
DESCRIPTION  PROPHYLACTIC OR THERAPEUTIC ENT FOR A
c:_E I,',  Technical Field (;001] This invention
relates to a prophylactic or therapeutic.  agent for
a, os .:c ia, more specifically, to a prophylactic or
therapeutic agent for ai ope c' a containing it sper:
. I. ft c 10 ary_ x m et o;. adia :'] e derivative as
an active ingredient.  .., k;: ounc. A__ 0002] There
are various types of a oT .:1a such candroger etlC  ~.
15 1C.}8c. ar ? oeniz ., . 1 .. alopecia ,: Z't'c.tn.
and alopecia of postmenopausal women. Many of them are
n- 1, _ tnrc enino but involve mental distress due to
problems in appearance, and  there is a demand for an
excellent prophylactic or therapeutic  agent for
opec_,__, 20 0:t)() 3 Hairs are renewed vi_3, steps of
anacen, cat gen, and,  tei.Gran (hair cycle). . One
cycLe of _ the hair c.` , ordinarily  requires a f
.ems period :T / to 7 years, hut, _h of hair is
stopped before V growth of the hair when he time
period is,  25 shoo en_ed due a certain abnormality.
result,  reduction density of hairs due t an increase
in number o  lost hairs arm! a reduction t Y _ ;kness
of each of hairs are  observed. Examples of factors
that disturb the rhyanm the  hair cycle include
androgen such t.eat:S..stecon_e. it s 'i' h_ ._ d cEes
.,Hero) radioactive ray, uru such as ~ anticancer
aging, stress, and the _..7_...._. [U009] Many studies
using various compounds have been made for  



the purpose of creation of a therapeutic agent for
alopecia,  and it has been reported that an
immunosuppressant EK506 S (tacr'olimus), for example,
has a hair growth stimulatory effect  in a plurality
of animal models (Patent Document i, and Non- Patent
Document 1). The effect is confirmed not only in a
model of alopecia areata which is considered to be art
autcimmune disorder (Non-Patent Documents 2 and 3) but
also in 10 hair growth test using normal mice and a
drug-induced alopecia  model (Non-Patent Documents !d
and 5) However, FK5O6 has the  high risk adverse
effects due to its immunos'uppressive  action, and
there has been a demand for a safer compound that  is
reduced in immunosuppressive action as the therapeutic
agent  15 for alopecia. [0005] Recently, it has been
revealed that a compound bound to immunophilin FKBP12
(protein that is bound to FKSO6 and has a  molecular
weight of .12 kDa) has cytoprotective action similar
20 to that of FX506 without incaunosuppre si.ve
action, and a plurality of derivatives have been found
(Patent Documents 2 to  9) It is disclosed that a part
the derivatives, has the  hair growth stimulatory
action (Patent Document. 1_0) . However,  no report
regarding the hair growth stimulatory action has been
25 made on other derivatives, and there are many
unclear points  :bout a re l_at i on ahi_p between the
binding activity to  i2Tmunophimin FKBP1.2 and the
hair growth stimulatory activity.  [00;76] Though
aryloxymethyloxadiazole derivatives are disclosed  30
(Patent Document 11) as the compounds bound to _KBP12,
there is  no report on hair growth stimulatory action
of these derivatives,  



Patent Document Japanese Patent No. 2925285 Patent
Document International Publication No. W096/40 X33
Patent Document 3: International Publication No,
W092/19593  5 Patent Document 4: International
Publication No, N000/27811 Patent Document 5:
international Publication No. W099/62511  Patent
Document 6; International Publication No. N099/45006
Patent Document 7:: international Publication No.
W000%05231  Patent Document 8 International
Publication No. 4001/42245  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 Yamamoto, at
al., invest, Dermatoi. ",  102, 160-164, 1994 15
Non-Patent Document 2: Freyschmidt--Pau.l et al., Fur.
J.  Dermatol.", 11, 405-409, 2001 Non.-Pat:e.nt:
Document 3: McElwee at at, "Br. J. Derm, to. " 137,
491-491, 199/ Non--P :tent Document 4: Jaanq at al . ,
"J. invest. Dermatol. `,  20 104, 52-3-525, 995
Non-Patent Document 5: Maurer at a1 . , 'A a. 3. Pa
nol. ", 150,  1433-140, 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 0008. 1 



