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DESCRI PTI ON  PROPHYLACTI C OR THERAPEUTI C ENT FOR A

c: EIl,", Technical Field (;001] This invention

relates to a prophylactic or therapeutic. agent for

a, 0os .:c ia, nore specifically, to a prophylactic or

t herapeutic agent for ai ope c¢' a containing it sper:
. ft ¢ 10 ary_ x m@is@irp@adip :'] e derivative as

an active ingredient. .., k;: ounc. A 0002] There
are various types of a oT .2 1a such candroger etlC -~.
15 1C ar _? oeni . alopecia ,: Z't'c.tn.
and éﬁéﬁggﬁécgﬂcp8§tﬁﬁﬁBbBE@EFCmbﬁ%%T KehyA I PRHEm ar e

1, tnrc enino but involve nental distress due to
problens i n appearance, and there is a demand for an

TecheXe£l | end1 prophyl actic or therapeutic agent for

opec_, , 20 0:t)() 3 Hairs are renewed vi 3, steps of
[(000&hacen, cat gen, and, _tei.Gan (hair cycle). . One
cyclLe of the hair c.” , ordinarily requires a f

éﬁ%l%e}pgﬂntqom Fél?t9§a¢§ q“@ropmykﬁcumgrorstherapeutlc

t e ore V grow h of en he t
agené %P)gddal‘goege sh%or%n ET &L#;lcgqg r’t\a%]?] gbr%?‘?fg%]taﬁftlc S
th a@@u&i ; i omcdensit y,0f i hai rs, due I ncrease.; ¢y
er|n nuﬁ%er o |ost ﬁalrs ar%1 g reductlon:¥ﬁ£ _ ;kneésCl e
arylofyreschy lofxdvhiaz lar ele dbyserived asExanpkbesvef ifhaet@fsnt .
that disturb the rhyanmthe hair cycle include

androgen such t.eat:S..stecon_e. it s '"i' h_._d cEes
) di oactive ray, uru such as ~ anticancer
BaCk%@ﬁﬁgnggfess and the ..7_...._. [U009] Many studies

[000afsi ng various conpounds have been nade for

There are various types of alopecia such as androgenetic
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, radiocactive ray, drugs such as anticancer

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

al opecia, and it has been reported that an

i mmunosuppressant EK506 S (tacr'olinus), for exanple,

has a hair growth stinmulatory effect in a plurality

of animal nodels (Patent Docunent i, and Non- Patent
ropoPocurment 1). The effect is confirmed not only in a

nodel of al opecia areata which is considered to be art

autai ymuned te sondeng ( NaniBaterbnbocuaentsivé afbB)ndidt for
also in 10 hair growth test using nornal mce and a

the gmgosﬂd@c,fedcrmatpm aof rradélhe(rra@rwmapemgdm:ufmmt glbdecia,
FK506 has the gh ri sk adverse
ek ég¥ gk? dgg%gg FEROF no%hﬂﬁpﬁﬁksH&EmngéPPBﬁeséﬁat FK506
tacf(gﬂlﬁl%}a‘s W%}%n‘g} %anq’l for Ef’lasi%f ?ro%%ﬁp%lﬂgﬁ}%ﬁg@grﬁ éffect
n e tic

reduc i n 1 muno uppre55|ve acti as t er ape
in aagenirallSf osf akapeeilamdd@AesS] (Recant | yocihe has 1begm Non-
reveal ed that a conpound bound to i munophilin FKBP12
Pateq%rBPéPﬁeﬂhaﬂ-is bébAd afd eFKSOBs andniasmad noltecohdy in a
s cyto rotectlve actlon simlar

[ h
mode%ﬁlg th ?p%ﬁl%WS%%e i hotlt ?%cah%osﬁ%%ﬁ% giede to be an
autof’}ﬁﬁdr%‘ dﬂ@rc?expl H\fcﬁil 'Etélteg‘gt q%dﬁﬁ?eté{tvsesz h;ﬂ'y %eekpu’é Oé'fgo in

(Patent Docunents 2 to scl ose at a par

hair tdueowlet i vasi vesindasothel hate ghowhhdstigpuhateey alopecia
action (Patent Docunment. 1 0) . However, no report

modek o et Ryt ¢he Rarvmgriowmt A snidmi)at oripwactsiron e bders the

. de on her derivatives, and there are ma ,
hlghuncng%r % évers?xnﬁffaqﬁg | 9HE i EOn i ﬁmBBPR%BHPFﬁESlve
actidinding agtiyihyst Beehzgméfé%mdmﬂbf@Péa goﬁg[ﬁ&nd that

hai r growth stinmulatory activity. [O
is rEdwd@&yMEthwmnwxﬂhpmmdssuﬁerﬁwaubmeasatﬁedtﬁeklﬁedt180agent
(Patent Docunent 11) as the conpounds bound to _KBP12,
for %49?@9%%3 no report on hair growth stinulatory action
000§F t hese derivatives,

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 is 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 between 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
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Pat ent Docunent Japanese Patent No. 2925285 Pat ent
Document | nternational Publication No. W96/ 40 X33
Pat ent Docunent 3: International Publication No,
W92/ 19593 5 Patent Docunent 4: Internationa
Publ i cati on No, NOO0OO/27811 Patent Docunent b5:
deritv&t erd@at i onal Publication No. W99/62511 Pat ent
Docunent 6; International Publication No. N099/ 45006
PaterPatlemturRactunentJafiandset eananiconal. Pgbkpeati on No.
W009%95231 Patent Docunent 8 |nternationa
Pate%b@@%ﬁ@% No. Trdoora4izasl Fobparent oDoBameP96/40633

eeceql e ROR- 129830 FmLent Bogurent 40, 1t vy vl

Pateﬁ%’ﬁbéﬂm@ﬁ42@55ﬁﬂﬁ9ﬁmt1o%%qnbugqg%g%QEnYﬁgagﬁéqg/§@811

al ., invest, Dernnatoi , 102, 160-164
PateINorDcRaIImrtt [X):Clﬂfﬂfﬁrn%.tlléme)lsu?hmldbatﬁ?ald Noetwabo/eFur1
Dermatol .", 11, 405-409, 2001 Non.-Pat:e.nt:

Pate@%c@ﬂgﬁmeqﬁ qkﬁgqﬁggqﬂﬁygpab'gpblgcapépﬁ]Npo W099345006
Patem% égﬁ%e'%ggf P*% %ﬁnatl%%%éo fggggéﬁﬁgng %nq@8é0965231

nves Derma

Pateﬁgﬂb&%ﬁﬁﬂﬂt Rocument, mi iMAUnen Rl 18l t4on N? aﬂ0§1/5?245
nol. ", 150, 1433-140, 1997 D sclosure of the

Patentnvigmturom 2 :Praiblzer?® 0dkdat 36bB€ | nvention is to Sol ve

[ 0007, An object of the present invention is to
Paterty RAGEA oVl [tReraséanpe AyBAL casepnl NporWO98/55090

Pate@%ﬂ@|nrﬁ%h§ pgiﬁgﬁgbggggiz%gs7alopecia. 30 Means for
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 useful for prophylaxis and treatment of

alopecia.

