alkyl ethers (such as
POE/POP2-decyltetradecyl ether), tetronic types, POE castor oil/cured castor
oil derivatives (such as POE castor oil and POE cured castor oil), sucrose
fatty acid ester, and alkyl glucoside; polyvalent alcohols such as
polyethylene glycol, glycerin, 1,3-butylene glycol, erythritol, sorbitol,
xylitol, maltitol, propylene glycol, dipropylene glycol, diglycerin, isoprene
glycol, 1,2-pentanediol, 2,4-hexanediol, 1,2-hexanediol, and 1,2-octanediol;
moisture-retaining ingredients such as sodium pyrrolidone. carboxylate,
lactate, and sodium. lactate; fine particles such as mica, talc, kaolin,
synthetic mica, calcium carbonate, magnesium carbonate, silicic anhydride
(silica), aluminum oxide, and barium sulfate, whose surfaces may be treated;
inorganic pigments such as red iron oxide, yellow iron oxide, black iron
oxide, cobalt oxide, ultramarine blue, iron blue, titanium oxide, and zinc
oxide, whose surfaces maybe treated; pearl agents such as mica titanium, fish
scale foil, and bismuth oxychloride, whose surfaces may be treated; organic
dyes such as Red No. 202, Red No. 226, Red No. 226, Yellow No. 4, Blue No.
404, Yellow No. 3, Red No. 505, Red No. 230, Red No. 223, Orange No. 201, Red
No. 213, Yellow No. 204, Yellow No. 203, Blue No. 1, Green No. 201, Purple No.
201, and Red No. 204, which may be laked; organic fine particles such as
polyethylene powder, polymethyl methacrylate, nylon powder, and  OP-C9169-PCT
organopolysiloxane elastomer; p-aminobenzoate-based ultraviolet absorbent; an
anthranilate-based ultraviolet absorbent; a salicylate-based ultraviolet
absorbent; a cinnamate-based ultraviolet absorbent; a benzophenone-based
ultraviolet absorbent; a sugar-based ultraviolet absorbent; ultraviolet
absorbents such as 2-(2'-hydroxy-5'-t-octylphenyl)benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols such as ethanol and
isopropanol; vitamins such as vitamin A or derivatives thereof; vitamin B
types such as vitamin B6 hydrochloride, vitamin B6 tripalmitate, vitamin 86
dioctanoate, vitamin B2 or derivatives thereof, vitamin B12, and vitamin 1315
or derivatives thereof; vitamin E types such as u-tocopherol, P-tocopherol,
y-tocopherol, and vitamin E acetate; vitamin D types; vitamin H; pantothenic
acid; pantethine; and pyrrologuinoline guinone; and antibacterial agents such
as phenoxyethanol. [0091]The external preparation for skin of the present
invention can be produced by treating the melanin production inhibitor of the
present invention and the optional ingredient as mentioned above in accordance
with a conventional method and processing the resultant product into various
preparations such as a lotion, a milky liquid, an essence, a cream, and a
pack. 



[0092]<Production Examples of compounds>         Production examples of the
compounds each represented by the general formula (1) are shown below.
[0093][Production Example l] Synthesis of  OP-C9169-PCT
1-(triphenylmethyl)imidazole (Compound 1) [Chem. 12]  (Compound 1)
[0094]Compound I was synthesized by a method described in JP 53-16879 A. It
should be noted that Compound 1 may be purchased as a reagent from Wako Pure
Chemical Industries, Ltd. [0095][Production Example 2] Synthesis of
2-(triphenylmethyloxy)ethanoi (Compound 2) [Chem. 13]   



(Compound 2) [0096]Ethylene glycol (3.10g, 49.9 mmol) (Wako Pure Chemical
Industries, Ltd.) and triphenylchloromethane (1.39 g, 49.9 mmol) (Wako Pure
Chemical Industries, Ltd.) were dissolved in pyridine (6 mL) (Wako Pure
Chemical Industries, Ltd.), and the solution was heated to 45C and stirred for
2 hours. Water (50 mL) was poured into the reaction solution, and mixture was
extracted with toluene (Wake Pure Chemical Industries, Ltd.). The organic
layer was dried  OP-C9169-PCT with anhydrous sodium sulfate (Ir4ako Pure
Chemical Industries, Ltd.), and the solvent was distil 1 ed off under
reducedpressure . The residue was subjected to silica gel column
chromatography (chloroform. (Wako Pure Chemical Industries, Ltd.):methanol
(Wako Pure Chemical Industries, Ltd.)=9:1), to thereby obtain the title
compound (0.37 g, 24% yield). m.p. 103-106C 1H-NMR (CDC13): 63.26 (t, J=4.5
Hz, 2H), 3.75 (t, J=4.5 Hz, 2H), 7.23-7.54 (m, 15H). IR (cm-I): 3337, 1448,
1093, 1061. [0097][Production Example 3] Synthesis of
2-(triphenylmethylamino)ethanol (Compound 3) [Chem. 14]   



(Compound 3) [0098]Triphenylchloromethane (1.00 g, 3.58 mmol) (cako Pure
Chemical Industries, Ltd.) and aminoethanol (2.00 g, 32.7 mmol) were dissolved
in acetonitrile (5 mI), and the solution was stirred at room temperature
overnight. Water (100 mL) was poured into the reaction solution, and the
precipitates were suction-filtered and then dried. ed. The solidproduct was
recrystallized froma mixed solvent of ethanol (Wako Pure Chemical Industries,
Ltd.) and water, to thereby  OP-C9169-PCT obtain the title compound (0.43 g,
39% yield). m.p. 94-97C 11-{-NMR (DMSC): 82.07 (t, J=6.0 Hz, 2H), 3.51 (t,
J=6.0 Hz, 2H), 7.15-7.42 (m, 15H). IR (cm*: 3244, 1488, 1442, 1025.
[0099][Production Example 4] Synthesis of 2-(triphenylmethyloxy)ethylamine
(Compound 4) [Chem. 15]  (Compound 4) 



[C100]Triphenylchloromethane (1.009, 3.56 mmol) (Wako Pure Chemical
Industries, Ltd.) and ethanolamine hydrochloride (1.00 g, 10.3 mmol) (Wako
Pure Chemical Industries, Ltd.) were dissolved in pyridine (4mL), and the
solution was stirred at room temperature for 3 days. Water (200 mL) was poured
into the reaction solution, and the precipitates were suction-filtered. The
solid matters were suspended in diethyl ether, and 3 (N) hydrochloric acid
(Wake Pure Chemical Industries, Ltd.) was added thereto, followedbystirring at
room temperature for 15 minutes. The insoluble matters were suction-filtered.
The insoluble matters were dissolved in a mixed solution of ethyl acetate
(Wako Pure Chemical Industries, Ltd.) and a saturated aqueous solution of
sodium hydrogen carbonate (Wako  OR-C9169-PCT Pure Chemical Industries, Ltd. )
, and the mixture was shaken, followed by the separation of the organic layer.
The organic layer was dried with anhydrous sodium sulfate (Wako Pure Chemical
Industries, Ltd. ) , and then suction-filtered and concentrated under reduced
pressure, to thereby obtain the title compound (0.31 g, 28% yield) . m.p.
87-89C. 1H-NMR (CDC13): 62.88 (t, J=5.1 Hz, 2H) , 3.14 (t, J=5.1 Hz, 2H) ,
7.24-7.51 (m, 15A). IR (cm-1): 3378, 1594, 1448, 1054. [0101][Production
Example 51 Synthesis of 1- (triphenylmethyl) pioeridine (Compound 5) [Chem.
16]  (Compound 5) [0102]Piperidine (1.50 g, 17.6 mmol) (Wako Pure Chemical
Industries, Ltd. ) , triphenylchloromethane (5.40g. 19.4 anal ) (Wako Pure
Chemical Industries, Ltd. ), and potassium carbonate (2.68 g, 19.4 mmol) (Wako
Pure Chemical Industries, Ltd.) were added to acetonitrile (30 mL) (Wako Pure
Chemical Industries, Ltd. ) , and the mixture was refluxed for 5 hours. A
saturated aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical
Industries, Ltd. ) was added to the reaction solution, and mixture was
extracted with 



OP-C9169-PCT ethyl acetate (Wako Pure Chemical Industries, Ltd.). The organic
layer was dried with anhydrous sodium sulfate (Wako Pure Chemical Industries,
Ltd.), and the solvent was distilled off under reduced pressure. The residue
was recrystallized from a mixed solvent of chloroform (Wako Pure Chemical
Industries, Ltd.) and n-hexane (Wako Pure Chemical Industries, Ltd.) , to
thereby obtainthe title compound (1.80 g, 31% yield). m.p. 156-158C 1 H-NMR
(CDC13): 50.70-3.50 (m, 10H), 7.14-7.80 (m, 15H) IR (cm-1): 2923, 1485, 1448,
708. [0103][Production Example 6] Synthesis of 1-(triphenylmethyl)pyrrolidine
(Compound 6) [Chem. 17]  (Compound 6) [0104]Pyrrolidine (0.26 g, 3.66 mmol)
(Wako Pure Chemical industries, Ltd.), triphenylchloromethane (1.02g.
3.66mmol) (Wako Pure Chemical Industries, Ltd.), and potassium carbonate (0.51
g, 3.66 mmol) (Wako Pure Chemical Industries, Ltd.) were added to acetonitrile
(30 mi) (Wako Pure Chemical Industries, Ltd.), and the mixture was refluxed
for 5 hours. A saturated aqueous solution of sodium hydrogen carbonate (Wako
Pure Chemical Industries, Ltd.)  OE'-C916 9-POT was added to the reaction
solution, and mixture was extracted with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). The organic layer was dried with anhydrous sodium sulfate
(Wako Pure Chemical Industries, Ltd.), and the solvent was distilled off under
reduced 



pressure.The residue was subjected to silica gel column chromatography
(n-hexane(Wako Pure Chemical Industries, Ltd.):ethyl acetate (Wako Pure
Chemical Industries, Ltd.)=9:1 as. an eluent) ) , to thereby obtain the title
compound (0.45g, 80% yield) . m.p. 127-129C 1H-NMR (CDC13): 51.53-1.65 (m, (m,
51-1), 7.48-7.52 (m, 101-1). 4H) 2.00-2.30 (4H, m), 7.11-7.28  IR (cm-1):
2961, 2819, 1486, 1448, 711. [0105][Production Example 7] Synthesis of
1-(triphenylmethyl)piperazine (Compound 7) [Chem. 18]  NrThNH  (Compound 7) 



[0106]Piperazine (1.00 g, 11.6 mmol) (Wakc Pure Chemical Industries, Ltd.) was
dissolved in N,N-dimethylformamide (25 mL) (Wako Pure Chemical Industries,
Ltd.), and triphenylchloromethane (0.659, 2.33 mmol) (Wako Pure Chemical
Industries, Ltd.) was added little by little, and the mixture was stirred at
room temperature  OP-C9169-PCT overnight. Water was poured into the reaction
solution, and mixture was extracted with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). The organic layer was dried with anhydrous sodium sulfate
(Wako Pure Chemical Industries, Ltd.), and the solvent was distilled off under
reduced pressure. The residue was subjected to silica gel column
chromatography (chloroform (Wako Pure Chemical Industries, Ltd.):methanol
(Wako Pure Chemical Industries, Ltd.)=9:1 as an eluent). The residue was
dissolved in ethyl acetate and a saturated aqueous solution of sodium hydrogen
carbonate (Wako Pure Chemical Industries, Ltd.), and the mixture was shaken,
followed by separation of the organic layer. The organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and then the
solvent was distilled off under reduced pressure, to thereby obtain the title
compound (0.76 g, 99% yield). 1H-NMR (CDC13): 51.20-1.92 (m, 4H), 2.68-3.20
(m, 4H), 7.12-7.29 (10H, m), 7.32-7.60 (m, 5H) [0107][Production Example 81
Synthesis of N-(triphenylmethyl)morpholine (Compound 8) [Chem. 19]  (Compound
8) [0108]Morpholine (0.47 g, 5.39 mmol) (Wako Pure Chemical  op-C9169-PcT
Industries, Ltd.), triphenylchloromethane (1.50g, 5.39 mmol) (Wako Pure
Chemical Industries, Ltd.), and potassium carbonate (0.75 g, 5.39 mmol) (Wako
Pure Chemical Industries, Ltd.) were added to N,N-dimethylformamide (5 mL)
(Wako Pure Chemical Industries, Ltd.), and the mixture was stirred at room
temperature overnight. A saturated aqueous solution of sodium hydrogen
carbonate (Wako Pure Chemical Industries, Ltd.) was added to the reaction
solution, and mixture was extracted with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). The organic layer was driedwith anhydrous sodium sulfate,
and the solvent was distilled off under reduced pressure. The residue was
subjected to silica gel column chromatography (n-hexane (Wako Pure Chemical
Industries, Ltd.) :ethyl acetate (Wako Pure Chemical Industries, Ltd.)=9:1 as
an eluent), to thereby obtain the title compound (0.42 g, 71% yield). 