The inventors had focused on a yioxymethyloxadiazole
derivatives and searched for pharmacological action of
these  compounds to find that a specific compound
among the 5 derivatives has an excellent hair growth
stimulatory action and  is free from J).1. mat:C
adverse eli_ects, and thereby have  accomplished the
present invention. [0009] Specifically, the present
invention provides: 10 (1) A prophylactic or
therapeutic agent for 31ope a,  comprising 1- [ J...!
(1S _2...1 n [ (3, dim ithoxyrphenoxy) meth'! ] --
1,2,4-.ox diazol-3-yl}oyrrolid:in-1-ylj-?, 1-dl
iuoro-2--oxoe hyl]  3 3 5-tetrameth' ' cy ' oh e xanol
as an active ingredient; (2) A prophylactic or
therapeutic method for alopecia,  13 comprising
administering 1-[2-((2S)-2-j5-[(3,4-.
dimethoxyphenoxy) methyll] -1 , 2, 4-oxadiazol-3-yi
ipyrrolid .7 '-'1-- i) - 1,1-difluoro-2-oxoethy
_]-3,3,5,5-tetramethy_cyc.Chexanol in all  amount
effective for proph 1. axi _: or treatment of a
i_ope.cia to a  mammal; and 20 (3) A use n f'
1-[2-((2S).-.2--i5--`(3,4--
dirnethoxyphenoxy)methyl]--1,2,
4--oxadiazoi---3--yl.}pyrroi i_Ci_n_1-'v )- 1, 1-di
fluoro--2--oxoethyl ] --', ;, , :
--tetraniethylcyclohexanol 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 ar yi ox ymetby _Cx^C7'.1.azole
derivative that is bound to i:ml no ?hi.l.in. FRBP12
to inhibit the rotainase  30 activity, i- [2.- i (2S)
-_- i 5--', (3, 4-dime nhoxyphenoxy)methylj --1, 2, 4-
oxadiazol --3--yl } pyrroiidin-1-yl) --,
i-dif_uoro-2-oxioethyl;  t 



3, 3, ., r. .__'t:rarneu.:nycyc o ;e, arlol has
excellent h. th  t.imulatory action. [0011] Since the
compound scarcely has .Lrnimanosus:pressive action
and the like, at drug formulation containing the
compound is  advantageously used as a prophylactic or
therapeutic agent for  alopecia. Best Made for
Carrying out the invention  10 [0012] In this
specification, "alopecia" means a state in which  a
part or whole of hairs is fallen cn.tt or iost or a
state .in  which a part or whole of hairs becomes
thinner and shorter.  Alopecia includes, but not
particularly limited to,  _5 androgeneti c alopecia,
senor:chemc alopecia, alopecia se. '11.1.15,  alopecia
areata, drug-induced alopecia caused by administration
an anticancer drug or the like, cica:ricial. 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, [n0_ Also, h.rir' :ycle: means a growth
cycle of hair's and  includes 3 stages of (1) anagen
(a period in which hair  25 follicle cell division
occurs repeatedly two 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  fo ilclo 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 hai.r)Get rally, 80% to 90% of hair
is in anaqen; less than 1% of hair is in catag:n; and
the rest is in  telogen. Abnormality occurs in the
hair cycle in alopecia, and,  particularly in
androgene,.ic alopecia, the period of aracen is
shortened so that anagen shifts to Can alien/teiogen
before hair  grows to thick terminal hair, .:hereby
causing an increase i1.  proportion of t elogen hairs
and a change from terminal hairs to  thin veLlus
hairs. [[0014.1 Further, "prophylactic or therapeutic
agent for a l onecA a''  10 includes those having at
].east one of (1) induction of anagen  from telogen
(hair growth induction), (2) stimulation of hair
growth., (_.) extension of anagen, and (4) 1 nh
.bition,  retardation, or decrease of hair .Loss, and
those na9in:i a  plurality actions among the above
actions are desired, 15 [0015] The active ingredient
of the prophylactic or therapeutic  agent for alopecia
or the present . invention, which As 1-[2-
((25)-2-{5-[(3,4--dimethoxvphenoxv)methyl]-1,,
4-c:Xadiazol-3- yl}pyrrolid.n- yrl)-1,1-d
luoro.-2-oxoethyl]-i,3,5,5 20 t:. e't Y.'?..ii et::h
y:L E.; ,TClE~t'iexanol (hereinafter referred to as
07Ytpou (7. (,t  of the present invention"), is the
compound . represented by the  following formula:
001=, [Chem. 11  Ho~ C}M [0017 The compound is
identical to the compound disclosed in  



