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DESCRI PTI ON PROPHYLACTI C OR THERAPEUTI C AGENT FOR
ALOPECI A 5. Technical Field [0001] Thi s
invention relates to a. prophylactic or therapeutic
agent for al opecia, nore specifically, to a

prophyl actic or ther i t for al opecia
containing a seegitHc axyl oxynet hyl oxadi azol e
derivative as an active ingredient, Background. Art
10002] There are various types of a

al opeBiFl YSUCIT 145 CandHageéRetireéC ASERAT operi &Lord@reci a
senils, alopecia areats, and al opeci a of
post menopausal wonen. Many of them are not

ILfe- teni ng but involve nental distress due to
TeChn%éégI%Q%E?n appearance, and there is a demand for an

[ooolexcel l ent prophylactic or therapeutic agent for
al opecia. 20[0003] Hai rs are renewed via steps
ofhapagengntavager,laand ttel ogeprobaviacyct epr Onerapeutic
cycle of the hair cycle ordinarily requires a tine
agent s fQod? ofPCtd7 JE4Fs, SRRt L igiddvtth efOhai rPFePRY bppeld or
f owt . of hair when the tinme period is..
theraggﬁgﬁgrtg%%ﬁg%uei?gra égng?%aabn%ﬁ?&ﬁ%?ﬁﬂgﬁsE%. SPECiL Ee
arylokesetity] @xd@tied 1OoMd M ansid ¥ ofaphais vduentecafent .
i ncrease in nunber of lost hairs and a reduction in
t hi ckness of each of hairs are obsorved. Exanpl es of
factors that disturb the rhythmof the hair cycle
BaCkg?%%ng%r%ndrogen such as testosterone and 30
[0002 @i hydrotestosterone, radioactive ray, drugs such as
anti cancer drug, aging, stress, and the I|ike. [ 00041

MEnyrst aisanga Y ap i OUSy608PeENds ofaveabeaanmade shekogenetic
alopecia, alopecia senilis, alopecia areata, and alopecia of
postmenopausal women. Many of them are not life-threatening
but involve mental distress due to problems in appearance, and
there is a demand for an excellent prophylactic or therapeutic
agent for alopecia.

[0003]

Hairs are renewed via steps of anagen, catagen, and
telogen (hair cycle). One cycle of the hair cycle ordinarily
requires a time period of 2 to 7 years, but, growth of hair is
stopped before full growth of the hair when the time period is
shortened due to a certain abnormality. As a result, a
reduction in density of hairs due to an increase in number of
lost hairs and a reduction in thickness of each of hairs are
observed. Examples of factors that disturb the rhythm of the
hair cycle include androgen such as testosterone and
dihydrotestosterone, radicactive ray, drugs such as anticancer

drug, aging, stress, and the like.
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t he purpose or creation of a therapeutic agent for

al opecia, and it has been reported that an

| mmunosuppressant EK506 5 (tacrolinus), for exanple,

has a hair growth stinulatory effect in a plurality of
ni mal nodel s (Patent Docunentl and Non- Patent
cunent 1).The effect is confirmed not only in a

nage!l efcuakegegisggg L3 oy %ﬂ#}%u%%@Sif%;egd%%}%l %%aﬁt for

(0004

aut ol mune di sor Non- Pat ent” Documnent
the palrposen drai crgiomh best usidgpgwriml agee afdraalopecia,
drug-induced al opeci a nodel (Non-Patent Docunents 4
and  3had s HowevereER506dhashehe ahi ghwpirsic sl radwernse FK506
‘ eLfectg due to its i NOSUpPPr essi ve ct%on,land the%% ‘
(tacrphi™yeen BOUeTHHP tor M54t et Coplitd. Sthaplpsory effec
in a Meducedidn LEMUROSUAT 65518 a%ae@n@SDBBEmgnféralpe d Cyon-
agent 15f'or al opecia. Recently, It has been reveal ed
Patent hatocareorpound bawrd & 6f ddarutiephidr i MkBPL20€ poet g nin  a
that is bound to EK506 and has a nol ecul ar wei ght of
model 120kDaf lRRSCEGt oproREet | veigkti 6 srAnFafer2d toothae an

. of P1<506 wi.t ho [ OSUppr essi ve tion, and a. .
2utoi Bgog| L5 bFC Hot IOAT 1§ ES haUEe BEGH T olnti (Pl oREE 2lso in
hair g?swﬁﬁnkés@ h@ing)nbkmhﬁ disel 988 that-&-Ranlcef Lh8pecia

erivatives has the hair growh stinulatory action
nodel ( PaberPabectunmentub@hHewayv eimd no) r eposteregar BKh@e has the
thehaiéggromﬁh stinulatory action has been 25 nmade on

high othef i vavEves, aheetier Ugr etfranyt uncimdanoseiPrEsssive
. _about .a.rel ationshi between the.binding_activity t
actiofy ARApTErR EREPES net tRGVHAT r COf ot RSEF mGPaPBRYT that
is re@GtENI Y, idRPO®duppressive AOUEN as the therapeutic agent
aryloxynethyloxaéfazole cteri.varlves are discloser
for aB@pfPatent Docunent 11) as the conpounds bound. to
FEBP12 there is no report on hair growh stinulatory
[00054¢tion of these derivati ves,

Recently, it has been revealed that a compound bound to
immunophilin FKBP12 (protein that is bound to FK506 and has a
molecular weight of 12 kDa) has cytoprotective action similar
to that of FK506 without immunosuppressive action, and a
plurality of derivatives have been found (Patent Documents 2 to
9). It 1is disclosed that a part of the derivatives has the
hair growth stimulatory action (Patent Document 10). However,
no report regarding the hair growth stimulatory action has been
made on other derivatives, and there are many unclear points
about a relationship Dbetween the binding activity to
immunophilin FKBP12 and the hair growth stimulatory activity.
[0006]

Though aryloxymethyloxadiazole derivatives are disclosed
(Patent Document 11) as the compounds bound to FKBP12, there is

no report on hair growth stimulatory action of these

N



10

15

20

25

30

Pat ent Docunent 1: Japanese Patent No, 2925285

Pat ent Docunent 2: international Publication No

W96/ 40633 Patent Docunent 3; |International

Publ i cati on No, W92/19593 5 Patent Docunent 4;
derivé@lx‘?éé‘?‘t i onal Publication NO

Patent Document 1: Japanese Patent No. 2925285

Patent Document 2: International Publication No. W096/40633
Patent Document 3: International Publication No. W092/19593
Patent Document 4: International Publication No. W000/27811
Patent Document International Publication No. W099/62511
Patent Document International Publication No. W099/45006

International Publication No. W001/42245

5
6

Patent Document 7: International Publication No. WO00/05231
Patent Document 8
9

Patent Document JP-A-2004-123556

Patent Document 10: International Publication No. W098/55090
Patent Document 11: JP-A-2004-123557

Non-Patent Document 1: Yamamoto, et al., “J. Invest. Dermatol.”,
102; 160-164, 1994

Non-Patent Document 2: Freyschmidt-Paul et al., “Eur. J.
Dermatol.”, 11, 405-409, 2001

Non-Patent Document 3: McElwee et al, “Br. J. Dermatol.”, 137,
491-497, 1997

Non-Patent Document 4: Jiang et al., “J. Invest. Dermatol.”,
104, 523-525, 1995

Non-Patent Document 5: Maurer et al., “Am. J. Pathol.”, 150,
1433-1441, 1997

Disclosure of the Invention
Problems that the Invention is to Solve
[0007]
An object of the present invention is to provide a novel
therapeutic agent wuseful for prophylaxis and treatment of

alopecia.