m.p. 168-172C 1H-NMR (CDC13): 51.45-1.65 (m, 4H), 3.82-3.83 (m, 4H), 7.13-7.29
(m, 10H), 7.47-7.50 (in, 5H). IR (cm.-1): 2846, 1490, 1447, 709.
[0109][Production Example 9] Synthesis of [dipheny1(4- pyridyrnmethanol
(Compound 9) [Chem. 20]  (Compound 9)  OP-C9169-PCT [0110]A Grignard reagent
was prepared from magnesium (0.21 g, 8.64 mmol) (Wako Pure Chemical
Industries, Ltd.) and bromobenzene (1.35 g, 8.60 mmol) (Wako Pure Chemical
Industries, Ltd.). 4-Benzoylpyridine (0.52g. 28.41mnol) (WakoPureChemical
Industries, Ltd.) was dissolved in tetrahydroturan (10 mL) (Wako Pure Chemical
Industries, Ltd.), and the Grignard reagent was added dropwise, followed by
stirring at room temperature for 5 hours. A saturated aqueous solution of
ammonium chloride (Wako Pure Chemical Industries, Ltd.) was added to the
reaction solution, and mixture was extracted with ethyl acetate (Wako Pure
Chemical Industries, Ltd.). The organic layer was dried with anhydrous sodium
sulfate (Wako Pure Chemical Industries, Ltd.), and the solvent was distilled
off under reduced pressure. The residue was subjected to silica gel column
chromatography (chloroform (Wako Pure Chemical Industries, Ltd.) as an
eluent), to thereby obtain the title compound (0.72 q, 97% yield). 1H-NMR
(CDC13): 62.98 (m, 1H), 7.23-7.35 (m, 121-1), 8.33-8.55 (m, 2H).
[0111][Production Example 10] Synthesis of 1-([dipheny1(4-
pyridyrnmethyl)piperidine (Compound 10) 



OP-C9169-PCT [Chem. 21]  (Compound 10) [0112]Thionyl chloride (1 mL) (Wako
Pure Chemical Industries, Ltd.) was added to Compound 9 described above (0.30
g, 1.15 mmol), and the mixture was refluxed for 30 minutes, Then, the solvent
was distilled off under reduced pressure. The residue was dissolved in
acetonitrile (20 mL), and piperidine (0.75 g, 8.80 mmol) (Wako Pure Chemical
Industries, Ltd.) was added thereto, followedbyreflux for 3 hours. The mixture
was returned to room, temperature, and then a saturated aqueous solution of
sodium hydrogen carbonate (Wako Pure Chemical Industries, Ltd.) was added
thereto, followed by extraction with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). The organic layer was dried with anhydrous sodium, sulfate
(Wako Pure Chemical Industries, Ltd.), and the solvent was distilled off under
reduced pressure. The residue was subjected to silica gel column
chromatography (chloroform (Wako Pure Chemical Industries, Ltd.) as an
eluent), to thereby obtain the title compound (0.27 g, 71% yield). m.p.
185-188C 1H-NMR (CDC13): 51.20-3.30 (m, 10H), 7.15-7.60 (m, 12H), 8.44-8.48
(m, 2H).  OP-C9169-PCT IR (cm) ): 2923, 2811, 1590, 705. [0113][Production
Example 11] Synthesis of 1-(triphenylmethyl)succinimide (Compound 11) [Chem.
22]  



(Compound 11) [0114]Succinimide (0.53 g, 5.35 mmol) (Wako Pure Chemical
Industries, Ltd.), triphenylchloromethane (1.49g, 0.535mmo1) (Wako Pure
Chemical Industries, Ltd.), and potassium carbonate (0.74 g, 5.35 mmol) (Wako
Pure Chemical Industries, Ltd.) were added to acetonitrile (5 mL) (Wako Pure
Chemical Industries, Ltd.), and the mixture was stirred at room temperature
overnight. A saturated aqueous solution of sodium hydrogen carbonate (Wako
Pure Chemical Industries, *td.) was added to the reaction solution, and
mixture was extracted with ethyl acetate (Wako Pure Chemical Industries,
Ltd.). The organic layer was dried with anhydrous sodium sulfate (Wako Pure
Chemical Industries, Ltd.), and the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel column chromatography
(chloroform) (Wako Pure Chemical Industries, Ltd.), to thereby obtain the
title compound (0.48 g, 26% yield). 1H-NMR (CDC13): 62.64 (m, 4H), 7.15-7.26
(m, 9H), 7.38-7.41 (m, 61-1).  OP-C9169-PCT IR (cm(1): 2928, 1490, 1455, 707.
[0115][Production Example 12] Synthesis of
(R)-1-triphenylmetty1-3-pyrrolidinol (Compound 12) [Chem. 23]    (Compound 12)
[0116](R)-(+)-3-Pyrrolidinol (1.0g, 11. 5mmol) (Aldrich) and
triphenylchloromethane (1.00 q, 3.59 mmol) (Wako Pure Chemical Industries,
Ltd.) were dissolved in acetonitrile (30 ml.) (Wako Pure Chemical Industries,
Ltd.), and the mixture was refluxed for 3 hours. The mixture was allowed to
cool to room temperature, and then a saturated aqueous solution of sodium
hydrogen carbonate (Wako Pure Chemical Industries, Ltd.) was added to the
reaction solution, followed by extraction with ethyl acetate (Wako Pure
Chemical Industries, Ltd.) . The oraanic layer was dried with anhydrous sodium
sulfate (Wako Pure Chemical industries, Ltd.), and the solvent was distilled
off under reduced pressure. The residue was subjected
tosilicacolcolumnchromatography (chloroform (Wako Pure Chemical Industries,
Ltd.) as an eluent ) , to thereby obtain the title compound (0.73 g, 62%
yield). 



m.p. 137-139C 11-1-NMR (Cod): 61.55-1.82 (m, 2H), 1.93-2.15 (m, 2H), 2.20-2.29
OP-09169-PCT  (m, 1E), 2.60-2.85 (m, 211), 4.25 (brs, 111), 7.13-7.46 (m,
1011), 7.51-7.52 (m, 5H). IR (cm-1): 3434, 2835, 1447, 710. [0117][Production
Example 13] Synthesis of [(naphthyl)phenyl]methanol (Compound 13) [Chem. 24]
OH (Compound 13) [0118]A Grignard reagent was prepared from magnesium (0.47 g,
19.6 mmol) (Wako Pure Chemical Industries, Ltd.) and bromobenzene (3.10 g,
19.7 mmol) (Wako Pure Chemical Industries, Ltd.). 2-Naphthaidehyde (2.00 g,
12.8 imnol) (Aldrich) was dissolved in tetrahydrofuran (10 mL) (Wako Pure
Chemical Industries, Ltd.), and the Grignard reagent was added thereto,
followed by stirring at room temperature for 1 hour. Diluted hydrochloric acid
(Wako Pure Chemical Industries, Ltd.) was added to the reaction solution, and
mixture was extracted with ethyl acetate (Wako Pure Chemical Industries, Ltd.)
. The organic layer was driedwith anhydrous sodium sulfate (Wako Pure Chemical
Industries, Ltd.), and the solvent was distilled off under reduced pressure.
The residue was subjected to silica gel column chromatography (chloroform
(Wako Pure Chemical Industries, Ltd.) as an eluent ) , to thereby obtain a
ketone derivative which is an intermediate (2.97 g, >100%). The intermediate
(2.97g, 19.6 mmol) was dissolved inmethanol 



OP-C9169-PCT ( 30 mL) (Wako Pure Chemical Industries, Ltd.), and sodium
borohydride (0.83g, 21.9 mmol) (Wako Pure Chemical Industries, Ltd.) was added
thereto, followed by stirring at room temperature for 2 hours. The reaction
solution was concentrated under reduced pressure, and then the residue was
subjected to silica gel column chromatography (chloroform (Wako Pure Chemical
Industries, Ltd.) as an eluent), to thereby obtain the title compound (2.72 g,
91% yieid). 1H-NMR (CDC13): 62.38 (brs, 1H), 6.00 (s, 1H), 7.20-7.42 (m, 7H),
7.79-7.89 (m, 5H). [0119][Production Example 14] Synthesis of
[bis(4-methylphenyrnmethanol (Compound 14) [Chem. 25]  OH (Compound 14)
[0120]With the same method as for Compound 13, 4,4'-direthylbenzophenone (Wako
Pure Chemical Industries, Ltd.) and sodium borohydride (Wako Pure Chemical
Industries, Ltd.) were used, to thereby obtain the title compound. 1H-NMR
(CDC13): 62.31 (s, 61-i), 5.76 (s, 1H), 7.12 (d, J=7.8 Hz, 41-I), 7.23 (d,
J=7.8 Hz, 411). [0121][Production Example 15] Synthesis of
Pais(4-methoxyphenyrnethanol (Compound 15) 



[Chem. 26]  OP-C9169-PCT Me0  OMe OH (Compound 15) [0122]With the same method
as for Compound 13, 4,4'-dimethoxybenzophenone (Aldrich) and sodium
borohydride (Wako Pure Chemical Industries, Ltd.) were used, to thereby obtain
the title compound. 1H-NMR (Cods): 52.10 (s, 1H), 3.79 (s, 6H), 5.75 (s, 1H),
6.86 (dd, J-2.1 Hz, J=15.4 Hz, 4H), 7.27 (dd, J=2.1 Hz, J-15.4 Hz, 411).
[0123][Production Example 16] Synthesis of di(2-pyrsdyl)phenylmethanol
(Compound 16) [Chem. 27] 0-- ti) 



- OH (Compound 16) [0124]With the same method as for Compound 13, a Grignard
reagent was prepared from magnesium (Wako Pure Chemical Industries, Ltd.) and
bromobenzene (Wako Pure Chemical Industries, Ltd.), and di-2-pyridyl ketone
(Aldrich) was allowed to react with the reagent, to thereby obtain the title
compound. l'H-NMR (CDC13): 61.86 (s, 18), 7.05-7.37 (m, 711), 7.64-7.71 (m,
4H), 8.62 (d, J=0.9 Hz, 2H). Ill (cm-1): 3397, 1577, 1513, 734.  OP-C9169-PCT
[0125][Production Example 171 Synthesis of [dipheny1(4-methoxypheny1)]methanol
(Compound 17) [Chem. 28]  (compound 17) [0126]With the same method as for
Compound 13, a Grignard reagent was prepared from magnesium (Wako Pure
Chemical Industries, Ltd.) and parabromoanisole, and henzophenone was allowed
to react with the reagent, to thereby obtain the title compound. m.p. 79-81C 



1H-NMR (CDC13): 62.75 (s, 1H), 3.79 (s, 311), 6.82 (dd, J-3.0 Hz, J=9.6 Hz,
2H), 7.2-3.3 (m, 12H). IR (cm-1): 3479, 1607, 1508, 1249. [0127][Production
Example 18] Synthesis of [bis(4-methoxyphenyl)phenyllmethanol (Compound 18)
[Chem. 29] OMe Me0OH (Compound 18) [0128]With the same method as for Compound
13, a Grignard  OP-C8168-PCT reagent was prepared from magnesium (Wako Pure
Chemical Industries, Ltd.) and bromobenzene,
and4,4'-dimethoxybenzophenonewasallowed to react with the reagent, to thereby
obtain the title compound. 1H-NMR (CDC13): 53.80 (s, 6H), 6.82 (dd, J=2.7 Hz,
j=6.6 Hz, 2H), 7.17 (dd, J=2.1 Hz, J=6.6 Hz, 2H), 7.2-7.3 (m, 9H). IR (cm-1):
3447, 1605, 1506, 1245. [0129][Production Example 19] Synthesis of
1-[[(4-methoxyphenyl)diphenyl]methyl]piperidine (Compound 19) [Chem. 30] 