Example l of JP-A-2604-123557 and obtainable from the
method  disclosed in the publication or methods
described in Examples 0 described later in this
specification. Also, the E'Ki-3P12  rotamase
inhibitory activity of the compound of the present
Invention is disclosed in the publication. [Cole] The
compound of the present invention can exist as  10
various solcate_. Also, in view of applicability to
dugsr  hydrate of the compound is useful.. [0019] It
possible to administer the prophylactic or
therapeutic agent for alopecia in the present
invention via an  1`l oral route, a parenteral route
or a local route. in view of points such as direct
administration to affected area, easy  administration,
reduction in probability of systemic adverse  effect,
and the like, a preferred dosage form is an exrernal
preparation. Also, since the compound the present
invention 20 'has a low probability of systemic
adverse effect, it is  possible to use the compound as
an oral preparation, [00201 It is possible to prepare
the prophylactic or therapeutic  agent for alopecia of
the present invention by using the above- 25 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 usable as the oral  preparation such as a tablet, a
powder, a dispersant, a granule, Va liquid, ,a
capsule, a dry syrup, and a jelly as well as the
external preparation such as a liquid, a lotion, an
ointment, a pack, and a cream,  



;0021] Cr: the cas_: of using the prophylactic or
therapeutic  agent for alopecia of the present
invention as the oral  preparation, it 1. s possible
to add other known additives such  as vitamins, amino
acids, herbal medicines, natural substances,
vehicles, pi adjust,:rs, algefac-ent.  suspending
agents,  thickening agents, sotubiliziria agents,
disintegrating agents,  binding agents, lubricants,
antic:x:-dams, coating agents, ,-0 coloring agents,
flavoring agents, surfactants, plasticizers,  and
fragrances as required within qualitative and
quantitatim-;  ranges that do not impair the effects
of the indention. :0022] In the case of using the
prophylactic jr therapeutic  15 agent for alopecia if
he present invention as the external  preparation, it
is possible to add other known additives such as
solvents including 1,3--butylenegiycoi, ethanol,
methanol,  purified water, and the like, preservatives
including pa:raben:  and the like, disinfectants
including hinokitiol and the like, 20 oils such as
white petrolatum, squ- lane, paraffin, and the like,
esters such as Ce'.=yl 2-et:hVlhe XalSC: i:uB, Utv.i,
raps ate, Gl;JCerti_: 7.onoo leaae, and the like,
silicon derivatives including a.  silicon resin,
silicon oil, and the like, surfactants including
polyoxyethylene hydrogenated castor oil and the like,
gelling 25 agents including a _a?rboxyvinytl polymer,
polyvinyl alcohol, and  the like, pH adjusters,
anthoxidants, and coloring agents as  required within
qualitative and quantitative ranges that do not
impair the effects of the invention. [0023)  30 An
administration amount. of the pro ':hyrlactic or
therapeutic agent for alopecia of the present
invention to be 



