WO 01/ 77107 PCT/JPOL/ 02937 -1 DESCRI PTION HETEROCYCLI C COVPOUNDS, THEIR
PRCODUCTI ON AND USE Technical field The present invention relates to a

het er ocyov® e1/7aempound which is useful as a grow h fact or PEBEBL00937
tyrosi ne kinase (particularly HER2) inhibitor, a method for its
production, and a pharnaceutical conposition containing it. Background

G owmh factor and grow h factor receptéﬁ-benes, known as proto-oncogenes,
have play inportant roles in the pathol ogy of human tunors such as breast
cancer (Aronson et al., Science, WESCRARAIQ. 1146 - 1153, 1991). Having
honol ogy to epidermal growth factor (EGF) receptor, the HER2 (human EGF
receptor-2) gene encodes transnmenbrane-type glycoprotein, and this
recept or possgSsRSCHYICSIMP UKD agaR ardpudTion ANdkisyama et al ., Science, Vol.
232, pp. 1644 - 1646, 1986). HER2 is found in human breast cancer and
ovari an cancer (Sianon et al., Science, Vol. 244, pp. 707 - 712, 1989)

and is al so fleghdicalyfdslat e cancer (Lyne et al., Proceedings of

the. Areri can Assoeing! igrbdeift GafeitidReSRALibs M -a HotdrodAid 996) and
gastric cancer Yonemyra _et, al ., Cancer Research, Vol. 51, p. 1034,

1991) . 11 adGOTEBHPY B Ehhd ATy A9 TPHY RACHIT FESIRETOund | n 90%

of cases of pyIOsdale kit@deer(parbiandgaliyc HER2) iingatpicioat,i g nidthddER2 gene

develop bre ncer t.hey graq re et al.. Proceedings _of the
Nat | onal Acaddn, Tar Srelicr 18 Y, (o BismiloMleied ] G g o) ",
anti body agaicesttadBRRgNES .shown t o suppress in vitro proliferation of

cancer cells (MKenzie et al., Oncogene, Vol. 4, pp. 543 - 548, 1989); in
addition, a WO 01/77107 PCT/JPOL/ 02937 -2
Background

Growth factor and growth factor receptor genes,
known as proto-oncogenes, have play important roles in
the pathology of human tumors such as breast cancer
(Aronson et al., Science, Vol. 254, pp. 1146 - 1153,
1991). Having homology to epidermal growth factor
(EGF') receptor, the HER2 (human EGF receptor-2) gene
encodes transmembrane-type glycoprotein, and this
receptor possesses tyrosine kinase activity (Akiyama et
al., Science, Vol. 232, pp. 1644 - 1646, 1986). HER2
is found in human breast cancer and ovarian cancer
(Slamon et al., Science, Vol. 244, pp. 707 - 712,>1989)
‘and is also found in prostate cancer (Lyne et al.,
Proceedings of the. American Association for Cancer
Research, Vol. 37, p. 243, 1996) and gastric cancer
(Yonemura et al., Cancer Research, Vol. 51, p. 1034,
1991). In addition, the substrate for HER2 tyrosine
kinase is found in 90% of cases of pancreatic cancer.
Transgenic mice incorporating the HER2 gene develop
breast cancer as they grow (Guyre et al., Proceedings
of the National Academy of Science, USA, Vol. 89, pp.
10578 - 10582, 1992).

An antibody against HER2 was shown to suppress in
vitro proliferation of cancer cells (McKenzie et al.,
Oncogene, Vol. 4, pp. 543 - 548, 1989); in addition, a



human nonocl onal anti body agai nst HER2 provi ded encouraging results in a
clinical study in breast cancer patients (Baselga et al., Journal of

Cl i ni cal woavoiieyy, Vol . 14, pp. 737 - 744, 1996). These ROTAROWRES
interfere with growth factors to bind to HER2 and inhibit the activation
of tyrosine kinase. Because these anti %gdi es were thus shown to suppress

t he progression of cancer in breast cancer patients, drugs which directly

inhibit HER2 tyrosine Kkinase were shown to be potentially effective as
therapeutic arungs hendyivasdl cantiodyHayes.nsOWERY pHovidddai cal Oncol ogy,
Vol . 14, pp. eE§,197u-r 69%, 1996).., As,_a compound tha{{ d’nhi bi.ts receptor type
tyrosi ne Ki ndses, Ha L?dirr?f ,anzf’p é"gléLclggt S Tk SRSRSF Publ i cati on
No. 60571/ 19%@&ndiegT lpeddends d@asaluh redpradsentiehidnalt leef fQimileal R- (CH

2)n-X A (CH2 BavY er gin | S IS r i\ heterocyclic group
whi ch may b)gﬁ}sdéb?tqyt'ut ed;’ 4|'s_|§§tJr1' _oéyfgen%t%n}q%d)dpti onal ly oxidized
sul fur atom -C(=@Ghess antigdies interdigny wiNh grpowth gagtargydio from 0

to 10; n is @3dNHROMERY ARG Ll bit W @ivatdRURE N BdiheaN aromatic
azol e group which may_be substituted;  Ri ng A may be_ further substituted.
And, there i £1Ba%nd PEFalRe gBeEPopREAPOEres WeBRpSHHE FRPYWR $8ssesses
excel | ent tyrsagpreds nawe pridytidaidiiong OECTdaﬂdel)t, iwhibdedst Qj‘an!cdw toxicity, .
and which is _satisfactory as.a pharmaceutical...Di.s ure of .Invention The
present i nveﬁ’tagc STCSHAIETER \Wgﬁc&l?l]ﬁeﬁ t AP c?ﬂ%e‘iyé:r%gé%ﬁ ic
conpounds podsessienyet® Ghownldo RET/PRENIN2JIY efFegiioms s _
ki nase-i nhi bi, i h&;@gd FHCERRARG I HNBRSA NG N & i T st
time a conmpound represente

Clinical Oncology, Vol. 14, pp. 697 - 699, 1996).

As a compound that inhibits receptor type
tyrosine kinases, including HERZ2, Japanese Patent
Unexamined Publication No. 60571/1999 discloses a

compound represented by the formula:

%
R——(CHz)n—X@(CHZ)m—N®
Y

wherein R is a is an aromatic heterocyclic group which
may be substituted; X is an oxygen atom, an optionally
oxidized sulfur atom, -C(=0)- or -CH(OH)-; Y is CH or

N; m is an integer from 0 to 10; n is an integer from

1 to 5; the cyclic group:
—N B

is an aromatic azole group which may be substituted;
Ring A may be further substituted.

And, there is demand for the development of a
compound which possesses excellent tyrosine kinase-
inhibiting activity, which is of low toxicity, and

which is satisfactory as a pharmaceutical.

Disclosure of Invention
The present inventors conducted various

investigations on heterocyclic compounds possessing



by the formula: R IM/ 1 RNO\ R3 6CH=CH O O wherein Mis 1 or 2;
Rl is a halogen atomor an optionally halogenated C1_2 al kyl group; one of
R2 and R3vOsva1e7 hydrogen atom and the other is a group PEpIRE®M23Ed by t he
formula: NN (CH2)n-N1 or -(CH2)n-N 4 R whereinnis 3 or 4, RAis a
Cl.4 alkyl group substituted by 1 to 2 hydroxy groups (hereinafter also
referred to as Conpound (1)), which has @ chemical structure unique in

t hat phenyl of the phenyl ethenyl of the skeleton represented by the

formul a: a Rxyrd¥dines kithds=Ghvhi it deraad thivtitey samd ahscdwaded hin sane

definitions . 0S .Sho bel.ow s suhstituted a hal ogen or, a
optionally h%%élétgjﬁést%éz&%@l_@raﬁ%? ,florrStabcsléﬁ k| hceorm%??n&]a%eog?%%eﬁbt‘?cﬂat this

Conmpound (1) bor thesdlarmlereof possesses an unexpectedly excel |l ent
tyrosi ne kinase- inhibiting activity based on its ynkﬁue chem cal

structure. The inventors conducted further i n#éstygati ons based on this
finding and devel op d1Lge present invention. L/ 77107 PCT/ JPOL/ 02937
-4 Accordingly, the ent invenhion r (3 ; R

CH=CH——l o )

wherein M is 1 or 2;

R' is a halogen atom or an optionally halogenated C;_,
alkyl group;

one of R* and R® is a a hydrogen atom and the other is

a group represented by the Fformula:
(CH,) N’NQN : (CH,) NN
o W
\% .

wherein n is 3 or 4; R* is a Ci., alkyl group
substituted by 1 to 2 hydroxy groups (héreinafter also
referred to as Compound (I)), which has a chemical
structure unique in that phenyl of the phenylethenyl of
the skeleton represented by the formula:

R2

wherein the symbols have the same definitions as those
shown below is substituted by a halogen or an
optionally halogenated C,.; alkyl, or a salt thereof,
and found that this Compound (I) or a salt thereof
possesses an unexpectedly excellent tyrosine kinase-
inhibiting activity based on its unique chemical
structure. The inventors conducted further
investigations based on this finding and developed the

present invention.



(1) A compound (I) or a salt thereof; (2) A conpound as defined in (1)
above, wherein RL is fluoro or trifluoronethyl, or a salt thereof; (3) A
conpound ve@ odzfibhed in (1) above, wherein R2 is a group pepirE®e3ad by the
formula: NON -(CH2)4 -N and R3 is a hydrogen atom or R2 is a hydrogen.
atomand R3 is a group represented by gpe formula: N N - (CH2)3 -Nor a
salt thereof; (4) A-, conpound as defined in (1) above, wherein R2 is a
group represented by the formula: HOOH N -(CH2)4 -N, _and R3is a
hydrogen atom or a salt thereof; (5) A conpound as defined in (1) above,

wh 1; I ted by th
formil o N (cn Beroidsidty (RO TNonr Fydnfiol WRAERE Roe T 0Y 1 TG
A conpound asldefd mepaind )(Bhoe,a vﬁ‘ﬁth theneqi:

{4-[(2- { (B) - 2dp-A td'dniﬂdiﬂ{cpr% hyd 2 ey e(tlhﬁ‘rﬁ/ﬂévé-; ‘?Whereln R is

oxazol - 4-yl ) net hoxy] pheny! 3-triazole, 1-

(3-{3-[(2-{( 51@1104 Q& r‘i‘?“f’%ﬂd-}qj‘?ﬁé‘ﬁﬁ}mlpfhé?ﬂli] eﬁ%yﬂl)ew%‘l/ 77107
PCT/ JPOL/ 0293B) -25 o AKART As 4iefﬁz)rrm1 hiax y( phesdde) opyde ti? 2s3a

triazole, or 3 4-14- 4- d|fluorophenyl)ethenyl] 1, 3-
oxazol - 4-y| } ¥t %ﬁ#ﬁﬁ‘éﬁ'ﬁf{é% Ztﬂ-é - 2-yl)- 1,2-propanediol, or a
salt thereof;

—(CH,), ——N\,/J

and R® is a hydrogen atom; or
R? is a hydrogen. atom and R® is a group represented by
the formula:

CH N’NiN
(CHa), \%

or a salt thereof;
(4) A compound as defined in (1) above, wherein R? is a
group représented by the formula:

HO OH

—(CH,), _N\;N

and R® is a hydrogen atom, or a salt thereof;

(5) A compound as defined in (1) above, wherein m is 1;
R' is 4-trifluoromethyl;

R*> is a group represented by the formula:

CH N’NkN
(CH, \)

and R® is a hydrogen atom, or a salt thereof:

(6) A compound as defined in (1) above, which is 1-(4-
{4—[(2—{(E)—2—[4-(trifluoromethyl)phenyl]ethenyl}—l,3-
oxazol-4-yl)methoxylphenyl}butyl)-1H-1,2,3-triazole, 1-
(3-{3-[(2-{(E)-2-[4~-(trifluoromethyl)phenyllethenyl}-



(7) A nmethod for producing Conpound (l)or a salt thereof conprising
reacting a conpound represented by the formula: IR )MN X 6\ CH=CHT O
O whereiwQ 077187 a | eavi ng group; the other synbol s have PCHePHEAAEL7MEANI NQS
as defied above, or a salt thereof, wth a conmpound represented by the
formula: R2 HO\ R3 wherein the synbols have the sane neani ngs as defied
above, or a salt thereof; (8) A pro-drﬁéibf a conpound as defined in (1)
above; (9) A pharmaceutical composition containing a conpound as defined

in (1) above 1013 -®xeald1 1h8fi86ie oy IHetf U rddier eaft - 1, 10)3 -A
phar maceut i cq:I[r.co osition as defined in (9) above, which is a tyrosine
ki nase i nhi bitor*? ") 9&‘pharnaceutical conposition as defined in (9)

above, whi ch 34 lai{ adent( for] (#levaen(t2 g dirf Tuceadpheny Iletdeny I(112), 3A

phar maceutic GRS f [ )~ _abave, rej nqt\he cancer is
br east cance?’lxc?r pr %zti}élt}gr[ét?gﬁ%@réﬂé?%é)ﬁk{%ia}r rrlea}g%ﬁ%%%bﬁc?n%ol ition as
defined in (1)2-paspenediedr.ciar ttheaddnddrerepfi;ung cancer; (14) A

phar maceut i cexhwm@ﬂda)rfdﬂ%%mm{igﬁ%@? as gdafd ned in (1)
above or a salt thereof or a 01/ 77107 PCT/JPOL/ 02937 -6 -pro-drug

t hereof and JsEeCiGOMRIENHJERLINA D RMRIIhEaRTSar &shR¥si ti on
whi ch conbi nashea faamiaeitnd as defined in (1) above or a salt thereof or a
pro-drug thereof and hornonal therapeutic agents; (16) The pharmaceuti cal

conmposi tion as defi (]ﬁd)rlnn (15)
N——t]’ X
CH=CH—“¢O I

wherein. X is a leaving group; the other symbols have
the same meanings as defied above, or a salt thereof,

with a compound represented by the formula:

wherein the symbols have the same meanings as defied
above, or a salt thereof;

(8) A pro-drug of a compound as defined in (1) above;
(9) A pharmaceutical composition containing a compound
as defined in (1) above or a salt thereof or a pro-drug
thereof;

(10) A pharmaceutical compoéition as defined in (9)
above, which is a tyrosine kinase inhibitor;

(11) A pharmaceutical composition as defined in (9)
above, which is an agent for preventing or treating
cancer;

(12) A pharmaceutical composition as defined in (11)
above, wherein the cancer is breast cancer or prostate
cancer; ”

(13) A pharmaceutical composition as defined in (11)
above, wherein the cancer is lung cancer;

(14) A pharmaceutical composition which combines a

compound as defined in (1) above or a salt thereof or a



above, wherein the hornonal therapeutic agent is a LH RH nodul ator; (17)
The pharnaceutical conposition as defined in (16) above, wherein the LH RH
nodul at ow@ 8/LHORH ant agoni st; (18) The pharmaceuti cal cP@PORILRET as
defined in (17) above, wherein the LH RH antagonist is |leuprorelin or a
salt thereof; (19) A nethod for inhibiting tyrosine-kinase which conprises
adm ni stering an effective anount of a'fibnpound as defined in (1) above or
a salt thereof or a pro-drug thereof to mammals; (20) A nethod for

preventing ORprid-RRtdGHeAtE aMi JtherOmt Sefamile Hgdidd ng an effective
anount of a glg)rrsp%gnd as defined 'in %é%) above or.a salt thereof or a
pro-drug t hert RBAREASCUESSRLACREPRSH TAOP BReG nFPWblBFStFeating
cancer whi ch compyunids es defiindddd 1)1 Jadmaovestoar iangeadt effeaddver anount of

a conpound a e_fj ngi ' v al ereaf  qr .0-drug thereof
to mammal s af%%[ tﬂgr%(e]&sfe%%éﬁ[ gltf(}rfmroglr% ﬁtélegltragjt?ﬁ&éﬁgn%%eﬁtﬁsrg (1)
admi ni st eri nd 1&1 Tl edrEinmacevduvialofcontpesd tdan asaedinmgenins (16 Jramal s,

(ii) admnis ' ; e HYTRMYHa 10f dﬂgﬁﬂ- t [ ents to
manmal s and t;?ﬁ\’;égng@%%gpttﬁ%r apy; (a212)tﬂ'lgh¥e met locd J&?@g?ﬁgg Liq% (21)

above wher ei ®th&edud@i@iher apy i s surgery, hypertensive chenot herapy,
geget hﬁrapy, (tlf'vg)g rmtehA @mh é:ldéﬁﬂ:(ltdiﬁr YompdsAtalon GaHtRIdzAld Gh m;y)ﬁr

radi ot her apy; nmet hod .f or nt i r _treati ancer i ch

e i o6 MRS e AT AL iR b mostatost Aot mHRel Hido

conpound as ddfsi)ndthel phakmazemtd cal aosglds MO /as/ HEEIRER JROL/10)937 -7
t hereof or a _pro-dr re and, ff A . t-her t] - cancer
agents to nar?fl?r)é’lqrse;’ ?%f)gé}nngrﬁogﬂlf?rﬁ %rnet\% otn:iﬁséca(r)yr%up'reelﬁq{or%lgglnggr E{Whi ch
conpri ses adiaditsttéeinegfi:n conbi nati on of an effective :

(19) A method for inhibiting tyrosine-kinase which
comprises administering an effective amount of a
compound as defined in (1) above or a salt thereof or a
pro-drug thereof to mammals ;

(20) A method for preventing or treating cancer which
comprises administering an effective amount of a
compound as defined in (1) above or a salt thereof or a
pro-drug thereof to mammals;

(21) A method for preventing or treating cancer which
comprises combining [1l] administering an effective
amount of a compound as defined in (i) above or a salt
thereof or a pro-drug thereof to mammals and [2] 1 to 3
selected from the group consisting (i) administering an
effective amount of other anti-cancer agents to mammals,
(ii) administering an effective amount of hormonal
therapeutic agents to mammals and (iii) non-drug
therapy: '

(22) The method as defined in (21) above wherein non-
drug therapy is surgery, hypertensive chemotherapy,
genetherapy, thermotherapy, cryotherapy, laser
cauterization and/or radiotherapy;

(23) A method for preventing er treating cancer which
comprises administering in combination of an effective

amount of a compound as defined in (1) above or a salt



anount of a conpound as defined in (1) above or a salt thereof or a
pro-drug thereof and an effective amount of hornonal therapeutic agents to
manmal s; W@8)/77Ibe net hod as defined in (24) above, wherei PCT/HRI1/0RGB7NMONA

t herapeutic agent is a LH RH nodul ator; (26) The nethod as defined in (25)
above, wherein the LH RH nodulator is RH ant agoni st; (27) The nethod as
defined in (26) above, wherein the LH RH antagonist is leuprorelin or a
salt thereof; (28) A nethod for preventing or treating cancer which
conprises adniHursdc ioxy aarp:ﬁf-fdaﬂig vicheéarranfhtamd an é:ﬁ)ﬂ’ﬂmltmdeaaandiﬂ;ﬁ ned in

1) above or Sahd her.eof . or ro dr thereof to manmal s before

guz gery, hyp:frtgénsé/eeh% %Efrherap éfg%el? ap C)J]fﬁ'herm)t her apy,

cryot her apy, (2fslerd awaitherd zZay mrmwrngmmmm;g cqikyr Astmistihod f or

rount of o ShiEAiady it Gl LORHCARONR U S (e Ao Sotive
pr o- dr ug theraéTbTuncfo C’rﬁarﬁn’ﬂ%“%@ afgrdpfiinedider tlehsakave Qiermtsrekapy,

genet her apy, ttﬂlﬁrélﬁt R apYorstaQid oot | ARErak Ak £ d 2Rk Uil Or

radi ot her apy; fr(ﬁ % thod for preventin 19 or treating cancer which
conpri ses adfl NEFRTHET APFTRALMBINELE  anount of a

conpound as def5)nethe me(ﬂ))ocntnnleieflrfe&allﬂ (dderamdved) whepredirdritge t her eof
and an effec u e nti.- cancer t nannals bef ore
surgery, hyt|cg1e\éi(?"eozrjl}{sTT?Lver]':th arPoPTq'hre}Lr% 3gent et herLa}g%ﬁP rieéu(r)fLo er apy,

cryot her apy, (Iweﬂrmm@rhczhtasmdmdi@ Iradi 28 heatapsg . WisWeid netehod for
preventing orL}f_rIgptrdd&lcaa&&e i MRy R dafSsdm nisstering in combi nation

of an effettive anount of a conpound as defined in (1) above or a salt

thereof or a (F- dhfy metdiabasfteimes riget (3R araNR. Whensiy e

PCT/ JPOL/ 02935 -RiB Aftaydiflsanild -1GliRiremdantise t Jami e RO € sur glery,

e e (A R AR AT ARYng " B ARY card LGPy ! 85T
comprises administering an effective amount of a

compound as defined in (1) above or a salt thereof or a
pro-drug thereof to mammals before surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy:
(29) A method for preventing or treating cancer which
comprises administering an effective amount of a
compound as defined in (i) above or a salt thereof or a
pro-drug thereof to mammals after surgery, hypertensive
chemotherapy, genetherapy, thermotherapy, cryotherapy,
laser cauterization énd/or radiotherapy;

(30) A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as defined in (1) above or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals before surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy;
(31) A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as defined in (1) above or a salt

thereof or a pro-drug thereof and an effective amount



(32) The nethod as defined in (31) above, wherein the hornonal therapeutic
agent is a LH-RH nodul ator; (33) The nmethod as defined in (32) above,
wherei n Weo/HORH nodul ator is LH RH antagoni st;' (34) TheT/artilwes7as
defined in (33) above, wherein the LH RH antagonist is |leuprorelin or a
salt thereof; (35) A nethod for preventgng or treating cancer which

conpri ses admnistering in conbination of an effective anDunt of a
conmpound as defined in (1) above or a salt thereof or pro-drug thereof
and an ef f ect¥ LHRFUANLHICATRT 2GR LT R SRR sb‘%ﬁ?%rﬁ?@r%e%?'t er

surgery, hy Wﬁ@i‘lﬁén@ﬁl%@rﬁﬂw&yapﬁe@ﬂ@ﬁwamﬁ heﬂ_‘m:ﬂﬁlﬂ?éb’a

cryot herapy, |aser, cauter atlon nd/ or radloth Y, éBF;A nethod for
preventing or°t¥EHSTRPYa ‘ﬂt L Ay rﬁlﬁlg"i‘%’r‘? T3¥P¥onbi nat i on

of an effectit32) amamueﬂioda amnmmtmbmarde(mh)eohbwé,l)wmmam othea salt

t her eof or a}pgﬁqnoq{aﬁg éﬂ‘eefa&?éu@i@ %@ene{f Sctdvlﬁizl?) 104 QLther anti-cancer

agents to ertensi ve Her apy,’ genet her apy,
t her mot her apy( 33 krShe h@@mﬂ aas@efmd eknt zE32 brabmc# orwhexiiot hgreapy; (37)

The net hod ag iflafi r}@;hdlrhg@h@tﬁy_qmvmpgﬁ idye.. hornonal therapeutic

agent is a LH RH nodul ator; (38) The nethod as defined in (37) above,

wherein the (34RTHHRFNY 35 deEMeA ko stabqvm) wiareidt HAE as
defined in (3%-rmbouesagdieist Nd MeeudddR Bta@eni sd1t Stﬂéwsnmr elinor a

salt thereol o400 wRRe £, RIS 8 PRGNS Mo e el
(41) Use of aawpmices] aabnidefsteading J(IiL)canthmtmrora ofSan dfffanfveor a
i) S S ERE AR A B AR il ST
(Ra) P1 Jtpereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals after surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy;
(36) A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as defined in (1) above or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals after surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterizétion and/or radiotherapy;
(37) The method as defined in‘(36) above, wherein the
hormonal therapeutic agent is a LH-RH modulator;
(38) The method as defined in (37) above, wherein the
LH-RH modulator is LH-RH antagonist;
{39) The method as defined in (38) above, wherein the
LH-RH antagonist is leuprorelin or a salt thereof;
(40) Use of a compound as defined in (1) above or a
salt thereof or a pro-drug thereof for preparing a
tyrosine kinase inhibitor;
(41) Use of a compound as defined in (1) above or a
salt thereof or a pro-drug thereof for preparing an
agent for preventing or treating cancer;

(42) A compound represented by the formula:



CH=CH 10 wherein Rla is fluoro or trifluoronethyl, X1 is a |eaving group,
and nis 3 or 4, or a salt thereof; (43) A conpound as defined in (42)
above, wwoei/miXL is a hal ogen atom and (44) Use of a chapeem®2¢8 defi ned
in (42)-above or a salt thereof for preparing a conpound as defied in (1)
above. Wth respect to the fornmul a above, the "hal ogen atom' represented
by RL is exenplified by fluoro, chlordf;bronn, and iodo. In particular,
fluoro is preferred. The "hal ogen" of the "optionally hal ogenated C1. 2
al kyl group” P -sented by RL is exenplified by fluoro, chloro, brono,
and iodo. In p RS ular, fluoro is referred The "Cl1.2 al kyl group" of
the "optionall angenatedN al kyf group" represented by Rl is

nd

exenplified b %nekpt nethyl is preferred. Said "Cl_2 al kyl
to re ably 2 or 3, hal ogens nentioned above at

group”™ , may ha
any possible tions; mhen or nore such hal ogens are present t hey

may be i dent ifalrii (iél”féef'iuofé SPeehikfusxanPtes1 Of xsaid o optional Iy
hal ogenated C1_2 alkyl group”, there may be nenti oned nethy : et hyl, and

I
trifl uoronet AARVIRD G PR STy 16 r’?al%éh & sl Ha ted Cl 2 _
al kyl group, (@ fl wndARd tdd fdemmuetiy| (are avove, pririable. i¥hen mis
2, the R graN% % be dlffer t. The group represented by R2 or R3 for
t he formul a: /02937 -10- - (CH2)n-N R wherein R4 has

t he sane neadmmgsuxe(hﬁlaunbmﬁnnnﬂ dss defined in (42) above or a
salt thereof for preparing a compound as defied in (1)

above.

With respect to the formula above, the “halogen
atom” represented by R' is exemplified by fluoro,
chloro, bromo, and iodo. In particular, fluoro is
preferred.

The “halogen” of the "optionally halogenated C;.,
alkyl group” represented by R is exemplified by fluoro,
chloro, bromo, and iodo. In particular, fluoro is
preferred.

The "C;-, alkyl group” of the "“optionally
halogenated C;., alkyl group” represented by R! is
exempllfled by methyl and ethyl and methyl is
preférred.

Said “C;., alkyl group” may have 1 to 3,
preferably 2 or 3, halogens mentioned above at any
possible positions; when 2 or more such halogens are
present, they may be identical or different.

‘As specific exaﬁples of said "optionally
halogenated C;., alkyl group”, there may be mentioned
methyl, ethyl, and trifluoromethyl.

R' is preferably a halogen atom or a halogenated
C:.» alkyl group, and fluoro and trifluoromethyl are
more preferable. ‘

When m is 2, the R* groups may be different.

The group represented by R? or R® for the formula:



preferably a group represented by the formula: R4 /\N - (CH2)n-N wherein
R4 has the sane neaning as defined above. As exanples of the "Cl.4 al kyl
group” ofw@he77CL_4 al kyl group substituted by 1 or 2 hyBeDIRO1@§e®BApPS”
represented by R4, there may be nentioned nethyl ethyl, propyl,
| sopropyl, butyl, isobutyl, sec-butyl, g tert-butyl. In partlcular
ethyl, propyl, etc. are preferred. As Qanples of said "Cl.4 al kyl group
substituted by 1 to 2 hydroxy groups,"” there may be nentioned 2-
hydr oxyet hyl , 2, 3-di hydr oxypr and 1, 3- di hydroxypropyl. In particular,
2, 3- dlhydroxypropyL_L§m4 g(?%l When R2 IS NN/ZZ~-N -(CH2)n-NJ or -
(Oﬂ)nN i %Hﬁe . Wen RBis N N-(CH2)n-NJ or
-(CH2)n-N i 4 Rnis preferabh? 3 Wth respect to the fornula above, it
is preferable that R2 is a group represented by the forrmula: WO 01/77107
PCT/ JPOL/ 029%herelih RY has tRE2y4meNneandnfs as aeliydeagebogbomis
preferably a group represented by the formula: '

R4

——(CH2)n—N>\j

wherein R® has the same meaning as defined above.

As examples of the "C;., alkyl group” of the "Ci_4
alkyl group substituted by 1 or 2 hydroxy groups”
represented by R*, there may be mentioned methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, and
tert-butyl. In particular, ethyl, propyl; etc. are
preferred.

As examples of said "C;., alkyl group substituted

n

by 1 to 2 hydroxy groups,” there may be mentioned 2-
hydroxyethyl, 2,3-dihydroxypropyl, and 1,3-

dihydroxypropyl. In particular, 2,3-dihydroxypropyl is

preferred.
When R? is
(CH,) N’NéN (CH,) NN
—ownJ @ —ew (]
\;5J o

n is preferably 4.

When R® is

N
i\
_(CHz)n——N\) or —(CH )n——N\ﬁ?l

n is preferably 3.With respect to the formula
above, it is preferable that R? is a group represented

by the formula:



It is also preferable that R2 is a hydrogen atom and R3 is a group
represented by the formula: (CH2)3 -N NN \ J It is also preferable that R2
is a growpoor/gppresented by the formula: HO OCH N - (CH2) nPEIJPOLMRE7Ei N N
has the sanme neaning as defined above, and R3 is a hydrogen atom wth n
being nore preferably 4. As a preferabl? exanpl e of Conmpound (I), there

may be nentioned a conpound represented B? the formula: 2 Nf O\ R3 OR
m wherein the synbol s have the same neani ng as defined above, or a salt
thereof . O Conpound (1), a cqna$rnd wherein mis 1; Rl is
4-trifluoronmethyl; R2g)a up'fepresented by the formula: NzN -(CH 2)4
-N, and R3is a hydro en”&t om a salt thereof is preferred. WO 01/ 77107
PCT/ JP01/ 02937 -12 As speC|f|c exanpl es of Conpound (1), there may be

menti oned 1- (d &3 (8- g %obén Gicotnf | uor omet hyl ) pheny. | ]

et henyl }-1, 3-oxazaql.- 4- nmet ho but vyl 1FL1 2,3- trlazole 1-(3-{3-
[(2- {{E§ 2-[ 4- (trlolf %ﬁﬁe%ﬁ%ﬁa%e& yZ) $ g hydrogen ato

oxazol - yI)mnﬁha&yiphangkbppop¢bke%ﬁntea BytthéZﬁbemula
3-(1-[4-[4-({2-[(B)-2-(2, 4- dlfhgprophenyl)ethenyl] 1, 3-

—(CH,), ——N\/|

It is also preferable that R? is a group
represented by the formula:

HO OH

=N
— (CH)n—N \)

wherein n has the same meaning as defined above, and R’
is a hydrogen atom, with n being more preferably 4.
As a preferable example of Compound (I), there

may be mentioned a compound represented by the formula:

wherein the symbols have the same meaning as defined
above, or a salt thereof.

Of Compound (I), a compound wherein m is 1; R' is
4-trifluoromethyl; R? is a group represented by the

formula:

—(GH —N’NkN
(Ol =N _

and R?® is a hydrogen atom, or a salt thereof is
preferred.



oxazol - 4-yl ) met hoxy) phenyl ] butyl }-1Hi m dazol -2-yl)- 1, 2-propanediol, or
salts thereof. As the salt of Conpound (1) of the present invention,

phar macew® our11y7 accept abl e salts are preferred, includi PQT/3RU110893% t h

i norgani ¢ bases, salts wth organic bases, salts with inorganic acids,
salts wth organic acids, and salts w 2 basic or acidic am no acids. As
preferabl e exanples of salts with inor'éj ni ¢ bases, there may be nentioned
al kali metal salts such as sodiumsalt and potassiumsalt; alkaline earth
metal salts such ass@endsaéxarmmbmasdwnumalu),aIwe'mm@alt and

ammoni um sal ef er I wi th organic bases, there
may be ment }bone(f sa-'1°tne h(‘{ e{fzf?rir:[tp(lhyl{at(cni%f)n(s:-:za [{fl et hyl am ne, pyri d| ne,

pi col i ne, et Handlfdniarmmeditst haim gt hes thanylet Haribl cwd avel, - 4 -

di cycl ohexy! &gt %%Ipl@rﬂﬂ%ﬂﬁlwdﬁﬁeld'?@-%l Sre AS Pr£feyable

exanpl es of salts t"h 1 norgani ¢ "aci ds, e nentione salts with
hydr ochl ori ¢ [d&.( F!Wdtﬂr-o(rﬁltlfawqromﬁﬁmﬂd mﬁrwllsqmqmw-abﬁr
phosphori ¢ a@xhzdl-@ - A4S md¥HRS:&F B h e RIRAL ef15al 5, Wﬁﬂz&rcglﬁi” c acids,

there may be nentioned s n@lrts thform aci acetic acid
ks

trifluoroacetddadi4r |2d'(2m<43116r](ff]é{9’i?9hetr§f3t)§r§1te%]d‘l Tl ei ¢
acid, citric mmlwnamﬂphmmj@myﬂ} It haiRsid -yl Jaci d,

benzenesul foni ¢, 3’ uenes Ifonl am% etc. As preferable exarrpl es
of salts wi g‘rﬁb%sf’ aélrﬁ%rll()oQLdC|° %t tesreJc € nentioned salts with

argi ni ne, |ysine, Zg rihehiswlt etfc. COIHEDUI}:ﬂf e(f?l'e)raiﬁ etlexameeniof salts with
aci dic am no / be nenti oned
Bfdiol gﬁ( Wam ! ac% aQ?c%i?tabﬂe? dEE d—:{w)

salts with aspartic aci etc. npoun two ki nds,

i.e., (2)-et REHRACTRSShf .ngléﬂtqﬂdw éﬂi—t(SE)Wﬂéfthqé‘ﬁ’ﬁrQ?dﬁfq émsais -ofialife

present; thesg thS ORjahiaf EbdéB‘d uciﬁciﬁsn Wit seR@id hidy esenitd nvention,

mhether they a %‘ﬂfﬁﬁﬂEc'ékf s, anénsalts with basic or acidic
amino acids. As preferable examples of salts with
inorganic bases, there may be mentioned alkali metal
salts such as sodium salt and potassiumlsalt; alkaline
earth metal salts such as calcium salt and magnesium
salt; aluminum salt; and ammonium salt. As preferable
examples of salts with organic bases, there may be
mentioned salts with trimethylamine, triethylamine,
pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-
dibenzylethylenediamine, -etc. As preferable examples
of salts with inorganic acids, there may be mentioned
salts with hydrochloric acid, hydrobromic acid, nitric
acid, sulfuric acid, phosphoric acid, etc. As
preferable examples of salts with organic acids, there

’ may be mentioned salts with formic acid, acetic acid,

trifluoroacetic acid, fumaric acid, oxalic acid,
tartaric acid, maleic acid, citric acid, succinic acid,
malic acid, methanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, etc. As preferable examples of
salts with basic amino acids, there may be mentioned
salts with arginine, iysine, ornithine, etc.; as

preferable examples of salts with acidic amino acids,



of sinple substances or m xtures. Furthernore, when Conpound (1) has
asymetric carbons, optical isoners exist; these isoners are included in
t he scopaved1/the’ present invention, whether they are preB€RgPI1M2231e form
of sinple substance or mxtures. Conpound (1) of the present invention or
a salt thereof is obtained by commonly gnomn nmet hods, e.g., a nethod
based on the nethod described in Japané% “Patent Unexani ned Publ.ication
No. 60571/1999, and is also obtained by, for exanple, the nethods
schemati zed hereatdy e Mgmiilased ddnioughi th edmavt ldheasyarpol s for the

conpounds given..in the schenes for the reaction formul as bel ow have the
sane definitQ(ﬁﬁgﬁﬁftqﬁ§§g §%§ﬂh above. The conpounds shown in the

reacti on formul as Imclanjzowdl t It hervenfiimkanpl 5. of (Zuedtizaiy®s i ncl ude t he

sane salts asdd¥ . i) N [, O A HO\ R3 RN X
(rrr) O~H:CHISc I - Sg(Q_\Ir)aPJ;(clﬁ?l ; Asn&eﬁaéntp eeﬁﬁ%ﬁgfﬁ%%' g%roeup" represent ed
by X, there BRESFHE ndethdF MaTYaRe (i gtudedh gy dhe wemmy oF Hheyroup

represent ed Ryrddun i iRl iof SRR hah el R igraderd kil @fe &bk Y|
optionally having a WO 01/ 77107 PCT/JPOL/ 02937 -14- substituent. As

exanpl es of (e SHRAA SYRGHAGEHR QF 88T here nay be nentioned CL.6 -
al kyl such as net [Birtdindre, anterpragypour® EXRMHLagfmhdieriaryl” of the
naryl opti onalldhodlati g . SU I AN o A RPY SR Dy ddiere My be
included in the scope of the present invention, whether
they are present in the form of simple substance or
mixtures.
Compound (I) of the present invention or a salt
thereof is obtained by commonly known methods, e.g., a
method based on the method described in Japanese Patent
Unexamined Publication No. 60571/1999, and is also
obtained by, for example, the methods schematized by
Reaction Formulas A through H below.
The symbols for the compounds given in the
schemes for the reaction formulas below have the same
definitions as those shown above. The compounds shown
in the reaction formulas include salts thereof;
examples of such salts include the same salts as those
of Compound (I).

‘Reaction Formula A

Y

(1)
As examples of the "leaving group” represented by
X, there may be mentioned halogens (e.g., chloro, ‘
bromo) or a group represented by the formula: -OSO,R’

wherein R® is an alkyl or an aryl optionally having a



The "substituent” of the "aryl optionally having a substituent”
represented by R5 is exenplified by C1_ 6 alkyls such as nethyl, ethyl, and
propyl. ABOspzudtic exanples of said "aryl optionally haRCHgPE/02937
substituent,” there may be nentioned phenyls (e.g., p-tolyl) which may
have a Cl1_6 al kyl. Conmpound (I1) and Cogpound (I'11) are reacted to yield
Conpound (). This condensation reactio A7 g usual ly carried out 1in the
presence of a base between Conpound (11) and Conpound (I11). As exanpl es
of said "baseubdtigtwed®y be nentioned alkali netal or alkaline earth

metal hydroxides (e.q. odi u droxide,. potassium_h o%ﬁg lge), al kali
netal or al kaline Aegaretq?fh?@[ea‘f Orgrgrb%naﬁlggw(e.ﬁ’?r%%?ﬁ‘iﬁ#h )r&%)gen car bonat e,
sodi um car boretms mEgt dsesimen tCizotioh ale) ,alighesudle. a5 ,mghiy ) nethyl,

triethylamn , et hylaniline), alkali nmetal or alkaline earth netal
hydri des (e. Sén,d\lﬁé):ﬂ&;mﬁhydri de, potassium hydride, calcium hydride), and
alkali metal or @skaHawpkes tof ntheal " awxiker of kide deary®. eptiewall lim

met hoxi de, seliMPlN QU i RALASS I ABASIdntid By 46), thReAMRYNHOf "base”

used is preferably about 1 to_5 nol per nol of "Conpound (I1). The anpunt
of " Conpound MaNYHoness -14s AF¥dfe SRGHY 2SaBHEPYd -5 to 5 mol per nol of :
Conpound (11). Thithe eanibstl terdttv ajt ageoUsdyy Caspt Bshauly inavidg presence

sUbj cot to W3 CHPPHOPIRT] FRErASAAd B 1 (e SeORLiiaahlg bethe
reaction procddgsis amchexenmietshydf, teiihylsolamshtprepywihati ¢ hydrocar bons,
e o eorah AJC RSSO DNl RS A e iR Oy, 0 T
-50 to +150Chavgne & #hstadioiant.10 there oy Redanbiongdnphenyls
(e.g., p-tolyl) which may have a C;.¢s alkyl.
Compound (II) and Compound (III) are reacted to
yield Compound (I).
This condensation reaction is usually carried out
in the presence of a base between Compound (II) and
Compound (III).
As examples of said “basé,

”

there may be
mentioned alkali metal or alkaline earth metal
hydroxides (e.g., sodium hydroxide, potassium
hydroxide), alkali metal or alkaline earth metal
carbonates (e.g., sodium hydrogen carbonate, sodium
carbonate, potassium carbonate), amines (e.g., pyridine,
triethylamine, N,N-dimethylaniline), alkali metal or
alkaline earth metal hydrides (e.g., sodium hydride,
potassium hydride, calcium hydride), and alkali metal
or alkaline earth metal lower alkoxides (e.g., sodium
methoxide, sodium ethoxide, potassium tert-butoxide).

The amount of "base” used is preferably about 1
to 5 mol per mol of Compound (II).

The amount of “Compound (III)" used is preferably
about 0.5 to 5 mol per mol of Compound (II}.

This reaction is advantageously carried out in
the presence of a base which does not interfere with

the reaction. Said solvent is not subject to



normally 0.5 to 48 hours. Conpound (l11) can be produced by a commonly known
nmet hod or a nodification thereof, e.g., Conpound (lla), wherein Xis

chl oro, ow@0b#71pT oduced by t he met hod shown by Reaction FpemibE/ B3Il ow, or
the like. Reaction Formula B( R)mC- C (R)mONC (F_CH=CH .CONH2
H(IV) (Ila) Compound (IV) and 1, 3-dichl oroacetone are subjected to a
condensati on/ dehydration reaction to yﬂérd Compound (Ila). If available
comercially,' Conpound (1V) may be used as a comercial product as is, or
may be produceighi tyt ot O N oh K sVt t BorlOshddSdd d Orad her eof , or

the Iike. The amount of_"1,3-dichl oroacetone", us}ted is about 1 ehcgjl val ent
LoTa | ar ge | ORI (ot IHS GRS TR b TEUCHARIARE (| WHEy o
reaction i s &btanteagedislogaraaitd® hypitocarbdine, amsiadee, cdukfdxisdds or in t he
presence of s i C s not _interfe i i.on. - Said
solvent is nociqJ \s{"ﬁbjté%:#g% o(pﬁ ic%fr%'n?cf a Iioonhc,'lnea? %‘{nsg %%é{%(;epq?éei?% odr)ls%drbceeds;

as- exanpl es of thiReatiemttempematuie Iy drooeabins;5e@titersl5Kétones,

hal ogenat ed WROALLAHQYY M PO Q2937 00°E8 hidEeeERORSmEr 181 Xt ures of two
or nore kinds thereof ~ may be used. Reaction tenperature 1s normally 50 to
150C, pref eRAlIO - B(FX A8 I TReaction time is nornmally 0.5 to 48

hours. Al though t honisaeauet(Ten den Uuse bicduddie Bexd cdxﬁﬂ@ﬁlfncﬂdwﬂ he form

2l so bo i sol RARO i MPEEAT P SHN y & Som IO b, O

Compound (|| whexédnpouniks (dHla)q, wear @en g¥ddisced by the method
shown by Reaction Formula B below, or the like.

Reaction Formula B

&H:CH—CONHQ CI/\Q/\ZI &H:CH——I\IEJAC

(V) (lla)

Compound (IV) and 1,3-dichloroacetone are
subjected to a condensation/dehydration reaction to
yield Compound (IIa).

if available commercially, Compound (IV) may be

| used as a commercial product as is, or may be produced
by a commonly known method, a modification thereof, or
the like.

The amount of "1,3-dichloroacetone” used is about
1 equivalent to a large excess (amount of solvent)
relative to Compound (IV).

This reaction is advantageously carried out in
the absence of solvent or in the presence of solvent
which does not in%erfere with the reaction. Said
solvent is not subject to limitation, as long as the
reaction proceeds;‘as'examples of this solvent,

aromatic hydrocarbons, ethers, ketones, halogenated .



a hydrogen atom can be produced by a commonly known nethod or a

nodi fi cation thereof, e.g., the nmethod shown by Reaction Fornmula C bel ow
ReactionWopnuia? C NCI N N1 or R4 (C12)n-Xa (VI) (VI IPCT/RRO1@2M7 /| R2 R2
P deprotection HO (VII1) (llia) Wth respect to the fornula above, Pa is
a hydrogen atomor a pr ot ective group; Xa is a leaving group. As exanples
of the "protective group" represented o~ pa, there may be nentioned al kyl s
(e.g., Cl1-6 alkyls such as nmethyl and ethyl), phenyl-Cl-6 alkyls (e.qg.,
benzyl ), Cl_Gyaldedaaaichendn naldedresibst itws et sidnd WMQdsL/Thekb s

PCT/ JPOL/ 02937 -17(4&\(71 trimethylsilyl, tert-butyldinethylsilyl). As
exanpl es of er?g‘ group" represented by Xa, there may be nenti oned
t he sane exarrpl es Remdthiase temfpdﬁfaidhieeaixd npmwedllly Foepreeslaatt®eéd by X above.

B d i VIT) t | d
Compound (Vi BrrCapny Ao s R ACL " RefEea R IBAIIGS  ) L0 V'
necessary, @@mmlddr @. I5I &po i48 dituaisned. |f avail abl e commerci aI ly, each of
Conpound (V), Co'ﬂl@ﬂ%g(hwﬁhé‘%ﬁmp% (b\é! 'QséﬁiYEot}e ‘éh%e%

comerci al product, as is, or may produced by a commonly knovvn nmet hod, a
nmodi ficati onr_leﬁ’&*é@fn is thee fq’i“ké’f S MAATEe BSacktS 0T iR
normal Iy carried form of a crude product, it can also be isolated

from the reaction mixture by a conventional method.
Of Compound (III), Compound (IIIa), wherein R? is

a hydrogen atom, can be produced by a commonly known

method or a modification thereof, e.g., the method

shown by Reaction Formula C below.

Reaction Formula C

N=p NN
N
(CHYnX* V) (V1)
P""\O/E ] | >
V)
| A R R
a /©/ deprotection /©/
P -
0 HO
(Vi) (Illa)

With respect to the formula above, P? is a
hydrogen atom or a protective group; X* is a leaving
group.

As examples of the “"protective group” represented
by P?, there may be mentioned alkyls (e.g., Ci.¢ alkyls
such as methyl and ethyl), phenyl-C;.¢ alkyls (e.g.,
benzyl), Ci.¢ alkylcarbonyl, alkyl-substituted silyl



out in the presence of a base in a solvent which does not interfere with
the reaction. Said "base" is exenplified by the bases described in detail
Wi th respe@vi/taoReacti on Fornmula A above. The anount of POESBIT/0Q%Ed iS
preferably about 1 to 5 nol per nol of Oorrpound (V). The amount of Conpound
(VI) or Compound (VII) wusedis preferag y about 0.5 to 5 nol per nol of.
Conpound (V). Said solvent is not subje tolimtation, as long as the
reaction proceeds; as exanples of this solvent, aromatic hydr.ocarbons,

et hers, ket ones.g. halmgestatyad ydr,odasdonss vl idesshyeld £1oxi des or  mi xtures

of two or nore kinds thereof e used. .The reactJ on te er.at i's

normally -50 to +%§0&X3§"%‘ % %g%%/}labgl"?avw tgdm%ofe%eac?rf%% tt?% S

about 0.5 té?48theuesmaxlbbomghtconpdumue(vamb)ezhm@ﬂnsdasamhbseused for

t he next reaq;f %el M tethq, ,_Epa Ieegﬁ{ %%aasoox}es in the form
it can aI SO ate

of a crude product, e reacti on m xture by a
conventional  met Rl CWWI!M@P“E@HHJPGNDZG@? Camppum} o Vide ot ect i on

reaction” camdapduid |(Q;11qutt0 Al mﬂwﬂdﬁt 8t €| ealigch cighventi onal
met hod. Wen pa is an al or. exanpl e, npoun | 1) i's subjected to
a treatnent W e%c (% dgepr g %%%W%g“qﬁﬁ#ﬁ%m c acid, or
Lew s aci'd suempatind i((IIa)misetordadind.de). Wen pa is a phenyl -Cl1_6
ot o vien B i AL Cbldnd arstt] RS 4P GO CR 00 g
(M 1L1) is re&omppund H VI )f Iam iCenploaingl | (VRIS metyutbd arseghiasmd | uori de) .
Al though Compouifl dild@)p ined Gan ks WR&A dPproduced by a
commonly known method, a modification thereof, or the
like. ' '
Said “condensation reaction” is normally carried
out in the presence of a base in a solvent which does
not interfere with the reaction.
Said "base” is exemplified by the bases described
in detail with respect to Reaction Formula A above.
The amount of “"base” used is preferably about 1
to 5 mol per mol of Compound (V). |
The amount of Compound (VI) or Compound (VII)
used is preferably about 0.5 to 5 mol per mol of
Compound (V). ‘
Said solvent is not subject to limitation, as
long as the reaction proceeds; as examples of this
solvent, aromatic hydrocarbons, ethers, ketones,
halogenated hydrocarbons, amides, sulfoxides or
mixtures of two or more kinds thereof may be used.
The reaction temperature is normally -50 to +150°C,
preferably about -10 to +100°C. Reaction time is about
0.5 to 48 hours.
Although Compound (VIII) obtained can be used for
the next reaction in the form of a reaction mixture as-
is, or in the form of a crude product, it can also be
isolated from the reaction mixture by a conventional
method. '



the next reaction in the formof a reaction mxture as- is, or in the form
of a crude product, it can also be isolated fromthe reaction m xture by a
convent i ovab1/7mmet hod. O Conpound (111), Conpound (111b), P@iv@r@EionI3R2 is a
hydrogen atom can be produced by a comonly known nethod or a

nodi fication thereof, e.g., the nethod §hown by Reaction Formula D bel ow

Reaction Formula Db/ I (M) or (VII) B8 PLO \ (CH2)n-Xb PLO a R3 30 (I X)

(X) deprotection HOa R3 (lllb) Wth respect to the.formul a above, Pb is

a WO 01/ 77107 PCT/Q&!Ql/ﬂ?ngaﬂoted&&ydf@@@m@w%@m e peateLéd veudr oup; Xb
is a leaving oteciive pb is the

ted b
sane as the D c‘ﬁé/ro %%%giife%‘? %%Fﬁ(ggg v%réte:g ?/:En %’ﬁlé 31 eavi ng group”
represent ed by Xb When fBt 1samtﬂi@w3t.he?®arﬂxa@ldn.e Campounyl o \GLIL )

repr esent ed I, t t de W th
respect to Rggtsci% on Fo%rr%l%b ée%ove npound ?r}% f& bg%nbgﬁ%d&?%} or
Conpound (VI 13ci} é%hoﬁeﬁmsfécﬂmbmrém a@eﬁmmd&ew@s M@hsm@ltaza%n

subj ected t o 3PN SEd ¢ UchISacdd PN as necessary to yield Conmpound
(I'tib). 1If availahl e corqmrmall Co oun | X) ma%/ be used as a

commer ci al product When ik eﬁ’é’ known et hod, a
modi fi cati on addapaniq (O\III]theLé léqﬂajéﬁtéa)nmmdﬁdﬁog&o&mmd (la), wherein
R3is a hydrroe%eé}:fgno.m can al so be produced by the method shown
When P® is an alkyl-substituted silyl, for example,
Compound (VIII) is reacted with a fluoride (e.g.,
tetrabutylammonium fluoride).
Although Compound (IIIa) obtained can be used for
the next reaction in the form of a reaction mixture as-
is, or in the form of a crude product, it can also be
isolated from the reaction mixture by a conventional
method.
Of Compound (III), Compound (IIIb), wherein R? is
a hydrogen atom, can be produced by a commonly known
method or a modification thereof, e.g., the method
shown by Reaction Formula D below.
Reaction Formula D

/@\ (V) or (VI /@\
b > b
P~o (CHy)nX? P~o R®

deprotection /@\
HO R®

(lllb)

With respect to the. formula above, PP is a



by Reaction Formula E bel ow. Reaction Formula E/ (CH2)n-X Ri|lm CH=CH - -
(M) or (MI) | N-311-~00 (XI) R (RMNO\ CHE=CH-1 0 (la) W

01/ 77107 WVRCW1/2R@L/ 02937 -20 Wth respect to the fornul a BODUR)/0XE37i S a

| eaving group. The "l eaving group” represented by Xc is, for exanple, the
sane as the | eaving group represented bi X above. Conpound (XI) and
Compound (VI) or Conpound (VII) are ré 2ted to yi el d Conpound (la). This
condensation reaction is normally carried out in the presence of a base

bet ween Conpeiytt-dg¥n) it d20n @t el Jvedlgreowid i(Vlal heabaing "base” is
exenplified by the base described in detail wth respect to Reaction
Formul a A ab&F&"P-The armpbunt of "base" used is preferably about 1 to 5 nol

per nol of Conpourmle()dgrot'ﬁte:mmnom esapr exferGonpdsn®®( Wis) taed Conpound

(VI1) used ig I%L{rBJJt g;erggntcg % po poynd (XI). This

reaction is a ant ageousl ar r| e presence vent 't hat
does not i nterfer dhg tHeaviag @mum”n reﬁmaﬁ%ﬂiaﬂem i% net, £0ly] ect to

limtation, a5.dnfNQ asHNSIRAHd GhERATY Wm bons, am des,

aromatic hydr ocarbons, ethers, ketones, hal ogenat ed
sul f oxi des, @Pove.
In the same manner as the method described with

reépect to Reaction Formula C above, Compound (IX) and
Compound (VI) or Compound (VII) are condensed to yield
Compound (X), which is then subjected to a deprotection
\reaction as necessary to yield Compound (IIIb).
If available commercially, Compound (IX) may be
" used as a commercial product as is, or may be produced
by a commonly known method, a modification thereof, or
the like.
Of Compound (I), Compound (Ia), wherein R® is a
hydrogen atom, can also be produced by the method shown
by Reaction Formula E below. |

Reaction Formula E

(CH)n-X
( R1)m /©/
N O
' VI \l
N oon ] o

(X1)

(Ia)



m xtures' of two or nore kinds thereof. The reaction tenperature is normally
-20 to +150C, preferably about -10 to +100C. The reaction tine is

nor mal | y W0 81/t10748 hours. Conpound (XI) can be produced bpCHJPOMRA® Yy known
met hod or a nodification thereof, e.g., the nethod shown by Reaction
Formul a F bel ow. Reaction Formula F V[?Qéé:?lO? PCT/ JPOL/ 02937 21
(CH2)n-Xd JCr ( 1 HOR/mN X (XI1) I (XI) O (lIl) Wth respect to
the formul a above, Xd is a |l eaving group. The "l eaving group” represented,
by Xd is, for exalipglte respecan® dhd Hodmeehd rmpareouX T dsr esdeiaednlgy X
above, and i IQ&@jerably a leaving group which is less reactive than X In

t he same mannér as the nethod described with respect to Reaction Formula A

above, Conpound' (IThe dreavdore raiy Xiugprasentest thatl X0 igi eff@rConpound
(XI). If avaidRlh «OMHR Wad Yas Q@f@%&?ﬂri(rgﬂ e Y réé%&fjce%s\mr X
y a commonly kno nmet hod, a

commercial product as is, or may be produce
modi fi cati on 3€of, or the like. OF Compound (1), Compound (Ib), wherein

R2 is a hydrogen Gunfpour@ (@l )s Gl qungbiary (it e rodnishrsh qwir 1 oy
[?ggf:t |( 02 For rgurlea r%abcq:le%N'toReyai(fatl'dO%o'r:r%o%da &av)p 01/ 77107 PCT/ JPQOL/ 02937

This condensation reaction is normally carried
out in the presence of a base between Compound (XI) and
Compound (VI) or Compound (VII).

