OP-09169- PCT DESCRI PTI ON MELANI N PRODUCTI ON | NHI BI TOR TECHNI CAL FI ELD

[ 0001] The present invention relates to a nelanin production inhibitor, and an
ext ernal Pre€PaPHtEAn for skin which includes the sanme, such as a cosnetic.
BACKGROUND ART [ 0002] Prevention and anelioration of skin synptonms such as age
spots, freckles, and pignentation, which are caused by factors such as

i ncreasi ng age, stress, and ultraviolet rays, are very inportant concerns
especially for wonen. In or pond to such concerns, a variety
of skin-whitening agents have beeRggéeiﬁ%%gg her et of ore. For exanple,

ski n-whi t eni ng agents each includi ng ascorbates, hydrogen peroxi de, coll oidal
sul fur, glutathione, hydroquinone, or catechol have been devel oped (for

exanpl e, n QHHE% and Non Patent Docunent 2). However
it is kngéﬁﬁ}hatP§§§8§?I§Qe S |n?éﬁitening agents are not effective for sone
synptons. However, the reasons are not known in detail. Further, sone of the

ski n-whi teni ng agents are shown to have safety problens. In addition,
m conazol& ahd ek othkppzol e, which are known as OP-09 169-POT antinycotics,
have been reported to have tyrosinase inhibitory activities (Patent Docunments

2. and 3).ddguauer, meonazaLe, and £kl iBzol & each AU A Hiafanycol i o
activity, an henpe It rs problenatlc N Sa ety to use tﬁe conpounds 1 n an
ext er nal imhqm&%y, Oélncj ak é&ﬂ&rl%licgr@éa@afﬁ%n?&)}: Gkin 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-whiteningagents 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



In this context, devel opnent of a novel skin-whitening agent which has an
excel l ent skin-whitening effect and is highly safe has been desired. (0003] On
t he ot herohamedgsepcat erical |l y-bul ky aromatic group (in particular, a

di phenyl nmet hyl group or a triphenyl nethyl group) or an aromatic heterocyclic
group is widely known as an effective protective group for a hydroxyl group or
an am no group in synthesis of an organi c | ow nol ecul ar-wei ght conpound, a
peptide, and a nucleic acid (for exanple, see Non Patent Docunent 3 and Non
Pat ent Do@RUPERMC4)iCS, ARaVAt BERR I SR eshpu it VEbttairRE dBYS @ist el et Yor ot ect i ve
group (for exanple, see Non Patent Docunent 5 and Non Patent Document 6) is
appl i ed t¥orgdrice SyAtRBEeROYHA G de 2P8nde- ofldEarEs PEBARAZPEhoTEt ory scal e
to an industrial scale. [0004] Further, it has been reported that sone of
conpoundsCEACH HAPHTgSack HEtficc &l DEFR My SPRd FUBF by 1 Yot 8PACRFTSR b ky
substituent such as a substituted di phenyl methyl group or triphenyl nethyl
group haves PPt Gactt ViieY ehPsfs” Jif aRt TR aldt i 34 t {9012 fexanpl e,
see Non Patent Docunent 5), an antimycotic effect (for exanple, see Patent
Document BYSPaRREAN APSt afihi Vet Pece EPEPSEXanpl e, see Non Patent Docunent

6), OP-C9169-PCT_a. dopam ne uptake inhjbitory effect (far exanple, see Non
Pat ent Document' 7y 5q 585t cqoelYﬁ\liﬁﬁPﬁﬁBrﬁfts?i V& %]éltn_g‘?rﬁ‘rte&éiﬁp?%‘?ntsee Non

Pat ent Docunent 8). [0005 Pat ent cunent 1 P .09-255634. Pat ent Docunent
25 V0 00/ GO0IDAR 2FATERT BOo onT "SRR 6. SHRE005 7043 AL FBBOCIS Y o

Pat ent Dqgﬂygpt lheEQEtgdbyKatsuyuki Takeda et. al., "Uility, Evaluation
Technol ogy and Future 5efspective of Cosnetics", published by YAKUJI N PPO

LM TED. (R Mok iR 2L 8Ly, P o SEACRIAT, IR
(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 anorganic low-molecular-weight compound, a peptide, andanucleic
acid (for example, see Non Patent Document 3 and Non Patent Document
4). Anintermediate compoundobtainedbyusingsuchprotective 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 groﬁp 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),



[ Non Patent Docunent 3] Theodora W Geen, Protective Goups in Oganic
Synthesis, A Wley-Interscience Publication. : 1981, P173-176 and P273-274

[ Non Pat ert-CBb6aHremt 4] Nobuo | zumi ya, Tetsuo Kato, Haruhi ko Aoyagi, M chinori
Waki, Basic and Experinment of Peptide Synthesis : MARUZEN Co., Ltd., 1985, P38
[ Non Patent Docunent 5] Naohisa Ogo et. al., Bioorganic & Medicinal Chemstry,
17(14), 3921-3924 (2007) [Non Patent Docunent 6] Sasse A, et. al.,

Bi oorgani ¢ & Medi ci nal Chem stry, 8(’\%2]q 1139-1149 (2000) [Non Patent Documnent
7] Dutta ARopgming VPt@f%&“&éHFgo Shafoenem iy, seg Ny Fa83E- 2340
(2001) OP-C9269-PCT [Non Patent Docunent 8] Shanklin JR Jr., et al., J. Med.
Cher-, 34{Ayer30 1. 352  £89%} VSR L ERveht§Tn (FEERRF TR 1 %Pr S5fem

[ 0007] An obr{ ect of the present invention is to provide a novel nelanin
product i dFPT MRSEPEoPOCMABT et ‘obj ect of the present , invention is to provide
a nel anin @ﬁjucti on inhibitor which has an excellent inhibitory effect on

mel ani n p[r tion and is highly safe. Still another object of the present

excel | ent L4 CBEYRERF obt “Bh (RGRAAPH: pFoduct | on and 15 highly safe. Sol ution
to Probl e{g(it%%%bgggmierweﬁt s O%f/o%ggoﬁ)rgfent i nvention have found out
[Patent Document 3] KR 10-2004-0007044 .A
[0006]
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edition, No. 14, 1995, 118-126
[Non Patent Document 3] Theqdora W. Green, Protective Groups in
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Co., Ltd., 1985, P38
[Non Patent Document 5] Naohisa Ogoet. al., Bioorganic & Medicinal
Chemistry, 17(14), 3921-3924 (2007) |
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that, of conpounds each having a chem cal structure including a
sterically-bul ky substituent such as a substituted di phenyl nethyl group or

tri phenylGRe€CAYPS-diCBup, specific conpound groups have a inhibitory effect on
mel ani n production, and thus have conpleted the present invention. That is,
the present invention is as follows. [0009] <I> A nelanin production inhibitor
(hereinafter, referred to as "the nelanin production inhibitor of the present

i nvention"), conprising a conpound resented by the faqllow n ener al

for mil a (B0 SRR RGCETHAT | HasOray ARl or i ‘pifr fcol Ogi 'Ry "Sfcept abl e
salt ther .~ OR-C9169- PCT. 10] [Chem 1] Al RL Il A2 )rnX R3 A3 R2 (1)
[0011]In f‘ﬁ{elodéngroﬁ_$§¥£ui]agg( q), Al, A2, and A3 are each independently

sel ected froma hydrogen atom an aryl group which nmay have a substituent, and
an aromati c heterocyclic group which may have a substituent, provided that at

| east on uﬁﬁaf“ bfA%hvangiﬁg is selected fromthe aryl group and the aromatic
het erocyclic gﬁbup, and & total nunber of carbon atoms included in A, A2, and

A3 is 6t L 8% cal Progl%@en two or nmore of Al, A2, and A3 each represent the
aryl or the aromatic heterocyclic groups, the adjacent two aryl groups or

aromat o fIRkenoyel i &, 8E9UDe SR DB DL L0eBaEk, SLNEY kb ADa3ldh chai 1 of

an al keny formaring; mrepresents an integer of 0 to 2; X

represents 1 N6l 6, RAeTbn? iRHALI96P. at AfbLREr 2 06FELPN 03 Qe 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. Thatis, thepresent inventionisas follows.
[0009] <1> 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.



R1 and R2 are each independently selected from ahydrogen atom and oxo,
provi ded that, when one of RL and R2 represents the oxo, the other is absent;
R3 is sel®@:C8dc9 1AM a hydrogen atom and a hydrocarbon group having 1 to 8
carbon atons, in which part of hydrogen atons or carbon. OR C9169- PCT at ons
may be substituted by a hetero atom and a nunber of R3's corresponds to a
nunber of X's; provided that, when two or nore R3's are present, the
R3's are ﬁﬁ@% i ndependent of each other, and when two or nore R3's are
present, édjacent two R3's may be bound to each other to forma ring
together wi.th X, and a termnal of R3 may be bound to a carbon atomto
whi ch AI,&%ﬁﬁha&d A3 are bound, thereby formng a ring. [0012] <2> An externa
preparation for skin for nelanin production inhibition (hereinafter, referred
to as "the ex%¢rnqq preparation for skin of the present invention"),
conprising the negggin production inhibitor according to Item <1>. <3>
The extergal tyi oy f oy skin according to Item <2>, conprising the

r@duc |% |ﬁh-i&t r3 n an amount of 0.001 wWw %to 10 wWw %wth

mel ani n n|
respect to a teotal lanobunt of the external preparation for skin. <4> The
external prep ”8@ for skin gggording to Item <2> or <3>, wherein the

external preparation for skin is a cosnetic. [0013] <5> Use of a conpound
represented by the follow ng general fornula (1) (excluding clotrimazole)
and/ or a pharnmacol ogi cal ly acceptable salt thereof in manufacture of a nelanin

producti ofhdhi bi toryy the gent@21AFBLRLH: Of1)i R0 WbNgaREI AR fr-Prduct i on,
adm ni stering a conpound represented by the follow ng general formula (1)

(excl udi ng L RiVdemRZ 9l edetY erort RhAFdRERINOEESA] |ah a64ePE2BLE valch
OP- C9169- PCT
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 a hydrogen atom
and oxo, provided that, when one of Rl 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



t hereof for a subject requiring nmelanin production inhibition. ADVANTAGEQUS
EFFECTS OF | NVENTI ON [ 0014] The nel ani n production inhibitor of the present

i nventi orom&slas-mXcel l ent inhibitory effect on nelanin production. Further,
the nel anin production inhibitor of the present invention is highly safe, and
hence is suitable as a conponent of an external. preparation for skin.

The external preparation for skin of the present invention has an excell ent
inhibitory effect on melanin production and is highly safe. Therefore, the

ext ernal PrIFamy &F FBPSEKIH St vhe prESERt2 et PEMRET t3bIFP & an
external preparation for skin mhich,is used for nelanin production inhibition,
in parti ctRPEeSEENYE EBsABRVERSDIESCR BT ON OF EMBODI MENTS [ 0015] The mel ani n

production inhibitor of the present invention_includes a conpound represented
by the general PR ¥h3T ( EREPUBI AP T IMGFi ﬁatz?)l%’ﬁe AFEFEFTa *b%%?‘??aégl ogi cal 'y

acceptable salt thereof. [0016] The synbols in the general for a (1) are
Goscri bec BolFaR! THEeroqt REyEriGh AP BRmFE] HRerap o oF mord H¥) & &ed
A2, andA3ar eeachi n endent | el d fro hyd en ato an_aryl_group
o e e AR et BRRGFLES b iyollt eoUel BoSedt Pl oe Sitr hey
have a CP-C916Qi%g hsubstitqgnt. wever, at |least one of A, A2, and A3 is

sel ected T r'om% né aryFrgV6Hb dndthe aromatic het erocyclic group, and a tota
nunber of carbgp

nunber of car ban, gLang. | 6] udeel b ol 80 bR £t c30unk 03 The ary
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)

(excludingclotrimazole) and/or apharmacologically acceptable salt



bi phenyl, and naphthyl. The aromatic heterocyclic group is preferably selected
frompyridyl and quinolyl. A, A2, and A3 are nore preferably

sel ect ed Fa-6RL phet®fl and pyri dyl. A preferred conbination of A, 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 A, A2, and A3 represents naphthyl, one of

the others represents phenyl or pyridyl, and the other represents a hydrogen
atom  andSHESH RE, SABIDARE AP PepriBlche Lol MIRCTORE OF 1 SFher &

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

substitu sti i ly selected fromfluor,
trifIuorgﬂé?ﬁ&ﬁ%Eﬁygrggggsﬂééﬁﬁ&%%gkﬁﬁ ear or branched al kyl having 1 to 8

car bon atﬁgﬁ, a linear or branched kyl.oxy having 1 to.8 rhbon atons, a

i near or réﬂched a???l§§EEBlﬂaJ?ﬁgﬂf¥f8n8:Eg}kgﬁogtéﬁ%,tggiigﬁﬁﬁﬁngr branched

di al kyl a@ e al\gnrr}rga%af]%x%ei%ggngn%EBEgarg elfifgggror{'l%elb n C{;'Jggcél?&yll nhaVi ng 2 to

9 carbon atons, a inear or branc cyl'oxy havi'ng carbon atons.

The nuanﬁngﬁmﬁar?ggg%ﬁggﬁnk%&%Mg%gohqj£ i%%%%%ﬁiﬁ%&%%%é¥t:ugﬁﬁggigg'PCT or

alkylamnois pre , nore prefera he nunber of carbon

atoms | ncididedn) ddi dhah kN0 oL B EL ARl dorp ohiBn oMb S HENADI Y 2 1O

4. The nuﬁ% r n atons in In the acyl or acyloxy 1s preferably 2
to 5 norg dy-fenahl ¥o? Okis:

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.

Inthegeneral formula (1), AL, A2, andA3 areeach independently
selected from a hydrogen atom, an aryl group which may have a

substituent, and an aromatic heterocyclic group which may have a



The substituent is preferably selected from hydroxyl, an alkyl having 1 to 4
carbon atons, and an al kyl oxy having 1 to 4 carbon atons, nore preferably

sel ect ed dr-avu by-craaxyl , nmet hyl, and net hoxy. In addition, in the case
where the aryl or aromatic heterocyclic group has a substituent, the nunber of
t he substituent included in one aryl or aromatic heterocyclic group is
preferably 3 or less, nore preferably 2 or Iess [ 0019] The total nunber of
carbon atons included in Al, A2, and A3 is preferably 12 to 36, nore

pr ef er abl U ittess. Howeverpyupt hkgastwhef ¢wdlor ArorandP3ais selecind A3 each
represent the aryl or aromatic heterocyclic group, the adjacent two aryl
groups orfZe®hRALiaE YReI e W §od télegﬁfmlﬁ#%%&ﬁdct%%l&har& Rerotdila an al kyl
chain or an al kenfy chain to further forma rin In this case, the nunber of
carbon at®BH®IMAUGEAPPR #Hsa YR UERE] An of L alAenyANocRdi ASi @ 1 efrably 2 to

3. [0020]In the general fornula (1), mre resents an integer of 0 to 2. m

pr ef er abl PW4%epr esent §09. afbbzqucr% H'Fe &rapl Vo?ﬁﬁ?%t?‘i) L PR
repr esent ed b the follown eneral fornula i referably as foll qws.
[ 00221[ CERNSIY L, 0E3 ¢ TSN gé%lm RS- c“i%‘“?‘b?ffzs gFFHP] 1rﬁet Aypup 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 repreeents phenyl or pyridyl, and the other
represents a hydrogen atom.

[0018] Further, 1n the case where the aryl or aromatic
heterocyclic group has a substituent, the substituent is preferably
selected from fluoro, 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,



[ di phenyl (f1 uorophenyl) ]nethyl, [bis(fluorophenyl)phenyl]nethyl,
tris(fluorophenyl)nethyl, [diphenyl (trifluoronethyl phenyi) ]nethyl,

[ bi s(triférravoaetdngl phenyl ) phenyl Jmethyl, tris(trifluoromethyl phenyl) et hyl;
[ di phenyl (hydr oxyphenyl) I nethyl, [bis(hydroxyphenyl)phenyl]nethyl,

tri s(hydroxyphenyi) net hyl ; [ di phenyl (et hyl phenyl ) j met hyl ,

[ bi s( et hyl phenyl ) phenyl ] met hyl, tris(nethyl phenyl) net hyl,

[ di phenyl (et hyl phenyl) ] et hyl, [bis(ethyl phenyl)phenyl]nethyl,

i s(ethyl p%rwlﬂayﬁ@fﬂﬁyp,]lfoﬁm@ﬁﬂ (lpfrﬁ)p"ﬂ thefprfnetafpiably 1 or 2. The

[ bi s(propyl phenyl) phenyl ] et hyl, tris(propyl phenyl)nethyl,

[ di pheny I{BWSA pPherdFRfifeehers {Qﬁ%ﬂﬁ@@t&?dﬂ@h?F?b%é et Rypreferably

tris(butyl phenyi) net hyl ; [ di phenyl (et hoxyphenyl) ] et hyl ,

[ bi s( met h%%ﬁp%eﬁs?lr)fp%éﬁﬂr]aﬁéﬁ/r%ut? dri ??ﬁé&%p%ﬁﬁlf?ﬂéﬂ‘rjﬂ“? 1Hcluded

[ di phenyl (et hoxyphenyl )j net hyl, [bi s(et hoxyphenyl ) phenyl t hyl ,

L r1 5ot hoXy TEnE Py S AT POV phB IR OBT oy Shany PRS- abLy 2 ox

[ bi s(propyl oxyphenyl ) phenyi ] et hyl, tris(propyl oxyphenyl) nethyl,

[ di phenyl{but oxyphenyrnnet hyl, [ bis(butoxyphenyl)phenylinmethyl, OP-C9169-PcT

tris(but henyi ) met hyl : [ 0024] [ hi i nophenyl.).phenyl ] met hy|
11 SCoutoryphen) re . 002 LA IOREn L) DU IELAY o sy

di phenyl (N-.ret hyl anj L) Lmet hyl , [ bi t hyl ami | | ] met hyl |
e R

| | ,

Ed! p?ﬂmyl{%“%po’gé)?%ﬁ%%%g%ﬁ? ﬁ%%’?{%*ﬁé ff%‘@?ﬁ%&%g%@%&%g%&%ﬁﬁ% Y11 met hyl

r's ro a ,
[bi s(N- but %amrfho%%ﬁgﬁt%;‘b g@n’{/}ﬁ ‘?F"esrfeﬂ'%}fg,y 4 eriulés%\%f%%( %?g}r“nggg%ﬁée%% %lh%l;
[diphenyléf$d§wﬂa@8%hghgg{99@ y%%k”ﬁhﬁ%ér of the substituent included

[ bi s(N, N-di net hyl am r ophenyl ) phenyl ] net hyl,

tris(N, N-gdi gethylanseopheny i el dwlocyledi Bhemld Ns I\ﬂs@f_%trlaxh?rﬂ gephanyr nnet hyl,
[ bi s(N, N-di et hylam nophenyl ) phenyl ] meét hyl,  tri s(N, N-di et hyl am nophenyl ) net hyl ,

[ di phenyl{NNie@pyh @M nephesyy . net hyl
[ bi sS(N, N-di propyl am nophenyl ) pheny1] net hyl ,

tris(N N-gigropyl ani neghesidl) mehbyk, of dipipeny bt dadk thdutdesanh rephenyr net hyl

OP-09169- PCT [ bi s(N, N-di but yl am nophenyl ) phenyl ] net hyl ,

tris(N, Nglidbutylismorepbesayly met iy 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.
{00201 In the general formula (1), m represents an integer of
0 to 2. m preferably represents 0.
[0021] In the general formula (1), the group represented by

the following general formula is preferably as follows.

[0022] [Chem. 2]



[ 0025] di phenyl net hyl ; [ (fl uorophenyl) phenyl ] met hyl ,

bi s(fl uorophenyi)nethyl, bis(trifluoronethyl phenyi)nmethyl,

[ (triflucrreeetéodnsienyl ) phenyl | net hyl ; [ (hydroxyphenyl ) phenyl ] et hyl ,

bi s(hydr oxyphenyl ) net hyl ; [ (et hyl phenyl ) phenyl ] et hyl , '

bi s(met hyl phenyl ) met hyl , Net hyl phenyl ) phenyl i met hyl, bi s(ethyl phenyl ) net hyl ,
[ (propyl phenyl) phenyfl nmet hyl , bi s(propyl phenyl) net hyl ,

[ (butyl phenyl ) phenyl ] et hyl, bi s(butyl phenyl) et hyl ;

[ (met hoxyphenXl ) phenyl ] met hyl, bi s( et hoxyphenyl ) net hyl,

[ (et hoxyphenyl yphenyl i met hyl , bi s(ethoxyphenyl) net hyl,

[ (propyl oxyphenyl ) phenyl ] met hyl , bi s(propyl oxyphenyl) net hyl ,

[ (but oxyphenyTyphnenyl i met hyl , bi s(but oxyphenyl ) net hyl ;

[ (am nophenyl ) phenyl ] met hyl , bi s(am nophenyl) net hyl ;
[(N—nethylaniw&ghenyl)phenyl]nethyl, bi s(N- et hyl am nophenyl ) net hyl ,

[ (N- et hyl am nophenyl ) phenyl | met hyl , bi s(N-et hyl phenyl ) net hyl ,

[ (

N- pr opy ] opheny#% enyl hyl, bi s(N-propyl am nophenyl ) net hyl ,
[(N—butylgﬂﬂﬁgphenyl {ghﬁﬁgﬁégﬁwﬁl bi s(N- but yl ani nophenyl ) net hyl ,

N, N- di met hyl ani, noph heny! | .. bi s(N, N-di net hyl ani nophenyl ) met hyl ,
[0(3- 0916|9frECTy[?@lﬁgg?ggﬁa%ﬁe&o%&ﬁw%% %‘ftw)iyls](rret hy: me yham nophenyl ) met hy

o SO N of B D0 PR RBSREH A Lt RGP AR BRI eyl et )1
i s(N. N-d : : : ,
b::Enaphthg#?%%?ﬁy??nggg%%§ﬁ§ﬂ?ﬁ§§ﬁpgg%ﬁ%&#ﬁ;ﬁ,t[%ié?nggztkgfgpﬁenyl]nethyl

tri s( naphthy. hyl: i met hyl , bi s(bi phenyl) et hyl ,
[ ( bi phenylltt{l i%t%gt%l}ﬂ et 5?%%%%{?6@?%%%% ) p e}ln]%/'l i met hyl, tris(biphenyl)methyl :

tris(trifluoromethylphenyl)methyl;
[diphenyl (hydroxyphenyl) Imethyl,
[bis (hydroxyphenyl)phenyllmethyl, tris(hydroxyphenyl)methyl;
[diphenyl (methylphenyl) Imethyl,
[bis (methylphenyl)phenyl]methyl, tris(methylphenyl)methyl,
[diphenyl (ethylphenyl) Jmethyl, [bis(ethylphenyl)phenyl]methyl,
tris(ethylphenyl)methyl, [diphenyl (propylphenyl) methyl,
[bis (propylphenyl)phenyl]lmethyl, tris(propylphenyl)methyl,
[diphenyl (butylphenyl) Imethyl, [bis(butylphenyl)phenyl]lmethyl,
tris(butylphenyl)methyl;
[diphenyl (methoxyphenyl) Jmethyl,
[bis (methoxyphenyl)phenyl]lmethyl, tris(methoxyphenyl)methyl,
[diphenyl (ethoxyphenyl) Imethyl, [bis(ethoxyphenyl)phenyl]methyl,
tris(ethoxyphenyl)methyl, [diphenyl (propyloxyphenyl) ]Jmethyl,
[bis{propyloxyphenyl)phenyl]methyl, tris(propyloxyphenyl)methyl,

[diphenyl (butoxyphenyl) Jmethyl, [bis(butoxyphenyl)phenyl]lmethyl,
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[ phenyl (pyridyl )] methyl, bis(pyridyl)nethyl, (diphenyl(pyridyl)lnethyl,
[ bi s(pyridyl)phenyl]nmethyl, and tris(pyridyl)nmethyl. [0027]OF those, there are
nore prefer-ablysgicren the foll owi ng groups. Triphenyl net hyl ;
[ di phenyl (hydr oxyphenyl )] met hyl, [bis(hydroxyphenyl)phenyl]methyl,
tri s(hydroxyphenyl) net hyl ; [ di phenyl (et hyl phenyr nnet hyl ,
[ bi s( et hyl phenyl ) phenyl | met hyl, tris(nethyl phenyl) net hyl;
[ di phenyl (net hoxyphenyr nmet hyl , [ bi s( met hoxyphenyl ) phenyl ] met hyl ,
tri s( met HoxymplrerpkYRBERYT ) "$10028] di phenyl met hyl ; OP- 09169- PCT
[ (hydroxyphenyl ) phenyl | net hyl , bi s(hydr oxyphenyl ) net hyl ; '
((nethylpﬁgﬁyﬁ)phenyY?h%f%ﬂHQOHﬁe§@§éPﬁ9P . et hyl ;
[(nethoxypheqyl)phenyl]nethyl, bi s( met hoxyphenyl ) net h

DA

l;
[ 0029] [ ( Haptt {XALPPRERYY T et ML, [[(5FARERYFYPH lqe.w#ﬁw,thylf
Edi phenyl i dyr npet hyl bi i dyl) phenyl t hyl , dtri i dyl t hyl .
L00301 1 a § he o P EEn b e RO R L i Tt o1 ot om Y @YD) TELRY

[bis (N-methylaminophenyl)phenyl]lmethyl,
tris (N-methylaminophenyl)methyl,
[diphenyl (N-ethylaminophenyl) Imethyl,
[bis (N-ethylaminophenyl)phenyl]lmethyl,
tris(N-ethylaminophenyl)methyl,
[diphenyl (N-propylaminophenyl) Jmethyl,
[bis (N-propylaminophenyl)phenyl]methyl,
trisfN—propylaminophenyl)methyl,
[diphenyl (N-butylaminophenyl) Jmethyl,
[bis (N-butylaminophenyl)phenyl]methyl,
tris (N~butylaminophenyl)methyl;

[diphenyl (N, N—-dimethylaminophenyl) IJmethyl,
[bis (N,N-dimethylaminophenyl) phenyl]lmethyl,
tris (N, N-dimethylaminophenyl)methyl,
[diphenyl (N,N-diethylaminophenyl) Jmethyl,
[bis (N,N~diethylaminophenyl)phenyl]lmethyl,
tris (N, N~diethylaminophenyl)methyl,
[diphenyl (N,N-dipropylaminophenyl) Imethyl,
[bis (N,N-dipropylaminophenyl)phenyl]lmethyl,
tris (N,N-dipropylaminophenyl)methyl,

[diphenyl (N, N-dibutylaminophenyl) Jmethyl,
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a hydrogen atom or a carbon atom X preferably represents a hetero atomor a
carbon atom The hetero atomis preferably a nitrogen atom or an oxygen atom
[ 0031] I n atheogemercal fornula (1), RL and R2 are each independently sel ected
froma hydrogen atom and oxo. However, when one of Rl and R2 represents the
ox0, the other is absent. [0032]In the general fornmula (1), R3 is selected
froma hydrogen atom or a hydrocarbon group having 1 to 8 carbon atons, in
whi ch part of hydrogen atons or carbon atonms may be substituted by a hetero
atom HerPig W%ﬁéilgégélwcéprﬁé’rytl)Qf‘eEéi?‘b‘B%tk&florrs in a hydrocarbon group
is/are substituted by a_hetero atom the_nunber of carbon atons included in
t he hydr otc%lrfb%Ngfjéﬁétyéa‘ﬂjerf‘?myéémﬁtﬁﬁﬁber when it is assuned that such
substitutjo as not been de. The nunber of R3's corresponds to the nunber
of X's. V{IV'%OEZ{]\AD or fbrie “Betgryl’pr esent, the R3's are each independently of

