
DESCRIPTION PROPHYLACTIC OR THERAPEUTIC AGENT FOR
ALOPECIA 5. Technical Field [0001]        This
invention relates to a. prophylactic or therapeutic
agent for alopecia, more specifically, to a
prophylactic or therapeutic agent for alopecia
containing a seegitHc 10 axyloxymethyloxadiazole
derivative as an active ingredient,  Background. Art
10002]             There are various types of a
alopecia such as androgenetic  15 alopecia, alopecia
senils, alopecia areats, 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.  20[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 to7 years, but, growth ef hair is stopped
before full growth of the hair when the time period is
25 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 obsorved. Examples of
factors that disturb the rhythm of the hair cycle
include androgen such as testosterone and 30
dihydrotestosterone, radioactive ray, drugs such as
anticancer drug, aging, stress, and the like.   [00041
Many stusang various compounds have been made for 



the purpose or creation of a therapeutic agent for
alopecia, and it has been reported that an
Immunosuppressant EK506  5 (tacrolimus), for example,
has a hair growth stimulatory effect in a plurality of
animal models (Patent Document1 and Non-  Patent
Document 1).The effect is confirmed not only in a
model of alonecia areata which is considered to be an
autoimmune disorder  (Non-Patent Document 2 and 3) but
also in hair growth test using normal mice and a
drug-induced alopecia model (Non-Patent Documents 4
and 5), However EK506 has the  high risk of adverse
effects due to its immunosuppressive action, and there
has been a demand for a safer compound. that is
reduced in immunosupressive action as the therapeutic
agent 15for alopecia.  Recently, it has been revealed
that a compound bound to immunophilin EKBP12 (protein
that is bound to EK506 and has a molecular weight of
12 kDa) has cytoprotective action similar  20 to that
of P1<506 without immunosuppressive action, and a.
plurality of derivatives have been found (Patent
Documents 2 to  9).It is disclose that a part of the
derivatives has the hair growth stimulatory action
(Patent Document 10)However, no report regarding
thehair growth stimulatory action has been 25 made on
other derivatives, and there are many unclear points
about a relationship between the binding activity to
immunophilin EKBP12 and the hair growth stimulatory
activity, (0006]           Though
aryloxymethyloxadiazole cteri.varlves are discloser
30(Patent Document 11) as the compounds bound. to
FEBP12 there is no report on hair growth stimulatory
action of these   derivatives,  



Patent Document 1:  Japanese Patent No,2925285
Patent Document 2:  international Publication No
W596/40633  Patent Document 3;  International
Publication No, W092/19593 5 Patent Document 4;
international Publication NO 



W000/27811  Patent Document 5: International
Publication No. W099/62511  Patent Document 6;
international Publication No. W099/45006  Patent
Document V: International Publication No, W000/05231
Patent Document 8:  International Publication No.
W001/42245 



10 Patent Document. 9:  JP-A-2004-123556   Patent
Document 10:  international Publication NO. W098/55090
Patent Document 11:  JP-A-2004-123557   Non-Patent
Document 1: Yamamoto, cud., "J. Invest, Dermatol "
102, 160-164, 1994 15 Non-Patent Document 2:
Frevschmidt-Paul et a].I, Dermatol.", 11, 405-409,
2001 Non-Patent Document 3: McElwee et al, "Dr, J.,
Dermatol.", 137, 491-497, 1997      Non-Patent
Document 4: jiane at al., "J, Invest, Dermatol,",
20104, 523-525, 1995 