Said “"base” is exemplified by the base described
in detail with respect to Reaction Formula A above.

The amount of "base” used is preferably about 1
to 5 mol per mol of Compound (XI).

The amount of each of Compound (VI) and Compound
(VII) used is preferably about 0.5 to 5 mol per mol of
Compound (XI).

This reaction is advantageously carried out in
the presence of solvent that does not interfere with
the reaction. Said solvent is not subject to
limitation, as long as the reaction proceeds, and is
exemplified by aromatic hydrocarbons, ethers, ketones,
halogenated hydrocarbons, amides, sulfoxides, or
mixtures of two or more kinds thereof.

The reaction temperature is normally -20 to +150°C,
preferably about -10 to +100°C. The reaction time is
normally 0.5 to 48 hours.

Compound (XI) can be produced by a commonly known
method or a modification thereof, e.g., the method
shown by Reaction Formula F below.

Reaction Formula F



IR)mMNO\ (CH2)n-Xe CH. =CH (VI) or (V1l) O (X111) (Rl)m\ IR3 NO
CH=CH-" O (Ib) Wth respect to the fornula above, Xe is a,l|eaving group.
The "Il eawagl/gnoup” represented by Xe is, for exanple, ther/gent®es the

| eaving group represented by X above. In the sanme manner'as the nethod
described with respect to Reaction Fornula E above, Conpound (XII1) and
Compound (VI) or Conpound (VIl) are reaéled to yi el d Conpound (1b).
Compound (XII1) can be produced by a cormonly known nethod or a

nmodi fication thereof, e.g., the nmethod shown by Reaction Foryula H bel ow.
Reaction Formula H WD 01/ 77107 PCT/ JPOL/ 02937 - 23 @G CH2) n-Xf RIM
NX(XIV) HCH~ 1 (X111) jO~O0 (Il) Wth res’to the formul a above,
Xf is a leaving group. The "l eaving group" é%ﬁ esepred by X is, for

exanpl e, the same as,the |eaving group repre ted by X above, and is
preferably a | eavi ng( r)mup whi Chl\i s | " eact i ve(xt,|51an X.

ol - o

()

With respect to the formula above, X% is a leaving

group.

The "leaving group” represented by X? is, for
example, the same as the leaving group represented by X
above, and is preferably a leaving group which is less
reactive than X. ‘ ,

In the same manner as the method described with
respect to Reaction Formula A above, Compound (II) and
Compound (XII) are reacted to yield Compound (XI).

If available commercially, Compound (XII) may be
used as a commercial product as is, or may be produced
by a commonly known method, a modification thereof, or
the like.

Of Compound (I), Compound (Ib), wherein R? is a
hydrogen atom, can also be produced by the method shown
by Reaction Formula G below.

Reaction Formula G



In the same manner as the nethod described with respect to Reaction
Formul a A above, Conmpound (Il) and Conpound (XIV) are reacted to yield
Conmpound WOb1/7)07 | f avai |l abl e comrerci al |y, Conmpound (Xl VPCTERO1R937used as
a comercial product as is, or may be produced’ by a conmmonly known

met hod, a nodification thereof, or the_lLike. As the aforenentioned
"aromati c hydrocarbons,” for exanple, g@nzene tol uene, xylene, etc. are
used. As the aforenentioned "ethers,"” for exanple, tetrahydrofuran,

di oxane, etc. are used. As the aforenentioned "ketones," for exanple,
acetone, 2-butanone, etc. are used. As the aforenentloned "hal ogenat ed
hydr ocar bons,"” for exanple chl oroform di onet hane, etc. are used.

As the aforenentioned,yam des," for exanple di met hyl f ormam de etc. are
used. As the af oremaf Lnned "sul foxi d 3 ‘h% edi met hyl sul f oxi de
etc. are used. In eggmyreaction nt,oneé)above [ Hg(pro@mptoriewn
obt ai ned as afree CH=CHl nverted |ntoaV\DOl/?—?‘%@-?—-———>
PCT/ JP01/ 02937 -24\salt thereof b9 a conventional nethod; if the product
is obtained as a salt, it can be converted into a free form t her eof by a
conventional nethod. In the regxilijons nentioned above, if am no (NH2),
hydroxy (OH), carboxyl (COOH), or the Iike is contained in a substituent,
the starting material may have these groups protected and the protective
groups may be renpved by a commonly known nmethod after the reaction to
produce the desired product As am no-prote . groups, there may be
mentioned acyls (e. g Cl 6 al kyl carbonyl s as acetyl;

benzyl oxycar bonyl ; C Ikoxy- I uchk-as™mert - but oxycar bonyl ;
pht hal oyl ; fornyl). <§%j§¢_ ﬁé‘ﬁ@+h roxy-protecting groups, there may be
mentioned Cl1.6 al kyl

(Ib)

With respect to the formula above, X° is a leaving
group.

The "leaving group” represented by X° is, for
example, the same as the leaving group represented by X
above.

In the same manner ‘as the method described with
respect to Reaction Formula E above, Compound (XIII)
and Compound (VI) or Compoﬁnd (VII) are reacted to
yvield Compound (Ib).

Compound (XIII) can be produced by a'commonly
known method or a modification thereof, e.g., the
method shown by Reaction Formula H below.

Reaction Formula H



ethyl), phenyl-Cl.6 alkyls (e.g., benzyl), Cl1_6 alkylcarbonyls (e.qg.,
acetyl), benzoyl, and al kyl - substituted silyls (e.g., trimethylsilyl,
tert- butwodi/mabhyl silyl). As exanples of carboxyl- proteRCT/oRP1PRBAPS,
there may be nmentioned C1_6 alkyls (e.g., nethyl, ethyl), and phenyl-Cl.6
alkyls (e.g., benzyl). Conpound (I) [l®glLuding (la) and (l1b)] thus
obt ai ned can be isolated and purified by commonly known neans for
separation, e.g., concentration, concentration under reduced pressure,

sol vent extraction, -crystallization, recrystallization, re- dissolution,
and chromat ography. If Conpound (1) is obtained as free form it can be
converted into a desired salt by a commonly kno hod or a

nodi fication, thereof; conversely, if Conpound obtained as a salt,
it can be converted into.a free formor anotH® X by a comonly
known met hod or a nodifii cation thereof. Conpound (u& may be a hydrate or a
non- hydrate. Wen pund (1) ipobteaimed as a m f\Jre of optical

i soners, the desimre-confi :_gg:tld or (S) WO-01/77107-RCT/ IRSAM)02937
-25 configuration cg &S @rely a commonly known neans of optical
resol ution. Conpound-=) may be |labeled with an isotope (e.g., 3H, 14C
or the Iike. A conpound repﬁﬁsented by the formula: (Ra )P X1 t JN
CH=CH , O wherein Rla is ftdoro or trifluoronethyl, X1 is a |eaving
group, and nis 3 or 4, or a salt thereof is a newinternediate for

producing the Conqﬂgﬂgzéégpégttggathe formula above, X' is a leaving

group.

The “leaving group” répresented by X* is, for
example, the same as the leaving group represented by X
above, and is preferably a leaving group which is less
reactive than X.

In the same manner as the method described with
respect to Reaction Formula A above, Compound (II) and
Compound (XIV) are reacted to yield Compound (XIII).

If available commercially, Compound (XIV) may be
used as a commercial product as is, or may be produced
by a commonly known method, a modification thereof, or
the like. ‘

As the aforementioned "“aromatic hydrocarbons,”
for example, benzene, toluene, xylene, etc. are used.

As the aforementioned “ethers,"” for example,
tetrahydrofuran, dioxane, etc. are used.

As the aforementioned “ketones,” for example,
acetone, 2-butanone, etc. are used.

As the aforementioned "halogenated hydrobarbons,"
for example, chloroform, dichloromethane, etc. are used.

7

As the aforementioned “amides,” for example, N, N-
dimethylformamide etc. are used.

As the aforementioned "sulfoxides,” for example,
dimethylsulfoxide etc. are used.

In each reaction mentioned above, if the product

is obtained as a free form, it can be converted into a



present invention or a salt thereof. As exanples of the "l eaving group”
represented by X1, there may be nentioned the sanme exanples as those of

t he "l eawagugnoup” represented by X above, and of them POBRUIRM9NE. g. ,
chloro, bronmo) is preferable. As the salts of the conpound (Ila), the sane
exanpl es as those of the conpound (1) cga be used. A pro-drug of the
conpound (I) or a salt thereof (herein&fter referred to as the conpound
(1)) nmeans a conpound which is converted to t he conpound (1) of the
present i nverstaldn wedsyofl ey physirorend icalal oreditaodon dof the tﬁrcaiu@act i on due

to an enzyne, 35 t.Cc. . q?%y ty
conpound whi clhsarb cg{]évd;ratasgc?d oae'lttﬁ’e Jizﬂo%pag{]undé %/cirﬂqaf e lpﬁr{(}gent ifvention
wi t h oxi dat i dierm ddegreadh byhyalrennysntianal redwdli ng to an enzyne; a

conpound whi ch is ﬁpm&fétf@hé&arme m&ARHEE {ddvef t@eaﬁﬁe(rﬁ I)nventlon
with gastric acid, etc.. Exanples of the pro-drug of the conpound ({)I) of

the present iHRAKHARYH QHcA WW%WW&%WGMP%&%)&PW f the

Cﬁnpmﬁnd_ (1) iof é:t fsg:u@ﬁaﬁm_nt J rﬁtfé"ltsiKHrﬂﬁlgﬁUdEiéﬁll%legnhd/y tﬂhﬁi?YHhehs’ﬁde

phosphoric agi oric agi et a_conpoun erei n._an r oxy

B oup of ¢ he ERSHRR RFHSL i et S o Gis G P IRCHRAE 02057 <6

I nvention i S rsmgstad lnyech widnhncmﬂeit Wnowra s thmd ,af o pdre yleadqlial oyl ,

succi nyl , ' I th y tc. These
ﬂéﬂ o éleb U LY ;%(Bdlﬁﬁe ?% afmeas k;ﬁo‘?:%%t&n

pro-drug y Per se “Known net rom und (I) of
t he present GRS .orkherFhangst dred mpp tofonatk aofsoured 9 C'atethe pr esent

i nvention My, & 1RHEMI ML hd SadRRMET b Avildkddirb o d; (1) of
the present invéntion under. the ph S|olog|cal condi'ti ons as described in
%&%Tﬁ

" Phar maceut i CHFRISEARPHHF OXYEHHQRY L iDesi gn), pages
163-198 puprﬂﬁﬂhﬂdylkggﬁuhw1HLfOKQW@xamples of hydroxy-protecting

groups, there may be mentioned C;.s alkyls (e.g., methyl,
ethyl), phenyl-C;.s alkyls (e.g., benzyl), C;_s
alkylcarbonyls (e.g., acetyl), benzoyl, and alkyl- ‘
substituted silyls (e.g., trimethylsilyl, tert-
butyldimethyisilyl). As examples of carboxyl-

protecting groups, there may be mentioned C;_s alkyls
(e.g., methyl, ethyl), and phenyl-C;.¢ alkyls (e.g.,
benzyl}).

Compbund (I) [Including (Ia) and (Ib)] thus
obtained can be isolated and purified by commonly known
means for separation, e.g., concentration,
concentration under reduced pressure, solvent
extraction, crystallization, recrystallization, re-
dissolution, and chromatography.

If Compound (I) is obtained as a free form, it
can be converted into a desired salt by a commonly
known method or a modification. thereof; conversely, if
Compound (I) is obtained as a salt, it can be converted
into. a free form or another desired salt by a commonly
known method or a modification thereof.

Compound (I) may be a hydrate or a non-hydrate.

When Compound (I) is obtained as a mixture of

optical isomers, the desired (R)-configuration or (S)-



Publ i shing Co. (Tokyo, Japan). The conpound (1) of the present invention or
a salt thereof or a pro-drug thereof (hereinafter referred to as the
conmpound v 01/MB0Pr esent i nvention) possesses tyrosine ki PEAB@PG1ORIATI ti ng
activity and can be used to prevent or treat tyrosine kinase-dependent
di seases in mammals. Tyrosine kinase-dggsgdent di seases incl ude diseases
characterized by increased cell prolifé&fFation due to abnormal tyrosine
ki nase activity. Furthernore, the conpound of the present invention or a
salt thereof apetidurmseion igen e ssdfERAtdd ripsianecdmmasky dkmbwis t heref ore
al so usefulaﬁﬁ&hstgyﬂéygﬁgAf:fggggugfgnpuppressing t he grom h of HER2-

or p

expr essi ng cancer, reventive agent for preventing the transition of
hor none- dependent Gaaraamad of hbormaihdre | yakpladianittle ar cksorerar B gl vy, the
conpound of wBhe PrESeH tHVEIkd On can be used as a safe preventive or

t herapeutic agent. for diseases due to abnormal cell proliferation such as
various cancers (AR |FePHRPERRECE I the sFPata: cancer, pancreatic
cancer, . gastric cancer, lung cancer, colon cancer, rectal cancer,
esophagus canc R,j uodenal cancer, ncger of the tongue, cancer of
pharynx, cerebgpacancer, n 'I momaX non-snal |l cell |ung cancer, snal
cell WO 01/ 77¥07 R /éﬁ@ 2 b? 27 lung cancer, |iver cancer, kidney
cancer, cancer he™ DI dugy cancer of the uterine body, cancer of
the wuterine cervix, ovarian cancer, bladder cancer, skin cancer,

hemangi ome, RAdr@ANR Y VP NPTBor B IRANE 1 uIBbRECHTL , L RY It ¢ car cancer,
bone tunors, wvascular fibroma, retinoblastom, penile cancer, tunor in

chi | dhood, KASEHLNY S5oMre a0k fbsh® 88 OF domPTuét iSAME TRl BS @mxi | | ary

tunor, fibrouswhiisiteatmddinite ot PRRATICRNBh ke ams TP EE drevkem a,

etc.).  atherQmm Qnt 41l R5ql 1,055 o A CITNSR S (o O

As examples of the "leaving group” represented by
X', there may be mentioned the same examples as those
of the "leaving group” represented by X above, and of
them, halogen (e.g., chloro, bromo) is preferable.

As the salts of the compound (IIa), the same
examples as those of the compound (I) can be used.

A pro-drug of the compound (I) or a salt thereof
(hereinafter referred tQ as the compound (I)) means a
compound which is converted to the compound (I) of the
present invention under the physioiogical condition or
with a reaction due to an enzyme, an gastric acid, etc.
in the living body, that is, a compound which is
converted to the compound (I) of the present invention
with oxidation, reduction, hydrolysis, etc. according
to an enzyme; a compound which is converted to the
compound (I) of the present invention with gastric acid,
etc.. )

Examples of the pro-drug of the compound (I) of
the present invention include a compound wherein an
hydroxy group of the compound (I) of the present
invention is substituted with acyl, alkyl, phosphoric
acid, boric acid, etc. (e.g. a compound wherein an
hydroxy group of the compound (I) of the present



angi ogenesi s associated with growth of solid cancer and sarcons,

angi ogenesi s associated with tunor netastasis, and angi ogenesis associ ated

wi t h di alve@oo7nephropat hy), and viral diseases (H V infekCT/aPn18Re37) .

Tyrosi ne ki nase-dependent diseases further include cardiovascul ar di seases

associated with abnormal tyrosine kinaag activity. The conmpound of the
present invention can therefore be used<ds a preventive or therapeutic

agent for cardiovascul ar diseases such as like re-stenosis. The conpound
of the presennvidiMadn ok isuBiseftdtedwidih aidGANCfaB@Etdyf or preventing

or treating _cancers

ast_cancer ostate cancer. pancreatic
cancer, gast M °PER0T- Hq"u‘}r‘?glqy (3] et ‘i:’d}%]rﬂcg algaé-%jfhorm of the

col on and rectmnefﬂyiammnnmﬂuhylﬁaﬂﬂungmxﬁﬁﬂu.) refent | Theise ofrol-awruigoxi ci ty

a_nd can be qldbaes %mc tﬂ‘?@ cquoq;ﬂ 'egg}oadsﬂs ngén a mxture

e carrler etc. in mamal s

with a corrrm kno y accep
(e.g., hunan@omm?m@s(l)bm/ﬁ r’i‘é@ mrﬁﬁﬁnfca?t@em@it@l mce, rabbits, pigs,

monkeys). In add"ﬁﬂé)rbf&-cif@gc&ﬁp%%&ﬁ Siiga PrEFESE thdVERLEOR, said

phar maceuti cal conposition contain ot her active 1ngredients, e.g.,
fol | owi ng horJTﬂYr?éltJt%r"aan/ %éht%ommtvﬂblr‘%bylsag&ﬂ‘éerﬁm%é?%y
agents, or didégfpotia 1 ndithd ftﬁ:e’#‘énﬁllﬂm&ftﬁﬁi l a0 I ne/ 107

PCT/JPCH/0293 -2 rowt.h facfars and re tors hereof. As a

phar maceut i CEPI %T?%ﬁ'ﬁﬂ cﬁft‘# eé%r?ﬂ’ound of the present

I nvention caﬂ'mmrn&abauhmo'élr eR:ésyaaidIy ami tUmréJmpme:rft“ f orolexanpliiesug

capsules (in ul nd
Detdigi9) fiiafqe“sat 4 1% 21 8GR RS 99?90 B@%ﬁ e

granul es, or non- oraI e formo I njectrons,
pel l ets. Exar?pl'fé—slsé?lrtmélq)ar(éﬂqml Japami st rati on rout e include

i ntravenous, intrames @dnfourd/ b VG present invention or a
salt thereof or a pro-drug thereof (hereinafter
referred to as the compound of‘the present invention)
possesses tyrosine kinase-inhibiting activity and can
be used to prevent or treat tyrosine kinase-dependent
diseases in mammals. Tyrosine kinase-dependent
diseases include diseases characterized by increased
cell proliferation due to abnormal tyrosine kinase
aétivity. Furthermore, the compound of the present
invention or a salt thereof specifically inhibits HER2
tyrosine kinase and is therefore also useful as a
therapeutic agent for suppressing the growth of HER2-
expressing cancer, or a preventive agent for preventing
the transition of hormone-dependent cancer to hormone-
independent cancer.

Accordingly, the compound of the present
invention can be used as a safe preventive or
therapeutic agent for diseases due to abnormal cell
proliferation such as various cancers (particularly
breast cancer, prostate cancer, pancreatic cancer,
gastric cancer, lung cancer, colon cancer, rectal
cancer, esophagus cancer, duodenal cancer, cancer of
the tongue, cancer of pharynx, cerebral cancer,

neurilemoma, non-small cell lung cancer, small cell

t he



intra-tissue, intranasal, intradernmal, instillation, intracerebral,
intrarectal, intravaginal, intraperitoneal, intratunoral, juxtaposion of
tumor anavoadmiini stration directly to the |esion. The doseCDiPaie9zonpound
vari es depending on the route of admnistration, synptons, etc. For
exanple, when it is adm nistered oral I_%7gs an anticancer agent to a
patient (body weight 40 to 80 kg) with bDreast cancer or prostate cancer,
its dose is, for exanple, 0.5 to 100 ng/ kg body wei ght per day, preferably
1 to 50 ng/KengodangsEmhtlipsr danceand kigineypradrareahl candexr oF5 vy kg body
vei ght per Ak el TR dE 0D tn e HHSHHEL RPN Wanfilerd be i 3 di vi ded
portions daily. Desired conpound of the present I'nvention can be

for nul at ed WAHSTANGh &aRESUt | VATIRD CERReh| lagdere cangRy adiif st er ed

orally or noRm=@icdld,Y Hedmtf dnfd, M1 i ghRintd IR | GRSLigHhtas tablets,
capsul es, granul es and}Powders; or liquid preparations such as syrups and
i nj ect abl e pMSIARAMAyN LRYAS Ih SARGEARS ca AP S BT Fas8%H 8T s, there
may be used ‘Fbreus ,0ngatiindbllastoniagapehiday dadicersUlisinicds i n conmon use

for pharnmaceugi. eparati.ans,__incl udi excipients, |ubyicants,
bi nders, an Eld’ﬁghr?to%r a |pr?é3 lagsen a9 as’olrkl% oﬁ"rleﬁ’arsfﬁdé)ﬁr%a; bdreg&v ht s,

di ssol uti on dnds AdiHemixid lagonttaymorn,s dtidniotisn disgdmtay tdme,f ers, and

soot hi ng agents e Ptk PHERY Ry YSrco Al gutigal jadditives as
WO 01/ 77107 PCT/dBI‘%C?l/ 02937 " -29 ﬁ septri cs, 'an[éﬁl{)_m ant s?,ct%cgl'ori ng agents,

and sveet enidtgeagBlf SIEET QST BFOsiFed MIINTeResds) (eag -exanpl es of

preferabl e exgigiiREnesildeldoatRl MMt Qifitd Of SR SarREt Q5
sucrose, D-mannitol, starch, crystalline cellul %ts , and light silicic
anhydri de. @%ﬁgﬁﬁi'e?n&l%’ﬁéﬁfblagsloﬁdﬁt@gn%ﬁt TP tasdasdiii oned,

for exanpl e, amggaegyivyesieadrsatasscedlatiedmwith diabetic nephropathy),
and viral diseases (HIV infection etc.).

Tyrosine kinase-dependent diseases further
include cardiovascular diseases associated with
abnormal tyrosine kinase activity. The compound of the
present invention can therefore be used as a preventive
or therapeutic agent for cardiovascular diseases such
as like re-stenosis.

The compound of the present invention is useful
as an anticancer agent for preventing or treating
cancers, e.g., breast cancer, prostate cancer,
pancreatic cancer, gastric cancer, lung cancer, colonic
cancer, carcinoma of the colon and rectum.The compoﬁnd

. of the present invention is of low toxicity and can be
used as a pharmaceutical composition as-is, or in a
mixture with a commonly known pharmaceutically
acceptable carrier etc. in mammals (e.g., humans,
horses, bovines, dogs, cats, rats, mice, rabbits, pigs,
monkeys) .

In addition to the compound of the present
invention, said pharmaceutical composition may contain
other active ingrédients, e.g., the following hormone
therapy agents, chemotherapy agents, immunotherapy

agents, or drugs which inhibit the activity of cell



stearate, talc, and colloidal silica. As exanples of preferable binders,

there may be nentioned, for exanple, crystalline cellul ose, sucrose,

D- manni t WO ot2xoT i n, hydroxypropyl cellul ose, hydroxypr opgT/oeiiteg$37

cel l ul ose, and pol yvi nyl pyrrolidone. As exanples of preferable

di sintegrating agents, there may be rregél oned, for exanple, starch,

car boxynet hyl cel |l ul ose, carboxynet hyl lNlul ose calcium crosslinked

carnel |l ose sodium and carboxynmethyl starch sodium As exanples of

pref erabl e sajwartrs, fatd’lfb":fs rend heecepidronathrdaf. exanpl e, water for

I nj ection, alcohol ene macroqgol. sesame oil. and corn oil.

AsJ exanpl es of ,pr eréa)tﬁqp s Mﬁ%ﬁlh facf%smar%ﬁaejf% o Wﬁ?rf%hed for

exanpl e, pol ysEtehydanmeowid/ o the pugsdrenelgiemioion Bamrie t ol , benzyl

benzoate, ' et %F?ﬁn&.sgéfesﬁrgf&rﬁ; hapens NSt & Olgof r %nﬁﬁi@' am ne, sodium
SO

car bonate, and lumcitrate. "As exanpl es of er abl e suspendi ng agents,
t here may beQﬂﬂﬂqlﬁﬁuilﬁQﬁud%QﬁnﬁQitsﬂﬁH%RﬁQﬁnQﬁQnmﬁprQEﬁPSUleS)

stearyl tri et hahdedd Nand Qa1 Wr S8 -2 a11y atl Viwdn M9RE Q¢ oni ¢ aci d,
| ecithin, benzal konium chloride, ‘benzet onj um chl or i de, and nobnostearic

glycerol . andMRFGING i SYRRYHETi&fh 3d RAASEA  al cohol
pol yvi nyl pyrroli dmmmmwm&mamiﬂwamadMMammy&ow@él ul ose,
hydroxynethyl %_ dr oxy cel

| Qs ose,_and drox propyl
cel | ul ose. AsEka etd?av ik a&l’g’)%aérbqscﬁi u&e‘fﬁ% %’1/ 77107
PCT/ JPOL/ Ozgamtra}&nmee. gt denasait i ansd:ademmaelx.arﬂﬂsel;lblc&hm,chl ori de,

gl ycerol, and ﬂygyﬁg éﬁ%} fnﬁfers there may be
menti oned,. for exanp uffer o) utlons gi i? ates, acetates,
car bonat es, &ﬁqrmlféﬁ@a%s indaaiTuEmersrl 'pr%ad{ﬂfé-%d?t%‘ﬂgn%”geﬁfﬂ% t here

may be menti Em@nifsHra60W|Erfanzy lt Rl desion.

The dose of the compound varies depending on the

route of administration, symptoms, etc. For example,
when it is administered orally as an anticancer agent
to a patient (body weight 40 to 80 kg) with breast
cancer or prostate cancer, its dose is, for example,
0.5 to 100 mg/kg body weight per day, preferably 1 to
50 mg/kg body weight per day, and more preferably 1 to
25 mg/kg body weight per day. This amount may be
administered once or in 2 to 3 divided portions daily.

Desired compound of the present invention can be
formulated with a pharmaceutically acceptable carrier
and administered orally or non-orally in the form of
solid preparations such as tablets, capsules, granules
and powders; or liquid preparations such as syrups and
injectable preparations.

As pharmaceutically acceptable carriers, there
may be used various organic or inorganic carrier
substances in common use for pharmaceutical
preparations, including excipients, lubricants, binders,
and disintegrating agents in solid preparations;
solvents, dissolution aids, suspending agents,
isotonizing agents, buffers, and soothing agents in

liquid preparations. Such pharmaceutical additives as



As exanples of preferable antiseptics, there may be nentioned, for

exanpl e, para-oxybenzoic acid esters, chlorobutanol, benzyl al cohol,

phenet hylw@aboohet, dehydroacetic acid, and sorbic acid. PST/@xampdas of
preferabl e antioxidants, there nmay be nentioned, for exanple, sulfites and
ascorbic aci'd. A pharmaceutical conposition can be produced by a
conventional nethod by containing the ¢érpound of the present invention in
aratio of normally 0.1 to 95% (ww) to the total anount of the

preparati on, adiighicd hadtitd:osaties depentiqagmit®sageiform nethod of
adm ni stratiaon arrier, etgc. | nat i(fn ofrlé%% adm ni stering an

And co
effective anoUifS ¥¥3xﬁﬁﬁﬂﬁﬁj9ﬁy(§iﬁQé§%i9F?:eﬁ?n SS3f%alt thereof or
a pro-drug thereofAd exmmpids ahdbridferdble Skcipbaes, ftlvewrd mayr oup
consisting (i), 1M St eri I V. t ranti- r
agents to mn@%ﬁ%@%ﬁeq%dm%rﬁ &%ﬁ%&’anf%%%’l v%crgérr%eﬁ'ntﬁg#&hrg%hl
t her apeut i ¢ a&j@anch .t cnrgtifl ki dceliuigseomnlt ugiabersibldi¢lh prevent
and/ or treatdﬁyyayidéﬁfectively. As the non-drug therapy, for exanple,
surgery, hyperteénsive chenpt herapy, genetherapy, thernotherapy,

. py
cryot herapy, | aseP&HERLLE iUh PreiRra e riRricants i @5 MAY fi ed and
nore than twpe Keidsioded hemr Myamifl COMUANETON LociiEs, tdELcaapound of

the present invention can be adm ni.ster ta fhe sanme subject

si mul t aneous!SFSATH Horifbifa 2% ecroa]rsjlecfft‘fag]' a%’g'rﬁ%a," anti cancer agent (e.g.,
chenot herapeuti c dgerdxsamprerinel herefeecdb e agamesx;s Ort A& Iaiy 0y

oA gl 1! oL LY o Ay gt sy o o
conbi nati on @w@nnigiaho ffx b c MY RIToORNe grldEse nvention exhibits
excel | ent  antiyaRE8fpRAY 100 AKAN IR IR, ama HSIyRIfy BgAto1idonef f ect
can be enhancéd by using it L. .

As examples of preferable disintegrating agents,
there may be mentioned, for example, starch,
cérboxymethyl cellulose, carboxymethyl cellulose
calcium, crosslinked carmellose sodium, and
carboxymethyl starch sodium. )

As examples of preferable solvents, there may be
mentioned, for example, water for injection, alcohol;
propylene glycol, macrogol, sesame oil, and corn oil.

As examples of preferable dissolution aids, there
may be mentioned, for example, polyethyleéne glycol, '
propylene glycol, D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium
carbonate, and sodium citrate.

As examples of preferable suspending agents,
there may be mentioned, for example, surfactants such
as stearyltriethanolamine, sodium lauryl sulfate,
laurylaminopropionic acid, lecithin, benzalkonium
chloride, benzetonium chloride, and monostearic
glycerol; and hydrophilic polymers such as polyvinyl
alcohol, polyvinylpyrrolidone, carboxymethyl cellulose
sodium, methyl cellulose, hydroxymethyl cellulose, |
hydroxyethyl cellulose, and hydroxypropyl cellulose.

As examples of preferable isotonizing agents,



In conbination with one or nore of the concomtant drugs nentioned above
(multi-agent coadm nistration).As exanples of said "hornonal therapeutic
agent s, " woergrionay be nentioned fosfestrol, diethylstyl breT/aRi1/02937

chl orotri ani sene, medtoxyprogesterone acetate, negestrol acetate,

chl or madi none acetate, cyproterone ace%ﬁE danazol, allylestrenol,
gestrinone, nepartricin, ral oxifene | oxi fene, | evornel oxifene,
anti-estrogens (e.g., tanoxifen citrate, toremfene citrate), pill

pr epar at i ons,theem maystenaeyen ttiested| atdm rexangiieno@adisinhichlde;idd) RH
agoni sts (e. puserelin, leuprorelin), droloxifene,
egltlostagolgié?h I ny eg{raé?qr sdﬁ%onate aromatase inhibitors (e.g.,

f adrozol e hydr ochlAst |WthqﬂazRﬁ%fera@€r dnf ferex cetaaimay kg ozol e,
formestane), manfdiomiedr Cﬁ&n%}ﬁaﬁn;ﬂle iyt e CLE‘oleﬁ:ﬁ{é MR Ghodpiatiayn de), S
a-reductase inhibitors (e.g., finasteride, epristeride),

adr enocor t | c FSHAFRE P ates . ddEatathaife, predni sol one,

bet anet hasone, trAs’:UBSia[Mﬁl(HEE)of Mﬁ&%{bfdrﬂm:&lg Ay tDr ScHeredd .
abi rat erone) , reti O.Id %s t hat g)tard retinoid netabolism
(e.g., Ilaroi‘}f‘\e)eé‘leé1 ’%?d’tﬁi%’t e“d"oog'bq']elin acetate,
buserel in, | eupr@rsalexa)mm]rees pﬁbf};areaiﬂ:mbms m@maﬁ Stdiake may

" chenot her apeld i Ag9entsy ){‘ar@nceﬁba{a{ﬁ“ ’&roif qlzadllgylaaé 4%

ant i met abol i tes ant agoni st s I CS, plan erl ved

anti cancer a@mowm|wml "aall Aot i r[éleilyéimst' aJtd@lfOéL.rra be

menti oned ni g AGRIFJRSE I adlid,’ QERN 8+ Gid¥Pxi de WO 01/ 77107
PCT/ JP01/ 02937 -32 hydrochl oride, chlorambutyl, cycl ophosphani de,

i f osfami de, t hi ot &2 SXBMIST e PrsHsRLS Antiaxidants. fhang ey
ni nusti ne hydreoadniicdrd ,MAcabredtiniglle , snﬁlﬂzhﬁsarandﬂawd&mm%cld

rani mustine, - estramstl ge . asphat e, sodi um,¢ 1l 8t iyl qnelan g,

conventional method by containing the compound of the
present invention in a ratio of normally 0.1 to 95%
(w/w) to the total amount of the preparation, although
the ratio varies depending on dosage form, method of
administration, carrier, etc. '
And, a combination of (1) administering an
effectivé amount of a compound as claimed in claim 1 or
a salt thereof or a pro-drug thereof to mammals and (2)
1 to 3 selected from the group consisting (i)
administering an effective amount of other anti-cancer
agents to mammals, (ii) administering an effective
amount of hormonal therapeutic agents to mammals and
(iii) non-drug therapy can prevent and/or treat cancer
effectively. As the non-drug therapy, for example,
surgery, hypertensive chemotherapy, genetherapy,
thermotherapy, cryotherapy, laser cauterization,
radiotherapy, etc. are exemplified and more than two
kinds of these may be combined.For example, the
compound of the present invention can be administered
to the same subject simultaneously with hormonal
therapeutic agents, anticancer agent (e.g.,

chemotherapeutic agents, immunotherapeutic agents, or



| onusti ne, streptozocin, pipobroman, etoglucid, carboplatin, cisplatin,
m bopl atin, nedaplatin, oxaliplatin, altretam ne, anbanustine,

di br ospi svan1/7hydr ochl ori de, fotenustine, predninustine, POWiIREPa37

ri bomustin, tenozol om de, treosul phan, trophospham de, zinostatin

sti mal aner, carboquone, adozel esin, cygjenustine, and bizelesin. As
exanpl es of "antinetabolites", there nmay be nentioned nercaptopurine,
6- mer capt opuri ne riboside, thioinosine, nethotrexate, enocitabine,

cytarabine, daygsr dhiate iadHidytatthe ardiivdfivhethyahasdi Fade@rss-RU  drugs
(e.g., fluor A £dA%af WecddtbrAdVdetdl HUME, tHAITRAY QM t abi ne,

emmtefur), am nopterine, |eucovorin calcium tabloid, butocine, folinate
cal cium | eJ& @S r?atcé’"&%llr’(ﬂﬁ}rﬂn Q=i -bi ne, emtefur, fludarabine,
genti t abi ne, hydr gawtaydia it RPORIRICMN, tHY dadss thinveitadd di ne,
m t oguazone; thi.azqphrine,. .and anhanustine, .etc. As ex | es a
Tant [ cancer. SRR cere it AP G Gt X e ey as
actinonycin- @ simplemagentC, idly efifieod wah3 beblemdrancied fbydnedmgritde,
bl eomycin sulkAt S AGRIABAC WA il G SR IAIN cNLAGHLY | de,
doxor ubi cin gydroc oride, aclarubicin "hydrochloride, pirarubicin
hydr ochl ori déirugsi memitdionedh ahayeh| (ilde, - agerndacoadsindts tratdiomr.d/ci n,
sarconycin, eafipiIQRNIde Baild YA N0 HiHrEHR u RN d&ndHid oxant rone
hydrochl ori de, and idarubicin hydrochl oride, etc. As exanpl es of
"pl ant - der i vE@YaRE &gmddongse fostes tihodre dhaFhyd StiPes P et oposi de,
et oposi de phesploaiorriatiidenst ined todypatoeye stidiomies ddetadd f at e, vi-ndesi ne
WO 01/ 77107 PCT/JPOL/,02937 _.-33 | fate.. teni posi,de, paclitaxel, docetaxel,
and vi nor el BISHES tRCE SR taHE L AN TN RER TR SIERO S TSt <
(BRM", thereacetpties mamazoded adilgilesmtidenddr.egeistrinone,
mepartricin, raloxifene, ormeloxifene, levormeloxifene,
anti-estrogens (e.g., tamoxifen citrate, toremifene
citrate), pill preparations, mepitiostane,
testrolactone, aminoglutethimide, LH-RH agonists (e.g.,
goserelin acetate, buserelin, leuprorelin), droloxifene,
epitiostanol, ethinylestradiol sulfonate, aromatase
inhibitors (e.g., fadrozole hydrochloride, anastrozole,
retrozole, exemestane, vorozole, formestane), anti-
androgens (e.g., flutamide, bicartamide, nilutamide), 5
o-reductase inhibitors (e.g., finasteride,
epristeride), adrenocorticohormone drugs (e.g.,
dexamethasone, prednisolone, betamethasone,
triamcinolone), androgen synthesis inhibitors (e.g.,
abiraterone), and retinoid and drugs that retard
retinoid metabolism (e.g., liarozole), etc., and LH-RH
agonists (e.g., goserelin acetate, buserelin,
leuprorelin) are preferable.
As examples of said "chemotherapeutic agents”,
there may be mentioned alkylating agents,
antimetabolites antagonists, anticancer antibiotics,
and plant-derived anticancer agents.
As examples of “"alkylating agents”, there may be

mentioned nitrogen mustard, nitrogen mustard-N-oxide



sizofiran, lentinan, ubeninmex, interferons, interleukins, macrophage

col ony-stimulating factor, granulocyte colony-stinulating factor,

eryt hr opav@vi/m107 | ynphot oxi n, BCG vacci ne, Corynebact eri urCparoron937

| evami sol e, pol ysaccharide K, and procodazole. The "growh factor” in said
"drugs that inhi'bit the activity of g[gﬁth factors or growh factor
receptors", there nay be nentioned any sfibstances that pronote cel
proliferation, which are normally peptides having a nol ecul ar wei ght of
not nore thahy2@cdH0 dtide, iﬁhidhamﬂﬂﬁyxﬁ cydﬁdﬁﬁdsnhdmmﬂd activity at | ow

concentrations.b .0.a rece | ncl udi_n 1 ermal
grow h factorj% %ap"l@d a%gles tt?c? escgat usotfbs't arﬂ‘gcéﬁ‘) ftaH% sart‘glaac‘?lw ty as
it [e.g., EG@USUH@@@QUMMmWSﬂEﬂbIhxﬁﬂu@qLonxgeﬂlmmﬂqbrqnltnkwtances

(p:)ﬁ:ﬁis;slnn?l Eg%mlhaﬂ act g%%b%qﬁ%éc%a\ﬂﬁ%ﬁﬁééf (T |1%r cl)rtﬂ ast glr gwt IhG:‘:act or)

or subst ance®hospdadesispylisvbs ttaiatdvienene lagHnepctdanmus Engt [e. g.

aci di c FGF, h.@'iriu%t&%, %@Esdﬂt@z%dlepcxﬁlgwmf%ﬁuu&@ 10, etc.],
and (4) other cel rom h factors [e. (col ony stimulating factor),
2P0 (o1 ythr o GRBAPARELI.( o IR o HATIPRAR L Hor ASARAE Gttt h 1 ot or )
PDG- (pl at elosdtaideiatdach , graﬁwtﬂaﬁamhm) ,am-Eﬂﬁﬁ&t(JIIfal?,nSi‘Jﬂfﬁ(‘jﬁSI%.ngmFV\lt h faﬁt or
3 HGF (hepat I, tor VEGE vascul.ar endot lLal growt
Fabton ] Ao PORRErE AR 2 e eilstnd s T Whia e 0L %1
ment i oned anyrlrb@trwttam ct@p@lﬂ@omfldg.nd:tmg)sulmnam afmmmham@e.grovxt h

factors, incly ‘ilt'o%gta":c% §t%.ﬁ%9.ta9{er NIE P JudLC e e ddER2) . 1nsulin

receptor-1, ‘insulin receptor-2, I'GF receptor,” FG- receptor-1 or FGF
receptor-2, S¥§teRESLipe. W% DiZPL®EIPGT/ JP01/ 02937 - 34 As exanpl es of

sai d "drugs that inghid¥ampgike actiadtimetfapealiltonmihdRe iy .bd here may be

mentioned Her C%ptolnréd( I[;Eli%a%r%

opd%%ﬁg 6-mercaptopurine riboside,
thioinosine, methotrexate, enocitabine, cytarabine,
cytarabine ocfosfate, ancitabine hydrochloride, 5-FU
drugs (e.g., fluorouracil, tegafur, UFT, doxifluridine,
carmofur, gallocitabine, emmitefur), aminopterine,
leucovorin calcium, tabloid, butocine, folinate calcium,
levofolinate calcium, cladribine, emitefur, fludarabine,
gemcitabinei hydroxycarbamide, pentostatin, piritrexim,
idoxuridine, mitoguazone, thiazophrine, and ambamustine,
etc.

As examples of "anticancer antibiotics”, there
may be mentioned actinomycin-D, actinomycin-C,
mitomycin-C, chromomycin-A3, bleomycin hydrochloride,
bleomycin sulfate, peplomycin sulfate, daunorubicin
hydrochloride, doxorubicin hydrochloride, aclarubicin
hydrochloride, pirarubicin hydrochloride, epirubicin
hydrochloride, neocarzinostatin, mithramycin,
sarcomycin, carzinophilin, mitotane, zorubicin
hydrochloride, mitoxantrone hydrochloride, and
idarubicin hydrochloride, etct

As examples of “"plant-derived anticancer agents”,
there may be mentioned etoposide, etoposide phosphate,

vinblastine sulfate, vincristine sulfate, vindesine



In addition to the aforenentioned drugs, L- asparagi nase, acegl atone,
procar bazi ne hydrochl ori de, protoporphyrin-cobalt conplex salt, nercuric
hemat opompdyt/imesodi um topoi sonerase | inhibitors (e.g.PCTHoPOIGRBGaN,
t opot ecan), topoisonerase Il inhibitors (e.g., sobuzoxane),
differentiation inducers- (e.g., retinoid, vitam n D), angi ogenesis
i nhibitors, a -blockers (e.g., t amsul 68PN hydrochl oride), etc. can be
used. Anong those nentioned above, LH RH agonists (e.g., goserelin
acetate, buserdlfiate) etexiipedidy, pdeelipixel , (ddERtadi poalyd, etc. are
referable. Ip c | lon_of the conmpound of the present invention and
ltohe conbi nat i"(r)!Ln %g;ﬂnk?ﬂ%%’ %ﬁcbresent I nvention, the adm nistration tinme of
t he conpound of tA® g¥amphes i ol esridn” tmiundtheompéwmbic ongeyent i s not

restricted, giphie GAURANLPIHd NP £55808 }]Sﬂé/f’%x%ff ]Qf%%?rﬁ? conbi nation

agent can be admni'stered to an adm njstration subject" t aneously, or
may be adm filAign: WA YherkneXThelneRBkRIYES t he conbi nation

agent my be sietermeshacoishahide [bmoptalalistiog sy ol i cal |y
used, and can be _appropriately se]ected depending on an adm nistration
subj ect  adm FHGFLATHHE (SRAPY o SURLLA LR 9 Tn SREERTAROTS R, The

adm ni strat i diympidet ofin heB@®npatithef dCdreynqbasestiumvieatvan, and t he

conbi nati on of +the e | nventjon i s not rticularly restricted,
and it is su%%éqle%%l%]haqoo{isza%%hﬁ%%ﬁ% %T E%rh% pp’?"e('i:ée)‘%1 Z01%vention and the
conbi nati on agent Thre ‘nditedfactondmmi saidt | &rngExtngt eknlwibsuch

admi ni strati ghLdode. i ¢4 use %lrtﬁﬂmlféw&% 1553 ot l8gdtiGr conpound of the
present invention and the WO01/ /77107 PCI/ JP01/02937 -35 conbi nation agent

are sinul t andREEREFDAuCERPED RAY L& maf Hpnedrapa b oFanPe < Hthat
adm ni st er ed.pfobotE&ell proliferation, which are normally peptides

having a molecular weight of not more than 20,000 that
are capable of exhibiting their activity at low
concentrations by binding to a receptor, including (1)
EGF (epidermal growth factor) or substances possessing
substantially the same activity as it [e.g., EGF,
heregulin (HER2 ligand)], (2) insulin or substances
possessing substantially the same activity as it [e.g.,
insulin, IGF (insulin-like growth factor)-1, IGF-2],
(3) FGF (fibroblast growth factor) or substances
possessing substantially the same activity as it [e.g.,
acidic FGF, basic FGF, KGF (keratinocyte growth factor),
FGF-10, etc.], and (4) other cell growth factors [e.g.,
CSF (colony stimulating factor), EPO (erythropoietin),
IL-2 (interleukin-2), NGF (nerve growth factor)} PDGF
(platelet-derived growth factor), TGFP (transforming
growth factor f), HGF (hepatocyte growth factor), VEGF
(vascular endothelial growth factor)].

As examples of said “growth factor receptors”,
there may be mentioned any receptors capable of binding
to the aforementioned growth factors, including EGF
receptor, heregulin receptor (HER2), insulin receptor-1,

' insulin receptor-z, IGF receptor, FGF receptor-1 or FGF
‘receptor-z, and the like. .



compound of the present invention and the conbination agent are separately
produced to give two kinds of preparations which are adm ni stered

si mul t anaoagl/y7iby the sane administration route. (3) TherPcDopuowaes7of the
present invention and the conbination agent are separately produced to
give two kinds of preparations which are adm nistered by the sane
admnistration route only at the di ff P8Rt ti nes. (4) The conpound of the
, present invention and the conbination agent are separately produced to

give two kinds of zy epamaiansor Wi aiugs it staneth st neld aneously by

the different _adm.nistratian routes._(5) The conpound qof the present

i nventi on anf%%v%vntﬂ%éi?ﬁn%ﬁ A a’rét(%{ﬁr% “t?%gif‘céféfr’t P&tE two

ki nds of preptaatapinin WHERR aretitadiy)ni stered by the different :

adm ni stration route Yorfle differ e, Lidms 40 £xap! 6, the conpound

of the present iﬁ/neﬁatc}(%#laor{g E%eél}:eor‘?b%rfa?tléeon a(éneen(i %uz}’”sp'a m nistered in

this order, @sparadianase.eraediaimne, pifaearbarine Hwbeochdmmidst,r ati on

nmodes are refi &b dpnysi d RO d 1% agent, Heddif-4 esent invention. A
: = .

conbi nation agent "of "the present Invention has low toxicity, and for
exanmpl e, t he ORI R sQigsenttanpigianesinss  dmpivifors
z;bove- ment | Or(%j,.g_ﬁorm:i'iﬁﬁﬂdlfhrﬁr utg;pba-_rél I ctgshl)lm >q-_Qq)b oidduridy 110 a nethod

nown per se,, w.th a r macol ogi.ca allo e carrier to gjve
phar maceut i ca?‘lnvl\'negﬁﬁd’ﬁps[ |a((ﬁ‘rsg of oﬁ%b%?é?vf‘tﬂee),' %f@[:%en(qmm r?é%é‘cers
sugar - coat ed (tealy .et ,retfinmid;oatigchntiablDet,) ,ampoiwd@re s igr aimtigs, toaansdl es
(i ncluding a sgf le), s ' . i nj | ONS, . ppasi t orj_es,
sust ai ned rel Zog's%c]%g%ﬁ;tf “Fhd t aé&sxﬁ%ésufﬁy%tog%ﬁq%ld} f'ele?)déa'dr%a% st%r ed
orally or par@@erally (e.g., local, rectum vein, and the like). An
injection can be aiidy IR ¥hdi¥d fBAR, THURER i Als (@Rput aneous

. o . 2
or intraorgan route, or W) 01/77107 PCT/JPQL/ 02937 = -36- directly to the
| esi on. goserelin acetate, buserelin, leuprorelin), Herceptin

(HER2 antibody), etc. are preferable.

In combination of the compound of the present
invention and the combination agent of the present
invention, the administration time of the compound of
the present invention and the combination agent is not
restricted, and the cémpound of the present invention
or the combination agent can be administered to an
administration subject simultaneously, or may be
administered at different times.' The dosage of the
combination agent may be determined according to the
administration amount clinically used, and can be
appropriately selected depending on an administration
subject, administration route, disease, combination and
the like.

The administration mode of the compound of the
present invention and the combination agent of the
preseﬁt invention is not particularly restricted, and
it is sufficient that the compound of the present
invention and the combination agent are combined in
administration. Examples of such administration mode
include the following methods:

(1) The compound of the present invention and the



As the pharmacol ogically allowable carrier which nmay be used in production

of the conbination agent of the present invention, the sane those for the

above nav@0oMAWN phar maceuti cal conposition of the presenPCTAPM®29370N can

be used. The conpounding ratio of the conpound of the present invention to

t he conbination drug in the conblnatlon agent of the present invention can

be appropriately sel ected dependi ng on S8n admi ni strati on subj ect

adm nistration route, diseases and the |like. For exanple, the content of

t he conmpound bt ica esriit laazxeerﬁlnﬁnﬂahetdiﬁlcyo?rdmidé&l B ejitvedfa t he

pr esent |nvent|o d|ffers ependln on thgkgorn1 prgga&gtion, and
5P v fAdmf86out 0.1 to

usual Iy from® e Aﬂ%}
50% by wei ghtcompfammidhert pﬂm‘ eyrﬁslgnﬁ mmeaimmm F:3155 tﬁlm?@%nﬂqanmﬁgiﬁ based

on the preparg g;tenq:n th% ?%{]:t | ers ccég{;genﬁ SNely tq\{ rhé hg conbination

agent of the Fesent ng on 1 he tormof a
prepar ation, mamqrgs Whl@h mwdmmat@rmn%lwlmr@quslm éfer abl y

from about Qpb tQumed%di n¥&i @it e pr‘?@?“’l‘ﬂl?ychnBBhnﬁbQEt thed to 20%

by wei ght, based on the preparation. The content o tives such as a
carrier and POSSeRkdNVenRtHOn. SR the semiyaation @gend &nt i nvention

differs dege%@mmnyh@ﬁ;dmﬁdaf t davepawit li{gmdsaruot(y d]:‘)élt];:]l{dﬂg fgbOUZI 1
to 99.99% by refera out t 0 ased on
the prepar at i"or: r"f‘fteh dg'gé"é' r?dg ﬁ’é’?z 3%"&’1?51531& YiRént i on
and the conblqmaiyl @t diheg GErEE egepdr dtisles. pl(epaft'hd cempeuhdveifythéhe sane
contents may He %ICEPE%Q; éﬂﬁl%%e B R nGA e a%re'% quegd, by a met hod

known per se“usua use preparation process exanpl e, the
conpound of ﬁ@@aﬁw@ém Pmd@lﬂeﬁ?l?@? gEE 1ol kirgis7 of preparations

which are administered simultaneously by the different
administration routes. (5) The compound of the present
invention and the combination agent are separately
produced to give two kinds of preparations which are
administered by the different administration routes
only at different times (for example, the compound of
the present invention and the combination agent are
administered in this order, or in the reverse order).
After here, These administration modes are referred to
as the combination agent of the present invention.