OMe  (Compound 19) [0130][(4-Methoxyphenyl)diphenyl]methyl chloride (0.79 g,
2.56 mmol) (Tokyo Chemical Industry Co., Ltd.) was dissolved in acetonitrile
(15 mL) (Wako Pure Chemical Industries, Ltd.), and piperidine (1.20g, 14.1
mmol) (Wako Pure Chemical Industries, Ltd.) was added thereto. The mixture was
refluxed for 1,hour, and then the solvent was distilled off under reduced
pressure. A saturated aqueous solution of sodium hydrogen carbonate (Wako Pure
Chemical Industries, Ltd.) and water were added to the concentrated residue,
and mixture was extracted with ethyl acetate (Wako Pure Chemical Industries,
Ltd.) . The organic layerwas dried with anhydrous sodium sulfate (Wako Pure
Chemical Industries, Ltd.), and the solvent was  OP-C9169-PCT distilled off
under reduced pressure. The residue was subjected to alumina column
chromatography (n-hexane (Wako Pure Chemical Industries, Ltd.) as an eluent )
, to thereby obtain the title compound (0.79 g, 86% yield). m.p. 63-67C  h-NMR
(CDC13): 60.70-3.50 (m, 10H), 3.77 (s, 3H), 6.79 (d, J=9.0 Hz, 2H), 7.10-7.6
(m, 12H). IR (cm-1): 2924, 1507, 1441, 712. [0131][Production Example 20]
Synthesis of 1-[[bis(4-methoxyphenyl)phenyl]methyl]piperidine (Compound 20)
[Chem. 31] OMe  



(Compound 20) [0132]4,4'-dimethoxytrityl chloride (0.83 g, 2.45 mmol)  (Tokyo
Chemical Industry Co., Ltd.) was dissolved in acetonitrile (15 ml) (Wako Pure
Chemical Industries, Ltd.), and piperidine (1.24 g, 14 . 6 nimol ) (Wako Pure
Chemical Industries, Ltd.) was added thereto . The mixture was refluxed for 1
hour, and the solvent was distilled off under reduced pressure. A saturated
aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical Industries,
Ltd.) was added to the concentrated residue, and mixture was extracted with
ethyl acetate (Wako Pure Chemical Industries, Ltd.). The organic layer .
CT-C9189-PCT was washed with water and brine. After that, the organic layer
was dried with anhydrous sodium sulfate (Wako Pure Chemical industries, Ltd.),
and the solvent was distilled off under reduced pressure. The residue was
subjected to alumina column chromatography (n-hexane (Wako Pure Chemical
Industries, Ltd.) chloroform (Wako Pure Chemical Industries, Ltd.): n-hexane
(WakoPureChemical Industries, Ltd.)=1:4 as an client), to thereby obtain the
title compound (0.81 g, 85% yield). m.p. 67-70C 1H-NMR (CDC13): 0.70-3.50 (m,
1CH), 3.77 (s, 61-1), 6.79 (d, J=9.0 Hz, 4H), 7.08-7.53 (m, 91-1)- IR (cm-1):
2927, 1507, 1249, 1177, 1035. (0133][Production Example 21] Synthesis of
1-[tris(4-methoxyphenyl)methyl]piperidine (Compound 21) [Chem. 321 OMe   



OMe (Compound 21) [0134]4,4',4"-trimethoxytrityl chloride (0.519, 1.38 mmol)
(Aldrich) was dissolved in acetonitrile (8 mL) (Wako Pure Chemical Industries,
Ltd.), and piperidine (0.70 g, 8.22 mmol) (Wako Pure Chemical Industries,
Ltd.) was added thereto. The mixture was  OP-C9169-PCT refluxed for 1 hour,
and then the solvent was distilled off under reduced pressure. A saturated
aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical Industries,
Ltd.) was added to the concentrated residue, and mixture was extracted with
ethyl acetate (Wako Pure Chemical Industries, Ltd.) The organic layer was
washed with water and brine. After that, the organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled of f under reducedpressure . The residue was subjected
to alumina column chromatography (chloroform (Wako Pure Chemical Industries,
Ltd.):n-hexane (Wako Pure Chemical Industries, Ltd.)=1:4 as an eluent), to
thereby obtain the title compound (0.28 g, 49% yield). m.p. 73-75C 1H-NMR
(CDC13): 0.70-3.50 (m, 10H), 3.77 (s, 91-), 6.78 (d, J-9.0 Hz, 6E), 7,36 (d,
J-7.8 Hz, 61-I). IR (cri1): 2928, 1507, 1249, 1175, 1036. [0135][Production
Example 22] Synthesis of tris(4-methylphenyl)methanol (Compound 22) [Chem. 33]
CH3 



OH CH3 (Compound 22) [0136]A Grignard reagent was prepared from magnesium
(0.14  OP-C9169-PCT q, 5.76 mmol)(Wako Pure Chemical Industries, Ltd.) and
P-bromotoluene (0.48 g, 5.45 mmol) (Wako Pure Chemical Industries, Ltd.).
4,4'-dimethylbenzophenone (0.60 g, 2.85 mmol) (Wako Pure Chemical Industries,
Ltd.) was dissolved in tetrahydrofuran (5 mL) (KANTO CHEMICAL CO. , INC.), and
it was added dropwise to the Grignard reagent while cooling with ice, followed
by stirring at room temperature for 4 hours. A saturated aqueous solution of
sodium hydrogen carbonate (Wako Pure Chemical Industries, Ltd.) was added to
the reaction solution while cooling with ice, and mixture was extracted with
ethyl acetate (Wako Pure Chemical Industries, Ltd.). The organic layer was
washed with brine. After that, the organic layer was dried with anhydrous
sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the solvent was
distilled off under reduced pressure. The residue was subjected to silica gel
column chromatography (n-hexane (Wako Pure Chemical Industries, Ltd.):ethyl
acetate (Wako Pure Chemical Industries, Ltd.)=19:1 as an eluent), to thereby
obtain the title compound (0.74g, 86% yield). m.p. 81-94C 1H-NMR (CDC13):
52.33 (s, 9H), 2.68 (s, 1H), 7.08-7.17 (m, 12H). IR (cm11): 3466, 1510, 1010,
818, 784. [0137][Production Example 23] Synthesis of
fbis(4-methylphenyl)phenyllmethanol (Compound 23) [Chem. 34]  OP-C9169-PCT 



(Compound 23) [0138]With the same method as for Compound 13, a Grignard
reagent was prepared from magnesium (Wako Pure Chemical Industries, Ltd.) and
bromobenzene (Wako Pure Chemical industries, Ltd.), and
4,4'-dimethylbenzophenone (Wako Pure Chemical Industries, Ltd.) was allowed to
react with the reagent, to thereby obtain the title compound. m.o. 73-76C
1H-NMR (CDC13):2.38 (s, 61-1), 2.72 (s, 1H), 7.09-7.17 (m, 8H), 7.26-7.28 (m,
5H). IR (cm-1): 3466, 1510, 1446, 1009, 816, 755, 701. [0139][Production
Example 24] Synthesis of [dipheny1(4-methylphenyl)lmethanol (Compound 24)
[Chem. 35]  (Compound 24) [0140]With the same method as for Compound 13, a
Grignard reagent was prepared from magnesium (WakoPureChemical Industries, 



OP-C9169-PCT Ltd.) and p-bromotoluene (Wako Pure Chemical Industries, Ltd.),
and benzophenone (Wako Pure Chemical Industries, Ltd.)was allowed to react
with the reagent, to thereby obtain the title compound. m.p. 68-71C
(CDC13): 52.34 (s, 3H), 2.76 (s, 1H), 7.13-7.17 (m, 4H), 7.26-7.32 (m, 10H).
IR (cm-1): 3466, 1510, 1445, 1010, 815, 757, 700. [0141][Production Example
251 Synthesis of Udipheny1(4-methylphenyrnmethyl]piperidine (Compound 25)
[Chem. 36]  (Compound 25) [0142]Compound 24 described above (0.17 g, 0.620
mmol) was dissolved in chloroform ( 4 raL) (Wako Pure Chemical Industries,
Ltd.), and thionyl chloride (0.5 ir,L) (Wako Pure Chemical Industries, Ltd.)
was added dropwise while cooling with ice. The mixture was returned to room
temperature and stirred for 2 hours, and then the solvent was distilled off
under reduced pressure, to thereby obtain a residue . The residue was
dissolved in acetonitrile (4 mL) (Wako Pure Chemical Industries, Ltd.), and
piperidine (0.19 g, 2.23 mmol) (Wako Pure Chemical Industries, Ltd.) was added
thereto. The mixture was refluxed for 1 hour and allowed to cool to room.
temperature. The  OP-C9169-PCT solvent was distilled off under reduced
pressure , and then a saturated aqueous solution of sodium hydrogen carbonate
(Wako Pure Chemical Industries, Ltd.) was added to the concentrated residue,
andmixture was extracted with ethyl acetate (Wako Pure Chemical. Industries,
Ltd.). The organic layer was washed with water and brine. After that, the
organic layer was dried with anhydrous sodium sulfate (Wako Pure Chemical
Industries, Ltd.), and the solvent was distilled off under reduced pressure.
The residue was subjected to alumina column chromatography (n-hexane (Wako
Pure Chemical Industries, Ltd.) as an eluent), to thereby obtain the title
compound (0.18 g, 85% yield). m.p. 63-67C. 



1H-NMR (CDC13): 50.70-3.50 (m, 10H), 2.29 (s, 31-i), 7.02-7.18 (m, 4E),
7.19-7.29 (m, 5H), 7.30-7.55 (m, SH). IR (cm-1): 2922, 2809, 1489, 1447, 711,
701. [0143][Production Example 26] Synthesis of
1-fibis(4-methylphenyl)phenyl]methyl]piperidine (Compound 26) [Chem. 37] Me
(Compound 26) [0144]Compound 23 described above (0.17 g, 0.589 mmol) was
dissolvedinchloroform (4mi) (WakoPureChemicalIndustries,Ltd.),  OR-C9169-PCT
and thionyl chloride (0.5 mL) (Wako PureChemicalIndustries, Ltd.) was added
dropwise while cooling with ice. The mixture was returned to room temperature
and stirred for 1 hour, and then the solvent was distilled off under reduced
pressure, to thereby obtain a residue . The residue was dissolved in
acetonitrile (4 mL) (Wako Pure Chemical Industries, Ltd.), and piperidine
(0.19 g, 2.23 Imol) (Wako Pure Chemical Industries, Ltd.) was added thereto.
The mixture was refluxed for 45 minutes and allowed to cool to room
temperature. The solvent was distilled off under reduced pressure, and then a
saturated aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical
Industries, Ltd.) was added to the concentrated residue, and mixture was
extracted with ethyl acetate (Wako Pure Chemical Industries, Ltd. ) . The
organic layer was washedwithwater andbrine After that, the organic layer was
dried with anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and
the solvent was distilled oft under reduced pressure. The residue was
subjected to alumina column chromatography (n-hexane (Wako Pure Chemical
Industries, Ltd.) as an eluent), to thereby obtain the title compound (0.17 g,
81% yield). m.p. 68-71C. 1H-NMR (CDC13): 80.70-3.50 (m, 10H), 2.29 (s, 6H),
7.04-7.46 (m, 13H). IR (cm-1): 2922, 1507, 1445, 752, 723. 