Non-Patent Document 5: Maurer et al., "Am. 7,
Patholi", 150, 1433-1441, 1997 Disclosure of the
invention 25 Problems that the Invention is to Solve
[0007]        An object of the present. invention is
to provide a novel therapeutic agent useful for
prophylaxis and treatment of alopecia, 30 Means for
Solving the Problems  The inventorshad focused on
aryloxymethyloxasiazole     Specifically, the present
invention provides:         (1) A prophylactic or
therapeutic agent for alopecia,
comprising1-(2-((23)-2-(5-[(3,4-dimethoxvphenoxy)methy
11-
1,2,4-oxadiazol-3-yilpyrrolidin-1-y1)-1,1-difluoro-2-e
xpethyll3,3,5,5-tetramethylcyclohexanol as aa active
ingredient;         (2) A prophylactic or therapei c
method for alopecia, 15 comprising administering
1-[2-((23)-2-15-[(3,4-
dimethoxyphenoxy)methy1]-1,2,4-oxadiazol-3-yl]pyrrolid
in _-y11-
1,l-difluore-2-oxoethy11-3,3,5,5-tetramethylcyclohexan
ol in an amount effective for prophylaxis or treatment
of alopecia to a mammal; and 20(3)Ause
dimethoxyphenoxy)me".1y1]-1,2,4-oxadiazol-3-vflpyrroli
dln-1-y1)-
1,1-difluoro-2-oxoethyl]-3,3,5,5-tetramethyloyclohexan
cl for production of a prophylactic or therapeutic
agent for alopecia. 25 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 FK:0212 to inhibit the rotanrase 



30activity,
1-(2-((23)-2-(5-((3,4-dimethoxyphenoxy)methyl]-1,2,4-
oxadiazol-3-yl]pyrrolidin-1-y1)-1.1-difluoro-2-oxoethy
ll-  3,3,5,5-tetramethylcyclonexanol has excellent
hair growth stimulatory action. [00111 Since the
compound scarcely has immunosuppressive action S. 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 10[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, 15 androgenetic alopecia,
seborrheic alopecia, alopecia senilis, alopecia
areata, drug-induced alopecia caused by administration
of an anticancer drug or the like, cicatricial
alopecia, postpartum alopecia that occurs after
delivery, Alopecia is generally attributable to a
failure of hair-cycle and triggered 20 by shortening
of duration of anagen which is caused by stoppage of
cell proliferation. (00131 Also, 'hair cycle" means a
growth cycle of hairs and includes 3 stages of (1)
anagen (a period in which. hair 25 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 is 30 completely regressed
and in cessation, which continues for 3 to 



4 months for scalp hair). Generally, 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 alopecia, and,
particularly in androgenetic alopecia, the period of
anagen is shortened so that anagen shifts to
catagen/telogen before hair 5. grows to thick:
terminal hair, thereby causing an increase in
proportion of telogen hairs and a change from terndnal
hairs to thin sea ins hairs. [00141 Further,
"prophylactic or therapeutic agent for alopecia" 10
includes those having at last one of (1) induction of
anagen. from telogen (hair growth induction), (;:-:)
stimulation of hair: growth, (3) extension of anagen,
and (4) innikdtion, retardation, or decrease of hair
loss, and those having a plurality actions among the
above actions are desired. 15[00151        The active
ingredient of the prophylactic or therapeutic agent
for alopecia of the present invention, which is l--[2-
( ( 2 SD - ( 5 [ ( 3, 4hoxyph e no xy ) metnyl1 -a ,
2, 4 -oxadi a z o 1- 3 -
yilpyrrolidinel-y1)-1,1-diflunro-2-oxoethyl]-3,3,5,5-
20 tetramethylcyclohemanol (hereinafter referred to as
'compound of the present invention"), is the compound
represented by the following formula: [0016) (Chem, 11
[0017]        The compound is identical to the
compound disclosed in Example I of JP-A-2004-123557
and obtainable from the method disclosed in the
publication or methods described in Examples S .
described later in this specification- Also, the
FEB1)1.2 rotamase inhibitory activity of the compound
of the present invention is disclosed in the.
publication, [aola)           The compound of the
present invention can exist as 10 various
solvates.Also, in view of applicability to drugs,
hydrate of: the compound is useful. 



