Speci fication Het er ocycl i ¢ conmpound [ Techni ca

field] The present invention relates to a heterocyclic

conpound which exhibits an gexcel | ent

I mmunosuppressive activity, a pharmacologically

acceptable salt thereof, or a pharmacol ogically

accept abl e prodrug thereor. [Eackaround o tne” [[IIIIIKN

I nvention] Antiinflammtory drugs such as steroids ., ..

have been conventionally used as synptonataé‘zﬁerapy~——————————

in the treatnment of autoi mune di seases and t

but better radical therapy for these diseases i l"n”mBm,mm""","mm

needed. I n addition, ghnardmlachanges in the i :

syst em have been reported inrelation to the *Goooo2*

inci dence of di abetesebBl{ditius RpFdoephritis (for

exanple, refer to Non-patent Literature 1 and

Non-patent Literature 2). However, no drug that
[TeidRhi O BtfE% 1@pnor mal changes in the i nmune system has

been devel oped to date. the other hand, it is

DF SR SRV e ARSI D & BRPHTUNE FriRound which

exhébposses axakeloahy immunpeepﬁwﬁssmyerepeﬁiﬂuy) aynptons

i I nspl ant.s gl I tran | ants_but
o Ry R T Hso< T CAEFAG. Vi Do SR BBHER 1LY
aqstbsealsle% pr}d@iwevett,lemorfce previ ousl y known

i mmunosuppressants such as cycl osporin A (CsA),

tacrolinmus (TRL), and the like are known to exhibit
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such side effects. On the other hand, a significant
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exanpl e oW ng conpounds shown®
2)dj Baeysad ng ﬁr%tteﬁtc grielépnetee apnormal changes in the immune

system has been developed to date.

On the other hand, it is important to develop a method te suppress
immune responses not only for preventing rejection symptoms in organ
transplants and cell transplants but also for preventing as well as
treating various autoimmune diseases. However, since previously
known immunosuppressants sﬁch as cyclosporin A (CsA), tacrolimus
(TRL), and the like are known to exhibit liver and kidney toxicity,
concomitant use of a steroid or the like has widely been used to
suppress such side effects. On the other hand, a significant
immunosuppressive effect without side effects has not yet been
obtained.

Based on this background, many attempts have been made to discover
an agent that exerts excellent immunosuppressive activity with low
toxicity. The following reports describing the background of the

present invention are disclosed.
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For example, the following compounds shown below are disclosed

in Patent Literature 2.
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For example, the following compounds shown below are disclosed

in Patent Literature 3.
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For example, the following compounds shown below are disclosed

in Patent Literature 4.
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exanpl e, the foll ow ng conpounds shown bel ow are
disclosed in Patent Literatyre 6. FCC F3C /-\ /-\ 8
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For example, the following compounds shown below are disclosed

in Patent Literature 6.
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However, the chemical structures of the compounds disclosed in

the literatures from Patent Literature 1 to Patent Literature 6
described above differ from those of the compounds of the present
invention.
[Patent Literature.l] International publication number WO 03/062252
pamphlet
[Patent Literature 2] International publication number WO 03/105771



[Patent Literature 6] International publication nunber
WO 2005/000833 panphl et [Non-patent Literature 1]
Kidney International, Vol. &, 94 (1997) [Non-patent
Literature 2] Journal of I|nmunol ogy, Vol. 157, 4691
(1996) [Disclosure of the Invention] [Object of the
i nvention] The inventors of the present invention have
over a long tine diligently investigated various
PHfBP&Pt conpounds that m ght exert excel | ent
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pasture's syndrone, sarcoidosis, allergic
gr anul omat ous angiitis br onchi al asthna,
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gsure
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osteoarthritis, dermatomyositis, scleroderma, Behcet's syndrome,
Crohn's disease, ulcerative colitis, autoimmune hepatitis, aplastic
anemia, idiopathic thrombocytopenic purpura, autoimmune hemolytic
anemia, multiple sclerosis, autoimmune bullous dermatosis,
psoriasis, vasculitis syndrome, Wegener's granulomatosis, uveitis,
Sjogren's syndrome, idiopathic interstitial pneumonia,
Goodpasture's syndrome, sarcoidosis, allergic granulomatous
angiitis, bronchial asthma, myocarditis,; cardiomyopathy, aortitis
syndrome, postmyocardial infarction syndrome, primary pulmonary
hypertension, minimal change nephrotic syndrome, membranous
nephropathy, membrancproliferative glomerulonephritis, focal

glomerular sclerosis, crescentic glomerulonephritis, myasthenia



ful m nant hepatitis, viral hepatitis, GVHD, contact
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Therefore, the object of the present invention is to provide novel
compounds having excellent immunosuppressive activity with low
toxicity, pharmacologically acceptable salts thereof, and

pharmacologically acceptable prodrugs thereof.

[Means to achieve the object]

The present inventors have diligently explored compounds having
immunosuppressive activity and discovered that compounds having the
general formula (I) of the present invention, pharmacologically

acceptable salts thereof, or pharmacologically acceptable prodrugs



Thus the present invention is described in detai
hereinafter. The present invention relates to (1) a
conpound having the general fornula (1) shown bel ow,
Z. XY, N- -\ [ BB (l) n N ""A[wherein A
represents a carboxyl group, a phospho group, a sulfo
group, or a lHtetrazol-5-yl group, B represents a
. hydrogen atom or a group selected from Substituent
tharegd Aherpingftesesnrresnefimegar COMPPRRMN IF tthe2present

idRREESRNGS SorBlivd SNga g eueemrpéumnw%weggwe Retivity
substituted with substituent(s) selected from

widhhiey CO8hEL Tgr 80P 2K wieflst ol PECRRRRX I\ PE Fre8ERERE &E the
- direalses adBITIBEE hPRES HCY ehii§ tHOPPe M€ A nBYtors completed
toeﬁtionally,be substituted with from1 to 3

RUBSEPEURY 86t ed from Substituent group A in

t heerhmasehd batsdhit epreseidrs ia deddnibedeigiketpil Weretinafter.

wa%H%ptLonally be gubsti&g%ed Wi th substituent(s)

esent t . .
sel'ect B4 T T om "8Gbst Tt d€nf "GF oup A, while in the case

(hat cvnpapredenisg acisl gghera bairdmular ¢pr esenminsbaldwsed
ring heterocyclic group which may optionally be
substituted with from1l to 3 substituents sel ected

Zf*%-%éuent gr Oﬂg A, X represents a Cl1-C8
al kyl'en »qUp which y optionally be substituted
with fr 1 Ao 5 substituents selected from
Substituent group A a Cl-C8 al kyl ene group

cont ai ning an oxygen atomor a sulfur atomin the
[vh$r66R chain which may optionally be substituted with

fr aMrdpt&séntSUDSEA R SqroRipe C gthdsbaB Grigd, | & UBNifo group,

royp A . a C6-C10. aryl ene group which may optionally
Org@ gﬁﬁ%ﬁ‘ﬁﬁ%d WiHEF98m 1 to 3 8 substituents
s e|ecémt seho maSufaitdgeneriomgi 08 @ rAup seect €d Erorrseksettuent
gJH% erpocyclic group which may optionally be substituted
wthfrom1l to 3 substituents selected from
Subrstreppesrantgr eopimteanr aff e ¢ itieg 2,

V represents a methylene group which may optionally be
substituted with substituent(s) selected from Substituent group A
or a single bond, . -

W represents a 5- to 7-membered heterocyclic group which I;aay
optionally be substituted with from 1 to 3 substituents selected from
Substituent group A, in the case that V represents a methylene group"
whichmay optionally be substituted with substituent(s) selected from
Substituent group A, while in the case that V represents a single
bond, W represents a fused ring heterocyclic group which may
optionally be substituted with from 1 to 3 substituents selected from
Substituent group A, |

X represents a C;-Cg alkylene group which may optionally be
substituted with from 1 to 5 substituents selected from Substituent
group A, a C;-Cyg alkylene group containing an oxygen atom or a sulfur
atom in the carbon chain which may optionally be substituted with
from 1 to 5 substituents selected from Substituent group A, a C¢-Cyg

arylene group which may optionally be substituted with from 1 to 3



het erocyclic group which may optionally be substituted

with from1l to 3 substituents selected from

Substituent group A, Y represents a C6-Cl0 aryl ene

group which may optionally be substituted with froml

to 3 substituents selected from Substituent. group A

a 5- to 7-nmenbered heterocyclic group which nay

optionally be substituted with f rom1 to
Sueaﬁéwetftféqfsel%%‘feé%tféamf%%ts&b‘emtt%{p Agrabép o Topnegbered

heftes6€ly £1in0 ghet s naGyal hdy @Heupnihi ¢ hemBib optdieRal | ¥eb&rom 1
0 3.substituents sel ected

ituted w
tof#l Sﬁﬁéﬁb%‘f‘?"ttlfeﬁ?le"gﬁ'e&u%r%‘ SPPPEPFEFENEECEP dr oUp @ Tused ring
haelrec;trce]dm‘ gomz;Subﬁtchtmxaa;ntopgﬁeuple e Slb&8 tualeldybith from 1.
rou otlonall b tituted with froml -
ng@t e|nttlsjen SEUSEN f:ela ?1% J% i FT2R Sgroup A
a @1r@r@ﬂd<yls gr 6uf10 @ovl anai qgown mygenayatqpmonaaly be
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substituents selected from Substituent group A,
ITEHP C10 O&r Y ITUGPE LD WhPE RE TREY Gt SFriA yhbeh nseorb@@futqnaédy be

sublsk bt d ¥ Mvich ErBmsU Q%t BtBRES t SEhEL LRI @M rom Substituent
Substituent group A a C6-Cl0 aryl oxy group which may -

IT8HPi Bnal Iy be substituted with from1l to 5
sulzsfegsnmtnisseIg&tbhpdsélramﬂeaubsém tsw@Bt i gD ghouBd A, a C;-Cq

Cl0 arvylt grou optionally be
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Leh. 0 a { W t fro 1 to 5
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oRtd ARaLhPE selﬁétgmw Ebﬁ% PR AgtoP SHhsAiEYents gebagted from
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group which may optionally be substituted with from 1 to 5
substituents selected from Substituent group A, or a C¢-Cio
arylcarbonyl group which may optionally be substituted with from 1
to 5 substituents selected from Substituent group A,

Substituent group A represents the group consisting of a halogen
atom, a C;-Cs alkyl group, a C3-C; cycloalkyl group, a Cg- Clo aryl group,
a C¢—Cyp aryloxy group, a C¢-Cy, aralkyl group, a halogeno C;-Cg¢ alkyl
group, a C,-C¢ alkoxy group, a halogeno C;-C¢ alkoxy group, a C;-C;
alkylthio group, a carboxyl group, a C;-Cs alkylcarboxy grbup, a

hydroxyl group, a C;-C4 aliphatic acyl group, an .amino group, a



al i phatic acylam no group, a cyano group, and a nitro
group], a pharmacol ogically acceptable salt thereof,

or a pharnacolog|cally accept abl e prodrug thereof,

and preferably, (2) a conpound as described in (1)
wherein B is a hydrogen atom or a pharmacologically -
acceptable salt thereof, (3)a conpound as described in

or (2) wherein Ais a carboxyl group, or a
mOBﬁaFm%Eo? 'CALRY Pt abFe-Salt Flkyiaptno (IPuR, 2 Ci-C

al@.@ﬂ'@@ﬂ@dac@,&aﬁl@ﬁ@rdr%@ I B @&WhORRsE| eaied hiom (ddodd, a
% esents an inpteger of 0, or a
PRl AL A1 15 R CaBHt E LAPTEoInr cofrarmRcglogically
acceppeabd moddes ctlidred £, namyp:@:l’ferSBiﬁ,Ct ed from (1) to
4 VqLepresent s l.en
(2§ e%Jrceoén an asSdef’ =5 ln%eelé l&g gscl |§y€??ﬁfﬁ‘ atom, or
a whhahamgoptailbm&ldqepbebsﬂbﬁm mhedea\f,t h froml to 3
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(af-dBHRsd et ashgé%x%\é@ irCay QHQ sEEREESERESH R1) to (3) wherein
thienyl ene, furylene, pyrrolene or pyri ylene group,

n Wp%sﬁﬁéﬁrﬁbbp’@q%raﬁ)p a‘bltépﬁl“ﬂméc§é@qlqaﬁéb’e%ﬁcepta@?)? salt
thargafrpound as described in (5 wherein Wrepresents a

hi e ene, or a ridyl ene group which may optionally
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(6013 ¢FRAPAnRRrSFrifedepn e@éntﬂbeaesrt rtglee Shorel Tnremipered

hek8récfdS@dqgEbild rQSI‘@§&ﬁ:\éCla'19ng:rn?l3ﬂQne V\kf'u‘fplgﬁé/, pyrrolene or
tionally be substituted with froml :

py§ggg{qrteu€ﬁpgp, < BcPRAFFACOAP Il i @éﬁ?p"g‘?l@l?p spltofhereof,.
7phﬂbﬁﬁﬁ@duﬁgb§&iés)tra6§@ﬁhatﬂ)ewﬂ;QreﬁﬂWtréﬂ}@%,@Qfs a(d@)e®y1ene

orf ?é%lil_ad %r?e %%ggf; Iw?)elg:hlnrga} gét\{\ﬁo"r?a{l%.lynbgvsr %grtfg’gpég w?.th 1l to
2 substituents selected from Substituent group A, or a
pharmacologically acceptable salt thereof,