A combination agent of the present invention has
low toxicity, and for'example, the compound of the
present invention or (and) the above-mentioned
combination drug can be mixed, according to a method
known per se, with a pharmacologically allowable
carrier to give pharmaceutical compositions, for
example, tablets (including a sugar-coated tablet,
film-coated tablet), powders, granules, capsules
(including a soft capsule), solutions, injections,
suppositories, sustained release agents and the like
which can be safely administered orally or parenterally
(e.g., local, rectum, vein, and the like). An
injection can be administered by intravenous,

intramuscular, subcutaneous or intraorgan route, or



invention and the conbination drug can be nade into an aqueous injection
together with a dispersing agent (e.g., Tween 80 (manufactured by Atlas
Powder, WM& 01/HT@ 60 (nmanufactured by N kko Chem cal s), ppCyertipesie

gl ycol, carboxynet hyl cel | ul ose, sodi um al gi nate,

hydr oxypr opyl net hyl cel | ul ose', dextrin %nd the like), a stabilizer (e.qg.,
ascorbic acid, sodiumpyrosulfite, and°Phe like), a surfactant (e.g.,

Pol ysorbate 80, macrogol and the like), a solubilizer (e.g., glycerin,

et hanol and tdle:ddﬂg@ ta the fidsign 9., phosphoric acid and al kali netal
salt thereof, CItI‘IC |d and aI al i, t al | t_thereof andth i ke), an
i sot oni zi ng agent 2§ & RIS iiii {hn?ﬁﬁ%ﬁ Fhe %@mnltol,
sorbitol, gl mayse)eamtd&le.ri ik ducet iainh rceﬁgtﬂl&t aronfleimpt iomyalyeaxcth|lef i ¢ aci d,
sodi um hydro \ oxybenzoat e,
benzoi ¢ aci d)%h%rrg?%dﬁ é}r%@tlrog‘p’ Iq'rh:e?gsrb onézeeljiqj ﬁ?? Ab qethe like),
a dlssoIV|ngMﬁyﬂﬂoqﬁﬂgphanmﬂﬂﬁuqﬂqﬂﬂﬂqquOSﬂiﬂanQﬁathﬁjnﬂﬂsﬁnme), a

di ssol ution gifdrdifi®n cdd HW s 9l ycol , sucrose and the like), a soothing
agent (e.g., glucose, benzyl alcohol and the like), and the like, or can

be di ssol ved, suspEIEPMROWNAING faddo i9f &R FAMRAWQi9L sihe as ol i ve
oiLI seﬁarre qiﬂesecfﬁi tleive&ﬂqtbrplﬂo &flﬂ(’jfbddhlﬂlnaﬂi’!ﬁbﬂ hzlacdg kifn Ofhep di S|SO| ULI on
aid such as pr y.CO ed into an oi in ect|on n the
e of a- pr CSTPAALL FoAdant Ok, e, ha SR, A AR e RO 6 g

| act ose, sucrappaoprsitedredly am:lddmd |deqa)endau£g s:mtaagraadmrrgxsaigmiilc(re g.,
starch, cal cidyp garbony mﬁflsdcxta&% eafsdése gha tid &G gum

Ar abi c, carboxyﬁ%t Ice ulose, V|ny pyrr
hydr oxpr opyl cel | uIF(%é exannle ﬂh%@onf@ﬂmmﬂ che C(Qéﬂlgwnd A thmgnesi um
stearate, DRI SRR HLARI 1@%@%&61%&151@) aehi Iex lddee, for

exanpl e, can be added to the canpound o present invention or the

conbi nat i on ®E§F S de dSVE T ¥ %ﬁ?ﬂ%ﬂﬁﬂeqﬁéﬂ% L/ Ferm of a
preparation, and usually from about 0.01 to 100% by

—

weight, preferably £rom about 0.1 to 50% by weight,
further preferably from about 0.5 to 20% by weight,
based on the preparation.

The content of the combination drug in the
combination agent of the present invention differs
depending on the form of a preparation, and usually
from about 0.01 to 100% by weight, preferably from
about 0.1 to 50% by weight, further preferabiy from
about 0.5 to 20% by weight, based on the preparation.

The content of additives such as a carrier and
the like in the combination agent of the present
invention differs depending on the form of a
preparation, and usually from about 1 to 99.99% by
weight, preferably from about 10 to 90% by weight,
based on the preparation.

In the case when the compound of the present
invention and the combination drug are separately
prepared respectively, the same contents may be adopted.

These preparations can be produced by a method
known per se usually used in a preparation précess.'

For example, the compound of the present



-38 a nethod known per se, and the m xture can be conpression-nolded, then
I f desirable, the nolder product can be coated by a nethod known per se
for the waopoaer of masking of taste, enteric property orPCOUPEMRIITLY, tO
obtain a preparation for oral admnistration. As this coating agent, for
exanpl e, hydroxypropyl net hyl cel | ul ose, ?Lhylcellulose,

hydr oxynet hyl cel | ul ose, hydroxypropylce? ul ose, pol yoxyet hyl ene gl ycol,
Tween 80, Pluronic F68, «cellulose acetate phthal ate,

hydr oxypr opy |imstemticel lanc sehep hrtdwet iatast Lorh ydrug yoret e eeldeulios® sirear at e

succi nat e, I Y
manuf act ur edléqlg{e%%%] m(j%ﬂ pI gmdf%tqféld Vﬁq{ry a{ogdlo %ﬁq’%o t ani um
di oxi de, et. ) earﬁ} it Wé]qameﬁoca(mag@ﬁmrem@y ré’fté@@r é?tqwﬂ@ﬁ'oﬂjﬁirnalﬁco

adm ni strati gp NakERPLAa by e r&i&ﬁ%%w)epyﬂy&hﬁ%@ sust ai ned
rel ease preparatlon For exanple, in the case of - supp05|tory, t he

conmpound of W%s&ﬂrh%mqrﬁfﬁ%‘{lﬁéeooﬁrﬂ%&% iMaff can be nmade

into an oil ywdﬁﬂmﬁm{emzylcs@mlﬂ@sei @edtrgu GrilppRsiliNeg) ,accor di ng
to a met hod per seraAsthe su tra used int

above- rrentlor?e(? & 149 - 1 (?rsc ld’é‘é POt fatty acids
[e.g., cacao and ttdre IMMikiedbsa $ur(ﬁmhﬂrant(lergi by’d);ymuae:d\moel DE) ,

etc.], integﬁﬁgtgg I atit. ured by
Dynani te Nove ol %tn%pq;ﬂe LE e et ab e oﬁll’%{eqj g(% Ml I rn ‘soy bean
oil, cotton eddemodi Ianahd:hehélmﬁelde) a dwf fere (8.6 .amqsipimic amid her, as

the aqueous SRSENIAAL htAXaMle thdt@afe! ene HMelha RNKRMIENe 9' ycol
are listed, and _as the aqueous gel substrate, for exanple, natural guns,

cel | ul ose defeafad wadt ihapediol wik £headrikele &0 d-sod'(ﬂ%rng &% the 1i ke
are listed. Az.idhg abeMemehliodierk s yeitaissatn PbataadeMannitol,

sorbitol, glucose and the like), a pH regulator (e.g.,
hydrochloric acid, sodium hydroxide and the like), a
preservative (e.g., ethyl p-oxybenzoate, benzoic acid,
methylparaben, propylparaben, benzyl alcohol and the
like), a dissolving agent (e.g., conc. glycerin,
meglumine and the like), a dissolution aid (e.g;,
propylene glycol, sucrose and the like), a soothing
agent (e.g., glucose, benzyl alcohol and the like), and
the like, or can be dissolved, suspended or emulsified
in a vegetable oil such as olive oil, sesame o0il,
cotton seed oil, corn oil and the like or a dissolution
aid such as propylene glycol and molded into an oily
injection.

In the case of a preparation for oral
administration, an excipient (e.g., lactose, sucrose,
starch and the like), a disintegrating agent (e.g.,
starch, calcium carbonate and the like), a binder (e.g.,
starch, gum Arabic, carboxymethylcellulose,
polyvinylpyrrolidone, hydroxpropylcellulose and the
like), a lubricant (e.g., talc, magnesium stearate,
polyethylene glycol 6000 and the like) and the like,
for example, can be added to the compound of the

present invention or the combination drug, according to



WO 01/77107 PCT/JP01/ 02937 -39 sustained release m crocapsul es and the
like, are listed. For obtaining a sustained rel ease m crocapsule, a

nmet hod kioow1l/pap7 se can be adopted, and for exanple, it PeT/prEfoeyabl y

nol ded into a sustained rel ease preparation shown in the follow ng [2]
before admnistration. A conmpound of t_gg_present I nvention is preferably .
nol ded into an oral adm nistration prepdafPation such as a solid preparation
(e.g., powder, granule, tablet, capsule) and the like, or nolded into a
rectum adm rd stgtdtddrkipwapapet sy, s e anistippasidat Yoe Particul arly, an

oral adm ni st I.oNn reparation i ref erabl e.. .The combj ion drug can e
made i nto theéog@(jrve&ﬁr%%{;tr?ogln%e d rtaigerf)ol‘ragm c?esplernacﬁ lneg’ oﬁmt Ao KId of the dr ug.

[1] An inj ecthmpduwdit tdan denpmakedby e neEvehtknowrepewrsorf dahehe
conbi nati on ahg,9n | fhereofandddi @ ' el ease
preparation %&%uoi ck re easﬁ(ﬁdpﬁ_{ekpare{a\s?clr on eol} %le 0 o%n%iﬁg’frrthe pr esent
i nventi on or dHeRidddihattorrRiraig amreRagadian oer t9dkof,, [3] a

flﬁbl i nguali tamiaiits;_trra{ﬂntdr?ﬁrms G&ﬁh@kfphr&&gigr abbﬂ&da%&t e%;nbti%,c?gpoung of

e presen i nvention or cormhi nati on drug, and preparation er eof ,

will be descH ’?@WY%F%X%%%];F“{%' 1Shck gt $reparation thereof

An i nj ecti on ydapatyect thy el Mgy, heimanmaoisy 1l cdlidieogy,.esent i nvention

or the conbi ngt.i r into ter i referahl.e. This i ection nay be
ggﬁﬁgﬂﬁ%§ léhet%?%%é%k)ﬁ%é) [ﬂlurﬁ$1c ﬂég

allowed to €enzoa YAt cylate.;""The injection is obtained
by di ssol vi ngallalasenpmetaid phitdhgdadsent i nvention or the conbination’

above- mont | ol B e PR aci . for exampl e,
salts of al k&Yadnaszvethylcellulose stearate succinate, Eudoragit
(methacrylic acid* acrylic acid copolymer, manufactured

by Rohm, DE), pigment (e.g., iron oxide red, titanium
dioxide, et.) and the like can be used. The

preparation for oral administration may be any of a

dquick release preparation and a sustained release
preparation.

For example, in the case of a suppository, the
'compound of the present invention and the combination
drug can be made into an oily or agueous solid,
semisolid or liquid suppository according to a method
known per ser. As the oily subsfrate used in the
above-mentioned composition, for example, glycerides of
higher fatty acids [e.g., cacao butter, Witebsols
(manufactured by Dynamite Novel, DE), etc.],
intermediate grade fatty acids [e.g., Myglyols
(manufactured by Dynamite Novel, DE), etc.], or
vegetable oils (e.g., sesame o0il, soy bean oil, cotton
seed o0il and the like), and the like are listed.
Further, as the aqueous substrate, for example,
polyethylene glycols, propylene glycol are listed, and
as the aqueous gel substrate, for example, natural gums,
cellulose derivatives, vinyl polymers, acrylic acid
polymers and the like are listed.

As the above-mentioned sustained release agent,



such as sodium potassiumand the |ike, salts of WO 01/ 77107 PCT/JPOL/ 02937
-40 al kaline earth nmetals such as cal cium magnesium and the |ike,

ammoni umve@bt/g710megl um ne salts, organic acid salts suchrapJer®eesrhanol
and the like, etc. are listed. The concentration of the conpound of the
present invention or the conbination drug in an injectionis fromO0.5 to
50 wv% preferably fromabout 3 to 20" #v% The concentration of a
benzoate salt or/and salicylate salt is fromO0.5 to 50 wv% preferably

froml |3 to 28 suyﬁ&’@n_dmml@gy@]w@tdapﬁlé&enm ec&@b | t1 i e editd qmbst&ﬂ.d! fj ives
usual ly used in an, injection, for st abilizer (ascarbic acid,
sodi um pyrosul fi tg’:orar?g) 3P Ing ;s a*:r%[ﬂefdac’:t%ﬁas(%dﬁ%‘?‘%ﬁﬁsé’ . 8racr ogol
and the |ikejgtheods dneir mmer segloareraen, adﬁmamb,l andl fde didegle, aitbuffer

(phosphoric q_cg g)r%q_.%xadl onj]?g{d ﬁpéan 4 gﬁ.{selg é:llt [ & sae((:l d and al kal i

metal salt ther oni Z1 ng age sodi um chl ori de,
pot assi um clEnRpaRationd aﬂwn |1Ke)th°a i sewrigiond Zlgdrsfore

(hydr oxypr opyamBtiidicaldigpse, dextrin), a pH regul ator (hydrochl oric
acid, sodium hydroxide and the like), a preservative (ethyl x%léenzoate

benzoic acid and #hEompauRd of dihe ARASRE e dar 199|qu¢1 gl uni ne
and the |ikemol@ed S9outdnodrild a(d&rﬁmémng:lw@epamaﬁ%@m dde like),

a soothing a ent ucose, hen al cohol d the |i the |ike, can
be appropri (:'%Jo @3: Of’%e(?e gatddlfiq arE? ’B’éﬁ‘)e'ra I-{gled:drrpounded in
a proportion aasgmﬂley) tamﬂj the dnike ,njoacnicdried t:Lnt~3:> aduwadtageous t hat pH of

an injection 'd?rﬁ S eTelel i lleTH I dpf e%rg& i 1?s'uo[f1r era g[)orsg_?o%g to 8.0 by

addition of a reg uIator I Nj eC|on_|sota|n )l ving t he
conpound of tﬂ?@tﬁ-@@@mlﬂ'nmtqnﬁi @ Admipd sdaradiieat |mfrepamargcuhd5f

desirabl e, aphezeaiiaeand/ or asalicylate,

The combination drug can e made into the above-
mentioned drug form depending on the kind of the drug.

[1] An injection of the compound of the present
invention or the combination drug, and preparation
thereof, [2] a sustained release preparation or quick
release preparation of the compound of the present
invention or the combination drug, and preparation
thereof, [3] a sublingual, buccal or intraoral quick
integrating agent of the compound of the present
invention or the combination drug, and preparation
thereof, will be described below specifically.

[1] Injection and preparétion thereof

An injection prepared by dissolving the compound
of the present invention or the combination drug into
water is preferable. This injection may be allowed to
contain a benzoate and/or salicylate.

The injection is obtained by dissolving the
compound of the present invention or the combination
drug, and if desirable, a benzoate -and/or salicylaté,
into water.

As the above-mentioned salts of benzoic acid and
salicylic acid, for example, salts of alkali metals

such as sodium, potassium and the like, salts of



and if necessary, the above-nentioned additives into water. These may be
di ssolved in any order, and can be WO 01/ 77107 PCT/JPQOLl/ 02937 -41
appropri &¥@by7dbpssol ved in the same manner as in a convehRCT/aPEI02988t hod of
produci ng an injection. An aqueous solution for injection my be

advant ageously be heated, alternativelyygfor exanple, filter
sterilization, high pressure heat sterilization and the |like can be
conducted in the sane manner as for a usual injection, to provide an

i nj ection. |tl@line apeih aplouks t913gh @6 RAkGUI sgragiesium and nj ect i on
i s subj ected mﬂ&préﬁ@ﬁﬁme@éuétGﬂéd,m@iﬂ@rb@ité%f@a&%%m S to

30 m nutes. Further, preparation endowed with an antibacter] al property
of a sol uti orfdidy® eﬁ‘%‘&‘ 5 rdRsihaneh anhithe tie beetGeER BigpFedaration
which is divided m asitdn et fsh rof timd a:dm;smsnd [@f Shstphaesht el ease
preparation ar |ck rel egse preparati n reparation thereof A

sust ai ned rel é‘asé"tﬂ'r 2hatat %oeh ($°§" rbaf%é]rcgblderu%ﬁ% T SRRy, 15 1

desirabl e, bymeoatl.fg o rAlivels:, qoreeravigy tﬂ’lsom(ntpmlch ofo t1e wiesent

i nvention or .It}nee o(thgH Q:fhcgf’% vgé& d{% f@eﬂ;/%ﬁgr exé%mgg-

I nsol ubl e substance pol ymer an
sust ai ned r els@dde %éﬂ?ﬂﬂatQ-&n Forsbrulve :acpﬁerﬁ@ta?b]ty dirat Hriee 20
admi ni strati gfywper day type is preferable. As the water-insol uble
substance used in_a film ent, there are listed, for exanple, cellulose

ethers such as etifiitcé IR?T AT | ¥R ThE RRESRPY HERYRELON cel | ul ose
esters such mlcmﬂwdmamﬂatm aisd cial lad Qaﬁ_lecwm o éxdhpge, ld ke,

pol yvi nyl esty uch as nyI etat V|n utyrat nd t he

like, acryli c S'Ld‘/Z%:[ acSP ::?BC Qa% opsoqw ‘?v?sﬁ t% Gte

copol yners, étlﬂ@()yetah;slurﬁmﬁmm y(IPactJersnnbmeiOmylmamtm ysaid elim&ri noal kyl
like), a solubilizer (glycerin, ethanol and the like),

a buffer (phosphoric acid and alkali metal salt thereof,
citric acid and alkali metal salt thereof, and the
like), an isotonizing agent (sodium chloride, potassium
chloride, and the like), a dispersing agent
(hydroxypropylmethylcellulose, dextrin), a pH regulator
(hydrochloric acid, éodium hydroxide and the like), a
preservative (ethyl p-oxybenzoate, benzoic acid and the
like), a dissolving agent (conc. glycerin, meglumine
and the like), a dissolution aid (propylene glycol,
sucrose and the like), a soothing agent (glucose,
benzyl aléohol and the like), and the like, can be
appropriately compounded. These additives are
generally compounded in a proportion usually used in an
injection. .

It is advantageous that pH of an injection is
controlled from 2 to 12, preferably from 2.5 to 8.0 by

" addition of a pH regulator.

An injection is obtained by dissolving the
compound of the present invention or the combination
drug and if desirable, a benzoate and/o; a -salicylate,
and if necessary, the above-mentioned additives into

water. These may be dissolved in any order, and can be

i



met hacryl ate copol yners, polyacrylib acid, polynmethacrylic acid,

nmet hacrylic acid al kyl am de copol yners, poly(nmethyl nethacrylate),

pol ynmet haxo yi/atie7 WO 01/ 77107 PCT/ JPOL/ 02937 -42 pol ynet hatopdiandde,

am noal kyl nethacryalte copol yners, poly(mnmethacrylic anhydride), glycidyl
nmet hacryl ate copolymer, particularly, ggrylic acid-based polyners such as
Eudoragits (Rhnom Farma) such as Eudoragit RS- 100, RL-100, RS-30D, RL-30D,
RL- PO RS-PO (ethyl acr aatenethyl met hacryal tetrimethyl chloride

met hacr yal t e ARRIARFAAIRAY cBivighieed  1Eudhs sfmne NRLIBYD dethyg

met hacr yal teQidiWerﬁ.Glrdﬂé‘lt SHY Y 'imodiiiithd N 14K cﬂ%rﬂened oil's such as

har dened castor oil (e.g., Lovery wax_ (Freunt) and the |like), waxes such

as carnauba wax, z‘)“ht"’l@%ﬂﬁ% L £ ISR iRRBRE the i ke,
pol ygl ycerin écﬁi&rytaﬁgﬁécﬂiﬂy ael Hewerdd KealtAsridieivvm} | adde fednpms, pol yners

having an a c dissoci.ati ro nd. _show n H .dependent swell are
preferabl e, %%gﬁﬁﬁ #%ﬁ#giéﬁ tﬁ}iﬁnﬂﬁ %ﬁﬁglf T 22T ons such
as in st orracramhd:liearlgéce m Ibm@orrdumlﬁd aln rigg cmsnesmdnm ias st |
intestine and dﬁag,_e Ty and' atk)e\&&ﬁ\g 1 gipen (?‘.L!I'?CI}I a pol yner having an

acidic dissociatin swell, cross-Ilinkable
pol yacrylic acid c]gbmaﬂré?% agl}@ﬂ%@vgequﬁ hatnre, aqlmltﬁ)rmlm 940, 941,

974P, 980, 1z andiddiadd ke smﬂﬁié&@@%@'ﬂmgkﬁﬂ RO Inear bophi | (1 ast
two are manuf actured by BF good ri c H bi swako 103 104 105, 304 (all

are manuf act Z35C, fort g fo ARdMimEteSke, are
listed. The film a-'gﬁmw.ezsech |pr@pm1aimeﬁxdcﬁ&aﬁ8ﬁtrpra&par ation may further

e . on! SR G S e IR e SHBEL A0S, O
pul [ ul an, dexaducesd ksa:l ithedt alt adagi st e1smadd atshea. nﬁémrqmjlcysanﬁlmri des
having a hydrXghjide O fministered multiple-times.

[2] Sustained release preparation or quick
release preparation, and preparation thereof

A sustained release preparation is preferable
which is obtained, if desirable, by coating a nucleus
containing the compound of the present invention or the
combination drug with a f£ilm agent such as a water-
insoluble substance, swellable polymer and the iike.
For example, a sustained release preparation for oral
administration of once administration per day type is
preferable.

As the water-insoluble substance used in a f£ilm
agent, there are listéd, for example, cellulose ethers
such as ethylcellulose, butylcellulose ad the like,
cellulose esters such as cellulose stearate, cellulose
propioﬁate and the 1like, polyvinyl esters such as

. polyvinyl acetate, polyvinyl butyrate and the like,
acrylic acid/methacrylic acid copolymers, methyl
methacrylate copolymers, ethoxyethyl
methacrylate/cinnamoethyl methacryalte/aminoalkyl
methacrylate copolymers, polyacrylic acid,
polymethacrylic acid, methacrylic acid alkylamide
copolymers, poly(methyl methacrylate), polymethacrylate,



car boxyal kyl group such as hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, carboxynet hyl cel |l ul ose sodium and the |ike,
nmet hyl ceW@bo%a97 pol yvi nyl pyrrol i done, pol yvinyl al cohol pPCpaboiseesyl ene WO
01/ 77107 PCT/JPOL/ 02937 -43- glycol and the |ike. The content of a

wat er -i nsol ubl e substance in the film.ggent of a sustained rel ease
preparation is from about 30 to 90% (W w), preferably fromabout 35 to 80%
(Www), further preferably fromabout 40 to 75% (w w), the content of a
swel | abl e polRPieMmethagmhanisia. aminoaddurl WebhaghyedenoPalydatiout 3 to

15‘? (w &v}] Eﬁﬁ)lyf(lxﬂdﬁhrﬁgﬁrﬁllrm)érﬁ##dﬂlﬁied)cOﬁl%ﬁtﬁrlhy%ﬂﬁ’dﬁYl%t%JESt ?nfe
and in ich cas t he content of a hydr i stance in the film
agent is abomﬁo%g‘%“ﬁﬁ'w)p t pr@fcé:ryglﬁ aé’dtﬂi% ad; PRISMSHSN) , furt her
preferably fauh amtﬂucfonargﬁ@/o((mm Falimes) %u(cakl va)s |E1di<m31gast Ry wei ght

based on a fijlyp aggnt n‘ggﬁs n [ ai lggﬂw ng a sol vent
(e.g., water, qao’ o 1 coho sédsl)l.}cﬁ%ﬁ;sﬁrir)e’t Eg"nga r\{)fanol(é’ he like) from
a film agenta@ﬁaltﬁeohme'thYﬁem@@bﬁ&lrMédltﬁe'l eatmephrbachatooideé s produced by

preparing a pugheis-eatal Bin%gnéuﬂ'aé'ﬂﬂﬁaéo?éﬁ%%h:f)' eﬂudQ?:Eth fygen, coating
the resulted nucleus with a film agent solution prepared by heat-solving a

wat er i nsol uto® 4&&%@%@8%141@&1*@ pSFPH&raﬁﬁﬂlﬁﬁé FPREL¥MeTYy di ssol vi ng
% d} Spers; ngmdlt the ais@d Veldrdenbd %’ﬁwrsgidlpras)fhdll&‘elrféf o"a(yﬁo&lf | rulr:lgt drug
e formof nucl eus _containin to Wi il m agen
(hereinafter n(es&’mst RS (Y5t 3‘\ Y é"'dlqedz a4'1"|'§<cel)e'u aHeS ot H&s
particul arl y cagstaubet ehx, a&ad:w efcairdaly lyceirion restieans pas:afﬁﬂmchnmt o]
particles gr. AN Wh n us i s conposed
A3, éﬁﬂ}é_ﬁﬁeg &R i@ ga{i'\é % ‘it‘shk%

of granules or fine e ‘average parti si ze ereof is
As the swellable polymer, polymers having an

acidic dissociating group and showing pH dependent
swell are preferable, and polymers manifesting small
swelling in acidic regions such as in stomach and large
swelling in neutral regions. such as in small intestine
and large intestine are preferable.

As 'such a polymer having an acidic dissociating
group and showing pH dependent swell, cross-linkable
polyacrylic acid copolymers such as, for example,
Carbomer 934P, 940, 941, 974P, 980, 1342 and the like,
polycarbophil, calcium polycarbophil (last two are
manufactured by BF good rich), Hibiswako 103, 104, 105,
304 (all are manufactured by Wako Purechemical Co.,
Ltd.), and the like, are listed.

The f£ilm agent used in a sustained release
preparation may further contain a hydrophilic substance.

As the hydrophilic substance, for example,
polysaccharides which may contain a‘sulfate group such
as pullulan, dextrin, alkali metal alginate and the
like, polysaccharides having a hydroxyalkyl group or
darboxyalkyl group such as hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose
sodium and the 1like, methylcellulose,

polyvinylpyrrolidone, polyvinyl alcohol, polyethylene



preferably fromabout 150 to 2000 Ftm further preferably, from about 500
to 1400 Mmn Preparation of the nucleus can be effected by a wusual

producti ovoaethoed. For exanple, a suitable excipient, biPRdi/mpp1AQENIL,

i ntegrating agent, lubricant, stabilizer and the like are mxed into a
drug, and the WO 01/ 77107 PCT/JPOL/ 029353_-44 m xture is subjected to a wet
extrusion granulating nethod, fluidized bed granulating nethod or the

li ke, to prepare a nucl eus. The content of drugs in a nucleus is from
about 0.5 t @yl @wnd the diideably from about 5.0 to 80% (ww), further

preferably from aheid cHhicht! ¥ VRterAS A IE KBS tHRE aimaghd n the

nucl eus, for xanple sacchari des, s%fh g sucrose, |actose, mannitol

gl ucose and M AgeNts O &h SUS S859 ARERRTAEAL i IR phat e, .
corn starch amduthed ite WY qwo;d p&mwdﬁlmfmwsih&idﬂ I’BS aﬁj lagegpose, corn

starch are ref ra the al |.cohol ,
hydroxypropyR 5I ull%lolgghA%ol %race!ﬁg t{r)?cola)% po y4iP| % p°yrr “f)d’one

Pl ur oni ¢ F68,thgummotvtaivitc 0@@ @twerilaekﬂ@r o lyaret tiwe findee ajraitusiedio As t he

di si ntegrating.a 1R t gl al c (ECG505),
crosscar nel os@g) sggﬁﬁ% ‘( % )3' crosgﬂ | (fhyeogl yg\./% ?\t Sfl)rroFﬂg]o
(Crosspovi doféi [BgREt "@Gb§ﬁqﬁhﬁnn$qﬁ%W%kﬁpMﬂé%QRﬂﬂlHQxﬁyqﬁquqg and the
like are usecandAmnwlmcd@edr PR IR loH %SQ)ydﬂlﬁﬂl\i\d.lw| pyrrolidone,

| Ubr i cant - and REEGRER M5 S Eo Ao RIS, I8 BRI A AV Haifedi i <t car at
and i nor gani @maeh&btl]yera&xdutarSe tesad3 (andr)as ﬂdlﬁ:liaﬂa_rpmﬁramqj yet hyl ene
005! o0, LU ot e AAIE KR 47 e B BHERS bR YL
are used. weight based on a f£ilm agent composition which 1s
obtained by removing a solvent (e.g., water, lower
alcohols such as methanol, ethanol and the like) from a
film agent solution.
The sustained release preparation is produced by
preparing a nucleus containing a drugs as exemplified
below, then, coating the resulted nucleus with a film
agent solution prepared by heat-solving a water-
insoluble substance, swellable polymer and the like or
by dissolving or dispersing it in a solvent.:
I. Preparation of nucleus containing drug
The form of nucleus containing.a drug to be
coated with a film agent (hereinafter, sometimes simplg
referred to as nucleus) is not particularly restricted,
and preferably, the nucleus is formed into particles
such as a granule or fine particle.
When the nucleus is composed of granules or fine
particles, the average particle size thereof is
preferably from about 150 to 2000 um, further
preferably, from about 500 to 1400 pm.
Preparation of the nucleus can be effected by a
usual production method. For example, a suitable
excipient, binding agent, integrating agent, lubricant,
stabilizer and the like are mixed into a drug, and the



A nucl eus can al so be prepared by, in addition to the above-nentioned, for
exanple, a rolling granulation nethod in which a drug or a m xture of a
drug wit iwa@n1/788ti pi ent, |ubricant and the |like is added poTAPw@meesx®8e onto
an inert carrier particle which is the core of the nucleus while spraying
a binder dissolved in a suitable sol ve%%_such, as water, |ower alcohol
(e.g., nethanol, WO 01/77107 PCT/JPOLl/ 02937 -45 ethanol and the |like) and
the like, a pan coating nethod, a fluidized bed coating nmethod or a nelt
granul ati ng Mek¥igrre AsS t9ieb Jerked cte rd areppxigpeion ggranybapleg t hose made

of sucrose, |RHiRse, Sl@idihed BISIGAdNEa LG UhOBEoa VEXEeEn&ay0e, used, and
the average particle size thereof 1s preferably fromabout 100 dun to

1500 tm For PIERATR & WUPLEHd a fil magent contained in a nucl eus,
the surface of therhsicdenisenByobed e ebh AV fillcBels Ol £CEioe AYSwE . As the

protective a g exanpl e, t ahave- ment'i gned drophil ic substances,
wat er - i nsol u(Ez)q(-:"en:’t stl?ogsa%c V%){g)rfd R Gfl?é}l}gl%rg%e .O‘Nsrg/téle %ré}é%ect I ve agent,
preferably pdwethylBmthgyqotefermatulypdwsmcthaut dds tavior @ hwdr oxyal kyl
group or carboxy Vi r D, S py ef

hydr oxypr opyl net hy %eﬁlrfegl ose %\%‘yhiﬂ}%i%?%p{;&@g%%%%%u% ef?jrse. The
protective afsamPlfny sasivhanides sialnig iswgrosei daciade amannitol c

acid, citric AGidbsesWid Nitke aGikb, TdHBIdE, a&\/«\}ﬁﬁbtaﬁﬁié caCihigyy, the like,
and lubricants such as talc and the |Iike. en the protective agent is
used, the co&afyumyRiRFPhaLs r SAMEbGRECh b okheyhke 5 greusasty from
about 1 to 1Q%dny Vihenf Urddvestairiefmy add M1 dTowe Aheditn Zstdc8%Aav W), based
on the nuclegﬁb'ﬂu% rotective agent can be coated by a usual coating

met hod, and pemefrl ca eI‘y, the protective agent can be coated, for exanple,
by a fluidized bedsddte rigpndest hdihr peranwbd i e ketirodl andcdhwel | i ke.

hydroxypropyl cellulose, polyethylene glycol, polyvinyl
pyrrolidone, Pluronic F68, gum Arabic, gelatin, starch
and the like are used. As the disintegrating agent,
for example, carboxymethylcelulose calcium (ECG505),
crosscarmelose sodium (Ac-Di-Sol), crosslinked
polyvinylpyrrolidone (Crosspovidone), lower
substitution hydroxypropylcellulose (L-HPC) and the
like are used. Among them, hydroxypropylcellulose,
polyvinylpyrrolidone, lower substitution
hydroxypropylcellulose are preferable. As the
lubricant and coagulation inhibitor, for example, talc,
magnesium stearate and inorganic salts thereof are used,
and as the lubricant, polyethylene glycol and the like
are used. As the stabilizer, acids such as tartaric
acid, citric acid, succinic acid, fumaric acid, maleic
acid and the like, are used.

A nucleus can also be prepared by, in addition to
the above-mentioned, for example, a rolling granulation
method in which a drug or a mixture of a drug with an
excipient, lubricant and the like is added portionwise
onto an inert carrier particle which is the core of the
nucleus while spraying a binder dissolved in a suitable

solvent such as water, lower alcohol (e.g., methanol,



1. Coating of nucleus with filmagent A nucleus obtained in the
above-nentioned step | is coated with a filmagent solution obtained by
heat - solWO®Ag7tihe above- menti oned wat er-i nsol ubl e subst anB€T/JRM®2937

pH dependent swel | abl e pol yner, and a hydrophilic substance, or by

di ssolving or dispersing themin a solLygnt, to give a sustained rel ease
preparation. As the nmethod for coating a nucleus with a film WD 01/77107
PCT/ JPOL/ 02937 . -46 agent solution, for exanple, a spray coating method and
the |ike are9thansd angk Wenmdddia) Gnd dhie lgker miRaN iGRa1iMd e subst ance,

swel | abl e plcﬂnwmlrloda,ndldlﬁadﬁmmad bl sdaaniary me][t@g idimagrt: solution is 4
appropri ate y se te SQ ntents _of these co nts_in acoate
film are thé “5H%Hﬁton?§ngge FBEFLCCATERST RAE &SE?V §°%nount of
a filmagent e:&nfgm dhmsge rbhdeo dai)%\icn#o@e praafterssh)| s tfamm, about 5 to 50%
(ww, furt f.er apl 0,.359 d,Qn a' nucleus
(not includi %chg_r %ilﬁélaean%l}rﬁu%% p’rg"{ élvcea?il Qe(vl\“[{%@d %}Sﬁe Solvent in a
filmagent s@vetdage bPeattdclsr size dmm# sidl \narefexzabliye firoed adasrie or in
adm xture theyeoh toh 1509 @@s€ of use in adm xture, the mixing ratio of

water to an organic solvent (water/organic solvent: by vvelng: ht) can be
varied in the rand®d [SeRaCating A3 e fEdi® Fgesvh adpast 30% The

organi c sol @nta uﬁ;dl@usoartmecwu&rﬂa;cer@&t rdned emdqrem@ #ad ved coditewol ves a
wat er - i nsol ubI substa and for exagﬁ e wg %I cohol s guch as met hyl
ol enPB yF

al cohol , et hyf caol?dﬁ S5 S8R ¢ AVEoREP™ENdTPRe | ke,
| ower al kaneampich &&ea@mnyu}maniﬂdned|Hyﬂraphﬂ3mutsuﬂstanad§cwoform

nmet hyl ene chl“%r&; % hy%l q_ | |;1§]% A dsedng I%% co)&ﬁerg I QUESS al gghol s are

preferable a § sopropy are particularly
preferabl e. \meerprom@tavm mﬁné.omrwiteaamm podiyethylene glycol,

and polysaccharides having a hydroxyalkyl group or
carboxyalkyl group are used, more preferably,
hydroxypropylmethylcellulose and
hydroxypropyplcellulose are use. The protective agent
may contain, as astabilizer, acids such as tartaric
acid, citric acid, succinic acid, fumaric acid, maleic
acid and the like, and lubricants such as talc and the
like. When the protective agent is used, the coating
amount is from about 1 to 15% (w/w), preferably from
about 1 to 10% (w/w), further preferably from about 2
to 8% (W/W); based on the nucleus.

The protective agent can be coated by a usual
coating method, and specifically, the protective agent
can be coated, for example, by a fluidized bed coating
method, pan coating method and the like.

IT. Coating of nucleus with film agent

A nucleus obtained in the above-mentioned step I
is coated with a film agent solution obtained by heat-
solving the above-mentioned water-insoluble substance
and pH-dependent swellable polymer, and a hydrophilic
substance, or by dissolving or dispersing them in a
solvent, to give a sustained release preparation.

As the method for coating a nucleus with a film



organi c solvent are preferably used as a solvent for a filmagent. In this
case, if necessary, an acid such as tartaric acid, citric acid, succinic
acid, fuwve@eobr771atid, maleic acid and the |ike may al so beraddend/ 2970 a
filmagent solution for stabilizing the filmagent solution. An operation
of coating by spray coating can be ef[;g;ed by a usual coating nethod, and
specifically, it can be effected by spray-coating a filmagent WO 01/ 77107
PCT/ JPOL/ 02937 -47 solution onto a nucleus by a fluidized bed coating

met hod, pan caEritngaietthiooh arbit hexdnKe , |an dgray case;ing fmetdoessary, tal c,

titani um oxi dg, ”Bﬁ{ées‘z}f%?ﬂﬂé‘t e, calciumstearate, |ight anhydrous

silicic acid and may al so be added as a lubricant, and glycerin
fatty ester, harddiha camagigidan natia g anwatﬁnrlnsnﬁqblqucohol steary

al cohol and tsfaﬂaéﬂafreéwaysv@élslcada% gt A% R AR Z6lc fldland&pat i ng

with a filmagent, |if necessary, an "antistatic agent such as talc and the
like may be nf @dfll'Fhé‘Qﬁﬂtcl@"r e I SRRATARGH FeleieH %ol ut i on,

SESple_nil ;)n Oajndl BSitre &'mh%diﬂ:é Id@)tlﬁséqidmbox{éiafilﬁi & didded tmblnet gndh
the like). Oa an en suc asanlnjectlonan t he
like are uséd® a é‘ﬁrﬁ)}acsl ﬁoé’fq%’&b“i'e TORREHH Y Y el ease

pr eparati on, usual'llh,e am)tlrrg)ramnunt iof addiitlinorademtanisacirone ahnq:mnent

et oo ¢ ated Bk QAL IR AR UGB SATE A e 10t he

production fiel her ei breviated as exci
preparation efxmt@eéntprafmhlsr rfatonp @tiaudulartioy I5Est(mi/ot)ed Qﬂﬁﬂﬂ dimg it is

an  exci pi enty QdIRRYd | (hdtS 8 AUANY RAEH P P AN hrotet @Ml e, as
the exi pi ent forvﬁn oral solid preparation, |actose, starch corn starch

crystalline a%M%l-ose (Acevil PH101, manufactured by Asabhi Cheni cal
I ndustry Co., LtdaAs amd tSedvdrite)in ROVEIEIm Hi#dt solution, water or

an organic solvent can be used alone or in admixture
thereof. 1In the case of use in admixture, the mixing
ratio of water to an organic solvent (water/organic
solvent: by weight) can be varied in the range from 1 t
100%, and preferably from 1 to about 30%. The organic
solvent is not particularly restricted providing it
dissolves a water-insoluble substance, and for example,
lower algohols such as methyl alcohol, ethyl alicohol,
isopropyl alcohol, n-butyl alcohol and the like, lower
alkanone such as acetone and the like, acetonitrile,
chloroform, methylene chloride and the like are used.
Among them, lower alcohols are preferable, and ethyl
alcohol and isopropyl alcohol are particularly
preferable. Water, and a mixture of water with an
organic solvent are preferably used as a solvent for a
£film agent. In this case, if necessary, an acid such
as tartaric acid, citric acid, succinic acid, fumaric
acid, maleic acid and the like may also be added into a
film agent solution for stabilizing the film agent
solution.

An operation of coating by sbray coating can be
effected by a usual coating method, and specifically,
it can be effected by spray-coating a film agent



granul ated sugar, mannitol, light anhydrous silicic acid, magnesium
carbonate, calciumcarbonate, L- cysteine and the |like are |isted, and

pr ef er ablwQ ovora? starch and nmannitol and the |ike are |iBCEAPOITRESe

exci pients can be used alone or in conbination of two or nore. The content
of the excipient is, for exanple, from ?bout 4.5 t0 99.4 wWw¥ preferably
fromabout 20 to 98.5 w w4 further pr'é erably fromabout 30 to 97 w w¥
based on the total anpunt of the quick release preparation. WO 01/77107
PCT/ JPOL/ 029&61ut4:|%>nﬂ¢ellubora gﬁicwusatﬂ?‘ligﬂln?itd]i&éﬂéibﬁﬁ Il 28Ry A E)r eparation
can be appropri,ately sel ect in t ran rom.gbout _0.5 to 95%,
preferably f%@rﬁ%é)@dulpaf tcgagﬁ%g Br}frs{gjd)‘ﬁr?q}e%échteo{%ﬁ{edmaﬁt %&Lst ﬁ’gs&ui ck

rel ease prepdfamesessatiyen tidle quiidianigime asel dw e prrgrie oiim ssteeamatad, solid
preparation, J.t I ai RS, aqlqg,i ' t b VL - t.i.oned
conponent s, gaégizlﬁpiéﬁ%égggg{eﬂngﬁagaﬂgﬂ;nt. gﬂoﬁﬁ ssqﬁlnjtéggcrgatq%n(g EIeafg;m{]enﬂtr?&t her e
are used, foldikexaayl @lseabsoadaachdsd [lyhisicad ciand (HOGS0Mn

manuf act ur ed gay tG0tle@ie rYadHdtne £ 'QRSA MRI0S & SRAIHYN dif1fagxanpl e,

Acti sol, manufacfured by Asahi Chemi cal @ Industry Co., Ltd.), crosspovidone
(for exanpl eCetEH ALGREOR:, SHEARY: If‘-)yh,e [ovs bkt Uti%n

hydr oxypr opylagdddulags @ pImutiactagred by Shin-Etsu Chemcal Co., Ltd.),

car boxynet hyl st ar g‘%tgmnuf %c.t ur ed

by t.sut ani_.Ka u K. K
car boxymet hyl st ar G PR SR fa&%%'eglanﬁﬁl%%ﬁﬁdf%aﬁdﬁ/o) ,
partially aamtisdattiar agepRCSudhm@ms duther euhdythes dhikeCirary el milxedlist ry
sl ntooraie g, 1 SRS SRR MR nd AR
swel |'i ng, ol s tﬁ@na §Nﬁ@ﬁﬂsﬂﬂﬂﬂM§ﬂﬂ¥ﬁiQﬁfaﬁﬁiﬁh@ihﬁﬁﬁ%ﬂ@?n501id
constituting (phetivalesupiand aaped RINicheL AR USedal 208A8s and
di'sintegrati %%r%%%g&%lcaage%%suss%%halaosn%.norinijrclection and the like are
used, and oral agents are preferable.
The gquick release preparation, usually, may
contain, in addition to an active component drug, also
carriers, additives and excipients conventionally used
in the production field (hereinafter, sometimes
abbreviated as excipient). The preparation excipient
used is not particularly restricted providing it is an
excipient ordinarily used as a preparation excipient.
For example, as the exipienf for an oral solid
preparation, lactose, starch, corn starch, crystalline
cellulose (Acevil PH101l, manufactured by Asahi Chemical
Industry Co;, Ltd., and the like), powder sugar,
granulated sugar, mannitol, light anhydrous silicic
acid, magnesium carbonate, calcium carbonate, L-
cysteine and the like are listed, and preferably, corn
starch and mannitol and the like are listed. These
excipients can be used alone or in combination of two
or more. The content of the excipient is, for example,
from about 4.5 to 99.4 w/w%, preferably from about 20
to 98.5 w/w%, further preferably from about 30 to 97
w/w%, based on the total amount of the quick release
preparation.



conmbi nation of two or nore. The anount of the disintegrating agent used is
appropriately selected depending on the kind and conpoundi ng anount of a
drug usedQodzadgn of rel easing property, and the |ike, ardr/Jewaro2eganpl e,
fromabout 0.05 to 30 ww¥g preferably fromabout 0.5 to 15 w w4 based on
the total amount of the quick releasi ng agent. Wen the quick rel ease
preparation is an oral solid preparati ﬁ it may further contain, in
addition to the above-nentioned conposition, if desired, ‘additives
conventional in satia wmmt’atcbiorts dzASg sixu:htk\/@@ﬂ&ﬁ]:ﬁél@ﬁ'éJPOU 02937 -49
an additive, there are S for exa BUcLose,

gel ati n, gumpE z})oaraq:l e an tﬁ%ﬁﬁﬁ toesi %eSJgerct &E)r%by c%l’f?ﬂ%
hydroxypropylﬁmrrhﬁhmiﬂlmlﬁ)slm Qﬁ%bm@ﬁm@lmeﬁrmﬂo@mut 1 to 60%

pol ybi nyl pyr r ' ricant (e.g.,

pol yet hyl ene %éyiig% ntg{g;éjneﬁhuar#%&%%&at%y Eﬂ?c%d#fqgght an%%/%)rous silicic
acid (for e%&ﬁQQ¥aﬁk9Qsll (Ni ppon Aerosil)), a surfactant (e.g. ani oni c

surfactants such gmePdiREN Qh M%j@é@e%ﬁgﬁitiéﬂgqs n&I{II@f&I: surfactants

such as pol yoxyet hyI ene faity acid ester and oxyeth ne sorbitan
Tatty atid A BRARARIR o RN Sn RS i AT P | (Re) . a

col oring agertthe( eahgnve-txﬁnmnhfd rtg)mr&iﬂe&[ts Ceell sSITEd irtmgmﬂegred
titani um oxi da o1 rﬂ bokl a\{:hn%) r%%):. sarg)éasan t%pp%t |a;r|en entf (re. g.,

sweetening a arom-an or bent pr Ss&FVAri VE-  wetti ng
agent, anti steaianmleﬁgemarmmmYIMllﬂnsetmxalcwtﬁkc%-t@&ﬁ.l izer; an
organi ¢ aci dn%fﬁ{faﬁ:ﬁ:&ﬂé A (‘Go@g&&.@ Ya&i&l{l ) a %s%éﬂ&s@%&hﬂjﬂm” ¢

ma a a

acid and the al so be ove- nent | oned

hydr oxypr opy! &1 @Wl%lww%@@wtw 36| ARANY | GetaHone and
the |ike are mig®iEploo Usatkd e drd sdpdel @Rtd NEdeRaaip e, can be
pr epared by,

Colicone CL, manufactured by BASF), lower substitution
hydroxypropylcellulose (manufagtured by Shin-Etsu
Chemical Co., Ltd.), carboxymethylstarch (manufactured
by Matsutani Kagaku K.K.), carboxymethylstarch sodium
(Exprotab, manufactured by Kimura Sangyo), partially
o-nized starch (PCS, manufactured by Asahi Chemical
Industry Co., Ltd.), and the like are used, and for
example, those which disintegrate a granule by
adsorbing water in contact with water, causing swelling,
or making a channelrbetween an effective ingredient
constituting the nucleus and an excipient, can be used.
These disintegrating agents can be used alone or in
combination of two or more. The amount of the
disintegrating agent used is appropriately selected
depending on the kind and compounding amount of a drug
used, design of releasing property, and the like, and
for example, from about 0.05 to 30 w/w%, preferably
from about 0.5 to 15 w/w%, based on the total amount of
the quick releasing agent.

When the quick release preparation is an oral
solid preparation, it may further contéin, in addition
to the above-mentioned composition, if desired,

additives conventional in solid preparations. As such



based on a usual technol ogy of producing preparations, mxing the

above- nenti oned conponents, and if necessary, further kneading the

m xt ure, vaadymabding it. The above-nentioned m xing i s chOURIIAANTY
general ly used nethods, for exanple, m xing, kneading and the |iKke.
Specifically, when a quick rel ease prepggation is fornmed, for exanple,
into a particle, it can be prepared, acCording to the sane neans as in the
above- nentioned nmethod for preparing a nucleus of a sustained release
preparation, dw addditnigre hethrmorpamntwsads) rfipm exempliecala driamdmat or

uni versal knead ( ur i di zed bed

gr anul at or Fg%sgm% %%MH%W%% manu#actured by Pul ek),
and the |i ke methsrcedidilans ndrydnexasannleald wloga, extrusi on granul ation
rethod, 1 UitheaRaoac Sanibil L IRIRAG Ahiidi Tndnylia Rhigidied qui ck

rel easi ng pr epar atlon and sust al ned rel easin preparation may

t hensel ves m@PdYRIRYI BIRFAIGAORS, R aht F5% taéldad-'ﬁ%plr%kﬁ)evl N

t oget her wit hnwxepﬂra:t i @n ge,xcigajlqmmj,amhé gﬁyddg_l mepiEyiainel v, byban

ordi nary met t y mnls red si t.aneous]y or may be
adni ni st er ed |ch? ég‘r% r‘éé%l e"a"tg rr?”sstrg Wq r’?tcé‘r‘i/ (IfO Tor they may
be t hensel vesxaagdd, ntaenma]or(allgpmp@reatqu)e @ ,sunffaarhdre, (fd.ne ,

particle, tal)at,, cansyle and dhedke)s ﬁ%rm,f%\(myﬁ%ﬂ%t%r@mm&%aramn

together with preparation excipients an al so be
per ni ssi bl e tiide t ROpiand erfiaatangsamicds as mmxmhm@r@ and filled

in the sane ey adid R WEERS pA. :&@Jkﬁ}léﬂé fQranaln adpy stration.
[ 3] Subli ngui al buccal or int raoral uick di SI nt.e ratl n agent and
prepar at i on @5d%e 5P te&HRHFR=NEtHY, R G P ved &t egrati ng

agents nmay behz SﬁJkieo) Jree pulaidiony sghtaq d.a0l ettaaj‘ldzdllhﬂ::dnd«matﬂ:reﬂray be an
oral nucosa ram ﬁ“ezﬂﬁ£{”%éﬂéé'ﬁéd, titanium oxide, riboflavins),

if necessary, an appetizing agent (e.g., sweetening

agent, arom and the like), an adsorbent, preservative,

wetting agent, antistatic agent, and the like. Further,

as the stabilizer, an organic acid such as tartaric

acid, citric acid, succinic acid, fumaric acid and the

like may also be added.

As the above-mentioned binder,
hydroxypropylcellulose, polyethylene glycol and
polyvinylpyrrolidone and the like are preferably used.