[00191        It is possible to administer the
prophylactic or therapeutic agent for alopecia in the
present invention via. an 15 oral route, a paranteral
route or a local route. In view of points such as
dirnct administration to affected area easy
administration, reduption 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 20 'has a low
probabilitysystemic adverse effect, it is possible to
use the compound as an oral preparation_ [0020]
it is possible to prepare the prophylactic or
therapeutic agent for albpecia of the present
invention by using the above- 25 dencribed 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 tnerapeutio agent is
usable as the oral preparation such as a tablet, a
powder, a dispersant, a granule, 30 a liquid, a
capsule, a dry syrup, and a jelly as well as the
external preparation such as a liquid, a lotich, an
ointment, a  pack, and a cream, No21]        In the
case of using the prophylactir or therapeutic agent
for alopecia of the present invention as the oral a
preparation, it is possthle to add other known
additives such as vitamins, amino acids, herbal
medicines, natural substances, vehicles, pH adjusters,
algefacients, suspending agents, thickening agents,
solnbilizing agents, disintegrating agents, binding
agents, lubricants, antioxidants, coating agents, 10
coloring agents, flavoring agents, surfactants,
plasticizers, and fragrances as required. within
qualitative and quantitative ranges that do not impair
the effects of the invention, 0022] In the case of
using the prophylactic or therapeutic 15 agent fOr
alopecia of the present invention as the external
preparation, it. is possible to add other known
additives such as solvents incluMing
1,3-hutyleneglycol, ethanol, methanol, purified water,
an the like, preservatives including paraben and the
Ince, disinfectants including hinokitlial and the
like, 20 oils such as white petrolatum, squalene,
paraffin, and the like, esters such as catyl
2-ethylhezanoate, cetyl caprate, glyceryi monooleate,
and the like, silicon derivatives including a silicon
resin, silicon oil, and the like, surfactants
Including polvozyethylehe hydrogenated castor oil and
the like, gelling 25 agents includng 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_
10027i1 



30An administration amount of the prophylactic or
therapeutic agent for alopecia of the present
invention to he  produced as described above can he
adjusted accord.ng to body weighty age, sex, and the
like of a patient, More specifically, in the case of
using the external preparation, the preparation
contains the compound of the present invention in a
concentration of 0,0001% to 20% and can be
administered once to several times per day. An
application amount with respect to hair may be about
0.00001 to 4 mg/cm, preferably about 0,01 to  [0024]
10In the case of using the oral preparation, 1 to 100
mg/kg. of the compound of the present invention is
used per day for an adult,and the preparation is
administered once to several times per day. [0025]
15It is possible to use an active ingredient of
another prophylactic or therapeutic agent for alopecia
in combination with the compound of the present
invention. Ezamplem of the drug to be used in
combination. include, but. not limited to,
finasteride, and the like.Also, combined use with 90
drugs such as another hair. growth agent/hair
restorer, vasodilative agents, antiandrogenie agents,
cyclosporine derivatives, antibacterial agents,
anti-inflammatory agents, thyroid hormone derivatives,
prostaglandin agonists or antagonists, retinoids, and
triterpmnes is possihle, 2,5 .F..xamples 10026]
Hereinafter, the present invention will be described
in more details by using synthesis examples,
preparation examples, 30 test example, and the like,
but the invention is not limited by these examples at
all,  ].0027) Synthesis Example 



