WO 01/ 14372 PCT/ 000/ 05681 1 DESCRI PTI ON Neurotrophin Production/ Secretion -
Pronoting Agent TECHNI CAL FI ELD .5 The present inventi opcf/soabsg1 to a
neur ot r optWR "3/ duct i on/ secretion prompting agent which conprises an

- azol e derivative or a salt thereof and if useful in the treatnment or
prevention of neuropathy and so ferth, and to novel thiazole derivatives

and oxazol e derivatives having 10 neurotrophin production/ secretion

pronoting activity. BACKGROUND ARTDREGFB??H@%in is a generic termdenoting

nerve growth Néﬁk@ér&%ﬁiﬂ AR ctash) s€6re thami Ppmrtdingy Bdgentti ch pl ay an
15 inportant role in the differentiation and functional homeostasis of

central "and peripheral nerve cells, synapse formation, and regeneration or
repair .of injumrBGHNZCRE FXRID s. |In addition to NG-, so far discovered in

mammal s arg brai n-ggei yedkdituriahveaRib Ferébes (N neuddtrephdhr ophi n- 3

NT-3) ‘and neur ot r.ophi n- 4/ 5(-NT-.4/ 5) (whi n r ivn-8 - N s been
gisco%ered in PFQHPQF§°?é534#§EiWHO °ﬂﬂ§?ﬁ%r§¢$ﬁé i§§§§:§§ & nggﬁan as,
wel ). Wiile thaede derivativeaor m selticthereefd@nd dhprsedivdgi®alfP8etivity,
it is known that.ebbg¥ndidd BreténERHE b KdivopathyP antespdodithg aeditons. On

t he other hand, TrkA TrkB.and TrkG.  whi r ' :aduct s,
have been i denfPNEdtPiR2 g'c’)ﬂ%i&ﬂvr?ﬁ' Sg'gp%fzs&{lggg_ﬂgéxﬁ?gﬁ%ﬁ F 9% ty for
TrkA, BDNEOanceNFottbphim eptridyietdoni/ secyetben TPRENOERE NEIVAAY - hi gh
affinity for TrkC. The conplicated actions of 30 neurotrophins on the X
nervous system ar 1.d dto result fromthe functions, distributions
and expressionBAl‘:'z(Géggﬁ*)ngl'i chani sns i nvol ved of neurotrophins and their
receptors. The possNebEptyopliinfisne @enezds terp dapaiangsnekye &8 ns has
been suggest ed fhased ONcEgefle Rinintipsoimeditaig paotétns wivichhplage @nous

system | r]1 aCtimpiorf‘t%%it:n%ng\Q.rp J{n]e“%l%fEQZHEQQ:‘LQé@&a functional
homeostasis of central and peripheral nerve cells, synapse
formation, and regeneration or repair of injured nerve
cells. In addition to NGF, so far discovered in mammals
are brain-derived neurotrophic factor (BDNF),

20 neurotrophin-3 (NT-3) and neurotrophin-4/5 (NT—4/5) {while
neurotrophin-6 (NT-6) has been discovered in fish, it is
not known whether this exists in mammals as well). While
these are similar in structure and in p_hysiological
activity, it is known that they differ in specificity to

25 respondingneurons. On the other hand, TrkA, TrkB and TrkC,
which are trk family gene products, have been identified
as neurotrophin receptors. NGF has high affinity for Trka,
BDNF and NT-4/5 have high affinity for TrkB, and NT-3 has
high affinity for TrkC. The complicated actions of

30 neurotrophins on the nervous system are cons_ide:;ed to -

' result from the functions, '_di_s_trib_ut_:ions_-ai_ld expression . -
-regulﬁt'ing mechanisms involved of neurotrophins and their
receptors.

The 'possibility of clinical application of

35 neurotrophins has been suggested based on the diversity of

their actions on the nervous system. In fact, in animal



[ [ I ntracrani al
2 experiments, it has been reveal ed that NG, upon i
adm Ircl)i stration, inproves the.nenory and ability to | earn and prevents

: ; ; ; 305
th of nawoemssdue to brain ischemia (Brain Res. , VobcrdBansii
?ig%) ; Science, vol. 5 235, p. 214 (1986); Proc. Natl. Acad. Sci. USA,

1986); and etc.). Further, it was confirmed by Lans

\C/JO|S§DEBét gl . gtzﬁ;t(digrez:t I nj ecti 021 of NG=into the brain of patients \iMQBrl]
Al zheiner's disease resulted in anelioration of synptons of d_engn: ia (
Synposi um on 10 “APZRETHREYS s I dagsBypenrreverted sdxste NGE  wipbndi a iGrr{e(r:\t .
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(Act & Neur ol Soqngirof toL g8 BRApehys SEACH BF pokpns Qs topumsin,. 7
E /fgtgi) ;\le and,  151GSBeMIR (BERLA Bofind VOLIc9 3. PdBAGS, 1986 ;i So oo .dﬂls:eﬂet 0
ef fectively @act 285, per i_aal_ten(abaepfvmuatfc.znoa&%én ﬂéﬁﬁﬁﬁ'ﬁ%ﬁé\oﬁﬁ%ﬁsﬁm hen

i se , .
fhe rat sol ati chorya i Goree e Tl ThEkhex tinapcRoRs LSy i z6 and
secrete NGF andl3BsHisoas etraby ritdsidigeghdistericn BENNGBVEnta HHang it
period (J. Cel br8imlof parlientdOwith ABzHehR2) ). dh&eééef:':géd‘f{eé“l] W';

' | ed wobbler —mce genetica

devel opi ng ot ooeEruts ok BETEPhBLERS ot 8RR AL (3251 oo Hmpemmemon
(a\éﬁr gf)og?, ﬂgo {\ki}}ewm Diseasel) ) Furither) t patiamt = witht adabeeief f ect on
the motor ner veewegmihyashon adfecredsed eekhs Ngga Bvel arn%t,silg{gq,tif&.aﬁwleet I ng

he JapaneseeRdi Q@i Caf, Ll Vaa 38 (12 7%' 15t h Meeting of' the
Phier tfilo | Spcl et fgr 'Neu?i%#em s‘ﬁlrzy,o Sé%a?ﬁ 4%)5eupnpaths 1% shows a
:OPE)tereQ?i i/gnaBO %T“?re% eTRY ATt tRRtdosRE HGE (3chadeprner \Seandl. |, s7din an
acryl ani de neur@bahy402da99060tBraderesy, 0fol.he3d2RANGSE1 o PRy f;ﬁﬁgl ogi cal

' ' A0 ' fi.adi i s cyrrent under
ggmcﬂ %I CZI-I%Sﬁ{/%tsg ic(l)otni Idr}egése%h(ﬂloegrl{g%z%tl%gggggg'fmqgrm e F&R KRur opat hy
caused by cancer c%eﬁé’?ﬁgr%ﬁ/ % PRELBeTal mEnVORs ) PYELOBGBiseases as

well as the central nervous system diseases. On the other _
hand,itisknownthatwhentheratsciaticnerveisinjured,
Schwann cells transiehtly synthesize and secrete NGF and

20 thereafter synthesize and secrete BDNF over a long period
(J.CellBiol.,vol.119,p.45(1992)). It is further known
that BDNF, when intramuscularly administered to wobbler
mice genetically developing motor nerve degeneration,
prevents the nerve degeneration (Neurology, 50 (4S) A 246

25 (1998)), that it shows a protective effect on the motor
nerve degeneration and nerve cells death in rats (40th
Meeting of the Japanese Neurochemical Society, 238 (1997);
15th Meeting of ‘the International Society for

- Neurochemistry, S85 (1995)) and that it shows a protective

30 effect on motor functions and sensoxry nerve cells in an
acrylamide neuropathy model (60th Meeting of the Japanese
Pharmacological Society, P-532, 1996).

In view of these findings, NGF is currently under
35 clinical investigation as a therapeutic agent for
peripheral neuropathy caused by cancer chemotherapy or



3 diabetes nellitus (Genentech), and BDNF as a therapeutic agent for nerve
degeneration di seases or amyotrophic lateral sclerosis (ALS) (Sumtono
Phar maceut {cal, , ,s,%egeneron). 5 However, these neurotrophichfpRngisi s a
macronol ecul’ar " "protein having a nol ecul ar wei ght of 10,000 or nore and it
i's known that applying these neurotrophips as therapeutic agents can |ead
to problens, such as limted nethods of ~“adm nistration and safety )
probl enms. Therefore, searching 10 for | ow nol ecul ar conpounds ca1$_abl e of

pronoting the ojrbatiesimmilisas: EerenticheurBa BT A8 AntheERRATET tissue
is of great si@gehtCAOEendrvel@sgenpragionrdiyedsest or/ bingotyntiic agents for

di seases of th Cen‘r"rgé1$%°#avgﬂ§§atﬁ%%ﬂb;r??’%%"g%u{:%\éiml ecular 15

conmpounds hith ra'FSrﬁnown secretion pronoting
activity-incl uBegeaerendt derivatives (Furukawa, Y., J. Biol. Chem, vol.
261, p. 603§ (1986)HoWwEré®©kBhesSn3ub3t2Sphikis KakhiisShRatbeudlecullarKokai

H02-53767; JP _Kokai H02-.104568: s - - aj - 99046;
20 JPKokai HOB- é’§§§ﬁ?“3ﬁ¥&%‘% éﬁﬁ’}%&é@%g%%ﬁ&g ) ér(i?iq'ﬁtone
derivatives (JRsKeiewn [batsapulkyingrthesenengetraphing asjphegapgutic

HO7- 285912), glagkalikCcaki Tedtertov pibvkemsd ) Budiplkeai 1li+a@abéihodsuEat ur at ed

fatty acid derivative P Kokal - epgesiFdle deLd i JP
Kokal H08 25 7 %?f"sgﬁ#(]féonnsgg-hfglan%q g&%ﬂ%@&ri vatives (° J%%%@%n\bes (
. HO8- 1759929, £8rbaev| BokegulaR cppRoRnds | GARAPL 1 BE]RRYing ithey) o

derivatives (JBrbakatidRfsddiitidn difnéakai rdiliins280 a6dhecific risaneal

product -derived _teLp erd I+ ( FakA -149633; JP Kokai
HO8- 319289) . Hgvsve\%gr,Spg?)gt#eﬁtfé\gtg???t%gs areor%iggsat i sfacé ar. gnglugh, and
nmore potent c®¥FEbNEAcChIQ/ thexapeyticagenty Son fIRA2ER%° Ité{eepri ni m

(Neur oTher apeuiceatral/Séy, peripheried aepwousesysiem.vakewagolgcpdsres -
I ntracrani g ”%%g&gﬂ&?ix{h?{e‘iﬁéucﬁﬂ&}h tb hae REF Proatedebn/sécPamui | e,
sonme of thé conmpolnds of tje_for_rru!La él?5 or fglts tpereoz deslgu bed
hereafter, whePEPRO¥Ipg agtiyjfgpnc ude catechol derivatives (Furukawa,
Y., J. Biol. Chem., vol. 261, p. 6039 (19B6); JP Kokai
S63-83020; JP Kokai S63-156751; JP Kokai H02-53767; JP
Kokai H02-104568; JP Kokai H02-149561; JP Kokai H03-99046;

20 JPKokai HO3-83921; JP Kokai H03-86853; JP Kokai H05-32646),
quinone derivatives (JP Kokai H03-81218; JP Kokai H04-
330010; JP Kokai H07-285912), glutamic acid derivatives (JP
Kokai H07-228561), unsaturated fatty acid derivatives (JP
Kokai HO08-143454), eudesmane derivatives (JP Kokail .H08-

25 73395), condensed-ring oxazole derivatives (JP Kokai
'HO8-175992), carbazole derivatives (JP Kokai H08-169879).
indole derivatives (JP Kokai H07-118152; JP Kokai HO8-
239362). and natural product-derived terpene derivatives
(JP Kokai H07-149633; JP Kokai HO08-319289). However,

30 their activities are not satisfactory enough, and more
potent compounds are desired. It 1s also known that
leteprinim (NeuroTherapeutics, USA), which is a purine
derivative, promotes intracranial neurotrophin production

in an animal model.
35 Meanwhile, some of the compounds of the formula (I)
or salts thereof described hereafter, wherein X is 0, which



WO 01/ 14372 PCT/ 3' POO/ 05681 4 are active ingredients in the present

I nvention, are disclosed in JP Kokai H09-323983 (W97/36882), hence

al ready kneywer/dgomever, the neurotrophin production/ secpgkirfidngdspoti ng
activity of these known 5 conpounds is so. far unknown. It is an object of
the present invention to provide neurotgophin production/ secretion
pronoting agents which are useful in the prevention and treatnent of

di abetic 10 neuropath ot he i n heral eu athy resulting

from cancer chéﬁﬁtﬁ@Fiﬂ? ﬁﬁdgﬁd% cgpdEB qﬁ@ g ©Beg®h&ration

di seases, anyotdisphpsed atrerdH kabér6993323$mﬂtGWﬂQ?A§©B6265|hgncerebral

i schem ¢ di seag9seaaf! mr[rerﬂgwgbéfasgle I?ggdgoqggghgndl sease, Huntington's
15 chorea, depression nf | ammat or I sease and so. forth. D SCLOSURE
OF | NVENTI ON TW€°8P€§§%/ ﬁ%ﬁféﬁ ¥’1"8{9ﬂ‘d‘1’[’%a‘?t"‘%a‘*"siﬁé’c|°|f| EREFESKDOND 20 azol e
derivati ves5or conpbanlisei® o [fare uakoewhent neurotrophin production/
secretion pronoting activity and, as a result of fuarther investigations,
have now conpl eted _the present invention. Nanel the present invention
relates to 25 (1) alfelf o"c“r gpdeRt pPhdkha |P6ﬁF§EEr€‘PYWJFH‘bﬁ8t PREVIERnt

whi ch conpri seneamroaropkin @riodattienpsediwt foor prbaotimg ddkents-whidierein Rl
represents a hhdggeahPrin aa%gb%%xghbﬁ S Ueathic? BBYapBbLEMA! |y be

substi t ut ed rox rou I ona be substituted, a
thiol group bvvh."é%r Blgt PG aF g %%B%FX?’&?%F DERTopALhY RESYLELRI whi ch
may opti onal | y¥xioa sadusﬁn cheadthédrapys ebiabes iencaucdd.ongropathyhi nérvd

01/14372 PCT/J la%g/egéﬁﬁémé DL a2, oaaybyr@ﬁ;ﬂlqgeew&egcléraﬁigr Ocycl Ic

tut ed roxy grou
group whi ch ”anxaﬁ‘ipig ngclﬂl.é/robs%.ss ! tc):seg:'lebral 1s§1en¥ic dlse sesF,)

Alzheimer's disease, Parkinson's disease, Huntington's
15 chorea, depression, inflammatory bowel disease and so
forth.

DISCLOSURE OF INVENTION '
The present inventors found that a specific class of
20 azole derivatives or salts thereof have excellent
neurotrophin production/secretion p'romoting activity and,
as a result of further investigations, have now completed
the present invention.
Namely, the present invention relates to :
25 (1) a neurotrophin production/secretion promoting agent
which comprises an azole derivative of the formula :

B
N
| (1)
RVJ\X Y—A

wherein R! represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
30 may optionally be substituted, a thiol group which may
optionally be substituted, or an amino group which may
optionally be substituted;. A represents an acyl group which



optionally be substituted, or a carboxyl group which may optionally be
esterified or amdated; B represents an 5 aromatic group which may

optional |l ygReastituted; X represents oxygen atom  sUldiipg or
nitrogen atomwhich nay optionally be substituted, and%\(érep@esg’{epnts a

di val ent hydrocarbon group or heterocyglic group, or a salt thereof; (2)
a neurotrophin production/secretion profoting agent 10 which conprises a
prodrug of an azole derivative or a salt thereof as defined in the above
(1); (3) an ageay aptdoraliy he suhetibetad ( B)hetgracGl i grQup which
2 LL; '?ig'? n; c 3 nt itg.ag 2&&%’1@9{6& | sut AR tel], cd nyEroxgPYiroun | wyidre may
tut ed; £ agent accor di : | s an
aromatic heter88 t%’?%‘qﬂr gﬁps%?ﬁﬁuﬁ%e@qo%?i %%ﬁq&% g%éggt | §ucf$le§'? (5) an
agent accor di ngptbonadldyalbeyesterifiwdray mmkdareds B repxRfdntéonPai ni ng
geﬁgggg ??u?ggﬁ'ﬁ&g&tf@tﬁr&@%@hiéh%%ﬂrdiiﬁio%tlmﬁ pays@pstnaledy X
be- X an agent accordi ng.to | s an
i m dazolyl gr oﬁﬁé’ﬁ%ﬁeﬂ#%%ﬁ Fgﬂlﬁf Isyqﬁgrgtﬁgg't’ ?cpﬁ%{gﬁl(:&g?%%@gﬁwgg‘gnt
according to theyaphienally behevbsbitutied; and &t BeRESRANE JryiFieftch may
ggglsglnfltlt gdbe i%bﬁéééztﬂcﬁﬁgtr&ip 32 g_%t'é‘f@&?él’i@b@tiﬁpw:cﬁl samy tireosal |y be
; an age according taq t AR LS an
aryl oxy group 3071 'fﬁl&ogﬁfjpﬁﬁﬁl Pye eCtg'u “st’?gtgﬁg?’( _g%? an g?er%?éggcordi ng
to the abol@ (whichivompirises iz pAOAPAERSXIN GZOds deBETatiNeal v €R14&n al kyl
?Lgupt\)v\hl c?lgrafhelg&ggglsg_@ghhuabgns%taﬁowbem)é10) an agent according to
above , erein s a Vs u L C Lonad | e
substi tut ed; (i%l ah az?geélr!ft ag%?_:ff?%%:géot %Btghgba ovdgl ﬁgﬁh%%geﬁin ié igs a
di val ent al i phaitroggrhcsedepphngs betpropyclis) IEPUR MO @AY ding to t he
aﬁove_(1§,_Mhebﬁt{bﬁﬁlﬁy-H@-Subéiﬂtuﬁ@dﬁgent according to the above (1),
erein -5, 4 0. 6 4 eRt rding to
the ebove 1) ta) ARG ot il BB0MD Gbbved (L} it aagert sacaqr ding
aromatic heterocyclic group which may optionally be
substituted:
(5) an agent according to the above (1), wherein R! is a
nitrogen-containing 5-membered aromatic heterqcyclic
20 group which may optionally be.substituted;
(6) an agent according to the above (1), wherein R' is an
imidazolyl group which may optionally be substituted;
(7) an agent according to the above (1), wherein A is a
heterocyclic group which may optionally be substituted, or
25 a hydroxy group which may optionally be substituted;
(8) an agent according to the above (1), wherein A is an

aryloxy group which may optionally be substituted;

(9) an agent according to the above (1), wherein A is a

phenoxy group substituted with an alkyl group which may
30 optionally be substituted: .

(10) an agent according to the above (1), wherein B is a

phenyl group which may optionally be substituted;

(11) an agent according to the above (1), wherein Y is a

divalent aliphatic hydrocarbon group; .
35 (12) an agent according to the above (1), wherein X is

(13) an agent according to the above (1i , wherein X is -S-;

1
Q
f



wherein R4 represents a hydrogen atom a hydrocarbon group which may
optional Iy be substituted, an acyl group which may optionally be

substi t ut edvo en4gmzhet erocyclic group. 5 which may optiopgalk
substituted; (15) an agent according to the above (1), V\hI%gl‘}.eﬁI‘ol’(l'Re(me azol e

derivative is 4-(4-chlorophenyl)-2-(2-nethyl-I-
I m dazol yl ) - 5- oxazol epropanol , 4-(4-chl orsophenyl) 2-(2-

met hyl - 1-im dazP 1) - 5- oxazol ebut anol, 4-(4 10
chl or ophenyl ) - J[“é’ %’1 A9RPEBIAAIIRGES [thepalorerdd by wherein XiasotNR)-oxazol e,

j gj Cm or OpEenWhprEiEm-‘mﬁﬂM%htslﬂh@&i‘ﬁbéh)&t’&r@@h%ﬁ@@ﬁf@&?lgroup
chl or ophe

(1-i m dazol yl ) but gm é ozptiqt%aﬁlyl be.$ %%sz%ﬁ'uﬁeo%(a?gl gcyl group which

3- 3- I[4I ](4 gm Ivih biR ﬁg;?:é;iim;ﬁﬁu;myﬂdgegl§|r)e4tsezzl11®yc11c group

oxazol yl ] pr 6pylshibhmaxthybp a Xy d&0lsubkie h@é‘&; -

chl or ophenyl ) Y Pr,

met hyl - 1-i mi dag(;) %fgghf!%c?}?ﬂgé ‘)’(grtgg 4%”63 2) gherein the azole

( 3-.met hoxyphen psive|i9- ‘{Qﬁﬁr&lllwl‘ophenwnia%ﬂd %f-hr)emmvzlelle _

4- gﬁ chIgrophe:E?haﬁeiﬂl[zbéﬁkazoﬁepfopangl 4- 4 chlorophenyl) 2-(2-

met hoxyphenoxy - L az

4- (4-chl or gphen 1-)?191 % &#ﬁeﬂml m 8azo?$?§u€a'%&§(

(2- met hyl pﬁ 8B ?':%&)a [3- (1(-19)Ldanobxgbmrqmddr-m-mg -methik- Bbove (1)

which is a prapﬁylhaolybid:twoameuw-q4agnn§r$§ﬁe,{ﬁqr_@aqtzhmetg§l_(iL?) an agent

according to tq_g,lggggfyi)l_)s Wa%ﬁeizeﬁragégph&" ﬁrgg i?%‘ﬁaﬁgen}\l 1|‘or

fiva 0

peri pher al neur é
a) laRSY- ?Whﬁé%ﬁﬁésénﬂé laeﬁbxhbcmymaa@ogybmmmm may 30
optionally be §ulﬁ§t—[¢utled;h3;bm@pea§remt-z e2-metty10110WmRivhaE 6y yBy- optional |y

be substitusedoxazbeye] ’“ngf"g“ﬁ#h%r%%&%f%%ﬁﬂnee fugostltut ed,

1/ 1437
a hydroxy grou%h\-IWI C Yyl) 5? 2-methoxyphenoxy)propyl]-2-(2-

methyl-1-imidazolyl)oxazole, 4-(4- chlorophenyl)-5-[3-
(3-methoxyphenoxy)propyl]-2- (2-methyl-1-
imidazolyl)oxazole, 4-(4- chlorophenyl)-5-[3-(4-

20 methoxyphenoxy)propyl]-2-(2 -methyl-1-imidazolyl)oxazole,
or 4-(4-chlorophenyl)-2-( 2-methyl-1-imidazolyl)-5-[3-
(2-methylphenoxy)propyl]oxazole;

(16) an agent according to the above (1) which is a
prophylactic/therapeutic agent for neuropathy;

25 (17) an agent according to the above (1) which is a
prophylactic/therapeutic agent for peripheral neuropathy;
(18) a thiazole derivative of the formula :

X B
| H (l1a)
“)\s Y—A

wherein R'® represents a heterocyclic group which may

30 optionally be substituted; A represents an acyl group which
may optionally be substituted, a heterocyclic group which
may optionally be substituted, a hydroxy group which may



optionally be substituted, or a carboxyl group which may optionally be
esterified or am dated; B represents-an aronmatic group which may

optional l ygha sidstituted; and Y represents a dival ent desspamasdion group
or heterocyclic group, or a salt thereof; (19) a prodrug of a thiazole
derivative or a salt thereof as defi ned7 in the above (18); (20) a corrpouno_l
according to the above (18), wherein Rla is a nitrogen-containing’
5-nenbered aromatic heterocyclic 10 group which may optionally be '
substituted; (epyienaliipbensubstbrukady 05 2reAarhRyVd GTSPP WhETRMA¥Ria is
an i mi dazol yl gp etenathiyE bRy tepl £ 08d| d1y drfldatteat i Buteptesdridd) an corrpound

opt i onal Iy be SE9RFTAC equpiwiighfiad Chtfondlla by SURe BB WA TV o)
wherein B is zeptessitsyreoddvahenh Wmnmasryuaeos kenafvedic (24) a
conpound acgor gi-Hgp | ot ke sallevenéet&is; \/\herel n Y is a divalent aliphatic

hydr ocar bon gr (2 ma tic 0 s a 20
thi azol e deri vgfgb«? S’F%grggl‘?f tahgﬁg%?oj?e %%é cni \ghggff bove gﬁe (26) a
conposi ti on acssr@fipad imh&hababeve 2693)Wm ch is a neur ot r ophi n

product i on/ Sec(@b 0&‘ ngs&tnunacaaﬁaing (to/ tn abopPes{ispn winawisi RY to the

above (25) whig¢ lactic/ther pat hy;
(28) a conposi f‘?c?nné E%?%ff rﬁg\é “the §abovg’ ?Egﬁﬁaﬁ%eégo%% actic/

t her apeut i t0 aggnoup orhisiy mepatiﬂwm&%fubsﬁégytaﬁ oxazol e. derivative of
the fornula B (311 élch)mpo%nﬁ ¥clod@ind et itheRabbepr CE&)} wherednoB¥n atom a

het erocyclic grou Jeus tAA- group

which my o ti‘ﬁr?g’l:f'\é{%azo P@{#Q}Sﬁéﬁ )ﬁta 2%&%‘1|8ﬁ5ﬂ9\ﬂ% cll!l@s é 01/ 14372

PCT/ JP0O/ 05681(28) oqmoyaaun? w%ﬂsu tettde aBPV%n :‘eﬁ?i'nU §Fei® Adtch may
an aryloxy group which may optionally be substituted;

15 (23) a compound according to the above (18), wherein B is
a phenyl group which may optionally be substituted;
(24) a compound according to the above (18), wherein Y is
a divalent aliphatic hydrocarbon group:

(25) a pharmaceutical composition which comprises a

20 +thiazole derivative or a salt thereof as defined in the
above (18);

(26) a composition according to the above (25) which is a
neurotrophin production/secretion promoting agent;
(27) a composition according to the above (25) which is a

25 prophylactic/therapeutic agent for neuropathy;

(28) a composition according to the above (25) which is a
prophylactic/therapeutic agent for peripheral neuropathy;
(29) an oxazole derivative of the formula :

B
N

B (Ib)

R‘)\o Y—A’

30 wherein R! represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol group which may



optional |y be substituted; Ab represents an aryloxy group which is
substituted by an al kyl group and may further be substituted; B represents

an aromati gu@i@4pr2Whi ch may 5 optionally be substituted; papSpoink&lr €SENt Sa
di val ent hy(grocar bon group or heterocyclic group, or a saf]t tﬁereof; (30)

a conmpound according to the above (29), \Qherei n Ab is an aryloxy group
which is substituted by an al kyl group; 7(31) a prodrug of. an oxazole
derivative or a salt thereof 10 as defined in the above (29); (32) a
conpound accor (iR PG 1tHebapsRs timtedsnorern Mine groun Mhdgbnmeynt ai ni ng
5- menber ed arorrqiﬁicoxﬂaﬁllgrmwﬁ‘dsftirtgtéﬂp mrégr%ﬁhvtgphggwiﬁfgirﬁugl o 15
Zﬁbﬁn! Ej;tzgfjill (S‘f%il?g‘ \%ﬁi C naﬂ%%tal g#lar}% ;?g'gggs%lf)%lfq talx}t{ie'i!]),iy }gr%heg E’Snpound
according to tRRHGFEteds)B sprrasentrl ansaramati¢ danipy whgcbupayhi ch may
optionally Ise saﬁislokﬂagugdb_bysutgsﬁmtﬁggl th gufé‘a}ﬁ%ﬁﬁgﬁog&qf‘gﬁgfw Bg to
substituted:  (JRETErBoR drbup’ek RaPRetre it Bt oF Sp AL ERNeZPRTE i o a.
phenyl group wi¥H AeSPRRAUNGHAFPIX NG tbsthe wboreh(29 hawbgerin £33F a -
conmpound accor din‘l-@.rymok_{}legﬁhﬁyQhﬁgﬁ;ti%ﬁ!i&tuo\ée'{iﬁgya%%eﬁd 3?— E‘B&RZL IeipgatYl c
o valent (b2 Podhi B S AeE s BOPLY R 67 ] BE8eF cal
conposi ti oftOwhidh deEABPRsER Ehe adeyeol@9derivative or a salt thereof as
defined in the (@2va cdfpdund) acdcéiing E6NENSiabode EEFP! dhadelf ﬁlhgsabove
(39) uni oh I's 3 rIRubaLRORHL L BIGHSLhoRbaees oLl G O TRLLAGoPAELL (41) @
conposi t1on accorln%t_oteaov 3 Ich 1s a g T
prophyl acti c/ t 9¥°¥Pe Piﬁhdﬂ%’ht°l’l‘fd-l°_nﬁé&¥obatﬁ‘}/l?swm a conposition '
accordi ng to tH&33baweon{pdnanidtedrdihgatoptpaybest (29) t haeapentRiciggent for
peripheral j5eurgpainidaz QD Yrbdp '#n L& k5P 8622884117 ve substituted;
(34) a compound according to the above (33), wherein R? is
an imidazolyl group which may optionally be substituted by
a C,,, alkyl:
(35) a compound according to the above (29), wherein B is
20 a phenyl group which may optionally be substituted;
(36) a compound according to the above (35), wherein B is
a phenyl group which may optionally be substituted by
halogens; )
(37) a compound according to the above (29), wherein Y is
25 a divalent aliphatic hydrocarbon group;
(38) a compound according to the above (37), wherein Y is
a divalent C, , aliphatic hydrocarbon group;
(39) a pharmaceutical composition which comprises an
oxazole derivative or a salt thereof as defined in the above
30 (29):
(40) a composition according to the above (39) which is a
neurotrophin production/secretion promoting agent;
(41) a composition according to the above (39) which is a
prophylactic/therapeutic agent for neuropathy; )
35 (42) a composition according to the above (39) which is a
prophylactic/therapeutic agent for peripheral neuropathy;



(43) 4-(4-chlorophenyl)-2-(2-nmethyl-1-imdazolyl)-5-]3-
(2- met hyl phenoxy) propyl ] oxazole or a salt thereof; (44) a crystal of

4- (4-chl or -2-(2-methyl -1 -

Lo 7 JPOO/0S6:

I m dazol yl )- P§%2 met hyl phenoxy) pr opyl ] oxazol e or a SPCgéI t""%‘ﬁ’ér eof ; (45)
4- (4-chl orophenyl)-2-(2-nethyl-1-im dazgl yl)-5-[3-

( 3- met hyl phenoxy) propyl ] oxazol e or a salt thereof; (46) a crystal of

4- (4-chl orophenyl ) - 2- (2-met hyl - | -

i m dazol yl ) - 5- [ 83] A-fe-ishLorerbsyy bty FoI2-seibsl el pimifdazod ¥dd -6 -{ ar eof ;
gﬁré 5'L3'(ﬁ'ChhCﬁékﬁ&%?ﬁbhﬁkfU@iﬁpyﬂlﬁxaﬁbhb'6r(4-salt thereof;

Ch O OPNeIYL) Gaf i bkal G £CR IRk 9128 SAldenytiLeor (48) 2
net hyl phenoxy) pnbiaddiyl)5-EBt 62 vptidigAphenoky) pECPY 19xazadied 8¥oRy| ) oxazol e
or a salt therggis fEPeo;Mmethod for pronoting neurotrophin

producti on/ secr, on in mamal | f ' | $8S
admi ni stering f%taﬁcﬁ?ﬁﬁﬁﬁf"%ﬂe ﬂe—%ﬁ%ékg%ﬁgfl%)fﬁgr%?aigg‘ﬁéfgéri vative
or a salt ther édfmethylehencny)propwllonssede( oF; a(smht Ahamewdd for pronoting
gg%?it ;ggh:agm' P&@ﬂ%?dz%@ﬁt%@%ftJD(h-idhlJ.ibr@HfE?&;bnzneadnetﬁhqtleqf-, whi ch
ni steri.n i d,m ' ta.25.0f a thiazol

derivative or &% 7t°1t3ﬁ3r'§6i§ég3H%?%ée%gﬂgxyﬁéég%&/]e {%)l;e ?glé a net hod ©
for pronotlthg sal othesieofm production/secretion in a mammal in need
gge(r)?of, whi Chl(4?8@['35-32-311%&52ﬂﬁéﬁl@#&)ﬁeﬁ&kﬂ)mﬁﬂl]-aln-(Qf—f ective anount

an oxazol e deri.vative, o,z th ' | bove
(29); (52) a nﬁ?ﬁ%’&"f‘hoernyﬁ‘:‘e\zle?]%ﬁﬁég& ltlr g’é"??%agﬁ%%f%’%at ;/3 ?ﬁ EIalgl)(a%grnnal- in

need t hereof, mmﬁ}orrp_ri ses adm nistering to said nmanmal an effective
amount of a thiagpl£ digsitudt ox¥es- Bh- (or-chlsabt2thereof as defined in the

above (18): s (SaleRdBHNady) BroPY £Y S0 1enTbrbphghy - NIY4-RREPY-10 & VO
imidazolyl)oxazole or a salt thereof;
(49) a methed for promoting neurotrophin
production/secretion in a mammal in need thexreof, which
comprises administering to said mammal an effective amount
20 of an azole derivative or a salt thereof as defined in the
above (1);
(50) a method for promoting neurotrophin
production/secretion in a mammal in need thereof, which
comprises administering to said mammal an effective amount
25 of a thiazole derivative or a salt thereof as defined in
the above (18):;
(51) a method for promoting neurotrophin
production/secretion in a mammal in need thereof, which
comprises administering to said mammal an effective amount
30 of an oxazole derivative or a salt thereof as defined in
the above (29):
(52) a method for preventing or treating neuropathy in a
mammal in need thereof, which comprises administering to
said mammal an effective amount of a thiazole derivative
35 or a salt thereof as defined in the above (18);
(53) a method for preventing or treating neﬁropathy in a



10 mammal in need thereof, which conprises admnistering to said manmal an

effective anount of an oxazole derivative or a salt thereof as defined in

t he above W&ainabR4) use of an azol e derivative or a sal tpcirfipse@edés: as

defined 5 in the above (1) for the manufacture of a neurotrophin

production/ secretion pronoting agent; .(5%5% use of a thiazole derivative or

a salt thereof as defined in the above 8) for the manufacture of a

neur ot rophi n production/secretion pronoting agent; 10 (56) use of an

oxazol e derivatMafEnady 1n Reed thegegds whichGompedsps afBiRbRFDESf or t he

manuf act ure of gaimmmamomhie'fﬂwtdwlet a mm:sleefferahoax@g@n@tdmmah mg; ((5%)

use of a thiazo lyati . e eo S I.n the above

for the manufac lﬁracejeé(’)afl\éart&ég%‘ﬁér%a(s:%u |ntga E%ré%%r%?ﬁén or) ‘preventing or

treati ng neuropthyse of@n gzelefdezivakdyelor asalisthereqs ag deflinedher eof

as defined 5:‘ n imeambevevée2)) ffor the mgu‘faawfe ﬁ] @ ne{ﬁl@rﬁézg?gghi cal

reparation for Vv ' reati neur opat hy; etc.

I[I%XPEANATI ON OF R&glf:—?%{mﬁ K ov‘\:'/st 18 Heaﬁ%t\}\g'er X-ray diffraction

pattern of the(%&lydsg 9fodt Ehiraplien derivptive 2or 5HERSTheTEREFER CARRYI NG

ouT ngE I N(\j/ENﬂmmdt ha ﬁii@v@o&i& rmlaa)I bk, thaanéx%lmdx\?% o{t;uas:] i :uents .

are defined as ; t er.oc i c_group e heterocyclic

group which nayliééip °&‘ﬁ’3\"?9 rewus% S r‘?l/%ﬁfgafqi?%rp’l(ﬂndo?ﬁ)@ 4 Ides 5- or

6- menber ed Y9 ngEd6 ke Bi¥eaPhi Ay axazple fegdvative erlaralt fthereafony

nitrogen, oxyomsEided sl the More (@) iEog- ﬁﬂé?ﬁéﬁﬂﬁdc?ﬁuﬂi @5 al E addijt i Ond

to carbon ato ' Ll r o .the condense
o RULeERACE BESdc At M kE o Dl el

rings, there ma?/ . > conpri st ng such a 5- or
6- menber ed ri ng{3d vfie 0f/ asBdazsdy secdvetbgg or a salt thereof as

defined in the above (18) for the manufacture of a

15 pharmaceutical preparation for preventing or treating
neuropathy; .
(58) use of an oxazole derivative or a salt thereof as
defined in the above (29) for the manufacture of a
pharmaceutical preparation for preventing or treating
20 neuropathy: etc.

BRIEF EXPLANATION OF THE DRAWINGS
Fig. 1 shows the powder X-ray diffraction pattern of
the crystals obtained in Example 122.

25

BEST MODE FOR CARRYING OUT THE INVENTION

In the above formula (I), the respective substituents
are defined as follows: \
1) Heterocyclic group (R!, A)

30 The heterocyclic group which may optionally be
substituted, for R' or A includes 5- or 6-membered rings
containing 1 to 4 atoms each selected from among nitrogen,
oxygen and sulfur atoms as ring-constituting atoms in
addition to carbon atoms, and condensed rings derived

35 therefrom. As the condensed rings, there may be mentioned,
condensed rings comprising such a 5- or 6-membered ring and



11 a 6-nenbered ring containing 1 or 2 nitrogen atons or a benzene ring or
a 5-nenbered ring containing one sulfur atom 5 Specific exanples of the
het er ocycl i nclude aromatic heterocyclic group pyri dyl
(e.g. 2- p?@*gﬁFHPB pyridyl, 4-pyridyl), pyrimdinyl (eﬁqﬁ‘ -ﬂﬁ§9r|n1d|nyl
5-pyri mdinyl, 6- pyr|n1d|nyl) pyrlda2|ni (e.g. 3-pyridazinyl,

4- pyridazinyl) pyrazinyl (e.g. 2 10 pyF zinyl), pyrrolyl (e.g. 1-pyrrolyl;,
2-pyrrolyl), imdazolyl(e.g.1-imdazolyl, 2-imndazolyl,4-imndazolyl,
5-inidazol yl ), apgragmpsyeq aigg EOBWHZJG-'!S;/H oF ﬁypéiﬁpgqm atpms, oxz @l yI ),

i soxazol yl, ispéhizéré®!ying ot azslyémierdh ritd RbataliNing dord)istaFuy

5- thlazolyl) §azolyl (e.g. 15 2-oxazolyl, 4-oxazolyl, 5-0xazo|y|),

1,2, 4- oxadlazoFy? e.g. 1,2,4-oxadiazol-5-yl), 1,2,4-triazolyl (e.qg.
1,2,4-triazol -1-yl, 1 2,4-triazol-3-yl). 1,2,3-triazolyl- (e.g.

1,2,3-trlazel - 2- yl &;ﬁé bkamk eéloxé ):he ﬁ@ééﬁid?,ldzdic( §r8up (/i1 - 1-v! ,
tetrazol 5- yI) ? azoy enzi m dazol - % %en2|n1dazol-2-
y1), i ndoly B 1 bRy ok, 2P BEE b (802

1H i ndazol - 1- ypyrqu14naﬂpum@9213 tﬂgmniﬂmldylp&elg;dinyl (e g. 2-°

1H pyrrol o[ 2, 3p gi-ﬂi{i&iﬂﬁ R Zriﬂfhﬂ-éflr 0|60 ém@hﬁ{jrl)jy lp d‘izinyl

1H | o( 2. 3; d
I P dazol 4. 508) By d HELRSRYL. ArRerara s CRERAT Y (8§02

1H—|n1dazo{M-5PY€§$$n¥kﬁ-nPYIyP}Y1IG¢|9n daPUFIOSYb}p%TEMﬂnqﬂleQ g. 1H

Ih mt daZO[4I 5- bhpyd@zdlryllcdlg 1bﬁﬁmat| zrdlgaolzdmiataeoly@nd llmgaaaépﬁrtlc .
eterocyclic rrolidin rrolidi i peri
(e.qg. 1yp|per|géy#§§d 1ﬂOI$% 72%} xhé (ﬂyq§z21§¥ §)9¥Eﬁ%§}§ﬁorlﬁyl Y
(e.g. thi onnr‘b'ribYJF#FQIlng)’ ispwwhyllseéggazelﬂpeﬁlaﬁaw (e.g
hexanEthylenlnzrwﬂidtblyl hexeniﬁindymvlm-mhiazblylpxa&x&dadbnyke(g.g.
Oxa20|'d' yﬁlo Ol'd §£o§§5 7%% -5 l&l% oxadi Zol

1.

thlazolldln 3- ée 1|a azo¥|d|n-3-yl),

i mi dazolinyl (kegd- |]m7dé2‘8FPﬁl?z -5-ud) @1/11&3#2 /65681
1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl)., 1,2,3~triazolyl

(e.g. 1,2,3-triazol-2-yl, 1,2,3-triazol-4-yl),
tetrazolyl (e.g. tetrazol-l-yl, tetrazol-5-yl),

20 Dbenzimidazoyl (e.g. benzimidazol-1l-yl, benzimidazol-2-
yl), indolyl (e.g. indol-1l-yl, indol-3-yl), 1H-indazolyl
(e.g. 1H-indazol-1-yl), 1lH-pyrrolo[2,3-b]pyrazinyl (e.g.
1H-pyrrolof2,3-blpyrazin-1-yl), lH-pyrrolo[2,3-
blpyridyl (e.g. 1H-pyrrolo[2,3-blpyridin-1-yl), 1H-

25 imidazo[4,5-blpyridyl (e.g. 1H-imidazo[4,5-blpyridin-1-

' vl)., 1H-imidazo[4,5-c]pyridyl (e.g. 1H-imidazo[4,5-
clpyridin-1-yl), 1H-imidazo[4,5-b]lpyrazinyl (e.g. 1H-
imidazo[4,5-b]lpyrazin-1-yl), benzotriazolyl, etc.: and
non-aromatic heterocyclic groups such as pyrrolidinyl (e.g.

30 1-pyrrolidinyl), piperidyl (e.g. l-piperidyl),
morpholinyl (e.g. morpholin-4-yl), thiomorpholinyl (e.g.
thiomorpholin-4-yl), piperazinyl (e.g. l-piperazinyl),
hexamethyleniminyl (e.g. hexamethylenimin-1-yl},
oxazolidinyl (e.g. oxazolidin-3-yl), thiazolidinyl (e.g.

35 thiazolidin-3-yl, thiazolidin-2-yl), imidazolidinyl (e.g.
imidazolidin-3-yl), imidazolinyl (e.g. imidazolin-1-y1,




12 i mdazolin-2-yl), oxazolinyl (e.g. oxazolin-2-yl), thiazolinyl (e.g.
thiazolin-2-yl), oxazinyl (e.g. oxazin-2-yl), etc. Preferred are azolyl

groups (e. %vom%ﬁ?fzm yl, imdazolyl, pyrazolyl, isoxazol ylpcrispfiogisazol yl, 5
thiazolyl, oxazolyl, 1,2, 4- oxadlazolyl 1,2,4-triazolyl, 1,2,3-triazolyl,

tetrazol yI ), azolinyl groups (e.g. im d@éol inyl, oxazolinyl, thiazolinyl),
and azolidinyl (e.g. pyrollidinyl, oxazofidinyl, thiazolidinyl, .

i mdazolidinyl). 10 1-1) Substituents on the heterocycl iC group The

het erocyclic griupladzoliRt2eyl A meeinhayl (6-9- otdzelineinyd Jat

ﬁugst [ tuLabI e pgﬂgzlc?_g%ylag I eg,ﬂdzdlrie, zslytns,t,l bxeiwyl N .wde al i phati c

ydr ocar bon groups alicyc rocar rou I ps, aromatic
het erocyclic gr??&fsi r?oFfIl ?T cq%&ngEf‘ C?:F %I%klglg‘osgnaatons

nitro group, anpmoiqugrmmamllwﬂ rms:azopw—@ri@lOP!y’tzbéYéul}%ﬂibaPéGthcyI
groups, Wwhi Gh ngy; amtylon@&woﬂa subituwﬁ&maﬁn@ndrpxx mmquh nmay 20
optional 'y be substituted, .a_th O{:F ﬁt) 1 tlona‘:

substituted, a Eef boAFiGrOISLnnie %?E&ol pt P&ﬁéf"f'§ b% TRBNF ed or

ami dat ed, and okl dgpzmlinyAs esaziobimylkubdtiazoildédyhet eand yadalddimydps, there

25 may be mntl?@%’ Jﬁu&&éﬁﬂ&f; &4 d idivly19T eHPSzo LSy Ut ed by one or
two oxo groups. :uﬁ./%l cal exa l'es’ thereof are 2-oxoi nidazolidi nyl (e.g. 2-

oxoi m dazol i di n* ¥oxoi m dazol i di nyl (e.qg.
2, 4- di oxoi malazol | di n- 3- yI) 2, 4- di oxooxazol dinyl (e.g. 30

2, 4- di oxooxazol y ¢ p- %a%):ieﬁ@hx?s Aorﬁlt@féomtaze&y@lmlgrd@» g.
2, 4-di oxot hi azolidin ﬁ‘@% Sai d hatl Logar bon RS, i gl yde
strai ght-chain or br% eﬁf’f’%ﬁ%\ gfcfy Cgrodp: Q’g%?g confaifhing 1 to
15 carbon at onssubskitmearts| at @l\!k),%rtigrléab%e P%Iiweﬁyﬁ grigwgples @ Hpe gr oups,
and the like. V,0d¢iihandt sPEREIREE/ &P pHhlticl hydrocarbon groups,
15 aiicyclic hydrocarbon groups, aryl groups, aromatic
heterocyclic groups, ﬁon-aromatic heterocyclic groups,
halogen atoms, nitro group, an amino group which may
optionally be substituted, acyl groups, which may
optionally be substituted, a hydroxy group which may
20 optionally be substituted, a thiol group which may
optionally be substituted, a carboxy group which may
optionally be esterified or amidated, and oxo group.

As said oxo-substituted heterocyclic groups, there
25 may be mentioned, for example, azolidinyl groups
substituted by one or two oxo groups. Typical examples
thereof are 2-oxoimidazolidinyl (e.g. 2-
oxoimidazolidin-1-yl), 2,4-dioxoimidazolidinyl (e.g.
2,4-dioxoimidazolidin-3-yl), 2,4-dioxooxazoldinyl (e.g.
30 2,4-dioxooxazolidin-3-yl) and 2,4-dioxothiazolidinyl
(e.g. 2,4-dioxothiazolidin-3-yl).

Said aliphatic hydrocarbon groups include
straight-chain or branched aliphatic hydrocarbon groups
35 containing 1 to 15 carbon atoms, for example alkyl groups,
alkenyl groups, alkynyl groups, and the like.



Preferred exanples of the al kyl groups are Cl1_30 al kyl groups such as

met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pentyl, is@RaRkydrn neopentyl, tert-pentyl, 1- ethylpropyl smllsohexyl

is 5 1,1-di nethyl butyl, 2, 2, dlnethylbutyl 3, 3- dlnethylb

2-et hyl butyl, heptyl, octyl nonyl and ecyl Preferred exanples of the

al kenyl groups are C20 alkenyl gr oups dch as vinyl, allyl, isopropenyl,

1- propenyl, 2-nethyl-|-propenyl, 1-butenyl, 2- butenyl, 3710 but enyl ,

2-et hyl -1 - but enyl , Brefexmpd oxanplas pf the péhYbrqﬂOHPS-pmtcanyla,lk&-lpent enyl ,

j Eentenlyl g eSS -sunbast ABYhy1; é éﬁiﬁnly ro ?beXﬂBﬂnopﬁh%ﬁ'& yh, :
exenyl an y e re roups are

C2.10 15 al kyny?p‘%r@l! §e§ugH£§£ eﬁﬁn;aﬂrﬂ% +pPBH 1%'52’Ypﬁ¥'t§§3nyl,

1- butynyl, 2-buespgntyls- fergnpentyl pdniehylpropybnthewitl, iSopenyinyl ,

4-pentynyl 5 1- hexydiret Baxynyb,,zB aﬁwwlbut§1h@<>éﬂh'imaﬂﬂ 5 nyl 20

Said alicyclic rg£h§£$ 3 8ro§£f %H'de sat ranid or unsatu

alicyclic hydrdch ¥oupERoNt i 9T WG -3 POP% 1374 A85FH -at ons, such as

cycl oal kyl groups, Rpﬁ(ﬂee‘abﬂeﬂ:yamplgss)mfs thedatiyenyh|dradipsnpcegCoups.

Pr er;]erred erar@i;e&y;f g&bapgygﬁmlggllvi?,&qupgl HE, q;l‘j : p%ﬂ g_yc_llloalhky![ Igroups

such as cyc opro cy clo cl ohex cycl ohepty

cycl ooct yl , ﬁ“’a’[lz % Tfﬁlé%i ﬁ'p g ‘2"‘"2%/ 5ty 12" ){’utenyl 3-

bi cycl of 3.1 1]‘@!:1{65?1171 bRcgthpyl 3l zblﬂ]qwﬂyl 3-mbtlu;1yb42){liuténir]lmomyl

bi cycl o[ 4. 2. llmményandzBert&m 0[34p3n¥]agf tyla- ﬂ%rx&fewled.;eeﬁém}fs of the

cycl oal kenyl Qa%%ﬁ&e§§i %9en ¥c|ogg%gg tgcﬁﬁﬁﬂ%éhfi §$x%ﬂ%}and

2-cycl opent en- open YEn21
3-cycl ohexen- 13- qﬂxenxé Preferred exanples of the cycl oal kadi enyl groups are

C,_10 cycl oal kadi eprleferoedSexaifdleds o, #heY&1IBARA! 3dbaps! aMD @1/, 14372

PCT/ JPOO/ q.%68]alkynyl groups such as ethynyl, l-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, l-hexynyl, 2-hexynyl, 3-hexynyl,
4-hexynyl and 5-hexynyl.

20 . Said alicyclic hydrocarbon groups include saturated

~ or umsaturated alicyclic hydrocarbon groups containing 3

to 12 carbon atoms, such as cycloalkyl groups, cycloalkenyl
groups and cycloalkadienyl groups.

Preferred examples of the cycloalkyl groups are C,_,,

25 cycloalkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
bicyclo[2.2.11heptyl, bicyclo[2.2.2]octyl,
bicyclo{3.2.1]octyl, bicyclo[3.2.2]nonyl,
bicyclo[3.3.1]nonyl, bicyclo[4.2.1]lnonyl and

30 bicyclol4.3.1)decyl.

Preferred examples of the cycloalkenyl groups are Ci-10
cycloalkenyl groups such as 2-cyclopenten-1-yl, 3-
cyclopenten-1-yl, 2-cyclohexen-1-yl and 3-cyclohexen-1-
yl.

35 Preferred examples of the cycloalkadienyl groups are
C,.10 cycloalkadienyl groups such as 2,4-cyclopentadien-




14 1-yl, 2,4-cycl ohexadi en-1-yl and 2, 5-cycl ohexadien-1-yl. The "aryl
group” neans a nonocyclic or condensed polycyclic aromatic hydrocarbon
group, andywyg@i@skred exanples thereof include C6-14 arylpcommmuspssssuch as
phenyl, 5 naphthyl, anthryl, phenanthryl and acenaphthyl enyl. Anmong these,
preferred are phenyl, 1-naphthyl, 2- napt1t4hyl . Preferred exanples of .the
aromati c heterocyclic groups include aronmatic nonocyclic heterocyclic
groups 10 such as furyl, thienyl, pyrrolyl, oxazolyl W i sgxazol yl
thi azol yl, i sodh¥kzo? »4-cycohaxafien- kil 280y2, 5cyclehexadiens Lyl .
1, 2, 4-oxadi azol yl , tnhaé, Yapy@djrdaplyheahsr azassrydcycliz, drt hondenged y| ,
1,2, 4-thiadiazogl yl 3, 4-t hi.adi vzt d a y 4atriazolyl,
15 et razalyl . BYRPAYPLIS ATORRAR, Aolctbartof dhddd /a0 proterrda 1 U
etc.; aromati cexompénascthenaasy $80tnde Gro AIYL IGEHPASSYRIh A5 BRERY
Lsobenzgf ur lgn%'hapigengrm[ bdh#iay, phenBfehyyl andiddslaphthgbenptiazol yl,
enzi m dazol y enzoxazol yl. 1, 2-bengi zql_ ot,hi 1,2 20
benzi sot hi azol @f“?nglr}tzlbegﬁz’o?’?effaefaeé a,’%é%‘%ﬁf;f? ¥|L“E%‘gﬁuf nb%yh%g#%%%l i nyl,
qui nazol i nyl, quinoxalinyl, phthalazinyl, naphthyridinyl, purinyl,
pter :j di nlyl , hcar bazs*kﬁfkerﬁe&ea:m{ph_ eyl olf(BhGGiﬂﬁl_\dﬁ];d heyegacpoliay! , |
acridinyl, phenoxazin enot hi_azin gPﬁ;I n i nyl,
t hi ant hrenyl , ﬁﬁ@ﬁgfhﬁf“d}ﬁ@ ,ar?&?gﬁgt ?%?clgﬂy ) il{%!o |°§§H§F8 8}"8‘5&
pyrrol o[ 1, 20b] ppchdasi fyryl. pshigngile PYSral By i aAZz0Lv: dd58FaZ91%} pyri dyl ,
i m dazo[ 1, 5- a] pwikdphyli M seatlakodvh], pymidazoyl, pyrazolyl, 1,2,3-
I m dazo[ 1, 2- a] pyrin di a2 AL , 35 al pyrd d
1,2,4-triazol of’i‘f“:?.m 8%%#‘6&%1 22n'y ; %&gé%?#gf ?‘Fﬁ'%rde. elﬁ'ra:eiglggénpl es of the
non- aronat i ¢ h&Eagapyle cl. Jritpdadieradsl oxl r 2rfy1thiaddpzail ¥l oxet anyl ,
thietanyl, tetr,ahudithfidayazolyl,oligayB-tpiaeoivly) 1. 2cu~arhygdodpyranyl, 35
mor phol i nyl . thi i sabh P lg3¥h n@0d PV ki HH D WP g4 14372
mor phol Ly 0g881@e%?%%839h,'Mnd?i,%&%.hﬁ hngfd pi? Y ij.rr %
triazinyl, etc.; aromatic condensed heterocyclic groups
such as benzofuranyl, isobenzofuranyl, benzo[blthienyl,
indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzisoxazolyl, benzothiazolyl, 1,2-

20 Dbenzisothiazolyl, 1lH-benzotriazolyl, gquinolyl, '
isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl,
phthalazinyl, naphthyridinyl, purinyl, pteridinyl,
carbazolyl, a-carbolinyl, f-carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,

25 phenoxathiinyl, thianthrenyl, phenathridinyl,
phenathrolinyl, indolidinyl, pyrrolo[l,2-b]pyridazinyl,
pyrazolo[l,5-alpyridyl, imidazo[l,2-alpyridyl.
imidazol[l,5-alpyridyl, imidazo[l,2-b]pyridazinyl,
imidazoll,2-alpyrimidinyl, 1,2,4-triazolo[4,3-a]pyridyl

30 and 1,2,4-triazolo[4,3-b]lpyridazinyl; and so forth.

Preferred examples of the non-aromatic heterocyclic
groups include oxiranyl, azetidinyl, oxetanyl, thietanyl,
tetrahydrofuryl, thiolanyl, piperidyl, tetrahydropyranyl,

35 morpholinyl, thiomorpholinyl, piperazinyl and
pyrrolidinyl.



Exanpl es of the hal ogen atons include fluorine, chlorine, bromne and

| odi ne. Especially preferred are fluorine and chlorine. Exanples of the
am no grouggMingdy ey optionally be 5 substituted, i nCll‘Hﬁnﬁf)«Fﬁ{p no group
(-NH2 group) which may be nono- or di-substituted by a substituent
selected from the group consisting of Cl .10 al kyl groups which may be
substituted by hydroxy, C2_10 al kenyl g}%ups C, _10 cycl oal kyl groups ,
Cl -20 acyl groups (e.g. formyl, O _9 alkyl-carbonyl) , 10 C6.12 aromatic
groups (e. g. C6- 1§Wlegrgﬁp§hgdeaiqg9npnény5)mcl@ Elpogiakekyl groups
(e.g., benzyl )chﬁuemél%remﬁalﬁsdqfoalh@e Seisddilail1§d pRBELLr&d Oaske | Ncl ude

nmet hyI am no, ne am.no, _et hyl am no, diethylam no,. dibutylam no,
di al I yl am no, g‘y‘& Jf)]f{gex % Jafiee't yl am no, 15 propi onyI am no,

benzoyl am no, phen;ﬂmpﬁ@s Ofrﬂé'tehylmlNO o eupy wirichoma k- ot oplallybbazyl am no,
N- et hY{Athth%EE%ﬁdﬁétclaniﬂ@md@(aHHnﬁ%oo ré\ﬂ? agu! lg&BQB&_ lilig:ﬁ hgyacy!
groups whic ma ign u I,NC gr oups,
specifical ly f%F I‘Hﬂ“ gtdﬁo bgFég‘bﬁ‘??ﬂ ?r%ﬁisﬂﬁiﬁﬁieﬂ sflecteg %rg al kyl
group, a C3_| othey dmaipk gongisting fCE,], adlkiydngroups owipicha n@¥y be

cycl oal kenyl  ggixi%utdd ﬂ;aﬁ;gﬂaé G akRNR1 ac 18hYky@roup such
as phenyl) to car b(ilnu S%‘u e ¥ dbs, 1"J:I}% rou]??s/ such as
a

ﬁ Cl IO a §-|n
acetyl, propi ofisd ps' Jt"yr ?E%H!Rﬁ g?y? TOEFE;y i 1-’72‘6@ ERYPONE Y al oyl |
hexanoyl mept%thewromcnam;wupsceem €y el vtk groups Isuchl as ghenpl) such as
cyc:OEut ?necar@gnyanangl gesaﬁ@rtﬁ@rbloﬂaﬁz Pychﬁééiﬁtﬁ%{aﬁ@ﬁik éﬁ? ¥
cycl ohept anecar,bon en uch as crotony
C3 |, cycloal bsk “%é? an}onl? r¥m f'?g #W%Hﬁ'é‘ﬂ‘gﬁ&ar bonyl ; and
06_12 aryl - carQ?GlﬂFhYd-laGépg s%@wlﬁ'inﬁen%ythymjdlq-né}h}lthﬁoislpmono group,
?:tlc3 ?If>5<arr}al els dﬁal]lyh.%m&blbstéllimyilamh‘.he sakbstty laniie , acyl groups include
a a I (€. O ne, :
(i orine. 61 o ey tof JBeAAAS, el v B O bse, 16 |

phenylamino, N-methyl -benzylamino, N-methyl-N-

hydroxyethylamino.

Examples of the acyl groups in the acyl groups which

20 'may optionally be substituted, include C,_,, acyl groups,
specifically formyl and groups resulting from binding of
a C,,, alkyl group, a C;,, cycloalkyl group, a C,,, alkenyl
group, a C,,, cycloalkenyl group or a C,,, aromatic group
(e.g. a C,_,, aryl group such as phenyl) to carbonyl group

25 (e.qg. C,_,, alkyl-carbonyl groups such as acetyl, propionyl,
butyryl, isobutyxyl, valeryl, isovaleryl, pivaloyl,
hexanoyl, heptanoyl, octanoyl; C,,, cycloalkyl-carbonyl
groups such as cyclobutanecarbonyl, cyclopentanecarbonyl,
cyclohexanecarbonyl and cycloheptanecarbonyl; C,.,,

30 alkenyl-carbonyl groups such as crotonyl; C,_,,
cycloalkenyl-carbonyl groups such as 2-
cyclohexenecarbonyl; and C.,, aryl-carbonyl groups such as
benzoyl, nicotinoyl); phosphono group, etc. Examples of
the substituents in the substituted acyl groups include C, ,

35 alkyl groups, C,, alkoxy groups, halogen (e.g. chlorine,
fluorine, bromine), nitro, hydroxy, amino.




Referring to the hydroxy group which may optionally be substituted,
exanpl es of the substituted hydroxy group include al koxy groups which may
be substit W@sayr> optionally hal ogenated C, -6 al kyl - capppgvhasdsio (€. 9.,
trlfluoroacety(an1no) al kenyl oxy groups; aral kyloxy groups; acyl oxy
groups; aryl oxy groups; al kyl sul fonyl oxy _groups; aryl sul fonyl oxy groups;
i ndanyl oxy group; a tetrahydronaphthoxj“broup whi ch may be substituted by
1to 10 4 C1 6 alkyl (e.g., nmethyl). Preferred exanpl es of the al koxy
groups are C3._10 al koxy groups such as methoxy, ethoxy, propoxy,

IsoprOItoory, but oxy, R?féﬁpi&t@?b tascwa%&agy,gxbabtwﬁyé@way %?%%ax?zyb t

i sopent yl oxy, neopen ex e 0X 0 cycl obut oxy,

cycl opent yl oxy® g %e?{hye& %’F%ff(%éf rogdglééﬂrﬁég& Fgflﬁ@y%ﬁ ¥8§ ¥ groups

are C2. 0 al kemglode gllooKis gsnmsayhabhymwytpe cmtht%mctwedeypent enyl oxy,

3- hexenyl oxy, %ﬂshapwtmdga{mwc \?ﬁﬂ-@%%%ﬂ h.BERHQXVe g0, Preferred
%

exanpl es of th are ral kyl oxy S _such as
phenyl -C, _, &f é °) bEr‘lf? Ia(’f%gygﬁ‘%ferred

exanpl es of th@m@ysqucﬁgqu;upgranpsczamcmgrougsgraimsmpayibOEYer ably
sout YTy o) e B Y Y v oy
groups such as tﬁ’fé’ﬁ'g %éhrt Yo%]"’“%&’?‘g S'Qj/’? §§ sqb‘?%%ﬂ'é“ %T'%Yé’frié‘?)l
phenoxy) nma9 havé€.l @lkﬂ ((er-gf.er mbkhryl) . or 2) substituents. Exanpl es of
such substituents i ?Eéf'é’@re?@ehé:hﬁj}@é‘%f(&&lk&ﬂ} SFbiSs aHal@“ Hﬁkoﬁom ne),

optionally hal ogenat ed | Koxy grou et hox
pr opoxy, i sopr (?5%)‘(’9 PfafsJBT’ 0K 1@;1P1(»'0%% ﬁ?% oxy ég&%‘et hyl ,
et hyl , propyl, 1459(9pﬁ=9§§]1 quntOHYsobGFyfbthiar-t HemtyLoxyhi ch may be

substituted by i@b@éﬁiyloﬁﬁ! Re¥Yen B Sxy , thadt bRy, qeé;kl%ﬁxy(.%&yloxy.

phenoy) - 181, ERGbebiF AL, R Bis i q Pl ey ATV XY (€0

Preferred examples of the alkenyloxy groups are C,_,,

alkenyloxy groups such as allyloxy, crotyloxy, 2-
pentenyloxy, 3-hexenyloxy, 2-cyclopentenylmethoxy, 2-
cyclohexenylmethoxy.

20 Preferred examples of the aralkyloxy groups are C,_,
aralkyloxy groups such as phenyl-C,_, alkyloxy groups (e.g.
benzyloxy, phenethvyloxy).

Preferred examples of the acyloxy groups are C,,,
acyloxy groups, more preferably C, , alkanoyloxy groups (e.qg.
) 25 acetyloxy, propionyloxy, butyryloxy, isobutyryloxy).
Preferred examples of the aryloxy groups are C.,,
aryloxy groups such as phenoxy, naphthyloxy. Said aryloxy
groups (preferably phenoxy) may have 1 or 3 (preferably 1
or 2) substituents. Examples of such substituents include

30 halogens (e.g.. chlorine, fluorine, bromine), optionally
halogenated C,, alkoxy groups (e.g.., methoxy, ethoxy,
propoxy, isopropoxy, trifluoromethoxy): C,, alkyl groups
(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl) which may be substituted by hydroxy, carboxy,

35 C, alkoxy-carbonyl (e.g., methoxycarbonyl) or cyano;-

1=~

cyano; carboxy; hydroxy; C,.,, aryloxy (e.g., phenoxy); C



al koxy-carbonyl (e.g., nethoxycarbonyl); Cl1.6 alkylsulfanyl (e.g.,

nmet hyl sul fanyl) ; Cl.6 al kyl - carbonyloxy (e.g., acetyloxy). As the
substitute y groups, there nmay be nentioned, 2-,53s

4- chl orophgvr@é%ﬁé 2-, 3- or 4-nethoxyphenoxy; 2, 3- or -T/m(hos(phenoxy,
2-,3- or 4-cyanophenoxy; 2-,3- or 4- hydroxyphenoxy Preferred exanpl es of
the al kyl sul fonyl oxy groups are C -1o ékaI sul fonyl oxy groups such as
met hyl sul f onyl oxy and et hyl sul fonyl oxy. 10 Preferred exanples of the
aryl sul f onyl oxglgexyqsartronylCheld. arme thdxiyeayborylyr oGps (said C(1_12 .
aryl sul f onyl oxy1 k@i Q4SdAY Qegsub@éﬁﬁ s@ﬁflgy,yg 6cal kheyiuch as methyl),
such as phenylsulfo on and 4- hen 0 15 Referrl ng to
the thiol grouPTReERIRK (9 p?‘l'oﬁ‘éﬂl(/{l u% tﬁ‘ﬁﬁ'ﬁé 1:%'?:8 19%&up whi ch
may opti onal | ygbheupsulthereutay be rsrahizinesl, o -1 Be cs:ubschlmtqzdlemloml group
i nclude al ;9(' Sylfﬁny,k mm,&gheﬂo@y zbessahsux&éﬂxﬁqphxmﬁydrqu

aryl sul fan gr oups, het eroar grou ar al kyl'sul fanyl gr oups,

het er oar yl al kyP%® T‘&ﬁ’;ﬂ° ZheP cﬂﬂ @WQE? ygh %‘Eﬁ)’? Preferred exanpl es
of the al kyl sul fanWregfrantm exampl@k of the lalkylshafiphyYoxaugeodes gre

met hyl sul f anyl g c, f%ﬁ)l%’] ff?ﬂ%ox?@%ﬁ%é'-&dc@ﬁ%,mét"h%‘%ﬁﬂﬂ)ﬁ% ﬁfﬁhd 25

but yl sul f anyl , any sec- butyl sul fanyl tert sul fanyl ,

pent yl sul fanyle B¥anyl, neopentyl sul fanyl, hexyl suI fanyl, .

hept yl sul fEnyl , nmz;dmarg:kampﬂspsl obeahel auyisumlfionydpxiyogeripd auef anyl ,

cycl ohexyl sul f@ntgl gryﬁ&ﬂ&{ﬁro&?dg%@ﬂplﬁ%ﬂ‘ d.he aaryyllsggkg ygax%r oups are
e

C6- 1. | sul T8yl bsti { d_6
T e

4- et hyl phenyl@lﬂmﬂlsuﬁannlw ¢ngd HemeshrlphenyisunXfonyllogyoups i ncl ude a
35 thiol group substituted by the aromatic heterocyclic groups nentioned

above. Amig these., QIehenEoh 348 i Yol s b Had "9 88Ny 68
substituted (mercapto group which may optionally be
substituted), examples of the substituted thiol group
include alkylsulfanyl groups which may be substituted by
hydroxy, arylsulfanyl groups, heteroaryl sulfany;l. groups,

20 aralkylsulfanyl groups, heteroarylalkylsulfanyl groups
and acylsulfanyl groups.