sx produced as described above can be adjusted
according ng to  to body  weight, 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  hair may be about
0.00001 ^ mg/cmpreferably about: 0.01 to  1 mg/c&.
0024]  10 in the case of using the oral preparation, 1
to 1.00 mu/ku  of the compound of the present:
invention is used per day for an  adu}t, and the
prepara ion is administered once to several  times per
day. '0025]  1 S1. it is possible to use an active
ingredient of another  prophylactic or therapeutic
agent for alopecia in combination  with the compound
of the present invention. Examples of the  drug to be
used in combination include, but not limited no,
minoxidil, fi_r_asteride, and the like. Also, combined
use with 20 drugs such as another hair growth
agent/hair restorer,  vasodilative agents,
antiandregenic agents, c`.iclosporine  derivatives,
antibacterial agents, anti-inflammatory agents,
thyroid hormone derivatives, prostaglandin agonists or
antagonists, re_ti_noids, and trite.rpenes is
possible. 25 Examples  [0026]  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 all, [0027
Synthesis Example Though it possible Co produce the
compound of the,  present invention in accordance with
the production method 5 disclosed in JP-A-2004--
_2t3:557.. the compound is also obtainable  by a
method described below. 00201  Synthesis t; f
1-12-((2S)-2-1 ..`......5- r -11:--3 1GxYyJ C S..:Slf,
alp - n- - 1, ,- o adiaz.c.. yl'py:rrlid-- 1 y11 7,
.ifluorc ------------------ ------- ---------- 10 3,
3, 5, 5-tetranethy_cycichexar_ol: [00291  (7-) t
f'I.::2'.a:.{ZS} ? [- -a.Iras----hydrexyn:t:IC)ir_
thya:_] it?_ -- -------- ar oxvl.at+: Hydr_'oxylantine
hydrochloride (106 q, 1.53 moll and sodium  i-S
carbonate (162 ci, 1.53 mol) were added to a mixed
solution of
t--butyl(2S)--2-cyanapyrrolidine-l--carboxy.late (150
g, 0,76 mol),  water (700 ml), and methanol (700 ml),
followed by heating with  stirring at NOT for 5 hours.
After the reaction, methanol  was distilled away under
a reduced pressure, and water (1500 20 ml) wa ! added,
followed by filtration and drying of a  precipitate,
thereby obtaining a colorless crystal (83.4 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  25 colorless
crystal (77.4 g). The total amount was 166 g. 



[0030  'H---NMR (200 MHz, chloroform-D) a ppm 1.46 (s,
9 H), 1.75 - 2.43 (in, 4 H), 3.24 - 3.56 (m, 2  H,
4.12 - 4.72 (m, 2 H). 5.30 (m, 1 H) 30 [0031; acid
---------------- Potassium) carbonate (405 g, 2.93 and
ethyl  bromoacetate (391 2.34 mol) were added to an
acetone (3000  ml) solution of 3, 4-dimeth.-;xyphenol
(300 g, 1.95 m:ol ,  followed by stirring at 60'0 for
4 hours. Subsequently, ethyl 5 bromoa:cetate (33.1 q,
0.198 me!) was added, followed by,  stirring at F5f
for 1.5 hours. Further, ethyl bromoacetate  (33.1. q,
0.198 mol) was added, followed by stirring at 654 for
2.5 hours. Ethyl bromoacetate (33.1 c, 0.198 mol) was
added,  followed by stirring 65C for 2 hours. 10
[00321 The reaction liquid 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 15
substance (485 g). An aqueous solution (550 ml., of
sodium  hydroxide (195 g) was added to an ethanol
(1100 ml) solution of  the thus-obtained ethyl (3, 4
di m:thoxyphenoxyr) aceuate crude  product, followed
by stirring at a room temperature for one  hour. After
adding a concentrated hydrochloric acid (440 ml),  20
the solvent was distilled away'. [0'031 A precipitate
was filtrated and washed with water to  obtain a light
brown solid matter 