G oup 15 pr of el dBRYO TR B B RS B0 RET, [DUaULRE SRy aPBLHFETY gt oupmmy be
o1 oup. | ncl OGS 5GP oBReF Y WRIEN ARER Tho or more R3S are present, the
' adai 4 b E e te B A e P R EAMEEIRY (o' 5 car bon atom Lo which Al A2,
atom or part otRYRespeReaP o kb L R R T MR o
nunber of the SOBStITUPed oy ome s BreraYaby o Ee  Chefl BRPERAI UL (o s
[0035] I'n (e 19aRaeal 1 BRI B ebny1, XbiR (L SnPIe{ &AM thy 1,
[ (propylphenyl)phenyl]lmethyl, bis(propylphenyl)methyl,
[ (butylphenyl)phenyl]methyl, bis(butylphenyl)methyl;
[ (methoxyphenyl)phenyl]methyl, bis(methoxyphenyl)methyl,
[ (ethoxyphenyl)phenyl]lmethyl, bis(ethoxyphenyl)methyl,
[ (propyloxyphenyl)phenyllmethyl, bis(propyloxyphenyl)methyl,
[ (butoxyphenyl)phenyl]lmethyl, bis(butoxyphenyl)methyl;
[(aminophenyl)phenyl]methyl, bis (aminophenyl)methyl;
[ (N~-methylaminophenyl)phenyl]methyl,
bis (N-methylaminophenyl)methyl,
[ (N-ethylaminophenyl)phenyl]methyl, bis(N-ethylphenyl)methyl,
[ (N-propylaminophenyl)phenyl]lmethyl,
bis (N-propylaminophenyl)methyl,
[(N—butYlaminophenyl)phenyl]methyl,
bis (N-butylaminophenyl)methyl,
[ (N,N-dimethylaminophenyl)phenyl]methyl,

bis (N,N-dimethylaminophenyl)methyl,
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represented by the follow ng general fornula (2). [0036][Chem 3] .""Rit | Rs
2 R6(2) [0037]1In the general forrmula (2), X1 represents a carbon atomor a

ni trogen at-avueddeqir ef erably 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 atons and may have a substituent. Here, the nunber of the carbon atons
is different fromone defined for the nunmber of the carbon atons included in
R3 in thel gbirddlethyipuiaoroPy0d phgnktingtthyland is defined as an actual
nunber of the carbon atons. [0039]In the case where the heterocyclic ring or
hydr ocar B N .Ay Heshylapbserharedt) "eth¥lsubstituent is preferably sel ected
froman al kyl having 1 to 4 carbon atons, an al kyl oxy having 1 to 4 carbon
atonms, hydith¥1diraePRéamanePty L ) PherHéi MYt hi s case, the nunmber of the
substituent is preferably 1 to 3, nore preferably 1 or 2. [0040] Here, the
het er ocyctI’J't%(I‘}'i’\&g‘jilipﬁePﬁ%I%‘glréﬁﬁ)’eé‘fyldﬁ‘eémﬁrati c heterocyclic ring, a

non-aromati c unsaturated heterocyclic _ring, and a saturated heterocyclic ring.
The het erb@‘ifé\]Td&bﬂlitﬁféa‘i“%“‘??@‘@?ldmhfné(léﬁ?g?}é{'ed heterocyclic ring. Further,

t he nunber, of the .carbon ato included_in the heterocyclic ring is preferably
3 to 5, ﬁtb]rse(fl‘brNe_fjé%éEEV ARLIHPIEnY %met%y%(arrpl es of the aromatic heterocyclic

ring include gyrrol e, 1mdazalie) and) RYLAZO! & ¢ (naphthyl)methyl,

[diphenyl (naphthyl) Imethyl, [bis{(naphthyl)phenyl]lmethyl,
tris(naphthyl)methyl;
[ (biphenyl)phenyl]methyl, bis(biphenyl)methyl,
[ (biphenyl)diphenyl]methyl, [bis(biphenyl)phenyl]methyl,
tris(biphenyl)methyl;
[phenyl (pyridyl) Imethyl, bis(pyridyl)methyl,
[diphenyl (pyridyl) Imethyl, [bis(pyridyl)phenyllmethyl, and
tris(pyridyl)methyl.
[0027] Of those, there are more preferably given the following
groups.
Triphenylmethyl;
[diphenyl (hydroxyphenyl) Jmethyl,
[bis (hydroxyphenyl)phenyl]methyl, tris(hydroxyphenyl)methyl;
[diphenyl (methylphenyl) Jmethyl,
[bis(methylphenyl)phenyl]lmethyl, tris(methylphenyl)methyl;
[diphenyl (methoxyphenyl) Jmethyl,
[bis (methoxyphenyl)phenyl]lmethyl, tris(methoxyphenyl)methyl;

[0028] diphenylmethyl;
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Preferred exanples of the aromatic heterocyclic ring having a substituent

i ncl ude net hyl pyrrol e and net hyl i m dazol e. [0041] Exanpl es of the non-aromatic
unsat ur at@dches®erag@yclic ring include pyrroline, imdazoline, and pyrazoline.
Preferred exanpl es of the non-aromatic unsaturated heterocyclic ring having a
substituent include nethyl pyrroline and nethyl im dazoline. [0042] Exanpl es of
the saturated heterocyclic ring include aziridine, azetidine, pyrrolidine,

pi perid, ne, azepane (perhydroazepine), azocane (perhydroazoci ne), piperazine,
and mor phol i ne.l (hgpreyypeRey phenyllne Bhgk o ey NEdarpyeReRY L med "ydt ur at ed
heterocyclic ring having a substituent include phthalinde, succinimde,

gl utarinide, net'BGEPY+PIEFTE RIS RYPYr rlS Fiarey LRBERYL BiSErldi ne,

hyd [ i di ne, t hyl hyd . [0043] Further, th

Py oAt bon. 11 1QTEREFSHMEIBh FOFTAN AP S| © 1y GEGBABORE P T d i ar omat | ¢
unsaturatecb’2 drocargggﬂégﬂgqﬁggngéﬁX%%o [ kyl ring. [0044]1n the genera

formul a (55 repr ‘and is present when X1 represents a

carbon atom an he, het erqcycl.i.c ring or hydrocarbon ring is not an aromatic
ring. Further,qééngeﬁﬁggﬁlIﬁﬂéﬁeﬁhygépresents a carbon atom and the

neter oovel | ¢ 1 g0t Y L CALASTEELRDY 3,30 G1RTRY g a0, WD

represents a ni géen‘a . n e nera ormula (1) is
preferab“xj29%§§§89&?gepyyfhe foll owi ng general formula (3).

[0030] In 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), Rl 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] Inthegeneral formula (1), R3is selected fromahydrogen
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.
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[ 0046] [ Them 4] [0047]In the general fornula (3), X representsacarbonatomor a
nitrogen atom X1 preferably represents a nitrogen atom [0048]In the general
formul a (@)-CORFI+ESIr esent s a hydrocarbon ring group which has 3 to 8 carbon
atons 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

al kyl having 1 to 3 carbon atons, an al kyl oxy having 1 to 3 carbon atons,
hydroxyl, amino, and oxo. Further in this case, the nunber of the substi t uent
is prefer 13711 to BheR¥FECHRERA GEPSP 2 %Pe 2 1nPpDa ST RRT RS Rl hyldrSear bon ri ng
group includes any of an aryl group, a non-aromatic unsaturated hydrocarbon
ring groud; W& 'cycl oal kyl . The hydrocarbon ring group is preferably a

cvel ohexyl | [GOSGPFR ?X%r%é:ﬁépi{ydf%%ﬁ%%é%‘é%}m‘??ékg'cﬁﬁ'f;%%%&%i&%‘%ﬁ Kgen. at om
?‘ijRé“?n”%”%eraaﬁe?alw&%%‘es B ET e Bren SPENTS, Tt ebERTEY DY ERETH | ow ng
gener al ft% rIeualc% %@ner[ 905?&1[791 rlng] tjdgé'QXer 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]
R4
—X1o
| "Rs
Re (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, together with X1, 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
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JeC X2R IRI'i 12 R9(4) [0053]1In the general formula (4), X2 represents a
nitrogen atom or an oxygen atom n represents an integer of 0 to 5, n
pref er ablogpHcepeesents an integer of 1 to 3. Y is selected from hydroxyl,

am no, and an al kyloxy having 1 to 6 carbon atons. The al kyloxy is preferably
met hoxy or ethoxy. Wen Y represents am no, X2 preferably represents an oxygen
OR-C9169-PCT atom [0054]In the general fornmula (4), RO is present when X2
represents a nitrogen atom and RO is selected froma hydrogen atom hydroxyl,
and a hydfoxyarkyishdefhged av 6 eégtben ampe: HO the preber adigrssel ected from
a hydrogen atom and a hydroxyal kyi having 1 to 3 carbon atons. Wen X2

r epr esent E0&iP loxygenlattdd CFEe W§eapsdR Nt paBs]linrine ogehedstcaBorul a. (4),
R10, R11, and R12 are each independent|y selected froma hydrogen atom

hydr oxyl , T 'g¥bhaafds @ HyldrieRral Kya SHAsF hePent 6 PredrBBR L 4GS CRBVIEPEY , when
one of R10 and R11 represents oxo, the other_is absent, R10, Rl1l, and Rl2 are
pr ef er abl 37 8&ket @I iIPEInte hyarbyer tardmaroxbky Sty Bahia? oxyalfksAT™aving 1 to
3 carbon atons, nore )Pref erably sel ected froma hydrogen atom and a

hydr oxyal %ﬁ‘“%a’(ﬂ’%‘”& lt,oapglr&%‘,r BBH ooﬁ%msjf'urther, 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 arocmatic
heterocyclic ring, a non-aromatic unsaturéted heterocyclic ring,
and a saturated heterocyclic ring. The heterocyclic ring is
preferably a saturated heterocyclic ring. Further, the nuﬁber 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
methylimidazoline.

[0042] Examples of the saturated heterocyclic ring include
aziridine, azetidine, pyrrolidine, piperidine, azepane
(perhydroazepine), azocane (perhydroazocine), piperazine, and

morpholine.
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[ 0056] The group represented by the general formula (4) preferably includes the
foll ow ng ones. 2- Hydr oxyet hyl oxy, 3-hydroxypropyl oxy, 2-am noethyl oxy,
3- am nopropydsaxy,paat hyl am no, 2- hydroxyet hyl am no, 3-hydroxypropyl am no,

2- am noet hyl am no, bi s(2-hydroxyethyl)am no, 2, 3-di hydroxypropyl oxy,

car boxymet hyl , carboxy(hydroxynet hyl ) nmet hyl, et hoxycar bonyl net hyl am no, and
nmet hoxycar bonyl ( hydr oxynet hyl ) am no. [0057] The conpound represented by the
general formula (1) of the present invention is preferably represented by the
fol | owi ng generfdlefesiad|Exap) es[QD5BE [Chewpt el herregy6di POL A4 NG IABR14( 5)
[0059] In the general fornula (5), A4, A5, and A6 are each independently

sel ect ed # rORPHEMPtahBCHYET BB ERHILER dfmy S Bec Sussitder ugédt By iRretew| , net hoxy,
or hydroxyl. R13 and R14 are bound to each other to form together with
a nit r ogereHORMERLaSeAt edP B M YPYISRL AR PRiTSHAIPEFLELPPNg whi ch has 4 or
5 carbon atons and may be substituted by hydroxyl or oxo. [0060j Preferred

exanpl es BfIEINYRIRCHIAERE HRY Ero@AGPaRer fRg hydfoxyazepane.

[0043] Further, thehydrocarbonringincludesanyof anaromatic
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 carboﬁ 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] [Chem. 4]
/R{)
—X1\
Rs (3

[0047] In the general formula (3), X1 represents a carbon atom
or a nitrogen atom. X1 preferaﬁly 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
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i ncl ude pyrrolidine, piperidine, pi perazi ne, nor phol i ne, succini m de, and
pyrrolidinol. Mre preferred exanples thereof include pyrrolidine, piperidine,
pi per azi nme-canéo+aurpholi ne. [0061] The conpound represented by the general
formula (5) specifically includes the follow ng conpounds.

1- (Tri phenyl net hyl ) pyrrolidine, 1-[[diphenyl (methyl phenyrnnethyl] pyrrolidine,
1- F[ bi s( et hyl phenyl ) phenyl ] met hyl | pyrrolidi ne,

1-(tris(methyl phen I)nethﬁllpyrrolidine,

1- Hdi pherSHRSFE{HGRY pHery?

PRRRPRRPRRPRRRPRPRRPRRPRRPRRPRRRPEPRPRRPRRPRRREPRRERRRERRRRERRER

brlryl ﬁﬁeplﬁqt(ﬂd, igyean alkyl having 1 to 3 carbon
r [ bi s(met hoxyphenyl ) phenyl ] net hyl ) pyrrol i di ne, |
ris( rﬁﬁ%yﬁﬁeﬁif‘ WPy \é| t8i Aecarbon atoms, hydroxyl, amino,

t
[ di phenyl| (hydr oxyphenyl ) net hyl i pyrrol.idi ne OP- C9169- PCT, )
[ bi s( rﬂ}%jr g%;‘?phe*ﬁijlflpt) en%P]%%ﬁFFﬁyr?%ﬁ’ ingFREr of The SubStituent 1s
tris(hydrox enyl ) met hyl rrolidipe;
triphéﬁﬁQﬁégﬁaV)giE%r%dfﬁ%gyfgﬁéﬁﬁﬁgﬁ¥l%ﬁﬁfﬁ?lphenyl)lnethyllpiperidine,
[ bi s( |_ phenyl ) phen t hyl ] pi peri di ne, :
H,([jr i ?]( 2@'{%]?26”3’1&%&? ’hglj% ?E/S;é%f:%?h 1'11 r-lng group includes any of an aryl

i phen nmet hoxyphenyr nne i peridine :
Lbis(né¥‘%%Vpﬁeﬁ%ﬁ)%ﬁ%ﬁﬁﬁﬁ%nﬁﬁ%%&F%ﬁﬁsgi%N?ﬁfcarbon ring group, and a
[tris(nethoxypheny hyl ] pi peri di ne .
el pher ORIy TS FEHTT bt Haf papye i preferably a cycloaliyl.

[ bi s( he ny yl 1. pi~peri di ne,
tris(h f%éé%hé%%%%ﬁ%%hy %g?%grfgiﬁgglkgh %”CfPFFrfBﬁéﬁ Fﬁgyﬁyfygﬁperazine,
i di-ph | phenyr net hyl ] pi per azi ne,
Lbi§(n§$%§%%%g %F)phenyl]ne;hyl]piperazine,
[tr!S(r¢§d§ﬁ]phenyliﬂﬂﬁﬂybhﬂbpgiaféfmhla (3), R8B represents a hydrogen
[ [ di phenyl (et hoxyphenyl)] net hy1] pi perazi ne,
[ [ bi s(nethoxyphenkl) pheiwvi |detRRYls] BbPeESBbAEs to the number of X1's.
[tris(nmet hoxyphenyl) et hyl ] pi per azi ne,
FU-PhenMﬂﬁthrOkyph@ﬂMﬁﬁﬂELﬁyij@hﬁﬂﬁﬁééﬁ@ﬁalformula (1) is preferably
[ [ bi s(hydroxyphenyfl phenyl ]| net hyll pi perazi ne,
[tris(hedesepheaybymetdytdinidenazigieral formulla( t(zphenyl met hyl) nor phol i ne,
[ [ di phenyl( et hyl phenyl)] et hyl ] nor phol i ne,
[ [ bi s( nEtdneliphenyl )phenylginet hyl ] nor phol i ne, OF- C9169- PCT
[tr
[[d
[[b
[tr

_——

i s( et hyl phenyl ) net hyl | nor phol i ne,
i phenyl ( meBagxyphgnyr nnet hyl ] mor phol i ne,
i s( met hox d henyl ] et hyl | nor phol i ne,
i s( met hox ) met hyl ] nor phol i ne,
Ndi phenyl ( qoiyph y1)] met hyl ] nor phol i ne,

henyl

1- Hbi s(hydro pﬁgyl) eé2yl | met hyl ] nor phol i ne, and
nyi)

1-[tris(hydraxyp

nmet hyl ] nor phol i ne. [00621CF those, Conpounds 5 and 6

descri bed be are (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
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particularly preferred. [0063][Chem 7] 1-(Triphenyl nethyl)piperidine
(Compound 5) 1-(Tri phenyl net hyl) pyrrolidine (Conpound 6)

[ 0064] Furdhens ) thacanpoundr epr esent edbyt hegeneral forrmul a (1) of the present
invention is preferably represented by the foll ow ng general formula (6).
[0065] [ Chem 8] 0O?-C9169-PCT (6) [0066]In the general fornula (6), A4, A5,
and A6 are each

atom.
[0054] In the general formula (4), R9 is present when X2
represents a nitrogen atom, and RS is selected from a hydrogen atom,
hydroxyl, and a hyd;oxyalkyl having 1 to 6 carbon atoms. R9 is
preferably selected from a hydrogen atom and a hydroxyalkyl 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, R11l, 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]
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i ndependently sel ected from phenyl and pyridyl, each of which may be
substituted by nethyl, nethoxy, or hydroxyl. X2 represents a nitrogen atom or
an oxygenmomtcemp9{m@I67] I n t he general formula (6), Yl represents hydroxyl or

am no. Wien 11 represents anm no, X2 preferably represents an oxygen atom
[0068] In the general fornmula (6), RL15 is present when X2 represents a nitrogen
atom and R15 is selected froma hydrogen atom hydroxyl, and a hydroxyal kyl
having 1 to 3 carbon atons. In this case, 1415 is preferably selected froma
hydrogen atomhand a hydroxyal kyl having 1 to 3 carbon atons. [Then X2
represents an gxygen gom R15 is absent. [0069]In the general fornula (6),
R16 is selected frgma®ydogen atom hydroxyl, and a hydroxyal kyl having 1 to
3 carbon @bons| RI8.i s preflerably selected froma hydrogen atom and a

hydr oxyal kyl havi ng L@ carbon atons. [0070] The conpound represented by the
general formulAg(6) spetific Jy includes the follow ng conpounds.

2- (Tri phenyl nmet hyl oxy) et hanol, OP-, 9169- PCT

2-[[di ph t hyl 1 t hyl t ,

Z-LLi;anﬂ%§$%ﬁen§|§ ﬁg%@%?#%h 18§§%§¥ %2 %{, A4, A5, and A6 are each
2-[tri t hyl ph | t hyl h | . .

211 di phenyT R RO F L et ROk AT Pyzidyl which may be
R ik A s S PR S LR

2-[tris(nmethoxypheny oxy]le
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.
[0060] Preferred examples of the saturated heterocyclic ring
include pyrrolidine, piperidine, piperazine, morpholine,

succinimide, and pyrrolidinocl. More preferred examples thereof

include pyrrolidine, piperidine, piperazine, and morpholine.

[0061] The compound represented by the general formula (5)

specifically includes the following compounds.
1-(Triphenylmethyl)pyrrolidine,

1-[[diphenyl (methylphenyl) Imethyl]pyrrolidine,

l—[[bis(methylphenyl)phenyl]méthyl]pyrrolidine,

1-[tris(methylphenyl)methyl]pyrrolidine,

1-[[diphenyl (methoxyphenyl) Jmethyl]lpyrrolidine,

1-[[bis (methoxyphenyl)phenyl]lmethyl]pyrrolidine,

1-[{tris (methoxyphenyl)methyl]lpyrrolidine,

1-[[diphenyl (hydroxyphenyl)methyl]pyrrolidine,
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-[ [ di phenyl (hydr oxyphenyr nnet hyl oxyj et hanol ,

- 1[ bi s(hydr oxyphenyl ) phenyl ] met hyl oxyj et hanol ,
-[tris(herHCOX§PtReAY| ) net hyl oxy] et hanol ,

- Hdi phenyl (f 1 uor ophenyr nnet hyl oxyj et hanol ,

- Hb, s(fl uorophenyi ) phenyl ] net hyl oxy] et hanol ,
-[tris(fluorophenyl)nethyl oxy] et hanol ; 3-(triphenyl net hyl oxy) pr opanol ,

[t St ek yonerot “%ygig;gﬁgggmmmme
3 I[—lér Lﬁé@i k%@fsaﬁyyﬁ%agﬁév%fe@ %‘1}%%‘%@3 Byaﬁ%bqilr:e

-H

[ RO T 8 S22
oo y lg) ﬂ%% §£ anol dine

- & f Fordine.
IR g h%W“% e

_[I\/d| ph(ePyIlE ua(r 06E§ %ln j . lI %ﬁég%}dﬁlperl ine,
“Lrobstly UaraRnGiY Ly P tt?géf TRl _gxx pE 9&%;,
-[trls(f rop eny e x?ﬁ an C9169- - PCT
:%{Lﬁﬂﬁi;.yf( Eo%gé?ﬁ%ﬁw P BERY i s midine.
-H  ne .
T St R AR RO T BT R DY 810 aine,
-f[di phefwl!t(ﬁ%t(lfh%%}ﬂggw A TBLA 2% i BL hyd A0d ne,

- Hbi s( net hoxyphenyl)

-Etris | ty iperidine
e e bt i

-1 [ bis( fiuw&&h@lgmmp@mﬁmqﬁmﬂqu&ewyi #Bd®idine,
-[tris(fluorophenyl)nethyloxy]ethylann

- (tri phenylvvatshylexyx ooy Bmdigy1 ] plperldlne

- f[ di phenyl ( et hyl phenyr nnet hyl oxy] pr opyl am ne,

- [ Poi s( met hyl phenyt ppdheyd tmBtihyliexy s piopy! am ne,
-rtris(met hyl phenyl ) met hyl oxy) propyl am ne,

- Hdi phery [([eeiphexypheayh preidng 10X ylephopyb Ate ez ine,

- Hoi s( et hoxyphenyl ) phenyl | et hyl oxy] pr opyl am ne,

- [ tri s( et hodsdmeniy) peeiyl Johdryldpytapi hejperazine,
- Hdi phenyl (fl uor ophenyr nnet hyl oxy] pr opyl am ne,

- Wi s( f | uroltoplsameich phengt y Wetdihyiydx pli pe opyieem ne,
-[trls(fluorophenyl)nethyloxy]propylanlne

- (tri phehyl esphyehsine)eeepieiny 121 Hdibhehyl gewst 2iyiephenyr nnet hyl ami no] et hanol ,
-Hbls(nethylphenyl)phenyl]nethylananJethanoI

- [ tri s( et hyaisHeayhywephss vninisinetAimadhyl]lpiperazine,
-FUipheﬁét(nethoxy henyr nmet hyl am noj et hanol , OP-C9169- PCT

yli met hyl'oxy] et hyl an ne,

am ne,

-[ [ bi s( ﬂﬁ%@@dﬁéﬁ P}I@Rﬁﬂﬂq)Wﬁ¥¥ﬂﬂléﬁiﬁ®{@¥¥ﬁﬁwOl
-[tris(met hoxy %neth yl am no] et hanol
- 1[ di phekiyl [(dfli %h YO F PR RAYAR A6 BY hhbrerazine,

-([bls(fluorophenyl)pheny ] et hyl am nc] et hanol ,
-[trls(f4LkﬁQﬁ§Héﬁ9 ﬁﬁ@?@ﬂ%ﬂﬁﬁﬂﬂqgéﬁgﬁg yllpiperazine,
-(trlphenylnet Ianln

L L1 Do et by PRI TGy TRA AL A P BB

“L[bt s(rethy 35255;%%% feraRanbRe P
A
G R T S

-Nbls(fluorophenyl)phenyl]nethylanlno]propanol

[trls(fluorophenyl)nethylanlno]prop%ﬂpl

N-tri phenyl net hyl - N- et hyl am ne,

N- Hdi phenyl (et hyl phenyl ) I net hyl ] - N- et hyl am ne,
N- Hbi s( net hyl phenyl ) phenyl | met hyl ] - N- et hyl am ne,
N-[tris(methyl phenyl) net hyl] - N-et hyl am ne,



OP- C9169- PCT 2-(Tri phenyl net hyl oxy) et hanol (Conpound 2)

2- (Tri phenyl met hyl am no) et hanol (Conpound 3) 2-(Tri phenyl net hyl oxy) et hyl am ne
(ConpoundPe4L oLl @D-F8FFurt her, -X-R3 in the general forrmula (1) is preferably
represented by the follow ng general fornula (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]1n the general fornmula (7), the nunber of p s

corresponds. . _
1-[tris (methylphenyl)methyl]morpholine,

1-[[diphenyl (methoxyphenyl) Jmethyl]morpholine,
l~[[bis(methoxyphenyl)phenyl]methyl]mbrpholine,
l1-{tris(methoxyphenyl)methyl]morpholine,

1-[ [diphenyl (hydroxyphenyl) Jmethyl]morpholine,

1-[ [bis (hydroxyphenyl)phenyl]methyl]morpholine, and
1-[tris(hydroxyphenyl)methyl]morpholine.

[0062] Of those, Compounds 5 and 6 described below are
particularly preferred.

[0063] [Chem. 7]

O
U

1- (Triphenylmethyl)piperidine (Compound 5)

O
9

1-(Triphenylmethyl)pyrrolidine (Compound 6)

[0064] Further, the compound representedby the general formula
(1) of the present invention is préferably represented by the
following general formula (6).

[0065] [Chem. 8]
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to the nunber of X3's. [0077] The group represented by the general formula (7)
are preferably selected froman am no group, a hydroxyl group, and a

OP- C9169-FCToheERAT group. [0078] OF conpounds each represented by the general
formula (1) in which -X-R3 is represented by the general formula (7), the
foll ow ng conpounds are particularly preferred. [0079][ Chem 11]

Tri phenyl met hyl am ne Tri phenylrethanol Triphenyl net hane

A fY1
,A5 X2 R16

\
Ris
Ag (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), Y1l represents hydroxyl or
amino.