Preferred examples of the alkylsulfanyl groups are
C,.., alkylsulfanyl groups (e.g. methylsulfanyl,
ethylsulfanyl, propylsulfanyl, isopropylsulfanyl,

25 Dbutylsulfanyl, isobutylsulfanyl, sec-butylsulfanyl,
tert-butylsulfanyl, pentylsulfanyl, isopentylsulfanyl,
neopentylsulfanyl, hexylsulfanyl, heptylsulfanyl,
nonylsulfanyl, cyclobutylsulfanyl, cyclopentylsulfanyl,
cyclohexylsulfanyl).

30 ' Preferred examples of the arylsulfanyl groups are C,_,,
arylsulfanyl groups which may optionally be substituted by
a C, , alkyl group, such as phenylsulfanyl, naphthylsulfanyl
and 4-methylphenylsulfanyl.

Examples of the heterocarylsulfanyl groups include a

35 thiol group substituted by the aromatic heterocyclic groups
mentioned above. Among these, preferred are 2-




pyridyl sul fanyl, 3-pyridylsulfanyl, 2-im dazolylsulfanyl,
1,2,4-triazol -5-ylsul fanyl, 2-pyrimdinylsulfanyl. Preferred exanples of

t he aral kyI&&é{,ﬁ% groups are C,_io aral kyl sul fanyl groppgrbiéfabesfs
phenyl - yl sul fanyl groups (e.g. benzyl sul fanyl,

phenet hyl sul fanyl ).. Exanples of the heteroarylalkylsulfanyl gr oups
i nclude an al kyl sul fanyl group substitut®® by the aromatic heterocyclic
groups nentioned above. Said al kyl sul fanyl 10 group includes those
al kyl sul f anyl gyynmnyﬂnmnfbﬁymd3abgr£dyl§mxﬂanykxﬂfmmﬁﬂﬂzniy@buﬂﬁenyl

het eroaryl al kyl suj f ups Py bk s Ay Bk anyaf anyl  groups
(e.g. 2- pyridyf ‘tﬁqi sﬁ'lg%gn% yi &%I’I yl me?%ylglul%gy a'I?;);l;yeferred

exanpl es of the acyl ﬁﬂ fexmer QranRles ok I thteaTdl &5 FEPYRA AT gr oups,
nore preferabl yc 3. draBtiisulfanylif gnyhpgrougts g phengdecy| sul fanyl,

pr opi onyl sulg am%il%ﬂ&l*r%‘giué%g‘g# (é SngBbte)ﬁ%h%H%fféﬂyi Referring to the

car boxy group at ed, exanpl es of the
esterified car W%WUJ-I‘EHEY&M aI koxycar bonyl groups, aral kyl oxycarbonyl

groups, aryl oxycar tmfaﬁplggouﬂstlaﬂdlélﬁﬁmﬂ@ﬂyﬂkbkyhbﬁm bgxropdps gr oups.

aroups, nanely Lo REBRVIIRIERTS ol i ihad by 188 Splbicr o

et hoxycar bonyl , hﬁ?ﬁﬂﬁwﬁdﬁ’owps ﬁ'ﬁB bﬁf‘ﬁﬁmﬁonﬁai%aé?‘gflr%&f@k‘é’ | es of

t he aral kyImycgf&myhcgﬁmshoaéml@lbﬁlaaaykgtonpsarrdmnphegrahm nanel y

C -9 30 aral kyl n S4eh ggg%/a@%q rred

exanpl es of theol;z;‘y %%%a%%%ﬁ%?gups gfggep - : %%ggggg#]ﬁorﬁ‘ﬁ{gs?oups
&

nanel y C6-14 ar¥® Wﬁnﬁﬁygﬁ‘b‘i‘? n®1% B& substitut ed
by Cl1-6 al kyl gyﬁimmmhsaifphphowm@ywneahmpulmwbkycar bonyl . 35

Exanpl es of the het egqaryh Alskyl Mepear HORKL HvAURS FahPt!dideps! Hadiugecar bonyl
groups subsyi tuted et b e s /056%]19 P
15 C,,, acylsulfanyl groups, more prefera y C...

alkanoylsulfanyl groups (e.g. acetylsulfanyl,
propionylsulfanyl, butyrylsulfanyl, isobutyrylsulfanyl).

Referring to the carboxy group which may be esterified
20 or amidated, examples of the esterified carboxy group
include alkoxycarbonyl groups, aralkyloxycarbonyl groups,
aryloxycarbonyl groups and heteroarylalkyloxycarbonyl
grdups.
Preferred examples of the alkoxycarboyl groups are C,_,
25 alkoxycarbonyl groups, namely C, , alkoxy-carbonyl groups,
such as methoxycarbonyl, ethbxycarbonyl, propoxycarbonyl
and butoxycarbonyl.
Preferred examples of the aralkyloxycarbonyl groups
) are C,,, aralkyloxycarbonyl groups, namely C,,
30 aralkyloxy-carbonyl groups such as benzyloxycarbonyl.
Preferred examples of the aryloxycarbonyl groups are
C,,s aryloxycarbonyl groups, namely C,,, aryloxy-carbonyl
groups which may optionally be substituted by C, , alkyl
groups, such as phenoxycarbonyl and p-tolyloxycarbonyl.
35 Examples of the heteroarylalkyloxycarbonyl groups
include alkyloxycarbonyl groups substituted by the



aromati c heterocyclic groups nentioned above. As said al kyl oxycarbonyl
groups, there may be nentioned the sane groups as those al koxycarbonyl

groups meniggdiagssabove. Preferred exanples of the
het er oaryl al kyl oxycarbonyl 5 groups include pyridyl-Cl. WTlW%@?{/mcar bonyl

groups (e.g. 2-pyridyl nethoxycarbonyl, _3-pyridyl met hoxycarbonyl).
Referring to the carboxyl group which 9 be esterified or anidated,'the
am dat ed carboxyl group 10 includes groups of the fornmula: -CON(R5)(R6)
wher ei n R5 andarematic theterggwcdicdgrdups mendridnedcabovepr dsesasdhydr ogen

atom a hydrocalbprbwmdﬂ@ucsra@;ys GiNelr@NALY Yod etttk Shbh Ut 1eg! s shelly T OXY
group whi ch mag tlosn%&o% gubstltute or a heterocyclic group which
15 may opti onaffYURR & EuRAEOXE ARy ropRs menwﬁmﬁ “group in

t he hydr ocar borPxgfanreghezampbes @bttihen dleliterbergldbtytaxyedrbonyRS or R6,

i ncl ude t hes al gpbaid and%@@oﬁﬁfbéfl%ﬂuﬂikoﬁglGé(ﬁl,udﬂ;? hwo%g)% ?gnggroups and
aryl  groups ntlo%s_"ﬁ%hexa | es of st1tuents on e
het erocyclic SEYR IWM&'&Yflgy netReFEFArRARYIdpt i onal |y be
substituted for R5 or R6 includes the sane groups as the hydroxy group

whi ch may opti onal |Réﬂé§'rlﬁﬁb§5'€ﬁ’é%sznylilgg5 i ighy pexanpl os of the
het erocycl iC groﬁgﬂ(ﬁ]} t.he fé%cg‘f | c&frrouE optionally be
substituted fof® or; AP{ Ak nd F‘Ee h‘éﬁfmlgfreugroups

ment i oned s eimgdides gkoupe of Uthe ifaremie: on-QaR(Rik(RMocyclic group for RL
or A As the enihsdin werdrma gt Bée%né?@an{éw%&eamep&m one to three

substituents sel elgteq‘ frﬁ hal o‘g nrsato %8 g chl ori ne, 30 f uor| ne,

broni ne, i odi nejer et 453 %1”%‘? & BYAEOGRERR, gnpup which may
Substituents ?Phipnaldiysbet sebstiteadie ahbydroxy griap ghdgp 88yReferring to
formula (1), tdpionadliyt bendubsl tited, N6t &f Beyekbeydl tuydop Whieh A when

st S 3 3 VIR BllatCopetls 10 21

ydrocarbon group in the hydrocarbon group which may
optionally be substituted for R® or R®, include the aliphatic
hydrocarbon groups, alicyclic hydrocarbon groups and aryl
groups mentioned as examples of the substituents on the

20 heterocyciic group for R* or A. The hydroxy group which
may optionally be substituted for R® or R® includes the same
groups as the hydroxy group which may optionally be
substituted for R' or A. Further, examples of the
heterocyclic group in the heterocyclic group which may

25 optionally be substituted for R® or R®°, include the aromatic
heterocyclic groups mentioned as examples of the
substituents on the heterocyclic group for R or A. As the
substituents in R® or R®, there may be mentioned one to three

. substituents selected from halogen atoms (e.g. chlorine,

30 fluorine, bromine, iodine), C, , alkyl groups and C, , alkoxy
groups.

1-2) Substituents of the substituents on the heterocyclic
group

35 Referring to formula (I), the substituents on the
heterocyclic group for R! or A, when they are substituents




hydr ocar bon group, an aryl group, an aromatic heterocyclic group, a
non-aromati c heterocyclic group, may further have one or-nore, preferably

1 to 3, apwoprisate substituents. 5 Exanples of such substiphbfka, ncl ude
Cl.6 al kyl groups which may optionally be hal ogenated or substituted by a
substituent selected from car boxyl CZ_B al koxycar bonyl, hydroxy and
optionally be hal.ogenated d-,, al koxy , 6 al kenyl groups ; C2_6 al kynyl
groups ; C,_, cycloal kyl grou s 10 06 14 aryl groups (e.g. phenyl,

napht hyl ); ar of@Ptainkag i ghdnhatdrobpdroearpon lgranud., abup}icyelic dyI

?X ?zolhy l:] ]E hi amldyb):arnmg&mgmtarcab@l %ﬁ:@ﬁ}éda& aﬂ'Bﬁ\HE§(cj l'feﬁeﬁfocyc:ll.:|.<éI 5
etrahydro ury r n e} ol i eri rrolidiny

pi perazinyl) OHB %ﬁéh XJ‘—?"(')%&S %DE%)?%}’C% %’B gwyn% ‘@‘Béfp

N- nono( CL. 4) al Wlea?ﬁ' r\‘t?r@r oBﬁ%ferNPJN a1 {8 .4ppbR9buiate sybetpsueils e

acyl am no 950upsxélﬁplges S#l_stich kbs & BEhav airﬂdl%a%wébsaénéfft@ﬂo% no ag‘i‘
propi onyl am no;, z am no m 0 grou ac roups (e g. _,
al kyl - car bonyl suc ﬁ%*ac%’iu%rsaﬁ g aﬂg?ﬁer%bt%dﬂ:p sl’fﬁ%’dte by a

(Cl. 4) al kyl car H&Hﬁy%tm@nmelqvmddfem caryeklyl carbalbykycprhgrsysl,sul f anoyl
group; - N-mono( Byarody aldWpdoraToy! nerMRSyendtedVedl, LGl kyl sul f amoy|

oy a1 5oy ke DRl e EOYR B9 9LO U0 pen ) d%rﬁi%rg,véﬁ‘izs c._.
cycl oal kyl 8%y &s-eupEFylcaroups o &\d.ophenyi oupaplithyjl ) -bexmynlamxst) C6_14
ﬁrlyl oxy tgr gupSh(eeegocyﬁlﬁﬂ)dI@[ﬁbsr gﬁpgt hﬁ/ﬁﬂéﬁﬁlr al’E{ Pan &yP; rggt fso?g' 'y
bgnggfgzlill ?an Ieﬁagégi'a ary su 3 m%@ h§¥: §8°Bﬁ% ?"%%m%pw 7
napht hyl sul fan;&P)g s?ﬁFI@W“W§‘aﬂB°IH}?@GH'Y1&Z "‘ﬂw@pﬂn@?lmﬂ 0. gr oup:
nitroso group; panetrimibogﬁﬂrrﬁlﬂmif Pipétaoinye) ; ehl (Hx'a'lﬁ h h Io on ato
e ") ok At ) Ml 1t i a2
PCT/ JP00/ 05681N- ’215%1@’3&?‘865"' PR GFOVRF : 0Bs-b M YIAPIDe gupups tis.al, and the

C,.; alkyl-carbonylamino such as acetylamino and

propionylamino; benzoylamino):; amidino group; C,, acyl

groups (e.g. C, , alkyl-carbonyl such as acetyl); carbamoyl -

20 group; N-mono(C,,)alkylcarbamoyl groups: N,N-@di(C,.
sJalkylcarbamoyl groups; sulfamoyl group: N-mono(C,._
JJalkylsulfamoyl groups; N,N-ai( C,..)alkylsulfamoyl
groups; carboxyl group; C,, alkoxycarbonyl groups; hydroxy
group; optionally halogenated C,., alkoxy groupé ; Cosg

25 alkenyloxy groups; C,_, cycloalkyloxy groups; C, , aralkyloxy
groups (e.g. benzyloxy); C,,, aryloxy groups (e.g.
phenyloxy, naphthyloxy): mercapto group; optionally
halogenated C, , alkylsulfanyl groups: C,., aralkylsulfanyl
groups (e.g. benzylsulfanyl); Cs.14 arylsulfanyl groups (e.g.

30 phenylsulfanyl, naphthylsulfanyl): sulfo group; cyano
group;. azido group; nitro group; nitroso group: and halogen
atoms (e.g. fluorine, chlorine, bromine, iodine).

2) Definition of R?
35 Referring to formula (I), the halogen atom, the
hydroxy group which may optionally be substituted, the



anm no group which may optionally be substituted, for RL respectively
I ncl ude those nentioned as exanples of the substituents on the

heterocyclﬁ,ﬁ Ji B4 for RL or A 5 Referrin '
. _ . g to fornula (orpisis
preferably a heterocyclic group which nmay optionally be substituted. Rl

is preferably a nitrogen-containing hetgrocyclic grou whi ch ma

optionally be substituted, as well as aﬁ{ argmat i cg heltoerocycl I C éroup whi ch

may optionally be substituted. 10 Anong these, RL is nore preferably a

5-menbered ni thiogegroopt Wit mayr orhicorakek deosyestityten ARG Eﬁe may

gg; I 83?: L%a?fyﬂt')%%s :?tbfg}xlsgﬁ?ggmﬁdl;aldgtmanyamysmtjjmuwzofyr BY oup whi ch
\ f far Llen o fornul a

(1), the acyl ’@‘ﬁﬂﬁ?’ﬁl’ﬁe&ﬁ ﬁﬁ?lu%?)%r{?rf)éel E%ilggb}é%(gg?él)teute : et(:ashgfhgg%oxy group

whi ch nay optsurstiiltpendssabsthe haterogyglifneIs#hEF & 08F Mhhich may

optional ly e estergddesd i ' f ¥ i -
opL ona aé; exanpldéésfe%;ﬁﬁeemﬁwma (@ . ARY aspeeeiceehp120ai ncl ude those

ft sulst it uents,on I '

or A Referri mgtFIFIIFHTP " ‘Tr%mﬁlf8?5%3’5?%/@bg%§t%es$g%§(%kﬁégg(rj(l;ﬁpf%i (I?ﬁ
may optional | yidepmafiexabiyt edpibrogenfepmtoiping RRESHAFC 1Ly 95PPPonal |y be
bt onal 1y be L Ay e L e e ntt giaun

. refet '
may optional | yh%%erﬁﬂifﬁliif’uﬁﬁﬂugwﬁyﬁc}hl I og(rﬁa%élgglv&fc% may o%ﬁggﬁgfl ngleCh
subst i t ut exb ( praderaiihese, pRedisxpoge opFefealy #ay-BprPeFRe?|y substitut ed
by an al kyl gruploged) cohtAi ARG istofatlp HetlerBokel £¢ Igroppt whidie mayr nul a

(1), exanples of the aromatic 0 n td hch ma
optionally be °§Eﬂf§ﬁﬂl¥t g% SFB?Q%%% 'u&ggggﬁié?%é{%% r&lzwaa?xt&on g?/oup 35
an aromatic hetmidazalylc sgeyppwhiek may é’ﬂ’éliPéﬂlw‘e&a‘?f'bI%’selsd:Fitt“ﬁ& aromatic
hydr ocar bon group WO 01/ 14372 PCT/JP00/ 05681 22 are Ca_14 aromatic

hydrocarbop, gr gups [34GR; 8ot 4 aryl groups
Referring to formula (I), the acyl group which may
optionally be substituted, the hydroxy group which may
optionally be substituted, and the carboxy group which may
optionally be esterified or amidated, for A respectively
20 include those mentioned as examples of the substituents on
the heterocyclic group for R* or A. .
Referring to formula (I), A is preferably a
heterocyclic group which may optionally be substituted, or -
a hydroxy group which may optionally be substituted. Among
25 these, A is preferably an aryloxy group which may optionally
be substituted. E.specially preferred is a phenoxy grdup
which may optionally be substituted by an alkyl group which
may optionally be substituted (preferably a phenoxy group
which may optionally substituted by an alkyl group).
30 .
3) Aromatic group for B
Referring to the formula (I), examples of the aromatic
group in the aromatic group which may optionally be
substituted, for B include an aromatic hydrocarbon group,
35 an aromatic heterocyclic group, etc.
Preferred examples of the aroma'tic hydrocarbon group



(e.g. phenyl, naphthyl). Preferred exanples of the aromatic heterocyclic
group are those nentioned as exanples of the substituents on the 5

het er ocycl mpo gwrasp for RL or A. Anong these, preferred aﬁ,ﬁwﬂo%ﬁs?xanpl e,
furyl, thienyl, pyridyl, quinolyl. 3-1) Substituents on the aromatic group
f.or B Exanples of the substituents int S aromatic group 10 which may
optionally be substituted, for.B includé“ne to three substituyents

sel ected from hal ogen atons, nitro group, cyano group, al koxy groups which
may optional | y 258 GubdEPratie hydrrgaren gpsunsistichms Copt axwibryube
substituted, cyelgal fyéngr owaphwhiyeh. may optionally be 15 substituted, and

the |Iike. Exanples ogen atQ i ncl ude fluoyine chl ori ne,

broni ne, iodine, et gi.-e Egaiin%fi%’ég"oéh ?%8%}1?0%01“93&&5’&3{‘f‘lr?%(’]e?ﬁgﬁ?"%r oups
whi ch may opt i 888 ¥iessemenbiened ascexanpliasief tthss substibuenrthod tlse exanpl es
of ]Ehe sgbssi th@ﬂéﬁp@fcif&ﬁg;b@@@b@%’@ﬁhﬁa ngA?ngftﬂ'(es%]; ﬁfeﬁrﬁ*&égge ,tlhese,f
preferred are r - C n.qr nc s 0X oups. anples o
the al kyl gr ouggﬁri %k 1 %ﬂryg‘rogége%ftwy q‘dp?l"éﬁgﬁ’yy' be substituted,

i nclude those nentioned as 25 exanples of the substituents on the

het elrjocyclh ig %Bogp éﬁnsslﬁltwnté. ogwnslawiﬁr&eb{ %glriﬁf strai gh_t-chﬁi n
or branche _ roups.. Exanpl es, of .the cycloa roups in the

cycl oal kyl groupsaﬁvﬁ%“&l&ﬁaf%zﬁpﬁoﬁg%@l%‘be%ﬁ%ﬁi %&Feﬁf‘“ﬁgﬁﬁgﬁ Mse 30
mentioned 49 e¥hHphaRYHoPPLhenally tet auhstirtadie foot Briomisidecogedup for Rl
or A Anong theReeeuBEELteEh&d SeléSted £¥6h AaLEYEn GLOMES nifEd GRS ,0f the

substi tuted. ¢ REREAERE, TRELE GEpuy Hord hBYC SRFTOSRLIRREL | t ut o, and
t he cycl oal kyl S§P8tbeutst.c @iy} gperpsHhichaayypptionadlly W 01/ 14372
PCT/ JP00/ 05681suBstiteteidle cyerohdkyhr feowpdshiibhenty sgtesaLmy fam hal ogen
15 substituted, and the like.
Examples of the halogen atoms include fluorine,
chlorine, bromine, iodine, etc.
Examples of the alkoxy groups in the alkoxy groups
which may optionally be substituted, include those
20 mentioned as examples of the substituents on the
heterocyclic group for R’ or A. Among these, preferred are
straight-chain or branched C,  alkoxy groups.
Examples of the alkyl groups in the alkyl groups which
may optionally be substituted, include those mentioned as
25 examples of the substituents on the heterocyclic group for
R' or A. Among these, preferred are straight-chain or
branched C, , alkyl groups.
Examples of the cycloalkyl groups in the cycloalkyl
groups which may optionally be substituted, include those
30 mentioned as examples of the substituents on the
heterocyclic group for R? oi: A. BAmong these, preferred are
C,.; cycloalkyl groups.
Examples of the substituents in the above mentioned
alkoxy groups which may optionally be substituted, the
35 alkyl groups which may optionally be substituted, and the
cycloalkyl groups which may optionally be substituted,



atons (e.g. fluorine, chlorine, bromne, iodine), hydroxy group, Cl.6

al koxy groups. Exanples of the substituted al koxy groups include 5

trifluor O”W(ﬂﬁﬁysndi fl uoromet hoxy, 2,2,2-trifl uoroet hoxypcramehosest

1, 1-di fl uoroethoxy. Exanples of the substituted al kyl groups include

trifluoronmethyl, difluoromethyl, 2,2,2-trifluoroethyl, trichloronethyl,

1- hydr oxynet hyl , nmet hoxynet hyl, 10 et ho%?met hyl , 2-nmet hoxyet hyl and

2, 2-di met hoxyethyl. Referring to the forrmula (1), Bis preferably an

aromat i ¢ hydr odachode gomritorthckemraybopt tusntls pelectedbfxom hakpgeind, in

‘particular, a gaggx! (IPUPIUbLGRE TBM10LOME OBRLIINEE HARSE)! ptkosy
generally used. 15 4 finitions of Y and X Referring to the fornula (1),

exanpl es of t h@T8MRal Gre ALHPEY 0BEP W group for Y include a dival ent

al i phatic hydrocar bxampesupf ahdi substitutied widkosyhgdeupsirirgnlugeoup, 20

and a dival gnt - Smd Y e disval b PG EEH

hydr ocar bonggr 5%%9??#@ nay @g%%mﬁgoﬁ%?gﬁg?ﬁ zg'rz'%r gg%ﬁg%é and cS\an":é‘f,y be

saturated or @Rdal v} 2@EHUEFRIK Y phat i ¢ hydr ocarbon group includes those

di val ent groups f or pramfiles eforhagsobst hyulresy @d kyflogrodps riekude al i phatic

hydr ocar bon gr ' a f ‘ot Begs ' thyan the

Qgggl?a%or %&}ﬁﬂr"Aai%ﬁgP&ﬁéthﬁ' 2t Be 2sebstiddsstthyAl

het erocyclic grou \ pr ef er abl nt ai n 1];0 7 carbon
atons. As specitFighlexemsihyd . tlﬁﬂygrﬂ’wn%fg’y nﬁ%ﬁaﬁ“&%ﬁ‘tﬁ ted ones such as
_CH2- 1 - CH{GH3)thoxinfeB L.l 2-@etBRHpe thyl (aid 23 2t dimermyxye thgl - ( CH2) 5- 1
(Gglz—l):gl—l- ?:'r]'d '(WZ)%%%afL%alﬂ%%Sﬁucﬁ%i U,(23|E i8S Eg*e‘ﬁd:lyaﬁ&?f)l =CH
- CH=CH- CH=CH cﬁ?‘-"méﬁa" -ﬁﬁ%@ﬁbﬁ‘_‘cﬁfﬁ#&dﬁ!’dﬁz-“‘,“a% °’6?qT;%F gg;— Yis
preferably a subatétutel, 4ndl ihpertinydadec & pPhany} ARSUPTBRECR MATr abl y 35

a saturated ong tE&ﬁHPif%éDfsubeQiﬁﬁeé@r rag geRea@iyoised. i ncl ude - (CH2) 3-
and - (CH2) ill-j V\B 111/ 14372 PCT/JPOQ 115681 24

4) Definitions of Y and X
Referring to the formula (I), examples of the divalent

hydrocarbon group for Y include a divalent aliphatic
hydrocarbon group, a divalent alicyclic hydrocarbon group,
20 and a divalent aromatic hydrocarbon group.

The divalent aliphatic hydrocarbon group for Y may be
straight-chain or branched, and may be saturated or
unsaturated. Said aliphatic hydrocarbon group includes
those divalent groups formed by removing one hydrogen atom

25 from the aliphatic hydrocarbon groups mentioned as examples
of ‘the substituents on the heterocyclic group for R! or A,
and preferably contain 1 to 7 carbon atoms. As specific
examples, there may be mentioned saturated ones such as
-CH,-, -CH(CH,)-, -(CH,),-, -CH(CH,)-, -(CH,);~. -(CH,),-.

30 -(CH,),-., -(CH,),- and ~-(CH,),-; and unsaturated ones such
as -CH=CH-, -C(CH,)=CH-, -CH=CH-CH,-, -C(C,H,)=CH~, -CH,-
CH=CH-CH,-, -CH,~CH,-CH=CH-CH,-, -CH=CH-CH=CH-CH,- and -
CH=CH-CH=CH-CH=CH-CH,-, among others. Y is preferably a
divalent C,, aliphatic hydrocarbon group, more preferably

35 a saturated one. Examples of the preferred species of Y
include -(CH,),- and -(CH,),-.



The di val ent alicyclic hydrocarbon group for Y includes those divalent
groups formed by renoving one hydrogen atomfromthe alicyclic hydrocarbon

groups nNeRyd ppasas exanpl es of the substituents on theper/iploRsa@eyclic
group for Rl or A The divalent aromatic hydrocarbon group for Y includes

t hose dival ent groups fornmed by renovi ngzsone hydrogen atom fromthe aryl
groups nentioned as exanples of the subttituents on the het erocyclic group
for RL or AL 10 Referring to the formula (1), exanples of the divalent

het erocyclic, group ff8e dyatentdald cycddreRYdneemeRon IuePe£8EYE| i ¢ group, a
di val ent nOn-armhidesh]tﬂdS@é‘vadﬂQ-lﬂerﬂr gitpupd heotthed | W irefioviRi 6ned o

het erocyclic gr f 5S¢l e . di rQu e y
ramoving one RgResah dpak pidl oikC Rrd0sta e M anta BEolBh

menti oned as eX@Rtioneds as exanmias ofcithe subshbtuentseomcEbei ¢ group for R1

i VAl ent o7 oUpS T e e ot 006 P aqen Al om {1 o Lhe. non. ar omat |
I val ent gr -

hydr ocar bon groups %n%%’g%gngfgog‘?gﬁﬁlhgs gfagﬁg?ﬁfﬁgpiéofgktigc%ﬂ ?_ﬁe
heterocyclic grihosef divaiendr grourefermeAdy gemheing ome hydrggenyatom

Bl Kyl ene. U oup 1 e pener Bl Ly, D e e ira (1), X

al kyl ene gr : . h ,

represents an o%??x’g’%%“gf’oﬁf% tghﬁ fhl?%egf’g CQJO MR (?d{e% a?’(()r‘f%‘whi ch may
opti onal | y10pe subs®efgrzing §adhs Eoxmuln (I)s Wiy%ejf ?@@Uﬂ;sutf ur d30
atom Exanpl es m¥fterbeybiic ogesumtfor whiabliay &pdivRinty akematubst it ut ed,
for X include R4 LN lfgh eRr 65524 8nd ggd&o en s Q-8 h]\_(lglrocar bon
group which may opfriogﬂgp'% e IJ;'ubstltuglela, Yo acy agri(?upy Pg n%?/
optionally be 3F%hstituted, or a heterocyclic group which may optionally
be substituted. WO @helddvaldXil/abidm@tlb6Réterocyclic group for Y

15 includes those divalent groups formed by removing one
hydrogen atom from the aromatic heterocyclic groups
mentioned as examples of the substituents on the
heterocyclic group for R! or A.

The divalent non-aromatic hydrocarbon group for Y

20 includes those divalent groups formed by removing one

- hydrogen atom from the non-aromatic hydrocarbon groups
mentioned as examples of the substituents on the
heterocyclic group for R!' or A.

Referring to the formula (I), Y is preferably a

25 divalent aliphatic hydrocarbon group. Especially, an
alkylene group is generally used.

Referring to the formula (I), X represents an oxygen
atom, a sulfur atom, or a nitrogen atom which may optionally
be substituted, and preferably is an oxygen atom or sulfur

30 atom. )

Examples of the nitrogen atom which may optionally be
substituted, for X include -NR‘- wherein R* represents a
hydrogen atom, a hydrocarbon group which may optionally be
substituted, an acyl group which may optionally be

35 substituted, or a heterocyclic group which may optionally
be substituted.



25 Sai d hydrocarbon group which may optionally be substituted, for R4

i ncl udes those hydrocarbon groups which may optionally be substituted,

nment i oned tﬁ?ﬁ’ff?l es of the substituents on the heter bdfosEH10UP for RL
or A. 5 Said acyl group which may optionally be substitute for R4

I ncl udes those acyl groups which may op£| onal Iy be substltut ed, nentioned
as exanples of the substituents on the %eterocycl ic group for RL or A

Sai d heterocyclic group which may optionally be 10 substituted, for R4

i ncl udes the sane &aitdhbdydooeavegr |drnoupgmbiph maY coPhionaddyi bral | y be

substi t u;ﬁd, hf&ibﬁllwteﬁ fc%éi SnoLedey Ql![%é/de ayayelé&taﬁéh gkeapgmlbugr ocar bon
groups ich ma e.s e ese. .pre ed are a
hydr ogen at om"é 8?%(?/? n@%éﬁ "égﬁ“fﬁ@ "‘Tgtaﬁ? ﬁgl ?Wélefu%{f:#?ut ed.
Especi al | y pr e$urstdduengsaonhyie diptrerocyeliadgrene rfqaCR 49T Aky|l groups: 5)

Preferred Caorrpound%aaraeééﬂ@io%méf?ﬂ.h %ti&ﬁl&%@%s&&tﬁ:hédforw' a
20 (1) of the gresent I_.nvent

her referred to as
"conpound (1) ¥9* |Rncjr‘1fﬂlé’dﬁsrehf‘8?é ARG gfﬁ‘é%% wﬁg% mﬂ? optiqnally Rech, in
the formula (l9ybstlitused, meticianedchs cxpmpdpswi dhenaybapitusmdisl onbe
substituted, aggd Hé‘te%bgalgél glrg@ qrogckcld,_c Mroup is (i) a 5- or
6- menbered 25 ring C%ﬁe?’ g ‘?fi‘ l_gcont|tut|ngl)rptom;lln ddition to
carbon atons, 1 to AIfePEFETIrE <& FF R ¢ K2 é?oﬁ? oxygen atom
and sul f urltat osnbsdri titiell, af oo Rietryalideisnghe famey g he dietgroerbdied ring

and a 6- Wenbeg@fbddm@n%ﬂt f\lmiﬂenﬁm; Pé t SR titeds , £6eNeBe A{ng or a
5- 30 nenbere

t t
azolyl group). (2) e ReRb AR LR e%tgwg,%ﬁ,g%??grg&ﬁ?%ngs " |
heterocyclic griuigh Wchpﬁas'n@bhf d?ﬂalsll*?sbét%%umpée these. i n which said

het erocyclic ggQiferired( hteda hydtlogen"BEGE @ 32k NGr&Owpl dhaicAgnaps a

Cel cot od Vom ARy pooEiest ey ERetaRRy Beedntfa a0 SOME

hydrogen atom and lower (C,,) alkyl groups:

5) Preferred compounds
Preferred embodiments of the compound of the formula
20 (I) of the present invention (hereiqafter sometimes
referred to as "compound (I)") include the following cases.
(1) The case in which, in the formula (I), R' is a
heterocyclic group which may optionally be substituted, and
in which said heterocyclic group is (i) a 5- or 6-membered
25 ring containing, as ring-constituting atoms in addition to
carbon atoms, 1 to 4 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom, or (ii) a condensed ring
of such 5- or 6-membered ring and a 6-membered ring
containing 1 or 2 nitrogen atoms, benzene ring or a 5-
30 membered ringcontainingone nitrogen atom (more preferably
an azolyl group). '
(2) The case in which, in the formula (I), A is a
heterocyclic group which may optionally be substituted, and
in which said heterocyclic group is (i) a 5- or 6-membered
35 ring containing, as a ring-constituting atoms in addition
to carbon atoms, 1 to 4 hetero atoms selected from nitrogen



26 atom oxygen atom and sul fur atom or (ii) a condensed ring of 5- or

6- menbered ring and a 6-nenbered ring containing 1 or 2 nitrogen atons,
benzene ri %Qﬁ14§725-nenbered ring containing one nitrogeaTAPMEdEIOr €
preferably an azolyl 5 group, azolinyl group or- azolidinyl group). (3) The
case in which, in the formula (1), Ais hydroxy group which may
optionally be substituted, nore preferatﬁaﬂl- (i) hydroxy group, (ii) a CL_,,
al koxy group, (iii) a Cz_10 al kenyloxy group, (iv) a C -., aralkyl oxy
group, (v) a Catbh,lékypsn akem@ndupolfug 7tamC@flﬁl%}3?|69‘}d“g‘¥"tﬁﬁ)rﬁﬁ9ch may

optionally be stity ed-1RBYed tihg ahdl #dhembelred By lcoatathingal koxy,
or (vii) a O 1°<SJ€J§||<‘]§/’%LS&L?%’“'° 2d dihga

onyl ox roup; (4) .The i . kRt he
formula (1), Y3 &Xa2ghibregpn alo ga?? 2‘?'T§ed%r3'c§r Bgﬁégsr-o%ﬁmgg%?af%?ﬁg 1to 7
carbon atoms, ddntainéngr ehermityogendatame fMOES  BFRESTEDHYIABC &FBb%RL gr oup
(I:?(im't ai ?I )ng 3 Lgﬁrdbu ar latggl_% By rdip _olha%zailiéliﬁﬁlv@&&ﬁ?).: n the formula (1),

is (i) a ogerl atom {(1i). an indazo r -
triazolyl, 1,2, 3(3()?i Zhe|sase BRI a2 %‘? ﬁﬂ“k}ﬁ.xdﬁ& % %Blcbi‘aéﬁo Pyl |
mor phol i nyl or gexanehbyh eaiynepridongidybe swhsthtwesd operemACLPTARGE 1 to 3
substituents se{ £ ;fo(%?”br%pl o 13K ¥l ¢, (BalkoRy Véraup, @iii) a C,p
a . 0

3O A seerdepon BEgee W ety ey et 2 O RCBL oD ()
optional ly fie sadbgidsyigeshhy(€l) 8 QLKgrylexy gyogp 1'4‘1*?@?i mag Rk} o0gdd¥i t ut ed
by an imdazol |, Jw2t3thibd@3dR) Y to 3 Hatodbnls), z0kykyromy:  ditlkoxwhi ch may
optionally be substituted by O g agﬁgl £ C%btjo\z)laﬁgryl , (viii) a pyridyl-
Cl. 4 al kyi sul f a®%| (griduR Ga-sq( iBYTAAUERYRE-GFo i‘ch may 30 optionally be
substituted by (4apr TReGtadd ialwylchyr ickhepforpela{|Ry| ¥ 18 Psd‘(‘il)a)leptor nyl -
TP ) " SRl bpaR o phop cintot g koot ot
Eji l)iégx:azol il%ll n’??r%rplftlgr&i’b&fo?hﬁg %ﬁ/‘%ﬁ ny’i%arglggé, h%?%&ﬁn%iy%gupz’
substituted by Gint®indng/|2 tEi #i Farher A&PWr-oup, (iVv)
(5) The case in which, in the formula (I), R is (i) a
halogen atom, (ii) an imidazolyl, pyrazolyl, 1,2,4-
triazolyl, 1,2,3-triazolyl, benzimidazolyl, pyrrolidinyl,
20 piperidinyl, morpholinyl or hexamethyleniminyl group.
which may optionally have 1 to 3 substituents selected fxrom
C,.,, alkyl, C.,, aryl and C, 4, alkylsulfanyl, (iii) a C,,,
alkoxy group, (iv) a C,.,, aryloxy group, (v) a C,y
alkylsulfanyl group, (vi) a C,,, arylsulfanyl group which
25 may optionally be substituted by C,, alkyl, (vii) a thiol
group substituted by an imidazolyl, 1,2,3-triazolyl.
'1,2,4-triazolyl or pyridyl, which may optionally be
substituted by C, . alkyl or C,,, aryl, (viii) a pyridyl.-
C,., alkylsulfanyl group or (ix) an amino group which may
30 optionally be substituted by 1 or 2 C,,, alkyl or C,,,
cycloalkyl; )
A is (i) formyl group, (ii) an imidazolyl, pyrazolyl,
1,2,4-triazolyl, 1,2,3-triazolyl, thiazolidinyl,
oxazolinyl, thiazolinyl, 2,4-dioxoimidazolidinyl, 2,4-
35 dioxooxazolidinyl or 2,4-dioxothiazolidinyl group, which
may be substituted by C, ,, alkyl, (iii) hydroxy group, {iv)



WO 01/ 14372 PCT/JP0O0/ 05681 27 a C6.14 aryl oxy group which may optionally
be substituted ~i by halogens, d _6 alkyl or Cl1_4 al koxy, (v) a d _,,

al kyl sul f ok @xMs#roup, (vi) a C _4 al koxy-carbonyl gro i) a C 9
ar al kyl oxy-carbonyl group or (viii) a group of 5 the fglﬁjr’r"(ﬂpg%gm}]w\l (RS)
(R6) wherein R5 and R6 independently represent hydrogen atomor a d-, .,
al kyl group which may optionally be sufstituted by C1 10 al koxy or

hal ogens; B is a phenyl group which may optionally be substituted by

hal ogens; and B0 C¥..i ATrYLloKR)Frdup WhHRZh3may( GpRIchally Ge2sGbsoitutéd?) 6- .

(6) The case i mywhiatbBgehs, id)g hekpul & (d,), aRkoky, a(v)h% %ggyd i Cv\ﬁ.roﬁp
i ¢*Yr oup whi ch may

whi ch may opti substituted; A..1s a helerocyc

optionally be %Eiggé\sl???ﬂlﬁeb?d‘,y AR (Y1) A Sual 2HKOXN iGATROPY LHgER R Ar bon
group cont ai ni K¥1i)td C7., cnalsylexprearkahyloeoapsa i(#idd) Ghgrbiptde above
case (6), the theteosomyd: CcONPRDIRFP wRAr2DH ¥ gé@ ,%snglq#%é&%gﬁglyan azol yl
group, an azol .lc@élr grgygﬂrgr an azgl I di nyl group. 8 case’i*n whi ch,
in the above casB (o) - tHSO4&PeP E’?c‘?:fdagfgom Yl @rope whiaboray group
and the het er 6B}EPhally dep stibstitutedrbyaayl,ylalioxyp oranaddgéngy| group or
an azolidinyl groups 162 pHé¥y I §56up Wh¥¥h Gy d ifo%litg%}ées&@%&?g the
azolyl 25 grng, gl | Nyl fgroup and azol i gl nyl grou or an are
pyrrolyl, imda o?y ,g?ﬂ#”a Fyl , isoxazolyl, isothiazolyl, triazolyl,
oxazol yl, 402, 4- oxa¥liisz ol GH,) .4, 2(LH hi-azel(GH,) - 1 -2CB; X.F i oz 6l(\H, ) et r azol yI ,
pyrrolidinyl, oxazolidinyl, thiazolidinyl, imdazolidinyl, oxazolinyl and

o an azelyl b budtinoaé i RGN AR PhRabeula, (5 lguBerit donts | sel ect ed
from Cl_10 al kKyptexgryrdigy groumyhirh mayopyicnallyn ple. supdtjtutedd;case in
which, in the sbowmarseckéfic §hRuRanlivh m§? 8hPibhd 1y Hedazol yl ,
pyrazol yl ,35l, 254103444 ol ¢+ 2 3 58381 aliphatic hydrocarbon

group containing 1 to 7 carbon atoms. )

(7) The case in which, in the above case (6), the

heterocyclic groups for R* and A are independently an azélyl

group, an azolinyl group or an azolidinyl group.

20 (8) The case in which, in the above case (6), the
heterocyclic group for R! is an azolyl group and the
heterocyclic group for A is an azolyl group, an azolinyl
group or an azolidinyl group.

(9) The case in which, in the above case (7), the azolyl

25 group, azolinyl group and azolidinyl group for R! and A are
pyrrolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
thiazolyl, oxazolyl, 1,2,4-oxadiazolyl, 1,2,4-triazolyl,
1,2,3-triazolyl, tetrazoJ..yL pyrrolidinyl, oxazolidinyl,
thiazolidinyl, imidazolidinyl, oxazolinyl and thiazolinyl

30 groups.

(10) The case in which, in the above case {6), R is an
azolyl group which may optionally have 1 to 3 substituents
selected from C, ,, alkyl, Cs.14 @ryl and C,,, alkylsulfanyl.
(11) The case in which, in the above case (10), the azolyl

35 group is imidazolyl, pyrazolyl, 1,2,4-triazolyl or

1,2,3-triazolyl. .




WO 01/ 14372 PCT/JP0O0/ 05681 28 (12) The case in which, in the above case

(6), Ais an azolyl, azolinyl or azolidinyl group whi ch may opt | onal ly be
substi t ut edvdyyisiespr 2 Cl-1o al kyl or oxo groups, nore Eﬁﬁ

i m dazolyl, pyrazolyl, 1,2,4-triazolyl, 5 1.2,3-triazol yI azol [ d| nyl ,
oxazolinyl, thiazolinyl, 2,4-dioxoimdazoli d| nyl, 2,4-di oxooxazol I di nyl or

2, 4- dioxothiazolidinyl group which may 2Bptionally be substituted by C1L 10
al kyl. (13) The case in which, in the above case (6), B is a phenyl 10
group which nayflépt iTheease o whibby iinutleiaboe eapedi6dr, iy anazulgnyl group
whi ch may opti agahky P%ﬁ%ﬂlﬁlﬁxﬂ §¥oup AP Say( %):J.ZHQ £#She | N Whi ch,
In the above casE {:gzﬂ aEent ﬂﬁ ghatlc hyrocar (I)nnrgrou
containing 3 t8"8° 'f:%ﬂ'tﬁyn r 85Yef F JPfQ - Q@) mere . (CH2) 4
- or -(CH2)1- pfeSerghty omsdmiﬂawhﬂ.yh pyrazolflar rIul2a4et):;La£61y:s a
heterocycl | § 0n0up3bs £k aWpA O%ieﬂéiia/uga SeRILOI U thyaky fnydr oxy

roup which ma p onaJ stitute Iva al i phatic
ﬁydrgcar bon gréug %‘lb qﬁ"i‘ HRBY%‘ c%rﬁd#%’t%m@-}ﬁ)‘-nifﬁ&%a%é'l n whi ch,
in the above cAiex¢tiliazalielinlydt grouy cvhichymayp optioRdallg Ba azol yl group

e. a rro t onI | soxazol yl, isothiazolyl, 25
'Ehl agol yl IOyoxalrsm)S 11:\5‘%&? )tl l%ik?i 4-triazol 1,2,3-tri azol yl

xadl azo ,
or tetrazolyl ﬁ%p)me(‘iéﬁe% Jl\('htaﬁ.ac?ﬁve. ‘F‘F"E‘hésib@vés GaRRenYl) | RIL s
an azol yl 1¢r ogpoyp vgllcannamnla.mlhqlly pyranstiltuteéd? Mord pregetatlyr

1,2,3-triazol yh @m wﬂﬁ;)éhhﬁ 13 BUPShbLLERiSesqyect ed from
CI Ia al kyl , éﬁ gléil ar |0 a kaﬁ)sulfan%l g’ i#ﬁe c%se‘fn whi ch,
in the above cASE ? ', A i's (|) hydr oxy group, (| |) a C _10 al koxy group,

(iii) a C2_10 (dfkeMpeogpsgr bupyhidh,) ia Che, abavel ¢kagexi6)gr dups av) a C2_13
35. acyloxy gratpalémt Jalaphbtie BYaECAKEP ¢Rolp EBnfRYn RS 1PNY lsy
15 ocarbon atoms, more preferably -(CH,),-., -(CH,),- or
-(CH,;),-.
(15) The case in which, in the formula (I), R® is a
heterocyclic group which may optionally be substituted; A
-is a hydroxy group which may optionally be substituted; anad
20 Y is a divalent aliphatic hydrocarbon group containing 1
to 7 carbon atoms.
(16) The case in which, in the above case (15), the
heterocyclic group for R' is an azolyl group (e.g. apyrrolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
25 thiazolyl, oxazolyl, 1,2,4-oxadiazolyl, 1,2,4-triazolyl,
1,2,3—triazolyi or tetrazolyl group).
(17) The case in which, in the above case (15), R! is an
azolyl group (e.g. an imidazolyl, pyrazolyl, 1,2, 4-
triazolyl or 1,2,3-triazolyl group) which may have 1 to 3
30 substituents selected from C,_,, alkyl, Ce.14 @aryl and C
alkylsulfanyl.

1-10

(18) The case in which, in the above case (15), A is (i)
hydroxy group, (ii) a C,.,, alkoxy group, (iii) a Ci10
alkenyloxy group, (iv) a C,,, aralkyloxy group, (v) a C,_,,
35. acyloxy group, (vi) ac,,_.“ aryloxy group which may optionally
be substituted by 1 to 3 substituents selected from halogens,



be substituted by 1 to 3 substituents sel ected from hal ogens, W) 01/ 14372
PCT/ JP00/ 05681 29 C, _6 alkyl and d _4 alkoxy or (vii) a C, _,a

al kyl sul fo%oq)w »oroup, nore preferably a C6_14 aryl oxypceimpbisidii ch- may
optionally be substituted by 1 to 3 substituents selected from hal ogens,

C3. _6 alkyl and d _4 alkoxy. 5 (19) The case in which, in the above case
(15), B is a phenyl group which may op%? onally be substituted, nore
preferably a phenyl group substituted by hal ogens. (20) The case in which,
in the above c@sealky),anh ic_aalkioxylant(vaid phahic airiudifonylgrsup

- containing 3 té)r(?lﬂ’)lq‘_?%grgggf@{.% 4. €, &rﬁ,flgg‘?bbyoup (¥#¥on Imaly - (CH2) 4--
pRiciariaLly. b

or - (CHO 5- ase | ich, iLn f r a . the ound
is 4-%4-0?“ or opifekprally. ?-ﬁﬁ&srﬁ[tpitgfirﬁ%&zf)‘?;lﬁ )spg-sggk‘é?ﬁ:gepsret&ﬁgﬁgﬁngr a
salt thereof, #rdd-Hllogenpheoy] ))alkyl and C,, alkoxy.

2- (2 methyl |- 14 JaggbylloSpdazal ebulchatindil dadeit 151 5atiageny)

11 -
2- (2-met hyl - | -GXeuRYBiGh yf@ﬁlacmjé’!mlﬂ . phbetipuead. gore preferably
(4- chl or ophenyj ) pieryd- eblpl shbstidazd Yly) hblogems ol epent anol or a salt
ther eof . "o 4- (3, chlgr gphienl darfrdhd- (- LA Ciscleyodbel Xk 2- ¢ 21amd hyl -1 20

i m dazol yl ) oxa alt " thereof. Preferred specific exgrr?I es of the
S

conpound of t h@ivalanhediphatic MYREPGATPON.PTEUR P iHSbh% T? to (7):
(1) 4-(4-cfy or egsdty hioms | Mofd-preifierabpher(CGHy):pr ohOH,) - or ~(CH,)s-.

2-(2-met hyl -1 -} da. : ; ou
3 E 3 Fz_ ( Z_ <hi g%gﬁgﬁ%l}’%%%???ﬁg%gﬁ (i2) the formula (I), the compound

[-1.; H
5 Oxazol y1 ] pr obg 4= GIRRFPPBSBY it ATIOPRGat SHbLqagLyL) -5-
4- (4- chl or ophesyhofedrdpadolebhonyphkindeererEpyt ( 4 chioxanhepyl) -

imd |yl - - amsh ' ] -
|3(r)n 2?58- ?/m% ﬁ;???k?ﬁ‘%}’é 0431 R0ERE ODFENYH Joxazb Bebdt dfd D sy Eheaaxy) propyl |

4- (4- chl orBpheHyeFeos ( 2—'&&‘%@?%&%@&5’; [p-§1pipidazolyl)propyl] -
(2-nEthyIphenOZy]zﬁmggujhyaaimiganggl)oxazole or a salt thereof, 4-
4- (4- chl or ophepyLl 4 2orcdmdipayL 2| ¢ 2 reianal-1-imfagBelyl ) ~5-
(3-nEthy|phenogx;ggfgagdégﬁ%iokg a salt thereof, or 4-(4-
chlorophenyl)—5-[4-(l-imidazolyl)butyll-2-(2-methyl—1—
20 imidazolyl)oxazole or a salt thereof.
Preferred specific examples of the compound of the
formula (I) include the following compounds (1) to (7):
(1) 4-(4-chlorophenyl)—5-[3-(2-methoxyphenoxy)propyl]-
2-(2—methyl-1-imidazolyl)oxazole
25 (2) 3-[3-[4-(4—chlorophenyl)-2—(2-methyl-1—imidazolyl)-
5-oxazolyl]propyl]-l-methyl—z,4-1midazolidinedione
(3) 44(4—chlorophenyl)-5-[3-(3-methoxyphen6xy)propyl]—
2-(2-methyl-1l-imidazolyl)oxazole
(4) 4-(4-chlorophenyl)—5-[3-(4—methoxyphenogy)propyl]-
30 2-(2-methyl-1l-imidazolyl)oxazole
(5) 4-(4-chloropheny1)-2-(2-methy1-1-imidazoly1)-5-[3-
(2-methylphenoxy)propyljoxazole
(6) 4-(4-ch10rophenyl)-2-(2-methy1-1-imidazolyl)—5-[3—
(3-methylphenoxy)propyl]oxazole
35 (5) 5-[3-(4—chloro-z—methylphenoxy)propyl]-4—(4-
chlorophenyl)-z-(2—methyl—l-imidazolyl)oxazole.



35 (7) 5-[3-(4-chloro-2-nethyl phenoxy) propyl ]-4-(4-

chl orophenyl ) -2-(2-methyl -1 -im dazol yl). oxazol e. WO 01/14372 PCT/ JPOJ 05681
30 Her ei naM®si/143hese conpounds are sonetinmes referred g,@-rmg&has
“conpound (1)", "conpound (2)", etc. 6) Novel conpounds 5 Anong the above
conpounds (1) or salts thereof, thi azolg derivatives of the formula (la):
NI f 0a) yaRSY-Awerein Ra repl;3 sents a heterocyclic group which
may optionally be substituted, A represents an acyl group which 10 may
optionally be subst¥¥%RigRftarhcthesr pompougdsuprevnomietimpsopeferned y be
substituted, atbysitmpdy GrsOtRobbGHd NEY) " OPtdompauhy be)substéfuted, or a
carboxyl group which may optionally be esterified or am dated, B
represents an aromatic group which may optionally be substituted, and Y 15
represents a dfPVvalNodyielarPpreesds hydrocarbon group, or salt ther eof ; and
oxazol e ders vat i vesamdng Ref aﬁa‘lﬂéacérhﬁtlixjndd\l (@)blor &;11%(5&&%&? i'glngl F& e
represents a h tom. a. heterocyglic. group ch may opti

suEst i tuted, a%% r({ao'%(ef/l %?&Ust%%%h°£2®$mﬁoﬁ%>y be substituted, a
thiol group which may optionally substituted, or an am no group which
may optionally be su | : represents an aryloxy group which is
substituted by an alk and may further CE Dubstltut ed, B represents
an aromati c group whi optionally be s At ut ed, and Y represents
a divalent hydre a heterocyclic group, or salt thereof;

are novel comp§ines. S 14372 YGT/—J—WO’ 05681 31

'wfxe_rein R™ repfesents a heterocyclic group which may
optionally be substituted, A represents an acyl group which
10 may optionally be substituted. a heterocyclic group which
may optionally be substituted, a hydroxy group which may

optionally be substituted, or a carboxyl group which may
optionally be esterified or amidated, B represents an
aromatic group which may optionally be substituted, and Y
15 represents a divalent aliphatic hydrocarbon group, or salt
thereof; and oxazole derivatives of the formula {Ib):

B
N
] (Ib)
R'/l\O Y—A'

wherein R® represents a halogen atom, a heterocyclic group
‘which may optionally be substituted, a hydroxy group which

20 may optionally be substituted, a thiocl group which may
optionally be substituted, or an amino group which may
optionally be substituted, A® represents an aryloxy group
which is substituted by an alkyl group and may further be
substituted, B represents an aromatic group which may

25 optionally be substituted, and Y represents a divalent
hydrocarbon group or a heterocyclic group, or salt thereof;
are novel compounds.



The definition of each substituent in the above fornulae is the sane as
that of the corresponding substituent in the conmpound of the fornula (1)
above. Rla @n&ﬁ? same as the heterocyclic group whi ch woayreunisiaanal |y 5 be
substltutegl R1. Ab represents an aryloxy group which is substituted
by an al kyl group and may further be substltuted anong the aryl oxy group.
whi ch may be substituted, nentioned as éxanples of the above A The

al kyl. group is preferably a Cl-4 al kyl group. The aryloxy 10 group is
preferably a C6- 14 Eeldefrioigiomxefiptach subsidtughbsin ttheh@Po¥R the aryl oxy

group include P@*@Qﬁb (1& Q:he sﬁmaoéé Néhat! |d£0FthBeco:Ef@§@>6tﬁilnga A _4 al koxy
group, a Cl-4 a,C Q E 'ﬁg &;(% kn.up(eg
acet yl oxy). SS%sel’st‘}ﬁ"é’f éf‘aﬁﬁ‘/ H'\tl’g}lﬂ)? 3]& Beotpe d by an al kyl
group, nore preseahebssma aS6thd Imrtyah:ozycgi@lmfouppwlei@k mbwyomm&}
substitutedg byPg %‘,}b% a%h)éld g@gypkx eﬁ%fggggnggea@ra'ﬁlmx@ gieup of the

formula Cl1-4 a wher ei n a]ﬁléf i s et h 1%nr‘r;:%pyl
i sopropyl etc. Whl‘}’ﬂ‘?é‘fseP&BP?iﬁ’éY?@Ibye?’& a &rrey %'3( $he conmpound
(I'b) include tbabstptdtes,ngmongpthedsryZ2DxAh group waigh f@#}yl%(y group
(preferably phg ABEY1 tuttPS lehti Ble@Vad dxknbidkk e ﬁﬁQUibod%lAl S' Tie

rog

5- menber ed €n-cont’ai ni ng_ar onat i c_ het yelic gr gy y
optionally be §&51§%|9c’i?c"é’difp?’é?g ar° lr‘mag%¥g ik i ou l%ggﬂa
opti onal | yibe ghb®|imtmfmm¢ypae¢ﬂ.aml agroun |‘ﬁ¥@m§3eﬁ%ﬂ°fg|t6&p wh| ch
may optional |l ysg\%g A Jsaﬁ ﬁﬁdmaeahhyogaef@r ghly a group
of the formula 4372 P r{a %2 j& J&‘ﬂ:@ﬁ% wher ei n
Cl_10 al kyl isCheprire- & dpifopy IBU G- “hexyl
etc., preferabbykgl groapkyhym a% C1 ¢ alkyl- carbonyloxy group .g..
acetyloxy) .
15 A® is preferably an aryloxy group substituted by an

alkyl group, more preferably a C.,, aryloxy group
(preferably phenoxy) substituted by a C, , alkyl group,
especially preferably a group of the formula :

C,., alkyl

—0

20 wherein C,., alkyl is methyl, ethyl, propyl, isopropyl etc.,
preferably methyl etc.

Preferred examples of the compound (Ib) include the
following compounds :

25 A® is a C,,, aryloxy group (preferably phenoxy)
substituted by a C,, alkyl group; R’ is' a 5-membered
nitrogen-containing aromatic heterocyclic group which may
optionally be substituted (preferably an imidazolyl group
which may optionally be substituted. more preferably an

30 imidazolyl group which may optionally be substituted by C;_ ;0

alkyl, especially preferably a group of the formula :



met hyl , ethyl, propyl and isopropyl, nore preferably nethyl 5 etc.); Bis a
phenyl group which-nmay optionally be substituted (preferably a phenyl
group whi clwe ei/@pki onal |y substituted by hal ogens, norepppgbd@sdgiy a group
of the formula : --OHa 10 wherein Hal is a hal ogen atom such as
fluorine, chlorine, bromne and-iodine, preferably chlorine etc.); Yis a
di val ent aliphatic hydrocarbon group (p erably a divalent aliphatic

hydr ocar bon group, cont %i ing 1 to 4 carbon atons, nore preferably d -,

al kyl ene group su mead' ¥k - G- 0 -(CH2)2-1 -(CH2) 3- and -(CH2) 4-, )
especially prefersgbly -.(CH2)3-). 7) Salts of the conpounds The salt o
conpound (1) ofNfheNpresent invention is 20 preferably a pharmacol ogically
accept abl e one may be, for exanple a salt with an inorgani c base, a
salt with an organic base, a salt with an inorganic acid, a salt with an
organi ¢ aci d o™h&T&ADt Cuict ALY baks meghydei athydni Proryth.d.isppzbpyied

exarr:pl es 01;I theusght peatyn)n He{i@r&@lanbc,bp@ﬁezf@iwdlgdsmﬂa%ﬁcmﬁtsal salhts
such as sodiu a t , ine eart t salts such as
calciumsalt g?n%%#%g%gé‘ ggm%sig)?? ?]aélﬁg'l% purén}%pﬁ’g"rﬁ KT ?rsﬁ%%ﬂggﬁqf and the
like. PrefePre@t&xdipBeks i RNFEYdaBrOWP t¥high drayaPintibasdlyiPel ude salts
with trimethyl anbsejitttedl pybostaglpyrprtinia gddupwhdlches optiensl fyi ne,

di et hanol am ne ' l.am LCY. I
N,-N - di benzyl etsﬁi?%g%é | amtﬁg],h%aﬁ eﬁhé r&{’ﬁo{?geﬁraeergiagﬁyea g§3ﬂ%l%§ e the salt
with an inor gafPE™4tfd: WO 01/ 14372 PCT/ JP00/ 05681 33 include salts with
hydr ochl ori c aci d, A\ obromc acid, nitric acid,. sulfuric acid, and
phosphori c aci d: @: gal exanples of the salt Wth an organic acid
include salts with=fdrmc acid, acetic acid, trifluoroacetic acid, 5

cid citric acid,

e e oaf, AR B0l S0t SRS Afbimecibborid i o
p-t ol uenesul f oRFemipe da,.nchﬁid)dine, preferably chlorine etc.); Y is a
divalent aliphatic hydrocarbon group (preferably a -
divalent aliphatic hydrocarbon group containing 1 to 4
carbon atoms, more preferably C, , alkylene group such as
i5 -CH,-, -(CH,),~-. -(CH,),- and -(CH,),-, especially preferably
-(CH,;},-).

7) Salts of the compounds
The salt of compound (I) of the present invention is
20 preferably a pharmacologically acceptable one and may be,
for example a salt with an inorganic base, a salt with an
organic base, a salt with an inorganic acid, a salt with
an organic acid or a salt with a basic or acidic amino acia.
Preferred examples of the salt with an inorganic base
25 include alkali metal salts such as sodium salt and potassium
salt; alkaline earth metal salts such as calcium salt and
magnesium salt; and aluminum salt, ammonium salt and the
like. Preferred examples of the salt with an organic base
include salts with trimethylamine, triethylamine, pyridine
30 picoline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N'-dibenzylethylenediamine, and the
like. Preferredexamples of the saltwith an inorganic acid

’



the like. Preferred exanples of the salt with a basic amno acid include
salts with arginine, lysine and ornithine, and 10 preferred exanples of the

salt with %(ﬂmﬂkc am no acid Include salts wth aspargdipaidses 9l utamc
acid, and the Tli1ke. Anmong these salts, a sodiumsalt and potassium salt

are nost preferred. The conpound (I) or_a salt thereof, of the present 15
invention may be in the formof a hydraf®. The conpound (1) of the

i nvention may be used in the formof a prodrug. The term "prodrug of
conmpound (1)" ascludedditsevitieanirarhionrjcundidaphydrobyiorisi agidenvert ed

to comound (h)eylyGdi,t Be1AGH OMbdila, ABndNHEBpREr AAMdII 20 | ui ce under -
physi ol ogi cal conditions, nane

y a cg?rg)ound capabl e of beﬁL‘ éoraverted to
conpound (1) uBEREFESfharaEPlesP LG WatR ATHAT AR 8P 3&(’ Y% nong
others, or a sarpowidhcRpaiceaaiid baceticeacid; tiodfilaoroapetibe acid.upon

hydr ol ysi s by | C Juice u ' udes
conpounds deri g‘gg&[b%/&zﬁéﬁdét %%Pf%ﬁﬁg't ?:g%&g?@ggggis%hg@ lleg% i Ii;igact he am no
[ ,

group of conpoBhtr¥d )aqid.qsuceinin, Arid q8RE 251d ot i,
al anyl ation, pepdylwestizenesuhfoylatdcid, Esiodtages@linmic] a@idi.orpen-

4-yl') met hOXyca{{fé’ R¥lat Cﬂ}efte‘f:!c%a%?%gg PR 5870t wilh a basic amino
pyrrolidyl met hy y

ation, pivaloyloxynethylation or tert- bu ation_of the
ani no group of a@%@rﬂé&ﬁﬂg? ISP)lFSC'BT%‘cﬁRﬁﬁ‘i”&erJrWd‘eo?n%8§Pé%¥% e 81 ati on,
phosphor yl 26 i Opréferis akxampleé dfheheydabkywitlowm ecidbepmime @cid(e. g.
conpounds der i yed; by aﬁ%qitgl FLEP s it ¥ @l 'f.%tﬁcpéém,n%ﬂda&hen,

pi val oyl ation, ~'succinylation, fufarylation, a yl atiop or. WO 01/ 14372
PCT/ JP00/ 0568111Ka.- d%Pﬂﬂ%ﬁ%ﬁ%’i%?ﬁ?%ﬁ@Fﬁ??oﬂ?a%?ogﬁ%s%%rsg%; group of
conmpound (1)), apadnestmprefésrddri ved by esterification or arni dati on of
the carboxyl group ﬂi? RRoURd. gi) di€ &) sal¢ORREHEES, (¥ itted physehiy !

G ot hyl am homsERGRELR BN PEah e PR 831 B URGEGY o o e
The compound (I) of the invention may be used in the
form of a prodrug. The term "prodrug of compound (I)" as
used herein means a compound capable of being converted to
compound (I) in vivo by the action of an enzyme or gastric

20 | juice under physiological conditions, namely a compound
capable of being converted to compound (I) upon enzymatic
oxidation, reduction or hydrolysis, among others, or a
compound capable of being converted to compound (I) upon
hydrolysis by gastric juice. The prodrug of compound (I)

25 includes compounds derived by acylation, alkylation or
phosphorylation of the amino group of compound (I) (e.g.
compounds derived by eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo- 1,3-dioxoclen-
4-yl)methoxycarbonylation, tetrahydrofuranylation,

30 pyrrolidylmethylation, pivaloyloxymethylation or tert-
butylation of the amino group of compound (I)), compounds
derived by acylation, alkylation, phosphorylation or
boration of the hydroxy group of compound (I) (e.g.
conipounds derived by acetylation, palmitoylation,

35 propanoylation, pivaloylation, succinylation,
fumarylation, alanylation' or



esterification, ethoxycarbonyl oxyethyl esterification, phthalidyl
esterification, (5-nethyl-2-oxo0-1,3 dioxolen-4-yl) nethyl esterification,

10 cyclohexmépﬁﬁgﬁrbonylethyl esterification, or methyl agrGibiosys: of the
car boxyl group of compound (1)), anong others These conpounds can be

produced from conpound (1) by Der se known nethods. The prodrug of
conpound (1) nay be one capabl e of beina4 15 converted to conpound (I) or
salts thereof under physiological conditions, as described in "lyakuhin no
Kai hat su (Deved:mnﬁhnlaminbmagby1canhﬁnmﬂaﬂWﬂneeﬁI%He hysToFHi 850uBD i shed by
Hi r okawa Shot egoy AR (Qg e%ndlégm Q&deﬁemeeawp@mrﬁﬁcaﬁyobeaﬂ abel ed

125 he co a salt

w th an isotope (e. I
t her eof , of th@mbﬁiﬁéﬁﬁ ﬁb&nf?ﬁh * IQﬁﬂﬁgl? ngmgonpouﬁﬁg ée ch as the
conpound of tbemé@undﬂzﬂetﬁaﬁdobyaetUYl QSﬁgniSﬂcasﬁgntheh%@ﬁbound of 25

the formil ('Q%Iteflﬂéaaéﬂont heaeeéxy&u{yiméyt%&a@&baaisﬂbJ ects The conpound
(I) or a s er eof ese ntion elﬁafter neti mes

he
referred to si fipP a@i?°m€5ﬂ§éuﬁﬁpfﬁi%ﬁﬁ? WenPidf toxicity
and can be safehyesirmaatmnareéthexvherbqnyknmﬁ¢tbvllﬂ5th91ftﬁaﬁxﬂhla

preparati on aC&ﬁ&ﬂAﬂﬂiﬁO és'%%raﬂfﬁése&oﬁ NVENI g@szpbﬁsaieﬁ- by adnmi xi ng
e carrier or the like, to

wth a per se known arna ce | I ke,
mamal s (e.g. ﬁhﬂ%ﬁ#é) g?ites¥§5§€ éii? cat, cattle, horse, swine,
nonkey) . VID01&idB&ﬁbﬁ#IBxM@a&bbﬁﬁBéthﬁb Qétdﬁuﬁmma@égubcat preparations The

above- ment i Oneﬂeeﬁﬂé}ﬁf&lﬁ%cakl théce&ﬁ&ahe grQRb! ber cbﬂﬁé\hﬁj&s( 1hase
vari ous organi ¢ oOr |nozg nic_carrier ubstan es éucﬁéhéi conventlonally
r

used as phar maBBARY (APeLF - pIPAET P a8 Pforat ed as
exci pi ents, | ubpimpevnd, (IDi fyeper geskpewymaiheds the li ke
The prodrug of compound (I) may be one capable of being

15 converted to compound (I) or salts thereof under
physiological conditions, as described in "Iyakuhin no
Kaihatsu (Development of Drugs)", vol 7, Molecular
Designing, pubiished by Hirokawa Shoten, 1990, pages
163-198.

20 The compound (I) may be labeled with an isotope (e.g.
JH, llc' 358, J.ZSI).

The compound (I) or a salt thereof, of the present
invention includes novel compounds, such as the compound
of the formula (Ia) or a salt thereof, and the compound of

25 the formula (Ib) or a salt thereof.