The quick releasing reparation can be prepared by,
based on a usual technology of producing preparations,
mixing the above-mentioned components, and if necessary,
further kneading the mixture, and molding it. The
above-mentioned mixing is conducted by generally used
methods, for example, mixing, kneading and the like.
Specifically,’when a quick release preparation is
formed, for example, into a particle, it can be
prepared, according to the same means as in the above-
mentioned method for preparing a nucleus of a sustained
release preparation, by mixing the components using a
vertical granulator, universal kneader (manufactured by
Hata Tekkosho)}, f£luidized bed granulator FD-5S



As the sublinguial, buccal or intraoral quick, disintegrating agent, a
preparation containing the conpound of the present invention or the
conbi nat ivo@01/dney and an excipient is preferable. It nmay BOMIRI102934] SO
auxiliary agents such as a |ubricant, isotonizing agent, hydrophilic
carrier, water-dispersible polyner, §B|Iizer and the like. Further, for
easy absorption and increase in in vivb use efficiency, (3-cyclodextrin
or (3-cyclodextrin derivatives (e.g., hydroxypropyl-(3- cyclodextrin and
the |ike) andntadmfladimmesl eyt Fulek) cantdithed . 1ikse 1 hisheab,ovesasbrpsdt ionge d

exci pi ent, | I Vst ' cel | ul ose,
WO OE/ 77107 %m%qﬁos&eg\#ﬁ r@ﬁ[}l&&ho Si)us SI 1%6&"% "g%%ﬂ and the |ike
are |isted. fﬂy%dd@q%mﬁdamanqmm mﬁtshcéhrait@ thealiken stearate, talc,
col loi dal silica afhd %ﬂam@rﬁld@tf&e@mu %ﬁé P&+ @ by s a@RONESi um

stearate and coI | oi dal silica are preferable. the isotoni zi ng agent
sodi um chl oriEEaifesk R&LeaTiRg REEPFRATHTIMaY% )i thamselvas guad

sacchar ose, glmﬁberpnbduﬂifs’i NGhddee dritke ﬁﬁudﬁ§t@br@fﬂ£éﬁﬁy cularly,

i tol bl th d hi | | 1 hyd hi |
e Lol ' B S e U e o

pol yvi nyl pyr rsrelpai:cate,ly,l giyc aan lypitiowsry sudtihnid, etieh, sidy ddec aci d,

di cal ci um phogpfial and
particularly, cr yst écﬁ I ne cgr[qquc{)sgﬁ%tl% ad}dfr&aﬁ'eﬂ cr Warﬁélﬂnegeg Tl ose and
the |ike) isqombfigadylon ats anm@damr@rstdﬁ@pérrsulmf@wwm e nay g. gum

tragacanth, 3AGiHRMH v HRROSIEHIYHe Al 'iﬁte%fare(ﬁ&i (Sl um
al ginate), cellul gse derivatives (e. nmet hyl cél | ul ose,

car boxynet hy 9@ os & 1R \RATAF s - &%qtul SERSYARI AR, ptspyhidea ) ul ose,
hydr oxypr opy loretadec Glntd @fR) orgal drebarsii®nm Iddder stiach, pol yacrylic

aci ds (e'g"ﬂ%gﬂg%alﬁdn excipients and the like. It may also be

permissible that they are made into granules or fine
particles, and filled in the same capsule to be used as
a preparation for oral administration.

[3] Sublinguial, buccal or intraoral quick
disintegrating agent and preparation thereof

Sublinguial, buccai or intraoral quick
disintegrating agents may be a solid preparation such
as tablet and the like, or may be an oral mucosa
membrane patch (£ilm). |

As the sublinguial, buccal or intraoral quick
disintegrating agent, a preparation containing the
compound of the present invention or the combination
drug and an excipient is preferable. It may contain
also auxiliary agents such as a lubricant, isotonizing
agent, hydrophilic carrier, water-dispersible polymer,
stabilizer and the like. Further, for easy absorption
and increase in in vivo use efficiency, P-cyclodextrin
or B-cyclodextrin derivatives (e.g., hydroxypropyl-f-
cyclodextrin and the like) and the like may also be
contained.

As the above-mentioned excipient, lactose,

sucrose, D-mannitol, starch, crystalline cellulose,



pol ynmet hacyl i c acid, polyvinyl alcohol, ~plyethylene glycol,

pol yvi nyl pyrrolicone, polycarbofil, ascorbate palmtates and the like are
i sted, awaor/myar oxypropyl net hyl cel | ul ose, pol yacrylic acpdr/Jralogidiat e,

gel atin, carboxynethyl cellul ose, polyvinylpyrrolidone, polyethylene glycol
and the like are preferable. Particularly, hydroxypropyl nethylcellul ose
is preferable. As the stabilizer, cysf@ine, thiosorbitol, tartaric acid,
citric acid, sodium carbonate, ascorbic acid, glycine, sodiumsulfite and
the |ike are liightednmdtowpardilcidiar lacididnd ctiaei tiknhms coidtied aci d are
pr ef er abl e. he1§%§5%1 ui al . buccal ar |ntraorq! qugﬁlt [ 77107

k MO 0
PCT/ JPOL/ 029 RS a1 S SRR S SRS Dy YR HE 1 he

conpound of thed qpr exddtoiidale mtiilldreapranchechmoribikeataen lidtegl arechdan exci pi ent
by a net hod Q4N r thar. i ' |4 J such as
a lubricant li’r‘]il soto?)%azlﬁL j ggﬁﬂ, u?dr%;ﬁ%ﬁﬁtgeagarrﬁir icgdrifﬁdlv\%%r-ﬁgﬁs%azrsi bl e
pol ymer, st alsine paiefeg@bdis-nglagéhe, isoheaigingg aggaitt,, spdsmy vati ve and

the like may dpf orfigeed g1l sbladid)se D1 11 | id@pr@ly qui ck
di sintegrating agent i s obtained by m xing the above- nentioned conponents

si mul t aneous PO PS&r SRS e dlACeTiTen WiRG &d e Helkf s&tfi e to
t abl et - maki ngistelali rgd pEatigEaslns. nfeamitdyiaiiyd ngreidtadilles Rardness, it

ol vent such™ B AL ETAAoh S EA 1 el S MR s PSR ¢ er
the tablet mudngsproaysdslldime afeldulidse netdivigiethdlosterials are
dried, 10 ODIRIRAPRAANE pdiinkifi} GRSE A1 dBdl N JHY & _menbr ane
patch (film, the conpound”of "the preésent inventiormr or the conbination
drug and t he SdBdFdcmdeiidon&d ldgricr 2cdidbp sl ym iphasPhadiesf er abl vy,
hydr oxypr opylz@aldithd$Rrbonate and the like are listed, and

particularly, crystalline cellulose (e.g., fine

crystalline qellulose and the like) is preferable. As

the water-dispersible polymer, gums (e.g., gum

tragacanth, acacia gum, cyamoposis gum), alginates

(e.g., sodium alginate), cellulose derivatives (e.g.,

methylcellulose, carboxymethylcellulose,

hydroxymethylcellulose, hydroxypropylcellulose,

hydroxypropylmethylcellulose), gelatin, water-soluble

starch, polyacrylic acids (e.g., Carbomer), '

polymethacylic acid, polyvinyl alcohol, 'plyethylene

glycol, polyvinylpyrrolicone, polycarbofil, ascorbate

palmitates and the like are listed, and

hydroxypropylmethylcellulose, polyacrylic acid,

alginate, gelatin, carboxymethylcellulose,

polyvinylpyrrolidone, polyethylene glycol and the like

are preferable. Particularly,

hydroxypropylmethylcellulose is preferable. As the

stabilizer, cysteine, thiosorbitol, tartaric acid,

citric acid, sodium carbonate, ascorbic acid, glycine,

sodium sulfite and the like are listed, and

particularly, citric acid and ascorbic acid are

preferable.

The sublinguial, buccal or intraoral quick



hydr oxypr opyl net hyl cel | ul ose), excipient and the like are dissolved in a
sol vent such as water and the like, and the resulted solution is cast, to
give a fiwewr/7R0Tt her, additives such as a plasticizer, spabpiIPi10937

ant i oxi dant, pr eservatlve coloring agent, buffer, sweetening agent and
the like may al so be added. For | mpart 29 suitable elasticity to the film
gl ycol s such as polyethylene glycol, pyl ene glycol and the like may be
cont ai ned, or for enhancing adhesi on of the film to an intraoral nucosa
menbrane | | nidhigs iret dyrataidive dgemt pedry ross ﬁ:ﬁ)@qed)cﬂyyomms; | thecar bopol ) may

al so be contcad"&fo% dr})é %e aqsltel négm% ains‘p chn | ﬁ?urg onrbt he

non- adhesi ve surtace, spread o uni orm ¥ Kness pre eraqﬁ}oabout 10 to
1000 mi cron) dJS}Jgirara%)rﬂn cxdipienbdy @Gltetstmth Kfoetrorpest azke. and the |i ke |,

then, the WORQLIAELO7 F%C-Heg:q;a{]‘rﬁ?e% auxﬁaﬁfi}m%dsé}gtr d_géﬂegs to forma film

It may be advantageous that t hus Tormed room tenperature
or under heatuQﬁﬂfﬁﬂH'|%ﬁQ¥Qﬂ¥R%?QUQQ?n§%;hYﬂ?ﬁﬂh#%#Qﬂﬂ%?##ﬁ#aoral -qui ck

di sintegrati m&t@g@ﬁspéﬁﬁm@r 1ymsé1ed ssaiuﬂlmlek SERdEAld Mhdipse  agents

conposed of a netvvork bo conpri sin oynd of the esent
i nventi on or SRS ESBHAIhAIBH - ARFe ]g‘f‘ﬂfjav‘?/vﬁ @Eﬁ Sr-diffusible
carrier whi atixesi.i na?hb tsubtlliagaatrpobnd:caﬂ olre 1p|teaethJ qmamd on or

conbi nati on %%nt%ﬁéﬂ&%{%rﬂ)-;m 5 e bwpgl;r[b(f%ﬁ %J&aé ned b subl i mati ng

a solvent from 0si tion cof utlon pr epared by
di ssol vi ng t mendagmesdhcasfpanen s esigntl ianeudlon ar athea tﬂomsbl nation drug

in a suitabl g selMent. fHed SUURIAARY ecﬁmtum?réiomoc%ﬂl&@ ik

i ntraoral qU|ck d|5|n rating ‘agent contains a matrix orn1ng:§§%nt and a
secondary comsditki e&ad?rtqscﬁﬁ“%% FRE 6’8#§éﬁﬁé}goﬁut1ﬁéb&reesent i nvention

or the conbi mﬁﬂdmasty,ugt mel 18 de tfamiBddingd oA h oY et td i gle
are moistened by using a solvent such as water, alcohol
and the like if desired before and after the tablet
making process, and after the molding, the materials
are dried, to obtain a product.

In the case of molding into a mucosa membrane
patch (film), the compound of the present invention or
the combination drug and the above-mentioned water-
dispersible polymer (preferably, hydroxypropylcellulose,
hydroxypropylmethylcellulose), excipient and the like
are dissolved in a solvent such as water and the like,
and the resulted solution is cast, to give a £ilm.
Further, additives such as a plasticiéer, stabilizer,
antioxidant, preservative, coloring agent, buffer,
sweetening agent and the like may also be added. For
imparting suitable elasticity to the f£ilm, glycols such
as polyethylene glydol, propylene glycol and the like
may be contained, or for enhancing adhesion of the f£ilm
to an intraoral mucosa membrane lining, a bio-adhesive
polymer (e.g., polycarbofii, carbopol) may also be
contained. In the casting, a solution is poured on the
non-adhesive surface, spread to uniform thickness
(preferably, about 10 to 1000 micron) by an application
tool such as a doctor blade and the like , then, the



ani mal proteins or vegetable proteins such as gelatins, dextrins and,
soybean, wheat and psyllium seed protein and the |ike; rubber substances
such as gueORrabi c, guar gum agar, Xxathane gum and the | P&EJP01/02937

pol ysacchari des; al ginic acids; carboxynethylcellul oses; carageenans;
dextrans; pectines; systhetic polyners_such as polyvinylpyrrolidone and
the |like; substances derived froma gépgfin-gun1Arabic conpl ex, and the

i ke. Further, saccharides such as mannitol, dextrose, | actose,

gal act ose, trgﬂmﬁﬂxnheﬁgidfmediﬂ&afdamﬂacflﬁﬁpchQrmegsb@uch as cyclodextrin

and the |iKke; anlc S uch as so hosphat e, sodi um chloride
and al uni numasq"fa} LA %’?et 1 %fﬁ"heéj %ﬂ"gslgh ‘%Jr?gd A% FR car bon
atons such asegipeoi ata:,rd_-ozalmﬂme hdaia.spm"nhtawl; doith divgmutaardac. acid, L WO
01/ 77107 PCT/ JPOL/ C - | ne, L-
phenyl al ani ne andﬂgﬁQ§? Q% are cont%yé%éﬁgaiégéﬁégéﬁké{ﬁk?éﬁéééﬁg'

form ng agentagedth Hhenetarsddarat splkidl \adisk (ﬂcm slpgeefore

solidificati gientcbdfdRed 3¢ (P HE thibAg BV ay BWorlri P &e i N addition to
a surfactant, or may_ be present while a surfact ant bei n “ﬁ?eleXCI uded. The

matrix form riPORGEH of cFJ“% PRI i Ve M BU i S e A et
ijn¥]§nt i gn or ddﬁ“iﬂ_; Lcaemd raagf.valfeldwgtumtfé her %wﬁm%usmmﬂ%ﬁ n
i ffused condi.t.ign,. in-addition.to formatjo the matrix
conposi tion NEFS 3’06'1 Sithes oﬁ?daqﬂf S nf qﬁh % BEESeRr 55 ‘%}’gﬁ%
ant i oxi dant, andthxnatlonrdnugmnanyaﬂyatedcombnsngeayemk prchstroIIing
agent, flav | et eni t agent and
e sul t r%, ity @%}}1vérﬁ9%££§ 1:%[ | st ed-L red,

the like. As t co oring “agent ere are bl ack and
yel | ow iron GampResitdmp qopsgticuha ofuch sl B3R EERATSA BWD & C Red 40

and the |ikeigyyihagigirat Bonfgdind@st B b sdr@mMilvhiGfon or the

combination drug in a suitable solvent.

It is preferable that the composition of an
intraoral quick disintegrating agent contains a matrix
forming agent and a secondary component, in addition to
the compound of the present invention or the
combination drug.

Examples of the matrix forming agent include
animal proteins or vegetable proteins such as gelatins,

" dextrins and, soybean, wheat and psyllium seed protein
and the like; rubber substances such as gum Arabic,
guar gum, agar, xathane gum and the like;
polysaccharides; alginic acids;
carboxymethylcelluloses; carageenans; dextrans;
pectines; systhetic polymers such as
polyvinylpyrrolidone and the like; substances derived
from a gelatin-gum Arabic complex, and the like.
Further, saccharides such as mannitol, dextrose,
lactose, galactose, trehalose and the like; cyclic
saccharides such as cyclodextrin and the like;
inorganic salts such as sodium phosphate, sodium
chloride and aluminum silicate and the like; amino
acids having 2 to 12 carbon atoms such as glycine, L-

alanine, L-asparatic acid, L-glutamic acid, L-



the suitable flavoring agent include mnt, raspberry, licorice, orange,

| enron, grape fruit, caranel, vanilla, cherry, grape flavor and

conbi nat ivome1/ther eof . Exanpl es of the suitable pH control PCVgPE®@eysy | ncl ude
citric acid, tartaric acid, phosphoric acid, hydrochloric acid and naleic
acid. Exanples of the sui tabl e sweetenl g agent include aspartane,

acesul fane K and thaumatin and the Ii ké Exanpl es of the suitable food
tast e maski ng agent include sodi um bi carbonate, ion exchange resin,

cycl odext ri n-hyoir iy el oo dutidsg L ewctsns beit Lleudsistances and

m cr ocapsul a;@—ijexﬁ%ﬂrﬁmé‘ea%&-h&é”fﬂgé até]pél &g}pﬁﬁﬂ@?t he conpound of the
' or t r

present inve I nat 1 ug i h an anoun usual 'y from about
0.1 to 50% by wei dte QF areralRy the oratmbutfgrming agepby ol ghe, and

preferabl e arghtfSRRAERIIPNS dSULAS P @it IBDtHOoRS subl i ngual
agent, buccal and the |ike) which can dissolve 90% or WO 01/ 77107

PCT/ JPOL/ 029F8PLiHF a3t qThe SHRH0 @S "G Tilffe EOFELRS J9PdNMaTn BSr t he
conbi nat i on (ij’mgse(riﬂ”ltm vied i ion tHd e thertddad @Nger Glay a8 Wrdsdwt 60

m nut es, pref Iy of t to 16 m fera qQf about 2
to 5 ninutes, ae | rﬁl}ratga}cg‘-lalgﬁj rbﬁs?’ﬁ‘frﬂé"bcfea‘?‘i 23&‘& 2’5‘% MWH%h are

di si nt egr at edag/artﬂnamdmetcr argientHin the comgsuontlnf fhefmreddnt of 1 t|0 30
seconds, furthar I f gﬁq{}{j fieL ﬁg@- ' ora
cavity. The content rf(ﬁﬁ% ocv&e“br#erﬁ%%gonrg ;Jilgt% é)c% e vé{glcgln

preparati on iSiSReRfiMon WAT1h,anndidiigm ., lfpraéicbﬂa?b?ly %9 om about 30 to

90% by wei ghtgorhif it tthedmd -y cl odextrin or (3-cyclodextrin
derivative in the _whol eé)reparatl on is fromO to about 30% by wei ght. The

content of the | ubMTHAMHFIHPIRA® A AITFPRIAT (HARMRATD. 01 to
10% by wei ghtsuqir efseralpnedgmmt atoutantt foxidarty, Vsﬁ:l:ghicta'.ﬁhﬁ content of the

Lol 209, 338 hedilldd QY © RUERAAY 'Y, (P BorfiBLa fig A Y
flavorlng agent, sweetening agent, food taste masking
agent and the like. As the suitable coloring agent,
there are listed red, black and yellow iron oxides, and
FD & C dyes such as FD & C Blue 2, FD & C Red 40 and
the like manufactured by Elis and Eberald. Examples of
the suitable flavoring agent include mint, raspberry,
licorice, orange, lemon, grape fruit, caramel, vanilla,
cherry, grape flavor and combinations thereof.

Examples of the suitable pH controlling agent include
citric acid, tartaric acid, phosphoric acid,
hydrochloric acid and maleic acid. Examples of the
suitable sweetening agent include aspartame, acesulfame
K and thaumatin and the like. Examples of the suitable
food taste masking agent include sodium bicarbonate,
ion exchahge resin, cyclodextrin-containing compounds,
adsorbent substances and microcapsulated apomorphine.
The preparation contains the compound of the
present invention or the combination drug in an amount
usually from about 0.1 to 50% by weight, preferably
from about 0.1 to 30% by weight, and preferable are
preparations (such as the abbve-mentioned sublingual

agent, buccal and the like) which can dissolve 90% or



to 70% by weight. The content of the hydrophilic carrier agent in the
whol e preparation is fromabout 0.1 to 50% by weight, preferably, from
about 10wW0Q0B0P®7 by wei ght. The content of the water-di spreBiIRI1I®29330] yrer
in the whole preparation is fromabout 0.1 to 30% by weight, preferably, .
fromabout 10 to 25% by weight. The cog&gnt of the stabilizer in the whole
preparation is fromabout 0.1 to 10% by ight, preferably, fromabout 1
to 5% by weight. The above- nentioned preparation may further contain

addi tives smﬂreastma caimpounyl agienthe spsstent ngnagrenion qr elles vat i ve and

the like, if T O(Sﬁﬁ? esent
I nvention dif ers Jyeorﬂ:ll&nlgldg e |%%§£Eﬂc}g£r%%}h% E ‘?Oéa%gg (g%
wei ght, condialadt JdrTLRg GQmanuteih referably et RPukidhi B sté ation peri od

and the |ikenirandd orm&f@rﬁa%eeﬁefaoawr@f SRS Patd SNin{pdtdd , ahpdy
wei ght: about, 60 k t he, conbl nation agent is WD 01/ 77107 PC’T/JPOl/ 02937

56 adni ni st MG By %ﬁl%¥?ﬁﬁﬁ;%ﬁgzﬂﬁﬁRa¥??ﬁ9Q§)WHEER)Qﬁﬁkg/day
preferably ammr&ébkdubdt%ﬁrghkg./mwang@rﬁpreﬁcerabls/e@&m&, .1 to 100

ny/ kg/ day, par cuI |y to 50 es bout 1.5
to 30 my/ kgl (?d? b[%Eyr r%fag]f L*ich d?‘?p%‘?fh%s'of%('g‘fﬂbé%r ‘gfﬁ‘?rfi‘ n?’?oln or the
conbi nati on draud,0 segspeid iafdier ke oin &Hvenail teaxeltyn. di vi sion a day.

OF course, since qﬂﬁﬁ: %QQ N various
condi tions, annun?lgl%srra er thanclm‘% ove- Hef érgénde agepgrlay soneti nmes
be suffici entthe Mhalieeprepanafiionia f1en ghgite Kbk i TS havweekahte

adm ni st er ed.prHE AN tERIm HBBROEY A 19u% dd;ygv e g8l dbntany val ue
unl ess side effg&ts are problenatlcal The dail osage in terns of the

conbi nati on -FYRAAEX tRIe A By e tatexdtEid |‘3("3F1V Vet Yhsdy wei ght
sensitivity diddler enepafation sithjPadm AdS Msduiat3eon by weight.

The content of the lubricant in the whole preparation
is from about 0.01 to 10% by weight, preferably from
about 1 to 5% by weight. The content of the
isotonizing agent in the whole preparation is frbm
about 0.1 to 90% by weight, preferably, from about 10
.to 70% by weight. The content of the hydrophilic
carrier agent in the whole preparation is from about
0.1 to 50% by weight, preferably, from about 10 to 30%
by weight. The content of the water-dispersible
polymer in the whole preparation is from about 0.1 to
30% by weight, preferably, ffom about 10 to 25% by
weight. The content of the stabilizer in the whole
preparation is from about 0.1 to 10% by weight,
preferably, from about 1 to 5% by weight. The above-
mentioned preparation may further contain additives
such as a coloring agent, sweetening agent,
preservative and the like, if necessary.

The dosage of a combination agent of the present
invention differs depending on the kind of a compound
(I), age, body weight, condition, drug form,
administration method, administration period and the
like, and for example, for one sepsis patient (adult,

body weight: about 60 kg), the combination agent is



period, interval, and nature, pharmacy, kind of the pharnmaceutical
preparation, kind of effective ingredient, and the |ike, and not

particul avoyr/7nestricted, and the amount of a drug is, inP€hePw@agws7of oral
adm nistration for exanple, usually fromabout 0.001 to 2000 ng,
preferably fromabout 0.01 to 500 ng, further preferably fromabout 0.1 to
100 ng, per 1 kg of a mammual and thi s P&- usual |y adm ni stered once to 4-
times in division a day. 'In adm nistration of a nedicine of the present

i gvent ion, t fa@m:lf@msﬁmd aft i@ fuasgnt am\aer&r?w dRadrit etﬁ.(rjdlnitsi er eg after
adm ni strati t 9 inatio r.u r the c I natjon u e
adni ni st er edqgfq%ermg/}(ﬂﬁp%%’s't r%q%%lféowo‘m aJtdrpe "tﬁ)é%%rd?y

i nvention, tivoegipridfeyrabdyy @boacdmonilster ddosimy/kefdyus! y. Wien

adm ni stered ' int . he i Ly i ffers e ig on the
effective iné)%térﬁ(acﬁljtl&d‘fuf o\c{)rﬂmoa'nld%oagrqerrllrll tkr tlaéﬁ' r?est%oc%',eari;ir}rd for

exanpl e,  whembowd loontiina0 org/da/fays ddniterseradd the stompeurst ledd i n WO

01/ 77107 PCT/dROY Q2334 I%Mﬁhf&ﬁ%r&om%éﬁiéd“%angesem invention is
: ; ) 1

adm nistered within tinme range o rom1l mnute to 3 days, preferably from
10 m nutes t &FeFRBFIViRdTe IS Safsy dm timeniifutdiy isgion Ko favaf t er
adm ni strati @f @ourt® ,CHIRIRAHTRN qide) ds5 ReIMlidd etbovaVRit-ilde conpound

of the present invention is__.admnistered first, a _method.in ich the
dgins

conbi nati on QDG G VRS SRR T Wisre FUAHE S O YHafute to 1
day, preferalihe fabewvelthemtnitinesi tdosadeoumay, somrest inpree foey ahlfF ifaiemtl,5
mnutes to 1 ter ) | f o th t resent

i nvention iéﬁlﬁg%glr?%{'i T%lme0 .q{gnrygseé{ g:ftﬂea(r)cgb engtaed%o(r;ln%s (r?%tns‘ld(%%"r?e[{%o S for
exanpl e, the ag@vpiisdeinges-drug whi ch has been fornmed into an oral

adm ni stration prepdl rddht SRAXHS I HnfiGfht iYRlddudicsh H Isetdese of

about-0.001 to 200 ng/ kg, and
any value unless side effects are problematical. The
daily dosage in terms of the combination drug differs
depending on the severity, age, sex, body weight,
sensitivity difference of the subject, administration
period, interval, and nature, pharmacy, kind of the
pharmaceutical preparation, kind of effective
ingredient, and the like, and not particularly
restricted, and the amount of a drug is, in the case of
oral administration for example, usually f£rom about
0.001 to 2000 mg, preferably from about 0.01 to 500 mg,
further preferably from about-0.1 to 100 mg, per 1 kg
of a mammal and this is usually administered once to 4-
times in division a day.

In administration of a medicine of the present
invention, the compound of the present invention may be
administered after administration of the combination
drug or the combination drug may be administered after
administration of the compound of the present invention,
though they may be administered simultaneously. When
administered at a time interval, the interval differs
depending on the effective ingredient, drug form and
administration method, and for example, when the

combination drug is administered first, a method in



15 m nutes after, the conmpound of the present invention which has been
formed into an oral admnistration preparation is admnistered orally at a
dai | y doseoof/77iabout 0.005 to 100 ng/kg. In addition, theP@harPaTaREIti ca
conposition of the present invention and the conbi ned agent of the

present invention can be conbined with _g-non- drug therapy such as (1)
surgery, (2) hypertensive chenotherapy®dsing angiotensin Il etc., (3)

genet herapy, (4) thernotherapy, (5) cryotherapy, (6) |aser cauterization,
(7) radiot hemapich eftee donipcaxsd®, tHeh @ryesynmcaitdciaiorc angposi tion of the

pr esent |nverg rhla}sncde]{et}f Vglq:@eXtenaeggrnatneggegeotﬁefroom Slnt/%l#nv nti.pon inhibits

an expression o I'esi st ance ree s Ppt esses
cancer net astays s wrefreamblefomm grolwingstesurto Vialdand mqareovi des ot her

benefits whe xlé%%}atiﬁ rE-dX lagt[ﬁhl;&% S 9Har Efrer OF @ combination

treat ment corrprl sin or ese therapi es. so, treatnment with the

phar maceut i c&9MAD rP?':PEPP P@r/tmmtl% i o t9%aMRi fiRd pr esent
i nvention andyHeie 1aRMHdMsh urﬁﬂQﬁt e tfiR JUAs etfvdd¥sdH - can be conbi ned

wi th supportive therapi adm nistration of antibiotics (e.g.,

Qlactans sudfiiHd Jﬁa’%‘?s‘%dflq‘?rs’%a& é’]gﬂﬁ’ad St VRS | ThS 1 IRRYAAG P t o an

conbi ned exﬂmlm adim Mairs tetsed n\fmmrouﬁnw searfs off ifijont A atinytay entr al

nutrition, rllsdtr%a)' %toe ani.ng. C|d_l0 rpa_tratlon nd neral vitanm n
B } g e ™

preparatlons nutrltlon IH
adm ni strati (m?efﬁﬂrqwlyn ﬂmqm gt mumut(as/)tqadmhmm r@hem of dr ugs whi ch

m tigate adve/dfifi fiQAGIH1AH DK ¥ d M &l I hea,

| eukopeni a, thronbocytopeni a, hl:hem)gl obi n concent rat | on re t| on hai r
| oss, hepat opfdt FeMRddigdhy, DIC and fever], (v) adm nist rat i on of
drugs' for inhibitimn Dfpraddditie dasginistration method, for

example, the combination drug which has been formed
into an oral administration preparation is administered
orally at a daily dose of about 0.001 to 200 mg/kg, and
15 minutes after, the compound of the present invention
which has been formed into an oral administration
preparation is administered orally at a daily dose of
about 0.005 to 100 mg/kg.

In addition, the pharmaceutical composition of
the present_iﬁvention and the combined agent of the
present invéntion can be combined with a non-drug
therapy such as (1) surgery, (2) hypertensive
chemotherapy using angiotensin II etc., (3) genetherapy,
(4) thermotherapy, (5) cryotherapy, (6) laser
cauterization, (7) radiotherapy, etc.

For example, the pharmaceutical composition of
the present invention and the combined agent of the
present invention inhibits an expression of resistance,
extend disease-free survival, suppresses cancer
metastasis or recurrence, prolongs survival and
provides other benefits when used before or after the
surgery, etc., or a combination treatment comprising 2
or 3 of these therapies.

Also, treatment with the pharmaceutical



resi stance in cancer]. Preferably, the pharmaceutical conposition of the
present invention or the conbined agent of the present invention is
adm ni st av@edr/gnet |y (i ncludi ng sustai ned- rel ease prepar aPCDHR)1/02937

i ntravenously (including boluses, infusions and clathrates),
subcut aneously and, intranuscularly (i g[uding bol uses, infusions and
sust ai ned-rel ease preparations), transd&Pmally, intratunorally.or

proximally before or after the above- described treatnent is conducted. As
a period for catiposistien ref tiee mmtﬁtﬂmitimomith@mmﬁbiﬂ@d pr esent

I nvention or t conbi.ned ent. of h Present |nve efor.e the
surgery, etc. grg%?t orgéxtzr;1 pxaegﬁ%ntcalnn A0 N1 I%ra% "i ‘?fg"gb%lht 30

M nutes to 24ummers: i drhana‘raemrmg/,. efic) ,administiratiol afcl es about 3

nonths to 6 Imﬁtigﬁeamﬁ/ syr?55¥amgtg chnatshgnce Yri hhe surgery, etc.

can be conducte ecause exanp tlssue woul d be

reduced by adRiGHSkidesFudhe amhHiarahanenycigohpasian gprline® present

invention or ddireriRimest RgeuPliditNAsEMiddwedd | onibefgeat he
surgery, etc. WO 01/77107 PCT/ JPOL/ 02937 = -59 As a erlod for_adm ni stering

the phar mace®3RER a0 UG LA o FEdHR IR o rﬂlferﬂ"i”d?f’ #the conbi ned
agent of the pmegmmtzjdmemﬂd)rgafdml td‘retaennrrgqmepaafa:tloné ofoxexanpl e, it

can be adm ni, %h)laotvee%e er ?‘ﬂ ﬁuﬂelrlﬁo Jy\ﬁ]e)ksm‘%%ﬁ nrré)nt hs, about 30

mnutes to 24 Kours e surgery I'S"way, it makes an
ef fect. of thadungertratdian fHay mesg mgﬁ:;gaaumml stier) refimiriies tpfeirimaceut i cal

conposi tion ofe e dy BN MMEY QN ad¥eddle LM NG a0RN L the present

i nvention after the surgery, etc.Best Myde for Carrying out of the
| nventi on Th@aWs&fentvy 9 0N %] rﬁd’f%’%?h%sdrqmqwa-det ail by

means of , butthrniblcytopdntt ! hendiflodidl |dvMdth tefeiah G @i IdLs, working
exanpl es, hair loss, hepatopathy, renopathy, DIC and fever], (v)
administration of drugs for inhibition of multiple drug
resistance in cancer].

Preferably, the pharmaceutical composition of the
present invention or the combined agent of the present
invention is administered orally (including sustained-
release preparations), intravenously (including boluses,
infusions and clathrates), subcutaneously and
intramuscularly (including boluses, infusions and
sustained-release preparations), transdermally,
intratumorally .or proximally before or after the above-
described treatment is conducted.

As a period for administering the pharmaceutical
composition of the présent invention or the combined
agent of the present invention before the surgery, etc.,
for example, it can be administrated l-time about 30
minutes to 24 hours before the surgery, etc., or in 1
to 3 cycles about 3 months to 6 months before the
surgery, etc. In this way, the surgery, etc. can be
conducted easily because, for example, a cancer tissue
would be reduced by administering the pharmaceutical
composition of the present invention or the combined

agent of the present invention before the surgery, etc.



preparation exanples and test exanples. In the Reference Exanples and
Exanpl es, columm chromat ography was conducted with observation by TLC
(thin | ageo ovhnoenat ography). I n TLC observation, the TLCP@I/ar@/o0%ad was
the Merck Kiesel gel 60F254 plate, the devel oping solvent used was the
sol vent used as the eluent for colum ggromat ogr aphy, and the neans of
detection used was an WV detector. The SFPlica gel for the columm
chromat ography was al so Merck Kiesel gel . 60F254 (70 - 230 nesh). NWR
spectra are W gBriUOLEST Mﬂiéﬁbfﬂigaﬁm&fm{ﬁrﬁmﬂsﬁhe i nter Inal
st andard, u5|n VARI AN Ce -200 (200 Mz ectrorret val ues
are expresseac r?ilolrhe eé\}?]?ﬁ Ths Hé‘é%n‘?jﬁ I-“\Telf%r‘é eté{rf:’?grrpl es an
Exanpl es areaﬂa‘nmmf ashd qi:te&vmt sinveSitnigpretaf ter tIB; caurgelry, Roudl et t :
Triplet q : r t 1/77107
par] apou Gzod Pt pfmite ;P t1p f 470 Hiritng g’}rat%;% satel e
N, N- di net hyl figwareelks tHB mOFb"th%hﬁhQﬁMr% mmmmthM@mf erence
Exanple 1 4l R ek Flot (4 gittlsheny| sl b =h 3- oxazole N
a oM (i) (B-3 (4 et gllpheny ) - 2- propenani de

ct .of the surgery, 'etc. increasing by administering

the pharmaceutical composition of the present invention

or the combined agent of the present invention after
the surgery, etc.Best Mode for Carrying out of the
Invention

The present invention is hereinafter described in
detail by means of, but is not limited to, the
following reference examples, working examples,
preparation examples and test examples.

In the Reference Examples and Examples, column
~chromatography was conducted with observation by TLC
(thin layer chromatography). In TLC observation, the
TLC plate used was the Merck Kieselgel 60F,5, plate, the
developing solvent used was the solvent used as the
eluent for column chromatography, and the means of
detection used was an UV detector. The silica gel for
the column chromatography was also Merck Kieselgel
60F254 (70 - 230 mesh). NMR spectra are shown by proton
NMR with tetramethylsilane as the internal standard,
using VARIAN Gemini-200 (200 MHz type
spectrometer); d values are expressed in ppm.

The abbreviations used in the Reference Examples

and Examples are defined as follows:

s : Singlet
br : Broad
Doublet
t Triplet
o} : Quartet

dd : Double doublet
dt : Double triplet



To a solution of 4-nethylcinnamc acid (15.19 g) in THE (100 m), DW (5
drops) was added; under ice cooling, oxalyl chloride (9.6 nml) was added,
fol | oned WhyY1/81DTri ng at room tenperature for 2 hours. AfPET/JPW@H29Y|
chloride (4.0 mM) was added, the reaction mxture was stirred at room
tenperature for 1 hour, after which it é/as concentrat ed to dryness. The
resi due was dissolved in ethyl acetate ? under ice cooling, this
sol ution was added drop by drop to a nlxture of 25% aqueous - ammoni a (50
m)-ethyl acetatem (20 Mhltiphetwater | ayer was salted out; the organic

| ayer was extract ed V\‘-tEo%!ﬂ.thagghgtcgntThe extract was dri‘ed over
magnesi um sul fate, affe concentrated under reduced pressure.
The precipitate s waBREHZwi th hexane and diethyl ether to yield the
titled compound (M3 H) Naalﬁguéé,igg,?mgﬁlyagal 1H NWR (' CDC13) S: 2.37
(3H, s), 5.56 (2H, hbrs) = 8) 7.18 (2H, d, J = 8.0),
7.42 (2H, d, .J = My, T‘?tBQhY FPeraB = 15.8). IR (KBr): 1671, 1601, 1518,
1397, 1254, 1123 990, 816 cm 1. WD 01/77107 PCT/JPOL/ 02937 -61 (ii)
4-chl or omet h E); 2- -Jret hyl phenyl ) et henyl ] - 1, 3- oxazol e A mi xture of
(E)-3-(4- rretﬁ{ﬂréﬁﬂ]%‘ﬁ%)hﬂ) openam de (8.06 g) and 1, 3-di chl oroacet one
(6.98 g) in tRelﬁﬁmaelce(ﬁkamgleNelre refl uxed for 3 hours. After cooling, the

reacti on m xt e Y, er and
saline, and %ﬁﬂ%lngzsﬂu(trﬁbse% Réit éﬁj cl.}é}al rlaqfti’lrat ed] under reduced

pressure. Thé’%lﬁje was purified by 5| i ca gel colum chromat ogr aphy
(eluent: ethyl acetate-hexane = 1:4) to yireld the titled conpound (8.44 Q)
as a white crystalline powder. CIE@ ) S: 2.38 (3H, s), 4.54 (2H
s), 6.87 (1H, d, J =1 2H, d, J =8.2), 7.43 (2H, d, J 8.2),
7.52 (1H, d, J = 16.2)

Me
(i) (E)-3-(4-methylphenyl)-2-propenamide

To a solution of 4-methylcinnamic acid (15.19 g)
in THF (100 ml), DMF (5 drops) was added; under ice
cooling, oxalyl chloride (9.6 ml) was added, followed
by stirring at room temperature for 2 hours. After
oxalyl chloride (4.0 ml) was added, the reaction
mixture was stirred at room temperature for 1 hour,
after which it was concentrated to dryness. The
residue was dissolved in ethyl acetate (50 ml); under
jce cooling, this solution was added drop by drop to a
mixture of 25% agueous ammonia (50 ml)-ethyl acetate
(20 ml). The water layer was salted out; the organic
layer was extracted with ethyl acetate. The extract
was dried ovér magnesium sulfate, after which it was
concentrated under reduced pressure. The precipitate
was washed with hexane and diethyl ether to yield the
titled compound (11.63 g) as colorless crystals.
'H-NMR (CDC13) 6: 2.37 (3H, s), 5.56 (2H, brs), 6.41 (1H,
d, J =15.8), 7.18 (2H, 4, J = 8.0), 7.42 (2H, d, J =
8.0), 7.62 (1H, d, J = 15.8).
IR (KBr): 1671, 1601, 1518, 1397, 1254, 1123, 990, 816

cm™t.



IR (KBr): 1642, 1607, 1591, 1537, 1345, 1267, 976, 943, 810 cm 1.

Ref erence Exanple 2 4-chloronethyl-2-[(E)-2-(4-fluorophenyl)ethenyl]-1, 3-
oxazol e W@u1/700F 4-fluorocinnam c acid (25 g) was suspeRdBdP(192937

di chl oronet hane (300 m); under ice cooling and stirring, DVF (0.5 m) and
then oxalyl chloride (15.36 m) were ggg_ed drop by drop; the sane
tenperature was kept for 3 hours and gradually returned to room
tenperature. Under reduced pressure, the solvent was distilled off; the
resi due was diisisjol4rethliaradityl -acdt (@ )e- 2100 -md Hhy Titienylo) eitheary MWas added
drop by drop 4 tﬁoqgétﬂ'o -cool ed m xed solution of 25% aqueous ammnia (250
m ) and et hyl ‘aceta 2.5 mM). The reaction mxture was extracted with
ethyl acetate (40 miztwe ofhd Elasheldtvietthwkehaniiled Sanorenafide whi ch

it was d”GQSQ\b%rzq%meHqU,%JmQﬂﬂ%ﬂH’Hc%ﬁJ@ée(-a.W ) refucadaif 01/ 77107
PCT/ JPOL/ 02937 -62 pressure, the solvent was distilled off; the

preci pi t at ed (@Y S woare caflevied G8F 3 MGURS onPE4ET GrrddDde P8l d
(E) - 3- (4- | ureitamt Inikturepenarida utiet with et acetate, washed

(E)-3-(4-fluor.gphenyl)-2-propenani de (17, 55 t hus obt ai ned
L5h i or ot R B SRR, S miad Yrsre Haeas i o G e 5
hours. After tihem aogaEn otk turdemasdosd pres swmEn t Fhperasidaeand

t ted w : reealls it t ted
ueous. sodl RDR A B g1 M RA [che by O h

aqueous sodi um al i ne. | 3}1 ng with
anhydr ous sodiedmendyl fefihyl taaetadlerdraxanss dilst4) Ited WHeLd tihe r esi due was

purified by qaliigy CHnyBumOr@R (&) ugsta ghetlYtbrystheiinexpbfasrl: 9 -->
3:17) to yield the titled

H-NMR (CDCl;) 6: 2.38 (3H, s), 4.54 (2H, s), 6.87 (1H,

d, J = 16.2), 7.20 (2H, d, J = 8.2), 7.43 (2H, d, J =

8.2), 7.52 (1H, 4, J = 16.2), 7.62 (1lH, s).

IR (KBr): 1642, 1607, 1591, 1537, 1345, 1267, 976, 943,

810 cm™*.

Reference Example 2

4-chloromethyl-2-[(E)-2-(4-fluorophenyl)ethenyl]-1,3~

oxazole

F

4-fluorocinnamic acid (25 g) was suspended in
dichloromethane (300 ml); under ice cooling and
stirring, DMF (0.5 ml) and then oxalyl chloride (15.36
ml) were added drop by drop; the same temperature was
kept for 3 hours and gradually returned to room
temperature. Under reduced pressure, the solvent was
distilled off; the residue was dissolved in ethyl
acetate (100 ml). This solution was added drop by drop
to an ice-cooled mixed solution of 25% aqueous ammonia
k250 ml) and ethyl acetate (52.5 ml). The reaction
mixture was extracted with ethyl acetate (400 ml x 2)
and washed with saturated saline, after which it was

dried over anhydrous magnesium sulfate. Under reduced



conmpound (10.5 g) as colorless crystals. , 1HNWVR (CDC13) 5: 4.54 (2H, s),
6.84 (1H, d, J = 16.0Hz), 7..09 (2H, t, J =8.8Hz), 7.47 - 7.55 (3H, m,
7.63, (1HWO8)771DR (KBr): 3173, 3133, 3063, 3040, 1645, 16PATJHBH2937 1537,
1508, 1435,-1416, 1350, 1275, 1233, 1167, 1101, 999 cm-1. Reference
Exanpl e 3 4-chl oronethyl -2-[(E) - 2- (4 _gpLfl uoromethyl phenyl)

ethenyl]-1, 3-oxazole N C1 o I~ CF3 (|?

(E)-3-(4-trifluoromethyl phenyl)-2-pr6penam de To a suspensi on of

4-trifl uor ommesssinenartihe anldentl wap Pistnidl - BEdridps) in THE (100 m )

oxal Y1 chl OfjudRplbal o Joaie ek CHOPL &K Oy 81 DGt 04 |t Dy

stirring at roomterrperature for 2 hours. Afte he sol vent was distilled

off under rediiied t9 Q% (B 1lkifhnonprhenskhiRrepenamide acet ate WO
01/ 77107 PCT/(PRQW %937 -63 (60 M) and poured into a m xture of 25%

aver was oxt 1 et Ay G T SRR - 2 et aAq ot H)8% 650 )
and e:t hyl ac@)att@u(sl(aibtdlned Andarid, 3hdieh Immsyacastos olUls2 .rﬂa‘.’grgamvmne;ul fate.
After t he ﬁg) MY t rom 4 Et F\Udegt%:g:eﬁh%%g: egu%%qmgr es§g£§ thé%e resi due

was recrystallize aceta exané‘toyreld t conpound
(18.0 g) as &easdiomn thlvws croosted tol FNNR {eomEEAtgre BRBB (2H, br

s), 6.53 (1lHewrabtedMikn %hyﬂ aQ:%taﬂ 721{ %s RasHdd (KB 1@@26 3167,
1686, 1636, 1617, 1404, 1190 cml - (i1) ‘4-chi oromethyl -2-](F)-

trifluoronet MALSKenPaertRRA ]a%e?%(a‘i‘%ﬂjélm bicarbondte, and

saturated saline. After drying with anhydrous sodium
sulfate, the solvent was distilled off; the residue was
purified by column chromatography (eluent: diethyl
ether-hexane = 1:9 — 3:17) to yield the titled
compound (10.5 g) as colorless crystals.

'"H-NMR (CDCl;) &: 4.54 (2H, s), 6.84 (1H, d, J = 16.0Hz),
7.09 (2H, t, J = 8.8Hz), 7.47 - 7.55 (3H, m), 7.63 (1H,
s).

IR (KBr): 3173, 3133, 3063, 3040, 1645, 1601, 1591,
1537, 1508, 1435, ‘1416, 1350, 1275, 1233, 1167, 1101,
999 cm .

Reference Example 3 ,

4-chloromethyl-2-[(E)~-2-(4-
trifluoromethylphenyl)ethenyl]-1, 3-oxazole

N|____/Il//\\CI
A

0]

CF;

(i) (E)-3-(4-trifluoromethylphenyl)-2-propenamide

To a suspension of 4-trifluoromethylcinnamic acid
(19.4 g) and DMF (6 drops) in THF (100 ml), oxalyl
chloride (11.7 ml) was added drop by drop at 0°C,
followed by stirring at room temperature for 2 hours.
After the solvent was distilled off under reducéd

pressure, the residue was dissolved in ethyl acetate



A solution of (E)-3-(4-trifluoronethyl phenyl)-2- propenam de (17.9 g) and
1, 3-dichl oroacetone (14.8 g) in toluene (83 nm) was refluxed under
for 9 howwsr/uabhg a Dean- Stark apparatus. After cool i ng, PCWaRE02933S
the reaction mxture was extracted wth ethyl acetate and washed w
saturated saline, after which it was drged over anhydrous magnesi um
After the solvent was dIStI||e§ of f under reduced pressure,
resi due was purified by silica gel columm chromatography (el uent:
hexane- net hyl (6 Gael Jatand Wodred 5irijo ta pixtwre hef t25% exiwsopound (1
as a col orl esa?nnﬂﬁﬁﬁé ) (c _
7.00 (1H, d, & 16932191%? é?‘% %#%%i ‘?‘;é “lg) p) ﬁzﬁeg@&%d“ é’épc
m. IR (KBr) f&%wt%z@yqllms legraqted wigya mEtugef eyl 708 cm 1.
Ref erence Exaigd i tdk-raeh{ 03 oet (¢io 2mi)(5—1né% é1.2hj1]: dééét@i@phﬁb’hﬂfkb

1, 3-oxazol e

sul f ate.

(E)-3- (2, 4- di4
(7.62 g),

8: 4.55

01/ 77107 PCT/JPC&/02937 -64 F

heati ng
added,;
th

t he
5.1 g)
8 Hz),
‘(5H,

enyl ] -

FROHERA ) Ot iR R U m’i‘gflﬂ%lﬂ‘} %Hl]dfait% dlA(;fﬁ'Ie&r oacet one

t hetisanolveadt twas @bs el Bs @ neer En&mf erdddddd pwesSsHmrsj ed out to

yi:el.d t he tltled Som Jéi)und %6(%% &5 ol Oé({ r%ysi ﬁ%e%HNI\/%(E:D;:l\;,)

(3H, m. Ref ehreem;@ Banmpield the tltled compound (18 0 g) as a

4- chl or onet hyls1%sdildes Zdigafadi dbporpphenyl) ethenyl |- 1, 3-oxazole F

(2H

'H-NMR (CDCl1;) &: 5.58 (2H, Er s), 6.53 (1H, 4, J = 15.8
Hz), 7.63 - 7.72 (5H, m).
IR (KBr): 3326, 3167, 1686, 1636, 1617, 1404, 1190 cm™
(ii) 4-chloromethyl-2-[(E)-2-(4-
trifluoromethylphenyl)ethenyl] -1, 3-oxazole

A solution of (E)-3-(4-trifluoromethylphenyl)-2-
propenamide (17.9 g) and 1,3-dichloroacetone (14.8 g)
in toluene (83 ml) was refluxed under heating for 9 ‘
hours using a Dean-Stark apparatus. After cooling,
water was added; the reaction mixture was extracted
with ethyl acetate and washed with saturated saline,
after which it was dried over anhydrous magnesium
sulfate. After the solvent was distilled off under
reduced pressure, the residue was purified by silica
gel column chromatography (eluent: hexane-methyl
acetate = 6:1 — 5:1) to yield the titled compound
(15.1 g) as a colorless needle crystal.
'H-NMR (CDCl3) 8: 4.55 (2H, d, J = 0.8 Hz), 7.00 (1H, 4,
J = 16.2 Hz), 7.56 (1H, 4, J = 16.2 Hz), 7.64 - 7.68
(5H, m). ‘
IR (KBr): 1350, 1325, 1170, 1136, 1113, 1071, 959, 826,
727, 708 cm™
Reference Example 4
4-chloromethyl-2-[(E)-2-(2,4-difluorophenyl)ethenyl]-
1,3-oxazole



Il G4 7~ 0 F Using (E)-(2,6-difluorophenyl)-2-propenamde (9.0 g) and

1, 3-di chl oroacetone (7.49 g), the sane reaction as Reference Exanple
1-(ii) wasoewrmnbed out to yield the titled conpound (7. 1BCTHYPES2937
l'ight-yellow solid. 1H NWR (CDC13) 8: 4.55 (2H, s), 6.85 - 7.0 (2H, m,
7.2 - 7.35 (2H m, 7.55 - 7.7 (1H, m, 7.66 (1H, s). Reference Exanple 6
3-(1H i m dazol -2-yl)-1, 2- propanedi ol O840H  H-N 3, 4-di hydroxybutyronitrile
(30.33 g) was dissolved in absolute nmethanol (12.2 m); under ice cooling
and stirring, a 5.12 N solution qf hyd WO 01/ 77107 PCT/JPOL/ 02937 -65
chloride in ether (62 Ld uffder St The reaction mixture was
stirred at constant tepperags [or _35 hours to yield a doubl e-|ayered
solution. The upper was™>T entWed, and the |l ower |ayer was dissol ved

i n absol ute net hanol ). A solution of am noacetal dehyde

di met hyl acetal (315 g n absolute nethanol (45 nm) was added under ice
cooling and stirring under 20C, followed by stirring for 27 hours. ‘Under
reduced pressure, UsEngo(®FEnd- (st disflldrophdiyl ) +2-phepermsnide, water (57
m ) and concepdr (o1 7 J slg% e, ad owed by
stirring at rg%'mfég&n%rgrgéﬁfgi%ir&ﬁfﬁﬁaré n%ldepm;é g’egﬁg‘?e;sagtée, t he

sol vent was dfed¢ti@&y 3% fReferenee Fxapiie 1ahlibhuedtiscaoried gubfto

pot assi um carM&w&i@ﬂé@%or@ﬁé&{da@B%i "@Ntad Ctbllesd he sol vent was
again distilled off. The residue was extracted wth ethanol (500 m) and
concent r at ed FY Wrdridss. After ,

'H-NMR (CDC13) &: 4.55 (2H, s), 6.8 - 7.0 (2H, m), 6.96

(1H, 4, J = 16.8), 7.45 - 7.7 (3H, m).

Reference Example 5
4-chloromethyl-2-[(E)~-2-(2,6~-difluorophenyl)ethenyl]-
1,3-oxazole ' A

Using (E)-(2,6-difluorophenyl)-2-propenamide (9.0
g) and 1,3-dichloroacetone (7.49 g), the same reaction
as Reference Example 1-(ii) was carried out to yield
the titled compound (7.18 g) as a light-yellow solid.
'H-NMR (CDCls;) &: 4.55 (2H, s), 6.85 - 7.0 (2H, m), 7.2
- 7.35 (2H, m), 7.55 - 7.7 (1H, m), 7.66 (1H, s).
Reference Example 6

3-(1H-imidazol-2-yl)~-1,2-propanediol
OH

OH

HN™ NN
3,4-dihydroxybutyronitrile (30.33 g) was
dissolved in absolute methanol (12.2 ml); under ice

cooling and stirring, a 5.12 N solution of hydrogen



purification by silica gel columm chromatography, the, concentrated
extract was desalinized with an ion exchange resin (Anmberlyst 15) to yield
the titl &doovonpound (13.16 g) as pal e-brown crystals. npPOBJIPI1NOBT .