When Y1 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. 1In
this case, R15 is preferably selected from a hydrogen atom and a
hydroxyalkyl havinglto 3 carbonatoms. WhenX2 representsanoxygen
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,
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---NH2 Am nodi phenyl met hane OF-C9169- PCT [ 0080] The conpound represented by
the general formula (1) preferably is free of im dazol e skel eton. Because of
t he struc®RnC@le9eR€Tof an i m dazol e skel eton, the conpound does not exhibit an
antinmycotic activity and serves as a nelanin production inhibitor which is

hi ghly safe. [0081] The conpound represented by the general fornula (1)
preferably has a m nimuminhi bitory concentration (ML093), which is the

Tor e il 1! HOATEd (B LR NI aREE PRELT VRSt Exanpl e 5 later, of
For il a. (1) Pogt GPABY ) SHESY MOS0 EOREF RELOLY SAFEC Tnor & pr ef or abl y (20 L1 mes. or
i mes or foke EaC ooy B ot Mesobacmy 1o ehehghy 871 ' Coni abr bd 1 rom the vi ew
For 'skin Bel G ORNRN AR BRoaCtoa ) TREB R b7y | JOBSERar t hor . Lhe conpound
i b 1t e SO Rt R bR R L offect i ve. dose

for nelaqgnggﬁggggkkggykﬁgﬁ§&%ﬂé{ 'lBFFHEBh?#5lQan be confirmed whet her or not

t he conpoun as the ect” of 1nHi € ‘expression of tyrosinase protein

at the nininuwbgﬁﬁggghggypgﬁggkgggggb?@5pmg&gﬂﬁgﬁﬁg@hgggibition by, for

exanpl e, measuring a tyrosi e ty at mum concentration, in the

CP-C9169-fxﬁnggg%nggg9%$%§%@gﬁggylﬁkeggyggkp]@&gggggion measured by the

nmet hod described i'n Tes ater'is 40% or |l ess conpared with the

control, jnqggyg(mgggggygﬁi_ jﬁﬁg{%¥15§9§gt§g§@pje 7 later. Here, in the case

where the tyrosinase ac ity is 80%or nore (as) conpared with the control,
pr ef er abl y_ Qe NN €1 (88dpiainanad Wyt Bx{ hecreomir,ol , nore preferably is the

sane as that of the control, the conpound can be evaluated to have no effect

of i nhi bitipngithe1expbpashen edMnasitRasexpPrateindl, It shoul d be noted that
the phrase "the sanme as that of the control” refers to the case where the

t yr osi nase- gatiisviflilyiokr8pR&n § 1) d¥p1 cay) eehapar ed Wi th the control. [0083] The
conpound represented by the general fornmula (1), for exanple, can be produced
by a conventi orsal(trephedylisd ey laxgoprepenal ] y avail able raw material in
accordance with a nethod described in J. Og. Chem, 66(23), 7615-7625 (2001).
Speci fi c Pfbdlighienylexanpy bshard )desthyberly] ateranol,

3-[[bis (methylphenyl)phenyl]methyloxy]propanol,
3-[tris{methylphenyl)methyloxy]propanol,

3-[ [diphenyl (methoxyphenyl) Imethyloxy]propanol,
3—~[[bis (methoxyphenyl)phenyl]methyloxy]propanol,
3-[tris (methoxyphenyl)methyloxy]propanol,

3-[ [diphenyl (hydroxyphenyl) Jmethyloxy]propanol,
3-[[bis (hydroxyphenyl)phenyl]methyloxy]propanol,
3-[{tris (hydroxyphenyl)methyloxy]propanol,
3-[[diphenyl {fluorophenyl) Jmethyloxylpropanol,
3-[[bis(fluorophenyl)phenyl]lmethyloxy]propanol,

3-[tris (fluorophenyl)methyloxy]propanol;
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[ 0084] The conpound represented by the general formula (1) is converted into
the formof a salt by treatnment with a pharmacol ogi cally acceptable acid or
base, and®Pm-hélieulACTmay be used as a nel anin production inhibitor. Suitable
exanpl es of the salts include: mneral acid salts such as a hydrochloride, a
sulfate, a nitrate, a phosphate, and a carbonate; organic acid salts such as a
mal eate, a fumarate, an oxalate, a citrate, a lactate, a tartrate, a

met hanesul f onat e, aratol%gagsulngate, and a benzenesul fonate; alkali netal

a,
salts such as 3‘§66F§%§%¥ﬂqe OxY WM%alt: alkali earth metal salts
such as calciumsalt an magnesi um salt. ;. organic OP-C9169-POT ani ne
salts such %E%FPVZfﬂﬁfEéhéhfnggp59e5h¥fﬁiﬁhﬁﬁgﬁl%W?H8'salt, an anmoni um sal t,
a nonoet ol am ne salt, a iperidine salt: and.basic amno acid salts
such as gqln%lﬁé%gﬁy %%%f“gﬂpieéVﬁz?%ghy][e?f@gﬂthfﬁgmilﬂﬁi bitory effect on

mel ani n pyoduction. of the nal anin.production .inhibitor of the present

i nventio caﬁ16é“ﬁ§§¥h?%%“ﬁ§ﬂﬁ§5¥%?6 %ﬁ?Xf%ﬁﬁQﬁﬂ i's incorporated specifically

into cells [in.a,nelanin nt hesi rocess jin t .| s. For exanple, the
2R PO PR T DR REET ) St

amount of ["ani n nmeasurf ng an anount of

thiouraci41£ﬁﬁ$gqRgggg?gpﬁéggyxaﬂekgég¥e£§?ﬁ?ﬁéhg%%§ﬁﬁﬁg?gnt of radiation with

r adi ol abe i ouracl . I's € fadi ati on becones
smal | er, 4he aoouat, ok, s@lani hodugtion, s smaller, and hence the
i nhi bi tor ggh %g evaPu%Q% tgqﬁgvg a %grge inhi bi'tory effect on melanin

productiqnq[Hqgﬁghym?fgégfgﬁygnyﬁg§Hggg§15§yféyhy§§h@ngf the present invention

i ncl udes the above-nentioned nel ani n production i nhibitor of the present

i nventi om_ [Thg s§%t 85 Pabh &K EPYHRNYOMmE By Bkt ) afnyiRRiREESeNt invent ion may

i ncl ude only one kind of the nelanin productioninhibitor of the present

i nvent i oy Ore ATRY £ 06 L &hee t Y10 2t hYRH 8y Ké diks1 0fi e 1 nhi bitors. The
content of the nelanin production inﬁibitor of the present invention in the
external prepasattenphdfyStdthyilsxpl gfes @iy, 001 to 10 ww % nore preferably
0.01 to 5wWw% still nore preferably 0.1 to 3 wWw %wth respect to the
total anmmut[dabnthelext etyiadhapyepanathelofwrprsddylani@887] The ext er nal
preparation for skin of the present OP-C9169-PCT invention is used for the

i nhi bi ti ot [dbisgkhanhpl phiadiictidheny 1 Appt h ¢adt pns ogfyaamt ke, i nhi bi ti on of nel anin
production” include applications for objectives mainly intended to be achieved
by the i riH [hirtiisdmeohy heheamy In metaduoky dpy osyicdmias ,appl i cations "for
aneliorating pignentation", "for whitening", and "for aneliorating age spots".
[ 0088] Thes-dduppbrdyi épegsantrdenlyy ) § het geheral pfapyiahanél) and/ or a

phar macol ogi cal |y acceptabl e salt thereof have/has a w de absorbance peak with
a hi gh absdriptisdnetbekypleérent) phenyhémethy bt lmtopyégindne, Ther ef ore, the
external preparation for skin of the present invention is effective for

prot ect i it [dgdisisethPryrivdilomethydoxThaxopslaning ext er nal preparation for
skin of the present invention exerts not only the inhibitory effect on nelanin
product idr lsdPharss (Bhuenanhanyd) éfebbybepy i iPRslE@éRe, and hence t he
preparation has the following two effects: prevention of tanning, i.e. , an

ef fect of3 Pri&ventiRgr el Keni ) myeay LIRaRR xeoved RIARY LaRdnpr event i ng furt her

dar keni ng of skin_which has begun_to darken; and anelioration of tanning, i.e.
, an ef f et tof SAFBPPEPRES I FTEAd9 =Y BP KINEPEIS conpared with normal skin
color into a nornal ,color, and _aneliorating an originally dark skin color into
a desirable mh?fét§kP?FQ%ﬂWﬁ?hylF86891e?ﬂﬁ?$ﬁﬂ', the external preparation for

skin of the present _inventiqgn i referabl cosnetic. Here, the term

"cosneti(?rﬁ[H&P588¥1ﬁ%ﬁghﬁﬁé%QHQZﬁinEgy ?ﬂiﬁéﬂ?ﬁ%Q&? the pharnaceutical affairs

Law of eaLh AU U0 (FORTR) heEnfl 87810/ 4,08, L he border with external
2-[tris (methylphenyl)methylamino]ethanol,

2—-[[diphenyl (methoxyphenyl) Imethylamino]ethanol,
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OP- C9169- PCT quasi-drugs in Japan and drug-including cosnetics in Taiwan.

[ 0090] The external preparation for skin of the present invention can include
opti onal ?h@Péd?erfils used comonly in an external preparation for skin in
addition to the nmelanin production inhibitor of the present invention.
Preferred exanpl es of such optional ingredients include; oils/waxes such as
macadam a nut oil, avocado oil, corn oil, olive oil, rapeseed oil, sesane oil,

cesLor, O Ao LR Ok SRS Bl St 0l coconut ol palm i,
becsur, Sa10eL Bt RLIBUIR 8L A el oduced Lanel i hare
Lo ORI 851811 D TSR BREL Ml m orocystal e v
el 251 S ot SIS el g gt el o Moner

al cohol , gctyl.dodecanol i st.yl -al cgh and cetostearyl al cohol; synthetic
ester oilg &%ﬁﬁ?(asu8§?§Pe$¥£i%§%§¥£% é?OEEEEﬁ%é%n myri state, hexyl decyl

i sost ear at e, ﬁg}zggggg¥h¥ﬁ%%§%gﬁmdQFjé;séggéﬂpxyl sebacate, cetyl lactate,

diisostearyli te, yCoO yl hexanoate, neopentyl glyco

di caprat e;_ ceryl -di - ; tri-2-ethyl hexanoat e,
trinethyl%l%pﬁggﬁéyggb?g?gﬁﬁ§%hgggﬁ%g?g?gf%?%Q%ﬁﬁ%%*ﬁfopane triisostearate,
and pent afier gf; | = | ; | | ysi | oxanes such as
dinethylpgl&g%%gggﬁg?lbgéﬁgéﬁgg%g¥ﬂ?EES?%§$gﬁgﬁ§$%%¥§§fIoxane, and

di phenyl p331b‘tsﬂilso(mrﬁﬁyl?b{éhﬂzf)Mﬁﬁ'ah@ﬁép‘&?o Medy as

oct anmet hyl cycl ot etraSi I oxane, decanet hyl cycl opent asi | exane, and

dodecanet fiy] AGIHRRG1ARNEEhb LYy 1011 neREONES1 SSIGE-Gsandill,i cone oi | including
nodi fi ed pol ysil oxanes such as am no-nodi fi ed pol ysi | oxane, pol yether-nodified
pol ysi | oxangjpiad (Iﬁﬁélthanglﬁﬁ&e@m{éf@ill]ﬁéanyla@ﬂ%]fﬂwain@q; nodi fied pol ysil oxane;
ani oni ¢ surfactants such as fatty acid soaps (such as sodium | aurate and

sodi um pad-nidtsenetpokasBemym I nedthylisutihal erogaeb1,r i et hanol andne al kyl sul fate
ether; cationic surfactants such as trinethyl ammoni um stearyl chloride,
benzal kondunmaiiheniyde £ 1 aadoprasnyl)amenay dxh theo | mrgpeicari ¢ surfactants such as

i m dazol i ne-based anphoteric surfactants (such as a 2-cocoyl-2-ituidazolinium
hydr oxi de3+ [ Garsiaiyethyhexyl xbisodilymesal i amihel@iaenivdsed surfactants (such as
al kyl betaine , am de betaine, and sulfa betaine) and acyl nethyl taurine;

noni oni ¢ 3ultfract (@Aterepbbnyb) sorhyileannbdptyraced esters (such as sorbitan
nmonost earate and sorbitan sesquiol eate), glycerin fatty acid esters (such as
gl yceri n nonostNe&rapbgny pnopytlenegithgdbbmia¢ty acid esters (such as

propyl enegl ycol nonostearate), cured castor oil derivatives, glycerol alkyl

et her, PQE Setitpheay 1iaethy belienwotlaeshys lch-eish PERiger bi t an nonool eat e and

pol yoxyet hyl ene sorbitan nonostearate), PCE sorbitol fatty acid esters (such
as PCE- sdHbl igisnewshadpacey’) wemydllpeehpl ] fateyhadmdnest ers (such as
POE- gl ycerin nonoi sostearate), POE fatty acid esters (such as
poIyethyﬂ%h@ﬁP?ﬁBPthEFPUQQX%ﬁW3§PY#dﬁHOPgﬁf%@%ﬂﬁ$“PCE di stearate), PCE al kyl

et hers (such as POE2-octyl dodecyl ether), POE al kyl phenyl ethers (such as PCE
nonylpheH&1[Qﬂ%&%@ﬁyléWﬁF%ﬁ¥¥PQ%ﬂﬁéﬁJmPéEY#tFN%ﬁ$§Nl%ﬁ%%§rs (such as

POE/ POP2- decyl tetradecyl ether), tetronjc_ types, PCE castor oil/cured castor
oi | deriJﬁtﬁ%@?(F§68ﬁxégh??¥§%§ﬁﬁqﬁl]BFFh&ﬁh'$%§§Q%ﬁ%ﬂ&n€as?8? oil), sucrose

fatty acid ester, apd al kyl glucosi.de; po] yval ent al cohols such as
poIyethyIQﬁk?ﬁﬁ?¢@8F?°§V?€%¥¥ﬁimgﬁ lga#y?&% 1YV%1, erythritol, sorbitol,

xylitol, i.tol, propylene glycol, dipropylen | ycol i glycerin, isoprene
gl ycol , 1&g{é@ntaned¢gl%hffﬁlhéiﬁﬂﬁﬁW'F, g,%phégaﬁggFBF?egnge °%. fanedi ol
nnisture-retaining in?re ienh§ such as sodi um pyrrolidone. carboxyl ate,

| act ate, Hhd S8dram’ PAZtate 9Fine particles such as mca, talc, kaolin,
synthetic[JQfﬁ , caIcL m carponat e, magnesi um car bonate, silicic anhydride
(silica), alumnumo i'dé " and barium sul fate, whose surfaces may be treat ed;

i norgani c pignments such as red iron oxide, yellow iron oxide, black iron
oxide, cobalt oxide, ultramarine blue,,iron blue, titanium oxide, and zinc
oxi de, whose surfaces nmaybe treated; pearl agents such as mca titanium fish
scale foil, and bisnmuth 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

~ oA P~ ‘ ~ PN~ Y~ o~ A



[ 0092] <Pr oducti on Exanpl es of conmpounds> Producti on exanpl es of the
conpounds each represented by the general fornmula (1) are shown bel ow

[ 0093] [ ProjiGet PP CExanpl e |] Synthesis of OP-C9169- PCT
1-(triphenyl net hyl )i m dazol e (Conmpound 1) [Chem 12] (Conpound 1)

[ 0094] Compound | was synt hesi zed by a nethod described in JP 53-16879 A It
shoul d be noted that Conpound 1 may be purchased as a reagent from Wako Pure
Chem cal Industries, Ltd. [0095][Production Exanple 2] Synthesis of

2- (triphenyl ngthyl oxy) et hanoi (Conmpound 2) [ Chem 13]

2-(Triphenylmethyloxy)ethanol (Compound 2)

OH

®
OZ:.l:
(

2-{Triphenylmethylamino)ethanol (Compound 3)

(J
{ 0 NH,
J

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]
[0075] In the general formula (7), X3 represents a hetero atonm,

a hydrogen atom, or a carbon atom.

[0076] Inthe 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
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(Conpound 2) [0096] Et hyl ene gl ycol (3.10g, 49.9 mmol) (Wako Pure Chem cal

I ndustries, Ltd.) and triphenyl chl oronethane (1.39 g, 49.9 mmol) (Wako Pure
Chem cal dmdusé?ires, Ltd.) were dissolved in pyridine (6 nL) (Wako Pure

Chem cal Industries, Ltd.), and the solution was heated to 45C and stirred for
2 hours. Water (50 nL) was poured into the reaction solution, and m xture was
extracted with toluene (Wake Pure Chem cal Industries, Ltd.). The organic

| ayer was dried OP-C9169-PCT with anhydrous sodi um sul fate (I rdako Pure

Cheni cal M9idust Gire€sP- Lt d. ), and the solvent was distil 1 ed off under
reducedpressure . The residue was subjected to silica gel colum

chr omat oghHpY (chl oY bfFROYPAEK 82 B rerasssREsr Pnddst presraltipyuddt hanol
(Wako Pure Chem cal Industries, Ltd.)=9:1), to thereby obtain the title
conpound (0. 3% ijhl%%MRél 45 . rerﬁfﬁseféﬁdl%éhfl—ﬁﬁlﬂﬁi‘héé‘fé‘)“ a8’ e te, J=4.5
Hz, 2H) t m 15 IR (cm1): 3337, 1448,
1093, 106 013{%’8@?] F@?‘B‘&%‘?? I%%’Fﬁll&uéfréyrﬁfr?efﬁ ? =g

2-(tri phef"%{ge]t hyl ar’q&gme‘t hlalr]ol (Conpound 3) [Chem 14]

O

Triphenylmethylamine

==

Triphenylmethanol

Triphenylmethane

NH,

Q.0

Aminodiphenylmethane
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(Conpound 3) [0098] Tri phenyl chl oronet hane (1.00 g, 3.58 mml) (cako Pure

Chem cal Industries, Ltd.) and am noethanol (2.00 g, 32.7 nmol) were dissol ved
in acet oRRCOLEI(BT ), and the solution was stirred at roomtenperature
overnight. Water (100 nL) was poured into the reaction solution, and the
precipitates were suction-filtered and then dried. ed. The solidproduct was
recrystallized froma m xed sol vent of ethanol (Wako Pure Chem cal Industries,

30% i of o5 O, 04- BYE SoRReRIgReCOREES 85,07 0, 992601 LESTBRE )51 (¢,
[ 0099] | PISGRTG TETPr & ) SRS SAOI 2t rPAFEIN WECAS! BRI ami ne
(Corrpoundflfle)e [ogﬂlearr]l1 ir%éliazcgl%o Oelir}a%oérll), 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 (MICgy), 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 clotrimazéle. The
compound represented by the general formula (1) preferably has MICgg
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 freé 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
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[ C100] Tri phenyl chl or onet hane (1.009, 3.56 mmol) (Wako Pure Chem cal

I ndustries, Ltd.) and et hanol am ne hydrochloride (1.00 g, 10.3 mmol) (Wako
Pure CheREc&PLPtAfStries, Ltd.) were dissolved in pyridine (4nL), and the
solution was stirred at roomtenperature for 3 days. Water (200 nL) 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 P Chem cal I ndustries, Ltd.. dded th t f tirri t
oom t emsth HrE SR e ST N Reme kRt AR SARRF S eear b s EREIRIRR | | er o
The insoléjble.mattters.l,e r diSfO|V d ipjg qb§eq:§glgth%pa%%deaygl @%gtate

fasﬁu ffaﬁmo ?u

1
(Wako Puré“ﬁﬁ&%%gafnln Ustiies, Lt ?fean rate us so ion of

di hyd b t . 69- P P i dustries, Ltd.
o0, S OE o PONELE (D O IO BEL P e il s, L, )

, and the"mXxture was sha ation of the organic |ayer.

o I R T et

| ndustri es, sucti on- and concen reduced
rigdk [ i 31 G %, Vil £ e .

7 850 I e B ey 80 PR HERS (k] o FPA N flone 220

7.24-1. SJCAI{BrOJlS,A)n_or!e%ﬁ%@r@ﬁl_ﬁ%g%héiga%el 1448y X thb?&Q&«liﬁ,OOLgh%t' on

Exanpl e 51 Synthesi s (trrphenyl nethyl ) pioeridi ne (Conpound [ Chem

16]  (Compoundin) JA1Q2] RiRenihdbaecblnaPenolérBehobs {MaKO: HHEL tHem cal
I ndustries, Ltd. ) , triphenylchloromethane (5.40g. 19.4 anal ) (Wako Pure

Cheni cal dpgustdiic@Sor £ £hs dhasapsk RS S| tispat bopaheted t68tLhelthrhdaml ) (Wako
Pure Chem cal Industries, Ltd.) were added to acetonitrile (30 nL) (Wako Pure

Chem cal furlusddnieess khde df, tREAcoME-dl X tadrRrWasor ehé uxgse fiie e hors. A
sat urated aqueous sol ution of sodi um hydrogen carbonate (Wako Pure Chem ca

| ndust ri esyrddithase Wasiwddedst 95 tie 10eactdHN abdte@nyiNAnET xdit® Was

extracted with
[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
convertedintothe formofasaltbytreatmentwithapharmacologically
acceptable acid or base, and the salt may be used as a melanin
production inhibitor. Suitable examples of the salts include:
minerai 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

earthmetal salts such as acalciumsalt and amagnesiumsalt; organic
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OP- C9169- PCT et hyl acetate (Wako Pure Chem cal Industries, Ltd.). The organic
| ayer was dried with anhydrous sodi um sul fate (Wako Pure Chem cal Industries,
Ltd.), ameP-theesolarent was distilled off under reduced pressure. The residue
was recrystallized froma m xed sol vent of chloroform (Wako Pure Chem cal

I ndustries, Ltd.) and n-hexane (Wako Pure Chem cal Industries, Ltd.) , to
thereby obtainthe title corrpound (1 80 g 31% yield). m p 156-158C 1 H NWMR
(CDbC13): 50, 70-3.50 (m , 1.14- 0 (m 15H) IR (cm1): 2923, 1485, 1448,
708. [ 010%81¥F% 66&E?|W@ﬁénﬁl%“ﬂth$§‘ﬁi“ﬁé§l%al6f 1-Fhg RS P%Fﬁyﬂlﬁyr rolidine
(Conpound 6) [Chem 1 ound 6) [0104 rrolidine (0.26 .66 mmol)
(Wako Purd @‘REPHP&HI“ ?Erifu g‘ e‘“’l_ftad“o)lahﬁ‘?p | éRfot ﬁéﬂé“%ls j
3.66mmol ) (Wako Pure, Chemi.cal |ndustries, ) pot assi u%gcar bonate (0.51

g, 3.66 ni PEREKBTENT @ Ceffchf SYRIUERrT Sll’_‘iedsﬁ’ T AR T bRretoni tri 1 e
30 P dust Ltd dth t. fl d
(o houtdey Sra?u?ﬁr‘é"%*d‘:%ah% B3 TR o8 MEa i Rt At 6 (v
P Ch | nd added t th t

Col ut o PR BT b M&E%&fﬁ% T MO (s i & e cal

Industrles Lt The. an er was rled wi.th a ium sul fate
(Wako Pure (r%‘lhégilr?u ustri eslsl_lt o)rpo g Sé)escélf\}é:ﬁ?T |Cf§9f?el(? of f under

reduced 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 radiolabeled thiouracil. Inthis 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-mentionedmelaninproductioninhibitor
of the present invention. The external preparation for skin of the
present inventionmay include only one kind of themelanin 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
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pressure. The residue was subjected to silica gel colum chromatography

(n- hexane(Wako Pure Chem cal Industries, Ltd.):ethyl acetate (Wako Pure

Cheni cal 3€8363+888, Ltd.)=9:1 as. an eluent) ) , to thereby obtain the title
conpound (0.45g, 80%yield) . mp. 127-129C 1H NWR (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 (cm1l):
2961, 2819, 1486, 1448, 711. [0105][Production Exanple 7] Synthesis of

1-(triphenyl ietiy! Jpl perazi pg, (Gapound 0 ;L5he A8, N Thi, (Gpound 7)
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
amelioratingpigmentation“,"forwhitening",and"forémeliorating
age spots".

[0088] . The compound represented by the general formula (1)
and/or a pharmacologically acceptable salt thereof have/has a wide
absorbancepeakwithahighabsorptioncoefficient intheultraviolet
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 production but
also an ultraviolet absorption effect, and hence the preparation
has the following two effects: prevention of tanning, i.e., aneffect
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, theexternal preparation forskinof thepresent
invention is preferably a cosmetic.

Here, theterm"cosmetic"” includesnotonlycosmetics specified
by the pharmaceutical affairs law of each country but also cosmetics

classified on the border with external drug for skin, such as
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[ 0106] Pi perazine (1.00 g, 11.6 mmol) (Wakc Pure Chem cal Industries, Ltd.) was
di ssolved in N, N-di met hyl formam de (25 nlL) (Wako Pure Chem cal Industries,
Ltd.), ameP-Colpherdyl chl or onet hane (0.659, 2.33 mmol) (Wako Pure Chemi cal

I ndustries, Ltd.) was added little by little, and the m xture was stirred at
roomtenperature OP-C9169-PCT overnight. Water was poured into the reaction
solution, and m xture was extracted with ethyl acetate (Wako Pure Chem cal

I ndustries, Ltd.). The organic |ayer was_drjed w th anhydrous sodium sul fate
(Vako Pur@aHefirede RdYaRFT eid dryoy Inghigdi e SEIMPEACSWaR T 81301 ed of f under
reduced pressure. The residue was subLect ed to silica_gel colum

chr omat ogtHpty (chl of f o‘?’fﬁe(r\%%oplﬁﬁi"% Theth AT SidasPFi Be Hﬁecfe)ntrret hanol
(Wako Purge Chemi cal Indust Ltd.)=9:1 as, an eluent). The resi due was

i ssol ved TYF GEfy1 et s % i Sapr A6 Jq%tow%ﬁl GPFBRAT b Sbdum hydr ogen
car bonate (Wako Pure Ch % gustrl e(i % glfld t.he mxtu e was shaken,
fol | owed By FEBarAE THH olnh ]bF ahitd ¢ %tr @t d&?ﬁaélﬁna%? YHS i ed with
anhydr ous, ]g% um suI fg% Cg E ustries I_Jb and then t he
sol vent 0T PEdCBF 1 u‘?ﬁ]e rléléfﬁé‘ aoﬂre FEGFEITES TRETRER oogt 55 the title

?%”“’%‘ﬁ.;‘d LR 'e%L%)lhnﬁ%ﬁi“ o ik s 67 ebrabtle A i o o1
S Co

> [ 01081 W ”%f%’%iep?%%gﬂ SR it '?@@éggﬁ‘%‘ﬂn Gt T e par
| ndustries;, '—tsgf)flo&zé{t ‘%;WESP{&’{%E& Qﬁ’ﬂe o"ajrﬁoﬁ 3@0@}}?&) gW‘é%l'?rWe

Cheni cal T ndustries and pot assium ate’ (0 nmol ) (Wako

Pure Chergcal ﬂagyftlraheimLt&rkd%5@3ﬂﬁﬂsglt%ul}leh#ahneagyém e de 5 )

(Wako Pure Chem c I'ndustries m xture was stirred at room

t enper at Ur £ {Ques ggéesvﬁﬁaéé{{c@l%‘il%q}é@@&ﬁﬁlu%@m ofbo@di4m Tydsogen
carbonate (\Wako Pure Chemi'cal |ndustries, d.) was ‘added to the reaction

sol ution,rangdd XhHb i N 6 Iia%@@lnwatﬁa gbﬁxbaa«@ﬁ At dVakopHrE eshem cal
I ndustries, Ltd.). The organic |ayer was driedw th anhydrous sodi um sul fate,

and the Se@l/ﬁmld/@&réilﬁﬂd ldpdiieht, yrderkaheducedepi €5sphLar e ¢&sdLdug Was
subjected to silica gel col urm chr onat ogr aphy (n-hexane (Wako Pure Chem cal

| ndust ri emsditithe), areihytr@nsistag 10Naka RuieyHeer el atn@sstiehes, oldik ) =9: 1 as

an eluent), to thereby obtain the title conmpound (0.42 g, 71%yield).
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;
syntheticesteroilssuchascetylisooctanoate,isopropylmyristate,
hexyldecyl isostearate, diisopropyl adipate, di-2-ethylhexyl
sebacate, cetyl lactate, diisostearyl malate, 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-ethylhexanocate;

chain polysiloxanes such as dimethylpolysiloxane,
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m p. 168-172C 1H NWR (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] [ PrFdGét $orfCExanpl e 9] Synt hesis of [di phenyl(4- pyridyrnnet hanol
(Conpound 9) [Chem 20] (Conpound 9) OP-C9169-PCT [0110]A Gignard reagent
was prepared from magnesi um (0.21 g, 8.64 mmol) (Wako Pure Chem cal
I ndustries, Ltd.) and bronobenzene (1.35 g, 8.60 mvpl) (Wako Pure Chem cal

2

Tt e TR 18 LR S T O e

| ndustri es, RY; an L) “{Wiko Pure Cheni cal

I ndustries yl_stiq.o)x nést&%}‘? Qg iog:r% rgl ﬁégﬁa}g;%t\é\%sra%qqg%aggopw se, followed by

g 1 :
stirring Bt Yoom ?errpera ure for urated aqlUeous sol ution of

anmoni um&%aﬁr{e}toﬁ}@g\%\ég%gﬁaesi%‘%%%al | gdustries, Ltd.) was added to the

reaction s ure was éxtracted with ethyl acetate (Wako Pure

Chem cal %%%&%kﬁ?&géﬁoﬁ?xaﬁ%i%QQHle? ﬁ%f’a;gfawg?] dgéé'hkg%s"‘%&i‘ié‘&@’ dr;qus sodi um

sul fate ( ur e m ca ustries, solvent was distilled

of f underir{c%laq?gh%&%%@-po\}gf;iﬁ%%ﬁas &@éhzﬂ%bia%%%dmbaiﬂé&ca gel colum

chr omat ogr aphy [ orof orm( 0 Pure Chemc I ndustries, Ltd.) as an

| uent), o ' tikhies | (Deafi2 Ua107%yd 8 Heg 1H NVR
Ccbcis) | D YaTpRake pEALILANG Tkl e CATROLIG 1kalR  ApL RGP Dlec

[0111] [ Productihenakxanphe AQlo-SvRthesl 8164 doifdiiRhaR%l(4nionic

pyri dyrnmet hyl ) pi peri di ne (Conpound 10)
surfactants such as fatty acid socaps (such as sodium laurate and
sodium palmitate), potassium laurylsulfate, and triethanolamine
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-cocoyl-2-imidazolinium
hydroxide-l-carboxyethyloxy disodium salt), betaine-based
surfactants (suchasalkyl betaine, amide betaine, and sulfobetaine),
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-sorbitol monolaurate),