8) Administration subjects
The compound (I) or a salt thereof, of the present
invention (hereinafter sometimes referred to simply as -
30 "compound of the invention") is low in toxicity and can be
safely administered, either as such or in the form of a
preparation according to the present invention as prepared
by admixing with a per se known pharmacologically
acceptable carrier or the like, to mammals (e.g. human,
35 mouse, rat, rabbit, dog, cat, cattle, horse, swine,
monkey) .



in solid preparations; as solvents, solubilizers, suspending agents,

i sotoni zing agents, buffers, local 10 analgesics or the like in Iiquid
preparati ogfp aAG$Rr ding to necessity, additives such aﬁparéﬁ,ﬁ‘?&yﬁt i ves,

anti oxidants, coloring agents and sweeteners nmay be use erred
exanpl es of the exci pients include | actose, sucrose, D mannitol,
D-sorbitol, starch, gelatinized 15 stafeh, dextrin, crystalline cellul ose,
| ow subst i t ut ed hydroxypropylcellulose carboxynethylcellulose sodi um gum

arabic, pullulan, light silicic anhydride, synthetic alumnumsilicate,
magnesi um al u f‘o%taﬁ‘:ﬁlhbbﬁ@i@af”ﬂ}etpgﬁathbﬁg 20 Preferred exanples of. the
| ubricants inc nmagnesi um stearate, calciumstearate, talc_and

colloidal sili ca 'Weefa&"t"édméRﬁ?ﬂﬂ"éss P&P“f“ﬁ&%f’ﬁa‘é@s Y 9ss@Eabeeat i ni zed
starch, sucroseargEmincludgsthvsdvariont bygaeic okcdswrgadic carrier

car boxymet hy Sacé:%] H diRes &ﬁi&?éi‘é‘%%'ﬂ%ﬁﬁ%ﬁ%ﬂfﬁuégé'a%h&fx&é%e@t'ib%i

cel | ul ose, arose, D-mannitol, ose dextrin, _pullul an

hydr oxypr opy! cRTeRATAIdON RAteE kT opFRAE AP CHIFARRAEAeAoRS i nyl pyrr ol | done
and the |ike. exdtigieritar,r Bubreboamntkse bisidetrdse diismnﬁe@g-laamman tisé Adke | act ose,

sucrose, star c{nn ﬁi%)mgggx{:f‘%g UH@S%OJ‘V ﬁg:goxggﬂ | iCRldsul ose cal ci um

croscarnel |l ose so oxynet'h tarch sodi um vv-subst i tuted
hydr oxypr opyl c%‘F"rRFf‘H%"é‘gaﬁ@ePFﬁhtlsﬁqq“&z&ngnﬁ%ﬁﬁe bufifexsat dPPRY exanpl es

of the solmentanangpssits eattdre Lbke imliquidpreparsitdbogi cHccoxiing,
Ringer's sol Ut%tprhece\égiqy 14dd2e Rfel J_;Bg;)' Q§6§ﬂ-es§1§v§{{:§@?@| pr opyl ene

gl ycol , pol yethyl ene gl'ycdl, sesane oil (f)iz olive cotton
seed oil. Pref@Tie¥d I eSOTATING 2R 1 B %V%eFW%@ay&ﬁ VEF’ yl ene
gl ycol, propyl ene ginefelrred-emmmpilesiof the exiibberts Honiyde Jacrosee,

ethanol , trisagidYEd, hdfennitol, D-sorbitol, starch, gelatinized

15 starch, dextrin, crystalline cellulose, low-substituted
hydroxypropylcellulose, carboxymethylcellulose sodium,
gum arabic, pullulan, light silicic anhydride, synthetic-
aluminum silicate, magnesium aluminometasilicate and the
like. ' _

20 Preferred examples of the lubricants include
magnesium stearate, calcium stearate, talc and colloidal
silica.

Preferred examples of the binders include gelatinized
starch, sucrose, gelatin, gum arabic, methylcellulose,

25 carboxymethylcellulose, carboxymethylcellulose sodium,
crystalline cellulose, saccharose, D-mannitol, trehalose,
dextrin, pullulan, hydroxypropylcellulose,
hydroxypropylmethyice1lulose, polyvinylpyrrolidone anad
the like.

30 Preferred examples of the disintegrants include
lactose, sucrose, starch, carboxymethylcellulose,
carboxymethylcellulose calcium, croscarmellose sodium,
carboxymethylstarch sodium, low-substituted
hydroxypropylcellulose and light silicic anhydride.

35 Preferred examples of the solvents include water for
injection, physiological saline, Ringer's solution,




chol esterol, triethanol am ne, sodium carbonate, sodium citrate, sodium

?ﬁlicglate an fodiunlaCﬁtate. Preferred exanpl es of the suspendi ng agents
clude surfactants such as stearyltriethanol am ne, sodipgfipoe

sul f at e, !gﬂ?QV%ﬁﬁnopropionic acid; lecithin, benzalkoni3ﬁ1chlg§?ge,lo

benzet honi unchl oride and glycerol nonostearate; hydrophilic polymers such

as polyvinyl alcohol, pol yvi nyl pyrrol i @ne, carboxynet hyl cel | ul ose

sodi um net hyl cel | ul ose, hydroxynet hyl cel | ul ose, 15 hydroxyethyl cel | ul ose

and hydroxyproaibsﬁbipbgapylem@bygoobapetyep@fynxyelﬁ9¢bn§9ﬁaﬂﬂeﬁéd cast or

oil, and so forth. Preferred a e ' ni zin ts i
sodi um chl ori d&°Tg 9%%? o&,wﬁ nqg')%n??gl ?o%{%%t%ﬁ@i@-- 0 aLuc :el net ude

[..and 20 u .
Preferred exanpl es BrefemrasfepamplescPhdthd.id 114EREE; 8‘H§i3§8phosphate,
?(rzlglt Sgg, bgﬁ;gl()ri,g,ltﬁeeﬂ?ilgﬁ%rﬁﬁ;ﬁl_,Pmbpﬂeﬂe exlyrgelles Defnanhd tpdeal anal gesics
: _ ohol a I ke, P d 8% i
preservati vas |tt’r"8$‘ﬁ 853pgt?%%geildrbg?%lggﬁgbaégﬁﬁélgr ?&%ﬁgﬁggﬁ?gb&@. benzyl
al cohol , phenetdnplestenobl ,twif@ééﬁﬂpﬁ-a%?@%dzaérmafe'aff’ LU of erred
exanpl es of theg s aphireXi dedidn igilitiaatélasdl éodimrs Actedadied ascorbate salts.

Preferred exanples qgf the col ori t .
tar dyes (e.g. food%ES%SF’ée‘guegrAm%g' eggggd %g%ﬂgggﬂl‘\\%%ém 4gugal of ed

. d )
Col or~ Yel | ow NesurfagtdntiEuch aFcd@aEyLEFIERARNGMPeynFO ‘?‘“z’Njg,"r?’%sgf(J& e
| ake col or§ ¢35. s 1&ate,t DGRy LA IMED M ibnfior acd; thwcidihdve wat er - sol ubl e

edi bl e tar colaqrs nd . nat yr.al I s 3 ' 4372
PCT/ JP(1 O OSf i Miag%%l Fﬂ'“Brcg'p oﬁﬁﬁg'%%nz(eg%g 353?3%{1%1%% 2¥Pe%%iarrgl es of

t he sweet eners mongsiearaggec ephiddicu RPLEPPHE a%%‘?lhrﬁsglpﬂ]ﬁ’rvr:ﬁ”?m nat e,
aspartane alcohol, polyvinylpyrrolidone, carboxymethylcellulose

sodium, methylcellulose, hydroxymethylcellulose,

15 hydroxyethylcellulose and hydroxypropylcellulose;
polysorbates, polyoxyethylene—hardened.castor'oil, and so
forth.

Preferred examples of the isotonizing agents include
sodium chloride, glycerol, D-mannitol, D-sorbitol and

20 glucose.

Preferred examples of the buffers include buffer
solutions of phosphate, acetate, carbonate and citrate.
Preferred examples of the local analgesics include
- benzyl alcohol and the like.

25 Preferred examples of the preservatives include
para-hydroxybenzoate esters, chlorobutanol, benzyl
alcohol, phenethyl alcohol, dehydroacetic acid and sorbic
acid. )

Preferrea examples of the antioxidants include
30 sulfite salts and ascorbate salts. |
Preferred examples of the coloring agents include
water-soluble colored tar dyes (e.g. food colors such as
Food Color Red No. 2 and No. 3, Food Color Yellow No. 4 and
No. 5, Food Color Blue No. 1 and No. 2}, insoluble lake colors

35. (e.g. the aluminum salt form of the above water-soluble

edible tar colors), and natural colors (e.g. p-carotene,



and stevia. 5 The conmpound of the present invention or a pharnaceuti cal
preparation conprising the sanme (hereinafter referred to sinply as
"preparati wo@heibe i nvention”) can be safely adm ni st erpg‘% in the form of
oral preparations such as tablets, capsules (including f ""T@s‘capsul es
and m crocapsul es), granules, powders, syrups, enulsions and suspensi ons;
or of non-oral preparations such as inp&ctions (e.g. subcutaneous

i njection, intravenous injection, intranuscular injection, intraperitoneal

i nj ection), drichlondplsyldns irexnt expdaé »gp).J cation forns 15 (e.g. nasal
preparations, trans r L on ol nt ment s supposjitories (e.g.
rectal suppositori eggf%ge?ngﬁ%ﬁ%%%sf otrhleeés)wfeeﬁgf’%jé?s’; ‘&H% i ons for
instillation, SBCERANEYSPELuAsddipotassimoglycynrhidivpte, asgsaitateops, et c.
20 The prepar aandnstdviidhe i nventi on can be produced by the nethods well

establishedgin fiel pharaceuti cal panufacturing techni ques, for
exanpl e by ~ the net odg:fog'gggfl?bgﬁ Fr}%e FESFR5aMBEEP BN AfcBpoeia. In the

fol | owi ng, sonhaxAAGeNtigalhprerdratinm conprgsing 125 samepar at i ons ar e
described i n demerdinditesr ebrofaRnidd a1 §oss! Mstefiahedon BEOfged by
conpressi on no} di 8 - 1%l X pr.ebar.e I n to the active
i ngredi ent, énirg‘gg:}%ﬁ'?jéln ,‘E&kaH gfsél%{)e%grfﬁﬁ{ngsﬁ?%e?‘n e Sormng egal, for
i nstance, if rRRAAYIoPs| sackEDhtabdetsat Fapsles (Bacledikgosnstet hod
using a cddXincppxadesf and Bitfodipi®lea)l CoPBaKidY), PRMaREC S9RLLDY OF

S

base.  a wat er- ont our o Sleftinasdis? 8 bLHoZoEe] BErprraCimnL PR ng base.
or a sustai ned®§ SPFESEIPPF n{ @ it iShPCyEaReour cinjectdonheintyavenmat i ng base
I S sucrose andinjéotdbh]4BnCrauEch?an/ Qh38dtids, -fitirlhperi toREaPr NOre

i ngredients SeidﬁHEQQOBSQnaffﬂ(infusions. external application forms

15 (e.g. nasal preparations, transdermal pPreparations,
ointments), suppositories (e.g. rectal suppositories,
vaginal suppositories), pellets, solutions for
instillation, sustained-release preparations, eye drops,
nasal drops, etc.

20 The preparation of the invention can be produced by
the methods well established in fields of the
pharmaceutical manufacturing techniques, for example by
the methods described in the Japanese Pharmacopoeia. In
the following, some typical methods for producing such

25 preparations are described in detail.

An oral preparation, for instance, is produced by.
compression molding a mixture prepared by adding., to the
active ingredient, an excipient, a disintegrant, a binder
or a lubricant, for instance, if necessary followed by

30 coating by a per se known method using a coating base for
attaining taste masking, enteric coating or sustained
release.

Examples of the coating base include a sugar coating
base, a water-soluble film coating base, an enteric film

35 coating base, or a sustained-release film coating base.

Useful as the sugar coating base is sucrose and,




preci pitated cal cium carbonate, gelatin, gumarabic, pullulan, carnauba
wax and the |ike may be used in conbination. 5 Exanples of the
wat er - sol ukW@oifiiab coati ng base include cellul ose pol ynpegsbdéfakssfs
hydr oxypr opyl cel | ul ose, . hydr oxypropyl net hyl cel | ul ose,
hydr oxyet hyl cel | ul ose and net hyl hydr oxyet hyl cel | ul ose; synthetic polyners
such as pol yvinyl acet al diethylaninqacé?hte, am noal kyl 10. nethacryl ate
copolymer E [Eudragit E (trademark), Rhom Pharna] and
pol yvi nyl pyr r olfuF&her . apne poit yraxec Hagrgdientig sekectad Ifomntakganpl es of
Py oxypr opyl el ReLT L oae . 1e b haCar e T aeept oo eyt 2ol |

r oxypro met el lul ose al.afe, hydroxypro hyl cel | ul ose
azetatgpsugzinéwg¥ugngo§§$ﬂﬁ$l é@ﬁ&?ggliﬁ?dg f’§ﬁ§p5§f¥ﬁg§séx acetate
pht hal at e; acr @omdinatéiopol yners such as nethacrylic acid copol yner L
[Eudragit Ls(trademBibmpl&bst theakERer BRS¢0 CohteaBObYEET LD

[ Eudragit L-30%52 tr.qd marg Rhom Ph r% nd net hacr E'c aci d '
copol ymer S [ EGE FteéiPﬁPﬁa ﬁﬁ?waSﬁHSﬁl ékﬂ%?gﬁﬂ?yﬁ§¥ h39°5ﬁroducts
such as shel | ahydmoxyheopykeetlipimeglodose, thpdmusgtethydgeididase dndm
coating base imdthydRy8Lbkyd QA RANKIBEES; Sepitist & PH1Gmkh! 856n &crylic
25 acid pol yners suah ﬂ% ag%Q%§%§§& neihacr Iq%snéﬁﬁ%kgﬂgg RS [Eudragit RS
(trademark), RESHERAYHATE AIPLARPST LAY fracryl at e
copol yner 30@sp&edhanryl&telreqpalyner( Er dfedraddt IRHdmadeanrk); Bmenso forth.
Two or nore of phaemalAnd FBiIRG 1838061 I@hCakd Pd1y8adtn AL Aed sh&h i N
appropriate propottions. On the occasion of coating, a shading agent such
as titanium oxidePred Tofric oxide may be used. Injections are produced
by di ssol ving, suspEXgnplesrof dhel enterhg fhkm andtiagd hgsedieniuder an
aqueous sol venice13b168e gpoTiniddd Is@dhvat ehydartiidpydinethysabingiodd nger' s
Solution) 25 2Bnaheato0 Uy dRl ool Indeny FAGAN B ol e dfe 01/ 14372
PCT/ JP0O0O/ 05681 :
succinate, carboxymethylethylcellulose, and cellulose
acetate phthalate; acrylic acid polymers such as
methacrylic acid copolymer L [Eudragit L (trademark). Rhom
Pharma], methacrylic acid copolymer LD [Eudragit L-30D55
© 20 (trademark), Rhom Pharma] and methacrylic acid copolymer
S [Budragit S (trademark), ‘Rhom Pharma]:; and natural
preoducts such as shellac and the like.
Examples of the sustained-release film coating base
include cellulose polymers such as ethylcellulose; acrylic
25 acid polymers such as aminocalkyl methacrylate copolymer RS
[Eudragit RS (trademark), Rhom Pharma] and an ethyl
acrylate-methyl methacrylate copolymer suspension
[Eudragit NE (trademark), Rhom Pharma]; and so forth.
Two or more of the above coating bases may be used in
30 admixture in appropriate proportions. On the occasion of
coating, a shading agent such as titanium oxide, red ferric
oxide may be used.
Injections are produced by dissolving, suspending or
emulsifying the active ingredient in an aqueous solvent
35 (e.g. distilled water, physiological saline, Ringer's
solution) or an oleaginous solvent (e.g. vegetable oils



such as olive oil, sesame oil, cotton seed oil, corn oil; propylene
. glycol), together with a dispersant (e.g. polysorbate 80, polyoxyethyl ene

-hardened gashAkss9i | 60), polyethyl ene glycol, carboxynghimphi@bkdul ose,
sodi um 5 al gi nat e? a preservative (e.g. nethyl paraben, propyl paraben,

benzyl al cohol, chiorobutanol, phenol), an isotonizing agent (e.g. sodium
chloride, gl ycerol , D manni tol, Dsorbr’t%l gl ucose) and the like. If
desirable, additives such as a solubilizer (e.g. sodiumsalicylate, 10
sodi um acet at euchaast abivé 2dn, (segpmenoddn setion seledndhl, coxn ahdl gesic

.(e.g. benzyl qﬁ,@@ ewsSeRt £nd rsampowadg(l) or a salt -
thereof in thepq! %Saparalgﬂ’gn f tﬁégﬁ' ogmd:?{]:gfg for '0 g_a § 0.1to
100 % by wei giRO1YE®TPOfeBRaROLIPEYS ?%lf)%ﬁ 3‘ OE gf t he

i nvention may p@j‘ﬁét}ﬁ&pﬁ@dgmm idarbadymetbyleelllasehj eodiumout e of

adm ni stratlon c.I| lgal 4C vaNdeohhehetRpigrabedQ General ly,
however , it asaeIl g? émnlstrg?lgntoﬁf Ith t he Sﬁﬁpound of the

i nventi on, V\hln,ﬂPHYslnaﬁéb&Et iDERZY1L RGOyt Shier ‘a“single
dose. of aboutl&mizhﬁg%gemg/&eg,daodydﬂamghhlom@emrabout) 0.5 to 100
Mg/ kg body wel jttﬁlh'ﬁ 989 :b3 . d2abbal) wnadHdiater edeaBaerhaiegS three

times a day. repar at i on t he i nventi on s 1§ agmnlstered
to an adult paﬂ@rﬁl"ﬁﬁf FEF‘PH@S ﬁrﬁﬂi‘-'ﬂ%ﬂjﬁfé? d1e-Ined? ¢E8Y32 i abet i ¢
neur opat hyo t hebditipasatdaté) | aestatiierzerole - ghllntnamsem aébumeni ngr edi ent,

d t f kg bod ht,
S efornl v o Fh Ehdibetsd RGLE. %ﬁg‘i a3BeHb1 9, GRay BSQsEBLkg body vei g

3 3 dose g eé?l__ero |1¥1 gg@ ni stered
once to three ti mefhe 889t311‘i)°fAE? %‘H‘m% AdoRF t A Gr TS The
pr epar at i on ofpidparatient obrthieatnventsinrorapghsn £qu A%h?W%ul%trl ReF, BDNF,
NT-3) productifyf S£¢Le2gn¥0O 01/ 14372 PCT/ JPO0/ 05681 40
15
10) Dosage etc.
The dose of the preparation of the invention may vary

depending on the administration subject, route of

administration, clinical conditions and other factors.
20 Generally, however, in the case of oral administration to

adults, the compound of the invention, which is the active

ingredient, is administered in a single dose_of about 0.05

to 500 mg/kg body weight, preferably about 0.5 to 100 mg/kg

body weight. This dose is desirably administered once to
25 three times a day.

When the preparation of the invention is orally
administered to an adult patient suffering from peripheral
neuropathy (e.g., diabetic neuropathy), the compound of the

_invention, which is the active ingredient, is administered
30 in a single dose of about 0.05 to 50 mg/kg body weight,

preferably 0.2 to 4 mg/kg body weight. This dose is

desii:ably administered once to three times a day.

11) Action, concomitant drugs, etc.
35 The preparation of the invention has a neurotrophin
(in particular NGF, BDNF, NT-3) production/secretion



pronoting activity. The preparation of the invention also has an activity
of inproving a motor nerve conduction velocity and a sensory nerve
conducti on webhpnsty. 5 The preparation of the invention $ed/pglnegs’ 0duces
side effects and can be used as a prophylactic/therapeutic agent for

peri pheral neuropathies (e.g. diabetic neuropathy, cancer therapy-induced
neuropat hy), a prophylactic/therapeutict‘agent for diabetic 10

cardi onyopat hy, a prophylactic/therapeutic agent for peripheral nerve
injury, a propWfoReties a¢kkdgautic agent for spinal injury, a

prophyl actic/ther ap\ruéler@&&aftii:ﬁrof eﬁaqtrfv@mhanlaﬂiﬁ b sS&n ﬁE:Qi’vitj(vALS) a

hyl acti ¢/t { |
o ophyl act i o/ e A Gs g Bttt Bp-BE ronfuP F6h Relpe L utndlg sensary

prophylact!c/tW@FHQeQ?P@UQ&ﬁﬂﬂ viedocdtmi |l e denentia of Al zheiner type, a
prophyl acti e/t her apenéi reﬁﬂﬁl&pbfpﬁﬁ&'ﬂ&%hﬁ&i %%&%qur b@a&ae&t on’s

chorea, a prophylac ther peut nt for reSS|on

prophyl actic/t¥ ?égpeé’{#el SHgR tca'n*; H’?%ﬁa?ﬁ‘rﬁt?ﬁ l"rﬁ?@&?@'au‘éhc
anel i orati ng agsentf for meexjnheral neurgpathnsﬁs(e4m’ ddapetlicor ati ng agent
for cerebral mbabebaehfll S&Hrﬂﬁl’rs +hékg ptf&a!i@éd Q{éxﬁfopfa% hnvgntion can al so

be used as o) % t hera UtIC a e n|c pain (e.g. 25
cancer pain, % H¥ ﬁﬂ%ﬁ 5@%&?n§?? Fed by derenti a
p h
(e.g.* mané@rlﬁ@rdaggY@B%muen@s9?09hyl99t¥ﬂWﬂhﬁqape@¢ac agenpr&par ati on of
the invention @ampha@ameweduﬁﬁarya & Bh&&ﬁ&tiéﬁﬂ%:?’éi?éﬁﬁﬁ:é?&% for
ar est hesi a or 4 caused b etc ration
p 1na ipjur ro ti ﬁp %
i nvention can Ar5o Be used BEY o3 3 SRPY AT, FPﬁS‘ OF RPRALiTRF di seases
such as d|abe?@§°F§9EPl°|lﬁﬁﬂqaﬂ-§§ééﬁ6%h§ Wﬂ¥ﬁe B) diabetes nellitus,
noni nsul i n- deperdphyl4dyas/ dhcrapealtet esgeift ok mblsipld FRAkFedig] ucose
t ol erance, hype kb gf c A 1) réé%é%_ i de :
hypercholester% g? 5%&? ?T%??f é@ﬁ/ é%%%fernbral ischemic
iseases, a prophylactlc/therapeutic agent for senile
dementia of Alzheimer type, a prophylactic/therapeutic
agent for Parkinson's disease or Huntington's chorea, a
prophylactic/therapeutic agent for depression, a
20 prophylactic/therapeutic agent for inflammatory bowel
disease, an ameliorating agent for peripheral neuropathies,
or an ameliorating agent for cerebral metabolic disorders.
The preparation of the invention can also be used as
a prophylactic/therapeutic agent for chronic pain (e.g..
25 cancer pain, etc.), behavioural abnormalities accompanied
by dementia (e.g. wandering, aggressiveness, etc.),
anxiety, etc.
The preparation of the invention can also be used as
a prophylactic/therapeutic agent for paresthesia or pain
30 caused by wound, etc.
The preparation of the invention can also be used as
an agent for preventing or treating diseases such as
diabetes (e.g., insulin-dependent (type I) diabetes
mellitus, noninsulin-dependent (type II) diabetes
35 mellitus), impaired glucose tolerance,- hyperlipidemia
. (e.g., hypertriglyceridemia, hypercholesterolemia,



41 hypo- hi gh-density-I|ipoproteinem a, postprandial hyperlipidema, etc.),
hyperi nsul i nem a, obesity, hyperphagia, hypertension, cardiovascul ar

di seases (Golnnes7t herosclerosis, etc.); or syndromes . (peTgeesesssrdrone X, 5
visceral fat obesity syndrome, etc.) having sone of these diseases in
conbi nati on. The preparation of the invention possesses activity

I ncreasi ng depol ari zation-i nduced Cat influx, activity of NF (Nuclear
Factor) K B inhibition, etc. 10 The preparation of the _invention can be
used in combihyaio-brighi-Gensl W tid popretainemiantieftaFénddala  therapeutic
agent Tor di aielles190Reneal | ORs,) ARypaRihbupaienid daesiagent, an
ant i hypert ensi or ypot ensi ve, agent ,ga diuretic
agent, a cheyReEPRAL:E! (!‘Yiﬁ’ﬁgif?sé | ﬁﬁﬁﬁg{’%@%‘%‘%@f?#%@%ﬁ%h ““the |ike
(hereinafter someiriosederesis s ezta.d boresypdeenes cndni FYRETHPYUGE). On such

occasi ons, of NG {JdEzadf £afbeBlity Sdion®, bbe. Praang! sane off thesenvention
and t hat 2(? of 'the concomtant drug are not limted but they nay be

adni ni st ered HFRASLFeIBsPIRINALLIMN-aqgered tines to the administration
subj ect. The dose ahet preparatuivin afit the UgveniAoBcPeFRRTINS 2CELVIEE ect ed

based on the e‘@@iﬁg d6po1Eri12h e abh Vil ed? ik uw, oporivivy of the
conpound (1) or a_salt_thereof errgh]c}%egignn teQ% preparation of the
i nvention and NhdNagdegri Fagtont 5§ HRBE 2 PHr Soratel y  sel ected accordi ng

to the admioni strati on subject, admnistration route, target disease,

clinical conditionpneprRbashtoh cNdnet havehtiowrcan lbe easdsimhere the 30
adm ni stration subject is h n, . for instanc SRIAEqE@ t gnt drug may be
used in an arro‘éﬂﬂb’d’fat(}."ﬁlw?gg‘iﬁ(Fr‘f?qrstus%ibfi}gmg?g%é]%:elr part by wei ght of the
conpound (1) othermpsaitict hgendfforrdiabedd CoroRPELCARIMSAhAPi c. i ncl ude

insulin 35 preparaligana iptabmidnada@it i Raubhoipypeeratsioes ogbt ai ned by
extractl onlg‘ roﬂ}éo eenbs \(rlenaegeor{t,s% TheidBeseey agBHFBh hRapétic agent,

a chemotherapeutic agent, an immunotherapeutic agent and
the like (hereinafter sometimes referred to briefly as
rconcomitant drug"). On such occasions, the time of
administration of the preparation of the invention and that

20 of the concomitant drug are not limited but they may be
administered simultaneously or at staggered times to the
administration subject. The dose of the concomitant drug
can be apprbpriately selected based on .the dose which is
clinically employed. The proportion of the compound (I)

25 or a salt thereof employed in the preparation of the

' invention and the concomitant drug can be appropriately
selected according to the administration subject,
administration route, target disease, clinical condition,
combination, and other factors. In cases where the

30 administration subject is human, for instance, the
concomitant drug may be used in an amount of 0.01 to 100
parts by weight per part by weight of the compound (I) or
a salt thereof. .

Examples of “the antidiabetic include insulin

35 preparations (e.g. animal insulin preparations obtained by

extraction from the bovine or swine pancreas; human insulin



WO 01/14372 PCT/JPOQ 05681 42 preparations synthesized by a genetic
engi neering technique using Escherichia coli or a yeast; insulin-zinc;

prot ani ne- iwmeai/iapr2zi nc), insulin sensitizers (e.g. pi Ogll’bi'ﬁﬁ@[}l%ﬁif
hydrochl oride, troglitazone, rosiglitazone 5 or its maleate _ -é01,
MCC- 555, YM 440, G -262570, KRP-297, FK-614, CS-011), a-glucosidase
inhibitors (e.g. voglibose, acarbose, niglitol, enmglitate), biguanides
(e. g. phenf orrnin, nmetformn, buforrnin) , sulfonylureas (e. g.

t ol but am de, glnnepArRgiPne, SYtihdsiziede bychi gepetparemteinekdingl azam de,

acet ohexani de, @loneheR¥ A indCrs Shd Bl 8613 ora&geagbe&dsra%' -Rinc;

secr et agogues repag| i nagl I n| [ini'de or its calcium
sal t hygrgte é_rﬁq;aTing g’ﬂ%‘&%’h"o‘é@ ?‘Bél‘] LifyF IEeES 10¢-Bnhi bitors
(e.qg. NVP—DPP—ZIQOQPIIQQOpeFﬁﬁﬁﬁ&@hldriaeagbnoglitiznqp" rbsighigasads,

SR-58611- A, sUL o-EGl%g7maf%a@§77JTTA%4ﬁlﬁﬂhch t b”'tG%t 262379 g
(e.g.praniinti hosphot yr osi ne ospaase inhi bitors (e.g’vana
acid), gl uconggéeﬁg stplf i €891 g - HresdE ﬁsﬁh%%rﬁﬂilr‘iﬂrés e.g-

i nhi bitors, gl voweddbbsehosqHtice i mimghutons eyl gicixgtre )20 baghagoaest s), SG.T

(sodium gl UCOSQ LGl IGHINRRIhER) meltdBrhiLh Oebfmin) Tah28hy1 8as FXYD! €5 Of

t he therapeuti e E)et | conplicat]on duct ase
i nhi bitors (e. d‘ﬁg’f’&ﬂ%&‘atg”&ﬂﬁl@%&? gtictasidn. chdpsprepamide ps
fi dar est at ASNK-t®3@ramidal rae:ettahexaanQ)gly@’Ioi:&ﬁmideemﬁmpmhmdej actors

0 9 radoxam ne,
(%.9. NG5, NT-adh oeﬁérlﬂmlbmprs}ﬁ@% bbds (4§ Jg)fgzog?%ggdepy

Scavengers (o. GerEHLSEIIS: E%agilweqeemtsg@%q TRIFAEAtE FLR 1 bbur | de)
etc. Exanples @rattenéiaM¢hyplﬁme|qmldwﬂﬁpepag@aEe|I1l:|:um|ﬂbi$bas| n conpounds

whi ch are chol qgt.gf. n{ypsmlp_eﬁg S PT- ghbbl pggﬁgggs?%?r)g o‘?ﬂt%el (%, ngsi: {nsla:s),tSatl n,
(o o ST G, Wb D P abd8l 07
amyrin agonist (e.g.pramlintide), Phosphotyr051ne
phosphatase inhibitors (e.g.vanadic acid),
gluconeogenesis inhibitors (e.g. glycogen phosphérylase
inhibitors., glucose-6-phosphatse inhibitors, glucagon
20 antagonists), SGLT (sodium-glucose cotransporter)
" inhibitors (e.g. T-1095), etc.

Examples of the therapeutic agent for diabetic
complications include aldose reductase inhibitors (e.g.
tolrestat, epalrestat, zenarestat, zopolrestat,

25 fidarestat(SNK-BGO),minalrestat(ARI-509). CcTr-112),
neurotrophic factors (e.g. NGF, NT-3), AGE inhibitors
(e.g.ALT-945, pimaéedine, pyradoxamine, N-
phenacylthiazolinium bromide(ALT-766), EX0-226), active
oxygen scavengers (e.g. thioctic acid), cerebral

30 vasodilators (e.g. tioburide), etc.

Examples of the antihyperlipidemic agent include
statin compounds which are cholesterol synthesis
inhibitors (e.g. pravastatin, simvastatin, lovastatin,
atorvastatin, fluvastatin, cerivastatin or their salts

35 (e.g., sodium salt)), squalene synthase inhibitors or -
fibrate compounds (e.gq. bezafibrate,lclofibrate,



fibratecompounds (e.g. bezafibrate, clofibrate, WO 01/14372 PCT/JPOQ 05681
43 sinfibrate, clinofibrate) having a triglyceride |lowering action, etc.

Exanpl es o()vot f :@IEIti hypert ensi ve agent include angi ' [
: 4 _ gi ot engdyiyphrARyR t1 N
enzyme i nhi bl'{]ors (e.g. captopril, 5 enalapril, delapr pfﬁ)l ang}m(;t ensign [

antagoni sts (e.g. losartan, candesartan cil-exetil), calcium antagoni st
(e.g.. manidipine, nifedipine, an odi pﬁ’le, ef oni di pi ne, nicardi pi ne)
clonidine, etc. Exanples of the antiobesity agent include antiobesity 10
drugs acting opimbheveesrd, ellinefMoustely bawing e Frigdpgeshde danfrieg

fenfl uram ne, QQ@ Lerne, sibutramne, anfepranon, dexanphetani ne,

mazi ndol, phenyi propanol an ne, cl obe | ' I nhi bi -
(o g oriistat), | Fumrien oF tog, aesibynsssensies coddh Aroly 15307
AJ-9677, AZA014AyioEasRCtonverenty desyte inhibiters ie. ONRRRGHG ey
Neur ot T ophi ¢ TaEhRldday | Hi9aBEYR) OIAUTHRARANSEE sfcdgoridtd I(e. B,

L-15849),% elC. anpl es of the diureti a%e t .incluyde xanthin 20
derivatives (elgsarkdoFapderariid @&cﬁ’i%ﬁzll’i e@s&yg,an%ﬁﬂggﬁﬁo&eﬁé-and
g;Lf Io g(ran fﬁl I cygahe?iﬁm@.z ind€epippae atamislipieey. efonidipine,

nt hi azi rmeghi azi de, dr ochl or ot hi azi de, :

hydr of | unet hi a??ﬁ%,r&hgieﬂne?yrﬁgg?géﬁ%? oef i'azi de, . penf.l tz: z?die eoq_l t hi azi de
25 met hycl ot hi azi defXampkgsaP SBeAHOPEFAEE AFEPEANGRYCY antidl osnot?‘('act one,
trianterengy, azahsnateimelondthtasentrahinsirvons festemalti®Bzol ani de), ’

chl orobenzenesyl fan 2P af &l ¢ A enlied- phétiidinal, i & '
. : ) - .| SDhesrdivfaeysi de,
I ndapam de) , azS’s‘emgg%, ni sosor bi de, ef%al():r ghc z;ci d, pi rert ani deg,

buret ani de, f apESERAERN. AerampRERFIERS oY HE Chenot her apeut i ¢ agent
include al kyl phhglpgepdrolanige . colobpiranendni BeRCT LRI HP2SS et abol i ¢
ant agoni sts (eydniBLPoEL ERlge, ariishour pei ddonists (e.g. CL-316243,

15 SR-58611-A, UL-TG-307, AJ-9677, AZ40140), anorectic
peptides(e.g.leptin.CNTF(CiliaryNeurotrophicFactor)),
cholecystokinin agonists (e.g. lintitript, FPL-15849),
etc.

Examples of the diuretic agent include xanthine

20 derivatives (e.g. theobromine and sodium salicylate,
theobromineandcalciumsalicylate).thiazidepreparations
(e.g. ethiazide, cyclopenthiazide, trichlormethiazide,
hydrochlorothiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penflutizide, polythiazide,

25 methyclothiazide). antialdosterone preparations (e.g.
spironolactone, triamterene), carbonate dehydratase
inhibitors (e.g. acetazolamide},
chlorobenzenesulfonamide preparations (e.gd.
chlorthalidone, mefruside, indapamide), azosemide,

30 isosorbide, ethacrynic acid, piretanide, bumetanide,
furosemide, etc.

Examples of the chemotherapeutic agent include
alkylating agents (e.g. cyélophosphamide, ifosamide).
metabolicantagonists(e.g.methotrexate.5-f1uorouracil),

35 antitumor antibiotics (e.g. mitomycin, adriamycin),
plant-derived antitumor agents (e.g. vincristine,




35 antitunor antibiotics (e.g. mtonycin, adrianycin), plant-derived
antitunor agents (e.g. vincristine, WO 01/ 14372 PCT/JPOQ 05681 44

vi ndesi ne, Wexaliiuzmi spl ati n, carbopl atin., etoposi de,etc. pepiaghofok@se.
5-fluorouracil derivatives such as Furtulon and Neo-Furtulon are
preferable. Exanples of the irnnunotherapeutic agent include 5 _

m croorgani sm or bacteriumderived co ents (e.g. nuranyl dipeptide
derivatives, Picibanil), imunopotentiator polysaccharides (e.g. lentinan,
schi zophyl! | an, VRP@Q?M%? Tgunab) i casPyatiei parbeplatimkieheposide, gtc.
interferons , i nhehdateses §itludrourahi®ndesivdtivadld Bacl h2A88PES16£- O

ranul ocyte coI y Iatl ng .factor thropoietin), etc. Anong these,
?L 1, IL-2, aiag g%é tUJIO grgrgrﬁf%f%?%% e. Further, agents whose

effects of arrel i or aﬁkwgplftﬁa@rfexm hawenbtherapmfticregent anchede nodel s or

clinically, 5 1miB2Blyasish-ORy saBeeLilMbadivUS dompdnehBLOpEL Haci n)
(Cancer Research gesterone derivatives

5939, 1989
(e.g. megestrof . gglgé\t%}p?%%gngﬁr?X?gH??ﬂ ‘21(5?&']1 Bgy, vol . 12, pp.
213- 225, .1994) 1mm§h9n@'emumnd90wsgccm Hasgne lentthan) opr am de 20

phar maceut i cal %chhl%fJ Igc?ﬂm Wi@&ﬁlﬁ ég%}'él%?%]%?len ent s (e.g
references are gp 0 .

ei cosapent anoi ¢ g rFngﬁ lmﬁlr?}l}(g?s (gﬁ‘g]e)r' CAfnY 8§imgba g 318,
1993), groWPh aaenﬁgné% 94 @rapulaamtencdends eamlahéngafhetma i nduci ng 25

factor TNF-a, bﬁthfbp&iairgnceﬁéat IAEhpo sl 39-Be pses 11600y nation
with the prepali:ﬁgl qukgf the | ven ;1. Furt her, gl ycation inhibitors (e.g.
ALT-711), nerve regenera S BreLPrAbt %t or s (e.qg. Y- 128, VX853, prosaptlde)
anti depressants (e. Eurﬂt%ﬁ-pla@ﬁpﬁé vhose reffiedtisnef ameﬂ-mv:pa’amme)

anti convul sant caehgxid havé beghOh£1rAdl 1l Al héde (Lo c1RXEAEIY NE) |
acetyl chol ige Bﬁﬁg Olye ds.Le- th T 594) endot el |£hrec ptor
ant agoni st s Pi« %yé%mnoam ne reup Sakée “PrhiBf ?18?
ancer Research, vol. 49, pPp. 5935-5939, 1989).
progesterone derivatives (e.g. megestrol acetate) (Journal
of Clinical Oncology, vol. 12, pp. 213-225, .1994),
glucocorticoids (e.g. dexamethasone), metoclopramide

20 pharmaceuticals, tetrahydrocannabinol pharmaceuticals
(the above references are applied to both), fat metabolism
ameliorating agents (e.g. eicosapentanoic acid) (British
Journal of Cancer, vol. 68, pp. 314-318, 1993), growth
hormones, IGF-1, and antibodies to the cachexia-inducing

25 factor TNF-a, LIF, IL-6 or oncostatin M, can also be used
in combination with the preparation of the invention.

Further, glycation inhibitors (e.g. ALT-711), nerve
regeneration stimulators (e.g. Y-128, VX853, pProsaptide),
'antidepressants (e.g. desipramine, amitriptyline,

30 imipramine), anticonvulsant (e.g. lamotrigine),
antiarrhythmics (e.g. mexiletine), acetylcholine receptor
ligands (e.g. ABT-594), endothelin receptor antagonists
(e.g. ABT-627), monoamine reuptake inhibitors (e.qg.
tramadol), narcotic analgesics (e.g. morphine), GABA

35 receptor ligands (e.g. gabapentin), alpha-2 receptor
ligands (e.g. clonidine), focal analgesics (e.g.



tramadol ), narcotic analgesics (e.g. norphine), GABA 35 receptor |igands
(e.g. gabapentin), alpha-2 receptor |igands (e.g. clonidine), focal

anal gesi Cs yfyH43¥O 01/ 14372 PCT/ JP00105681 45 capsai cipgwppiessai n ki nase
Cinhibitors (e g. LY-333531), anxiolytics (e.g. benzodi azepin),

phosphodi esterase inhibitors (e.g. sil denaf| ), dopam ne receptor |igands.
(e.g. aponorphine), etc. can be used in 4Ponbi nation with 5 the preparation
of the invention. Use of the preparation of the invention in conbination
with the abovecepsaboit hnprotein kisesecs iobpdditons Fi%eckE-33RH )as effects

of enhanci ng tggx@gweﬂcgf(gge Béﬁeaaﬁ&iéﬁhn)of ﬁlﬁ%phaaeaﬁtmgg t he

concom tant drug, ects of t he dose of t Lon of the
invention or aRBikdkeEF (enft- &1&3 #:Pgl: ‘f(ﬁwggugeégﬁ¥ﬁ edeffects

of the action qk.gheapompatdmniedn td. heanm@msﬁénl@rcqmbénaéé%dfﬁ‘ﬂhnt drug,
etc. 15 12) NEttggd b aPh |d}gtﬁgnmm§i&he corrpound (I) of t he present
I nvention can be B uce % kggg%ﬁat hq:d {'IB 29{ o%uch

met hods i ncl ude thHsﬁﬂ%'ER%PH%E HR 9 VTR YLEPORS and
the nmet hods desgrhbése abov® dénkcami Sugt ;u_saemmd(espew@_l@w)ef@@%kau -
S59-190979 and iy Ko, %lff ﬁ%sgﬁﬁanéﬂ&g%ﬁamﬁon bertHenprepaeat v

modi fi cati ons thereo | O HZN S Y A
(ii) (i-t) wheof fhe F-Eﬁ?’é’é%‘m or; the| BYRE° %ﬂ%%‘ﬁgheeof'%er s{fnbol s 25
have the sage weadcigs tise didsened tivowrepdmathanogethe SRVEBELON QK| udes
chlorine, brompe afthohAdinteardd'cedfst £ bcoomactit the igidesepfasiiced by

reacting the of the action of the preparation of the invention oxr the

concomitant drug, etc.

15 12) Methods of producing compounds
The compound (I) of the present invention can be
produced by a per se known method. Ex;unples of such methods
include the methods described below or modifications
thereof, and the methods described in JP Kokai S58-183676
20 (EP-A 92239), JP Kokai $59-190979 and JP Kokai H09-323983
(Ww097/36882), for instance, and modifications thereof.

Method A

0 . B
Y—A  Thiourea
B )l\
Z

an : (1-1)

wherein Z represents a halogen atom and the other symbols
25 have the same meanings as defined above.

The halogen atom for Z includes chlorine, bromine and

iodine. '
The desired compound (I-1) is produced by reacting the
compouﬁd (1II) with thiourea. This reaction is carried out
30 in the absence or presence of a solvent inert to the reaction.

Examples of the solvent inert to the reaction include



conmpound (Il1) with thiourea. This reaction is carried out 30 in the
absence or presence of a solvent inert to the reaction. Exanples of the
sol vent i ngekesehe reaction include Ip'i WO 01/14372 P {.,gﬁ,%ﬁgﬁ%l 46
al cohol s such as met hanol and ethanol; aromatic hydrocarbons such as
.toluene and xyl ene; tetrahydrofuran, pyridine, N, N-dinethylformam de,

di met hyl sul foxi de, acetic acid and.vvaf"ér. Two or nore of these solvents
may 5 be used in adm xture in an appropriate ratio. This reaction may be
carri ed out inathehplesunte asf matharel sand eddaaiodi; f pragatdgent, and said
base includes, nkatoédSSSHIC Buck d3ARbEusHe B xP LKL AL etrhRYAYbATFALE,

N- et hyl nor phol 1 ne_and l}y 2\5 g:imet Eﬁlgnl | i n,ed' sqdi urrhh drogen carbonat e,
potassi um 10 PEFLOHREe N-d54iERE SHEAR epo;&&g'git -aBBER¥ 4 d sodi um
acetate . Thesecbhitexacideand§evhtier .anTwovammore afdilese solvBnis|may

equi val ent sgr ehatisé@ fla@PiRAUHedi { bh)applepriA€8ThieB, t AL ALAE LI drP :
150 C_ The_reaction tine

normal | y about 0O &%ZOOC, referablé}/ about 30 to
is normal |y 15™88 G?fré‘e‘fid;%"IPﬁBP repRBCe Rf2 BRFEATRIEBRPSINARI - 1)  can
be isol ated andgpnti enddaiy bkasevincledas afoonnstantec airganiteaminerich as

concentration, sueRNES N1t akPHE" ﬁﬂﬂé&ﬁﬁﬁm@r@ﬁ%i&ﬁe_ &8R4 VEIN- extraction,
crystallizati og recr#\%{ ﬁl_l i zatiQn, solvent substitution, 20

chr omat ogr aphy 31BeERY ep ROBIWR| Ryinpden, fagbpnagey povassim, (| 1)
(1-2) wherk®®n rchebeyatml sofiwve darbosate, Edmssjeamascelsdteaddadodizaam 25 The

conpound (1-2) abgtRf@IUEREsYbAUY el @8e®@ind B afbhdP &F QUBuef ;1 the

compound (I1-1) _. This reaction,is carrjed . out under the conditions of the
De;mse kn(()vvn )Sgnﬂﬁg req‘gé'é‘&?%ﬁ,rﬁg?‘rg‘? %P Fﬁ@pBPﬁgehEE) of TFdr ochl ori ¢

acid or hydrobeaatitomdiemperagure| e mormaddiyplaboubf 0t he 200v&nt 30 i ncl ude
al cohol' s such pgefBEAUPabANE36 LA KY c et Rk $e8bElon time is normally

15 about 0.5 to 20 hours. The thus-obtained compound (I-1)
can be isolated and purified by known
separation/purification means such as concentration,
concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, solvent substitution, .

20 chromatography, etc. .

Method B

N B Halogenation N B
Py | —
HNT 87 Y—A 7 8T Y—A

(1-1) (1-2)

) wherein the symbols have the same meanings as defined above.
25 ‘The compound (I-2) is produced by conversion of the
amino group of the compound (I-1). This reaction is carried

out under the conditions of the per se known Sandmeyer
reaction, namely in the presence of hydrochloric acid or
hydrobromic acid in a solvent. Examples of the solvent
30 include alcohols-such as methanol and ethanol; ethers such
as tetrahydrofuran and dioxane; aromatic amines such as



as tetrahydrofuran and di oxane; aromatic am nes such as WO 01/ 14372

PCT/ JPO0O/ 05681 47 qui noline and pyridi ne; acetone, dinethyl sulfoxide,
phosphori cyafdfyzacetic acid and water. Two or nore of ddygmeadsedivents may
be used in adnlxture in an adequate proportion. For the.diazotization
reaction, nitrous acid 5 or a nitrite such as sodiumnitrite is used as

t he diazotizing agent. A nitrosyl hal i d87such as nitrosyl chloride may

al so be used. The anount of such diazotizing agents used is about 1 to 5
mol ar equi val egusnokingiaml pyridénpouace¥one,) dimethyd skttt or

di val ent coppe%hgg ﬁo:.ch teR: uaeéienaém Sad®akite®n, Mhercr moyebefnenti oned
copper (1) chlo

brom de, _cp I_odi, de II)
chlori de, coppdhe FP) ‘Eﬁﬁ‘ifemaé’o BEepEed) 'Poelﬁ"é@gt uTrg ¢n an %&? anpunt of
the salt used ipfopbgtiiod. t Bob tha aiazeqilzarai@nrsacbim4 mtﬁeuéoﬁﬁ%’dnd

(1-1). The geacgft Qg@:?r{%dﬁt Héesbﬁlﬁ‘xﬁer'ﬂ:eaQ%Uhseao&tfhe()OC

preferably “about

reacti 03 &)‘GHE mal I 1tr%%§|& 0.5to
20 hours. The ddagptdring2aando b’é nifng 447 ?‘é tTh ky
nitrite in the dalegeaeanay’ absorbeousednt The awomiteaf suzlhr é@pr‘mi@a}s in a

sol vent inert tg.the %Eé&&'soé‘bo@e(ﬁ”%% nﬁjlatrhéqﬁﬁé’ﬂﬂtd Reludese aidiers such

as tetrahydrof GrPan “an di oxane; acetonitril a Y, | f oxi de,
etc. Two or msoERERnHdsd)solA%ithe BARPVRI e %?'i gﬁ?xt uﬁ%@ﬂé%ﬁé‘
appropri at gor atto0 be Thgeani\Alientreact Hional there o@yebe mentiored o pe used

I ncl udes copperc(o%eglakS)réﬂ%nggpp&gl;ﬂ,ér(lgr BFbilede ¢ rippeldd(X )i ﬂddliiiae
copper(11) chlor

| dth
amount of the mer&%gch% ’éb%"ut cip‘?%rél%$§$ ]ééeu'l %/al:’é&tgﬁr) at 1 ?2 ©
conpound (I - 1l)etcExaamd ¢hecdimaund af Ktie splEiused ésw@qalééa £ 81 BRAA0

tert-putyl n'tréqtnzg.vahﬁﬂ@gyzl‘el@tti"vbt €0a86mpbénd | (8-1)andrtidieceationt of the
al kyl n|tr|te used i1 s, about

1) b i armela, gpier i kit LKL Bhbet o out
about OC to 15@Douthe” €t ti5OACti he FeRGtARp (img okt normally a
0.5 to 20 hours.
The reaction may also be carried out by reacting an
alkyl nitrite in the presence of a monovalent or divalent
20 copper salt in a solvent inert to the reaction. Examples
of the solvent includes ethers such as tetrahydrofuran and
dioxane; acetonitrile, acetone, dimethyl sulfoxide, etc.
Two or more of these solvents may be used in admixture in
an appropriate ratio. The monovalent or divalent copper
25 salt to be used includes copper(l) chloride, copper(I)
bromide, copper(I) iodide, copper(II) chloride, copper(II)
bromide, copper(Il) iodide, etc.. and the amount of the salt
used is about 1 to 5 molar equivalents relative to compound
(I-1). Examples of the alkyl nitrite to be used include
30 tert-butyl nitrite, isoamyl nitrite and the like, and the
amount of the alkyl nitrite used is about 1 to 5 molar
equivalents relative to compound (I-1). The reaction
t.emperature is normally about -20°C to 200°C, preferably
about 0°C to 150°C. The reaction time is normally about
35 0.5 to 20 hours. The thus-obtained compound (I-2) can be
isolated and purified by known separation/purification



35 0.5 to 20 hours. The thus-obtained conpound (1-2) can be isolated and
purified by known separation/purification ~~ I"f | WO 01/ 14372

PCT/ JPOQ 0R8d11443 Means such as concentration, concentrabgQpholesde’ reduced
pressure, solvent extraction, crystallization, recrystallization, solvent
substitution, chromatography, etc. 5 Method CNB Rla H (IlIl) NB la zZ S
YARSYA (1-2) (1-3) wherein the s$#fbols have the same neani ngs as
defi ned above. The conpound (1-3) is produced, for exanple, by 10 reacting
t he conpound (ihednsvéudh alsecenegroiretiphl, | Fondémraticac underi seduger| | y
carried out | npHBE.BrESSNOGR SxbAaCrILl Txyaluaniiabigeh [0 Lhe [eacti on.

Wien Rla in coR‘poun I's an amno group which nm ogtlonall be
substituted, &RCEXERALLIAALIOR . SRRIHISEPFH TRkl L he CBéB’a EQIF3RM Yy vent .
15 Exanpl es of etbe solvent inert to the reaction include alcohols such as
net hanol ang ethanol; aromatic hydrocarbons such as toluene and xyl ene;
ethers such as tetrahydrofuran and di oxane; N, N-di net hyl f or mam de,

di met hyl sul f oMegbod &et one, acetonitrile and water. Two 20 or nore of
these solvents may used in @im xtura in {an appropriate raBio. Exanples of
the base include ic ~Am nes RuictrBs(kiiet hy Nsr-resKE et hyl mor phol i ne
and N, N-di nethylapili nel; al kal i -ret-al—saltsesuch|as pdfassi um hydroxi de,
sodi um hydr oxi de, [Ilithi utp hydroxi de, sodi um %g hydr oge ar bonat e,

pot assi um carb e S SO 'Y.Lm_s%ar bonat e; t Yueh-fas sodi um
hydri de; sodiu met htxi de and di um et hoxi de. The anount of conpound
(I'11) used is normally about. 1 to. 10 nol ar equival ents "e:)lative to
conpound (1-2). In cases (& e R a i n_conmpound (1-3) i

wherein the symbols have the same meanings as defined above.

The compound (I-3) is produced, for example, by
10 reacting the compound (I-2) with the compound (III). This
reaction is normally carried out in the presence of a base
in a solvent inert to the reaction. When R in compound
(III) is an amino group which may optionally be substituted,
an excess of the compound (III) may be used as the solvent.
15 Examples of the solvent inert to the reaction include
alcohols such as methanol and ethanol; aromatic
hydrocarbons such as toiuene and xylene; ethers such as
tetrahydrofuran and dioxane; N,N-dimethylformamide,
dimethyl sulfoxide, acetone, acetonitrile and water. Two
20 or more of these solvents may used in admixture in an
appropriate ratio. Examples of the base include organic
amines such as triethylamine, N-methylmorpholine and
N,N-dimethylaniline: alkali metal salts such as potassium
hydroxide, sodium hydroxide, lithium hydroxide, sodium
25 hydrogen carbonate, potassium carbonate and sodium
carbonate; metal hydrides such as sodium hydride: sodium
methoxide and sodium ethoxide. The amount of compound
{III) used is normally about 1 to .10 molar equivalents
relative to compound (I-2). In cases where R' in compound
30 (III) is an amino group which may optionally be substituted,
the amount of compound (III) used is normally about 1 to



30 (I1l) is an am no group which may optionally be substituted, the anount
of conpound (I11) used is normally about 1 to WO 01/14372 PCT/ JP00/ 05681

49 50 nol agyfinidsa! ents relative to conpound (1-2). Werpc@yphissgs: S used,
t he ambunt of the base used is normally about 1 to 5 nolar equivalents

relative to conpound (1-2). The reaction tenperature is nornally about 0C
to 200C, 5 preferably about 30C to 150C%2The reaction tine is normally '
about 0.5 to 20 hours. The thus-obtained conpound (1-3) can be isol ated
and purified bgokishar egpeadents/mElEtiveatdocomeansl (Iek)as Wencant rati on,
concentration ynden  edlieednr GRS Cor Sile Bl GXLAA hBimatfy about |
crystallization,recrystallization, solvent substitution, _chtonmatography,
etc. Method D ¥Hee Sompanearivepentsrphativepto camraundy dutdd, TS | 15
exanpl e, by suppectidt) tempeirpetnd 0§ rdimalaymabaut!df)C 6o I20R°L,0 YH wherein

the symbo' S5 Nayget R b%énag-génbgcf 4 18 0nb Yot s8R0 edngOpoUNd of the

formula (V)™ n {he t he same nmeani ng as defi ned.
above, to per Berfabihabowt (. 5HmdbhonEsct iThe. thg©OtedeeAGPMPOURGr mal | y
carried out in(the) pwRsVCEsoLALED Ariq)PUrdEpBAaSPRORWeen compound and an

el ectrophilic _agent. . I ' {10 | | es of the
sol vent inert F%g?ﬂ%t%%%@f’%gﬁx?%%}%’gg{e% ﬁgpggé%%%ﬂa&%‘yt rocémrabons (e.qg.,
di chl or onet haneoncesHimatéon wder redpes] PreseuEfe solvens extraction,

t et rachl orpet hapgdtalrizartios , Hedrgstabbizafiorg. sobemesebstimitieng, xyl ene,
chl or obenzene, aﬂ}#ﬁ%ﬁ&@ , efLhers (e.g., diethyl ether, isopropyl
ro

et her, tetrahy ur arm, di oxane), N, N-di met hyl f or mani de,
N, N- di met hyl acet am de, di nethyl sulfoxide. Two or nore of these solvents
may be wused ipettgd @ ure in an appropriate ratio. The solvents

The compound of the formula (Ib) can be produced, for
15 example, by subjecting a compound of the formula (IV) :

B
N

|
R'/J\O Y—6H
wherein the symbols have the same meanings as defined above,
and a compound of the formula (V) : H-A® wherein the symbol
has the same meaning as defined, above, to per se known
20 Mitsunobu reaction.

This reaction is normally carried out in the presence
of an organic phosphorous compound and an electrophilic
agent in a solvent inert to the reaction.

Examples of the solvent inert to the reaction include

25 halogenated hydrocarbons (e.g., dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,2,2-
tetrachloroethaﬂe) , aromatic hydrocarbons (e.g., benzene,
toluene, xylene, chlorobenzene, nitrobenzene), ethers
(e.g.., diethyl ether, isopropyl ether, tetrahydrofuran,

30 dioxane), N,N-dimethylformamide, N,N-dimethylacetamide,
dimethyl sulfoxide. Two or more of these solvents may be
used in admixture in an appropriate ratio. The solvents




WO 01/ 14372 PCT/JP0O0/ 05681 50 are preferably aromatic hydrocarbons or
ethers, especially preferably toluene or tetrahydrofuran. Exanples of the

organi ¢ phaepteagnzs conpound include triphenyl phosphi neperiapoenses

tributyl phosphine. 5 Exanples of the el ectrophilic agent include éli et hyl
azodi car boxyl at e, diisopropyl azodi carboxyl ate, azodi carbonyl pi perazine. .
The anpunt of the organi c phosphorous corf#)ound and the electrophilic agent
used is nornmally about 1 to 5 10 equivalents relative to conmpound (I1V). The
reaction tenpéR@ BFefexaiy apgmatic kydrpearbons or ephere; #sipecileddy - 10C
to 120C. The r qagifieerablliymeolgentiogiltetrahgdtoB@rani nutes to 20 hours. The

t hus- obt ai ned conpo be isolated and 15 purified by _known

separation/ purif i_ca#?gﬂg%gér??gﬁ% k?rzgsanlgo%%%ﬁrboﬁq%n,go@lﬁ?l%‘gPf%‘ﬁ“t%ﬁ under
reduced pressurt&irhegyyehesehineciticibutyipboaphinetion, recrystallization,
sol vent substituti ORxampLesEsOEhaPEYecEtSphilie a%bﬁflﬁlcﬁfﬁa)w@éﬁyi“d the

desired conpounds used, 20.int above thods, Ato D.may formsalts.
Exanpl es of s%%ﬁdgg Fgoﬂ%ﬁ"fd’e%ﬁﬁgggrf’g? r?ﬁ?ﬂé’f%aﬁﬁoxé’%' of the above
conpound (1). H#edisevborphpinarizipel.), (111), (1V) and (V) can be
produced i n accor danmge aticultRSY tBE JLgaws rﬁiid%%reﬁs%ompo%%d@ﬁ{ﬂﬂé

C
described in W7/ 32.0r anal Qqgous t hods ereto). . The foll ow ng
Exanpl es are i rﬁ%gggg‘gpﬁﬁfh%sq’qqr%gu§ﬁgn§§on8{rg§1te:ﬁf qq’rﬂ})é:mli &R Pn further
detai | andl8hofiaypimplaptacegkative doncompednds(IEX. nThg réacsbmpe of the
i nvention. Unl estpe@ButenadneLheI vy S€50% MBS 0Pe] CoFdrdPans) @Bbut The room

22323{22?%?%2%%&%%0?%*&?556%b%%%%%e Fris3ds, bgut 36
minutes to 20 hours. :
The thus-obtained compound (Ib) can be isolated and
15 purified by known separation/purification means such as
concentration, concentration under reduced pressure,
solvent extraction, crystallization, recrystallization,
solvent substitution, chromatography, etc.
The material compounds and the desired compounds used
20 in the above Methods A to D may form salts. Examples of
such salts include those referred to as a salt of the above
compound (I). .
The above compounds (II), (III), (IV) and (V) can be
produced in accordance with per se known methods (e.g..
25 methods described in W097/36882 or analogous methods
thereto).

The following Examples are intended to describe the

30 present invention in further detail and should by no means

be construed as defining the scope of the invention. Unless

mentioned otherwise, % means percent by weight. The room
temperature means 1 to 30 T.

35 Preparation Example 1 (Production of capsules)
1) Compound (1) 30 mg



2) Finely divided cellulose 10 ng 3) Lactose 19 ng 4) Mgnesium stearate
1 mg Total 60 ng 5 1), 2). 3) and 4) are adm xed and filled into a gelatin
capsul e. Pgepah#shon Example 2 (Production of tablets) pomseamseind (1) 30
g 10 2) Lactose 50 g 3) Corn starch 15 g 4) Carboxynethylcellul ose
calcium44 g 5) Magnesium stearate 1 g_ . 1000 tablets 140 g 15 The whol e,
anpunts of 1). 2) and 3) and 30 g of 4)5%1re kneaded together with water
and the m xture, after vacuum drying, 'is granulated. The granular m xture
i s admi xed with2}4rgnely Hiwinedl cgldulege and the Mesulting mxture is

t abl et ed using asgaggg{:&gg machi ne, to give 100D9tmdpl ets 20 each

contai ning 30 ng of conpound (1). Preparation Exp bl e 3 (Production of
capsules) 1) Co#ég umstearater, . rvided cellulose 10 ng 25 3)
Lact ose 19 ng régalvagneswsioungst earate 1 ng

aly izt

V

U

Total 60 nmg 1) , 2), 3) and 4)
are adm xed, and fil]ed 5”%} %Bﬁﬁl)aéfeﬁadxﬁﬁWb.ﬂd £30 1BaensttcaaigelaEianpl e 4
(Production of tabl'e 's} ’ npound (5) 30 g 2) Lactose 50 g 3) Corn
starch-15 g 35capswdfboxynet hyl cel | ul ose cal cium 44 g 5) Magnesi um
stearate 1 a WD 01/14372 PCT/JP00/ 05681 52 1000 tablets 140 g~

Preparation Example 2 (Production of tablets)

1) Compound (1) 30 g
10 2) Lactose ' 50 g
3) Corn starch 15 g
4) Carboxymethylcellulose calcium 44 g
5) Magnesium stearate - |
1000 tablets 140 g
15 The whole amounts of 1), 2) and 3) and 30 g of 4) are

kneaded together with water and the mixture, after vacuum

drying, is granulated. The granular mixture is admixed

with 14 g of 4) and 1 g of 5) and the resulting mixture 1is

tableted using a tableting machine, to give 1000 tablets
20 each containing 30 mg of compound (1).

Preparation Example 3 (Production of capsules)

1) Compound (5) 30 mg
2) Finely divided cellulose 10 mg
25 3) Lactose 19 mg
4) Magnesium stearate 1l mg

Total 60 mg
1), 2), 3) and 4) are admixed and filled into a gelatin

capsule.
30 . ‘
Preparation Example 4 (Production of tablets)
1) Compound (5) 30 g
2) Lactose 50 g
3) Corn starch 15 g
35 4) Carboxymethylcellulose calcium 44 g
5) Magnesium stearate i




The whol e amounts of 1), 2) and 3) and 30 g of 4) are kneaded together
with water and the m xture, after vacuum drying, is granul ated. The

granul ar mwd erAsks admi xed 5 with 14 g of 4) and 1 g of pesAtifsdshe
resulting mxture is tableted using a tableting nmachine, to give 1000

tablets each containing 30 ng of conpound (5). Preparation Exanple 5
(Production of filmcoated tablets) 105@Production of a coating agent]
209. 6 g of hydroxypropyl nmet hyl cel | ul ose 2910 (TC-5) and 42.0 g of Macrogol
6000 (pol yet hyl ¢6@0 gtakd@Ets600A0 were di ssolved in 2520 g of purified

water. In the sol ut¢Rd JHdie afBiftdE 178 D) An@l3j idbHNg O 4§ & 0-4 ¢
of yellow ferrjc oxi de_wer e dl-%%%r&;edto |

%'5 ve a coating agent.

[ Production of ¥BPafRadtagether with o3 FhF Bt urRy z?fEit% %?‘il‘éﬁ““ (FD- 3S,
POAREX) ,  62. 5dgydhgCohp @rmhullared3’ Ithey grianbdaronixtunce 750 ddngxel 20 .corn
starch weresm %e¢nUni fgObE ¥y ahll 1N§ oF xs%ra%ﬁquggkgé%?&ﬂmu&%&é% out

whi | e sprayi ng _an_aqueous, solution 1 n which ]

hydr oxypr opy! c&RPirEed yaipg a fableting sgchine. THR BV JOAQ HRRI®%ES ri ed out
in the fl uidi radhbedntaiarimgaBonmgdoyecompdunihe 5Qht ai ned granul es were
crushed by a Power-M 1|1 pulverizer (P-3, Showa Machinery Co., Ltd.) with a
punching screen of 1.5 to.give_pulverized powlers. To 4136 g of the

5 j
pul veri zed pow§EPBaTabipn Example sy dPRefrolion ofi thim-gaeted tabtetmlynesi um
stearate wk®e fEdeduciiovfivascoateng3fgemth tunbl e m xer (TM 15, Showa

Machinery Co., Ltd.30d% g ¥kShfhH: o%%lfn@ih&f@%}ﬂ 1d4L 2648 gﬁ?&ﬂ;‘ ets were

obt ai ned by tabl etting the obtalne ranules Wwth a rotary t etting
machi ne (Corr e8P0 ?(i°|¥l}g'?ﬁr°§éﬁls§9<€%ﬁa°é§?,thy{?’lﬁ PLYPPH 6909 H8FSf 8.5 nm
d) at the wei ghissblv&Din@529 ¢ vfilguatiifiied wategsur En thélkddmtrion)thus
[ Production of obthihé@2bedo ¥ £16dn M BH1d4 30 FET4 SBAYU0KPEerAL: The
above coat|ng agegg was [sa%%%egnjo_g t e o‘_})tcz%)lar%%g Igllnr:]'tabl ets in a
Dri acoat er toalThg® nhent FeSPBRESS00° 9 g ag
[Production of plain tablets]
In a fluidized-bed granulating dryer (FD-3S, POWREX),
62.5 g of Compound (5), 3738 g of lactose and 750.0 g of
20 corn starch were mixed uniformly. In the dryer,
granulation was carried out while spraying an agqueous
solution in which 150 g of hydroxypropylcellulose (HPC-
L) was dissolved. Then, drying was carried out in the
fluidized-bed granulating dryer.
25 The obtained granules were crushed by a Power-Mill
pulverizer (P-3, Showa Machinery Co., Ltd.) with a punching
screen of 1.5 mm® to give puiverized powders. To 4136 g
of the pulverized powders, 220 g of croscarmellose sodium
and 44 g of magnesium stearate were added, which was mixed
30 in a tumble mixer (TM-15, Showa Machinery Co., Ltd.) to
.Yield granules for tabletting. Plain tablets were
obtained by tabletting the obtained granules with a rotary
tabletting machine (Correct 19K, Kikusui Seisakusho Co.,
Ltd.) with a punch of 8.5 mm® at the weight of 200 mg
35 (tabletting pressure : 7KN/punch).
[Production of film-coated tablets]



PONREX) to yield 19000 filmcoated tablets having the follow ng
prescription and containing 2.5 ng of Conpound 5 (5) per tablet.