1H- NWR (DVMSO-d6) 2.60 (1H, dd, J = 7.6 Hz, 14.8 Hz), 2.80 (1H, dd, J = 5.0
Hz, 14.8 Hz), 3.28 (1H, dd, J = 5.6 Hz 510 2 Hz), 3.35 (1H, dd, J = 5.4
Hz, 10.2 Hz), 3.72 - 3.85 (1H m, 6. 8§ (2H, s). IR (KBr): 3167, 3094,
2928, 2656, 1559, 1456, 1416, 1379, 1327, 1291, 1275, 1242, 1202, 1152,
1111, 1092, cdHlAficie Hin Refheymenoe Emda)rrp»tass Added under 5°C. The

(2R) - 3- (1Hi AR
PCT/ JPOL/ 029?‘?%@“2 nil }%%ezlvpe{%enzy oxy)‘z'lt?c,]-('Lo tri tyl%%égll azol - 2- yl)-2-
propanol In imrar@orhcamﬁ)stmmar@ldnﬂmﬂqubMﬂmr(eﬂ sMutint | 8hei n hexane,

6.9.m) was agfrd drBR DYl Wenldrell, RN QRwel tlraf,;e»il Iydglazol e (3.10 g)
in THE (80 m under. i ce cooling. After stlrrlﬂg)( é(gsame tenperature
1. 52

for 30 minut d&ssodvesl iny AReAAEE) MAEMARloxi4% RLPEHEE &dded.
After sti rridﬁ@dﬂ&iﬁtdl@lﬁmﬁ iqighneftory Ihdetaaur@1am @t fmpBsdamger at ure

ethyl acet at BetHRReIe, (% iR s T ctts et U 9 ana aried over
magnesi um sulsftdtme;ingf terdeshi2diCi, t fnddowedcoyt satiedingnder Rédhoadspr essure.
InS s, oue R Rl s W8 SHVBOYP I S o
pal e-yel | ow did \Eheypesdshite . 'wateyR (0DoII) and zZawquiatef J = 2. 8 Hz,
18.0 Hz), hydrochloric acid (142 ml) were added, followed by

stirring at room temperature for 2 hours. Under

reduced pressure, the solvent was distilled off; to the

residue, an aqueous solution of potassium carbonate was

added; after adjustment to pH 10, the solvent was again

distilled off. The residue was extracted with ethanol

(500 ml) and concentrated to dryness. After

purification by silica gel column chromatography, the

concentrated extract was desalinized with an ion

exchange resin (Amberlyst 15) to yield the titled

compound (13.16 g) as pale-brown crystals.

mp 98 - 100°C.

'H-NMR (DMSO-d¢) 8: 2.60 (1H, dd, J = 7.6 Hz, 14.8 Hz),

2.80 (1H, 44, J = 5.0 Hz, 14.8 Hz), 3.28 (1H, d4d, J =

5.6 Hz, 10.2 Hz), 3.35 (1H, dd, J = 5.4 Hz, 10.2 Hz),

3.72 - 3.85 (1H, m), 6.88 (2H, s).

IR (KBr): 3167, 3094, 2928, 2656, 1559, 1456, 1l1l4le6,

1379, 1327, 1291, 1275, 1242, 1202, 1152, 1111, 1092,

1044 cm™

Reference Example 7

(2R)-3-(1H-imidazol-2-y1l)-1,2-propanediol

OH

~

OH

HN™ NN



3.08 (1H, dd, J = 5.4 Hz, 9.8 Hz), 3.21 (1H, dd, J = 5.4 Hz, 9.8 Hz), 3.55
- 3.7 (1H m, 4.36 (2H, s), 6.73 (1H, d, J = 1.4 Hz), 6.93 (1H d, J =
1.4 Hz), WOO01/77157 4 (20H, m. (ii) PCT/JP01/02937

(2R) - 1- (benzyl oxy) -3- (1H i m dazol - 2-yl ) - 2-propanol To a sol ution of

(2R) - 1- (benzyl oxy)-3-(1-trityl- 1H i mi dazol -2-yl)-2-propanol (1.40 g) i
acetone (8 m), 1 N hydrochloric acid‘@@'n1) was added, followed by
stirring at 50C for 1 hour. Additionally, 1 N hydrochloric acid (8 ml) was
added, followad kyR)sti-(beiglo:BOC F-0r1 2 Hioky5- 1HN ingf doascentymf ipn and
addition of water, the reaction mxture was twice washed with diethyl
ether. After BFERA™-i zation with aqueous sodi um bi carbonate, the water
| ayer was. extractled am tdrgdrhd treesgited e and-mwashedi thidm s@l iged after
which it was dri Ve, TRgesi u I o reduced
pressure. Thestii)rl(gjlgtt1 Sle%v\rbs pﬁ?él’f irge' b“;ﬁtm %ga%%o&]cﬁgéﬁigdr%%%%ragphy n
(el uent: WO GOITEIGR RET/Ho/GAgIVidamAdet (§41hcet dre-THE hdbimb) 10:1) to
yield the titdefy QLQJ@Q&HHii(r@A AB)edS s21624AY B%S @l ¥agiebst ance.  1H NWR
(CDC13) 8: 2.85 (1H, dd, J =7.8 Hz, .15.6 Hz) 2.99 (1H, dd, J = 3.6 Hz,
15.6 Hz), 3. fempematyre for 30 guimptiteps (B)23.52 (1H dd, J = 4.4 Hz, 9.5
|(—|_z_) ; )4.( %R) - 34.(%ﬁ.£n;zlj1§§y)nszﬂiﬁ11(]%lskiﬁne 619561 241) 1Sgbas 7a<ﬁie<%._7- é&tfe(rSH; n .
i - 3- I.m dazol -2-yl)-1, 2- pr opanedj 0 a solution o
(502 1. (enat tEPRS ey ARB SO O gh i A ) T9Phet hano
(10 M), 10%tesipeasitumecafidaorl (Heds hywrtsdredvaBmdipd weasl ddded, fol | owed by
stirring at - i rLage F9§?f (o) Y e C | yst was
filtered off?t%at%g'%ﬁ Irl{}i'r}gctde]:ye\c/jvas co%r?{ctgél ra eﬁgj(fatotI y%telfydﬁf%%eﬁ%'ed%h%onpound
(254 ng) as &¥WFaCKE s@s washedvR {iepersr aind sElme angll dijied DWWz, 14.6
Hz),  2.78 (Hdgr&bivh 3Rfatd, atkdr Whick3 i Wddlcdhcehtrated

under reduced pressure. The residue was purified by

>

silica gel chromatography (eluent: ethyl acetate-hexane
= 1:1) to yield the titled compound (1.402 g) as a
'pale—yellow oily substance. '
'"H-NMR (CDCl;) &§: 2.06 (2H, dd, J = 2.8 Hz, 18.0 Hz),
3.08 (1H, dd, J =5.4 Hz, 9.8 Hz), 3.21 (1H, 44, J =
5.4 Hz, 9.8 Hz), 3.55 - 3.7 (1H, m), 4.36 (2H, s), 6.73
(1H, 4, J = 1.4 Hz), 6.93 (1H, 4, J = 1.4 Hz), 7.0
7.4 (20H, m). '
(ii) (2R)-1-(benzyloxy)-3-(1H-imidazol-2-yl)-2~-propanol

To a solution of (2R)-1-(benzyloxy)-3-(l-trityl-
lH-imidazol-2-yl)-2-propanol (1.40 g) in acetone (8 ml),
1 N hydrochloric acid (8 ml) was added, followed by
stirring at 50°C for 1 hour. Additionally, 1 N
hydrochloric acid (8 ml) was added, followed by
stirring at 50°C for 2 hours. After concentration and
addition of water, the reaction mixture was twice
washed with diethyl ether. After neutralization with
aqueous sodium bicarbonate, the water layer was
extracted with ethyl acetate and washed with saline,
after which it was dried over magnesium sulfate and
concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (eluent:



Hz), 3.2 - 3.3 (1H, m, 3.7 - 3.85 (1H, m, 4.6 - 4.7 (1H, m, 4.86
;d, J = 4.8 Hz), 6.76 (1H, brs), 6.95 (1H, brs). [a]D22 = +2.5 (C =
nmet We®o01/77107 Ref er ence Exanple 8 PCT/JP01/02937
3-(1Himdazol -2-yl)-1,2-propanediol OH "OH H\/N (i)

4- (benzyl oxy) - 3- (trinethylsiIon&&Zbutyronitrile To a m xture of
S)-2-[ (benzyl oxy) met hyl Joxi rane (6.57°g) and trinethylsilanecarbonitrile
(5.0 g), potassiumcyanide (26 ng) and 18-crown-6 (106 ng) were added,
foll owed by redfivixianetate-3®Thanan arkfrl) dtorusiphet ecertifbled nutes. After
cooling, the #ﬁﬁ}'j j | £Gt t | Sdo i under reduced
WO 01/ 77107 I§ JPO@O‘Z@S%M)‘;S&%?%%%C]E%& i%@t %ﬂétﬁﬁﬁ' conmpound (7.42
9). 1H NMVR (CBEMMR $CDEl3k §:012 -89 ,(1215216(.1@;/ Jdd -8 Hz 6.0 +& HzN6. 6 Hz),

2.65 (1H, dd,2 bo b W, 165 3% ns, 3I.95.(61—|'Illz),dd3.3]9;§ﬁ1,8 d&, £.H Hz),
3.50 (1H, dd,_J = 4.8 Hz 401 - 4,14 (1H,_m, 4.52 (2H s), 7.26

. 9.6 _Hz),
- 7.44 (5H, m° HR (E}Te‘iatf}z.)eo%é?? 3ddb, Shsd bt Bme - i) 10T,
1588, 1497, 54,3 WA, nd)366.5258H 1200, elldd/,(2H001s) cmI3 {i7.)45
(38)-4-(benzyhﬁ{y%ﬁp-hydroxybutyronitriIe
(38)-4-(benz¢|oxy)-3-[(trinethylsilyl)oxy} tyronitrile (7.41 g) was
di ssol ved i n (tigitir)aHyaR Jof L (@ (128 da zd 1)~ 2 wrilderl i 2pmapdnediaihd stirring, a 1
M solution of tet t i f iderd . 2 ) was added,
fol |l owed by s_ti_rrillﬁld’;‘b#o%l 1.5 Eouw}%.diﬂldgﬁé%f%f%feés(u%, t he sol vent
was di still edmidazoli+e WdsiZhrraranad sdA4 ag) e madihannl vidhat i t h
wat er and satiwAatRi 15 iude cddinl (R GBAEAHIRSBUTES mg) was added,

followed by stirring at 50 - 60°C in a hydrogen

atmosphere for 2 days. The catalyst was filtered off;
the filtrate was concentrated to yield the titled
compound (254 mg) as a white solid.
'H-NMR (CDC1;) &: 2.58 (1H, dd, J = 7.6 Hz, 14.6 Hz),
2.78 (1H, dd, J = 5.2 Hz, 14.6 Hz), 3.17 (1H, 4, J =
5.2 Hz), 3.2 - 3.3 (1H, m), 3.7 - 3.85 (1H, m), 4.6 -
4.7 (1H, m), 4.86 (1H,.d, J = 4.8 Hz), 6.76 (1H, brs),
6.95 (1H, brs).
[a]lp?® = +#2.5° (C = 1.0, methanol)
Reference Example 8
(2S)-3-(1H-imidazol-2-yl)-1,2-propanediol

OH

OH

HN™ N
(i) (3S)-4-(benzyloxy)-3-
(trimethylsilyloxy)butyronitrile ,

To a mixture of (2S)-2-[(benzZyloxy)methyl]oxirane
(6.57 g) and trimethylsilanecarbonitrile (5.0 g),
potassium cyanide (26 mg) and 18-crown-6 (;06 mg) were
added, followed by refluxing at 135°C in an argon
atmosphere for 75 minutes. After cooling, the reaction

mixture was' subjected to distillation under reduced



the solvent was distilled off; the residue was purified by silica gel

col um chromat ography to yield the titled conpound (4.58 g) as a colorless
oi ly subsv@anu#/101H NVR (DVBO-d6) S: 2.56 (1H, dd, J = 6. 4P€JPuf287Hz) ,
2.70 (1H, dd, J = 4.6 Hz, 16.8 Hz), 3.34 (1H, dd, J = 6.2 Hz, 9.8 Hz_),
3.44 (1H, dd, J = 5.4 Hz, 9.8 Hz), 3. 8%8 3.95 (1H, m, 5.52 (2H, d, J =
5.2 Hz), 7.25 - 7.40 (5H, m. IR (neat): 3600 - 3200, 3065, 3032, 2867,
2253, 1605, 1586, 1497, 1454, 1416, 1364, 1308, 1254, 1208, 1101, 1078
cm 1. (iii) (@@SSJLJJ(&)MWW - 1ﬂ¢ﬁ1ﬁ¢imﬁp®ryd)('2r443rg)banol Usi ng

(39)- - (benzyoupic IoBULOODY WS [19), (B.51 Ol S 12 N b on of

hydr ogen chloride in er ‘am noacet a acet al

(3.58 g), thel&dfmiizleacti%h blsﬁ'Ré?ds:rehce Sarfp e ¥ adlzkard i

yield the ti tddad Xohmpwndif 2. 9225 ng )as A, 540 O | Z?%%? ,jloﬁl'/@ I%p];.fzf)299376 - 69

light-b bst :

1|5.g4 m;?mz%’y(i‘ﬂ sld?rnc‘g 14 gt 1) v 4'3)3r|z§2H'3 %1)1 (71145 dd, 7 N 6(53'I'Hz, 9. 4
Hz), 3.51 (1lhh).dd, J = 4.4 He, 94Hz) 4.11 - 4.23 (1H, ), 4.54 (2H s),
6.91 (2H, , | eay 032, 2903,

2865, 16018) Iﬂ%s‘%’ 4’95 3@%4 %13(4% %766%23281%76%131%28 cni
[a]DQZ = -Zﬁﬂqagr_lﬂﬂﬂ$ kﬂﬁ4ﬁnﬁﬂb€(|lé66 1254, 1209, 1117, 1001

(2S)-3-(1Himgazol -2-yl)-1, 2- propanedi ol
(2S)-1-(benzyl oxy) - 3- (1H i m dazol - 2-y|)-2- propanol (1.725 g) was dissol ved

in ethanol (334 )(38)d (&ﬁnzafd.qam)cawaff@%mw opeistdksed, fol | owed by

vigorous stirring (35 p AyBe0a ﬁmﬁq&ﬁe@%@wlﬁ)ﬁm for 24 hours.

istilled off; the
;I-Qg. gﬁtea\ll\égt vvas f { l 4 red( '7Of r5d wa;[shedlssoslovl%néd Vz\ﬁls tdetrahydrofuran

(28.2 ml), under ice cooling and stirring, a 1 M )
solution of tetrabutylammonium fluoride in THF (28.2
ml) was added, followed by stirring for 1.5 hours.
Under reduced pressure, the solvent was distilled off,
the residue was dissolved in ether and washed with
water and saturated saline. Under reduced pressure,
the solvent was distilled off; the residue was purified
by silica gel column chromatography to yield the titled
compound (4.58 g) as a colorless oily substance.
'H-NMR (DMSO-ds) 8: 2.56 (1H, dd, J = 6.4 Hz, 16.8 Hz),
2.70 (1H, 44, J = 4.6 Hz, 16.8 Hz), 3.34 (1H, 44, J =
"6.2 Hz, 9.8 Hz), 3.44 (1H, dd, J = 5.4 Hz, 9.8 Hz),
3.85 - 3.95 (1H, m), 5.52 (2H, d, J = 5.2 Hz), 7.25 -
7.40 (5H, m).
IR (neat): 3600 - 3200, 3065, 3032, 2867, 2253, 1605,
1586, 1497, 1454, 1416, 1364, 1308, 1254, 1208, 1101,
1078 cm™
(iii) (28)-1-(benzyloxy)-3-(lH-imidazol-2-yl)-2-
propanol

Using (3S)-4-(benzyloxy)-3-hydroxybutyronitrile
(6.51 g), a 5.12 N solution of hydrogen chloride in
ether (7.0 ml), and aminoacetaldehyde dimethyl acetal
(3.58 g), the same reaction as Reference Exaﬁple 6 was
carried out to yield the titled compound (2.22 g) as a



by silica gel flush colum chromatography to yield the titled conpound
(0.945rng). The spectral data (1HNVR, IR) of this product agreed with

t hose of wéerzunpound of Reference Exanple, 6. ReferencePE€rarploeold nN N N
HO (i) 4-(4-benzyl oxyphenyl)-3-buten-I-ol In an argon atnosphere, 3-

hydr oxypr opyl t ri phenyl phosphoni um br om %5 (4.02 g) was suspended in
dehydrated THE (30 m); 600 oily sodium “hydride (0.4 g) was added,

foll owed by refluxing for 3 hours. To the reaction m xture, a sol ution of
4- benzyl oxylergie -detopde (i Bustanaehydrated THE (7 nl) was added drop

by drop, foll f rsy Af ol i nsol ubl e
mgt ter IOwas V\DQW%XS?%E&EI{ JP%USSJZQ@'}{ t% fl{ I tei g% PF%)'f it’ne liﬂe't rate was
concentrat ed Anfder(1Hedbed pr es<sturtez ., THe. 4 d83 Hue3 vk ﬁollfh fd@&d by= col umm

chromat ogr aphy, d atlens 4 hﬁzqan% es:fydu@cqi@tay 9414'H£1 9. 4qqyjeld the
titled conmpound (1.76 stals. 1H CDC13 S 2.46

Zq% as_colorl ess S:
(0.8H, dq, JAW 1 2% CHym) . Adf (1 Hs)dq5J93— (12% ) 6l 2Hz), 3.71
- 3.78 (2H,  (BH, m)Q6 (1.2H, s) 5.07 (1.8H, s), 5.59-(0.6H, dt J— 7.2

Hz, 11.6 Hz), 4 6. 45 (0. Af -
15.8 Hz), 5?(‘8‘%"\(—*8 H°"‘J‘§H: T ]6401422‘3&’2% ?&38222%%03(2#85?# . 46
(7H, n).|Rm . 3R, BU6R, BOZG, GINA, DU, DB, 607, 10594, 1510,
1470, 1454, 1388, 1302, 1250, 1177, 1117, 1053, 1017 cm (ii)

4- (4- hydroxybutyl;phenol 4- (4- benz onyphenyl -3-buten-1-ol (1.70 g) was
di ssol ved in @In’xtTre2 o3° e trardol M4nHmgthanobld ni);  10% pal | adi um car bon

(0.17.9) was @aged.2s)ald-oqwed fidazol-2-y1l) -1, 2-propanediol

(2S)-1-(benzyloxy)-3-(1lH-imidazol-2-yl)-2~
propanol (1.725 g) was dissolved in ethanol (30 ml);
10% palladium carbon (1.04 g) was added, followed by
vigorous stirring in a hydrogen atmosphere at 60°C and
5 atm for 24 hours. The catalyst was filtered off and
the solvent was distilled off; the residue was purified
by silica gel flush column chromatography to yield  the
titled compound (0.945 g).

The spectral data ('H-NMR, IR) of this product
agreed with those of the compound of Reference Example ,
6.

Reference Example 9

(i) 4-(4-benzyloxyphenyl)-3-buten-1-ol
In an argon atmosphere, 3-

hydroxypropyltriphenylphosphonium bromide (4.02 g) was
suspended in dehydrated THF (30 ml); 60% oily sodium
hydride (0.4 g) was added, followed by refluxing for 3
hours. To the reaction mixture, a solution of 4-

" benzyloxybenzaldehyde (2.12 g) in dehydrated THF (7 ml)
was added drop by drop, followed by refluxing for 67

hours. After cooling, the insoluble matter was



vigorous stirring in a hydrogen atnosphere for 1.5 hours. The catal yst was
filtered off; the filtrate was concentrated under reduced pressure to
yield thaveot/tad? conpound (1.1 g) as a col orl ess cryst al PCTV@PqQI OB .

1H NWR (CDC13) 8: 1.50 - 1.76 (4H, m), 2.57 (2H, t, J 7.1 Hz), 3.67 (2H,
t, J =6.2 Hz), 6.74 (2H, d, J = 8.4 t‘éél' 7.03 (2H, d, J =8.4 Hz). IR
(KBr): 3500 - 3100, 3025, 2940, 2859, 1615, 1597, 1514, 1456, 1362, 1240,
1173, 1107, 1055, 1024 cm 1. (iii) 4-[4-(benzyl oxy)phenyl]-1-butanol In an
argon at nosphtEridemtdy diNE (thid fd )tmetse weakl exbricenitattdry dimodebut yl ) phenol
(9.43 g) and | Yol ]l hyelri ; , : htring for 15
m nut es. Nextxgal:@n éir}ifrce coﬂgﬂ ngﬂaen%%ss'gll P% %,s ?ausl%}y%ﬁ g)\r? %%)lrtl)@r?zyl

broni de (9. sFhyematagnaphil g igntor hgHane (sl mgetate adbdl drop by

drop, follouwed Pphstyididdm e SR BokSRad ati £ Cflgff ds dWWStedfter ice
water and a 1 N solution of potassium W '01/77107 PCT/JPQOL/ 02937 -71

hydr ogen sul fCHY¥$ @S added, the reaction mixture was extracted with ethyl
acetate. The'mrFMRI ¢Cbayg) va.ansfreduy tdy sat w at.ed sl iee mwifer which

it was dried i.t h .anhydrpus sodiu | fate e | vent ~distilled off
under reduced \;)grlers}slu&gy tdﬁ%' rJZs'_i cilU'ena aﬁ% a(it)u%'il%% ed y%si'l i%g’fageﬁdi ‘ol um
chromat ogr apm) .t & -yicel(d . 2ihe )it 1S2d Tarpdid )L.0.56.59)( sy, ottt ord ess :
0 ) o (S P G G . p o e Das B AT
5.05 (2H s)6-850 A, ¢. J =d%aHz), 602 (MH6H, & J & 6HH, 7.28 -

7.47 (5H, M g)R (B9 - IB0B -(A20G) 30482 3036429281, 2P07, 2861, 2840,
1615, 1582, 1514, 1472, 1454, 1379, 1360, 1298, 1285, 1250, 1175, 1119,
1063, 1012 ™ (KBR): 272 b3 38P%hetfAl bAdAL netdbivestfi%onate To a
sol ution of 4574 barsayd ,oxypteenyldsut arsds ( 1Bo2, 1250, 1177, 1117,

1053, 1017 cm™. :
(ii) 4-(4-hydroxybutyl)phenol

4-(4-benzyloxyphenyl)-3-buten-1-0l (1.70 g) was
dissolved in a mixture of methanol-THF (1:1, 20 ml);
10% palladium carbon (0.17 g) was added, followed by
vigorous stirring in a hydrogen atmosphere for 1.5
hours. The catalyst was filtered off; the filtrate was
concentrated under reduced pressure to yield the titled
compound (1.1 g) as a colorless crystalline powder.
'H-NMR (CDCl3) 8: 1.50 - 1.76 (4H, m), 2.57 (2H, t, J =
7.1 Hz), 3.67 (2H, t, J = 6.2 Hz), 6.74 (2H, 4, J = 8.4
Hz), 7.03 (2H, 4, J = 8.4 Hz). '
IR (KBr): 3500 - 3100, 3025, 2940, 2859, 1615, 1597,
1514, 1456, 1362, 1240, 1173, 1107, 1055, 1024 cm™.
(iii) 4-[4-(benzyloxy)phenyl]-1l-butanol

In an argon atmosphere, dry DMF (115 ml) was
added to 4-(4-hydroxybutyl)phenol (9.43 g) and 65% oily
sodium hydride (2.4 g), followed by stirring for 15
minutes. Next, under ice cooling and stirring, a
solution of benzyl bromide (92.87 g) in dry
dimethylformamide (29.5 ml) was. added drop by drop,
followed by stirring at the same temperature for 2

hours. After ice water and a 1 N solution of potassium



g) in ethyl acetate (.390 m), triethylamne (8.16 m) and nethanesul f onyl
chloride (4.53 m) were added drop by drop under ice cooling. After
stirringv®ot/hmaoice cooling tenperature for 30 m nutes aRdI/aR010QLHN
tenperature for 1 hour, the reaction m xture was washed wth ice water and
saturated saline. After drying with an? drous sodium sul fate, the sol vent
was distilled off wunder reduced pressifé to yield the titled conpound (14
g) as an oily substance. This product was used-for the next process

L B o 2 ot e s (e
= . , . S). . t = . S),

Con a3 = gxdnatle S b dperagey pp Srbantc Jaye® ad 1y Ik
(neat): 3063 waddiEld wWAAD,sa386G5tekb Hh1iiel4 aflifel? whilblb6t sl drtixkl, 1240,
1175, 1115, %ﬂ?%’ BeN - (4-J.9dob I er Sodi um i odi de
(29.25 Q) maigéﬁgso égkﬁ%;acetgﬁg% 5%5& ﬁi)?hﬁ-%gﬁ?gékzs%%xy)phenyl]butyl
met hanesul f okitsd W@ egh /ofE] O GeET/rFIOIGegh gFRssupe ;( heyregidugd s f ol | owed

by refluxing rp%iri%@.@cf Yy bididPYel Niiiin R dnhodrdpIRP M RE NRE
distilled off; to the'residue, ethyl acetate (750 m) was added; the
mi xture was &éhdd st sameaund ity Glat®r 252 SRIFILSSol ution of sodium

thiosul fate, cagteatlin erowerin.ne. The organic layer was dried over
ressure o yRerdt BREbe Rl Yodbotha Trs2d B a1 uget dhce. Thi s
product was usdd Of &z )t,he 13 t( 2Har adessT W tShautHzpuré .fA dkt)i,ort . 3UH-(NMR ( CDCL3)
o o b Y SRS fonl g S0 e 08
7.30 - 7.47 (5199 fRrH. R.( weat )8- 3363, J02B 29347 Ay, m)e11, 1582, 1510,
1454, 1381, 429qxkek438.35bb/5, 3bldl, WU FBsk, 2928, 2907, 2861,

2840, 1615, 1582, 1514, 1472, 1454, 1379, 1360, 1298,

1285, 1250, 1175, 1119, 1063, 1012 cm™.

(iv) 4~-[4-(benzyloxy)phenyl]butyl methanesulfonate

To a solution of 4—(4—benzyloxjphenyl)butanol (10

g) in ethyl acetate (390 ml), triethylamine (8.16 ml)

and methanesulfonyl chloride (4.53 ml) were added drop

by drop under ice cooling. After stirring at the ice

cooling temperature for 30 minutes and at room

temperature for 1 hour, the reaction mixture was washed

with ice water and saturated saline. After drying with

anhydrous sodium sulfate, the solvent was distilled off

under reduced pressure to yield the titled compound (14

g) as an oily substance. This product was used for the

next process without purification.

'H-NMR (CDCl;) 8: 1.64 - 1.86 (4H, m), 2.60 (2H, t, J =

7.1 Hz), 2.98 (3H, s), 4.23 (2H, t, J = 6.1 Hz), 5.05

(2H, s), 6.91 (2H, 4, J = 8.8 Hz), 7.09 (2H, d, J = 8.8

Hz), 7.32 - 7.48 (5H, m).

IR (neat): 3063, 3031, 2940, 2865, 1611, 1584, 1512,

1456, 1354, 1337, 1240, 1175, 1115, 1015 cm™.

(v) Benzyl 4-(4-iodobutyl)phenyl ether

Sodium iodide (29.25 g) was dissolved in acetone

(195 ml); 4-[4-(benzyloxy)phenyl]butyl methanesulfonate



(vi) 1-[4-(4-benzyl oxyphenyl)butyl]-1H1,2,3-triazole Benzyl

4- (4-i odobutyl)phenyl ether (1.1 g), 1H 1,2,3-triazole (0.31 g), and

pot assi uwa@atr/bunate (0.622 g) were suspended in DVF (7. 5praiypoifoedd’onwed by
stirring at 70C for 26.5 hours. After cooling, the reaction mxture was
extracted with ethyl acetate and washed 2vvlth wat er and saturated saline.
Under reduced pressure, 'the solvent maz distilled off; the residue was
subj ected to silica gel colum chromatography (eluent: hexane-ethyl
acetate = 4: {13 Z)3)waso addsdl, fdicldwed dny cmfiouvnichd Gi3HBO0°G) £orHINER

gcggl?éHS tllﬁﬁnﬁgH A%Eb%téko%& 2HtﬁeH§§lvé9%BWﬁ%2ﬁlg%g&ﬂ%gHbf% = g gokt)
(2H d, J =t S'hérz)resztd}@ (zq#hmit apetfageg (1150 mleovas AdiEq5Hhe n), 7.49

(1H, S), 7.6Shibkirehad R sk t:303%, 2940,y AR61, HbbhudRf? 1512,
1454, 1387, 1298, 1244, 1177, 1113, 1080, 1040, 1028,  cm 1. (vi1)

4-[4- (1H 1, 2, 5995100008 |SAARMLHYgETAt w0 P ARG FEl Fodim2937 - 73
1-[4-(4- benzyﬂw 0 udyar] wid el tovied? lrthy (b8 nhgvési i ssol ved in

met hanol (7.6 10(V aI l.adi_ um_car ban ,(.0..1 g) S ded ol | owed by
vi gorous sti il ﬁ? 58 & yfr oS at“f’?oss%?rté"qﬂcerdgfﬁ&ﬂ er dgll yst was
filtered off “pner&slmel thoatydedals theo ricidriterdatoashpoordt (k.22 Urgleras educed

pressure 10 yald s&t%%aag edzfiapguBdu6e: 388 agseasfgfrt%sgt abline powder.

1H NVR ( CDC13) urnte H quintet, J =
7.4 Hz), 2.5PRomgss wif ux@qlrzl)flcath@(zH t, J =7.0 Hz), 679(2H, d,

fKE ? 3?23 IéIBNﬁﬁ (%b'?lg)zg&ie:l %ggl_HZDzéng (a5 (15 ?5%95377 %2w1£)5 1|3§1
r). ! !
1269, 1242, 12 Isz1)1' é WotgHch ¥ ?@f&&?g Sl @Hg s). 6.90

(2H, 4, J = 8.8 Hz), 7. 09 (2H, 4, J = 8 8 Hz), 7.30 -
7.47 (5H, m). ‘
IR (neat): 3063, 3031, 2932, 2857, 1l61l, 1582, 1510,
1454, 1381, 1298, 1238, 1175, 1121, 1026 cm™* |
(vi) 1-[4-(4-benzyloxyphenyl)butyl]-1H-1,2,3-triazole
Benzyl 4-(4-iodobutyl)phenyl ether (1.1 g), 1H-
1,2,3-triazole (0.31 g), and potassium carbonate (0.622
g) were suspended in DMF (7.5 ml), followed by stirring
at 70°C for 26.5 hours. After cooling, the reaction
mixture was extracted with ethyl acetate and washed
with water and saturated saline. Under reduced
pressure, the solvent was distilled off; the residue
was subjected to silica gel column chromatography
(eluent: hexane-ethyl acetate = 4:1 — 2:3) to yield
the titled compound (0.391 g).
‘H-NMR (CDC1;) 6: 1.61 (2H, quintet, J = 7.8 Hz), 1.93
(2H, quintet, J = 7.8 Hz), 2.59 (2H, t, J = 7.6 Hz),
4.39 (2, t, J = 7.1 Hz), 5.04 (2H, s), 6.90 (2H, 4, J
= 8.8 Hz), 7.06 (2H, 4, J = 8.8 Hz), 7.30 - 7.48 (5H,
m), 7.49 (1H, s), 7.69 (1lH, s).
IR (KBr): 3106, 3034, 2940, 2861, 1611, 1582, 1512,
1454, 1387, 1298, 1244, 1177, 1113, 1080, 1040, 1028,
cm™t.
(vii) 4-[4-(1H-1,2,3-triazol-1-yl)butyl]lphenol



4-13-(1H1,2,3-triazol -1-yl)propyl ] phenol \ NxN HO Benzyl

4- ( 3-i odopropyl ) phenyl ether (2.47 g), 1H 1,2,3-triazole (629 ng), and
pot assi uw@atr/pasate (1.26 g) were suspended in DVF (17.5praijyporfoeddzonwed by
stirring at 70C for 18.5 hours. The reaction mxture was returned to room
tenperature and extracted with ethyl aggtate, after which it was washed
with water and saturated saline. Under reduced pressure, the solvent was
distilled off; the re5|due maslﬁgrlfled by silica gel colum

chr omat ogr aphy ( el trelft = (4 wtyl]l 21H-1,2; 3ytxiagebed

é (g (2;1 ?g&ZY(@W@WWE)EWﬁWédISéd‘FJh %&ﬁéﬂcﬁzod'ﬁ é 8BD) Moz 12" ?g/R((ZCH:DCtIS)
. . 1.N . y ,

J=7.1H), F%‘u-‘&?‘f %T)bmb Gﬁ j(zqz-? yps Ja&g%ée %}10"‘7%5&5%% d, J =8.8
Hz), 7.30 - VTigt&'c(Lﬁsl-l stirrihd 2y I hywrogery Zandsplsgre I%]g@l_)z%%&sig]ﬁ

3030, 2960, 6, 5 54, 1

1177, 1115, 1T c%%qgfﬁ%%%’i ﬁ%ﬁé/%%‘e 7*51&%8% Hb8, 1019 cm 1.
1-[3-(4- benzﬁ@)qqﬂf@rwﬂ%%rm)dqymwsl Mm@ rieuted pBSOsuny wasyikbdol ved

et hanol (3% 1ol omdlias! (61558 b 40-4 Gy P ofaLd owed by

vigorous stirnrin ydrogen a cat al yst was

filtered of f; H%Rf |(ICPF&?é Yasl - &b [ o d?y‘he%so didler ¥ Ruced
pressure to yixmid qdlha;éﬂ t Icred= cprmqmd (507 rr(gaH aSc a J:ws—i 6!1 wa)e powder .

1H—NI\/R cDC13 2 = 7.0
4%8(2I—4\)4t% G”E 3, .gi;d’(H‘?‘-’d(%H %GJI-TZ) 6/*6?47(2H d, J =
5 6 Hz), 7.5% (9194(9)11 d7 W £ 6 Hz) | R (HBrQH 3197, BIOD,(BO15%) 2932,

1615, 1595, 11 QiS50 J637 %1244 072 2% 0 4k 02 0p P80 1038 o 1

Ref er ence Exanpl'e
1593, 1514, 1462, 1381, 1269, 1242, 1225, 1123, 1078
cm™.
Reference Example 10

4-[3-(1H-1,2,3~triazol-1-yl)propyl]lphenol

N/NQN
\—/
HO

Benzyl 4-(3-iodopropyl)phenyl ether (2.47 g), 1lH-
1,2,3-triazole (629 mg), and potassium carbonate (1.26
g) were suspended in DMF (17.5 ml), followed by
stirring at 70°C for 18.5 hours. The reaction mixture
was returned to room temperature and extracted with
ethyl acetate, after which it was washed with water and
saturated saline. Under reduced pressure, the solvent
was distilled off; the residue was purified by silica
gel column chromatography (eluent: hexane-ethyl acetate
= 4:1 — 2:3) to yield 1-[3-(4-benzyloxyphenyl)propyl]-
1H-1,2,3-triazole (856 mg).

'H-NMR (CDC1;) &: 2.23 (2H, quintet, J = 7.2 Hz), 2.60
(2H, t, J = 7.5 Hz), 4.38 (2H, t, J = 7.1 Hz), 5.05 (2H,
s), 6.92 (2H, 4, J = 8.8 Hz), 7.10 (2H, 4, J = 8.8 Hz),
7.30 - 7.48 (5H, m), 7.52 (1H, s), 7.72 (1H, s).

IR (KBr): 3100, 3030, 2960, 2926, 2860, 1613, 1585,
1514, 1454, 1383, 1298, 1250, 1215, 1177, 1115, 1082,



3-[3-(1H1, 2,3-triazol -1-yl)propyl ] phenol HO ~ N N~~ (1)

3-[ 3-(benzyl oxy) phenyl ] - 1- propanol In an argon stream

3- benzyl oxgbermaal dehyde (21.3 g) and di et hyl phosphonoet hpCT/aRat0293¢ (23. 6
g) were suspended in dry DMF (250 m ). Under ice cooling and stirring,
65% oi |y sodi um hydride (3.88 g) was aqggg little by little; after
conpletion of this addition, the mxtu was stirred at roomtenperature
for 2 hours. After the solvent was distilled off, the residue was

di ssol ved i n ld49, 1028 atlBncmidshed with water and saturated saline,

bressure. the st Uk AR IR Fn ot & STERadgfyCed
product of et(BA0 ) IIB-JirgpAnedk iphesithgn@l Rdpehht el@®% an oily

substance. Thi RYLAHE tcason A $SP! yEdvdd) aedct@aﬁolféﬁ%éﬁ)b% ‘
et hyl enedi ami ne-treated 5% pal | adium car bon [ Pd-C (en), 2. 0% was added,

2
fol | owed by WfRRANS STEIFTIRP iIP 2 REAREGP ARG 9y
EC;‘/JPOI/ 029Fhe -Jda&alﬂysﬁb"h wgﬁlns (fliﬂtEexLéfq vml ,cdomeuf ][Eﬂlﬁuﬂa(lj@@fﬂﬁte |
ydrogenation, and .t catalyst was filtere : nder reduced, pressure,
t he sol vent \ﬁé’é‘ccﬁnsiﬁare"ieéﬁ K fé,rynte?f'és rMRGHL S S RIS ‘?Jle‘ﬁsf%r‘it ed THE
(120 m). Thikse sSuoltited rcomgsowdt e(b Ay omy byagreopetys tad dalirpowder ) i t hi um

al um num hydnid 4. S4US od, 4 1 ted T m der ice
cool ing. The hr ghad(%t i(gkc%)]&téju'r gze'v\r&/a%qsdt}?’r r(ﬂ“gl'r}ﬁ%g er efc_eHEO%ﬁ?%g f%’r%;. 5 hours
and at room tétpertat uf & for0 Habours - 3thel 3tbacti oh = il x@ H=2) wes- Btdetf Lo i ce

water and acigl fj eda 3f ber)  Wigh (iR, S aEi@d LIy iyl mesy at e

washed with water and saturated saline, after which it was drie over
anhydr ous sodi-uifh ddH-at®.- Under reduced pressure, the sol vent was
distilled of fTr t(ksr)asizisy weastqouy iFoed, 2pB=) |16k gel59%) urBle, \

chr onat ogr aply o £/ g4 eS| PRI L Fhe) fpad Gk or ess oi 1y

subst ance.
Reference Example 11

3-[3-(1H-1,2,3-triazol-1-yl)propyl]phenol

HO N
\=—/

(i) 3-[3-(benzyloxy)phenyl]-l-propanol

In an argon stream, 3-benzyloxybenzaldehyde (21.3
g) and diethylphosphonoethyl acetate (23.6 g) were
suspended in dry DMF (250 ml). Under ice cooling and
stirring, 65% oily sodium hydride (3.88 g) was added
little by little; after completion of this addition,
the mixture was stirred at room temperature for 2 hours.
After the solvent was distilled off, the residue was
dissolved in ethyl acetate and washed with water and
saturated saline, after which it was dried over
anhydrous sodium sulfate. Under reduced pressure, the
solvent was distilled off to yield 33.15 g of a crude
product of ethyl (E)-3-[3-(benzyloxy)phenyl]-2-
propenate as an oily substance. This product was
dissolved in ethanol (406 ml); ethylenediamine-treated
5% palladium carbon [Pd-C (en), 2.78] was added,

followed by vigorous stirring in a hydrogen atmosphere.



1H-NWR (CDC13) S: 1.80 - 1.96 (2H, m, 2.69 (2H, t, J = 7.7 Hz), 3.66 (2H,
t, J =6.4 Hz), 5.05 (2H, s), 6.77 - 6.87 (3H m, 7.20 (1H t, J = 8.0
Hz), 7.28v0 0177487 (5H, m. IR (neat): 3330, 3063, 3032, 2P4OJP@ABBEW7 1599,
1582, 1487, 1453, 1381, 1314, 1258, 1155, 1026 cm1 . (i)

3-[ 3- (benzyl oxy) phenyl ] propyl net hanesg%{?pnat e Using

3-(3-benzyl oxyphenyl ) propanol (13.5 g), ‘triethylamne (8.16 m ) and

met hanesul fonyl chloride(4.53 m), the sane reaction as Reference Exanple
9-(iv) was caiydr@tgeaut(ltdfyile)l Wetshecdristumed tcornquaplcet(el9. 7 Q) as an oin

alzJ;),Stgngg (3 %&%%(HZH “[250% %‘%‘%%ﬁvé%gﬂ(ﬁ%é‘f%fé 27 e 68 (3H,

M, 7.22 (1HUnder reducedpressur®, -the sYBMt mas I giiddied 2, 2940,

2870, 1599, 1384 reihe 323 aid3Bked 334 de]f%ﬁﬁvatje]d75ﬂHFlo(2162(F'ﬂ ]) (iii)

Benzyl 3-(3-iodopropyl)phenyl ether. Usin enzyl oxy), phenyl ] pr opyl
WO 01/ 77107 PES) FOlWI®T Wa -S?@%%éimg%ré%@(t@a? WiRe 5di um i odi de

(29. '25| g) - tJJ”iG:l'ﬁﬁﬂfB arlemtmmn(mﬂﬁe)er(mnm @qaralfﬁ@e‘iadét@ MRS 1&61&%?0%&3)
to yield the t g an _oi subst ap

6. 2 11 (2H d‘cﬁﬂ Wd@zﬁz)‘“ﬁb upsler; Jige (oo, S HhS T3 16 (21 ¢
J = 6.8 Hz), Jiiadiﬂ::l(oZH,ml}ﬂ:)qreGWHS ‘StARRq idder) ide 2bolling tfor) 1= 57. 2 Hz)

0 1 T A ¥ ot ity 15

1-[3-(3- benz}‘ll@tﬂﬂﬁemﬂ% @dﬂ?ﬁ [to1 Hee, Iad-an iaatolaeildd firedar gditeat nospher e,

ﬁkzl g 3-tri aaaldd (& Yad eﬂ%%hd%éﬁywﬂﬁﬂjéﬂhﬂiw%dé¥ﬁﬂg)1wégﬁédmﬁﬂH§0d'um
ydri de

water and saturated saline, after which it was dried
over anhydrous sodium sulfate. Under reduced pressure,
the solvent was distilled off; the residue was purified
by silica gel column chromatography to yield the titled
compound (14.39 g) as a colorless oily substance.
'H-NMR (CDCl;) &: 1.80 - 1.96 (2H, m), 2.69 (2H, t, J =
7.7 Hz), 3.66 (2H, t, J = 6.4 Hz), 5.05 (2H, s), 6.77 -
6.87 (3H, m), 7.20 (1H, t, J = 8.0 Hz), 7.28 - 7.48 (5H,
m).
IR (neat): 3330, 3063, 3032, 2940, 2867, 1599, 1582,
1487, 1453, 1381, 1314, 1258, 1155, 1026‘cm*
(ii) 3-[3-(benzyloxy)phenyl]ipropyl methanesulfonate

- Using 3-(3-benzyloxyphenyl)propanol (13.5 g),
triethylamine (8.16 ml) and methanesulfonyl
chloride(4.53 ml), the same reaction as Reference
Example 9-(iv) was carried out to yield the titled
compound (19.7 g) as an oily substance.
'H-NMR (CDCls;) &: 2.00 - 2.15 (2H, m), 2.73 (2H, t, J =
7.5 Hz), 2.98 (3H, s), 4.22 (2H, t, J = 6.3 Hz), 5.06
(2H,s), 6.77 - 6.88 (3H, m), 7.22 (1H, t, J = 7.7 Hz),
7.31 - 7.48 (5H, m). '
IR (neat): 3032, 2940, 2870, 1599, 1584, 1487, 1453,
1381, 1354, 1260, 1175, 1026 cm™*
(iii) Benzyl 3-(3-iodopropyl)phenyl ether

Using 3-[3-(benzyloxy)phenyl]lpropyl



(0.48 g) was added. After stirring for 30 mnutes, a solution of benzyl
3-(3-iodopropyl)phenyl ether (3.53 g¢g) in DMV (5 m) was added, followed by
stirringv®o/7aemtenperature for 19 hours. The reacti on, P@idew@O2937Was
diluted with ethyl acetate and washed with water and saturated saline.
Under reduced pressure, the solvent was distilled off; the residue was
subjected to colum chronmatography to ypeld t he t|tled conpound (1.1 g9)
as colorless crystals. np 74 - 75C. 1H NWR (CDCl1l3) b: 2.25 (2H, quintet, J
= 7.2 Hz), 2meZhamdgulifonhte A 1P Hz)g) AT (i un iddide. (RHA5 $H) 05 (2H,

s), 6.75 - 6. T30, “wds 47 (5H m,
7)49 (1H, d, tﬁﬁe %i% ?izeiagtfg’%’l(agsHRéfc?rJeJ‘wéiE%ﬁH@zj)e F\‘ kaige 3125 3063,
3032, 2944, XgETierkgmt iwBaielighe Mssleqwmpom@ (11826@,9)125!15 ar 157,

1113, 1074, JkG: éﬁﬁé&aﬂag 3-[3-(1H 1, 2,3-triazol -1-yl)propyl ] phenol To a

| ut f1- | h | 1,2,3-t le (0.937 g) i
" oy Cha GBS RO e 12 Tk S, 1"

vi gorous sti r(rmg ti n a:hy;d_rngm Aatsphene, a, rpame/i@ Q-ﬂ;g)7715)705 (2H,

T IPOLI 02030 kST L0 S D Sl o8 VR e T LR
yield the tlb{éd4@0dﬁﬁUndn(0 593 g) as colorless crystals nmp 85 - 86C.
50T R R S e R gl < 10
t, J =8.1 H21)451'7 15?@1(1H3 1258, A28, 1715#':3 (1m0@| 1QR& am0- Hz). 'IR
(KBr): 3129, (3GQ47.1-3¢p4 ,3%%41%1;12;8%%11&%2%13&%&] 1351'191912 G aHS 1498,
1362, 1337, 1281, 1221 1157
In an argon atmosphere, trlazole (0.9 g)
was dissolved in DMF (20 ml); 65% 01ly sodium hydride
(0.48 g) was added. After stirring for 30 minutes, a
solution of benzyl 3-(3-iodopropyl)phenyl ether (3.53
g) in DMF (5 ml) was added, followed by stirring at
room temperature for 19 hours. The reaction mixture
was diluted with ethyl acetate and washed with water
and saturated saline. Under reduced pressure, the
solvent was distilled off; the residue was subjected to
column chromatography to yield the titléd compound (1.1
g) as colorless crystals.
mp 74 - 75°C.
'H-NMR (CDC1l3) O6: 2.25 (2H, quintet, J
(2H, t, J = 7.3 Hz), 4.37 (2H, t, J = 7.1 Hz), 5.05 (2H,
s), 6.75 - 6.88 (3H, m), 7.23 (1H, t, J = 8.2 Hz), 7.31
- 7.47 (5H, m), 7.49 (1H, 4, J = 1.0 Hz), 7.71 (1H, 4,
J = 1.0 Hz). : -
IR (KBr): 3125, 3063, 3032, 2944, 2867, 1599, 1584,
1487, 1453, 1381, 1316, 1260, 1215, 1157, 1113, 1074,
1028 cm™
(v) 3-[3-(1H-1,2,3-triazol-1-yl)propyllphenol
To a solution of 1-[3-(3-benzyloxyphenyl)propyl]-
1H-1,2,3-triazole (0.937 g) in methanol (32 ml), 10%
palladium carbon (0.1 g) was added, followed by

.2 Hz), 2.63

[{}
|

vigorous stirring in a hydrogen atmosphere at room



Ref erence Exanple 12

4-{4-[ 2-(2-hydroxyethyl )-1H i m dazol - 1-yl ] butyl } phenol N HO OH (i)

2- (1-{4- ™o (bznayl oxy) phenyl ] butyl }-1H i m dazol - 2- yl)- 1- e€HarmalozBenzyl

4- (4-i odobutyl ) phenyl ether (14.29 g), 2- (2-hydroxyethyl)im dazole (13.1
g), and potassium carbonate (5.39 g) vygrﬂ_a stirred in DMF (390 m)at 60C
for 16 hours. After cooling, the insolublle matter was filtered off; the
filtrate was concentrated under reduced pressure. The residue was

di ssol ved i n tEnpdratapes afer dhhaashed Thiet i¢avatlors tamess #idrtatred. sal i ne.
Under reduce e st I t 1.5ty of L L due was
purified by S)oﬁ'nn C ?Eoln%%%p‘%% c'Ee u%%]?s&%ét%ﬁjo aé:ées{%etéégﬁler'g(ﬁéaiﬁol =19:1 -

9:1). The elqpfucaethPransynes 4i9 ivield ridw ciiided ceernpeuntet ?3 a9b yiel d

the titled CUPANGAOKLPL P10l orl ess crystals. nmp 75 - 77C. 1H NWR
(CbC13) 6: 1.53 - 1.82 (4H, m, 2.58 (2H, t, J = WD 01/77107 PCT/JPOL/ 02937

-78 7.1 Hz), W AP 2% € J = 5.5 Hz), 3.81 (2H, t, J = 6.9 Hz), 4.03 (2H,
t, J = 5.5 HZH-NMRO4CO2H;)S): B.80 (HH qulinteE 17 2=He)l #=zP0 L2406 d, J =

8.6 Hz), 6.93 {1H, d,. J.= 1.2 H), 7,05.(2H d. J = 8.6 H). 7,34 - 7.47
(5H, ). IR(Z&ér)t:’ 3’14‘4,73'%3‘%)%9%2878 2‘2%&/, u’mﬂ,' 1758]&;,*?21‘?&4‘?'3%'95, 1456,
1431, 1381, B298 (BM/3m)L244 96175, 1460,7. U6 201H 1109, 05,1 T026, cm 1.

1) 4-{4-[ 24 2 t hyl) -5l i dazpi 14 - t | g i
O 1 (a4 (B (A D (S HRARR T8 i W PERE "0 67 g
and 10% pal | & JHBar Bor? '1.36)73'3/:, FHA s AT A8 on B2 Ref2dehce Exanpl e

1599, 1588, 1483, 1458, 1362, 1337, 1281, 1221, 1157,
1121, 1080, 1038 cm™. |

Reference Example 12
4-{4-[2-(2-hydroxyethyl)-1H-imidazol-1-yl]butyl}phenol

o
HO

OH
(i) 2-(1-{4-[4-(benzyloxy)phenyllbutyl}-1H~imidazol-2-
yl)-1l-ethanol
Benzyl 4-(4-iodobutyl)phenyl ether (14.29 g), 2-
(2-hydroxyethyl)imidazole (13.1 g), and potassium
carbonate (5.39 g) were stirred in DMF (390 ml)at 60°C
for 16 hours. After cooling, the insoluble matter was

filtered off; the filtrate was concentrated under
reduced pressure. The residue was dissolved in ethyl
acetate and washed with water and saturated saline.
Under reduced pressure, the solvent was distilled off;
the residue was purified by column chromatography
(eluent: ethyl acetate-methanol = 19:1 — 9:1). The
eluate was recrystallized from ethyl acetate-methanol
to yield the titled compound (10.99 g) as colorless
crystals.

mp 75 - 77°C.

'H-NMR (CDC1,;) &: 1.53 - 1.82 (4H, m), 2.58 (2H, t, J =



11-(v) was carried out to yield the titled conpound (5.3 g). np 118 -
119C. 1H- NWMR (CDC13) 8: 1.50 - 1.80 (4H, m, 2.55 (2H, t, J = 7.0 Hz),
2.79 (2HWO01/3711867 5.8 Hz), 3.82 (2H, t, J = 7.0 Hz), 3.97P(RBP0110293] = 5.8
Hz), 3.85 - 4.40 (1H, br), 6.77 (2H, d, J = 8.4 Hz), 6.80 (1H s), 6.94
(1H, s), 6.96 (2H, d, J =8.4 Hz). IR gBr) 3600 - 2400, 1615, 1593,
1516, 1489, 1.456, 1373, 1252 1171, 1 1125, 1103, 1055 cm 1.