Means for Solving the Problems
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W00/ 27811 Patent Docunent 5: International
Publicati on No. W99/62511 Patent Document 6;
international Publication No. W99/45006 Patent
Docunent V: International Publication No, WO0O0/ 05231
(0008 at ent Docunent 8: International Publication No.
01/ 42245

The inventors had focused on aryloxymethyloxadiazole
derivatives and searched for pharmacological action of these
compounds to find that a specific compound among the
derivatives has an excellent hair growth stimulatory action and
is free from problematic adverse effects, and thereby have

accomplished the present invention.

[0009]

Specifically, the present invention provides:

(1) A prophylactic or therapeutic agent for alopecia,
comprising 1-[2-((28)-2-{5-[(3,4-dimethoxyphenoxy)methyl] -

1,2,4-oxadiazol-3-yllpyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-
3,3,5,5~-tetramethylcyclohexanol as an active ingredient;

(2) A prophylactic or therapeutic method for alopecia,
comprising administering 1-[2-((2S5)-2—-{5-[(3,4~
dimethoxyphenoxy)methyl]-1,2, 4-oxadiazol-3~yl}pyrrolidin-1-yl)-
1,1-difluoro-2-oxoethyl]-3,3,5,5-tetramethylcyclohexanocl in an
amount effective for prophylaxis or treatment of alopecia to a
mammal; and

(3) A use of 1-[2-((28)-2-(5-[(3,4-
dimethoxyphenoxy)methyl]-1,2, 4-oxadiazol-3-yl}pyrrolidin-1-y1)-
1,1-difluoro-2-oxoethyl]-3,3,5,5-tetramethylcyclohexanol for

production of a prophylactic or therapeutic agent for alopecia.

Advantages of the Invention
[0010]

In the present invention, it was found that, among the
compounds belonging to an aryloxymethyloxadiazole derivative
that is bound to immunophilin FKBP12 to inhibit the rotamase
activity, 1-[2-((2S)-2-{5-[(3,4-dimethoxyphenoxy)methyl]-1,2,4-

oxadiazol-3-yl}lpyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-
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10 Patent Document. 9: JP-A-2004-123556 Pat ent
Docunent 10: i nternational Publication NO W98/55090
Pat ent Docunent 11: JP- A- 2004- 123557 Non- Pat ent
Docunment 1: Yamanoto, cud., "J. |Invest, Dermatol "
102, 160-164,_ 1994 15 Non-Pat ent Document 2: ,

3,3, 5ppoh e bR PO RISANOL papaa: o Ret I phtsodiaggy, Grovth

+imu2903 -Patent Document 3: MElwee et al, "Dr, J.,
° lmuDern%%}Ig{ﬂ%P, 137, a01.497, 1997 Non- Pat ent

[0011Pocunent 4: jiane at al., "J, Invest, Dermatol,k",

20104, 523-525, 1995

Since the compound scarcely has immunosuppressive action
and the like, a drug formulation containing the compound is
advantageously used as a prophylactic or therapeutic agent for

alopecia.

Best Mode for Carrying out the Invention
[0012]

In this specification, “alopecia” means a state in which
a part or whole of hairs is fallen out or lost or a state in
which a part or whole of hairs becomes thinner and shorter.
Alopecia includes, but not particularly limited to,
androgenetic alopecia, seborrheic alopecia, alopecia senilis,
alopecia areata, drug-induced alopecia caused by administration
of an anticancer drug or the 1like, <cicatricial alopecia,
postpartum alopecia that occurs after delivery. Alopecia 1is
generally attributable to a failure of hair cycle and triggered
by shortening of duration of anagen which is caused by stoppage
of cell proliferation.

[0013]

Also, “hair cycle” means a growth cycle of hairs and
includes 3 stages of (1) anagen (a period in which hair
follicle cell division occurs repeatedly so that hairs grow
actively, which continues for 2 to 6 years for scalp hair), (2)
catagen (a period in which hair growth is decreased so that
follicle is shrunk, which continues for 1 to 2 weeks for scalp
hair), and (3) telogen (a period in which follicle 1is
completely regressed and in cessation, which continues for 3 to

4 months for scalp hair). Generally, 80% to 90% of hair is in
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Non- Pat ent Docunent 5: Maurer et al., "Am 7,

Pat hol i ", 150, 1433-1441, 1997 D scl osure of the
i nvention 25 Problens that the Invention is to Sol ve
[ 0007] An object of the present. invention is

0 [ oV apeutj c us | for C
enaqeh BEOY,08a T6VEL LISLoRELhCraBEILab R plilepy 1o oo
telog&0l Vimghdhe 1ArgblemmrsThe iknventorshad1toedsedogBcia, and,

aryl oxymet hyl oxasi azol e Specifically, the present
parti¢nventy ohnpeodidesnetic alopgdia A prophytacdicf oinagen is

t herapeutjc _agent for_ al opecia, .
ShorteREir Pei hGit (20eEe8) SHIEES] 8, 424PABLABRVPARRORSS et h§air
sons 15 Fclin SRRy DBy of PAFREY. JAYSEPE. dit e 0

propoXpebhybt 3; Sl &y dn tiet Tadrethy | Cyel-0hexanol asraanatt h¥ers to
i ngredi ent; (2) A prophylactic or therapei c

thin wethed forral opecia, 15 conprising admi nistering
-[2-((23)-2-15-[(3, 4-
[0014 4 pret hoxyphenoxy) net hy1] - 1, 2, 4- oxadi azol - 3-yl ] pyrrolid

i = AAY : . : "
1??3-:_%}?{ ’uor%lzozo-ho&loae% lycllqu,tél,eg,ag-etu gtl Canet H;fl g)%l %}18?%%18‘
inclu@tsi Bhase anaunhgetiectbae fere prophy) axh8uerids eat meAtgen
of alopecia to a manmmal ; and 20(3) Ause
from Heaeghoxyphéenoxyonh Lyrjuctizm- oxadi agiolmBtatfiqpyrodl hair

dln-1-y1)- , L
growth, 1. o(i31gl uoP P2 okTet hyl] - 33 E - t efPdnet hy) oydPBhBXAROR
retar&t {0, PIduGLEpn,0f a,raphyl actic or EPEEQQ§%¢'Héving a

agent for al opecia. 25 Advantages of the invention
plural06t0dctions arldnd hehgraesent aicivensi ame deswasdfound

that, anong the conpounds bel onging to an
[0015kryl oxymet hyl oxadi azol e derivative that is bound to

'FW@”SQPiéé”iE@%Q&%@nE°o£”@hg'ErEBEyESE Qéag% therapeutic

agent for alopecia of the present invention, which is 1-[2-

((28)-2-{5-[(3,4-dimethoxyphenoxy)methyl]-1, 2, 4~oxadiazol-3-
yl}pyrrolidin-1-yl)-1,1-difluoro-2-oxocethyl]-3,3,5,5-
tetramethylcyclohexanol (hereinafter referred to as “compound
of the present invention”), is the compound represented by the
following formula:

[0016]

Chem. 1]

QY/N\O
F N=
0O
O. : :OMe
OMe

(
F
HO

o
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30activity,

1-(2-((23)-2-(5-((3, 4-di met hoxyphenoxy) nethyl]-1, 2, 4-

oxadi azol - 3-yl ] pyrrolidin-1-y1)-1.1-difl uoro-2-oxoethy

I1- 3,3,5,5-tetranet hyl cycl onexanol has excel | ent
[0017Eair growth stinmulatory action. [00111 Since the

onpound scarcely has i nmunosuppressive action S. and
thee! 'C%%Poﬁngr ug; fofmul atdoncgontai ning, hhe compoundy n

i s advantageously used as a prophylactic or
Examplherlapetit TB-Agent4 0238 Dpeacda.obBasthahde ffrom Gatd yidghod

. out the Invention 10[ 0012] In this _
disclgpegi fiicaticorubldlcopesina’ o mearish el st @eeciHoathi €h Bxamples
whol e of hairs is f out or |.ost or a

t L .
descr {Baile 14 whi ciit @ Part GPEROTE-0F ohai rs eBomeshe  FKBP1Z
rotamEEEnﬁ@fhi%ﬁ@o%ﬁ}oré@fivﬂfpsf' dHANCLYAESunPUL N e present

particularly imted to, 15 androgenetic al opeci a,
invensébor i hedtsal @petia talcopetild cseniohi.s, al opeci a

areata, drug-induced al opecia caused by adm ni stration
[0018f an anticancer drug or the like, cicatricial

eci a, postpartum al opecia that occurs after .