Prescripti gy @fiahai n tablets (Conposition per tablet) gorspemaesnd (5) 2.5
ng 2) Lactose 149.5 ng 3) Corn starch 30.0 ng 10 4) Croscarnell ose sodi um
10.0 ng 5) Hydroxypropylcellul ose 6.0 ng 6) Magnesium stearate 2.0 ng
Total 200.0 ngy Prescription of filmcoaP@d tablets (Conposition per 15
tablet) 1) Plain tablet 200.0. ng (Filmingredients) 2)

Hydr oxynet hyl cel | uI Dhe 20b0eScortimy agent/wasospraye@oontio Ghengbtaines

Ly tani um oxide g ﬁ: et®14rOW pRiAEG e URodbidh RHonTA A DRABAD TG
reparation -Ex rrgB roduction | m coat eq bl ets 9000
filmcoated taBP §x)h'&%¥?gf1tdhé PBPI SH'hgc“Hreé’s 'ﬁE’EFFﬁnh% tsheal ning 15

gg of O;)_rrpoundfbi).opengtpﬂfds@tciptmenearpd edntadningthé sarrefnmmmuruls in
reparation t that the anmobunt. of Conpound (5) and | actose
5. 3] Bes ud et on of

used was 3 respectiy 30 Pr escrl ption ain

tabl ets (Conpoé’FﬁFGﬁleWnt"%olpéF}n L3 o 'f'l% tignoPey "23%{%& ose 137.0
mg 3) Corn stanckompobn@fs5)4) Croscarnell ose. sodgum 10. 0 mg 35 5)

Hydr oxypr opyl c«il I gg‘%@?? 0 ng 6) Magnesi um &4 eapgte 2.0 ng I° WO 01/ 14372

PCT/ JPOQO 05681 5 200.0
3) Corn starch 30.0 mg
10 4) Croscarmellose sodium 10.0 mg
5) Hydroxypropylcellulose 6.0 mg
6) Magnesium stearate 2.0 mg
Total 200.0 mg

Prescription of film-coated tablets (Composition per
15 tablet)

1) Plain tablet 200.0 mg

(Film ingredients)

2) Hydroxymethylcellulose2910 5.24 mg

3) Macrogol 6000 ' 1.05 mg

20 4) Titanium oxide 0.7 mg
5) Yellow ferric oxide 0.01 mg
Total 207.0 mg

Preparation Example 6 (Production of film-coated tablets)
25 19000 film-coated tablets, having the following
prescription and containing 15 mg of Compound (5) per tablet,
were produced in the same manner as in Preparation Example
5 except that the amount of Compound (5) and lactose used
was 375.0 g and 3425 g, respectively.
30 Prescription of plain tablets (Composition per tablet)

1) Compound (5) 15.0 mg
2) Lactose 137.0 mg
3) Corn starch 30.0 mg
4) Croscarmellose sodium 10.0 mg
35 5) Hydroxypropylcellulose 6.0 mg

6) Madgnesium stearate 2.0 mg



Prescription of filmcoated tablets (Conposition per tablet) 1) Plain
tablet 200.0 ng 5 (Filmingredients) 2) Hydroxynethylcellul 0se2910 5.24 ng
3) Macrogowfifi@s72. 05 ng 4) Titaniumoxide 0.7 my 5) Yg ﬁ@Mhﬁ?&{'C oxi de
0.01 ng 10 -Total 207.0 ny Preparatlon Exanple 7 (Production of m coat ed
tablets) 19000 filmcoated tablets, haying the follow ng prescription and
contai ning 60 ng of Conpound (5) per ta fet, 15 were produced in the sane
manner as in Preparation Exanple 5 except that the amount of Conmpound (5)
and | actose used was 19®¢ad g and 2300 g, %093fe®gi vely. Prescription of
plain tabl et s pfesqaip tiod ofe Eilabtedted WableROYREmESs i 6Lbr gBx 20 2)

Lact ose 92*. %? Corn starch 30.0 ng 4) Croscarnell ose sodium 10.0 ng
5) Hydroxyprop ulose 6.0 ng 6) Magnesium stearate 2.0 ng 25 Tot al
200.0 ny Presci ) ptlakn drablieltm coat ed t abl et290(-CGomgosi ti on per tablet) 1)
Plain tabl &8 ZQﬁiihrahgﬂaalbﬁtgmgredlents) 30 2) Hydroxynet hyl cel | ul 0se2910
5.24 ng 3) Mag tanl xide 0.7 my 5) Yellow
ferric oxide 0 0'%%‘”@%’9'&“%‘3’38?%’ G0 D174 %5 PCT/ P00/ 05681 55

Ref er ence Exand) &agxra@al 69401 on of Schwann teP% gng Schwann cell's were

prepared by sub) eritaigivrexdaesal 0.7 mg
Yel ferric oxide 0.0l m
10 Total 207.0 mg

" Preparation Example 7 (Production of f£ilm-coated tablets)
19000 film-coated tablets, having the following
Prescription and containing 60 mg of Compound (5) per tablet,
15 were produced in the same manner as in Preparation Example
5 except that the amount of Compound (5) and lactose used
was 1500.0 g and 2300 g, respectively.
Prescription of plain tablets (Composition per tablet)

1) Compound (5) 60.0 mg
20 2) Lactose 92.0 mg
3) Corn starch ' 30.0 mg
4) Croscarmellose sodium 10.0 mg
5) Hydroxypropylcellulose 6.0 mg
§) Magnesium stearate 2.0 mg
25 Total 200.0 mg
Prescription of film-coated tablets (Composition per
tablet)
1) Plain tablet 200.0 mg

(Film ingredients)
30 2) Hydroxymethylcellulose2910 5.24 mg

3) Macrogol 6000 1.05 mg

4) Titanium oxide 0.7 mg

5) Yellow ferric oxide 0.01 mg
Total 207.0 mg

35



spi nal root ganglion collected from 10 newborn SD rats to
_ _ ect enzyne treatnen
using 0.25%trypsin containing 0.01%5 deoxyri bonucl ease (DNasg, pr oduced t

by Sigma), “f hlgyed by cloning from-the cell group obtgdwme
were distr |(gy{ egclﬁl nto poly-L- lysine- coated pgt ri IOdi sh?s 60 /mhuis’n cetls
di anmeter and incubated in mninmmessential nedia containing 10.1 fetal
cal f serum (FCS), 0.5% gl ucose, 20 10 gPRl gentamicin and 2.5 g/ m
amphotericin B. Aftéer 3 days of incubation, the nmedia were replaced with
the same ones ReEgPeRGEH:athpliet DAt he COABL vgbiore st SCAWRBAt 681E§1 osi ne

ar abi noside, follo I
fibrobl asts show n\é\g‘?%‘g%c{; ggl%r@ﬂaiﬁepéﬂ%@%?&bﬁbti@ therﬁmeal o ith a

fresh one prepapédabyroqipgpraadin ﬁg’l\?oPFﬁedS%r‘ﬂ? BFRCHL S VI ne ﬁ%/pophym S

extract (produggdyiy &&mﬁu)entandiﬁg 6. 284 orskosiiion copraiuteg) MO gma) in

l):‘ egcgf/vaﬁg e:v:dfoxafﬁ .X?'hugflabteal ne gd)éé : rohﬁc&&‘i{yebigtﬁﬁ I ‘f%t.ﬂ:oﬁéalbyf Gsing

Schwann cel
Dul becco' s nodiclopdngafrem e G¢oLLDIERYP %‘?ﬁﬁﬁ“&% re% %%E u'sl'lhﬂg

Schwann cells Wgk@riBhtéd 1bubeﬂowim-mm-dmedep%tmt @dshss\/\éql |mh| at es
and cul t“red ' %, d15h Ca”é’é’r aq{d”ik:%bh@ﬂibﬂ Qhiri3kim e3%efifDMmedlizoxi de) unti |

confl uence. PUR rEfoval

Co e, A T Ternkc SRYE S ke By o8 S v o
iggpl etrrent g9 Wiyl P']ml%e’i%ahﬂ\tiﬂ&nﬂﬁ! Snpginiuamphetarisdm Bi nAf§es 38akt er mi ned
cel fgnwre?tel gzl Olfr%-} ?ﬁfélionCOIERQ 1‘@§e§gd€ébi&e@ﬁﬂﬁﬁrthélehhé omde Schwann

n car bon OXIde cu Q ftg;_, -

Experimental Eeapplemenied vbtitohe ﬁxﬁ&%%ssggﬁ' %’lion g%lm)%l ng activit
The culture fl Wrdbahbaiaed folleweld b]nntw;f nmRxecflayie of 3 aﬁfaPB 1% was y
recovered and 33548t {iflorhaet BRHAHGNLLE £ gROGER. | ITasal niheiibaimm assayed

by the enzyne imiunoassa

dbscr bod B9 MYGRRPRARCHE Wi BEGRRB e i rpated by o Pilon ihd WA C

50 pg/ml of a bovine hypophy51s extract (produced by Sigma)
and 10~° M forskolin (produced by Sigma) in lieu of 10™° M-
DNA synthesis inhibitor, to thereby activate proliferation
of Schwann cells. The thus-obtained Schwann cells were
20 cultured using Dulbecco's modified Eagle medium (DMEM)
supplemented with 10% FCS. Thus, Schwann cells were
distributed onto poly-L-lysine-coated 48-well plates and
cultured in a carbon dioxide incubator (37°C, 5% carbon
dioxide) until confluence. After medium removal, cells
25 were washed with DMEM contaiﬁing‘ 0.5% bovine serum albumin
(Fraction V, produced by Sigma). DMEM supplemented with
0.5% bovine serum albumin and containing a predetermined
concentration of the test compound was added to Schwann
cells. The Schwann cells were cultured in a carbon dioxide

30 incubator for 24 hours.

E.:xperimental Example 1
Neurotrophin production/secretion promoting activity
The culture fluid obtained in each run of Reference
35 Example 1A was recovered and assayed for the neurotrophin
content therein. NGF was assayed by the enzyme immunoassay



International, vol. 22, p. 807 (1990). Thus, an anti-NGF antibody (100

gg/ M) (anti body obtained by using nouse NG as the antigen and i mruni zi ng
New Zeal andva@ipigs@ rabbits 5 therewith) was distributed E’E’I‘I}Qf(l)oi(ﬁ?rt ions in
the wells of 96-well round bottom plates and anti body adsorption was
allowed to proceed by 2 hours standing at roomtenperature. After renoving
the anti body, each well was washed thre@® tinmes with a washi ng solution. A
10-1- portion of the above 10 recovered culture fluid or standard NG

sol uti on was pmatked dessibedebly Mudasdcetpladt.egnwBiechembskxlyt o st and at

r2 80m1 tfﬁger?t !h@e%@étj?orﬁlhﬁl{#éﬁ; z‘ﬁ_{) o édi"g g(q.gteh?es MAS agzalgéit-mth wel |,

. (0] ot n e - nti 0o n wasS. a e 0,

fol | owed by ovgﬁkgﬁ?fg’ 33%&3?51@5}%‘?*:%4&38':5?‘6% }?YI kovR el Eﬁf’ﬁgggfanti body
was prepared by thiliangibebi and rpmupizingoNawrisaland dlNino rabbits

O oA oo D EndeePEi) wiod: dis il tutell HUARIIDEor BAGY | BOShe MNP 1) 10
Fo b o aE dasesd Ttk RatEim tinr Rt RERIRSeR 2ASOTPLIPR AT T .

hydrochl ori de biléweed tptprc@ed By Rerowes btagdime athrann hemperatare. - NG
antiDody. 20, - hetls Rebindshocosiilaedyabeben wiicneanyathos (Erasoc by
oehr i nger nnhei m .was added, an

room t enper at uFém?g%’l\fﬁi‘Po'ﬁ?s. 149 ﬁ?gﬂgﬁ?ﬁ ‘ng,ﬁ 1u(g'(§‘]1 Pogtion g?('.i'he above

4- met hyl unbe| | reeryéred Dultize fovidor prailasuNGE soSughal waslplcdd was
?dded t? thefSEBZéeIhoi{ e:elhhﬁnd@t@fétb{QHte&@ﬁeﬂdlaQ%Q?j&%&%Q%ﬁn}?d?ggrclf&c&[n 0.1 M
enperature for ours a erm e addi ti on :
Oyt no. 30° sodtEMPTRAREES AE=rirs BPusr Torteh thaan VRS Maspbagemt
intensity of tkach-westhy|20nbal PEfeiominyplaiddc adthalGF denibnded 35Ex: 360
nm Em: OI450 nﬂy/mfh&maa&a%r;é!@ilda?;omahs&!b’asf ;@d_etbaigﬂw@?&;ﬁ@ﬂ?ar?h
curve an press inter r | n i pl.Ci In relation to the
anount of §§ %co’nt F%g)g%?toﬁig&eagzegnaxg%(%% e%’%‘%ogél REREPIn the

same nmanner wP¥haddingd®-hjotheyicttamideseanaicBopdd Wbs assayed WO 01/ 14372
PCT/ JP00/ 0568 1nhy@roxysuccinimide ester (0.48 mg/pl, produced by

Boehringer Mannheim) to IgG (35 ug/100 pul), allowing the
reaction to proceed at room temperature for 2 hours and then
20 terminating the reaction with 100 pl of 1 M Tris-
hydrochloride buffer (pH 8.0). After washing the
biotinylated anti-NGF antibody, 20 pl of B-D-
galactosidase-labeled streptoavidin ‘(produced by.

Boehringer Mannheim) was added, and the mixture was allowed
25 to stand at room temperature for 1 hour. After washing,
30 pl of 4-methylumbelliferyl-B-D-galactoside (produced by
Sigma) (10 ug/ul) was added to the substrate, the reaction'
was allowed to proceed at room temperature for 4 hours and
then terminated by addition of 130 pul of 0.1 M glycine-
30 sodium hydroxide buffer (pH 10.3), and the fluorescent
intensity of the 4-methylumbelliferone produced was
determined (Ex: 360 nm; Em: 450 nm). The amount of NGF was
calculated based on a standard curve and expressed in terms
of relative multiplicity in relation to the amount of NGF
35 (control) produced and secreted by cells treated in the same
manner without adding the test compound. BDNF was assayed



In the sane manner as in NGF assaying, using an anti-BDNF antibody
(produced by Pronega) and standard BDNF (produced by Peprotech).

. Compounds foldind (5) showed excel I ent NGF and BDNF 5 wraboddssaan/
secretion pronoting activity at concentrations of 100" Mto 10-a M
Experimental Exanple 2 Neurotrophin production/secretion pronoting activity
in 10 rat peripheral and brain ti ssues®A di abetic neur opat hy nodel was
made by injecting streptozotocin (STZ) into the tail vein of nale 6-week-
old SD rats inia tinsesank Ménmey lag bodEResgaAYing (uging aRAt1-BYNY (o 3

my/ kg body wei gmigg%,gﬁgggggg?& %}Fhﬁé@)znélblra@|éﬂ/d L%andai-aippver gskdavced Weeks,

and each-ti ssue " was ol'lected tissue was suppl enented with
25 to 40 ti mesbyoPeRFQt&fht)i-on buffer (0.1 M Tris-hydrochl oride buffer, pH
7.6, containing 1 Momsbutasciiboranid, ()% sBowed 2exoeldemag NGB and BN units/ L

of ~aprotini g bagg?guagfig@fpscg&:@tiéh%oﬂo‘hﬁg dAiRA t9fat Benveitidtaone wei ght,

whi ch was sUbjected soni cation. After 30 mnutes of centrifugation at
15,000 rpm thE 3@peMnt®al Ws used as the sanple and the NGF and BDNF
contents were determned in the sane manner as in Experinmental Exanple 1.

25 Conmpound (5@@%19%%,6%%9& heNe— and BDNF production/secretion

pronoting acti sites as . the sciatic nerye an l;ppocanpus.

The resul ts ar NeuspbupPhin pRgGUctiopfsggreifon %WP@%P%%%W Pl*g/g

ti ssue) NGro(peh@ pesspgralSandt brathppissw®s ati c H ppo- nerve canpus nerve

canpus No_treatment,6 5 5 - 03P IRoad? a6 madh By OLpjatadmd With STZ
1 °abdndts< plett =

3.70.9 2.70.5 i—?—,ii;tozotocin VégT%%/ ﬁgo tlEeC-I'-t/d]iFl).ogqu6§% mgﬁe 6-week-

old SD rats in a dose of 70 mg/kg body weight. After 4 weeks,
0.1 to 3 mg/kg body weight of compound {(5) was orally

15 administered for 4 weeks, and each tissue was collected.
The collected tissue was supplemented with 25 to 40 times
of disruption b.uffer (0.1 M Tris-hydrochloride buffer, pH
7.6, containing 1 M sodium chloride, 2% BSA, 2 mM EDTA, 80
trypsin units/L of aprotinin and 0.02% sodium azide) in

20 terms of the wet tissue weight, which was subjected to
sonication. After 30 minutes of centrifugation at 15,000
rpm, the supernatant was used as the sample and the NGF and
BDNF contents were determined in the same manner as in
Experimental Example 1.

25 Compound (5) showed excellent NGF and BDNF
production/secretion promoting activity at such sites as
the sciatic nerve and the hippocampus. The results are
shown in Table 1.

[Table 1]
30
Treatment BDNF (ng/g tissue) NGF (pg/g tissue)
Sciatic Hippo- Sciatic Hippo-
nerve _campus nerve campus
No treatment 6.0+1.1% 3.4+0.6* 4301127 6211166

35 Group dosed
with STZ 3.720.9 2.7+0.5 282+173 5241107




G oup dosed with STZ + conpound (5) 5.00.6* 3.50.3* 495143* 738105* Mean
SD(n=8to9 5 *: p<0.05vs STZ group (t-test) Experinmental Exanple 3
A di abeti c wagpi@pat hy nodel was nade by injecting streptps B{,@ _L}@I(STZ)
into the tail vein of male 6-week- 10 old SD rats in a dose

body weight. After 4 noths of housing, 10 ng/kg body wei ght/day of corrpound
(5) which was suspended in 0.5% (wv) M hyl cel | ul ose was oral ly

adm nistered for4 nonths. After admnistration, the rats were anesthetized
Wi t h pent obar biGraiip sded he body 15 tenperature of the rats were kept 37C
using a hotplatgiuhegsged and an electric |anp. Then, conduction velocities
of notor nerves and o y nerves were det er m ned using an |ndu%t|on
potential testtd® 2502 Pl 428 414 394109*% he 20
fol | owi ng manner. [Beanrmmt(nol% of ta apt or nerve COEIdUCt | ?nt\r/]el omtty] -
Needl e el ecrodes wgre ankle o erats en,
the sci atlcgnerve or tﬁe t1 b a%ng?\%eb%gg g%l &ﬁted at, in principle, 1.6
mA and the action 25 potential was recorded fromthe plantar nuscle. The
not or nerve - Expeéwrdinenbal \Exampliey3was cal cul ated fromthe di stance and

| atencies of the twy diff& tneﬁ%ip#g.g éit Ig{ahlgeggsﬂlsgé{on of a

sensory nerve conduction velocit Ons 07 the
sural nerve of StREPTSBOFOFER T, stPFrBI E?%dt%&l Vi%inFEn@PbPé wegkm and
the poteniPal odsisSh gabsdmaca dbse v pd amyry ddyweldiet SCAFEY 4 REENE

conduction vel @@ hyu¥bsy cgbqﬁgﬁggeg &y %’Q‘L‘?t@% mﬂg‘%f@’t}f; %gé of the

fodt ¥B1gh

two different stinulatin € results a In the
table, MNCV 3¥25h§¢ ?%ﬁr”eé’eﬁf‘ fB(B meiElceddadesroras ePrelly and
sensory nerve @dmdndstered boci hynthespacterednini¥bratidd 3 the rats

PCT/ JP00/ 05681 we28 anesthetized with pentobarbital and the body
15 temperature of the rats were kept 37°C using a hotplate

heated and an electric lamp.

Then, conduction velocities of motor nerves and
sensory nerves were determined using an induction potential
test device (Neuropack 2, produced by Nihon Kohden) in the

20 following manner.
[Determination of a motor nerve conduction velocity]

Needle electrodes were placed at the thigh or the ankle
of the rats. Then, the sciatic nerve or the tibial nerve -
was stimulated at, in principle, 1.6 mA and the action

25 potential was recorded from the plantar muscle. The motor
nerve-conduction velocity was calculated from the distance
and latencies of the two different stimulating sites.
[Determination of a sensory nerve conduction velocity]'

Proximal or distal positions of the sural nerve of the

30 rats were stimulated at, in principle, 0.8 mA and the
potential was recorded at the plantar skin. The sensory
nerve conduction velocity was calculated from the distance
and latencies of the two different stimulating sites.

The results are shown in Table 2. In the table, MNCV

35 and SVCV represent motor nerve conduction velocity and
sensory nerve conduction velocity, respectively..



[ Tabl e 2] Treatnment MMCV (nfs) SNCV (nfs) No treatnent 53.24.9## 40. 75. 5##
5 G oup dosed with STZ 38.63.5 29.92.5 Goup dosed with STZ + ca nound (5)
54.97. 6** %,;llz,“q,** 10 Mean SD (n =51t0 8) **: p < 0. FSh/aweo/dsdsd group
(Dunnet' s test ##. p < 0.01 vs STZ group (t-test) As shown in Table 2,

t he conduction velocities of notor 15 nerve and sensory nerve were Iomered
in the group dosed with STZ as corrparea with the normal group. However, in
the group dosed with conpound (5), these nerve conduction velocities were
recovered. 20 ERpele rdnt al Exanple 4 A di abetic neuropathy nodel was nade
by injecting streptozotocin (STZ) into the tail vein of nmale 6-week- old
SD rats in a dose of /0 ng/kg _bog I ght. r .4 months of housing, 10
ng/ kg . body we ' R suspended in 0.5% (wW V)
met hyl cel | ul osNovaeaieat | y &S3mddi.8#ered f4P- Wbt h. After administration,
a hyperal gesi- ér&% dosf@s conducted using a pressure-stinulant al gesioneter
(produced by Ugo Basil) to determine the p greshold of hind-linb. 30
Wi le, the pons¥Br&%ol | ect 88 om brain g%g?ﬁ% det ernmine the contents
of neurotrophi Grdupc8awe®8. The BDNF -contents were determned in the simlar
manner as in Expgpigwntal Exanple 2. The NT-3 contents were deternmined in
the simlar manner as in Exper| rren aI Exa !le ;(,pept 35-that an
anti-NT-3 ant i bb&mRaund; (31ne 34. HigeS =146~ Cin Chim Acta 1994,
227, pp. 231(86) was Mesed + D 08/ é437@0 FUT/JPOO/ 05681 60 The results are
shown in Tables 3 fmdp4< ol. 6ab8 S¥z group (Dunnet’s test)

##: p < 0.01 vs STZ group (t-test)

As shown in Table 2, the conduction velocities of motor
15 nerve and sensory nerve were lowered in the group dosed with
STZ as compared with the normal group. However, in the
group dosed with compound (5), these nerve conduction
velocities were recovered. )

20 Experimental Example 4
A diabetic neuropathy model was made by injecting

streptozotocin (STZ) into the tail vein of male 6-week-
014 SD rats in a dose of 70 mg/kg body weight. After 4 months
of housing, 10 mg/kg body weight/day of compound (5) which

25 was suspended in 0.5% (w/v) methylcellulose was orally
administered for 1 month. After administration, a
hyperalgesia test was conducted using a pressure-stimulant
algesiometer (produced by Ugo Basil) to determine the pain
threshold of hind-limb.

30 While, the pons were collected from brain stem to
determine the contents of neurotrophic factors. The BDNF
. contents were determined in the similar manner as in
Experimental Example 2. The NT-3 contents were determined
in the similar manner as in Experimental Example 2 except

35 that an anti-NT-3 antibody (Brain Res. 1994, 12,
pp.143-146; Clin Chim Acta 1994, 227, PpP-23-36) was used.




Treatment Pain threshold (g) 5 No treatnent 117 8## G oup dosed with STZ
74 8 Goup dosed with STZ 10 + conpound (5) 10919** Mean SD (n = 10) **:
p < 0.01 vwdéhasgeoup (Dunnet's test) ##: p < 0 01 vs SPér ﬁM&sﬁt test)
15 [Tabl e 4] Treatnent BDNF (pg/g tissue) NT-3 (pa/g ti ssue/?IE r eat ment
3209883## 32364## G oup dosed 20 with g\% 1447794 21558 G oup dosed with
STZ + ggnpound (5) 41511161** 352118** SD (n = 10) 25 **: p < 0.01
vs STZ group (Dunnet's test) ##: p < 0.01 vs STZ group (t- test) shown
in Table 3, the paiThe mesyddsdanasshemeried Tabdeshd gpdup- dosed with STZ as
conpared Wi th {hepreraml group, 30 which showed hyperal gesia. However, in
the group dosed wth conpound (5), hyperal gesia was aneliorated. As shown
in Table 4, the*‘a'nUmTr's—Uf—BBN?-a'er—rﬁ—S—r'n— pons were lowered in the group
ceatm eshodd f@l) group. However, in the group
dosed with 535N§qma@u@dt(5) thesgl-&ng#ypts were increased.. WO 01/14372
PCT/ JPO0O/ 05681, ' 61 anple 1 To a m xture of
4- (4-chl oropheﬁfﬁ % met hyl -1 - i m dazol yl)-5-o0xazol epropanol (500 ng),
2- net hyl phenol witB4%¥Zny), tri butyl P4o8phi ne (640 ng) and tetrahydrofuran 5
(20 M) was addeshpddsyawi se a tol uene sol ution of diethyl
azodi car boxyl atv?i(tﬁos%z 1.37 g) at roomtenperature, and the

10 + compound (5) 1091+19%*
Mean * SD (n = 10)

*¥: p < 0.01 vs STZ group (Dunnet’'s test)
##: p < 0.01 vs STZ group (t-test)

15 [Table 4]

Treatment BDNF (pa/g tissue) NT-3 (pg/g _tissue)

No treatment 3209+883## 323+644##
CGroup dosed

20 with STZ 14471794 215458
Group dosed
with STZ )
_+ compound (5) 415141161 %% 352+118%%

Mean * SD (n = 10) .
25 **: p < 0.01 vs STZ group (Dunnet's test)

##: p < 0.01 vs STZ group (t-test)

As shown in Table 3, the pain threshold was lowered

- in the group dosed with STZ as compared with the normal group,

30 which showed hyperalgesia. However, in the group dosed
with compound (5), hyperalgesia was ameliorated.

As shown in Table 4, the amounts of BDNF and NT-3 in
pons were lowered in the group dosed with STZ as compared
with the normal group. However, in the group dosed with

35 comppund (5), these amounts were increased.



resulting mxture was stirred for 5 hours at the sane .. tenperature.
After the reaction m xture was concentrated, the residue was subjected to

silica gelw ;'c”ig.) 10 chromat ography, and crystals of 4- (per@ebomsephenyl) - 2-
(2- net hyl I 'm dazol yl )-5-[3-(2- methyl phenoxy) propyl ] oxazole (385 ny, 60%
were obtained froman ethyl acetate-hexane (2:3, v/v)-eluted fraction.
They were recrystallized from acetone-i 3 propyl ether. 15 Colorl ess
prisns. Melting point 110-111C. NWR(CDC1l3)S 2.15-2.35(2H, m, 2.24(311,

s), 2.75(3H, skxam@d8(2H t, J=7.5 Hz), 4.06(2H, t,.J=5.5 Hz), 6.76(1H, d,
; 24(H§L g 83(|8H5 }_Thg‘]a?ni%lh'fl,oﬁ £9(dn1¢rophénl Hzd - (2 -fethyl - 1e2g Hzn;
Exanple 2 To alﬁ?'%{ﬁ’jéﬂt}f‘54°é‘ﬂ’8%?%¥?ﬂﬁ{b°ay%)g°§‘z %'?he?%l%e%og

i m dazol yl ) -5- oxaacmiga)p,r mpahutyf(mmg-)le 46 4R (X PPACER r%waﬁg)

tributyl phos phg ,§Pf1Q;a'£9 Riphakrdhof s wehe 2016t YonesE atidathydr opwi se a
t ol uene solution o

t enperat ure, aﬂﬂ°@+@areth Pﬁé‘ % Cfu%) %a%t r'|g"?r9e %r ﬁoursr‘:ﬂ%fter t he

reaction mixt utesuasixﬁg)mthratw s tiornegks if@ire SWASLLD) %ﬁjﬂibéctsé‘ﬂ'et o silica
gel colum chryg ﬁf\gx@/ ﬂf‘f’effﬁé&@a&ti@ﬁ mixture was concentrated,
he mesidgHe

4- (4- chlorophen 4- met hox XY):R5 3R
2-(2-nmethyl-1-£ o5, 8rRJ %/‘ﬁg?f?:}gc’ con"%me{ll ned from an ethyl

acet at e- hex@nechoBatodraphyl, uaed cty%ﬂml%r?f 'Fhé9 W@?@W&t alri zed from

I sopropyl 35 e ANE s Ak 261 85 - feesll (@S- |VE|tI ng poi nt 53-54C. WO
03/ raans pow SkREhEEREE A

| e
4- (4-chl oropheﬂ?FS‘Y%P}C?"?ﬁ%Wf’pV ?’Fﬁlch)azol j oxazol eere atmeSoo ng) ,
3- met hoxyphenoltrof3a0 ety acetate heFasshl (efdd)rrg}us G @G rofuran 5
(20 m) was add@ﬂe IR $RcyhOhLENFeE Wi apeobnet ddpropyadz edthear boxyl at e

(40% 1.37,9) af roofm enpel GLur eyedping Fourd bt hdge €1 Xt ure was stirred
NMR(CDCls)ﬁ 2. 15 2.35(2H, m), 2.24(3H, s), 2.75(3H, s),
3.18(2H, t, J=7.5 Hz), 4.06(2H, t, J=5.5 Hz), 6 .76(1H, a4,

J=8 Hz), 6.87(1H, t, J=7.5 Hz), 6.99(1H, 4, J=1.5 Hz),
7.05-7.2(2H, m), 7.34(2H, 4, J=8.5 Hz), 7.41 (1H, 4, J=1.5
20 Hz), 7.61(2H, 4, J=8.5 Hz).

Example 2 .
To a mixture of 4-(4-chlorophenyl)-2- (2-methyl-1-

imidazolyl)—5-oxazolepropanoi (500 mg), 4-methoxyphenol

25 (390 mg), tributylphosphine (640 mg) and tetrahydrofuran
(20 ml) was added dropwise a toluene solution of diethyl
azodicarboxylate (40%, 1.37 g) at room temperature, and the
resulting mixture was stirred for 3 hours. After the
reaction mixture was concentrated, the residue was

30 subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-5-[3-( 4-methoxylphenoxy)propyl}-
2-(2-methyl-1-imidazolyl)oxazole (490 mg, 73%) were
obtained from an ethyl acetate-hexane (2:3, v/v)-eluted
fraction. They were recrystallized from isopropyl

35 ether-hexane. Colorless needles. Melting point 53-54°C



reaction m xture was concentrated, the residue was subjected to silica gel
col um chr omat ogr aphy, and 4 10

(4- chl or opkeiisa- [ 3- (3- met hoxyl phenoxy) propyl]-2-(2-  perapooese 1

met hyl -1 -i m dazol yl ) oxazol e (470 ng, 70% was obtained as an oIl from an
et hyl acetate-hexane (2:'3, v/v)-eluted fraction. NVR(CDC13)6 : 1.9-2.1(4H,
nm, 2.77(311, s), 3.02(2H, t, 15 J=7.55%%), 3.82(3H, s), 4.06(2H t, J=6
Hz), 6.85-6.95(4H, m, 7.00(111, d, J=1.5 Hz), 7.37(2H, d, J=8.5 Hz), 7.46
(1H, d,-J=1.Exampler 361(211, d, 3=8.5 Hz) Exanple 4 20 To a m xture of
4-(4- chI orophenyl ) 5 &2 daz, z9l ngm.;lsﬁl (500 ny),

2- et hoxyphenol 435 m?wé éf 4-E(losp ?ﬁbhhén?%?)é)aﬁg tet &drofuran
(20 nl) was a d’ﬁm se- 8"?6? 95361°d't| L}o F‘gbre?'rmth%éﬂ’leeﬁﬂ-boxyl ate

(40% 1.37 g) 6390 og),t émpeetylphosphidet (164 @5ng)eankt tetrahydesmpans stirred
for 18 hours. (44 401)t Uhs BEAGH | ADPILKEUECIRRAPIGIALIBH Gy diifnlao! due was

subjected to silig romat ogr

4- (4-chl or ophe?ﬁﬁq %?%[b?xé’éaé?WI - phred Ry )aﬁ'rrlfﬂﬂn ]ielzperature and the

(2-met hyl - 1- i nremzdiiplg) oixzoke was estdhireidn€drf 8onvars £t iAySIteBOthe
acet at e- hexaneréa?céonvhﬁ'tﬁkgt Fis fécﬁﬁe'n‘%%ategecfzﬂéd?é [ LR fromethyl

acet at e- hexane gave 390 col orl ess nee

It t
96-97C. ExanptPipctgedrdoy sﬁi&?ﬁr%ﬂlof“&“("ﬂ SHFBW“BEWBY-Z-E(“I?? gret ﬁlylnl -
I m dazol yl1o 5- ckeddlcglophenyll ) ¢ 3003 NB-me2hoeyhphgpdbey)proifn 101214372
PCT/ JPOO/ 05681,"eﬁ;§,3_(_§4qmqquoiﬁ FoAL 4RO P rp,pg (559) qg)s gggairgéc{ glydrofuran

(15 n1) was addedq’jgD W se a toluene solution azodil car boxyl ate
(40% 1.18 g) 3 %DP@nﬁErﬁfﬁYJe a%*‘?ﬁ@‘*"?@%u{%t:hg ‘fﬁ‘ﬁ()t‘tﬁlétﬁ&s stirfred

for 24 hours Xfachionhe 5 reaction m xture was concentrated, the residue

\26?4 §ﬁ|bjo rect ﬁgvm)wdn $3 gel. 50 tmnchﬁl m%ﬂa{@éw s)an8 ghyshal s, of
(2- et hyl ;%pl r#_}?azsoﬁ F é(%?gﬁg Zg%' Rg&? Q Hﬁt)aﬁ're% -6.95(4H,

m), 7. OO(lH d, J=1.5 Hz), 7. 37(2H d J=8.5 Hz), 7.46(1H,
d, J=1.5 Hz), 7.61(2H, 4, J=8.5 Hz)

Example 4

20 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (500 mg), 2-ethoxyphenol
(435 mg), tributylphosphine (640 mg) and tetrahydrofuran
(20 m1) was added dropwise a toluene solution of diethyl
azodicarboxylate (40%, 1.37 g) at room temperature, and the

25 resulting mixture was stirred for 18 hours. After the
reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-5-[3-(2-ethoxylphenoxy)propyl]-2-
(2-methyl-1-imidazolyl)oxazole were obtained from an ethyl

30 acetate-hexane (2:3, v/v)-eluted fraction.
Recrystallization from ethyl acetate-hexane gave 390 mg
(57%) of colorless needles. Melting point 96-97°C.

Example 5
35 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolebutanol (300 mg), 2-methoxyphenol



froman ethyl acetate-hexane (2:3, v/v)-eluted fraction. 10 They were
recrystallized fromethyl acetate-isopropyl ether. Colorless needles.

Mel ting poiyyaAgss3C Exanple 6 To a mixture of PCT/IP00/05681
4-(5-chloro-2-thienyl)-2-(2 15 nmethyl-1-im dazol yl)-5-oxazol ebut anol (670
ng), nethyl 4-hydroxybenzoate (320 ng),_tri phenyl phosphine (551 ng) and .
tetrahydrofuran (10 nl) was added dropvxf%e a toluene solution of diethyl
azodi car boxyl ate (40% .957 ng) at room tenperature, and the resulting

m xture was st (B4@dnd)Qr t2iBetiphasphaAneef 55hangle abdi bRt FAbYaToL uRaR

concentrat ed, [e$adu &dpwaskesd A fdnd go1gelion dii@iethyl

chr onmat ography,wganf]l ?P%s?gfwg&of rreif}?d 4- [ 4- 4'%5{:\ %O{&ez-ggq yl)-2-

(2- et hyl - | - i nPaedFarboxylats (A3 o%/]a%ezﬁ Bare § % 1 % wer e

obt ai ned from geseltig adadtatre- wax asiciyred] fo2524/ hyursy u@@ngeFr’é'é?i on. They

were recrystal L] i | C ra?RE9 PYhe etdeIdueCalasr | ess pri sns.
£ o coAGENH HEARTE o 8oGiidrtiaeBaPthe chpetas P

Melting point can m xture_q

4- (5-chl or o- 2- EAP3eGHeA bo E3L1RRERHC W@ﬁ&a}ﬂ"?@%%azaé‘f’e%r&séﬁéf (500

ng), 4- cyanopbenot (442 argphenyl phenid (Rosethasy Ll Bosneyy)) batyl] -2-

tetrahydr of ur agzi,?.gbkg}i.é\ﬂ.@%ﬁa)qgsﬂyﬂf&mﬁoa% €2 1hy£8O% ) SRrétdbraiakadi et hyl
e 9 836 ngy

azodi car boxyl a at“room 35 1 enperatur sresul ting
m xture was st EFPBPH Gthyl ﬁ‘b‘Eﬁ%‘?e'Rlef‘@Pet.ﬁ%’ e ﬁ)oﬁi%tgggfr%%so%'

concentrat g, tiMpey\GrdXel résFesPAT1IFC0MOEsethpl aatakfr 1FPPTEBBLect ed to

silica gel col hr hyeeai1®dd CMeSEal int 72-73°C.
4- (5-chl oro- 2- ?ﬁ?%ﬁ'w 3&2‘5?25(32 eed & pofin

cyanophenoxy) butyl ]-2-(2-nethyl -1-i m dazol yl ) oxazole (650 ng) were
obt ai ned from ramphe|6 acet at e- hexane (1:1, 5 v/v) -eluted fraction. The
. : _ y
were recrystallizedphr 02CHL 08 Sorilvai-epyhieniie)-2-6( 25 ve pal e yel | ow
! i . P y
prisms (430, 0, 069), Nol110g 091 Bl od il kbiEanbi Y6 daltO mbrips! ure of
4- (4- (5- ch®r omeFPRT ahy L Ra2: _
4-hydroxybenzoate (320 mg). triphenylphosphine (551 mg)
and tetrahydrofuran (10 ml) was added dropwise a toluene
solution of diethyl azodicarboxylate (40%, 957 mg) at room
temperature, and the resulting mixture was stirred for 2
20 hours. After the reaction mixture was concentrated, the
residue was subjected to silica gel column chromatography,
and crystals of methyl 4-[4-[4-(5-chloro-2-thienyl)-2-
(2—methy1-1-imidazoly1)-5-oxazoly1]butoxy]benzoate (520
mg, 51%) were obtained from an ethyl acetate-hexane (1:1,
25 v/v)-eluted fraction. They were recrystallized from ethyl
acetate-isopropyl ether. Colorless prisms. Melting

point 111-112°C.

Example 7

30 "To a mixture of 4-(5-chloro-2-thienyl)-2-(2-
methyl-1-imidazolyl)-5-oxazolebutanol (500 mg), 4-
cyanophenol (192 mg), triphenylphosphine {505 mg) and
tetrahydrofuran (10 ml) was added dropwise a toluene
solution of diethyl azodicarboxylate (40%, 836 mg) at room

35 temperature, and the resulting mixture was stirred for 2
hours. After the reaction mixture was concentrated, the



met hyl -1 -i m dazol yl ) - 5-oxazol yl ] butyl nethanesul fonate (350 ng),

4- chi orophenol (259 ng), anhydrous potassium carbonate (276 ng) and

N, N- di met hywé ewmasazri de (5 ml) was stirred at 85-90 C for pér/ipidfosss: The
reaction mxture was 15 dituted with 100 mM of ethyl acetate, and the
resultant was washed with 100 m of watgr and dried over anhydrous
magnesi um sul fate. After the organic |ayer was concentrated, the residue
was subjected to silica gel . colum chromatography, and cr¥:stal s of 5-[4-(4

20 chl or ophenofyBaP§ A% sEBIcdHast 50 Ailicangs) colpgn chromatography,

met hyl - 1- i m dazeldycyrgstabs eoM—dSebnaonedzitmm)eishyh I(ac—:et at e- hexane I
1:1, v/ I s { e-i sopropy
Ciher to gi Se“@%f‘ébﬂ@{‘?%ﬂ@“r B chBLhy EE S T

25 Exanpl e 9 4530w d‘feé:eo?bﬁa’('@%ﬁFBF'o?}héﬁW)l ec?gamwmp(l
i m dazol yl ) 65- ofajebdhtitatehctBoB32 Theywmity tedrydtuindrplcrrone eny 2 28 9),-

tri phenyl phos de rl added

droval sg 2 topglec%gaeé ?éollgérﬁ)’f glgee% %I azg%%%&%g%é\?gfes%\ié@%%m%s g) at
room tenper at §6&) - alteitiag eedpti hP M4 F-e was stirred for 1 hour.. After
the reaction mxture was concentrated, the residue was subjected to silica
gel col um chr@%gggaﬁhy 35 and - crystal s of nethyl

4-[4-[4-(4-chl orophenyl)

met hyl - 1-i APdazol yI - ’Bl’s%rzeoﬂﬂ Poltokyy Patewrns thieayhd-81(344372 .

PCT/ JPO0/ 05681 me&byd bl aimiiadalym)ab - ekayd 1y Hivitiva- hexnareédlflonante/) - el ut ed

fraction and rqgg—,ysﬁ@gl |4ze(ghlf:§gh§/ngl (%gt&# |a%81§rd%§§% p‘g{%egl&n? give
col orl ess needl es tin e 10 To a
m xture of matﬁ?.'r n?ﬁe 827(64 |6‘P8p e]ﬁ- :)mezthylformamlde (5 ml) was
(2-methyl -1-i rrisaazvbylét 8562070184 RBubouys berpeateadtitth migrus8dvas
tetrahydrofsr aaifdPedlwitiefospdese dtagYAdetalte! dthe resultant was

washed with 100 ml of water and dried over anhydrous

magnesium sulfate. After the organic layer was

concentrated, the residue was subjected to silica gel

column chromatography, and crystals of 5-[4-(4-

20 chlorophenoxy)butyl]-4-(5-chloro-2-thienyl)-2-(2-
methyl-l-imidazolyl)oxazole were obtained from an ethyl
acetate-hexane (1l:1, v/v)-eluted fraction and
recrystallized from ethyl acetate-isopropyl ether to give
pale yellow prisms (175 mg, 50%). Melting point 81-82°C.

25
Example 9

To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolebutanol (3.32 g), methyl 4-
hydroxybenzoate (2.28 g), triphenylphosphine (3.93 g) and

30 tetrahydrofuran (50 ml) was added dropwise a toluene
solution of diethyl azodicarboxylate (40%, 6.53 g) at room
temperature, and the resulting mixture was stirred for 1
hour. After the reaction mixture was concentrated, the
residue was subjected to silica gel column chromatography,

35 and crystals of methyl 4-[4-[4-(4-chlorophenyl)-2-(2-
methyl-1-imidazolyl)-5-oxazolyl)butoxylbenzoate were



10 al um num hydride (76 ng) under ice-cooling, and the resulting m xture
was stirred for 1 hour. To the reaction mxture was carefully added 0.3 i
of water, mlm%gure was filtered, and the residue on gdiphirdssaar paper
was washed wth ethyl acetate. After the filtrate was concentrated 15 and
| sopropyl ether was added to the residue, crystals of

. 4-(4-chl orophenyl ) -5-[4-(4-hydroxynet h§/$ phenoxy) but yl ) -

2-(2-nmethyl -1-im dazol yl ) oxazole (750 ng, 86% were obtai ned.

Recryst al | i zat bprainednfaiohy hnacthyl aadedageopgkanet hbrl ga/&)celvtelss

i . Melti i nt - i ' ifsopiropiLhy |
E)1fl(zfn[s 4- (4- cLP%F%%%%#y%Q_ﬁzgggﬁstﬁqlEﬁ%&" Biny2 acétatelisopiroppllny

(2- et hyl - | - | npHee® 89 iyeoaleriesh SR eiehdodt 9 (B2¥s SYelting

t et r ahydr of ur apo{#® 196-1@8eicet hanol (10 m) was 25 added 15 m of a 1 N
aqueous sol%tion of sodi um hydroxide, and the resulting m xture was-
stirred at ©0-65 C for 3 hours. The reaction m xture was concentrated and
then diluted ®rampke 3®s aqueous solution of citric acid, and the resulting

pr eci p: tatfe was fi I'p@rfd.imrbedfvmeth}wattleﬂanﬁa-(Qﬂclalqrqnﬁe@drlt)ozgi ve
crystals of 4-[4-(4-chlqr. =Py 6. b te (930
. Lgalge‘ifl%m ;i_ &&gﬁgﬂ)?gﬁ 5-oxazolyl]butoxylbenzoate (

(2-methyl-1-im 0 0xazo but oxy] benzqi ¢ acid. .. Regr | 1ization
from t et rahydr nghead tetyaprdspfusepddo 'ﬁév%aigégfﬁegffdb?}%ﬁég(%i@ g, 51%.
Mel ting poigit 2idmPdh&l.hydiddaexampl eg )l nder0 1ce4670limy/ FFoh/Me691 66 A
mxture of 3- %égﬁifﬂ‘ﬁzﬂﬁﬂgﬁ?¥ |Was?s £ 2rfEd Bik-1 houil dagoklé)reaction

e

(713 gy ahhy BA¥TS AR CRERFULLY RAMARL0( S8L 5 YARSER, KA PHR ey o or mari e
(10 M) was 5 whirgiadeasdd3mnd00@ Fosidunonrthie fhitepearedagivashed was
poured into 10Q:5} &fnyPleetabd, Oxirtagt et vi1ltreitey wascesmtantr@ied n x 3).
-rl;cgr S;igggl gggaﬁéxjgpﬁfé?l\é\éé N3 Qaded) toPPHE Wik tlelt LAPsflr S Q¢ UM
'~ 4-(4-chlorophenyl)-5-[4-( 4-hydroxymethylphenoxy)butyl]-
2-(2-methyl-1l-imidazolyl)oxazole (750 mg, 86%) were
obtained. Recrystallization fromethyl acetate-isopropyl
ether gave colorless prisms. Melting point 106-107°C.
20
Example 11
To a mixture of methyl 4-[4-[4-( 4-chlorophenyl}-2-
(2-methyl-1-imidazolyl)-5 -oxazolyl]lbutoxylbenzoate
(1.86 g), tetrahydrofuran (20 m1) and ethanol (10 ml) was
25 added 15 ml of a 1 N aqueous solution of sodium hydroxide,
and the resulting mixture was stirredat 60-65° C for 3 hours.
The reaction mixture was concentrated and then diluted
with a 10% aqueous solution of citric acid, and the
resulting precipitate was filtered, washed with water and
30 air-dried to give crystals of 4-[4-(4-chlorophenyl)-2-
(2-methyl-1-imidazolyl)-5 -oxazolyl]butoxylbenzoic acid.
Recrystallization from tetrahydrofuran -isopropyl ether
gave colorless prisms (1.15 g, 51%). Melting point
214-216°C.
35
Example 12



(100 M), and dried over anhydrous magnesium sul fate. 10 After the organic
Iﬁyer }[I\B.S concentrgt ed, the residue was subjected to silica gel colum

chr omat ogr . crystals of ;

4- (4-chl orﬁ’ﬁ‘%ﬁv -2-(2-methyl -1-im dazol yl)-5-[ 3- PCTPOU/OSGH
(4-trifluoronethoxyphenoxy) propyl ] oxazol e were obtained froman ethyl

acet at e- hexane (1:1, v/v) -eluted fracti®h. 15 Recrystallization from ethyl
acetate-isopropyl ether gave pale yellow prisnms (594 ng, 612% . Melting
point 85-86 C. Examnphéxtidré ¢ x3-Ur4se (4-chlorophenyl)-2-(2-methyl-1-

of . 3-[4-(4-chl g Wy X
nmet hanesul fonat%“%%g%%&%f SK%‘ cya:}>fL I#eno?g(d‘é% lm&bnaacreoi%@%ﬂdgg;?%
carbonate (553 4thypifdveTRmatheRERhsn q‘Jorr?éI% Be n%‘hf‘?ﬁa‘r APad"a

85-90C for 2 haHshonkite (888 img)n amuxﬂunedﬂmtmdlfmd\ammde (M)Gnhl W@fs wat er
and extract ed WlfL eyl BEESRIE dot08 HbufS. ond) redBe1oh URDECuldNR 1aS
washed with a ueous ~sol utron sodi um h ro I d i 2) and
wat er (100 *m )pmmﬁ!i mt%éUBMO%Wﬁ$&F(ﬂI§i RbrRsh gf’% et he
organi c | ayer wagoE@icenB)at ethe bitgantsi ﬂamemaassubphedewlltlnoasﬂ 43 &a gel

col umm chr omat ogr aph a .
@ %s’ Eﬁggtfoﬁ/% enox%?igpy 1de (250 ml x 2) and water

(4-chl or ophenyl ano

met hyl -1 -i mi daz6164 )'@x)azépé GE?—%do‘b‘{%H rf’éﬂ‘YFFBHFa agRegium LAt -heoxane
é éLhér \é; x)e fﬁp;lt gfitézf [%tgkl éFganikeaaysiatds zancentfated etthel ragddue adssopr opyl
SR G el ey e

chl or op PIRBPAYY ! = I'
met hanesul f onat e4(ﬂriﬁxg:)r,omet&hbzyﬁhemwrmﬁoplmﬂenekﬂ@a@e#@)tﬂm ous
potassi um car bgP%ﬁ f Or%%ﬁﬁﬂgacéé%éiﬂ&x%@thyifW/Wﬁ%dﬁtéaofﬂétm& 5

stirred at 85-9 our s 1%'tylon m, Xt yre _wa

(100 n) antP extReggwstatilifating Erops aceir o 1s§:p§?§ylr%qi G dyl O vater

he or gani c | ayer
vvaz wa;shed W t hpalé.yelNowaptbsns (S6KUNG orb 13) .s Me LAY BPAREARS (8 G x g)
and wat er

Example 13
A mixture of 3-[4-(4-chlorophenyl)-2-(2-methyl-1-
20 imidazolyl)-5-oxazolyl]lpropyl methanesulfonate (800 mg),
4-cyanophenol (477 mg), anhydrous potassium carbonate (553
mg) and N,N-dimethylformamide (10 ml) was stirred at
85-90° C for 2 hours. The reaction mixture was poured into
100 ml of water and extracted with ethyl acetate (100 ml
25 x 3). The organic layer was washed with a 0.5 N aqueous
solution of sodium hydroxide (50 ml x 2) and water (100 ml)
and dried over anhydrous magnesium sulfate. After the
organic layer was concentrated, the residue was subjected
to silica gel column chromatography. and crystals of 4-
30 (4-chlorophenyl)-5-[3-(4-cyanophenoxy)propyl]-2- ('2 -
methyl-1-imidazolyl)oxazole were obtained from an ethyl
acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from ethyl acetate-isopropyl ether gave
pale yellow prisms (700 mg, 84%). Melting point 93-94°C
35
Example 14



(100 mM) and dried over anhydrous magnesi um sulfate. After 10 the organic
| ayer was concentrated, the residue was subjected to silica gel colum

chr omat ogr syownadpd crystals of

4-(4-chl orophenyl ) - 2- (2-met hyl - | -i mi dazol yl)-5-[3- (4- ©C Areses:
trifluoronethyl phenoxy) propyl ] oxazol e wg e obtained from an ethyl

acet at e- hexane (3:2, v/v)-eluted fracti 15 Recrystallization fromethyl -

acet at e-i sopr opyl et her gave pale yell ow prisnms (299 ng, 24% . Melting
point 80-82 C. BEfafprdurs 6 -'érM%ﬁuﬁ%leronhesyém&@-mnmnw) 2- (2- 20

met hyl -1 -im daﬂﬁqdz)olsr-loxazaksMﬂ@robiriQnMan&ulfﬁhﬁQéYWWb)( 124 ny),

tri butyi phosph 1 a ofu S add d dropw se a
t ol uene sol utzllglﬁrgtagé gﬂktﬁgg%ﬁ%lwc’:lapégéyf"g & ?’i /‘{d‘;&fspr?ﬁ?sﬁ YPoom

t enper at ur e, aEFFtF‘%qP@tleeﬁél’ﬁl'?ﬂg) @ndt Ny - dire Wi ifiormandde 1A @ Hillowas. After
the reacti &N nétdntea wsem@tbﬁtzedwu&he TS rddet Y68 miktueel §dst 0 silica

gel( 5C8Lrgpocgrgﬁ¥&é %{ﬁg%ﬁe%ﬂﬁ‘br%ﬂ %Lé extracted with ethyl acetate
i m dazol yl ) - 5- {3 mlyxt ﬁbxyﬂﬁenexgytpmpmﬂegxazel wagked widit al ped ¥rom an

et hyl acet at e-digedne §d1dtiol B¥- é&ditxﬁdnﬁ@réiﬂé I(QB mﬂRﬁ‘:CﬁC'%ir ol fhg&tion from

gtlhél2 c:acet at %HW?%%@S?@' grlgmqq_‘rl sm; eos iﬁ(%"%ﬁ ti ng poi nt

t hi enyl ) - 39ox 335 eF5dRrRABalAYST W5 @)’ncﬁbﬁﬁ%ﬂ?@a Zihec resigae \gf}s and acetic
Zg' d ]£|30 m]c ) wanjetiteaas yujlbah@atl cammmdﬁfomatw}félf’l{ylﬁécf’ éa]fso(?/ 0ﬁ681
reflux for 0 t ilte and t he

filtrate was cog)fn?ex#rg%[gdréﬂ?ﬁeqﬂg EB %E r1ut ed’dazoﬁ'ﬁgio% of a
sat ur at ed aque‘dl1§r§Si'-B?F‘b‘FP'3¥Y]§6‘GPBﬁY)Hmlbbléﬁ‘wlﬁoﬁﬁte, Ohﬁmﬁr@d ract ed
with ethyl acdirameagStiylvhcetdie-Héwane §302C VAayPleMRASdIE L6 LUES

anhydrOUS15”39R@éﬁ&ﬂ&fﬂﬁoﬁ'ﬂ&fﬁﬂm@?&?&@éfétﬂ%&% gh eth%L W?ﬁ%v% of —an

oil. This oi uran (10 m was added

orniual 1y 11 ¢ RALR S LRTRERLADA 1R 32724’“ Melting point 80-52°

Example 15
To a mixi:ure of 4-(5-chloro-2-thienyl)-2-(2-

20 methyl-l-imidazolyl)-5-oxazolebutanol (170 mg), 2-
methoxyphenol (124 mg), tributylphosphine (202 mg) and
tetrahydrofuran (5 ml) was added dropwise a toluene
solution of diethyl azodiéarboxylate (40%, 435 mg) at room
temperature, and the result:i.dg mixture was stirréd for 14

25 hours. After the reaction mixture was concentrated, the
residue was subjected to silica gel column chromatography,
and crystals of 4-(5-chloro-2-thienyl)-2-(2-methyl-1-
imidazolyl)-5-[3-(2-methoxyphenoxy)propyl)oxazole were
obtained from an ethyl acetate-hexane (1:1, v/v)-eluted

30 fraction. Recrystallization from ethyl acetate-hexane
gave colorless prisms (64 mg, 29%). Melting point 81-82°C.

Example 16
A mixture of ethyl 2-chloro-4-(5-chloro-2- .
35 thienyl)-5—oXaz_olebutanoate (1.50 g), powdered zinc (4.50
g) and acetic acid (30 ml) was stirred with heating under




ng) under ice-cooling, and the resulting m xture was 10 stirred for 1 hour.
Water (0.5 m) was carefully added to the reaction m xture, the resulting
m xture wasyd ddifaghred, and the residue on the filter pap hed with
ethyl acetate. The filtrate was concentrated to give 4- ?ETMIO%?

chl oro- 2-t hi enyl ) - 5- oxazol ebut anol as an_oil (800 ng. 15 69% . NWVR(CDC13)
S1.5-1.9 (5H, m, 2.91 (2H, t, J=7.0 | )3 3.69 (2H, t, J=6 Hz), 6.89(1H,
d, J=3.5 Hz), 7.05(1H, d, J=3.5 Hz), 7.76 (iH S) 20 Exanple 17 To a

m xture of 4- (Seéh%fer}MWMyEpeanseiabbeellgm-temgll WagODL pred of £,

(21(r)n9tT1 h?xyphenohnakm f@l)trat@vhféﬂb&h@&@ﬁﬂilh‘iét@ (’i!h%&gﬁhdﬁaq\rése&{ﬁm’éﬁ of uran
was pw se a toluene sol ution o

azodi car boxy!l af"e%€4gé/& r%ﬂ é’% &) SBFUF3bRT (AFHFE S FPAY tgﬂﬁ ?ﬂesoqjégrhl ting

m xture was st hvdseg¢mcarbepate, Aambremhrecte@autl@rehhym acetabks (50

concentrateg, miexrepi dtrﬁewaﬁgaﬁitbj whg athé&amsa@f &ftlydFdus
chr omat ogr aphy

h 2
met hoxyphenoxyS"Bﬂ??/ﬂ'ifS‘(%?&%gkﬁ/ain% If'ﬁ‘g %“s‘“%?%&gl t?@’b"e g l839HAE from an
et hyl acet at e- ARyadde (This ol waslisselved anmeanrahmﬁﬁéﬂiﬁﬂ)monﬂ 2.0 (4H,

m, 2.96 (2H, %o winchOwsE hdded éﬁdﬁéll%)liﬁlﬁﬁn Siﬁiniﬁwn‘ilg@
6. 85- 6. 95(5H, WO 01114372

35 (1H
PCTI JP00105681nB%9um%fa g’ é‘li& ?dx?’lf? “}ﬁ r&sl‘i'}lzgggb?'bﬁ';%e (A% hl or o- 2-
t hi ophencamonyt}vm%rfs?ﬂ-‘el (hPU4:6 ghaterhi(@ubael X @asscapefanidy sffedidio (10 )

was sti rrgd WIt R:ﬁehﬁeﬁidt%nurﬁﬁlguf@f kHY zféiyulitl%ghﬁibt&ﬁer %srfﬂﬁ% mlégu:ﬂe
s B el o And ihdregh ot g PO 3580 VAL TR WEERI G100 ™
concentrat ed téch%@e 1. ZDGgféltJ@P%Ma@wcgabﬁutramé todive wagSdi ssol ved in
acetic acid (26hnbye-2-aHifeingll )WBSoxazolebutanol as an oil (800 mg.
15 69%).
NMR(CDC1,) 6 : 1.5-1.9 (5H, m), 2.91 (2H, t, J=7.0 Hz), 3.69
(2H, t, J=6 Hz), 6.89(1H, 4, J=3.5 Hz), 7.05(1H, d, J=3.5
Hz), 7.76 (1H,s)

20 Example 17
To a mixture of 4-(5-chloro-2-thienyl)-5-
oxazolebutanol (800 mg), 2-methoxyphenol (770 mg),
tributylphosphine (1.24 g) and tetrahydrofuran (10 ml) was
added dropwise a toluene solution of diethyl

25 azodicarboxylate (40%, 2.61 g) at room temperature, and the
resulting mixture was stirred for 1 hour. After the .
reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and 4-
{5-chloro-2-thienyl)-5-[4-(2-

30 methoxyphenoxy)butyl]loxazole was obtained as an oil (420
mg, 37%) from an ethyl acetate-hexane (1:4, v/v)-eluted
fraction.

NMR(CDC1,) 0 : 1.8-2.0 (4H, m), 2.96 (2H, t, J=7.0 Hz),
3.85(3H, s), 4.05 (2H, t, J=6 Hz), 6.85-6.95(5H, m), 7.04
35 (1H, 4, J=4.5 Hz), 7.76 (1H, s) -



10 added 2.5-di met hoxytetrahydrofuran (518 ng). The mixture was stirred
with heating under reflux for 1 hour. The reaction mxture was diluted
with a 10%gpHAHs sol ution of sodium hydrogen carbonatwcsbtisedi) and
extracted with ethyl acetate (100 m x 2). The organic layer was dried 15
over anhydrous magnesi um sul fate and then concentrated to give 1.40 g of a
yellow oil. This oil was dissolved in ?%trahydrofuran (10 m), to which
was added gradually [ithium alum num hydride (152 ng) under ice-cooling.
The mxture wesampie rldd for 1 hour. Water (0.5 m) was 20.carefully added

to the reaction m X 4@ eurleofCethyl rsgbﬁanﬁtsnesvmmrdiw ed and the
residue on the filter paper iﬁ. Sl 3ot ;lltrate
was concent raF%HWPI&F’U’r"‘\Fé’WYéS/aﬁl%‘fa? 3@” F%v?)dl tf] cf'g{; 31 xtaﬁr %F this oil
(1.08 g), 2- rreé’onayqn’hdn@l mlYAmsnglireed mitbuheabing wades yafbux é?rand
; gg I ahydr of u %Lg%%d ) Tgésre@&ﬁ% ﬁlk%f'@%é‘iidﬁ&'bﬂnlﬁfo digd lmtl of

| car boxyl at e o . erattgr & q_ they regybting
mxture was sYRERRPTDHPXITAG mﬁf@% ﬁlo ure®as
concentr at ed, bhgammlthmnas me@pvdrtaﬁl@dﬂ% gégne%@-"&cﬂq}ﬁﬁ
chr omat Ography :ﬁéé&?ﬁﬁ' ted Of;o4g:(v'?_§ thaer -8f a yellow solid. This

t hi enyl) - 5- [4- - henoxy) but y th
from an et hyl aeé%%t‘&as SRV %%L a\?}a’\tf'i ﬁf‘io‘r %lbl o*r:lgzv&h%r ;\’g’t%gl f)lth:![ Pgﬁ
from et hyl 1@cehaaed rzeﬁauemgmm:mmca}wﬂrgﬁnpw s(#és(%h nghe ;i x4uTeep

overal |l yield 0
70 Exampl e 1 gﬁ%s/() stifrdd W4 B hahtix?g Aifded Hef1iR ﬁ&mm&cmu&om 05651

t f
i m dazol yl ) -5- 6?3‘2’6?“3%;;'85%% P ‘(’ Jhl;m %rQB{';? 10%2 %afou;;omtion
tributyl phosphbfies¢@Don ﬂgﬂraeént@aﬂmﬁo{ E?%ﬁ“@y@fé AT %eda&r%%a dr opwi se
a tol uene sol Utatﬁ?loéc&htﬁéﬁxlmoampd& @AI.boKyé aryepdRYilaged wap datiedoom

tenperatu d I
reaction :T&§t 3g¥eﬁ/a%“ (Szglﬁttlng e? ﬁhé&}%‘%ﬁe %Tnhr l?éh Bhodnbitifea Ao er the

give 1.40 g of a yellow oil. s Oll was dissolved in
tetrahydrofuran (10 ml), to which was added gradually
1ithium aluminum hydride (152 mg) under ice-cooling. The
mixture was stirred for 1 hour. Water (0.5 ml) was

20 carefully added to the reaction mixture, the resulting
mixture was filtered, and the residue on the filter paper
was washed with ethyl acetate. The filtrate was
concentrated to give 1.08 g of a yellow oil. To a mixture
of this oil (1.08 g), 2-methoxyphenol (745 mg),

25 tributylphosphine (1.20 g) and tetrahydrofuran (20 ml) was
added a toluene solution of diethyl azodicarboxylate (40%,
2.61 g) at room temperature, and the resulting mixture was
stirred for 1 hour. After the reaction mixture was
concentrated, the residue was subjected to silica gel

30 column chromatography, and crystals of 4-(5-chloxro-2-
thienyl)-5-[4-(2 -methoxyphenoxy)butyl]-2-(1-
pyrrolyl)thiazole were obtained from an ethyl acetate-
hexane (1:4, v/v)-eluted fraction. Recrystallization
from ethyl acetate-hexane gave pale yellow prisms (584 mg,

35 4-step overall yield 32%). Melting point 77-78°C.

¥



subj ected to silica gel colum chromatography, and crystals 10 of
4- (4-chl orophenyl )-2-(1-im dazol yl)-5-[3-(2- nethoxyphenoxy) propyl ] oxazol e

(272 my, 3480 eiaEH Obtained : from an ethyl acetate-hexangchhpobrososhV)
-eluted fraction. Recrystallization from ethyl acetate-hexane gave

colorless prisns. Melting point 109- 110% 15 Exanple 20 A m xture of
4- (4-chl orophenyl)-2-(1-pyrazolyl)-5 gzolepropanol (1.02 9g),

2- met hoxyphenol (1.20 g), cyanonethyl enetributyl phosphorane (2.0 g,
produced by ZOE¥6N9beKH%e|) and tetrahydrofuran (20 ml) was stirred in a

ni trogen atnospher er@ta 4xdoeel 08 4- h@%hlcﬁfd;ﬁfenty'lg 2Leaction m xture was

concentrated he.res e Was ect ed gel
chr omat ography,g' gﬂ 4’% a?xaﬁf"ldei’r"l’an° (€80 n a3, 9%- megLOXYPhenol

4- (4- chl or opheh$PP-rég ) .3 tr2buty hehggpiuimex  BOPopy) Jar@ 28trahydrofuran

(1-pyrazol y$) 0Xagohe) (wwaaaeafié%pmee aORbeh8kE Sd1u0id oft Byétnyl
acet at e- hexane

: | ut R stal l t
acet one- hexane? 83%" l?oézy);%ltlfg’ %%r?s% gql\%tf Fsﬁlra Bﬁ%ﬁfg g§é28‘4’é8}ﬁ) Exanpl e
21 A nmixture ofesuliindg)mipdpirenyay- gtin¥ed 11 hour. After the
triazol-1-yl)-3eax8Z6n qar:ﬁﬂ&eohaéOcéac&}trgrewettheX¥eE§aﬁé w290 ),

cyanonet hyl enet r but yl os orane (1. roduce 35 Tok 0 Kasei) and
t et r ahydr of ur afi® %’iﬁc%‘?gﬂ/g 's‘f’?ﬂe&ac?]ﬁmgpﬂ?ﬁp W%tdﬁ?ai’?‘gfosﬁﬂije?’éy t2¥ss_ 60C for
1 hour. Afler ple4WW hlrdpReRZY) IPO0L OBEBIRZOAY)edclBol2ni xt ure was
concentr at ed, hBEhéﬁﬁbliBiﬁM§ro?&lbl 8xdLshd Q29blg,2388) WwedlelPtainea

chr omat ography nd_ cryst
4- (4-chl oropheny r%?‘ Xy&?étﬁg)?yfbrbpyqﬁv)z eluted fraction.