POE glycerol fatty acid esters (such as POE-glycerin

monoisostearate), POE fatty acid esters (such as polyethyleneglycol
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OP- C9169- PCT [ Chem 21] (Conmpound 10) [0112] Thionyl chloride (1 nL) (Wako
Pure Chem cal Industries, Ltd.) was added to Conpound 9 described above (0. 30
g, 1.15 nmmICPle&RETt he m xture was refluxed for 30 m nutes, Then, the solvent
was distilled off under reduced pressure. The residue was dissolved in
acetonitrile (20 nm.), and piperidine (0.75 g, 8.80 mmol) (Wako Pure Chem cal

I ndustries, Ltd.) was added thereto, followedbyreflux for 3 hours. The m xture
was returned to room tenperature, and then a saturated aqueous sol ution of
sodi um hymrwéﬁa&& BBAaPRE (WaKSPGEE) ehBRF cat k Xln(TG?FFPeésu‘Ert‘daﬁ was added

t heret o, foI wed by extractlon with e acetate Pure Chem cal

| ndust ri E%_'to(ft)yld‘?ﬂﬁcﬁlr M Iray&F ﬁé{gghﬁ’l%&’]\/\nettﬁ Afhyarots?Sodifum sulfate

L
P L

chors ol e e oioletm (iake fyce cen cal skl g, g oe an

185 188C 1 CDC 7. 44- 8. 48

TS %U“cegff%ig%&grgw% v b Gl oL cfosgﬂo(f"bﬁsﬁw%&uct. on

Syl e Ml RLRest ) LLEL RO YKL YPLEYL UGS, "L 48 {OPRRML akY) [ Chem

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, andsodiumlactate; fineparticles
such as mica, talc, kaoliﬁ, synthetic mica, calcium carbonate,
magnesium carbonate, silicic anhydride (silica), aluminum oxide,
andbariumsulfate, whose surfacesmay be treated; inorganicpigments
such as red iron oxide, yellow iron oxide, black iron oxide, cobalt
oxide, ultramarine blue, iron blue, titanium oxide, and zinc oxide,
whose surfaces may be 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. 228, Red No.
226, Yello& No. 4, Blue No. 404, Yellow No. 5, 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
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(Conpound 11) [0114] Succinim de (0.53 g, 5.35 mmol) (Wako Pure Chem cal

I ndustries, Ltd.), triphenylchloronethane (1.49g, 0.535mp1l) (Wako Pure

Cheni cal PHd936Pi%E, Ltd.), and potassium carbonate (0.74 g, 5.35 mmol) (Vako
Pure Chem cal Industries, Ltd.) were added to acetonitrile (5 m.) (Wako Pure
Chem cal Industries, Ltd.), and the m xture was stirred at roomtenperature
overni ght. A saturated aqueous sol ution of sodium hydr ogen carbonate (Wako

Pur e Chem caI I n usstlr |O§§ *tf.s) O\{\n/a& added. t the J.ea isg s?%uetnl,o and
m Xt ure vvas X raé’teél {“ﬁ H cét Kt " W@l o Pire gh car “Thdust rles

Lid ). The,Sraanle Layer. ves, df'ftehbasgp aobydh ous.sqdlumsyl fage (wako Pure

Chem cal ries € solven stl f under reduced

pressur e, The. [iexidue vas, subl pehed LaoSthi e, delc.sobuam chrotmt ogr aphy

(chl orofor Ure- Chem ca ndustrles to thereby obtain the

titl (0. 7.15-7. 26
(m on . o %(Oi‘f% oé%gfocyla%c%) &%‘?&Ng%g%g‘g%ﬁ%ﬁ%g %t(‘%si% 0455, 707.
[0115][F?é“@&&%flgagéé”$ﬂ€%é¥{b1§§“5@§§fﬁééﬁ ultraviolet absorbents such

(R -1-triphenyl nettyli-3-pyrrolidinol (Compound 12) [ Chem 23] (Conpound 12)

[0116] (R4 -3 Py, 'a%k?l-@Olti&ctgagh%ylfﬂ@i%étl(ﬂzQﬁ'eCQ)]da”d

tri phenyl chl oronet hane {1.00 q Wako Pure Chem cal Industries,

Ltd.) werg gligsalvaed- tnb§€§i<@ﬂ!ér{z| ne30aAk; ) 1)K Q 1ReRE1 Chewials | ndust ri es,
Ltd.), and the mxture was refluxed for 3 hours. The m xture was allowed to

cool to roodRdLMResatddpRopandl} RaR adisat et 6d AAURAWSA T Hbt Oha©fvesodi um
hydr ogen car bonate (Wako Bure Chem cal Industries, Ltd.) was added to the

reacti on s ridfonyitohlowedybys exthagd ivamawi b B Lhfiyto@cetratie , (YkaniRur e
Chem cal Industries, Ltd.) . The oraanic |layer was dried wi th anhydrous sodi um

sul fat e (BMkeoiPareiCGhem eatannelestdi®andate) , vatwhirhe, 90| denivawsvad stil | ed
of f under reduced pressure. The residue was subjected
t osi | i cactleadafmeht outat BGL aplyv {tcdhilior Bfsarmmié Wakao: iRurset ieherd foat i tandiist r i es,
Ltd.) as an eluent ) , to thereby obtain the title conpound (0.73 g, 62%
yield). E types such as a-tocopherocl, B-tocopherol, y-tocopherol, and
vitamin E acetate; vitamin D types; vitamin H; pantothenic acid;
pantethine; and pyrroloquinoline quinone; 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 1] Synthesis of
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mp. 137-139C 11-1-NWR (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), 7.53-c6134-4d® 5SH). IR (cm1): 3434, 2835, 1447, 710. [0117][Production
Exanpl e 13] Synthesis of [(naphthyl)phenyl]nmethanol (Conpound 13) [ Chem 24]
OH (Conmpound 13) [0118] A Gignard reagent was prepared from nmagnesium (0. 47 g,
19.6 mmol ) (Wako Pure Chem cal Industries, Ltd.) and bronobenzene (3.10 g,
19.7 mmol ) (Wako Pure Chemical Industries, Ltd.). 2-Naphthaidehyde (2.00 g,
12. 8 i mol ) ({Alghdrghnevagl dimwsdd a8@ i(motpdaadydr of uran (10 nmL) (Wako Pure
Chem cal Industries, Ltd.), and the Gignard reagent was added thereto,
fol | owed byheii rralng at roomtenperature for 1 hour. Diluted hydrochloric acid
(Wako Pure Chem cal Industries, Ltd.) was added to the reaction solution, and
m xture was extracted with ethyl acetate (Wako Pure Chemical Industries, Ltd.)
The organic er was driedw th anhydrous sodium sul fate (Wako Pure Chem cal
I ndustrie .),~and the solvent was distilled off under reduced pressure.
The resi asi—3 @.f“ ed to silica gel colum chromatography (chl oroform
(Wako Pure ica ndustries, Ltd.) as an eluent ) , to thereby obtain a
ket one deriva ¢ which is an internediate (2.97 g, >100% . The internedi ate
(2.97g, 19.6 Mt ) was dissol ved i nnet hanol -

(Compound 1)

[0094] Compound 1 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)ethanol (Compound 2)

[Chem. 13]

QO
o)
O \_\OH

(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 45°C and stirred for 2 hours. Water (50 mL) was poured
into the reaction solution, and mixture was extracted with toluene

(Wako Pure Chemical Industries, Ltd.). The organic layer was dried
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OP-C9169-PCT ( 30 mL) (Wako Pure Chemical Industries, Ltd.), and sodium
borohydride (0.83g, 21.9 nmmol) (Wako Pure Chem cal Industries, Ltd.) was added
t her et o, dmlckoeecdry stirring at roomtenperature for 2 hours. The reaction
sol ution was concentrated under reduced pressure, and then the residue was
subj ected to silica gel colum chromatography (chloroform (Wako Pure Chem cal
I ndustries, Ltd.) as an eluent), to thereby obtain the title corrpound (2.72 g,
91% yieid). 1H NWR (CDC13): 62.38 (brs, 1H), 6.00 (s, 1H), 7.20-7.42 (m 7H),
7.79-7. 89'”(% amdrqhﬁﬁ@ﬂw%%q%hW%W%Cﬁ@Tlcﬁﬂn%%ﬁ%“(ﬁs Ltd.),

[ bi s(4-net Cill phenyr nnmet hanol (C](%:g)ound 14) [Chem 25] OH (Conpound 14)
[0120]Wt'5h“ Hee saheeiet Hogt Bist ¥ 9 oAt Siceq presgiur gt hyl e otvénone (Wako
Pure Chem cal |ndustries, Ltd.) .and. sodi um borohydride (Wako Pure Chem cal
| ndustri e§:° EP’BWC\}%C} Eoﬁéédcat%?lt ﬁ%Jr‘éTBS/CBB‘P%?frP‘?L”r‘?é’htYl f“?@%ﬁﬁéﬂ‘nﬁ“a H NVR
(CDC13): 62.31 61|£?576 I_g“r‘p) é]agld J78Hz 41- (2 23(d
J=7.8 He, P%ﬁ)c P} [ BROICTI T EXipl S E5pn )t (akps fore Cherical
Pals(4 r&? rQ%gyrﬁléllanl ’ c?%%gggby Jbtaln the title compound (0.37

g, 24% yield).
m.p. 103-106°C
'H-NMR (CDCls): 83.26 (t, J=4.5 Hz, 2H), 3.75 (t, J=4.5 Hz, 2H),
7.23-7.54 (m, 15H).
IR (cm™): 3337, 1448, 1093, 1061.
[0097] [Production Example 3] Synthesis of
2-(triphenylmethylamino)ethanol (Compound 3)
[Chem. 14]
QO
O OH

(Compound 3)

[0098] Triphenylchloromethane (1.00 g, 3.58 mmol) (Wako Pure
Chemical Industries, Ltd.) and aminoethanol (2.00 g, 32.7 mmol)
were dissolved in acetonitrile (5 mL), 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
thendried. Thesolidproductwasrecrystallizedfromamixedsolvent

of ethanol (Wako Pure Chemical Industries, Ltd.) andwater, tothereby
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[ Chem 26] OP-C9169-PCT MeO Owe OH (Conpound 15) [0122]Wth the sane net hod
as for Conpound 13, 4,4'-dinethoxybenzophenone (Al drich) and sodi um

bor ohydr i @e-cOVakec®ur e Chemi cal Industries, Ltd.) were used, to thereby obtain
the title compound. 1H NWR (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] [ Producti on Exanpl e 16] Synthesis of di(2-pyrsdyl)phenyl nethanol

( Conpound 16) [ Chem 27] 0-- ti) _
obtain the title compound (0.43 g, 39% yield).

m.p. 94-97°C

'H-NMR (DMSO): &2.07 (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]

! Y+o
O \——\NHZ

{Compound 4)

[0100] Triphenylchloromethane (1.00 g, 3.58 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 solidmatters were
suspended in diethyl ether, and 3 (N) hydrochloric acid (Wako Pure
Chemical Industries, Ltd.) was added thereto, followed by stirring
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
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- OH (Conpound 16) [0124]Wth the sane nethod as for Compound 13, a Gignard
reagent was prepared from magnesi um (Wako Pure Chem cal Industries, Ltd.) and
br ormbenz‘é‘?récg’ﬁgk’?&TPure Chemical Industries, Ltd.), and di-2-pyridyl ketone
(Aldrich) was allowed to react with the reagent, to thereby obtain the title
conpound. |I'H NWR (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). IIl (cm1): 3397, 1577, 1513, 734. OP-C9169-PCT

0125] [ Prod i on. 171 _Synt hesi f._ [ diph 1(4-.neth 1 th |
(Compoundt &2 CHEETRL D1 ebRpotna. 17 CEIR W e i e G for
Co d 1 i . t : d nesi P,

Crn oal THAIECTRERIeiPa OGP Th aRRan: s o SLAICRb UL KRS ) | oy

to react Wi, Hi0G: LSAIEM purt Sl ATERY QPSR Dchlg: L1t | £aSAMRQUNG; dn)p- 79+ 81C

and then suction-filtered and concentrated under reduced pressure,
to thereby obtain the title compound (0.31 g, 28% yield).

m.p. 87-89°C.

'H-NMR (CDCl3): 52.88 (t, J=5.1 Hz, 2H), 3.14 (t, J=5.1 Hz, 2H),
7.24-7.51 (m, 15H).

IR (cm'): 3378, 1594, 1448, 1054.

[0101] [Production Example 5] Synthesis of

1~ (triphenylmethyl)piperidine (Compound 5)

[Chem. 16]

O
J

(Compound 5)

[0102] Piperidine (1.50 g, 17.6 mmol) (Wako Pure Chemical
Industries, Ltd.), triphenylchloromethane (5.40qg, 1%.4 mmol) (Wako
Pure Chemical Industries, Ltd.), and potassium carbonate (2.68 g,
19.4 mmol) (Wako Pure Chemical Industries, Ltd.) were added to
acetonitrile (30 mlL) (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
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1H NWR (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 (cm1): 3479, 1607, 1508, 1249. [0127][Production
Exanpl e 1®]-C8ynttReSi s of [ bi s(4-net hoxyphenyl) phenyl | net hanol (Conpound 18)

[ Chem 29] Ove MeOOH (Conpound 18) [0128]Wth the same nethod as for Conpound
13, a Giignard OP-C8168-PCT reagent was prepared from nmagnesi um (\Wako Pure
Chem cal Industries, Ltd.) and bronobenzene,

st o* o RocsbeneophatoigrasaToued (5L sach b the feago o hereby
=6.6 Hz, B 2 7.1 d LR 1

Laa7, o0k I sHes o Wﬁ%mﬁ]ﬂﬁ%&ucﬁ%ﬁ%&%&%&ﬁ @yntl%%sqhe@afcal (cm 1):

1- [ [ (4- meg howynhenyl ) di ghenyl L.et by| J.9iperidi ne (Ganpound, 39) [chem, 30]

pressure. The residue was recrystallized from a mixed solvent of
chloroform (Wako Pure Chemical Industries, Ltd.) and n-hexane (Wako
Pure Chemical Industries, Ltd.), totherebyobtainthe title compound
(L.80 g, 31% yield).

m.p. 156-158°C

'H-NMR (CDCl3): 80.70-3.50 (m, 10H), 7.14-7.80 (m, 15H).

IR (cm™*): 2923, 1485, 1448, 708.

[0103] [Production Example 6] Synthesis of
1-(triphenylmethyl)pyrrolidine (Compound 6)

[Chem. 17]

O
9

(Compound 6)

[0104] Pyrrolidine (0.26 g, 3.66 mmol) (Wako Pure Chemical
Industries, Ltd.), triphenylchloromethane (1.02 g, 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 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.)
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Ove (Conpound 19) [0130][ (4- Met hoxyphenyl ) di phenyl ] met hyl chloride (0.79 g,
2.56 mmol) (Tokyo Chem cal Industry Co., Ltd.) was dissolved in acetonitrile
(15 m) (O®akQleRrBETChemi cal Industries, Ltd.), and piperidine (1.20g, 14.1
mmol ) (Wako Pure Chemical Industries, Ltd.) was added thereto. The m xture was
refluxed for 1,hour, and then the solvent was distilled off under reduced
pressure. A saturated aqueous solution of sodi um hydrogen carbonate (Wako Pure
Chemi cal | ndustries wat er were_added to the concentirated. residue,

and ni xt Uf¥® ﬁggegﬁngﬁeﬁg%tﬁﬁ%fwt%&t% “Kj\fﬁkl&e%?%eﬁﬁéﬂ‘?%% "ihGustries.
Crem cal THtIsEPFESTe (VS Part TRBCoTvaN s e Sort Ch60. faiﬁe R ea of 1
chr omat Sgr%%%ﬁ%ﬁs ”ri%leSw #&%@sﬁﬁéﬁf“ﬁﬁuﬁ%gﬁst&ﬁo“ %% el uent )
(ooC13) . BORAS B0 (- rorys SRSt Eent ppl gl g %dédﬁé“ 20 0 7 6
Syt hes| 45 ol < (o %Eﬂ%%henii“ipﬁ i@ﬁ%rd'étlﬁﬁ 1o per bRl CEsina o)
[Chen] 314hé3%%tography (n~hexane (Wako Pure Chemical Industrles,

Ltd.) :ethyl acetate (Wako Pure Chemical Industries, Ltd.)=9:1as.

aneluent)), totherebyobtainthe title compound (0.45g, 80% yield).

m.p. 127-129°C |

'H-NMR (CDCl;): &1.53-1.65 (m, 4H), 2.00-2.30 (4H, m), 7.11-7.28

(m, 5H), 7.48-7.52 (m, 10H).

IR (cm'): 2961, 2819, 1486, 1448, 711.

[0105] [Production Example 7] Synthesis of

1-(triphenylmethyl)piperazine (Compound 7)

[Chem. 18]

®
N NH
O __/

(Compound 7)

[0106] Piperazine (1.00 g, 11.6 mmol) (Wako Pure Chemical
Industries, Ltd.) was dissolved in N,N-dimethylformamide (25 mL)
(Wako Pure Chemical Industries, Ltd.), and triphenylchloromethane
(0.65 g, 2.33 mmol) (Wako Pure Chemical Industries, Ltd.) was added

little by little, and the mixture was stirred at room temperature
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(Conpound 20) [0132] 4, 4" -di net hoxytrityl chloride (0.83 g, 2.45 mmol) (Tokyo
Chem cal Industry Co., Ltd.) was dissolved in acetonitrile (15 m) (Wako Pure
Cheni cal Phd@dePiRE, Ltd.), and piperidine (1.24 g, 14 . 6 ninol ) (Wako Pure
Chem cal Industries, Ltd.) was added thereto . The m xture was refluxed for 1
hour, and the solvent was distilled off under reduced pressure. A saturated

aqueous sol ution of sodi um hydr ogen carbonat e (V\ako Pure Chem cal Industries,
Ltd.) was added to t concentratgd residue, ur.e was extract ed W th

ethyl ace?%Wte (@ko Pre PARMCEAFC IMRGASH ‘e%ac J“LO(E'I‘ 50 ufﬁ@“(‘)rad“éirﬂ‘ .

CT- C9189- PCT te d b Aft t hat h |

vas dried"of (4 Sﬁ“’?&%&%&ﬁﬂﬁ S6rEate ke, Pbﬁ?efemé%a&aﬁ ?lhsda%[a?l gs Tray,
and the s e)nt Was ch_l Stnlllcl ngcfw ungrler educ%e ssureodl'he dcue was

subj ect edﬂfo al uni'na’ bl urm c KFonat ogr ApRy" e (KRS Plir €' ciem cal

| ndustr | hparkd Sle HILATOLOTILLYEKD. ] £gdq1€g1ng hl engg%tnrt'weﬁde\gly e - hexane

(WakoPur eChem ca rles as’ an c ere in the
1G9, o T ahd ?%dgge I o%’ R T Y o L e "
LT s(a5ht ﬁ%‘%% s 3#&%??’8?%??% A R T

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 themixture was shaken, followedby separation

of the organic layer. The organic layer was dried with anhydrous

sodium sulfate (Wako Pure Chemical Industries, Ltd.), and then the

solventwasdistilledoffunderreducedpressgre,totherebyobtain

the title compound (0.76 g, 99% yield).

'H-NMR (CDCls): 81.20-1.92 (m, 4H), 2.68-3.20 (m, 4H), 7.12-7.29

(10H, m), 7.32-7.60 {m, 5H)

[0107] [Production Example 8] Synthesis of

- (triphenylmethyl)morpholine (Compound 8)

[Chem. 19]

(J
O P
9

{Compound 8)

[0108] Morpholine (0.47 g, 5.39 mmol) (Wako Pure Chemical
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Ove (Conpound 21) [0134]4,4',4"-trinmethoxytrityl chloride (0.519, 1.38 mmol)
(Al drich) was dissolved in acetonltrlle (8 mL) (Wako Pure Chem cal Industries,
Ltd.), anFPiPpe?itiTne (0.70 g, 8.22 mol) (Wako Pure Chenical Industries,
Ltd.) was added thereto. The m xture 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 Chemi cal Industries,

cthyl acelot StiidRe Tl d o sah IF AR Ebi el bt PR (B0 e
washed W@&éﬂ%@h@g?ate%ﬁ%t o .d gﬁt aphl 18, CL930hCcd Axar RS0 o i Lh

anhydr ous sodi um su 0 Pure emc ustries

sol vent wassdlatdl| e buinderehechiceripressice - Loe 1 f@%q@ﬁ 1ubj ect ed

to al um na col um chronatography orm wako Pure em ca stries,

Ltd.):n- h@%n(e%‘&@f@%&@@%%‘ %%ﬁdf&éheﬂ&ﬁrﬂd&&%e%” Bldient), to
thereby obtain the'title compound g, 49%vyield). mp. 73-75C iH—NNR

(CDC13) 1 HhdOeide SR f#relQds 7rzce(isiat9]ro)om G chBetHruds YoPeHizy 1RE) . a7, 36 (d,
3-7.8 Hz, 61-T). IR (cril): 2928, 1507, 1249, 1175. 1036. [0135][Production

gx_grrpl e 220 DUHdesiSse s tsEa!L§£ﬂorﬂ%tfhyécl&hﬁmfwﬂ&‘éé}awkb&x@f@qwaﬁioZEEGre[ Chem 33]

Chemical Industries, Ltd.) was added to the reaction solution, and
mixture was extracted with ethyl acetate (Wako Pure Chemical
Industries, Ltd.). Theorganiclayerwasdriedwithanhydroussodium
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. 168-172°C

'H-NMR (CDClj): &1.45-1.65 (m, 4H), 3.82-3.83 (m, 4H), 7.13-7.29
(m, 10H), 7.47-7.50 (m, 5H).

IR (cm™'): 2846, 1490, 1447, 709.

[0109] [Production Example 9] Synthesis of (diphenyl (4-
pyridyl) Jmethanol (Compound 9)

[Chem. 20]

| Ny

O

(Compound 9)

OH
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OH CH3 (Conpound 22) [0136] A Gignard reagent was prepared from magnesi um
(0.14 OP-C9169-PCT g, 5.76 mmol ) (Wako Pure Chem cal Industries, Ltd.) and

P- br onot dPR1€A&3 A8 g, 5.45 mmol) (Wako Pure Chenmical Industries, Ltd.).

4, 4" - di met hyl benzophenone (0.60 g, 2.85 mmol) (Wako Pure Chem cal |ndustries,
Ltd.) was dissolved in tetrahydrofuran (5 nL) (KANTO CHEM CAL CO. , INC ), and
it was added dropwi se to the Gignard reagent while cooling with ice, foll owed

by stirri t. roomtenperature for 4 ours rated aqueous Iutlon of
sodi um hy{}?logj n car b%n egnﬁfgko PAFRC dente Pafncgutg WSS f’ﬁmﬁl Wa% added to

the react}o 4 %@tﬁa 2 Ca?rpﬁ gaui 5D LA P IBRaRRL AL e ui

et hyl acet’a 0 ries The' or ganl ¢ ayer was
hed d

sodi um sul Tate Puaits Sﬁfg" S o G SR A e

distilled, I I

Col urm o ot oﬁgﬁl@?”@ﬁgx%?% TR s f@lustl??ré@gs{ﬂg%') cthyl

acetate (Makg ngedlg%%mallr{ ‘E@H%EB%&E'%%{%S ><Ié%,ﬂ> gsga;@& Pk e dni 49 th)ereby

obtain the title conpoun 0. 74q, 94C 1H NWR (CDC13

52.33 8 r3én e a 34881010, 1010,
818, 7(8481 %8913%]%6% odﬁgt ?—(';?]ang(a%% g %g g%?/n]fl%{%lnstlc? coRhMs SES

f bi s(4- metdwylphenyl)henrhynet %Baltérgam&@ £3) sl £hera . 34] saQR-42L69- PCT

aqueous solution of ammoniumchloride (Wako Pure Chemical Industries,
Ltd.) was added to the reaction solution, and mixture was extracted
with ethyl acetate (Wako Pure Chemical Industries, Ltd.). The
orgaﬁic 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 g, 97%
yield).

'H~NMR (CDCl3): &2.98 (m, 1H), 7.23-7.35 (m, 12H), 8.53-8.55 (m,
2H) .

[0111] {Production Example 10] Synthesis of 1-{{diphenyl (4-

pyridyl) Imethyl}piperidine (Compound 10)
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(Conpound 23) [0138]Wth the sane nethod as for Conmpound 13, a Gignard

reagent was prepared from magnesi um (Wako Pure Chemical Industries, Ltd.) and

br onobenz%@%?é‘l@&TPure Chemical industries, Ltd.), and

4, 4' - di et hyl benzophenone (Wako Pure Chemical Industries, Ltd.) was allowed to

react with the reagent, to thereby obtain the title conpound. mo. 73-76C

1H—N|\/R (CDC13):2.38 (s, 61-1), 2.72 (s, 1H, 7.09-7.17 (m 8H), 7.26-7.28 (m
IR ( e% 3466, 1510, 1446, 1009, 816, 755, 701. [0139][Production

Exarrpl e 2%“ nt'hesi s of [di phenyl(4-nethyl phenyl)I| nethanol (Conpound 24)

[ Chem 35] (Conpound 24) [0140]Wth the same nethod as for Conpound 13, a

Gignard reagent was prepared from magnesi um (WakoPur eChem cal | ndustries,

(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, followedby reflux
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
extractionwithethyl 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. 185-188°C

'H-NMR (CDCl3): 51.20-3.30 (m, 10H), 7.15-7.60 (m, 12H), 8.44-8.48

(m, 2H).
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OP- C9169- PCT Ltd.) and p-bronotol uene (Wako Pure Chem cal Industries, Ltd.),
and benzophenone (Wako Pure Chem cal Industries, Ltd.)was allowed to react
with the Y%49éA?;¥% thereby obtain the title conmpound. mp. 68-71C
(CDC13): 52.34 (s, 3H), 2.76 (s, 1H), 7.13-7.17 (m 4H), 7.26-7.32 (m 10H).
IR (cm1): 3466, 1510, 1445, 1010, 815, 757, 700. [0141][Production Exanple
251 Synt hesi s of Udi phenyl(4-nethyl phenyrnnet hyl ] pi peridine (Conpound 25)
[Chem 36}, égpﬁepgﬂgﬁgSE8&914%Lg@npﬂﬂpd 24 descri bed above (0.17 g, 0.620
sol ved 1

mmol ) was™ di n'chl'or6form{( 4 r'aL) (Wako Pure Chenical Industries,

Ltd.), anﬁbiﬁipnyl 0@5?555%%(3%!%£a%P%£i%g@K%ﬁﬁHk%ighggical | ndustries, Ltd.)

was added dropw se while cooling w e mxture was returned to room

t enper at uye ' Qﬂgr el n solvent was distilled off
under red%cggﬂg¥§%éﬁﬁg?h g;?ﬁ%re §abetg?8%gg?%§i Je . The residue was

di ssol ved(¢facetgnitrile (4 nb) (Wako Pure Chem cal Industries, Ltd.), and

pi peridine (0.19 g, 2.23 mmol) (Wako Pure Chem cal Industries, Ltd.) was added
thereto. The m xture was refluxed for 1 hour and allowed to cool to room

t enper at ur e. OP- C9169- PCT sol vent was distilled off under reduced
pressure , h a saturated aqueous solution of sodi um hydrogen carbonate
(Wako Pur ¢ empgal] I ndustries, Ltd.) was added to the concentrated residue,
andmi xt ur e=was lexfracted with ethyl acetate (Wako Pure Chemi cal. |ndustries,
Ltd.). The o i © | ayer was washed with water and brine. After that, the
organi c | ayer ¥
I ndustries, Ltd.), and the solvent was distilled off under reduced pressure.
The resi dyeommsarsuljliect ed to al um na col unm chr omat ogr aphy (n- hexane (Wako
Pure Chem cal Industries, Ltd.) as an eluent), to thereby obtain the title
compound (@114 g, 85%ycehihiden @..583g67€.35 mmol) (Wako Pure Chemical

Industries, Ltd.), triphenylchloromethane (1.49g, 0.535mmol) (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
aqgueous 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 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).