Though it is possible to produce the compound of the
present ilivention. in accordance with the production
method 5. disclosed. in JP-A-2004-123557, the compound
is also obtainable by a method described below. 00281
Synthesis of
1-(2-d(25)-2-f5-i(-dimethoxyphenoxy)methylF 1,2
4-oxadiazol-3-yllpyrroilUin-1-
)-1,1-difluoro-2-oxoethyli- 10
3,3,5,5-trtramethylcycionexanol; [0029] (I)
t-botyl-2-](Z)-amino(hydroxyimino)methy pyrrolidiue-1-
carhoxvlate Hydroxylamine hydrochloride (106 q, 1.53
moll and sodium 15 carbonate (162 ci, 1,53 mol) were
added to a mixed solution of
tobuty:L(23)-2-cy,Eulopyrroliiihie-1-carboxylate (150
g, 0,76 mol), water (700 mi), and methanol (700 ml),
followed by heatini with stirring at 100C for 5 hours,
After the reaction, methanol was distilled away under
a reduced pressure, and water (1500 u ml ) was added,
followed by filtration and drying of a precipitate,
thereby obtaining a colorless crystal P..33.4
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 25colorless
crystal 07.4. The total atimunt was 166 g, [0030] 1H
-NMR (200 MHz, chIorofonch"fl 6 ppm1.46 (s, 9 H), 1,75
- 2.43 (m, 4 H), 3.24 - 3.56 (m, 2 fl), 4.12 - 4,72
(m" 2 H), 5.30 (m, 1 H) 30[0031] (2) (3,4
-dimethoxvohenbxv)acrtic acid  



Potassium. carbonate(405 g,2.93 mei)and ethyl
b-omoacetate (391 o, 2.34 mol) were added to an
acetone (3000 ml) solution. of 3,4 -dimethoxyphonol.
(300 g, 1,95 mol), followed by stirring at 600C for 4
hours, Subseduently, ethyl 5 bromoacetate (33,1 g,
0,198 mol) was added, followed by stirring at 65cC for
1,5 hours. Further, ethyl bromoacetato (33,1 g, 0.198
moll was added, followod by sti..rring at 65nC for 2,5
hours., Ethyl hromoacetate (33,1 q, 0.198 mol) was
added, followed by stirring. at 65'M for 2 hours.
10[0012]        The reaction IL:Ibid was returned to a
room temperature, and potassium carbonate was
eliminated by filtration, followed. by distilling away
the solvent and excessive ethyl bromoacetate under a
reduced pressure, thereby obtaining a brown oily 1S
substance (485 g), An aqueous solution (550 ml) of
sodium hydroxide (195 e) 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 mi), 20
the solvent was distilled away. [0033]        A
precipitate Was filtrated and washed with water to
obtain a light brown solid matter (335 g). Chloroform
was added to the filtrate, followed by washing with
saturated 25 saline. Tifter drying with magnesium
sulfate, the solvent was distilled away under a
reduced pressure. Recrystallization from ethyl.
acetate/hexane was conducted to obtains light brown
powder (33,1 g). The total amount was 368 g. [0034] 30
1H-NMR (200 MHz, chloroform-D)  J=8,57,2.66 Hz,I
H),6.61(d,J,=2.61 Hz,1. H),6,77(d., 79 Hz, 1 H), 10.45
Kbr,s, 1 H) r00351 (.3)t -butyl
2Idimethoxyphenoxy)methy_
exadiazo1-3-yilpyrrolidine-1ecarboxviate
Triethyiamine pin g,mol) was added. to a chloroform
sorution(L:),Jv)t-butv1(23)-2-(CZ)-
amino(hydroxvimino)methyl]pyrrolidine-l-carboxylate(31
9g, 1.39 mol), (3,4-dimothoxyphenoxy)atetic acid (369
q, 1.74 mol), 