(1H1,2,4-tri zoReqrﬁg%ZéFéOQSS@wg% hyyAyposdage ohexime (a7 e rom an et hyl
acet at e- hexanechloBlesd \Hrishut eddr Gl PdintRecoyBi@ ¢ zation from

acet one- hexgne gave pale yellow prisms. Mlting point 106-107C. Exanple 22
Example 20
A mixture of 4-(4-chlorophenyl)-2-(1-pyrazolyl)-5-

oxazoiepropanol (1.02 g), 2-methoxyphenol (1.20 g),
cyanomethylenetributylphosphorane (2.0 g, produced by

20 Tokyo Kasei) and tetrahydrofuran (20 ml) was stirred in a
nitrogen atmosphere at 40-45°C for 1 hour. After the
reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4-{4-chlorophenyl)-5-[3~(2-methoxyphenoxy)propyl]-2-

25 (l-pyrazolyl)oxazole (702 mg, 51%) were obtained from an
ethyl acetate-héxane (1:2, v/v)-eluted fraction.
Recrystallization from acetone-hexane gave pale yellow
prisms. Melting point 103-104°C

30 Example 21
A mixture of 4-(4- chlorophenyl) -2-(1H-1,2,4-
triazol-1-yl)-5-oxazolepropanol (0.61 g)., 2-
methoxyphenol (500 mg),
cyanomethylenetributylphosphorane (1.00 g, produced by
35 Tokyo Kasei) and tetrahydrofuran (10 ml)'was stirred in a
nitrogen atmosphere at 55-60°C for 1 hour. After the



10 A m xture of ethyl 5-bronop-5-(4- chlorobenzoyl)valerate (17.4 g),
thiourea (4.57 g) and ethanol (50 m) was stirred with heating under ref
lux for 2wQhsssz The reaction mxture was poured into wetrapeodd nl) and
extracted with ethyl acetate (200 mMl x 2). The 15 organic |ayer was dried
over anhydrous magnesium sulfate and cgncentrated. The resi due was
recrystallized from ethanol to give et'ﬁ:kll 2- am no- 4- (4-chl or ophenyl) - 5-

t hi azol ebut anoate (14.6 g, 85% as pale yellow prisnms. Melting point
114-115C. 20 Exreagtiom hikgugenvas wanaghtrated. 2ther resifiue4wagl or ophenyl ) -

acetonitrile (Baaqotad B0l Lcd QB ot R B e )
acetonitrile a 0 e - nitrite g
under i ce-cool Phet~ é\%‘%ﬁEQ’gﬁg )c%fl!g[sjﬁi(éf U?gﬁ'\?\ﬁéplig%/ PIETIP y%é(’)%n'

tenperat ure fo(liR-1 ur-£riZhe-1entldmzodext rmgassifouvere obtainader (200
m) and exjrapise af bEnfi WdetdtRLALRaNd 0O Y, ¥/9)-eThEed EdaREEonl aYEr Was

dried over anhydrous magnem um sul fate gnd 0 concentrat erdL. The, resi due was
subjected to sikeTEYsFetlizariom b AGe @?3‘3‘?\??%6’%’%8? 8V\?%f+°v( 6. 00 Q)
was obtai ned prismsan MehvinggetimtelRexd0E ¢.1: 4, v/v)-eluted fraction. To
a mxture of this oil (6.00 g), 2- nmethylimdazole (3.00 g) and N,

N-di methylf ormam de (20 m) 35 was added gradual |y sodi um hydride (60%in
oil, 1.0 g) unerEAmP L& 22000 | ng, and the resulting m xture was stirred at WO
01/ 14372 POI/ JPOQ G6aEkturg ¢f 0etlROC S-bromohduf4- The' reaction.-mi xture was

gﬁ“red Into l“@ﬁf‘&r&b’&%ghbvaﬂ&@e@ L(al@t.ﬁdg‘)“.tﬁhﬁé&béa a(qaltsatg)(a&@ [nh X 3).
concentrat ed, SRS ARQThL $8, BEDRC “iEp Jaf i, Thast asaiaf BEx ! e
chr omat ogr aphy? howtset hihe reastien|mizgrenyas poured dphg waterm{ad9ol yl ) - 5-
t hi azol ebut anogi p 4t X teac288)wi@s <tbiyai Bedtate (300 hawx a)l frem an et hyl
acetate- hef%aneox('é‘a:n]ic \i/a\{r)aievlvég edqried over anhydrous magnesium sulfate
and concentrated. The residue was recrystallized from
ethanol to give ethyl 2-amino-4-(4-chlorophenyl)-5-
thiazolebutancate (14.6 g, 85%) as pale yellow prisms.
Melting point 114-115°C.
20
Example 23 : .

To a mixture of ethyl 2-amino-4-(4-chlorophenyl)-
5-thiazolebutanoate (6.50 g), anhydrous cupric chloride
(4.03 g) and acetonitrile (5.0 ml) was added dropwise

25 tert-butyl nitrite (3.09 g) under ice-cooling, and the
resulting mixture was stirred at room temperature for 2
hours. The reaction mixture was poured into water (200 ml)
and extracted with ethyl acetate (100 ml x 2). The organic
layer was dried over anhydrous magnesium sulfate and

30 concentrated. The residue was subjected to silica gel
column chromatography, and a yellow oil (6.00 g} was
obtained from an ethyl acetate-hexane (1:4, v/v)-eluted
fraction. To a mixture of this oil (6.00 g), 2-
méthylimidazole (3.00 g) and N,N-dimethylformamide (20 ml)

35 was added gradually sodium hydride (60% in 0il, 1.0 g) under
ice-cooling, and the resulting mixture was stirred at



fraction. 10 NVR(CDC13) 8 : 1.24 (3H, t, J = 7Hz), 1.95-2.15 (2H, m), 2.40
(2H, t, J = 7Hz), 2.71 (3H,s), 3.00 (2H t, J = 7Hz), 4.12 (2H, q, J =7

Hz), 7.01 @ddbuds72) = 1.5 Hz), 7.35 (1H d, J = 1.5 Hz) pef d J =
8.5 Hz), 7.58 (2H, d, J = 8.5 Hz) 15 Exanple 24 Ethyl '© bt

4- (4- chlorophenyl) 2 (2 nethyl-l- I m dazgl yl ) - 5-t hi azol ebut anoate (2. 00 Q)
was dissolved in of tetrahydrofuran, to which was added gradually 20

l'ithiumalum nb{mih?\:gél de (195 ng) under ice-cooling. The resulting mxture
was stirred fo EdoNE -5 e TeagtienMAKLRrG vagdarned it r eact i on

m xture, the rwateri(Rpo ml)tand® exazsabtbdoaith etngltdeetard queoom t-he filter
gfggrcrygtsay?bfd riel ol c 965 Wigs Wit eld bULA dintols AEGRESLT °¢ 1
(2-methyl -1 -i Wﬂﬁfﬁé?lﬂn%tf‘ﬁ?a‘i@}%}?ﬁ&ﬁ (thogrepidpegyas Rekejeaten | i zation
from et hyl @cetatsihbsanelgestupal éhromedtcyraphys Tand Mty Do -AQi-nt 98- 99C.
30 Exanpl e 25 f - met hyl -1 -

i m dazol yl ) - 5- gﬁlgréﬁﬁ% ]S % ? lé t}r%%qczllm%oxyp%e ol (434 nmgy),

tributyl phosphFpka Oaﬁa 2¢9%19,dR8RIrues qutmimey assa avrlddwdr opwi se

a tol uene sol uoibnfnfm careteltyxm%caz@wwmw(at@ (4999 -hixedd) at room
tenperature, apd,tffpnresulting mxture was stirred for 1 hour. After the

WO 01/ 14372 PCI/ JPOO/ 056 1 73 reaction m xture was concentrated, the
resi due wa® SYRERG) 1 8 51134 63Belt - cbF (#HE Joht Rfxt2odBab?i, mAn@ .Alyst al s
(()fz 4-(;1-?:h: oroﬁnyﬂ )|J;3- R;Hz()zlmhqmﬁpbenoxy%d);(mql ,1t2-9 = 7HZ), 4.12

met hyl - | -i zQJ yly L e e @ptag n y
acet at e- hexane (_1 Qis v Z’fzﬁt edV\?%a(cftg?ozr%lI Recrcg;l%ql'l za{”{'] qu‘ &
acet one- hexane® gave p'i?)e Jeft OW oA sirE 8395 %y, 5?%(2%Idt.| Ag Bobnt

105- 107C. Exdigl e 26
15

Example 24
Ethyl 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-thiazolebutanoate (2.00 g) was dissolved in
20 ml of tetrahydrofuran, to which was added gradnally
20 lithium aluminum hydride (195 mg) under ice-cooling. The
resulting mixture was stirred for 1 hour. Water (0.5 ml)
was carefully added to the reaction mi'xture, the resulting
mixture was filtered, and the residue on the filter paper
was washed with ethyl acetate. The filtrate was
25 concentrated to give crystals of 4-(4-chlorophenyl)-2-
(2-methyl-1-imidazolyl)-5-thiazolebutanol (1.28 g, 72%).
Recrystallization from ethyl. acetate-hexane gave pale
Yellow prisms. Melting point 98-99°C

3¢ Example 25
To a mixture of 4-(4-chlorophenyl)—2-(2-methy1-1—
imidazolyl)-5-thiazolebutanol (606 mg), 2-methoxyphenol
(434 mg), tributylphosphine (707 mg) and tetrahydrofuran
{20 ml) was added dropwise a toluene solution of diethyl
35 azodicarboxylate (40%, 1.52 g) at room temperature, and the
resulting mixture was stirred for 1 hour. After the



10 To a m xture of 4-(4-chlorophenyl)-2-(2-nethyll-

I m dazol yl )-5-thi azol ebut anol (348 ng), 2-cyanophenol (238 ny),

tributyl phosp b%2(404 ng) and tetrahydrofuran (10 nl)

1,1 -(azodi carbonyl ) di pi peridine (504 ng) at roomtenperature, and the
resulting mxture was 15 stirred at 60-70C for 1 hour. After the reaction .
m xture was concentrated, the residue was subjected to silica gel colum
chromat ogr aphy. and crystal s of 4-(4-

chl or opheny| ) - Bedat ion JxkupRcTR% JMASAtEaseds the xpsidue was _
1-im dazol yl )tgaﬁié&ﬁm 81i0béaigae &olummanrosritpbraphyc endorysitaled |

f ti R Q abe vyel |l ow
b s (193 ooy (4-RaeRPpabarl ) EE ReehBmtaty BR2E V2 e o
4- (4-chl or ophe(1¥+rye1213(12~44rémﬁgﬁz?lﬂr)rﬁlﬂéz"8|1?l }’eBeo‘%%%iiq?ﬁ' &F8MoPR( 635 ny),
2-cyanophenpl o{/P dBbtatehBiayé pfSphivie) -808ted) et itoa.r ahydr of ur an
(15 ml) was agﬁgc et GARTLE PN AU IRk HhE Cgdve Hhaleduoro0m

t enper at ure, 0-70 Cfor 1
hour. After thprismst(39F moxt él’é) w1t dRg PRIk e’d’s'tlﬁg Fe3| due was

subj ected to 5| lica gel colum chromatography, and crystals of 4-(4-

chl or ophenyl) - %’W%z 6yanophenoxy) propyl]-2-(2-nethyl -
1- |mdazolyl)o§§ VT e obtained from an et hyl 35 acetat -hexane (1:1,
viv)-elutemofracti die a mdetypsearti4uks-sHIOrORPEREL b (& %‘Hg’ﬁ et her gave

pal e WO.01/ 14311%1&’5%135&)0/5&55&&zombmdm(pnssmg)(@kmoml Mel ting

t 136-137C | o& ofuFan? 5
B;Irlndl nyl sul faﬁ???x o'x%%? 0?,({2#?&"396%4%4)45&3 rflr{mx enol §250 ny) ,
tri butyl phosphi(&e l(lhbm%ﬁg)adéﬁ& ptr 8HY lgf nedddd?y, 1 -
(azodi car bonyl ygh paPerdch tempeatune, and dhe u:eﬁpétammrneixt\mﬁ!dwﬁﬁe

resulting g%Xt #'i:?r S 66166 d ebrl Rour. Affier &k HBactean niktulext ure was
concentral was ééﬁgentraﬁgd the residue was subjected to silica gel
column chromatography. and crystals of 4- (4-
chlorophenyl)-5-[4-(2-cyanophenoxy)buty1]-2-(2-methyl—
1-imidazolyl)thiazole were obtained from an ethyl
20 acetate-eluted fraction. Recrystallization from
acetone-diethylethergavepaleyellowprisms(193mg,43%).

Melting point 109-110°C.

Example 27

25 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (635 mg). 2-cyanophenol
(479 mg), tributylphosphine (808 mg) and tetrahydrofuran
(15 ml) was added 1,1'-(azodicarbonyl)dipiperidine (1.08
g) at room temperature, and the resulting mixture was

30 stirred at 60-70°C for 1 hour. After the reaction mixture
was concentrated, the residue was subjected to silica gel
column chromatography, and crystals of 4-(4-
chlorophenyl)-5-[3-(2-cyanophenoxy)propyl]-2-(2-methy1-
1-imidazolyl)oxazole were obtained from an ethyl

35 acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from acetone-isopropyl ether gave pale



subjected to silica gel colum chromatography, and 4-
(4-chl orophenyl ) - 5-[ 3- ( 2- net hoxyphenoxy) propyl ] - 2- (2-
pyri dyl sul kapwliug»sazol e was obtained as an oil (251 ng, peFAPoofesaam an et hyl
acet at e- hexane (1:4, v/v)-eluted 15 fraction NMR(.CDC13) S : 2.20-2.35 (2H,

m, 3.17 (2H, t, J = 7Hz), 3.84 (3H,s), = 05 (2H, t, J = 7Hz), 6.80-7.00
(4Hrr)710 720(1Hrr)725740(ﬁ—| 755765(3Hrr)8.44
(1H, d, 3 4 Hz) 20 Exanple 29 A mi xture of met h .

2- chl or o- 4- (4 oeldPEpRERSMS - B7Tof@20 PR opiMsHAEe9( 20106 y36-137

2- mer capt opyri m di ne (819 ng), anhydrous potassi um carbonate (1 10 g) and
N, N 25 di methyICE{lﬁ 25 (10 M) was heated to 100-110C and stirred for 4
hours. The reactORHi &ture was poured into water (100 m) and extracted
with ethyl acetate [F208 mixtyre 2>)f. 4TH&- 6?@%\?@%@9@1’%@ dried over

anhydr ous mgnwﬂa&nﬁmbﬁﬁ&ﬁmst-bezazemapﬁwau&nect 3dohegnesiadue was

subjected 30 to lic el r y

chl or ophenyl ) - e?% ap%'%'} @ésgdﬁgén %3:1{389%%}@’5} h%%%plr(%hgt lggﬁlaén%bt ai ned
as a yell ow oi Ite(trahidgofw (lfor @ﬁq)awaét a9de@ cktBie- hexane (1:4,

viv)-el uted fraGzoadcarbbiy e@:ldanzg( E{O?Hng) at)réon Hk)npe&aﬁﬁréZH t , J

7 ngz %2H35d3 ?7_%% HE?“’%’%’% ('Qﬁtt"ﬁe wag Hﬁfa‘1)—1|z‘““)r"“iv\%> %2? ﬂt‘g’fzJP_ ?ﬁ%oo/ 05681

75 Exanpl 4030 thst Fpeachien- mﬁ@mmpynge{l?ated the residue was
pyri mhd:]I ny:c 3$;f§iuﬁ|e}:t5doﬁazﬁpﬁa3lydln&bﬂuﬁnﬂ dir §ha ttirapht, Saﬁhval-:i in
hydr 1 d (100 oyt aeropaefr it 2 REC e AR e op T AT 1T OO
1 hour. \Water (uyrzidmlfuaﬁénzh}%qﬂq a'aaeabf-%lrt% 3o as odd fRREUPS:  the
-resul ting m xtsws) Faemfl aht €rlegl, avutatleeheraneluEl on tvyer) -2Qutkedt er paper
was washed \gtt'heétcja{ acet ate. After the
NMR(CDC1,) 60:2.20-2.35(2H, m), 3.17 (2H, t, J=7Hz), 3.84
(3H,s), 4.05 (2H, t, J = 7Hz), 6.80-7.00 (4H, m), 7.10-
7.20(1H, m), 7.25-7.40 (3H, m), 7.55-7.65 (3H, m), 8.44 (1H,
d, J = 4 Hz)
20
Example 29
A mixture of methyl 2-chloro-4-(4-chlorophenyl)-5-
oxazolepropionate (2.00 g), 2-mercaptopyrimidine (819 mg),
anhydrous potassium carbonate (1.10 g) and N,N-
25 dimethylformamide (10 ml) was heated to 100-110°C and
stirred for 4 hours. The reaction mixture was poured into
water (100 ml) and extracted with ethyl acetate (100 ml x
2). The organic layer was dried over anhydrous magnesium
sulfate and then concentrated, the residue was subjected
30 to silica gel column chromatography, and methyl 4-(4-
chlorophenyl)-2-(2-pyrimidinylsulfanyl)-5-
oxazolepropionate was obtained asayellowoil (1.42 g, 57%)
from an ethyl acetate-hexane (1:4, v/v)-eluted fraction.
NMR(CDC1,) 6: 2.79 (2H, t, J = 7Hz), 3.30 (2H, t, J = 7Hz),
35 3.67 (3H,s), 7.08 (1H, t, J = 5Hz), 7.41 (2H, 4, J = 8.5
Hz), 7.68 (2H, d, J = 8.5 Hz), 7.53 (2H, 4, J = S5Hz)}.



filtrate was concentrated, the residue was subjected to silica gel colum
chromat ogr aphy, and crystals of 4-(4-

chl or ophenwg mAaf72- pyri m di nyl sul fanyl ) -5- oxazol epr opanghr#deesiot ai ned
froman ethyl acetate-hexane 15 (1:1, v/v)-eluted fraction.
Recrystallization from acetone-i sopropéé et her gave pale yellow prisns
(210 nmg, 239%. Melting point 99-101C. anple 31 20 To a m xture of

2- (2-pyrimdinyl sul fanyl)-4-(4- chl orophenyl)-5-o0xazol epropanol (174 ny),

2- nmet hoxyphenol (124 ng), tributyl phosphine (202 ng) and tetrahydrofuran
(5 M) was addesample -3d azodi car bonyl ) di pi peri di ne (252 ng) at room :
tenperature, 25 an resyltif ] & Wwas,stirred for 1 hour. After
the reaction m xt u(r:igé&sl ?o 3elﬁ??%€ae%%e%9ﬁgv?e§|§due was subjected to silica
gel col urm chr pyainitinnhsulfanyy) -5-oxazolepropionate (1.42 g) was

(4-chl g_r Oplrzen%/?).sé?i@ed anlrr_ebhiaaayfdmm hp(l)oyrﬁj)'._z“t(o(zwhich was, addg&) f

pyrimadail nyl su an azQ . S e . . U rom an
et hyl acet at e- ﬂgaé%geﬁyl:z"ﬂ',t%\#@) ?e%fﬂe% q’lyr ac%?lgoﬁibﬁ{ll\#f’é@g g?go- 2.40 (2H.
m, 3.21 (2H, eooling.7HFhe regswHingmixtuge@gag Frinred)LoxHk)howr 80-6. 95

g 151H,J g),s g Hg;S stt]d};S( 0.2 a1y vﬁlsJZd_ar;qu&ﬂr ddida ﬁb tﬁg——re&ciibh)nia&gﬁé,( %g d,
Beampl e 32 Et hiTe ZoamEing hupbure W e1 fEp000. GBS Rer Tl LV ER 100 )
was di ssolled fFhltertnaperdwasuvashed wigh) ethylypcetaties AfBRE Hradually 5
l'i t hi um al um ngi tyskd das( 280ceBratuirr theeresnduagwasl lmbjeesalit tag m xture

added o the rEsEtiDPer SRILMD SHol e RERg, e St e b BT oo

added to the rea 5 res gmxture was stirred at room
tenperat ure fofhBYFORHARYE] -Znf2 rPenimdinylsylfapel} w4 due 10 on the filter
paper was washesiaxéldpreipayblacaieadtetaibfeldefron hn dthylliratetat@shesanent r at ed, .

the resi duﬁi Wa?l ?i’,bjueﬁrt)e—@luted fraction. Recrystallization from
acetone-isopropyl ether gave pale yellow prisms (210 mg,
23%). Melting point 99-101°C.

Example 31
20 To a mixture of 2-(2-pyrimidinylsulfanyl)-4-(4-
chlorophenyl)-5-oxazolepropanol (174 mg), 2-
methoxyphenol (124 mg), tributylphosphine (202 mg) and
tetrahydrofuran (5 ml) was added 1,1'- '
(azodicarbonyl)dipiperidine (252 mg) at room temperature,
25 and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and 4-
(4-chlorophenyl)-5-[3-( z-methoxyphenoxir) propyl]-2-(2-
pyrimidinylsulfanyl)oxazole was obtained as an oil (182 mg.
30 80%) from an ethyl acetate-hexane (1:3, v/v)-eluted
fraction.
NMR(CDC1,) 0: 2.20—2.40 (2H, m), 3.21 (2H, t, J = 7Hz),
3.85 (3H,s), 4.08 (2H, t, J = 7Hz), 6.80-6.95 (4H, m), 7..05
(1H, @, J = SHz) , 7.34 (2H, &, J = 8.5 Hz), 7.67 (2H, 4,
35 J = 8.5 Hz), 8.48 (2H, 4, J = 5Hz).




to silica gel colum chromat ography, and crystals of 2-

am no- 4- (4-chl orophenyl ) -5-thi azol ebutanol (1.80 g, 63% were obtained
froman etkydoAashat e- hexane (3:1. v/v) 15 el uted fractig&wnmww“m
Recrystal lization fromethyl acetate- diethyl ether gave pale yello

prisms. Melting point 119-121C. Exanple 33 20 To a mixture of

2- am no- 4- (4-chl orophenyl) - 5- t hi azol ebdfanol (565 ng), 2-nethoxyphenol
(496 ny), tributyl phosphine (808 ngy) and tetrahydrofuran (10 nl) was
added 1, 11- (az&deopi®0o3¥| ) di pi peridine (750 ng) at room tenperature, and

the resul ti ng m xt ug@hy\@szsgn{lr,{oeq (h06niloXsprEdiy) _gfter t he reaction
m xt ure was concentrated the residue was subje t,o silica gel colum

chr omat ogr aphy thiggglebetanpaye (325,81 |'RF v &Robt ai ned from an
et hyl acet at etleéxahgdfdf@ran//(\P- mlllit eto fwhaioth ovas Rddedngradualkly 57- 59C

(acetone- | Sepraﬁxhiﬁwﬁ&mm%&ﬂdé 3386 n.%_!,}, Shageniéd- mlmg s fgggest ed
that these crystals were ound resuyltin ggom 1: conde'g]i%trl on of
2-ami no-4- (4- Eﬁ?B?‘BfJﬂ%r{%’ﬁt‘@e?ga? ftr?&rﬁg g‘n U or SRRPOLF % and
tri hut yl phosphideeahXVRATGOAIB)0 61) Ga92(:8t¢fu1,1y] addexd tdz Bﬂe 2reactidoH, nm,

2.80 35 (2H, }ndx%ugeﬂ_@ﬂe :?e&‘it&ﬁb' plxtgedGdBtirred 5t6t8dm 6. 80-6. 95
(4H, m). 7.27 01 14372 P %{%)0/05681

77 J = 8.5 Hz Sm?ﬁratﬂ?ﬁtf&r %%"lPHEgﬁ a@#’y??%ﬂsﬁ i8%e cupric
chl ori de (160 wop) thadcEddeiropaper lvas( ¥8sied width etbepdl aczirt(aq:t\m seAftaszt but yl

n![ trit S ( 3—20 n%teufgffr%l\@é ‘%fasceeﬁéé}%rée@’_?_ﬁﬁgeréétﬁdué 'WB.Q Qﬁﬁﬁéﬁ'@ed"as q
stirre a roomte rat ure ours e _reacti.on m poure
nto 100 M ofnsiy an%eleﬁw@?eagﬁmt%thymep& Brihietaion 5 Pohe
organi ¢ | ayer m@ndrﬂeﬂ4mommdwb%5ﬂdg¥mm1§@m&tbl &hd.t63%)

concentrated. {oeel 85t&ifedBsronRneetrReh (arstdticchexhledeh: Ol -
chr omat ogr;F gland 2-.C

Chi or ophendP) - S1RSSERRY SR o SRESY B dpyrtiRPaZErm othy? acetate-

diethyl ether gave pale yellow prisms. Melting point
119-121°C

Example 33

20 To a mixture of 2-amino-4-(4-chlorophenyl)-5-
thiazolebutanol (565 mg). 2-methoxyphenol (496 mg),
tributylphosphine (808 mg) and tetrahydrofi:ran (10 ml) was
added 1,1'-(azodicarbonyl)dipiperidine (750 mg) at room
temperature, and the resulting mixture was stirred for 1

25 hour. After the reaction mixture was concentrated, the
residue was subjected to silica gel column chromatography,
and 579 mg of pale yellow prisms were obtained from an ethyl
acetate-hexane (1:3, v/v)-eluted fraction. Melting point
57-59°C (acetone-isopropyl ether). The results of

30 elemental analysis suggested that these crystals were a

. compound resulting from 1:1 condensation of 2-amino-4-

(4-chlorophenyl)-5-[3-(2-methoxyphenoxy)propyllthiazole
and tributylphosphine. '
NMR(CDC1,) 6 :0.92(9H, t, J=7Hz), 1.30-2.15 (20H, m), 2.80

35 (2H, t, J = 7Hz), 3.84 (3H,s), 3.98 (2H, t, J = 6Hz),
6.80-6.95 (4H, m), 7.27 (2H, 4, J = B.5Hz) , 7.47 (2H, 4,



(135 ng, 59% was obtained as a yellow oil froman ethyl acetate-hexane
(1:4, viv)-eluted fraction. NVMR(CDC13) 6: 1.80-2.00 (4H, m, 2.96 (2H, t,
J= THz), 3wiendd2(3H s), 4.00 (2H t, J = 6Hz), 6.80-7. R feldbsest) . 7. 35
(2H, d, J = 8.5Hz) , 7.50 (2H, d, J = 8.5 Hz) Exanple 34 Ethyl

2-chl or o- 4- (4-chl orophenyl )-5- 20 oxazq)7epropi onate (9.00 g) was dissol ved
in tetrahydrofuran (100 m ), the soluti'on was cooled to -78 C, and a 1 N
sol ution of dilsobutyl al um num hydride in toluene (65 m) was added

dropwi se withJsti BePrizZ)After conpletion of the dropping, the cooling bath

was renoved to rai #8 &heiARdendF thespectstls ¢ 3480mg) Soanhydruils at e

decahydr at e 10.0 S Jad to,t 1:Q0.5 0]

Compor at ur o wid P43 aB 0t ) IR AEAG L TN ) W8 qdlfea

filtered, anddropwiseitart-sutyhanitinite (F2Haw) ypaenyakes-gpoking hy

gc e}]?t e. ZB?J&nldLﬂ@é Q'e\ﬁﬁitﬁﬂg SQM}ﬁﬁiﬁdl ﬁé@dsﬂi@:::l@hvgt QAobwd ﬁéﬁlg@fature (oocL3)
-C or o- 4- -. C o en - 9- 0X al.epropano .

S 1.90-2.10 98 5?&? ‘f.'gg'h%‘iﬁeﬂ",% “:‘9’7’#%‘33 W§.g7%g‘?"ﬁ(§, ’?’%?Jlg" ), 7.38
(2H, d, J = 8.03witer andgxtreacted with-ethyd spgtam H3GPle* 33 -WINPL / 14372
PCT/ JPOQ 0568Lrgafid01dydl ¥as 8roéa vl ahRydrdvs wldlgheepbanyhlfdre

oxazol epropant%éflg . 28 %ﬁﬁ%qﬁyﬁﬁgéié‘%géaﬂhbjeEELHWéHPé"Dhi ne

(1.52 g) and
1, 1' - (azodPcardedngpiuny ghcmptegraphgeo #d A-abdewpes4rbhperature, and the
resul ting m xXtgmerephesylyIed 3-q2-hethoxypheiioxe) prbpyl PHitiazoleri Xt ure was
concentr at ed, I esd Jue S | ecl 0,541 e I .
chr omat ographxlg%a'ﬁI 2El’r9§/j'g t 3PS 8?9%:!.12%1 %%0%4¥§£i%‘ﬁﬁ)&%o%ﬁgﬁyi é-?st-ltysl-(Z-
net hoxyphenox @cstapgtpesant| (@ der ¥/BdralHeaf fr86taA%et hyl ~ 10 acet at e- hexane
(1:4, v/iv)-el smerdcbeapt idonl.sRezrosi(atl matz o6 (2Mmtethy|7Hdethisx hexane
gave col ogkesqay g), 4.00 (2H, t, J = 6Hz), 6.80-7.00 (4H, m), 7.35

(2H, 4, J = 8.5Hz) , 7.50 (2H, 4, J = 8.5 Hz)

Example 34
Ethyl 2-chloro-4-(4-chlorophenyl)-5-

20 oxazolepropionate (9.00 g) was dissolved in
tetrahydrofuran (100 ml), the solution was cooled to -78°C,
and a 1 N solution of d@iisobutylaluminum hydride in toluene
(65 ml) was added dropwise with stirring. After completion
of the dropping, the cooling bath was removed to raise the

25 inner temperature -to -20°C. Sodium sulfate decahydrate
{(10.0 g) was added to the reaction mixture, and the
temperature was raised to room temperature. The reaction
mixture was filtered, and the residue on the filter paper
was washed with ethyl acetate. The filtrate was

30 concentrated to give crystals of 2-chloro-4-(4-
chlorophenyl)-5-oxazolepropanol (7.00 g, 86%).
NMR{CDC1,) §: 1.90—2.10 (2H, m), 2.99 (2H, t, J = 7Hz),
3.73 (24, t, J = 6Hz), 7.38 (2H, 4, J = 8.5Hz) , 7.58 (2H,
d, J = 8.5 Hz)

35
Example 35




prisns (1.00 g, 56% . Melting point 81-82C. Exanple 36 15 To a m xture of
2-chl or o-4- (4-chl orophenyl)-5-[3- (2-met hoxyphenoxy) propyl ] oxazol e (394

ng), 2-ner gaPéPusa- et hyl i m dazol e (229 ng) and N, N-di ne;,@dlﬁ‘)g;%m de (5
m ) was added sodi um hydride (80 ng) under ice-cooling, the resulting

m xture was stirred at 80-90 C for 2 hours. 20 The reaction m xture was
poured into water (100 m ) and extractg(fvmth ethyl ,acetate (100 m x 2).
The organic |ayer was washed with water (100 m ) and dried over anhydrous
magnesi um sul fat e. BEPtarmidiaingr @inRcchigre- 4valst - cfidorenhenytli-5¢ he resi due

Wﬁ.iS subjhect F;ﬂ oftagblés: folﬁ-loﬁl’(ﬁcqbugyn c@rmcg@r B)Sl e8681 chyptal s of 4-(4-
chl or ophen 0 r

met hyl IO2 i ?/n da? @Fé&ﬁ q}%fagj& %ﬁlég aé'P%%%’ﬁF q%magn(l%mmas

acet at e- hexane added, 1y} \) taglodiiedrboarl ) éipipeeictipet 4. 82ag) cat frwom

acet one- i sogr oR¥hpEELRIrd2\eRaPehe r?&aaedllr@fvmektﬁﬁ& W t1%red4#h MBI LiNg
point 118-119 m xtu

2- chl or o- 4- (4- QRFBFOEWI ;hg f%a??°miﬁw&h8ﬁ6x?‘7‘b?%ﬂﬁ%zﬁp§ (300
ng), 3-nercapt yesides wasopbiiscteddto sg)licargeidcolsmp chaseatioycaptypnat e (400

ng) and N, N-di gaih¥tdordBimgie 2C ¢80 I 0 [ 14372
PCT/ JP00105681 PZT%)H er at ré2 folaﬂ’ !‘@(54-5&111021%?2%% ?gnmmyg%rle was poured

into water (108 QEPBHEJ\P{‘?IZ%{?'IVFISCC&%eFIWmﬁP ethyl and
t hen the ol@anasetawhmméghed wWyh-ehtteyd firde®ioh) and dried over

anhydr ous mgnﬁ&bﬂ%ﬁﬂiﬁ&loﬁfﬁﬁme #f‘@c@f&@é‘-‘lﬁaﬂa@é a f@f’ﬁ?ﬁ(}t rated,
t he residue vva HZ % col um onat o rap% crystals
of 4-(4-chloro eny+ 90?5 %P §< &WI EﬁH‘g é,}-)az:)

( 2- met hoxyphenoxy) propyl ] oxazol e vvere obt ai ned from an et hyI
acet at e- hexaneegkadmgle de/) -el uted fraction. 10 Recrystallization from

acet one- | spgr oyl ehISL HNGBLE 2 VS S0 HY Aot S0p By Y00 (1 11 10
2-methoxyphenoxy)propyl]oxazole (394 mg), 2-mercapto-

l-methylimidazole (229 mg) and N,N-dimethylformamide (5
ml) was added sodium hydride (80 mg) under ice~cooling, and
the resulting mixture was stirred at 80-90°C for 2 hours.

20 The reaction mixture was poured into water (100 ml) and
extracted with ethyl acetate (100 ml x 2). The organic
layer was washed with water (100 ml) and dried over
anhydrous magnesium sulfate. After the organic layer was
concentrated, the residue was subjected to silica gel

25 column chromatography, and crystals of 4-(4-
chlorophenyl)-5-[3-(2-methoxyphenoxy)propyl]-2-(1-
methyl-2-imidazolylsulfanyl)oxazole were obtained from an
ethyl acetate-hexane (1:1, v/v)-elﬁted fraction.
Recrystallization from acetone-isopropyl ether gave pale

30 yellow prisms (200 mg, 34%). Melting point 118-115°C

Example 37
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyl]loxazole (300 mg), 3-mercapto-1-
35 propanol (200 mg), anhydrous potassium carbonate (400 mg)
and N,N-dimethylformamide (10 ml) was stirred at room



To a m xture of 2-chloro-4-(4-chlorophenyl)-5-[3- 15
(2- met hoxyphenoxy) pr opyl ] oxazole (378 ng), DL-alaninol (150 ng) and

tetrahydr ofyy @iR4$40 M) was added sodium hydride (80 nodcTuPkess6s1
ice-cooling, and the resulting mxture was stirred at roomtenperature for

2 hours. Trifluoroacetic anhydride (609 ng) was added to the 20 reaction
m xture, which was stirred at roomterrperature for another hour. Water

(1.0 M) was added to the reaction mxture, ﬁ:/p ) concentrat§d. The
resi due was steneerathneofer|3 bauger e RA2E M\S‘%}‘ﬁﬁh‘g’ﬁs ERF Eyst al s
of N-[2-[4-(4- EM@VM@HVMO mi))3ah@ & racted with ethyl acetate (100

wer o obt ai ned FEGEl Bh A0 K Heamse, TRyl e Wpshet v SR

4, ut ed fraction.
Recrystal i zat (bnomﬂ-dmlni%wieda@‘é@éﬁﬁhﬁ@i%%m@&%s’p‘éwé §3F%WA5F. Sme (222

mg, 43% . Nelting anlo%a%g wa Erdgtrated) thetresidfe was

2-chl oro-4-(4-chl oro 0 SPyaAahe (378
ng), norphol i n8YPA%E %g%l éﬁiﬁcéggut or%(rgiﬁ&l E%&% Bg%%ﬂgt iaﬁﬂe lgheatl ng
under 35 refl unfféf(%mmphmﬁl)e%rcﬁwqﬁw \lﬁfﬂt wat er
(100 m) and 6)65Lgﬁlrﬁgtmﬁybhahbxy)ﬁﬁ@ﬂbﬂa&MGmem mmxemgmn an

ol ution of ci PEREL APIFAONeRRR chbt o | A ear e o o o

d dried over ne um
sul fate. AfQer Rebeyotabkizatian r%§°%ﬁ8éﬁf?%’t‘%?¥ Fﬁgere%?a%
recrystal | i zedyfh 95% epiedmsd (202t MG £- M)aneuemtmg@aﬁ-n(mwwa?@phenyl )-2-(4-
nor phol i nyl ) - 5- [3 (2- met hoxyphenoxy) propyl ] oxazol e as pale yellow prisns
(353 ngy, 82-1). Melting point 81-82 C. Exanple 40 10 A m xture of
2- chl or 0-.4- (4- ExpwPbph¥hyl ) - 5-[ 3- (2- met hoxyphenoxy) pr opyl ] oxazol e (378
nmy), ethyl isoni pegetatmixthre’of) 2 achil R=drk-{Mosblonopheny d8rred with

heating ungg r r&f—mg%o:f:%he@xog%bftop;fﬁoi%ﬂé Q3781 K§ )| DL-alaninol
(150 mg) and tetrahydrofuran (10 ml) was added sodium
hydride (80 mg) under ice-cooling, and the resulting
mixture was stirred at room temperature for 2 hours.
‘Prifluoroacetic anhydride (600 mg) was added to the

20 reaction mixture, which was stirred at room temperature for
another hour. Water (1.0 ml) was added to the reaction
mixture, which was concentrated. The residue was
subjected to silica gel column chromatography, and crystals
of N-[2-[4—(4—chlorophenyl)-5-[3-(2-

25 methoxyphenoxy)propyl] -2-oxazolyloxyl-1-
methylethylltrif luoroacetamide were obtained from an ethyl
acetate-hexane (1:4, v/v)-eluted fraction.
Recrystallization from ethyl acetate-hexane gave pale
yellow prisms (222 mg, 43%). Melting point 92-95°C.

30
Example 39

A mixture of 2-chloro-4-(4-chlorophenyl)}-5-[3-(2-
methoxyphenoxy)propyl)]oxazole (378 mg), morpholine (435
mg) and 2-butanone (10 ml) was stirred with heating under '

35 reflux for 2 hours. The reaction mixture was poured into
water (100 ml) and extracted with ethyl acetate (100 ml »x



was diluted wth ethyl acetate (100 m), and the organic 15 | ayer was
washed with a 10% aqueous solution of citric acid (50 m) and dried over
anhydrous re@mgssim sul fate. After the organic layer wapceghmmsdsiated, the
residue was recrystallized fromethyl acetate-hexane to give ethyl

N-[ 4- (4-chl orophenyl ) -5-[ 3-(2- net hoxyphgtaoxy) propyl]-2 20 oxazol yl]

| soni pecotate as pale yellow prisns (345°ng, 69%. Melting point 80-81C.
Exanple 41 A mixture of.2-chl oro-4-(4-chl orophenyl)-5-]3-(2- 25

met hoxyphenoxy¥pr opiie O¥g28Le tayar ﬁ’(ﬁ’)s wRshgpg: H#‘beﬁz&f{%rﬁ%’&%m ng) and
I sopropyl al cobollutidhn mif) civesc saidr ¢oovnl) headt dntedinder ashydmodsor 12
hours. The re ' ) # S #%r I.N % 4 sol ution of
citric acid (1 ggﬁ%%ﬂﬁfggte 'erﬂ:heet %3?33%%%&% 5%% 30 M x 2), and
the extract waSCRFEREFRRL. Iheydesidueiptdiarrysialdieed Bremrethyd or ganic
| ayer was c®ncasétate<hexaneheo gesedde(vashiutophened)te-64+ica gel col um

chr omat ogr aphy t &l g .0 4-% - qgggg =23 | -

benzyl am no) - 5'-“[’@‘%%0%3%&8%9 é[l)?o XA %gbﬁé%ig_hggs%%taa%\lned from
an et hyl acet aP8lfcieddOw Bprisms /(AS3ang ¥-r Meleing Rodnis8ht§3° %t i on from
acet one- hexane gave WO 01/14372 PCT/JPOQ 05681 81 pale yellow prisns (351

ng, 76% . Mel tﬁﬂ%nﬁfénio 56-59 C. Exanple 42 A m xture of
2-chl or o- 4- (4-chl orophenyl )-5-[3-(2- 5 net hoxyphenoxy) prop%léoxazol e (378
nmy), 4,5- phenyl i #ieisidme Pﬁ?@‘ﬁb}?r‘h'rﬁnﬂfr‘ oFePReRY LT ok ddfat e (220
ng) and N, N- di methyx¥mnenvoiy)eropol ldfazele tI7er ed)at etAPOC for 12 hours.
The reaction nj ry@% Ok ed- i nt 't i sold
precipitate vvas%i#]?eére t%ngii%’adl)r QH?Y% . ﬁ?e%:o:a%sgﬁﬁf_aglggn%jf!dﬁ%dl s solid
from acet one- FibPPsayinguRder Fofdvx for ¢ RPBF8 phdinf Jeactdpnyiixture
di phenyl -1 -i m wagodilytest W3th2etmgl faweypiten0Xx9) puopy landx thel ergenipal e
yel low priggs §220r wad waiida wibh 'd P RQuBbul 1&51k96n of citric acia
(50 ml) and dried over anhydrous magnesium sulfate. After
the organic layer was concentrated, the residue was
recrystallized from ethyl acetate-hexane to give ethyil
N-[4-(4-chlorophenyl)-5-[3-(2-methoxyphenoxy)propyl]-2-
20 oxazolyllisonipecotate as pale yellow prisms (345 mg, 69%).
Melting point 80-81°C.

Example 41 _ .
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
25 methoxyphenoxy)propyl]oxazole (378 mg), N-
methylbenzylamine (870 mg) and isopropyl alcohol (10 ml)
was stirred with heating under reflux for 12 hours. The
reaction mixture was poured into a 10% agueous solution of
citric acid (100 ml) and extracted with ethyl acetate (100
30 ml x 2), and the extract was dried over anhydrous magnesium
sulfate. After the organic layer was concentrated, the
residue was subjected to silica gel column chromatography,
and crystals of 4-(4-chlorophenyl)-2-(N-methyl-N-
benzylamino)-5-[3-(2-methoxyphenoxy)propyl]loxazole were
35 obtained from an ethyl acetate-hexane (1:4, v/v)-eluted
fraction. Recrystallization from acetone-hexane gave



15 Exanple 43 A m xture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
nmet hoxyphenoxy) propyl ] oxazol e (378 ng), benzim dazole (177 ng), anhydrous

pot assi um Gyorasas € (207 ng) and 20 N, N-di net hyl f or manmipgaedibsed) was
stirred at 100C for 12 hours. The reaction m xture was poured into water

and extracted with ethyl acetate (100 g}n X 2). The-organic |ayer was _
dried over anhydrous magnesi um sul fate d then concentrated. The residue
was subjected to silica gel 25 columm chromatography, and crystals of 2-(1-
benzi m dazol ylpa¥s géldhwmpmismenyB}l 3ndg.3762) - nfeddipgheaily PSr88YFt oxazol e
were obtained froman ethyl acetate-hexane (1:2, v/v)-eluted fraction.
Recrystal l i zation from_acetone-isopropyl ether gave pale 30 yellow prisns
(358 ny, 77% B¢ 2p0i nt 116-117C. Exanple 44 A nixture of

2- chl or 0- 4- (4- chl oroptiestyle- 6£ [ 3-qHdonesthdAyphieroshenyddyPrbéRatdte (378
1), 335ty drisuERieRbR9) bbby Iokatd18) (81 dgpLi@mone (1071) vas
stirrea w eatil n n rr 0, urs. e

PCT/ JPOQ 0568 1dil%§‘2"rq1é§83(§8ﬁ°ﬁ? N (25 aBB%&‘é%“? Rf’Sai%%)“ﬁcaoﬁgééFSr and
extracted with(z2tmg)aard 3, &-gioethylformamifiec( 1@ @i was | shigregadtwashed
with 100 m  of q}@t@@o_rdiﬁ Gfbuser THY¥ERetSon MRGRRKEUWAS Wdutled andot hen
concent rated. fhe fecldue s 3 SUBLSH! 53 0pEthtE 4z 3RLHER ana

(4- chl or optenya)E-BxiBdny dReEcEyRIEIMLZRL boR o ik §o3id from

[ 3- (2- met hoxy pResBne-RIsPRY-bh9X agtidr \WaveOdt ait neXl Gioptienyill) -2¢ {92547, 27%)

froman ethyl acetate-hexa 1: - eluted fraction. 10 NVR(CDC13) 6 :
1.30-2.00 (%H,d’rﬁ ,en?STg-é?“ggf‘%%’;l '?g'\si%éés(‘zH, t, J = 7%;, 3. 2(()-3.40)(2H,

n), 3.54 (2H, methoxyphenpxy)preprkl®smzelp agjpale yellay pisms,(880oH t, J
= 6Hz), 6.80-Kfg0UdehH, M1ting poiadl, 10s-019° A 5Hz) , 7.52 (2H, d, J = 8.5
Ft)* 15

Example 43
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propylloxazole (378 mg), benzimidazole
(177 mg)., anhydrous potassium carbonate (207 mg) and
20 N,N-dimethylformamide (10 ml) was stirred at 100°C for 12
hours. The reaction mixture was poured into water and
extracted with ethyl acetate (100 ml x 2). The organic
. layer was dried over anhydrous magnesium sulfate and then
concentrated. The residue was subjected to silica gel
25 column chromatography, and crystals of 2-(1-
benzimidazolyl)-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyl]oxazole were obtained from an ethyl
acetate-hexane (1:2, v/v)-eluted fraction.
Recrystallization from acetone-isopropyl ether gave pale
30 vyellow prisms (358 mg, 77%). Melting point 116-117°C.

Example 44 .
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyl]loxazole (378 mg), 3-
35' hydroxymethylpiperidine (1.29 g) and 2-butanone {10 ml) was
' stirred with heating under reflux for 12 hours. The



15 Exanple 45 A m xture of 2-chl oro-4-(4-chlorophenyl)-5-[3-(2-

nmet hoxyphenoxy) propyl ) oxazol e (378 ng), N nethylethanol am ne (750 ng) and

2- but anone Wa.Mmabe was 20 stirred with heating under ref by hidfosda, hOUrs.

The reaction mixture was poured into water (100 m) and extracted with

ethyl acetate (100 mM x 2). The organic _|ayer was washed wth water (100

m ), dried over anhydrous magnesi um sul f32te and then concentrated. The

resi due was subjected to silica 25 gel colum chronatography, and

4- (4- chl or ophef§RFERe NixtarRy WA xpetrsd )intard 0y manpfioyater -

met hoxyphenoxy)z:ptﬁwie}@x?ml emg;l @@é@éﬂf@k@? an Qég’ﬁlﬁ/g‘%ﬁ?gg@ from an
t hyl acetate- X viv).e e raction. :

5. 102, 30( 2H, E@g’g%’ﬁ%]‘(‘ﬁﬁ‘e% ‘;'l'ﬁ": #hz'i'dl of watenHfried oyer ai'i'&}j‘%msl.%o- 3.95

(2H, m, 3.87 Pagpesium supEabe|and then c@identrated. 7. M céslidad wak 27 (2H,

d. J = 8.5Hz) sébPécfelttodsidicadger EYmP RXBHRLEgH mgdirge of
2- chl or o- 4-(21- ngﬁﬁ hoer%li%- 2:%32 3001/ 14372_P9T?J§§1&0 %%1 .83
met hoxyphenoxy{propy 1% td-¢3 0 or{n ézB?'_% ’(%9’111)9')5 anhydr ous
pot assi um car bbéat & Hethoxypheaosy ) 1rpy Ivstalzpll Eovasaob teirellasah osas Stirred
at 100C for 3 (fo2rg, B¥a)re2ehi & é'l‘.liﬁ}lurcfce%%epﬁUﬁgﬂe'ﬁf:o.l."\@t/\?a—and 5
extracted vm'thef‘wéﬁ tlarc%l;tatg (100 nl x 2). The organic layer s washed
with a 10% aquéous sol'u iOntof citric acid (100 nl), dried over anhydrous
magnesi umXl f BMR(GREL:) hén 1.GOr@efOr(Gibdn) .TRe10 €2i 3U2Has) sAbpeca] t o
silica gel cloturm £mm|rmt QQEOD@V%O a(rh‘[ii.cgvgs;t gl'?ﬁoizﬁfa%'oi‘pfpﬁgﬁ)r] oxarol o
nzotri azol - As (8- o] n -h-[3-(2- ) | )
%re obt ai neé %'r%onﬁ(%l'na%gt( f'II'IOJ;{g(:g %&g-(ﬁz&aﬁe"( fﬂ?‘%‘?v)‘i'el‘ﬁt‘e&'?sact i on.
Recrystal | i zat® oBP1H-0f é#HyImhct-27e (Fwa.pdl e §IHDW. Priz3nERH,2a2 Ny,
51% . Melting pora.s1EF)129C.

15

Example 45
' A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyl]oxazole (378 mg), N- .
methylethanolamine (750 mg) and 2-butanone (10 ml) was

20 stirredwithheating under reflux for 6 hours. The reaction
mixture was poured into water (100 ml) and extracted with
ethyl acetate (100 ml x 2). The organic layer was washed
with water (100 ml), dried over anhydrous magnesium sulfate
and then concentrated. The residue was subjected to silica

25 gel column chromatography, and 4-(4-chlorophenyl)-2-[N-
(2-hydroxyethyl)-N -methylamino]l-5-[3-(2-
methoxyphenoxy)propylloxazole was obtained as an oil (108
mg, 26%) from an ethyl acetate-hexane (1:1, v/v)-eluted
fraction. )

30 NMR(CDC1l,) 6: 2.10-2.30(2H,m), 3.01 (2H, t, J=7Hz), 3.57
(2H, t, J=7Hz), 3.80-3.95 (2H, m), 3.87 (3H, s), 4.06(2H,
t, J = 6Hz), 6.80~7.00 (4H, m), 7.27 (2H, d, J = 8.5Hz) ,
7.50 (2H, 4, J = 8.5 Hz).

35 Example 46
A mixture of 2-chloro-4-(4-chlorophenyl)-5-{3-(2-



15 Exanple 47 A m xture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
nmet hoxyphenoxy) propyl ] oxazol e (378 ng), 1- phenyl pi perazine (810 ng) and
2-but anonewlyli7 Was 20 stirred with heating under refforopiomsesi2 hours.
The reaction m xture was poured into water (100 m) and extracted with
ethyl acetate (150 ml x 2). The organi% | ayer was washed with a 10%
aqueous solution of citric acid (100 3) dried over anhydrous magnesi um
sul fate and 25 concentrated. The residue was subjected tg silica gel
col um chr omaeghapyphenexy oropyddpsasphen(3 8 mg)3. pgnzotriazole
et hoxyphenoXxy) a0 pyh ] - AnkaRienypbthssppecazbondteoX226| mghedndbt ai ned as
an oil (168 339 r an ethyl - ac - 44, s uj ed
fraction. 30 f§{"yg&1§“af§'d?y§b?2'ﬁ?%%sh%§gge?%f 1t0:()‘§:)£ 7llfljz ,
3. 20- 3: 30( 4H, Mours3. GThE YRGCAHON NPiXBUEY apouyed 1pte Mater @andy g py
6.80-7.00 (58H,e,{%gcleHESWZtﬂOéé?g;betata?(mahhl & 2).= Bh&Hmganit 55 (2H,
a
L

d, J = 8.5 Hz). Exanpl 8. 1o X e : P i

(4- chl or opheny}avex. ¥as %fﬁ?é'ﬂ &?/% 1%‘57920‘%& 7%]}#’&?“0%%86111:1.81 § acid

i m dazol yl ) - 5-(a>aauzmneprmqjadomq@@hw@rpumme%mhﬁm%&%ﬁ@?&?"é%’ét ate (76
ng), tributyl p,%zgfo%it%té% Wi ragfabstwadygigectad t6 silicmyeddded 1, 1' -
(azodi carbonyl ) di pi peridine (116 ng t ratyre, 5 and the

resul ting mi xt‘ERJé“‘Waé:h§Pﬁ“?F%“§fq‘pg‘ry'1)ar‘?§u?g%?%ieérarg:lf£ (lrieact ion mxture was
concent r atied, Hdreatadiadodyhhst- (Grishdereabenyy) 1324 col um

chr omat ogr aphype @ittkyPhleAdky ) propylloxazole were obtained from an ethyl

4-13-[4-(4-chl orophényl)-2-(2- net S| b daz -
oxgzol[yl I(prop(ﬁﬁﬁ '%'1%88?g‘zlem\?\hgy/(k)'gt_g?'ﬁggaa%%%?%ﬁ'R%OS 10.0g, 70% from
an et hyl acet Rectysteidigation frpm ethydqaceraty iHye (’cb&gé? 6:
2.15-2. 30 (2H pfdens?.(8803kg, S31% 3. 1Hel £hgtpoink ¥2BHER9° Q. 69 (3H, S),
4.03.(2H t, T = 6Hz), 6.81 (2H d. J =8.5 Hz) , 6.99 (1H, d, J = 1.5 Hz),
7.19 (2H, ¥ J = 8.5Hz) , :

Example 47

A mixture of 2-chloro-4-{4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyl)oxazole (378 mg), 1-
phenylpiperazine (810 mg) and 2-butanqne {15 ml) was

20 stirred with heating under reflux for 12 hours. The

- reaction mixture was poured into water {100 ml) and

extracfed with ethyl acetate (150 ml x 2). The oxrganic
layer was washed with a 10% aqueous solution of citric acid
(100 ml), dried over anhydrous magnesium sulfate and

25 concentrated. The residue was subjected to silica gel
column chromatography, and 4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propyll-2-(4- phenyl-1-~
piperazinyl)oxazole was obtained as an oil (168 mg, 33%)
from an ethyl acetate-hexane (1:4, v/v)-eluted fraction.

30 NMR(CbCl:,) §: 2.15-2.30(2H, m), 3.02 (2H, t, J = 7Hz),
3.20-3.30(4H, m), 3.60-3.70(4H, m), 3.87 (3H, s), 4.07(2H,
t, J = 6Hz), 6.80-7.00 (8H, m), 7.25-7.40(3H, m), 7.27

(24, 4, J = 8.5Hz) . 7.55 (2H, d, J = 8.5 Hz).

35 Example 48 ‘
To a mixture of (4-chlorophenyl)-2-(2 -methyl-1-



15 7.35 (2H, d, J = 8.5 Hz), 7.42 (1H, d, J = 1.5 Hz), 7.60 (2H, d, J =
8.5 Hz). Exanple 49 To a m xture of 4-(4-chlorophenyl)-2-(2-nmethyl-I- 20
i m dazol yl ygepaii4s50! epropanol (300 ng), 4-phenoxyphenol pCEPhoATSE
tributyl phosphine (382 ng) and tetrahydrofuran (15 nl) was added

1,1' - (azodi car bonyl ) di pi peri dine (478 :ﬁ) .at roomtenperature, and the
resulting mxture was stirred for 1 ho After the reaction mxture was
25 concentrated, the residue was subjected to silica gel. colum

chr omat ogr aphy imdddzoly}d} &8 -sox@zodeptopanol (100 mg), methyl 4-

chl or ophenyl) - % %og?%ﬁ¥ﬁyiaéé¥d%%ZQHK|%95 [é&iﬁﬁtylpbos hine (93 mg)
phenoxyphenoxy) pr.opy

oxazol e were Ogﬁi' ned 4583:33{1 acet at e- hexane
(1:1, v/v)-el udd FREERRRIFOREFaRd | V7S & &m acetone hexane gave
pal e yel | ow pr(laaml(:aﬁﬂomgl)cﬁ:wﬁpexﬁ@hner(gﬂpﬁmm arlmqmmpeﬂame 50 To a

t f h
[nmxdg;gl §| )/5]5(%xa%zl(gpég?%%&o]%ngzgéat@uwgs sti%?'gd for uot}oouérgenol 4352 ng) ,

tri butyl phosphith® £Sastigy "&HEF% (Ynglﬁg'?ﬁe’p&ﬁ?tﬁgom ges
t et r ahydr of ur asuplieced vwasiaddadgel tolufmzidiooatbgrnaphyli @Engemethhne (478

Ty) T 00m { CYAlL by Rk ifrANUEL ( Pndin e WARaS bR S5 or 1 hour.

After the reaction_m xt oncentrat ed he 'resi d fb'_l;” ected
to silica gel (%%HHYEHPB%?’SQ}%Wla&ﬁHaE?§’§Feﬂt§taié’led 4S ahbLr (

5-[ 3- (4- chiror oniyy.f [70@) ophencaty )gihyly laedatd-hexane (1:1, v/v)-eluted

chl orophenyl) - %’t’I’S Lhyl-i-im dazol yl )oxazol e were obtained froman ethyl

acet at e- hexane viv)zeluted  fract on al lJjzat] fro

acet one- hexane é:bfés)pa e é"lsl 3\/&/38r 9§¥§f7‘3° ). %E:lglr}r%{pg} nt
84- 86C. Exarpke784) A3niegt (31, o, A~06BI- b?lbr A (- =cIGHQI)G)pﬁineﬂﬂ/l()ZHS 113 (2-
met hoxyphenoxy)d@tepyh]zw%zglse 1878, P 1. 8Mz3queaus (38, Q! ytiosm) |

di et hyl arni ne7(53(g__"%;(2H dmg ar&d5 Hbyta'PO&e ((111 d, 3 =1.5Hz), 7.60
(2H, &, J = 8.5 Hz).

Example 49
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-

20 imidazolyl)-5-oxazolepropancl (300 mg), 4-phenoxyphenol
(352 mg), tributylphosphine (382 mg) and tetrahydrofuran
{15 ml) was added 1,1'-(azodicarbonyl)dipiperidine (478
mg) at room temperature, and the resulting mixture was
stirred for 1 hour. After the reaction mixture was

25 concentrated, the residue was subjected to silica gel.
column chromatography, and crystals of 4-(4-
chlorophenyl)-2-(2-methyl-1l-imidazolyl)-5-[3-(4-
phenoxyphenoxy)propylloxazole were obtained from an ethyl
acetate-hexane (1l:1, v/v)-eluted fraction.

30 Recrystallization from acetone-hexane gave pale yellow
prisms (353 mg, 61%). Melting point 114-115°C

Example 50
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
35 imidazolyl)-5-oxazolepropanol (300 mg), 4-chloro-3-
fluorophenol (352 mg), tributylphosphine (382 mg) and



m) was stirred with heating under ref lux for 12 hours. The reaction
m xture was concentrated, the residue obtained was subjected to silica gel

col um chr evpépgsaPhy, and 4- (4-chlorophenyl) - 2-di net hyﬂ@ﬁﬁh@&fg [3-(2 20
met hoxyphenoxy) propyl ) oxazol e was obtained as an oil (348 5 % from an

et hyl acetate-hexane (1:4, v/v)-eluted fractlon Crystalllzatlon from
acet one- hexane gave pale yellow prisms®Melting point 67-68C. 25 Exanple °
52 To a m xture of 4-(4-fluorophenyl)-2-(2-nethyl-I-

i m dazol yl ) - 5- $etzahrdrafaren (335mhl)wa-addeldyilphénol (216 ny),

ELrllbuE g;ggfig%g&;&ﬂgarrﬂmby}?g?niﬁéf Qwé%) ééglrﬁo%ne er at uree and t he -
resul ting mxt ﬁf‘g {'753% %ﬁg‘ﬁ'?éﬂg W%?gt?eng’gf S'A?"E’é?‘{ o PegBPFon Afterure was
concentrated, thaereamsiitme miztusebyasiahdentsateda Ued waidue was

chr omat Ograﬁ’hySuﬁ ﬂad éofskiﬂégﬁlaﬁwﬁun% ét?rd?fﬁttlal_/akabh% agd crystal

I m dazol yl ) -5- L met hyl enoxy oxazol t al ne as an oil
fo Je

(367 ng, 91% [a?f(e‘t oreaf: x¥1PRORY} 144t ed fraction. WO
01/ 14372 PCT/JenmmymezNwm 16imid8Go Ryl PoxXakdlerjerd. 20 (3H, S),

2.78 (3H, , rol a agdrd n -e§ufBa 690
2 gﬂ . 3)1 oﬁt&’ﬂaé@'%oh rl etﬂﬂ) dteie- h&z%f (BT 6,?7.9 e 1ﬁéad %_

1.5 Hz), 7.60- Tovt ’(°ZH ﬁfcrlss 55188 40m, dfetaneshgrane gave

5-(4-fl uorio | - papitysdl tow?pE2smsretdn2 gl- Vit Haz e}k ing-podartolsab@sagol (180
ng), 2- methyl phenol (108 ng), tributyl phosphine (202 ng) and 10
tetrahydrofurag %P%iﬂ) was added 1,1'- (azodi carbonyl)di pi peridine (252 nyg)
at room t enper &t dnd the resul ti ng mxture was stirred for 1 hour.
After the reacti o mixtyre MSZM-Mt(édOhLWD@meSMQ (8ubj ected to

silica gel Colﬁgfh&fy’p?iﬁ ) BBODYL PoXhz21285 (378 mg), an aqueous

(4-fluoro- fls naggitch)n 6f %mm%i&?(am.lme nggzq yd )nlf1 a[n% 2-butanone (10
ml) was stirred with heating under reflux for 12 hours. The
reaction mixture was concentrated, the residue obtained was
subjected to silica gel column chromatography, and 4-
(4-chlorophenyl)-2-d@imethylamino-5-[3-(2-~

20 methoxyphenoxy)propyl]oxazole was obtained as an oil (348

mg, 90%) from an ethyl acetate-hexane (1l:4, v/v)}-eluted
fraction. Crystallization from acetone-hexane gave pale
yellow prisms. Melting point 67-68°C

25 Example 52 .
To a mixture of 4-(4-fluorophenyl)-2-(2-methyl-1-

imidazolyl)-5-oxazolebutanol (315 mg), 2-methylphenol
(216 mg), tributylphosphine (405 mg) and tetrahydrofuran
(5ml) was added 1,1' -(azodicarbonyl)dipiperidine (505 mg)

30 at room temperature, and the resulting mixture was stirred
for 1 hour. After the reaction mixture was concentrated,
the residue was subjected to silica gel column
chromatography, and 4-(4-fluorophenyl)-2-(2-methyl-1-
imidazolyl)-5-[4-(2-methylphenoxy)butylloxazole was

35 obtained as an oil (367 mg, 91%) from an ethyl acetate-
hexane (1:1, v/v)-eluted fraction.




(2- met hyl phenoxy) but yl ] oxazol e was obtained as an oil (180 ng, 809) from
an ethyl acetate-hexane (1:1, v/v)-eluted fraction. NVR(CDCl3) S:

1.60-2.00 @ohymdn 2.20 (3H, s), 2.63 (2H, 20 t, J = THpbwrReonss gsH, s),
3.91 (2H, t, J = 6Hz), 6.65- 6.75 (1H, ). 6.80-6.90 (1H M. 701 (1H d,

J =1.5H), 7.05-7.20 (3H n), 7.45-7.55 (2H m, 7.60-7.70 (2H m,
7.85-7.95 (1H, m, 8.15-8.25 (1H m. 28 Exanpl e 54 To a m xture of

2-chl oro-4- (4-chl orophenyl ) -5- oxazol epropanol (40.7 g), 2-methyl phenol
(21.6 g), trimwﬁbépﬁnné-eﬂazmg()uhna)tezr%mmf slan2(3®03H,) was
added 1, 1"-(azsgl c&a.rdmr()dul),d@tpi pesi sap, (4420 (gh,ggad?a;lgl/ﬂzﬁp' . 7r/65\]90m ]
tenperature, a esul t ture was stirre or, our . ter the
reaction mixt u?'egt\s/vg?ﬂgoﬁgén-}t’;bgt g}iﬁ Lghg 'rfséls'i%dhésv&s‘ 07 &0t E4 e Msi 1 i ca gel
col um  chr onaf o§f dptfls, dand er §s allz) of 7 .B0cHl.3P0{ 2H( 4m) .

chl orophenyd ) - 5- [ 3- ( 2- met hyl phenoxy) pr opyl ] oxazole 35 (43.0 g, 79% were

obt ai ned from ﬁi?a:ﬁ? I53acet at e-hexane (1:6, v/v) -eluted fraction.
Recrystal lizatton Tromethyl WD 01114372 PCT/JPOQ 05681 87 acet at e- hexane

gave col orl ess pri shes.a wakting ¢biht(4-FlupFo€l - Raphhphyl B2 -F 24 ni xt ure of
2- chl or 0- 4- (4-métwyonhanyihz61y By { £-oBld1kbAREAGKY Pécpga@)],%a-zo' e(1.00
n

,Lmd | t | b . 38
RN i et byl 1 oiruibnenBd’ (356 af O\ R Sabhosenthe 40z nodnans. The
reaction xt e Erahydnesuran ( hitrol Wwarasr a@ded@ mil'-and the solid 10

precipi tate wagaiddicair®dnyd)aiHpidiné {297 wghadt reel tdifidPature,

acet one-| sopro%y t%tehg[&s{lg 9+ve 4%&_ wa .

chl or ophenyl ) - é i gagor iy M Ere e S tATAk £6%y F hopYt | BEL8EI ¢ as

pal e yel | ow prtRGFeEEEIoRYMixEang wask|copggnpbated 1 1thel TE1dbe waanpl e 56
subjected to silica gel column chromatography, and 5-

15 (4-fluoro-1l-naphthyl)-2-(2-methyl-1-imidazolyl)-4-[4-
(2-methylphenoxy)butylloxazole was obtained as an oil {180
mg, 80%) from an ethyl acetate-hexane (1:1, v/v)-eluted
fraction. .
NMR(CDC1,) 0: 1.60-2.00 (4H, m), 2.20 (3H, s), 2.63 (2H,

20 t, J = 7Hz), 2.78 (3H, s), 3.91 (2H, t, J = 6Hz), 6.65-
6.75 (1H, m), 6.80-6.90 (1H, m), 7.01 (1H, d, J = 1.5 Hz),
7.05-7.20 (3H, m), 7.45-7.55 (2H, m), 7.60-7.70 (2H, m),
7.85-7.95 (1H, m), 8.15-8.25 (1H, m). .