l t335 g) Chloroform was  s  .~ added to the filtrate,
followed by washing with saturated  25 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. g) .
The total amount was 368 g, 1100.347  30 1H--8MR (200
MHz, chloroform-D) 8 prim 3.84 , 3 (-1), 3.86. (s, 3
H), 4.64 (s, 2 Fl)r 6.37 (dd,  ' J===8..` 7, 2.86 Hz,
) , 6.61 (d, v=2. 644 Hz, _ S) , 6. -17 (d,  J=8.79
Hz, 1 H), 10.45 (br.s, 1 H) [0035]  1~) bu 'yy7 ~) _ {
a [,'t Q :ao t:en.sxsr)~ue'~.r1' , ',11  OXad":.i:e
:i.:'1-.i-(r l., iX)~rrrp----- '_a"`...-^c.
Triethylamine (422. g, 4.17 mci) was added to a
chloroform  solution (2000 ml) of t-butyl( S)-2-[(5)-
amino(hydroxyimino) methyl. pyrrolioine i oarroxyl re
(319 1.39 mo.':.), (3, a-dim.ei_ ho yphenioxy) acetic
acid (369 g, 1.74 mccl),  10 l-hydroxybenzotii_azole
monohydrate (245 g, 1. 81 mci.) , and. 1_ ethyl-
3-(3-dimethylamino;ropyl)carbodii-m_de; h lroc_hloride
(347  c, 1-81. for one hour, followed by stirring at a
room  temperature for 19 hours. After distilling away
the solvent,  ethyl acetate was added, followed ; y
washing with water, a 15 Saturated aqueous sodium
)?yd:COg'encancona t-' solution, and  saturated saline
in i his oral r, After drying with magnesium  sulfate,
the solvent was distilled away under a re:uced
pressure, thereby obtaining a crude product as a brown
oily  



substance (389 off .  20 [0036] The crude product 89
g) was heated to refl'ux in xylene  (3.000 ml) for 6
hours. After distilling away the solvent,  ethyl
acetate Glas added, followed by washing with _
inol/L-- hydrochloric acid, a saturated aqueous sodium
hydrogencarbonate 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 (  [0037; 30
'ii-[QM? (200 MHz, chloroform-0) 8 awe 1.04 - 2.43 (m,
13 H), 3.34 - 3.71 (iii, 2 H), 3.83 (s, 1 H), 3.86 (s,
3 H) , 4.93 5.14 (m, H), 5,21 (s, 2 El), 6.46  (dd,
J=6. 79, 2.64 Hz, 1 H) , 6, 64 (d, J=2.64 Hz, 1 4) ,
6.77 (d,  J=8.79 Hz, 1 H) [0038]  4 (41 iliji.i1ji
'"oxyp enoxy) e hyl1-3-[(2S) 4 mol/L-hydrochloric
acid/ethyl acetate (750 m') was  added to an etthyl
acetate (750 ml) solution of t-hutyl(;'5)-Z_  ]5[(3,4
d::a1.61:170sVJ yp1C,1n y)TitcL.h.7' 1l]..11 _
4-oXaCld.~..~,1-' ,J ~ 3 '; it yl }pyr-"r
ilidLne-l-carhoxyl_ate (311 g, 0. 17 molt followed by
stirring at a room temperature for 4 nays. After
adding water,  washing with ethyl acetate was
performed., and neutralization  was performed by using
a. 20o NaOH aqueous sol'ut_on. Ethyl  . acetate was
added, followed by ' washing with water. Aker 15
drying with magnesium sulfate, the solvent was
distilled away  



under a. reduced pressure, thereby obtaining a brown
oily  substance (186 g). [0039]  `H-NMR (200 MHz,
chloroform-D) 2_0 ( ppm 1.79 - 2.31 (m, 4 H), 2.98 ...
3.22 (a, 2 H), 3.84 (a, 3  H), ?.36 (s, 3 H) r 4.39 -
4.46 (a. H), 5.22 (a, 2 Fit. , 6.47  (d,; j-=.2.64 ,
0.79 Hz, ) H), 6.64 (d, J=-2.64 Hz, H), 66.77 (d,
J-839 Hz, H H) [0040  25 (5) difiucr.o (i-hydro y-3 3,
5, 5- etrarr.ethy,lcy clph xy ) ac tic  acid Under a
nitrogen gas stream, l,2-dihromcethane and  t rimethyl
i-Iyi.chl.ori e (3 m1 each) were added to a
tetrahydrofuran (500 ml) solution of F. zinc :: "d r
59. c 30 0.91 moll , followed by activation.
Subsequently, a  tetrahyd.ro u.ran. (20,0 ml) mixture
sol'.ton of 3,3,5,  13 tetr-amethy_ eycichexanone (108
q, 0.70 mcl) and ethyl  bromodifluoroacetate (157 g,
x.77 mol) was added ~ i by dropping, followed by
heating to ref lux for 3.5 hours. After the  reaction,
a saturated aqueous ammonium chloride solution was  r
added, and the non-reactedzinc powder was eliminated
by  filtration. Ethyl acetate was added, followed by
washing with  water saturated . ~::- and saline. After
drying ydrying with P.'l?.. i:fri eJ:'.-LiIII
sulfate, the solvent was distilled away under a
reduced  pressure, thereby obtaining a yellow oily
substance (201 of 10 ethyl
_iilluoro(1-hvdrox.y--3,3,5,5-tetramethyicyclohexyl)ac
etate.  [0'04 1 