[0145][Production Example 27] Synthesis of
1-[tris(4-methylphenyl)methyl]piperidine (Compound 27)  OP-C9169-PCT [Chem.
38] Me  Me (Compound 27) [0146]Compound 22 described above (0.17 g, 0.562
mmol) was dissolved in chloroform (4mL) (Wako Pure Chemical Industries, Ltd.),
and thionyl chloride (0.5mi) (Wako Pure Chemical Industries, Ltd.) was added
dropwise while cooling with ice. The mixture was returned to room temperature
and stirred for 2 hours, and then the solvent was distilled off under
reducedpressure, to thereby obtain a residue. The residue was dissolved in
acetonitrile (4 mL) (Wako Pure Chemical Industries, Ltd.), and piperidine
(0.19 g, 2.23 mmol) (Wako Pure Chemical Industries, Ltd.) was added thereto.
The mixture was refluxed for 1 hour and allowed to cool to room temperature.
The solvent was d istilled off under reduced pressure, and then a saturated
aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical Industries,
Ltd.) was added to the concentrated residue, and mixture was extracted with
ethyl acetate (Wako Pure Chemical Industries, Ltd.). The organic layer was
washed with water and brine. After that, the organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled off under reduced pressure. The residue was subjected to
alumina  OP-C9169-PCT column chromatography (n-hexane (Wako Pure Chemical
Industries, Ltd.) as an eluent), to thereby obtain the title compound (0.19 q,
92% yield). 111-NMR (CDC13): 60.70-3.50 (m, 10H), 2.28 (s, 9H), 7.04 (d, J=8.4
Hz, 611), 7.23-7.40 (m, 6H). 



IR (cm-1): 2922, 1508, 1185, 807, 781, 569. [0147][Production Example 281
Synthesis of 1-(diphenylmethyl)pyrrolidine (Compound 28) [Chem. 39] cN7
(Compound 28) [0148]Chlorodiohenylmethane (0.50 g, 2.47 (mnol) (Wako Pure
Chemical Industries, Ltd.), pyrrolidine (0.53 g, 7.45 mmol) (Tokyo Chemical
Industry Co., Ltd.), and potassium iodide (0.10 g, 0.60 mmol) (Wako Pure
Chemical Industries, Ltd.) were added to acetonitrile (20 mL) (Wako Pure
Chemical Industries, Ltd.), and the mixture was refluxed for 2 hours. The
mixture was allowed to cool to room temperature. After that, a saturated
aqueous solution of sodium hydrogen carbonate (Wako Pure Chemical Industries,
Ltd.) was added to the reaction solution, and mixture was extracted with ethyl
acetate (Wako Pure Chemical Industries, Ltd.). The organic layer was dried
with anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled off under reduced  OP-09169-2CT pressure.The residue was
subjected to silica gel column chromatography (chloroform, (Wako Pure Chemical
Industries, Ltd.) :methanol (Wako Pure Chemical Industries, Ltd.)=99:1 as an
eluent), to thereby obtain the title compound (0.36g, 61% yield). m.p. 69-72C
1H-NMR (CDC13): 51.73-1.79 (m, 4H), 2.40-2.44 (m, 4H), 4.15 (s, 14), 7.12-7.47
(m, 10H). IR (cm-1): 2793, 1452, 703. [0149][Production Example 291 Synthesis
of 



1-[bis(4-methylphenyl)methyl]pyrrolidine (Compound 29) [Chem. 40]  (Compound
29) [0150]Compound 14 (0.30g, 1.41 mmol) was dissolved in thionyl chloride ( 1
ri) (Wako Pure Chemical Industries, Ltd.) , and the mixture was refluxed for 2
hours. The reaction solution was concentrated under reduced pressure, to
thereby obtain a residue. The residue was dissolved in acetonitrile (5 mL)
(Wako Pure Chemical Industries, Ltd.), and pyrrolidine (0.50g, 7.03 mmol) was
added thereto, and the mixture was refluxed for 2 hours and then allowed to
cool to room temperature. A saturated aqueous solution of sodium hydrogen
carbonate (Wako Pure Chemical Industries, Ltd.) was added to the reaction
solution, and then mixture was extracted with ethyl acetate.  OP-C9169-PCT The
organic layer was dried with anhydrous sodium sulfate (Wako Pure Chemical
Industries, Ltd.), and the solvent was distilled off under reduced pressure.
The residue was subjected to silica gel column chromatography (chloroform
(Wako Pure Chemical Industries, Ltd.):methanol (Wako Pure Chemical Industries,
Ltd.)=99:1 as an eluent), to thereby obtain the title compound (0.32 g, 84%
yield). m.p. 61-63C. 1H-NMP (CDC13): 61.74-1.78 (m, 4H), 2.40 (s, OH),
2.35-2.45 (m, 4H), 4.01 (s, 1H), 7.05 (d, J-7.8 Hz, 411), 7.32 (d, J=7.8 Hz,
4H). IR (cm-1): 2962, 2802, 1509, 721. [0151][Production Example 30] Synthesis
of N-(triphenylmethyl)-N-ethylamine (Compound 30) [Chem. 41]  (Compound 30) [
0152 ]Triphenylmethylamine (1.00 g, 3.86 mmol) (Wako Pure 



Chemical Industries, Ltd. ) and i odoethane (1.30g, 9.62 mmol) (Wako Pure
Chemical Industries, Ltd. ) were dissolved in acetonitrile (5 nit) (Wako Pure
Chemical Industries, Ltd. ) , and the mixture was left to stand still at room
temperature for 3 days. The solvent was distilled off under reduced pressure,
and the residue was subjected to silica gel column chromatography (chloroform
(Wako Pure Chemical Industries, Ltd. ) as an eluent) , to thereby obtain the
title compound  OP-C9169-PCT (0.31 g, 28% yield). m.p. 75-77C   -NMR (CDC13):
51_06 (t, J=6.9 Hz, 3H), 1.98 (t, J=6.9 Hz, 2H), 7.13-7.45 (m, 15E).
[0153][Production Example 31] synthesis of
2-[Edipheny1(4-methoxyphenyrnmethylokylethanol (Compound 31) [Chem. 42]
(Compound 31) [0154]Ethylene glycol (1.009, 16.1 moll (Wako Pure Chemical
industries, Ltd.), 4-methoxytriphenyl chloride (1.00g, 3.23 mmol) (Wake Pure
Chemical Industries, Ltd.), and triethylamine (0.89g, 8.81 mmol) (Wako Pure
Chemical Industries, Ltd.) were dissolved inmethylene chloride (50mL) (Wako
Pure Chemical Industries, Ltd.), and the mixture was stirred at room
temperature overnight. Water (50 mL) was added to reaction solution, and
mixture was extracted with methylene chloride (Wake Pure Chemical Industries,
Ltd.). The organic layer was dried with anhydrous sodium sulfate (Wako Pure
Chemical Industries, Ltd.), and the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel column chromatography
(chloroform (Wake Pure Chemical Industries, Ltd.) as an eluent), to thereby
obtain the title compound (0.91 g, 84%  



OP-C9169-PCT yield) . 1H-NMR(CDC13):63.25 3.79(s,3H),6.83(d,
IR(cm-1):3419,1607, (d,J=5.1Hz,2H),3.78(d, J-9.0Hz,2E),7.25-7.54 1509,1251.
J-5.1 Hz, (m,12H). 2H),  [0155][Production Example 32] Synthesis of
2-Dois(4-methoxyphenyl)phenylmethyloxylethanol (Compound 32) [Chem. 43] OMe  



(Compound 32) [0156]Ethylene glycol (0.92g, 14.8rmnol) (Wako Pure Chemical
Industries, Ltd.), 4, 4 ' -dimethoxytrityl chloride (1.00g, 2 . 95 mmol) (Wako
Pure Chemical Industries, Ltd.), and triethylamine (0.89 g, 8.81 mmol) (Wako
Pure Chemical Industries, Ltd.) were dissolved in methylene chloride (25 mL)
(Wako Pure Chemical Industries, Ltd.), and the mixture was stirred at room
temperature overnight. Water (SO mL) was added to reaction solution, and
mixture was extracted with methylene chloride (WakoPure Chemical Industries,
Ltd.). The organic layer was dried with anhydrous sodium sulfate (Wako Pure
Chemical Industries, Ltd.), and the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel column chromatography
(chloroform (Wako Pure Chemical Industries, Ltd.) as an eluent), to thereby
obtain the title compound (0.51 g, 47%  OP-C9169-PCT yield). 1H-NMR (DMS0):
53.25 (t, J=5.1 Hz, 2H), 3.79 (t, J=5.1 Hz, 2H), 3.79 (m, 6H), 6.83 (dd, J-2,4
Hz, J=6.9 Hz, 4H), 7.13-7.45 (m, 9H). IR (cm-1): 3398, 1607, 1510, 1251.
[0157][Production Example 33] Synthesis of
2-[[dipheny1(4-methoxypheny1)]methylamino]ethanol (Compound 33) [Chem. 441
(Compound 33) [0158]4-Methoxytrityl chloride (2.77g, 9.00 mmol) (Wako Pure
Chemical Industries, Ltd.) and aminoethanol (2.74 g, 44.9 mmol) (Wako Pure
Chemical Industries, Ltd.) were dissolved in acetonitrile (50 mL) (Wakc Pure
Chemical Industries, Ltd.), and the mixture was stirred at room temperature
overnight. Ethyl acetate (Wako Pure Chemical Industries, Ltd.) and water were
added thereto, and mixture was extracted. The organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled off under reduced pressure. The residue was subjected to
silica gel column chromatography (chloroform, (Wako Pure Chemical Industries,
Ltd.) as an eluent) , to thereby obtain the title compound (2.01 g, 67%
yield). 1H-NMR (CE)C13): 62.36 (t, J-5.1 Hz, 21-i), 3.68 (t, J-5.1 Hz, 2H),  



OP-c9169-PCT 3.80 (s, 3H), 6.81 (d, J=9.0 Hz, 2E), 7.23-7.55 (m, 12H). IR
(cm-1): 3323, 1609, 1508, 1249. [0159][Production Example 34] Synthesis of
2-[[bis(4-methoxyphenyl)phenyl]methylamino]ethanol (Compound 34) [Chem. 45]
(Compound 34) [0160]4,4'-dimethozytrityl chloride (0.50g, 1.48 mmol) (Wako
Pure Chemical Industries, Ltd.) and aminoethanol (0.27g, 4.42 mmol) (Wako Pure
Chemical Industries, Ltd.) were dissolved in acetonitrile (20 mI) (Wako Pure
Chemical Industries, Ltd.), and the mixture was stirred at room temperature
overnight. Ethyl acetate (Wako Pure Chemical Industries, Ltd.) and water were
added thereto, and mixture was extracted. The organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled oft under reduced pressure. The residue was subjected to
silica gel column chromatography (chloroform, (Wako Pure Chemical Industries,
Ltd.) as an eluent) , to thereby obtain the title compound (0.43 g, 80%
yield). 11T-NMR(CDC13):62.87(t,J-5.1Hz,2H), 3.14 (t,J=5.1 Hz, 2H), 



3.79(s,611),6.82(dd,J-2.7 Hz,J.-6.9 Hz, 4H), 7.21-7.56 (m, 911).  IR (cm-1):
3380, 1609, 1177.  OP-C9169-PCT [0161][Production Example 35] Synthesis of
2-[[dipheny1(4-methoxyphenyrnmethyloxy]ethylamine (Compound 35) [Chem. 46]
(Compound 35) [0162]4-Methoxytrityl chloride (2.00 g, 6.48 mmol) (Wako Pure
Chemical Industries, Ltd.), 1-(2-trityloxyethyl)piperidine-2,5-dione (1.24g,
6.48 mmol) (Wako Pure Chemical Industries, Ltd.), and triethylamine (1.96 g,
19.4 mmol) (Wako Pure Chemical Industries, Ltd.) were dissolved in methylene
chloride (30 mil) (Wako Pure Chemical Industries, Ltd.), and the mixture was
stirred at room temperature overnight. The mixture was poured into a mixed
solution of methylene chloride (Wako PureChemicalIndustries, Ltd.) and diluted
hydrochloric acid (Wako Pure Chemical Industries, Ltd.), and the mixture was
shaken, followed by separation of the organic layer. The organic layer was
dried with anhydrous sod ium sulfate (Wako Pure Chemical Industries, Ltd.),
and then suction-filtered and concentrated under reduced pressure. The residue
was subjected to silica gel column chromatography (chloroform, (Wako Pure
Chemical Industries, Ltd.) as an eluent), to thereby obtain an intermediate
(2.67 g, 89% yield). 