(8) a compound as described in (6) wherein the thienylene or
pyridylene group represents a group shown below, respectively, or

a pharmacologically acceptable salt thereof,

~~r

or

(9) a compound as described in any one selected from (1) to (4) wherein
V represents a single bond and W is a fused ring heterocyclic group
which may optionally be substituted with from 1 to 3 substituents

selected from Substituent group A, or a-pharmacologically acceptable



het erocyclic group or a pharnacol ogically acceptabl e

salt thereof, (11) a conpound as described in (10)

wherein the fused ring hetefgcyclic group is a

t etrahydr obenzof uranyl ene, tetrahydrobenzot hi enyl ene

or N-nethyltetrahydroi ndol yl ene group, or a

phar macol ogi cal | y acceptable salt thereof, (12) a

ound as described in (11) wherein the fused ring

Saﬁé?ﬁ Y& i c group has its two positions available for
1b®nadb&@pcaind b @edcrapst 4npOpi th@fsinOW r@dpresents a fused ring
he@harrm i call pt abl t her eg

| t
o e O g S B £ SIRP R AN S SNt
(laD ahepmﬁbqusat|stdnapeesemtSuhhahgreuptak ffosedl aing

h I It
nefeiodui ¥ sfpel e a et Edi e B g Bl el
te§ehbz@m&bdnzenh(asyheme(QS)N m#ﬂhy&tﬁtxahXanaydnﬂsl%me group,

Con%ﬂﬂ'l%B?chﬂjg’ccgggb@ ﬂl‘ﬁy ﬁQ?ecgf oup

ning an oxygen atomor a sulfur atomin the
(1gar porrmsteaind, 2a deggrdbedaty| ehle gheapin &6 fuged ring

hefeBBERENRd GhELE LY Gk Crgd %&&oﬁls 4289 apit Nebr bonding at
het erocycl ic group, or aﬁg armacol ogi cal |y accept abl e

theafr an é"r@@ﬁlt{‘i“&) °% o WO&@%@%M FeFePhaaky SHé
theekeg} ed fron1(1) to (13) wherein X represents a 5-

7- nenber te clic group, or. a .
(158 o FETBPBL C1 Ry~ b Hbl G2 b e Taiay B Suppsj tyent ac the
ZﬂDOHmblwﬁjﬁﬁﬁréBSEtSkﬂﬁé gmoapyofnﬁbrmaEECfo}xﬁnonr(a) to
hg%élcoﬂ%%ESﬁT %e & gnt 118 gr oup sel ected from
Pfne gro gig 0

con eny ‘8he group, a 5- to
114nen¢mmng¢nheaer¢ﬂ§pxhbedgxmnqmywhnerﬁehﬂgyedpfrqmuﬂlnytbe(13
wh%&lgﬁtxl)g %?ge%ﬁ& f r emcl 5& %léb?}é&;yegt é %el a?lclzﬁ%ne group
from Substituent rou A, f
COR&R &R BRY @AM @xlfj?%p?t\ﬂﬁll eh 2 rﬁe\-&}fe‘ﬁt ?mlqwtbe carbon chain, a

CoSERSvh Uhed b &f somolvin@n%e§e@$1te+cteys@3féll$§§&1;egr a fused
from Substituent group A, or a pharnmaco] ogica

TR0 BRI Y L AFt 9T Her €5 & PRIINELOLGRPERY 2cogRleripealt
thiete@afy one sel ected fron1(1) to (15) wherein Y .
5P SRR RIS 40 008 SRS ) 1 (15
wlbeesnlbmnetplmgdn\z\nstm ¥ o 7im¢mbFesiubstetamtldcseteqt.edr a
hfarrﬁm:&@gsitéatlg§n£c<9é’p%%%lé’ st ath’lejreof,
(16) a compound as described in any one selected from (1) to (15)
wherein Y represents any one group selected from the group consisting
of a phenylene group, a 5- to 7-membered heterocyclic group which
may optionally be substituted with from 1 to 3 substituents selected
from Substituent group A, and a fused ring heterocyclic group which
may optionally be substituted with from 1 to 3 substituents selected.
from Substituent group A, or a pharmacologically acceptable salt
thereof,
(17) a compound as described in any one selected froni (1) to (15)
wherein Y represents a phenylene group, or a thienylene, pyridylene,
or indolylene group which may optionally be substituted with from

1l to 3 substituents selected from Substituent group A, or a



phar macol ogi cal |y acceptable salt thereof, (18) a
conpound as described in any one selected from (1) to
(15) wherein Y represents ? phenyl ene or pyr|dylene
group, or a pharnmacol ogi ca ﬂy accept abl e salt
thereof, (19) a conpound as described in any one
selected from (1) to (18) wherein Z represents a
C6-Cl o aryl oxy group which nay optionally be :
pPaperpi edied Wit Actemirablet sabt sipreiofuent s sel ect ed

1f§ o Muntduggtdegﬁq%gdﬂn CHn(yaoHQagé@é’:&,le‘ag'ffﬁhl M) to (15)
acceptable salt thereof, and (20) a conpound a

whpredpi befPRT?SEAYS oh PIEBVARRR IOF RYRLEY) SPD XPYP, or a

pmebmo daqa@esam&aa;mhgawytr&rm&,, or a
harnac caII acceptabl e salt thereo

rrﬁoﬁ?fEP ddé%c ‘?Ebcédbﬁﬂ )2 Wherei fe S gleﬁé?rgu (1) to (18)
wlfdlfem:ﬂ A rebreséntd hecgengraaly 160y doap( Whics avwnomelcawlly be

R3 H 40 ONNDLB NS~-.( I \ / .
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gadupy B, go O WP phaRBaceprEsanl g amdgpﬁabgensaltnnhyreafCﬂad&i

(A)ky! c&-!{pogz%&%éeeﬁﬁ%%ﬁt f'naa yV gkggg&eact Uy frorﬁ‘amg% (18) -

at'om ~or repr csent &
whpndriogeénresineenas hal m@xat @mura qraﬁopgamoloal 1136

a@ldptbngE OUn ¢ QBe?e&?— al koxy group, and R5

represents a ydrogen atom or a hal ogen aton], or a
(Phap mFerEE cal Fgsaetegst apl € )suhereHetbpfgeneza) gprmula (I)-

i£aMRoYesk A8 desahi bed N shdd) wdierein R1 represents a
hydrogen atom or a pharmacol ogically acceptable salt

t her eof (23) a conmpound as described in (21) or (22)
mher%pn represemiosy a hydrogen atom a nethyl
r,ou r @N eth group, or a pharmacol ogically
Sc Mereoﬁq.624) a conpound as descri bed
RP ny one se cted from (21) or (23) wherein R3
represents: & rogen atom a fluorine atom a
chl orine 12

[wherein _

R' represents a hydrogen atom or a C,-Cg¢ alkyl group,

R’ represents a hydrogen atom or a C;-C¢ alkyl group, _

R?® represents a hydrogen atom, a halogen atom, or a C,-Cg alkyl
group,
| R' represents a hydrogen atom, a halogen atom, a cyano group,
a C;-Cg¢ alkyl group, or a C;-C¢ alkoxy group, and

| R® represents a hydrogen atom or a halogen atom], or a

pharmacologically acceptable salt thereof,
(22) a compound as described in (21) wherein R! represents a hydrogen
atom, or a pharmacologically acceptable salt thereof,
(23) a compound as described in (21) or (22) wherein R® represents
a hydrogen atom, a methyl group, or an ethyl group, or a
pharmacologically acceptable salt thereof,
(24) a compound as described in any one selected from (21) or (23)

wherein R’ represents a hydrogen atom, a fluorine atom, a chlorine



atom or a nethyl group, or a pharmacol ogically
acceptable salt thereof, (25) a conpound as descri bed
in any one selected from (231 or (24) wherein R
represents a hydrogen atom a fluorine atom a
chlorine atom a cyano group, a nmethyl group, or a
nmet hoxy group, or a pharmacol ogically acceptable salt
t hereof, (26) .a conpound as descri_bed in any one
250 e CF el O FITWROr 9F28) PR ARAEIRIRE Hep rESBRERR £ salt
tHyrdodgen atomor a fluorine atom or a
arnmacol ogical l y acceptable_salt th r eof
(B TReel S0LCRL I ASCept a8l entall. LAREEOLy L2DA) or (20
wHamEHuI&‘@kpresendﬁwe lgeiregah itnmwuhaflmdﬂgmeshtmmn ek rine

N N mhere
rerﬂreselﬁ:?no °“8ro en gly m&roua 8[ ’ﬁy grop, |r?
phaep\ﬁesemgadllyydpegetrabéteomle telregén atom or a Cl1-C6

(29d kx' cc%rgrolcakra 280 B, Lepr %S§H§S e Qéhs?fteacl h:=¥{: IFAYP QT (25)

Xy group] , or a har maco oglca
Wlﬁr@éﬁt Rblrepsapentshar @ﬂroqeze)atamceﬁp@mi@oasnee%@m bed a

pnarfm(aaaom@ynagée;r@a@;rleseme ﬁqeraé@reogen atom a
group, or an ethyl group,

<?p7Haﬁrfﬁ>&§r°B@ricaa°—r dgsc f%lb(llé s%ﬂeltrhére&enefzb)f%mula (I)

icampoyateasl desmuided iry anywonR1sekected from (27) or
(28) wherein R represents a hydrogen atom a

fluorine atom a chlorine atom or a nmethyl group, or

) amngc%koglcally acceptable salt thereof, (30) a
R¢ 0 Pebed |Q TRy one sel ect ed fron1(27) to
®29) whdr 3 represents a n-propyl group, a

n- but yl group or an isobutyl group, or a
phar macol ogi cal ly acceptable salt thereof. (31) a
[gngqgggnd as described in (1) wherein said conpound is
é}one selected fromthe follow ng co ounds or a

NECHITGPEAl # yPYROGEDt 3™ OFalPt Ctifer 2Uf¥L g30up,
1 [R( 4=e{hre[sénPhenylydboddr iatbipronal Byt -adokhi @ br-ke2a1kyl
gré"ou%),(agrllgzo '
_ R® represents a C;~Cq alkyl group or a C;-C4 alkoxy group], or a
pharmacologically acceptable salt thereof,
(28) a compound as described in (27) wherein R® represents a hydrogen
atom, a methyl group, or an ethyl group, or a pharmacologically
acceptable salt thereof,
(29) a compound as described in any one selected from (27) or (28)
wherein R’ represents a hydrogen atom, a fluorine atom, a chlorine
atom, or a methyl group, or a pharmacologically acceptable salt
thereof,
(30) a compound as described in any one selected from (27) to (29)
wherein R® represents a n-propyl group, a n-butyl group or an isobutyl
group, or a pharmacologically acceptable salt thereof.
(31) a compound as described in (1) wherein said compound is any one

selected from the following compounds, or a pharmacologically

acceptable salt thereof:



1-3-yl}-2-furyl)nmethyl]azeti di ne-3-carboxylic acid,
1- ({5-[5-(4-1sobutyl phenyl)-1, 2, 4- oxadi azol -3-yl ]-2-fu
ryl}ymethyl . )azetidi ne-3-cagboxylic acid,

- 1-({5-[5-(4-Cycl ohexyl phenyl ) -1, 2, 4- oxadi azoI -3-yl]-2-
furyl}meth vyl)azetidi ne-3- carboxyllc aci d,

1-(2-{5 [4 Phenyl -5-(trifl uoronethyl)-2- th| enyl]-1,2,4
L e a AP OE TGO O BT o fpiftiae

1-3- Eg}{ﬁy@ykyli@e@nMLdazetldlne 3-carboxylic acid,
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net hy azetl carb I ¢ acl
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I d
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ny¥L111<aé1yrBazet¥ -2 t3h|cgg¥ i;rﬁtch%l la’zetl di ne- 3- car boxyl | C

1-14¢1{ tbHuhyboutB-phénphenn)y pherpb) ado 12; 3-v0 adk 6D ~ByY Jme
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1- di%tzbﬂ = @~y soditylohienghyt) rbtdrpixhdzeto i nel3pgai dinad-yd tme
th?géjZ%tEltdﬁ)r/lF-S (faSrb(oécy%llﬁo?%ld phenoxyphenyl ) -1, 2, 4- oxad
(3?ébe°%p®Hnd as described in (1) wherein said compound.ls any one
selected from the following compounds, or a pharmacologically
acceptable salt thereof:

1-({5-[5-(4-Phenoxyphenyl)-1,2, 4-oxadiazol-3~yl]-2-thienyl}methy
l)azetidine-3-carboxylic acid, ' :
1-({4-Methyl-5-[5- (4-phenoxyphenyl) -1, 2, 4-oxadiazol-3-yl]-2-thie
nyl}methyl)azetidine-3-carboxylic acid,
1-({5-[5-(3-Fluoro-4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-4-meth
yl-2-thienyl}methyl)azetidine-3-carboxylic acid,
1-({4-Ethyl-5-[5- (4-phenoxyphenyl)-1,2, 4-oxadiazol-3-yl]-2-thien
yllmethyl)azetidine-3-carboxylic acid,
l—[(4—Ethyl—54{5—[4—(3—fluorophenoxy)phenyl]—1,2,4—oxadiazol—3—y
1}-2-thienyl)methyl]azetidine-3-carboxylic acid,
1-({4-Ethyl-5-[5-(3-fluoro-4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl



14 ]-2-thienyl}neth y ) azeti di ne- 3-car boxylic acid,
1-[(4-Ethyl -5-"{5-[3-fluoro-4-(3-fluorophenoxy) phenyl ]
-1, 2, 4- oxad 14

i azol - 3-yl }-2-thi enyl ) et hyl ]azeti di ne- 3-carboxylic
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yli= {Zfﬁm{eﬁmyﬂzlm(eﬂhﬁ]Bkkmdtmﬁfkmaxp)mhﬂwbk—ﬂ 2, 4- oxadi az
-6l X
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—ege H’2 thlenyl)methy azetldlne 3-carboxylic acid,
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1-¢ (2€f 3k [4-(2,3-Difluorophenoxy) -3- -fluorophenyl]-1, 2, 4-oxadiazo
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1-y 3= pdthghlorqti-dAy F) wetdphehazel pidime-131 2y bowddiazol-3-
1§Ch%th 1-2-thienyl)methyllazetid

Y lenoyr ome ?5 ]3a2<? fll ﬁg?ophcgﬁgggyphenyj] 1, 2,
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14 O s 145 P B BB G o R PR AR b 4 orastiaged -

ylkathetigll-3-thienyl)methyl]azetidine-3- carboxyllc acid,
1- Hid‘*ﬂet%g/liyl.% ?st(*h'-%ﬁléhl}?ﬁph@ﬁy]ﬁz?tédd -oxa 1§§£P°§9§|1] -2-thie

nyalree{@lYWéﬁh?tl@r{eﬁ(-tlapfb@qdnycphengrIandl 2, 4- oxadi azol - 3-
i,d
1- Y t3- E2t'hg L6 [M{&J&?EHXJE}%% hdi Te.'f,)4 %@%Qﬁxé’éigz 3}“1& a@hlen |

enoxyphen oxa
Yl?‘]‘e -YtlhPéﬁtl%f}eﬂ@rﬁ?r})@z}éﬂcdlaﬁeda arar boxyl i ¢ acid, and

3§53%) cOnpAROMNedsr desEihbed iRe flin E\QF& %'oﬁp§@ﬁ<§j is any one

npound is any one selected fromthe follow ng
S%%?&%M&Igm Ote £PRLYHRE FBTFOLRLS Y ora&eb@m@@mlpally
actd@i=@0k: salt thereof:

4- | sohut yl met hyl phenyl ) -1, 2, 4- oxadlazol 3
1- ?'gé{g:y“ I{[sobutq ymethylphe%ye y )4 -oxadiazol- 3-yl]lpyridi
n-2-yllmethyl)azetidine-3-carboxylic acid,
1-({5-[5-(3-Fluoro-4-isobutylphenyl)-1,2, 4-oxadiazol~3-y1] pyridi



n-2-yl } met hyl ) azeti di ne- 3-car boxylic acid,

1- ({5-[5-(3-Fluoro-4-isobutyl phenyl)-1, 2, 4- oxadi azol -3
-yl]pyridi 15 n-2-yl}methyl)azetidine-3-carboxylic

ac |d, _

1- ({5-[5-(3-Chl oro-4-isobutyl phenyl)-1, 2, 4- oxadi azol -3

-yI]pyridi n-2-yl }met hyl ) azeti di ne- 3-carboxylic acid,
g¥5 [ 5- (4-1sobutyl -3-net hyl phenyl) -1, 2, 4- oxadi azol - 3
n- IgeRpyfl) azetidine-3~carboxylic acid,

1hN{|SP){BLdii-ftka.o)ﬂo}-qEIMQt@Z.L%hégj{/P)e-l&ZcQLQQ&Y:Hz%lagj-?l] 3pyrldl
&’{5 [ 5-(3-Fluoro-4 :§JI‘ op\{jl phenyl)-1, 2 oxadi azo
n % é_}ﬁ%’flh}g/l yazetidine-3-carboxylié acid,

14 Eopr-irgi- U&-&gdbh@thylr%elﬁt&@lbdﬁﬁﬁl >|3-1C ?r 292¥£&£adz%qi—dry]é 1- 6|—met
uqr.opheny oxadj azo y
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lp]-‘/r(*{ﬁgL?re{lg}n}]etﬁgﬁfa%et'f but %)n%})l 1. 2, 4; oxadi azol -3
1-a(z{ét-|[drhfé—®tc/arboiymcngpmml) -1,2,4-oxadiazol-3-yl]-6-methyl
pffﬁiﬁgi_zﬁ%lg}%e%ﬁzsQaét-i'd%%%usy&meml)iela&é,— oxadi azol -

T hylISpy BT 6 TR0 Aet $RUtydehedy Ne=132c 4rboxgidzeol -3cy b - 6-met
hﬂip(y&QaEﬁleylﬁmLQh9ﬂyazS&qla&xL 3-amtyhphenydig, 1. 2, 4- oxa

lTﬁ‘p‘yr{Pd %‘aélllwr}oﬂérhw)%zfépbaw% 13- Ralbexyiiazoaciayl] -6-met
hyllplyir®d B od 15 men( By £ 1 dtakiond- pramdigenyl dcik, 2, 4- oxadi

| - 3- , .
L E L Sy e e PaP R REE BT H & ‘aeradiazol-3-y
l]by(r{l.aifl-EE-(ﬂ}Bl&tyihllﬁaiétljmﬁﬁphﬂeﬂydﬁbolgyz,lé @cxadi azol - 3-yl
1J {% EU?}’MB o611 9L By G ¥ et byl ) azet g ne; 3 caroxyli G g1,
.pYF—l@F-e EtWHMS—hﬁlsJé@eﬁd}@neol%#camxbmlyICphew,l )-1, 2, 4- oxa

1-0I @Z2¢k-= 344’5 tyl-3-f1 h 2,4 diazol-3-yl]-6-ethyl
| n-2-yI ) met huoéogzgtnl al ne-4- cg?(goiilﬁc A8, S angyte

leldg{ls%sl)(ﬂ@ opeeBidigendtr R PretBALr- 8c2d4- oxadi azol 3

1~ Wlel-£Bn@t+5-[5- (3-fluoro-4-isobutylphenyl)-1,2, 4-oxadiazol-3-y
§ carboxyl jc acid.

ri di me azetidin
l]%léﬂpr‘%ﬂ‘é‘?rrgrye“){“‘%ﬁéKFL ¥%‘2s@ﬁ€“?n%e?ﬂ’f9ﬂi‘yﬂxﬁﬁv?‘a’é§ e34) a
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tl‘;m@nrﬁraemt a@vealthynapncaptcmbl e salt thereof, (35) a
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suppre Sing 1 nu r 6] ection Symp
apEegrripra dft @nyskie seliessad geraﬁt(ilr)goc;r (33) as an actlve

idg-RRshhantat i oghgzmy@cno%u%am%ep(t%@le mditggg@éf,
conposition as stated in whi ch can be use or
(35) a medicinal composition as stated in (34) which can be used for

suppressing immunological rejection symptoms occurring after skin
tissue grafting or transplantation of various organs,

(36) a medicinal composition as stated in (34) which can be used for
prophylaxis or therapy of autoimmune diseases,

(37) amedicinal composition as stated in (36) wherein said autoimmune
disease is one or two or more condition(s) selected from the group

consisting of rheumatoid arthritis, psoriasis, atopic dermatitis,



prophyl axi s or therapy of autoi nmune di seases, (37) a
medi ci nal conposition as stated in (36) wherein said
aut oi nmune di sease is one pg two or nore condition(s)
selected fromthe group consisting of rheunatoid
arthritis, psoriasis, atopic dermatitis, 16 - multiple
scl erosis, ulcerative colitis, and Crohn's disease,
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wherein said autoi nmune disease i s one, or two, or
Phagmacegrifiali 6AMPRDitien et ethatacornt hadlgrioup Bomsilst iang

(40 & heumelofsl %rrbismyltdxa,s DS O HASIDY, adt<ARkEd in (39) wherein
dermatitis, |l e sclerosis, ulcerative colitis
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atom, a Cl- a 0 ,
ashdfl et TP S s 588 R Y et s
dlaeabekyl group, a hal ogeno C1-C6 al kyl group, a d-C6
- al koxy group, a halogeno Cl1-C6 al koxy group, and a
Cl-C6 al kylthio group. The "5- to 7-nenbered
heSubatitelant group'® idnsphiebed@famivtei oasprfferdply a agmpup
cohglgbﬁuf‘ggvaehBQSM thrﬁ; @r &@Wle réh 5, anr -C; cycloalkyl

nmber ed aronati ¢ het er ocycl I C_ group cont a| ning one
graPpm &EstFor2B¥apPEr: & (e #BYBIXhererBatd fs~Ci2 aralkyl
groebPE BELIFOHD 8,0 IRGE Ny AN a &, S8 hUkoRf §Fbup ARGh&Tbgeno

oxy atomin additign to on, atons, which has two
xR ATRoRS SEalhy [ & LorCaBuay P AT ot be

combe etse! yo a—mhmmlg/doenetefaﬁgdlepegrowr tohkyketsfinitions of

' Sogﬁéo‘{ yIne aBX(rng%l t?o? P‘fne 5- or 7-membered -

'azo ene OXazo yFene |soxazo Tere;
arpwtdoyheh@rocyy}naarﬂypmtapymmdewyrlnmqr@ <for example, from

1 exrw%t%s%s %@Q&%@lﬂyo&ns n {,Ltugaeq' azah y!£1€1£QF atom,

furazanyl ene group, Wis prefera a furylene,
anfiiﬁr)eqfwg@ﬁ]eatogy#q— g)cpc%téﬁg tcbqaamﬁq @j‘s,cpnesné«vhlch has two positions

available for bonding, and can be concretely a thienylene, furylene,

pyrrolylene, imidazolylene, pyrazolylene, thiazolylene,

isothiazolylene, oxazolylene, isoxazolylene, pyridylene,

pyrazinylene, pyrimidinylene, pyridazinylene, oxadiazolylene,

thiadiazolylene, or furazanylene group,

W is preferably a furylene, thienylene, pyrrolylene, or pyridylene

group,

X is preferably an isoxazolylene or oxadiazolylene group, and

Y is preferably a phenylene, pyridylene, or thienylene group.
The “fused ring heterocyclic group” in the definitions of W, X,

and Y in the above formula represents a substituent in which the “5-



group, X is preferably an isoxazol yl ene or
oxadi azol yl ene group, and Y is preferably a
phenyl ene, pyridyl ene, or -thyenyl ene group. The
"fused ring heterocyclic group” in the definitions of
W X, and Y in the above forrrula represents a
substituent [ n V\,hi ch the "5 17 to 7-nmenbered
cycllc descri bhed above is fused w
to e6§ | eé: 5? ﬁgr%?d %Wgﬁ's?%la%ovﬁlg futsgd w:.th other
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@ gu m)rfired Ff%t“%reﬁ% f%S’f}i;eior lgtxarrp ég’formé“m ]ilet%rocycglc group
cdretagnoag oITe) oseﬂnem detteroatemi | tfpogemaxmlcam fgosul fum 3
a 0 It to s
N O O Bt A AROT WA 500 %, SRGPRE Afng en
oxMgehep @y yina agfglyidn ¢o FﬂFb%lat@mSorwhlt@T rhaéymw cPOSltlonS
a\&rlqgelg%f@sﬁdmgef Shably oo BLOKA & IR ANtiCRR1 s c, or
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LHEREY AT HRIEPYP 96, Mo REB L5 WM ér@CYChC group, and can be,
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nap htho£ - b] thlgfhenylene i soqui nol Iene
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noxazi n ene aaz t ri.din
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ht hai i mdo 1 bolinvl
Ry Froaeyareg i SaRgiene, B-carbolinylene,

adretds ahyekei mquaﬂmweeme phtied riatividy bemlol yl ene,
AN anSIZRL I AL eng, | L1 RO SOPNZQUILETN B,

urany ene,
tes rﬁhddhgmctplézﬂcle m}'c | reahafl byl dn zefyir emel ergy,

£ ,rg@dpogg;zrc,@gygﬂ%g opent a[ b] pyrrol yl ene group, W

Is preferab a tetrahédr obenzof uranyl ene,

' 54%@#51?19’61?‘()"6@‘@26%%’%[ néuraRtesifydr oi ndol yl ene,
5 %A@lﬁwy&rm—wcw&émq@t] @Bbaaquhﬂre@{éyl spe,

‘\E/dro 4H cyc] opent Ebé i enyl ene, or
1 f 4:_, § BE eAYSRG aY ORATG ARt {”b‘]WﬁFB?y‘?’é‘Wé"gr oup, or

W tike pkekerasig, aYtesrwﬁfr@babbyfmmymdﬂéyl ene group. The
tetﬁsahggrgberyzo%ﬂ LM, ' thg deflaLilenof X in the
5,6-dihydro-4H-cyclopenta[b] furanylene,
5,6~-dihydro-4H-cyclopenta[b]thienylene, or
1,4,5,6-tetrahydrocyclopenta[b]lpyrrolylene group, or the like and
Y is preferably an indolylene group.