10 1-hydrexybenzotriazo1e mcnohvdrate (245 g, 1.81
mol.), and 1-
ethy1-3-(3-dimethyleminopropyl)carbodiimide
hydrochloride (347 q, 1,81 mol) for one hour, followed
by stirring at. a room temperature for 19 hours. After
distilling away the solvent, ethyl acetate was added,
followed by washing with water, a 15 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. crude product
as a. brown. oily substance (309 g), 20[0036]
The crude product (389 q) was heated to reflux in
xylene (1000 ml) for 6 hours, After distilling away
the solvent, ethyl acetate was added, followed by
washing with 1 moilLhydrochloric acid, a saturated
aqueous sodium hydregencarbonate 25 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 7)Q  3 H), 3,86 (s, 3 El), 4,93 -
5.14 (m" 1 H), 5.21 (s, 2 H), 6,46 (dd, 3-6/79, 2,64
Ez, 1 H), 6.64 (d, J=2.64 Hz, 1 Hi5,77 J-8.79 H7, 1 H)
[0038[  (4) genoxy)methvai-3-[(2-]-by5rolidg.  1,2,4
-oxad] a,zole      4 mola-hydrochicric acid/ethyl
acetate (750 ml) was added to an ethyl acetate
(750solution of t--butyl (28) -2- 5- [ ( 3,4
-dlmethozyphenoxy) methyl -1,2,4 -oxadia zgl -3- y 1 I
pyrro OH ne - ] carbox yla tie ( 311. g, 0 .77 mol ) ,
followed by stirring- at a room temperature for 4 days
. After adding water, washing with ethyl acetate was
performed, and neutralization was performed by using a
20% 9a0E4 aqueous solution.Ethyl acetate was added,
followed by washing with water,After drying with.
magnesium sulfate, the solvent was distilled away
under a reduced pressure, thereby obtaining a brown
oily substance (186 g), f0039[ 1,9HNMR (200 MHz,
chloroform -fli 6 PPm1,79 - 2,31 (m., 4 H), 2.98 -
3.22 (m, 2 H), 3,84 (s, 3 



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)
difigpro(1-hydrozy-,"57-tetramethylcyclo'racetic  acid
Under a nitrogen gas stream, 1,2-dibromoethane and
trfmet.hvlsilylchlor.tde(3mleach)wereaddedtoa
tetrahydrofaran (500 ma) suspension of a zinc powder
(59.5 0.91mol),followedbyactivation.Subsequently,a.
tet ramethylcyclotiexanone(108g,0.70mol )andethyl
bromodifluoroacetate (1570,77 m 01. ) was added by
dropping, followed by heating to reflux for 3,5
hours,After the react i on, a saturated aqueous
ammonium chloride solution was added, and the
non-reacted zinc powder was elimina Led by nitration.
Ethyl acetate was added, followed by washing with
water and saturated saline. After drying with
magnesium sulfate, the solvent was distilled away
under a reduced. pressure, thereby obtaining a yellow
oily substance (201 q)of 10 ethyl di f luo ro
(1-hydroxy-3,3,5,5-t et r amet hyl cyclohezyl )
acetate , [00411        An aqueous solution (300 ITU.)
of sodium hydroxide (42.0 g, 1.05 mol ) was added to
an ethanol ( BOO ml) solution of the thus-obtained
compound. (201 q) , followed by stirring at a room 15
temperature for 3.5 hours After distilling away the
solvent, 6 mol/L-hydrochloric acid was added, and
ethyl acetate was further added, followed by washind
with saturated saline, After drying with magnesium
sulfate, the solvent was distilled away under a
reduced pressure, thereby obtaining a colorless
20solid. matter (169 u) ( 0042 1H-NMR (200 MEz,
chloroform-D) 6 ppm.0.97 (a, 6 H), 1,10 - 1.11 Oil, 6
H), 1,23s, 6 H), 5,55 (br.s, I H.) 25[0043] 