'H-NMR (CDCl3): 82.64 (m, 4H), 7.15-7.26 (m, SH), 7.38-7.41 (m, 6H).
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1H NWMR (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 (cm1): 2922, 2809, 1489, 1447, 711,

701. [O143}FPFothd€eti on Exanpl e 26] Synthesis of

1-fi bi s(4- nmet hyl phenyl ) phenyl ] net hyl ] pi peri di ne (Conpound 26) [Chem 37] Me

(Conpound 26) [0144] Conpound 23 descri bed above (0.17 g, 0.589 mml) was

di ssol vedi nchl orof orm (4m ) (WakoPureChem cal I ndustries,Ltd.), OR-C9169-PCT

and thio chlLqr.i 0. ) o0 -PureChem cal I ndustries, Ltd.) was added

dropmﬁseq%%ﬁfg doﬁ%%é’m??§$i6%M§¥hg0#fxture was returned to room tenperature

and stirr f.or 1 ho nd .t he he. s ent LSfElled off under reduced
ﬁ)ﬁc}Sﬁhe t"EE)zioq[oaLllc%lon Exglaﬁléeoiélﬁ %yn%%ags BJJE

pressure, r eby ain"a resi he “resi due was dissolved in

acetonitrij.e. (4.t re._ i . ustrj L ), and piperidine
(0.19 gq, 63)2% ?ﬁog}jg]e‘%}\(//éﬁ%&ir? g?n]ogg{h+%u§0rn{lpg§?%ﬁg?) was added thereto.
The nixtu.llicerle szngluxed for 45 mnutes and allowed to cool to room

ure. The

t enper at olvent was distilled off under reduced pressure, and then a
sat urated aqueous sol ution of sodi um hydrogen carbonate (Wako Pure Chemi cal

I ndustries, d)) was added to the concentrated residue, and m xture was
extracted w tN~et hyl acetate (Wako Pure Chem cal Industries, Ltd. ) . The
organic |g 6 Washedw t hwat er andbrine After that, the organic | ayer was
dried w t h=anhydiron

A @rfodiun1sulfate (Wako Pure Chem cal Industries, Ltd.), and
t he sol vent Eﬁﬁdis | ed oft under reduced pressure. The residue was
subj ected to &um na col um chromat ography (n-hexane (Wako Pure Cheni ca
I ndustries, Ltd.) as an eluent), to thereby obtain the title conpound (0.17 g,
81% yi el d)comPopnd682y1C. 1H NVR (CDC13): 80.70-3.50 (m 10H), 2.29 (s, 6H),
7.04-7.46 (m 13H). IR (cm1): 2922, 1507, 1445, 752, 723.
[0116] (R)-(+)-3-Pyrrolidinol (1.0g, 11.5mmol) (Aldrich) and
triphenylchloromethane (1.00 g, 3.59 mmol) (Wako Pure Chemical
Industries, Ltd.) were dissolved in acetonitrile (30 mL) (Wako Pure
Chemical Industries, Ltd.), and themixture 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.). Theorganiclayerwasdriedwithanhydroussodium
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 aneluent), to therebyobtain the title compound
(0.73 g, 62% yield).
m.p. 137-139°C

'H-NMR (CDCl3): &1.55-1.82 (m, 2H), 1.93-2.15 (m, 2H), 2.20-2.29
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[ 0145] [ Producti on Exanple 27] Synthesis of

1-[tris(4-nmethyl phenyl)nethyl] piperidine (Conpound 27) OP-C9169-PCT [ Chem
38] Mo ME-C8bRPIGRd 27) [0146] Compound 22 described above (0.17 g, 0.562
mmol ) was dissolved in chloroform (4nlL) (Wako Pure Chem cal Industries, Ltd.),
and thionyl chloride (0.5m ) (Wako Pure Chem cal Industries, Ltd.) was added
dropwi se while cooling with ice. The m xture was returned to roomtenperature
and stirrgd f 2. hours, ,and t t hesol vent s distill ff er

r educedpr s dPd - tzog?lﬁ%'rse%ypmdb?gﬁh g‘rzési‘buse'. e ?’éé.gdh-e?ﬁ,a i 'Sddrved in

acetonitrile ( ) ( Pure Chem cal Industries, Ltd.), and piperidine
(0.19 g, —,2'.5%3 7?1!1”?05}_)(m( ://%Eg Pure Chemical Industries, Ltd.) was added thereto.

The m xt s ef ed 1 r allowed to cool to roomtenperature.
The sol vgﬁe (@s d i3]s4téi)&l’l égggfflgﬁerﬂﬁgduced pressure, and then a saturated

aqueous smlgzlgon of E@P&&U’Btﬁ%ﬁr gg‘ggpggr%?ﬁlgngggg Pyre Chem cal |ndustries,

Ltd.) was a d to the concentrated res m xture was extracted with
et hyl ace ham I i @Sy7\Ltd. ). The organic | ayer was
washed w[:ﬁ%a\%gft\quligﬁg&gﬂ ne. A%?Jelr (F%g\?%mtiﬁemo)r ganic layer was dried with
anhydr ous[@%j_uw?ul fate (Wako Pure Chem cal Industries, Ltd.), and the
sol vent was distilled off under reduced pressure. The residue was subjected to
PCT col um chr onmat ogr aphy (n-hexane (Wako Pure Chem cal
| ndustri e'sg At o as’an eluent), to thereby obtain the title conpound (0.19 q,
92% yi el d). ;'-NNR (CbC13): 60.70-3.50 (m 10H), 2.28 (s, 9H), 7.04 (d, J=8.4
Hz, 611), 7.23-7.40 (m 6H).

(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-Naphthaldehyde (2.00 g, 12.8 mmol) (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.). Theorganiclayerwasdriedwithanhydroussodium
sulfate (Wako Pure Chemical Induétries, Ltd.), and th‘e solvent was
distilled off under reduced pressure. The residue was subjected
to silica gel column chromatography (chloroform (Wako Pure Chemical
Industries, Ltd.) asaneluent), to therebyobtaina ketonederivative
which is an intermediate (2.97 g, >100%).

The intermediate (2.97 g, 19.6 mmol) was dissolved inmethanol
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IR (cm1): 2922, 1508, 1185, 807, 781, 569. [0147][Production Exanple 281
Synt hesis of 1- égkﬁhenylnethyl)pyrrolidine (Conmpound 28) [Chem 39] cN/

( Compound®E228P1f ] Chl or odi ohenyl net hane (0.50 g, 2.47 (mol) (Wako Pure
Chem cal Industries, Ltd.), pyrrolidine (0.53 g, 7.45 mml) (Tokyo Chemi cal
I ndustry Co., Ltd.), and potassiumiodide (0.10 g, 0.60 mmol) (Wako Pure
Chem cal Industries Ltd.) were added to acetonitrile (20 m) (vako Pur e

Cher cal |dst s, phido)onand, the mixture vas refluxed for, 2 haus. The

m xture (0] COO (0] I’OOITI errpera at urated

aqueous spd ggtdgegn ﬁf 9s&géﬂm Pg% ogen rplocrgalt fncﬁ eI?EHr tgh)emagi% dg%dUSt ries,

Ltd.) was a to the reaction solu and m xture 'was extr W th ethyl
acetate fur e, Ghend : [ dried

W th anh3(/ rous sogl um s ?gt q?ﬁhé %u %e}ﬁpe Paf%%%g)?r?gg%%t d\ﬁ)ﬁ’% and the
ol vent vas, dlieh LLRC T idshcLedused, (B D169 2CE BLessll apdiigiesi due vas

subjected to silica g orm o Pure Chem cal

I ndustri eg,e '—Eéjsa)duem%}a!&af}ﬁbg%\%%e 'EW &i¢heq g@h be@uﬁm bﬁ?oméﬁ%x)ap%%r 1 as an
eluent), to thereby obtain the title conpoun 61% yi el d . 69-72C

1H NWR (CF§¥£8roﬂé%m7$w;k8de£8 cﬁ@%ac314£héh§%%ﬁa@ ﬂH&: 4slan(Siuddd), 7. 12-7.47
(m 10H. IR (cm1): 2793, 1452, 703. [0149][Pr oduct | on Exanpl e 291 Synt hesi s

of to thereby obtain the title compound (2.72 g, 91% yield).
'H-NMR (CDCl3): 82.38 (brs, 1H), 6.00 (s, 1H), 7.20-7.42 (m, 7H),
7.79-7.89 (m, S5H).
[0119] [Production Example 14] Synthesis of
fbis (4-methylphenyl) Jmethanol (Compound 14)

[Chem. 25]

(Compound 14)

[0120]. With the same method as for Compound 13,
4,4'-dimethylbenzophenone (Wako Pure Chemical Industries, Ltd.)
and sodium borohydride (Wako Pure Chemical Industries, Ltd.) were
used, to thereby obtain the title compound.

'H-NMR (CDCls): &2.31 (s, 6H), 5.76 (s, 1H), 7.12 (d, J=7.8 Hz, 4H),
7.23 (d, J=7.8 Hz, 4H).

[0121] [Production Example 15] Synthesis of

[bis (4d-methoxyphenyl) Jmethanol (Compound 15)

[Chem. 26]
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1- bi s( 4-

29) [0150] Conmpound 14 (0.30g, 1.41 mmol) was dissolved in thionyl

met hyl phenyl ) met hyl | pyrrol i di ne (Conmpound 29) [Chem 40] (Conpound

chloride ( 1

ri) (WakooiRaees@Ghrem cal | ndustries, Ltd.) , and the m xture was refluxed for 2
hours. The reaction solution was concentrated under reduced pressure,

t hereby obtain a residue.-

(Wako Pur

cool tor

car bonat e

sol uti on,

to

The residue was dissolved in acetonitrile (5 nli)

e Chem cal Industries, Ltd.), and pyrrolidine (0.50g, 7.03 mmol) was
added thereto, and the m xture was refluxed for 2 hours and then allowed to

and

S&t t Upfae A saturated aqueous sol ution of sodi um hydrogen
9% Chnem cal Industries, Ltd.) was added to the reaction
Xt ure was extracted with ethyl acetate. OP-C9169-PCT The

organi c | ayer waOidri ed with anhydrous sodi um sul fate (Wako Pure Chemi cal
I ndustries, Ltd.), and the solvent was distilled off under reduced pressure.

The reS|due was sub

gected to silica gel columm chromat ography (chl orof orm

(Wako Pur € TRomn | ndustries, Ltd. ) : met hanol (Wako Pure Chem cal Industries,
Ltd.)=99: 1 as .an eIuen , to thereby obtaln the title con% ound (0. 32 g, 84%
m 281 63C. WHH NVBRECDERTF: RPN . 785 (mfORH) CorPagnts

yi el d).

zzmio’ ? |R4?4c§ﬂ I)dl%éax %%220 *1%'@@ 79921%51[66“1@?? rﬁpgéaedﬁi d)ﬁhéféa?rﬁ?é J
e TR MG BBt 06 OB A0 FHRE ) oL PRI 20

of N-(tri
0152 ] Tri ptie

title compound.

H-NMR (CDCl3): 82.10 (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, 4H).
[0123] [Production Example 16] Synthesis of
di(2-pyridyl)phenylmethanol (Compound 16)

[Chem. 27]

(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.

'H-NMR (CDCl3): 51.86 (s, 1H), 7.05~7.37 (m, 7H), 7.64-7.71 (m, 4H),
8.62 (d, J=0.9 Hz, 2H).

IR (em™Y): 3397, 1577, 1513, 734.
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Chem cal Industries, Ltd. ) and i odoethane (1.30g, 9.62 mmol) (Wako Pure
Chem cal Industries, Ltd. ) were dissolved in acetonitrile (5 nit) (Wako Pure
Chem cal §mdusteigs, Ltd. ) , and the mi xture was left to stand still at room
tenperature for 3 days. The solvent was distilled off under reduced pressure,
and the residue was subjected to silica gel columm chromatography (chloroform
(Wako Pure Chem cal Industries, Ltd. ) as an eluent) , to thereby obtain the
title conpound OP-C9169-PCT (0.31 g, 28%yield). mp. 75-77C -NWMR (CDC13):
51 06 (t,[0EB59 Hz, 3PFoddctd®r tExahpbe9dl Hz,SBHhestsl8£7.45 (m 15E).

[ 0153] [ Producti on Exanple 31] synthesis of

2- [ Edi phehyigenEt (Hoxgphernypmret hyiinekypkebhabhodngd@onpdidnd 31) [ Chem 42]
(Conpound 31) [0154] Et hyl ene glycol (1.009, 16.1 noll (Wako Pure Chem cal

i ndustri egGhdnd.981 4- met hoxytri phenyl chloride (1.00g, 3.23 nmmol) (Wake Pure
Chem cal Industries, Ltd.), and triethylamne (0.89g, 8.81 mmol) (Wako Pure
Chem cal Industries, Ltd.) were dissolved innethylene chloride (50nm) (Wko
Pure Chem cal Indries, Ltd.), and the m xture was stirred at room
tenperature overpight. Water (50 nL) was added to reaction solution, and

m xture WeQX{ract&@Hwi th net hyl ene chl ori de (Wake Pure Chemical Industries,
Ltd.). The organi g ayer was dried with anhydrous sodium sul fate (Wako Pure
Chem cal I ndustri Ltd.), and the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel colum chromatography

(chl orof orm (Wake Pure Chem cal Industries, Ltd.) as an eluent), to thereby
obtai n t hEETRIE Y drfpound (0.91 g, 84%

[0126] With the same method as for Compound 13, a Grignard

reagent was prepared frommagnesium (Wako Pure Chemical Industries,
Ltd.) and parabromoanisole, and benzophenone was allowed to react
with the reagent, to thereby obtain the title compound.
m.p. 79-81°C
'H-NMR (CDCl3): &2.75 (s, 1H), 3.79 (s, 3H), 6.82 (dd, J=3.0 Hz,
J=9.6 Hz, 2H), 7.2-7.3 (m, 12H).
IR (cm™): 3479, 1607, 1508, 1249.
[0127] [Production Example 18] Synthesis of
[bis (4-methoxyphenyl)phenyl]lmethanol (Compound 18)
[Chem. 29]
OMe

(J
Meo—-{ H—OH

{Compound 18)

[0128] With the same method as for Compound 13, a Grignard
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OP- C9169- PCT yield) . 1H NMR(CDC13):63.25 3.79(s, 3H), 6.83(d,

| R(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, opmauzblypc?H), [0155][Production Exanple 32] Synthesis of

2- Doi s(4- nmet hoxyphenyl ) phenyl net hyl oxyl et hanol (Conpound 32) [ Chem 43] Ow

reagent was prepared from magnesium (Wako Pure Chemical Industries,
Ltd.) and bromobenzene, and 4, 4'-dimethoxybenzophenone was allowed
to react with the reagent, to thereby obtain the title compound.
'H-NMR (CDCls): &3.80 (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, SH).

IR (cm™'): 3447, 1605, 1506, 1245.

[0129] [Production Example 19] Synthesis of
1-[[ (4—-methoxyphenyl)diphenylimethyl]piperidine (Compound 19)
[Chem. 30]

OMe

O
J

(Compound 19)

[0130] [ (4-Methoxyphenyl)diphenyllmethyl 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 (1.20 g, 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.). Theorganiclayerwasdriedwithanhydrous sodium

sulfate (Wako Pure Chemical Industries, Ltd.), and the solvent was
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(Conpound 32) [0156] Et hyl ene gl ycol (0.92g, 14.8rmmol) (Wako Pure Chem cal

I ndustries, Ltd.), 4, 4 ' -dinethoxytrityl chloride (1.00g, 2 . 95 mvol) (Wako
Pure Chenppatsilendpstries, Ltd.), and triethylamne (0.89 g, 8.81 nmml) (Wko
Pure Chem cal Industries, Ltd.) were dissolved in nmethylene chloride (25 nli)
(Wako Pure Chem cal Industries, Ltd.), and the m xture was stirred at room
tenperature overnight. Water (SO nlL) was added to reaction solution, and

m xture was extracted with nethyl ene chloride (WakoPure Chem cal |ndustries,
Ltd.). Théietghhtt dfdyepdansreficad wrehsanhydlogsredtiumvas pabge¢Mako Pure
Chemi cal Industries, Ltd.), and the solvent was distilled off under reduced
pressur e. t¥halpespguec Wy stisjogetedraphyi [ncexpale ddladan PekroRrBEBHFRPhyY

(chl orof orm (Wako Pure Chem cal Industries, Ltd.) as an eluent), to thereby
obt ai n t héngv¢Feleonpbtindaf@nsl Upntd 7960 B reRPEn VieFdlle SRR DVBO) :
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 (Riz794%) 86F ¥3€2dd5 (m 9H). IR (cm1): 3398, 1607, 1510, 1251.

[ 0157] [ Production Exanpl e 33] Synthesis of

2- [ [ di phefyR( 423t hdxypheny1)] met hyl ani no] et hanol ( Conpound 33) [Chem 441

( Conpound,; 33 0158] 4- Met hoxytrityl chlorid 2.779,.9.0 nwvb; %_ ko Pure
o cal TSt AFBEL Lt 40 Thhd- S HoedBnol S (57 42 g>Hha 6 Ty $TaKD Pure
Chem cal | ndustries, Ltd.) wer i ssolved in acetonitrile (50 nL) (Wakc Pure
Cheni cal Fﬁduié%ies}it%dﬁ)(man§2€he m xture was stirred at roomtenperature

overni ght __Et hyl,, ac e (ko .Pyre m cal Industries, Ltd.) and water were
added theF%t%?%aﬁd géi%uf%%ﬁhslégﬁrag?gd. The organic |layer was dried with

hyd i | f ko P i dustries, Ltd.), dth
anhycrous a0g] um sul [aLe V8K, R, emsal ity g, LLd) . and the

sol vent tilled r Ure. "The resi due” was subj ected to

Lt ) as dn P ienty e PR A L Ry PV B GBS AR 20T 67ee
1

yield). 1bhNVR (G5 C13): 62.36 (t, J-5.1 Hz, 21-i), 3.68 (t, J-5.1 Hz, 2H),

OMe

®
Mo YN )
J

(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, 14.6mmol) (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
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OP-c9169-PCT 3.80 (s, 3H), 6.81 (d, J=9.0 Hz, 2E), 7.23-7.55 (m 12H). IR
(cm1l): 3323, 1609, 1508, 1249. [0159][Production Exanple 34] Synthesis of
2- [ [ bi s(4gpichexygdrenyl ) phenyl ] met hyl am no] et hanol (Conpound 34) [Chem 45]
(Conpound 34) [0160] 4, 4" -di net hozytrityl chloride (0.50g, 1.48 mmol) (Wako
Pure Chem cal Industries, Ltd.) and am noethanol (0.27g, 4.42 mvol) (Wako Pure
Chem cal Industries, Ltd.) were dissolved in acetonitrile (20 m) (Wako Pure
Chem cal Industries, Ltd.), and the m xture was stirred at roomtenperature
over ni ghtwafthyghedoettat ea{dbkadPurimeChenicat thadustihe esgatticlpyandvasat er were
added thereto, and m xture was extracted. The organic |layer was dried with
anhydr ousdsiozll wirt 8 winhatieoakdiRursei 1Chem Gelkol hudusChereissall Todys taies,t he
solvent was distilled oft under reduced pressure. The residue was subjected to
silica geltaol ummdchhenstlogmaphys (dhdtorldfegr ot £( Viddar PedecE€hepresdudendustri es,
Ltd.) as an eluent) , to thereby obtain the title conmpound (0.43 g, 80%
yi el d). 116 NWVR{ODCE3} s6R]8F(ed JoBlukzn2Hp ludn T roma sy dpiyy (n-2Hxane

(Wako Pure Chemical Industries, Ltd.) - chloroform (Wako Pure

Chemical Industries, Ltd.) : n—~hexane (Wako Pure Chemical Industries,

Ltd.)=1:4 as an eluent), to thereby obtain the title compound (0.81

g, 85% yield).

m.p. 67-70°C

'H-NMR (CDCl3): 0.70-3.50 (m, 10H), 3.77 (s, 6H), 6.79 (d, J=9.0

Hz, 4H), 7.08-7.53 (m, SH).

IR (cm™'): 2927, 1507, 1249, 1177, 1035.

[0133] [Production Example 21] Synthesis of

1-[tris(4-methoxyphenyl)methyl]piperidine {Compound 21)

[Chem. 32]

OMe

-
MeO O NC>
¢

OMe

(Compound 21)

[0134] 4,4",4"-trimethoxytrityl chloride (0.51 g, 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
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3.79(s, 611),6.82(dd,J-2.7 Hz,J.-6.9 Hz, 4H), 7.21-7.56 (m 911). IR (cm1l):
3380, 1609, 1177. OP-C9169-PCT [0161][ Production Exanple 35] Synthesis of

2- [ [ di phegyto4saeidroxyphenyr niet hyl oxy] et hyl am ne ( Conpound 35) [ Chem 46]
(Conpound 35) [0162] 4- Met hoxytrityl chloride (2.00 g, 6.48 mmol) (Wako Pure

Chem cal Industries, Ltd.), 1-(2-trityloxyethyl)piperidine-2,5-dione (1.24q,
6.48 mmol) (Wako Pure Chem cal Industries, Ltd.), and triethylamne (1.96 g,
19.4 mmol) (Wako Pure Chemi cal Industries, Ltd.) were dissolved in nethyl ene
chl ori de (S0Lurdd) foWAK dRur, eatherhetakhé nehilstemitegas Ldikkt)i,l lando f heinmiext ure was
stirred at roomtenperature overnight. The m xture was poured into a m xed
sol uti on védumtchytensuch! oAi sy \dkd RureeCisesd tat iardastsoidésm hyakdgeand di | ut ed
hydrochl oric acid (Wako Pure Chem cal Industries, Ltd.), and the m xture was
shaken, foltlowedechyWsbparatd Gheoficehelmtygdniies) ajed.) Tee oefidadi o Itdyer was
dried with anhydrous sod ium sulfate (Wako Pure Chem cal Industries, Ltd.),
and t hen surtardiraftieldt eesidugndardndantratied enderctrastutel] ephessanetatfhe resi due
was subjected to silica gel colum chronat ography (chloroform (Wako Pure
Cheni cal (WrlisPureSheniga) Tadushriduehty-.) + oThherebpioBraeh var Yaihadredi at e
(2.67 g, 89%vyield). . _ ‘

with water and brine. After that, the organic layer was dried with

anhydrous sodium sulfate (Wako Pure Chemical Industries, Ltd.),
andthesolventwasdistilledoffunder reducedpressure. Theresidue
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. 73-75°C

'H-NMR (CDCl3): 0.70-3.50 (m, 10H), 3.77 (s, 9H), 6.78 (d, J=9.0
Hz, 6H), 7.36 (d, J=7.8 Hz, GH).

IR (cm™*): 2928, 1507, 1249, 1175, 1036.

[0135] [Production Example 22] Synthesis of
tris(4-methylphenyl)methanol (Compound 22)

[Chem. 33]
CH,

®
H,C{_)—OH
J

CH,
(Compound 22)

[0136] A Grignard reagent was prepared from magnesium (0.14
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The internmediate (0.50g, 1.10 mmol) was dissolved in nethanol (10 ni) (Wako
Pure Chem cal Industries, Ltd.), and hydrazine (2 OP-C9169--PCT nL) (Wko
Pure Chemygalg kodustries , Ltd.) was added thereto , followed by stirring at
roomtenperature for 1 hour . Thesol ventwasdistilled off under reduced
pressure, and then the residue was added to a m xed sol ution of chloroform
(Wako Pure Chem cal Industries, Ltd.) and a saturated aqueous sol ution of
sodi um hydrogen carbonate (Wako Pure Chem cal Industries, Ltd.). The m xture
was shaken, andda hemoihe oWgani PurayecCheascseparatedtri®he ohgdni c dnayer was
dried with anhydrous sodium sul fate (Wako Pure Chem cal Industries, Ltd.), and
t hen suctp-oemdndticduedean®. 400 entdSatresl Jurideko rrediec@uempireedsinéusthhies,esi due was
subj ected to silica gel colum chromatography (chloroform (Wako Pure Chem ca

| ndustri estd Lt.d. ¥; fret dhamod hyN\eke oPoero@hnelfi -G8l gl ndusst mines) [(Wakgd Furk as an
eluent), to thereby obtain the title conpound (0.20 g, 57%yvyield). 1H NWR
(CDC13) : @Zelicalt Indust Aiddy, LRH)) wdsldiqtolvddsin thzraRiroBiregh (§mI3H), 6. 83
(dd, J-2.1 Hz, J=6.9 Hz, 214), 7.21-7.56 (m 12H). IR (cm1): 3385, 1607,

1510, 125{KANTRIGRINT¢AJdURt i BNCEXampHe t36]s sdeddsippwpse to the Grignard

2-[[ bi s(4- nethoxyphenyl)phenyl]rethyloxy]ethylan1ne (Compound 36) [Chem 47]

( Conpoundr S8yentOpigidies CEEH D 164]4 icey ' fald awedhdwyt §titnpinghlady i 1. 00g, 2
. 95 Mol ) (Wako Pure Chem cal Industries, Ltd.),

1- (2-tri t AenaFatthE) BYF r bl halittfe- 2P S3aliive e02G7egus BUMARBI §L (YekkioPur e

Chem cal Industries, Ltd.) ) and triethy Ian1newé0 89 g, 8.81 n¥l) éﬁy Wako Pure
Cheni cal PYRIRSS %%rb%‘"i‘)te) (ke EHresormEFaint ‘f?f'y‘lléar?e EFE of P’éé IHFdL) (Wako
Pure Chem cal Industries, Ltd.), and the m xture was stirred at room

t enper at ur® %Fﬁ?ﬁﬁ%onﬁ@u%% H élﬁ/a%"?}d@rgeﬁliﬁﬁtbc%' rﬁrB%’eE}lXture was
solutlonofnekgﬁiene chlorlde Pur eChem cal | ndustri es, Ltdh%‘ﬁrd di | uted
hydr ochl of¥'ct ed'i‘(WkS PYt &° éﬁ?cglakf’rpd‘lfset?h%%lca]_ YIS HHE S xture Was
shaken, I eparation of the anic | The organic |ayer

dr 6d i FPBRHFAROtSLE edwmssn?%%%ée RSB e BHERF I nBlE T d . and
t hen suctjon- flltered once{%rated Hnder J%% ?W$£e§§ure The reS|due was

subj ecte 0 SIFIC%F ronafog%%%h (ch orn1fﬁ£ﬁolﬁhre Chem ca

st Sl >esa%ﬁ@é" i L g i L e L6 53 5
met hanol 'iﬂﬂgpufeem%%m gal s’&%gékélags’t# Qlilcé‘”gﬁ :iydé nPne (4 m.)