The “C;~Cs alkylene group” in the definition of X in the above
formula represents a straight or branched C;-Cy alkylene group, and
can be, for example, a methylene, ethylene, propylene, butylene,
pentylene, hexylene, heptylene, octylene, isopropylene, s-butylene,
t-butylene, 3,3-dimethylpropylene, or 4,4-dimethylbutylene group,
or the like, and is preferably a methylene, ethylene, or propylene

group.



formul a represents a straight or branched Cl-C8
al kyl ene group, and can be, for exanple, a nethyl ene,
et hyl ene, propyl ene, butyleng, pentylene, hexyl ene,
hept yl ene, octyl ene, isopropyl ene, s-butylene,
t-butyl ene, 3, 3-dinethyl propyl ene, or
4 4-di met hyl butyl ene group, or the like, and is
rabl n ethylLene. or propylene rqu
%E% %P %ﬂg&£§%$iy§e§%pd¥gﬁslgon alngnﬁg%haBQm‘%: Bursur
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are the sane _or different and each represents an
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_Cgﬁgferabl a - CHPOOH2- 1 - CH2SCHR- 1 - OCHZ- 1 - SCH2- 1
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. and 1's pref a net yl ene, or
4/ Ar8pRs erye Pyt shgroThe Orc*lb@glhﬁ kyprdgirsonpe Eortdiv mgthnlene,

etgﬁygﬁp ArOpr-Ohy Berdllgfrdlupat om i n the carbon chain® in
definition of Zin the above formula represents,
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are the
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formula represents a cycl opropyl group, a cycl obutyl
neghotYy, oF EFERBPENIYI9TGFBup, a cycl ohexyl group, or a

cycheheptyl Gicaup1kfheyrdad~Cif eHe/|RFEnUE 04 Jen zt BRg

g efinitions of X .and Y in the
Substituent group A in the above formula represents a cyclopropyl
group, a cyclobutyl group, a cyclopentyl group, a cyclchexyl group,
or a cycloheptyl group.

The “Cg-C;p arylene group” in the definitions of X and Y in the
above formula can be, for example, a phenylene group, an indenylene
group, or a naphthylene group, and is preferably a phenylene group.

The “C4-Cyo aryl group” in the definitions of Z and Substituent
group A in the above formula can be, for example, a phenyl group,
an indenyl group, or a naphthyl group, and is preferably a phenyl
group. '

The “C¢-Cyo aryloxy group” in the definitions of Z and Substituent

group A in the above formula can be, for example, a phenyloxy group,



above fornula can be, for exanple, a phenyl ene group,
an i ndenyl ene group, or a naphthylene group, and is
preferably a phenyl ene groupy The "C6-Cl0 aryl group”
in the definitions of Z and Substituent group Ain
the above fornula can be, for exanple, a phenyl group,
an indenyl group or a napht hyl group and is
pr.ef er 0 The "C6-Cl0 aryl oxy grou
LR e BBl or PRGN FERGR TG bapre iaaRly 2
phbhglahpweohprnula can be, for exanple a phenyl oxy
QVQHQ,\\C'LnamaQr q\‘leré%%( ’grou Aerdnl fogtg¥l gﬁ" the above
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group, anin 'o group,” or an G group.
- andhfs"prefepaplkyla gphen’y I#ﬂuﬁbegﬁoﬁqnltﬁhe 88 Gnothe above

fodhal KhnBOURor ieRkakPre dgfﬂerﬂzty'lo rcgfp, amh QHEQEY%Q\fg/l group,
formul a can be, for exanple enzyl group,” an
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an swphnefera ) nzo al. ogen at ont'
g S HIBEER o 2y RN e MRy IR w2 98T BBTh A i
thﬁmhwleafqrmuéafﬂsu@rflnerzateomora ehihdpirnee atom) acb dumdmie e om,

aLPM oqiQ 8Ro4h0dine atom The "Cl-C6 al kyl"™ group in
oﬂlw 3ﬂ§h n?t?on of Substituent group A in the above

f oF eIl E1cEn aBy1f girogipahbpltdie defrbrtdongpduPibsanteehy|group

A O QHB, aBd R 8B Yhu eg@,beanfalsgagﬁpyé 9" Py 12 Pw;y' an ethyl
grgrou an i sobutyl group, a s-butyl group F tyl

PR, P%Pﬁén?ﬁﬁupgr%bsowmslo%?ﬁwr a bglmshproera a’r*théQHutyl

grgﬁpura,s-aﬁlﬁyIngﬂH@f ef ab}blyty?l ged iy aQ:fe@MQ;L @Bupt Wl isopentyl
roup, _.or_an

r Oy ou an iso
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formula represents a group wherein a d-C6 al kyl
group described above is substituted as nuch. as
pogBe Bhalogene §:-ChalégewratpMinathe dafimidiohgyf Substituent

qr8¥8NPLL thad fbdiy esmi Ny r&g%ntg agrgljﬂ%g IUMQ C,-Cs alkyl
grou a trifluoromethyl “group, [ 'uor oet hyl group,
group escribed above is substituted as much as possible with a
halogen atom, and can be, for example, a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, a fluorcethyl group,
a difluorcethyl group, a trifluoroethyl group, a fluoropropyl group, -
a difluoropropyl group, a trifluoropropyl group, a fluorobutyl group,
a difluorobutyl group, a trifluorobutyl group, a fluoropentyl group,
adifluoropentyl group, a trifluoropentyl group, a fluorohexyl group,
a difluorohexyl group, a trifluorohexyl group, a pentafluoroethyl
group,. @ hexafluoropropyl group, a nonafluorobutyl group, a
chloromethyl group, a dichloromethyl group, a trichloromethyl group,
a chloroethyl group, a dichloroethyl group, a trichloroethyl group,

a chloropropyl group, adichloropropyl group, a trichloropropyl group,



a difluoroethyl group, a trifluoroethyl group, a
fluoropropyl group, a dif luoropropyl group, a
~trifluoropropyl group, a flperobutyl group, a
di fl uorobutyl group, a trifluorobutyl group, a
fl uoropentyl group, di f |l uoropentyl group, a
trifluoropentyl group a fluorohexyl group, a
iflu rohex roup, trifluorohexyl grou a
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orf huor DEfUoeghPlroug . di f 1 uor oet hyl group, a
trifluoroethyl group, a fluoropropyl group, a
di fl uoropropyl group or a trifluoropropyl group, and
nofee ‘PheCerabbyy @rbhpbrmmhhyde@'mumn &f Substituent group
| .l uo ou rifl h r.ou
n fh EEORENTA el 2 YRocRiolld b SRLATER RN 9l By dbn atom 1
bonde@lﬂmr’tbet GiyiCes grldayp. gTdrep "dEBcCibad _I@bgvegremqb isi preferably
a n‘E@:fHoQ tdI%% Ofanséjtgﬁatf td’![%q_ltp Wgygpoé épo&}heaQQQX ropoxy group,

formula represents a group wherei i an oxygen a
OT IR RIEE*Y T ENE Ci“‘bﬁ‘oéle kii/qef@rré‘}&’éyoee%FPB’éﬂ géBBi?eOr é‘ﬁdethoxy
grbéppreferably a nmethoxy group, an ethoxy group, a

pPr Qpox rOup, .an. i Sopropoxy . group, . or a_bhut
P BB a2 o FER T o2 K ety t B9 a5 Sip S uent grou
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gr eHe o, - -8N a ek Pyd MRy o » TheheCla £ @ilkow! &@@QBéYltuent
gro%P in the definition Substi t uent
grdup in the above formula represents a group wherein a carboxyl

group is bonded to the C;-C¢ alkyl group described above, and is
preferably a methylcarboxyl group, an ethylcarboxyl group, a
propylcarboxyl group, an isopropylcarboxyl group, or a butylcarboxyl
group, and more preferably amethylcarboxyl group or an ethylcarboxyl
group.

The “C;-C¢ aliphatic acyl group” in the definition of Substituent
group A in the above formula represents a group wherein a carbonyl
group is bonded to the Ci1-C¢ alkyl group described above, and can be,

for example, an acetyl group, an ethylcarbonyl group, a



group A in the above formula represents a group

wherein a carboxyl group is bonded to the Cl-C6 al kyl

group descri bed above, and ps preferably a

met hyl car boxyl group, an ethyl carboxyl group,  a

pr-opyl car boxyl group, an isopropyl carboxyl group, or a

but yl carboxyl group, and nore preferably a -
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PERYIERTRATINEII R Ptbglrwﬂ?mﬁn/ YHCREP d SRS LR BPRYL group,
orSlabﬁbk%llmlkﬂHbongﬂ. Oglfblﬁo I Aantihes m\f%rgg[%ﬁrg J&ﬁ@ﬁ3§fg®£an

r erein a carbon 0 i s_bonded to the

e%ygﬁgrﬁ?'by&pg%g%‘rl%re& gﬁS’i’/g{ %\% "EANIBRP for exanpl e,

an Theet' ybn g U, aanyemﬂ;doc@&bopylugrtmepdeﬁiaﬂxion of
StH)rs%Q¥ilgr?{ %gnéﬁf A5 URe gbo W ¥E| Carfo%gog ? W 5 %roué)nvéhereln

pentyl car bonyT group or a ﬁexy carbony grou
an ampneferaalyl ys emvraﬂ@elt Yo greohp;Ceaal kel lyylovar esyriibed above,

.arfy qupr@fez%b@gogyrké:@{ﬁgﬁ¥ e%%‘ﬂ% Zne?tﬁ%'}b 1993 gxgoup, a

al kyl am no gr I n-the on o stit
PPy ARG WTOHE, a@"o\;téopépmaaunpegr@smmog & edigmino group

anthebekb gpr&rérampoa %&wlhﬁl@&r&%@pt ertam% &%y@@m%gyglroup

rOUp escrib above, 'S pref er ab
netgl #hi-to Cgrﬁhylaglhn@tgﬁypg’rhlﬁlot@q 68511’111‘3101‘1 of Substituent

gﬁu@whﬂr&hmngzelﬁ@mama ir8pPE SO AHIGRBuP PR i Atwd C,-C; alkyl
gm nQ g and npre eferably a net hé/lE:)am no
SR A RSB, TR BYOHE TPnans nie BECMP o For
exgumplp, prefeheblefal ﬂilhéﬂfylafnlﬁd@Id\ipue&ltdleg:h(?wamﬁnd @roup, a
fornula r R esent ereint
it e P e O o PR e BRIEE 1 B Gh ki Hnine
grgm@upandamdre Frefferabby anpgliretiprleimdnabyyouwp or a diethylamino
jget hyl am no group, a diethylam no group, a
| am no group, a diisoproprylamno group, or a
di E@?yrﬁmcncﬁllgﬁhéﬁbc e arere PrEfRtT 4Bl yha definition of

S@s@tﬂyﬁﬁﬁks@p QY QMR HR aBowh beﬁ{u?dnrggregér%@a Jiip whereln
'Cl- C6 all$hat|c acyl am no grou in the definition of

2 SARRIIHLBFR IR B PP AR F 9 HR® SbTvee ForinBif QUR 8pf dsitsonally,
. togrsaup YRy gﬁOngrlkﬂ)ByShd@:ﬁwpahﬁnbo@f&ibh L anaheazCJbeOBfor
group _and_addi tianal such_ carban roup
R Rt Bl  20E o o RS Set IR s h
pnn@eﬂyhzbnnuiaguoupgrqnp,ebhymt¥Wdanﬂphahammnq;mmppp,
I oup, . oup, .

P R D 0] S, O o h U ESEROROIAT B8 0 7 Hh 55
pr@(f@lgpblh@@ agetylamino group, an ethylcarbonylamino group, or a

propylcarbonylamino group.

A compound having the general formula (I) of the present invention
is preferably a compound having the general formula (I’') or a compound
having the general formula (I’’).