The intermediate (0.50g, 1.10 mmol) was dissolved in methanol (10 mL) (Wako
Pure Chemical Industries, Ltd.), and hydrazine (2  OP-C9169--PCT mL) (Wako
Pure Chemical Industries , Ltd.) was added thereto , followed by stirring at
room temperature for 1 hour . Thesolventwasdistilled off under reduced
pressure, and then the residue was added to a mixed solution of chloroform
(Wako Pure Chemical Industries, Ltd.) and a saturated aqueous solution of
sodium hydrogen carbonate (Wako Pure Chemical Industries, Ltd.). The mixture
was shaken, and then the organic layer was separated. The organic layer was
dried with anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and
then suction-filtered and concentrated under reduced pressure. The residue was
subjected to silica gel column chromatography (chloroform (Wako Pure Chemical
Industries, Ltd.):methanol (Wako Pure Chemical Industries, Ltd.)=9:1 as an
eluent), to thereby obtain the title compound (0.20 g, 57% yield). 1H-NMR
(CDC13): 62.87 (t, J=5.4 Hz, 2H), 3.16 (t, J=5.4 Hz, 2H), 3.79 (s, 3H), 6.83
(dd, J-2.1 Hz, J=6.9 Hz, 214), 7.21-7.56 (m, 12H). IR (cm-1): 3385, 1607,
1510, 1251. [0163][Production Example 36] Synthesis of
2-[[bis(4-methoxyphenyl)phenyl]rethyloxy]ethylamine (Compound 36) [Chem. 47]
(Compound 36)  OP-09169-PCT [0164]4 , 4 ' -d methoxytrityl chloride (1.00g, 2
. 95 mmol) (Wako Pure Chemical Industries, Ltd.),
1-(2-trityloxyethyl)pyrrolidine-2,5-dione (0.57 g, 3.00 mmol) (Wako Pure
Chemical Industries, Ltd.), and triethylamine (0.89 g, 8.81 m=1) (Wako Pure
Chemical Industries, Ltd.) were dissolved in methylene chloride (20 mL) (Wako
Pure Chemical Industries, Ltd.), and the mixture was stirred at room
temperature overnight. The  mixture was poured into a mixed
solutionofmethylene chloride (Wako PureChemicalIndustries, Ltd.) and diluted
hydrochloric acid (Wako Pure Chemical Industries, Ltd.), and the mixture was
shaken, followed by separation of the organic layer. The organic layer was
dried with anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and
then suction-filtered and concentrated under reduced pressure. The residue was
subjected to silica gel column chromatography (chloroform (Wako Pure Chemical
Industries, Ltd.) as an eluent), to thereby cbtain an intermediate (0.93 g,
64% yield).        The intermediate (0.93g, 1.88 mmol) was dissolved in
methanol (25 mL) (Wako Pure Chemical Industries, Ltd.), and hydrazine (4 mL)
(Wako Pure Chemical Industries, Ltd.) was added thereto, followed bystirringat
room temperature for 1 hour. Thesolventwasdistilled off under reduced
pressure, and then the residue was added to a mixed solution of chloroform
(Wako Pure Chemical Industries, Ltd.) and a saturated aqueous solution of
sodium hydrogen carbonate (Wako Pure Chemical Industries, Ltd.). The mixture
was shaken, and then the organic layer was separated. The organic layer was
dried with 



OP-C9169-PCT anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.),
and then suction-filtered and concentrated under reduced pressure. The residue
was subjected to silica gel column chromatography (chloroform (Wakc Pure
Chemical Industries, Ltd.) :methanol (Wako PureChemicalIndustries, Ltd.)=9:1
as an eluent) , totherebyobtain the title compound (0.33 g, 49% yield). 1H-NMR
(CDC13): 62.85 (t, J-5.1 Hz, 2H), 3.13 (t, J=5.1 Hz, 2H), 3.79 (s, 6H), 6.81
(d, J=9.0 Hz, 4H), 7.36-7.53 (m, 9H). IR (cm-1): 3385, 1608, 1508, 1176.
[0165][Production Example 37] Synthesis of
N,N-[bis(2-hydroxyethy1)]-N-(triphenylmethyl)amine (Compound37) [Chem. 48]
(Compound 37) [0166]A solutionof triphenylchloromethane (2.01g, 7 . 20 mmol)
(Wako Pure Chemical Industries, Ltd.) in methylene chloride (12 mL) (Wako Pure
Chemical Industries, Ltd.) was added dropwise over 20 minutes to a solution of
diethanolamine (1.67g, 15.9 mmol) (Wako Pure Chemical Industries, Ltd.) in
N,N-dimethylformamide (13 mL) (Wako Pure Chemical Industries, Ltd.) while
stirring and cooling with ice. The mixture was returned to room temperature
and stirred overnight, and then diethyl ether (Wako Pure Chemical Industries,
OP-C9169-PCT Ltd.) and water were added thereto, followed by extraction. The
organic layer was dried with anhydrous sodium sulfate (Wakc Pure Chemical
Industries, Ltd.), and the solventwasdistilledoffunder reduced pressure. The
residue was recrystallized from chloroform (Wako Pure Chemical Industries,
Ltd.)/n-hexane (Wako Pure Chemical Industries, Ltd.), to thereby obtain the
title compound (1.24 g, 49% yield). m.p. 159-160C. 



1H-NMR (CDC13): 62.58 (t, J=6.3 Hz, 4H), 3.78 (t, J=6.3 Hz, 4H), 7.13-7.31 (m,
9H), 7.58-7.62 (m, 6H). [0167][Production Example 38] Synthesis of
1,2-dihydroxy-3-(triphenylmethyloxy)propane (Compound 38) [Chem. 49] OH OH
(Compound 38) [0168]Glycerol (3.02 g, 32.8 rmol) (Wako Pure Chemical
Industries, Ltd.) and triphenylchloromethane (1.00 g, 3.50 mmol) (Wako Pure
Chemical Industries, Ltd.) were dissolved in pyridine (20 mI) (Wako Pure
Chemical Industries, Ltd.), and the mixture was refluxed for 5 hours. The
mixture was allowed to cool to room temperature, and then water was added
thereto, followed by extraction with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). The organic layer was dried with anhydrous sodium sulfate
(Wako Pure  OP-C9169-PCT Chemical Industries, Ltd.) , and the solvent was
distilled of f under reduced pressure. The residue was subjected to silica gel
column chromatography (chloroform (Wako Pure Chemical Industries, Ltd. )
:methanol (Wako Pure Chemical Industries, Ltd. ) =97 : 3) , to thereby obtain
the title compound (0.50 g, 42% yield) . m.p. 108-110C 'H-NMR (CDC13):
63.22-3.34 (m, 211), 3.54-3.81 (m, 2H), 3.85-3.99 (m, 1H), 7.22-7.54 (m, 15H)
. [0169][Production Example 39] Synthesis of N- (triphenylmethyl) serine
(Compound 39) 



[Chem. 50] NH 0 N.< \ OH OH (Compound 39) [0170]L-Serine (2.10 g, 20.0 mmol)
(Wako Pure Chemical Industries, Ltd. ) was dissolved in methylene chloride (20
mL) (Wako Pure Chemical Industries, Ltd.), and then trimethylsilyl chloride
(8.9 mL) (Shin-Etsu Chemical Co., Ltd. ) was added thereto, followed by reflux
for 20 minutes. The mixture was returned to room temperature, and then
triethylamine (10 mi.) (Wako Pure Chemical Industries, Ltd. ) was added
thereto, followed by reflux for 45minutes . The mixture was ice-cooled, and
then triethylamine (2.8 mi) (Wako Pure Chemical Industries, Ltd. ) and
triphenylchloromethane (5.61 g, 20.1 mmol ) (Wako Pure Chemical Industries,
Ltd. ) were added thereto,  OR-09169-ECT followed by stirring at room
temperature for 5 hours. An excessive amount of methanol (Wako Pure Chemical
Industries, Ltd.) was added to the reaction solution, and the mixture was
concentrated under reduced pressure. The organic layer was dried with
anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.), and the
solvent was distilled off under reduced pressure. The residue was subjected to
silica gel column chromatography (chloroform (Wako Pure Chemical Industries,
Ltd.):methanol (Wako Pure Chemical Industries, Ltd4=99:1 as an eluent), to
thereby obtain the title compound (0.36 g, 5% yield). LH-NMR (CDC13):
52.83-2.92 (m, 2H), 3.51 (m, 1H), 3.67-3.77 (m, 1H), 7.20-7.44 (m, 15E).
[0171][Production Example 40] Synthesis of
1-[(diphenylpyridyl)methyl]imidazole (Compound 40) [Chem. 51]  



(Compound 40) [0172]Compound 9 described above (0.35 g, 1.34 mmol) was
dissolved in rhionyl chloride (2m1) (Wako Pure Chemical Industries, Ltd.), and
the mixture was refluxed for 30 minutes. The reaction solution was allowed to
cool to room temperature, and then the solvent was distilled off under reduced
pressure . The residue was dissolved  OP-C9169-PCI in acetonitrile (30 mL)
(Wako Pure Chemical Industries, Ltd.) and imibazole (1.50 g, 2.20 mmol) was
added thereto, followed by reflux for 3 hours. The reaction solution was
allowed to cool to room, temperature, and then water and ethyl acetate (Wako
Pure Chemical Industries, Ltd.) were added thereto. The mixture was shaken,
and then the organic layer was separated. The organic layer was dried with
anhydrous sodium, sulfate (Wako Pure Chemical Industries, Ltd.) and
suction-filtered, and then the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel column chromatography
(chloroform (Wake Pure Chemical Industries, Ltd.)    chloroform (Wako Pure
Chemical Industries, Ltd.) :methanol (Wako Pure Chemical Industries, Ltd. )
=99 1 as an eluent) , to thereby obtain the title compound (266 g, 62% yield).
m.p. 210-212C 1H-NMR (CDC13): 56.80 (d, 1H, 3=1.2Hz), 7.07-7.14 (m, 7H),
7.35-7.38 (m, 611), 7.45 (t, IH, 3=1.2 Hz), 8.62 (dd, 211, 3-1.5 Hz, 3=4.5 Hz)
[0173][Production Example 41) Synthesis of
1-Lbis(methylphenyl)methyljimidazole (Compound 41) [Chem. 52] ( (Compound 41)
[0174]With the same method as for Compound 40, Compound 14 described above,
thionyl chloride (Wako Pure Chemical Industries, 



OP-C9169-PCT Ltd.), and imidazole (Wako Pure Chemical Industries, Ltd.) were
used, to thereby obtain the title compound. H-NMR (CDC13): 62.35 (s, 6H), 6.44
(s, IH), 6.83 (t, 1H, J-1.2 Hz), 6.98 (d, 4H, 8.1 Hz), 7.15 (d, 4H, 3=8.1 Hz),
7.27 (s, 1H), 7.39 Examples [0175]Hereinafter, the present invention is
described in more detail by way of examples. However, it goes without saying
that the present invention is not limited only to these examples. [0176]<Test
Example 1: Melanin production inhibition test using cultured normal human
melanocytes>         The inhibitory effect on melanin production of Compound 1
was evaluated using 2-thiouracil (140_ labeled 2-thiburacil was used in this
test) which is incorporated specifically into melanin in an intracellular
melanin synthesis process. Complete medium for culture of melanocytes
(manufactured by Kurabo Industries Ltd.) was added to 15 wells in a 24-well
plate in an amount of 2 mL per well, and normal human melanocytes
(manufactured by Kurabo Industries Ltd.) were seeded into the wells at a
concentration of 1.5x104 cells/cm2. The cells were cultured in a 5% carbon
dioxide atmosphere at 37C for 24 hours. Thereafter, the medium in all the
wells was exchanged under the following conditions: fresh complete medium for
culture ofmelanocytes (control) was used in three wells; each of complete
medium for culture of melanocytes, which including  0P-09169-P0T Compound 1 at
concentrations of 1.0 pM, 2.0 pM, and 4.0 pM, was used in a total of nine
wells including three wells for each concentration; and complete medium for
culture of melanocytes, each of which including arbutin (positive control)
known as a melanin production inhibitor at a concentration of 0.5 mM (500 pM)
, was used in the other three wells.Further, 2- [2-11C] thiouracil
(14C-labeled thiouracil) was added to each of these 15 wells at 0.25x10-6 Ci
(curie) . Then, the cells were cultured for further 3 days under the same
conditions as the above. After the completion of culture, the culture medium
was removed from the wells, and the cells were washed with phosphate buffered
physiological saline (PBS) and then separated from the bottoms of the wells
with medi um including trypsin and EDTA to prepare cell suspensions, followed
by centrifugation to collect the cells. The number of the cells was 



counted using a hemocytometer.Thereafter, the amounts of 14C-thiouracil in the
cells collected from each well (0.25x10-6 Ci) were measured using a liquid
scintillation counter (ALOKA CO. , LTD.) The percentages of an amount of
radioactivity in the cells cultured in the medium including the test
substances with respect to an amount of radioactivity in the cells collected
from the well of the control were calculated as amounts of melanin (%) . That
is, as the amount of radioactivity incorporated into the cells is smaller, the
amount of melanin is evaluated to be smaller, i.e. , the melanin inhibition
effect of the component added is evaluated to be larger. [0177][Table 1]
OP-09169-POT Table 1 ComponentAddition amountAmount of melanin added to
medium(PM)(%) Compound 1   1.063.83.6 2.037.05.3 4.029.2t2.9 50064.62.3 