(Wako Pure é%enlcal ustries, Ltd.) wa ed thereto ystlrrlngat

room t enpgy A8 £ g,hqw <%hgsol \(gawﬂsm&"hﬁgm%glun@ﬁau

pressure, and then Fﬁe resi ue was added to a mi xed solution of ch oroform

(Wako Purg £herdiggh Aodustd @%ko'—ﬁtﬂré Cﬂ@ﬂléafq{nlgu%tt?c;dlegqqﬁqyj -59l. 9ty on of
sodi um hydr ogen car bonate Pure Chem cal I ndustries . The m xture

\Q?feghsmkteéh e@agnﬁheeottm%r%gadmt%mwtwﬁe seRgsaiedo. The, Q;r@apiéad ayer was
m.p. 91-94°C
'H-NMR (CDCls): 32.33 (s, 9H), 2.68 (s, 1H), 7.08-7.17 (m, 12H).
IR (cm™'): 3466, 1510, 1010, 818, 784.
[0137] [Production Example 23] Synthesis of
[bis (4-methylphenyl)phenyl]lmethanol (Compound 23)

[Chem. 34]
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OP- C9169- PCT anhydrous sodi um sul fate (Wako Pure Chem cal Industries, Ltd.),
and then suction-filtered and concentrated under reduced pressure. The residue
was subj emt-ed16®-mirl i ca gel col umm chromat ography (chl or of orm (Wakc Pure

Chem cal Industries, Ltd.) :nmethanol (Wako PureChemi cal I ndustries, Ltd.)=9:1
as an eluent) , totherebyobtain the title conmpound (0.33 g, 49%yield). 1H NWR
(CDhC13): 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 (cm1): 3385, 1608, 1508, 1176.
[0165] [ Product i onCHEganpl e 37] Synthesis of

N, N- [ bi s(2-hydro thyl)]-N-(triphenyl net hyl)am ne (Conpound37) [Chem 48]
(Compound 37) [0 ] A sol utionof triphenylchloronethane (2.01g, 7 . 20 mmol)
(Wako Pur gh@uﬂop.lndustries, Ltd.) in methylene chloride (12 nlL) (Wako Pure
Chemi cal 1Adu i g#s, Ltd.) was added dropwi se over 20 mnutes to a solution of
di et hanol am ne (\. 79, 15.9 mmol) (Wako Pure Chemical Industries, Ltd.) in
N, N- di net hyl f or maffi de (13 nL) (Wako Pure Chem cal Industries, Ltd.) while
stirring and cooling with ice. The m xture was returned to roomtenperature
and sti rr EPRAA 6%9 and then diethyl ether (Wako Pure Chenical |ndustries,

OP- C9169- td.) and water were added thereto, foll b traction. The

organic | E%BL]\Nas) dr V&5 viltsh Séir’i‘}?ya‘reﬁgggs%ﬁi sq.ﬂmfpz?flélg\(ﬂg\gkcgﬁ(]egn@féﬁ cal

| ndustries, Ltd. and the, sol vent wasdi st ] | edof funder. reduced pr.essure. The

st due v YAt BPFPSEe BB BeohDr et Sy S (e Cars TdRet 1 e,

Ltd.)/n- e ko Pure Chem cal I|ndustries, .Ltd. to th by aobtain the

L] conpsuma® . SPbehs i Lo Theh. hugpeociodert fd MEEEY, QA
4,4"'-dimethylbenzophenone (Wako Pure Chemical Industries, Ltd.)

was allowed to react with the reagent, to thereby obtain the title
compound.
m.p. 73-76°C
'H-NMR (CDCl3): 32.38 (s, 6H), 2.72 (s, 1H), 7.09-7.17 (m, 8H),
7.26-7.28 (m, 5H).
IR (cm™): 3466, 1510, 1446, 1009, 816, 755, 701.
[0139] [Production Example 24] Synthesis of
[diphenyl (4-methylphenyl) Imethanol (Compound 24)
[Chem. 35]
%)

{ +oH
g

(Compound 24)
[0140] With the same method as for Compound 13, a Grignard

reagent was prepared from magnesium (Wako Pure Chemical Industries,
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1H NWVR (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 Exanple 38] Synthesis of

1, 2- di hy s 89(8d4 phenyl met hyl oxy) propane (Conpound 38) [Chem 49] OH CH
(Conpound 38) [0168] d ycerol (3.02 g, 32.8 rnol) (Wako Pure Chemi cal

I ndustries, Ltd.) and triphenyl chl oronethane (1.00 g, 3.50 nmol) (Wako Pure
Chem cal Industries, Ltd.) were dissolved in pyridine (20 m) (Wako Pure

Chem cal Industries, Ltd.), and the m xture was refluxed for 5 hours. The

m xt ure viasd gl laove@d-booroodl dendg OOakice Fpes athke, caand nbhenrwas erLtwas ,added
thereto, followed by extraction with ethyl acetate (Wako Pure Chem cal

| ndust ri esd bedzpphdhenor(aRbcPlay €hewasa Urlingith swirf bs arthyidn eas soidiwend sul f at e
(Wako Pure OP-(C9169-PCT Chem cal Industries, Ltd.) , and the solvent was

di still edcofrdacindetrhreducedgpnesste echeieeyr ebtalue tias tsubpectrmebural.si | i ca gel
col um chr omat ogr aphy (chl orof orm (WAko Pure Chem cal Industries, Ltd. )

. met hanolm (Maki® Pur'€ Cheni cal Industries, Ltd. ) =97 : 3) , to thereby obtain
the title conmpound (0.50 g, 42%yield) . mp. 108-110C ' H NVR ( CDC13):

63. 22- 3. 3A-NHR 2CDY1:)3. B4--3481s¢nBHRH) 2. B6 865,3.199 , (- 13+ ;1 7. D@~ AH4 (m 15H)
. [0169] [ Producti on Exanple 39] Synthesis of N- (triphenylnmethyl) serine
(Con'pound7.%§—7 .32 (m, 10H).

IR (cm™): 3466, 1510, 1445, 1010, 815, 757, 700.
[0141] [Production Example 25] Synthesis of
[ [diphenyl (4-methylphenyl) Jmethyl]piperidine (Compound 25)

[Chem. 36]

CH,

Q.
OO

g
(Compound 25)
[0142] Compound 24 described above (0.17 g, 0.620 mmol) was
dissolvedinchloroform (4 mL) (Wako Pure Chemical Industries, Ltd.),
and thionyl chloride (0.5 mL) (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
wasdistilledoff under reducedpressure, totherebyobtaina 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

59



[Chem 50] NHO N.<\ OH OH (Conpound 39) [0170]L-Serine (2.10 g, 20.0 nmol)
(Wako Pure Chem cal Industries, Ltd. ) was dissolved in nethylene chloride (20
m) (WakogyRubesshweyd cal I ndustries, Ltd.), and then trimethylsilyl chloride
(8.9 nL) (Shin-Etsu Chem cal Co., Ltd. ) was added thereto, followed by refl ux
for 20 mnutes. The m xture was returned to roomtenperature, and then
triethylamne (10 m.) (Wako Pure Chem cal Industries, Ltd. ) was added
thereto, followed by reflux for 45m nutes . The m xture was ice-cool ed, and
then tri etdiylean wies ¢ 2st8l Inie)d (Akel RPur el e e s ulved wsidrihes, a 44 tdirgteand

tri phenyl chl oronet hane (5.61 g, 20.1 mmol ) (Wako Pure Chem cal Industries,
Ltd. ) wemeddedofheiet @f s QRO byerECEFnfol tbowed eb{Wasita PuragClagmiraadm
tenperature for 5 hours. An excessive anount of nethanol (Wako Pure Chemi cal

| ndust r i esdusttd.ie swdst chddets edded éortdactdrorergalatedoresidnd, tane mixtunee was
concentrated under reduced pressure. The organic |ayer was dried with

anhydr ousvasoeixtimastbf ar et Wako 1l Pacet Thenifedld Pudeisthemésall fadystzims,t he
solvent was distilled off under reduced pressure. The residue was subjected to
silica géitdal-unfihe rrgricgtapdy WashWesbedri{hwaksePurred Ovdniecal Afitedust ri es,

Lt d.): met hanol &q\é\gko Pure Chem cal Industries, Ltd4=99:1 as an eluent), to

t her eby dbtadi-n thige crpaN&C confrdund s( Gragdgy i, anteidirus poiVRY (BEEESE:
52.83-2.92 fm 2H), 3.51 (m 1H), 3.67-3.77 (m 1H), 7.20-7.44 (m_ 15E).

[0171] [ Pr ?@ﬁe@?aﬁby@l39?u£%@ﬂ¢ﬁ5L§d0¥,andthesolventwasdlstllled

1-[ (di pheon%/fl pyri dyl) met rayl ]i mdazol e (Conmpound 40) [Chem 51]

under” réduced 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. 63-67°C.
'H-NMR (CDCl3): &0.70-3.50 (m, 10H), 2.29 (s, 3H), 7.02-7.18 (m,
4H), 7.19-7.29 (m, 5H), 7.30-7.55 (m, 5H).
IR (cm™): 2922, 2809, 1489, 1447, 711, 701.
[0143] [Production Example 26] Synthesis of
1-[[bis(4-methylphenyl)phenyl]methyl]piperidine (Compound 26)
[Chem. 37]

Me

®
Me @
Q)

(Compound 26)
[0144] Compound 23 described above (0.17 g, 0.589 mmol) was

dissolvedinchloroform (4mL) (Wako Pure Chemical Industries, Ltd.),
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(Conpound 40) [0172] Conpound 9 descri bed above (0.35 g, 1.34 mol) was

di ssolved in rhionyl chloride (2nml) (Wako Pure Chem cal Industries, Ltd.), and
t he m xt usre-ceassrmefrl uxed for 30 m nutes. The reaction solution was allowed to
cool to roomtenperature, and then the solvent was distilled off under reduced
pressure . The residue was dissolved OP-C9169-PCl in acetonitrile (30 niL)
(Wako Pure Chem cal Industries, Ltd.) and im bazole (1.50 g, 2.20 nmol) was
added thereto, followed by reflux for 3 hours. The reaction solution was

al | oned tangdbionpl chany idenmbebatlr éWakpduriserhamitced Arthsdtigls, ddet-at e (Wako
Pure Chem cal Industries, Ltd.) were added thereto. The m xture was shaken,
and t hen #reagiganirerrayewhias cpeganatwidh Tee. offamictnggetaswast whiesd wit h
anhydrous sodium sulfate (Wako Pure Chem cal Industries, Ltd.) and

suct i on- f§9 t%08d L CRRBT : Here 1996l S6EVERT is ldhetFt | dhehuRlerSelstided
pressure. The residue was subjected to silica gel colum chromat ography
(chIorofcW%ﬁ?M%&k##ﬁﬂ%ﬁﬁTﬁ#ﬁ%%ﬁ YGRAREFS B e Lt he reby terioror #s Neco Pure
Chem cal Industries, Ltd.) :nmethanol (Wako Pure Chenical |ndustries, Ltd.

=99 1 as HIf EF&ERES WastdolStSﬁé?’éﬁfno%‘f%\‘i?Pthlﬁ f‘i@%d?‘?‘ﬁéﬁarﬁjlr(ez%%erblcaéz% yi el) d).
m p. 210- 212% 1H NVR gCDClC’)E?r1 5? 82 é lH 3=1.2Hz %7 i k e
7.35-7. 38 MRS GiPE, Ftds) (dnd pipgridan ® g2 1 ,“?‘f,éi%w 45Hz)
Eoigfo’wr%w@ﬁ Sl ﬁa%?éf‘@as%& ST B BIYEES Cfound 2
017400 L e P T o %L 80 COTPRURE 40, oS fgacydbeg above

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.). Theorganiclayerwaswashedwithwaterandbrine.

After that, the organic layer was dried with anhydrous sodiumsulfate

(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 (0.17 g,

81l% yield).

m.p. 68-71°C.

'H-NMR (CDCls): 80.70-3.50 (m, 10H), 2.29 (s, 6H), 7.04-7.46 (m,

13H).

IR (cm™): 2922, 1507, 1445, 752, 723.

[0145] [Production Example 27] Synthesis of

1-[tris(4-methylphenyl)methyl]piperidine (Compound 27)
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OP- C9169- PCT Ltd.), and i m dazole (Wako Pure Chem cal Industries, Ltd.) were
used, to thereby obtain the title conmpound. H NMR (CDC1l3): 62.35 (s, 6H), 6.44
(s, I'H, &831¢6s;pcH, 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 Exanples [0175] Hereinafter, the present invention is
described in nore detail by way of exanples. However, it goes w thout saying
that the present invention is not limted only to these exanples. [0176] <Test
Exanpl e 1: Mel anin production inhibition test using cultured nornmal human

nel anocyt &3¢m. 38] ° The jnhibitory effect on melanin production of Compound 1
was eval uated using 2-thiouracil (140_ | abeled 2-thiburacil was used in this
test) which is i meorporated specifically into nelanin in an intracellul ar

mel ani n synt hesi sy process. Conpl ete nmedium for culture of nelanocytes

(manuf act ur ed b urabo I ndustries Ltd.) was added to 15 wells in a 24-well
plate in @g 2 mL per well, and normal human nel anocytes

(manuf act Ure y Qq 0 Industries Ltd.) were seeded into the wells at a
concentration o .5x104 cells/cnm2. The cells were cultured in a 5% carbon

di oxi de at nosphe at 37C for 24 hours. Thereafter, the mediumin all the
wel I s was exchanlyed under the follow ng conditions: fresh conplete nmedium for
cul ture of nel anocytes (control) was used in three wells; each of conplete
WEdiun]fO{Cé%Egul' -,9f mel anocytes, which including OP-09169-P0T Conpound 1 at
concentrati o f 6 pM 2.0 pM and 4 O pM was used in a total of nine

well's i nctm(ﬂg t hr egoM\S&I} fzg d\%% cal% at iOOTZ)u"?P (cj%gp}nggf ruaadg um for

culture o anocyt es, eac |nc ing ar positive control)

known as MEEAMJW%@% S m'aip &Qiéo %récﬁgf;\%em&ﬂ?hg -0fs OB ?”W' (500 pM

, was used i n the ot ree well's. Furt her - i ‘our'ac

(14C-1 abel gdchbbapr agibl ¥esAdded (Aagaoh-alcihipss 1Rl al AP5X10-6 O

(curie) e cells were cultured for further 3 days undér the sane

condi ti ong, AgqLEE *BBYEse Ahtiek ddia 168MPlet 1 88, Ofrneulitiige dtersphidue nmedi um
was renoved fromthe wells, and the Cells were washed with phosphate buffered

physi ol ogﬁ&aloo&akéﬂﬁeffﬁﬁ)e and shefrseparab etbfronehiechof tarssofvddie well's
with medi umincluding trypsin and EDTA to prepare cell suspensions, foll owed

by centridagal s 1€ eof hegdr Fo@ueR] pSes sthe ,tbes rady dhea iced Les v@se .

Theresiduewasdissolvedinacetonifrile(4nm)(WakoPureChemical
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
solventwasdistilledoffunder reducedpressure, andthena 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
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counted using a henocytoneter. Thereafter, the anounts of 14C-thiouracil in the
cells collected fromeach well (0.25x10-6 G ) were neasured using a liquid
scintill atp-@oieoumtrer (ALOKA CO. , LTD.) The percentages of an anmount of

radi oactivity in the cells cultured in the nmediumincluding the test
substances wth respect to an anmount of radioactivity in the cells collected
fromthe well of the control were cal culated as anmounts of nelanin (% . That
is, as the amount of radioactivity incorporated into the cells is smaller, the
anount ofcolenichricgagoaraitedtdepansmilVee?  Pure Chemtlﬁélnﬁlll@#ﬁ‘?iﬂi%l bition
effect of the conmponent added is eval uated to be lar ger. 0177$[Tabl e 1]

OP- 09169-1FQT JTapla ¢loenpbnditt AdereRwPPaABINE MEdHL cotorpsuasi M0 ablied t o

medi um PM) (%9 Cbnpound 1 1.063.83.6 2.037.05.3 4.029.2t2.9 50064.62. 3
2% 'yield).

'H-NMR (CDCls): 80.70-3.50 (m, 10H), 2.28 (s, 9H), 7.04 (d, J=8.4
Hz, 6H), 7.23-7.40 (m, 6H).

IR (cm™'): 2922, 1508, 1185, 807, 781, 569.

[0147] [Production Example 28] Synthesis of
1-(diphenylmethyl)pyrrolidine (Compound 28)

[Chem. 39]

N

J

(Compound 28)

[0148] Chlorodiphenylmethane (0.50 g, 2.47 mmol) (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) (Wakoqure 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
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Arbutin The rate when the average radioactivity of the control is
defined as 100%is shown as the anmount of nelanin. The anount of nelanin shows
a nmeanst andard édewé@at i on of three sanples. [0178] The results shown in Table 1
reveal that Conpound 1 has a concentration-dependent inhibitory effect on

mel ani n production. Further, conparison with arbutin known as a nelanin
production inhibitor suggests that the inhibitory effects of nelanin
production of 0.5 mMarbutin and 1.0 pM Conpound | are al nost the same. The
resul ts shEAFERER - t heienhipP 1ty @RFectuearePanih Frédaet iTH ofoBdMpound 1 is
100 times or nore that of arbutin. [0179] <Test Exanple 2: Mel anin production

i nhi bi ti oRN Y8R CPFaRbYhpIGRYSrofen 39Wako Pure| nphgptrly drFBEESEiedr nel anin
production of Conpounds 2 to 39 (however, the effects of Conpound 9 and 15
were not fedsliehnansle (HRERI ReBC | MhHeadartBdppbELt - h )it *Tésts Banpl e 1.
The concentrations of the con‘gounds added were adjusted so that 'thﬁ conpounds
di d not i RAFERY) plton FRErSRY 8RB dd19 §1ESRE M REEBnpbutde vre Yb€ e or t he
tests. Table 2 ?hPV\ﬁ the results. Table 2 reveal s that Conmpounds 2 to 39 have
excel | ent ™ Rhi H7 1 07793 effects on nel anin production although the potencies of

the effec&l—?—[\RIR TKQSCJ(_:BQ‘D&EJ.H%S_L%- ?r?,lgg') ',D%T.4o-2.44 (m, 4H), 4.15 (s, 1H),

7.12-7.47 (m, 10H).

IR (cm™'): 2793, 1452, 703.

[0149] [Production Example 29] Synthesis of
1-[{bis(4-methylphenyl)methyl]pyrrolidine (Compound 29)

[Chem. 40]

N

O

(Compound 29)

f0150] Compound 14 (0.30g, 1.41 mmol) was dissolved in thionyl
chloride (1mL) (Wako Pure Chemical Industries, Ltd.), andthemixture
was refluxed for 2 hours. The reaqtion 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 (0.50 g, 7.03 mmol) was added thereto, and
the mixture was refluxed for 2 hours and then allowed to cool to
room temperature. A saturated agqueous solution of sodium hydrogen
carbonate (Wako Pure Chemical Industries, Ltd.) was added to the

reactionsolution, and thenmixture was extractedwithethyl acetate.
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are different. OP-C9169-PCT [0130][Table 2] Table 2 Conponent added to nedi um

(Conmpound No.) Addition anount (PM Anount of nelanin (%9 2 5.0
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. 61-63°C.

'H-NMR (CDCl3): 81.74-1.78 (m, 4H), 2.40 s, 6H), 2.35-2.45 (m, 4H),
4.01 (s, 1H), 7.05 (d, J=7.8 Hz, 4H), 7.32 (d, J=7.8 Hz, 4H).
IR (cm™*): 2962, 2802, 1509, 721.

[0151] [Production Example 30] Synthesis of

N- (triphenylmethyl)-N-ethylamine (Compound 30)

[Chem. 41]
H

CO1NC
g

(Compound 30)

[0152] Triphenylmethylamine (1.00 g, 3.86 mmol) (Wako Pure
Chemical Industries, Ltd.) and iodoethane (1.50 g, 9.62 mmol) (Wako
Pure Chemical Industries, Ltd.) were dissolved in acetonitrile (5
mL) (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.) asaneluent), totherebyobtain the title compound
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44.03.2 3 5.051.64.2 1 2.0 33.80.8 51.537.70.8 6 2.0 32.64.1 7 6.0

OP-C9169-PCT

(0.31 g, 28% yield).

m.p. 75-77°C

'H-NMR (CDCl3): 81.06 (t, J=6.9 Hz, 3H), 1.98 (t, J=6.9 Hz, 2H),
7.13-7.45 (m, 15H).

[0153] [Production Example 31] Synthesis of

2-[[diphenyl (4-methoxyphenyl) Jmethyloxy]ethanol (Compound 31)

[Chem. 42]

®
Meo~_)Q__

OH

(Compound 31)

[0154] Ethylene glycol (1.00 g, 16.1 mmol) (Wako Pure Chemical
Industries, Ltd.), 4-methoxytriphenyl chloride (1.00 g, 3.23 mmol)
(Wako Pure Chemical Industries, Ltd.), and triethylamine (0.89 g,
8§.81 mmol) (Wako Pure Chemical Industries, Ltd.) were dissolved
inmethylene chloride (50 mL) (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
withmethylene chloride (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 (0.91 g, 84%
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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

OP-C9169-PCT

yield).

'H-NMR (CDCl3): 83.25 (d, J=5.1 Hz, 2H), 3.78 (d, J=5.1 Hz, 2H),
3.79 (s, 3H), 6.83 (d, J=%9.0 Hz, 2H), 7.25-7.54 (m, 12H).

IR (cm™): 3419, 1607, 1509, 1251.

[0155] [Production Example 32] Synthesis of

2-[bis(4-methoxyphenyl)phenylmethyloxy]lethanol (Compound 32)

[Chem. 43]
OMe
MeO 0O

(—
OH

(Compound 32)

[0156] Ethylene glycol (0.92 g, 14.8 mmol) (Wako Pure Chemical
Industries, Ltd.), 4,4"'-dimethoxytrityl chloride (1.00qg, 2.95mmol)
(Wako Pure Chemical Industries, Ltd.), and triethylamine (0.89 g,
8.81 mmol) (Wako Pure Chemical Industries, Ltd.) were dissolved
inmethylene chloride (25mL) (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 (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 (0.51 g, 47%
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yield).

'H-NMR (DMSO): 83.25 (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™*): 3398, 1607, 1510, 1251.

[0157]) [Production Example 33] Synthesis of

2-[[diphenyl (4-methoxyphenyl) Jmethylaminc]ethanol (Compound 33)

{Chem. 44]

H
Me0~«_)—N__
() oH

(Compound 33)

[0158] 4-Methoxytrityl chloride (2.77 g, 9.00mmol) (Wako Pure
Chemical Industries, Ltd.) and aminoethanol (2.74 g, 44.9 mmol)
(Wako Pure Chemical Industries, Ltd.) weredissolved inacetonitrile
(50 mL) (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 off under reduced pressure. The residue was subjected
to silica gel column chromatography (chloroform (Wako Pure Chemical
Industries, Ltd.) asaneluent), tothereby obtainthe title compound
(2.01 g, 67% yield).

!H-NMR (CDC13): &2.36 (t, J=5.1 Hz, 2H), 3.68 (t, J=5.1 Hz, 2H),
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3.80 (s, 3H), 6.81 (d, J=9.0 Hz, 2H), 7.23-7.55 (m, 12H).

TR (cm™'): 3323, 1609, 1508, 1249.

[0159] [Production Example 34] Synthesis of
2-[[bis(4-methoxyphenyl)phenyl]methylamino]ethanol (Compound 34)

[Chem. 45]

OMe

C
MeO 4!» HLj

i'u OH
(Compound 34)
[0160] 4,4'-dimethoxytrityl chloride (0.50qg, 1.48mmol) (Wako
PureChemicalIndustries,Ltd.)andaminoethanol(O.27g,4.42mmol)
(Wako Pure Chemical Industries, Ltd.) weredissolvedinacetonitrile
(20 mL) (Wako Pure Chemical Industries, Ltd.), and the mixture was
stirred at room temperature overnight. Ethyl acetate (Wako Pure
ChemicalIndgstries,Ltd.)andwaterwereaddedthereto,andndxture
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.) asaneluent), totherebyobtain the title compound
(0.43 g, 80% yield).
lH-NMR (CDCli3): &2.87 (t, J=5.1 Hz, 2H), 3.14 (t, J=5.1 Hz, 2H),
3.79 (s, 6H), 6.82 (dd, J=2.7 Hz, J=6.9 Hz, 4H), 7.21-7.56 (m, 9H).

IR (cm™): 3380, 1609, 1177.
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[0161] [Production Example 35] Synthesis of
2-[[diphenyl (4-methoxyphenyl) Imethyloxy]ethylamine (Compound 35)

[Chem. 46]

o
MeO Q

(Compound 35)
{0162] 4-Methoxytrityl chloride (2.00g, 6.48 mmol) (Wako Pure
Chemical Industries, Ltd.),
1-(2-trityloxyethyl)piperidine-2,5-dione (1.24 g, 6.48mmol) (Wako
Pure Chemical Industries, Ltd.), and triethylamine (1.96 g, 19.4
rmol) (Wako Pure Chemical Industries, Ltd.) were dissolved in
methylene chloride (30 mL) (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
Pure Chemical Industries, Ltd.) and diluted hydrochloric acid (Wako
Pure Chemical Industries, Ltd.), andthemixture 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 obtain an intermediate (2.67 g, 89% yield).

The intermediate (0.50 g, 1.10 mmol) was dissolved inmethanol

(10 mL) (Wako Pure Chemical Industries, Ltd.), and hydrazine (2
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mL) (Wako Pure Chemical Industries, Ltd.) was added thereto, followed
by stirringat roomtemperature 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 aneluent), to thereby obtain
the title compound (0.20 g, 57% yield).

'H-NMR (CDCls): &2.87 (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, 2H), 7.21-7.56 (m, 12H).
TR (cm™): 3385, 1607, 1510, 1251.

[0163] [Production Example 36] Synthesis of
2-[[bis(4-methoxyphenyl)phenyl]methyloxylethylamine (Compound
36)

[Chem. 47]

OMe

T2
MeO o!

(Compound 36)
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[0164] 4,4"'-dimethoxytrityl chloride (1.00g, 2.95mmol) (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 mrﬁol) (Wako Pure Chemical Industries, Ltd.) were dissolved
inmethylene chloride (20 mL) (Wako Pure Chemical Industriies, Ltd.),
and the mixture was stirred at room temperature overnight. The
mixture was poured into a mixed solution of methylene chloride (Wako
Pure Chemical Industries, Ltd.) and diluted hydrochloric acid (Wako
Pure Chemical Industries, Ltd.), and themixturewas shaken, followed
by separation of the organic layer. The organic layer was dried
with anhydrous sodiumsulfate (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 (0.93 g, 64% yield).

The intermediate (0.93 g, 1.88 mmol) was dissolved inmethanol
(25 mL) (Wako Pure Chemical Industries, Ltd.), and hydrazine (4
mL) (Wako Pure Chemical Industries, Ltd.) was added thereto, followed
by stirringat roomtemperature 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
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54.95.5 *The rate when the average. radioactivity of the control is defined
OP- C9169- PCT as 100%is shown as the anount of nelanin. The anmount of nelanin
shows a npanstandasd devi ati on of three sanples. t0181J<Test Exanple 3:
Mel ani n production inhibition tests of other conpounds> I nhi bitory
effects on nel anin production of the conpounds are shown in Table 3. These
were exam ned in the sanme procedure as in Test Exanple 1. The concentrations
of the compounds added were adjusted so that the compounds did not inhibit
prol i f er adnloydgfusc elodg umandl fdiee citprouRdseweheniuseld nolusthées estisd. JTabl e 3
shows the results. Table3 reveals that the conpounds al so have excell ent
i nhi bi t or ynefthectsidrionelfadtared eddctdrmendlreiedgndelrer ptamicpess vfra.he ef fects
of the conpounds are different. [0182][ Tabl e3] Table 3 Conponent added to
medi ur, AR 0UeprEs | vt hawe(erdiefo tehetiildalr 199dustolymgo chppg@aography

(chloroform (Wako Pure Chemical Industries, Ltd.) :methanol (Wako

Pure Chemical Industries, Ltd.)=9:1 asaneluent), tothereby obtain

the title compound (0.33 g, 49% yield).

'H-NMR (CDCl;): 2.85 (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, SH).

IR (cm™'): 3385, 1608, 1508, 1176.

[0165] [Production Example 37] Synthesis of

N,N-{bis (2-hydroxyethyl)]-N-(triphenylmethyl)amine (Compound 37)

[Chem. 48]

N/_/OH
O \_\OH

(Compound 37)

[01l66] Asolutionof triphenylchloromethane (2.01g, 7.20mmol)
(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 (1.67 g, 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,
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Tri phenyl nmet hyl am ne(Wako Pure Chem cal Industries, Ltd.)

Tri phenyl net hanol (WAkoPure Chem cal Industries,Ltd.) Triphenyl net hane( WakoPur e
Chem cal dmdystsims, Ltd.) 4,4' -(1-Phenylidene)-bi spheno 1(Al drich)

4, 41- Et hyl i denebi sphenol (Al drich) 4-Trityl phenci (\WakoPure Chemi cal

I ndustries,Ltd.) 4,4 -Cycl ohexylidenebi sphenol (Al drich) Addition anmount (pm
40 12.5

Ltd.) and water were added thereto, followed by extraction. 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 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. 159-160°C.