GeFF e e RS e e Te R cRErurrt e Pt ko grist as
variohdl 1341 0kshai racygl e jand, {4, gger ed, .20 Dy, 1hert eni NGy gs,
of duration of anagen which is caused by stoppage of

hydratel bfptiot i deraturoh.i{ QEX11Al so, '"hair cycle" neans a
rowth cycle of hairs and includes 3 stages of (1)
[0019gnagen (a period in which. hair 25 follicle cel
diyvi si.gn r.s-.repeatedly so that hairs gro .
dyrshen geaugicepsat edly s thal haLLS BB erle o
therapahfi¢, af@dt cabagenopacperiQdchh wWhkehnhak hvBhoYeh Sa an
decreased so that follicle is shrunk, which continues
oral fropntg,te 2awseksdor scale bai r) lcard (Buttel ogen (wew of

i eriod in i.ch follicle is 30 congletel re%{essed
Pointandid cessaten" WHItH CUmatmids For o fegted area, easy

administration, reduction in probability of systemic adverse
effect, and the like, a preferred dosage form is an external

preparation. Also, since the compound of the present invention

'has a 1low probability of systemic adverse effect, it 1is

possible to use the compound as an oral preparation.
[0020]

It is possible to prepare the prophylactic or therapeutic
agent for alopecia of the present invention by using the above-
described compound of the invention, a known carrier, a
diluting agent, and the like as required and by forming into an
appropriate pharmaceutical composition. More specifically, the
prophylactic or therapeutic agent is wusable as the oral
preparation such as a tablet, a powder, a dispersant, a granule,
a liquid, a capsule, a dry syrup, and a jelly as well as the

external preparation such as a liquid, a lotion, an ointment, a
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4 months for scalp hair). Cenerally, 80%to 90% of
hair is in anagen; less than 1% of hair- is in
catagon,. and the rest is in telogen- Abnormality
occurs in the hair cycle in al opecia, and,
R§{§i§U|§gg i n androgenetic al opecia, the period of
anagen 5" %hort ened so that anagen shifts to
0o21catagen/tel ogen before hair 5. grows to thick:
[ fata \ . . \
term nal hair, thereby causing an increase in
propartsi onaof teel ogemnbaitrtss apdophghangecf rram teengraltic
hairs to thin sea ins hairs. [00141 Further
agent " pk@phyAladEcd cor ofhefBpeul s Ayent TG talo¥pedrar thp oral
i ncl udes. t hose havi. at._ last, o f (1) in ti.aon of
prepa Ll e L A ot ORet BOgeRienatr S bt Rt b g suon
as viBhhm atiemofahald  hewhh nd@-iexkensenref anegemces,
and (43 i nni kdtion, retardation, or decrease of hair
vehicless, aHd téhisestheand,ng alqeiraldrtts,act$osserahiong thgents,
~above actions are desired. 15[00151 The, active
thickepfredrepttof EREVPHOPRYIACREEIBF  t ReFapEBET et Hyentdents,
. ..for alopecia of the sent Lt ' whj is. |--]2-
oinasy§( JH8RFE ¢ SlpkpBaRLgpCibakTUeRiagls, kBl u! abacs,
colorZng4ayexaddi, &1 ®rdingd agents, surfactants, plasticizers,
yi I pyrrolidinel-yl)-1,1-diflunro-2-oxoethyl]-3,3,5,5-
and f20gtetcasethylreycliohenanthifhereilnabtévrer efidr pedntotasive
" conmpound of the present invention"), is the conmpound
rangef ephes et gt by e ¥ g% G Foor il €[ 0BT6Y Lt Bhem 11
(0022 0017] The conpound is identical to the
onpound di scl osed in Exanple |I of JP-A-2004-123557
and abiai pabke 1 omstihg mMetdogrdipsgliasedci ot heherapeutic
publication or nmethods described in Exanples S .
agent ddsgr | eabd@itar ofn v spspeeit | ¢avieonionl g6, the external

FEB1) 1. 2, rot amase i.nhi bitor ctivity of the copmpound
Prepatf iy pfbodAt HRRI o SHdA serosed e ngdd FPoes tsucn
as sdﬁ”Qhﬁ%@tiﬁ@luh?ﬁ&a)l,3—butylenéghgc%qqpoé@ﬁaﬂglJ:hﬁethanol,

present invention can exist as 10 vari ous

purifselivatesrAl sod ithei evwkef appkecabilvéy tlacdnugsg paraben

hydrate of: the conpound is useful . o ,
and the like, disinfectants including hinckitiol and the like,

pack,

oils such as white petrolatum, squalane, paraffin, and the like,
esters such as cetyl 2-ethylhexanoate, cetyl caprate, glyceryl
monooleate, and the 1like, silicon derivatives including a
silicon resin, silicon o0il, and the like, surfactants including
polyoxyethylene hydrogenated castor oil and the like, gelling
agents including a carboxyvinyl polymer, polyvinyl alcohol, and
the like, pH adjusters, antioxidants, and coloring agents as
required within qualitative and quantitative ranges that do not
impair the effects of the invention.
[0023]

An administration  amount of the prophylactic or

therapeutic agent for alopecia of the present invention to be
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[00191 It is possible to adm nister the
prophyl actic or therapeutic agent for alopecia in the
present invention via. an 15 oral route, a parantera
route or a local route. In view of points such as

I.rnct 1 nji.strati to_ affected.area. eas
prOdugfgrﬂq%ss?C?é%&o%eaﬁeﬁﬁgp‘fel o no° p?%l—%g%ﬁ?gt ?%f)rg%? efPcPody
weightdvelges ebkectinqardet herki ke, sapprelerredidosage fignm 17y,

is an external preparation, Also, since the conpound
in thef ddwe priesenitng nventéome2t]l hassedadwon, the preparation
probabi litysystem ¢ adverse effect, it is possible to
contagde t he'eonpoliRauas arPfor afnprepiraendn jroozojion in  a