Arbutin         The rate when the average radioactivity of the control is
defined as 100% is shown as the amount of melanin. The amount of melanin shows
a meanstandard deviation of three samples. [0178]The results shown in Table 1
reveal that Compound 1 has a concentration-dependent inhibitory effect on
melanin production. Further, comparison with arbutin known as a melanin
production inhibitor suggests that the inhibitory effects of melanin
production of 0.5 mM arbutin and 1.0 pM Compound I are almost the same. The
results show that the inhibitory effect of melanin production of Compound 1 is
100 times or more that of arbutin. [0179]<Test Example 2: Melanin production
inhibition tests of Compounds 2 to 39>         Inhibitory effects on melanin
production of Compounds 2 to 39 (however, the effects of Compound 9 and 15
were not measured) were examined in the same procedure as in Test Example 1.
The concentrations of the compounds added were adjusted so that the compounds
did not inhibit proliferation of cells, and the compounds were usedfor the
tests. Table 2 shows the results. Table 2 reveals that Compounds 2 to 39 have
excellent inhibitory effects on melanin production although the potencies of
the effects of the compounds  OP-C9169-PCT 



are different.  OP-C9169-PCT [0130][Table 2] Table 2 Component added to medium
(Compound No.) Addition amount (PM) Amount of melanin (%) 2 5.0 



44.03.2 3 5.0 51.64.2 1 2.0 33.80.8 5 1.5 37.70.8 6 2.0 32.64.1 7 6.0 



51.15.8 8 2.5 39.210.7 10 0.3 77.30.4 11 15 53.70.9 12 5.0 62.93.7 13 20 



68.75.2 14 25 44.65.6 16 100 91.54.6 17 10 37.01.5 18 10 55.33.4 19 3.1 



51.55.7 20 3.1 73.23.2 21 12.5 53.50.4 22 1.6 50.62.0 23 3.1 47.20.2 24 3.1 



51.61.6 25 1.6 48.0+1.9 26 1.6 38.42.5 27 3.1 47.50.6 28 60 77.35.6 29 20 



49.01.9 30 8.0 41.40.7 31 3.1 37.63.3 32 3.1 58.87.1 33 5.0 67.75.1 34 5.0 



71.41.9 35 5.0 80.48.8 36 10 71.75.1 37 4.0 69.63.9 38 8.0 75.60.2 39 8.0 



54.95.5    *The rate when the average radioactivity of the control is defined
OP-C9169-PCT as 100% is shown as the amount of melanin. The amount of melanin
shows a meanstandard deviation of three samples. t0181J<Test Example 3:
Melanin production inhibition tests of other compounds>         Inhibitory
effects on melanin production of the compounds are shown in Table 3. These
were examined in the same procedure as in Test Example 1. The concentrations
of the compounds added were adjusted so that the compounds did not inhibit
proliferation of cells, and the compounds were used for the tests. Table 3
shows the results. Table3 reveals that the compounds also have excellent
inhibitory effects on melanin production although the potencies of the effects
of the compounds are different. [0182][Table3] Table 3 Component added to
mediur, Aminodiphenylmethane(Tokyo Chemical Industry Co.,Ltd.) 



Triphenylmethylamine(Wako Pure Chemical Industries, Ltd.)
Triphenylmethanol(WakoPure Chemical Industries,Ltd.) Triphenylmethane(WakoPure
Chemical Industries,Ltd.) 4,4'-(1-Phenylidene)-bispheno 1(Aldrich)
4,41-Ethylidenebisphenol (Aldrich) 4-Tritylphenci(WakoPure Chemical
Industries,Ltd.) 4,4'-Cyclohexylidenebisphenol (Aldrich) Addition amount (pm)
40 12.5 



7.5 10 3.0 25 1.25 3.0 Amount of melanin (%) 36.612.8 57.31.6 41.32.8 42.31.4
44.81.0 30.56.1 27.00.4 38.32.5  OP-C9169-PCT * The rate when the average
radioactivity of the control is defined as 100% is shown as the amount of
melanin. The amount of melanin shows a meanstandard deviation of three
samples. [0183]<Test Example 4: Ultraviolet ray-induced pigmentation
inhibition test using pigmented guinea pigs> 



The hair of the dorsal skin of each of eight pigmented guinea pigs was removed
and shaved using an electrical hair clipper and shaver, and each of the sites
was covered with a black cloth having a total of four (two on the top and
bottom and two on the right and left) irradiation windows with a size of 2x2
cm, and then irradiated with ultraviolet rays of 300 InJ/cm2 using FL2013.E30
lamp as a light source. This operation was repeated on days 1, 3, 5, 8, 10,
and 12 after the start of the test to induce pigmentation on the four test
sites.        Compound 2, Compound 3, and Compound 4 were dissolved in ethanol
at a concentration of 1% (w/v) to prepare samples for application. Further, as
a control, ethanol_ was used alone as a sample for application.        On day
15 of the test, application of the samples was started. The respective samples
were applied to the predetermined test sites once a day in an amount of 30 pL,
and the application was continued for 6 weeks (until day 56 of the test).
On the day of the start of application (day 15 of the test) and after the
completion of application for 6 weeks (on day 57 of  OP-C9169-PCT the test),
the skin brightness (L* value) of each of the test sites was measured using a
colorimeter (CR-200, Konica Minolta Holdings, Inc.), and a AL* value was
calculated by subtracting an L* value on day 15 of the test from an L* value
on day 57 of the test. Table 4 shows the results. As degree of the
pigmentation becomes stronger, the L* value becomes smaller. Therefore, it can
be evaluated that, as the AL* value becomes larger, pigmentation is more
inhibited. [0134] [Table 4] Table 4 Test sampleConcentrationAL* value
control-2.00.56 Compound 21%3.90.94 Compound 31%3.90.52 Compound 41%3.40.8 *
The AL* value shows a meanstandard deviation of eight animals, [0185]The
results shown in Table 4 reveal that, when Compound 



2, Compound 3, and Compound 4 were applied to the skin at a concentration of
1%, all of them obviously inhibited pigmentation induced by ultraviolet Lays.
[0186]<Test Example 5: Measurement of antimycotic activity>        The
antimycotic activities of Compound 5 and clotrimazole known as an antimycotic
were measured by the following method.         10.4 g of RPMI1640
(manufactured by SAM Biosciences) were dissolved in 900 mL of distilled water,
and 34.53 g of a 0.165 M MOPS buffer (manufactured by DOJINDO LABORATORIES)
were added and dissolved by stirring. The mixture was adjusted to pH 7.0 with
10  OP-C9169-PCT N Na0H, and distilled water was added so that the mixture had
a volume of 1 L. Then, the mixture was sterilized by filtration and used as
R2MI1640 medium.         permatophytes (Trichopytonmentagrophytes (ATCC18748))
were inoculated into a 1/10 Sabouraud 'Dextrose agar medium (manufactured by
DIEGO) and cultured at 28C for 14 days, and then a conidial suspension was
prepared using 0.1% Tween80-including physiological saline. The suspension was
filtered through gauze, and the number of the conidia was counted using a
hemocytometer and then adjusted to 2.5x105/mL with the RPMI1640 medium. The
resultant suspension was used as an inoculum.         Compound 5 and
clotrimazole were diluted with the RPMI1640 medium to prepare 0.3125, 0.625,
1.25, 2.5, 5, 10, 20, and 200 pg/mL diluted solutions. The diluted solutions
having different concentrations were dispensed into a 96-well flat-bottom
microplate in an athount of 100 pL per well, and 80 pL of the inoculum and 20
pL of an Alamar Blue solution (manufactured by Nalgene) were further added
thereto. Further, 80 pi, of the inoculum and 20 pi. of the Alamar Blue
solution were added to 100 pL of the R2MI1640 medium in growth control wells,
and 20 pL of the Alamar Blue solution was added to 180 pL of the RPMI1640
medium in negative control wells. The microplate was placed in a chamber in
which the humidity was kept constant, and culture was started at 27C, and the
cells were observed every 24 hours. 120 hours from beginning of culture, e.,
when the growth control became obviously red (reduced form), absorbance
OP-C9169-PCT measurement at 570 nm was performed using a microplate reader
(SPECTRAMAX 250, manufactured by Molecular Device).         The test compounds
were tested at the respective concentrations in triplicate. The growth
inhibition rate (%) of each of the test compound-added groups was determined
by the following equation based on a value calculated by subtracting an
average absorbance value of the negative control from an average absorbance
value of the growth control and the test compound-added wells. Further, MIC60
(minimum inhibitory concentration; the minimum concentration at which the
growth inhibition rate is 80% or more) was calculated from the growth
inhibition rate of each test compound.         Growth inhibition rate
(%)[l-(average absorbance value in test compound-added wells-average
absorbance value of negative control)/(average absorbance value of growth
control-average absorbance value of negative control)1x100 [0187]Table n shows
the results.Although MICoo of clotrimazole as an antimycotic was found to be
0.6250 pg/mi, MICso of Compound 5 was not able to be calculated because
Compound 5 did not inhibit the growth of Trichopyton mentagrophytes when
Compound 5 was added at a concentration of 100 pg/mL, which was 100 times or
more the concentration of clotrimazole. The results reveal that Compound 5 has
no antimycotic activity. Therefore, the melanin production inhibitor of the
present invention was found to be highly 



OP-09169-PCT safe. [0188][Table 5] Table 5 Concentration (pg/mL)Growth
inhibition rate (%)  Clotrimazole Compound 5 0,1563 27.0 -4.5 0.3125 53.0 8.0
0.6250 



82.5  1.2500 92.2  3.1 2.5000 93.4 -4.5 5.0000 85.4 -17.5 10.0000 92.2 -14.4
100.0000 