Means for Solving the Problems
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The inventors had focused on a yi oxynet hyl oxadi azol e
derivatives and searched for pharnacol ogi cal action of
these conpounds to find that a specific conpound
anong the 5 derivatives has an excellent hair growth
stinmulatory action and is free fromJ).1. mat: C
rooo@dverse eli_ects, and thereby have acconplished the
present invention. [0009] Specifically, the present
|mM&ﬂtUQﬁmﬂﬁQMEde$ad10f@bhsédpr@ﬂhyb&gubﬁyﬁéthyloxadlazole
therapeutic agent for 3lope a, conprising 1- [ J.
derqugqu§ amdnspa@ghqﬁrﬁ@thkyrp@@qb&gycabthbtlpn of these

ox diaz oyrrolid:i yl 1-d
compqifi. 28 oxda iyl 1L 3 5. ¢ SPPaIBLE. | CEyOuTgh agigl the
deri®s A a6 %Hiqg&ggﬁ%%k h%%k 6r8&99h¥k§ﬁhigt8£ action and
therapeutlc net h or al opecia, 3 conprisin 6
is ﬁméﬁlnfﬁ&ﬁrqﬁgmﬂfh%t@&ZSadQetés[@&fécts, and thereby have
di met hoxyphenoxy) nethyll] -1, 2, 4-oxadiazol -3-yi
acconphirghsld d-hey prespnt HPVEHIlQndlfluoro 2- oxoet hy

OOO%i 3,3,5 5-tetranethy_cyc. Chexanol in all anount

[ fective for proph 1. axi _: or treatnment of a
aéﬁgﬁ?%%%¥¥9ga t%@wg§%se%@d1%9eﬁ§loﬁ H§gvfd£s
d|mmethonyphﬂnpmyynmﬂhyk] tﬂeﬁhpeutlc agent for alopecia,
4- - oxadi azoi - - - 3- - j¥ i G n_1- )- 1, 1-di

compqqqkﬂqy_2__dkbgfh@&Hi 4{5 3 4¥almethoxyphenoxy)methyl]—

| cycl oh
12, R %ﬁ%&éé&&ep—ﬁm'“-’ﬁ"ﬁ“ﬁ FoBatal-oxethy1i-
3, 3, Advantages ofy 1the ioaeeRhian ;k0Q10L LAyt hen preseat  ;

invention, it was found that anong the conpounds
beMUngAngmm@haﬂaam1¢|<nm yhetbyeg£XéCﬂethandkﬁf alopecia,

derivative that is bound to i:m no 7h| I |n FRBP12
comp i iThi bi t t he ¥BUAITASE 030 act i vi ty; [P+ ((25)-R-(2sf (3,4~
dlmeﬁgau#%ékﬁoxy'%%%h&lﬁLqegpgsﬁégﬁin?§¥%g?&?ypbrro%idln—f:yl)—

1, 1-drfidoupro-degingetihyl, 3, st 5-tetramethylcyclohexanol 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-yl)-
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}pyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-
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3, 3, ., r. ._'"t:rarneu.:nycyc o ;e, arlol has
excellent h. th t.inmulatory action. [0011] Since the
conmpound scarcely has .Lrni nanosus: pressive action
and the like, at drug fornulation containing the
conmpound i s advantageously used as a prophylactic or

2,2, OB B B SLEPocL Ry SRR i groucr

stimspeedfy catdah . "al opeci a” means a state in which a
part or whole of hairs is fallen cn.tt or iost or a
[00lktate .in which a part or whole of hairs becones

thlnner and shorter. Al opecia includes, but not
par t7cul B¢ yCPH“Pr?%‘?j Fearce%yaha?o@emeflpsepar%eew% action

or enc_al ci C 1
e gfﬂgatla%dr ug ioqgﬁce]go rﬁ%%gcglléar?cgggiea}%i&%d%hﬁl St aﬁound e
advardfh @i £ancesedr g Qrﬁkbﬁhﬂzlg@tl@l §a: thetabeu@ OPEGER: for
post partum al opecia that occurs after delivery.
aloptiopecia is generally attributable to a failure of

hair cycle and triggered 20 by shortening of duration
of anagen which is caused by stoppage of cel

i f t | e: means a growth
Best %(%1% igc;f’l daojﬂqyl[r%?a) InC gr'nrvle tiphC N 9

hali stages of (1) anagen
[0014R period in which hair 25 follicle cell division
occurs repeatedly two that hairs grow actively, which
cokit i Aues $©¢CﬂfiQﬁEiqn%u%ﬁl@peqx&ﬂ[ﬂ@ﬁns)a ¢@23te in which
rowth is decreased SO

' wh .
a pa{ﬁ genggﬁﬁc dggﬁFd%k l%ﬁ?%ﬂ Eontrhugd ot A% @ state in
whlcwﬁgkﬁxLQT éfakﬂol@akﬁg h& 95( cEﬁEgg%ﬁlgﬁeQthgg Eﬂorter

which follicle is 30 conplete regressed and

Alop@@ﬁsallxﬂblwﬁﬁgﬁlComﬁjnue&mforp&ﬁﬁicularly 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 is
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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4 months for scalp hai.r)Get rally, 80%to 90% of hair
is in anagen; less than 1% of hair is in catag:n; and
the rest is in telogen. Abnornmality occurs in the
hair cycle in alopecia, and, particularly in
androgene, .ic alopecia, the period of aracen is

anagéﬂprlgﬁﬁdtﬁ@nth@toﬁnﬁgﬁﬁ shiftschea a&h&”éﬁ@'?@@@ is in
before hair grows to thick term na halr : her eby