It iS.possible reparg, the, prophyl actic .or
Conceb%é%gégﬁtﬁg ggghﬁlgoﬁgaﬁgbe%?%.%ﬁ :QéeiéQﬁﬂﬁﬁtered PHES LS
severkaveniiean by using the abgyecah,depgribed, coppound.of +,

the invention, a known carrier, a diluting agent, and
hair tray Ibekebasitr 8q00P6d and4ibygf onfyi ngeefiananlan about 0.01 to

appropri ate pharmaceutical conposition, More
1 mg/§:8‘ecifically, the prophylactic or tnerapeutio agent is
[0024Bsable as the oral preparation such as a tablet, a
owder, a dispersant, a granule, 30 a liquid, a

capsuhe, casdryrsysuly and ardelgye@sceldn asi the 100 ng/kg

external preparation such as aliquid, a lotich, an
of thei womeptindacfpabk, pandent cieamt No21]s used pdm ddve for an

case gf sing the prophylactir or therapeutic agent
adultyq a oﬁgﬁ aPbFPEhet priesemt FHUEM TR s théecorp a@everal
; p a ion, it is possthle to add other known
tlmesa?%?t?% S such as vitanmins, amino acids, herba
[0o025nedi ci nes, natural substances, vehicles, pH adjusters,
al gef aci ents, suspendi ng agents, thickening agents,
sélnbid i ppAglabents, wWisi ategrativey agentdiei ndifngnother
agents, lubricants, .antioxidants, coating agents, 10 |
prophd3BRE Tk B G | T Hgercs, SSaPPACE adte, conblnation
with RIRSLEGHZSIM 8] cheaQlANGES. amyafuided. Milbles of the
gualitative and quantitative ranges that do not inpair
drug tthe eéf ecks! afn t hembiwent b@nin0022k, | mithencaseiffited to,
, using the prophylactic or therapeutic 15 agent fOr
minoxafdpectansftehedpr edert thaveatfon &5 ahe aoxtengsl use with
pr ation, it.. Qs possible to d ot her known
drugsyy |%%Ve§m£uc%n%%ﬂ%%lv§ﬁ%§ i AEPU ngagent/‘%alr IS BONERe
vasodlldthutyl eneglycol , gfhaneloqaBt banolyopuri fi ed Waleforine
an the |like, preservatives including paraben and the
deriviahéeesdi simif dot@mtisid Inclageinng, hi aokitinhalaangdtéhe agents,

li ke, 20 oils such as white petrol atum squal ene,
thyrobd, af RPHIORGId 195 1Ke, VSsst er BT8HERTASNEARY| agonists  or

- | h c I te l.yceryi .nqonool eat e,
antagéﬁgg?%é ?%Egggég?ic%%gd%gﬁgé|%ﬁ§§%ﬁﬁﬂ3ﬁ%%%?l§%ﬂlicon
resin, silicon oil, and the like, surfactants

I ncl udi ng pol vozyet hyl ehe hydrogenated castor oil and
Exampghe |ike, gelling 25 agents includng a carboxyvi nyl

ol ymer, pol yvinyl alcohol, and the like., pH
[0026£djusters, anti oxi dants, and coloring agents as
r j L1 hi ualitative uantitatiye ranges :
tﬁggégggﬁﬁ%£ingg?r?¥%§£%¥ﬁé%$§ggﬁ(% éw}gieﬁ j groTribed in
more 4002713 by using synthesis examples, preparation examples,

test example, and the like, but the invention is not limited by

these examples at all.

()
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30An adm ni stration anount of the prophylactic or

t herapeutic agent for al opecia of the present

invention to he produced as descri bed above can he

adj usted accord.ng to body wei ghty age, sex, and the
[0027Like of a patient, Mre specifically, in the case of

sing the external preparation, the preparation
SynthéQ@Eatﬁém%ﬂ§ conpound of the present invention in a

concentration of 0,0001%to 20% and can be

atdnbogist eredi ongestsab9everal ptroaaseperhdayompound of the

application amount with respect to hair may be about
preseQt00boEntte A nghcnicppedarabl yidbouth®, oragciipp24pethod

. 10ln th j h [ ti 1tp, 100
atocL gD She 2ReaBh L5h0gst he Lot Brepgratlon; o Rt 0unie
by a Mé@ﬂoaeaeggy-géﬁ @y adul t, and the preparation is

adm ni stered once to several tinmes per day. [0025]
[002815lt is possible to use an active ingredient of

anot her prophylactic or therapeutic agent for al opecia
syntheaigontsifnat Lon2 wi tﬁSth%-_t%@_Mﬁ@ﬁﬁmw
1,2,4L§%gaié€$¥—§¥§il&f%&éﬁaéiﬁa#Ugﬁﬁlf?}Péif;@grBQZ—oxoethyl]—

3,3, 51 bDasterhdeny Aok the kiks: Al'so, conbined use with 90
— —drugs sucit as another farr. grow h agent/hair
[0029%testorer, vasodilative agents, antiandrogeni e agents,

cycl osporine derivatives, antibacterial agents, _
(1) CaROEYIRPSANHRL 6F Y- B &1y By ois 1 g Kealigdae1-

Carbogrgs%gglandln agoni sts or antagonists, retinoids, and

pmes is possihle, 2,5 .F..xanples 10026]
Heyek-palt 8kind heyaresendridventiongwi bl shepdescahbedodium
in nore details %y usi ng synt hesi s exanpl es,
carbopaéepar(atlon, exam exl)30v¢estadkahpt @, aandxeHe sbilkélon of
but the invention is not |limted by these exanple% at
t—butgﬂ“?S)T?O@zqgogx¥%¢%%§%p%5&ﬁﬁﬁﬁpoxylate (150 g, 0.76 mol),

water (700 ml), and methanol (700 ml), followed by heating with

stirring at 100°C for 5 hours. After the reaction, methanol
was distilled away under a reduced pressure, and water (1500
ml) was added, followed Dby filtration and drying of a
precipitate, thereby obtaining a colorless crystal (88.4 g).
Chloroform was added to the filtrate, followed by washing with
saturated saline. After drying with magnesium sulfate, the
solvent was distilled away under a reduced pressure to obtain a
colorless crystal (77.4 g). The total amount was 166 g.

[0030]

'H-NMR (200 MHz, chloroform-D)

0 ppm 1.46 (s, 9 H), 1.75 - 2.43 (m, 4 H), 3.24 - 3.56 (m, 2
H), 4.12 - 4.72 (m, 2 H), 5.30 (m, 1 H)

[0031]

(2) (3,4-dimethoxyphenoxy)acetic acid
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Though it is possible to produce the conpound of the

present ilivention. in accordance with the production
nmet hod 5. disclosed. in JP-A-2004-123557, the conpound
is al so obtainable by a nethod descri bed bel ow. 00281

.S, Of
fyggggfgés-ZF?E?P??E?ne“ﬁggypﬁgnoxg)%%tthﬁ)l,fnd Sty L
bromo4c@¥atdk azobt 3gyl bpyur @idiyi Areke added to an acetone (3000
)-1, 1-di fl uoro-2-oxoethyli- 10
ml)  8pBubisnatrt ramethyl-cliciedmexapoknoll0029P0(1Yy, 1.95 mol),
t-$ot I-21](Z)-an1no§%¥droxyinino)nethé yrrolidiue-1-
follogg hB&vFE?Erfﬂﬂréﬁy@ r neChydr 8RS i d ugieeua9thyssethyl
bromoggé£a@$d gQQHP”‘ S QﬁﬁRﬁPa%§1916%a%"a%d%%,"“k%lf@%ga by
dto m 0

adde xed’ 'sol ut’ion

stirri@puiy: L(23) -2yl Eul opyrkol i ifhitercl- casboyxy! at-enbddhate
g, 0,76 nol), water (700 m ), and nethanol (700 m),
(33.1fol | owed8 byo heatasiaddad, stolrrdweyl aty 00C fiorg Bthedfs, for

After the reaction, nethanol was distilled away under
2B hSuFéducgahﬁie $GFe2cahd that'er - 1500 U M8 )MWals Arfleddded,

foll by fjltratd ryi of a precipitate,
sl oy R e o PR eg e el a e 55
[0032Chl orof ormwas added to the filtrate, followed by
washing with saturated saline, After drying with
nelgmeskanticul fageidt Wessolatentnewas ai st cbbed tamagrature,
er,a reduced Eéessure to,obtain a 25%olorless

_Ad pgpgé?évmo??ﬁbO%ﬂ tBeal “at "Mt “%as?166G2F6030] f2H OWed
oy s[RI DL SINETGL] S48 )1l
under (M 2rdducdal 3@remsutel) B8OEOOBE] d2aiiry a brown oily
substégégeaqgévq;fpbx%&scgéégoggI%olution (550 ml) of sodium
hydroxide (195 g) was added to an ethanol (1100 ml) solution of
the thus-obtained ethyl (3,4-dimethoxyphenoxy)acetate crude
product, followed by stirring at a room temperature for one
hour. After adding a concentrated hydrochloric acid (440 ml),
the solvent was distilled away.