88.9 13.2  [0189]<Test Example 6: Measurement of antimycotic activity>
The antimycotic activities of Compound 1, Compounds 3 to 6, Compound 40,
Compound 41, triphenylmethylamine (Wako Pure Chemical Industries, Ltd.),
triphenylmethanol (Wako Pure chemical Industries, Ltd.), triphenylmethane
(Wako Pure Chemical Industries, Ltd.), aminodiphenylmethane (Tokyo Chemical
Industry Co., Ltd.), and clotrimazole known as an antimycotic were measured in
the same procedure as in Test Example 5.        10.4 g of RPMI1640
(manufactured by SAFC Biosciences) were dissolved in 900 mL of distilled
water, and 34.53 g of a 0.165 M MOPS buffer (manufactured by DOJINDO
LABORATORIES) were added and dissolved by stirring. The mixture was adjusted
to pH 7.0 with 10 N NaOH, and distilled water was added so that the mixture
had a volume of 1 L. Then, the mixture was sterilized by filtration and used
as RPMI1640 medium.  OP-C9169-PCT         Dermatophytes
(Trichopytonmentagrophytes (AT0018748)) were inoculated into a 1110 Sabouraud
Dextrose agar medium (manufactured by DIFCO) and cultured at 28C for 14 days,
and then a conidial suspension was prepared using 0.1% Tween80-including
physiological saline. The suspension was filtered through gauze, and the
number of the conidia was counted using a hemocytometer and then adjusted to
2.5x105/ML with the Rm411640 medium. The resultant suspension was used as an
inoculum-         Compound 1,. Compounds 3 to 6, Compound 40, Compound 41,
triphenylmethylamine, triphenylmethanol, triphenylmethane,
aminodiphenylmethane, and clotrimazole were diluted with the RPMI1640 medium
to prepare 0.3125, 0.625, 1.25, 2.5, 5, 10, 20, and 200 pg/mL diluted
solutions. The diluted solutions having different concentrations were
dispensed into a 96-well flat-bottom microplate iii an amount of 100 pi. per
well, and 800, of the inoculum and 20 p1 of an Alamar Blue Solution
(manufactured by Nalgene) were further added thereto. Further, 80 pL of the
inoculum and 20 pL of the Alamar Blue solution were added to 100 pL of the
RPMT1640 medium in growth control wells, and 20 pL of the Alamar Blue solution
was added to 180 pL of the Rem11640 medium in negative control wells. The
microplate was placed in a chamber in which the humidity was kept constant,
and then culture was started at 27C, and the cells were observed every 24
hours. 120 hours from beginning of culture, i.e., when the growth control
became obviously red (reduced form), absorbance measurement at 570 nm was
performed using a microplate  OP-09169-PCT reader (SPECTRAMAX 250,
manufactured by Molecular Device).        The test compounds were tested at
the respective concentrations in triplicate. The growth inhibition rate (%) of
each of the test compound-added groups was determined by the following
equation based on a value calculated by subtracting an average absorbance
value of the negative control from an average absorbance value of the growth
control and the test compound-added wells. Further, MIC83 . (minimum
inhibitory concentration; the minimum concentration at which the growth
inhibition rate is 80% or more) was calculated from the growth inhibition rate
of each test compound.        Growth inhibition rate (%),,,[1-(average
absorbance value in test compound-added wells-average absorbance value of
negative control)/(average absorbance value of growth control-average
absorbance value of negative control)]x100 



[0190]Table 6 shows the results. MICHof clotrimazole as an antimycotic was
found to be 0.6250 pg/ML. Further, MiCen values of compounds having an
imidazole skeleton, i.e. Compound 1, Compound 40, and Compound 41 were found
to be 0.6250 pg/m1" 10.0000 pg/ML, and 5.0000 pg/mi, respectively. On the
other hand, the compounds each having no imidazole skeleton were found to have
an MIC80 value of 100 pg/m1" which was 100 times or more that of clotrimazole
(Compound 4, Compound 14, and triphenylmethanol) or have no growth Inhibitory
effect on Trichopyton mentagrophytes even when the  OP-C9169-PCT compounds
were added at a concentration of 100 pg/mL (Compound 3, Compound 5, Compound
6, triphenylmethylamine, triphenyimethane, and aminodiphenylmethane), and it
was impossible to calculate MICH values. The results reveal that compounds
each having no imidazoie skeleton have no antimycotic activity. Therefore, the
melanin production inhibitor of the present invention was found to be highly
safe. Further, the inhibitory effect on melanin production of the melanin
production inhibitor of the present invention was considered not to be
provided by an antimycotic activity. [0191][Table 6] Table 6 Component added
to medium MICH  Concentration (pg/mL) Clotrimazole  Compound 1 0.6250 0.6250 



Compound 40 10.0000 Compound 41 5.0000       Compound 3  Compound 4  Compound
5 >100.0000  100.0000 >100.0000 Compound 6 >100.0000 Compound 14 100.0000  



Triphenylmethylamine >100.0000 Triphenylmethanol 100.0000  Triphenylmethane
Aminodiphenylmethane >100.0000 >100.0000  [0192]<Test Example 7: Tyrosinase
activity measurement test using cultured normal human melanocytes> (1)
Preparation of protein solution Normal human melanocytes (manufactured by
Kurabo Industries  02-09169-PCT 



Ltd.) prepared at 4x105 cells/4 mL with complete medium for culture of
melanocytes (manufactured by Kurabo Industries Ltd.) were seeded into 42
dishes with a diameter of 6 cm in an amount of 4 mL per dish and cultured in a
5% carbon dioxide atmosphere at 37C for 24 hours.        The concentrations of
Compound 1 Compounds 3 to 6, Compound 40, Compound 41, triphenylmethylamine
(Wako PureChemical Industries, Ltd.), triphenylmethanol (Wako Pure Chemical
Industries, Ltd.), triphenylmethane (Wako Pure Chemical Industries, Ltd.), and
aminodiphenylmethane (Wako Pure Chemical Industries, Ltd.) were prepared at
2.0 mM to 50 mM with dimethylsulfoxide (DMSO, Wako Pure Chemical Industries,
Ltd.), and 15 pi, of each of the solutions were mixed in 15 mL of the complete
medium for culture of melanocytes to prepare medium each including 2.0 pM to
50 pM of the compounds. In addition, complete medium for culture of
melanocytes including 0.1% DM50 was prepared as a control.        Thereafter,
the medium in all the dishes was exchanged under the following conditions .
Specifically, 4 raLper dishof freshmedium for culture of melanocytes each
including 0.1% DMSO (control) was added to three dishes, and 4 mL per dish of
medium adjusted so as to include 2.0 pM to 50 uM compounds was added to the
other 39 dishes including three dishes for each concentration. Then, the cells
were cultured for further 3 days under the same conditions as the above. After
the completion of culture, the culture medium was removed from the respective
wells, and the cells were washed with phosphate  OP-09l69-PCT buffered
physiological saline (PBS) and then separated from the bottoms of the wells
withmediumincludingtrypsinandEDTAtoprepare cell suspensions, followed by
centrifugation to collect the cells. The collected cells were suspended in
phosphate buffered physiological saline (PBS) and collected by centrifugation.
This operation was repeated twice to wash cells. A protein extraction
solution(0.5%IGEPAL,CA-630  (manufactured by Sigma-Aldrich Co.), 0.005% sodium
dodecyl sulfate (manufactured by Wako Pure Chemical Industries, Ltd.), 0.025%
deoxycholic acid (manufactured by Sigma-Aldrich Co.), 1x10-3% protease
inhibitor cocktail (manufactured by Sigma-Aldrich Co.), and a 50 r.M sodium
phosphate buffer (pH 6.8)) were added to the collected cells , and the
suspensions were stirred for several minutes and left to stand still on ice
for 30 minutes. Centrifugation was performed to separate the supernatants and
precipitates, and the supernatants were collected and then appropriately
diluted with the protein extraction solution to prepare 15 ug/20 pl. protein
solutions. [0193](2) Measurement of tyrosinase activity
.3-(3,4-Dihydroxypheny1)-L-alanine (L-DOPA, manufactured by Wako Pure Chemical
Industries, Ltd.) was dissolved in a 50 mM sodium phosphate buffer (pH 6.8) to
prepare a 0 . 1% L-DOPA solution (a solution of a substrate of tyrosinase).
The protein solution prepared by the above-mentioned method was heated to 37C
and then added to a 96-well plate in an amount  OP-09169-PCT of 20 pL per
well, and the 0.1% L-DOPA solution heated to 37C in the same way as above was
added in an amount of 180 pi, per well, followed by measurement of absorbance
at 405 nm for 5 minutes at 37C using a plate reader (Novapath 680,
manufactured by Bio-Rad).         The test compounds were tested at the
respective concentrations in triplicate. The average absorbance value of the
protein solution collected from test compound-free cells (control) was defined
as 100%, and the rate of an absorbance of a protein solution collected from
test compound-added cells (%) was determined by the following equation and
calculated as a tyrosinase activity. 



Tyrosinase activity (%)=(absorbance in well to which protein solution
collected from test compound-added cells was added)/(average absorbance value
in well to which control protein solution was added)x100         It should be
noted that the tyrosinase activity measured here is estimated to be
proportional to the expression amount of tyrosinase protein in normal human
melanocytes. It is considered that, in the case where the tyrosinase activity
is small, the expression of tyrosinase protein is inhibited (including the
inhibition of he maturation of the immature tyrosinase protein). [0194]Table 7
shows the results. Further, the results of melanin production inhibition by
treatment with the respective test compounds, determined in the same procedure
as in Test Example 1, OP-C9169-PCT are also shown in the table.        Amounts
of the melanin production when the cells were treated with 2.5 pM clotrimazole
as an antimycotic was 23.2% of that of the control, and inhibitory effect on
melanin production was observed. Further, the tyrosinase activity of the
protein extracted from the cells treated with the same concentration of
clotrimazole was 13.5% of that of the control, and the inhibitory effect on
melanin product ion of clotrimazole was considered to be provided by the
inhibitory effect on the expression level of tyrosinase protein. On the other
hand, in the cases of Compounds 3 to 6 and 14, the amounts of melanin were
about 20 to 30% of that of the control, and the compounds were found to
inhibit melanin production. However, the tyrosinase activities when the cells
were treated with the same concentration of the compounds were almost the same
as that of the control, and the compounds were foundto have no inhibitory
effect on the expression level of tyrosinase protein. The results reveal that
the inhibitory effects on melanin production of the compounds were considered
to be provided by a mechanism other than inhibition of the expression level of
tyrosinase protein.  0P-C9169-PCT [0195][Table 7] Table 7 Component added to
medium Treatment concentration Ip Amount of 



melanin* C%/control) TyrosinaseI activity** (%/control Clotrimazole 2.5
23.22.03 13.50.77 Compound 1 4 29.52.50  20.31.89 Compound 40 20  44.74.20 



44.55.78 Compound 41 15 34.12.58 12.42.12 Compound 3 10 22.30.63 104.83.87
Compound 4 2 34.23.58  16.80.96 17.20.80  96.05.49 



Compound 5    106.64.14 99.63.31 Compound 6 4   Compound 14 40  37.91.39
101.63.86 Triphenylmethylamine 20 



23.02.41 1104.25.72 Triphenylmethanol 15 31.62.3908.69.11 Triphenylmethane 15
32.21.821 99.87.94  Aminodiphenylmethane 5028.82.03 103.37.82_  *The rate when
the average radioactivity of the control is defined as 100% is shown as the
amount of melanin, which shows a meanstandard deviation of three samples. **
The rate when the average absorbance of the control is defined as 100% is
shown as the tyrosinase activity, which shows a meanstandard deviation of
three samples. [0196]<Production Example of external preparation for skin>
According to the formulation shown in Table 8, a cosmetic (lotion) was
prepared as the external preparation for skin of the present invention.
Specifically, the components of the formulation were heated to 80C, stirred,
dissolved, and cooled by stirring, to obtain Lotion 1. In the same way as
above, a lotionof Comparative Example 1 was prepared by replacing Compound 2
with water, and a 



OP-C9169-PCT lotion of Comparative Example 2 was prepared by replacing
Compound 2 with arbutin. [0197][Table 8] Table 8 Componentw/w % Compound 21
POE (60) cured castor oil0.1 1,3-Butanediol5 Glycerin2 Polyethylene glycol
4003 1,2-Pentanediol3 Xanthane gum0.1 Water85.8 Total100 



[0198]<Test Example 8: Inhibitory effect of Compound 2 on ultraviolet
ray-induced pigthentation in human>        Inhibitory effects on pigmentation
of Lotion 1 and the cosmetics of Comparative Example 1 and Comparative Example
2 were examined. Two sites each having a size of 1.5 cmx1.5 cm, which were
divided into two-tiered sections respectively, were set at the medial side of
the upper arm of each volunteer panelist so as to specify a total of four
sites. The sites were irradiated with ultraviolet rays at a minimum erythema
dose (I MED) once a day for 3 consecutive days, i.e., 3 times. From the first
day after the completion of irradiation, 50 pL of each sample were applied
thereto once a day for 28 consecutive days. One site was not treated. 24 hours
after the completion of application, the skin brightness (L* value) of each
test site was measured using a colorimeter (CR-300, Konica Minolta Holdings,
Inc.), and a AL* value was calculated based on  0P-C9169-PCT an L value of the
untreated site. Table 9 shows the results. As degree of the pigmentation
becomes stronger, the L* value becomes smaller. Therefore, it can be evaluated
that, as the A value becomes larger, pigmentation is more inhibited. The fact
suggests that the cosmetic which is the external preparation for skin of the
present invention has an excellent pigmentation inhibitory effect. This is
considered to be provided by the inhibitory effect on melanin production of
Compound 2 described above. [0199][Table 9] Table 9 Test sample AL* value 1.42
0.11 0.62  Lotion 1 