telogausi Mprarniaicrteaseduts ipr aper hizam c&cﬂeehogamobacis and,
and. a change fromtermnal_ hairs to thin velLlus
parth%?%%rlX[B@lﬂnﬁr?%?@?%%c alrRphid acthe Berivérapeatigen is

shor Q& ggrtﬁa# %E?&éhaéh f%o %?C%% Séﬁ%b??gﬂgggigggﬂre hair

.east one o i nduction o

growﬁh@brﬂﬁﬂ@Mrkéfﬁﬂﬂél0H31r12}hékéﬁyl%%b%@n@féﬁmfncrease in
gromh., (_.) extension of anagen, d (4)

pr0potﬁi¢mnpf reteyatattians enmﬂemm&a&qeoﬁrbm|merhmsal aadrs to
those na9in:i a plurality actions anong the above
thin qx¢ L bwg Ra'e Stesired, 15 [0015] The active ingredient
OOl@f the prophylactic or therapeutic agent for al opecia
or the present . invention, which As 1-[2-

((éﬁatﬁéﬂE}Tﬂﬁﬁﬁhyﬂgdﬂﬂd“E&VQ%%&%b%hﬁ@%hﬁgbn%’for alopecia”
_ 4-c: Xadi azol -3- yl}pyrrolid.n- yrl)-1,1-
lnClmdﬁﬁotbQS©xbthyg]at 3e6s5 20et :of ell) YinQuctiiortof hanagen

"i exanol (herelnafter referred to as
frm“o%?%ﬁ%ﬁn fhaertgnﬁwtphéjﬁ¥§§éﬁp nvient | Hniulaisiqrheot hair

npo y ollo ng f nula
grow@@ %th %ﬁgﬁéy % [E%%¥K%He c%hpoun Ihhibition,
retaﬂdkﬁﬂ®ﬂ¥ﬂ olro ﬁ@@r@@ﬂ@ouﬂﬂ ghsel oseds i nand those having a

plurality actions among the above actions are desired.
[0015]

The active ingredient of the prophylactic or 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}lpyrrolidin-1-yl)-1,1~-difluoro-2-oxoethyl]-3,3,5, 5~
tetramethylcyclohexanol (hereinafter referred to as “compound
of the present invention”), is the compound represented by the
following formula:

[0016]

O OMe

OMe
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Exanple | of JP-A-2604-123557 and obtai nable fromthe
nmet hod disclosed in the publication or nethods
described in Exanples O described later in this
specification. Also, the E Ki-3P12 rotanase
inhibitory activity of the conpound of the present
roo17pvention is disclosed in the publication. [Cole] The
compound of the present invention can exist as 10
varieousospbeati e is Aldtidnlview efeapphipeabid idysdl®sed in
dugsr hydrate of the conpound is useful.. [0019] It
Exam sﬂbkéytifzﬁhﬁQﬂ%nkﬂ3&&%a@m@phptaénabl©rfrom the method
. therapeutic agent .for alopecia in the present
415Gt Lon 0P a LR LLEOF LGP alPty GRIOS SR Houbgamples
descipdi | Qe OULE. chitsVi e¥eal (POLDE Sy SUChAd80i TRl pxppi2
adni ni stration to affected area, easy admnistration,
rotaregticthanbi bopyokakiiliity off SyskentGu@dver sef G:fkfeeCﬂbresent
and the like, a preferred dosage formis an exrerna
invergrieparit iBrclAsse, g rbe rheléeapoand t he present
[OOIénvention 20 "has a | ow probability of systemc
Hdver se effect, it is possible to use the conmpound as
anrQl alc prepdat ben, [00201. 14y i s essidhle LR CRRLEL a5
t he prophylactic or therapeutic agent for alopecra o
varidure ppeésentsinveridscgn by usieng dheaaboveab2bidescd bedugs,
conmpound of the invention, a known carrier, a diluting
hydreggemtt Hifd @ dunke 18s Useduilred and by forming into an
[OOlippropriate phar maceuti cal conposition. Mre
pecifically, the prophylactic or therapeutic agent
i siusabke gssthglorak, preparatdn sugh agpéompiaeéni@ or
powder, a dispersant, a granule, Va liquid, ,a
therayapsul @, agerdr yreyrajpopandc ain ethy psesweht &svédieion via an
external preparation such as a liquid, a lotion, an
Oralo?ﬁ?ﬁ%nt? @aﬁﬁﬁﬁ?réﬁdlénﬁﬁédﬁﬁ 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 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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;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 ot her known additives such as vitam ns, am no
aci ds, herbal nedicines, nat ural substances,

packV%&|£%r@dm adjust,:rs, algefac-ent. suspending
agents, thickening agents sotubiliziria agents,

[002dj sintegrati ng agents, binding agents, |ubricants,
antic:x:-dams, coating agents, ,-0 coloring agents,
f|HVofc|hﬁg agent £ suptact dnitss, pppabvléq:‘ze@s or ahberapeutic

ranc required wthin ualltatlve and

acen{! BHTANCES A5 Leulr o L, uel LLative and . che oral

prepégaﬁfﬁh'ng@nﬁboﬁossgggg]tbné&ga6¥H§Ec§néWHn§B&I%ﬁve such
prophylactic jr therapeutic 15 agent for al opecia |?

as vheampiesenmimyentidy) astthe extcdidiaks,pheparali edbsténces,
IS possible to add ot her known addi tives such as

Vehl%kﬁ%ent§H|n@dJ&SM§rﬁ 3--%&H%ﬁ&ﬁﬁﬁﬁ§ﬂﬂm,S@ﬁpﬁnﬁﬂng agents,

ter, and t i ke rese{vatlves

|
ehicRBIE een Bl | BaPGo 1T Blaq A00ohEE, (e BESERI LR ¥68ncs,

blndiﬂ§|UQ@@ﬂt§'nokhEkQEaﬁ@Q th§n£i5§1dg9t§'lscéﬁgbngs agents,
white petroiatun] squ- lane, paraffin, and t ITke,

cologekier agsuch, as1Gelorgyly 2x@inty] heuXahSCint s UBplbkvitizers,
raps ate, d;JCerti _: 7.o0noo0 |eaae, and the Iike,
and Em%@rhC%r@%arﬁ%sr@ﬁcweahh@ gualsfpiéen pedi Auantitative