(6)1- [27 (2S) -27: 5- - . 4-dimethoxvptihnoxy)
methyl:I 71,2,4- oxediazoi-3-y1 ) pyrrol idin- 1-yl )
-I, 1-di f luoro-2-oxbethvi I -
3,3,5.5-terramethylcyclohexanbi Di fluoro ( 1 -
hybroxy- 3,3,5,5 -t et ramet hyloyclohexyl ) acetic 30
acid (177 g, 0,71 moip 1-hydroxybenzotriazole
monohydrate (104 0 77 mol) , and 1-ethyl- 3-
(3-dimethylaminopropyij carbodilmide  hydxoohloride
(148 q, 0,77 mol) were added to a chloroform (900 ml)
solution of 5 -[(3,4-dimethoxyphenoxy)methyl]-3 -[(23)
pyrroiidin -2 -yl] -1,2,4 -oxadiazole (180 (4, 0.59
mol), followed by stirring at a room temperature for 4
hours. Difluoro(1 hydroxy -3,3,5,5
-tetramethyloyclobexyl)acelic acid (14,8 g, 0,06 mod.)
was further added, followed by stirring for 14 hours.
After the reaction, the solvent was dixfilled away,
and ethyl. acetate was added, followed by washing with
water and a saturated aqueous sodium hydrogencarbonate
solution and drying 10 with magnesium sulfate. The
residue was purified by silica-gel chromatography
(ethyl acetate/hexane) to obtain a yellow oily.
substance (156 gi. [00441 1H-MMR (200 MHz, chloroform
-D) 15 ppm.0.82-1.88(11.1,63),0,90,0.94(s,total63),
1,22,1.24(s,rota]. EH),1.91 - 2.42(m,4 H),3.60,3.84(s,
total 31-I ), 3.61,3.86(s, total 33), 3,68 - 3.96
(m,.. 1 H), 4,05   4,33 (m, 1 B), 5,20,5,22(s, total
23), 5,39 - 5.49, 5.58 - 5,69 (m, total 13.), 6.44
(ddr J-E,79, 3,08 H7, 1 H), 6.62 (d, 203=2.54 Hz.. 1
H), 6.78 (d, 3=8,79 Hz, 1 H) 0045] Preparation Example
1 Lotion 1:: (Formulation) 99.5% ethanol76,59 (IT
Benzyl alcohol0,4 g Compound of the present invention
I g 



Polyethylene glycol 40016 q Rcetone6 q
?r,1-mentho1.OAT g  (Preparation Method)
Polyethylene glycol. 400, benzyl alcohol, and acetone
were mixed, and the compound of the present invention
was added to and dissolved into the mixture by
stirring, 99,5% ethanol and 5 1-menthol were added to
the mixture, followed by siHrring to obtain a
transparent lotion, (0047] Preparation Example 2
Lotion 10(Formulation) 99.5% ethanol70 Compound of the
present. invention 1 g Propylene glycol- - 9 BHT
(Dibutylhydroxytoluene)0,05 q 15Purified water23,95
[0048] (Preparation Method.)        The compound of
the present invention, propylene glycol,
andBHTwereadded.to99.5%ethanol,followedby 20 anThis
solution and purified water were 



mixed to obtain a transparent lotion, (0049J
Preparation Example 3 Lotion. C.: 25(Formulation.)
99.5% ethanol79 g Acetone Compound of the present
invention 5 ci 1,3-butylene glycol5 g [0050]
(Preparation Method)         The compound. of the
present invention and 1,3-butylene glycol were added
to a mixture solution of 99,5% ethanol and acetone,
followed by stirring/dissolution, thereby obtaining a
transparent lotion, [0051) Preparation Example 4
Lotion D lemWsnn1' (Formulation) <Mixtura Solution A>
10Polysorbate 801 g Serbetha40 tetraoleote1.5 q
Giyceryl Steorateq Stearlc acid0.5 0 



Cetyl paimitate0.5 a 15Compound of the present.
invention Squalane Methyl parahydroxybenoate Propyi
parahydroxybensoate <Mixture Solution 8>
201,3-butvlene glycol Cnrboxyvinyl polymer Purified
water [00521 (Preparation Method) 25The mixture
solution A and the mixture. solution B were heated to
80C. The mixture solution B was added to the mixture
solution. 14, followed by cooling to 40'0, thereby
obtaining an emulsion. [00513] Preparation Example 5
ShamPoo  ) nul-- <Mixture Solution A> Triethanolamine
lauryl20 c Sodium lauroyl methylaminopropionate Coca
kdepropyi beta toe sso opyl ....sostearate Compound of
the present invention ,othenzoate 