In the compound having the general formula (I) of the present
invention, A is preferably a carboxyl group.

B is preferably a hydrogen atom.

n is preferably 0. _

V is preferably a methylene group

W is preferably a 5- to 7-membered heterocyclic group which may



preferably an acetyl am no group, an ethyl carbonyl
am no group, or a propylcarbonylam no group. A
compound having the general2fornmula (1) of the present
invention 1is preferably a conpound having the general
formula (1') or a conmpound having the general fornula
(I ).'In t he conpound having the general formula (I)
rese |nv n eferabl a car.box
orf ¢ SRR S5Bp e bR S Fh b greh SHBRET et IR £rom
Supset ewall y;reup\m anmeﬁeeﬁkﬂapla Hetllmyér@rlengr Oﬂ.p:M/eInS,
abI a to 7- ed, h ter Qu
py@rgiaé y?¥61%Hﬁene gggﬁggﬁi Bﬁg %%8 H? Eu%gg uted
ers;bbettqnt Lle:nt 3 ssu@lsea;t@eiltfsr o e Sigost lrctnu énbsignrwptﬁgrqmr@, and

stﬁﬁ@fﬁgfgﬂﬁ%e§e25$f§ng %ﬁ?enyf@ﬁ@ %Qe rfﬁ@f’%'GEFO&H whlch may

pyridyl ene group ‘wh may opt |ona be substitut
obki Pha F hohe Pupét?,t‘s%t’%’ffueﬂ? Srsf e eut Fummts selected from

subdbsthditeqtoGpouMp A and still nore preferably a
t hi enyl ene or yrlﬁylene group whi ch may opti onal

be¥stibRyeferal Ofre 26KY180S SFBEPT t Nt Se §é|k¥%?’é9d group
cont @i Ret bk st QFoRAUSr A sxlfﬁr rart&fneﬁabﬂye &abbofBchain, a

al kyl ene grou aIk Qnt ai ni ng an
oS SR PO FEORE s ST 7l BEBHFTAR P ECE S CHaR Sk Fused
ri6§- Kdtafplyedec gfoilp, and-mdxe preeabased shetetocCltlembered
heger qgc rgsed ring heterocyclic group, and nore
efetany%a 5 to 7- nenbered het erocyclic group. Y
| s Yprsepeefé\emasbla'nqnsonee group ssdkete@d rbmarhet ¢reougr oompsisting.

ofcgnﬁﬂesrwl% e gPéu;@ Wﬁny &lqle—mgﬁgéjﬂad %e%erggyc?ll@egpgﬁg?%hlch

het'er ocyclic”™graoup may opti onal
may arftionat &y b swPFtridmtedvd th Eugpst |tpu%r$p§sge¢@éttédseleeted

fr%ﬁ%ﬁ@i@%ﬁéﬁ@%ugr@t@né\ a %Gge@ rflﬁéefgjetre'rggycllc group which-
het erocyclic group whi opt i onal

mag\ RIGPT A LU O TR GHHELS 6 T8, Slst (FouB MLGSCpisattaceelected
f rbmosuSItaShe ht et ou@d @Y Pmdye rmEEew@Ipraabhyn@qai&e@ybmﬁ or a
erde8ibenit eRmhRgL SR PorairYbeY eaBt  vuiBn R EPaRty e
sutoet3tmﬁ@tstutmmfmo& bebettseds f i omnBsbs¢ idatent frar dulps A tuent
o206 51 L 0% BLE BLEELYA AU 08 7 L LSHE grone.
may é@tpqgﬂgpp?lbea C¢—Cyo aryloxy group whlch may optionally be

substituted with from 1 to 5 substituents selected from Substituent
group A, and more preferably a phenoxy group.

In a compound having the general formula (I’') of the present
invention, R' is preferably a hydrogen atom.

R? is preferably a hydrogen atom, a methyl group, or an ethyl
group. _

R? is preferably a hydrogen atom, a fluorine atom, a chlorine.
atom, or a methyl group.

R’ is preferably a hydrogen atom, a fluorine atom, a chlorine
atom, a cyano group, a methyl group, or a methoxy group.

R® is preferably a hydrogen atom or a fluorine atom.

In a compound having the general formula (I’’) of the present

invention, R® is preferably a hydrogen atom, a methyl group or an



substituted with from1l to 5 substituents sel ected
from Substituent group A and nore preferably a
phenoxy group. In a conpoungi3having the genera
formula (1') of the present invention, Rl is
preferably a hydrogen atom R2 is preferably a
hydrogen atom a nethyl group, or an ethyl group. R3

etlhﬁ p(g g)rably a hydrogen atom a fluorine atom a
Il atom or a methyl. group. R4 is preferably a
hy8f dgepraterably fal hpdrguerareon, aa chlwriine atdroma ghlorine

atoHane JrQURy1ag PRIyl group, or a methoxy group. RS is
preferably 3 hy drogen atomor a fluorine atom In a

coRpaarRFrHigvirh Ytahre-Fgr@@efﬁaarcrv@r nuPabety) gapup jeg an isobutyl
gBGgsent invention, R6 is preferably.a hydrogen atom

a nethyl group or an 23 ethyl group. R is preferably

a hydrogen atom a fluorine atom a chlorine atom or

a gnta hy;bhalrn@@moaﬁcanaypgetsp@mble %aﬁtpfﬁ’@ﬁ’éoﬂ’r QYBcribed

n- t ou or an 1 sobut ou
harﬁh‘g‘?%% Byitat £ he géﬁ?&ﬁPebes%F?iPﬁﬁ%&%VoFeaMr? gegpound
hahen@itttmfgeﬁEEaHMuaasai)t d/'.ﬁhlthb chesdir phepmtiath Byving an
adiB2EILN0,0 SOUMOMNT, (DRI NG el o oLl S o bholsae

i hven ng an up or
orbasi @Clgi @apt bmctecaaltub@ pirgpar edsasom apaseidaldespectavely.

sulfil 92 5al s @ésgggg qlg!r\gﬁ{]glf dgase or an acid,

resgect i vel salt 1Is scri bed her ei nafter The
phd %E@?@EC@APWC%JO@BFQBP@M% ikasdgl salyf of a compound

haQQHQQ%@%erJ@\é'l%ﬁnﬁ@a agnes@knd ¢raukae (Ll'x)ref’?tf_lctrh?s preferably
present 1nvention is preferably_ an alkali netal salt

ansyp Hsme Rl §AlE Auch ap%ﬁa%%rﬁaéév tPOTGE SR Hiadiy %Pf-thwm

sadf; alrkal kaei rRae b Pripbah]l saht suhadsapgnesh Wansadd c@lcium
saﬁ@lc um salt;. an organic base salt. s

ch as _,
ety TR RoPF e et 5060 | 2% HU PSRRI oL ine salt,
triipthyl anigre sl tsat tibutiyil sojpmepylier hlyhauprra:yaarthylamine salt,

di%% %%gﬁ%lgg' Q%ltg;‘ertr 161Fl:\%?%%elr1ﬁ.i ﬁrel 33, e %g/rgdlne salt,

4—pwéé©l¥@r§myr,ldeme &ﬁlamqropégwirmlselts@@;haragmghy@m@l salt
sudhll bs dusiine sald, 1369h01 8 Saktgi AL thhee Saltohine salt,
glutamic acid salt, or aspartic acid salt. The salt is preferably
an alkali metal salt.

The pharmacologically acceptable “acid salt” of a compound
having the general formula (I) of the present invention is preferably
an inorganic acid salt, for example, a hydrohalide such as
hydrofluoride, hydrochloride, hydrobromide, or hydroiodide, a
nitrate, a perchlorate, a sulfate, a phosphate, or the like; ‘an
organic acid salt, for example, a lower alkanesulfonate such as
methanesulfonate, trifluoromethanesulfonate,. or ethanesulfonate,
an arylsulfonate such as benzenesulfonate or p-toluenesulfonate, an
acetate, a malate, a fumarate, a succinate, a citrate, an ascorbate,
a tartrate, an oxalate, a maleate, or the like; or an amino acid salt
such as glycine salt, lysine salt, arginine salt, ornithine salt,

glutamic acid salt, or aSpartic acid salt, and most preferably a



glutamc acid salt, or aspartic acid salt. The salt is
preferably an alkali netal salt. The _

phar macol ogi cal | y acceptabl e4"acid salt"” of a conmpound
havi ng the general fornmula (1) of the present

irnvention is preferably an inorganic acid salt, for
exanple, a hydrohalide such as hydrofluoride,

dero hIorlde hydr obr omi de, or hydroi odi de, a

¥lﬁra €, 9a perchl orate, a sulfate, a phosphate, or the

| i Kidye apha:qunipglaalIb:aﬁcbptﬁh&e(pm@mmhg tleede@BEr described

a u ch a ne f Qnat e

m?%hﬁpﬁ%rgﬁgﬂﬁégéghC?bn%fgnv $ %eghefonéPund § through
the yeggkiomatie esaphe as da@mzenes@ld,onat therlike under the
pl‘@§1%|1989§§luuoge§£ F@nsarln %ggg at ﬁ‘xabta lgal Qt @omé)%ugan@}qﬁa%s

a succinate, a citrate, an ascor trate

CIWAIrAER, te el EarRounsk ﬂhebvi%R?Ymﬂtlano%ﬂﬁaﬁéoaelde@HﬂQlon,:

hydi yass glr)t@e"!l.%.k%alan a E&(ﬁb%cﬁﬁub 1§Egh@éﬁ:%d5@3 Ehe co dpound
ornithine salt, lutam c acid salt, or aspartic ac

%)albty g%ﬁ'ﬂr%%lﬁr’erf@%%*l pydrolysifydr ohal i de. The

ph[&ferrpeediﬂgj @alshylmqwoael espa UHnip@uh8 6418, when the
descr above i s a ound which is converted into

e uggﬁp(g VI SRR hIEQHRy FEAPEIs 150 By Afhegification
ocmgasidatcicacotl,sueh ddrboxiyk eyt féhexphysd 0kogbs@lds derived -

vivo, that is, campound that LS
of L Pl E e S Bea Y s RS Rt SorPRarTETYY
e&ﬁaiuénFQWFon,hﬁdmeﬂq&ﬂamlmpmehEyl|de£ermf1eaummmpound t hat
d Id
;@3&9@3 ced h %@%EQU e %@% Pgérgégérﬁ% ahgbove
eﬁﬁfrafé6ﬁﬁﬁﬁhdp h%h“ﬂdhéﬁt?heleRﬁﬂseunds (1) have a

(FaleRayylogneup, 3C@fb>@ﬁeqeﬁl-3\/§ﬂn g@sggfézf fq.%tathQn, or
am dati on of such carboxyl group (for exa

CYCONAB TRt YFEr PoRY: oty éFﬁ?Fl%’sﬁaérlelr ct |“t?ﬁhybﬁ‘éh%tl°n of -
thestcarbbx watgronp @ﬁrab@bmhhcyl )gSoer thé Catkeqn,

d hyl t t f t I net hyl

st AT FORPO R (0 SR TRy oy aPhy e SEEBEN Lot Ppknomn.
medtobal | dyl esterification,

(S'ﬁr‘fr‘f?é&mgreoxgs t’h% ﬁgf Qf L%:h)él %&Tﬁ) rEﬁ(lldﬁ ﬁI of the present

esterification, <cyc yl oxycar bo
ingenEieRi yariows d@rlmWIsarhld:é?témmdwcrnbhé igarboxjterature

‘gfeQH@oﬁfterﬂ: RO Hd) o®l § h%dl‘e%ﬁlagr&%q.gﬁorwuﬂ%s 198,
pu%%rlsggd in P§9roegy erJ_gg]kgvbae S(r:lgg.[e)r?)ugnd(cl)eav)éd 1?1?:Vc\>mthe compounds’
(I) under physiological conditions are also included.

When the compounds of the present invention are allowed to stand
in contact with the atmosphere or to recrystallize, they may absorb .
water or water may attach to them to form a hydrate. The present -
invention encompasses such hydrates.

The compounds of the present invention also include the
corresponding compounds which are labeled with isotopes (for example, -
", Yc, s, etc.).