i,can and the I|ke urfact an i nc
rangesl%&é@e(%ﬁrghéﬂﬁvﬁro§ ﬁate i §§t8? %ﬁ? 3e?h%g?rke
roo2@0el ling 25 agents including a a7rboxyV|nytI pol ymer,
pol yvi nyl al cohol, and the |ike, pH adjusters,
aﬁhhokhean¢8$eamdfcobmngngj&geQESpaslac9q0|nﬁd whehapeutic
gualitative and quantitative ranges that do not

agent’ mpaFr 6T Fects et Her§ Hient Faﬁenfe@rzs)as 3granexternal
prep fgétrf%lgg %gEEQEleOEot@%&”§%Q%pyEA %dg{tlves such

erapeutic agent for al opecia esen
as sbﬂW%ﬁtbonlﬁ@&ﬁﬂﬁng 1,3-butyleneglycol, ethanol, methanol,
purified water, and the 1like, preservatives including paraben
and the like, disinfectants including hinokitiol and the like,
oils such as white petrolatum, squalane, paraffin, and the like,
esters such as cetyl 2-ethylhexanocate, cetyl caprate, glyceryl
monooleate, and the 1like, silicon derivatives including a
silicon resin, silicon oil, and the like, surfactants including
polyoxyethylene hydrogenated castor oil and the 1like, 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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sx produced as descri bed above can be adjusted
according ng to to body weight, age, sex, and the
like of a patient, Mre specifically, in the case of
usi ng the external preparation, the preparation
contai ns the conpound of the present invention in a
prodCORGERLT akisen i 8k q0.800L% L0 0% and, can Pe-corging to body
adm ni stered once to several tines per day. An
welglappl agat i oax anpudt the 1 hke espectpathiaitt mayoke abedtifically,
_ 0.00001 * ng/cnpreferably about: 0.01 to 1 ng/cé&
in tphe2gpsc10fi Hsihe ¢ase coftegsphagPrrheasralopr eparabirenardtion
1o 1.0% mu/ ku _ of Qge cgnpq:nd of the present: | ,
CONLFRRent IO i sCUSE er ©anPTadugt, andephéon in a
conc®h PR Borh O | $, @I NI ST 81 @d 0N 0 SeUekah i sELIBS BREe to
day. '0025] 1 Sl1. it is possible to use an active
severayr etlineat pefr angt.hern prgphydaadtdne Ofoddterapaut t€spect to
._agent for alopecia in conbination wth the conpound
hair gpay Hee prlegieht 0 i HVeht i toh. 4 Exafpil es paf femeblar agoto Pedl to

1 m yﬁgﬂ in conbination include, but not |limted no, .
Inihoxi di |, fi _r_asteride, and the like. Al so, conbined

[oo24p€e with 20 drugs such as another hair growh
agent/hair restorer, vasodilative agents, _
anin andr egess cagentrsy the icolads paripae atdeni, vat kves)0 mg/kg
anti bacterial agents, anti-inflammatory agents,

of RGP HEF ridne teri Wastqesi N smod Lagliandishdageni §68 6pr an

nt ni , re ti_naids,.and trite.rpenes s
adul%bs%%%ﬁe?R§5EE§§ﬁbi£§IHTOb§6f1 5? Ger ONthe t0 several
timePrEseay nvention wll be described in
[0025]

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 to,
minoxidil, finasteride, and the like. Also, combined use with
drugs such as another hair growth agent/hair restorer,
vasodilative agents, antiandrogenic agents, cyclosporine
derivatives, antibacterial agents, anti-inflammatory agents,

thyroid hormone derivatives, prostaglandin agonists or

antagonists, retinoids, and triterpenes is possible.

Examples
[0026]

Hereinafter, the present invention will be described in
more details 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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nore details by using synthesis exanples, preparation
exanples, 30 test exanple, and the like, but the
invention is not limted by these exanples all, [0027
Synt hesi s Exanpl e Though it possible Co produce the
conmpound of the, present invention in accordance with

[002¢Qe production nmethod 5 disclosed in JP-A-2004--
_2t3:557.. the conpound is al so obtainable by a

syntheed hodi:degscrd bed bel ow. 00201 Synthesis t; f
1-12-((29)-2-1 .. ...... 5- r -11:--3 1xYyJ CS..:SIf,
alelouqh it],1is - pesadbag. cco propycer g - cqmyqqnd of the

presipit s 1 il iy ARG 87 EA] oor PR On method
dlscfoéed gn §PLAZ§%O§L1235§WIr@ﬁ% ﬁ%@ﬁﬁ%yfs alg%'Bbtalnable

oxyl ant | ne
by ahiy{edtﬂ&ﬁhl@a’slcd&k(eﬂ)@aal,owl 53 rmII and SOdI um i-S
carbonate (162 ci, 1.53 nol) were added to a m xed
[002&Dbl uti on of
t--butyl (25): -
SyntQFs%F7% |;’

=4 Y
1,2, 40kl oved by il%ﬂt}'ﬂﬁf@ﬂl lns-tll ”1' UQ @LdMuBQB § JS'Q&é@hyl
'———1#TET—ThE—TEaCrrUn——nErhanUf——mHS—drsrrffed—amay—under————

3, 3, B, 5-educetngrtesisure, oraxdinmdt:er (1500 20 m) wa ! added,
followed by filtration and drying of a precipitate,
[002%hereby obtaining a colorless crystal (83.4 g)

(1) Chéﬁ%gi?ﬁéirgs gédec% ggr§%53£§féﬁﬂ%}m§@ fﬂ p%rgélidine—l—

carbd@gnesi um sul fate, the solvent was distilled away
under a reduced pressure to obtain a 25 colorless
criynsdad x(TAf iheg)hy Thecttlotraldeanollit gvasl 166 gol) and sodium

carbonate (162 g, 1.53 mol) were added to a mixed solution of

t-butyl (28) -2-cyanopyrrolidine-1l-carboxylate (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 by 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)

d 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

10
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[0030 "H--NWR (200 MHz, chloroformD) a ppm 1.46 (s,
9H, 1.75 - 2.43 (in, 4 H, 3.24 - 3.56 (m 2 H,
4.12 - 4.72 (m 2 H. 530 (m 1 H 30 [0031; acid
---------------- Pot assi um) carbonate (405 g, 2.93 and
ethyl bronpacetate (391 2.34 nol) were added to an

aC@%@H@éiﬁﬁoocagbbn§QEUt'Q@SOfg% 4-dbget ;) Xy o'ethyl
(300 g, 1.95 mol , foIIovved by stirring at 60

bromdadwiuaise BlHsequent. By, metlhylweaebratmat ces ate éaétdn@ (3000

0.198 ne!) was added, followed by, stirring at F5f
ml) f%‘?llitlso%our $f F&rt%&lmeéwwpbﬁﬁﬁéacéﬁﬁpe 9¢331195¢q, mol),