Ref erence Exanple 13 OH HO (|)

2- (1- ( 3-[ 4- (BerizHzaxy )JohEhyl 3tpr opy|J -4 H i rilkakol3 B1 yl3H 1-tet hanel6 1%i ng
benzyl 4-(3- |I%opr4)mg)(pﬂ?nyg e} herg | (55;@% X0l ((Z?H hygj' oxgeg@y@ m dazol e

(5.05 g) and potassium carbonate (2. 'he sane reaction as Reference

Exanpl e 12- (i was dard if) olk- 1@ (3E8) dirt hb 1 i841edap B/9710H, 4,

PCT/JP01/0293;7_-1792 apipounch s 2288 @, q;a;cﬁcglfg,s)s cf ys4 al s7. 47’rp(58}9 82C.

1H NMR (CDC13). S: 2.03 (2H, quintet, J = Hz), 2.58 (2H, t, J = 7.4

H), 2.74 (28, J = 5.6 Hz), 3.82 (2H, t, J=7.4 H), 401(2H t, J =
6 Hz), 5.0EiR(2(Iiths)) 3183 J038, D936, %E(QHledl.l,J BE2 6 t#)4, 6. 94 (1H,

5.
3110, 2063, AP HBEY L TREL. Y fl%’% Yok 58 R 1208,
1240, 1177, P52, 11109, JiUSU Mﬁzﬁlqmnl. (i) ,
g E:i ECZ% Ei ?%g‘rnlzy%/%;yilp?eny ] pr opy eﬂhlxﬂ):_]mﬂ%gzg%lé%ng 1UZ![ Eanol (2.53 g)
and 100 pal | it 1p.38 g), the same reaction as Reference Exanple
11-(v) was carri edriiig tp—M-edﬂ-EMBédﬂﬂbW]butyl}—lH—

imidazol-2-yl)-1l-ethanol (10.67 g) and 10% palladium

carbon (1.6 g), the same reaction as Reference Example

1l1-(v) was carried out to yield the titled compound

(5.3 g).

mp 118 - 119°C. .

'H-NMR (CDC13) &: 1.50 - 1.80 (4H, m), 2.55 (2H, t, J =

7.0 Hz), 2.79 (2H, t, J 5.8 Hz), 3.82 (2H, t, J = 7.0

Hz), 3.97 (2H, t, J = 5.8 Hz), 3.85 - 4.40 (1H, br)f

6.77 (2H, 4, J 8.4 Hz), 6.80 (1lH, s), 6.94 (1H, s),

6.96 (2H, 4, J 8.4 Hz).

IR (KBr): 3600 2400, 1615, 1593, 1516, 1489, 1456,

1373, 1252, 1171, 1150, 1125, 1103, 1055 cm™

Reference Example 13 ‘

OH

N~ NN
\—/
HO ‘

(i) 2-(1-{3-[4-(benzyloxy)phenyl]propyl}-1H-imidazol-2-
vl)-1l-ethanol ’

Using benzyl 4-(3-iodopropyl)phenyl ether (5.28
g). 2-(2-hydroxyethyl)imidazole (5.05 g) and potassium
carbonate (2.07 g), the same reaction as Reference

Example 12-(i) was carried out to yield the titled



(1.85 g) as colorless crys tals. np 116 - 117C. 1H NWR (CDCl3 + CD3CD) S:
2. 3(2H quintet, J = 7.3 H) , 2.55 (2H, t, J =7.3 Hz), 2.75 (2H, t, J
= Hz)WOOB7'aB7(2H t, J =7.3 Hz), 3.91 (2H, t, J = 6.PCHIN1/02B777 (2H,
d, J=8. Hz) 6.84 (1H, d, J 1.2 Hz), 6.93 (1H, d, J = 1.2 Hz), 6.97
(2H, d, J = 8.6 Hz). IR(KBr) 3500 - 12,80 3119, 2934, 2861, 1615, 1593,
1516 1495 1454, 1373, 1252, 1173, 115 1123, 1053 cm 1. Reference
Exanple 14 3-{3-[2-(2- hydroxyet hyl)-1H i m dazol - 1-yl ] propyl } phenol OH HO

(i) 2-(1-{3- [®ndeenzl | (Gy)DphENnydy pradma JeskHdrypsdaris - 2- yl ) - 1- et hanol Usi ng
benzyl 3-(3- 'n@)d% phenyl ether (3.53 WO 01/77107 PCT/JPOl/ 02937 -80

g), 2-(2-hydr éythy I mdazole (1.46 g) and 65% oily sodi um hydride (0.48
g), the sane "HelMRi 66DEd s ReferZerfte (2Beagptiatett (id)= wWadt &g & 5t to

yield the tit Izgpl tcormo_.unﬂ 42;:;2?6 D). 7a§ @}polprl‘ps;s $id mzs)ubsj ayﬂgce('_iz mH NWVR
(CDC13) 8: 2 05 2H, glw nt ((# ) 2.73
(2H t, J &2 )21 - 0% | (2ﬁ'— t?r < |5|2)545 )('2+$ q5 (P ) Hy)
5.06 (2H, s) 5 3&7(?1& G )88 .34 (m)H @,8% (1. & Hz) = 6l.9A HZI)H &;)?5 (1;4 d,
J =1.2 Hz) H, | R (neat

3500 - 3100 3 (213‘{;34* 2’3938 G f’gé;%z’) '1579:9’?21 157373414781‘5"(2@ "1491 1453, 1381,
1316, 1260, IEJRSE(KBTJ)J,Q 3500053, 31111263dm01 3063, 3032, 2934, 2865,

3-{3-[ 2- ( 2- hygrgxy | ) -1 | 11prepy 3 n i
2. (1-{3-(3- (%oig;n?yl (?';Sy 4phenijpropy i 4y el zo|“§§h§‘e Olzd‘ltit a7 (2.42 g)
and 10% pal | &di%%m oo QXY 24024 anhe- sarre reaction as Reference Exanple

(ii) 4-{3-[2-(2-hydroxyethyl)~-1H-imidazol-1~
yl]lpropyllphenol

Using 2-(1-{3-[4-(benzyloxy)phenyl]lpropyl}-1H-
imidazol-2-yl)-l-ethanol (2.53 g) and 10% palladium
carbon (0.38 g), the same reaction as Reference Example
11-(v) was carried out to yield the titled compound
(1.85 g) as colorless crystals.
mp 116 - 117°C.

'H-NMR (CDCl; + CD;OD) &: 2.03 (2H, quintet, J = 7.3 Hz),
2.55 (2H, t, J = 7.3 Hz), 2.75 (2H, t, J = 6.2 Hz),
3.83 (2H, t, J = 7.3 Hz), 3.91 (2H, t, J = 6.2 Hz),
6.77 (2H, d, J = 8.6 Hz), 6.84 (1H, 4, J = 1.2 Hz),
6.93 (1H, 4, J = 1.2 Hz), 6.97 (2H, d, J = 8.6 Hz).

IR (KBr): 3500 - 3100, 3119, 2934, 2861, 1615, 1593,

1516, 1495, 1454, 1373, 1252, 1173, 1152, 1123, 1053

‘cm™t.

Reference Example 14

3-{3-[2-(2-hydroxyethyl)-1H-imidazol-1l-yl]lpropyl}phenol
OH

O\©/\/\N\:\/N

(i) 2-(1-{3-[3-(benzyloxy)phenyl]propyl}-1H-imidazol-2~
yl)-1l-ethanol
Using benzyl 3-(3-iodopropyl)phenyl ether (3.53



11-(v) was carried out to yield the titled conpound (1.69 g) as colorless
crystals. np 111 - 113C. 1H NWR (CDC13) 8: 2.07 (2H, quintet, J = 6.9 Hz),
2.55 (2mWwowvy7a0= 7.3 Hz), 2.73 (2H, t, J = 5.9 Hz), 3.80PCPHP01/02937] = 7.1
Hz), 4.00 (2H, t, J = 5.9 Hz), 6.55 - 6.76 (3H rr), 6.86 (1H, d, J = 1.4
Hz), 6.96 (1H, d, J = 1.4 Hz), 715(1%% 7.8 Hz). IR (KBr) cm1:
3500 - 3100, 3046, 2940, 2865, 2712 4, 1599 1588 1528, 1483, 1456,
1372, 1279, 1250, 1155, 1123, 1057. Reference Exanple 15

8 51 [61 (4 C_?}gjr,ommﬂwtiﬂnmﬂhyﬂﬂimﬂiMeZ(MQG Ig R-ampt offithedtilyt WO

1/ 77107 P

3-{1-[4-(4- besr%)zpd(%jl:{)xy en e)ﬂ)gJOt yﬁ gPH-I m dazgfel ea(ft}lofl ZaSpr%epfaen%ecPc? Usi ng
benzyl 4- (4- E&dFRIEY I%kﬂd;ﬁm washaranriesh qt to yield the titled

2- (2, 3- di hydimpery | 024 Geanolas Gl .dbibriand %{ﬁf'éﬁbsﬁé}%&m hydri de

(0.259 g), the sanme reactjon as Reference Exanple 11- was carried out

to yield the Ht‘NV‘Be&CBSPrprﬁTd A-P24 % %né’drl‘%:r'l ek c7ry%t 218 INVR
(CDC13) S: 1.(331,- tl. 83 {4H5 MWz) 225773(2(HH,'[,1:JJ: 5 15 Hr), 237&((&1!1 d J =

g §4Hf)1H clcl9E %’H %éjﬁﬁ"lf é’%z‘)z '36‘82("1H qs HJJZL% 04:;()2 4 S - 4.'23
(1H, m, 5 04 02H $).,88.(B%1,( 1H,, &,. 8BZKMHFH3”i16=902(mﬁ)11649&:ﬁuﬁ Hz),
'R (ko). 3600 2S00 Wds aod0] Bt deet o hd) Thed 1Y 1as,
1454, 1379, 15%G, Ir’12275 1240, 1177, 1150, 1123, 1080, 1026 cm 1.
IR (neat): 3500 - 3100, 3067, 3034, 2938, 2867, 1599,
1584, 1524, 1491, 1453, 1381, 1316, 1260, 1155, 1119,
1053, 1026 cm™
(ii) 3-{3-[2-(2—hydroxyethyl)-1H-imidazol—l-
yllpropyll}phenol
Using 2-(1-{3-[3-(benzyloxy)phenyl]propyl}-1H-
imidazol-2-yl)-1-ethanol (2.42 g) and 10% palladium
carbon (0.24 g), the same reaction as Reference Example
11-(v) was carried out to yield the titled compound
(1.69 g) as colorless crystals.
mp 111 - 113°C.
'H-NMR (CDC13) &: 2.07 (2H, guintet, J = 6.9 Hz), 2.55
(2H, t, J = 7.3 Hz), 2.73 (2H, t, J = 5.9 Hz), 3.80 (2H,
t, d = 7.1 Hz), 4.00 (2H, t, J = 5.9 Hz), 6.55 - 6;76
(3H, m), 6.86 (1H, 4, J = 1.4 Hz), 6.96 (1H, 4, J = 1.4
Hz), 7.15 (1H, t, J = 7.8 Hz).
IR (KBr),cmdd 3500 - 3100, 3046, 2940, 2865, 2712,
2604, 1599, 1588, 1528, 1483, 1456, 1372, 1279, 1250,
1155, 1123, 1057.
Reference Example 15
3-{1-[4~-(4-hydroxyphenyl)butyl]-1H-imidazol-2-y1}-1,2-
propanediol ‘



(i1) 3-{1-[4-(4-hydroxyphenyl)butyl]-1Him dazol -2-yl)- 1, 2-propanedi ol
Using 3-(1-[4-(4-benzyl oxyphenyl)butyl]-1H i m dazol-2-yl}-1, 2-propanedi ol
(1.22 g) ve@d/1096 pal | adi um carbon (0.18 g), the sane reakCT/aPN143937

Ref erence Exanple 11-(v) was carried out to yield the titled conpound
(0.918 g) as colorless crystals. 1HN 1(CDC13 + CD3OD) 8: 1.50 - 1.80
(4H, m, 2.55 (2H, t, J = 7.0 Hz), 2.75°(1H, d, J = 7.2 Hz), 2.76 (1H d,
J =5.6 H), 3.49 (1H, dd, J = 5.4 Hz, 11.6 Hz), 3.62 (1H, dd, J = 4.2 Hz,
11.6 Hz), 3.84 (2H, t, J =7.0 Hz), 3.8 4.08 (1H, m, 6.75 (2H, d, J =
8.6 Hz), 6.80 (1H, d, J = 1.4 Hz) &FH d J =1.4 Hz), 6.97 (2H, d,
J =8.6 Hz). WD 01/ 7710 3 3 82 IR (KBr): 3500 - 3100, 3011
2936, 2859, 1613, 1595 '16 1489, 1456, 137 60, 1252, 1171, 1150,
1125, 1101, 1030 ¢ Reter ence Exanpl e HONN (i)
3-{1-[3-(3- benzylo& phenyl)propyl] 1H i m dazadl -2- yl}-1,2-propanedi ol Using
benzyl 3-(3-iodopropyl)phenyl ether (1.98 gfj

2-(2, 3-di hydr(q_x)y%r %y|[)4—f‘@413:¥é}l£ri|§:?;&)rrﬂc)n %] oiﬁ_y =2 hydri de.

(0.259 9), the sane reaction a ence mas carrled out
to yield theY%hﬂqéﬁﬂﬁﬂﬁﬁﬂﬁﬁ#%H 31 g) as a colorless oily substance.

1H NMR (CDC13) 8: U’éﬁfg (= 4-11@—11013.0‘"{)1; ’}Bﬂen_fl @théz?l'tztos r, 7.3
Hz) 273(1'2_12(2 _%&’g‘f Jf'):l&mgi I-%_z 61:5 d(j J
4.8 Hz, 11.24th2-33dip 32018 1(L- Qg ‘%25'2|$P Y2 7.
Hz), 4.12 - 4&cfunlMyddided. @6 A52H,g),) ,tHe hme 6:é3£’ct:(<ﬁHa§T') 6.81 (1H, d,
J =12 H), ﬁ%é%%éﬁgé ﬁ&aﬁbféjlfl(iv) was carried out to yield the
| titled compound (1.23 g) as colorless crystals. '

1H-NMR'(CDClg,) d: 1.52 - 1.83 (4H, m), 2.57 (2H, t, J =

7.1 Hz), 2.78 (2H, 4, J = 5.2 Hz), 2.79 (1H, d, J = 6.8

Hz), 3.62 (1H, dd, J = 4.8 Hz, 11.2 Hz), 3.74 (1lH, dd,

J = 4.8 Hz, 11.2 Hz), 3.82 (2H, t, J = 7.1 Hz), 4.12 -

4.23 (1H, m), 5.04 (2H, s), 6.79 (1H, 4, J = 1.4 Hz),

6.90 (2H, 4, J 8.6 Hz), 6.91 (1H, 4, J 1.4 Hz),

7.05 (2H, 4, J 8.6 Hz), 7.30 - 7.47 (5H, m).

IR (KBr): 3500 3200, 3065, 3030, 2932, 2861, 1l6l1l,

1582, 1510, 1495, 1454, 1379, 1296, 1275, 1240, 1177,

1150, 1123, 1080, 1026 cm™’

(ii) 3—{1~[4-(4—hydroxyphenyl)butyl]—lH—imidazol-z-yl}—

1,2-propanediol

Using 3-{1-[4-(4-benzyloxyphenyl)butyl]-1H-
imidazol-2-yl}-1,2-propanediol (1.22 g) and 10%

w 1l

I
Il

palladium carbon (0.18 g), the same reaction as
Reference Example 11-(v) was carried out to yield the
titled compound (0.918 g) as colorless crystals.

'H-NMR (CDC1; + CD3OD) &: 1.50 ~ 1.80 (4H, m), 2.55 (2H,
t, Jd = 7.0 Hz), 2.75 (1H, 4, J = 7.2 Hz), 2.76 (1H, 4,

J = 5.6 Hz), 3.49 (1H, d4d4, J 5.4 Hz, 11.6 Hz), 3.62
(1H, dd4, J = 4.2 Hz, 11.6 Hz), 3.84 (2H, t, J = 7.0 Hz),
3.97 - 4.08 (1H, m), 6.75 (2H, d, J = 8.6 Hz), 6.80 (1H,
d, J =1.4 Hz), 6.89 (1H, 4, J = 1.4 Hz), 6.97 (2H, d,

J = 8.6 Hz).



Hz), 7.23 (1H, t, J = 8.4 Hz), 7.31 -
3063, 3032, 2934, 2865, 1599,
1155, 11380 0v1082, 1028 cm 3'. (ii)

3-{1-[3-(3-hydroxyphenyl ) propyl]-1H i m dazol
3-{1-[3-(3ibenzyloxyphenyl)propyl]-lH—_%?1
g) and 10% palladi um carbon (0.195 g), fhe
Exanpl e 11-(v) was carried out to yield the

col orl ess oi IER (KR )anc3H00 | HINNR ( CROIBACHBED) B52. (B X2H, 1508 nt et ,

7.48 (5H, m.
1584, 1526, 1489, 1454, 1381, 1316, 1260,

dazol

IR (neat): 3500 - 3200,
PCT/JP01/02937

-2- yl}-1,2-propanedi ol Using

-2-yl)-1, 2-propanedi ol (1.30

sanme reaction as Reference

titled conmpound (0.979 g) as a

7.4 Hz) H, J S1els 3 2 3o (L ), 01/77107
PCT/JPOl/ 02995}%16-2831489 1_45|$ dﬁz%z ]537 Hz]? %’518)1(1H ﬁdd(]? 1\&(35

11. 4 Hz) 3611Q11'H1Q¥0P“*42Hz 11.4 Hz), 3.85 (2H, t, :73Hz)
3.98 - 4.10 @@gﬁeﬂgncésgghm i e (3H, m), 6.86 (1H, d, J = 1.4 Hz), 6. 92
(1H, d, J = 1.4 H), 7.14 (lH t, J =7.8 ?ﬁ%' IR (neat): 3500 - 3100,
3040, 2942, 2863 1599, 1588, 1530, 1483 6, 1360, 1279, 1254, 1155,
1125, 1088, 1030 cm 1. Reference Exanpl e| 17

2-[ (E)-2-(2, 4-di fl uorophenyl ) et henyl ] -
i odobut yl ) phenoxy] net hyl ] -1, 3- oxazol e
4-14-12-(BE)-[2-(2,H6di f
oxazol - 4-yl ] met hoxyph
4- (4- hydr oxyphenyl ) - 1-
hydride (528 ng) was atd
room t enperature f

tes. _Under

yl]-1, 3-

NOT OpRen {
1- but'anolN ToNa sol uti on of
ﬂEEEEO' (1.99 gy—i/h DVF (20 m),

d under ice coollng,

60% oi |y sodi um
foll owed by stirring at

0 cool i
(E) - 4- chl or on(é’t)hﬁ {J’Zl"[?t% neZ'P en(ﬁ%%%%@’ﬁy pryglgk/'ll]}{)fé%ﬂaezo(lg% g) was
added, yl}-1,2- propanedlol
Using benzyl 3-(3-iodopropyl)phenyl ether (1.98
g), 2-(2,3-dihydroxypropyl)imidazole (1.0 g) and 65%

oily sodium hydride (0.259 g),
Reference Example 1ll-(iv) was c

titled compound (1.31 g) as a c

the same reaction as
arried out to yield the
olorless oily substance.

'H-NMR (CDCl;) 8: 2.05 (2H, quintet, J = 7.3 Hz), 2.60
(24, t, J = 7.3 Hz), 2.73 (1H, d, J = 4.8 Hz), 2.74 (1H,
d, J = 7.2 Hz), 3.61 (1H, dd, J = 4.8 Hz, 11.2 Hz),

3.74 (1H, dd, J = 4.8 Hz, 11.2 Hz), 3.82 (2H, t, J =

7.3 Hz), 4.12 - 4.23 (1H, m), 5.06 (2H, s), 6.73 - 6.88
(3H, m), 6.81 (1H, 4, J = 1.2 Hz), 6.93 (1H, 4, J = 1.2
Hz), 7.23 (1H, t, J = 8.4 Hz), 7.31 - 7.48 (5H, m).

IR (neat): 3500 - 3200, 3063, 3032, 2934, 2865, 1599,
1584, 1526, 1489, 1454, 1381, 1316, 1260, 1155, 1123,
1082, 1028 cm™

(ii) 3-{1-[3-(3-hydroxyphenyl)propyl]-1H~imidazol-2~

v1}-1,2-propanediol

Using 3-{1-[3-(3-benzyloxyphenyl)propyl]-1H-
imidazol-2-yl1}-1,2-propanediol (1.30 £) and 10%
palladium carbon (0.195 g), the same reaction as
Reference Example 11-(v) was carried out to yield the
titled compound (0.979 g) as a colorless oily substance.
'H-NMR (CDC13;+CD;OD) &: 2.07 (2H, quintet, J = 7.4 Hz),

2.58 (2H, t, J = 7.3 Hz), 2.72 (1H, d, J = 6.8 Hz),



foll owed by stirring overnight at roomtenperature. After water and 1 N
hydrochl oric acid was added, the reaction mxture was extracted wth ethyl
acet at e. w@b1/2not he extract was dried over magnesi um sul f BEBJPG110293%aS
concentrated under reduced pressure; the residue was recrystallized from
et hyl acetate-diethyl ether- hexane to yjeld the titled conpound (3.71 @)
as colorless crystals. nmp 75 - 76C. ' (CDhC13) S 1.5 - 1.7 (4H, m,
2.60 (2H, t, J = 6.8 Hz), 3.66 (2H, t, = 6.0 Hz), 5.02 (2H, s), 6.8 WO
01/ 77107 PCT/21.P@l/(Q2034, -B4& 6.3 HH,, M., 5cﬁ @, (d, & J =8k Hz), 6.98

(11 d. 3 - g B P G & 4] dd e e as ey "o,
1246, 1140, 968J =856 Xmz)., (398 - 4.10 (1H m), 6.60 - 6.74 (3H,

2-[(B)-2-(2 di fd uQ n henyl
|o<[1I£)bLtyI§ph§n o;<y rretﬁlg/l}ie )ldé%gxa%l‘ﬂeﬁzl)[[%(%l u |on of 4 [41 [42 P{ZE)) [2-(2,4
d|f|uorophen?lﬂétﬁéﬁylﬁhlibeﬁbibﬂﬁw -yl ] met hoxyphenyl]- 1-butanol (3.47 g)

in THE (50 nipg t:féa@ct)hylmme (31103)7 3040 Wam addede ndeyod Ce yyp! i ng,
met hanesul fonyl_chloride (0.77 was added, foll ovved b 'stirring at

room t enper ath?3@ «f I8 rﬁ%ﬁ'esms t &2 At b2 s LdPed, 1 12%ve 14884 i on

m xture was exazoacihed. with ethyl acetate; the extract was washed wth
saline, after @?lch |tﬁ¥a dr| over nmagnesi um sul fate. The sol vent was
distilled of FCHEEHHE FEAWIE dcetone (100 M) and sodi um i odi de (6.75 g)
wer e added, W&I[I(Mﬂﬁ.ﬂﬂdﬂﬁh@ro&he@l)d&o@ﬂyﬂr] -2A-Hdur-S(4-The reaction

mxture was ;¢ eﬂé; &ﬁg! %{ aqd xture was extracted with
et hyl acetate he act :%?] iy sequent|§1 y W th aquefus sodi um
thiosulfate and saline and dri ed over magne er which it
was concentrated under reduced pressure. Theg |p|tate

F Nl‘:” O
NN

o)

F
(i) 4-[4-[2-(E)~[2-(2,4-difluorophenyl)ethenyl]-1,3-
oxazol-4-yl]lmethoxyphenyl]-1-butanol }

To a solution of 4-(4—hydroxyphenyl)-l-butanol
(1.99 g) in DMF (20 ml), 60% oily sodium hydride (528
mg) was added under ice cooling, followed by stirring
at room temperature for 30 minutes. Under ice cooling,
(E)-4-chloromethyl-2-[2-(2,4-
difluorophenyl)ethenylloxazole (3.37 g) was added,
followed by stirring overnight at room temperature.
After water and 1 N hydrochloric acid was added, the
reaction mixture was extracted with ethyl acetate.
After the extract was dried over magnesium sulfate, it
was concentrated under reduced pressure; the residue
was recrystallized from ethyl acetate-diethyl ether-
hexane to yield the titled compound (3.71 g) as
colorless crystals.
mp 75 - 76°C.

'H-NMR (CDC1l;) 6: 1.5 - 1.7 (4H, m), 2.60 (2H, t, J =
6.8 Hz), 3.66 (2H, t, J = 6.0 Hz), 5.02 (2H, s), 6.8 -



was collected by filtration and washed wth diethyl ether-hexane to yield
the titled conmpound (3.55 g) as a pale-yellow powder. 1H NVWVR (CDC13) S:
1.6 - 1. WoaHy71iy, 2.5 - 2.7 (2H m, 3.1 - 3.3 (2H, m,PETOW1(029437 s), 6.8
- 7.2 (6H m, 7.5 - 7.75 (4H, m. IR (KBr): 1615, 1514, 1493, 1431, 1279,
1246, 1140, 966, '856 cm Reference Exanple 18

2-[ (E)-2-(4-bronmophenyl ) ethenyl ]-4-[] 4-'@4—' i odobut yl ) phenoxy] met hyl ] -1,
3-oxazol e WO 01/ 77107 PCT/JPOL/ 02937 -85- N O Br Using

4- (4- hydr oxypheny{ )4 1-thy} agogo (d2@9 @) and 8.4 Hz), 6.98 (1H, 4, J =

E) - 4- chl l-2-[2;(4:-Db nyl)eth | ] oxazole _(7.43.9),.the sane
ﬁe;ctign g?@@e‘%’ej é&é |{e§“ir'[7)%$)'¥ %Naé'/géryﬂed o t't%’gi (ef‘i‘j' m),
4-[4-[2-(E) - [2-5A- (i onbph®ny| )2t heiy) | -17636060(9H0I sh:-yl ] rrﬂ]hoxyphenyl ] t 1-
but | (9.7 . | CREP t nme, action
ag gg?eréncegrég;(n%%’ gglf%illlf‘) wasg'ugfai%ﬁ’egigﬁ?' tfc?i?’elg%lz%%’e ﬁ??édgéghpound
(4.47 g) as B56uHEme-powder. i H NVR (CDC13) 8: 1.65 - 1.95 (4H, n), 2.58

2H, t, J = (fij (B 28 (2H - difr Tuos L(£.92 (1H,
0y L 1g g D) ERbm s (R dagdorcpionyElotiegi LAt b BB O
(1H, d, J = 1362.49171&131{1)79153210’(1214,‘6?}}3?%1-=1'83.21°>FE2)91<7.66 (1H, s). Exanple 1
[1'[4[[2'[|[]2'[EE)'%(é‘gﬁm?hﬁwlée‘m%lﬂﬂ’52](2'4“ VN NJ- o

ol - 4- 0X en - L, o= = .. ~
(I\)/)éaz To a Zol Eﬁ%ﬁué@goop}?'ﬁw]( )%lf‘ﬁ%/ergyﬁ_% ]rl‘i %‘z?ffa}?qu P fstrcaypneny1 !

l-butanol (3.47 g) in THF (50 ml), triethylamine (1.37
ml) was added; under ice cooling, methanesulfonyl
chloride (0.77 ml) was added, followed by stirring at
room temperature for 30 minutes. After water was added,
the reaction mixture was extracted with ethyl acetate;
the extract was washed with saline, after which it was
dried over magnesium sulfate. The solvent was
distilled off; to the residue, acetone (100 ml) and
sodium iodide (6.75 g) were added, followed by stirring
at 40 - 50°C for 2 hours. The reaction mixture was
concentrated; water was added; the mixture was
extracted with ethyl acetate. The extract was washed
sequentially with agqueous sodium thiosulfate and saline
and dried over magnesium sulfate, after which it was
concentrated under reduced pressure. The precipitate
was collected by‘filtration and washed with diethyl
ether-hexane to yield the titled compound (3.55 g) as a
pale-yellow powder.

'H-NMR (CDCl3) 8: 1.6 - 1.9 (4H, m), 2.5 - 2.7 (2H, m),
3.1 - 3.3 (2H, m), 5.02 (2H, s), 6.8 - 7.2 (6H, m), 7.5
- 7.75 (4H, m).

IR (KBr): 1615, 1514, 1493, 1431, 1279, 1246, 1140, 966,
856 cm™t.

Reference Example 18
2-[(E)-2-(4-bromophenyl)ethenyl]-4-[[4-(4-
iodobutyl)phenoxy]methyl]-1,3-oxazole



yl ) butyl ] phenol (174 ng) in DVF (4 m)," 60%oily sodium hydride (35 ng)
was added under ice cooling, followed by stirring at roomtenperature for
30 m nut 880 oumder ice cooling, (E)-4-chloronethyl-2-[2-(BET/IP01/02937

nmet hyl phenyl ) et henyl ] oxazol e (206 ng) was added, followed by stirring at
roomtenperature for 2 hours. WO Ol/??{%é_PCT/JPC&/OZQS? -86 After water
was added to the reaction m xture, the recipitate was coll ected by
filtration and washed with water. The precipitate was dlssolved in a

m xture of THE-ethyl acetate, and the sol ution s he wat er and
saline, and dried over magnesium sul fate, aft |ch it was concentrated
under reduced pressure. The residue vas ; ized fromethyl acetate-
hexane to yield the titled conpoul 81 nfy as“colorless crystals. np 154
- 155C . 1H-NMWR (CDC13) S 1. | 7 (H, m, 1.85 - 2.05 (2H, m, 2.38
(3H, s),.2.60 (2H, t, $H39 (2H t, J 7.0 Hz), 5.01 (2H s),
6.87 (2H, d, J 8.6 Hi 6. 9 7 0 (1H, m, 7.19.(2H, d, J =8.6 Hz), 7.19
(2H, d, J - 8. Okt 4 H d, J =80Hz), 7.5- 7.7 (4H m. IR (KBr):
1640, 1607, 1530, @%14 1464, 1339, 1256, 1211, 1053, 974, 810 cm1l. Anal.

l cd f C25H26 J I/ 6; H,
884(93 N0r 1500 %:mgpzl @ Ay ardxforeny 1 - ﬂﬂ%@@anofowdQQ G) Znd

1-{4-[ 4- ({ 2- [{E®)~ 420(1’4194%“6%@1 b%t (iR quophenyisfhenyl Joxazole
4-yl) et hoxy)h(mle]wld)butﬁﬂe} -sldrthel , ﬂea?cﬁ:tdraZa:& RdEdreldle BxdmfglO 0O (i) In an
argon at nospner.e

65% oi ly sodi"im hcya rj“{lcfa 1{'@% 1}2%3 i Z‘{c)i %‘éoﬁ% (Z}:‘b)u W?goh §2;gdgg) and
t her et o. bromophenyl)ethenyl]l-1, 3 oxazol-4-yllmethoxyphenyl]-1-
butanol (9.70 g). Using the compound obtained (4.28 g),
the same reaction as Reference Example 17-(ii) was
carried out to yield the titled compound (4.47 g) as a
white powder.
'H-NMR (CDC1l3) 8: 1.65 - 1.95 (4H, m), 2.58 (2H, t, J =
7.2 Hz), 3.20 (2H, t, J = 6.8 Hz), 5.02 (2H, s), 6.92

(1H, 4, J = 16.4 Hz), 6.92 (2H, d, J = 8.6 Hz), 7.38
(2H, d, J = 8.4 Hz), 7.47 (1H, 4, J = 16.4 Hz), 7.52
(2H, d, J = 8.4 Hz), 7.66 (1H, s).

Example 1

[1-[4-[4-[[2-[(E)-2-(4-methylphenyl)ethenyl]-1,3-
oxazol-4-yl]methoxy]phenyljbutyl]-1H-1,2,3-triazole

N=
l
N

o

To a solution of 4-[4-(1H-1,2,3-triazol-1-
vl)butyllphenol (174 mg) in DMF (4 ml), 60% oily sodium
hydride (35 mg) was added under ice cooling, followed
by stirring at room temperature for 30 minutes. Under
ice cooling, (E)-4-chloromethyl-2-[2-(4-
methylphenyl)ethenyl]oxazole (206 mg) was added,

followed by stirring at room temperature for 2 hours.



Wth stirring under ice cooling, 4-(chloronethyl)-2-

[ (E)-2-(4-fluorophenyl)ethenyl]-1, 3-oxazole (250 ng) was added, foll owed
by stirriwgoat71pbom tenperature for 3 hours. After waterP@EIPEMABA, t he
reaction mxture was extracted with ethyl acetate. The extract was washed
with water and saturated saline and dri_gg_ over WO 01/77107 PCT/JPQL/ 02937
-87 sodiumsul fate, after which it was ncentrated under reduced,
pressure. The residue was purified by silica gel colum chromatography

(el uent: chl efdfeor wadidramas addd8 l)q tafd ereadtiicin intixtasre edhest al |1 zed

crystal o mp PERREse VAL g ddund B MR ol Mol hedihe P 550 )
1.94 (2H, qmaﬂeex ‘The prycip)taze6vag2Aissolyed InSaHEixtuged0f(2H, t, J

= 7.0 Hz), Sqd @%HﬁiSk@é%é%é(:Hﬂd‘%hejsdidgid%lwgs ﬂ%éﬂ%dﬁai i, J =28.6
Hz), 7.08 (2H, d, J = Hz)', : 46-757(4H

M, 7.66 (1Mater a?ldn?a(lllﬂerd anﬁ dIiELeei rfl’é’)er mm%um 33412]€fat?1:60 3120,
2940, 2924, 28G%r 1«;@14.4:11 b ¥hs lﬁﬁﬂ:enﬁi%&edl%erlé%@uck@ prebiifle 1337,

1302, 124'8, .1229 11, 1177, lll 076, .10 3 cml . Anal
calcd for C24H5%3 e Wagg TRET ﬁ %\If1 ?d:]h ﬁF(ﬂﬁ’r‘?S: '~ 68.70; H,
5.55; N, 13. h&xaﬁﬁamM(beld the tltled compound (281 mg) as

1-{3-[3-({2- E@E%:%F%%'U t enyl ) et henyl] -1, 3- oxazol -

4-yl ) met hoxy) phen pr opyl 1,2,3-triazole NON Np \ I NV \ | i' F
Using 3-[3-( T8 452 3-t455%¢%el - 1- yl ) propyl ] phenol (208 ngy), 65%oily sodi um
hydride (39 igunmandcActshler anet hyly) -2-(E) nd-(4-.85 - 2.05 (2H, m),
2.38 (3H, s), . 2.60 (2H, t, J = 7.5 Hz), 4.39 (2H, t, J

7.0 Hz), 5.01 (2H, s), 6.87 (2H, 4, J = 8.6 Hz), 6.9
7.0 (1H, m), 7.19.(2H, 4, § = 8.6 Hz), 7.19 (2H, 4, J
8.0 Hz), 7.42 (2H, d, J = 8.0 Hz), 7.5 - 7.7 (4H, m).
IR (KBr): 1640, 1607, 1530, 1514, 1464, 1339, 1256,

1211, 1053, 974, 810 cm™

Anal. calcd for CysH,sN4O,: C, 72.44; H, 6.32; N, 13.52.
Found: C, 72.36; H, 6.49; N, 13.70.

Example 2
1-{4-[4-({2-[(E)-2-(4-fluorophenyl)ethenyl]-1, 3-oxazol-
4-yllimethoxy)phenyl]butyl}-1H-1,2,3-triazole

In an argon atmosphere, 4-[4-(1H-1,2,3-triazol-1-
yl)butyl]lphenol (218 mg) and 65% oily sodium hydride
(39 mg) were dissolved in DMF (5 ml) added thereto.
With stirring under ice cooling, 4-(chloromethyl)-2-
[(E)-2-(4-fluorophenyl)ethenyl]-1,3-oxazole (250 mg)
was added, followed by stirring at room temperature for
3 hours. After water was added, the reaction mixture
was extracted with ethyl acetate. The extract was

washed with water and saturated saline and dried over



fl uor ophenyl ) et henyl ] -1, 3-oxazol e (250 ng), the sane reaction as Exanple 2
was carried out to yield the titled conpound (366 ng). np 105 - 106C.

1H NVR (®DCeB8)7181 2. 26 (2H, quintet, J = 7.2 Hz), 2.64 (PE{/JIR01/03932 7.5
Hz), 4.39 (2H, t, J =7.0 Hz), 5.03 (2H, s), 6.78 - 6.89 (3H, m, 6.86
(19, d, J = 16.2 Hz), WO 01/77107 PCT/JE(PI/OZQS? -88 7.09 (2H, t, J = 8.6
Hz), 7.25 (1H, t, J = 7.8 Hz), 7.51 (1 = 16.2 Hz), 7.47 - 7.54 (3H,
m, 7.68 (1H, s), 7.72 (1H, s). IR (KBr): 3110, 3050, 2955, 2870, 1642,
1601, 1586, sHEBYm HBOFatel8R(LtBIGHhICIEIt 867 coaentut®l] Wiy, 1213-,

65, 30, 1 5. 25 Ngo A s, aRe P ey ias Bud et B e 4
(4 {4 ] (. e ol MR SRR ) (FHeigA G e g om- othanol -

1, 3-oxazol - 454 Jine tf&PﬁéﬂOhﬂmdr} B Ylas Hérolny?sﬁ&ltﬂlzaa?@lﬁoxd\let NN N
QO 0 CF3 Usin 4[4 trlazol ylg %/ henol (12ng) 65%

oi |y sodi um RF§SaFE 28 Yﬂﬁldaﬂa“% itdad

(trifluoronetdulorikassy ldmstdtemd .} - 1, 3 oxazol e (212 rrg) the sane reaction
as Exarrple2wa rr| eut to yield the titled conpound (290 ng). nmp 160

- 161C. 1HN|{9|Q 318 C1.62 (2H, quintet, J = 7.0 Hz), 1.94 (2H,
quintet, J ='H- HMHz)(CDz:L@)lé(ZH, a2 (RE; GUAmHEt, =40 . (QHz), 1.9 7.4 Hz),

59 i kit 0% A P g 15205 g, 00 2
2H, 7.0 Hz), 5 01 (2H, s), 6. 6 (14, 4, J

16.0 Hz), 6.92 (2H, 4, J = 8.6 Hz), 7.08 (2H, 4, J ;

8.6 Hz), 7.09 (2H, t, J = 8.7 Hz), 7.46 - 7.57 (4H, m),

7.66 (1H, s), 7.70 (1H, 4, J = 1.0 Hz).

IR (KBr): 3420, 3160, 3120, 2940, 2924, 2865, 1644,

1599, 1584, 1532, 1512, 1466, 1435, 1400, 1337, 1302,

1248, 1229, 1211, 1177, 1lleél, 1113, 1076, 1049, 1030
-1

cm
Anal calcd for Cz4H»3N4O,F: C, 68.88; H, 5.55; N, 13.39.
Found: C, 68.70; H, 5.55; N, 13.49.

Example 3
1-{3-[3-({2-[(E)-2-(4-fluorophenyl)ethenyl]-1,3-oxazol-
4-yl}methoxy)phenyl]propyll}-1H-1,2,3-triazole

Using 3~[{3-(1H-1,2,3-triazol-1-
yl)propyllphenol(208 mg), 65% oily sodium hydride (39
mg) and 4-(chloromethyl)-2-[(E)-2-(4-
fluorophenyl)ethenyl]-1,3-oxazole (250 mg), the same
reaction as Example 2 was carried out to yield the
titled compound (366 mg).
mp 105 - 106°C.

'H-NMR (CDCls;) 8: 2.26 (2H, quintet, J
(2H, t, J = 7.5 Hz), 4.39 (2H, t, J =
s), 6.78 - 6.89 (3H, m), 6.86 (1H, d,

.2 Hz), 2.64
Hz), 5.03 (2H,
16.2 Hz),

I
o

[N
]



(4H, s), 7.69 (1H, s), 7.71 (1H, s). IR (KBr): 3120, 29,36, 1615, 1584,
1512, 1464, 1414, 1327, 1248, 1159, 1125, 1069 cm 1. Anal calcd for
C25H23N4A0PG-81/71097 64. 10; H, 4.95; N, 11.96. Found: C, 64.RGT/IM1/029312; N,
11.98. Example 5 1-(3-{4-[(2-{(E)-2-[4-(trifluoronethyl)phenyl]ethenyl}-
1, 3- oxazol - 4-yl ) met hoxy] phenyl } propyl ) g1, 2, 3 WO 01/ 77107 PCT/ JPQOL/ 02937
-89- triazole / N\N\. OVN O CF3 Usi ng

4-[3-(1H1,2,3-triazol el - yI)prop phenol (143 ng), 65@6oilg sodi um
hydride (28 myP%andi. % )e 22{%55)(1211{4’: J = 7.8 Hz),
(trifluoronmethyd)) p(ruem,yld et.he:nyié A Bz pxazol e { 212540)3H, the, SAN@s reaction

as Exanple 2 eld the titled conpound (232 ng). np 157
- 158C. 1HN ’C[%l '?‘37 ]Zél (% quintet, J = 7.2 Hz), 2.61 (2H, t, J =

7.3 Hz), 4.39K A%B1): 331=107 23089, Zo5B, (2840, s)645, WW6G2H, m;s,l 8.4 H),

7.02 (1H, d, 1 . Ho o d = ), 7.56
(1H, fj, L 1532, ﬁﬁbﬁz B 4#443‘%', 15 (Jﬁ?’ ﬁﬁ?"n i 4& IR (KBr):
3120, 3100 APAB, 1647, 15@49 1BUIG, 15097, HoBm, J.:.m% omda7 1329, 1201,

1238, 1179, B ddfS £ Bl EMG, f9aloLahcds o5, RAPINGDIFS: C
63.43; H 4.66; N 12.33 Foun 4.73;" N, 12.26.” Exanple 6

1- (3-{3- [ ( 2- Fand: (G- (ﬁ%%%ud%on%t%a )Ibhe%iq%t henyl } -
1, 3- oxazol - 4-panpdraxy] phenyl }propyl )-1H-1,2,3- triazole N-N

1-(4-{4-1(2-{(E)-2-[4~(trifluoromethyl)phenyl]ethenyl}-
1,3-oxazol-4-yl)methoxy]lphenyl}butyl)-1H-1,2,3-triazole

 Using 4-[4-(1H-1,2,3-triazol-1-yl)butyl]lphenol
(152 mg), 65% oily sodium hydride (28 mg) and 4-
(chloromethyl)-2-{(E)-2-[4-
(trifluoromethyl)phenyl]lethenyl}-1,3-oxazole (212 mg),
the same reaction as Example 2 was carried out to yield
the titled compound (290 mg).
mp 160 - 161°C.
'H-NMR (CDC1l;) 8: 1.62 (2H, quintet, J = 7.0 Hz), 1.94
(2H, guintet, J = 7.6 Hz), 2.61 (2H, t, J = 7.4 Hz),
4.40 (2H, t, J = 7.4 Hz), 5.02 (2H, s), 6.92 (2H, 4, J
= 8.6 Hz), 7.02 (1H, 4, J = 16.6 Hz), 7.08 (2H, 4, J =
8.6 Hz), 7.50 (1H, s), 7.56 (1H, d, J = 16.6 Hz), 7.64
(4H, s), 7.69 (1H, s), 7.7 (1H, s).
IR (KBr): 3120, 2936, 1615, 1584, 1512, 1464, 1414,
1327, 1248, 1159, 1125, 1069 cm™
Anal calcd for C,sH,3N,0,F3: C, 64.10; H, 4.95; N, 11.96.
Found: C, 64.18; H, 5.12; N, 11.98.
Example 5
1-(3-{4-[(2-{(E)-2-[4-(trifluoromethyl)phenyllethenyl}-
1,3-oxazol-4-yl)methoxylphenyl}propyl)-1H-1,2,3-



NO\ Il N\ O CFR3/ Using 3-[3-(1H1,2,3-triazol-1-yl)propyl]phenol (123
nyg), 65%oily sodiumhydride (24 ng) and 4- (chloronethyl)-2-{(E)-2-[4-
(trifluomooret/mb) phenyl ] et henyl }-1, 3-oxazol e (183 ng), theT/dRIM293¢acti on
as Exanple, 2 was carried out to yield WO 01/ 77107 PCT/JPOL/ 02937 -90 the
titled conmpound (248 ng). np 115 - 11@% _1H-NWR (CDC13) S 2.26 (2H,
quintet, J =7.2 Hz), 2.64 (2H t, J = 972 Hz), 4.39 (2H, t, J = 7.2 Hz),
5.04 (2H, s), 6.77 - 6.91 (3H, m, 7.01 (1H, d, J = 16.6 Hz), 7.25 (1H, t,
J = 8.4 Hz), thiszdled, s), 7.56 (1H, d, J = 16.6 Hz), 7.64 (4H, s), 7.71
(2H, s). IR (KBr): 3140, 3050, 2940, 2868 399, 1586, 1487, 1451,
1415, 1327, 1262, 1169, 1125, 1113, 106 1017 cpr IN Anal calcd for
C24H21NAO2F3: C, 63.43; H, 4.66;

33 Found: ., 63.36; H 4.73: N,

12.26. Exanple 7 1-{4-[4-({2-J(E 4;difluorophenyl)ethenyl]-l,B-
oxazol - 4-yl } net hoxy) pfienyf ] bat yIof - 1H- 1, 2, 3-triazole NNNN FN11\ \ O F
Using 4-[4-(1H 1,2, 3 azol - 1-yl ) butyl] phenol (152 ng), 65% oily sodi um

hydri de (28 ng) and:4-
hl thyl)-2- -4 2 - cigf 188
(chloromethyl) [ds%)néaié[l%gm P%W&Qﬁé@%ipr@ﬁ%ﬁrﬁ?eé )

t he same reaction as ) was, carried out to yie
conpound (254 4 M)y o5 01k fedium hydride (28 an) and 4-
(chloromethyl)-2-{(E)-2-[4-

(trifluoromethyl)phenyl]ethenyl}-1,3-oxazole (212 mg),
the same reaction as Example 2 was carried out to yield
the titled compound (232 mg).

mp 157 - 158°C.

'H-NMR (CDC1l;) 8: 2.24 (2H, gquintet, J = 7.2 Hz), 2.61
(2H, €, J = 7.3 Hz), 4.39 (2H, t, J = 7.2 Hz), 5.03 (2H,
s), 6.94 (2H, 4, J = 8.4 Hz), 7.02 (1H, 4, J = 16.4 Hz),
7.11 (2H, 4, J = 8.4 Hz), 7.52 (1H, s), 7.56 (1H, d, J
= 16.4 Hz), 7.64 (4H, s), 7.69 (1lH, s), 7.72 (1lH, s).
IR (KBr): 3129, 3100, 2934, 1613, 1584, 1547, 1510,
1449, 1416, 1337, 1329, 1291, 1238, 1179, 1140, 1109,
1071, 1009 cm™.

Anal calcd for CH;N4O,Fs: C, 63.43; H, 4.66; N, 12.33.
Found: C, 63.21; H, 4.73; N, 12.26.

Example 6
1-(3-{3-[(2-{(E)-2-[4-(trifluoromethyl)phenyl]ethenyl}-
1,3—oxazol—4—yl)methoxy]phenyl}propyl)-lH-1,2,3-

nN=N
|
N/

triazole

Using 3-[3-(1H-1,2,3-triazol-1-yl)propyl]lphenol
(123 mg), 65% oily sodium hydride (24 mg) and 4-
(chloromethyl)-2-{(E)-2-[4-
(trifluoromethyl)phenyl]ethenyl}-1,3-oxazole (183 mg),

the same reaction as Example 2 was carried out to yield



1H-NWR (CDC13) S: 1.62 (2H, quintet, 7.2 Hz), 1. (2H, quintet, J =
J

J = 9
7.5 Hz), 2.60 (2H, t, J = -7.5 Hz), 4.39 (2H t, J = 7.1 Hz), 5.01 (2H
s), 6.81wW0618B0T2H, n), 6.91 (2H, d, J = 8.6 Hz), 6.98 PAFIPUH2BT= 16. 2
Hz), 7.07 (2H, d, J = 8.6 Hz.), 7.47 - 7.53 (1H, ' m), 7.50 (1H, s), 7.59
(1H, d, J = 16.2 Hz), 7.67 (1H s), 8 (1H, s'). IR (KBr): 3133, 2932,
2863, 1644, 1615, 1590, 1532, 1514, 14 8> 1468, 1431 1345, 1298, 1279,
1246, 1215, 1179, 1140, 1086, 1049, 1032 cm 1. WD 01/77107 PCT/ JPOL/ 02937

-91 Anal cal cthd ofit X HGHWOARP: (£a8 Gy 05 H 5.08; N, 12.84. Found: C
66.03; H, 5.00; 13 03 Exarrple 8

1-{3-[3-({2- [qi) Iuorophenyl)ethenyl] 1, 3-

oxazol -4-yl} t—NMRy)(ﬁh)elin]fp:r ahya 6 - (1,1, Ayihttet azbl-e 7 NOMAH) ND.d4a N-% O F

[ Using 3 [3Glit % 2507 270k VL )y op) Wherpl -  4%up) 5 8 Q1Y

sodi um hydri d 4-
(chl or onet hyl9)-2-6 (7)) -2-§.214-dH | wor.ophdhly| (X6t hehy|] -= 1168—6»&&)04 e (188 ny),

t he sane reacti ar4 i t ieldgk t
corrpound (2577trr21[g]5n(6!l Ex@npj 938 )C Ff %‘BCP}H BQ%FISG%Z qU| ntet J =

7.3 Hz), 2.6F 248 f{z)d 7~6744(4|1&) 5)4 o 12oH2H, 9= 7.1 Hz), 5.03 (2H,
s), 6.77 - 6188((1&1:) M3140 9Bd5l0], x7h4o), '28165081@)0 Asdo (ldgd, J = 7.6

(H§L Z) 477 7114?3% (jlljsf)l' I1F$](5i8r])&3121§26%'07]116é95ﬁ12d§86]811 '64'293%'6157 ?299,
1534, 1495, 4B <33, 1354, 1273, 1215, 1159, 1142, 1090, 1028 cm 1
Anal cal cd- T of, 2 4AAH QRS2 ¢, G, 82030 B, 83743; Ny ,131.%@'; N, 12.33.
Found: C, 63.36; H, 4.73; N, 12.26.
Example 7
1-{4-[4-({2-[(E)-2-(2,4-difluorophenyl)ethenyl]-1, 3~
oxazol—4-yl}methoxy)phenyl]bufyl}—lH-l,2,3—triazole

Using 4-[4-(1H-1,2,3-triazol-1-yl)butyl]phenol
(152 mg), 65% 0oily sodium hydride (28 mg) and 4-
(chloromethyl)-2-[(E)-2-(2,4-difluorophenyl)ethenyl]-
1,3-oxazole (188 mg), the same reaction as Example 2
was carried out to yield the titled compound (254 mg).
mp 115 - 117°C.
'H-NMR (CDC1l;) 8: 1.62 (2H, quintet, J = 7.2 Hz), 1.94
(2H, quintet, J = 7.5 Hz), 2.60 (2H, t, J = 7.5 Hz),
4.39 (2H, t, J = 7.1 Hz), 5.01 (2H, s), 6.8l - 6.98 (2H,
m), 6.91 (2H, d, J = 8.6 Hz), 6.98 (1H, d, J = 16.2 Hz),
7.07 (2H, 4, J = 8.6 Hz), 7.47 - 7.53 (1lH, m), 7.50 (1H,
s), 7.59 (1H, 4, J 16.2 Hz), 7.67 (1H, s), 7.70 (1H,
s).
IR (KBr): 3133, 2932, 2863, 1644, 1615, 1590, 1532,
1514, 1493, 1468, 1431, 1345, 1298, 1279, 1246, 1215,
1179, 1140, 1086, 1049, 1032 cm™

]



Found: C, 65.32; H 4.56; N, 13.34. Exanple 9
[1-[4-[4-[[2-[(E)-2-(2,6-difluorophenyl)ethenyl]-1, 3-

oxazol - 4wo pnethoxy] phenyl Jbutyl ]-1H1, 2, 3-triazole N.N PCTAPOI®2937" O F
To a solution of 4-[4-(1H1,2,3-triazol-1 WO 01/77107 PCT/JPQOL/ 02937 -92
yl ) butyl ] phenol (217 mg) in DMF (4 m), 65%o0ily sodium hydride (41 ng)
was added under ice cooling. After stiF9 Ing at room tenperature for 30
m nutes, 4- (chloromethyl)-2-[(E)-2-(2,6-difluorophenyl)ethenyl]-

1, 3- oxazol e (2280 n@lcmsﬁcaddadl{ﬁmdemi ce,ceol.iong, H,f &l.lodwed by 2q\8er.ni ght
stlrrl ng at erger under ice cooling; the
precipitate v]\—"/g)gmdt:oqu)ecﬁgff’y }% W’% ra(h on’ ande(\g\z/ashed wth water,. after
which it was Fdiag@dleve&j in THE-ethyl acetate. The reaction m xt ur e

was- washed wisthy 3ngter @nd Gy e Al q e d Sk Qe %@%ﬂ’fﬂ pul fate, after

which it was concentrat ed under reduced press “e gsidue” was-
recrystal | i z&kFzGmEtHimetda FcQPSSFr Hthe?  3ikri@eekepound (348

ng) as colorless crystals. 'H-NI\/R n/ 5 1 7 (2H, m, 1.85 - 2.05
(2H, m, 2.60 (2H, t, J = 7. 2H 72Hz) 5.02 (2H,
s), 6.92 (2H, d, J 8. 8 Hz) QH = 4Hz) 6.85 - 7.35 (3H,

8

m, 7.07 (2H, d, J =4 61 (1H, d J = 17.4 H), 7.45 - 7.7 (3H
m. IR (KBr): 1620, , 15149 1464 1244, 1024, 999, 968, 783 cm1.
Anal . cal cd for N402: C, 66.05; H 5.08; N, 12.84. Found: C,
65.83; H, 5.06; N, 12.93. Exanple 10

2-[1-[4-[4-[[ 2-[ ( Baing @Tﬁﬂﬂ%ﬂe’r@,@ﬁw&mq -}-y3L) propyl lphenol

oxazol - 4-yl ] natdzoxy)phemy Jdauty |dodiiin Myazde 428 gy and 4-

(chloromethyl)-2-[(E)-2-(2,4-difluorophenyl)ethenyl]-
1,3-oxazole (188 mg), the same reaction as Example 2
was carried out to yield the titled compound (257 mg).
mp 89 - 90°C.