[0033]

A precipitate was filtrated and washed with water to
obtain a 1light brown solid matter (335 g). Chloroform was
added to the filtrate, followed by washing with saturated
saline. After drying with magnesium sulfate, the solvent was
distilled away under a reduced pressure. Recrystallization
from ethyl acetate/hexane was conducted to obtain a light brown
powder (33.1 g). The total amount was 368 g.

[(0034]
'H-NMR (200 MHz, chloroform-D)

O ppm 3.84 (s, 3 H), 3.86 (s, 3 H), 4.64 (s, 2 H), 6.37 (dd,
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Pot assi um car bonate(405 g, 2.93 nei)and et hyl
b- onbacetate (391 o, 2.34 nol) were added to an
acetone (3000 m) solution. of 3,4 -dinethoxyphonol.
(300 g, 1,95 nol), followed by stirring at 600C for 4
our.s,, Subsedue Iy, yI bro etate (3
S 5?) 868? Wag ggd)d’ed gll v(/ed“rTbgDQ& tPrl ngl( aﬁ')GSC for
J=8.74, ﬁzhoyr§ Fug ther b@hﬁyh_b{onnacetato (33,1 g, 0.198
nmol | was added f ol 1 owod by sti..rring at 65nC for 2,5
0035hours Et hyl hronoacetate (33 1 q, 0. 198 nol) was
added, follomed b stlrrlng M for 2 hours.

(3)  10[ 00%2Putyl (25) The $pb%¢4rﬁﬂm€tth0&ﬁymmwémitﬁéé_ré%_

epperat ur and pot assi ar bonate was
oxac g PR n LR B P S T ABaSE "oy e st 1 ng avay
the;: sehyenhi and excessiyve etiyl) hr.amacetate Undeliodororm
reduced pressure, thereby obtalnlng a brown oily 1S

solutsabst ance (2485 g), Amlaqueous s6l utiont(-b5@yi(Rseft2-[(z2) -
sodi um hydroxi de (195 e) was added to_an et hanol glloo
amino phydggr it P bre lgte thel BhistbtHinfed -eepppxylate

d hox d
139 {0t Y TeLUBIVELNEAESL L, ST BLoduely of ol el

1- hydﬁgﬁyﬁgnﬁoﬁﬁﬂéﬁwiéa&ﬁﬁohpméé@§h|QMBCQQCIQ éﬂ4%dm) éKB 1-
the solvent was distilled away. [0033]

ethylpBeddeim@thy&&mindprqnyiﬁQﬂanMxﬂmmdaMMYdmwnm&onxde (347
obtain_a light brown solid matter %?35 g). Chl oroform
9, l.gds R8ded GG t HRef Nt eSOt 6PY Bthe YbysWa%lPﬁ% @t f room

tempegﬁﬁﬁét 223 N Tlﬁigés? #ﬁgglawa

esj um
ate, the solvent was undg ehlMsolvent,

ethylr eguged PressureideRecr yst abléz atdyonyd siom et kmlth water, a
acet at e/ hexane was conducted to obtains |ight brown
saturpoader a(q:gl:eaOMSg) .SCFhHeint ot eydammanml@% gso}@oB4}, 30and

1H NVR (200 NHz Chloroforn¥ J:8, 7,2.66 Hz, | ,
satufiﬁ °g. ef(ldnﬁ 23 641G | PX IR , %fﬁk@{ Yikh mpgnggium
sulfaggr Sthd Hlo100301 &a§)tdl§%ﬁﬁied away under a reduced

21 di met hoxyphenoxy) met hy
pressexadi azekebyyidipyrirolrigli ae-ckecar boxyvdadte as a brown oily

Triethyiam ne pin g,nol) was added. to a chl orof orm

substapeat ohf LY); Jv) t - but vi(23)-2- (CZ)-
0036gmno(hydroxwmno)nethyl]pyrrol|d|ne-I-carboxyIate(31
1.39 nol), (3, 4-dinothoxyphenoxy)atetic acid (369

QThé-zﬂuﬂglbroduct (389 g) was heated to reflux in xylene

(d,

g,

(1000 ml) for 6 hours. After distilling away the solvent,
ethyl acetate was added, followed by washing with 1 mol/L-
hydrochloric acid, a saturated aqueous sodium hydrogencarbonate
solution, and saturated saline in this order. After drying
with magnesium sulfate, the solvent was distilled away under a
reduced pressure, thereby obtaining a brown oily substance (257
g) .

[0037]

ly-NMR (200 MHz, chloroform-D)

d ppm 1.04 - 2.43 (m, 13 H), 3.34 - 3.71 (m, 2 H), 3.83 (s,

12



10 1- hydrexybenzotriazole nctnohvdrate (245 g, 1.81

nmol .), and 1-

et hy1- 3- ( 3-di met hyl em nopr opyl ) car bodi i m de
hydrochloride (347 q, 1,81 nDI) for one hour, followed

by st a roon1t r or er
3 8 rd.m% | Firg ey free Lerper BT (01 % lous. AL e
JJ%EO' 2by64m@§£1' thevaie{ aJi§ é@tmatdeﬁquaowﬁ (d,
‘um’hydrogencar onate sol uti'on, ‘and saturated
J=8fﬁahhneﬂ m)this order. After drylng\Mth magnesi um
sul fate, the solvent was distilled away under: a
[003%]educed pressure, thereby obtaining a. crude product

(4) S a rQun. N ubsta ce § B l,( ;9036Loli S0 -Tell =

1,2, 24:ene {A0Q00 n) for 6 hours, After distilling away
——"the sotvent, ethyl acetate was added, followed by

washmﬂgmmnydrbcmnbkhhyde@d@V@mmqlacedetateatuﬂéoedml) was
g%eous sodlun1hydregencarbonate 25 sol ution,
addedsgtqrat edt8ali reetatehi(d 56 der), wlﬂéﬁfl%ﬁy@ﬁgtmptlﬁyl (28)-2-
n sulf nt dIS way
393%rlgw SHIE ﬁ&nggﬁF%QI eﬁeégioﬁFg naZO % br own
yl}pyq_‘ﬂd’lﬁﬂbl%t—aln%%r(b%@( l7a)t(8 %3&'1 g'3 86 .(s, r@oﬂ) #19%wed by
1H, : 46 (dd, 3-6/79, 2,64
stlrﬂing:bﬂﬁa ﬁb@M-Kehpeméh&%bkﬁorl4km5y§7 JABLZ9 HEditgHyater,
[0038][ (4) genoxy)nethvai-3-[(2-]-by5rolidg 1,2, 4 ,
washirgadith, 26hgl acetptifl Wahy dedhieice aaid/ 8ERyFalization

acetate (750 nl).was added n e
was ?eg QL ué % g%ggbuty?€22§%0 %ﬁg% %’%Bih%lon. Ethyl
acetatd ”ﬁb@ol¥ﬂm§foxf%lqﬁhﬁ¥i b¥, %ﬁﬁﬂﬂgﬁﬁdM§t§9|wa§ery 1l hfter
pyrro OH ne - ] carbox yla tie ( 311. g, 0 .77 nol ) ,

dryirfoplvowednbynssivmi agifatea Manaqinﬁnﬁuwn@ ﬁ@ﬁtnldedsaway
. After adding water, washing with eth ,acetatg
underbe@foFﬁgdcegndpﬁ%EFPaﬁrza?? eV&s §PW§ aoily