.was_added, owe stlrrln at 654 fo
fOM%W%‘?ho TEthYP b or?tga(g %%eg(géufs §qﬁﬁﬁl¥\asethyl
brom@&’é’@@atefo iowed by sfirgd ngH3C fQK 2a|8191%65 ¥11owed by

[ 00321 The reaction liquid was returned to a room
stirtiemperat WEC fand pob assuum. carhonatea wastieyl nbrakhedcetate
by filtratio followed Dby distilling away the

(33. %oqfve%tl%\%dn%;()ce‘%%ff v@%ﬁtqulfcblr]cﬂﬁﬁ&béﬂatsetlnmd@r ag 65°C for

d h ly 15
2.5 BEUSee BERRRU PR R NNl I S TR gl df e
foll&adh umy dwidnoxde J@cgkowé 1%191999 to an ethanol
(1100 m) solution of the thus-obtained ethyl (3, 4

(003741 mthoxyphenoxyr) aceuate crude product, foll owed

by stirring at a roomtenperature for one hour. After
d“a?%gr%a%h%nﬂ-aa%a H?éré&’ﬂuéﬂeél d¢i & (320mnicpmpepgture,

ons {00200 ML R, 1 SUULLCH, B L OL0SE ALRLEELE! L AL ovec
by di#oWN 5O i BIHHRY solvent and excessive ethyl bromoacetate
under a reduced pressure, thereby obtaining a brown oily
substance (485 q). 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-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 gq). 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,

11
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| t335 g) Chloroformwas s .~ added to the filtrate,
foll owed by washing with saturated 25 saline. After
drying with magnesium sul fate, the solvent was
distilled . away under a reduced pressure.
Recrystallization fromethyl acetate/hexane was
J=8.spnducked 1.0 obtai)n agl sght sbr oy  powder . 13@&@9% a7 (d,
The total amount was 368 g, 1100.347 30 1H -8
J=8. NHz]z chl dt)of drom4D) @ rprsi,mi3H34 , 3 (-1), 3.86. (s, 3
k?, 4.64 (s, 2 Fl)r 6.37 (dd ' J===8. " 7, 2.86 Hz,
0035) 661(d v=2. 644 Hz, , .-17(d J=8.79

@@utg}éol 54255 )( tg—j 5 } 'j.) ciloo%%]ox.yp~ y}é}ézhﬁ ]\%——1 ,{2 , 4=

oxadlalzol—13 1y drol il rl”éarfboxyla.f‘;1 S
riethylam ne (422 @, 4.17 nci) was added to a

chhoresflorlmmisel ut42an o(, 2@00Q 7ninp 1of whsbatiykl Sp- 2- fhbproform
an1no(hydrox¥|n1no) met hyl . pyrrolioine i oarrox | re
solutigyy 1.39 w8Y09.), (3mla- di m ei°f ho yphénbexy) (a8et?c! (

amlnorrgﬁ O%I(O%?ygjt npﬁj%e%é{n‘li p)ygfo%J_dlj'lgxﬁgﬁg\r/g(%{g%g?%?l—az % f9 g,
1. 39(3«(1% dl(@ A 1R0E 5 QPG Q@@lthcmae@d h3kgog hiofidg,),

c, 1-81. for one hour, lowed by stirfing at a
1- hydnﬂxybdnﬂqhﬂumzmﬂefmwndﬁydmnns (Aﬂﬁem;dlst8llmng wmmd 1-
the solvent, ethyl acetate was added, followed ;

ethylm%m 3ngiwet%wr@mopéom’léﬁﬁaioaﬁéamaaaeausdrs%dih%lde (347
g, 1.). §Xd If%%(}é e'%%?nc&pea boursmfgllov\tetcﬁn%%gnesl%rratn%d 2 IIaneroom

In ora er dry Ing w 'um -“sulTafe,

tempdhec 5@ vest was ndiuskl. | | edtawayiwidern ia g &isedihe solvent,
pressure, thereby obtaining a crude product as a brown
ethylpi hgetate was added, followed by washing with water, 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 crude product as a brown oily
substance (389 g).
[0036]

The crude product (389 g) 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 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]
'"H-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
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substance (389 off . 20 [0036] The crude product 89
g) was heated to refl'ux in xylene (3.000 m) for 6
hours. After distilling away the solvent, ethyl
acetate d as added, followed by washing with _
inol/L-- hydrochloric acid, a saturated aqueous sodi um
3 H) hygr@geggar@oggte42§3solgtq@n (m@nd g3t usabed §albng ying 46
this or After' ‘drying "wth magnési um sul'fate
(dd, sdFgend, wasodi 8t | led)away cunder a=2reduged prﬂ$$u%eﬁ7 (d,
t her eby obtalnlng a brown oily substance ( [0037; 30
J=8. 7P|H[éqvﬁ>lcl 00 MHz, chloroform0) 8 awe 1.04 - 2.43 (m
003%§ , 3.34 - 3.71 (iii, 2 H, 3.83 (s, 1 H, 3.86 (s,
, 4.935.14 (m H, 5,21 (s, 2 El), 6.46 (dd,
(4) éi‘i[ (394- aiﬁétﬁgx¥ghwoxgﬁne1%égl(]dﬂ3jk§2lsgi4—iﬂ§¥nro]ll%)ln’—2 v1]-
4 T I
1,2, 4ioxy@1&m@Xg) e hyl1-3-[(2S) 4 nol/L-hydrochloric
acid/eth acetate (750 M) was added to an etthl
acét atel (rswy C)cfs]cﬂrmq oRCaH/eLhlity] peebyt 155{(3114 was

addeg al 61 elc SLVJaJé’ta% Q’E):(}r'tﬂ‘yﬁo;&t]%&' o t=butyl (25) -2~
Bl @Lagméu@@;&mrhma} %é&%ﬂlm Q. A10:00lit Lol kowed by

stlrrlng at a room tenperature 'for 4 nays. After
y1}paddd hgdwat €t ;camashyng-eM t(Blét hy)] dceétiat eodds followed by
performed., and neutralization was perforned by using
Stlrélngo%th%CFP%ﬁuE%@Ee§%ﬁu{ﬂ o Etdys- | Mdderaredias water,

washgxqge‘arltfhm QXeta%S Qvfaggep\l\ééﬁ%rr%eocfveﬁp‘gmélgu%rall zation

gnesium sul
was @HestAdrinRd a¥@Y using a 20% NaOH 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).