25 Example 54
To a mixture of 2-chloro-4-(4-chlorophenyl)-5-

oxazolepropanol (40.7 g), 2-methylphenol (21.6 g),
tributylphosphine (40.4 g) and tetrahydrofuran (300 ml) was
added 1,1'-(azodicarbonyl)dipiperidine (40.0 g) gradually

30 at room temperature, and the resulting mixture was stirred
for 1 hour. After the reaction mixture was concentrated,
the residue was subjected to silica gel column
chromatography, and crystals of 2-chloro-4-(4-
chlorophenyl)-5-[3-(2 -methylphenoxy) prbpyl Joxazole

35 (43.0 g, 79%) were obtained from an ethyl acetate-hexane
(1:6, v/v)-eluted fraction. Recrystallization from ethyl



A m xture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
nmet hyl phenoxy) propyl ] oxazole (1.00 g), 2-ethylim dazole (960 ng),

pot assi um gz Ragske (1.38 g) and N, N 20 di et hyl f or mam decTxbOoskgt was
stirred at 120-130 C for 1 hour. The reaction m xture was poured into
water (100 m), and the solid precipitgte was filtered, air-dried and
recrystallized from acetone-isopropyl ether to give 4-

(4-chl orophenyl )-2-(2-ethyl -1-imdazolyl)-5-[3-(2 25 _net hyl phenoxy) propy!l |
oxazol e as pal acgtaterhexanengaye3BoIRFIessgPyLs rtiﬁ?&t&BPnPgﬂggzc. Exanpl e
57 A m xture of429%hd oro-4-(4-chl orophenyl)-5-.[3-(2- 30 '
nmet hoxyl phenoxy) propyl ) oxazole (1.00 g), 2- ethylimdazole (960 ng),

pot assi um carbonate (1.38 g) and N, Ndinethylformanmde (5 m) was stirred
at 120-130 C fBramplehddy. The reaction m xture was poured-into water (100
m), and the resul ta ngihae PiEt 2t énvao-fai-l(dechlporaphemnyl )ed-I3-4Rd
recrystallized fro cet one- h I ¥Q s

4- (4-chl or opheﬂ?h‘ﬂz"%oe ﬁ? Fggﬁ' %%zz%teyﬁ '—%ﬁfgf_\({gu%z%]ﬁ izgj?%;g) '

PCT/ JPOQ 05681 poassiah caybheats i Lpp8H) PRI J-AinethILEormanide (fisms (618
ng, 53%.. Mel hl?gw@@iﬁirl%djgﬁ 1Zpa1rgu°e ¥9r51Thoarn Ther eeaétion

4- (4-chl orophen -2-(2-methyl =l z_J1m L hnda9Xxaz (635 o) ;
3- et hyl phenol mxf%.'é'ie ﬁﬁﬂs °ru|¥88t i’l-‘{bﬁ‘ospﬁ?]n)e( 1?8099%)%&6?}%2§?q%2ar of ur an
(10 nl) walo addeecipitatemesi £albersd) AiFi-g9&irdi AR (WY%@S@-E oom
tenperature, aggdohhgcésid-iisogrobyl lethesnto yAvet arfed for 1 hour. After
the reaction mxture oncent Y J=e§hdye_was subjected to silica
gel colum chPﬁ#T% %%ﬁ;%%ﬁ@, r}a 3 %‘?{'/%?zacflts]hgf 54?'34!-(lg 662

chl or opheny| ) - Rethy kpheRaxy ) BrRPYA}o¥q49Les2s Balg yellow prisms (662 mg,

met hyl phenoxy) grepyl Meradageposute 1WAK-A14eE.from an et hyl 15 acet at e- hexane
(1:1, v/ V)i luted fraction. Recrystallization from acetone-isopropyl ether

gave colorTess prisns 4453 ng, 56% . Melting point 62-63C
Example 5

A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methylphenoxy)propylloxazole (1.00 g), 2-ethylimidazole
(960 mg), potassium carbonate (1.38 g) and N,N-

20 dimethylformamide (10 ml) was stirred at 120-130°C for 1
hour. The reaction mixture was poured into water (io0ml).
and the solid precipitate was filtered, air-dried and
recrystallized from acetone-isopropyl ether to give 4-
(4-chlorophenyl)—2-(z-ethyl—l-imidazolyl)-5—[3-(2-

25 methylphenoxy)propyl]oxazole as pale yellowprisms (438 mg,
38%). Melting point 91-92°C.

Example 57 .
" A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-

30 methoxylphenoxy)propyl]oxazole (1.00 g)., 2-

ethylimidazole (960 mg), potassium carbonate (1.38 g) and

N,N-dimethylformamide (5 ml) was stirred at 120-130°C for

1 hour. The reaction mixture was poured into water (100

ml), and the resﬁlting precipitate was filtered, air-dried
35 and recrystallized from acetone-isopropyl ether to give

4-(4-ch10rophenyl)—2-(2-ethy1-1—imidazolyl)-5-[3-(2-



Exanple 59 20 To a m xture of 4-(4-chlorophenyl)-2-(2-nethyl-I-
I m dazol yl ) - 5- oxazol epropanol (635 ng), 4-nethyl phenol (432 ng),

tributyl phesphimas2( 607 ng) and tetrahydrofuran (5 n) wWagrapdfsks:
' - (azodi car bonyl ) di pi peri di ne (757 rrg) at roomtenperature, and the

resulting mxture was stirred 25 for gg After the reaction mxture, was
concentrated, the residue was subjectedto sil Ihcfi Igel col um

chr omat ography, and 4-(4-chl orophenyl)-2-(2-nethyl-1-

i m dazol yl ) - 5- PethoxyRhenaxyh exERY} pP¥R3 I Rszpote \Resl Loybpainmd 661&Nn oi |
(475 ng, 58% mgons3w).cthgltacetipdimt3Fahgnange (1:1, v/v)-eluted fraction.

NVR(CDC13) 6: 2.15-2.30 (2H, m, 2.76(3H, s), 3.15 (2H, t, J = 7Hz), 3.69
(3H's), 4.03 (2H t, J = 7Hz), 6.76 (2H d, J =8.5 Hz), 6.99 (1H d, J =

2.0 Hz), 7.08 E¥ample 5= 8.5 Hz) , 7.36 (2H, d, J - = 8.5Hz) , 7.42 (iH,
d J=20%2), 3Ia @ﬂlx(taer if d-e?]il?ctaa%)phe gliléﬁjrgeﬁlgr_-{_‘]lPOO/ 05681

89 Exanple 60,1 ure o chl or.o - -

i m dazol yl ) - 5- oxa%%?ﬂ;}ﬁ(}pangf‘ (@i éﬁr%ﬁanozl Q%(ég byl é@%h?ﬂs m) ,

tri butyl phosphf #22 (“!B)OOtg}bgtymammn&hylﬁbfm)annélﬁehrahyﬂtsoﬁddﬂd 1,1 -

(azodi car bony! } g0 phipe Wad ﬁadg&f i61g)(h@ﬂodl%%bﬁW?ﬁﬁﬁ%%gngf?%{]@n}{%?ur o vas

esul ting m xt Sl teed.fo our

E:oncentrgt ed, '?ég %%3 h"et\?ﬂgergﬁb’feé'cta&? esFFF’dgi ROFiHRe was

chr omat Ogrlébhystwq;rfyag:t 3l Boup. ofAfter the reaction mixture was

4- (4- chl or ophesyhderrratedet ane - :I:esm\i@ws)"s)abgef:ﬁed to silica gel

re.obtai rom an ethI
et ath. ﬁEiLﬁxg%%%g‘ﬂgﬁ*%@?Z?%c S5 RLE bELAT (47 at) onf rom.
acet one- i sopr oploxaRhenyYddve- (%dp%?hﬂsé’ﬁ-mléﬁﬁo%xlwgﬁ-@@z@ Mel ting poi nt
76-77C. 15 Exaetiylphbnéxy)sropel Mxakd14 abkersphamed) £2ohlanRithfh- | -
| mi dazol ylys 5- 4 dstrd -FeRaRBY | PX¥) RPANCOLRLAPELLOXAZ0 € -
Recrystallization from acetone-isopropyl ether gave
colorless prisms (453 mg, 56%). Melting point 62-63°C

Example 59
20 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (635 mg), 4-methylphenol
(432 mg), tributylphosphine (607 mg) and tetrahydrofuran
(5ml) was added 1,1°" -(azodicarbonyl)dipiperidine (757 mé)
at room temperature, and the resulting mixture was stirred
25 for 1 hour. After the reaction mixture was concentrated,
the residue was subjected to silica gel column
chromatography, and 4-(4-chlorophenyl)-2-(2 -methyl-1-
imidazolyl)-5-[3-(4 -methylphenoxy)propyl]oxazole was
obtained as an oil (475 mg, 58%) from an ethyl acetate-
30 hexane (1:1, v/v)-eluted fraction.
NMR(CDC1,) 0: 2.15-2.30 (2H, m), 2.76(3H, s), 3.15 (2H, t,
= 7Hz), 3.69 (3H,s), 4.03 (2H, t, J = 7Hz), 6.76 (2H, 4,
J =8.5 Hz), 6.99 (1H, 4, J = 2.0 Hz), 7.08 (2H, 4, J =
8.5Hz) , 7.36 (2H, 4, J'=8.5Hz) , 7.42 (1H, 4, J = 2.0 Hz),
35 7.61 (2H, 4, J = 8.5 Hz).



(200 ng), titanium(l1V) chloride (380 ng) and nethylene 20 chloride (5 m)
was stirred at 0 Cfor 1 hour. The reaction mxture was poured into a
saturat ed gRAweSol ution of sodi um hydrogen carbonat erdrisPoonisgsiand
extracted with ethyl acetate (10 mMl x 2). The organic |layer was dried over
anhydrous negnesi um sul fate and then copgentrated, and the 25 residue was
recrystallized fromacetone- isopropyl ether to give

4- (4-chl orophenyl ) - 5-[ 3- (2- hydr oxyphenoxy) pr opyl ] -

2- (2-met hyl - | - FA#RYI9f ) oxazol e as colorless prisnms (90 ng, 51%. Melting
poi nt 110-111C. 30 Fxamiktaze Tof a4 M 4{ahlerophenyl)-2-(2-methyl-1-

4- (4-chl orophep - 2-( ARt - | 'ﬁg%goql h).08-§xazpl epropanol (635 ny),
4- chl or o- 2- ne%#y%%%oel%)m(% %Lﬁ%zebﬁ ut yl)%hggp ?(ne?(809 ) and

t et r ahydr of ur ahseRIPRH Yoxyaberalcl® 43 MIk5 tF&?HHY%%‘PTﬁFM‘)%F‘gi'BQr Pdine (1.01
g) at rooms enpRa Mstirahydzoduihs (ESUAIL) ngstTadtedel yBS- stirred for 1 hour.

After hl 1; WO, 01/ 14372 PCT/ r ' 'ﬁgxlar S
concentr at ed, fﬁﬁoéle%alrg)ﬁé‘%ég%%ég%need??bigﬁ)i%g%gﬁn%o urr1"|t%ﬁéﬁ'i

chr onmat ogr aphygnqnﬁxq;mpépgngdpix ure was stirred for 1 hour. After

5-[ 3- (4- chl or otRBe NBddBtiORCREXY W PE Opys |cohdehitrated, the residue was

chl orophenyl ) -2-{2-nethyl - 5L Ql U ALY 0 iéﬁ@ gm an

et hyl acet at e- ﬁgéﬁ?l%tﬁ?i,skei#‘%g%ﬁu%%i g)lf racti g\r?.sigg%r(' ??%I | i gtfa?'on from
acet one- i sbpr op$| 4e(¢ré’rh1°§avbebﬁlb'%'eﬂ4'(5‘*)9%?%%“(‘%%‘%@',1 Tf%YI?‘I\/EI ting

poi nt  74-76C. [ 20( prapyd.o&s ) phenoxy Kiropyldbxazole were obtained

4- (4-chl orophe - 2- (25 pet -J e Al Ot ¥4 - ¥79)28 2L HAHMR10h635 M),

4- chl or o- 2- m?ﬁ%&y%h%ﬁgﬁ(%%éﬂftdﬁ I,hg!txrq?%u{%%ho%sjgzi)glg 09 m%lgnd

t et r ahydr of ur anRgaxyYsHaLljFatien ctrom Acetsnes 8RR r‘?&?ﬁfi SFB&ri di ne (756
ng) at room t espeoAless priand (he33desuld3¥)g rfedtimy wedn&t 76ré® $or 1 hour.
After the geaction mxture was concentrated, the residue was subjected to

silica gel colum chronmat ography, and crystals
g Example 61 grapny y

A mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-

imidazolyl)-5-[3-[2-(2-propyloxy)phenoxy]propyl]oxazole
(200 mg). titanium(IV) chloride (380 mg) and méthylene

20 chloride (5ml) was stirred at 0°C for 1 hour. The reaction
mixture was poured into a saturated agueous solution of
sodium hydrogen carbonate (10 ml) and extracted with ethyl
acetate (10 ml x 2). The organic layer was dried over
anhydrous magnesium sulfate and then concentrated, and the

25 residue was recrystallized from acetone-isopropyl ether to
give 4-(4-chlorophenyl)-5-[3-( 2-hydroxyphenoxy)propyl]-
2-(2-methyl-1-imidazolyl)oxazole as colorless prisms (90
mg, 51%). Melting point 110-111°C.

30 Example 62
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol {635 mg), 4-chloro-2-
methylphenol (570 mg), tributylphosphine (809 mg) and
tetrahydrofuran (10 ml) was added 1 1'-
35 (azodicarbonyl)dipiperidine (1.01 g) at room temperature,
and the resulting mixture was stirred for 1 hour. After



of 5-[3-(4-chloro-2-net hoxyphenoxy) propyl]-4-(4 20
chl or ophenyl )-2-(2-nethyl -1-im dazol yl ) oxazol e were obtained froman ethyl

acet at e- hexvo@mgdnzl, v/v)-eluted fraction. Recrystallizgkd
acet one-i sopropyl ether gave colorless prisns (573 ny, 223')5@““’%@ ng poi nt
85- 87 C. 25 Exanple 64 To a m xture of 4-(4-chlorophenyl)-2-(2-nethyl-I-

i m dazol yl ) - 5-oxazol ebutanol (1.32 g), 29ethyl phenol (865 ng),

tributyl phosphine (1.21 g) and tetrahydrofuran 30 (30 nl) was added

1, 1' - (azodi car BBayFrearpiqre migitnee (¥as lconperdirated) thapessiaue waand t he

resul ting m xt gapiedesed 86 sk fo@F eactd ] Xt ure was
concent rg‘t ed, tPeJ rle3$i 432 Sligggl?%_le%q[lg%iﬁ;%mﬁnfﬁoﬁégﬁk,%&du%ﬂﬁs
chr omat ogr aphy®* ahd 4’-€ -cé’ﬁ%ﬁf’bﬁh}gﬁmﬁl-@e("?xfﬁp%?ﬂw:fff‘h'i dazol yl )-5-[4-(2
met hyl phenoxy) chlexdpienydadzal ¢ 2 wastiopt o 1iad daz oty $bRhsold WO 01/ 14372
PO o0/ 08 Lobfiiha i bhOGHAPL UM IRRCNPIANS § A Loty e Ut 2

pyl ‘efner a

fraction. Recrég%%lf}ré zatjon from_acetone-1sopropyl orl ess

prisms. Meltin .71 ReSEystdizationdiropage trneisopsrpyl ether

4- (4- chl or ophe9yveg -palke? yedflhy| prismsri (BB00myl,) 720X a1e3a6t 8B2ht (690 ny),
2- met hyl phenol 74 {#Ag3% ng), tributyl phosphine (607 ng) and tetrahydrofuran
(10 M) was added 1, 11-(azodi carbonyl)di pi peridine (757 10 ng) at room
tenperature, and the resulting mxture was stirred for 1 hour. After the
reacti on ri%t ukxample 63oncentrated, the resi due was subjected to silica gel

col um chromat ogr apily .a #ldtarySéRl £ (Qf-cfi%() 'gp n .',t\_.)) -2-(2-methyl-1-

chl or ophenyl )-ﬁﬂﬁf- mitgf_-' oLm dazol yl ) - E 23 ph

met hyl phenoxy) PERTRA8RAZ 3r 8x 3zt tersisieantdd (638 igh- et tffilorec@rat e- hexane
(1: 1, v/v)-el Urehaxyphenoh. (6 Rearg)st diribpaylphoéplingi (@dw nggt Bag- i sopr opyl
ether gave patexnatlylaporaths®1d M3 Was G84ka Meiiing point 61-62 C.

15 (azodicarbonyl)dipiperidine (756 mg) at room temperature,
and the resulting mixture v;ras stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 5-[3-(4-chloro-2-methoxyphenoxy) propyl]-4-(4-

20 chlorophenyl)-2-(2-methyl-1 ~imidazolyl)oxazole were
obtained from an ethyl acetate-hexane (1:1, v/v)-eluted
fraction. Recrystallization from acetone-isopropyl ether
gave colorless prisms (573 mg, 63%). Melting point 85-
87" C.

25
Example 64

To a mixture of 4-(4-chlorophenyl)-2-(2-methy1-1-
imidazolyl)-5-oxazolebutanol (1.32 g). 2-methylphenol
(865 mg), tributylphosphine (1.21 g) and tetrahydrofuran

30 (30 ml) was added 1,1'-(azodicarbonyl)dipiperidine (1.S51
g) at room temperature, and the resultiné mixture was
stirred for 1 hour. After the reaction mixture was
concentrated, the residue was subjected to silica; gel
column chromatography, and 4-( 4-chlorophenyl)-2-(2-

35 methyl-l-imidazolyl)-5-[4-(2-
methylphenoxy)butyl)oxazole was obtained as crystals (1.61



20 Exanple 66 To a m xture of 4-(4-chlorophenyl)-2-(2-nmethyl-I-

I m dazol yl ) - 5- oxazol ehexanol (360 ng), 2-nethyl phenol (216 ny),

tributyl phggRhihae: (405 ng) and tetrahydrofuran (5 m) vecavsraidses

1,1 -(azodi carbonyl ) di pi peridine (504 ng) 25 at roomtenperature, and the
resulting mxture was stirred for 1 hour. After the reaction m xture was
concentrated, the residue was subjected to silica gel colum

chromat ography, and crystals of 4-(4-chl orophenyl @2-

(2- et hyl - | - i nBdage® ly [Exom p8- ehyh aratafepherans) hesdH [UVazELEtGEr e
obtained from gpz&tivH. ReSEtPEE®aINLAREoh ¥rdm adetonel-usegrbpel kither

Recrystal lization fram. di et hyl . et her<h ne |_oLl gss risms (280 :
625 el 11 ng. BOTSHOHses bei i PATERRE RN A DR B Pl e (250D

4- (4-chl or ophenyl )-2-(2-nethyl -i WO 01/ 14372 PCT/JP00O/ 05681 92
i m dazol yl ) g 5- p¥aplEgsopanol (318 ng), 4-tert- butyl phenol (300 ng),
tri butyl phosphi ne (405 and ef rah [ FuP ded 1,1'-
(azodi car bonyl ) di piqfﬂer"’l Hﬁrq%f@ufgﬁ% n{ﬁ&a%égﬁg%ﬁ'?ﬁgnn%%fa%ﬂu(rze%%hggdit he
resul ting mi xtimedawslydt)i-S-odagolefentanol AFPBrmg} he2 TeeddvilpheRPkt ure was
cgncent rat Ed,h (hs2 g:&’gs)i,d‘dﬁi}éﬁéylilﬁél';?%hédfé@ $ig) eAdotetrdldtdfuran
chr omat ogr aphy, _and crysta of 4;(A-c r 5[ 3-.(A-ter
but yl phenoxy) pt(bﬁﬂ‘]])- an(szﬁﬂ?éfﬂy 5+-T‘rﬁz g%%?%ﬁ?ﬁ%&%’r"g“{%o‘%é‘%e‘23? ai ned
froman ethyl mgktat ecdeox Aemperature, And ghat EesPIENg AHXREE Y8Eal | i zati on
from acetone i gpprAdW Iedt Rehofizy e AFtlee YRE| tvadiinmiktdregwa?1% . Melting
point 75-77C. 15 Exanpl.e 68_To a_ pmi xture o i1i 1 :
4- (4- chl or ophefi§T'§e %e&t FﬁgF f.?gr%arﬁedg%gl %P}’?E‘.’%ﬁ%z% epr opansl (318 ny),
2, 4- di met hyl phehwin (chyemagparaphbytand S5ysERPAE PB0% (/) and
t et r ahydr of ur agnh{ dfopieny19s-2addesle ihyll - 12Amiaaedlyhy Hrld )(@&-pi peri di ne (370
ng) at rOOEr)jt eHB%ﬂ{?ip I’eerioxy)pt—mtyl]oxazole were obtained from an ethyl
acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from diethyl ether-isopropyl ether gave
pale yellow prisms (573 mg, 66%). Melting point 61-62°C.

20 Example 66
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-

imidazolyl)-5-oxazolehexanol (360 mg)., 2-methylphenol
(216 mg), tributylphosphine (405 mg) and tetrahydrofuran
(5ml) was added 1,1"'-( azodicarbonyl)dipiperidine (504 mg)

25 at room temperature, and the resulting mixture was stirred
for 1 hour. After the reaction mixture was concentrated,
the residue was subjected to silica gel column
chromatography, and crystals of 4-( 4-chlorophenyl)-2-
(2-methyl-1-imidazolyl)-5-{6-(2~

30 methylphenoxy)hexyl]oxazole were obtained from an ethyl
acetate-hexané (1:1, v/v)-eluted fraction.
Recrystallization from diethyl ether-hexane gave colorless
prisms (280 mg, 62%). Melting point 70-71°C.

35 Example 67
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-



and the resulting m xture was stirred for 1 hour. After the reaction
m xture was concentrated, the residue was subjected to silica gel colum

chromat ogr aptwi1asmad crystals of 4-(4-chlorophenyl)-5-[ 3ptfirthoRsus

di et hyl phenoxy) propyl ] - 2- ( 2- et hyI -1 - im dazol yl )oxazol e were obt ai ned
froman ethyl acetate- hexane (1:1, v/v):;eluted fraction. Recrystallization
from acet one-i sopropyl ether gave pale yél |l ow prisnms (168 ng, 399%.

Mel ti ng point i 7C.. 30 Exanple_69 A m xture

of 2- chl or o- 4- (#™¢ ﬁ%erﬁ/m‘%%ﬁp’(%am HAdPpRghex$) BByl | oxazol e (1. 00
g)OI ﬁlt Ra/:j 2- Lhuﬂ!almﬂeanﬂr ((fy 0] mgge (%ﬁmlpmmiaﬁggngggﬁg?aﬂl(% 38 3$hg)
an i met AL ' or our. e
reaction m xt u?ééfmélas oduyr%e |nto ws‘i%ﬂéif%%&h%ﬂ%%l 93 water (100
m), and the r&2%PH}sAFRAPIddbpieenidine (338 mg) at gosy tempexhtivaeg and
recrystal | iZedafd orheiasisaneing Sepend walshetitfedifer at Rbhr. After

1-[4-(4-chloro

[ 3- (2- net hoxypﬁlg%(r)%%/ pér:igf)]y xt‘érox%aisolcqrﬁerﬁtﬁg%gflé the Tefe "2Se as pal e
yel | ow prisns §9RIPFLd bas. 1%9?9-@1% Fhroay@toCaphyY a @i i@ talsi xt ur e of
2-chl or o- 4- (4- oﬁlwop*wnp&bpﬁe{xﬁli% [Jil-(mattl&ltphenoxy)propyl]oxazol e (1.00

g), 2- isopro ) carbona (830 and N,
N- di net hyl f or %#]?ﬁ 2 ?8 x%)%gv\égfg 1 &)gnza?ﬁ#ng 8 %ﬁf E’gﬁr The
reaction m%t u¥er WédfFﬂ'f‘oa’Waﬁ@Yl (amaﬁf?-)'h%@h%xltlr-alot adwi-t h et hyl
acetate (10 nlekutd fiimetibnor gairysitayel zibson! {65 Aetoaahydr ous

magnesi um sul f al &, @dryiotetaﬁgrc grﬁgfé 9%1(1} gglj"gﬁggnyln) '23?5?“ ed to

silica gel colunn mat o orop
isopropyl-l-|ﬁ¥ %M?PiBt[gstg thylphenoxy)propyl]oxazole was obt ai ned
as an oil (333 20 ng, 28% from an ethyl acetate-hexane (1:1, v/v)-eluted

15 Example 68

To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (318 mg)., 2,4- . .
dimethylphenol (245 mg), tributylphosphine (303 mg) and
tetrahydrofuran (10 ml) was added 1,1'-

20 (azodicarbonyl)dipiperidine (370 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-5-[3-(2,4-

25 dimethylphenoxy)propyl]-2-(2-methyl-1-
imidazolyl)oxazole were obtained from an ethyl acetate-
hexane (1:1, v/v)-eluted fraction. Recrystallization
from acetone-isopropyl ether gave pale yellow prisms (168
mg, 39%). Melting point 76-77°C.

30
Example 69

A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methoxyphenoxy)propylloxazole (1.00 g), ethyl 2-
imidazolecarboxylate (990 mg), potassium carbonate (1.38

35 g) and N,N-dimethylformamide (10 ml) was stirred at
120-130°C for 1 hour. The reaction mixture was poured into



fraction. NVMR(CDC13) S: 1.39 (6H d, J = 7Hz) , 2.24 (3H, s), 2.20-2.35
(2H, m, 3.19 (2H, t, J = 7Hz), 3.70-3.85 (1H, m, 4.07 (2H t, J = 7Hz),
6. 75-6. 80 iy 6.80-6.95 (1H, 25 m, 7.02 (1H, d, J petdwpiiisas,
7.10-7.20 (2H, , 7.34 (2H, d, J =8.5 Hz), 7.37 (1H, d, J = 2.05 Hz),
7.61 (2H, d, J = 8.5 Hz) Exanple 71 30_A m xture of :
2-chl or o- 4- (4-chl orophenyl ) -5-[ 3-( 2- melgﬁyl phenoxy) pr opyl ) oxazole (1.00 g),
2- phenyl i mi dazole (432 ng), potassium carbonate (1.38 g) and N, N

di met hyl f or maniweeeg10100 mijas apdi the greguliting Fedifopreciphiate Wag reaction

m xture was p01ltri<i‘ée§:8&9 YAt Qiried08ndl YeSby sl 19 xedacion atétorat-hyl acetate
(10 M x 2.). i

he organi c _ | ayer s dr. v, n i um sul fate
and WO 01/ 14372SPE¥P m%%° 95;@80 @éﬁ?r%@c’f,(q‘f@eﬁégsﬁ aug" vva:j! subj ect ed

to silica gel [ael(@rmethoxypitengraphyorrhl-2-azeiivd] spLaazede£13- (2-

net hyl phenoyy}) é’%'%?*&lagé (a?s-ﬁgfé\ e11oh e V2o0xag pl23% )waMabtiaigied as an
oil (512 ng, 39% 1rom an ethyl acet at e- hexane (1:1, v/v)-eluted
fraction. NVRPCH®F398-9%®0-2.10 (2H, M, 2.19 (3H, s), 3.03 (2H, t, J =
7Hz), 3.88 (2H, t, J = 7Hz), 6.65-6.75 (1H, m, 6.80-6.90 (1H m,

7.05-7.20 (2H, Eﬁ%am {e2997-60 (11H, m 10 Exanple 72 A m xture of
2-chloro-4-(4-c OPOS

3,5- dinmethyl pyrazoperﬁg%%ﬁff#%%5%@?%&%%%9%&%@%&1ﬁsxf’%ﬁ“f (1.00°9),
N, N- di met hybf omemiydehédoxyiprogyd Joxazeke 6-00®):38-C for 15 1 hour. The
reacti p{\ Téx&;g%foﬁg?g%ﬁﬁ%a@gﬁﬁi Qfg)(,lﬁ@tasfﬁi)\mi aa_anlbtbﬂimtrs é8abtmg)y solid
Dot one- | sopr otd Ny Hiines gt ekl (A 0RLY Vel st5fed p¥iL20,330 |
pyrazol yl )- 5- [ 3-q Zormel hphpheFoeyFerTian BLA>BY@ Was B‘é‘l‘ée‘ké"?& ‘T’%‘# ri sns
(187 ny, 16%. (NRJo kDY aR@! edtrtdtedOMGEn eExgplaetate (10 ml x 2). The -
15 organic layer was dried over anhydrous magnesium sulfate
and then concentrated. The residue was subjected to silica
gel column chromatography, and 4-(4-chlorophenyl)-2-(2-
isopropyl—l-imidazolyl)—5-[3-(2-
methylphenoxy)propylloxazole was obtained as an oil (333
20 mg, 28%) from an ethyl acetate-hexane (1:1, v/v)-eluted
fraction. .
NMR(CDC1,) 0: 1.39 (6H, 4, J = 7Hz) , 2.24 (3H, s),
2.20-2.35 (2H, m), 3.19 (2H, t, J = 7Hz), 3.70-3.85 (1H,
m), 4.07 (2H, &, J= 7Hz), 6.75-6.80 (1H, m), 6.80-6.95 (1H,
25 m), 7.02 (1H, d, J = 2.0 Hz), 7.10-7.20 (2H, m), 7.34 (2H,
d, J = 8.5 Hz) , 7.37 (1B, 4, J = 2.05 ﬁz). 7.61 (2H, 4,

J = 8.5 Hz)

Example 71 .
30 A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methylphenoxy)propyl)oxazole (1.00 g). 2-phenylimidazole
(432 mg), potassium carbonate (1.38 g) and N,N-
dimethylformamide (10 ml) was stirred at 120-130°C for 1
hour. The reaction mixture was poured into water (100 ml)
35 and extracted with ethyl acetate (10 ml1 x 2). The organic
layer was dried over anhydrous magnesium sulfate and




To a m xture of 4-(4-chlorophenyl)-2-(2-nethyl-I-

I m dazol yl ) - 5- oxazol epropanol (318 ng), phenol (188 ny), 25

tributyl phegpiinagn(405 ng) and tetrahydrofuran (10 rﬂ) ﬁﬂﬁlﬁg(m

1, 1" - (azodi car bonyl ) di pi peri dine (400 ng) at room terrpera ure, and the
resultlng m xture was stirred for 1 hour. After the reaction m xture was
concentrated, the residue was subject e(?4to silica gel colum

chr omat ography, 30 and crystals of 4-(4-chlorophenyl)-2-(2-nethyl-I

i m dazol yl) - 5- c3ngaphoaied opFhoresixiue wase sobtjiacted téraiiara efelly!

tate-h | tiopsffom dieth |
SCher . hexane goosutn, ddndldlEpny! B gg‘t‘“‘"“ @éﬂ%‘*“?ﬁ TSR
Exanpl e 74 WO BEFRY SpBe R HRnpra 681 29‘5‘@&%

Jmoéyl oxazole
4- (4- chl or ophemmsgs) oﬁtémeﬂatdwlad oillm 5hz ahy )3§i~)o>fa:z>ﬁul apr epeynl (318 ny),

2, 3- di met hyl paeaeaté%ézm( &'b w&pgﬂfggzaogﬁca %nT0) and

tet r ahydr of uraﬂgg% on /1) di plgerl di ne (504
ng) at roomte ﬁ?ﬁ'}'-‘é a%cPQT?elloeéaFtlrhb n?x’t%r‘é’an@st?r? d(3®r 1 hour.
After the reatti @n-rﬂﬂzwesm(enncent.la:temz)t hes 68s6dnB (EIS, meubj ected to

silica gel col gmBochH! eaBE1fr ARhY7
4- (4-chl orophenyl) - 2- (2- net hﬂ‘PJ-I(ﬁ’pr azol 3?? 5"'{3 hi#®-7-60 (11H, m)

(2, 3-di net hyl phenoxy) pr opyl ] oxazol e were obtained froman ethyl
acet at e- hek@neEgample i) -eluted fraction. Recrystallization from diethyl

et her - i sopropyl et hﬂrmﬁ?ﬁ’t?re R2 8- ¥ﬁi$£’awf('45'&1 %%g, %1ﬁ9?/9532 Ling point

102-104 C. Eg a mxture -met hyl -1 -
i m dazol yl ) - 5 $) 4 ggf%’b‘?’b‘ﬁﬁ’r?@”(@i@’ﬁ%ﬁﬂ% (& (9| ﬁ’ét'hﬁl- henol (245 ),

t ri but yl phosphiieetaybpynpzoded(l 106t g hhpotadsiwmcatibonae (as3addachdl, 1' 20
(azodi car bonyl Ndupamtrﬁu&%:ﬂé%a&ﬁ)m%ﬂ Qe éﬂ%@aﬁﬁ% 1889c 5

resul ting {%xt |rredfor 9: Af ter he reaction mxture was
concent r at ed, ?he reS| g‘ ctlon mix uré was poured into water (10

ml), and the result:.ng solid precipitate was filtered,
air-dried and recrystallized from acetone;isopropyl ether
to give 4-(4-chlorophenyl)-2-(3,5-dimethyl-1-
pyrazolyl)-5-[3-(2-methylphenoxy)propyl]loxazole as pale
20 yellow prisms (187 mg, 16%). Melting point 103-104°C.

Example 73
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (318 mg), phenol (188 mg),
25 tributylphosphine (405 mg) and tetrahydrofuran (10 ml) was
added 1,1'-(azodicarbonyl)dipiperidine (400 mg) at room
" temperature, and the resulting mixture was stirred for 1
hour. After the reaction mixture was concentrated, the
" residue was subjected to silica gel column chromatography,
30 and crystals of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-(3-phenoxypropyl)oxazole were obtained
from an ethyl acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from diethyl ether-hexane gave
colorless prisms (130 mg, 33%). Melting point 76-77°C.
35
Example 74



subjected to silica gel colum chromat ography, and crystals of

4- (4-chl orophenyl )-2-(2-nmethyl -1-im dazolyl)-5-[3 25

(3, 5-di net g @hgpexy) propyl ] oxazol e were obtai ned from arcribdnskst

acet at e- hexane (1:1, v/v)-eluted fraction. Recrystal l'i zation from di et hyl
et her - hexane gave coI orless prisns (34% 8199 . Melting point 96-97C. 30
Exanple 76 To a m xture of 4-(4-chlorop {%nyl) 2-(2-methyl -1 -

i m dazol yl ) - 5- oxazol epropanol (318 ny), 2,6- dinethyl phenol (245 ng),
tributyl phosphi ne (B@% mgxtame of et r tAryGhlomOPRANYIY- At §2VRaEDYdddd 1, 1' 35

(azodi car bonyl miaépgﬂfy_rge_og,égélgyg}oﬁéndloqmmeﬁgﬂaﬁu:;e and the

resultlng m xture was_stirre

hour .. [ 143
PCT/ JP00/ 05681 91ingthylphenad; ﬂ&ﬁgnﬁ“§ urs i rlg’ir?é’%hg V@(psl %r ééu due was
subj ected to stétnahwommmlohmbMQfgraa}ﬂwl lakd-crystals of

4- (4-chl oroghe Haécggbg,ﬁ,lqdigags{»m{im%sawﬁgqraawdonetérﬂpéﬁﬂtﬁe. 5

I m dazol yI)oxa e were o

tai ned, froman et an v/ v)
-eluted fracti 8R4 YR KR{UNTINGPIEITS PGf 5?%1:5 ﬁggnggggve%c orI ess
prisms (300 ngthélfpactid miixpupei was 1qom<=1em@at;e:é Ebepresduer®ag nj xture

% )4 (4 m‘;th'holrOgﬁﬁﬁxé%eét%lh&%aﬂe-ﬂcomiﬂrﬁai:ic&ma x ?Zdrﬂliﬁﬂiﬁggl ( ?18 |
- r enol ri hu | ng) an

t et r ahydr of uraﬁf( 10(% Pﬁ’d‘&g& 127 i%?‘é?‘o i é‘é%‘gon | pzel_;“ di ne (504

nmg) at room)tewpeaaannethymntom)pegwqu@zmlﬁt‘lﬁ@RB iféamﬁﬁ'r 1 hour.

After the reaghion Q&&é{&ﬁmneomem Hﬂﬂﬁd-,elhltedr esadttiaomas subj ected to
silica gel colum chrona 0

h
4- (4- chi or opheBgFFYst ?121 e 1%[i"i"?‘nﬁétazo %’% SL%NPYI ether gave
(2- methyl - 5- i spptemeLosTRASS (431 Pox428 e mﬂ@memodmaoz A4 & et hyl

acet ate-hexane (1:1, v/v)-eluted fraction. Recrystallization from diethyl
et her - hexane

15 Example 75

To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-S5-oxazolepropanol (318 mg), 3,5-
dimethylphenol (245 mg), tributylphosphine (405 mg) and
tetrahydrofuran (10 ml) was added l1.1'-

20 (azodicarbonyl)dipiperidine (504 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4—(4—chlorophenyl)—2-(z-methyl-l-imidazolyl)-5—[3-

25 (3, 5-dimethylphenoxy)propyl]oxazole were obtained from an
ethyl acetate-hexane (1:1, v/v)-eluted fraction.

'Recrystall;zationfromdiethylether—hexanegavecolorless
prisms (340 mg, 81%). Melting point 96-97°C

30 Example 76
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (318 mg), 2,6-
dimethylphenol (245 mg). tributylphosphine (405 mg) and
tetrahydrofuran (10 ml) was added 1,1°-
35 (azodicarbonyl)dipiperidine (504 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After



gave colorless prisns (280 ng, 62% . Melting point 90- 91C. 25 Exanple 78
To a m xture of 4-(4-chlorophenyl)-2-(2-nethyl-I-

i m dazol yl ywomiasol epropanol (318 ng), 2- isopropyl phengbr(Enbisddn) |
tributyl phosphi ne (405 ng) “and 30 tetrahydrofuran (10 ml) was added 1,1'-

(.azodi car bonyl ) di pi peridine (504 ng) at yoomtenperature, and the

resulting mxture was.stirred for 1 hourg.6 After the reaction m xture was

concentrated, the residue was subjected to silica gel colum
chr omat ogr aphy thgngeaeyien mixjmrgs was concentrated, the residue was

4- (4- chl or opheyb)jedted tordincal gd Mt 6lndn ¢hyomatagraphy. and crystals
(2-1sopropyl phe YR I _were pbtained froman WO 01/14372

PCT/ JP0OO/ 056810%8§ itghé;‘?i/%%:%&}t%g}ﬁe\éﬁkg g?‘ , vlv)-eluted fraction.

Recryst al | i zat idmethghrherexBIPrepNads -Rekar@e e Icol orl ess  prisns (349 ny,

4810(()/%- %' ti B% B@ii@h;giyﬁﬂ&ahﬁll?(Mle?:;BQazlﬂ-ﬁ?@ ﬂéﬁdﬁ{ @he ethyl aceta1(:%—18 )

- (4-chl or ophe - 2- (2- et -| - im.dazo -5-gxaz ng) ,
2- hydr oxyi ndang'ye’%aﬁ'gé}Q ﬁg?e Y)f%)bt?tl)l/lItSHogﬁ ?%legﬂﬂogeﬁggﬁ%ff%ﬂa% dr of'ur an
(10 M) was addawml acetonediixanehanaye)erInmlesisdpresa oo mgy) 74%) r oom

tenperature, angellengessirdt N4 xbuce was stirred for 1 hour. After the
reaction mxture was concentrated, the residue was subjected to silica gel

col um chr omat ogr aphy, and 4- (4-chl orophenyl)-5-[3-(5-
i ndanyl oxyLer o@xample 27 et hyl - | -i mi dazol yl ) oxazol e was 15 obt ai ned as an
oi | (418 ng, 96%) fmennamigéind oFCetauechierdpieeryl)l2-2vneehyled-fraction.

RIS G Ayt ety brbifor (51D . Bobbshitlas) (o
(1H, nm), 6. 80- G:SIPrEPKHLPh§nOY (360(ng) . AFiputylphosphing (4P rg) andy = g
Hz), 7.36(211, #trhhyaBoburdir)(107mi3 ikl added & 12Hz), 7.62 (2H, d, J
=8. 5Hz) E).{lgrrpl(eaz%(&icarbonyl)dipiperidine (504 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-
20 (2-methyl-5-isopropylphenoxy)propyl]oxazole were
obtained from an ethyl acetate-hexane (l1l:1, v/v)-eluted
fraction. Recrystallization from diethyl ether-hexane
gave colorless prisms (286 mg, 62%). Melting point 90-
91°C.
25
Example 78
) To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (318 mg), 2-
isopropylphenol (272 mg), tributylphosphiné (405 mg) and
30 tetrahydrofuran (10 ml) was added 1,1'-
(azodicarbonyl)dipiperidine (504 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
35 of 4-(4-chlorophenyl)-2-(2-methyl-l-imidazolyl)-5-[3-
{2-isopropylphenoxy)propyl] oxazole were obtained from an



To a m xture of 4-(4-chlorophenyl)-2-(2-nethyl-1- 25
I m dazol yl ) - 5- oxazol epropanol (318 ng), 1- hydroxytetralin (296 ng),

tributyl pheepkinasz (405 ng) and tetrahydrofuran (10 M) pespasses 1. 1 -
(azodi car bonyl ) di pi peridine (400 ng) at roomtenperature, and the

resulting mxture was stirred for 1 houg After 30 the reaction mxture was
concentrated, the residue was subj ected to silica gel colum
chr omat ography, and crystals

of
4- (4- chl or ophef¥RY1 Rqetakerhgrane | (i da, 31/ y)yedufed fraction.
(5,6,7, 8- tetrahgdfﬁsﬁamaphﬁ:heﬁ)f):pmmét]tmawﬂe&-waxane@ialvalctﬂmmesm an et hyt

acet at e- hexanepj(:} n;l,s (ﬁléuggg 35ﬁe1?§§éoﬁ%ilﬁ§%3'-%t 43kl i zation from

acet one- hexane“gave SS | Sns Mel'ting poi nt
125-126C. WD 01/ 14372 PCT/JPOO’ 05681 98 Exanple 81 To a m xture of
4- (4- chl or ophepyappXe (7 et hyl -1 - i m dazol yl') - 5- oxazol epropanol (318 ng), 2

5 hydroxytetralin ( | tyi t r ahydr of ur an
(10 mM) was added 1'[201 q%a%‘dﬁl ca#b% @*?%BBE ghéél? ”?-)%%t)h&ri iroom

t enperature, émialdf!myr]ésér't’?‘ﬂ@m&ﬁw%:i %?l‘?gbd 3'6’(Ydf°PFé’&Pda¥\9ter t he
reaction m xt upgesvafy)GOoBeERifPkRibsphiiaer 505 gy )nandlfetdlyariogdran silica

gel colum chr '

(4-chl oropheny?ﬁf%%ﬁdﬁgg |i1'r% d (zaﬁc’dll)cagbf%yl)dipiperidine (400
(5,6,7,8-tE2r amglrat ;q?apﬁmsﬁwﬁrmlméael EefRkting MixtdFea¥asn oil from
an et hyl acet apeihme@mr( 1: hioury/ WFtelrutrd feaction mikibbenwas 80°/<) 15

NI\/R(CDC13)6 1 H . a @qlg 80,64H M, 2.77
(3H s), 3. %&é}&%ﬁeﬁ EE% r %@:@@Q Q%t'geaie7 cB0gdt (2H =
6. 90- 7. 00 (1H Cﬁ}umnr %omefﬂsrﬂphlﬁ ﬁnﬂ%)'“?c%%%?lf‘ 1’J5 é E5ty) | 7.42
(1H, d, J 2Hz}ndahdxydprogylJ-2-8( Hinethy201Eimiddz0132 Yoxagohexvas e of
4- (4-met hoxyphepyl I &% YRt OYL - L4148 Hgadeky! #26m AR Ztgautaaehté 555 o),
2- met hyl phenol
hexane (1:1, v/v)-eluted fraction.
NMR(CDC1,) 0 : 2.00-2.20 (2H, m), 2.15-2.30(2H, m), 2.76 (3H,
s), 2.80-2.90 (4H, m), 3.15 (2H, t, J = 7Hz), 4.02 (2H, t,
= 7Hz), 6.60-6.70 (1H, m), 6.80-6.90 (1H, m), 7.00 (1H,
20 d, J = 2Hz), 7.10 (1H, 4, J = 8 Hz), 7.36(2H, 4, J = 8.5
Hz), 7.42 (1H, 4, J = 2Hz), 7.62 (2H, &, J =8.5Hz)

Example 80
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
25 imidazolyl) -5-oxazolepropancl (318 mg), 1-
hydroxytetralin (296 mg), tributylphosphine (405 mg) and
tetrahydrofuran (10 ml) was added 1,1'-
(azodicarbonyl)dipiperidine (400 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
30 the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-
(5,6,7.8-tetrahydro-1-naphthoxy)propyl]oxazole were
obtained from an ethyl acetate-hexane (1:1, v/v)-eluted
35 fraction. Recrystallization from acetone-hexane gave
colorless prisms (387 mg, 86%). Melting point 125-126°C




(432 nmg), tributyiphosphine (810 ng) and tetrahydrofuran 25 (10 n) was
added 1, 1'-(azodi carbonyl)dl pi peridine (757 ng) at roomtenperature, and

the resul t wgomsaxure was stirred for 1 hour. After thep{:@gﬁ,},)ﬁ%lmxture
was concentrated, the resi-due was subjected to silica gel colum

chr omat ogr aphy, and crystals of 4-(4 30

met hoxyphenyl) - 2- (2- net hyl -1 -i m dazol yl ?85 [ 4-(2-

met hyl phenoxy) but yl ) oxazol e were obtai ned froman ethyl acetate-hexane
(1:1, v/v)-eluted fraction. Recrystallization fromdiethyl ether-hexane
gave pale vyel Egsmprd ¥ (532 ng, 64% . Melting point 59-600C. 35 Exanple

83 WO 01/ 14372 PCT/,J P00 Q 81 9

2- chl or 0- 4- (4- chl or%{henﬁx) uge[@.8 é%cﬁﬂ(?fﬁBhgﬂgﬂlfbrf)ﬁﬂﬁWJz&I e (500
mg), 2- propyl iRidreivd )-b-ogagpleprnpansiluh3d8r mghat2- (1. 38 g) and :
N, N-di met hyg f Onmﬂéte(tﬂlm (366 nithi,’ £8shaty l?’%s}ﬁﬁ.n@ 265 dh *&%{ The

t t th |t
o T ook BB, 048 1 Sael Mer A1 1 s ons b et omehexane
to give 4- (4- 6#@1#@:&@&)14aipgpqmdmmoxwmoaymmpyé@pah(wre,

propyl - 1-im daa&hydb)é)mqhe rﬂﬁlﬁi‘zﬂéehhg 10 Mel ting
poi nt 89-90C. 1ﬂ§ \(,:\éhpi(:)ir.]b%§ MS% ngo he%%Ié%r 5-13-(2-

met hoxyphenoxy} propr%aﬁet&fgzgﬂﬁ '('%?)d"af’?g)wnfefﬁrﬂﬁﬁ@cy‘:??n US( ¥86 ny)
pot assi um¥hr bewRiecten 19 §ilige gel Nadiumst bhrémathegraEhy,lGnd i-was stirred

at 120-130 C f 4-cilldiaphenyThez! CRGIdO I XhiLEs ¥EEy DAL G NLO Wat er (100
r! ed over  anhyar s Triatesry ey favgﬁ%exﬁharegﬂgmleed Yafhe rostdue vas
recrystal | i zedo®¥aied @ScpRyPibtfram [fak &byl oagetate-Hekantd ddephenyl ) -5-[ 3-
(2- met hoxyphemepy) i) £2aéticmdeg¢gbal mg) Bakapzol yl ) oxazol e as pale yell ow
prisms (104 MymrEc1,) 6: 1.70-1.90 (4H, m), 2.15-2.30 (2H, m),

2.60-2.80 (4H, m), 2.77 (3H, s), 3.14 (2H, t, J = 7Hz), 4.01

(2H, t, J = 7Hz), 6.50-6.70 (2H, m), 6.90-7.00 (1H, m), 7.00

(1H, 4, J = 2Hz), 7.36 (2H, 4, J = 8.5 Hz), 7.42 (1H, 4,

J = 2Hz), 7.62 (2H, 4, J =8.5Hz),

20

Example 82 i

To a mixture of 4-(4-methoxyphenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolebutanol (655 mg), 2-methylphenol
(432 mg), tributylphosphine (810 mg) and tetfahydrofuran

25 (10 ml) was added 1,1'-(azodicarbonyl)dipiperidine (757
mg) at room temperature, and the resulting mixture was
stirred for 1 hour. After the reaction mixture was
concentrated, the residue was subjected to silica gel
column chromatography, and crystals of 4-(4-

30 methoxyphenyl)-2-(2-methyl-1-imidazolyl)-5-[4-(2-
methylphenoxy)butyl]oxazole were obtained from an ethyl
acetate-hexane (1:1, v/v)-eluted fraction.

Recrystallization from diethyl ether-hexane gave pale
yellow prisms (532 mg, 64%). Melting point 59-60°C

35
Example 83



Mel ting point 53-54C. 25 Exanple 85 A m xture of

2-chl or o-4- (4-chl orophenyl ) -5-[3-(2- met hyl phenoxy) propyl ] oxazol e (500 ng),
met hyl 2- g fagpabepropi onate (500 ng), potassium car borrrrarf@Besing) 30 and
N, N-di met hyl formanmi de (10 m) was stirred at 120-130 C for 6 hours. The
reaction m xture was poured into 100 m gq0f water and extracted with ethyl.
acetate (100 M x 2). The organic |ayer was dried over anhydrous magnesi um
sulfate and concentrated. The residue was sugj ect ed tol i!J)i %el 35

col umn chr omat ogr aphytisinrec Pfs 2 aPRIFO 1 (A7chLoFgphgny P-5- (31 (32

chl or ophenyl ) - ket BokZperidny) peppX yopaophe |(:5DOVBg01/ 24372 PCT/ JP00105681

100 oxazol y11- 2By UAERASRGP! DI §) ol o8 ekl ion @R 3 by lana

_ . lon. Recrystallizati th

acet at e- i sopr ofyN-@imerhyjfpamapafe (3Q Pbly¥ES; %"r?slyﬁegsﬁt r’ré%'gg[i]%:r 0frIF]eIet'i %13

20|( Zt CﬁIZEJrBBS I? 4 ?())\Ei‘élm;'rﬁe&&a'&i@nnﬁkam ofas poured into water (100

-(4- rophenyl ) - 2= ( 2- et -0- ﬂt@g%}éo FORa0la 1318

3,4,5- trinet h?ﬁ&heﬁ%‘% Ifefﬁﬂ%ﬁf S?jr'lir% y p%&étgﬁiehgag%gﬁ a:n(?l(rg o).

t et r ahydr of ur adried and xgervsdgddized  £rom AGHLOReRH '}%Iin%% pErN%i*he (400

2?% e?t :ﬁgmrterqge.eawf@phemqutshes; e3uhé tingeyphenoxe ) peepyt 114-d@ - or 1 hour.
eaction X ' . '

Si1ica gol col BRRBEHT brelismatlys TOREERLS St d S IGFLEMR2 s et ed Lo

4- (4-chlor PhedPR) - 2 Med tipghppipt i?ﬁ’c?e?z’(ﬁ{yl )-5-[3- (3,4,

5-tri met hyl phenoxy) propyl ] oxazol e were obtained from an ethyl

acet at e- hexane _( 1: vé‘y) -eluted fraction. Recrystallization from

acet one- hexaneEg%‘(‘;iu\}l 180

20 Exanple 87 To a M m‘g{“l‘sree(s);fdfgz Iﬁts‘trl,?i?é’r? %@1%]‘)%};@1‘?’2'\/;%%%& :{)'F(I.zrl boro e

methoxyphenoxy)propyl)oxazole (500 mg), 2-

15 undecylimidazole (500mg). potassium carbonate (1.38 g) and
N,N-dimethylformamide (10 ml) was stirred at 120-130°C for
4 hours. The reaction mixture was poured into water (100
ml) and extracted with ethyl acetate (100 ml1 x 2). The
organic layer was dried over anhydrous magnesium sulfate

20 and concentrated. The residue was recrystallized from
diethyl ether-hexane to give 4-(4-chlorophenyl)-5-[3-
(2-methoxyphenoxy)propyll]-2-( 2-undecyl-1-
imidazolyl)oxazole as pale yellow prisms (1100 mg, 13%).

Melting point 53-54°C.

25

Example 85
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-

methylphenoxy)propyl]oxazole (500 mg), methyl 2-
imidazolepropionate (500 mg), potassium carbonate (690 mg)

30 and N,N-dimethylformamide (10 ml) was stirred at 120-130°C
for 6 hours. The reaction mixture was poured into 100 ml
of water and extracted with ethyl acetate (100 ml x 2). The
organic layer was dried over anhydrous magnesium sulfate
and concentrated. The residue was subjected to silica gel

35 column chromatography, and crystals of methyl 1- [4-(4-
chlorophenyl)-5-[3- (2_ -methylphenoxy)propyl]-2-



I m dazol yl ) - 5- oxazol epropanol (318 np), 2,4,6- trinmethylphenol. (273 ny),
tri butyl phosphi ne (405 ng) and 25 tetrahydrofuran (10 mM) was added 1,1'-

(azodi car bavybyydspi peri dine (400 ng) at room tenperat urepcrahfdokd
resulting mixture was stirred for 1 hour. After the reactlon m xXture was

concentrated, the residue was subject eg 60 silica gel col um
chromat ogr aphy, and crystals 30 of

4- (4-chl orophenyl) - éZ met hyl -1 -im dazol yl)-5- [3 (2,4,

6-tri net hyl pheRERFPHY bhy3 1 iifanod epsppiommts ware fobdmiandefhyh an
acet at e- hexaneethyl, asdtgtes Hexathel (aE1] oa/vﬁwmlflrhé%abﬁn from

acet one- hexane Ig S ris 2 ting_point 110-111C
35 Exanpl e 88 ﬁ%gﬁﬁ%g’zé%é%gﬁ %&&i a%tfoléwff&?%}é? T gave

4- (4- chl or opheRLe -YRIIDWBprhsms | (350dazB3%).) - Bedkiuo pepnipanos3(S18 ng),

2, 3- di net hexyl phenol (308 ng), tributyl phosphine (405 ng) and
tetrahydrofura grgré)l g \as added 1,1' 5 (azodi carbonyl)di pi peri di ne (400
ng) at roomtenper ure and-the resulting m xture was stirred for 1 hour.

After the react|onT?nfkt"!}Pfé'-un&sO(Eoﬁcéhwlaltm,pltelnalr)eerdaanml-aubj ected to
silica gel col iRDa&ie BAR-GUOXRRY1epREp&RYS @

e 0 L o e
v/ v) - el ut etf f r et rddmdanpe: 410i »h) iwas ddded dcdt'ene- hexane gave col orl ess

prisns (359 ng(aiﬁﬂﬁcafﬂﬁ%ﬂhaﬁpﬂ?éﬂidﬁﬂ§11@5G\)1§t§%ﬁﬁp£§m n}éagre
ropan

of 4-(4-chloro -l-_im.daz oxazole

ng), 3,4,5- trlgmat ﬁi‘eno tur%be) hb ot Fgﬁi’lﬁ%‘ﬁkﬁ)%rpfﬁ H@u?ma‘\fﬁ@r and 20
t et r ahydr of ur abP¢ 1’03%‘:)1%?1&&8{56 wasg 'concendgiatedhoblhé ) xé pidrer iwaisne (400
ng) at room t esgigjexttiedeto silica gel column chromatography, and crystals

15. of 4-(4-chlorophenyl)-2~(2-methyl-l—imidazolyl)-5-[3—
(3.4,5-trimethylphenoxy)propyl]oxazole were obtained
from an ethyl acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from acetone-hexane gave colorless
prisms (222 mg, 51%). Melting point 75-76°C.

20
Example 87

To a mixture of 4-(4-chlorophenyl)=2-(2-methy1-1-
imidazolyl)-5-oxazolepropanol (318 mg), 2,4,6-
trimethylphenol (273 mg), tributylphosphine (405 mg) and .

25 tetrahydrofuran (10 ml) was added 1,1'-
(azodicarbonyl)dipiperidine (400 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals

30 of 4-(4-chlorophenyl)-2—(2-methyl-l-imidazolyl)-5-[3-
(2,4,6—trimethylphenoxy)propyl]ogazole were obtained
from an ethyl acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from acetone-hexane gave colorless
prisms (82 mg, 20%). Melting point 110-111°C

35 '

Example 88



and the resulting mxture was stirred for 1 hour. After the reaction
m xture was concentrated, the residue was subjected to silica gel colum

chr onmat ogr g@isesed crystals 25 of PCT
/JP00/05681
4- (4-chl orophenyl ) -2-(2-methy| -1-imdazolyl)-5-[3- (3,4,5-
tri met hoxyphenoxy) propyl ] 6xazol e were ghtained froman ethyl
acet ate-hexane (1:1, v/v) -eluted fraction. Recrystallization from

acet one- hexane gave pale yellow _prisnms Mel
146- 147G . 30 Exanphe 8i¥suge & i -6 &‘—”(’Bﬂgﬁlﬁr%}lﬁp‘h‘ tthgg gmmrali hyl -1 -
i m dazol yl ) -5- mﬂéﬂ@.@mpanekai&ﬂs&:m)anol 63148i me} hczoyal-phenol (308 ng) , )

tri butyl phosphine r '
(azodi car bonyléj(}'l éh q%lgmﬁrelg 2((%% ), a&%gg%&?bﬁasé%%u%ﬂého%)as\gaglll11372
PCT/ JP0O/ 05681teqmmfmﬁénr 619 hras edged iang Stirred for 1 hour. After

;2:& (r:g?ﬁ%cy;hpgﬁwﬂ,mnwmaepmaﬁﬁinet (400 o) cale roew tempgiratusg.to silica
ﬁﬁﬁg'@ o] Of Op&ERY | 3-(2,6 5
di et hoxypheno?ﬁpﬁ%pfpejs%%tigg "Et vQVas ;dﬁ fh%kxgzo e %%5531& al( ned
from an ethyl thetxzeactieaxmastyne f”aﬁll"\ﬂ“c@PGFéHe r NG FFSIREE YBPal | i zati on
from acet one- hsﬁ@ 1§§&lﬁoBahﬁcdgbhmmmnmqmﬁgngphf/l%ldcrmsrttaﬂ-ﬁg poi nt

83-84C. 10 Exa hi h -1 -
i m dazol yl ) - 5- gga‘g ?%pc}‘g'ﬁ%ﬁghé%g{)g ﬁ((th hﬁrilogufpélnill ;Zjh(eﬁolrmE g%i) Irrg)

tri but yl phids phitie {BHFRASPOXE ) BREPY r?a‘h( Pet 120 M) was added 1,1 -
(azodi car bonyl iﬂi@aMyJobld&ez(:BSme:g caita:m@m feopeamtathyl ageyathe

resul ting m xt i r f er rddig '
concentr at ed, F res I(Sj’ue' %99) Qi%je&]%*%c?ggl I |IE:.a srtaig.lﬁ.ﬁﬁﬁllﬂih)(t e e
chr onat ogr aphyfralncp%qweapgxane gave colorless prlsm BgQ Jm 79%).

Melting point 104-105° c.
15
Example 89
. Po a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl) -5-oxazolepropanol' (318 mg), 3,4,5-
trimethoxylphenol (368 mg). tributylphosphine (;105 mg) and
20 tetrahydrofuran (10 ml) was added 1, 1'-
(azodicarbonyl)dipiperidine (400 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentratéd. the residue was
subjected to silica gel column chromatography, and crystals _
25 of 4-(4-chlorophenyl)-2-( 2-methyl-1-imidazolyl)-5-[3-
(3.4, 5-trimethoxyphenoxy)propyl]loxazole were obtained
from an ethyl acetate-hexane (1l:1, v/Vv) -eluted fraction.
Recrystallization from acetone-hexane gave pale yellow
. prisms (346 mg, 71%). Melting point 146-147°C
30 '
Example 90
To a mixture of 4-(4-chlorophenyl)-2- (2-methyl-1-
imidazolyl)-5-oxazolepropanol (318 mg)., 2,6-
dimethoxylphenol (308 mg). tributylphosphine (405 mg) and
'35 tetrahydrofuran (10 ml) was added 1,1'-
(azodicarbonyl)dipiperidine (400 mg) at room temperature,



20 of 4-(4-chlorophenyl)-2-(2-methyl-I-imdazolyl)-5-[3
(2- et hyl sul f anyl phenoxy) pr opyl 3oxazol e were obtained froman ethyl
acet at e- hemeowm/igdnzl, v/v) -eluted fraction. RecrystallizagrSRokiam

acet one- hexane gave pale yellow prisnms (664 ng, 60%. Melting polnt
118-119C. 25 Exgrrple 92 To a mixture of¢5(4-chlorophenyl)-2-(2-methyl-I-

I m dazol yl ) - 5- oxazol epropanol (953 ng)b {ret hKI 3h(2-e 30 (L. 21 and

hydr oxyphenyl u osphin

tgt rahzgr ofﬁr;%lh?pbﬁ aﬁeséftlé’&dﬂ%*i uge Wa( &'&FE&FbSWB bdﬁuﬁ peﬁ%@ﬁ“ﬁe (1.20
g) at room t enpBearapetiommixtmzer was| comeeminateds whe sésidwsl wag 1 hour.
After the reagubgacted il 1MRs ﬂ'@ﬁﬁﬂ@&ﬁﬁmé@fﬁ%ﬁ%#@ﬁséﬁg ected to
silica gel col lé%‘n giﬁ%%l%p ;élllreghg/f (stal s 350 thy

3-[2-[3-[4-(4-chl orop

i m dazol yl) 5 émzt;hmmej}mswpphpmyum Oinmtatyd ~aer e WO 01/ 14372/ uted
PCT/ JPOO/ 056811mia§z@p§;g)d}g§°f1@o%§g S6tYindF Yl a Heépa e(éceh Vv)-e

stal li acet one exane ave pr| ss
ErlaStSI Sn 73R0e/<)cr¥’ﬁ/§f'f?néfpim ﬁ't/VQI Blas! e %’-’Yﬁfﬁ-%zﬁttépé of nethyl
3-[2-[ 3-[ 4- (4- fram@Aastionryhexané Qalvet:b'qale el oW ardlsyk) ¢ 386 mg, 74%).
oxazol yl ] pr opoxyé paeiy |ddan@pegngé<ec (400 ng) and tetrahydrofuran (10 nl) vvag
added gradyal ly [ithium 10 al um num hydride (40 ng) under ice-cooling, an
t he resuljfjélng m xture was stirred for 1 hour. Sodium sul fate decahydrate

(400 ng) was cBxerple@lhdded to the reaction mixture, whi ch was filtered.
The residue on the fél4 ecfixtaieeéfv\@swﬂ:‘iﬁ%}o %ﬂySS hé" e = ;Ihe

filtrate was 1 12 an hexane ] dueto gi ve
crystals of 4- ?'3.28%&&) tsnf/’f‘ f ”(%l 800 mg) ,

hydr oxypr opyl ) PRERDLEY }PPBQO{- Z5|ﬁﬁtmg/] Itributylmﬂmgph)imbazadmn(qam ng,

65% . Recrlst abhd zidtwhyldrefuras hy2o anot 3la@- BayadeL gpve col orless prisns.

Mel ting point (azodicarbonyl)dipiperidine (800 mg) at room temperature,
.and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
20 of 4-(4—chloropheny1)-2-(2-methyl—1-:Lmidazolyl)-5-[3-'
(2-methylsulfanylphenoxy) propylloxazole were obtained
from an ethyl acetate-hexane (1:1, v/v)-eluted fraction.
Recrystallization from acetone-hexane gave pale yellow
prisms (664 mg, 60%). Melting point 118-119°C.
Y )
Example 92
To a mixture of 4-(4-chlorophenyl )-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (953 mg), methyl 3-(2-
hydroxyphenyl)propionate (1.08 g). tributylphosphine
30 (1.21 g) and tetrahydrofuran (20 ml) was added 1,1°'-
(azodicarbonyl)dipiperidine (1.20 g) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
35 of methyl 3-[2—[3-[4-(4-—chloropheny1)—2-(2-methyl-1-—
imidazolyl)-5-oxazolyl)propoxy] phenyl Jpropionate were



20 119-1200C. Exanple 94 To a m xture of nethyl 3-[2-[3-[4-(4-

chl or ophenyl ) -2-(2-nethyl -1-im dazolyl)-5- 25

oxazol yl ] p Y¥d;phenyl ] propi onate (400 ng), tetrahydrofpgmpoddsesi ) and

et hanol E” was added 5 m of a 1 N aqueous solution of sodium
hydroxide and the resulting m xture stirred at roomtenperature for 3
hours. The reaction m xture was poured into water (100 nml), 30 and the

m xture was neutralized with 1 w\i/drochl oric acid, The essult% solid
preci pi tate waebtained dromashethyl (acetpdeshespneaf}: Jd'rl‘éjd’t 9& crude

crystals of 3-fgattod.4- ﬁécﬁf%ﬁwylbh ?ir(nﬁ mmde-lheumdag@vql) 5-

| yl h I i
ot ahydr of ur aREhERAo Rt ol G, PR TR MRGRa PORREA B E: g o i

184-185C. WD 01/ 14372 PCT/ JPQO/ 05681 104 Exanple 95 To a m xture of
met hyl  2- ang noggdaf I(grg;prophenyl) 5-t hi azol epropionate (6.00 g), anhydrous

cupric chloride ,% ‘éand ce tr 0 qas added dropw se
tert-butyl nitrite %abg'lF g é%l-cdgllﬁ% [Ed%] the resulting

m xture was st chledomen'yddwﬂt-éﬁp@eblllﬂ'el'fid'ridgmﬁzb?s5 The reaction mxture
was poured int gyuas 1](&%0&1y)jphaﬂ9|1nxﬁdlﬂaﬁmdewnhoahgylamtet ate (150 m x

2 Th 10 ° )
cz)ncent?rg'[ ggnl %ﬁﬁr?%%a#%ﬂfé’r\ﬁ&s éubj e ‘%CF fagﬁséﬁ] ?Hédﬁ@?ff i%khI ate an

chr omat ogr aphy alamimem \idrddeoil Fo(mlel@ew\éé’e'%?g}ﬂ%d ‘?’f%rﬁh&n et hyl
acet at e- hexanergguﬁtuy mxeh%eﬁhs fsltaﬁi:eorfothll sowr) Bedivnssyifade i n

tetrahydrofura m ),, dAIME etk | SRitvhal um num
hydride (1.0 Bﬁé %’f%tr? |(r'%0 ?{Jﬁf}?aﬁi’ )

rring ? The
t enper at ure wasixkere ; yhich tWGS ieit?r%%du Uhe sTRitee c?étéﬁ&?dfé £%1.0 g)
was added, andphperniad Washads wakhoetiiyl tavetatern The Midhrasapesature with

stirring agg t concggtlf.‘ééééa refda H&Eadd WhkadfadbtoCons dilsiauedts Gideve 2-
crystals of 4-(4-chlorophenyl)-5- [3-(2-(3-
hydroxypropyl )phenoxy) propyll-2-(2-methyl-1-
imidazolyl)oxazole (264 mg, 65%). Recrystallization from
ethyl acetate-hexane gave colorless prisms. 'Melting point

20 119-120°C

Example 94 '
To a mixture of methyl 3-[2-[3-[4-(4-
chlorophenyl)-2-( 2-methyl-1-imidazolyl)-5-

25 oxazolyl}propoxy]phenyl]propionate (400 mg),
tetrahydrofuran (5 ml) and ethanol (5 ml) was added 5 ml
of a 1 N aqueous solution of sodium hydroxide, and the
resulting mixture was stirred at room temperature for 3
hours. The reactionmixture was poured intowater (100 ml),

30 and the mixture was neutralized with 1 N hydrochloric acid.
The resulting solid precipitate was filtered, washed with
water and air-dried to give crude crystals of 3-[2-[3-
[4-(4-chlorophenyl)-2-(2-methyl-1 -imidazolyl)-5-
oxazolyl]propoxy lphenyl]propionic acid.