'H-NMR (CDCl3) &: 2.26 (2H, quintet, J 7.3 Hz), 2.64
(2H, t, J = 7.4 Hz), 4.39 (2H, t, J = 7.1 Hz), 5.03 (2H,
s), 6.77 - 6.98 (5H, m), 6.98 (1H, 4, J = 16.8 Hz),

7.24 (1H, t, J = 7.6 Hz), 7.47 - 7.60 (1H, m), 7.52 (1H,
s), 7.59 (1H, 4, J 16.8 Hz), 7.68 (1H, s), 7.71 (1H,
s).

IR (KBr): 3127, 3071, 2934, 2868, 1644, 1615, 1599,
1534, 1495, 1453, 1433, 1354, 1273, 1215, 1159, 1142,
1090, 1028 cm™

Anal calcd for C,3HyoNsO,F,: C, 65.39; H, 4.77; N, 13.26.
Found: C, 65.32; H, 4.56; N, 13.34.

Example 9
[1-[4-[4-[[2-[(E)-2-(2,6-difluorophenyl)ethenyl]-1, 3~
oxazol-4-yl]methoxy]phenyl]lbutyl]-1H-1,2,3-triazole

To a solution of 4-[4-(1H-1,2,3-triazol-1-



ethanol S N O~IrOOH M \ Using 4-[4-[2-(2-hydroxyethyl)-1Him dazol -1

yl ] butyl ] phenol (260 ng) and (E)-4-chl oronethyl -2-[ 2-

(4- net hylwhenyliyet henyl ] oxazol e(257 ng), the same reactibOT/aBI1ETpl e 1
was carried out to yield the WO 01/77107 PCT/JPOL/ 02937 -93 titled
conpound (331 ng) as colorless crystals np 108 109C. 1H NMR (CDC13) 8:
1.5 - 1.8 (4H, m), 2.38 (3H, s), 2.58 (O2A t, J=7.0H), 279 (2H t, J
5.6 Hz), 3.82 (2H, t, J =6.8 Hz), 4.03 (2H, t, J =5.6 Hz), 5.01 (2H,
), 6.8 - 6.85) eyl ipheroBI(Z1H mg) In-DMB. 64 Hiz) ), 6692 ¢2ty sadidm= 8.6

N vy 7 Syl 6 ¥ e dfddinder o ol AT 1 7

7
1055, 806 Cms_l.tlmg %ﬁlwmoiemmafon 3¢3nboates. 6483; N, 9.18.
Fo

und: C, 733%%16%0&% l 29 L) - iy ﬂéiuor%Fhenyl)ethenyl]—
2[1[4[4[[2 2( thy hen et he
oxazol - 4-yl | met ‘9$) |?’H‘E%‘}d¥n@e‘§/ﬁc% chi®dt N/I N rl
Me | -~O OH @bmvngi 403£ %&&dfgmwc&mmﬂylét 1ﬁ'ﬂ>¢ﬂm£@rﬁ1@éréture

I1b | ] ph 260 hl .
(3! net hyl phodi s %%ﬁ%‘i%@ o35 500 FHh Treeintiets Rl e 1
was carried malliected|w tficlttaticd avhpoasited 280thyyatesr cobierss

crystals. m 0y Allfas WIMBR PR e -dempr “adefatdM e 2. 38 (SH,

s), 2.58

2

reaction mixture was washed with water and saline and
dried over magnesium sulfate, after which it was
concentrated under reduced pressure. The residue was
recrystallized from ethyl acetate-hexane to yield the
titled compound (348 mg) as colorless crystals.

'H-NMR (CDCl3) 6: 1.5 - 1.7 (2H, m), 1.85 - 2.05 (2H, m),
2.60 (2H, t, J = 7.4 Hz), 4.39 (2H, t, J = 7.2 Hz),
5.02 (2H, s), 6.92 (2H, 4, J = 8.8 Hz), 6.94 (1H, 4, J
17.4 Hz), 6.85 - 7.35 (3H, m), 7.07 (2H, d, J = 8.8
Hz), 7.61 (1H, 4, J = 17.4 Hz), 7.45 - 7.7 (3H, m).

IR (KBr): 1620, 1586, 1514, 1464, 1244, 1024, 999, 968,
783 cm™

Anal. calcd for C, H,,F,N4O,: C, 66.05; H, 5.08; N, 12.84.
Found: C, 65.83; H, 5.06; N, 12.93.

Example 10
2-[1-[4-[4-[[2-[(E)-2-(4-methylphenyl)ethenyl]-1,3-
oxazol-4-yl]lmethoxylphenyl]butyl]-1H-imidazol-2-y1]-1-

ethanol

»
o

Using 4-[4-[2-(2-hydroxyethyl)-1H-imidazol-1-
yllbutyl]lphenol (260 mg) and (E)-4-chloromethyl-2-[2-
(4-methylphenyl)ethenyl]oxazole(257 mg), the same

reaction as Example 1 was carried out to yield the



(2H, t, J = 7.0 Hz), 2.78 (2H, t, J = 5.6 Hz), 3.82 (2H t, J = 7.0 Hz),
4.03 (2H, t, J = 5.6 Hz), 5.01 (2H, s), 6.80 (1H d, J = 1.4 Hz), 6.92

(1H, d, Weowsner Hz), 6.92 (2H, d, J = 8.8 Hz), 6.93 (1H, PATIBIA2B74 Hz),
7.07 (2H, d, J =88 H), 7.1 - 7.2 (1H m, 7.2 - 7.4 (3H m, 7.51 (1H,

d, J = 16.6 Hz), 7.65 (1H s). | R (KBr) g,1514, 1460, 1250, 1051, 976, 828,
789 cm 1. Anal . calcd for C28H3IN303' 09320 C, 72.92; H 6.86: N, WO
01/ 77107 PCT/ JPOL/ 02937 -94- 9.11. Found: C, 72.71; H, 6.74: N, 8.97.

Exanpl e 12 2-fif:-Jefl [chrfdduid H)332k (nig)maishinp'malrﬂyés)satdm'—;;nayite_},J=SLﬂ 3- '
oxazol - 4- yI]r;gﬁ;l'gL dRpeey!l ] butyl]-1Him dazol -2-yl]-1- ethanol Me N-J"~ N

IN OOH Us Ail 2 hydr oxyet hyl ) - 1H i m dazol -I yl ] butyl ] phenol (153
mg) and (E)- iHCNMBréﬁEFIlyP - (-5 (2-Tned HyAbhemlyd )2t3HerkdH ox@lzol 2 ¥8151 n)

the same reacl On ag Xy qrH) Was, £ar(ded @uta to svleelffiz)t hes g1 t{ad,
conpound (167 as col orl ess crystal S. r[g - 93C (e 6}/
acet at e- hexarﬁa') owREEDCL- 8 TR T, =(4ﬁ_16 fz) 2. %P % A3H5)s) 2. 59

(2H, t, J = B® Hz)a 85 12K 2hh) 1,6 8% @IS, He),J 3 8k (&Hiz) | .6 D= (R, Hz),

LA U €58 B B A ) 1,5 o B A2 9

m, 7.66 (1K =s)7 87 HE9 ( TH,43, (2H = dl6.2 +7).8 IHx X KB )51 1508, dA6H,= 1231,
1061, 1009, 862, e los Angl aI cd for C28H31N303.0.2H20: C, 72.92; H,
6.86; N, O. %1 n?jf"% 3@ 70; N, 9.23. Exanple 13

2-[1-[4-[4-[[RR [((@1:)2 (W]&'hﬂ%ﬁ%nﬂqﬁ'héﬂﬁ jem ;" 3-
oxazol - 4-yl | metroxHaakenddbw,yh] nlbt i i dagpls- W] -6l-83; N, 9.18.

Found: C, 73.36; H, 6.66; N, 9.12.

Example 11
2-[1-[4-[4-J[2-[(E)~2-(3-methylphenyl)ethenyl]-1,3-
oxazol-4-yl]methoxy]phenyllbutyl]-1H-imidazol-2-yl1]-1-
ethanol

- N
/@/\/ij

Using 4-[4-[2-(2-hydroxyethyl)-1H-imidazol-1-
yllbutyl]phenol (260 mg) and (E)-4-chloromethyl-2-[2-
(3-methylphenyl)ethenyl]oxazole (257 mg), the same
reaction as Example 1 was carried out to yield the
titled compound (290 mg) as colorless crystals.
mp 109 - 111°C.

'H-NMR (cbCl;) 6: 1.55 - 1.8 (4H, m), 2.38 (3H, s), 2.58
(2H, t, J = 7.0 Hz), 2.78 (2H, t, J = 5.6 Hz), 3.82 (2H,
t, J = 7.0 Hz), 4.03 (2H, t, J = 5.6 Hz), 5.01 (2H, s),
6.80 (1H, d, J = 1.4 Hz), 6.92 (1H, 4, J = 16.6 Hz),
6.92 (2H, d, J = 8.8 Hz), 6.93 (1H, d, J = 1.4 Hz),

7.07 (2H, 4, J = 8.8 Hz), 7.1 - 7.2 (1H, m), 7.2 - 7.4
(3H, m), 7.51 (1H, 4, J = 16.6 Hz), 7.65 (1lH, s).

IR (KBr): 1514, 1460, 1250, 1051, 976, 828, 789 cm™
Anal. calcd for CygH3;N3;03°0.2H,0: C, 72.92; H, 6.86; N,

1



et hanol WD 01/ 77107 PCT/JPOL/02937 -95 N/I N \' I J OEt OOH To a
solution of 4-[4-[2-(2-hydroxyethyl)-1H imdazol-I-yl]butyl]phenol (260
ng) in DWOEH7ID?), 60% oily sodium hydride (44 ng) was BdUeRh1wather ice
cooling. After stirring at roomtenperature for 30 mnutes, (E)-

4-chl or onet hyl - 2-[ 2- (4- et hyl phenyl ) et hqa | ]oxazole (272 ng) was added
under ice cooling. After stirring overhrght at roomtenperature, water was
added under ice cooling. The precipitate was collected by filtration and
washed with vatldr.. The precipitate was dissolved in ethyl acetate and
dried (rragnesﬁld{mds@fa}f)n afﬁ ersvﬂcmlt vas concentrated under reduced
pressure. Theé résidu€ was recrystalli’zed fron1ethy| acet at e- hexane to
yield the titBxampdenpldund (297 ng) as colorless crystals. np 94 - 95C.
1H-N|\/R(CDClBQ) N _ = (F éﬁ)y - 2.59 (2H,
t 3= 7.0 K % [67“2[(512|53[|ﬂ‘lj FEE 2 (o 1;%&;31%@%@14}11@ H). 3.82
(2H, t J = PXRIGN-4 Zil]cs‘l?qf(fmJFY]tPheﬁEl@%Ylls imiqlazgl-5 1 A0 (3H,
m, 6.92 (2RtHhnol 8.4 Hz), 7.07 (2H, d, J 84Hz) 7.2 7.3 (2H, m,
7.4 - 7.5 (2H, m, 7.53 (1H, d, J = 17.2 Hz) [g.El\(lH s). IR(KBr):
1508, 1462, 1231, 1181, 1061, 1007, 864, 833 crrél Anal . calcd for
C29H33N303: C, 73.86; H, 7.05; N, 8. 73.73; H 6.79; N, 8.76.
Example 14 2-(1-{4-[4-({2-[(E)-2-( orophenyl) t henyl ] -1, 3-

oxazol - 4-yl } et hoxy)‘\’bhenyl ] }-QH "M dazol - 2-yl{) - 1- et hanol WO 01/ 77107
PCT/ JPOL/ 02937 ' OH

Using 4-[4-[2-(2-hydroxyethyl)-1H-imidazol-1-
y1llbutyl]phenol (153 mg) and (E)-4-chloromethyl-2-[2-
(2-methylphenyl)ethenyl]oxazole (151 mg), the same
vreéction as Example 1 was carried out to yield the
titled compound (167 mg) as colorless crystals.
mp 91 - 93°C (ethyl acetate-hexane).

'H-NMR(CDC1;3) 8: 1.5 - 1.8 (4H, m), 2.46 (3H, s), 2.59
(24, t, J = 7.0 Hz), 2.79 (2H, t, J = 5.6 Hz), 3.82 (2H,
t, J = 7.0 Hz), 4.03 (2H, t, J = 5.6 Hz), 5.02 (2H, s),
6.8 - 6.9 (3H, m), 6.92 (2H, d, J = 8.6 Hz), 7.07 (2H,
d, J =8.6 Hz), 7.2 - 7.3 (3H, m), 7.55 - 7.65 (1H, m),
7.66 (1H, s), 7.79 (1H, 4, J = 16.2 Hz).

IR (KBr): 1508, 1464, 1231, 1061, 1009, 862, 752 cm™*
Anal. calcd for C,3H3;N303°0.2H,0: C, 72.92; H, 6.86; N,

9.11.
Found: C, 72.98; H, 6.70; N, 9.23.
Example 13

2-[1-[4-[4-[[2-[(E)~2-(4-ethylphenyl)ethenyl]-1,3-
oxazol-4-yl]lmethoxy]phenyl]butyl]~1H-imidazol-2-y1]-1-
ethanol



-96 NI N \ 1-~-OCH \ A F/ Using 4-[4-[2-(2-hydroxyethyl)-1Hi m dazol -1 -
yl ] butyl ] phenol (391 ng), 65%0ily sodium hydride (60 ng) and

4- (chl or oveohyiyz 2-[ (E) - 2- (4- fl uorophenyl) et henyl ] -1, 3- orR€@R/GPE/EB75 Nny) ,
the same reaction 'as Exanple 2 was carried out to yield the titled
conpound (583 ng). np 130 - 132C 1H—N|\/§5(CDC13) S: 1.56 - 1.84 (4H, m,
2.10 - 2.90 (1H, br), 2..58 (2H, t, . J 7 1 Hz), 2.78 (2H, t, J = 5.5 Hz),
3.82 (2H, t, J =7.1 Hz), 4.03 (2H, t, J =5.5 Hz), 5.01 (2H s), 6.80 -
6.94 (5H, nm), 7.04.- 7.13 (4H m, 7.46 - 7.55 (3 \p, 7.65 (1H, s). IR
(KBr): 3150, 3113, 3048, 2936, 2861, 16 ~ ~ T , 1532, 1512, 1464,
1422, 1399, 1375, 1337, 1302, 1277, 1229 1209, 1177, 1159, 1148,
1105, 1051, 1001 cm 1. Anal ¢ 77TH28N303F: /C, 70.26; H, 6.11; N,
9.10. Found: C, 70.15, H.6.06;UN, 9.35 Exanple 15y,

2-[1-[4-[4-[[2-[(E)- -ch ord?phenyl)ethenyl] 1, 3-

oxazol -4-yl]metho yl ] butyl]-1H i m dazol -2-yl]-1- ethanol jNN I OH \
Q C To a solution of 4-[4-[2-(2-hydroxyethyl)-1H

i m dazol - 1-yl ] but yiiqd ghesuilut(ik80 oy)4- it OV~ (2+hnfdroxpdshyl ) yilodi um hydri de

(22 ng) was roo(r:#t dﬁrgﬁ%‘ﬁ% novp(?zlb/Jng% C-IEBJEPCH %19)37 60%97 Af ter

stirring at

4- chl or onet hyli1y- [@M&:MWR)"&%@A‘I} édemdy cxddas] einder ice cooling.

After stirring at room temperature for 30 minutes, (E)-
4-chloromethyl-2-[2-(4-ethylphenyl)ethenyl]oxazole (272
mg) was added under ice cooling. After stirring

overnight at room temperature, water was added under
ice cooling. The precipitate was collected by
filtration and washed with water. The precipitate was
dissolved in ethyl acetate and dried (magnesium ‘
sulfate), after which it was concentrated under reduced
pressure. The residue was recrystallized f£rom ethyl
acetate-hexane to yield the titled compound (297 mg) as
colorless crystals.

mp 94 - 95°C.

'H~-NMR (CDC13) &: 1.25 (3H, t, J = 7.4 Hz), 1.5 - 1.85
(4H, m), 2.59 (2H, t, J - 7.0 Hz), 2.67 (2H, g, Jd = 7.4
Hz), 2.79 (2H, t, J = 5.4 Hz), 3.82 (2H, t, J = 7.0 Hz),
4.04 (2H, t, J 5.4), 5.01 (2H, s), 6.8 7.0 (3H, m),
6.92 (2H, 4, J 8.4 Hz), 7.07 (24, 4, J 8.4 Hz), 7.2
- 7.3 (2H, m), 7.4 - 7.5 (2H, m), 7.53 (1H, 4, J = 17.2
Hz), 7.65 (1lH, s).

IR (KBr): 1508, 1462, 1231, 1181, 1061, 1007, 864, 833
-1 ’

]
!

i
I

cm
Anal. calcd for C,gH33N3;03: C, 73.86; H, 7.05; N, 8.91.
Found: C, 73.73; H, 6.79; N, 8.76.

Example 14
2—(1—{4—[4—({2—[(E)—2—(4—fluorophenyl)ethenyl]-1,3—
oxazol-4-~yl}lmethoxy)phenyl]lbutyl}-1H-imidazol-2-yl)-1-
ethanol



(140 nmg) was added under ice cooling. After stirring at OC for 1 hour,
then at roomtenperature overnight, water was added under ice cooling. The
preci pi t W@ owaa07 col | ected by filtration, washed w th wat RETJIRM®293di ssol ved
in a mxture of THE-ethyl acetate. This solution was dried over magnesi um
sulfate, after which it was concentratggd_under reduced pressure. The

resi due was recrystallized from nethanol -ethyl acetate- diethyl ether to
yield the titled conpound (168 ng) as colorless crystals. np 127 - 128C.
1IHNWR (CDC13) S 1.5 - 1.8 (4H m, 2.58 '(2H, t,/ I 7.0 Hz), 2.78 (2H,
t, J =54 H), 3.82 (2H t, J =7.0 H i.’ PMY't, J = 5.4'Hz), 5.01
(2H, s), 6.8 - 7.0 (5H n) 7.07 (2H =88 Hg), 7.35 (2H, d, J = 8.4
Hz), 7.46 (2H, d, J = .8.4 .40 7755 (1H, m,7.66 (1H, s). IR
(KBr): 1514, 1474, 134 bR64 46 1076 966, 814H cm 1. Anal. calcd for
C27H28CIN303:' C, 67 H 5.80; N, 8.79. Found: C, 67.85 H 5.72; N,
9.09. Exanple 16 [4-[4-[[2-[(E)-2-(4- bronDphenyI)ethenyl]-1,3-

oxazol - 4-yl ] met hox phen%T butz&l 1H i m dazol -2-yl]-1- ethanol N~-N \ [-~O
OH Br JD To a sol meyqtlyyl)lelfﬁra*mdammlng) i'n DVF

(10 n), 60%yai Inaised ﬂwrm mdmyw@gnm && l'i ng
After stirrin ]at%,_g{ooﬁi%e orat grig?)]?or 30 mnutes F%de V\D@%tg/77107
PCT/ JPOL/ 029 ?&&t&r% A Feh (B 122 "f'(E) 2-(4-

br omopheny| ) etlhemdghen a3t oxdamnyel (2L 15 qlaxete adiiEs] mgndethd agagool i ng.
After Stlrﬁl¥%aég§gHgHg ﬁﬁaﬂﬁ%@ 2 was carried out to yield the

titled compound (583 mg).

mp 130 - 132°C.

'H-NMR (CDC1l;) 6: 1.56 - 1.84 (4H, m), 2.10 - 2.90 (1H,
br), 2.58 (2H, t, J = 7.1 Hz), 2.78 (2H, t, J = 5.5 Hz),
3.82 (2H, t, J = 7.1 Hz), 4.03 (2H, t, J = 5.5 Hz),
5.01 (2H, s), 6.80 - 6.94 (5H, m), 7.04 - 7.13 (4H, m),
7.46 - 7.55 (3H, m), 7.65 (1lH, s).

‘IR (KBr): 3150, 3113, 3048, 2936, 2861, 1642, 1599,
1582, 1532, 1512, 1464, 1422, 1399, 1375, 1337, 1302,
1277, 1246, 1229, 1209, 1177, 1159, 1148, 1105, 1051,
1001 cm™

Anal calcd for Cy/HysN;03F: C, 70.26; H, 6.11; N, 9.10.
Found: C, 70.15; H, 6.06; N, 9.35

Example 15
2-[1-[4-[4-[[2-[(E)-2-(4-chlorophenyl)ethenyl]-1,3-
oxazol-4-yllmethoxy]lphenyllbutyl]-1H-imidazol-2-yl]1-1-

ethanol

To a solution of 4-[4-[2-(2-hydroxyethyl)-1H-
imidazol-1-yl]lbutyl]lphenol (130 mg) in DMF (4 ml), 60% -
oily sodium hydride (22 mg) was added under ice cooling.



tenperature, water was added under ice cooling. The reaction m xture was
extracted with a m xture of ethyl acetate-THF. The extract was dried over
magnesi uwosubtfliat e, after which it was concentrated underP€®IRNIMAII7
pressure. The residue was recrystallized fromethyl acetate-hexane to
yield the titled conpound (2.09 g) as I:|§'7_I_ight-yellow crystal. nmp 149 -
150C . 1H-NWR (CDC13) S: 1.55 - 1.8 (4H''m, 2.58 (2H, t, J = 7.0 Hz),
2.78 (2H, t, J =5.6 Hz), 3.82 (2H, t, J =7.0 Hz), 4.03 (2H, t, J = 5.
Hz), 5.01 (2RAfter sAigi@Hat djoah tenRendturess B (AHmihutkss 163 Hz),
6.8 - 7.0 (2H, 20, _d, J, =.8. . 5 8.6 Hz),
7.47 (1H d, L czlml"&%“%i%l 25 (gﬂ,cﬁ&f@?‘%l)sﬁz%é,;@%é‘%ﬂ}e s). IR
(KBr): 1514, (1497 ma)p3wps weBed gulergdgie gepling. Afkgr. s¢arrdnbor

C27H28Br N3(B:51C,0°62£8%: 1Hhour40ithbn 8t040ommeuRPBerGtubd 8derbight26: N A
7.90. Exanple 17 2-[1-[4-[4-[2-[(E)-2-(4-_ trifluoronethyl phenyl)

et henyl ] oxaz&1aWeT yids&dtss, s eolini d3hel Pregiipitatenyasl R zZN
\ 1-00 H Glldvtaid aydiladraSiher eradida (whitH wavase adgerd to a mixture
of 65% sodi urg

hydr oxyet hyl )-i%rl:ﬁ%ﬁa%ola?ﬂrﬁlg%tﬁﬁ{%dﬂ%p#%%%éo afptake: ol & ter stirring
at room terrpeaoe];uj:ri@m‘ oras3@miaetutoysr magnesium sulfate, after which .
(316 mp) was Hadad et bl tne SRAE T <) 0387 90”1y
stirring at mEHHAEEAIHFAVsdaLils 2es fs;ommeadrhangdwthiels aged@teo t he
reaction M Xigifetnyih@ tHzeQidPitatieg 14/ il P SHBdBid qd dW rfg) taat i on,

colorless crystals.

mp 127 - 128°C.

IH-NMR (CDCl;) 8: 1.5 - 1.8 (4H, m), 2.58 (2H, t, J =

7.0 Hz), 2.78 (2H, t, J 5.4 Hz), 3.82 (2H, t, Jd =17.0

Hz), 4.03 (2H, t, J = 5.4 Hz), 5.01 (2H, s), 6.8 - 7.0

(5H, m), 7.07 (2H, 4, J 8.8 Hz), 7.35 (2H, 4, J = 8.4

Hz), 7.46 (2H, 4, J = 8.4 Hz), 7.4 - 7.55 (1H, m), 7.66

(1H, s).

IR (KBr): 1514, 1474, 1341, 1264, 1246, 1076, 966, 814
-1 '

6

|

cm
Anal. calcd for C,;H,3C1N3O3: C, 67.85; H, 5.90; N, 8.79.
Found: C, 67.85; H, 5.72; N, 9.09.
- Example 16
'2-[1—[4—[4-[[2—[(E)—2—(4—bromophenyl)éthenyl]—1,3—
oxazol-4-yl]lmethoxylphenyl]butyl]-1H-imidazol-2-yl1]-1-

N

To a solution of 2-(1lH-imidazol-2-yl)-ethanol
(449 mg) in DMF (10 ml), 60% oily sodium hydride (176

mg) was added under ice cooling. After stirring at

ethanol

room temperature for 30 minutes, 4-[[4-(4-



washed with water and isopropyl ether, after which it was recrystallized
from acet one-hexane to yield the titled conpound (393 ng) as pal e-yel | ow
needl es. WaBi/KNR (CDC13). 8: 1.56 - 1.74 (4H, m, 2.59 (2PCTHR01D2937 6.6
Hz), 2.78 (2H, t, J = 5.4 Hz), 3.82 (2H t, J =6.8 Hz), 4.03 (2H, t, J
5.4 Hz), 5.02 (2H, d, J =1.2 Hz), 8%, (1H, d, J = 1.6 Hz), 6.90 - 6.95
(4H, m,, 7.02 (2H, d, J = 16.2 Hz) %2 - 7.69 (6H, m. IR (KBr): 1512,
1323, 1244. 1175, 1132, 1113, 1067, 1055 cml1l. Exanple 18

2-[1-[3-[4-] Zqu&)uwl()@hQHGﬁjmtmﬂM-pﬂ@M%eQ%nyl 3oxazol -

| th h | | | ~O00H CF3
] P SRS o 109 s
(hydr oxyet hyl‘-)n%-‘f- Wﬁ%é%tﬂlllléyl ]mglféﬁy”l EpAErdng  2yermgphtagd room

[ 2-[ (E) - 2- (4-ddnifdhepnane! m’alﬁ@le%{s) %td?féwldrm@@%e Acaazlirffé hylppehl ori de
(316 ng), the sane reaction as g e 17 was carrle out to yield the

titled compodiftRCti®ip Hgjture B‘Eﬂ%rer GH&shwisth R EBeRYD 01 -
2.08 (2H, m acktxd-AHF 1, The=extrlchlzwas2 dP4 e@2dvetlr, mhgaezitmHz), 3. 83

(210, 0,5 gt b (el o0 50 Dy (e edy B (11 O
1327, 1246, PreEssurE2S, Th@GQesiﬂmé W826re¢ﬁﬁ$ta&la ﬂeft@mMﬁWﬁ$ﬂ77107
STl o S S Uil S e )
yellow crystal

mp 149 - 150°C.

'H-NMR (CDC1;) &: 1.55 - 1.8 (4H, m), 2.58 (2H, t, J =

7.0 Hz), 2.78 (2H, t, J = 5.6 Hz), 3.82 (2H, t, J = 7.0

Hz), 4.03 (2H, t, J = 5.6 Hz), 5.01 (2H, s), 6.91 (2H,

d, J = 8.8 Hz), 6.92 (1H, d, J = 16.3 Hz), 6.8 - 7.0

(2H, m), 7.07 (2H, 4, J = 8.8 Hz), 7.38 (2H, 4, J = 8.6

Hz), 7.47 (1H, 4, J = 16.3 Hz), 7.52 (2H, 4, J = 8.6

Hz), 7.66 (1H, s).

IR (KBr): 1514, 1487, 1254, 1055, 972, 826, 814 cm™

Anal. calcd for C,;H;sBrN;O;: C, 62.07; H, 5.40; N, 8.04.

Found: C, 61.82; H, 5.26; N, 7.90.

Example 17

2-[1-[4-[4-[2-[(E)-2-(4-

trifluoromethylphenyl)ethenyl]oxazol-4-

vl]methoxyphenyl]lbutyl-1H-imidazol-2-yl]l-1l-ethanol

@/\Nw /
T ° ?/
CF.

In an argon atmosphere, DMF (4 ml) was added to a
mixture of 65% sodium hydride (40.6 mg) and 4-[4-[2-(2-
hydroxyethyl)—lH—imidazol—l-yl]butyl]phenol (260 mg) at
0°C. After stirring at room temperature for 30 minutes,
[2-[(E)-2-(4-trifluoromethylphenyl)ethenyl]oxazol-4-
yllmethyl chloride (316 mg) was added at Q°C, followed

N



FNOJO\ I~OH \ OF ~ To a solution of

-[2-(2- hydroxyet hyl )-1H i m dazol - 1-yl ] butyl] phenol (260 ng) in DW

), 6009TilhYy sodi um hydride (44 ng) was added under PCEIROORIIQ.

After stirring at roomtenperature for 30 mnutes, (E)- 4-

chl oromet hyl -2-[2-(2, 4-di fl uor ophenyl ) et,henyl ] oxazole (281 ng) was added

under ice cooling. After stirring at ro tenperature for 3 days, water was

added under ice cooling. The precipitate was collected by filtration and

washed with vt estirfhisv@raetiymdnat Bsempsraitiss ofvedld rheums xt wikeaf et hyl

acetate-THF gnd ' h it was
uneg{ar redacaé(gédd oo %%éeiﬁg?ﬁ?{ﬁfé "

concentrated pressure ué was recrystallized from

et hyl acet at @ugsdidated iarvstiae was |eelkemirdiney fPlgragioms pal e-yel | ow
gﬂ_/s'[?'g Hzrr? v%’%rr?eBdgiﬁtﬁLHvd\ﬂ\ﬁ (ag@lfs)o;?r %ﬁﬁethé‘r 85ai§1.45!i xﬁﬁxcl? §|§3 (203 t,
(2H t, J 5. Xag)re Stﬂtétl’zﬂz%% f%?"s Ceit@eﬂe%a% t‘B 39“863(%4&11%1 'J = 16.3
Hz), 7.07 (2Hitlhed compbuhdiz)39% Mgy as Gdlddyenlow .leedllds. d, J = 16.3

070, 850 cm 1-ai CBEXE LBt o o orehdlo Mhod X GHad - W B 70 N

8. 73. Found: 6C66-17z)2.42l—785(2HL N, B.5%H.4 Banple. &D (2H, t, J = 6 8
2 LS Ll (3.0 Gt T e etsorfah 10 0G0
et hanol 6.81 (1H, 4, 90 - 95 (4H, m), 7.02 (2H,

d, J =16.2 Hz), 7.52 - 7.69 (6H, m).

IR (KBr): 1512, 1323, 1244. 1175, 1132, 1113, 1067,

1055 cm* |

Example 18

2-[1-[3-[4-[2-[(E)-2-(4-

trifluoromethylphenyl)ethenyl]oxazol-4-

Z N
4-14
(4 i

yl]lmethoxyphenyl]lpropyl]-1H-imidazol-2-yl]-1-ethanol
e j
CF.

3

Using 65% sodium hydride (40.6 mg), 4-[3-[2-
(hydroxyethyl)-1H-imidazol-1-yl]propyllphenol (246 mg)
and [2-[(E)-2-(4-trifluoromethylphenyl)ethenyl]oxazol-
4-yl]lmethyl chloride (316 mg), the same reaction as
Example 17 was carried out to yield the titléd compound
(330 mg) as colorless needles. \
'H-NMR (CDC13) 6: 2.01 - 2.08 (2H, m), 2.60 (2H, t, J =
7.8 Hz), 2.74 (2H, t, J = 5.8 Hz), 3.83 (2H, t, J = 7.4
Hz), 4.03 (2H, t, J = 5.8 Hz), 5.03 (2H, s), 6.84 (1H,
d, J =1.2 Hz), 6.96 - 7.12 (6H, m), 7.52 - 7.70 (6H,
mj. :
IR‘(KBr): 1512, 1327, 1246, 1173, 1125, 1069, 1017, 826
cmt,
Example 19



NI N FOOOH F To a solution of 4-[4-[2-(2-hydroxyethyl)-1H

i m dazol - 1-yl ] propyl ] phenol (246 ng) in DMF (4 nl), 60% oily sodium hydride
(44 nmg) we@owgded under ice cooling. After stirring at rpPOTREMRE7at ure
for 30 mnutes, (E)-

4-chl oronet hyl -2-[2-(2, 4-di fl uorophenyl_i}cﬁ%henyl ] oxazole (281 ng) was added
under ice cooling. After stirring over ht at roomtenperature, water was
added under ice cooling. The precipitate was collected by filtration and
washed with Veatldr-[ 4Het P [+ iR Jat 2- (isa - @ﬁﬂbm::@henyb)téﬁshemxmmand

educed procnpa i VGl TR ) S5 SPRESI 5 6P pnbe

acet at e- di et igfthastder - hexane to y|eId the titled conmpound (272 ng) as
colorless crystals. mp 94 - 96C. 'H NWR (CDC13) S: 95 - 2.15 (2H, m, 2.5
- 2.65 (2H m, 2.65 - 2.8 (2H, m, 3, JN), 3.95 - 4.1 (2H
m, 5.02 (2H, s), 6.8 - 7.15 (9H, m, 7. (3H, m. IR(KBr): 1609,
1512, 1277, 1231, 114Q, 1061, 10 860 cm' « Anal. calcd for
C26H25F2N303* 0. 4H2O: €, 66. 0| Hi 3 50 N, 8.89. Round: C, 66.13; H, 5.38;
N, 8.55. Exanple 2 o] OH

2-[1-[3-[4-[[2-[(E) - , 6-di fl uor ophenyl ) et henyl ]-1, 3-

oxazol - 4-yl ] net hoxly] phienyl ] propyl ] - 1Hi m dazol - 2-yl]-1- ethanol WO 01/ 77107
PCT/ JPOL/ 02937  1G#% ZN sd1dtidn 62 1 [4- 12 b -hydroxyethyl)-1H-

imidazol-1-yl]lbutyl]lphenol (260 mg) in DMF (4 ml), 60%
oily sodium hydride (44 mg) was added under ice cooling.

After stirring at room temperature for 30 minutes, (E)-
4—chlor6methyl-2—[2-(2,4-difluorophenyl)ethenyl]oxazole
(281 mg) was added under ice cooling. After stirring
at room temperature for 3 days, water was added under
ice cooling. The precipitate was collected by
filtration and washed with water. The precipitate was
dissolved in a mixture of ethyl acetate-THF and driéd
over magnesium sulfate, after which it was concentrated
under reduced pressure. The residue was recrystallized
from ethyl acetaté—hexane to yield the titled compound
(275 mg) as pale-yellow crystals.

mp 93 - 95°C.

'H-NMR (CDC1;) &: 1.55
7.0 Hz), 2.78 (2H, t,

I
=

.85 (4H, m), 2.58 (2H, t, J =
J 5.4 Hz), 3.82 (2H, t, J = 7.0
Hz), 4.03 (2H, t, J = 5.4 Hz), 5.01 (2H, s), 6.8 -~ 7.0
(6H, m), 6.98 (1H, 4, J 16.3 Hz), 7.07 (2H, d, J =
8.8 Hz), 7.5 - 7.6 (1H, m), 7.59 (1H, 4, J = 16.3 Hz),
7.67 (1H, s). '
IR (KBr): 1611, 1508, 1277, 1231, 1140, 1103, 1063, 970,

S

860 cm™

Anal. calcd for C,;;H,;F,N303°0.1H,0: C, 67.38; H, 5.70; N,
8.73.

Found: C, 67.24; H, 5.74; N, 8.55.

Example 20

2-[1-[3-[4-[[2-[(E)-2-(2,4-difluorophenyl)ethenyl]-1,3-



O F Using 2-(2-hydroxyethyl)-1-[4-(4- hydroxyphenyl)butyl]im dazole (260
nyg), 60%oily sodium hydride (41 ng) and (E)-4-chl oronethyl-2-[2-(2, 6-

di f | uor oph@nytner henyl ] oxazol e (281 ng), the sane reactipOI/aR01E2¢3Tpl e 19
was carried out to yield the titled conpound (359 ng) as colorl ess
crystals. np 106 - 107C . 1H—NNR (CDCl;Q S: 1.5 - 1.8 (44 m, 2.58 (2H, t,
J= 7.0 H), 2.78 (2H, t, J = 5. O g (2H, t, J =7.0 Hz), 4.03
(2H, t, J = 5.6 Hz), 5.02 (2H, s) 6 8 - 7.0 (6H m, 7.07 (2H, d, J = 8.4
Hz), 7.2 - 7.8&zAd2H 4+l Imekifixy idherd;l lbromfl B- Hr)imidb (-1Hys)-14 R
(KBr): 1618, %? 1472, 1456, 1246, 1065, 1001, 974, 789 cm 1. Anal

calcd for C2 03: C 67.63; H 5.68; N, 8. 76 Found: C, 67.78; H,
5.57; N, 9.01. Exanple 22

3-(1-{4-[4- ({2-[ (E) - 2- (3- net hyl phenyl/‘e/nm"‘ 5
oxazol - 4- yl}nethoxy)ppenyl]b -azol 2-yl)}- ,1,2-propanediol N OH
NO"O—~ M I 7f OH i ng W { 1] 4- (4 hydr oxyphe yI)butyI] 1H

i m dazol -2-yl}-1, 2- yariedirohgf{'154 ng), 65% oilyogsodi um hydride (21 np)
and 4- (chl or onet hyl (E)-2- (3-nmethyl phenyl)ethenyl]-1, 3-oxazole (131
ng), the sane redftioh as Exanple 2 was carried out to yield the WO

01/ 77107 PCT/ JPOl/.IQjZ%; ]iu’ltggb ﬁf I,fd[ &gr%wwmhylnp %P2 - 104C.

1H-NWMR (CDC13) $: 1
imidazol- yl]propyl]phenol(246 mg) in DMF (4 ml), 60%

olly sodium hydride (44 mg) was added under ice cooling.
Aftér stirring at room temperature for 30 minutes, (E)-
4-chloromethyl-2-[2-(2,4-difluorophenyl)ethenyl]oxazole
(281 mg) was added under ice cooling. After stirring
overnight at room temperature, water was added under
ice cooling. The precipitate was collected by
filtration and washed with water. The precipitate was
dissolved in ethyl acetate and dried over magnesium

" sulfate, after which it was concentrated under reduced
pressure. The residue was recrystallized from ethyl
acetate-diethyl ether-hexane to yield the titled
compound (272 mg) as colorless crystals.
mp 94 - 96°C.
'H-NMR (CDbCl;) &: 1.95 - 2.15 (2H, m), 2.5 - 2.65 (2H,
m), 2.65 -~ 2.8 (2H, m), 3.75 - 3.9 (2H, m), 3.95 - 4.1
(2H, m), 5.02 (2H, s), 6.8 - 7.15 (9H, m), 7.45 - 7.7
(3H, m). ’
IR(KBr): 1609, 1512, 1277, 1231, 1140, 1061, 1020, 974,
860 cm™ 4
Anal. calcd for Cy¢H,sF.N303°0.4H,0: C, 66.06; H, 5.50; N,‘
8.89. . ’
Found: C, 66.13; H, 5.38; N, 8.55.
Example 21 ’
2-[1-[3-[4-[[2-[(E)-2-(2,6-difluorophenyl)ethenyl]-1,3-
oxazol-4-yl]methoxylphenyl]lpropyl]-1H-imidazol-2-yl]-1-
ethanol



2.59 (2H, t, J = 7.0 Hz), 2.77 (.1H, d, J = 5.0 Hz), 2.78 (1H, d, J = 6.8
Hz), 3.64 (1H, dd ') = 4.8 Hz, 11.2 Hz), 3.76 (1H, dd, J = 4.2 Hz, 11.2
Hz), 3.83@Qawy7107 J = 7.0 Hz), 4.12 - 4.24 (1H, n), 5.02 PCHJPE)02936. 80

(1H, d, J = 1.4 Hz), 6.92 (1H, d, J=14Hz) 6.93 (1H, d, J = 16.2 Hz),
6. 93 (1H, d, J =28.8 H), 7.08 (2H d, 0& 8.8 Hz), 7.13 - 7.39 (4H, m,
7.52 (1H, d, J =16.2 Hz), 7.66 (1H, §5 I R (KBr) 3500 - 3200, 3112,
3029, 2934, 2865, 1645, 1609, 1584, 1510, 1491, 1462, 1379, 1350, 1242,
1177, 1150, 1123, 1100, 1026 cm1l. Anal calcd fﬁf\$29k83h804 0 . 5H20 : C,
70.14; H 6.90; N, 8.46. Found: C, 3 BN N, 8.51 Exanple 23
3-(1-{4-[4-({2&[(E)-2-(4-fIuorophen, thenyl]-l, -

oxazol - 4-yl ) nmet hoxy¥phenyl N 0 i dazol - )- 1, 2-propanediol N OH
OH F ~ Using 3-{1-[ 4 (4=hyd o‘phenyl)butyl] 1H-OH

i m dazol -2-yl}-1,2 upaned|8I (291 ng), 65%0ily sodium hydride (39 ng)
and 4-(ch|oronethy ;(E) 2- (4-fluorophenyl)ethenyl]-1, 3-oxazol e (250
ng), the sane reaction as Exanple 2 was carried out to yield the titled
conpound (347 ng) Usimdl 24 (-2 -heioxpe tiivR J(-ODAK)(4S: 1.52 - 1.83 (4H, |ﬂ

oy Gttty A iiladhort T )., FoYRAR ahish = T
PCT/JPOl/ ozgmdmﬂm (21=mg) o (Fﬂ-&ﬁ!}lor@mh@mﬂz AL G 8 Hz), 4.12 -

4.24 (1H, mM aiF¥1%b eﬁ@L)éiH@ﬁjIWéxd%ol%:?be1d§$ tHfe &nfelH d, J =

16.8 Hz), 6.92 (1H,
reaction as Example 19 was carried out to yield the

titled compound (359 mg) as colorless crystals.

mp 106 - 107°C.

'H-NMR (CDC1l;) 6: 1.5 - 1.8 (4H, m), 2.58 (2H, t, J =
7.0 Hz), 2.78 (2H, t, § = 5.6 Hz), 3.82 (2H, t, J = 7.0
Hz), 4.03 (2H, t, J = 5.6 Hz), 5.02 (2H, s), 6.8 - 7.0
(6H, m), 7.07 (2H, 4, J = 8.4 Hz), 7.2 - 7.35 (2H, m),
7.61 (1H, 4, J = 16.8 Hz), 7.68 (1H, s).

IR (KBr): 1618, 1516, 1472, 1456, 1246, 1065, 1001, 974,
789 cm™t ‘

Anal. calcd for C,;H2;F;N30;: C, 67.63; H, 5.68; N, 8.76.
Found: C, 67.78; H, 5.57; N, 9.01.

Example 22
3-(1-{4-[4-({2-[(E)-2-(3-methylphenyl)ethenyl]-1,3-
oxazol-4-yl}methoxy)phenyl]lbutyl}-1H-imidazol-2-yl)-
1,2-propanediol

Using 3—{1-[4-(4—hydroxyphenyl)butyl]-iH-
imidazol-2-yl}-1,2-propanediol (154 mg), 65% oily
sodium hydride (21 mg) and 4-(chloromethyl)-2-[(E)-2-
(3-methylphenyl)ethenyl]-1,3-oxazole (131 mg), the same

reaction as Example 2 was carried out to yield the



6.93 (2H, d, J =8.8 Hz), 7.07 (2H, d, J = 8.8 Hz), 7.09 (2H, d, J = 8.7
Hz), 7.46 - 7.56 (3H, m, 7.66 (1H, s). IR (KBr): 3500 - 3200, 3152, 3104,
3044, 29400028867 1644, 1599, 1584, 1532, 1512, 1495, 14BCT/IRMA29371400,
1339, 1300, 1246, 1177, 1159, 1098, 1047 cm 1. Anal calcd for C28H30N304F:
C, 68.42; H 6.15; N, 8.55. Found: C, 16; H, 5.98; N, 8.46 Exanple 24
3-[1-(4-{4-[(2-{(E)-2-[4- (trifluoronethyl)phenyl]ethenyl}-1,3-oxazol - 4-
yl ) met hoxy] phenyl }butyl)-1Hi m dazol -2-yl]-1,2- propanediol N ONOH OHO
CF3 | ~ Usi ng:ia:l{eld [mot(msthydirbk%hnmyl)butyl]-ll—l-
i m dazol - 2-yl} |oI (204 nmg), 65%o0ily sodiumhydride (28 np)
and 4-(chlorq é@ﬁh
[4-(trifl uoroﬁﬁai‘I I)(Sll? I)]@tl"ﬂe-rﬁya} 11 Boxedbl en) 212- 3%y§3H¢ he) sane
reaction as ExXawl@, was far r-;exyi}py)t tp 7-y|(eil@l t@e j|;I§d0q@£1pound (285
ng) rrp 142 - 143C 1H—NNR(CDC13 53 - n% 59 (2H, t, J
Hz), 2- 63(11|1F Y= P ) 237674((1W odd'JJ'"? 813, 3.64 (1H,

dd, 5:4.§3Hz1,21 A Hz) 76, (161 ( 1, dIJI-24J22P)11221-221Hz)4 I-k)823(ﬁ3(2H) t,
J=6.8 H), 4 12 - 4 H, 5 s 1 4 He
6.92 (1H, d, T ]:321' 4714541*2(6' 9%?72H ‘g%‘g &% é""ﬁz)él(’% G's“(ﬁ?] dsl% = 16. 4
Hz), 7.08 (2H1H, &, 8=81Hz)Hz),7 GO 1HEA A) & 461 4 Hr)), 76 698 (GHI, ),
7.70 (1H, s) 0L 77 CT, 05 ) 0, 5:; 3200, 3148,
Sor1, 2936, “Syet mefo 2 Halic© R S 4084 Y ) 17 00 20,
1246, J ='8.8 HzZ), P % (4H, m), 7.52 (1H, d, 3 = 16.2

Hz), 7.66 (1H, s).

IR (KBr): 3500 - 3200, 3112, 3029, 2934, 2865, 1645,
1609, 1584, 1510, 1491, 1462, 1379, 1350, 1242, 1177,
1150, 1123, 1100, 1026 cm™

Anal calcd for C,oHsaN304°0.5H,0: C, 70.14; H, 6.90; N,

8.46.
Found: C, 70.39; H, 6.63; N, 8.51
Example 23

3-(1-{4-[4-({2-[(E)-2-(4~fluorophenyl)ethenyl]-1,3-
oxazol-4-yl}methoxy)phenyl]butyl}-1H-imidazol-2-yl)-
1,2-propanediol

Using 3-{1-[4-(4-hydroxyphenyl)butyl]-1H-
imidazol-2-yl}-1,2-propanediol (291 mg), 65% oily
sodium hydride (39 mg) and 4-(chloromethyl)-2-[(E)-2-
(4-fluorophenyl)ethenyl]-1,3-oxazole (250 mg), the same
reaction as Example 2 was carried out to yield the
titled compound (347 mg).
mp 114 - 116°C.

'H-NMR (CDC1;) &: 1.52 - 1.83 (4H, m), 2.59 (2H, t, J =
7.2 Hz), 2.76 (1H, 4, J = 5.2 Hz), 2.77 (1H, 4, J = 7.0
Hz), 3.64 (1H, dd, J = 4.8 Hz, 11.4 Hz), 3.76 (1H, dd,



1173, 1138, 1117, 1067, 1046, 1017 cm1l. Anal calcd for C29H30N304F3: C,
64.32; H 5.58;, N, 7.76. Found: C. 64.26; H 5.70; N, 7.62 Exanple 25
3-[1-(3-MOpUZHPT1E)-2-[4- (trifluoronethyl)phenyl]ethenyl PELJBM®2%8Z0] -
yI)nethoxy]phenyl}propyl) 1H i m dazol -2-yl]-1,2- propanediol \ I NIN\ |~0
oH OoOCH" " | toro: ::: CF3 Using 3- i&.[3-(3-hydroxypheny|)propyl]-lH—

i m dazol - 2- yI} 1,2 propanedi ol (194 ng), ‘%50 oily sodiumhydride (28 ny)
and 4-(chl oromnet hyl)-2-{(E) - 2-

[4-(trifluorchret Wyl2 pleenyl] et eyl .3 - azamazmea(ema Ha), 412 sane

) LB%SZ TR R T 28 s o 4 O e S LAY (578,
(2H, t, B BGH(IH2 G2 J1H 16,8 Hz) 4.8 3%) (le 713, (J1H= ld4 Hz) 7.6 Hz),

3.63 (1H dd, 1 7 dgd 7 4. 1.4 H
383E2H . 6‘]93‘(‘712143 "&Sal AB"@)HZ)?’ 'ﬂdﬁ—"kzﬁi aJ F 48 ,)177_ 2591

(3H, ), 6. 84 O (FH. A= C‘EL 8r+z3 Hfs)1944(41q’4 d - 5J6—(31P§'4 Hz)7 66 OLHAH d,
J:164Hz),s)725(1H t, J=7.8 H), 7.57 (1H, d, J = 16.4 Hz), 7.64

(12?3,8) 1599, ]I}%%Bﬂ 4354(1;5,4§3K%f210 ’?53’0]%471'633%89242'533]01%60320%?4?%'7 983{5122861669,
1030, 1017 crk6ld4 Ao TallaB4,0rl PBHISENDARR I, 16862/5;1422 5. 30 N, 7. 97.
S R A L A B g S e o2
Anal cal for C,gH3oN304F: C, 68 42; H, 6.15; N, 8.55.
Found: C, 68.16; H, 5.98; N, 8.46
Example 24
C3-11-(4-{4-1[(2-{(E)-2-[4-
(trifiuvoromethyl)phenyl]lethenyl}-1,3-oxazol-4-
yl)methoxy]lphenyl}butyl)-1H-imidazol-2-yl]-1,2-
propanediol

Using 3-{1-[4-(4-hydroxyphenyl)butyl]-1H-
imidazol-2-yl}-1,2-propanediol (204 mg), 65% oily
sodium hydride (28 mg) and 4-(chloromethyl)-2-{(E)-2-
[4-(trifluoromethyl)phenyl]lethenyl}-1,3-o0xazole (212
mg), the same reaction as Example 2 was carried out to
yield the titled compound (285 mg).
mp 142 - 143°C.