0.9 ueous sol ution. Et hyl acetate was added
subsé%ﬁ o%@%ﬂbéﬂWashing wWth water, After drying wth.
roo3zgmgnesi um sul fate, the solvent was distilled away

under a reduced pressure, thereby obtaining a brown
'H-NM8i |(¢09ubszancelp1860gh-Dh0039[ 1, 9HNMR (200 MHz,

3 ppnghggag rg1g55136§ngﬂHz 2.5831 8?52 %mtb2 ﬁ)?83184 (s, 3
H), 3.86 (s, 3 H), 4.39 - 4.46 (m, 1 H), 5.22 (s, 2 H), 6.47
(dd, J=2.64 , 8.79 Hz, 1 H), 6.64 (d, J=2.64 Hz, 1 H), 6.77 (d,
J=8.79 Hz, 1 H)

[0040]

(5) difluoro(l-hydroxy-3,3,5,5-tetramethylcyclohexyl)acetic

acid

Under a nitrogen gas stream, 1,2-dibromoethane and
trimethylsilylchloride (3 ml each) were added to a
tetrahydrofuran (500 ml) suspension of a zinc powder (59.5 g,
0.91 mol), followed by activation. Subsequently, a

tetrahydrofuran (200 ml) mixture solution of 3,3,5,5-

13
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H, 3.85 (s, 3 H, 4,39 - 4.46 (in, 1 E), 5.22 (8, 2
H, 6,47 (3d, J=2.64 , 8,79 Hz, 1 H), 6.64 (3, J=2,64
Hz, 1 H), 6.17 (d, J:8,79 [0040] (5)

di figpro(1-hydrozy-,"57-tetranethylcyclo' racetic acid

oo IPELSS PR ot WIS 1
seonol SEBYORELELeD, (500 ) suopsn ol BLBc,poMShoin,

follo'lileﬁ r}ayretr’(aeltqy@l otbexanenek 108¢gx 0.37.0mho)andet hylrrer  the
br onodi fl uor oacetate (1570,77 mO0l. ) was added by

reactH@@pplangsatfl@)rral‘cﬁﬂéda@yeheat iamgond umefdhixorfigie 3sdlution was
hours, After the react on, a saturated aquequs

added g i urh bl GIPAE SSGIGE: oR s BOURRE dife t Ka ininated by

i R N

waterwaies anksaitiat edisald.ne. After dwiRg WitiRh magnesium
magnesi um sul fate, the solvent was distilled away
SUlfaEﬁdertbere@@b%ﬁht-pnessur@&stﬂk&&ﬂn/ambwalnmdgra yel lreduced

bstance 201 ¢ of 10_et hyl 9
pressfyed BHER:08, breriih rYEHe’PWhW kyErBREzyTe) (201 g) of

ethyla&§£2%§ﬁ%1%gg{oxfa% (i% g QQH%%g% &hﬁ&gggh%ggQBL%%£%te.

[0041an et hanol BOO ni) solutlon of the thus obt ai ned
compound. (201 q) followed by stirring at a room 15

tiélhp@%aww% ff@lrutzusl hotitG mf)it erf dicstiium hygrawaget Hé2.0 g,
sol ent

h d hl dde d
105 By acetg eﬁas u%?ﬁé¥3§ﬁﬁﬂacz$%¥?§%gdSﬁauﬁggm.ﬂf the
thus-dhEdi sak uEaheshsal 761 & t ek di yiag M@tgtf?gfﬁ TUM 2 room

sul fate, the solvent was distilled away under
temper@ducedpresSsiir eputher ehytobt dintnylangohwtl esie solvent,
20solid. matter (169 u) ( 0042 1H NWR (200 Mz,
6 moldfi-dpskaRipyie p@%@ 92 aadgef) , andpethylipatates was

furthéﬁ Jd&%%ﬁ %lobw% b&brWEShln wf%ﬂ sé@urated saline.

After drying with magnesium sulfate, the solvent was distilled
away under a reduced pressure, thereby obtaining a colorless
solid matter (169 g).

[0042]

'"H-NMR (200 MHz, chloroform-D)

d ppm 0.97 (s, 6 H), 1.10 - 1.71 (m, 6 H), 1.23 (s, 6 H),
5.55 (br.s, 1 H)

[0043]

(6) 1—[2—(28)—2—{5—[(3,4—dimethoxyphenoxy)methyl]—1,2,4—

oxadiazol-3-yl}pyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-

3,3,5,5-tetramethylcyclohexanol

Difluoro(l-hydroxy-3,3,5,5~tetramethylcyclohexyl)acetic
acid (177 g, 0.71 mol), l-hydroxybenzotriazole monohydrate (104
g, 0.77 mol), and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide

14
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(6)1- [27 (2S) -27: 5- - . 4-dinethoxvptihnoxy)

met hyl : | 71, 2, 4- oxedi azoi-3-yl ) pyrrol idin- 1-yl )
-1, 1-di f luoro-2-oxbethvi I -
3,3,5.5-terranet hyl cycl ohexanbi D fluoro

hydroggﬁar?§97%b§80g710ﬁ%fﬂmiﬂnEt1%% % C|Ohexy|8%é%%%%ggm3?900
ml) ?BBQW%FN e 304 B_773 r@lalr%e%ﬂﬁ('#p&%tnwya;%gﬁyér]l 35002s)

di met hyl ani nopr opyi]j car
pyrro(148ng2-0] 771 ) )-werel added {os@ ghl ar.afoorm (9006l ) owed
solution of 5 -[(3,4-dinethoxyphenoxy)nethyl]-3 -[(23)
by stpyirisid dith a2 zadn tamperatexadifazolie {(A80s (4, Ddf590ro (1-

hydroma?33 f%%?%\%g%bﬁ/ %rl g, at %ro%@ltcegg%at yregfor 4 o
mol) ﬁégr@ﬂ?EHXkoﬁ%%g?ﬁ?o%%ffgﬁé%yﬁﬁiIsé}ﬁ.ﬁ} f?ﬁoahpnqoﬁrs

was further a owed rring hou
AfterAftther tchetrieact itor, ddiersnl ven &%@tiﬂ%&d|éﬁﬂyﬁmaud ethyl

and ethyl. acetate was added, followed by washing with
acetapgt ewaanoﬁ@@bturf@tlé@w@q’uebus swodh uny hydridyencdrbonand a

t d d 0 th
satur 3Bl nleB08 ShH N R b A ene by S By PaoRyd drving

with &8%h¥%1§ﬁeééiﬁéggxanﬁﬁatféé%&&@'%d% @ﬂf%ﬂé@ E&'Sl ica-gel
stance (156 gi 00441 1H MWR (200 or of orm
chromaEbgiSprﬁ]6t82i1a&&¢hleyh63hn6)9&p0&ﬂﬁk&JiGiay63low oily
1, 22, 1 24(s,rota]l. EH),1.91 - 2.42(m 4 H), 3.60, 3. 84(s,
substeBeg] é§6|gb 3.61,3.86(s, total 33), 3,68 - 3.96
[00442 1 H, 405 433 (m 1B), 520,5,22(s, tota
3), 5 39 - 5.49, 5.58 - 5,69 (m total 13.), 6.44
'H- NME(dpb!oo] 1\&1279,cha_oQ%f'd'ém byH), 6.62 (d, 203=2.54 Hz.. 1
H) , (d 3=8,79 Hz, 1 H) 0045] Preparation Exanple
3 ppml Ldlﬁﬁh 1 XF&SnUKmlloﬁ) 99, 5%0ethanob76s59 Ebtal 6H),
Benzyl al cohal 0, 4 g Cbgpound of2the present invention