An aqueous solution (300 mi) of sodium hydroxide (42.0
q,  :L.05 m_;L) was added to an ethanol (800 ml)
solution of the.  thus-obtained compound (201 g),
followed by stirring at a room 15 tempera; ure for 3.5
hours. After distilling away the solvent,  6
moi/L--hydrochloric acid was added, and, ethyl acetate
was  further added, followed by washing with saturated
saline.  After drying with magnesium sulfate, the
solvent was distilled away under a reduced pressure,
thereby onvahning a. colorless  20 solid matter (169
g) [00471  `H-P?R (200 MHz, chloroform-0) 6 ppm 0.97
(s, 6 H), 1.10 - 1.71 (m, 6 H), L.23 (s, 6 8),  5.55
(hr.s, 1 H) 25 [0043] (6)
1-[2-(2S)--2--?5-[(3,4-d.imethoxvphenoxc)mei:hvl]-1,2,
4- oxadiazol -_3- }mvrrolidin- 1-y1)- t -d .flu
yo-2-oxoeth-1  1j, 55-tetr'ameThylcyclohexanol.
___fluoro (1 -hydroxy-3, `, 5,
5--tetramethylcyclohexyl j acetic  acid (177 0.71
mel), _.--'h.ydroxybenzotriazole monohydrat.e. (104
g, 0.77 mol), and _-ethyl-3- (3-dimetlyl.minopr_-opyi
)carhodiimide hydrochloride 148 g, 0.77 mol) were
added to a chloroform (900  mi) solution of 5-
[(3,4-dimet"l`.. {;%phenoxy) m e t h y l ] - 3 - [ ( S
) - p y r r o _ . 1 - d . n - ? . yl." 4-:x,;a-:::zai
(WO p tic; mol), to I lowed  by stirring at a room
temperature for 4 hours. Ci_-'aoro(__  hydroxy--3, 3,
, 5--tetramethyloyclohexy"l)acet is acid (14,8 ci,
0.06. me!) was further added, followed by stirring for
14 ;Sours.  After the reaction, the solvent was
distilled away, and ethyl  acetate was added, followed
by washing with water and a  saturated aqueous sodium
hydrogenc:arbonate solution and drying 10 with
magnesium sulfate. The residue was purified by
silica-gel.  



chromatography (ethyl acetate/hexane) to o itca.::.7 a
yellow oily  substance (156 g) ` 10044-,  '}-1-NN}R
(200 M[-3z, chloroform-D) 15 8 ppm 0.82 - 1.88 (m, 6
H), 090,0.94(s, total OH) ,  1.22,1.24(s, total 68),
1.91 - 2.42 (m, 4 H), 3,60,3.84+(;,  total 3H ),
3.61,3.86(s, total 3H), 3.68 - 3.96 (m, I H), 4.05  -
4 . 3 3 (i`., - H ) ) , 5. _0, 5.22 (s, total 2H),
5.39 - 5.49, 5.58 - 5.69 (m, total- 1H), 6.44 (dc,
3'==8. !9, 3.08 Hz, H), 6.62 (d,  20 T-2,64 Hz, 1 H),
6.78 (d, J=8,79 .z, I }) 100451  Preparation Example 1
Lotion A: (Formulation)  25 99.5% ethanol 76.59 g
Benz','l alcohol- 0.4 g  Compound of the present
invention I g  Polyethylene glycol 400 1-6 g  Acetone
6 g 30 1 -menthol. 0 . 0 g  [00.46) (Preparation
Method) Polyethylene glycol 400, benz.yl 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 stirring to  obtain a
transparent lotion. 0047  Preparation Example 2
Lotion B: 