35 Recrystallization from tetrahydrofuran-hexane gave
colorless prisms (260 mg, 54%). Melting point 184-185°C.



chl or o- 4- (4-chl or ophenyl ) - 5-t hi azol epropanol as an oil (2.02 g, 70%.
NMR(CDC13) 6 : 1.80-2.00 (2H, m, 3.00 (2H, t, J =7.0 Hz), 3.70 (2H, t, J
= 6.0 Hz), wodmagaH, d, J = 8.5 Hz), 7.53 25 (2H, d, J PgrAbhsdranpl e 96
To a m xture of 2-chloro-4-(4-chlorophenyl)-5- thiazol epropanol (1.90 g),
2-rnet hyl phenol (1.30 g), 30 tributyl phogphine (2.43 g) and tetrahydrofuran
(30 M) was added 1, 11-(azodi carbonyl )dipi peridine (2.50 g) at room
tenperature, and the resulting mxture was stirred for 1 hour. After the
reaction m xture was concentrated, and the residue was subjected to silica
gel col um chrioammply &%hy. 35 The et hyl acetate-hexane (1:1, v/ vl)-e:ju_t edV\D
fraction was conc f | %) L. Wy C i ved in
01/ 14372 PCT/ Jg(@{ ?geogi‘m%%gﬁ??f 3?%"%% 5 g?‘%hq é\g% 1%’%"."%&‘?’3_’
2- Met hyl i mi dazdT SHEEBLPIGPIGRALS d162980i G nh¥siFas cuPYAC Phlarrideadded t o
the reactiSn (4xa3ure, anldi abetomsitstiiler E(t(iloatnllZGaif'SQd&d Clﬁ:r?fbwllﬁ'é;k&rSi ~The g
reaction m xt Yz e arc]l | 1 the re i ng soli
precipitate V\/i&fl I tgr?'gdﬁfgfjf%gﬁ\é\gég_ﬁrﬁf J’?@g?y% taélni%zoé)g‘if‘%rﬁ%‘ii#‘&ne- hexane
to give 4-(4- IO RGeMIEFUDe (Wasgtifred aki §agm| tenperataure) for 2 _
met hyl phenoxy)howgsyl | The azakeies miataryaldsopopred Mmtb3dterPzod %) Ml ting
oint 112-113 ; X .
2- [ 4- (5- cgl or (c)%an té%ltg%]y - g}géxé&%loé%%%%-(E%Hlbﬁtza?rioa?}ée Creesg) |
phosphor us'® ox}f%oMAfe 3329 SOHHT ANPYSFPLEi RIS 18 Fulfasenended to 15
120- 130 C and eangendggafted. 45he webedue Tinss rancidovedrivst Bi&icaagepoured into

| ce-wat er (ZOQdm&n@-@grggﬁgfgﬁiﬁlw tap‘deghﬁg%ll%oe}gﬁ e(a(Jl%Oggil HXSZ) . The

organi c | ayer s \washed in ~sequence wt 0 aqueous ron of sodium
hydrogen car b‘%@cﬁ‘é‘e 1§6°'H1 30 iVl agelintesienne dus oM orlete@0 sodi um
chloride (100 fi#actdon.drThics oidr wasirsmlyedagnesétitdhydrofuran (50
' 15 ml), towhichwas added dropwise'diisobutylaluminum hydride
(1.0 M solution in hexane, 25 ml) with stirring at -78°C.
The temperature was then raised to -20°C, sodium sulfate
decahydrate (1.0 g) was added, and the mixture was allowed
to return to room temperature with stirring and then
20 filtered. The filtrate was concentrated to give 2-
chloro-4-(4-chlqrophenyl)-5-thiazolepropanol' as an oil
(2.02 g, 70%). '
NMR(CDC1,) 0 : 1.80-2.00 (2H, m), 3.00 (2H, t, J = 7.0 Hz),
3.70 (2H, t, J = 6.0 Hz), 7.40 (2H, 4, J = 8.5 Hz), 7.53
25 (2H, d, J =B.5Hz)

Example 96 -
To a mixture of 2-chloro-4-(4-chlorophenyl)-5-
thiazolepropancl (1.90 g), 2-methylphenol (1.30 g),

30 tributylphosphine (2.43 g) and tetrahydrofuran (30 ml) was
added 1,1'-(azodicarbonyl)dipiperidine (2.50 g) at room
temperature, and the resulting mixture was stirred for 1
hour. After the reaction mixture was concentrated, and the
residue was subjected to silica gel column chromatography.

35 The ethyl acetate-hexane (1:1, v/v)-eluted fraction was
concentrated to give a yellow oil, which was dissolved in



sul fate. The organic | ayer was concentrated, the residue was subjected to
silica gel colum chronmatography, and ethyl

2- chl or o- 4ypmfld72r 0- 2-thi enyl ) -5 oxazol ebut anoat e was oidrwredeais a yel | ow
oil (5.79 g, 48% 25 from an et hyl acet ate hexane (1:4, viv)-eluted
fraction. NWR(CDC13) : 1.15(3H t, 1.90-2.05(211, m, 2.29(2H,

t, J =7.0 Hz), 2.81(2H t. J = 7Hz), 45(2H g, J =7 H) , 6 79(1H d,
J =4Hz 6.97(1H, d, J = |
2-chl o%o 4- (5(&‘hN0¢b‘n?thX}ﬁ‘€-FﬂPF“)1d5 63(%1ib})ebu?aﬁﬁﬁlf‘%i¥'a"e%%°&)e N 64

2- et hyl i m dazgl)eand Fpéaghiunp carbehate ce2 na)e weFeoddged arml the\-
di met hyl formam de (20, %;:tﬁ@é hi&ﬁ%gs%ttf.%%ga 96-01303 o' @tohrsThe

reaction m xtufre Was poure etracied h et hyl
acetate (150 ml The :_r)eactﬁenoma?aﬁ%e \?(9’50&?‘112@’2“{581‘7’3?%5/ 09c81) fﬁ’é | ayer
was dried oger taBh@uQtts ngR@1a9 piacdpli tate waBhii 1 tergeni aid -sirdedwas t hen

concentr at ed. The r u No¥:} 0

chr omat ography, Séégi;t ae\fI@% QF§€+&9 }%%aﬁﬁ g%o g'%téh{l?euﬂ.lm)1 2- (2-nmet hyl -1
5 i m dazol yl ) - Wﬂaﬁmm%&tze("&thnlglﬂﬁ%qw&yéﬁfal H%d Trom an et hyl
acet at e- hexane pethf1plénoxy Rirdpgd 1thasto i .as ReteywiXildw paisosn (3%m

hexane-et hyl aceta av ri Mel ting point .89-90C 10
Exanpl e 99 Et hy¥* 45&9 th Sgg!‘ggt%?ie%m%}?? Sethyl -1 -

i m dazol yl 105- oxazol ebut anoate (1.80 g) was dissolved in 20 nm of
t etr ahydr of ur aExaipleheTh was added gradual Iy [1ithium al um num hydride

(210 ng) under ice-g0 yiesl 41 0 SHEA-9 - ’ﬁﬁ§ iytxed for 1
hour. Water (0.5 m rs?'J\L/\J:/a{ewr(:ea-rgg%?uI ﬁaddie ([}g. e]l%tvm xture, the

e reac
resul ting ni xOFPedne%EaFel syl IbianeRts e(sllzdg % P ‘ﬁuer paper was
washed with etlgychtetbte.(ZBhé f)l andipyriddneohd eht ra)t #ast begted torystal s -

of 4-(5- Chhgrol%ozgsé% %B&'Qti%x@%f&tbyhihut&daMeyféa&i%amﬁh@ anol .
Recryst allizat Iw%r; porug:rgd ft)f‘l?or] g‘\.cgt wgl:e.x(’?1 ?ghg tm%. )g e?:% gcted with ethyl
acetate (150 ml x 2). The organic layer was washed in
sequence with a 10% aqueous solution of sodium hydrogen
carbonate (100 ml) and a saturated aqueous solution of
20 sodium chloride (100 ml) and dried over anhydrous magnesium
sulfate. The organic layer was concentrated, the residue
was subjected to silica gel column chromatography, and
‘ethyl 2-chloro-4-(5-chloro-2-thienyl)-5- :
oxazolebutanoate was obtalned as a yellow oil (5.79 g, 48%)
25 from an ethyl acetate-hexane (1:4, v/v)-eluted fraction.
NMR(CDCl,) 0 : 1.15(3H, t, J = 7 Hz), 1.90-2.05(2H, m),
2.29(2H, t, J =7.0 Hz), 2.81(2H, t, J = 7Hz), 4.04(2H, q,
J=19. Hz) , 6.79(1H, 4, J =4Hz), 6.97(1H, 4, J = 4 Hz)

30 Example 98
A mixture of ethyl 2- chloro 4-(5-chloro-2-
thienyl)-5-oxazolebutanocate (4.34 g), 2-methylimidazole
(3.54 g), potassium carbonate (5.97 g)-and N,N-
dimethylformamide (20 ml) was stirred at 120-130°C for 2
35 hours. The reaction mixture was poured into water (100ml).
and extracted with ethyl acetate (150 ml x 2). The organic



yell ow prisnms (497 ng, 319% . Melting point 77-79C. Exanple 100 25 A
m xture of ethyl 4-[4-(4-fluorophenyl)-2-o0ox0-4- oxazolin-5-yl]butanoate

(7.00-9), mosphsrus oxychloride (14.7 g) and pyridine @ gj\as heated
to 120-130C and stirred for 45 mnutes. The reaction nix%ﬂéﬂm&ggwgoured

i.nto ice water (200 ml) and extracted 2@hgﬁethyl acetate 30 (150 m x 2).
The organic | ayer was washed i n sequen ith a 10% aqueous sol ution of
sodi um hydrogen carbonate (100 m) and a saturated aqueous sol ution of
sodi um chl or i deaYSDVasrdriednavenanhidremsopagnanahym roukiategneThem sul f at e.
The organi c | eyganBIageRCRAL Bhenl cddtentesitdde Wae Febliaabedas35 to

silica gel col . aph et hyl 2

chl or o- 4-<4-f|%‘%%% éa% 3158 Sﬂgcroz’gt“ﬁ‘ﬁo%ire"m\ﬁéggﬁﬂ”@lf PR FFYSERL$P00105681
107 obt ai ned a®f £ dw(8rFhlareRthignyl }f-RofR anethydAl- acet at e- hexane
(1:4, viv)-2l uirthddca6hi)08 - oRBES Ldkdncate (4. Ad i 38332} wede Dbt TRk

Ined '
1.90-2. 05( 2H, 2.39(2H, _t.. 1 =( Hz 1(2 t,. J. =7 n W 4.-12(2H,
J 5=1. (Hz) Q"i’.‘ G- 78&%?2"}%%5&‘:1‘37?‘%?27%@1(%,” V) -elaked ‘f%%ll?f‘hyl( |
2- chl or o- 4- ( 4- fResswshdAgEation from hexananotbyl (Bethty) ga¥enpahgl i nmi dazol e

(2.46 g), 10 poirssipHismal Dot ngd pdon)ssusbel N- di met hyl f or mam de (25
m) was stirred at 120-130C for 2 hours. The reaction mxture was poured
into water (100 m) and extracted with ethyl acetate (150 ml x 2). The
organi c | &fer Kkamrde &8 over anhydrous magnesi um sul fate. The organic

|l ayer was 15 concemthgtied - (5heh1esd-duaniaaysybs ecs agbingyasihl-i ca gel  col um

chr omat ogr aphy | 4-(4- )z 2

(2-methyl -1 - | n%"a%*z%°§lﬁ¥5?o§%%%%%ﬁ{%%§§?é %‘ga%&’a?’ﬁﬁa“isassﬂé’ﬁ%r"f‘ (3.47 g,
57% from an ethyt! &fetgtsahvdeefaran.) to yhivhoyag afidedagriadnall¥onver si on
to the hydrochlottiitm anemPtunt hgasube epINingl asdfaest abbisdiong f r efe

poxanc o0y A ngdRtRRA GabChLANA 'S28P MRl Wbt Yo B1R1}4°C

was carefully added to the reaction mixture, the resulting
mixture was filtered, and the residue on the filter paper
was washed with ethyl acetate. The filtrate was
concentrated to give crystals of 4-(5-chloro-2-

20 thienyl)-2-(2-methyl-1-imidazolyl)-5-oxazolebutanol.
Recrystallization from hexane-ethyl acetate gave pale
yellow prisms (497 mg, 31%). Melting point 77-79°C.

Example 100

25 A mixture of ethyl 4-[4-(4-fluorophenyl)-2-oxo-4-
oxazolin-5-yl]lbutanoate (7.00 -g), phosphorus oxychloride
(14.7 g) and pyridine (1.89 g) was heated to 120-130°C and
stirred for 45 minutes. The reaction mixture was poured
into ice water (200 ml) and extracted with ethyl acetate

30 (150 ml x 2). The organic layer was washed in sequence with
a 10% aqueous solution of sodium hydrogen carbonate (100
ml) and a saturated aqueous solution of sodium chloride (100
ml), and then dried over anhydrous magnesium sulfate. The
organic layer was concentrated, the residue was subjected

35 to silica gel column chromatography, and ethyl 2-
chloro-4-(4-fluorophenyl)-5-oxazolebutanoate was



Et hyl 4-(4-fluorophenyl)-2-(2-nethyl-1 25 im dazol yl)-5-o0xazol ebut anoat e
(2.31 g) was dissolved in 20 m of tetrahydrofuran, to which was added

gradual |y d difisgsn al um num hydride (269 nmg) under i ce- Gasalspigosesihe
resulting mxture was stirred for 1 hour. Water (0.5 m) was carefully
added to the reaction mxture. The resuld4 ng 30 m xture was filtered, and .
the residue on the filter paper was vvashed with ethyl acetate. The

filtrat trated t tgls of 4 (41l
(2- et gl 1< | nPBERIISA P 2o TRLOPELRA LA 25 MacP IR AT A GATB oM of hy!

acet ate gave patetyedihmsane mwnsv,(\BB&Merwc;tMIl ng point 97-98C. WO
01/ 14372 PCT/ Tﬁ’gﬁg&g&?% 610 42@< I e 10§ J07 3121, x&ug@_@fos(zn m),
azo tri

2-(2-nethyl -1 - f1 t hyl ph I I
LR LR e A e P e

t et rahydrofsjrag t10us] ), wasxsaddlesl(ZH,lﬂ) { az66i-Gasbo2H] )l pi peri di ne (750 ny)
at roomtenperature, and the resulting m xture was stirred for 1 hour.
After the reaction m xture was concentrated, the residue was subjected to
silica gel col Bwamele o4k ography, and crystals 10 of

2-(2-nethyl -1-im degenyl )2—5hﬂ8ré€4m4ﬂqdm@hnyypbe§)‘yl )-4-(4

trifluoronethy| r ai | otat e- hexane
(2:3, viv)-el u?’[‘)%%?yac | on% B (3 1 |66 thy 9 thdda 21V | (2.26°HL

Recr t I [ zat | on t one- i SO pyl ether
gave 15 col®rl E@EaﬁIWaFB%a’i?g g‘I{I'I‘ﬁIIII’IY(‘I%BP“ ‘iengxarrpl e
104 To a m xt umpe) obad-£t3 rredi ahl nzm-ptmp )f-oz:- @2hours. The reaction

methyl -1 m dag : g1 ) 2na20xEBidbeDhanal (216
ng), tributylp osp'IIn ngva%zgéeI:%P i?sl%nﬁété:?ﬁ%o 1) T

etr dr of ur an
added. 1, 1' - (a?BBYI:a?‘b’(ﬁﬂﬁ% (gI]'ng%Jfl di“le ('%B% I’é%%-twegr?per i%re, and
the resul ti ng ovet achyaoust nageesiun stlifote. meeprglimec rafan ¥asmi xture

was concenig at ggpcbhterdfsd ,d4BePésidue was subjected to silica gel
column chromatography, and ethyl 4-(4-fluorophenyl)-2-
(2-methyl-1-imidazolyl)-5-oxazolebutanoate was obtained
as an oil (3.47 g, 57%) from an ethyl acetate-hexane (1:1,
v/v)-eluted fraction.. Conversion to the hydrochloride and
20 the subsequent recrystallization from hexane-ethyl acetate
gave pale yellow prisms. Melting point 140- 145°C.

Example 102
Ethyl 4-(4-fluorophenyl)-2-(2-methyl-1-

25 imidazolyl)-5-oxazolebutanoate (2.31 g) was dissolved in
20 ml of tetrahydrofuran, to which was added gradually
lithium aluminum hydride (269 mg) under ice-cooling. The
resulting mixture was stirred for 1 hour. Water (0.5 ml)
was carefully added to the reaction mixture. The resulting

30 mixture was filtered, and the residue on the filter paper
was washed with ethyl acetate. The filtrate was
concentrated to give crystals of 4-(4-fluorophenyl)-2-
(2-methyl-1-imidazolyl)-5-oxazolebutanol.
Recrystallization from ethyl acetate gave pale yellow

35 prisms (885 mg, 47%). Melting point 97-98°C.



25 subjected to silica gel columm chromatography, and crystals of
4- (3,4 _-dichl orophenyl)-2-(2-nethyl-1-imdazol yl)-5-

[ 3- (2- net hyt@bgiagny) propyl | oxazol e were obtai ned from anpceirbisleses
acet at e-hexane (2:3, v/v)-eluted fraction. Recrystallization from

acetone-i sopropyl ether gave 30 col orl ﬁﬁﬁa prisnms (271 ng, 61% . Melting
point 116-117C. Exanple 105 To a m xture of

4- (4-chl orophenyl ) - 2- (2 nmet hyl -1 - i m dazol yl)-5-o0xazol epropanol (317 ng),
3- cyanophenol EX8mpb&glQdy)  tributyl phosphine (405 ng) and tetrahydrof uran
(10 M) was added 11d'a (mizatireacbory(l-digthyar-ildimeaa460y\> £1(44372

PCT/ JPOOY 05681105, ik S QT TP A ch o2 ahBE 55! 4410 1 XLUT € was

stirred for 1 Kour m Xt ncenttated, the
resi due was suBpERybehenpki(432amgdl teiutvinhioseharegl &PRymshihdrystal s of

4-(4 5 chl os Opheﬂyéﬁy&rcﬁﬁ:ﬁﬁr qyanﬁphaw%e@pll 2-+2- (2- et hyI
1-i m dazol yI)o

d rom an
acet at e- hexane mégbﬁlnyr'r'%dtlgag%r ac K%sli"eg?rg ta 1 za Peré/ Y5t et hyl
acet at e-i sopr opyﬂ @%eﬁeﬁjﬁﬁengc’eﬂﬁw@gaﬁr BSiETed0brRy, honwy . Aflian ng poi nt

78-79C. 10 Exaﬁaleea&@&omxmimbuwes C&or{bdtﬂz‘éhbﬂrolﬂﬁent‘ééi&é zwa@t hyl -i -

L1 but yI phbsphiaEIPabes S piagn pet, S Sl ceradil R e ) 17
(azodi car bdfyl Péi pr b%ﬂl'%ﬁ ’Mewlﬂgﬁobtl)r'&?ﬁl%éﬁper at ur e and _t he
resulting m xtméehmaidxyr)@iobgn_]uhw After the reaction m xture was

chr omat ogr aphy " SELSSESEARNsRUE) SEAR01L oSt oiidRa Rl eyt
net hoxyphenoxy?s%@wjh%w et Ryl ¥/V) 1810Ees Frpekad®Bte (413 ng, 92% were
obt ai ned from Receysyal hieitdon- fewa necet{ched isopyppyk| etReélr fdaaed i on.
Recrystal | jzat bgiofi Q68 Yrllkhs AFA! ALS dﬁqpromtﬂ@%ﬁ%ofow \€ss prisnms
(313 ny, 70%.

Example 104

To a mixture of 4-(3,4-dichlorophenyl)-2-(2-

methyl-1-imidazolyl)-5-oxazolepropanol (352 mg), 2-

20 methylphencl (216 mg), tributylphosphine (405 ing) and
tetrahydrofuran (10 ml) was added 1,1'-
(azodicarbonyl)dipiperidine (450 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was

25 subjected to silica gel column chromatography, and crystals
of 4-(3,4-dichlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
[3-(2-methylphenoxy)propyl]oxazole were obtained from an
ethyl acetate-hexane (2:3, v/v)-eluted fraction.
Recrystallization from acetone-isopropyl ether gave

30 colorless prisms (271 mg, 61%). Melting point 116-117°C

Example 105
A To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (317 mg), 3-cyanophenol
35 (238 mg), tributylphosphine (405 mg) and tetrahydrofuran
(10 m1) was added 1,1'-(azodicarbonyl)dipiperidine (400



25 Melting point 131-132C. Exanple 107 To a m xture of
4- (4-chl orophenyl)-2-(2-nmethyl -1- i m dazol yl)-5-oxazol epropanol (317 ng),

4-f 1 uor o- 24 hApiAy! phenol (190 ng), tributyl phosphine (gQaphinsesand
tetrahydrofuran (10 m) was added 1,1'- (azodicarbonyl)dipiperidine (400

ng) at roomtenperature, and the resullto'bng m xture was-stirred for 1 hour.
After the reaction m xture was concentrated, the residue was 35 subjected
to silica gel colum chromat ography, and crystals,  of

4- (4- chl or ophePg] Y2t osm FeMPeTRgire.| apd §2f 19eBLEdy MatPsscEas 110
met hyl phenoxy) priomedd £2¢( 2- heblhy| Aften the atedgtionamilkeuré 308s ng, 71% were

obtai ned from &h X.Jat@ﬁ?t ?ﬁg'%% wgg Sab %(Y%(%%gﬂrd‘]tsq.qitﬁaﬁéion'

Recrystallization frometh acet at e-i soprop gave coforl ess prisns
(202" ng, 47- weolumnychropgtegraphy., apdcCrigbndt 8 oy (4-

3-“11-(4- C:W:cﬂor&mamdpheﬂy(lz-ﬂ?twwﬁcylaﬁb' 'dﬁéﬂbW)pﬁapMamlml-hatﬁﬁw 365 )
nmet hanesul f onat & (. X z e no) ,
pot assi um car E%ﬁg&lé&%@g@?%)ﬂ%é?%% (I{’l&ﬁ-l'g?net %?I %{'%'r'e'%aér/r#?de i 1‘8%{" 3\’/{&15 stirred
at 100 C for efthduasetzhe-Rexane d i xVIve-ekateb fagtifte water (100 m)
and extract ed réddystahlli zateomtteofnléthyl acetatje-iEopropgartthdmyave was dri ed

over anhydrous U u a on .at.ed. . . esjo@gue was

subj ected to By |c;%%Segk%%P%ngﬁiﬁ%gﬁa'?ga?épﬁ%ﬁttéﬁg g?étﬁaézﬁ[gﬂ-{M-

(4-chl orofffenyl ) - 2- (2-met hyl - | - i mi dazol yl ) - 5-

oxazol yl ] pr opyBsmmplilecndgl phosphonate was obtained as a yellow oil (526 ny,

97). froman ethylagehalesel Wed - 401 SRSy INE GOSN 11 1. 24 (CH L.
J =T7Hz) , 2.15-2.30(2H, m, 2.76(3H, s), . 09 H, , 3=21Hz), 3.15(2H,
t, J=7Hz), 3. dmidR2pdg|L)-Ryoxazplepropany GIW NP, 47CHAPLFR-d, J=1.5Hz),
7.15-7. 25( 2H, mygthoxypbefel (300 n)5HEYibTtHYglidéphdne (405 mg) and
15 tetrahydrofuran (10 ml) was added 1,1°’'-
(azodicarbonyl)dipiperidine (400 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was
subjected to silica gel column chromatography, and crystals
20 of 4-(4-chlorophenyl)-5-[3-(4-cyano-2-
methoxyphenoxy)propyl]l-2-(2-methyl-l-imidazolyl)oxazole
(413 mg, 92%) were obtained from an ethyl acetate-hexane
(2:3, v/v)-eluted fraction. Recrystallization from ethyl
acetate-isopropyl ether gave colorless prisms (313 mg, 70%).

25 Melting point 131-132°C.

Example 107
To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol (317 mg), 4-fluoro-2-

30 methylphenol (190 mg), tributylphosphine (405 mg) and
tetrahydrofuran (10 ml) was added 1,1°'- :
(azodicarbonyl)dipiperidine (400 mg) at room temperature,
and the resulting mixture was stirred for 1 hour. After
the reaction mixture was concentrated, the residue was

35 subjected to silica gel column chromatography, and crystals
of 4-(4-chlorophenyl)-5-[3-(4-fluoro-2-




25 J=1.5Hz), 7.61(2H,d. J=8.5Hz) Exanple 109

3-[4-(4-Chl orophenyl ) -2-(2-nethyl-I-imdazol yl)-5-

oxazol yl ] prepwinigs®rt hanesul fonate (400 ng), 2-chlor6-6- 3@ciBbépwseienol (285
ng), potassium carbonate (276 ng) and N, N-di net hyl formam de (10 m) was
stirred at 100C for 1 hour. The reactign mxture was poured into water
(100 mM) and extracted wth ethyl acet até (100 M x 2). The organic |ayer
was washed with water, dried over anhydrous nagnesium 35 sul fate, and
concentrat ed t defhyd pbepexyu) praffyld23(@2methyl-1-imidazolyl)oxazole

chl or o- 6- net hy| (goanib), pT oPY ksl obthfnéd! rapRanytiy? A 1A elhd%ane

PCT/ JP0O0O/ 05681 1 -methyl -1 -imdazol yl) oxazpl 350, 799

Recrystal | i zat i(ozrlf%f’r‘gﬁ?ﬁ)aE:%i:l%theé‘i Fggﬁgg?ﬁd éﬁﬁﬁ?sgﬁgje{ﬁqleo@?é?'f'%}"ﬁ}i sns.

Mel ting point EeetateCisepEspidethengave colorless prisms (202mg, 47%).
3-[4-(4- Chl gr opdeAYkng2pd ZntTeidiyise lc.i m dazol yl) - 5- oxazol yl ] propyl _
nmet hanesul fonate (400 ngy), 4- hydroxyphenyl acetonitrile (200 ny), potassium
carbonate (276 ng) and N, N-di net hyl.formam de (10 m) was stirred at 10
100C for 4 hourBxample 1€8ction m xture was poured into water (100 ml) and

thovater  rad poeric LR SulondbEngt) 2 (2 A e The
with water, dried over. anhydrouys magnesi um sujfate, ] .
resi due was sutﬂxé-l@f’\eiail]gr%?g* cf'}fl{a’ane%b‘ﬁﬁﬂﬂgtﬁr{)‘{% SPapFethyd 4nq

2- [ 4- (3-[ 4104- dMasephengy)piRspharetey (355 mg), potassium carbonate

i m dazol yl) - 5- a&0ohy) laioRyhoamonanyidaaalian {10 ki) was abhdidedras a

' 9 - hexane (2:1, v/v)-eluted
Lo ke S, 2880 A1 bl ep ASELA BRI Sl Hhie)
Hz), 4.03(2H, ™watgz6H:Q0 rg.)gapdextracked BHEh ethylogcetnte, (100 m3Hz) ,
7.22(2H, d, Jf&)5HZThe borganiéllaybr w&§gdz5i'gn? )?tvﬁrr‘l&gl?ﬁr&s fagne 5 dm
L2 S1sd Stk S fckbinARed?, B KL nn, siiensen 0 1.
5, 5,8, 8- silica gel colimn chromatography, and diethyl 4-[3-[4-

(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
oxazolyl]propyloxylbenzylphosphonate was obtained as a
yellow oil (526 mg, 97%) from an ethyl acetate-eluted
20 fraction.
NMR(CDC1,) 0 : 1.24 (6H,t. J = 7Hz)-, 2.15—2.30(2H, m),
2.76(3H, s), 3.09 (2H, 4, J=21Hz), 3.15(2H, t, J=7Hz), 3.9
—4.1(6H, m) , 6.81(2H, 4, J=8.5Hz), 7.00(1H, 4, J=1.5Hz),
7.15—7.25(2H, m), 7.36(2H, 4, J=8.5Hz), 7.44(1H, a4,
25 J=1.5Hz), 7.61(2H,d. J=8.5Hz)

Example 109
3-[4-(4-Chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
oxazolyl]propyl. methanesulfonate (400 mg), 2-chloro-6-
30 methylphenol (285 mg), potassium carbonate (276 mg) and
N,N-dimethylformamide (10 ml) was stirred at 100°C for 1
hour. The reaction mixture was poured into water (100 ml)
and extracted with ethyl acetate (100 ml x 2). The organic
layer was washed with water, dried over anhydrous magnesium
35 sulfate, and concentrated to give crystals of 5- [3-{2~-
chloro-6 -methylphenyl)propyloxy]-4-(4-chlorophenyl)-2-



tetranet hyl -5, 6, 7, 8-t et rahydr o- 2- napht hal enol (409 ng), tributyl phosphine
(405 ng) and tetrahydrofuran (10 m) was added

1, 11- (azodiweanhgay! ) di pi peridine (500 ng) at room 30 terpeayspbousesr and the
resulting mxture was stirred for 1 hour. After the reaction m xture was

concentrated, the residue was subject q to silica gel colum

chromat ography, and 4-(4-chl orophenyl§ 3 (2-methyl -1-im dazol yl)-5-]3-
(5,5,8,8-tetranet hyl -5, 6, 7, 8-tet rahydro-2 35 napht hal enyl oxy) propyl ] oxazol e
was obt ai ned a@ﬂﬂ%rélmloﬂrimi‘ﬂa‘(@w)ﬁ@‘az?é%(35%rﬂ'%1-n ¥yl acet at e- hexane

(11126}/\?2%/ 1;&@&&@'5/115399{:9&6&l:om138et0ﬂéw)s@ wiiped étlwedt igave PARECDCL3) S°
s

L1 . 67( 4H 75(3H, s), 3.15(2H t,
J=7 Hz), 4. 03(1?4]1": fi‘éiﬂig Mze&%g??l ”Jﬂa”zfz ( 6. 82)(1H, d,( J=3Hz)
6.98(1H d, 5 J=1.5Hz), 7.22(1H d, J 8 5Hz) 7, 34(2H d, J=8.5Hz),
7.41(1H ds Jshedaiiale 10002(2H d, J= 8. 5te) Exarrpl e 112 To a -mixture of

4- (4- chlorophenyl) 2- 10.i d 0 nol (4.00

g), (4-hydroxy-3 t[% I(geéﬂ%ﬁop&cé’?&t) gi %YISI é%iﬁgﬁglilggghgne (3.64

g) “and tetr amx&mlmlénréﬁﬁl mnetnmsuaaeuageam Img)e, #-- (azodi car bonyl)

dit pi loetr]I I gl nel(r?ya&% x¥ybhahylaestdrianat yeeo mgpd powassas bhffonhts urehwas

stirred for C|onmxt S Latggd, the

resi due was eE‘FéoaIf‘{)Nlﬁrﬁgﬂ mal {&"{ V%g%%%%: ? crystal s

of [4-[3- [m(amm)rfophemwgrsz— (zhmmtﬂm mrlaasz@ewas botired into

? oxazol yl LP{QM&(XhOﬁ e} Iahhp&e&yald@a%mtﬁléﬁa}aoagetaeé%mnem obt ai ned
rom an ethyl acetate-hexane i

Recrystal lizat ?*’Srr?xé%ar{ ohes %ex‘g%ewa\aé\)/hg%c #ggl‘g‘?’;&t (agled ﬁv%B 789 .

Mel ting poi mnhmoy@omagmw é“ﬂ?-f&t% and; cengentgated.
[4-[3-[4-(4- Cr}l‘é’&’i@ﬁéeﬁdi FuBijécted to silica gel column chromatography,

rret hyI ;I - g\ )Q_) 42 gﬁfzo{yl&ﬁ %hg}wb 35.- (@_tnmghglj_e@yl ]acetate (4.30
37% hydro im:.%ralzolyi oxazolyl]propyloxy]phenyl]acetonltrlle
was obtained as a yellow oil (380 mg, 89%) from an ethyl
acetate-hexane (2:1, v/v)-eluted fraction.
NMR(CDCl,) 6 : 2.15—2.30(2H, m), 2.76(3H, s), 3.16 (2H,
20 t, J=7 Hz), 4.03(2H, t, J=6Hz), 6.83(2H, 4, J=8.5Hz),
6.99(1H, 4, J=1.5Hz), 7.22(2H, d, J=8.5Hz), 7.34(2H, 4,

J=8.5Hz), 7.42(1H, &, J=1.5Hz), 7.60(2H, 4, J=8.5H2)

Example 111

25 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxézolepropanol (318 mg), 5,5,8,8-
tetramethyl-5,6,7,8-tetrahydro-2-naphthalenol (409 mg),
tributylphosphine (405 mg) and tetrahydrofuran (10 ml) was
added 1,1'-(azodicarbonyl)dipiperidine (500 mg) at room

30 temperature, and the resulting mixture was stirred for 1
hour. After the reaction mixture was concentratéd, the
residue was subjected to silica gel column chromatography,
and 4-(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-
(5.5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-

35 naphthalenyloxy)propyl]oxazole was obtained as a yellow
oil (400 mg, 7_9%j from an ethyl acetate-hexane (1:1,



and net hanol (150 m) was stirred at roomtenperature for 1 hour. The
reaction m xture was concentrated, which was 30 poured into a 10 % agueous

sol ution ofwéﬁz'i“%ﬂ] hydrogen carbonate. The preci pitat edpetiyeiosba wer e
filtered, washed with pure water and air-dried to give crystals of

4-[3-[4-(4-chl orophenyl)-2-(2-nethyl -1 - 'quzdazol yl)-5-

oxazol yl ] propyl oxy] - 3- net hyl phenol (3.907G, 99% . 35 Recrystallization from
t et rahydr of ur an- hexane gave colorless prisns (2.56 g, 65%. Melting point
175-176C. WO QM/wmid3rluped/ Braxyidie81 113 Exanple 114 A mixture of nethyl
33 [ z-ﬁxo- ;]1-(4- m(fdr?mgprmt:hnl.nbemyh)-é) PXBAM (i4H-, 5sY| | proprenadd€283. 90 5
g), phosphorus ychipride (,11.5 nd pyrLdine (O ) - ed to
100- 105C and stnﬂ)r('r gdbgg?ﬁil du‘?.’lgg]zeﬁ' (rjcéaéf?g%ﬁrﬁ %t'arggzgvésel\ggdggngopw se
to heated wat eré (6IGH.nfl§. oT=B® -5H&)anb- 8%t Hhc FedIFRHER) etinfB(dEet Gte (150

nM x 2). The organistz)ayer2ness Washeekswiskh ) $a34 2 edi,aqu808Hz) 10 sol ution

of sodi um chl oq’ ‘(rj4 (ilqoé?n%*e}ﬁ%)g&iﬁ%ﬁg\éﬁr danyydg_%dmgnesi um sul fate.

The organic | aye résilue was subjected to silica
gel colum chromat ography, and net hyl 2-chl oro-4-(4-
trifluoromet hylmhgipile) 1320xazol epropi onate was obtained 15 as a yel | ow oil

2.66 g, 64% f t hyl t - -4 - tion.

N oncia) o 50T B A pegts %ff-ﬂé.x-%%isﬁé%wmaf_%- GHEREALTE O

7.68(211, @0 J=tnBiaEplyl)78(oxazeleprepanit) (4200 Bhnl 4 PYEFoxYnBxt ure of

Wﬁggylho&(4-(3,xﬁ$]1,€ﬂﬂﬁié@h?mz&wia)te?<zose-g}.pxﬁzm&ﬂ;ﬁmS bhﬂhepwma% gt)(9.'0 g).,
rus oxXyc ri,ae Ll e ak e (0]

EOO- EOSQ C andyas'}‘* %reet(fa’P%rgr?L%ﬁ%%ﬁ %%ﬁr)eg’%i %élgen%ﬂlggrdg\m\j\gf%&aaded

dropwi se to heataapdigasbopybddipipeidipec(Intp 9 aty AEOBFMPEF LRGP acet at e
(150 M x 2). Taea an@akesulthye mivdnreashsdsvidded £foat Uradwel. agfeens

sol ution ofy gsodium, GR96hdfii kbl Was RARdefElefedY S Hus]baUswIRINeSi UM

subjected to silica gel column chromatography, and crystals
of [4-[3-[4-(4-chlorophenyl)-2-(2-methyl-l1-imidazolyl)-
5-oxazolyllpropyloxy]-3-methylphenyl Jacetate (5.00 g,
85%) were obtained from an ethyl acetate-hexane (2:3,

20 v/v)-eluted fraction. Recrystallization from acetone-
hexane gave colorless prisms (4.60 g, 78%). Melting point
99-100°C.

Example 113

25 A mixture of [4-[3-[4-(4-chlorophenyl)-2-(2-~
methyl-1l-imidazolyl)-5-oxazolyllpropyloxy]-3-
methylphenyl]acetate (4.30 g). 37% hydrochloride (3ml),
and methanol (150 ml) was stirred at room temperature for
1 hour. The reaction mixture was concentrated, which was

30 poured into a 10 .% agueous solution of sodium hydrogen
carbonate. The precipitated crystals were filtered,
washed with pure water and air-dried to give crystals of
4-[3-[{4-(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
oxazolyl]propyloxy]-3-methylphenol (3.90 g, 99%).

35 Recrystallization from tetrahydrofuran-hexane gave
colorless prisms (2.56 g, 65%). Melting point 175-176°C.



B T R

sul fate. The organic | ayer was concentrated, the residue 30 was subjected
to silica gel colum chromatography, and nethyl

2- chl or o- 4x{Barfagz chl or ophenyl ) - 5- oxazol epropi onat e wasp 'I&g‘fl as a
yellow oil (5.00 g, 52% from an et hyI acet at e- hexane (1: viv)-eluted
fraction. NVR(CDC13) S : 2.76(211, ,117 Hz), 3.20(211, t, J=7Hz), 35
3.70(3H, S), 7.49(211, d, J=1Hz), 7: 79(1 B d, J=1Hz) WD 01/ 14372

PCT/ JPO0O/ 05681 114 Exanple 116 A m xture of net hyl 2-chl or o-4- (4-
trifluoronethyl phenyl)-5-oxazol epropionate (1.33 g), 2- nethylimdazole
(1.33g), potasetanpleanhanate (2.00g), and 5 N-nethyl pyrrolidone (10 m) was

stirred at 110 C fqr r eac e was poured into ice
water (100 m). T%em'?l?%gfgg atetl}%e;lgi\ OV\%rze( (#Itered washed with

water and air- ‘éﬁ%@@oﬂf@mgmﬁlbhwla)l# -gkapelhiyt5-xYlpropionate (3.90
net hyl -i-i g dagpo| phpsphérud loxychobpi@s nlinBegy lanad jLPi@i&?éQbe@éO@ onat e.

Recrystal |l i zatjon,fr hy el l risnms (1.07
g, 71%. Mel t‘%""ns neltn®hg) %%%%%@nﬁi"g §6irned for’ 31 BPBE o hyl
2-chl oro-4- (3, r@a‘“Gllé’ﬁl miﬁmwa)& 8dded Axopwisei baheated getgy, (00
met hyl i m dazols)(8£8 ot awbﬁﬁﬁamd:aibﬁrmm(acéeaﬂa (180901 B, 2). -
e reaction

N-dlrrethylfor Irr t

m xture was pouredgl é%‘g Ch W%L%(Yﬁ%l?g ‘ﬁl%' aTﬁgrtBFE%?‘bﬁ%'{e@d’ crystal s
were filt@dPed soliithen Ph s%@e}ﬁ'érﬁ%’éomﬂﬁ (B @ mldnd andogried| oeether . and
air-dried to sgihyaretyshadgsedfunaulehtd: (fi-tx4rdtcglahﬂé0;&59;%1&»’|w)ers2 (2-

methyl -1-im d%?ﬁc%hl:ﬁétgéa egg_reggldgga‘%% s rc\‘:%tda% ég.ﬂon frorn et hyl

acet at e-i soprop )-[L é 8 Mel ti ng
poi nt 116-117 <€: “mEstrﬁ%a"i%?%YhyPn methi (Arichiorar abdt yi ) - 4- (4-

trifl uor onet hydrplfenpkpme Ehybphenlyd)) -6 poxasd BefrbpiongteWads kadinewol ved in
toluene (33 My o TR1RSG OP1 3188 §0l64%h PP 8n ethyl acetate-hexane

(1:4, v/v)-eluted fraction.

NMR(CDC1,) 0 : 2.77(2H, t, J=7 Hz), 3.24(2H, t, J=7Hz).

3.70(3H, Ss), 7.68(2H, d, J=8.5Hz), 7.78(2H, 4, J=8.5Hz)

20 Example 115
A mixture of methyl 3-[{4-(3,4~dichlorophenyl)-2-
oxo-4-oxazolin-5-yl]lpropionate (9.0 g), phosphorus
oxychloride (26.2 g) and pyridine (2.25 g) was heated to
100-105° C and stirred for 1 hour. The reaction mixture was
25 added dropwise to heated water (100 ml) of 30 °C and
extracted with ethyl acetate (150 ml x 2). The organic
layer was washed with a saturated aqueous solution of sodium
chloride (100 ml), and dried over anhydrous magnesium
sulfate. The organic layer was concentrated, the residue
30 - was subjected to silica gel column chromatography, and
methyl 2-chloro-4-(3,4-dichlorophenyl)-5-
oxazolepropionate was obtained as ayellowoil (5.00 g, 52%)
from an ethyl acetate-hexane (1:4, v/v)-eluted fraction._
NMR(CDC1,) 6 : 2.76(2H, t, J=7 Hz), 3.20(2H, t, J=T7Hz),
35 3.70(38B, s), 7.49(2H, 4, J=1Hz), 7:79(1H, 4, J=1Hz)




added dropwi se a mxture of a 70 %toluene solution (1.20 g) of sodium

di hydr obi s(2- met hoxyet hoxy) al um nate, and toluene ( 5 nm) at 0 OC which
was stirredv@by@s2C for 30 mnutes. To the reaction m Xppggpidasessar ef ul ly
added a 10t 35 aqueous solution of-(+)-sodiumpotassiumtartrate

sesqui hydrate (50 m), which was sti rreg ?t room WO 01/14372 PCT/ JPO0/ 05681
115 tenperature for 1 hour. The precipi Afed crystals were filtered,
washed in sequence with a 10% aqueous solution of (+) -sodium potassium
tartrate sesquififiPd€ellpure water, and i sopropyl ether, and air-dried to
give crystals of 5 2 m2xtetdyds Imdthydazobibdrd=44ed4-ifl uor omet hyl phenyl) -

5- oxazol epr opanql, %9 . crystalli jon from .ethyl

acet at e-i sopr oL%lf(elgﬁ%?mgg\}gﬂ%ﬂaﬁnﬁﬁeI#%ﬁgﬁ?%éﬁé‘?plmﬁq A&Bgl 4+ 137-120C.

10 Exanpl e 119 Medayimidezoke §iehP OnoERtmpsiumqarbenalsl (2.00 g), and

i m dazol yl ) 55- m@amhwpy;ei:@nﬁdcgude( g.1g7mg)_ was stesly et 3?0; ggy%ggte%l( ﬁenme) :

To the obtaine ut i ed.dropwi se a mxture.

sol ution (0. 81%3%(2]31" s@?ﬁ %%giél%ﬁ H‘ff‘ﬁ%gg??(af-%‘ﬁeo&:%?#ﬂdf?)%ﬁﬁﬁ ﬁ?%, and

tol uene (5 ni) Mgt (Theprapiphtaked srystals yere fidtemedl wanhed Wbthhe

reaction mixt Waaewaanaaaﬁédﬁ:%édag:@ggi&eleﬁéré*@é@_ x lb?fs%‘séltiﬂ??oﬁ- g%- r g ;Zn sodi um
tassiumtartr e r hi C

'Ito gnperature fof'%ltt%ﬁgﬁ'rsl.gﬂf%%azéglyg‘r)egi'rs?I})éf%g“é?we\é&é’l@b?@yiﬁ“?'ered, washed

in sequencéd® wioX?z812pIPRIRRAIR: sBearYSraliizationofrem gtheksi um tartrate

sesqui hydr at e, aeetateahexandnghvies panepykl ebheprisntng 1@'05'?[ i pflaj 0 give

- S | -2-(2-nmethyl -1 -imdazolyl)-5 25
g;éigfileps)rgl;)aﬁol (%lﬂgl ggi%%ﬂ%%glgayst <(31I lizat iyon from ace%/oale- hexane gave
pal e yellow prisns. Melting point 140-141C. Exanple 120 30 To a m xture of
4- (4- chl or ophe®xiainp2e( 22 et hyl - | -

I mi dazol yl }55- (3- (2aNRLRVLANGROMRREPY L ARXGZOL £ (G140 9)
dichlorophenyl)-5-oxazolepropionate (1.00 g), 2-
methylimidazole (0.82 g), potassium carbonate (0.69 g), and
N,N-dimethylformamide (20 ml) was stirred at 120 °C for 1
hour. The reaction mixture was poured into ice water (100

20 ml). The precipitated crystals were filtered, washed in
sequence with water and isopropyl ether, and air-dried to
give crystals of methyl 4-(3,4-dichloropheny1)-_2-(2-
methyl-1l-imidazolyl)-5-oxazolepropionate.
Recrystallization from ethyl acetate-isopropyl ether gave

25 paleyellowprisms (0.82g, 72%). Melting point 116-117°C.

Example 118
Methyl 2-(2-methyl-1l-imidazolyl)-4-(4-
trifluoromethylphenyl)-5-oxazolepropionate (1.00 g) was
30 dissolved in toluene (15ml). To the obtained solution was
added dropwise a mixture of a 70 % toluene solution (1.20
g) of sodium dihydrobis( 2-methoxyethoxy)aluminate, and
toluene (5 ml) at 0 °C, which was stirred at 0 °C for 30
minutes. To the reaction mixture was carefully added a 10%
35 aqueous solution of ‘(+)-sodium potassium tartrate
sesquihydrate (50 ml), which was stirred at room



‘and acetone (10 m ), conc. hydrochloride (0.3 nl) was added, which was
allowed to stand at roomtenperature. The precipitated crystals were

filtered (Quoinggrz 35 Recrystallization from ethanol gavigeTroonses
4- (4-chl orophenyl )- 2-(2-methyl-I-imdazolyl)-5-(3-(2 WO 01/ 14372
PCT/ JPQO/ 05681 116 net hyl phenoxy)prOpylfoxazoI e hydrochloride. Elenental .
analysis (for C23H22CIN3O HO 1/3H2 Calculated C, 61.35 ; H, 5.30 ;
N, 9.33 Found C, 61.61 ; H 5.24 ; N, 9.37 5 NMR(CDC13) S : 2.20(3H, s),
2. 25-2. 38( 2H, njamp@:dﬂ{rﬁ—lfog) 1 hgupp( THe pregipitated CZFM@ZH’ wereJ=5.2Hz),
g ;73?( %H43((j3H Jg &raBBedHin tseqlre?xc%"%ith 2 1¥g2Bqubousd t-golahla)on

m xt ure
2-chl or o- gh(dzoﬁﬂgzw?g‘éasﬁs%%%ﬁgx%ﬁﬁ‘éfq?é&&% ’ Iﬁurrﬁa‘f'?l Phenol -
(21.6 g), tr| budyisdmxpyineth4d. 4ang ailr:d-drmeﬂahydgwermﬁ(@@ mf) was
added graduglly_{, %newlaq'-%&aaamﬁj mw-ltqhmusﬁemétwlpwe@mr-oom
tenperature, and the resul tlng m xtur \ﬁgg stirred fa%é e\gg After the
reaction nixt uPeO¥RROYERTAPRPEE (P HES gr'e ﬁrndzeé’(fp'is& &2 F ™ h et hyl
acetate. The &thyl aeetaie-tisoprapil fhere gaveorblacriel Law Erinms -

concentrated. The) a3 Peantas29uPipcied to silica gel 20 colum
chr omat ogr aphy, and crystal s of 2-chloro-4-(4-

chl orophenyl ) - 5-[ 3- (2- met hyl phenoxy) ] oxazole (38.5 g, 71% were obtained
froman ethyl Beample-Yikane (1:6, v/v) -eluted fraction.

Recr%’Stg'S' |7421at7|58n f i¥RAL b.yl(s aC8i Sk Fortphn ?19316(2%@Eﬂﬁ5-51-prl sms. Mel ting
I[Z)OI(:RI or o- 4- (4- &ﬂ%g%‘gﬁé‘%f’) oxag gf\ Q?E?"r?tle Fon2L P o FiF Sonvel d %(30.0 g),
2- et hyl i m dazbbdued® (b 2J.)6 @'0 tpepasgim é&i‘-ﬁ@hﬁ% @aeai@ydedg;mpaﬂae
di net hyl f or manhdgi%kBPcdior Wagoski toRskrd sbdatfoho(olshayy .of Ela»aimaact i on
m xture V\afs pogﬁggdli:‘t%fs (izq%e\gﬁg%eéé%)@l)uminate, and toluene (5 ml)
at 0°C, whichwas stirredat 0°C for 1 hour. To the reaction
mixture was carefully added a 10% aqueous solution of
(+) -sodium potassium tartrate sesquihydrate (50 ml1), which
was stirred at room temperature for 1 hour. .The
20 precipitated'crystals were filtered, washed in sequence
with a 10% .aqueous solution of (+)-sodium potassium
tartrate sesquihydrate, pure water, and isopropyl ether,
and air-dried to give crystals of 4-(3,4-
dichlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
25 oxazolepropanol (0.46 g, 74%). Recrystallization from
acetone-hexane gave pale yellow prisms. Melting point
140-141°C

Example 120

30 To a mixture of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-(3-(2-methylphenoxy)propyl)oxazole (1.0 g)
and acetone (10 ml), conc. hydrochloride (0.3 ml) was added,
which was allowed to stand at room temperature. The
precipitated crystals were filtered (0.97 g).

35 Recrystallization from ethanol gave 4-(4-chlorophenyl)-
2-(2-methyl-1-imidazolyl)-5-(3-(2-




The precipitated crystals were filtered, washed in sequence with water and
| sopropyl ether, and air-dried to 35 give crude crystals of

4- (4-chl or ophen -2-(2-net hyl - ]
1-i m dazol 9‘@"@)‘{ - (2- met hyl phenoxy) pr opyl ] oxazol e- WO 017%2?70;/05(81
PCT/JPOO 05681 117 (34.5 g). In the sarre manner, crude crystals of 4-(4-
chi or ophenyl )-2-(2-nmethyl -1-im dazol yl )= 1% [3-(2-

met hyl phenoxy) pr opyl ] oxazole (27.0 g) were obtained fromb5

2-chl or o- 4- (4 eleltyaphenyty yiedpdl() 2xarel e yhydeerhdP#8py| ] oxazol e (14.0 Q).
The simlar %§n g gglagn%% uctedragannchy.®btann rr3nje)crystal s of

4- (4- chlorophen I- d 3
net hyl phenoxy) &adwllp *8zd| G (61173I(§mg) af%(r)r%?#’é Ch+br 2343 10

(4- chi or ophenylp)mﬁm[B (2- mh}dlph&n@xy) pbopyl ] dka#I3d (14.0 g). The crude

crystal s of hL t 138 :
nmet hyl pheno;’y) pro Ogrz]&(;l e (i g'}glﬁ sge ilﬂsjzb!tﬁi((i%q*w iéﬁga?ﬁéggﬁree
reactions were. élﬁdj%t &d #0718 rstha0f Z i bn %‘r eebgl Jo hee f rom

acet one- hexane, gtghi2t )i, r 6088 et one-J=goRHaPy| 7el BE?H ¢ otg|J\7=€ -2Hz),
4- (4-chl oropheg?/ :}pyl]o 3ﬁet'nyl -4 52m7d%zlql3ﬁl )mp-[3-(2-

nmet hyl phenoxy) Zzofe as colorless prisms (53.0 g, 20 total yields
669 . Melting point 111-112C. The powder X-ray diffraction pattern gf t he

present cryst agfampie a2awas determ ned using RINT U tima+2100 type powder

X-ray dlffractorreter Y .2
Cu-K a ray (Vol tage :0(%0%5&95 fe Dye B galedenisi) 4 Bﬂlob@mm-& -ray resource

1. Data of pomﬁ’é@z%mpéf‘f’i"r 55? ;a-fitrgr)l( ﬁ&mﬁ‘r r&&g&g i P?\rl\gclt |nor|?I g2 9
( ) Spacing: d vaibety¥iamgsphing (4024 @) Fnd 2etralyduo rasl 930%11"’@5 04. 9
added gradually 1,1’'- (azodlcarbonyl)dlpiperldlne (50.4 g)
15 at room temperature, and the resulting mixture was stirred
for 1 hour. After the reaction mixture was filtrated, the
remaining solid was washed with ethyl écetate. The
filtrate and the washings were combined, which was
concentrated. The residue was subjected to silica gel
20 column chromatography, and crystals of 2-chloro-4-(4-
chlorophenyl)-5-[3-(2-methylphenoxy) Joxazole (38.5 g.
71%) were obtained from an ethyl acetate-hexane (1:6,
v/v)-eluted fraction. Recrystallization from ethyl
acetate-hexane gave colorless prisms. Melting point

25 74-75°C

Example 122
A mixture of 2-chloro-4-(4-chlorophenyl)-5-[3-(2-
methylphenoxy)propylloxazole (30.0 g), 2-methylimidazole
30 (20.6 g), potassium carbonate (34.6 g), and N,N-
dimethylformamide (50 ml) was stirred at 125 °C for 1 hour.
The reaction mixture was poured into ice water (500 ml}).
The precipitated crystals were filtered, washed in
sequence with water and isopropyl ether, and air-dried to
35 give crude crystals of 4-(4-chlorophenyl)-2-(2-methyl-
1-imidazolyl)-5-[3-(2-methylphenoxy)propyl] oxazole



21. 2 4. 18 25. 8 3. 45 26. 5 3. 36 35 Reference Exanple 1 To a m xture
of 2-chi orot hi ophene (36.0 g) and adi pic WD 01/14372 PCT/ JPOO 05681 118

acid nmonoemgdiieseer chloride (36.9 g) was added gradual] mﬁ{& 'Inum
chloride (50.8 g) with stirring under ice-cooling, and the A ting
m xture was stirred at roomterrpera_tur(il.’for 2 hours. The reaction m xture
was poured into ice water 5 (1 L) and éxtracted with diethyl ether (200 m -

X 2). The orgﬁﬂ{g} Igyer was washed with a 10% aqueous sol ution of sodium
hydr ogen car boriat’® 200 ni), dried over anhydrous nagnesium sul fate, and

concentrated to gi i@ &hhysdmd Seammelrgr erddeheeywtarsbogxqhgyanoate as an oil .
(52.5 g, 10 quaidrophilf)) -2 9@%1, 3, b 47,7 H2),

1.60- 1. 90(4H,ﬂr2 955§i2). S%I(I\@(H, ?2"2?86@%9%%{3?&,) %Fga.‘h(zH, q, J =
7Hz), 6. 96( 1 PEthy1phenoxy)propyiddoxazole, (27 04k peremitrutiaedntroixanpl e 2
Et hyl 6-(55chl2echbldrbht efHchivrepheayanost p3{(. 0 g) was dissolved in

met hyl ene chl gl ' ed drgpw se hrom ne (24.5 Q)
with stirring aG'tt ﬁ%gl}nég?%gr&ap&l}ﬁggg?ﬂjé&ﬁf&fur Mas % i et room

tenper at ure 2&°RGELINHEARF Copdpgted ARBYL teophtabm afudeodirustals foft € was

t hen carefull )4-addeulmﬁﬂer&mappeamgmeypfl_tilagdagglgp .og_[_-p_f(—‘p_rorri ne,

whi ch was ext | i 2 . The_qrganic |ayer was
washed wi w ahaggﬁﬂpﬁté%ﬁ?qpg%%?r'g%gg‘f’lésogﬁaﬁh%gr%‘)g"é'h 6&?’38%&'&'(100 M),
dri ed ovet®2s5( ﬁﬁi}ﬁg’é‘e@w&%ééréﬁfé%rm%#@lmOmhnmwalmmaegi ve et hyl
5- br onp- 6- (5- §éAkeP0gP-t hi enyl ) - 6- oxohexanoate as an oil (64.4 g, >99%.

NVR( CDC13) 6 : 1. = , . 2. 0Q- 2. 30( 211, ,
D 50(211. ¢ 357 if é-lzrfg;ﬁﬁazg%% 3_4,5.5(4?:3%2%15{"?%”&'( <5 ), "
6.99 (1H, d, Bethy J-ipazeipEl) 52~ 13 Gy
methylphenoxy)propylloxazole (total 78.5 g) obtainead by
15 these three reactions were subjected to recrystallization
three times, once from acetone-hexane, twice from
acetone-isopropyl ether to give 4—(4-chlor6phenyl)—2—
(2-methyl-1-imidazolyl)-5-[3- (2-
methylphenoxy)propyl)Joxazole as colorless prisms (53.0 g,
20 total yields 66%). Melting point 111-112°C.
The powder X-ray diffraction pattern of the present
crystals, which was determined using RINT Ultima+2100 type
powder X-ray diffractometer (produced by Rigakudenki) and
using as a ray resource Cu-KQ ray (Voltage : 40KV;
25 Electric current : 50mA), is shown in Fig. 1.
Data of powder X-ray diffraction (main peaks)
Angle of diffraction: 28 (° ) Spacing: d value (angstrom)

12. 3 7. 21
13. 4 6. 62
30 18. 0 4. 93
21. 2 4. 18
25. 8 3. 45
26. 5 3. 36

35 Reference Example 1
To a mixture of 2-chlorothiophene (36.0 g) and adipic




Ref erence Exanple 3 A m xture of ethyl 5-brono-6-(5-chloro-2-thienyl)- 35
6- oxohexanoate (64.4 g), sodiumformate (60.0 g) and nethanol (150 m) was

stirred wi twoteasing under reflux for WO _01/ 14372 PCT/JPQ@QB;@@#,“MQ 16
hours. The reaction m xture was diluted with ethyl acetate ( m) and

washed with water (200 mM x 2). The orpﬁpic | ayer was dried over anhydrous
magnesi um sul fate and concentrated. Thé Tesidue was subjected to silica
gel 5 columm chronat ography, and et hyl 6-(5-chloro-2

§ NS

t hi enyl ) - 5- hydPG% ek FdTeChbe iRt 4PRed Hswas addeduerafyakii. 6 g.
41% from an eahytnimchlerima(aﬁe(agz},witxhlgﬁixﬁ}iiggemdéﬁ?begeooj%fﬂ?iz,CDClS) 6
: 1.24(3H, t, 3 = = ,
3. 48( 1|(4, d, J %n%ngf,z }3?’%; gﬁf‘ “gl%%? ez%«z?ﬁﬁ%ﬁl%ﬁ%{é%sf?ﬁ%m‘i ' d,
=4Hz), 7.59(1HEOH 2 hours-y The repetiprmistokgiscronnss tota igemaner of et hyl
6- (5-chl orosg-(hinamaln%i- Sxtfqﬂmm&hoaﬂéaxﬁngﬂlgr( ﬁi?]ﬁlﬂ) é{ Fggg?pﬁoggig 9)
d tetrah L. e, I O
?22. 7 S) r\(’/ivi %/hr g%#r ri ngl]ag%ﬁéﬁ‘é‘gﬁ?:@%?ﬁ%%tq{ %fo}[yg?; ?ﬁge?éiﬁ?$$t§'% ure was
stirred at roofiPdPem teidFesp RTINS (RAArBL) ¢ riedaoveonamydnous was
concentr at ed, niagmazﬂnmnl isull fatbyl 3@6&@@:{&&(&? )éoaggvewgtﬁpli 'uénA:(tsSEI :‘NZE :r
200 mM). Th 95545 5.d ver anhydrou ,
<(51nd conzzent r:t g]é to 3 vtgﬁgge?@l 6&#‘?’%—’&%‘%%— %—st ﬁ?e‘r’&?‘@%ﬁicﬁﬁ 25
phenoxycarbbny®d3hktatiysde as a yellow oil (30.5 g, quantitative).
NVR(CDC13) S : NMREHQ) 0,: J1.=267(|:'*&I%,, tl.85=62.1®§)X,471|‘1.60-i}|.9g.(ﬁgi; gm;ag)zH, n,
J 5 orD. et dres , 3= ,
4.15(2H, q, z.gsﬁb.'i?&(zﬁ :ﬁgéjz'&'ao Qz'gﬂf-%*b"gé 4.1925& &nf) 5 B

7.15-7.45(5H, m. 7. 70(]h, , J ferente EX ‘m xture
of ethyl 6-(5-8hP8tH2 % hPendis)ls.-bd2GH, d, J = 4Hz).

15 Reference Example 2
Ethyl 6-(5-chloro-2-thienyl)-6-oxohexanoate (50.0
g) was dissolved in methylene chloride (150 ml), to which
was added dropwise bromine (24.5 g) with stirring at room
temperature. The mixture was stirred at room temperature

20 for 1 hour, a 10% agueous solution of sodium sulfite was
then carefully added until disappearance of the red color
of bromine, which was extracted with diethyl ether (200 ml
x 2). The organic layer was washed with a 10% aqueous
solution of sodium hydrogen carbonate (100 ml), dried over

‘25 anhydrous magnesium sulfate, and concentrated to give ethyl
S5-bromo-6-(5-chloro-2-thienyl)-6-oxohexanoate as an oil
(64.4 g, >99%).
NMR(CDC1,) 0 : 1.25(3H, t, J = 7Hz), 1.55-2.00(4H, m),
2.00-2.30(2H, m), 2.39(2H, t, J=7Hz), 4.13(2H, q, J = 7THz),

30 4.90(1H, dd, J = 6 /8Hz), 6.99(1H, 4, J =4Hz), 7.62(1H, 4,
J = 4Hz). )

Reference Example 3
A mixture of ethyl 5-bromo-6-(5-chloro-2-thienyl)-
35 6-oxohexanoate (64.4 g), sodium formate (60.0 g) and
methanel (150 ml) was stirred with heating under reflux for



phenoxycar bonyl oxyhexanoate (30.5 g), ammonium acetate 35 (28.6 g) and
acetic acid (100 M) was stirred with heating under ref lux for 2 hours.
The reacti gy dih¥dere was poured WO 01/ 14372 PCT/ JP0O/ 0568 spdedBesint 0 500 i
of water, and the resulting solid precipitate was collected, washed with
water and i sopropyl ether and air-driedsto give crystals of ethyl :
4-[ 4- (5-chl oro- 2- thienyl)-2-oxo-4-oxazo?in-5-y|)butanoate (13.6 g, 58%. 5
Recrystal |l ization from acetone-isopropyl ether gave |l e, _.yellow prisns.
Mel ting poi nt ¥5homcs . R&Fhe @eastiRA et yreryag %‘F}Pﬁg ‘2’)’ftl¥le§5’ry benzene
(37.3 g) and aglidtiatea¢boo mi) &RAORISHEA esthrwatdor(i200 w18 @)g) Mees added
gradual ly al um num chloride ( ] LEL ¢mﬂﬁ i i ng, and
the resulting %WeE%%rs 5 r%gaggt%vrégo%gpg%{e)?g'%e f(li)]Fn Eﬁ%ﬁﬁ% . The
reaction ni xt Lansl geBCeRkraied.nt The cesidue was spbiegied kg 2c9%H with
di et hyl etker ¢AQnTch¥omRatodtphlh @hgasthyl agefS-dowmashed with a 10%
aqueous sol utiqn of . .sadi um hydro: rd r

ey S8 PR SYINEALRONRL GabThiaThia 14 9%;%64/@

anhydrous ma nd “concentr 0 glLve eth

f 1 uor ophenyl ) -@tloX@lefadeat bt hsfrom ap| ethyl jagptafpzhexapRpi bl 3) o
1.25(3H, .t, J yyvh)Jddhted BrdeiddH, m, 2. 20 30-2.40(211, m,

2. 90- 3. 00( 2H, . 13(2H,. q = v 3 L 095,1. 1 15| ,0fy8. 10 (I H,
M. Reference @&frﬁé’g @t'hy?’éfgﬁ:@dmﬁghg%ﬁ)’-gg#)?o reaxs’a(r‘ll%at g) 14.0 g)
was 25 dil®sol Zex¥ (2.t hi | o rve Bepl o3 i 4R Y08 -nP) = SHRY bloPhéie 87  g)- was

added dropwi seyw t7zgt i 4I8NOLEAL bEYONT IEN(MT . alur . =4HE )X 217 .88 (ABurd of
stirring at ropm tenpsrature, a 10% aqueous sol ution of sodiumsulfite was

careful ly, added until’® di sappearance of the red color of brom ne, and the
m xture 30 was then extracted with diethyl ether (100 mM x 2). The organic
| ayer was washeskerdntea Exafpheueous sol ution of sodi um hydrogen carbonate

(100 m ), (dried ovey ”FLVLQEB ofTRARGS BOY 5LEH % - AnBieageprsrated to give
et hyl 5- Brono- 6- (f%f uoroif-')%en I -(i-gxo exanoal e as e o;l r(&.7.6 g,
hydroxy-6-oxohexanoate (21.6 g), pyridine 6.4 g) a
tetrahydrofuran (100 ml) was added dropwise phenyl
chlorocarbonate (12.7 ¢g) with stirring under ice-cooling.
After the resulting mixture was stirred at room
20 temperature for 16 hours, the reaction mixture was
concentrated, diluted with ethyl acetate (400 ml) and
washed with water (200 ml). The organic layer was dried
over anhydrous magnesium sulfate, and concentrated to give
ethyl 6-(5-chloro-2-thienyl)-6-oxo-5-
25 pheﬁoxycarbonyloxyhexanoate as a yellow oil (30.5 g,

gquantitative).

NMR(CDC1l,) 0 : 1.25(3H, t, J = 7Hz), 1.85-2.00(4H, m),

2.00-2.15(2H, m), 4.15(2H, g, J = 7.0 Hz2), 5.56(1H, t, J

= 6 Hz),7.00(1H, 4, J = 4Hz), 7.15-7.45(5H, m), 7.70(1lh,
30 4, J = 4Hz).