1.22,[.g41s, ~total &H) (m, 4 H), 3.60,3.84(s,
total 3H ), 3.61,3.86(s, total 3H), 3.68 - 3.96 (m, 1 H), 4.05
- 4.33 (m, 1 H), 5.20,5.22(s, total 2H), 5.39 - 5.49, 5.58 -
5.69 (m, total 1H), 6.44 (dd, J=8.79, 3.08 Hz, 1 H), 6.62 (d,
J=2.64 Hz, 1 H), 6.78 (d, J=8.79 Hz, 1 H)

[0045]

Preparation Example 1

Lotion A:

(Formulation)
99.5% ethanol 76.59 g
Benzyl alcohol 0.4 g

Compound of the present invention lg

Polyethylene glycol 400 16 g

Acetone 6 g

l-menthol 0.01 g
[0046]
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Pol yet hyl ene gl ycol 40016 g Rcetone6 (

?r, 1-nmenthol. OAT g (Preparation Method)

Pol yet hyl ene gl ycol. 400, benzyl al cohol, and acetone
were m xed, and the conpound of the present invention

(Prepd tgggqg1§8xgnd di ssolved into the mi xture by

i rring, % et hanol and 5 1-nmenthol were added to

tﬁ@i?@ﬁﬁyﬂéhe £l Jened ooy iﬁi*ﬂylnglkgheﬁtahﬂdaacetone were
t ransparent Iotlon (0047] Preparati on Exanpl e

mixedLoahdnthG( Iéonmluatil orf) 9% @&eeidwanmlrﬂ&rﬁlmm afddde to
esent. invention 1 g Progylene glycol- - 9
and d{@?%h’(%hym%xyhﬁl Ueneyoeo YqSISPmngred-‘)%\afierq@stol and

]:ﬂmnéégwskegpr%%%r%“ﬁ: tBﬁéé%Pgﬁé 59118we80%% é%lrrlng to

2 present nven
obtal@nQE%ﬂngggygkﬁijdg$%ﬁ5%bthanol fol | owedby 20 anThi s

solution and purified water were
[0047]
Preparation Example 2
Lotion B:
(Formulation)

99.5% ethanol 70 g

Compound of the present invention 1lg

Propylene glycol 549

BHT (Dibutylhydroxytoluene) 0.05 g

Purified water 23.95 g
[0048]

(Preparation Method)

The compound of the present invention, propylene glycol,
and BHT were added to 99.5% ethanol, followed by
stirring/dissolution. This solution and purified water were
mixed to obtain a transparent lotion.

[0049]

Preparation Example 3

Lotion C:

(Formulation)
99.5% ethanol 79 g
Acetone 11 g

Compound of the present invention 5g
1,3-butylene glycol 5g
[0050]

(Preparation Method)

16
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m xed to obtain a transparent |otion, (0049J

Preparation Exanple 3 Lotion. C : 25(Fornul ation.)
99. 5% et hanol 79 g Acetone Conpound of the present

invention 5 ci 1,3-butylene glycol5 g [0050]

i Met Th d. of t .
RS RPRPROBRC Pdn i1 RT9SBhEy| SHETGLobolirbr b AaaiEYLene
glyco% gri@g\%'e tt%re% §QJ Ut ﬁ?é@&rggsg(}(%fﬁgﬁnglf anf saCelQng, 51 and

y stirring

I ssol ution, thereby obtaining a

acetoti¢ ansparentd| oyi 60irf 00511 Psepar adri OncHxad P} eodtaining a
Lotion D | emnnl" (Formul ation) <M xtura Sol uti on A>

transpppolyskeblate 801 g Serbet ha40 tetraol eot el
(00513 vceryl Steorateq Stearlc acid0.5 0

Preparation Example 4

Lotion D (emulsion):

{(Formulation)

<Mixture Solution A>

Polysorbate 80 lg
Sorbeth-40 tetraoleate 1.5 g
Glyceryl Stearate lg
Stearic acid 0.5 g
Cetyl palmitate 0.5 ¢g
Compound of the present invention 2 g
Squalane 54qg
Methyl parahydroxybenzoate 0.1 g
Propyl parahydroxybenzoate 0.02 g
<Mixture Solution B>

1, 3-butylene glycol 5gqg
Carboxyvinyl polymer 0.1 g
Purified water 83.28 g

[0052]

(Preparation Method)

54

The mixture solution A and the mixture solution B were

heated to 80°C. The mixture solution B was added to the

mixture solution A, followed by cooling to
obtaining an emulsion.
(0053]

Preparation Example 5

Shampoo:

17

40°c,

thereby



N

Cetyl paimtate0.5 a 15Conpound of the present.

i nventi on Squal ane Met hyl parahydroxybenoat e Propyi

par ahydr oxybensoate <M xture Sol ution 8>

201, 3-but vl ene gl ycol Cnrboxyvinyl polymer Purified

ter [,00521 (Preparation Method) 25The m xture

(Form%ﬁﬁ&%ybn A and the m xture. solution B were heated to
80G. xtihe: Mot urigsabuti on B was added to the m xture
solution. 14, followed by cooling to 40'0, thereby
abt isd triang lam ienullsiueyl 005428k Prepayaji on Exanple 5

ShamPoo . ) nul-- <M xture Solution A> Triethanol am ne
| SR 0 rSydi mathadesynorseRyPaAT-Aopr opi onat e Coca
kdepropyi beta toe sso opyl ....Sosfearate Conpound of
the present invention ,othenzoate g

Cocamidepropyl betaine 25 g

Isopropyl isostearate 2 g

Compound of the present invention lg

Ethyl aminobenzoate 0.05 g

<Mixture Solution B>

Hydrogenated soybean phospholipid 0.2 g

1,3-butylene glycol 3 g

Purified water 33.75 g
(0054)

(Preparation Method)

The mixture solution A was heated to 70°C and added to
the mixture solution B that was heated to 70°C. The mixed
solution was stirred and cooled to 35°C, thereby obtaining a
shampoo.