When the compounds olf -‘the present invention have asymmetric

carbon atom(s) in their structures, these compounds can exist as

optical isomers due to such asymmetric carbon atom(s). In the



nmet hods. Furthernore, as the prodrug of the conpounds
(1) of the present invention, various derivatives
whi ch are described in the bsterature ("Devel opnent
of nmedicine” Vol. 7, Ml ecular design, pp 163-198,
publ i shed in 1990 by Hi rokawa Shoten) and cleaved into
t he conpounds (I') under physiological conditions are
_ pégég%t ﬂ%mgle When t e caonp gnds of thed$resent ,
SHVent PO 8 alT st iao°p§ll§ﬁ L§HreC oAt AT WWERS (HeoPtical
i spmepspier eepresenteRt kySd aalllnlgze cHethﬂy:aUraE/ozﬁtbﬂQr b Th@bEésent
r ach 1em.to ydr at e.
1r9feg\sﬁ’2[r->]:t? enl%%é %%onbg%go alé'éfceigasu IPlﬁygr ioé[%ersﬁfé mixtures
Tﬂ@ﬁﬁﬁéunmgﬂnfrﬁheOpresent i nvention also include the.
correspondi ng conpounds which are | abeled with
i sotopes (for exanple, 3H, 140, 35S, etc.). Wen the
cofF6hRA%CORXERRLPT ofehle ioepeatRdm hRxiag ashengereiad formula
(I0abbatheab A ERvddi8idn 84 UGLYIESm 1@‘33&&98}386{%1% having

can exist as optical isoners due to such asyrmetrl c

thea PBEBR 2t grEeyla (rldhe (252) pridSeht- idwedi { oh) shown in the
fcﬂ.llbgh.ﬁg Q'Iabll€§|1 | 5,08RMmdaNdp it XhdrLSpafo Ophé %Eseh@ QH®EStion
shouz ?t gted qi a single chemcal formula. The
de SREFBR & SsSIPPBBER i ndi vi dual opti cal
[ Sd‘rhre:’z&aaﬂdg e £Xt hr eBbret\h.%rtﬁeﬁs IR t&{]éyfdsmdvﬂ.ngpfa&fl@%rl%dshown
nmp conp s having the gen
be‘(%@ “he E?eecgéﬁ i hvent ' 6R&FE tsfSrgje’%gir?pLBngt%ea double
-boe‘ldnp@fkmd@lha\hm tbh@dcg:anes allog‘mlaﬂmyaie(derm)mea]dép)endmg on
tHel naddre Q:rf (alt:oms uégkq%tla&] the followng Tables 1,
2, 3 and 4, but the scope of the present invention
shoul d not be limted to these conpounds. The mneani ng
of the abbreviatiins cRathe follow ng Tables is shown
bel ow. The dotted line (---) represents a single bond
dr a double %bnd, and which bond to adopt is
lcogi cal |y deteymmﬂed dependi ng on the nature of atons

ybstituted. N ﬁ}ralght chain |1 iso Ccyclo M
nethyl gr oup
MeO methoxy group
Et ethyl group
Bn benzyl group
Bu butyl group
" Hex hexyl group

Ph phenyl group



MeO net hoxy group Et ethyl group Bn benzyl group Bu
butyl group Hex hexyl group Ph phenyl group 26
(Table 1) J U( I-1) L Vi1eCO2H

------------------------------------------- Conpound R
JKL UV No
T i 1-1 n-Bu N
-(TNbgegh)CH 1-2 i-Bu NNO. SCH 1-3 c-Hex NNO S CH
T DNNOSGCH 1-5Bh NNO SCH 1-6 n-Bu NN O
RQBH 1-7 i-Bu NNOOCH 1-8 c-Hex NNO O CH 1-9
NOOCH 1-10 BA NNOO CH 1-11 n-Bu NN O
Ve O4-J1-124-Bu N N O NVe ]é-ls c-Hex N N O NMe
hn NNO NWwe CH 1-16

CH 144/ N O~V CH  1-
n-Bu N & o N7 1-17i-Bu N N
c-Hex NN O N-CHECH 1-19 PhD N N

Compound R J K L U v
No.
1-1 n-Bu N N O S CH
1-2 i-Bu N N O. S CH
1-3 c-Hex N N O S CH
1-4 PhO N N O S CH
1-5 Bn N N O S CH
1-6 n-Bu N N O O CH
1-7 i~Bu N N O o) CH
1-8 c-Hex N N O 0] CH
1-9 PhO N N O O CH
1-10 Bn N N O O CH
1-11 n-Bu N N O NMe CH

| 1-12 i-Bu N N O NMe CH
1-13 c-Hex N N O NMe CH
1-14 PhO N N O  NMe CH
1-15 Bn N N O NMe CH
1-16 n-Bu N N O N -CH=CH-
1-17 i-Bu N N O N -CH=CH-
1-18 c-Hex N N O N -CH=CH-
1-19 PhO N N O N -CH=CH-
1-20 Bn N N O N -CH=CH-
1-21 n-Bu N N O CH -N=CH-
1-22 i-Bu N N O CH —-N=CH-
1-23 c-Hex N N O CH -N=CH-
1-24 PhO N N O CH —-N=CH-
1-25 Bn N N O CH -N=CH-



1-20 Bn NN O N -CH=CH 1-21 n-Bu NN O CH -N=CH 1-22
i-Bu NNO CH-N=CH 1-23 c-Hex NN O CH -N=CH 1-24
PhD N N O CH -NsCH 1-25 BnN N O CH -N=CH 27 1-26

n-Bu NNOCHS 1-27 i-Bu NN-O CHS 1-28 c-Hex N N
0OCHS 1-29 PAONNO CHS 1-30 BA NNOCHS 1-31
n-Bu NNOCHO 1-32 i-Bu NNO CHO 1-33 c-Hex NN
1.9,CH O 1-34 PAONNO CHO 1-35 Bn NNOCHO 1-36
“A-Bu N N*O°CH Nve™ 1237°T-Bu™N N O CH NMe  1-38 c- Hex
1-R7N O CHiNBee H§-38 RRO®EN OSCH W 1-40 Bn NN O CH

_ 1-41_p-Bu.CH.N 0 S 42 i-Bu CHNO S CH
1?-%/23 c-l—léxH%fERlONS(%HCI%-_'44 hOCHNO S CH 1-45 Bn
1-28 N O SPE® 1IN46NNBu @H NG O CH 1-47 i-Bu CHN O 0
16K 1-48¢- HexNCI-L,NOOQ:HCH 1-49 PhOCH N 0 0 CH 1-50

Bn CH N0 0 CH 1-51 n-Bu CHNO NV CH 1-52 i-Bu CH

1|§|10N|\/E(_1;FpuNNO CH

1-32 i-Bu N N O CH o)
1-33 c-Hex N N O CH 0
1-34 | PhO N N O CH 0O
1-35 Bn N N O CH O
1-36 - n-Bu N N O CH NMe
1-37 i-Bu N N O CH NMe
1-38 c-Hex N N O CH NMe
1-39 PhO N N O CH NMe
1-40 Bn N N O CH NMe
1-41 n-Bu CH N O S CH
1-42 i~-Bu CH N O S CH
1-43 c-Hex CH N O S CH
1-44 PhO CH N O S CH
1-45 Bn CH N O S CH
1-46 n-Bu CH N O @) CH
1-47 i-Bu CH N O 0o CH
1-48 c-Hex CH N O 0] CH
1-49 PhO CH N O 0] CH
1-50 Bn CH N O © CH
1-51 .-n—Bu CH N O NMe CH
1-52 i-Bu- CH N O NMe CH
1—5_3 . c-Hex CH N O NMe CH
1-54 PhO CH N O NMe CH
1-55 Bn CHE N O NMe CH
1-56 n-Bu CH N O N -CH=CH-~-
1-57 i-Bu CH N O N -CH=CH-
1-58 c-Hex CH N O N -CH=CH-
1-59 PhO CH N O N. -CH=CH-
1-60 Bn CH N O N ~CH=CH-
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NMe
NMe
NMe
NMe
NMe
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
NMe
NMe
NMe
NMe
NMe

N
N
N

CH N O
CH N O
CH N O
CH N O
CH N O

0

0

0

c-Hex CH N O

PhO
Bn

c-Hex CH N O
CH N O
CH N O
CH N O
CH N O
CH N O
CH N O

PhO
Bn
c-Hex CH N O

PhO
c-Hex N

c-Hex N
PhO

i-Bu
n-Bu
i-Bu
n-Bu
i-Bu
n-Bu
i-Bu
c-Hex N
PhO
Bn
n-Bu
i-Bu
PhO
n—-Bu
i-Bu

Bn
Bn
Bn

1-67
1-68

69
1-70

71
1-72
1-73
1-74
1-75
1-76
1-77
1-78
1-79
1-80
1-81
1-82
1-83
1-84
1-85

86
1-87
1-88
1-89
1-90
1-91
1-92
1-93
1-94
1-95



1-86 n-Bu NO NO CH 1-87 i-Bu N. 0O NO CH 1-88
c-Hex NONOCH 1-89 PhONO NO CH 1-90 Bn NON O
CH 1-91 n-Bu NO N NVe CH 5,492 i-Bu N O N Nve CH
1-93 c-Hex NO N NVe CH 1-94 PhON O N NMe CH 1-95
Bh NO NNVe CH29 1-96 n-Bu NO N N - CHECH 1-97
i-Bu NO NN -CHECH 1-98 c-Hex N O N N - CHECH 1-99
PQ N'O NN -CHCH 1-100 Bn NO N N - CHECH 1-101
19280 N 0 WEH M= N1- o2 1CHBGEN 0 N CH - N=CH- 1- 103
1e9'Hex N Q].—NuCHN- N=CHN 1-1\1104—dﬁ|%@ﬁN 0 N CH T:(l:l;r? 1310ﬁ|
BNON ] 1-106.n-Bu N O N CH S i -Bu
Q’N -efo c-PeX ND NGT8” 1-109 PAONO NCH S
149910 BnENOO NNCHCS N1- Nll—m:-HBGHNONCHO 1-112 i - Bu
N CH 3 x N 0 1-114 PAON O N CH
18h901115%‘n Né’l‘%ﬁ) f@lnsu NONGCHNWE 1-117

171Bu N 0 ™NEOH Mve 01-N1183Pb H&NeCR-0 N CH Nwe

1-102 i-Bu N O N CH -N=CH-
1-103 c-Hex N O N CH =-N=CH-
1-104 PRO N O N CH -N=CH-
.1-105 Bn N O N CH -N=CH- "
1-106 - n-Bu N O N CH S
1-107 i-Bu N O N CH S
1-108 c-Hex N O N CH S
1-109 PhO N O N CH S
1-110 Bn N O N CH S
1-111 n-Bu N O N CH O
1-112 i-Bu N O N CH 0
1-113 c-Hex N O N CH 0
1-114 PhO N O N CH 0
1-115 Bn N O N CH 0
1-116 n-Bu N O N CH NMe
1-117 i-Bu N O N CH NMe
1-118 c-Hex N O N CH NMe
1-119 PhO N O N CH NMe
1-120 Bn N O N CH NMe
1-121 n-Bu CH O N S CH
1-122 i-Bu CH O N S CH
1-123 c-Hex CH O N S CH
1-124 PhO CH O N s CH
1-125 Bn CH O N s CH
1-126 n-Bu CH O N O CH
1-127 i-Bu CH O N © CH
1-128 c-Hex CH O N ©O CH
1-129 PhO CH O N O CH
1-130 Bn CH O N O CH



O NCHNW 1-120 Bnh N O N CH Nve  1-121
SCH 1-122 i-Bu CHO N S CH 1-123 c- Hex
1-124 PAOCH O3l S CH 1-125 Bn CHO N S
126 n-Bu CHO NO CH 1-127 i-Bu CHO N O CH
C-Hex CHO NO CH 1-129 PAOCH O N O CH 1-130
Bn CHO NO CH 30 1-131 n-Bu CHO N NVe CH 1-132
i-Bu CHO N N 1-133 c-Hex CH O N NMe CH . 1-134
1'&%6% CH onﬂﬁhwew%éﬁ%i- Tss%%ﬁ CiCB N NVe O 1.136 - Bu
1-CB20 N Ni-@H=CeH 10 187 NMBu CEHO N N - CHECH 1- 138
x CH O.N.N = 139 PhO CH O N N - CH=CH
1%?’?20 Bnccﬁ'élﬁ ﬁ”ﬁﬁg&cﬁél-li n-Bu CH O N CH - N=CH-
1-13442 | - BBOCH GHNQCHY- NMEBF 1CH43 c-Hex CH O N CH
n CHON

1-1N5CH 15144 PR GH @ Ny -NgCH 1-145 B CH
“NECH 1-146 n-Bu CHO NCH S 1-147 i-Bu CHO N S
1-13%48 c- HeRBuUCHCH NP CM SN 1-146CRhO CH O NCH S 1-150

1-B37CH 0 N-gH Scul-d5% nyBu LGH-BxN CH O

1-138 c-Hex CH O N N -CH=CH-
1-139 PhAO CH O N N -CH=CH-
1-140 Bn CH O N N -CH=CH-
1-141 n-Bu CH O N CH -N=CH-
1-142 i-Bu CH O N CH -N=CH-
1-143 c-Hex CH O N CH ~N=CH-
1-144 PhO CH O N CH -N=CH-
1-145 Bn CH O N CH -N=CH-
1-146 n-Bu CH O N CH s
1-147 i-Bu CH O N CH S
1-148 c-Hex CH O N CH S
1-149 PhRO CH O N CH S
1-150 Bn CH O N CH S
1-151 n-Bu CH O N CH 0
1-152 i-Bu CH O N CH 0
1-153 c-Hex CH O N CH 0
1-154 PAO CH O N CH O
1-155 Bn CH O N CH 0
1-156 n-Bu CH O N CH NMe
1-157 i-Bu CH O N CH NMe
"1-158 c-Hex CH O N CH NMe
1-159 PhO CH O N CH NMe
1-160 Bn CH O N CH NMe