Reference Example 5
A mixture of ethyl 6-(5-chlqro-2—thienyl)-6—oxo—5—
phenoxycarbonyloxyhexanoate (30.5 g), ammonium acetate
35 (28.6 g) and acetic acid (100 ml) was stirred with heating
uﬁder reflux for 2 hours. The reaction mixture was poured



35 quantitative). NMR(CDC13) S: 1.25(3H, t, J =7 Hz), 1.6-1.9 (2H m, 2.
WO 81/ 14372 PCT)JPOO/ (()5681 121 15-2.30(2H, m, 2.40(211, t, J = 7Hz),
4.13(211, avodymsigHz), 5.09 (1H dd, J = 6/8Hz), 7.05-7ptefiEchhsest) -
8.0-8.1 (2H m. 5 Reference Exanple 8 A mixture of ethyl
5- br ono- 6- (4-f 1 uor ophenyl ) - 6- oxohexanaﬁ%ﬁ (17.6 g), sodiumformate (16.9
g) and nethanol (150 m) was stirred heating under ref lux for 16
hours. The reaction mxture was diluted with ethyl acetate (500 10 nl),
and washed wi t FAk& 8P0 (Pootnyaten) anththe meawls ingyeelidareipddateer
anhydr ous magnesisuroILesEdE, Mhbheﬁitlgqm.ﬁ Eﬂheﬂso%it’ﬁ’ﬁf%tﬂié% WAs

j ected to sijsi.C 0 I ogLa 2t Y| . .
Z??Jﬂf-fl uorophenéj]f)c-ﬁg-ggh %‘?G‘%}{Qgs-co gﬁggngétg%%&%l(ﬁe&ﬂgra gel | ow oi |
(13.8 15 g, 96@%‘1%‘8#? a%“é’fchyq'Cﬁ@@toétié:ﬁexhlmi(maatevl(\l)&él gt.eBsgfraction.
NVR(CDC1,) S 1.R8ct@stallizhtiohHEYom hc@tang-ié‘%rc?yl e@h@@ég’av‘%&té m,
3.64 (1H, ns), Y%' 3@“&%}5}% J ngHz&, %0% 1_I§|E;(§ , J =3/8 H), f
7.0-7.2(2H, m, } - 8. S r’rfI BI R ee hple 9 To a mixture o
et hyl 6-(4-fluorophenyl)-5- hydroxy-6-oxohexanoate (13.5 g), pyridine (4.40

was added dropw se phenyl 25
g) and tetrahgrdretenes Kxddxdid ) op 2 e was

I bonat 8. | stLrring under ice-cooling. ! )
Sti 1 ed at -y oom t crbSFarTEELEsebh ELuBEe b ang €57 C55 a5 psain ot
concentrat t8, #PraeEyhiesteat phlogddeal b8 (U@) mas addedagieduailh wat er

(200 m). The aanganﬁmchayemmalsdsingbﬁtﬁgfigfﬁry%rg#&%fggg?awﬂ@] fate,
Sf’pﬁEﬁoi;’ES‘fBéggﬁﬁﬂ%ﬁxeg%ﬁ%@ e o, SiP2eacts moon SemperammrncLa) s
1.24(311, t, J*BTAPJUTs: gTheFeaqtipp mixtuze wasipeRred Aptodickier g, J
7.0 Hz), 5.82(1500 mid,and extracted with diethyl ether (200 ml x 2). The
15 organic layer was washed with a 10% aqueous solution of
sodium hydrogen carbonate (200 ml), dried over anhydrous
magnesium sulfate, and concentrated t6 give ethyl 6—(4—
fluorophenyl) -6-oxohexanoate as an oil (14.1 g, 57%).
NMR(CDC1,) & : 1.25(3H, t, J = 7 Hz), 1.6-1.9 (4H, m), 2.
20 30-2.40(2H, m), 2.9(_)—3.00(2]{, m), 4.13(2H, q, J = 7Hz),
7.05-7.15(1H, m), 8.00-8.10 (1H, m).

Reference Example 7
Ethyl 6-(4-fluorophenyl)-6-oxohexancate (14.0 g) was
25 dissolved in methylene chloride (100 ml), and bromine (8.87
g) was added dropwise with stirring at room temperature.
After an hour of stirring at room temperature, a 10% aqueous
solution of sodium sulfite was carefully added until
‘disappearance of the red color of bromine, and the mixture
30 was then extracted with diethyl ether (100 ml x 2). The
organic layer was washed with a 10% aqueous solution of
sodium hydrogen carbonate (100 ml), dried over anhydrous
magnesium sulfate, and concentrated to give ethyl 5-
bromo-6-(4-fluorophenyl)-6-oxohexanoate as an oil (17.6 g,
35 quantitative).
‘ NMR(CDC1,) 0 : 1.25(3H, t, J = 7 Hz), 1.6-1.9 (2H, m), 2.



35 =5/8 Hz),7.1-7.4(7H, nm), 7.9-8.1(2H, n) WO 01/14372 PCT/JP00/ 05681 122
Ref erence Exanple 10 A m xture of ethyl 6-(4-fluorophenyl)-6-o0xo0-5-
phenoxycar jywihesyhexanoate (18.0 g), anmoni um acetate Kci/mpBogspstand acetic
acid (100 M) was stirred with heating 5 under reflux"for 2 hours. The
reaction m xture was poured into. waterlZ(ISOO m ) and extracted with ethyl
acetate (200 m x 2), and the extract was washed with water (200 m ). The
organi c |l ayer was dried over anhydrous rragne5| um su fate d cent rated.
The resi due wadd®sabp@EREd™e 219 (2 ta Igal7H2dl ubml gf aﬁ%s,' and
ethyl 4-[4-(4 &l.oorppnerad,) 2= 0&8He)QX 3206+ N :Bsmﬂbmt)anaaOeSV\hs(Zlbbt ai ned
as an oil (7.67,9, 569%9 froman ethyl acetate- hexane (1:1, v/v)-eluted
fraction. NWVR( 13) 6 @ 1.23(3H," t, J = 7Hz), 1.9-2.1(2H, m, 15
2.35-2.45(211, m, 2.70(211, t, J.= 7Hz), 4.11(2H, q, J = 7.0 Hz),

7.1-7. 2( 2H, s M) Refedénde 4xtatiprens, 10. 30 (1H, bs) Reference Exanple 11 To a

m xture of 1-fluoropa e ) :Iqmj,_ 20 42 et hyI ester
chloride (27.5 @) mgsrgg}dgﬂl(f (i (%Rglfelg b um r?u?n%% g??‘:dﬁ;z;gé

stirring under Oprexémtﬁé”aﬁ@)t't?é’ ?Lﬁqq enf X 7 &) %?thqgé’bl room
tenperature fori8ohayrwas Iherfemwﬁtﬁrmemtzmgnmdmsrmmﬂor L6t hpourmss wat er

(500 ) and expract el bl £yl Et ek (208 Snyi BhotdbE @gEAN C

| ayer was washe agueous solution o drogen car bonat e

(200 m), 16ri 8d)eand arhed Midbiafires( 299 & ¥ &)e, %%WE BEAtT3RS to
gi ve et hyl 6- (4yhkuat Ded - svadah tanplyjir 6o mdmmeniant csudfabe amd [tHQ7. 7 g, 679 .
30_NMR(CDCL3) %ﬂnc% ggé@ét%.'_‘z tre %efgcz;éﬂzv)as Jsxﬁ?%chﬁ‘lfb fMiich gel’/ (2H t, ]

=8/7 Té?#z),s (7)7559?1195"(9!1F°’\\3t°9?a§ Y “o'g‘ylyﬁ— ‘é/'g@?m%“ﬁ“‘é‘])? C S'ﬂ ‘rJr)
8.5-8.6 (1H, n}xydraﬁym#mmnsnamas obt&ihgd as a yellow oil (13.8
6-(4-11uorgsl "&apBEQW%x&n QP RINGN0FEEcd e/ -hexane (1:4, v/v)-eluted
fraction.
NMR(CDC1,) 6 : 1.23 (3H, t, J = 7Hz), 1.5-2.0 (4H, m),
2.30-2.45(2H, m), 3.64 (1H, ns), 4.13(2H, q, J = 7Hz),
5.05(1H, dd, J = 3/8 Hz), 7.0-7.2(2H, m), 7.9-8.1(2H, m).
20 )
Reference Example 9
To a mixture of ethyl 6-(4-fluorophenyl)-5-
hydroxy-6-oxohexanoate (13.5 g), pyridine (4.40 g) and
tetrahydrofuran (100 ml) was added dropwise phenyl
25 chlorocarbonate (8.67 g) with stirring under ice-cooling.
The mixture was stirred at room temperature for 16 hours.
This reaction mixture was concentrated, diluted with ethyl
acetate (400 ml) and washed with water (200 ml). The
organic layer was dried over anhydrous magnesium sulfate,
30 and concentrated to give ethyl 6-(4-fluoxrophenyl)-6-
oxo-5-phenoxycarbonyloxyhexanoate as a yellow oil (18.1 g,
93%).
NMR(CDC1,) 0 : 1.24(3H, t, J = 7Hz), 1.8-2.0(4H, m}, °
2.30-2.45(2H, m), 4.12(2H, q, J = 7.0 Hz), 5.82(1H, 44, J
35 = 5/8 Hz),7.1-7.4(7H, m), 7.9-8.1(2H, m)



WO 01/ 14372 PCT/JP00/ 05681 123 g) was dissolved in nethylene chloride (100
m) , and bromne (14.6 g) was added dropwise with stirring at room

t enper at ur gvo ffiaer an hour of stirring at room tenperat upr/ypeanddgye aqueous
solution of sodiumsulfite was carefully added 5 until disappearance of the

rred col or of brom ne, which was extraci/@ g with diethyl ether (300 ml x 2).
The organic |ayer was washed with a 10% aqueous sol ution of sodium
hydr ogen carbonate (100 m dried over anhydrous nagnesium sulfate, and

concentrated t&§PY n%?h'i’ﬁg“?llﬁ’r dfo-6- (4 10 -
fl uoro-1-napht hyl) - B-micoheerdaeehgd - an( o+ 1 d@bhepyl )q8aokbimt i ve) .

NMVR( CDC13) 6 : pileﬁéx{réﬂtﬁiz yrbaypbx ?ﬁgﬁt% dPIt? .8 9()4Hgf1§‘}m§m %é%i#ydd J

THz), 4.15 (2H
=8/ ?sz) 7. 6043 86 S()zﬁndrﬁcetf? acdd (IPQ myY was stirgegwity hegting 1H ny,
8.5-8.6 (1Hs mnd&fﬁﬂmf&mbﬁéB Fhsi Xéael mekbyte was poured

oo L el R Y ) o CHRRISORE N e et B

(34.0 g) 20 an was stifre ef | ux
for 16 hours. Mhe* r%lactqn&n hexexteacihyag vashad\with sater (a@@trax)a (500 m)

and washed wi t hThatergdr2@0 1alyex Ras diifed Wv@aniathkay6hs Wiggrldikih over
anhydrous rragngﬁh_ RSU t&nc"éﬂ‘ﬂrﬁ Q&eml"'g%t ?%srmlgg %%Slsqﬂ,e efied Sy ected to

silica gel_ 25 unn chr omat ograp
napht hyl ) - !5°hy&%&k?@%&&?@%ﬁo&?éom@mﬁ}m&n&seahygfeﬁEﬂ\rbq-l (19.0 g,
65% from an ethubropkémytic-zexanes (dxdzolin\5-yalJbuednbatetwasn. NVR(CDCL3) 6

0,132 by, aoBETHIEE e Jmoody)(y 6y 8) ses¥) crohosn dPhef sodiats O (o)
M, 7.83 (1H, haﬁgma BJIBHZ)") 81‘.'Lf‘8d2'5‘(al‘ﬁi% 8.5-8.6 (.1H, m Reference
Exanpl e 14 35 NURalegt)uﬁe of.z3(8H, & ( J4<f FHR) 0-1 -aphi(zg.) m)-

hydroxy- 6- pxohgx8802! £5 (24 ) 9)2. 7RYehdI 1€ 3(5 782 9) 4 AN MO Q1/4143/%

PCT/JPOO/OSGS]'H ), 7.1-7.2(2H, m), 7.35-7.45(2H, m), 10.30 (1H, bs)

Reference Example 11
To a mixture of 1l-fluoronaphthalene (20.0 g) and

20 adipic acid monoethyl ester chloride (27.5 g) was added
gradually aluminum chloride (38.5 g) with stirring under
ice-cooling, and the resulting mixture was stirred at room
temperature for 2 hours. The reaction mixture was poured
into ice water (500 ml) and extracted with diethyl ether

25 (200 ml x 2). The organic layer was washed with a 10%.
aqueous solution of sodium hydrogen carbonate (200 ml),
dried over anhydrous magnesium sulfate, and concentrated
togive ethyl 6-(4-fluoro-1-naphthyl)-6- oxohexanoate as an
oil (27.7 g, 67%). _

30 NMR(CDCl,y O : 1.25(3H, t, J = 7 Hz), 1.6-2.0 (4H, m), 2
37 (2H, t, J = 7Hz), 3.07 (2H, t, J 7Hz), 4.13 (2H, q,
J = 7Hz), 7.15 (1H, 44, J =8/10Hz), 7.55-7.65 (2H, m), 7.89
(1H, 44, J = 5/8Hz), 8.1-8.2 (2H, m), 8.5-8.6 (1H, m).

35 Reference Example 12
Ethyl 6-(4-fluoro-1l-naphthyl)-6-oxochexanoate (27.7



124 tetrahydrofuran (100 m ) was added dropw se phenyl chl orocarbonate
(10.8 g) with stirring under ice-cooling. After 16 hours of stirring at
room t enpegyad dfigs72t he reaction mxture was concentr at ed, pcfipbddagss t h et hyl
5 acetate (400 m) . and washed with water (200 m). The organic |ayer. was
dried over anhydrous magnesi um sul fate and concentrated to give ethyl

6- (4-fluoro-I-naphthyl)- 6-o0xo-5- pheno ar bonyl oxyhexanoate as a yel |l ow
oil (26.3 g, 969%. 10 NWMR(CDC13) S 1.18 t, J = 7Hz), 1.8-2.0(4H m,
2.25-2. 35(2H, @) vas dipspimeddn methyiepe onérdsef(lm m}), gnd bremipy
7.25-7.35 (4H (1.6 G)3rad. dGabdhicapuist GALE. SOitPhhg dY xotmO8 (1M dd, 3 -
=5/8 2), 8 15 He Mye 005 Bon® o (e Tho bt FELCLERSE-FAAM © 15 A
m xture of et h@?‘“%er(a Yeaor ¥t Ee"h%'b PRY Of ga emp

5- phenoxycar bomyP#agverascalaties of @lewm vescarefullyagdgd and

;{ﬁetlc a;:. & (1&9%& hi&@ﬁpééféﬂcasﬂowﬁﬁa beatddl@rZQf wmineefwﬂtliah ?@g 2 Pgurs.
e reaction m xtur ure ang, extracted wi
ethyl acetate ?’?‘fﬁ?e Yi%g dﬁﬁ*émf rgé? ;g vvaz)s%edglvl\n Fii-ts (200
m ). The or ganlaydlay@rs mshadlwtm\mrloénnyuﬁem shtdonyof sofiame and
concentrat ed. ﬁ &h&@od&ﬁ&esumﬁﬁi pdatfea befidnhgareal naghdBium
cr
1

chr omat ogr aphy, al.s_of

4-[ 4- (4-f1 uor 5% )"E“‘(‘jﬁ"<‘25"r4a c%?a%& Phve STHNLSPFSre 6382 g, 18%
ver e obt ailted fiusmcerd -saphthyhled mxehexranate 228, an /Al di3d-8ddfracti on.
Recrystallizat ﬁ‘irtgmlla@yane et hyI acetate gave pale 30-yellow prisns.

Mel ting point st gt yI
5-[4-(4-fl uoro- Q}(EH’P?? gloxo oxdzol Tn- ﬂz) I but anog%ﬂégi 05 . 18%)
wer e obtai ned 42 dr%Hantetle THEdet 4t 18 H@Hang, (B =2 9)v)5e3ht( -fﬁi%ct i on.
Recrystal | i zaty an ef/am) hexare- (@ yddacet=m/a0gaye pate- BB €2Hovmpy i SNs.

Mel ting pojant 77557 Q%u, & OV 143 %42KCT8 W/ PeP81 my, 8.5-8.6 (1H, m)

Reference Example 13
A mixture of ethyl 5-bromo-6-(4-fluoro-1-
naphthyl)-6-oxohexanoate (34.3 g), sodium formate (34.0 g)
20 and methanol (150 ml) was stirred with heating under reflux
for 16 hours. The reaction mixture was diluted with ethyl
acetate (500 ml) and washed with water (200 ml x 2). The
organic layer was dried over anhydrous magnesium sulfate
and concentrated. The residue was subjected to silica gel
25 column chromatography, and ethyl 6-(4-fluoro-1-
naphthyl)-5-hydroxy-6-oxohexanoate was obtained as a
yellow oil (19.0 g, 65%) from an ethyl acetate-hexane (1:4,
v/v)-eluted fraction.
NMR(CDC1,) 6 : 1.13 (3H, t, J = 7Hz), 1.5-2.0 (4H, m),
30 2.15-2.30(2H, m), 3.89 (1H, 4, J = 6Hz), 4.00(2H, q, J =
7Hz), 7.20 (1H, 44, J =8/10Hz), 7.6-7.8 (2H, m), 7.83 (1H,
dd, J = 5/8Hz), 8.1-8.2 (1H, m), 8.5-8.6 (1H, m)

Reference Example 14
35 To a mixture of ethyl 6-{4-fluoro-l-naphthyl)-5-
hydroxy-6-oxohexanoate (12.0 g), pyridine (5.50 g) and



125 Reference Exanple 16 A mixture of ethyl 4-[5-(4-fluoro-|-naphthyl)-2-
0xo0- 4- oxazol i n-4-yl ] butanoate (3.09 g), phosphorus oxychloride (6.00 g)
and pyridi mo @48 g) was heated to 5 120-130 C and stir pegfiasddp M nutes.
The reaction mxture was poured into 100 m of ice water and extracted
with ethyl acetate (100 mM x 2). The o %?mi c layer was washed in sequence
with a 10% aqueous sol ution of sodium h£/ ogen carbonate (50 m) and a
sat urat ed aqueous sol ution of sodium 10 chl ori de (5o‘m ), and dried over
anhydr ous nagnd&tahydrgfurean (198 Blyawae addest dmepwisacphenyt ed, the
residue was suhjleﬁbedrﬁdha%'dhi(m)a.%@) ﬁﬁxfmgi?&&ﬁgﬁse%fﬁ%zgi@ﬁgﬁni hgl
2-chl oro-5-(4-f -4s t -4.0Xxaz0 ut ano

yel | ow oi | EQOSA%S%PZJB%/?’)%QTSX% r SR fﬁjﬁ TEOBY g?@"ﬁ’é?(%‘ﬁ'ee'( ithe
v/iv)-eluted frXERFHHOR MIVUCECY3F eoncantiatedl), dilufed Witlr)etHyD- 2. 05( 2H,
m, 2.29(2%, tcedatd o na..>55n62b|asﬁeawatn7'd%)ter3(880(xﬁﬂ7. qr 53 = 7. H)
, 7.21 (1H, dd r& ;%/:g.lgz?)e 7.S47 (i%; dd, J_ = 648Hz : 7S._6;n .7 H m,
7.8-7.9. (1H, nyTI8MC gayer ¥as Qriegoves anbydroes didgnesismswisatee of

et hyl 2-chl or o2Bd(don¢entinatied fapaivg|¢thiyloreaddl-Ehudbanohs waghidy NG

2-met hyl i m dazel6xo{S3hdbkycRebafgl shyieiivatiecad bk 581 My 899 fhd) 25

di nmet hglforma 'deggg‘.p m ) V\B.YS sti r?e%w%t 120-130C fo? 2 vfmurs. é.?l'he

reaction m xturfé Wwas })oured into water (100 mM) and extracted with ethyl
3

acetate (150 nMR(OHCLThd or hell BH.| dyed wadHzl) i ol &0 (aHhys)ous magnesi um
sul fate and ceongsn2s3BEM, hhe 4{@)? dﬁﬁf V@,Sazilbz.%chéﬁ, tep, g (hiCag gely 30

mat n -(4-f) uoro-1-
ﬁglp)ﬁmyr;]rg-(f%re 'Iy7-°lz%i—§1"§§tz}%)2’lliyl f'ﬂbé%’z;o'l"e%&%%nﬁ‘éte?'%g‘aﬂt(a%l%ed as an
oil (675 ny, 779y F-O8n{ b, &dhyf =5{BcHal e-thdBaBe201¢1H, m)v)8 Haxaeds racti on.
NVR(CDC13) 6 : (1HlGmY3H t, J = 7 Hz), 1.95-2.1(2H .m), 35 2.32(2H, t, J
=7 Hz), 2.7 (3H, s) , 2.80 (2H, t, J = 7Hz), 4.02 (2H, q, J = 7. Hz) ,

= 7.20 (1H
7.00 (1Hf d, JRefé£g ce Example 15

A mixture of ethyl 6-(4-fluoro-l-naphthyl)-6-oxo-
5-phenoxycarbonyloxyhexanoate (18.0 g), ammonium acetate
(17.8 g) and acetic acid (100 ml) was stirred with heating

20 under reflux for 2 hours. The reaction mixture was poured
into water (500 ml) and extracted with ethyl acetate (200
ml x 2), and the extract was washed with water {200 ml1).
The organic layer was dried over anhydrous magnesium
sulfate and concentrated. The residue was subjected to
25 silica gel column chromatography, and crystals of ethyl
4-{4-(4-fluoro-1-naphthyl)-2-oxo-4-oxazolin-5-
Yllbutanoate (3.64 g, 18%) were obtained from an ethyl
acetate-hexane (2:3, v/v)-eluted fraction.
Recrystallization from hexane-ethyl acetate gave pale
30 yellow prisms. Melting point 70-73°C. Crystals of ethyl
5-[4-(4-fluoro-1-naphthyl)-2-oxo-4-oxazolin-4-
Yl]butanoate (4.09 g, 18%) were obtained from an ethyl
acetate-hexane (3:2, v/v)-eluted fraction.
Recrystallization from hexane-ethyl acetate gave pale
35 yellow prisms. Melting point 77-79°C.



| 1 WD 01/14372 PCT/JPOQ 05681 126 dd, J =8/10Hz), 7.44 (1H, dd, J =
6/8Hz), 7.54 (1H, d, J = 2Hz), 7.55-7.65 (2H, m, 8.0-8.1 (1H m,
8.15-8.2 (Wdoin#d25 Reference Exanple 18 Et hyl PCT/IP00/05681
5-(4-fluoro-1-naphthyl)-2-(2-nmethyl-1- imdazolyl)-4-oxazol ebutanoate (401
mg) was dissolved in 10 ml of tetrahydipfuran, to which was added .
gradual ly [lithi umda:c um num hydride (50 ng) under ice-cooling, and the 10
m xture was stirre or hour.. ter (0.1 m) was carefully added to the
reaction MXtu%Sffeﬁﬁ?%‘ﬁ %ﬁfé"qﬂﬁ tred. The re?si due on the fiyl ter paper was
washed with ethyl Acetxtuxe Difeethylrat k5l fdvprent raapithyl lgidre crystal s

L 51 o popb o ol et s ot )
“die et.her gave cql orl ess_prisns
D, B29. Mot PRICBBORA 167 0008¢ AL eyFansee cliri @11 9250ise A e of
2-brono- 4' - 51 i 206k BAET hyll AtoerefHfarMEMiguted. glfhe Trattienfrisfame (40.0 g)
The reaction e I e ) Th
ur into wate :

precipitated cPFetare moe i %t §>ed,ﬁﬁa§ﬁ€8ggftﬁa¥%’f dfas wf§515§d93i r-dri ede
to give cryst aseqoéne hwicihoay 10'%- aguedisicradmdtiop oficeediwie hiwdrogen. 5 g,

> hydr oxy- 4 -t FEFPona b {eR ) and W oL ADASs FKgTB e B o e ) and
- -4' - enone . ridine . an
t et r ahydr ofBr afPE9B89% s%ée‘)adaﬂ %b%%%vﬁ(rpﬁ@ﬁyg):bgg%/%?%%easrlb hat e ?20.4
g) under ice-csellfage. wihehovganiclayee®as croeeR R R -atheerdshdue hour .

The reaction 338 ¥hbéctad to0ReENEA ag&d cotindh chesmatogeabtiv)t @naat er (500

M), and extracted wif elhyls 89eEal6d Pfneky2)-The VO 01/ 14372

oxazolebutanoate was obtained as a yellow oil (903 mg, 28%)

15 from an ethyl acetate-hexane (1:4, v/v)-eluted fraction.
NMR(CDCl,) 6 : 1.13 (3H, t, J = 7 Hz), 1.9-2.05(2H, m),
2.29(2H, t, J =7 Hz), 2.55 (2H, t, J = 7Hz), 3.99 (2H, q,
J=7.Hz),7.21 (1H, 44, J=6/8Hz), 7.47 (1H, 44, J = 6/8Hz), '
7.6-7.7 (2H, m), 7.8-7.9 (1H, m), 8.1-8.2 (1H, m).

20
Reference Example 17

A mixture of ethyl 2-chloro-5-(4-fluoro-1-
naphthyl)-4-oxazolebutanoate (700 mg), 2-methylimidazole
(821 mg), potassium carbonate (1.38 g) and N,N-

25 dimethylformamide (10 ml) was stirred at 120-130°C for 2
hours. The reaction mixture was poured into water (100 ml)
and extracted with ethyl acetate (150 ml x 2). The organic
layer was dried over anhydrous magnesium sulfate and
concentrated. The residue was subjected to silica gel

30 column chromatography. and ethyl 5-(4-fluoro-1-
naphthyl)-2-(2-methyl-1-imidazolyl)-4-oxazolebutanoate
was obtained as an oil (675 mg, 77%) from an ethyl
acetate-hexane (1:1, v/v)-eluted fraction.

NMR(CDC1,) 6 : 1.16 (3H, t, J = 7 Hz), 1.95-2.1(2H, m),

35 2.32(2H, t, J =7 Hz), 2.78 (3H, s), 2.80 (2H, t. J = THz),
4.02 (2H, q, J=7. Hz) , 7.00 (1H, 4, J = 2Hz), 7.20 (1H,



127 organic | ayer was washed with water and then a saturated aqueous

sol ution of sodiumchloride, which was dried over anhydrous nagnesi um

sul fate angys@masent rated. The residue was subjected. topetpNedeRkdst zati on by
addition of isopropyl 5 ether (100 ml) to give crystals of 2-o0ox0-2-(4 trif
l. uor onet hyl phenyl ) ethyl phenyl car bonaig (18.9 g, 53% . Melting point
134-135C. Reference Exarrpl e 21 10 A mi xttfe of

2- 0X0-2-(4-trifluoronet phenyl) ethyl phenyl carbonate (18 g),
amoni um acet a3 (Qo-@jlé'iﬂ dcati E1Bcidf( J06 &Y §Hnhs BS54 (dH. \Mit hd heat i ng

under ref lux =ferzi, ows-7TBs (BACH)QN8 MO X3 LI § 1WaSmy OrE.a-Bakedin and
poured into icgl water (200 m ). The solid precipitates were 15 filtered,
washed vvithvvag and air-dried to give crystals of

4-(4-trifluoronet hyI phenyl ) - 2-oxazol one (10.8 g, 85%. Melting point
deconposed st %Q@reﬁcgommﬂ@‘ qmence Exarrpl e 22 20 A m xture of

4-(4-trif|uororrethy Y, 195820 one rreth acrylate (8.10
g), boron trifluori gﬂyg tlé% tluoxer cgﬂ% ﬁGg%é f'egﬁgl-t'gl'uene (50 m)
was stirred w timidagoind) mdmaméfebuuﬁnmte J40dumg) W dissedvednimi xt ure
was concent rat a@d, mangs PesE RthydroFulras, 26o Wi £5h (w%@oa@d}-:d dPgasRl i

t at f | t d
e e I} TS (L AL A
3-[2- oxo- 40( 4mixtpreovasettiyinside fpr) 14hop@zolptes- (Pl brvb)l offt e as pal e
yel l ow prisms (c4r@@ully dddpa tibitd Hgaditi ol mBouked - Jibidh wafefietepeg. Exanpl e

23 A m xture of b, i.C agn 78. 0. di um
formate (68.0 ggn%jgne "ﬁe oZ}'I ?lgogkr?ﬁJE fl\%aéspqu stf%?::‘rs{e1 § W%% M |c')lng under
reflux for 16 ﬁ@&@teThé"heeﬁé%Fﬁﬁt%%ﬁjP@nmstié@mrﬁq &i¥e spRvsHF ed into
wat er (1 W 01/&43?24%&0&0@/-@5@8ihy1282wz ~-mdthydchi-dmpaggo pyl pies were
filtered, %Sh%(}a%igbutanol. Recrystallization from acetone-diethyl

ether gave colorless prisms (294 mg, 82%). Melting point

107-109°C.

Reference Example 19

20 A mixture of 2-bromo-4’-trifluoromethyl aéetophenone
(40.0 g), sodium formate (40.0 g) and methanol (200 ml) was
stirred with heating under reflux for 6 hours. The reaction
mixture was concentrated and poured into water (500 ml).

The precipitated crystals were filtered, washed with water,

25 and air-dried to give crystals of 2-hydroxy-4'-
trifluoromethyl acetophenone (24.5g, 80%). Melting point
112~ 114° C.

Reference Example 20

30 To a mixture of 2-hydroxy-4’-trifluoromethyl
acetophenone (24.0 g), pyridine (10.3 g) and
tetrahydrofuran (200 ml) was added dropwise phenyl
chlorocarbonate (20.4 g) under ice-cooling, which was
stirred at room temperature for 1 hour. The reaction

35 mixture was concentrated, which was poured into water (500
ml), and extracted with ethyl acetate (150 ml1 X 2). The



wat er and then isopropyl ether, and air-dried. The residue was dried under
reduced pressure to give crystals.of 2- hydroxy-3',4'-dichloroacetophenone

(25.0 g, 43Oevtasecrystallization from ethyl acetate-hex@mmogeies pal e
yellow prisnms. Melting point 115-118C. Reference Exanple 24 A m xture of

2- hydr oxy-3', 4' -di chl or oacet ophenone 41023 g) , potassiumcyanide (8.1.
g) and 2-propanol (100 M) was heated to 50 C, to which was added dropw se

acetic acid (6.0 g) gradually and stirred at 50C fogl 2 hours. The
reaction nixt uPEQG\g%" %&Y@éﬂi”?ﬁt‘&ﬁ%ﬁ’d with, gatenand thefa? 2t Fe% ). The
solid precipitateeowerselitlibaret soddeinethldridet, whibtlewasaddied rovedi ed to -

give crystals Shndatdie flaonél Sl SEOPREDUhY rBKATOLOOE. (80 Lboitll

Recrystallizatronfromtetra of ur an- hexane gave pale _yellow prisns.
Mel ting point Y82-sbdected. reawshadlizahinn bysagdihion, pe opropyl
4-(3',4' -dishl ethehe(mdo md-)oxazgivaccriEdisgpf @edbkyt2apryl ate (13.2 Qg),

boron trifl uorj | m
o1 S S Aoy Sl ey 1)
was concent rat HMelEimy pedpEd13tr3¥ & water (500 nl). The solid

precipitates were filtered, washed with water, and air-dried to give

crystal s of ne%gy%r%&%é%gﬁgﬁé §p' . 4' -dichlorophenyl)-4-oxazolin-5-

yl ] propi onat e . ecrystallization fromethyl 30 acetate-hexane
gave pal e 3RI 1 ow pr® 84¥tuge ef ggoneran (4-xgfiygeome henyL)gtb¥lcability
35 The prepar apheyDfcddbeniatee(180n dbs ammondumopbetater(@ugdi and secretion
promot | ng_ acti YpLys And1kOW dPKA§ibae YO, 01 $TER BEH HHRDAABBEFer1820 and can

be used, for exanple as a prop ) t herapeutic agent for per}pheral
neur opat hy (e. §oT d} 5 c 'Elé%r’b%%ﬁw,“ m&ﬁﬁﬂ’éﬁg W%r"é’ﬁ&?gflﬁﬁ&%é' n& opat hy),
a prophyl act i pothet aptetice vagemt ( X0rmL) ab&heé solid precipitates were
15 filtered, washed with water, and air-4dried to give crystals
of 4-(4-trifluoromethylphenyl)-2-oxazolone (10.8 g,- 85%).

Melting point decomposed at 250°C or more.

Reference Example 22 .

20 A mixture of 4-(4-trifluoromethylphenyl)-2-
oxazolone (10.8 g), methyl acrylate (8.10 g). boron
trifluoride diethyl ether complex (6.86 g) and toluene (50
ml) was stirred with heating under reflux for 3 hours. The
reaction mixture was concentrated, and poured into ice

25 water (200 ml). The solid ﬁreci.pitates were filtered,
washed with water, and air-dried. Recrystallization from
isopropyl alcohol-isopropyl ether gave methyl 3-[2-oxo-
4-(4-trifluoromethylphenyl)-4-oxazolin-5-yl]lpropionate
as pale yellow prisms (4.00 g, 27%). Melting point

30 156-157°C.

Reference Example 23
A mixture of 2-bromo-3’,4°'-dichloroacetophenone
(78.0 g), sodium formate (68.0 g) and methanol (300 ml) was
35 stirred with heating under reflux for 16 hours. The
reaction mixture was concentrated and poured into water (1




5 cardi onyopat hy, a prophylactic/therapeutic agent for peripheral nerve

I njury, a prophylactic/therapeutic agent for spinal injury, a

prophyl act iwo ¢imasapeuti c agent for anyotrophic |ateral $grgpdansas (ALS). a
prophyl actic/ therapeutic agent for nmultiple sclerosis, a 10

prophyl actic/therapeutic agent for ceref%éatl I schem ¢ diseases, a

prophyl acti c/therapeutic agent for seni denentia of Al zheiner type, a
prophyl actic/therapeutic_ agent for Parkinson's disease or Huntington's
chorea, a pr ob‘iyl Joei EpLhdr BpReirttatpanmersr f4dbered; omshed with

prophyl acti ¢/ t hatepentithengtspf oyl eﬂh@fmahiaramrbambd.diw;ﬁ@sicﬁié her al
anmel i orating t [#olall y lL.orating agept. for.periphera
neur opat hy, o?ggﬁ dé%adlﬂglrd%?i %eagsgﬁt &= S &b Ilvﬁefzﬁgﬁp?]cs cﬂfs%'der. WO
01/ 14372 PCT/ JP¥FUS6E - 41 39ichAprmacatophenameot(28phi g. ptdtluct i on/ secreti on

pronot i ng a@mﬁnnecWéMEQﬁnabﬁesraﬁhaFw,E adﬂtia\t%t-héﬁaﬁé §&¢e }‘;5&1@' aB N
RAY" Y A 5 e, el res a hal qgen 0 eterocyclic group

whi ch may optigﬁjéﬁﬁlg%gﬁbsﬁ?%%%ncﬂ pglﬁgd}géy%?ﬁ%p which may optionally
be substituted, a thiol group which may optionally be substituted, or an
am no group whReferdnce Exainphal by be substituted; A represents an acyl

group which 10 may i LIyebe_ 1.ut.ed, a.heterocycli roup which
may optional |y be slggi x&?‘%ﬁeéf g ﬁi%?% %r'oup%ﬁﬁﬁiﬂrﬂﬁé‘at?ﬁﬁ ly be
substitut etf of1% 390 pPOfRSSLEBFEYHIde hbyl 9dRIDAaPTgPaRoEL00infli)ed or
am dated; B repasheatedan 500C Ol whigh adp adt<darGyw s aeealbadig
substi t ut ed; rapr, X n | Lyt ~aLom_aqr nitrogen atom
whi ch may opﬁ%'ﬁoalﬁqy g%‘éﬁ@%%]s%%%?e%@:{%r?g %%r fér’gr(e:s%?l s? gl%]ﬁfa'l ehte®
hydr ocar bon grBeRFOPOHBIEYHE PRF Cogcstprabed andaquuedeintd ice Natar
neur ot rophi n pt2efuatli)on/ Bee redliiah preeipiiageageste 3 weirela, CRaBREGES a
prodrug of1san @z@l &4k, VahaVeiPlafisd!do give crystals of 4-(3',4'-
dichlorophenyl)F2-oxazolone (6.0 g, 52%).
Recrystallization from tetrahydrofuran-hexane gave pale

yellow prisms. Melting point 262-263°C.

20 Reference Example 25
A mixture of 4-(3°,4'-dichlorophenyl)-2-oxazolone

(8.9 g), methyl acrylate (13.2 g), boron trifluoride
diethyl ether complex (8.5 g) and toluene {100 ml) was
stirred with heating under reflux for 12 hours. The

25 reaction mixture was concentrated, and poured into ice
water (500 ml). The solid precipitates were filtered,
washed with water, and air-dried to give crystals of methyl
3-[2-0x0-4-(3',4'-dichlorophenyl)-4-oxazolin-5-
Yllpropionate (9.0 g, 75%). Recrystallization from ethyl

30 acetate-hexane gave pale yellow prisms. Melting point
129-130°C.

Industrial Applicability
35 The preparation of the invention has neurotrophin
production/secretion promoting activity and low toxicity



thereof as defined in CCaim.1. 3. An agent according to Claim1, wherein
RlL is a nitrogen-containing heterocyclic group which may 25 optionally be
substitut eqyo dhyia$HB8 agent according to Caim1, wherein RiCT/EPo@esesir omatic
het erocyclic group which may optionally be substituted. 30 5. An agent
~according to Gaim1l, wherein Rl is a njj4ogen-containing 5-nmenbered
aromati c heterocyclic group which may optionally be substituted.
Lrrerererreraaeri et > L MIdrLerinne V\001/14%2yPCT/JPt 0568 1316 An
agent accor di n§*gscan heitsed ey Eﬁﬁmﬁlelass aPrRRYdasht {%‘% i%h may
optional |y be agbatifiottperipheral nurapathyaced.ddinpeatdclreirapathyher ei n A

is a heterocyc 0 gpﬁé,pf%;gﬁh e gubstituted, or a hydroxy
group which ma%hgc %O%hg. #A}Jygté:tngﬁ%gtlt 7 gﬁpgen according to Caim

1, wherein A §raﬁh&%??6wthféagﬁﬂﬁbcvﬁﬂw FF B8hif1y be substituted.
9. An agentsaceardiogydmatiygi @ i:xophplmnda(ht&mpphanxa}gergr digxr substituted

wth an alkyl SeauBIBLONAIBY G913 Eiophe1 SUORS ) didhBhentbo Uyert agernt

according to erein gro i C onal |y be
substi tut ed. £°rAﬁPh§%4ﬂt1’h'k}’c?§PdPn@r‘PU‘ﬁ%?trﬁqthﬁgéP%‘l‘ch qie"%p&] °Fal ent
al i phatic hydr aﬁgbbﬁapm@mtetal Solexmsits AAI®)diag to Claim1l, wherein X

Is -0-. g ?gﬁglagef@/tq;ﬁ%gpgﬁtg: addEn]b fw%ﬁﬂ[ﬁe' §cl§ros:1.525 al4. An

agent accord| n ern - wherein R4 represents a
hydr ogen al®m P5°H§}Hl%‘é¥‘ﬁfdﬁle§PBGBt1‘6\/rﬁ%‘fP‘h%f’ L GEFeREr 9SSt i t ut ed, an
acyl group whi aiseaBysppi improphlylabeic(tisrdapeuddc egent hfeqremx;&ei c group 30
whi ch may opti QQgLhys Boop WihisibEdeydd; 4VprinRasess) dhdthpentdoal m 1,

wherein the_: az9 agent for Parkinson's disease or Huntington's chorea, a
prophylactlc/therapeutic agent for depression, a
15 prophylactic/therapeutic agent for inflammatory bowel
disease, an ameliorating agent for chron:?.c pain, an
ameliorating agent for peripheral neuropathy, or an
ameliorating agent for cerebral metabolic disorder.




derivative is 4-(4-chlorophenyl)-2-(2-nethyl-I-

I m dazol yl ) - 5- oxazol epropanol , 4-(4- f:hl zr(()zhenyl )-2-(2 35

met hyl - | - i nWwoleszsx! ) - 5- oxazol ebut anol , 4-(4- PCT/IPO0/056S

chl or ophenyl ) - 5- 3- (1-i mi dazol yl ) propyl ] - 2- (2-methyl -1 - FEPPTUITONT L
it i~ WD 01/ 14372 PCT/ JP00/ 05681 i 2 1 mdazol yl ) oxazol e,

4- (4-chl orophenyl )-2-(2-nmethyl-1- im dab y: i g (()>2<azo![ ﬁpfnf anol ,

4- (4-chl orophenyl )-5-[4- (1-imdazolyl)butyl]-2-(2-nethyl-1-

i~rri(dazolyl )oxazol e, 3-[3-[4-(4-chlor JgHMA ) - 2- (2-net hyl -1 -i mi dazol yl )-5 5
oxazol yl ] propyll).- 1- keddytotkophifi feédbd€lidideertidn(fromoting agent

1) - 5als - henaoxy) pr.opyl]l-2-(2- )
ot byl 11 1 dadaiop) SHBLTSRY iR BB e St gne formuta .
( 3- net hoxyphenoxy) propyl ] - 2- ( 2- hyl -1 --im dazol yl ) oxazol e,
4- (4-chl or ophenyl ) - 5N 3-

nmet hoxyphenoxy) pr opyl);- thyl-1-imdazolyl)oxazol e,
4- (4-chl or ophenyl )-2-('2-math | -1-imdazol yl)-5-]3-
Ic/th

or

(2- met hyl phenoxyypr ] oxa . ~16. An agent according to Claim21 which

\ég.e.n.t for neuropathy. 17. An agent

Is a 15 prophyl _ :
accor di ng tg Caim1l whi is a ‘prophylactic/ therapeutic agent for

eri pheral geu R hj I el tiv 194 the formula N |

pR' a g Y A wﬁer gﬁ%ﬁ%ﬂg%%%%gﬁggaé%?g Sgyc %@ grlg%p %cly&llﬁa??‘ffbt ionally
be substituted A é‘&yeggﬁ%@%yabﬁlswuﬁﬁ%@hHQyOEthQr@rlml ¥lyidie
substituted, ama¥tepbiondlily freospbehitiit&d, raythdpli araupywheclsuksi i tuted, a

hydroxy group wotebnaBly viidudBehkytds, s&!l.bir![ teag'{i%%’ ?ga?gsngﬁé}?%ly group

[ ' rifie r.am s an- aromatic
\é\floﬁg \Arrz?lchofntal;‘l)g g%{n:]%}]%e P%S%‘ s§ﬁ$§gfghﬁeﬁp’éﬁﬁ?’¢5 ?’éﬁg.lééaﬂ%lpa‘”ldfr%l ent
hydr ocar bok© gr @ap Rtiemeddyche substituted, a heterocyclic group which

may optionally be substituted, a hydroxy group which may
optionally be substituted, or a carboxyl Qroup which may
optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted; X
15 represents oxygen atom, sulfur atom, or nitrogen atom which
may optionally be substituted; and ¥ represents a divalent
hydrocarbon group or heterocyclic group, or a salt thereof.

2. A neurotrophin production/secretion promoting agent
20 which comprises a prodrug of an azole derivative or a salt
~thereof as defined in Claim.;l.

3. An agent according to Claim 1, wherein R! is a
nitrogen-containing heterocyclic group which may
25 optionally be substituted.

4, An agent according to Claim 1, wherein R is an aromatic
heterocyclic group which may optionally be substituted.

30 5. An agent according to Claim 1, wherein R! is a

nitrogen-containing 5-membered aromatic heterocyclic
group which may optionally be substituted.

0



30 group,- or a salt thereof. 19. A prodrug of a thiazole derivative or a
salt thereof 1LILILELEEEEEEEE T 1" 1t MS WO 01/ 14372

PCT/ JPOO/ O{@phniash83 as defined in Caim18. 20. A conpaorndrennsendi ng to
Claim 18, wherein R is a nitrogen-containing 5-nenbered aromatic
heterocyclic 5 group which may optionally be substituted. 21. A conpound
according to Claim18, wherein R is an "itmdazolyl group which may
optionally be substituted. 10 22. A conpound according to C aim 18,
wherein Ais an aryloxy group which nmay optionally be substituted. 23. A
conmpound accor gl ng Ard ageaitmad8ordirey dion CBaihsla whersdn Rjrbsipamhi ch may
optional l y-be substit.ui.e ; : r i i 18, wherein
Yis a dival ejﬁ'fmg zloplﬁfgt %E°é§d‘§'§%%‘f§o%%gggg“§§ : %ﬁ%&ﬁ? Jifpcal
conposition which conprises a 20 thiazole derivative or a salt thereof as
defined ingdajm Ifh adfentPabEOPREId iten Caatar il nghéxei® & ms2B which is a
neur ot rophi n pyroduction/.secreti ti . ; sition
according to CPEAFHST SR T gﬂi%é g‘p y‘%%%to?% {1 fn{e?%ggatgﬁttﬁé&?{m fgor

neur opat hy. 28a hyduambgronpnwhkel mavh §Ptdorrdiy B %ﬁﬁ%ﬁ+qq§ §'30

prophyl actic/therapeutic agent for peripheral neuropathy. 29. An oxazole
derivative of fhe formula I ]I ]| Il shekdek l4lgl ¢ WO

01/ 14372 PCT/Jé>001d§ta§§e“i§z?°°klh#?l’é’\?°—ii%'*ethéi"ﬁh RT %%rigsgﬂtagygosﬁgl ogen
atom a hetGr ogyeup dﬂ@rctmp‘aWhPEhi‘?Wlé’ptbieoﬁHPF!jiB‘ét%‘ierbstitut ed, a hydroxy

group whi.ch
9. An agent according to Claim 1, wherein A is a phenoxy
group substituted with an alkyl group which may optionally
be substituted.
15

10. An agent according to Claim 1, wherein B is a phenyl
group which may optionally be substituted.

11. An agent according to Claim1, wherein Y is a divalent
20 aliphatic hydrocarbon group.

12. An agent according to Claim 1, wherein X is -O-.

13. An agent according to Claim 1, wherein X is -5-.
25 .
14. An agent according to Claim 1, wherein X is -NR*-
wherein R! represents a hydrogen atom, a hydrocarbon group
which may optionally be substituted, an acyl group which
may optionally be substituted, or a heterocyclic group
30 which may optionally be substituted.

15. An agent according to Claim 1, wherein the azole
derivative is 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-oxazolepropanol, 4- (4-chlorophenyl)-2-(2-
35 methyl-l-imidazolyl)- 5-oxazolebutanol, 4-(4-
chlorophenyl)-5-[3-(1-imidazolyl )propyll-2-(2-methyl-1-

e

L



may optionally be substituted, a thiol group which may 5 optionally be
substituted, or an am no group which nay optionally be substituted; Ab

repr esent s waoauyhoxy group which is substituted by an atlyypeogé@up and nmay
further be substituted; B represents an aromatic group whi ch may
optionally be substituted; and Y repres?gés a divalent 10 hydrocarbon group
or heterocyclic group, or a salt thereor™. 30. A conpound according to
Claim 29, wherein Ais an aryloxy ?roup which is substituted by an al kyl
group. 15 31. AMIABAPHYLIA*aAP16xa%0f &-eRIPTRRNW 10 25 (2amethikrbof  as
defined in O aimigd8zoBy1) /5 -eompelagentansdlj ng- (t46-chlairopRenyhes e RL is a

ni t rogen-cont ai R_0g.: 5= I K08} L, C Qc i I ch may
optionally be s(gbgliglléﬁ%%id‘}ﬁ??%@]cga %unr‘l%ﬁ;a%{:gr'ﬁ'ﬂ%ggfggglg§%g§%¥@Merei n Rl
is an i m dazoByll3gfdufA vEicrorhensdi + dnb? 1Nedwlsdbdmidasedyl) 25 34. A
conpound acsor dixagolyl (HripP1331 -wbehel A2 Ri- infi Rzo1Tadagal yhe gr oupa Whi ch may

optionally be ' 8,01, 35 A co upd according to
Cl ai m 29, V\herg?{gggb#’lgé@p)ﬁén I3 Q%OJRSF%%J%}/%?II&%‘ Yr?€§%8n??o%a$ ?y be
substituted. 3@ethyiohpbrits 3P 8xagele. & d4nckdorerbenyh) £5163a phenyl
I1j11] L Ms WpD30mhé t¥coH¥abxyYeopp o812~ (Bmedhgupiwhi ch may optionally be
substituted by 1A cQnppu rding _to.Claim?29, whereinyY
is a dival ent iﬁ‘?*’%ﬁﬁ?ﬁ’%’é&?&&r ggﬁgg‘%}g]u%?o%gmg’gagAB&%pg nd according to
C ai m 37, WPer PpRhexyRhepoxy )pzrenl ]l P - (2 dre Widilc injdrsedy bexagaksy. 39. A
phar maceut i cal ozoap 04+ ¢chlnrophieall §opp( 2 anstinil -10 iaxazebeyUpssvpdd ve or a

salt thereof aﬁ?dﬁ&‘?ﬁ%ﬁ*ﬁ%%ﬁhgﬁgﬁ&°ﬁ conposition according.to Claim

39 which is a 'neuro secretion pronoting agent. 15

16. An agent according to Claim 1 which is a
15 prophylactic/therapeutic agent for neuropathy.

17. An agent according to Claim 1 which is a
prophylactic/therapeutic agent for peripheral neuropathy.

20 18. A thiazole derivative of the formula :

B
N .

o
R'Vks Y—A

wherein R'* represents a heterocyclic group which may
optionally be substituted; A represents an acyl group which
may optionally be substituted, a heterocyclic group which
25 may optionally be substituted, a hydroxy group which may
optionally be substituted, or a carboxyl group which may
optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted; and Y
represents a divalent hydrocarbon group or heterocyclic
30 group, or a salt thereof.

19. A prodrug of a thiazole derivative or a salt thereof

R



41. A conposition according to Caim39 which is a
prophyl acti c/therapeutic agent for neuropathy. 42. A conposition according
to C ai m 3woingsdrzi s a 20 prophyl actic/ therapeutic agengctisoogesi pher al
neuropat hy. 43. 4-(4-Chl orophenyl)-2-(2-methyl-I|-imdazolyl)-5-[3-
(2 net hyl phenoxy) propyl.] oxazol e or a saldy thereof. 25 44. A crystal of

4- (4-chl orophenyl) - 2- (2-met hyl - | -
i m dazol yl ) - 5- 2- et hyl phenoxy ropyl ] oxazol e or a salt thereof. 45.
4- (4- Chl or ophe‘i[ﬁlé efined o flpip. i‘% dazol yl )-5-[3- 30
(3--rret hyl phenoxy) pr opyl ] oxazol e or a salt thereof. 46. A crystal of

4- (4-chl or ophepyl ) &%W% y 12
i m dazol yl ) - 5- g SI?net yl hﬁeﬁgé?/ %lr%g tﬁ g):(!.g%rg ]éaorWheresla thﬁ'ereof 35 47.
5-[3-(4-Chl or onéztmqfw%ﬁéﬁ&&%r ﬂw}b%e@z@rm“aﬂ?|he§9rqqlﬂ°|119 NERERN
1111 111 5 *grous which WByO0dplidna) I el Bub50068ted 136
chi or ophenyl )-2-(2-nmethyl -1-im dazol yi ) oxazole or a salt thereof. 48. A
crystal of 5-[3-(4-chloro-2_5 .
met hyl phenoxy) Bt opy |SOMPEYDE L AGFRHEHY 50, $1a3mL8 hyWheTednRi% A8 #P) oxazol e
or a salt theraaidazilylAgretpovhich nayoopitiogabheyriod raydutituted.
production/secretion in a mamal in need thereof, which 10 conprises
adm nistering to said mammual, an effective anpunt of an azole derivative of

the fornul¥P : ARt -A Rompoynd jageerding o CIainstdt heneinydedsafBm a

het er ocycl i ¢ gapyoxywyrohpnelyicptmanaidtionaliybise i sukbssd tukeldydr oxy group
which 15 may optionally be substituted, a thiol group which may

23. A compound according to Claim 18, wherein B is a phenyl
group which may optionally be substituted.

15 '

' 24. A compound according to Claim 18, wherein Y is a
divalent aliphatic hydrocarbon group.

25. A pharmaceutical composition which comprises a .
20 thiazole derivative or a salt thereof as defined in Claim

18.

26. A composition according to Claim 25 which is a
neurotrophin production/secretion promoting agent.

25
27. A composition according to Claim 25 which is a

prophylactic/therapeutic agent for neuropathy.

28. A composition according to Claim 25 which is a
30 prophylactic/therapeutic agent for peripheral neuropathy.

29, An oxazole derivative of the formula :

* [ L M S *




optionally be substituted, or an am no group which may optionally be
substituted; A represents an acyl group which may optionally be

substi t ut eadvo ai/dagzer ocyclic group which may optionally ergpiaakdsiuted, a
hydr oxy group which may 20 optionally be substituted, or a carboxyl group
which may optionally be esterified or fgldated B represents an aronatic
group which may optionally be substitute represents oxygen atom

sul fur atom or nitrogen atom which may optionally be substituted; and Y
represents a divalent 25 hydroc tﬁon group or heterocyclic group, or a salt
onoting neurotrophin production/secretion in
a manmmal in need therngof, whjjch conprises adm nistering to said mamal an
ef fective anount 30 a thijgzol e derivative of the fornmula 1 111.11 [ii

Il 1111 C L WO 91/ 2 P CO/OS(i&g 137 NRaSY Awerein Ra
represents a h ocycl rg)group ' y optionally be substituted; A
represents an acyl group which may optionally be substituted a

\tllﬁt er ocyclic ?ﬁﬁaﬁe%ﬁllﬁ&éﬁb&%én?até @Bﬁbb¥ntéﬁ:c§rpb§tﬁé %t group
ich may optj stitu car box roup

optionally be eis%?er |"¥a| %ﬁt‘llﬁa %5“b§trlgBF8§erﬂ§Y§g°x3érgﬁﬁﬁpl"&h5ﬁ*bup whi ch
may opti onal | ymBE %Elb%@ﬁl}t)(e@e gntistyitutgst .eserthdod droapamldflydraycar bon

group or hed er op¥£on&11y bedcRBRL1iOhtEd S drarBAb: gPdup AEI
promoting neurg n a manmal 1'n nee thereof

roduction/.s acr fion i
which conpri seé’l;g%{nil%lt%grl s“f’btusta? ﬁar’ﬁ‘?‘HFeﬁﬁn‘é’l’ {8t AFYEORKRARRYPLS of an
oxazol e deri va¥ihighgis snbstbtuted by an alkylBgRouly il wagr Euntikr mepr esent s
a hal ogen at onyubstiet iy ® repgéSéts an aromatic group which may
optionally be substituted: and Y represents a divalent

10 hydrocarbon group or heterocyclic group, or a salt thereof.

thereof . 50. A net

30. A compound according to Claim 29, wherein A’ is an
aryloxy group which is substituted by an alkyl group.

15 31. A prodrug of an oxazole derivative or a salt thereof
as defined in Claim 29.

32. A compound according to Claim 29, wherein R® is a
nitrogen-containing 5-membered aromatic heterocyclic

20 group which may optionally be substituted.

33. A compound according to Claim 29, wherein R® is an
imidazolyl group which may optionally be substituted.

25 34. A compound according to Claim 33, wherein R* is an
imidazolyl group which may optionally be substituted by a
C,;0 alkyl.

' 35. A compound according to Claim 29, wherein B is a phenyl
30 group which may optionally be substituted.

36. A compound according to Claim 35, wherein B is a phenyl

R



whi ch may optionally be substituted, a hydroxy group which nmay optionally
be substituted, a thiol group which may 20 optionally be substituted, or an
am no grougmwhhghznay optionally. be substituted; A reprcrsemesesn aryl oxy
group which is substituted by an al kyl group and may further be
substituted; B represents an aromatic g{ggp whi ch may' optionally be
substituted; and Y represents a'divale 5 hydrocarbon group or

heterocycllc group, or a salt thereof._. Qog f or eventing or
treati ng neur ofaPRY Yiich may) PPFFPF?}}HJP?:ﬂ“PSF}PP-g-* %éiﬂg 14372

PCT/ JPOQ' 05681 138 mammal -in need thereof, which conprises adm nistering
to said mmmely,an gfleglinG A0RURALLL fo LNAPLS , Opréveld Ve 1fa the

formula B i ereln represents a heterocyelic group
whi ch nmay optﬂeﬁalﬁymtﬁ#¥ﬂh§§ﬂptHY€H°°¢F?Qﬂnﬂ§9QRfs an acyl group which may
optionally be substituted, a heterocyclic group which my optionally be

substituted, agydrpx @%ﬁog&%agﬁ% SRiARALY Besubisty t18 o, or a

car boxyl group I ona e esterified or amidated; B
represents an davohert Cigr S3PHAFLR BHAFASHTOORAPTYUBe substituted: and Y
represents a dival ent hydrocarbon group or heterocyclic group, or a salt

thereol . 12 53557 MR IR Rleuti 8YS "bbiio £ 4diP Whibsl E&géﬂ?ésf%ﬂn a mamal

i n need' thereoPg‘mh conprisés adm ni st er|n n_effective
amoUNt of AR opXBEPRedSTARRYIVE OBfa (SRt SPRAF af Fs eRAE PG n Ra
represents a halgggen atom a heterocyclic group which may optlonally be
substituted, a hydroxy group which

40. A composition according to Claim 39 which is a
neurotrophin production/secretion promoting agent.

15
41. A composition according to Claim 39 which is a

prophylactic/therapeutic agent for neuropathy.

42. A composition according to Claim 39 which is a
20 prophylactic/therapeutic agent for peripheral neuropathy.

43. 4-(4-Chlorophenyl)-2-(Z-methyl-l-imidazolyl)-5-[3-
(2-methylphenoxy)propyll]oxazole or a salt thereof.

25 44. A crystal of 4-{4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)—5-[3—(2—methylphenoxy)propyl]oxazole or a
salt thereof.

45. 4-(4-Chloropheny1)-2-(z-methyl-l-imidazolyl)-5-[3-
30 (3-methylphenoxy)propylloxazole or a salt thereof.

46. A crystal of 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)—5—[3-(3—methylphenoxy)propyl]oxazole or a
salt thereof.

35
47. 5-[3-(4-Chloro-z-methylphenoxy)propyl]-4-(4-
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may optionally be substituted, a thiol group which may optionally be
substituted, or an amno group which may optionally be substituted; Ab

representsmoﬂﬂyﬂzoxy group 25 which is substituted by a'i‘cﬁjlmm ;oup and
may further be substituted; B represents an aromatic group

optionally be substituted; and Y represints a divalent 111 .
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hydr ocarbon group or heterocyclic group, or a salt: thereof . 54. Use of an
azol e derlvat|F@18F°Phean}TghQ?ﬂ@etNYPFlyimidazdlmMﬁﬂxazanknrepsasents a
hal ogen atom aneeeerocyclic group which may optionally be substituted, a
hydr oxy group which nay optionally be substituted, a thiol group which may
optionally be substituted, or an ami no group which nmay optionally be
substi t ut ed; A4ﬁeprés@ﬁY%t%#tQﬁnﬂ [§r64pchioxdr-21-0 may optional |y be

substi t ut eds ambeh§1gﬁaﬁéx§agyay§g]mhL@b cﬁ@a& Spttd Iby Qeméggi {ifuted, a
hydroxy group uh SP gf%l)o zo nal g_y i ;S}hqltme a car group
whi ch nmay optiona f % i°%&d2of2 ®etp represents an aromatic
group whi ch may optlonally be substltuted X 15 represents oxygen atom

sul fur atom omoni tAGgerhéd FHrVproRot IRY MRt IR)h) nbe substituted and Y
represents a dj or heterocycllc group, a salt

b 53@% hydr oc roW
thereof , for ¥§e AEh) ac‘f‘iﬁegzl(?f‘ 31 0 ST it NEEGd bReTeRH - s"€bir@7t|on
pronot | ng k¥ enfomppisss admindstering socladddeanmal ancefffedtioef aficadts B | ~

RaSYA of an azole derivative of the formula -

B
N

]
RI/I\X Y—A

wherein R represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
15 may optionally be substituted, a thiol group which may
optionally be substituted, or an amino group which may
optionally be substituted; A represents an acyl group which
may optionally be substituted, a heterocyclic group which
may optionally be substituted, a hydroxy group which may
20 optionally be substituted, or a carboxyl group which may
optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted; X
represents oxygen atom, sulfur atom, or nitrogen atom which
may optionally be substituted: and Y .represents a divalent
25 hydrocarbon' group or heterocyclic group, or a salt thereof.

50. A method for promoting neurotrophin
- production/secretion in a mammal in need thereof, which
comprises administering to said mammal an effective amount

30 of a thiazole derivative of the formula :

R



wherein Ria represents a heterocyclic group which may optionally be
substituted; A represents an acyl group which 25 may optionally be
substi t ut egyo @nligherocyclic group which may optional |y becrrbeesetiut ed, a
hydr oxy group which may optionally be substituted, or a carboxyl group
which may I111Ciiiijiiiii WO 01/14372 ,BQT/ JPOO 05681 140 optionally-be
esterified or amdated; B represents an aromatic group which may
optionally be substituted; and Y represents a dival ent hydrocarbon group
or heterocyclic group, or a sal hereof, 5 for the manufacture of a ;
neur ot r ophi n producti lon pronoting agent. 56. Use of an oxazole
derivative of the for 1 ~ROY Ab 10 wherein Rl represents a
hal ogen atom a heter roup which rmay optionally be substituted, a
hydr oxy group mhgﬁh |1y be substituted, a thiol group which may
optionally be F . m’—ne—hroup which may optionally be
substituted; kb“representS an aryloxy group 15 which is substituted by an -
allh_kylh group anghgfgﬁﬁ q{bzt ng%%gnﬁybﬁtﬁét%ﬁi:y\(' dBitegrees sl mayonat i ¢ group
I ch nmay .optiona e _subst|tuted: an I
hydr ocar bon gr BBB"L%‘PX}H Bf 8&‘58#%{51“5‘?%'115,“&" egggégt% ?ﬂn%%%g?{)xﬁﬁrqtc?he
manuf act ur e of may rntricnadpiite gubatitvisfl s achererarycldc gvoR WdRgent . 57.
Use of a tly aﬁﬂéﬁ yﬂid@lilyeb@fsﬂdﬁiftﬁﬂ:ﬁw,a% HydrxyRgXodp Wied malf a 0 A
represents a heterocygc]ic group whi.c ti.Qra ted;
represents an 88§?‘°‘b¥]0}tﬁ)%\ﬁhF§?|&J\rlrWélyt%pt”? %nél?%é&gu%%%??ﬁﬁ%, g‘la&u
het erocycl i ¢ geptpomillsh bengyteptfinthiqr anddatpds i B EeRFesSeM$dABxy group
whi ch may aromatic group which may optionally be substituted; and ¥

represents a divalent hydrocarbon group or heterocyclic

10 group, or a salt thereof.

51. A method for promoting neurotrophin

production/secretion in a mammal in need thereof, which

comprises administering to said mammal an effective amount
15 of an oxazole derivative of the formula :

B

R‘)l\o Y—A"

wherein R! represents a halogen atom, a hetexrocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol group which may
20 optionally be substituted, or an amino group which may
optionally.be substituted; A’ represents an aryloxy group
which is substituted by an alkyl group and may further be
.substituted; B represents an aromatic group which may
optionally be substituted; and Y represents a divalept
25 hydrocarbon group or heterocyclic group, or a salt thereof.

52. A method for preventing or treating neuropathy in a

0 g
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optionally be substituted, or a carboxyl grouptmhlchogﬁy pptl;gélly be
rified 3dated; B represents an aronatic gr I
g;tﬁonalvagyn?gggtituted; aﬁd Y represents a dival ent yd?%@arébn group
or heterocyclic 5 group, or a salt thereof, for the manufacture of a
phar maceuti cal preparation for prevent? or treating neuropathy. 58. Use
of an oxazole derivative of. the formula NI B R oY Ab 10 mhereln R1
represents a hERBPRH- H#t cinedathererdoydiich groppisediainiEsteptingnably be
substi tut ed, ashydrmamman<ampeﬁbé§fﬁvémamdaaklg@aglyhfgadagpagkguaﬁgvﬁa t hi ol
group whi ch MY ¢ Qﬁgiggalhy be substituted, or an amno group which nmay 15
optional |y be substrtuted;” A" represents an aryloxy group which is
substituted by an al kyl.group an y further be substituted; B represents
an aromatic group whi lonally be substituted.; and Y represents a
di val ent hydr ocar bon heterocyclic group, or a salt thereof, 20
for the manufacture ofj|a phar|faceutical preparation for preventing or

treating neuropat'gy. L1/~ MIIIfIAII~II

5 wherein R represents a heterocyclic group which may

optionally be substituted; A represents an acyl group which
may optionally be substituted, a heterocyclic group which
may optionally be substituted, a hydroxy group which may
optionally be substituted, or a carboxyl group which may
10 optionally be esterified or amidated: B represents an
aromatic group which may optionally be substituted; and Y
represents a divalent hydrocarbon group or heterocyclic
group, or a salt thereof. ‘

15 53. A method for preventing or treating neuropathy in a
mammal in need thereof, which comprises administering to
said mammal an effective amount of an oxazole derivative
of the formula :

20 wherein R?! represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol group which may
optionally be substituted, or an amino group which may
optionally be substituted; A represents an aryloxy group

25 which is substituted by an alkyl group and may further be
substituted; B represents an aromatic group which may
optionally be substituted; and Y represents a divalent

—
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hydrocarbon group or heterocyclic group, or a salt thereof.

54.. Use of an azole derivative of the formula :
B
N .
o
R X OY—A
wherein R* represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol group which may
optionally be substituted, or an amino group which may
optionally be substituted: A represents an acyl group which
may optionally be substituted, a heterocyclic group which
may optionally be substituted, a hydroxy group which may
optionally be substituted, or a carboxyl group which may
optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted; X
represents oxygen atom, sulfur atom, or nitrogen atom which
may optionally be substituted; and Y represents a divalent
hydrocarbon group or heterocyclic group, or a salt thereof,
for the manufacture of a neurotrophin prqguction/ secretion

promoting agent.

55. Use of a thiazole derivative of the formula :
'S8T YA

wherein R)* represents a heterocyclic group which may
optionally be substituted; A represents an acyl group which
may optionally be substituted, a heterocyclic group which

may optionally be substituted, a hydroxy group which may
optionally be substituted, or a carboxyl group which may

e i
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optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted; and Y
represents a divalent hydrocarbon group or heterocyclic
group, or a salt thereof, .

5 for the manufacture of a neurotrophin production/secretion
promoting agent.

56. Use of an oxazole derivative of the formula :
B .
N
|

R 07 DY—4

10 wherein R! represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol Qroup which may
optionally be substituted, or an amino group which may
optionally be substituted; A® represents an aryloxy group

15 which is substituted by an alkyl group and may further be
substituted; B represents an aromatic group which may
optionally be substituted; and Y represents a divalent
hydrocarbon group or heterocyclic group, or a salt thereof,

for the manufacture of a neurotrophin production/secretion
20 promoting agent.

537. Use of a thiazole derivative of the formula :
RS 8 Y—
wherein R!* represents a heterocyclic group which may
25 optionally be substituted; A represents an acyl group which

may optionally be substituted, a heterocyclic group.which
may optionally be substituted, a hydroxy group which may

Iy gy
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optionally be substituted, or a carboxyl group which may
optionally be esterified or amidated; B represents an
aromatic group which may optionally be substituted: and Y
represents a divalent hydrocarbon group oOr heterocyclic
group, or a salt thereof,

for the manufacture of a pharmaceutical preparation for
preventing or treating neuropathy.

58. Use of an oxazole derivative of the formula :
B
N
|
RV N0 YA
wherein R® represents a halogen atom, a heterocyclic group
which may optionally be substituted, a hydroxy group which
may optionally be substituted, a thiol group which may
optionally be substituted, or an amino group which may
optionally be substituted; A® represents an aryloxy group
which is substituted by an alkyl group and may further be
substituted; B represents an aromatic group which may
optionally be substituted; and ¥ represents a divalent
hydrocarbon group or heterocyclic group, ora salt thereof,

for the manufacture of a pharmaceutical preparation for

preventing or treating neuropathy.
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