10 (Formulation) 99.5% ethanol 70 q  Compound of the
present invention I g  Propylene glycol 5 <r  PH''
(Gi_'.utylhydrox_ytoluene) 0.05 ci 15Purified water
23.95  [0040 (Preparation Method) The compound of the
present invention, propylene glycol,  and B}?' were
added to 99. 5% ethanol, followed by  by 20 Stirring/
dissolution. This solution and purified ;pater, were
mixed to obtain a transparent lotion. [00491
Preparation Example 3  Lotion C. ---------- 25 `orm;
i.:!.:.a on) 99.5% ethanol. 79 ci  Acetone 11 g
Compound of the present invention 5 g  ., ._>-C:;tet
Ji 3Sl E-'. g1 yCOi 5 g  30 ;0050) (reparation Method)
. to ..41 ~, nA" of the, c . E.; i1 t. invention and
.; l I v :Gy;>t:.  tb}~ . .`_ :o.. were added to a a .
mixture .e..t_,,._:; i of . 3_7f x", ethanol :_.i .f-;
acetone, followed by stirring : t ssu I n thereby
obtaining a 



lotlon5 NOR] Preparation Example 4 t i t t :n >
Mixture 1Solution ...V: ~ }:yt Tbat< 80 I .f  Lib: '"
^. o;e. 1..5 9  t 1yc:e . 3t a1..t;:e I q  Stearic 0.5
h painitate r s Compound of the present invention o 2
9  qua :.c" n h '.Y M1 t o Sara } ro> y bf ;Cage 0. 1
q  ropy pa a'Yitaoxybe zoa.. 0.02 it  Mixture Solution
M ? , . butyJ.ene glycol Oa.rbox >vin '1. polymer 9 1
Puri ied water ~ :.  10052,1 (Preparation Method) '.i
The mixtu. solution ..A a the `` t > we re  heated to
80C . The n ixLu e solution T was added ,f the
mixture ;`ol, :.'7. ,`i:i A, followed by cooling to
40% k1wershy  obtaining an emu. ..n. Shampoo: r `o
muzatio Mixture : 1 .+ i :n rri th no3am e ... b
sulfate 0 Sodium 'aErcyl methylaminopropionate  



5 115 g  25 r~  isopropyl ea to 2 Compound the present
invent: n I g  ',v X33inn erz\ 0.05 g  10 Mixture S e
i t B11 Hydrogenated soybean pt..ic ,5..) a 0.2 g
ttven glycol 3 g.  Purified water 33.75  10054) 15
s):t'C i>t.3t 3_CE Meth('d) T b<:f? i a ~. :.lelre
solution A w heated t 0C and added to  the mixture
501tIen B that n heated to 7_% The nixed  solution was
stilted and cooled to 350c, thereby osta it nq a
shampoo. 20 100551  Preparation Example  Tablet: --
--------------- Compound the prc .en-  Invention 2 q
T:5 .(:.a`: to 12 A icr t * , :a _. cellulose 10 w
Low substituted h droxyp ro y ce t nIocat; i  Hyd.r t
> .a- ,c ooe j!} Magnesium 3t earate ti 2  Purified
water 12 mg o0` n; 



Pre ration Method) The above-listed components except
for magnesium _ te ate  were mixed in a mortar. , and
purified water was added, followed  i by granulation.
The thus- sbrained granule was dried, and magnesium _
stearaLe was added to the granule, followed by
tableLving, thereby obtaining tabieEs each having a
diameter El and a . .e.. q>`t of 200 mg,  ['005; iU
Pest Example Hair growth ~.st 1lil` } t o,y effect
measurement test in s'1aL. mouse  node! Method:  `ors
air of each of _. ._ mice (female, about reek  15 ..d)
was shaved, and 200 L(i of each of test compounds (90
W) d . v'ed into 99% ethanol was applied to the shaves
area once  a day for 40 da'y's from the day 3 after
the shay::.. As the  a va_ua La compounds, the
compound the p ;,,.._.;. invention and  the compound
(GPI -1511) ) disclosed in Internation_ t Publication
_ p. used. .. N ~~. _ .. were .,~", As a control, a
tyrol,L, in which 200 }aL of the vehicle was applied
was used.  [0050] A hair growth state of the shaved
area or each nf 10 to  12 mice of each group was rated
every 2 or 3 clays after the  25 ~ start of
administration Yeti using the following hair growth,
score criteria, 0'059  (Hair growth score c__terl=  -.
- no hair growth 