In Table 1 described above, the preferred compounds (I-1) of the
present invention include
Exemplification compound number 1-3:

1-({4-[3~(4-Cyclohexylphenyl)-1,2, 4-oxadiazol-5~yl]-2-thienyl}me



1-152 i-Bu CHO NCHO 1-153 c-Hex CHO NCH O 1-154
PhROCHO NCHO 1-155 Bn CHO NCH O 1-156 n-Bu CH O
N CH NV 1-157 i-Bu CH O N3CH NMe  1-158 c-Hex CH O N
CH Nve 1-159 PhOCH O N CH NMe 1-160 Bn CHO N CH -

N S e In
Tabl e 1 described above, the preferred conpounds (I-1)

1 l gggtl ﬁ&; caﬁgégﬁ}lon lnclude Exenplification

Eme@%Af{@a%wwmmeEMExyMpmpﬂylD=&;2,4-oxad!azol;5-y|]-2-

l—ggheﬁylilu%y%}oh££9ﬂgﬁ%%§g giﬂ%'éi'%§§?9§gﬂlély§%L9—furyl}meth
I cation co

Y¥iﬁ6921?§ﬂqiﬁ GyébQﬁM%eﬂ pRédyl ) -1, 2, 4- oxadi azol -5-yl ] - 2-

EXE%@YL}I@gdlonyE%ﬁg@ﬂdddhﬂﬁbgrCfuﬂwoiya;c acid

fication conpound nunb
1o {é{@ﬁr @TI&OPgebwgﬂnyHén% § 4 xadipgaki w20l PIry i} pydivd hme
tHyTl')gzéH:J}dE&xe—tBh&Jiﬁkﬁi@tlhél pei@- carboxylic acid
Ilflcatlon conpound. nunper_ 1-22:
Exme?g TR SOPRAYACHRERYES - 1722:4- oxadi azol - 5-yI ] pyri d
1-|(rn63{y+}Msobhyju);ﬂmtﬂdl-mez&Wabexyblcs@ql]@yrldln 3-ylime

| t d_nupber 1-28:
B R e e SRR e R - 1, 2, 4- oxadi azol -5-y1 - 2
EXBhpéh?iQan;onthgmgqunﬂ:ndmherSE{Zﬂ'boxyl|c acid
‘%E’Eﬁlé‘i e R T S b Pazcn o yap - phienytime
?F??ﬁﬁ#ﬁe‘9ryéﬁhﬂﬂmiﬂneael@arboxyl|c aci d
Ex@ﬁ ﬂpkiéatq@hl e&nmounﬂb Opeys . 1- 43

Cycl ohexyl p heng |sooxazol 5-yl]-2-thienyl
fh§T§ YcéPP%HX#QhSFEé?b Mar4-©*adigzol-5-y11-2~furyl}meth

yl)azetldlne -3~-carboxylic acid
Exemplification compound number 1-43:
1-({4-[3-(4-Cyclohexylphenyl)isooxazol-5-yl]-2-thienyl}methyl)az
etidine-3-carboxylic acid
Exemplification compound number 1-48:
-({4-[3-(4-Cyclohexylphenyl)isooxazol-5-yl]-2-furyl}methyl)azet
idine-3-carboxylic acid,
Exemplification compound number 1-57:
1-({5-[3-(4-Isobutylphenyl)isooxazol-5-yl]lpyridin-2-yl}methyl)az
etidine-3-carboxylic acid,
Exemplification compound number 1-62:
= ({6~[3-(4-Isobutylphenyl) isocoxazol-5-yl]lpyridin-2-yl}methyl)az
etidine-3-carboxylic acid,
Exemplification compound number 1-68:
-({5-[3-(4-Cyclohexylphenyl)isooxazol~5-yl]-2-thienyl}methyl)az
etidine-3-carboxylic acid,
Exemplification compound number 1-73:
= ({5-[3-(4-Cyclohexylphenyl)isooxazol-5-yl]-2-furyl}methyl)azet
idine-3~carboxylic acid,

Exemplification compound number 1-82:



Exenplification conmpound nunber 1-48:

1- ({4-[ 3-(4-Cycl ohexyl phenyl )i sooxazol -5-yl]-2-furyl } m
et hyl )azet i di ne-3-carboxyBpc aC|d Exenpllflcatlon
conmpound nunber 1-57:

1- ({5-[3-(4- Isobutylphenyl)lsooxazol 5- yI]pyrldln 2-yl
}methyl)az etidine-3-carboxylic acid, Exenpllflcatlon

co n e
1 SRS e (A bR a1 71 SemesiBro by PRdy Pr b et
yBNHmbhyh)mﬁ%3ﬂeakubx&ﬂ£§-@anboxyl|c aci d, Exenpllflcatlon
Eﬁ%?%E?Fg%§%ﬂp% T% exyIEﬁgﬁ§I}T%%oxazol-5-y|]-2-thieny
13 Ehyt y &Lycdphdiknkei@nyad) box¥ 4 wxadi dzo Bdenwpll £ 1 tatdnyd tme
QggfhiﬂéﬁgeEa}bJ llC acid

t
I%QP?S [3-(4- Cyclohecilphenyl1|sooxazol 5-yl]-2-furyl}m

L aedtion gPRRRIE #FBRY| 1 8%ci d, Exenplification

1CQReYng, Bheil 2) diazol-3- 1] -2-thienyl }me
o YRSty Biiendd) =1, 2, 4 oxadiazol 3 y1) -2 thienylim

-tjﬁ@%ﬁ??E%Q%Peﬁﬁrfai%ﬂ%ﬁﬁlﬁeaSlﬁarboxyl|c aci d,
E)@ﬁmkﬁ.éétﬁ&ﬁﬂ @BmEONRD tebed Mbegg :1- 83:

ST a i Yok PR o, o pa i wra. S TP

yﬂiaaﬁphdima&ﬂﬂcanbciymmmJmdlaunber 1- 84:

H&ﬁlf ? éux&¥§m$§a£%%$%8n¥l &72 4- oxadi azol - 3-yl ] - 2-

-cdrboxylic acid,
lﬂidénmﬁrf4tﬁﬂﬂb@nytphﬁnxhidlnantmnxaﬂlsgol 3-yllpyridin-2-yl}me

' }gyl(){aée[:JI?dJ{n%—@LELer&hggﬂi -1, 2, 4-oxadi azol - 3-yl | - 2-

uryl }meth | yazeti'di ne- 3-car boxylic acid,

E@@&ﬁﬁﬁ@m SAMBRHFH IECAE Mbe02E- 97:
1-‘I¢{(6{-$5L54(1%0'10%@?11153/4@16&1' 2; - Geatri @%a4i A2l p§ry&1MJyCi}me

azeti di ne- 3-carboxylic acid

thS%éﬁﬁFFf%‘aet ohe 65 Sbodfd*hitber 1- 102:

Exerpfl 6 £ | Sat{idbnl &ehp&gﬂqahamyb) 110,74 oxadlazcﬂ 3 yl]pyrid

1 2yl e Lyl ggsthgines 3 caroxyl i ¢ aG9hdy 4y enyl jmeth

yl)azetidine-3-carboxylic acid,

Exemplification compound number 1-108:
1-({5-[5-(4-Cyclohexylphenyl)-1,2,4-oxadiazol-3-yl]-2-thienyl}me
thyl)azetidine-3-carboxylic acid,

Exemplification compound number 1-109:
1-({5-[5~(4-Phenoxyphenyl)-1,2, 4-oxadiazol-3-yl]}-2-thienyl}lmethy
l)azetidine-3-carboxylic acid,

Exemplification compound number 1-113:
1-({5-[5~-(4-Cyclohexylphenyl)-1,2,4-oxadiazol-3-yl]-2-furyl}meth

yl)azetidine-3-carboxylic acid,

Exemplification compound number 1-122:
-({4-[5-(4-Isobutylphenyl)isoxazol-3-yl]-2-thienyl}methyl)azeti

dine-3-carboxylic acid,

Exemplification compound number 1-123:
1-({4-[5-(4-Cyclohexylphenyl)isoxazol-3-yl]}-2-thienyl}methyl)aze

tidine-3-carboxylic acid,



Exenplification conmpound nunber 1-107:

1- ({5-[5-(4-1sobutyl phenyl)-1, 2, 4-oxadi azol -3-yl]-2-th
ienyl}meth vyl)azeti-di ne-3-%3&rboxylic acid,
Exenplificati on conpound nunber 1-108:

1- ({5-[5-(4-Cycl ohexyl phenyl }-1, 2, 4- oxadi azol - 3-yl ] - 2-
thienyl}me thyl)azetidi ne- 3- carboxyllc acid,

sx@ﬁgﬂpﬂcfa'tgéh' Q&E?OQJEHOHHQT%U ep,1- 109:
{5-[ 5- (4- Phenox 4-oxadi azol -3-yl]-2-thi
L-dAgT }ametd he&ywnmlhesgxmlbéxywc2a@11@nyl}methyl)azetld

inBXenPd doixGat & 04k iconpound nunmber 1-113:

1-%@5 [ 5-(4- Cyclohexylphenyl) 1, 2, 4- oxadi azol - 3-yl ] - 2-
EXERP Y S iRgithony Fymeasrida PR daitBBxyl i ¢ aci d,
1-Exenpd (ai- czt:llmﬁbbmml@%eﬁpﬂ mnﬁaal) bllsflgz%; 2|]fu§yl|}1methyll})azeti

sobut yl phenyl )i soxazo y t hi enyl } ne

leﬁy%)%%%?%ylﬂ?ﬁ%Jéycarboxyl|c acid, Exenplification
Exenppofine thunbesmpbubd3humber 1-137:

_1- { 1 4- cIohex henyl ) i.sgxa -3-yl]-2-1hi en
1 IJ_% g’?)(gzésokt% lrrlvehe ¥ll§ O)YXyﬁ)ollcga fz.gpyrjé%.rg—Z yipmeech)g/lkaze
tiBkeep}idairbaky bic eoridound nunber 1-124:

Exlm§>£4f1[c§‘cgénpg&mgh 3[ } $0%3301-3-yl ] -2-thi e”y' } et

azet | I ne-3-car ic acid, Exenplification
1- déﬁpb@nﬂj -Aapbetrylphengl) lsoxazol 3- yl]pyrldln 3~-yl}imethyl)aze

t1&1£é43{o'ér66x§éﬂﬁé qhaxyl phenyl)isoxazol -3-yl]-2-furyl)ne

)azeti  di ne-3-carboxylic aC|d Exenpllflcatlon
ExEBﬁbkﬁhﬁftﬁBﬁbERmEPuP§7number 1-147

1-364 65 (5~¢4olbﬁﬂbllﬁh)é|r19m$D¥$>)alz&qxazgh} 3 WHiRW L Ry laket i
di ne- 3- carboxyllc acid, Exenplification

R Ty
Exém@{fﬁqdit@énlemﬂpﬁumbphemyéﬁir&anazol 3-yl]pyridin-3-yl}
1- Q?Ehgﬁhgzﬁan%$9;?ﬁf%? xgz%lagl l]%%%hlgh;ifakhgq)aze
tlng?E?TQ§rPQXY%bbGﬂyﬁphenyI)|soxazol 3-yl]-2-thienyl}ne
ExEHﬁi)ﬁyeythondéoﬁbo%nﬁaﬁgﬁﬁég'ﬂllqgkd :
1-({5-[5-(4-Phenoxyphenyl)isoxazol-3-yl]-2-thienyl}methyl)azetid
ine-3-carboxylic acid, and .
Exemplification compound number 1-153:
1—({5—[5—(4—Cyclohexylphényl)isoxazol—3—yl]—2—furyl}methyl)azeti
dine-3-carboxylic acid,

more preferred compounds are the compounds of Exemplification
Compound Nos. 1-83, 1-84, 1-88, 1-97, 1-102, 1-108, 1-109, 1-113,
1-123, 1-124, 1-137, 1-142, and 1-148.

(Table 2)

R CO,H
\©\—J\ ;) N (I_2)

Compound R J K L U v m



Exenplification conpound nunber 1-148:

1- ({5-[5-(4-Cycl ohexyl phenyl )i soxazol -3-yl ]-2-thienyl}

met hyl ) aze tidine-3-carboxygkic acid, Exenplification

conmpound nunber 1-149: :

1- ({5-[5-(4-Phenoxyphenyl )i soxazol - 3-yl ] - 2- thlenyl}net

hyl )azetid 1ine-3-carboxylic acid, and.