'H-NMR (CDCl3): 82.58 (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

o S

(Compound 38)
[0168] Glycerol (3.02 g, 32.8 mmol) (Wako Pure Chemical
Industries, Ltd.) and triphenylchloromethane (1.00 g, 3.50 mmol)
{(Wako Pure Chemical Industries, Ltd.) were dissolved in pyridine
(20 mL) (Wako Pure Chemical Industries, Ltd.), and the mixture was
refluxed for 5 hours. The mixture was allowed to cool to room
temperature, and thenwater was added thereto, followedbyextraction
with ethyl acetate (Wako Pure Chemical Industries, Ltd.). The

organic layer was dried with anhydrous sodium sulfate (Wako Pure
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7.5°10 3.0 25 1.25 3.0 Amount of nelanin (% 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
radi oact ipd-tcyi1ed-tche control is defined as 100%is shown as the anmount of
mel ani n. The anount of nelanin shows a nmeanstandard devi ati on of three
sanpl es. [0183] <Test Exanple 4: U traviolet ray-induced pignmentation
inhibition test using pignented gui nea pigs>

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.)=97:3), to

thereby obtain the title compound (0.50 g, 42% yield).

m.p. 108-110°C

'H-NMR (CDCl3): 83.22-3.34 (m, 2H), 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]

(]
{ YHNH 0

O K(;(OH
H

(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 mL) (Wako Pure Chemical
Industries, Ltd.) was added thereto, followedby reflux for45minutes.
The mixture was ice-cooled, and then triethylamine (2.8 mL) (Wako
Pure Chemical Industries, Ltd.) and triphenylchloromethane (5.61

g, 20.1mmol) (WakoPureChemical Industries, Ltd.) were added thereto,
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The hair of the dorsal skin of each of eight pignented guinea pigs was renoved
and shaved using an electrical hair clipper and shaver, and each of the sites
was covereg-osikth-gcibl ack cloth having a total of four (two on the top and
bottomand two on the right and left) irradiation windows with a size of 2x2
cm and then irradiated wth ultraviolet rays of 300 InJ/cn2 using FL2013. E30
|lanp as a |ight source. This operation was repeated on days 1, 3, 5, 8, 10,
and 12 after the start of the test to induce pignentation on the four test
sites. follovGohpwatd r2inGotpoant t3mpamdt Coerfountd houner e Adi sxo¢veid’d n et hanol
at a concentration of 1% (wv) to prepare sanples for application. Further, as
a cont r ol anetardl meiEanals éta kb dve caSheniszpleddsrr igspl Fedt ) oas added  On day
15 of the test, application of the sanples was started. The respective sanples
wer e appl Fed-hieo reRet ppedes eitiioted apdsthsinigd ugaceaa RFaNs rafednddrr of 30 pL,
and the application was continued for 6 weeks (until day 56 of the test).

On the dayedicaherstuiie of TApFILideat Fiyedaips1dr ird WHe eRBYJrefuseft®t t he
conpletion of application for 6 weeks (on day 57 of OP-C9169-PCT the test),
the skin BilEHihd¥ake Pungafieyier!l dachsbriethe Lfest - SN ALLivERSWEY using a
colorinmeter (CR- 200, Konica Mnolta Holdings, Inc.), and a AL* val ue was

cal cul at ed Dyt Shast PAEL PRge A qdvGes| geeddutay Theofetifdis ¢8f FromaiPd* val ue

on day 57 of the test. Table 4 shows the results. As degree of the
pi gment at FORtHEEdIHS ST BHYErTORH LI RN L I5EC5REE @ﬁ§%1%ﬁ?e?ﬂ%W%ﬁ?ﬁez it can

be evaluated that, as_the AL* val ue becones _| arge i ntation is nore
i nhi bi t ed™ ™ ‘bﬁ%fdjes['TaB‘}cg-h]m%’bﬁ”éolﬁn @ég‘osaﬁbf%m@teé‘ﬁfgg i gﬁﬂﬁt?ﬂaﬁe'
control -2 00.56 Canpound 21%3. 90. 94 Conpound 31%3. 90. 52 Conpound, 4193. 40. 8 *
The AL VAT HORES SR o 1 ABUT B PBN T (BRat Lo T 6182 The
results showg%in E%Hle 4 reveal that, when Conpound
P yleld].
'H-NMR (CDCl3) : $2.83-2.92 (m, 2H), 3.51 (m, 1H), 3.67-3.77 (m, 1H),
7.20-7.44 (m, 15H).
{01713 [Production Example 40] Synthesis of
1-[(diphenylpyridyl)methyl]imidazole (Compound 40)
[Chem. 51]
I NS
7

O
N
W/
(Compound 40)
{01723 Compound 9 described above (0.35 g, 1.34 mmol) was
dissolved in thionyl chloride (2 mL) (Wako Pure Chemical Industries,
Ltd.), and the mixture was refluxed for 30 minutes. The reaction

solutionwas allowed to cool to roomtemperature, and then the solvent

was distilled off under reduced pressure. The residue was dissolved
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2, Conpound 3, and Conpound 4 were applied to the skin at a concentration of
1% all of them obviously inhibited pignmentation induced by ultraviolet Lays.

[ 0186] <Tegsp_xagpber 5: Measurenment of antinycotic activity> The
antinmycotic activities of Conpound 5 and clotrinazole known as an antinycotic
were neasured by the follow ng nethod. 10.4 g of RPM 1640

(manuf actured by SAM Bi osci ences) were dissolved in 900 nL of distilled water,
and 34.53 g of a 0.165 M MOPS buffer (manufactured by DQJI NDO LABORATORI ES)
wer e addetn anctainssolived( 3y msd i (Wa kg .PuFkeCimmnxitasle Indss adjamst @ddt p gt 7.0 with
10 OP-C9169-PCT N NaOH, and distilled water was added so that the m xture had
a vol une ohidadqlelhens0 tghe2 Mkinmpe) was sdésd theedtdy fHill bvad bgnrahhxused as
R2M 1640 nedi um per mat ophytes (Tri chopytonnment agrophytes (ATCC18748))
wer e i noctivatedchaunso aTh¢ 10eRBdbour awd vtDext vos ea dgarednredi arpl nemufant ur ed by
DIEGD and cultured at 28C for 14 days, and then a conidial suspension was
prepar ed tsiwry - u% Taren8Cn Reteadiary physi ol oygiadal (Bake fereTheerUsPensi on was
filtered through gauze, and the nunber of the conidia was counted using a
henocyt onktdts tric s hbhd adjweseertdasl 2h8x¢05/ I hgi nikiire RPMsPe48nmexiidim  The
resul tant suspension was used as an inocul um . Conmpound 5 and

cl ot ri mazehe WEreC WY Nt daKPE WasheeRPMUABE0 FEEI WUHAANG Cprayal @ag. 1Bl 0. 625,
1.25, 2.5, 5, 10, 20, and 200 pc%/ mL diluted solutions. The diluted sol utions
havi ng di ¥t epkY@sricearrart ons tnke o Wdikeopaseah ¢t G lal Désier 1o/ BEd Hot t om
mcroplate in an athount of 100 pL per well, and 80 pL of the inoculum and 20
pL of an AREFtBPOel sbFRETONn PRSI RERErTd ISP NG HERET 1 k? @ O ¥7E% T added
thereto. Further, 80 pi, of the inoculumand. 20 pi. of. the Al amar_ Bl ue

sol uti on FRILHBEGSPETL00 THE BFSTHE RN iBﬁbe‘?Fé% G PhgroRen cont™bl wel | s,

and 20 pL of the Al amar Blue sol ution was added to 180 pL of the M 1640
T um | o R s oot fop LRt HE xR Srenr ReB) oab HIBesd Lo s thanber i n
whi ch the hum di wa e constant, .and, cul t.ure started at 27C, and the
ol |5 were SUSEPTBm Y SH R OUC CEIohRtHY Front bah MG R &0 Er e, e,
o e SR FonLr ol BACATE o] qusloyr rad. (redueed Torm apserbance

OP- C9169- neasur enen s pertorned usiMg a mcr

(SPECTRAI\@% ! r Y 3cy). an vi ce) . The test conpounds
were teste gﬁslqﬂtlﬁg%r%g%%g%?l gfeieégo%cwgénz‘t%’r gﬁ%&ﬁ?i ntriplicate. The growh

i nhibiti atg (%0t each of the test conpound-added groups was determ ned

by the foll'owi'ng equation based on a val ue cal cul ated by subtracting an

aver age a L e;pegayi onf rpi_+ r Ny v erage_absor bance
Al e o Eme O e TR e o mmand- added wal T2 S Futhar .M 050
(m ni mum pphidt o ys concentir af-ion; gthe 4dy mum cancenyration ay whiph the
gromh inhibition rate is 80% or m)rej was cal culated fromthe growth

i nhi bitiopprafe of eashodestisPMmerpde 417 synt’@HW e nhibition rate
(9][!-(average absorbance value in test conpound-added well s-average

absor bance- usil digne@hynedah iy en&o I olnidaaveeageospsaidange val ue of growth
control -average absorbance val ue of negative control)1x100 [0187] Tabl e n shows
t he resul tcheM .t v@ygh M Coo of clotrinmazole as an antimycotic was found to be
0.6250 pg/m, MCso of Conpound 5 was not able to be cal cul ated because

Conmpound ibit the growth of Trichopyton nentagrophytes when
Conmpound 5 : gl at a concentration of 100 pg/nL, which was 100 tines or
nore the concentration of clotrimzole. The results reveal that Conpound 5 has
no antinycoti tivity. Therefore, the nelanin production inhibitor of the
present invent was found to be highly

(Compound 41)
[0174] With the same method as for Compound 40, Compound 14

described above, thionyl chloride (Wako Pure Chemical Industries,
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OP- 09169- PCT safe. [0188][ Table 5] Table 5 Concentration (pg/nL)G owth
inhibition rate (%9 dotrimzol e Conpound 5 0,1563 27.0 -4.5 0.3125 53.0 8.0
0.6250 op-c9169-pPCT

Ltd.), and imidazocle (Wako Pure Chemical Industries, Ltd.) were
used, to thereby obtain the title compound.

'H-NMR (CDCl3): 82.35 (s, 6H), 6.44 (s, 1H), 6.83 (t, 1H, J=1.2 Hz),
6.98 (d, 4H, 8.1 Hz), 7.15 (d, 4H, J=8.1 Hz), 7.27 (s, 1H), 7.39

(s, 1H)

‘Examples
[G175] 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 onmelanin production of Compound 1 was
evaluated using 2-thiouracil (*C-labeled 2-thiouracil 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
1.5x10* cells/cm®. The cells were cultured in a 5% carbon dioxide
atmosphere at 37°C for 24 hours. Thereafter, the medium in all the
wells was exchanged under the following conditions: fresh complete
medium for culture of melanocytes (control) was used in three wells;

each of complete medium for culture of melanocytes, which including

78



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
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Compound 1 at concentrations of 1.0 uM, 2.0 uM, and 4.0 uM, 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 upM), was
used in the other three wells. Further, 2-[2-'"C]lthiouracil
(*%C-labeled thiouracil) was added to each of these 15 wells at
0.25x107® 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 fromthe bottoms of thewellswithmediumincluding
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
Mc-thiouracil in the cells collected from each well (0.25x107° Ci)
weremeasuredusinga liquidscintillationcounter (ALOKACO., 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 radiocactivity 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., themelanin inhibition
effect of the component added is evaluated to be larger.

[0177] [Table 1]
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88.9 13.2 [0189] <Test Exanple 6: Measurenent of antimycotic activity>

The antinycotic activities of Conpound 1, Conpounds 3 to 6, Conpound 40,
Conmpound ceEkcot 69-Hrenyl et hyl ami ne (Wako Pure Chenical Industries, Ltd.),

tri phenyl met hanol (Wako Pure chem cal Industries, Ltd.), triphenyl nethane
(Wako Pure Chem cal Industries, Ltd.), am nodi phenyl net hane (Tokyo Chem cal

I ndustry Co., Ltd.), and clotrimzole known as an antinycotic were neasured in
t he sane pr ocedure as in Test Exanpl e 5. 10.4 g of RPM 1640

(manuf actt@®El® By SAFC Bi osci ences) were dissolved in 900 mL of distilled
water, and 34. 83,8, 0na 0.165 MMPS:Buf fesu{imanuf agtyiad by 0Tk NDO

L ABORATCRI ESha¥gr & agdedand di ssol veﬂm,gy stl rring. The mxture was adjusted
to pH 7. 0w NerOH—andd Wa Wa dded 505 {1 &M Xture

had a vol ume of bing t he mxture was sterlllzed b be§r3at|on and used
as RPM 1640 rrer?rmtj?o " C]kg 09169 PCT 4.0 Dermatophyt e529 242 .9

(Trichop - j gt P> & T110-Sabour aud
1 +f ad Q COMON—and el 11 ad ™ o ke ) £ Ay

Dext r ose—agar—etium (rranufactured uy bH-CO—and—culturetd—at—28Cfor—14 days,
and t hen "aTcemalieahsuspengsveraymsapi epar edi tuspAg® 66 Tween80de Miglagdi ng
physi ol ogi cal saline. The suspension was filtered through gauze, and the
nunber ofas H&0&oh$ ditowmaescbudtacbuwrdi n§ e lvariocyt Bhetarovandof henlaadjrust ed t o
2.5x105/ M. with the RmM11640 nedium The resultant suspension was used as an
i nocul umshows a me@pipbandand d<umpdandst 3thxr®, salhssund 40, Conpound 41,
tri phenyl met hyl am ne, triphenyl net hanol, triphenyl nethane,

am nodi phenyl net hane, and clotrinmazole were diluted with the RPM 1640 nedi um
to prepare 0.3125, 0.625, 1.25, 2.5, 5 10, 20, and 200 pg/nm. dil uted

sol uti onslOi¥d di | ut'e}éie§@ISHtlFén9§1°h"a\/Ph§aéllf3f]elréﬁ?aédﬁ@éng‘?%m%1\K7érse
di spensed into a 96-well|l flat-bottommcroplate iii an anount of 100 pi. per
wel |, and® 86@06’6?r%‘hlé“t‘rﬁ’@@&PGﬁP’ar’}d‘h2élb‘?Lrbtef§ﬁCN%{h‘ﬁ‘?l‘ﬁl‘ﬂep%‘ﬂﬁqw

(rranuf actured by Nal gene) were further added thereto. Further, 80 pL of the
i nocul um %Hﬁfh?@'pL AFRECA Uil B Tolkaer Bna\ﬁeraeméaaeantBr‘i‘?}tPiﬁlf’”of t he
RPMI1640 diymin growh control lls, and he, Ala Bl ue sol ution
was added V5186 piu SR R o r@d&%%-ﬁfﬁré%a?to PeL 2o PETHEIHE The

m cr opl at i.,n a_cgh er, i.n_which the y..was _kept constant,
ond ¢ hen Tt ar Bruae e Al bt 7R TRt G §Tnar bt mﬂsd &y 24
hour s. 120 h rs romb LRl n of cultur h cantr ol
becane obvi oa's y Sred "(?2%1}6‘&1 n% aébséfft?&ﬁ&fn%%@aurtlé’ AP ¥‘§5 %rqm/vas

ranuf act 7R By Al Saura? TR EG Tes E’@tﬁgﬁdaefbéépECTRAW 250,

he test conpounds were tested at
the respegdiM8 conceptrati g gribggli aten IR0 M;h b biLi te (% of
each of the tégst conpound- a Eq%g'gé gr oups a\(l}\l/as 8étgr%1gnedlb * It ? wrsﬁg
equation hased Qn,asval yg gal cul ated by subtracting an aver age absor bance
val ue of the negatlve control from an average absorbance value of the growth

control and thephest c GopRaudraddad il $: prUtbBel on M £83mpolAlB! ITHY

i nhibitory concentration; the m ninum concentration at which the growh

i nhi bi ti oy r( B@eb@rSot/ﬁé)reﬂﬁérc%)s vascamuabednfir omyidie goewhbadhidition rate
of each test corrpound Gowth inhibition rate (%,,,[1-(average

absor bancgpaldy@rniiRetiesh €pAPoLRd- gaslechuwel |5 averrge aksapbance valdie of
negative control )/ (average absorbance value of growh control -average

absor bancgnerinteadf onegat | Mg cIMgodnikXd88ed were adjusted so that the

compounds did not inhibit proliferation of cells, and the compounds
were used for 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
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[0190] Tabl e 6 shows the results. M CHof clotrinmazole as an antinycotic was
found to be 0.6250 pg/M.. Further, M Cen val ues of conpounds having an

i m dazol eyskel @@-@ay i.e. Conpound 1, Conmpound 40, and Conpound 41 were found
to be 0.6250 pg/ m" 10.0000 pg/ M., and 5.0000 pg/ m, respectively. On the

ot her hand, the conpounds each having no i m dazol e skel eton were found to have
an M C80 val ue of 100 pg/ " which was 100 tinmes or nore that of clotrimzole
(Conpound 4, Conpound 14, and triphenyl methanol) or have no growth Inhibitory
ef fect omrE iddidpytohn. ment agr ophyt es even when the OP-C9169-PCT conpounds
wer e added at a concentration of 100 pg/nL (Conpound 3, Conmpound 5, Conpound
6, triphenyl nmethylam ne, triphenyi nethane, and am nodi phenyl net hane), and it
was i npossible to calculate MCH val ues. The results reveal that conpounds
each having no imdazoi e skel eton have no antinycotic activity. Therefore, the
mel ani n production inhibitor of the present invention was found to be highly
safe. Further, the inhibitory effect on nelanin production of the nelanin
production inhibitor of the present invention was considered not to be

provi ded by an antinycotic activity. [0191][ Table 6] Table 6 Conponent added
to medium M CH Concentration (pg/nm) Cdotrimzole Conpound 1 0.6250 0.6250
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Compound 40 10. 0000 Conmpound 41 5. 0000 Compound 3 Conpound 4 Conpound
5 >100. 0000 100.0000 >100. 0000 Conpound 6 >100.0000 Conpound 14 100. 0000

OP-C9169-PCT

[0180] [Table 2]
Table 2
Component'added to Addition amount Amount of melanin
medium o
{Compound No.) () )
2 5.0 44.0+3.2
3 5.0 51.6x4.2
4 2.0 33.8%0.8
5 1.5 37.7+0.8
6 2.0 32.644.1
7 6.0 51.1%5.8
8 2.5 39.2+10.7
10 0.3 77.310.4
11 15 53.7+0.9
12 5.0 62.9+3.7
13 20 68.7£5.2
14 25 44.6%5.6
16 100 91.5+4.6
17 10 37.0%1.5
18 10 55.3%+3.4
19 3.1 51.5%£5.7
20 3.1 73.2+3.2
21 12.5 53.5+0.4
22 1.6 50.6%2.0
23 3.1 47.2+£0.2
24 3.1 51.6%1.6
25 1.6 48.0+1.9
26 1.6 38.412.5
27 3.1 47.5%£0.6
28 60 77.3x5.6
29 20 49.0%£1.9
30 8.0 41.4%0.7
31 3.1 37.6%3.3
32 3.1 58.8+7.1
33 5.0 67.7£5.1
34 5.0 71.4£1.9
35 5.0 80.4+8.8
36 10 71.7+£5.1
37 4.0 69.6%3.9
38 8.0 75.6%0.2
39 8.0 54.9+5.5

* The rate when the average radicactivity of the control is defined
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Tri phenyl nmet hyl am ne >100. 0000 Tri phenyl net hanol 100. 0000 Tri phenyl nmet hane
Am nodi phenyl net hane >100. 0000 >100. 0000 [0192]<Test Exanple 7: Tyrosinase
activity seasygenenit test using cultured normal human nel anocytes> (1)
Preparation of protein solution Normal human nel anocytes (manufactured by
Kurabo I ndustries 02-09169-PCT

as 100% is shown as the amount of melanin. The amount of melanin

shows a meantstandard deviation of three samples.

[0181] <Test Example 3: Melanin production inhibition tests
of other compounds>

Inhibitory effects onmelanin 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. Table 3 reveals that the compounds also have excellent
inhibitory effects on melanin production although the potencies

of the effects of the compounds are different.

[0182] [Table 3]
Table 3
Component Addition amount Amount of
added to medium (M) melanin
(%)
Aminodiphenylmethane {Tokyo 4
Chemical Industry Co., Ltd.) 40 36.6+12.8
Triphenylmethylamine (Wako’
. .3%1.
Pure Chemical Industries, Ltd.) 12.5 57.3%1.6
Triphenylmethanol (Wako Pure
+
Chemical Industries, Ltd.) 7.5 41.342.8
Triphenylmethane (Wako Pure
+
Chemical Industries, Ltd.) 10 42.3%1.4
4,4'-(1-Phenylidene)-bispheno
+
1 (Aldrich) 3.0 44 .8£1.0
4,4'-Ethylidenebisphenol
+
(Aldrich) 25 30.5£6.1
4-Tritylphenol (Wako Pure
. .0x0.
Chemical Industries, Ltd.) 1.25 27.0%0.4
v . .
4,4"'-Cyclohexylidenebisphenol 3.0 38.342.5

(Aldrich)
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Ltd.) prepared at 4x105 cells/4 nL with conplete nediumfor culture of

nmel anocytes (manufactured by Kurabo Industries Ltd.) were seeded into 42

di shes wi vh-@1dearet er of 6 cmin an anount of 4 nL per dish and cultured in a
5% car bon di oxi de at nmosphere at 37C for 24 hours. The concentrations of
Compound 1 Conmpounds 3 to 6, Conpound 40, Conpound 41, tri phenyl net hyl am ne
(Wako PureChem cal Industries, Ltd.), triphenyl nmethanol (Wako Pure Chemni cal

I ndustries, Ltd.), triphenyl methane (Wako Pure Chem cal Industries, Ltd.), and
am nodi phérAmEs hadenViako epParedeiaficart f ndug i B3c ceparyl isr eepieffar ed at
2.0 MMto 50 MM wi th di net hyl sul foxi de (DMSO, Wako Pure Chem cal I ndustries,
Ltd.), an@8s1¥ i isofhewe ot hehdesitucitoRelarie nTREETIHMS O M3tk He conpl et e
medi um for culture of nel anocytes to prepare medi umeach including 2.0 pMto
50 pM of EhevEdhpHirdstapA2addieY it Corpl EhECRetiUMSor cul ture of

mel anocytes including 0.1% DVb0O was prepared as a control. Thereafter,
the mediumin all the dishes was exchanged under the follow ng conditions .
Speci fi cal 4 ralLper dishof freshmediumfor culture of nelanocytes each

Dot udi ng 6434 ONRO CEBHE T ARAST mUGGHST b0 Lo G8Yar SREcs Raraat oot di oh of
medi um adj usted so as to include 2.0 pMto 50 uM conpounds was added to the

ot her 39 ?gh%%tﬁ%ltﬁ(ﬁtnﬁsfﬂ?e%lﬁeéﬁe% 8- "84ch*¢oncent rati on. Then, the cells

were cultured for furth 3 days under the sane_canditions as the.above. After
BT L o (NS e R AR S SRS IR 800V > Lo

the conpl etion of c¢lftdre,
wel l's, and.the cell r.e shed w t h. phosphat - 09] 69- P ffered
p_h%/ﬁi oijpg?gl:%? wsag irﬁ?o\f\’%%_sir\{g;ns atvﬁ\glnuglelg raarfé%e%rtghc 231%103[ tC(C)Errlr]\?B(g)fr ?é}% \gel S
wi t hmedi u i i .SUspen ,.fo

Cent 111 Uga TSt 8 et TaL PP eE car T uahabeeffl b SR BIALRN oo IS Y,
phosphat e, bl ef et RasT oLagi 6ol aalddie LRES) 86d Gl lerl ed byecentxi fugation.
This operation was repeated twice to sh cells. A protein extraction

sol ution(0,3% GEBAL; G630 1 omanubiagtuL.edn by 9 9aBs Al dih el Coa)a OrnHP5% sodi um
dodecyl sulfate (manufactured by Wako Pure Chem cal Industries, Ltd.), 0.025%

deoxychol i £ a¢i £ 0L 3atweeds byt $ia %ﬁbdbimcﬁpggﬁn&x@z@%moi e

i nhi bitor cocktail (manufactured by Sigma-Aldric .), and a 50 r. M sodi um
phosphat eabuf fiargHtPHoG-82) Werie agdestion the cebkectedcldys 1,a8d the
suspensions were stirred for several mnutes and left to stand still on ice

for 30 mgutes,. Gentpi hogat itk wasrpesf aiHedeke sepaidaie hemsdpetnat ants and
preci pitates, and the supernatants were coll ected and then appropriately

di | ut ed wbh htiderquotteish exte&acti on solution to prepare 15 ug/20 pl. protein
solutions. [0193](2) Measurement of tyrosinase activity

. 3- (3, 4- D hydr @myploenyD),-toredoanides {ra @ohAumenué actus edl vyd Whkoh&use Chem cal
I ndustries, Ltd.) was dissolved in a 50 mM sodi um phosphate buffer (pH 6.8) to
prepare aab a céfectnDORA goblitionw(a) sal preparefsampdebsfoatepafichyiosi nase) .
The protein solution prepared by the above-nentioned nethod was heated to 37C
and t hen Bddetet,0 & 36-ewitirqll, ateehanodnwaspused @Po09189- PCFanpl20fpt per
well, and the 0.1% L-DOPA solution heated to 37C in the sanme way as above was
added i n appammiritorof 180 pi, per well, followed by neasurenent of absorbance
at 405 nmfor 5 mnutes at 37C using a plate reader (Novapath 680,

manuf act ur ed byrBilay R L the test, aplicadti cgopbhdbadarmdies Yastsedraedt he
respective concentrations in triplicate. The average absorbance val ue of the
prot ei n sBheiresReEbl Yecragles oinreeatr tinthbaridef perdetdnmg negomstosjtods defi ned
as 100% and the rate of an absorbance of a protein solution collected from
test conpOuPRl2ad@ed icar|anquyt s ddet eradfichéde RPrieatdPnoldshgorglaeedn and

calculated as a tyrosinase activity.
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
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Tyrosi nase activity (% =(absorbance in well to which protein solution
collected fromtest conpound-added cells was added)/(average absorbance val ue
in well topvsiéd-rEaNtrol protein solution was added) x100 It should be
noted that the tyrosinase activity nmeasured here is estimted to be
proportional to the expression anmount of tyrosinase protein in normal human
nmel anocytes. It is considered that, in the case where the tyrosinase activity
is small, the ex?re55|on of tyr05|nase proteln is inhibited (including the

i nhi bi ti oRfCeRE) et At BPTHINERESE nitet UR £u ey PEsPHAL @ Tpkitst PAY. S{(PFO4] Tabl e 7
shows the results. Further, the results of nelanin production inhibition by

t r eat mentVaf PRAPREST &S7E6tF FOLPERCINYERAALD KO rAi AP LitR KNk procedur e
as in Test Exa le 1, OP-C9169-PCT are al so shown in the table, Anount s
of the nmefZnin ﬁ‘PSdﬁc‘P}r'on AnEn YEReCTETI IS Wasr BYt PR ERF WithaB. B™ pfd it ri nazol e
as an antinycotjc was 23.2% of that_of the control inhibitory effect on
mel ani n p?’bdi&é’t]r%c)r?f\/\)ége Wér@’éﬂ“ 3Purt 18 uet%"ﬂr%@@ﬁa% e d€ttvi t@/glht}fe t he

protein e50< éact gg fromlﬁj Is trea% ame _concentration of

clotri mazoPg° $3°5% %‘-’fret%% 516?1?%81“‘3“5?181?%]86?%‘?5‘0??B?Qﬁeerf’f ect on
mel ani n prod i.on of clotrl ol e nsi dered t t he

i nhi bi t or §* ﬁ cﬁlu(?nb?cﬁ%meeiﬁwggi?’éh ﬁgﬁﬁﬁ 8fe‘t)}rto%‘?rh§§ 6’ta |%t q"y’t he ot her
hand, in th%ﬁ oflCé) ounds fatoeG aq 14, 1onain§)l1“{1nt:rse Qf Iandn wer e
about 20 §0 {ha Scohtfol’, Fand Pﬁe conpounds were und t o

i nhi bi t n pr odgﬁﬁfg I—Iowever t he tyrosi nase activities when the cells
were trea th t he sanme concentratl on of the conpounds were al nost the sane
as that of Qje control, and the conpounds were foundto have no inhibitory
effect on 1 expreSS| on | evel of tyrosinase protein. The results reveal that
t he inhibitorYeetfesousleon nel ani Fopcedbcetom of the condourvdd uger e consi dered
to be prowdeslby a nechani smother than inhibition of £hetexpéession | evel of
t yrosi naseonqpatrei 3.  O0P- C9169- PCT [ 0195 [ Tabl e 7] Tabl e379€npbnent added to

medi um Tr@atpremd Goncentration | p Anourit of 3.9%0.52
Compound 4 1% 3.4+0.8

* The AL* value shows a meantstandard 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 rays.
[01861 <Test Example 5: Measurement of antimycotic activity>
The antimycoticactivitiesofCompound5andclotrimazole known
as an antimycotic were measured by the following method.
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
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mel ani n* C¥% control) Tyrosinasel activity** (% control Clotrimzole 2.5
23.22.03 13.50.77 Conpound 1 4 29.52.50 20.31.89 Conpound 40 20 44.74.20
OP-C9169-PCT

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.