[0039]

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

d ppm 1.79 - 2.31 (m, 4 H), 2.98 - 3.22 (m, 2 H), 3.84 (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) solution 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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under a. reduced pressure, thereby obtaining a brown
oily substance (186 g). [0039] "H NWR (200 MHz,
chloroformD) 2 0 ( ppm1.79 - 2.31 (m 4 H, 2.98 ..
3.22 (a, 2 H, 3.84 (a, 3 H, ?2.36 (s, 3 H r 4.39 -
4.46 (a. H, 5.22 (a, 2 Fit. , 6.47 (d,; j-=.2.64 ,

tetr&hg@%f%%yéléa%xﬁ%g%b(dé%%gs) g[flucr 0 (|Qﬁydroahd3 Sethyl

brom&jiStuetdddt &ty 15y €l pb.Xy hoas tig éHHéHLE@eﬁrép?lng,
nitrogen gas stream |, 2-di hrontethane and t rinethy

follgweqj Iehl hepitieg( 3tal eath)x weree addéd houas. After the
t etrah drofuran 500 mM) solution of F.. zinc :: "dr
reaciggnl ¢ 80 GIOT ARSH S9HAHOVEHTBY HBL IHeTeRe Solution was

addeéMb§ﬁﬂyeQ&ky g ESE%@QMd Loy r é@O th1%llmln%§8g by

.ton of 3, tetr- anet __ eyci chexanone
flltﬁﬁtﬂ)r?o redhy landbeatdnd  wdy ogmeid ) U%Pﬂﬁ@écﬂ@y(ﬁ@Jhﬂng with
X. 77 mol) was added ~ i by dr oppi ng, followed by

WatGMeaﬁthfﬁﬁlﬁ@ﬁeWuxSﬁénne hdUﬁgﬂfAkhannghertbacma@nesium

ated us ammonj.um.chl ori de sol uti on was
Sulf%i kﬁhd §$§$Qﬁﬁw P@&btQ&fFﬁ&lﬁgmdéwaﬁasuﬁﬁ?ﬁ1néteaeduced

presQYref'ﬂﬁélaékt%Pnob@ﬂyln cet ejglg\ﬁsofﬂge é’@%rlco (ﬁ/?

washi ng wt wat er satura I ne.

ethydrdi fighoydr Yli-dydmctdy-B.,'3l, B, 5-icekkbmedhylcktlbhexyl) acetate.
sul fate, the solvent was distilled away under a

[004%leduced pressure, thereby obtaining a yellow oily

%Qfﬁﬁﬁfgﬁ%ggéﬂg%%qy ?B%!@%@-PétFQH%PWyPE?EPEﬁ@%yK?%CO 9

1.05€h81¢ wdd' 84ddd to an ethanol (800 ml) solution of the
thus-obtained compound (201 g), followed by stirring at a room
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 washing with saturated 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)

O 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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An aqueous solution (300 m) of sodi um hydroxide (42.0
g, :L.05 m;L) was added to an ethanol (800 m)
solution of the. thus-obtained conpound (201 g),
followed by stirring at a room 15 tenpera; ure for 3.5
hours. After distilling away the solvent, 6
hydr@@%i& <ﬁ¥dtpﬁﬁdfr'§'ﬁ$hﬂxM@%m§Qﬁ%@deé”qo gt hyh acebake s00
further add | oned by washing wth saturated
ml) sarsonetlonAfteasf dr yi-hg( 3y 4-hd inegnesdiywmesivkfahernyhe-3- (29) -
solvent was distilled away under a reduced pressure
pyrr@hb@@by2uh1varﬂnr2hg4wxa@dramqless 180 sgol i0d S¥atee¥) ( 1691 1lowed
471 H P?R (200 MHz, chlo oforn} 6 pp
by s?.gr&énﬁ) at_L 40 roop 7tier%;?ﬁr%t%e 0hg (Sh rss) Dsfggoro 1-
hydr& §;315*@ % é%%%ﬂyﬂ%}

)e1oh t (14.8.9, 0
2 (YD (3 d et hoxvphenoxcy el : i 1519, 0 0°

mol) 4wa&xaﬂm5Emér _g&dehﬂvrfdﬂldhdﬁ- byyl9tidrindy . by 14 hours.
yo-2-oxoeth-1 1j, 55-tetr'ameThyl cycl ohexanol .
After theuéechlonhy@b@Xymgvent gias distilled away, and ethyl

tetranet Icycloh acetic  acid

acetig | i CRTYEel | BS o Ao o o Ve Ess and a

:
e e

with adegae ¢ Dua mﬂfﬂm Or mMhe9Qe s infu) SralSUblu@ﬁlfoedSby 31llca gel

(3,4-dinet"l %phenoxy) me t hy | ] {
chrogatoqg%pqyr eﬁhyl chtate/%exane yP. ob¢a1ﬁ ea ye e 01ly
Subséancg g tol lowed by stirring at a room

enper % for 4 hours. G _-'aoro(__ hydroxy--3, 3,

[0044]5--tetranethy|oyc|ohexy"l)acet is acid (14,8 ci,
0.06. ne!) was further added, followed by stirring for

'"H-NMR4 (286uMlz, AhflerofhemrBaction, the sol vent was
distill ed away, and ethyl acetate was added, foll owed

5 prihy wlshng wi th Sfat efMande a Hsatu9a9%d0a%ﬁé%us 8o um 6H) .
R et e Ny G SRR
totaﬁlﬁmca,gel61,3.86( 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 1lg