Comparative Example 1 Comparative Example 2   [0200]<Test Example 9:
Inhibitory effects of other compounds on ultraviolet ray-induced pigmentation
in human>        Lotions 2 to 6 including Compounds 1, 3, 4 to 6,
respectively, were prepared in the same way as in the case of Lotion 1, and
the pigmentation inhibitory effects were examined in the same way as in Test
Example 8. Table 10 shows the results. All the lotions were found to have
excellent pigmentation inhibitory effects.  OP-C9169-PCT [0201] [Table 10]
Table 10  



Test sample  LI.* value Lotion 2 (Compound 1) 1.37 Lotion 3 (Compound 3)  1.28
Lotion 4 (Compound 



4)  1.20 Lotion 5 (Compound 5)  1.18 Lotion 6 (Compound 6)  1.32
[0202]<Production Example 2 of external preparation for skin>        According
to the formulation shown in Table 11, a cosmetic as an external composition
for skin of the present invention (Milky liquid 1) was prepared. Specifically,
the components A, B, and C were heated to 80C, and the component C was
gradually added to the component B with stirring to neutralize the solution,
and the component C was gradually added with stirring, followed by
homogenization of emulsified particles using a homomixer, to obtain a mi 1 ky
liquid. Inthesamewayasabove, amilkyliquidof Comparative Example 3 was prepared
by replacing Compound 2 with water..  OP-09169-PCT 



[0203][Table 11] Table 11 Component Part(s)by weight A Cetyl 2-ethylhexanoate
15 Sorbitan monostearate 0.3 Selachyl alcohol 0.5 Compound 2 1 1,3-Butanediol
8 



Glycerin 2 Xanthane gum 0.1 Pemulen TX-2 0.2 (Acrylic acid-alkyl methacrylate
copolymer)  Methylparaben 0.2 Water 42.6 Potassium hydroxide 0.1 Water 



30 Total 100  [0204]<Test Example 10: Inhibitory effect of Compound 2 on
ultraviolet ray-induced pigmentation in human>         The pigmentation
inhibitory effect of Compound 2 was examined using Milky liquid 1 and the
cosmetic of Comparative Example 3. On the first day of the test, two sites
each having a size of 1.5 cmxl . 5 cm were set aL the medial side of the upper
arm of each volunteer panelist, and the skin brightness (L* value) of each
test site was measured usinga colorimeter (CR-300, Konica Minoltaiioldings,
Inc.). After the measurement of the skin brightness, from the first day of the
test, the test sites were irradiated with ultraviolet rays at a minimum
erythema dose (1 MED) once a day for 3 consecutive days, i.e., 3 times in
total. From the day immediately after Lhe  0R-C9169-PCT completion of the
third ultraviolet ray irradiation, 50 hL of each sample were applied 3 times a
day for 28 consecutive days. 24 hours afterthecompletionofapplication, the
skin brightness (L* value) in each test site was measured using a colorimeter
(CR-300, Konica Minolta Holdings, Inc.), and a AL* value was calculated based
on an L value on the first day of the test . As degree of the pigmentation
becomes stronger, the L* value becomes smaller. Therefore, it can be evaluated
that, as the AL* value becomes larger, pigmentation is more inhibited. Table
12 shows the results. Theresultssuggest that Milky liquid 1 which is the
external preparation for skin of the present invention has an excellent
pigmentation inhibitory effect. This is considered to be provided by the
inhibitory effect on melanin production of Compound 2 described above.
[0205][Table 12] Table 12        Test sample Milky liquid 1 Comparative
Example 3         AL* value 



2.74  3.54       Industrial Applicability [0206]The present invention can be
applied to an external preparation for skin such as a skin-whitening cosmetic.
OP-C9169-9CT CLAIMS [Claim 1] A melanin production inhibitor, comprising a
compound represented by the following general formula (1) (excluding
clotrimazole) and/or a pharmacologically acceptable salt thereof: [Chem. 1] Ri



II A2-c?-(-C )X R3 m A3 R2 (1)         where Al, A2, and A3 are each
independently selected from a hydrogen atom, an aryl group which may have a
substituent, and an aromatic heterocyclic group which may have a substituent,
provided that at least one of Al, A2, and A3 is selected from the aryl group
and the aromatic heterocyclic group, and a total number of carbon atoms
included in Al, A2, and A3 is 6 to 50;        when two or more of Al, A2, and
AS each represent the aryl or the aromatic heterocyclic groups, the adjacent
two aryl groups or aromatic heterocyclic groups may be bound to each other via
an alkyl chain or an alkenyl chain to further form a ring; m represents an
integer of 0 to 2; X.represents a hetero atom, a hydrogen atom, or a carbon
atom;        R1 and R2 are each independently selected from a hydrogen atom
and oxo, provided that, when one of R1 and R2 represents the oxo, the other is
absent;  OP-C9169-PCT        33 is selected from a hydrogen atom, and a
hydrocarbon group having 1 to 8 carbon atoms, in which part of hydrogen atoms
or carbon atoms may be substituted by a hetero atom, and a number of R3's
corresponds to a number of X's;        provided that, when two or more R3's
are present, the R3's are each independent of each other, and when two or more
R31s are present, the adjacent two R3's may be bound to each other to form a
ring together with X; and 



a terminal of 33 may be bound to a carbon atom to which Al, A2, and A3 are
bound, thereby forming a ring. [Claim 2] The melanin production inhibitor
according to claim 1, wherein X represents a hetero atom or a carbon atom.
[Claim 3] The melanin production inhibitor according to claim 2,
whereinthearylgroupisselectedfromphenyl,biphenyl,andnaphthyl, and the aromatic
heterocyclic group is selected from pyridyl and guinolyl. [Claim 4] The
melanin production inhibitor according to claim, 2 or 3, wherein X represents
a nitrogen atom, an oxygen atom, or a carbon atom. (Claim 51 The melanin
production inhibitor according to any one of claims 2 to 4, wherein in
represents 0.  OP-C9169-POT  [Claim 6] The melanin production inhibitor
according to any one of claims 2 to 5, wherein -X-R3 represents a group
represented by the following general formula (2): [Chem. 2]
s."-R4 XL IR6 R6(2) where X1 represents a carbon atom or a nitrogen atom;
R4 and R5 are bound to each other to form, together with Xi, a heterocyclic
ring or hydrocarbon ring which has 2 to 8 carbon atoms and may have a
substituent; and 



R6 represents a hydrogen atom, provided that R6 is absent when X1 represents a
carbon atom and the heterocyclic ring or hydrocarbon ring represents an
aromatic ring, and when X1 represents a nitrogen atom.  [Claim 7] The melanin
production inhibitor according to any one of claims 2 to 5, wherein -X-R3
represents a group represented by the following general formula (3): [Chem. 3]
(3)  OP-c9169-PCT where X1 represents a carbon atom or a nitrogen atom;
R7 represents a hydrocarbon ring group which has 3 to 8 carbon atoms and may
have a substituent; and         R8 representsa hydrogen atom, anda number of
R8' s corresponds to a number of Xl's.  [Claim 8] The melanin production
inhibitor according to any one of claims 2 to 5, wherein -X-R3 represents a
group represented by the following general formula (4): 



[Chem. 4]      (9)  where X2 represents a nitrogen atom or an oxygen atom; n
represents an integer of C to 5;         Y is selected from hydroxyl, amino,
and an alkyloxy having 1 to 6 carbon atoms;         R9 is selected from a
hydrogen atom, hydroxyl, and a hydroxyalkyl having 1 to 6 carbon atoms when X2
represents a nitrogen atom, and R9 is absent when X2 represents an oxygen
atom; and         R10, R11, and R12 are each independently selected from a
hydrogen atom, hydroxyl, oxo, anda hydroxyalkyl having 1 to 5 carbon atoms,
provided that, when one of R10 and R11 represents the oxo, the other is
absent.  OP-C9169-PCT  [Claim 9] The melanin production inhibitor according to
claim 6, wherein the compound represented by the general formula (1) comprises
a compound represented by the following general formula (5) : [Chem. 5] 



A4   A5      A6  (5)           where A4, A5, and A6 are each independently
selected fromphenyl and pyridyl which may be substituted by methyl, metlicxy,
or hydroxyl; and 



R13 and R14 are bound to each other to form, together with a nitrogen atom
represented by N, a saturated heterocyclic ring which has 4 or 5 carbon atoms
and may be substituted by hydroxyl Or OXO, [Claim 10] The melanin production
inhibitor according to claim 8, wherein the compound represented by the
general formula (1) comprises a compound represented by the following general
formula (6) : [Chem. 6] A4       A6  (8)  OR-C9169-PCT 



whereA4,A5,andA6areeachindependentlyselectedfromphenyl and pyridyl each of
which may be substituted by methyl, methoxy, or hydroxyl; X2 represents a
nitrogen atom or an oxygen atom; Y1 represents hydroxyl or amino;         R15
is selected from a hydrogen atom, hydroxyl, and a hydroxyalkyl having 1 to 3
carbon atoms when X2 represents a nitrogen atom, and R15 is absent when X2
represents an oxygen atom; and         R16 is selected from a hydrogen atom,
hydroxyl, and a hydroxyalkyl having 1 to 3 carbon atoms. [Claim 11] The
melanin production inhibitor according to claim 9, wherein the compound
represented by the general formula (5) is selected from
1-triphenylmethylpiperidine (Compound 5) and 1-triphenylmethylpyrrolidine
(Compound 6). [Chem. 7]  1-(Triphenylmethyl)piperidine (Compound 5)
OP-C9169-PCT 1-(Triphenylmethyl)pyrrolidine (Compound 6) [Claim 12] The
melanin production inhibitor according to claim 10, wherein the compound
represented by the general formula (6) is selected from
2-(triphenylmethyloxy)ethanol(Compound 2), 



2-(triphenylmethylamino)ethanol(Compound3),and
2-(triphenylmethy1oxy)ethylamine (Compound 4). [Chem. 8]
2-(Triphenylmethyloxy)ethanol (Compound 2)  2-(Triphenylmethylamino)ethanol
(Compound 3) NH /2 2-(Triphenylmethyloxy)ethylamine (Compound 4) [Claim 13]
The melanin productiob inhibitor according to claim 1,  OP-C9169-PCT wherein
the compound represented by the general formula (1) is selected from
triphenylmethylamine, triphenylmethanol, triphenylmethane, and
aminodiphenylmethane. [Chem. 9] 



Nh12 Triphenylmethylamine  -OH  Triphenylmethanol  Triphenylmethane
Aminodiphenylmethane  OP-C9169-PCT  [Claim 14] The melanin production
inhibitor according to any one of claims 1 to 10, wherein the compound
represented by the general formula (1) is free of an imidazole skeleton.
[Claim 15] The melanin production inhibitor according to any one of claims 1
to 14, wherein the melanin production inhibitor has MIC80 10 times or more
that of clotrimazole.  [Claim. 161 The melanin production inhibitor according
to any one of claims 1 to 15, wherein the melanin production inhibitor is free
of an effect of inhibiting expression of tyrosinase protein at a minimum
effective dose for melanin production inhibition.  [Claim 17] An external
preparation for skin for melanin production inhibition, comprising the melanin
production inhibitor according to any one of claims 1 to 16. 



[Claim 18] The external preparation for skin according to claim 17, comprising
the melanin production inhibitor in an amount of 0.001 w/w % to 10 w/w % with
respect to a total amount of the external preparation for skin. [Claim 19] The
external preparation for skin according to claim 17 or 18, wherein the
external preparation for skin is a cosmetic. 