Dermatophytes (Trichopyton mentagrophytes (ATCC18748)) were
inoculated into a 1/10 Sabouraud Dextrose agar medium (manufactured
by DIFCO) and cultured at 28°C 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 2.5x10°/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-bottommicroplate
in an amount of 100 pL per well, and 80 pL of the inoculum and 20
nL of an Alamar Blue solution (manufactured by Nalgene) were further
added thereto. Further, 80 uL of the inoculumand 20 pL of the Alamar
Blue solution were added to 100 uL of the RPMI1640 medium in growth
control wells, and 20 uL 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 startedat 27°C, 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
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44.55. 78 Conpound 41 15 34.12.58 12.42.12 Conpound 3 10 22.30.63 104. 83. 87

Conpound 4 2 34.23.58 16.80.96 17.20.80 96.05.49
OP~-C9169~PCT

measurement at 570 nm was performed using a microplate reader
(SPECTRAMAX 250, manufactured by MolecularADevice).

The test compounds were testedat 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, MICgg
(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 (%)=[1l-(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 5 shows the results. Although MICg of
clotrimazole as an antimycotic was found to be 0.6250 png/mlL, MICgg
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 ug/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
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Compound 5 106. 64. 14 99. 63. 31 Conpound 6 4 Compound 14 40 37.91. 39
101. 63. 86 Tri phenyl net hyl am ne 20 ‘
OP-C9169-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 ~-2.7
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.
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23.02.41 1104.25.72 Triphenyl net hanol 15 31.62.3908.69. 11 Tri phenyl net hane 15
32.21.821 99.87.94 Am nodi phenyl net hane 5028. 82. 03 103.37.82_  *The rate when
the aver a@pe-0Pa@poastivity of the control is defined as 100%is shown as the
amount of nelanin, which shows a neanstandard deviation of three sanples. **
The rate when the average absorbance of the control is defined as 100%i s
shown as the tyrosinase activity, which shows a neanstandard devi ati on of
three sanples. [0196] <Producti on Exanpl e of externalng{e aration for skin>

According to tREFGFRANAES DA TERBAPY TPITABR 6 B CRIYEESEYC 1681 drieTas
prepar od oo Al xtetnel pranaall onfor Skun of he prevelt Lbvention,
O o T, BYaPHAT St PRLAAP JSLIOD S o, he sam ey o
Wi th wat esrdspaenndsiaén 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 2.5x10°/mL with the RPMI1640 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 in an amount of 100 uL 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 pL of the inoculum and 20 uL
of the Alamar Blue solution were added to 100 uL of the RPMI1640
medium in growth control wells, and 20 pL of the Alamar Blue solutior_l
was added to 180 uL of the RPMI1640 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 27°C, 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
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OP- C9169- PCT | oti on of Conparative Exanple 2 was prepared by repl acing
Conmpound 2 with arbutin. [0197][ Table 8] Table 8 Conponentw w % Conpound 21
PCE (60) crHoedeegastitor oil 0.1 1, 3-Butanediol5 G ycerin2 Polyethyl ene glycol
4003 1, 2- Pent anedi ol 3 Xant hane gunD. 1 Water85.8 Total 100

reader (SPECTRAMAX 250, manufactured by Molecular Device).

The test compoundsweretestedat therespectiveconcentrations
in triplicate. The growth inhibition rate (%) of each of the test
compound-added groups was determined by the following equationbased
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, MICgg

I(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)]1x100

[0190] Table 6 shows the results. MICgy of clotrimazole as an
anﬁimycotic was found to be 0.6250 ug/mL. Further, MICg values
of compounds having an imidazole skeleton, i.e. Compound 1, Compound
40, and Compound 41 were found to be 0.6250 pg/mlL, 10.0000 pg/mL,
and 5.0000 pg/mL, respectively. On the other hand, the compounds
each having no imidazole skeleton were found to have an MICgy value
of 100 pg/mL, 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
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[ 0198] <Test Exanple 8: Inhibitory effect of Conpound 2 on ultraviolet

ray-i nduced pigthentation in human> Inhibitory effects on pignmentation
of Lotionod-candstdux cosnetics of Conparative Exanple 1 and Conparative Exanple
2 were exam ned. Two sites each having a size of 1.5 cnmx1.5 cm which were
divided into two-tiered sections respectively, were set at the nedial 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 m ni mum eryt hema
dose (I MEDyPDHEE Hedayrddnd 3tcamsacentyet dayLt 108 ng/Anlt (FeBPOmP A/t he first
day after the conpletion of irradiation, 50 pL of each sanple were applied

t heret 0 OFRIPAHAY /f 6PMRBUEGNGe PPN aPSth Ghenidiare tHABNABY IR¢ € €d. 24 hours
after the conpletion of application, the skin brightness (L* value) of each
test siteARAESTABASHPRYWISIHG RS 0BV HeMES TR Lekenicéacwm alet MaCrol di ngs,
Inc.), and a AL* val ue was cal cul ated based on OP-C9169-PCT an L value of the
unt r eat ed’314%8 - TABPETudhavievieRe raduferarodsiegriedaging me Hriftermiat i on
beconmes stronger, the L* value becones snaller. Therefore, it can be eval uated

that, as THerAJaIFEDACRESIPEFGEIS PFighertiat i JREFEIREFe FhMIMIYEYD The fact
suggests that the cosnetic which is the external preparatjon for, skin of the
oresent | PRASHG torF HEh S 1 Ce FBRPTEEEREACIEROnOR A TGy Coratan Hhi o i s
considered to b ovi d by the inhibiLtory effect .on nelani.n pr ction of
Comound s o FREER b ave. TH OO TabE 507 ORdb @ Y TTRE SR AL &yl e 1. 42
0.11 0.62 lotion 1

melaninproduction inhibitor of the present inventionwas considered

not to be provided by an antimycotic activity.

[0191] [Table 6]
Table 6
Component added to medium MICgo
Concentration (pg/mL)
Clotrimazole 0.6250
Compound 1 0.6250
Compound 40 10.0000
Compound 41 5.0000
Compound 3 >100.0000
Compound 4 100.0000
Compound 5 >100.0000
Compound 6 >100.0000
Compound 14 100.0000
Triphenylmethylamine >100.0000
Triphenylmethanol 100.0000
Triphenylmethane >100.0000
Aminodiphenylmethane >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
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Conpar ative Exanple 1 Conparative Exanple 2 [ 0200] <Test Exanpl e 9:

I nhibitory effects of other conpounds on ultraviolet ray-induced pignentation
i n human>op-c9169-kotions 2 to 6 including Conpounds 1, 3, 4 to 6,
respectively, were prepared in the sanme way as in the case of Lotion 1, and
the pignentation inhibitory effects were exam ned in the same way as in Test
Exanpl e 8. Table 10 shows the results. Al the lotions were found to have

excel | ent Eignentation inhibi;orX effects. OP-C9169-PCT [ 0201] £Table 10]
Tabl e 10 Ltd.) prepared at 4x10° 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 37°C for
24 hours.

The concentrations 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 Pu.re 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 pL 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 uM to 50 uM of the compounds.
In addition, complete medium for culture of melanocytes including
0.1% DMSO was prepared as a control.

Thereafter, the medium in all the dishes was exchanged under
the followingconditions. Specifically, 4mLperdishof 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 pM compounds was added to the other 39 dishes
including three dishes for each concentration. Then, thecells 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
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Test sanple LI.* value Lotion 2 (Conpound 1) 1.37 Lotion 3 (Conpound 3) 1.28
Lotion 4 (Conpound
OP-C9169-PCT

buffered physiological saline (PBS) and then separated from the
bottoms of thewells withmedium including trypsinand EDTA to prepare
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 eXxtraction solution (0.5% IGEPAL-CA-630
(manufactured by Sigma-Aldrich Co.), 0.005% sodiunldodeéyl sulfate
(manufactured by Wako Pure Chemical Industries, Ltd.), 0.025%
deoxycholic acid (manufactured by Sigma-Aldrich Co.), 1x107%%
protease inhibitor cocktail (manufactured by Sigma-Aldrich Co.},
and a 50 mM sodium phosphate buffer (pH 6.8)) were added to the
collectedcells, 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 pg/20 ul. protein
solutions.

[0193] (2) Measurement of tyrosinase activity

.3-(3,4-Dihydroxyphenyl)-L-alanine (L-DOPA, manufactured by
Wako Pure Chemical Industries, Ltd.) was dissolved in a 50 mM sodium
phosphatebuffer (pH6.8) topreparea(0.1%L-DOPAsolution (asolution
of a substrate of tyrosinase).

The protein solution prepared by the above-mentioned method

was heated to 37°C and then added to a 96-well plate in an amount
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4) 1.20 Lotion 5 (Conpound 5) 1.18 Lotion 6 (Conpound 6) 1.32

[ 0202] <Pr oducti on Exanple 2 of external preparation for skin>

to the forput@tdoemcshown in Table 11, a cosnetic as an external conpo
for skin of the present invention (MIlky liquid 1) was prepared. Spec
t he conponents A, B, and C were heated to 80C, and the conponent C was
gradual |y added to the conponent B with stirring to neutralize the solution,
and the conponent C M/asﬂfgr adual ly added with stirring, followe

honogeni z&Ei R oF REFUKS
| nt hesanmewayasabove, am | kyli qui dof Conparative Exanple 3 was

li qui d.

d
st B e TodiR) 0 Hes er ot ot arn a

by repl acith§ EBRPOtHY 2F RPPKewst Braddedoproan gugpf of 180 pl per well,

followed by measurement of absorbance at 405 nm for 5 minutes at
37°C using a plate reader (Novapath 680, manufactured by Bio-Rad).

The test compoundswere tested at the respective concentrations
intriplicate. 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
isestimatedtobeproportional totheexpressionamount 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 the
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,
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[ 0203] [ Tabl e 11] Table 11 Conponent Part(s)by weight A Cetyl
15 Sorbitan nonostearate 0.3 Sel achyl al cohol 0.5 Conpound 2 1 1, 3-But anedi ol

8

OP-C9169-PCT

are also shown in the table.

Bmounts of the melanin production when the cells were treated
with 2.5 uM clotrimazole as an antimycoﬁic was 23.2% of that of
the control, and inhibitoryeffect onmelaninproductionwas observed.
Further, the tyrosinase activity of the protein extracted from the
cells treated with the same concentration of clotrimazole was 13.5%
of thatof thecontrol, andtheinhibitoryeffectonmelaninproduction
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. waever, 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 foundtohavenoinhibitoryeffect ontheexpression
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.

95

2- et hyl hexanoat e



d ycerin 2 Xanthane gum 0.1 Penulen TX-2 0.2 (Acrylic acid-alkyl

copol yner)

Met hyl paraben 0.2 Water 42.6 Potassium hydroxide 0.1 Water
OP-C9169-PCT -

met hacryl ate

[0195] [Table 7]
Table 7

Component added to Treatment Amount of Tyrosinase
medium concentration melanin* activity**
(uM) {%/control) {%$/control)
Clotrimazole 2.5 23.2+2.03 13.5%0.77
Compound 1 4 29.5+2.50 20.3%£1.89
Compound 40 20 44.7+4.20 44.5+5.78
Compound 41 15 34.1+2.58 12.4+2.12
Compound 3 10 22.3+0.63 104.8+3.87
Compound 4 2 34.2+3.58 96.0+5.49
Compound 5 4 16.8%20.96 106.61+4.14
Compound 6 4 17.2+0.80 99.6+3.31
Compound 14 40 37.9+£1.39 101.6%+3.86
Triphenylmethylamine 20 23.0+2.41 104.2+£5.72
Triphenylmethanol 15 31.6%+2.39 108.6+9.11
Triphenylmethane 15 32,2+1.82 99.8+7.94
Aminodiphenylmethane 50 28.8+2.03 103.3x7.82

* The rate when the average radioactivity of the control is defined
as 100% is shown as the amount of melanin, which shows a meantstandard
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

meantstandard 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 80°C, stirred, dissolved, and cooled by stirring,
to obtain Lotion 1.

In the same way as above, a lotion of Comparative

Example 1 was prepared by replacing Compound 2 with water, and a
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30 Total 100 [0204]<Test Exanple 10: Inhibitory effect of Conpound 2 on

ul traviol et ray-induced pignentation in human> The pignmentation

i nhi bi t orgr-gPfeetrcd Conpound 2 was exam ned using MIky liquid 1 and the
cosnetic of Conparative Exanple 3. On the first day of the test, two sites
each having a size of 1.5 cnxl . 5 cmwere set aL the nedial side of the upper
arm of each vol unteer panelist, and the skin brightness (L* value) of each
test site was nmeasured usinga colaorineter (CR-300, Konica M noltaiioldings,
Inc.). Afteridmel arerent ofemte $kias BF?W%?Q’,r?H%lPHeCWH%“dday of the
test, the test sites were irradiated wth ultraviolet rays at a m ni num

eryt hema 90 PTREB} "once a day for 3 consecutive days, i.e., 3 tines in
total . Fr e day imedi ately after Lhe OR-C9169-PCT conpletion of the
third ul tf@iﬁﬂl et ra&T?]?f%ﬁ]ati on, 50 hL of each sanple were applied 3 tines a
day for Z,ﬁ con;ecuti ve days. 24 hours aftertheconpl etionofapplication, the
skin brig 3 res (L* value) in each test site was neasured using a col orineter
(CR- 300, Komipeaehtnolta Hol dings, Inc.), and a/wL¢ val ue was cal cul at ed based
on an L vadwswr the first day of the test . Asidegree of the pignentation
becones spoongan, ctledLiayabtesidiecones small er.o Therefore, it can be eval uated
that, as 1)m-sitanedlive becones |arger, pignentasion is nore inhibited. Table
12 shows ¢he-d@sul ts. Theresul t ssuggest that Mpky liquid 1 which is the
external psppamgtican Loycskiqo®f the present inyention has an excellent

pi gment ati on-pdMtiabiebiopy effect. This is consideged to be provided by the

i nhi bi t oryaefdfLet goR nel ani n producti on of Conppund 2 descri bed above.

[ 0205] [ Tabde:12] Table 12 Test sanple Mtky liquid 1 Conparative
Exanpl e 3rotal AC* value 100
[0198] <Test Example 8: Inhibitory effect of Compound 2 on

ultraviolet ray-induced pigmentation 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
dividedinto two-tieredsections respectively, were set at themedial
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 (1 MED) once a day for 3 consecutive
days, i.e., 3 times. From the first day after the ;:ompletion 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
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2.74 3.54 I ndustrial Applicability [0206] The present invention can be
applied to an external preparation for skin such as a skin-whitening cosnetic.
OP- C9169- 9€TcQlALMSr [ Cl aim 1] A nel anin production inhibitor, conprising a
conpound represented by the foll ow ng general formula (1) (excluding
clotrimzol e) and/ or a pharnmacol ogically acceptable salt thereof: [Chem 1] Ri

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 AL* 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
Lotion 1 1.42
Comparative Example 1 0.11
Comparative Example 2 0.62
[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.
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Il A2-c?-(-C )X R3B mA3 R2 (1) where A, A2, and A3 are each

i ndependently selected froma hydrogen atom an aryl group which may have a
substit uepP;C%KRE-2T aromati ¢ heterocyclic group which nay have a substituent,
provi ded that at |east one of Al, A2, and A3 is selected fromthe aryl group
and the aromatic heterocyclic group, and a total nunber of carbon atons
included in AI, A2, and A3 is 6 to 50; when two or nore of A, A2, and
AS each represent the aryl or. the aromatic heterocyclic groups, the adjacent
two aryl é %%b% or aﬂgﬁﬁ¥?cl%%terocyclic groups may be bound to each other via
an al kyl chajn or an al kenyl chain to further forma ring; mrepresents an

i nt eger oTa%l?olé; X.represents a hetero atom a hydrogen atom or a carbon
atom RreandsRApa¢ e each i ndependantl y sel ected froma hydrogen atom
and oxo, psevéded fdwbouwhen)one of Ri and RZ represents the oxo, the other is
absent; B (9169- RGhpound 3)33 is sehegged froma hydrogen atom and a

hydr ocar bpgt g5Qup (amipdand ko 8 carbon apons, in which part of hydrogen atons
or carbonpLgtogs ey ReosHlstituted byjaspetero atom and a nunber of R3's

correspongst { §n 3 NWkebuah & S; 1.ppovi ded that, when two or nore R3's
are present, the R3"S are each independent of each other, and when two or nore

R31s are present, the adjacent two R3's may be bound to each other to forma
ring t Oget[ 512662]WI th X%P%gguction 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 80°C, and the cordponent 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

amilkyliquid. Inthe samewayasabove, amilkyliquidof Comparative

Example 3 was prepared by replacing Compound 2 with water.
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a termnal of 33 may be bound to a carbon atomto which A, A2, and A3 are
bound, thereby formng a ring. [Caim2] The nelanin production inhibitor
accor di ngorecdlearret, wherein X represents a hetero atomor a carbon atom
[Claim3] The nelanin production inhibitor according to claim 2,

wher ei nt hear yl gr oupi ssel ect edf ronphenyl , bi phenyl , andnapht hyl ,

and the aromatic

het erocyclic group is selected frompyridyl and guinolyl. [Caim4] The

mel ani n production inhibitor according to claim 2 or 3, wherein X represents
a nitrogeh0a?dm an dXygéd Atbm or a carbon atom (C aim51 The nel anin
production inhibitor according to any one of clains 2 to 4, wherein in
represent $2Ble Bp- C9169-POT [Cl aim 6] The nel anin production inhibitor

accordi ng t@myhepre of clainms 2 to 5, wherein -X-R3 FH@SEBSwaighoup

representgd by the foltow ng general formula (2): [Chem 2]

s."-Rd XL IR RO02LcWhehexdod@Presents a carbon atomgr a nitrogen atom

R4 and RS ays-HeupdbRcsach-other to form together w phiXi, a heterocyclic
ring or hydsncankan.fi-pgoyhi ch has 2 to 8 carbon atomsgagd may have a

substituenkbﬂyg$nd 2 1

B
1, 3-Butanediol 8
Glycerin 2
Xanthane gum 0.1
Pemulen TR-2 0.2

(Acrylic acid-alkyl methacrylate copolymer)

Methylparaben 0.2
Water 42.6

C
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

cmx1l.5cmwere set at themedial side of theupper armof each volunteer

panelist, and the skin brightness (L* value) of each test site was

measured using a colorimeter (CR-300, KonicaMinolta Holdings, 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 the
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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
aromat i ¢ PE8§loarRETwhen X1 represents a nitrogen atom [Claim7] The nelanin
production inhibitor according to any one of clains 2 to 5, wherein -X-R3
represents a group represented by the follow ng 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 atons and nay
have a subBFIgIEM: ohrfdie third ulggayapt @t &itys A Fyfr e atO Mt ahd Hunber of
R8' s corresponds to a_number of Xl 's. aim8] The | ani n_pr.oducti on

i nhi bitorS HPRY PE1ART DhEMDT actay ﬁEL%St %3 W%V&n&ay% Rgar%?ﬂ'résent s a

group represented By hne;Loldom g agneral oMl (Hiness (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. Asdegree of thepigmentation
becomes stronger, the L* value becomes smaller. Therefore, it can
be evaluated that, as the AL* value becomes larger, pigmentation
ismore inhibited. Table 12 shows the results. The results suggest
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 AL* value
Milky liquid 1 -2.74
Comparative Example 3 -3.54

Industrial Applicability
[0206] The present invention can be applied to an exterxnal

preparation for skin such as a skin-whitening cosmetic.
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[ Chem 4] (9) where X2 represents a nitrogen atom or an oxygen atom n
represents an integer of Cto 5; Y is selected from hydroxyl, am no,
and an al kyloxyohayi ng 1 to 6 carbon at ons; RO is selected froma
hydrogen atom hydroxyl, and a hydroxyal kyl having 1 to 6 carbon atons 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 froma
hydrogen atom hydroxyl, oxo, anda hydroxyal kyl having 1 to 5 carbon atons,
provi ded that, when one of R10 and RCLAi¥presents the oxo, the other is
absent. OP-C9169-PCT [C aim9] The nelanin production inhibitor according to
claim®6, wherein the conpound represented by the general fornmula (1) conprises

a conmpound represented by the foll ow ng general formula (5) : [Chem 5]
[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:

A1 R,
N0 Y N
Az Ry (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 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 a hydrogen atom
and oxo, provided that, when one of R1 and R2 represents the oxo,

the other is absent;
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Ad A5 A6 (5) where A4, A5, and A6 are each independently
sel ected fronphenyl and pyridyl which nmay be substituted by nethyl, netlicxy,
or hydr oxygb-coamkd-pcT

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
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.

[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,
whereinthearyl group is selected fromphenyl, biphenyl, andnaphthyl,
and the aromatic heterocyclic group is selected from pyridyl and

quinolyl.

[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 5] The melanin production inhibitor according to any one

of claims 2 to 4, wherein m represents 0.
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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 atons
and may berstdisoitart ed by hydroxyl O OXO [d aim 10] The nel anin production
i nhi bitor according to claim8, wherein the conmpound represented by the
general formula (1) conprises a conpound represented by the foll ow ng general
formula (6) : [Chem 6] A4 A6 (8) OR-C9169-PCT

[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]

R4
—Xq.
| Rs
Re (2)
where X1 represents a carbon atom or a nitrogen atom;
R4 and R5 are bound to each other to form, together with X1,
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]

Ry
/
Rs (3
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wher eAd, A5, andA6ar eeachi ndependent | ysel ect edf ronphenyl and pyridyl each of
whi ch may be substituted by nethyl, nethoxy, or hydroxyl; X2 represents a
ni trogen at-armiep-gar oxygen atom Y1 represents hydroxyl or am no; R15
is selected froma hydrogen atom hydroxyl, and a hydroxyal kyl having 1 to 3
carbon atons when X2 represents a nitrogen atom and R15 is absent when X2
represents an oxygen atom and R16 is selected froma hydrogen atom
hydroxyl, and a hydroxyal kyl having 1 to 3 carbon atons. [Cl aim 11] The
mel ani n producﬂﬂﬁﬁelﬁﬁlﬁ?P@@S%@@bﬁdﬁﬁngO gtemmm a2 WHéErepaAnt Aectonpound
represented by the general fornula (5) is selected from
1-tri phenyl net Byl pepessitfed CeeFpesanlOS X iagd TRy Vipheh PR Aet B9 1Bp§3 ¥R di ne
(Conpound 6). [Chem 7% 1-(Tri phenyl met hyl ) pi peri di ne (Conpound 5)
OP- C9169- Peams - 5(”F’r N5tYe 9Vﬁe@ hwk)fpaﬂrtr%qtdu ABd( Compound 6) [C aim 12] The
mel ani n production inhibitor according to claim 10, wherein the conmpound
represent ed by REWECRJERGAIS § BYREPIET BFOT 528 ARG 13 T0RT 'S corresponds
2-(triphqulneth | oxy) et hanol ( Compound 2),

td an er 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]
Tm %
sen<
)](2 R11 Raz
R (4)

where X2 represents a nitrogen atom or an oxygen atom;

n represents an integer of 0 to 5;

Y is selected from hydroxyl, amino, and an alkyloxy having
1 to 6 carbon atoms;

RY9 1is selected from a hydrogen atom, hydroxyl, and a
hydroxyalkyl having 1 to 6 carbon atoms when X2 represents a nitrogen
atom, and RS is absent when X2 represents an oxygen atom; and

R10, R11l, and R1l2 are each independently selected from a
hydrogen atom, hydroxyl, oxo, and a hydroxyalkyl having 1 to 5 carbon
atoms, provided that, when one of R10 and R1l1l represents the oxo,

the other is absent.
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2- (tri phenyl met hyl am no) et hanol ( Conpound3), and
2-(triphenyl met hyloxy) et hyl am ne (Conpound 4). [Chem 8]

2- (Tri phesylgmihyboxy) et hanol (Conmpound 2) 2-(Tri phenyl net hyl am no) et hanol
(Compound 3) NH /2 2-(Triphenyl nmet hyl oxy) et hyl am ne (Conpound 4) [C aim 13]
The mel anin productiob inhibitor according to claim11, OP-C9169-PCT wherein
the conpound represented by the general fornula (1) is selected from

tri phenyl met hyl am ne, triphenyl met hanol, triphenyl net hane, and

am nodi phenyl net hane. [ Chem 9]

[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]

where A4, A5, and A6 areeach independently selected fromphenyl
and pyridyl whichmay be substituted bymethyl, methoxy, 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 O0OXOo.

[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]
Aq //____<:f(1
A5 )(2\ F216
R
As 19 (6)
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Nh12 Tri phenyl nethylam ne -OH Triphenyl methanol Triphenyl nmet hane

Am nodi phenyl net hane OP-C9169-PCT [d aim 14] The nel anin production

i nhi bi t oromcekdirg to any one of clains 1 to 10, wherein the conpound
represented by the general fornmula (1) is free of an i m dazol e skel eton.
[Cl ai m15] The nel anin production inhibitor according to any one of clains 1
to 14, wherein the nelanin production inhibitor has M C80 10 tines or nore
that of clotrimazole. ;{CI aim 161 The nel anin production inhibitor according
to any one of &R % 4% Al AGAEe 8RAN ERECRRNART hl Y VRFSiCoF Al Bitlor is free
of an effect of inhibiting expression of tyrosinase protein at a m ni num

ef f ect | ve2ORY S IngRahi T pihddlictevrPs oSt FoRed Jyomgithyir] mam &kt er nal

preparation for skin for nelanin production inhibition, conprising the nelanin
product i ofF i WHI%Ydr according to any one of claims 1 to 16.

X2 represents a nitrogen atom or an oxygen atom;

Y1l represents hydroxyl or amino;

R15 1is selected from a hydrogen atom, hydroxyl, and a
hydroxyalkyl having 1l to 3 carbon atoms when X2 represents a nitrogen
étom, 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) 1is
selected from 1l-triphenylmethylpiperidine (Compound 5) and
l-triphenylmethylpyrrolidine (Compound 6).

[Chem. 7]

OO
g

1-(Triphenylmethyl)piperidine (Compound 5)

®
O
9
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[Claim 18] The external preparation for skin according to claim17, conprising
the nel anin production inhibitor in an anmount of 0.001 ww %to 10 ww %wth
respect toraciigi®aPCanount of the external preparation for skin. [Claim19] The
external preparation for skin according to claim17 or 18, wherein the
external preparation for skin is a cosnetic.

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 {Compound 3), and
2~{triphenylmethyloxy)ethylamine (Compound 4) .

{Chem. 8]

{ o oH

2-(Triphenylmethyloxy)ethanol (Compound 2)

H
{ >—N_ oH
9

2-(Triphenylmethylamino)ethanol (Compound 3)

(.
{ »—0_ NH,
9

2-(Triphenylmethyloxy)ethylamine (Compound 4)

[Claim 13] The melanin production inhibitor according to claim 1,
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OP-C9169-PCT

wherein the compound represented by the general formula (1) is
selected from triphenylmethylamine, triphenylmethanol,
triphenylmethane, and aminodiphenylmethane.

[Chem. 9]

Triphenylmethylamine

H

1)

Triphenylmethanol

2,

Triphenylmethane

S

Aminodiphenylmethane
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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

MICgo 10 times or more that of clotrimazole.

[Claim 16] 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
0.00l 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.
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