Polyethylene glycol 400 16 g
Acetone 6 g
1-menthol 0.01 g

[0046]
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chromat ogr aphy (ethyl acetate/hexane) to o itca.::.7 a
yellow oily substance (156 g) =~ 10044-, '}-1-NN}R
(200 M -3z, chloroformD) 15 8 ppm0.82 - 1.88 (m 6
H)y, 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),
(PreSabds BoB{sS:ndotal 3H), 3.68 - 3.96 (m | H, 4.05 -
4 . 33( ., -H)), 5 _0, 522(s, total 2H
5. B9l yeth Y% ne. Hlf/ c015.4609 , ( imentzgtlalal cbHp,l , 6244 €d6tone were
3'==8. 19, 3.08 Hz, H), 6.62 (d, 20 T-2,64 Hz, 1 H),
mixe@, 7gn¢dthg=gorgound ph) \thpoguBEerPr elarattiiom Bempredad to

and é?éégfv$ﬁ % égfkgthiggurzs gga Z%g%hgﬂglggegén§ghanol and

1-meh V&Nt ;8he | a@deaohﬂﬁt{Wéeﬂ§x9h¥§0|f%@@o%eg 9y ACCLONGy to
6 g 30 1 -nenthol. . 0. 46) Preparat|on

obtai@tdﬂtﬁaﬂ&ﬂ@&ﬁﬂnﬂkﬂhio@lycol 400 benz.yl al cohol, and
acetone were m xed, and the conmpound of the present
[004{hvention was added to and dissolved into the nixture

199. et hanol and 5 1-nenthol were added
Prep%%%?%e m%ﬁﬁﬁfﬁzﬁollomed by stirring to obtain a

Lotidd apsparent |otion. 0047 Preparation Exanple 2
Lotion B:

(Formulation)
99.5% ethanol 70 g

Compound of the present invention lg

Propylene glycol 5 g
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 5 g
1,3-butylene glycol 5 g
[0050]

(Preparation Method)
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10 (Fornul ation) 99.5% ethanol 70 q Conpound of the

present invention | g Propylene glycol

(G _".utyl hydrox_ytol uene) 0.05 ci 15Purified water

5 <r PH'

23.95 [0040 (Preparation Method) The conpound of the

present invention, propylene glycol and B}?'
gx q¥§ni[§lﬁﬁgylene
ater, were

glycai xedrtoadbtai nea 4 rrampaf@ntso!mu@ﬂ. oﬁfO@@%%

addgd EQmBgunég%%thﬂﬂﬂiPrégéh

di ssolution. This so on an pur

Preparati on Exanple 3 Lotion C. ------

[0051] tO ..41 ~, nA" of the, ¢ . E; ilt.

Prepamaktiue Ex@unplle, 4. _:; 1 of . 3_7f x", et
acet one, follomed by stirring : t ssu |
Lot icihtla (finhg sa.on)

(Formulation)

<Mixture Solution A>

Polysorbate 80

Sorbeth-40 tetraoleate

Glyceryl Stearate

Stearic acid

Cetyl palmitate

Compound of the present invention
Squalane

Methyl parahydroxybenzoate

o o U N O O FBO=H R

Propyl parahydroxybenzoate

<Mixture Solution B>

1,3-butylene glycol 5

Carboxyvinyl polymer 0.

Purified water 83
[0052]

(Preparation Method)

wer e

ethanol and

---- 25 “orm
acetqgne,l folhleipd 99y 596 et hamol dige bitiduetidmer ety gobtaining a
. Jgéﬁ ng_qf the present invention 5 g ., . >C ;tet

H gt yCO 5 g 30 ;0050) (reparatlon Met hod)
i nvention and
Il I v :Qy;>t:. tb}~. . :0.. were added to a a .

hanol : .i
n thereby

.28 g

N

The mixture solution A and the mixture solution B were

heated to 80°C. The mixture solution B
mixture solution A, followed by cooling
obtaining an emulsion.

[0053]

Preparation Example 5

Shampoo:

17

was added to the

to 40°C,

thereby
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| otl on5 NOR] Preparation Exanple 4t i t t :n >

M xture 1Solution ...V: ~ }:yt That< 80 I .f Lib: ""

Nooje. 1..59 t 1lyc:e . 3t al..t;:e |l g Stearic 0.5

h painitate r s Conpound of the present invention o 2

9 qua:.c"nh'Yl\/[LtoSara}ro>ybf;Cage0.1
Fornqllé{% pa a'Yitaoxybe zoa.. 0.02 it M xture Sol ution

.o butyJ ene gl ycol Qa. rbox >vin ' 1. pol ymer 9 1

PLHMlXtBIi‘SI\I&ICHJ‘ULiOI‘& A>10052,1 (Preparation Method) '.i

The m xtu. solution ..Aathe "~ t >we re heated to

80C et i anding & agelydt ison fFtwas addeds, f the

A, followed by cooli ng to

Tﬁécﬁrﬁ\%P?g{fjoy&bﬁéitﬁﬁy&lé‘hﬁﬁogﬁﬁplonﬁ teshanpoo: r "o
muzatio Mxture : 1 I :nrri th e ... b
sul fate 0 Sodi um ' aErcyl nethyl am noprgg} onat e

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

18
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5115 g 25 r~ isopropyl ea to 2 Conpound the present

invent: nl g ',v X33inn erz\ 0.05 g 10 Mxture S e

i t Bll Hydrogenated soybean pt..ic ,5..) a 0.2 ¢

ttven glycol 3 g. Purified water 33.75 10054) 15

s):t"Ci>.3t 3_CE Meth('d) T b<:f?i a~ :.lelre
[oos8plution A w heated t OC and added to the mxture

501tlen B that n heated to 7_% The nixed solution was
(Presérdtech andclcad) ed to 350c, thereby osta it nq a

shanpoo. 20 100551 Preparation Exanple Tablet: --

- -The .abave=listqprpowmmdaie peeergn-fon megneisgnm2 sgearate

T5 .(:.a: to 12 Aicr, t * , . ..cellulose 10 w
vere | B etndfi futBATA"ar BRypPHEL) 168 PakPocHRS FOdRg. Fof loved
by grafilats20€ J!ﬁh%%%’—%@t%&n%@ragfahhlg v?é“glfdr%%d, and

water 12 ng o0 n;
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. W098/55090 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

19
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Pre ration Method) The above-listed conponents except

for magnesium _te ate were mxed in a nortar. , and

purified water was added, followed i by granul ation.