'H-NMR (CDC1l;) 6: 1.53 - 1.82 (4H, m), 2.59 (2H, t, J =
7.1 Hz), 2.76 (1H, 4, J = 5.0 Hz), 2.77 (1H, 4, J = 7.0
Hz), 3.64 (1H, dd, J = 4.8 Hz, 11.4 Hz), 3.76 (1H, 44,
J = 4.2 Hz, 11.4 Hz), 3.83 (2H, t, J = 6.8 Hz), 4.12 -
4.24 (1H, m), 5.02 (2H, s), 6.81 (1H, 4, J = 1.4 Hz),
6.92 (1H, 4, J 1.4 Hz), 6.93 (2H, 4, J 8.8 Hz),
6.95 (1H, 4, J 16.4 Hz), 7.08 (2H, 4, J = 8.8 Hz),
7.56 (1H, 4, J 16.4 Hz), 7.64 (4H, s), 7.70 (1H, s).

1
I



oxazol - 4-yl } met hoxy) phenyl ] butyl } - 1H i m dazol -2-yl)- 1, 2-

pr opanedi ol

OH FioOH \ OF/ Using 3-{1-[4-(4-hydroxyphenyl)butyl]-1H

i m dazol Weyi/y107 2- propanedi ol (204 ng), 65% oily sodi um

PgTIPL 24328

N \ |

ng)

and 4-(chloronethyl)-2-[(E)-2-(2,4- difluorophenyl)ethenyl]-1, 3-oxazol e

(188 ng), the sanme reaction as Exanplgyﬁ}mas carried out to yleld t he
1H—NNR (CDC13) S 1.52 - 1.8

titled conmpound (223 ng). np 126 - 128
m, 2.58 (2H, t, J = 6.9 Hz), 2.77 (2H, d, J = 5.4 Hz),

3.63 (1H, dd,

4.8 Hz, 11.4 T8 )(KBZ)75 3509, @209 = 348 HB0T, £93H. 28582 Y43, t, J
Hz), 4.10 - 416%45(11@82”? ,1{1001 1(4%"_! %)4666 716116J,7 103397(7H32”9 1247 (2H d, J

8.6 Hz), 7.48 -

7.67 (1H,

H
R (KBr): 356@73'3216@3'3fdé7'3(#’?7'36@216'291@417 238'65 1644 1613, 1593,

IR
1532, 1512, Pp4QH, cMGh fA3L, H3N40,F;1288, 64232, #244.58}7%, 3144. 1090

éngSngl A%a%@%P &F for?géggﬁp%pQégz v.%g.oo; H 5.74; N, 8.25.

3-(1-{3-[ 3- ({ExdmpRe 25 2, 4- d|f|uorophenyl)ethenyl]-l,S-

1 (4H,
J =
=7.0

s).

Found:

oxazol - 4- yl)@%qué%)Q@?q%§lQQ%Pyl H i m dazol -2-yl)- 1,2-.propanediol N /I

NFi~OHd O

PCT/JPCH/0293¢r¥ﬁipqnﬁmﬁ%hﬂ )@hﬁﬂw ethenydamddidoloxaz®d-14y), 65%o0ily
yl)methoxylphenyl}propyl)-1H-imidazol-2-yl]-1,2-

propanediol

Using 3-{1-[3-(3-hydroxyphenyl)propyl]-1H-

imidazol-2-yl}-1,2-propanediol (194 mg), 65% oily -
sodium hydride (28 mg) and 4-(chloromethyl)-2-{(E)-2-
[4-(trifluoromethyl)phenyllethenyl}-1,3-oxazole (212
mg), the same reaction as Example 2 was carried out to

yield the titled compound (255 mg).
mp 102 - 104°C.

'H-NMR (CDC1;) 8: 2.08 (2H, quintet, J = 7.0 Hz), 2.62

(2H, t, J = 7.4 Hz), 2.72 (1H, 4, J

1l

4.8 Hz), 2.73 (1H,

d, J = 7.6 Hz), 3.63 (1H, dd, J = 4.8 Hz, 11.4 Hz),
3.74 (1H, 44, J = 4.2 Hz, 11.4 Hz), 3.83 (2H, t, J =

7.2 Hz), 4.13 - 4.24 (1H, m), 5.03 (2H, s),

(3H, m), 6.84 (1H, 4, J = 1.4 Hz), 6.94 (1H,
16.4 Hz), 7.25 (1H, t,
16.4 Hz), 7.64 (4H, s),

Hz), 7.02 (1H, 4, J
Hz), 7.57 (1H, 4, J

s).

6.77 -~ 6.91

d, J = 1.4
J = 7.8
7.71 (1H,

IR (KBr): 3500 - 3200,'3108, 3056, 2932, 2867, 1613,
1599, 1586, 1534, 1489, 1451, 1416, 1325, 1260, 1167,

1125, 1069, 1030, 1017 cm™

Anal calcd for C,gH,gN3;0,F;: C, 63.75; H, 5.35;

Found: C, 63.60; H, 5.32; N, 7.88
Example 26

N, 7.97.

ydroxyphenyl)propyl] 1H WO 01/ 77107



sodi um hydride (29 ng) and 4-(chloronethyl)-2-[(E)-2-
(2, 4-difluorophenyl)ethenyl]-1, 3-oxazole (197 ng), the sane reaction as
Exanpl e voms7aerried out to yield the titled conmpound (RQOJPAYN293TD 92 -

94C. 1HNMR (CDC13) S: 2.08 (2H, qU| ntet, J = 7 2 Hz) 2.62 (2H, t, J =

7.3 Hz), 2.73 (1H, d, J = 5.0 Hz), 41461 J =7.0 H), 3.63 (1H, dd,
J = 4.8 H, 112Hz)374(1H de 2Hz '11.2 Hz), 3.83 (2H, t, J =
74Hz),414-4 4 (1H, m, 5.02 (2H, 3)676-698 (5H, m), 6.84 (1H,
d, J = 1.4 HA (36'@3[(4114{%'[@)—21- . 491 f mgpghenyl) e thenykl 41 183, 7. 25
(1H t, J —'Béﬁzdﬁ94 Het¥1 MButy PO K dbhi dhzdl =2 L Hz), 7.69
(1H s). IR (KBr): 3200 10%@ 3%967 173]8212 2938, 2872%61)11644 1613,

1599, 1534, fﬁg?sprf’&?s“edfz@l 1379, 1354, 1275, 1155, 1142, 1123, 1090,
1028 cm 1. Anal calcd for C27TH27N304F2: C, 65. 44; {H’\S 49: N, 8.48. Found:
C, 65.39; H 5.32; N, 8.62. Exanple 28

3-[1-[4-[4-[[ 2- [(E) 2-(2,6-difluorophe )ethenyl] oH

oxazol - 4-yl ] met hoxy] pkenyl ] by J<ini-dazol - 2-yl ] 2-propanediol N Z N
OH FNOOHO F Using 33{1 !3|E3~hydroxypheny|)propy A-1H

i mdazol -2-yl}-1,2-p Anedi ol'0(142 ng), 60%oily sodium hydride (40 np)

and 4- (chloronethyl (BE)-2- (2,6-difluorophenyl)ethenyl]-1, 3-oxazol e
(495 mg), the sarfe réaction as Exanple 2 was carried out to yield the

titled conpound (3BHny)3-Asl Clol-0r4 -assdrossadiadsy 1 yeuth?6] -1H-25C. WO 01/ 77107

PCT/JPC&/02937 dlzol 2-yl1}-1,2-propanediol (204 mg), 65% oily sodium
hydride (28 mg) and 4-(chloromethyl)-2-[(E)-2-(2,4-
difluorophenyl)ethenyl]—1,3—oxézole (188 mg), the same

reaction as Example 2 was carried out to yield the
titled compound (223 mg).

mp 126 - 128°C.

'H-NMR (CDC1l3) 6: 1.52 - 1.81 (4H, m), 2.58 (2H, t, J =
6.9 Hz), 2.77 (2H, d, J = 5.4 Hz), 3.63 (1H, 44, J =
4.8 Hz, 11.4 Hz), 3.75 (1H, dd, J = 4.2 Hz, 11.4 Hz),
3.82 (2H, t, J = 7.0 Hz), 4.10 - 4.24 (1H, m), 5.01 (2H,
s), 6.76 - 7.02 (7H, m), 7.07 (2H, 4, J = 8.6 Hz), 7.48
- 7.51 (1H, m), 7.59 (1H, 4, J = 16.6 Hz), 7.67 (1lH, s).
IR (KBr): 3500 - 3200, 3106, 3073, 3032, 2934, 2865,
1644, 1613, 1593, 1532, 1512, 1495, 1462, 1431, 1354,
1298, 1275, 1244, 1177, 1142, 1090, 1028 cm™*

Anal calcd for C,gH,oN3;04F,: C, 66.00; H,15.74; N, 8.25.
Found: C, 65.89; H, 5.94; N, 8.37

Example 27
3-(1-{3-[3-({2-[(E)-2~(2,4~-difluorophenyl)ethenyl]-1, 3-
oxazol-4-yl}methoxy)phenyl]lpropyl}-1H-imidazol-2-yl)-
1,2-propanediol

™

Using 3-{1-[3-(3-hydroxyphenyl)propyl]-1H-



1HNVR (CDC13) S 1.5 - 1.8 (4H m, 2. 59( t, J = 7.0), 2.7 - 2.8 (2H,
m, 3.6 -.3.75 (2H, n), 3.83 (2H, t, J = rt) 4.1 - 4.25 (1H, m,
5.03, (2HWG)1/7808 - 7.0 (4H, m), 6.92 (2H, d J = 8.6 Hz) PCTIBM/0ERH, d, J =

8.6 Hz), 7.2 - 7.3 (1H, m, 7.29 (1H, d, J = 16.8 Hz), 7.61 (1H, d, J =
16.8 Hz), 7.69 (1H, s). IR (KBr): 1620,1 08, 1458, 1236, 1051, 1001, 789
cml. Anal. calcd for C23H29F2N304: C,~©66.00: H, 5.74; N, 8.25. Found: C,
65.71; H 5.78; N, 8.09. Exanple 29 (2R)-3-[(1-[4-[4-[[2-[(EB)-2-(2,4-
difIuorophenymﬁﬂﬂdﬁﬂﬁﬂq‘ﬂlf%lmzﬁnﬁepbnedlol (203 mg), 65% oily

Iyl_]~\rretohoxy] p%dfrpqéy Jlélel[-‘l-on 0 )Olz‘EIi?d J(Clﬁ %%Wy?) (rlt)Ni O-i "
pr opanedi ol ((@ﬁ@fMWquwgtthhlwmee HART deg ) 37they) was

added under Isce@necqcaadﬁorﬁfatsergxaswé@gv@é s dempey atdnei iy 3%

m nutes, 4-[[4-(4-_1odobutyl O(phenoxy)](m::thyl] 2-[(B)-2-(2, 4-

di fl uorophen)):lz')téter?erﬁﬂ"]Polu oI 485 ny) was added under ice cooling.
After stirrinmgp a2 rrosmecenperature for 3 hours, vvater was added under ice

coetate and wEsHER (EPRTLa 2ol M ATt 1 E A Hilynestim sul fate,
after which i(t2Hyvas, concehty alm)d uhds® (latuckd press.ur &Iz)T,heQ IBsi(die, was

fied b | |
purified by gligca gelg gp))um},efﬁfymoﬁﬁtoﬁépw (e uent,

acet at e- net hariol” = 10: d; ‘was recrys z[aI]1 [ zed{zf)r om et hyl
acet at e- hexarde 1o (it dd.he! = i412edzcoridothdig2638 fP @H.cdl.ord ess

crystals. np 7.04 iz)106C.1 M0 QL2047 10 Paly IPRQWD29%, s), 6.76 - 6.98
(5H, m), 6.84 (1H, 4, J = 1.4 Hz), 6.93 (1H, 4, J = 1.4
Hz), 6.98 (1H, 4, J = 16.4 Hz), 7.25 (1H, t, J = 7.9
Hz), 7.48 - 7.61 (1H, m), 7.60 (lH, 4, J = 16.4 Hz),
7.69 (1H, s). ‘

IR (KBr): 3500 - 3200, 3106, 3067, 3042, 2938, 2872,
1644, 1613, 1599, 1534, 1495, 1453, 1431, 1379, 1354,
1275, 1155, 1142, 1123, 1090, 1028 cm™

Anal calcd for C,;H,/N;0,F,: C, 65.44; H, 5.49; N, 8.48.
Found: C, 65.39; H, 5.32; N, 8.62.

Example 28

3-[1-[4~-14-[[2-[(E)-2-(2,6- dlfluorophenyl)ethenyl] -1,3-
oxazol-4-yllmethoxylphenyllbutyl]-1H-imidazol-2-y1]-
1,2-propanediol

Using 3-{1-[3-(3-~hydroxyphenyl)propyl]-1H-
imidazol-2-yl}-1,2-propanediol (142 mg), 60% oily
sodium hydride (40 mg) and 4-(chloromethyl)-2-[(E)-2-
(2,6-difluorophenyl)ethenyl]-1,3-oxazole (495 mg), the
same reaction as Example 2 was carried out to yvield the
titled compound (395 mg) as colorless crystals.
mp 123 - 125°C.



109 1H-NWR (CDC13) S: 1.5 - 1.8 (4H, m, 2.59 (2H, t, J = .0 Hz), 2.7 -
2.8 (2H, m, 3.55 - 3.75 (2H, m, 3.79 (2H t, J = 7.0 ) 4.1 - 4.2 (1H,
m, 5.01waey48y7 6.8 - 7.1 (5H, m, 6.92 (2H, d, J = 8.BCFHIN01/02907 (2H,
d J=8.4H), 7.5- 7.6 (1H, m, 7.59 (1H d, J 16.2 Hz) 7.67 (1H, s).
| R (KBr): 1507, 1472, 1273, 1235, 1140,40k092, 966, 858 cm1l . Anal. calcd
for C28H29F2N304: C, 66. 00; H 5 74; N, 8. 25. Found C, 65.69; H 5.82;
N, 8.06. (al22 D= +4.2 (c = , nethanol) ) npl e 30
(2S)-3-[[1-[ 4HFHMR| QCP(JE)MS(:J 4:1 di%- |8Udr4(§bh@ﬂy|)2 &%é@i]-tl. & oxazol - 4-
yl 1 met hoxy] pheny!,] buty!] -zlrm mlagp) - 2y 1- 5 s pawangdi o.ed Bul | O F
I0\ OOH F Using (29 - |n1dazol %1) Zzyrgpanedlol 60@60|Iy
sodi um hydri de 5¢ rfg) éh’c? Tyl A-25 7o) my , S), 6.8
i odobut yl ) phenaxylamst lmol]-ag[z(h‘()zrﬂ, (dZ, 4} 8.6 Hz), 7.07 (2H, 4, J = |
di f1 uoropheny] ) ny 3 z S t as Exanpl e
29 was cafrrié;ngE{]e)tonl el d'l(t)??a (qtjf’tl %J&?(ﬁg mj)eljéslcg'{1 r'l ess
crystals. np7.@3 -(1I08G., TH=NN .( ECIHZ])3) 75:691.(38, )8 (4H, m, 2.58 (2H t,
J = 6.8 Hz), 2. 3. 2 2 , = 7.0
H), 4.1 - 1522(%5) %6(3%1 Egzoﬁ 1)62158 1?%6( HO%Hﬁ’n%E"L (f‘%Hc H d J =
8.4 Hz), 7. o?m(a%H, cadcq forg C4sHlp¥ N3Ds% C,766-00K, Hi) 5. 7459N¢ 1828, J =
16.4 Hz), 7. &6undd 8) 65| R1GKEY) 5 HEL5N,1%199 . 1497 1273, 1246, 1229, 1140,
1094, 1046, 966 847 cgm
(2R)-3-[[1-[4-(4—[[2—[(E)-2-(2.4—
difluorophenyl)ethenyl]-1,3-oxazol-4-
yllmethoxylphenyl]jbutyl]-1H-imidazol-2-yl1]-1,2-

propanediol

To a solution of (2R)-3—(1H-imidazol—2—yl)—1,2-
propanediol (127 mg) in DMF (4 ml), 60% oily sodium
hydride (37 mg) was added under ice cooling. After
stirring at room temperature for 30 minutes, 4-[[4-(4-
iodobutyl)phenoxylmethyl]-2-[(E)-2-(2,4-
difluorophenyl)ethenyl]-1,3-oxazole (485 mg) was added
under ice cooling. After stirring at room temperature
for 3 hours, water was added under ice cooling. The
reaction mixture was extracted with a mixture of THF-
ethyl acetate and washed with water and saline and
dried over magnesium sulfate, after which it was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
ethyl acetate-methanol = 10:1), after which it was
recfystallized from ethyl acetate-hexane to yield the
titled compound (262 mg) as colorless crystals.
mp 104 - 106°C.



WO 01/ 77107 PCT/JPOL/ 02937 _110 Anal. calcd for C28H29F2N304: C, 66.00; H,
5.74; N, 8.25. Found: C, 65.75; H 5.60; N, ,8.12. n22 D= -3.5 (¢ = 1.0,
met hanol WO oRPrapar ati on Exanple 1 (anmount per tablet) (1)rPCoopowags7obtai ned
in Exanple 4 10.0 ng (2) Lactose 60.0 ng (3) Corn starch 35.0 ng (4)
Gelatin 3.0 ng (5) Magnesiumstearate ) my A mixture of 10.0 ng of the
conpound obtained in Exanple 4, 60.0 ng of |actose, and 35.0 ng of corn

starch was granul ated through a 1 mmnesh sieve using 0.03 m of a 100 by
wei ght aqueouB-N¥RulFBRlel ellatd m Y.3B A4y &) g8 &9 M)2Hafterd which the

granul es wereg di.8d at. AQC and (g ! ef)ed A . 3The granules, Pbiqi ned were
mxed with 2.0 ng of nagnesiumstearate and conpressed. The core tablets

obt ai ned wer d Zoatted I i th % Bdgart -doat dndrditsi MY a Sdpeldorsbf  sucrose,
titani um di ox.de,- talic,(5nd gumersbi @m|nd,pd ishec m X ) baeswag o yield

sugar-coated tah] ets, , Preparati on l.e 2 (d e abl et 1) Conpound
og?ai ned in aﬁ)fe%ér 41(5'{ prn:?a g( 2) {gﬁm '?U(Oofrfg-’go(%ﬁm n ‘:L =§ar2:h 5(r)rP0urrg
(4) Sol ubl e stéarcizy).,0 a7 ((BH,Megnesi um stearate 3.0 ng 10.0 ng of the
conpound obt & i.n . e d Si t t re

mp %!R”Sﬂ(gxg_/aiﬁg‘)d 1420 1530 Mo RGeSy AL G

granul ated usin f "an “dqueous’ solut’i on of’ solubil1z€ed starch (7.0
nmg of sol ubidM zed starch), after which these granules were dried and

m xed Wi th 7Q4{1ny Rf1 dAHAS,JrA0:d): "8, 066 . 605 NHSt 8r gk, [hi § Bixture was
conpressed to yield tabl ets. n the follow ng Test Exanples, Conpound
Nunbers i ndFCHE ic§rr &pdi Ay Bedl &N s (e.g., the

[a]®*?y = +4.2° (¢ = 1.0, methanol). '

Example 30

(28)-3-[[1-[4-[4-[[2-[(E)-2-(2,4-
difluorophenyl)ethenyl]-1,3-oxazol-4-
vil]lmethoxylphenyl]butyl]~1H-imidazol~-2-y1]-1,2-
propanediol -

ng/\"‘ :
mv \<\(\OH
F Nl—T\o :
/I:EJ/AQV)\O OH
F

Using (2S)-3-(1H-imidazol-2-yl)-1,2-propanediol,
60% oily sodium hydride (50 mg) and 4-[[4-(4-
iodobutyl)phenoxylmethyl]-2-[(E)-2-(2,4-
difluorophenyl)ethenyl]-1,3-oxazole (415 mg), the same
reaction as Example 29 was carried out to yield the
titled compound (219 mg) as colorless crystals.
mp 106 - 108°C.
'H-NMR (CDC1;3) 6: 1.5 - 1.8 (4H, m), 2.58 (2H, t, J =
6.8 Hz), 2.7‘4 2.8 (2H, m), 3.6 - 3.75 (2H, m), 3.82
(2H, t, J = 7.0 Hz), 4.1 - 4.2 (1H, m), 5.01 (2H, s),
6.8 - 7.1 (bH, m), 6.89 (2H, d, J = 8.4 Hz), 7.07 (2H,
d, J =8.4 Hz), 7.5 - 7.6 (1H, m), 7.59 (1H, d, J =
l6.4 Hz), 7.67 (1H, s). |
IR (KBr): 1615, 1512, 1497, 1273, 1246, 1229, 1140,
1094, 1046, 966, 847 cm™.



WO 01/ 77107 PCT/ JPOL/ 02937

Conmpound 2).

tyrosi nevwbosphor yl ati on in human breast cancer cells CePCHJIRIf1/0RBTAN
breast cancer cell line MCF-7 were suspended at 300,000 cells/0.5 ni,

Test Exanple 1 Suppression of receptor

111 conmpound of Exanple 2 is indicated by

sown

were into a 24- well plate, and cultureglo' at 37C in the presence of 5%
2

carbon di oxide. On the foll ow ng day,

| of a solution of the test

conpound times was added. After 2 hours, 250 | of a heregulin solution,
prepared to @nghngalthcion rCsHof 8500, & .REO600 Wik Dddedd. NAf 8e255

m nutes, the

reaction and yieglhd a cell;Iysed solution.
was subj ect ed%b » 1 s 3 pr

to separate

det er m ned usi

ot { &1, S04 Uid P f 05 gl Iy Y§i 62 vas added to stop the

o]

After this cell-lysed solution
ot 7 Vad sEetRANRID Y| ani de gel el ectrophoresi s

The protein iny Ehe ol wae Biol Lop onta b oot ot T Lpr, TS {11 ter ve
e protein i e s .blotted on a n fi r is filter was
reacted with @r? %&0%5%%%%%% E%fﬁ"?‘blg%yf t he %@r?i‘ﬁﬁ cont ai ni ng

phosphot yr osi(®e dradtmesdilter was | um nated using theo.&Gagnet hod to
phot osensi ti z(%r?arbggnr W didgn The amount of film ph%ogeﬁgi tizati on was

g an  inmage anal yzer. Taking as 100% thé anbunt of

, phosphor yl at(i4n Gsflathier HER2 tyrosi ne i nof the hereguBi® mgroup, the ratio
of the amount(nf Mphpsdy Atdand the HER2 tyrosing pngpgach group
receiving a solution of. the test conpound at each concentrati on was

det er m ned,

and thd@dEdTe fhotthd dhhtthg i SRMPARA reRtared nivve

50%

suppr essi on IBxdnfia d est anpanNboOilddanpuia 5. phasdPredat i on of HER2

tyrosine (1C5Q val.ue) was _cal cul ated. The results are shown in Table 1.
et Nt narataingd it 14 55 ke SR AR et
i nhi bits the @& piood &t ild® beasiight dqudmd ywalsatnison aesff dyeslagfin he

This finding

receptor  prqleig (fAGEGNAGH Vald ik Aniddif 1R G Qlufdd QNS

dried at 40°C and filtered again. The granules
obtained were mixed with 2.0 mg of magnesium stearate
and compressed. The core tablets obtained were coated
with a sugar coat comprising a suépension of sucrose,
titanium dioxide, talc, and gum arabic and polished
with beeswax to yield sugar-coated tablets.
Preparation Example 2 (dose per tablet)

(1) Compound obtained in Example 4 10.0 mg
(2) Lactose 70.0 mg
(3) Corn starch 50.0 mg
(4) Soluble starch " 7.0 mg
(5) Magnesium stearate 3.0 mg

10.0 mg of the compound obtained in Example 4 and
3.0 mg of magnesium stearate were granulated using 0.07
ml of an aqueous solution of solubilized starch (7.0 mg
of solubilized starch), after which these granules were
dried and mixed with 70.0 mg of lactose and 50.0 mg of
corn starch. This mixture was compressed to yield
tablets.

In the following Test Examples, Compound Numbers

indicate corresponding Example Numbers (e.g., the



ki nase due to growth factor stimulation upon WO 01/77107 PCT/ JPOL/ 02937
112 stinmulation of human breast cancer cells by the growh factor
heregul i wodabiie7 1 |1 nhibition of intracellular HER2 ExanpC®IPUNRE”
phosphoryl ation (conpound nunber) MCF-7 (1C50: tM 2 1.9 3 0.18 4 0.10
6 1.2 11 1.1 20 1.5 22 1.9 26 0.92 TJest Exanple 2 Inhibitory action on

breast cancer proliferation (in vitro)"1 el |'s of human breast cancer cel

line BT-474 (1,000 cells/100 I) were sown to a 96-well microweliplate and
cul tured at ToopourndePHrEsaie o idb%mehirdared imxiCmmpdand ) f ol | ow ng

day, 100 Sul pof tjion of each test conpound, previously diluted 2-
fold with a H%fggﬁégﬁé%ﬁfhion prepared to a final concentration of 0.04

gg/ M, was addapressiarheTatdeepiger eyndsinediaapi®riohatiok tigr t he

cul ture medi WinL0HRAAUNGd et €8y compound was renoved, the cells were
washed and fixénd wth 5%tra|tchl oroacetic acid, after which a 0.4% (wv)

SRB sol ution (di <&tedh humgn hrggst Kangeneektdetne JMEK ol verRe cel |l s

(Skehan et  &uspel@ddat od iwdNaidianalo Canaer ddval it idd) .a &% - pp.
1107- 1112, 199Q). After trlt:he i.gnment_ sal ug joQn ,wag renoved and _the plate
) ég% in the %

was washed wi't Plitee ured at 37 presence of 5
carbon dioxide. On the following day, 250 ul of a

solution of the test compound times was added. After 2
hours, 250 pl of a heregulin solution, prepared to a
final concentration of 0.8 ug/ml, was added. After 5
minutes, the a buffer solution for cell lysis was added
to stop the reaction and yield a cell-lysed solution.
After this cell-lysed solution was subjected to this
protein was SDS-polyacrylamide gel electrophoresis to
separate the protein, in the gel was transferred to a
nylon filter. The protein in the gel was blotted onto
a nylon filter. This filter was reacted with an anti-
phosphotyrosine antibody; the portion‘containing
phosphotyrosine on the filter was luminated using the
ECL method to photosensitize an X-ray film. The amount
of film photosensitization was determined using an
image analyzer. Taking as 100% the amount of
. phosphorylation of the HER2 tyrosine inof the heregulin
group, the ratio of the amount of phosphorylation of
the HER2 tyrosine in each group receiving a solution of
the test compound at each concentration was determined,
and the test compound concentration reguired to achieve
50% suppression by the test compound of the amount of
phosphorylation of HER2 tyrosine (ICs, value) was
calculated. The results are shown in Table 1.

This finding showed that the compound of the present
invention potently inhibits the phosphorylation
reaction of the tyrosine residue of the receptor
protein caused by activation of the receptor tyrosine

kinase due to growth factor stimulation upon



solution, 100 pl of an extractant (10 mM Tris solution) WO 01/ 77107

PCT/ JPOL1/ 02937 113 was added to dissolve the pignent; absorbance was
measur ed Va0 oam7iabsor pti on wavel ength of 550 nmto quantiPgTAPE/0a3UNt oOf
cells as protein content. Taking as 100% t he absorbance for the control
group, which received no test conmpound._solution, the ratio of the
absorbance for each treatnent group wash et erm ned, and the conpound
concentration required to achieve 50% suppression of the residual cel
content rel atsitignuti@at ilohe oFomiuman GbrEastvdanterwas 1dal Gy ated growah esul ts
are shown in_Tahle 2. The.conmpound of the present invention was thus shown
to potently gﬁﬁ%P séﬁﬁ%?ﬁ%%ﬂﬁferation of cells of the human breast cancer
cell line BT-474. Table 2 Exanpl e nunber Cell growth inhibition (conmpound
nunber) BT-4 1leC30: JAM 2 <0.05 3 <0.05 4 <0.05 6 <0.05 11 <0.05 19
0.017 20 <O. 22 <0.05 26 <0.05 Test Exanple 3 Inhibitory action on
breast cancer_cell proliferation (in vivo) 5,000, 000 cells of human breast

cancer cell line BT-474 were suspgiwlesh ¢ fodVed£ | 08t 504 11 4 DL el o
t ranspl ant ed Exaloplieameobelry atto a femal e BALB/ ¢ nude nouse (6 weeks of

age). (Freeggﬁggg&ogbgén&kﬁﬁﬁﬁdingSPQHSP#?E¥¥@ﬁ1%maJ Acadeny of Science,

USA, Vol . 7710 MEET I P, 0208y
2 1.9
3 0.18
4 0.10
6 1.2
11 - 1.1
20 1.5
22 ' 1.9
26 0.92

Test Example 2
Inhibitory action on breast cancer proliferatipn (in
vitro) ‘

Cells of human breast cancer cell line BT-474
(1,000 cells/100 pl) were sown to a 96-well
microwellplate and cultured at 37°C in the presence of
5% carbon dioxide. On the following day, 100 pul of a
solution of each test compound, previously diluted 2-
fold with a heregulin solution prepared to a final
concentration of 0.04 pg/ml, was added, and the cells
were cultured for 5 days. After the culture medium
containing the test compound was removed, the cells
were washed and fixed with 5% trichloroacetic acid,
after which a 0.4% (w/v) SRB solution (dissolved in 1%
acetic acid) was added to stain the cells (Skehan'et
al., Journal of the National Cancer Institute, Vol. 82,
pp. 1107 .- 1112, 1990). After the pigment solution was
removed and the plate was washed with a 1% acetic acid

solution, 100 pl of an extractant (10 mM Tris solution)



-114 - 6702, 1990). Imediately after transplantation and at 7 days after
transplantation, 50 | AL of estradiol dipropionate (5 ng/nL solution) was
adm ni st av@dy/7iiat ranuscul arly into a hind |l egthe . At 14 paygpafores?
transplantation, tunor dianeter was neasured, and 5 mnice per group,

uni form zed W|th respect to tunor size, . were used for the experinment. The
conmpound of the present invention (4, ﬂé> 14, 17, 19, 20, 23, 24, 26) in a
5% gum ar abi ¢ suspensi on (physiol ogical saline) was admnistered orally at
a dose of 30 &g/ la@d@a' @® dRidsd1viedrithk) pi@(rﬁant@f'l ddsprbhd wahi ni stration
initiation andt he day after adm.ni strati C |l efi tunor dianeter
was measur ed™SETY P8 GRS QRRE oD MV g%ggio% 5[%Rje %dr%l on shown

bel ow. Tunor qmlmtrjEy- tieex iamoundi afetaarl s Aanipaoheioth aroettesntx. mM ni mum

di aneter x (é/% tOIOQ q:[ @%Soq-lb%ﬁc%btfaof"ecq}ef’%ﬁﬂ%or aclir the tunor

volune on th mnls ratton 1nitiation ol une on
the day aft ewhad:ﬂm mes:telﬂaztadormo dest erompeund tsed uddieny.olthy agkiaach

received an gy a%rs%%%n%@ Lﬁdxoréa&ﬁdéfééﬂmntt Rt YL ietila,

subtracting the tunor volune at the adm nistration initiation from

the tunor voP@de the CespoyRd ﬂormtﬁ:iaé:tm ﬂ?ﬁ%ldﬁ@& da AFhieveadtPdr ug
adm ni strati @my 2 \S dfbttdiien&dssaﬁddle daal ld‘cﬁft@tﬂtoraselraailaze khe results

are shown in | e h f the nv S ressed t he
Gr owth of huiteR GREIEOT dHCer TS PancpR LAt Ea e e THULEEA ce ver o
wei ghed duri aget s@otwastinpdabde; 2.no body wei ght | oss due to adm nistration

cI;fCT; 51?)01;:8g83$nd tc{gﬁ}ﬂq;&gf@anp e%&%‘g% oun?‘rjl%e[{j W%) tfq'}'é%r?é?ron rate

(9 shown to potently suppress the prollferatlon of cells

of the human breast cancer cell line BT-474.

Table 2
Example number Cell growth inhibition
(compound number) BT-474 (ICsp: pM)
2 <0.05
3 <0.05
4 <0.05
6 ' <0.05
11 <0.05
19 0.017
20 <0.05
22 <0.05
26 <0.05

Test Example 3
Inhibitory action on breast cancer cell proliferation
(in vivo)

5,000,000 cells of human breast cancer cell line
BT-474 were suspended in Matrigel solution and
transplanted subcutaneously atto a female BALB/c nude
mouse (6 weeks of age) (Freedman et al., Proceedings of
the National Academy of Science, USA, Vol. 87, pp. 6698



45 6 28 23 27 24 28 26 15 Industrial Applicability Since Conpound (1)
of the present invention or a salt thereof possesses tyrosine

ki nase-i Wobi/tiltpy activity and is of lowtoxicity, it caRrChePugesto
prevent or treat tyrosine kinase-dependent diseases in mammals. Tyrosine
ki nase- dependent di seases i ncl ude dlseases characterized by increased cel
proliferation - due to abnormal tyrosiné 11& nase enzynme activity.
Furthernore, Conpound (1) of the present invention or a salt thereof

specifically 4 rduda f 3199/asp5| E@niéldl%&%l@ntéfﬁe%* tt&%rglﬂraﬁm%iﬁ(bﬂl%ﬁd“ as a

t herapeutic a e oW expres g cancer, or
a preventivé gen‘i %‘E%{/ ﬁ’f 1?1%)'{ Ja?fé‘l t?‘ﬁ)dﬂbmf t'rﬁ?rf%'(glependent
cancer to hordmpmpxmmdeﬁtmg;,amrc%olmmy Wéﬂ)?ad?ﬁ]’nliﬂmm%? -1(1:EI-N o
CLAIMS 1. A @9@9!!;191?# e Y a:

wherein mis or fﬂfi %F?o%elhilgf r %n op2t| c:)Lanaﬁ ?%%%c;cé%r_;t ed

Cl 2 alkyl mmaplmet@tlm aFiemes dlsarefem:dm@ennqu@d am@ Dther is a
group represgiigd dur g!r_eolﬁﬁrm:?foﬁhli\éé Nritd GEApedt €6 eefdR)fid, 4 R

wherein n is 3 or 4, s a Cl 4 alk rogl%
were used for the éxperiment e compound of the

present invention (4, 6, 14, 17, 19, 20, 23, 24, 26) in
a 5% gum arabic suspension (physiological saline) was
administered orally at a dose of 30 mg/kg twice daily
for 10 days. On the day of administration initiation\
and the day after administration completion, tumor
diameter was measured, and tumor volume was calculated

using the equation shown below.

Tumor volume = maximum diameter x minimum

diameter x minimum diameter x (1/2)

The ratio of the value obtained by subtracting the
tumor volume on the day of administration initiation
from the tumor volume on the day after administration
completion in the control group, which received an gum
arabic solution, andto that the value obtained by
subtracting the tumor volume at the day of
administration initiation from the tumor volume at the
day of administration completion in each drug
administration group was obtained as the proliferation
rate. The results are shown in Table 3.

The compound of the present invention suppressed
the growth of human breast cancer cells transplanted to
nude mice. Mice were weighed during the test period;
no body weight loss due to administration of the

compound of the present invention was observed.



substituted by 1 or 2 hydroxy groups, or a salt thereof. 2. A conpound as
claimed in claiml, wherein RLis fluoro or trifluoronmethyl, or a salt

t her eof . ¥80 07ohpound as clained in claiml, wherein R2 PET/APo1§eeBap
represented by the fornmula: -(CH2)4 -N NON J and R3 is a hydrogen atom or
R2 is a hydrogen atomand R3 is a group represented by the formula: NON
-(CH2)3 -N or a salt thereof. 4. A conpblind as claimed in claim1, wherein
R2 is a group represented by the formula: WO 01/77107 PCT/JPOL/ 02937 117
HO OH N -(CHhe N and R3 is a hydrogen atom or a salt thereof. 5. A
corrpound as claimed in claiml1, wherein mis 1; Rl is 4-trifluoronethyl;
R2is a group_LepLesenLed_by_Lhe_LoLnnLa___h&mL_;LLIQ;A_;hu_and R3is a
hydrogen atom orEﬁaﬁgLé ftbereof . 6. A compound as clained in claiml,

whi ch |s 1-(4- {A; 2- F) 2}4 (trlmelﬁmtqurpth](e%henyl} 1, 3-
oxazol - 4-yl) fAN wi)-1H1 2 3.triazole
(3-{3-[(2-{(E)-2-[4- (tW'fIuoronethyl)phenyl]ethenyl}

1, 3- oxazol - 4-yl ) met hoxy] phenyl ) propyl ) -1H 1, 2, g triazole, or
3-(1-{4-[4-({2-[(B)-2-(2, 4- difluorophenyl)eth ﬁyl]-l,B-oxazoI-

yl } met hoxy) phenyl ] but Y3 - 1H-i m dazol -2-yl ) -1, 227propanedi ol , or a salt
thereof. 7. A nethod fxr producing a conpound gg clained in

26 15

Industrial Applicability

Since Compound (I) of the present invention or a
salt thereof possesses tyrosine kinase-inhibiting
activity and is of low toxicity, it can be used to
prevent or treat tyrosine kinase-dependent diseases in
mammals. Tyrosine kinase-dependent diseases include
diseases characterized by increased cell proliferation
due to abnormal tyrosine kinase enzyme activity.
Furthermore, Compound (I) of the present invention or a
salt thereof specifically inhibits tyrosine kinase and
is therefore also useful as a therapeutic agent for
suppressing the growth of HER2-expressing cancer, or a
preventive agent for preventing the transition of

hormone-dependent cancer to hormone-independent cancer.



claiml1 or a salt thereof conprising reacting a conpound represented by
the formula: RRM. CH=01-117-31 wherein X is a |leaving group; the other
synbol s We@e1/7tihe sane neani ngs as defined in claim1, orPargel29hereof,
with a conpound represented by the formula: R2 HO\ R3 WO 01/77107

PCT/ JPOL1/ 02937 11Ps wherein the synbols have the same neani ngs as defined
inclaiml, or a salt thereof. 8 A prGlU?Ug of a conpound as clainmed in
claiml1l or a salt thereof. 9. A pharmaceutical conposition containing a
conpound as clainmed in claiml or a gahtmghereof or a pro-drug thereof.
10. A pharmaceutical conposition as clained in claim 9, whichis a
tyrosi ne kinase inhibitor. 11. A pharmaceutical conposition as clained in
claim9, whikh iA eaompgantl fteprpeexeati bg @het foamialg:cancer. 12. A
pharmaceutical conposition as clained in claim 11, erein the cancer is
breast cancer or prostate cancer. 13. A pharnggewttrcal conposition as
clainmed in claim 1}, ;wherein the cancer is | ancer. 14. A

phar maceut i cal conp% naon, whi ch_conbi s g as clainmed in claim
1 or a salt thereof ﬂ eof @nd ot her Ranti - cancer agents.
15. A pharmaceuti cg OWpOsSiLE conbines a conpound as clained, in
claiml1l or a salt t e0f or a pro@rug thereof and hornonal therapeutic
agents. 16. The pharmaceutical conposition as clainmed in claim 15, wherein
t he hornonal viwfaipewhi £sagest 2 a LH RH nodul ator. 17. The

phar maceut i cgjx E%”BQEB&BSQna%tghabgegn'Bp%ﬁ%hghly halogenated Ci.,

a pro-dru

alkyl group:
one of R* and R® is a hydrogen atom and the other is a
group represented by the formula: /

(CH,) N’NQN (CH,) oo
—(Lhpn— or (LT
\;ﬁJ \ﬁii

wherein n is 3 or 4; R* is a Cy.4 alkyl group

substituted by 1 or 2 hydroxy groups, or a salt thereof.
2. A compound as claimed in claim 1, wherein R! is
fluoro or trifluoromethyl, or a salt thereof.

3. A compound as claimed in claim 1, wherein R? is a

group represented by the formula:

—(CH —N’NkN
(CH), \;ﬁJ

and R® is a hydrogen atom; or
R? is a hydrogen atom and R® is a group represented by
the formula:

—(CH ——N’N§N
(G2 \cﬁJ 2

or a salt thereof.
4. A compound as claimed in claim 1, wherein R® is a
group represented by the formula:



16, wherein the LH RH nodul ator is LH RH antagonist. 18. The

phar maceuti cal conposition as clained in claim 17, wherein the LH RH

ant agoni sYOoog71ieuprorelin or a salt thereof. 19. A net hoBCT/aro1iop¥s7bi ti ng
tyrosi ne-ki nase which conprises adm nistering an effective anount of a
conmpound as clainmed in claiml1 or a salt thereof or a pro-drug thereof to
manmal s. 20. A nethod for preventing oflkFeating cancer -which conprises
adm ni stering an effective amount of a WD 01/77107 PCT/JP01/ 02937 119
conpound as clainmed in claimHQOor a.salt thereof or a pro-drug thereof to
manmal s. 21. A nmethod for preventi Sﬁgr treating cancer which conprises
conbining (1) admnistering apreffective anmount of a conpound as cl ai ned
inclaiml or a salt thereof\or a pro-drug thereof to manmals and (2) 1 to
3 selected fromthe group copsisting (i) admnistering an effective
amount of other anti- er_goents to mammals, (ii) admnistering an
effecti ve anount of hor al rapeutic agents to manmals and (iii)
non-drug therapy. 22. The nethod as clainmed in claim21l wherein non-drug
therapy i s swrgemR}, ibypehyapegea ahempt ber apyaltgeneirberapy, ther not her apy,
cryot her apy, . ase [Lzati andifor_radjotherapy, 23. A nethod for
preventi ng oP'treét?ﬁﬁgégﬁéesémﬁﬁ%ﬁmggoﬁ%r?g%%&aghiﬁ¥%¥ %Pnﬁ R gbnbination
of an effectiR/eisakptinifdfiogomerbylnd as claimed in claim1 or a salt

t hereof or aRprgédgugrbgsrgg%r an@8d95§e€hEV@0§HHEQ§ of other anti-cancer
I . A"net § [

agents to mammals. 2 0 or preventing or treating cancer which
conprises admnistering in co tion of an effective anount of a
conpound as clained—TTCHQ@rnﬁ%égg a salt thereof or a pro-drug thereof and
an effective anount of horno t herapeutic agents to mammal s. \

and R® is a hydrogen atom, or a salt thereof.

6. A compound as claimed in claim 1, which is 1-(4-
{4-[(2-{(E)-2-[4~(trifluoromethyl)phenyl]lethenyl}-1,3-
oxazol-4-~yl)methoxy]phenyl}butyl)-1H-1,2,3-triazole, 1-
(3-{3-[(2-{(E)-2~[4-(trifluoromethyl)phenyllethenyl}-
1,3-oxazol-4-yl)methoxy]phenyl}propyl)-1H-1,2,3~
triazole, or 3-(1-{4-[4-({2-[(E)-2-(2,4-
difluorophenyl)ethenyl]-1,3-0oxazol-4-
yl}methoxy)phenyl]lbutyl}-1H-imidazol-2-yl1l)-1,2-
propanediol, or a salt thereof.

7. A method for producing a compound as claimed in
claim 1 or a salt thereof comprising reacting a

compound represented by the formula:

B e 177

wherein X is a leaving group; the other symbols have
the same meanings as defined in claim 1, or a salt

thereof, with a compound represented by the formula:



25. The nethod as clainmed in claim24, wherein the hornonal therapeutic
agent is a LH-RH nodul ator. 26. The nethod as clained in claim2,5, wherein
the LH MO eodubator is LH RH antagoni st. 27. The net hod, BET/gPEior®sd i n
claim 26, wherein the LH RH antagonist is leuprorelin or a salt thereof.
28. A method for preventing or treatinggancer which conprises

adm ni stering an effective anount of a conpound as clained in claim1l or a
salt thereof or a  pro-drug thereof to mammuls before surgery,

hyper t ensi ve "REftTh e B YRR Harvepythe e ieamings \§5 detingy

PCT/ JPOL/ 0293 A <14t Cr y el afnt | assfes@ut eri zati on and/ or radi ot her apy.
29. A nethod for greven ing or treating ancer mhicg .conpri.ses
adni ni steri nd -an &f PERFPTBYaREuAL CBPPYUNE Ao GREIREd AT FEG M lcPEim 1 or a

salt thereof eorsedt prhexkaf) t hereof to mammal s after surgery, hypertensive
chenot her apy,, genet r.oot her ..cryvotherapy,. _laser cauterization
and/ or radiofhera%ygﬁégﬁxﬁehg?ﬁ%g P§P8§¥%$gﬁ¥iﬁag3?R¥}8 tFn§°@8888 whi ch
conpri ses admsnicshadmiedy dim clanip flatdoe faldn Widwead v arpomtdmwig a
conpound as Gghaldw@in claiml1l or a salt thereof or a pro-drug thereof and
an effective anount of other anti-cancer agents to_nmamals before surgery,
hypert ensi ve ‘henobhehappacgehéchdr GpPPOshELABL REr §ppimed, |Bt BERAWY, | aser

cauterizati o ,aRiih rafdiptigiciihe iSihadd MafHwsh e . preventing or treating
cancer which __co riges adm ni,stering in, cqonbinatign of an effective

anbunt of a compotin@PEEMACEYEG 'n°8ﬁ‘89ﬁ11 18P 355G eimefe 8o 187 pr o- dr ug
t her eof and ahiefif dct iare sganintfomfpmdvreart iary iomw anesat Age "damder Tamal s

e P s ar 9 Y BECERAREYR . EBLRRLANL HCAG! USLIRL, LALTRL e any.

cryot her apy, Taser erization an 1”0t her apy. e et hod as
cl ai med in clidim@eradierdian adncehdgrdirdastheranpean iar qyeoatdte a LH RH
modul ator. 33anbeg Method as claimed in claim32, wherein the LH
13. A pharmaceutical composition as claimed in claim
11, wherein the cancer is lung cancer.
14. A pharmaceutical composition which combines a
compound as claimed in claim 1 or a salt thereof or a
pro-drug thereof and other anti-cancer agents.
15. A pharmaceutical composition which combines a
compound as claimed. in claim 1 or a salt thereof or a
pro-drug thereof and‘hormonal therapeutic agents.
16. The pharmaceutical composition as claimed in claim
15, wherein the hormonal therapeutic agent is a LH-RH
modulator. '
'17. The pharmaceutical composition as claimed in claim
16, wherein the LH-RH modulator is LH-RH antagonist.
18.\ The pharmaceutical composition as claimed in claim
17, wherein the LH-RH antagonist is leuprorelin or a
salt thereof.
19. A method for inhibiting tyrosine-kinase which
comprises administerihg an effective amount of a
compound as claimed in claim 1 or a salt thereof or a
pro-drug thereof to mammals.
20. A method for preventing or treating cancer which

comprises administering an effective amount of a



RH nmodul ator is LH RH antagonist. 34. The nethod as clainmed in claim 33,
wherein the LH RH antagonist is leuprorelin or a salt thereof. 35. A
met hod f ovopr/gmenti ng or treating cancer which conpri sesP@iPa1i02233ri ng in
conbi nati on of an effective anount of a conpound as clainmed in claim1 or
a salt thereof or a pro-drug thereof and an effective anount of other
anti-cancer . agents to mammal s after sufﬁg?y, hypert ensi ve chenot her apy,
genet her apy, thernotherapy, cryotherapy, |aser cauterization and/or
radi ot her apy.comfourfsl nid herh frdd PIEVETHimJdL 0r td esd 1 0t kareer owiLh
conprises administering in conbination of an effective WO 01/77107
PCT/ JPOL/ 029FFO-GH9 aﬁ?}%%ogft% Wfﬁ%{ﬁd as claimed in claim1l or a salt
t her eof or a 2ot 0- dv ug thivdr Fofr e vem tdinfoe v hereatrimt camfceat wdrichnt i - cancer
agents to ma r P ' . genet her apy,
t her not herapy@mﬁéﬁ%%%e?%ﬁ%%e@ﬁ%a% eﬁ?ﬁ%‘%’%ln i% ?%%F%%erapy. 37.
The met hod asandun e i ednposdh ashelkaimed hen dbaironklox hersglelut i ¢ agent
is a LH RH mdlalof o3& e dRiJOth&Se &t o hfhrhia £ Al 32 ) Whergip the
LH RH nodul ator is LH RHantagonist. 39. The nmethod as clained in claim
38, wherein t¥RLeFFeRFENR dhmi FOUR FABITFERT n(bt administeingran 40. Use
OL a C?W}oounobﬂﬁe@ﬁﬁ}éreﬁ?duhtc!@ﬂ' ratlkhﬁ @ﬁﬂhéat)qc%éh?r@éfnww@ m;a?rmdarlttg, g
t hereof for pyeparing, a tyrosine i nase,_jnhibitor. 47. e of a compoun
as clai e i HEDh e YR o BT Y g it i BRI | or
preparing an tGysrdpedioic prgarelrd ity namnaksatamy Canck morkrdy conpound
r epr esent ed t%ﬁéfgb ormula: (Ria)p X1 INl CHCH-" Ol wherein Rla is
uor

fluoro or tri ethyl, Xl is a
22. The method as claimed in claim 21 wherein non-drug

therapy is surgery, hypertensive chemotherapy,
genetherapy, thermotherapy, cryotherapy, laser
cauterization and/or radiotherapy.

23. A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals.

24. A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of hormonal therapeutic agents to mammals.

25. The method as claimed in claim 24, wherein the
hormonal therapeutic agent is a LH-RH modulator.

26. The method as claimed in claim 25, wherein the LH-
RH modulator is LH-RH antagonist.

27. The method as claimed in claim 26, wherein the LH-
RH antagonist is leuprorelin or a salt thereof.

28. A method for preventing or treating cancer which
comprises administering an effective amount of a
compound as claimed in claim 1l or a salt thereof or a
pro-drug thereof to mammals before surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,



| eaving group, and nis 3 or 4, or a salt thereof. 43. A conmpound as
claimed in claim42, wherein X1 is a halogen atom 44. Use of a conpound
as clai madoon7abai m 42 or a salt thereof for preparing aPCOIRIIOREB7AS
claimed in Caim1l.

126

cryotherapy, laser cauterization and/or radiotherapy.
29. A method for preventing or treating cancer which
comprises administering an effective amount of a
compound as claimed in claim 1 or a salt thereof 6r a
pro-drug thereof to mammals after surgery, hypertensive
chemotherapy, genetherapy, thermotherapy, cryotherapy,
laser cauterization and/or radiotherapy.

30. A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of other anti—cancei agents to mammals before surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy.
31. A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals before surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy.
32. The method as claimed in claim 31, wherein the
hormonal therapeutic agent is a LH-RH modulator.

33. The method as claimed in claim 32, wherein the LH-
RH modulator is LH-RH antagonist.

34. The method as claimed in claim 33, wherein the LH-
RH antagonist is leuprorelin or a salt thereof.

35. A method for preventing or treating cancer which
comprises administering in combination of an effective
amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals after surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy.
36. A method for preventing or treating cancer which

comprises administering in combination of an effective



WO 01/77107 PCT/JP01/02937
42T

amount of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof and an effective amount
of other anti-cancer agents to mammals after surgery,
hypertensive chemotherapy, genetherapy, thermotherapy,
cryotherapy, laser cauterization and/or radiotherapy.
37. The method as claimed in claim 36, wherein the
hormonal therapeutic agent is a LH-RH modulator.

38. The method as claimed in claim 37, wherein the LH-~
RH modulator is LH-RH antagonist.

39. The method as claimed in claim 38, wherein the LH-
RH antagonist is leuprorelin or a salt thereof.

40. Use of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof for preparing a tyrosine
kinase inhibitor.

41. Use of a compound as claimed in claim 1 or a salt
thereof or a pro-drug thereof for preparing an agent
for preventing or treéting cancer.

42. A compound represented by the formula:

(R N
CH:QH—l 0 l

wherein R'® is fluoro or trifluoromethyl, X' is a
leaving group, and n is 3 or 4, or a salt thereof.

43, A compound as claimed in claim 42, wherein X' is a
halogen atom.

44. Use of a compound as claimed in claim 42 or a salt

thereof for preparing a compound as claimed in Claim 1.