[0055]

Preparation Example 6
Tablet:

(Formulation)

Compound of the present invention 2 g

Lactose 12 g

Microcrystalline cellulose 10.8 g

Low substituted hydroxypropylcellulose

4 g
Hydroxypropylcellulose lg
Magnesium stearate 0.2 g
Purified water 12 mg
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<M xtur, Solution B> soybean. :Sosphoiipi.d0,2 1,3
Purified water [0054] | b(Preparat ton Method) The
m xture solutionwas heated to 70c and added to nrc
solution B that was heated to 70" (1. The m xed sol ution
[0056£as stirred and cooled to 350., thereby obtaining a
hanpoo, [0055] Preparation Exanple 6 Tabl et:

(prephfFatnuhatibeR)qConpound of the present invention
25Lact osel2 g crocrystalline cellul osel0,8 - Low

sUbst bbuvedliydeoxypnopydced | st@se: 4@ magnesium stearate
?{ydr axypropyl cel | ul osel g 30Magnesi um stearate0.2 g
were pdrierd éd WaﬂEﬂT?Ihgand purified water was added, followed
by granulation. The thus-obtained granule was dried, and
magnesium stearate was added to the granule, followed by
tabletting, thereby obtaining tablets each having a diameter of
8 mm and a weight of 200 mg.
[0057]
Test Example

Hair growth stimulatory effect measurement test in shaved mouse

model :

Method:

Dorsal hair of each of C57BL mice (female, about 7-week
old) was shaved, and 200 pL of each of test compounds (90 mM)
dissolved into 99¢% ethanol was applied to the shaved area once
a day for 40 days from the day 3 after the shaving. As the
evaluated compounds, the compound of the present invention and
the compound (GPI-1511) disclosed in International Publication
No. WO98/55090 were used. As a control, a group in which 200
uL of the vehicle was applied was used.
[0058]

A hair growth state of the shaved area of each of 10 to
12 mice of each group was rated every 2 or 3 days after the
start of administration by using the following hair growth
score criteria.
[0059]
(Hair growth score criteria)

1 = no hair growth

2

hair growth in less than 30% of shaved area

3 = hair growth in 30% or more and less than 60% of
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[ 0056] (lreparation Method) The above-1isted
conponents exc.tt for nagnesium stearate wete m hed
inanortar., and piirified water was added, foll owed
by ctrariuLari A5n. Thb thus -ohtbined granul e was
r and magnesi um stearbte was added to the
Shaveg %ﬁ% e, followed by tahietting, thereby obtaining

t@b|=8tl$a§ﬁ0 Bavhngia. sdhamst enopf nugy andsa wehghtopf of
200 ng. P90571 Test 1, 1xanple Hair growth stinulatory

shave@ffeet neasurement test in shaved nonse nodel Met hod
Sorsa, . hair or each of C57131.2 mce (tenal e, about
72 vieekd 1 A 5 R weis Ktavied 1oaivd 0506 AR doRTeach of
[0060}est conmpounds ;90 id, b dissolved into 99% et hanol was
applied to the shaved area once a day for 40 days from
Result@e day 3 after the shaving, eveluated conpounds, the
~compound of the present: invention and the conpound
(IPI th51d¥odpsehesedtha nthepnatli ofakhePubkseati onv2Qtion

W93/ 55090 were used. flea contrel, a group in
(18 M&Rﬁ%h%o@?ﬁﬂ ldf tife WEhi Il €2 addmppl § e sibs @@eancrease

ai rowt h  st.at f the shaved ar
in ha'éﬂ% 958710 % f% {"%% R ede guﬁmwfgl rate e\? 9‘2 &=
compa ©dd 3 tdayshaf tebupha n25st akt Qheaqf@lﬁcsiter %é@naQMlH§b@8red
the following nair gromh score criteria, [00597 (Ha
(contypbwyhosebr éF¢pit éni.a) Thendahai rgmgnowt s 202 -othatlie group
. rowth in |l ess than 30% of shaved area 3 -herr growth
with PhE 08t bre’ anth IRSS THan B0V was higher than that

of the group with GPI-1511 over the whole test period.
Particularly, from the day 19 of the administration, the
increase in hair growth score in the group with the compound of
the present invention is remarkable, thereby revealing that the
compound achieves an excellent hair growth stimulatory effect.
The hair growth stimulatory effect is exhibited by combination
of a plurality of characteristics such as excellent stability,
absorbability, tissue penetration property, and the like in

addition to the rotamase inhibitory activity of the compound.

Industrial Applicability
[0061]

The prophylactic or therapeutic agent for alopecia
containing the compound of the present invention as the active
ingredient has the excellent hair restoration/pilatory action.
Therefore, the agent is useful as a drug, a quasi-drug, or hair

cosmetics.

Brief Description of the Drawing
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shaved area 4 - hair growth in 60% or nore
and | ess Than 90% of shaved. area - hair growth in 90%
or nore of shaved area 5. Results: In the
group where the conpounci of the present inverctinmn
[0062218 mol ) or GPl-1511 (1.8.i.cmdol) was adm ni stered,

n increase in. hair gromh score was exhi bited from
anrear|yi stage asadefncommarieds t o tihe group i nswhinghatory
the vehirie was adm nistered (control group) (Fig,

effecTheollaithegrawtdrscoret ofhd hereseup whtant hen conpodnd-1511

, of the present invention was higher than that of the

in shgyadp W¥th R L - 1511 over the whole test. period.
Particularly, fromthe da7 19 et the adm ni stration,
the 15 increase in hair gromh sccre an the group Wth
the cenpound of, the present invention. is remarkable,
thereby revealing that. the conpound achi eves an
excellent hair growth stinulatory effect, The hair
growth stinmulatory effect is exhibited by conbi nation
of a. plurality of chaxacteristics such as excel |l ent
stability, 20 absorbability, tissue penetration
property, and the like in addition to the rotanmase
i nhi bitory- activity of the conpound, Industria
ApplicabililLy FO0611 The prophylactic or
t herapeutic agent for al opecia cohtaining the conpound
of the present invention as the artive ingredient has
the excellent hair retorationipilatory action,
Therefore, the agent is useful as a drug, a
guasi -drug, or hair cosnetics, Brief Description of
the Drawing Hub2.1 LFIg.A diagraffl snowing n.air

urowmtn stimul 8tory effects cf. thfi.-: co:nound at tne
present in-vent:ton and. GPl-1bil |In shaved nouse
nod,il, Cainms (Caim 1]
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A prophylactic or therapeutic agent for al opecia:

conpri sing4-iinmethcyphenozyt hyl ] -

1, 2, 4-ozadi azol . -3-yal pyrrolidi-1-y1)-1, 1-ddfl ucco- 2-

excet hyl | -313,59:)-tetramet nyl cycl ohexanoi asanacti ve

ingredient. [Claim 2] Clalmshe prophyl actic or

therapeutic agent for alopecia according to claiml,
[claihich is an external preparation. The.

prophyl actic or therapeutic agent for al opecia

accopdbpgyltotctai md oth@rambherecn Go@0001 for alopecia,

& _n_ of 1-%2- ,
Compr(](%lz)gz t 5- T-(34-diShethdéRypHendx iRt ReEYPLEno x4 ) BRIERY L] -

125 E&ﬁ% @#H@ET%%‘&M% %%%@u00538%-
oxoeﬂ lra—n?tjq)’ﬂ oy i onexanaly 118, admdistered tg a seal p active
aim4 A use of -[2-((29)-2 'r
1ngrqdi§n¢ﬂd|neth 0z7phenoxy) net nyi 1, 2, 4- oxadi azol - 3-yi } pyr
rolidin-1-yl)-1,1-difidoro-2-

[Claigkoet hyl | -3, 3, 5, 5-t et ramet h7l cycl ohexanol for
kgggg$£88hyiagt Broggyl Qﬂéféﬁgﬁt Q?rQnyﬁﬁc @ggnt ﬁ%@e01a

according to claim 1, which is an external preparation.
[Claim 3]

The prophylactic or therapeutic agent for alopecia
according to claim 1 or 2, wherein 0.00001 to 4 mg/cm® of 1-[2-
((28)-2-{5-[(3,4-dimethoxyphenoxy)methyl]-1,2,4-oxadiazol-3-
yl}pyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-3,3,5,5-
tetramethylcyclohexanol is administered to a scalp.

[Claim 4]

A use of 1-[2-((2S8)-2-{5-[(3,4-dimethoxyphenoxy)methyl]-
1,2,4-oxadiazol-3-yl}pyrrolidin-1-y1l)-1,1-difluoro-2-
oxoethyl]-3,3,5,5-tetramethylcyclohexanol for production of a

prophylactic or therapeutic agent for alopecia.
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