The thus- sbrained granule was dried, and magnesi um _

stearaLe was added to the granule, followed by
shavddbl.elyving, thereby obtaining tabi eEs each having a

dianeter El and a . .e.. g>t of 200 ny, ['005; iU

Pest =Exanpl egHaivthgriowt 0%-. str Lhote hntl o,aseffest 903 of

nmeasurenent test in s'lalL. nouse node! Method: “ors
Shav%i ralgfa each of . ._ mce (female, about reek 15 ..d)
I}lved an 200 of each of test GO ounds (90

@roﬁltc? 9“&5’% thgﬁopo\%ﬁsogpﬁh?‘éﬂ the shaves

006@rea once a day for 40 da'y's fromthe day 3 after
the shay::.. As the a va_ua La conpounds, the
Resuldonpound t he P ;,,.._.;. invention and the conpound
(GPl -1511) ) disclosed in Internation_t Publication
%ﬂ qﬁgxgrouppwhere the qgm@oundﬂofp@hg poasent , igvention

f h hi cl K ed
s us%ja b'ﬂgm’ggg? iq%alptm ov&af?es%/(ﬁ?glosf e\tAéra?rséj o eﬂncrease
in h8hiea Qfopachseb-L0 fo la%hmb(i%eﬁf PAGR QHOUPVEP LALEE as

every 2 or 3 clays after the 25 ~ start
compaadhtl nist rtatel onrXMed | iusivig drhetfiol kewingehaids geawt Ristered
score criteria, 0059 Hair growth score c__terl= -.
contqu)q%gqurbﬂk% 1) he halr growth score of 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
increase 1in 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

20



30 2 hair growth |less than 30of shaved area. 3 _" h3"
growmh in 301 or nore and es: 'san 60%of | -D shaved
area 4 -- hair growh in J or nore and | ess Man 901 of
shaved area 5 = hair growth in 901 or nore of shaved
area 511060 i Results: to the group where the
rooegpnpound of present invention 8 Lmol.. ,. "I .. S

unoi

) was admi ni stered, . an . M in M __ gromiﬁ

srifre. ,.Bs exhididetn .ghanrearhyist ageoash 10timulatory

co
effe%’aﬁi

in s}%x?(\el\é h gtgsoenem tcp

npared no the group which the Vehicle was

fif stérsCompeshts oIf grivup)r ¢ Y. 1)veThiomaipd GPI-1511
& group with the conpound of the

present ihvéntion . was higher than that of the group
with GPl-1511 over the whol e test period.
Particularly, fromthe day 19 of the adm nistration,

t he
t he

15 increase ini_ gromh score in the group with
conmpound of the present invention is renarkabl e,

thereby revealing that tne conpound achieves n.
excellent }a i.. growh stinulatory effect, The nair

"1 -

WA stinulatory effect is exhibited by

conmbinatior, of a plurality of characteristics such
as excellent stability, ah~sorbabjlity, Wsue
penetration property, zuKl the like in. addition to

t he

rouanmase hinito y activity of the conpound.

industrial Applicability 25 The :pnyl .. or
t herapeutic gent for aiopecia containing the conpound
of the present invention as the active ingredient has

t he

excellent hair re toration/ lator;, action.

Therefore, the agent ~is useful as a Orug, a
quasi -drug, hair cosnetics,
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30 Brief ..esc_ _on of the Drawing BUY= 1] 1+ ci

arraan s':, X tx ~a_ stu aor 'on: cPrer... .. J~t

ce a. ..0. ..... .. s}-:_aVeCl n: .. senod C a

= as [Clainil] A prophylactic O ': therapeutic agent

for alopecia, conprising i-12---( (23) J (3,4 nme.-n

X"'phe oy) t hy'l: 5 2,-y,lpc dl_a7 t } 1 - . id |

G}, -df ..orn/.'-oxen +, y - ,3,5,5t ethycyM
[Claxahpl . as an active ingredient [ClainiZ] The

prophyl actic or therapeutic agent for 1. opeec.._a

acléor graghvbaetafm or wHirsHraPs Udn cextarardl  for alopecia,

compBI ERRTT | 0 a1 Pont (Y G Sact TG g EP A Febhy11-
1,2, @+o%ﬁ@i§%61151¥¥¥¥&ﬂferﬁdqf—ﬁ—gl@iﬂ h alf§uo§% E)éyo&thyl

nox?; raet Vi

3,3,5.5= te’l’t‘?rametyhylcycﬂohexarﬂ)fllf st iber @Calve QXEredient.
t"Slil] J, J, i 5t:r amew y' _cvc. | ohexano_ is
[Claﬁﬂnahistered to a scalp, [Claima4] A prophylactic or

apeUtIC%y g%@? for alggggéééT?{Q ég%ﬁ?rSf?E%éailgecia
accoﬁ&iﬁ@tﬁo cf&i%fi led% hy 24 & %t%rﬁa&dpreea;atlgn}pyr
.n--1_y - 1- vl , uor o _ e:xo e
[ClahetB] Amer. vl cycloh exanol in an.tou :f, effective
for prop: _ax treatnment of alopecia a manmmal, [Cl aim
5]The RFOPhYIaREIC of* t hehapeptiel et hoent or faf opaéprecia

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~
vllpyrrolidin-1-yl)-1,1-difluoro-2-oxoethyl]-3,3,5,5-
tetramethylcyclohexanol is administered to a scalp.

[Claim 4]

A prophylactic or therapeutic method for alopecia,
comprising administering 1-[2-((28)-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 in an
amount effective for prophylaxis or treatment of alopecia to a
mammal.

[Claim 5]

The prophylactic or therapeutic method for alopecia
according to claim 4, wherein the mammal is a human.
[Claim 6]

The prophylactic or therapeutic method for alopecia
according to claim 4 or 5, wherein the administration is
performed by using an external preparation.

[Claim 7]

A use of 1-[2-((2S8)-2-{5-[(3,4-dimethoxyphenoxy)methyl]-
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& 1li ngto _aim4, wherein the manmal is a 1 :U,L:.t
[ ;la_:rt 01 The prophylactic or therapeutic nethod

hod for a _is according Lo c L., 7 m_ or 5 wherein
the adm nistration is performed by using an externa
preparation, 30 [Claim 7] AU of i-[2-- . , ' 5 - -

1,2, Aﬁ—§xadi;§ibl—iuagl?(mrollic@?i—ﬂljﬁl)t—-lt 1Y F28080-2-0x0ethyl] -
“ear.ei r: r1C," % Jte:.:...,].., f ctucof a prop%y
3,3,ach-teloramX hylcyclohexanol for production of a

prophylactic or therapeutic agent for alopecia.
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