<Mixtur, Solution B> soybean. :Sosphoiipi.d0,2 1,3
Purified water [0054] lb(Preparat ton Method) The
mixture solutionwas heated to 70c and added to nrc
solution B that was heated to 70'(1.The mixed solution
was stirred and cooled to 350., thereby obtaining a
shampoo, [0055] Preparation Example 6 Tablet:
[Formulation) Compound of the present invention
25Lactose12 g Microcrystalline cellulose10,8 - Low
substituted iydroxypropylcellslose 4 g
?{ydraxypropylcellulose1 g 30Magnesium stearate0.2 g
Purified water12 mg 



[0056j (Ireparation Method)         The above-listed
components exc.tt for magnesium. stearate wete mihed
in a mortar., and piirified water was added, followed
by ctrariuLariA5n. Thb thus -ohtbined granule was
dried., and magnesium stearbte was added to the
granule, followed by tahietting, thereby obtaining
tablets each having a. diameter of nua and a weight of
200 mg. P90571 Test 1,1xample Hair growth stimulatory
effect measurement test in shaved nonse model Method:
Sorsa,. hair or each of C57131.2 mice (temale, about
7-week. 15 old) was shaved: and 200 mii of each of
test compounds ;90 id,b dissolved into 99% ethanol was
applied to the shaved area once a day for 40 days from
the day 3 after the shaving, eveluated compounds, the
compound of the present: invention and the compound
(GPI-1511) disclosed in international. Publication 20
No. W093/55090 were used. flea contrel, a group in
which 200 111, ef the vehicle was applied was used.
NOSS;        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 25start ot administration by using
the following nair growth score criteria, [00597 (Hair
growth score criteria) - no hair growth 202 - hair
growth in less than 30% of shaved area 3 -herr growth
in 30% or more and ieSS than 50% of 



shaved area          4 - hair growth in 60% or more
and less Than 90% of shaved. area - hair growth in 90%
or more of shaved area 5. Results:          In the
group where the compounci of the present inverctimin
(18 mmol) or GPI-1511 (1.8.i.cm4o1) was administered,
an increase in. hair growth score was exhibited from
an early stage as 1.0 compared to the group in which.
the vehirie was administered (control group) (Fig, 1),
The hair growth score of the croup with the compound
of the present invention was higher than that of the
group With G'Rl -1511 over the whole test. period_
Particularly, from the da7 19 et the administration,
the 15 increase in hair growth sccre an the group With
the cempound 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 chaxacteristics such as excellent
stability, 20 absorbability, tissue penetration
property, and the like in addition to the rotamase
inhibitory- activity of the compound, Industrial
ApplicabiliLy F00611         The prophylactic or
therapeutic agent for alopecia cohtaining the compound
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 cosmetics, Brief Description of
the Drawing  Hub2.1 LFIg.A diagraffl snowing n.air
urowtn stimul8tory effects cf. thfi.-: co:mound at tne
present in-vent:ton and. GPI-lbil ln shaved mouse
mod,il,  Claims (Claim. 1] 



A prophylactic or therapeutic agent for alopecia:
comprising4-iimethcyphenozythyl]-
1,2,4-ozadiazol.-3-yalpyrrolidi-1-y1)-1,1-ddflucco-2-
excethyll-313,59:)-tetrametnylcyclohexanoiasanactive
ingredient. [Claim. 2]       The prophylactic or
therapeutic agent for alopecia according to claim I,
which is an external preparation.       The.
prophylactic or therapeutic agent for alopecia
according. to claim I or 2, wherein 0.00001 to
._.&/._.'_n_ of 1-[2-
((22)-2-t5-1.(3,4-dimethcxyphenoxylmethy1L]-1,2,4-chla
zol-3-
yiHipyrrolidin-J-yb-1,1-diiluoro-l2-oxoethyi]-3,3,S55-
tetramethylcycionexanol 18 administered to a scalp
[Claim 41       A use of 1-[2-((2S)-2 'r
rl3,4-dimeth.0z7phenoxy)metnyi1,2,4-oxadiazol-3-yi}pyr
rolidin-l-yl)-1,1-difidoro-2-
oxoethyll-3,3,5,5-tetrameth7lcyclohexanol for
production of a. prophylactic or therapeutic agent for
alopecia. 