30 2 hair growth less than 30of shaved area. 3 _" h3"
growth in 301 or more and es: 'san 60% of  I -D shaved
area 4 -- hair growth in J or more and less Man 901 of
shaved area 5 = hair growth in 901 or more of shaved
area  5 ii060 i Results:  to the group where the
compound of present invention  8 Lm o1.. ,. 'I .. ,_ S
umoi) was administered, . an _ . _Mv in Ma'__ growth
sr .re ,.as exhibited __.m an early stage as  10
compared no the group which the Vehicle was
administers(" (control group) (Fig. 1). The hair
growth scone the group  with the compound of the
present invention . was higher than that  of the group
with GPI-1511 over the whole test period.
Particularly, from the day 19 of the administration,
the 15 increase in i_ growth score in the group with
the compound of  the present invention is remarkable,
thereby revealing that tne  compound achieves n.
excellent }a_i.. growth stimulatory effect,  The nair
'1 -. wA stimulatory effect is exhibited by
combinatior,  of a plurality of characteristics such
as excellent stability,  ah~sorbabjlity, Wssue
penetration property, zuKI the like in.  addition to
the rouamase hinito y activity of the compound.
industrial Applicability 25 The :pnyl .. or
therapeutic gent for aiopecia  containing the compound
of the present invention as the active  ingredient has
the excellent hair re toration/ lator;, action.
Therefore, the agent ~is useful as a Orug, a
quasi-drug, hair  cosmetics, 



30 Brief ..esc_ _on of the Drawing BUY= 1j 1+ ci
arraan s':, x tx ~a_ stu aor  '_n: ..:Prcr..... J~ t
....,, a: ..o. ..... ,: s}-:_aVeCI n::._se mod C! a
=:as  [Claim 1] A prophylactic O ': therapeutic agent
for alopecia,  comprising i-12---( (23) _ J (3,4 me.-n
x'phe o y) t hy'l:  5 2, v Inc d1_a7 t } 1 - . id [
Gi} , -d f ..orn /.'-oxen +, y - ,3,5,5 t ethycyMo
exanol. as an active ingredient. [Claim 2] The
prophylactic or therapeutic agent for _.1.opeec.._a
according to claim 1, which is an external
preparation, 10 [ lain 3] The prophylactic or i r
erapecti.c a .feat- for alopecia  according claim I or
2, wherein 0.00001 to 4 of 1-- 25, [ a, 3, et`O xy 1.
nox?; raet t vll , ; rad .. zo _.y1._r.~: .:L'::7., .
~. . T7-_ -y'--:-7 -" . d1fr:tiOrC-a _ -QYCi
t'Sllil]_", J, J, i_  _5 t:r amew'y'_cvc.lohexano_ is
administered to a scalp,  [Claim 4] A prophylactic or
therapeutic method for alopecia,  cCtt,:., r.._sL. lly
a::miSl :L c.. c`.<_i.,_g .. .2-(fL:.')_2_f 5-[ (3, .
}Lirett :.X=1 _,::JI.e:hyl 7 "2,4 x:td:...'_'l. :}pyr
Y7.n--l_y - 1 -di v! , uor o _ e:xo e.. av1. , 5, 5
Let _ Amer. vl cycloh.exanol in an.tou :f, effective
for prop: _ax treatment of alopecia a  mammal, [Claim
5] The prophylactic or therapeutic method for alopecia



G5 1i nq to _aim 4, wherein the mammal is a 1 :U,L:.t
[ ;la_:rt 01 The prophylactic or therapeutic method
hod for a _ is  according Lo c L., 7 m _ or 5, wherein
the administration is  performed by using an external
preparation, 30 [Claim. 7] A U: of i-[2-- . , ' 5 - -
[ 3, - rn t hl xyph' .l ox;, rr t.t y-i]22 e
_ear.ei_r: r1C`,' : }te:.:...,.., f ctucof a  prophy
act__ or <A 