Exenpl i fication compound nunber 1-153:

“I- ({5-[5-(4-Cycl ohexyl phenyl )i soxazol - 3-yl ]-2-furyl }me

—thykyazeti---dirne=3=carboxytt+c-acid, nore preferred
onpounds rare,t hg, oun of Exenplification

2_g‘onpoungl ﬁgs N1 g% gng @% 88, 1-97, 1-102, 1-108,

27%-109, E-Be3, N 1N12@, 51 128, £ 137, 1-142, and 1-148.

2-3Tabl & 2) uBx, NO3H oRdV )M >
299V m3FhONg NN Q_S___CH. .2 ____ . __...... 2.1

No

245-Bu N Ns0O SEHR R-2 i-8d NgNO S CH2 2-3 c-Hex N
2-?030'5'1-211 2:4 PAONNO SCH{2 2-5B1 NNO S CH?2
-6 n-BEREN & sNaP3S 2-FHi-Bu NNO SCH3 2-8
2-0- Hex NiNBQ SNCHM3 0259 Pb@ N3N O SCH3 2-10 Bn N N
2_%SCH3H21 &FUNNO C@lz 2-12 i-Bu NN O O CH
2-13CF8x N N 0°0°%H £ 2514 PhRONNO 0 CH 2
2-9 PhO . N 0O S 3
2-10 Bn N O S CH 3
2-11 : n-Bu N N O O CH 2
2-12 i-Bu. N N O O CH 2
2-13 c-Hex N N O O CH 2
2-14 PhO = N N O O CH 2
2-15 Bn N N O O CH 2
'2—16 . n-Bu- N N O O CH 3
2-17 i-Bu. N N O O CH 3
2-18 c-Hex N N O O CH 3
2-19 PhO N N O O CH 3
2-20 Bn N N O O CH 3
2-21 -n—-Bu N N O NMe CH 2
2-22 i-Bu N N O NMe CH 2
2-23 c-Hex N N O 'NMe CH 2
2-24 PhO N N O NMe CH 2
2-25 Bn N N O NMe CH 2
2-26 n-Bu N N O NMe CH 3
2-27 i-Bu N N O NMe CH 3
2-28 c-Hex N N O NMe CH 3
2-29 PhO N N O NMe CH 3
2-30 Bn N N O NMe CH 3
2-31 n-Bu N N O CH S 2
2-32 i-Bu N N O CH S 2
2-33 c—-Hex N N O CH S 2



2-25 Bn N N O Nwe

2-27 i-Bu NN O Nwe
0 Nve CH
S 2

2 2-23 c-Hex NNO
2-29 PhO N

2

0

0

386 CH3 2-21 n-Bu NNO

3 2-18 c-Hex NN O O CH3 2-19 PhO
S
S3
S
S

OCH2 2-16 n-Bu NNOO CH3 2-17
N O CH

N

-3
|

P
3

umwmmm%ﬁzww

239%CH 0 2Ph®- 48" n-BuON I 0

2=
2

2

2

4

B

He

N

N0

Ph
: 2
Z%BﬁéanB%dg%-‘Q 03 %%

. Bn

0]
)

N O CH
N O CH

N
N

n-Bu

2-41
2-42
2-43
2-44
2-45
2-46
2-47
2-48
2-49
2-50
2-51
2-52
2-53
2-54
2-55
2-56
2-57
2-58
2-59
2-60
2-61
2-62
2-63
2-64
2-65
2-66
2-67
2-68

i-Bu

0
o
o

N O CH
N O CH

c-Hex N
PhO
Bn

N
N

N O CH

0]
o)

N N O CH

n-Bu

N N O CH

i-Bu

o)

N O CH
N O CH

c-Hex N
PhoO
Bn

0
6]

N
N

N O CH

NMe
NMe

N N O CH

n-Bu

N N O CH

i-Bu

c—Hex N N O CH NMe
N O CH NMe

PhO
Bn

N
N

NMe 2

N O CH

N O CH NMe

N O CH

N
N

n-Bu

NMe

i-Bu

NMe 3
NMe

N O CH

c-Hex N
PhO

N O CH
N O CH
CH N O S

N

NMe 3
CH
CH

N

Bn

n-Bu

CH N O s
c-Hex CH N O §S.

i-Bu
PhO

CH
CH
CH

CH

CH N O S

CH N O S

Bn

CH N O s

n-Bu

CH

CH N O s
c-Hex CH N O S

i-Bu

CH



2-48 c-Hex NNO CHO 3 2-49 PhONNO CHO 3 2-50
Bh NNOCHO 3 2-51 n-Bu NNO CHNW 2 2-52i1-Bu N
NOCHNW 2 2-53 c-Hex N BsO CH Nve 2 2-54 PhON N
O CHNwe 2 2-55Bn NNO CHNW 2 2-56 n-Bu NNO CH
NVe 3 2-57 i-Bu NNO CHNw 3 2-58 c-Hex NN O CH
Nve 3 2-59PhONNOCHNI\/t932OBnNNOCHNI\/EB
28 ex E:%CH §re 0 L 6aho b N 0 S O 2 2-65 Bn
204 N 0 $rCH 2CH2M660nSBu CH N S CH 3 2-67 i-Bu CHN
2°’ch 3 B R AR ©S 3 2-71n-Bu G NO O O 2
2'27-272|-BuBGHNHOh€)eHQ 2CH732:He CHNOOCH?2
0274 PhQQIéXNquONCIdZO 2-%5 Bp CHNO O CH2 2-76
n-Bu CHNOOCH3 2-77 i-Bu CHNOOCH3 2-78
24Hex CHMQ 0 GHCH 30 2 79%hOLTH N O 0 CH 3 2-80 Bn
209 NO BCH 3ce N 0 0 cH 2

2-76 n-Bu CH N O 0 CH 3

2-71 i-Bu CH N O O <CH 3

2-78 c-Hex CH N 0O O CH 3

2-79 PhO CH N O O CH 3

2-80 Bn CH N OO CH 3

2-81 n-Bu CH N O NMe CH 2

2-82 i-Bu CH N O NMe CH 2

2-83 c-Hex CH N O NMe CH 2

2-84 PhHO CH N O NMe CH 2

2-85 Bn CH N O NMe CH 2

2-86 n-Bu CH N O NMe CH 3

2-87 i-Bu CH N O NMe CH 3

2-88 c-Hex CH N O NMe CH 3

2-89 PhHO CH N O NMe CH 3

2-90 Bh . CH N O NMe CH 3

2-91 n-Bu CH N O CH S 2

2-92 i-Bu CH N O CH S 2

2-93 c-Hex CH N O CH S 2

2-94 PhHO CH N O CH S 2

2-95 Bn CH N OCH S 2

2-96 n-Bu CH N O CH S 3

2-97 i-Bu CH N O CH s 3

2-98 c-Hex CH N O CH 'S 3

2-99 PhHO CH N O CH s 3

2-100 Bn CH N O CH S 3

2-101 n-Bu CH N O CH 0 2

2-102 i~Bu CH N O CH O 2

2-103 c-Hex CH N O CH O 2



2-81 n-Bu CHNO NMe CH2 2-82 i-Bu CHNO Nve CH 2
2-83 c-Hex CHNO NMe CH 2 2-84 PhOCH NO Nwve CH 2
2-85 Bn CHNO NV CH 2 2-8 n-Bu CHNO NMe CH 3
2-87 i-Bu CHNO NV CH3 2-88 c-Hex CHN O NWve CH 3.
2-89 PAOCH NO NMe CH3 2-90 Bh CHNO NV CH 3 -
2-91 n-BUu CHNOCHS 2 2-92i-BUuCHNOCHS 2 2-93
c-Hex CHNO CHS 2 2-94 PhOCHNOCHS 2 2-95 Bn =
2HNO S 2CH ¥5N-Bli CANB CHS3 2-97 i-Bu CHN
20L0GH S 3Bn 2- 98:}1: ey G NO® CHS 3 2-99 PhO CH N.O CH
2318, TP 0N 002 5-103 o Hex OH N O CH O 2 57
2210104 PhO-EEH NC) @H® @H 201053Bn CHN O CH O 2 2-106
2 OB 07 25800 PnO™0H N 0 OH 0 3 2.110 Bn
204N 0 CPh® 3 CHR-N¥1D nCBu ©H N30 CH Nve 2 2-112 i-Bu
2GHN 0 GLNMe g @2- 3134c-Hex CGH N O CH NMe 2

2-111 n-Bu CH N O CH NMe 2

2-112 i-Bu CH N O CH NMe 2

2-113 c-Hex CH N O CH NMe 2

2-114 PhO CH N O CH NMe 2

2-115 Bn CH N O CH NMe 2

2-116 n-Bu CH N O CH NMe 3

2-117 i~-Bu CH N O CH NMe 3

2-118 c-Hex CH N O CH NMe 3

2-119 PhO CH N O CH NMe 3

2-120 Bn CH N O CH NMe 3

2-121 n-Bu N O N S CH 2

2-122 i-Bu N O N S CH 2

2-123 c-Hex N O N S CH 2

2-124 PhO N O N S CH 2

2-125 Bn N~ O NS CH 2

2-126 n-Bu N O N S CH 3

2-127 . i-Bu N O N S CH 3

2-128 c-cHex N O N S CH 3

2-129 PhO N O N S CH 3

2-130 Bn N O NS CH 3

2-131 n-Bu N O N O CH 2

2-132 i-Bu N O N O CH 2

2-133 c-Hex N O N O© CH 2

2-134 PRO N O N O CH 2

2-135 Bn N ONO CH 2

2-136 n-Bu N O N O CH 3

2-137 i-Bu N O N O CH 3

2-138 c-Hex N O N O CH 3



2-114 PRnOCH NO CH N 2 2-115 Bn CHN O CH Nwe 2

2116 n-Bu CHN O CH NMe 3 2-117 i-Bu CH N O CH NVe 3
2-118 c-Hex CH N O CH NMe 33g2-119 PhO CH N O CH NMVe 3
2120 Bn CHN O CH NVe 3 2-121 n-Bu NO N S CH 2
2122 i-Bu NO NS CH2 2-123 c-Hex NO N S CH 2
2-124PhONONSCHZ 2125 Bn NO NS CH 2 2-126
- Bu S CH 3 7i-Bu NOONSCH3 2-128
2{:1-3E|e %*‘NN SqEEH 20 BhoN O NS CH3 2-130 Bn N
2114&8045:3 2-N13]OnNBlﬁ)N@:HJ\I(BCHZ 2132 i-Bu N O N
2 3 2 2-134 PhON O N O CH
2%9;'1358?]“3%{? glsé BuNONO CH 3
214237 | -BPBWN NN © ©H e 2CH382c-Hex N O N O CH 3 38
221439Ph X0,1}Jo 3y 0BI NONOCH3 2-141
]‘D’ Qd\é OCN M%Z%?I-Bl?NONNI\/ECHZ 2-143
'c14|4|ex N’bh‘N NN)b@ﬂS “Q’LelﬂfHPh@)NONNI\/ECHZ 2- 145
2-Bm5N0|\hrNNE§H%ﬁlzﬁ@f‘c}BUi\|0NNNECH3

2-146 n-Bu N O N NMe CH 3
2-147 i-Bu N O N NMe CH 3
2-148 c-Hex N O N NMe CH 3
2-149 PhO N O N NMe CH 3
2-150 Bn N O N NMe CH 3
2-151 n-Bu N O N CH S 2
2-152 i-Bu N O N CH S 2
2-153 c-Hex N O N CH S 2
2-154 PhO N O N CH S 2
2-155 Bn N O N CH S 2
2-156 n-Bu N O N CH S 3
2-157 i-Bu N O N CH S 3
2-158 c-Hex N O N CH S 3
2-159 PhO N O N CH S 3
2-160 Bn N O N CH S 3
2-161 n-Bu N O N CH 'O 2
2-162 i-Bu N O N CH ] 2
2-163 c-Hex N. O N CH ©O 2
2-164 PhO N O N CH o 2
2-165 Bn N O N CH O 2
2-166 n-Bu N O N CH o) 3
2-167 i-Bu N O N CH 0 3
2-168 c-Hex N O N CH O 3
2-169 PhO N O N CH O 3
2-170 . Bn N O N CH 3
2-171 n-Bu N O N CH NMe 2
2-172 i-Bu N O N CH NMe 2
2-173 c-Hex N O N CH NMe 2



2-147
2-149
2-151
2-153
2- 155

i-Bu NO N Nwve CH 3 2-148 c-Hex
PhONO NNwe CH3 2-150 Bh NO

-n-Bu NO NCH S 2 2-33%2 i-Bu
c-Hex NO NCH S 2 2-154 PhO
Bh NONCHS 2 2-156 n-Bu N

i-Bu NONCHS 3 2-158 c-Hex NO N CH

2%§j% N CH,S 3 2-160 Bn NO N CH S 3 2
02 "B216F i -Bu N G N Bff 022 2-16

201 2-184 Ph@ N® N @# O MMe 22165 Bn

26 ¢ PR N D NG o3

25 B8

C_

2217770 BniftNB® N CHOO N3 CR- 1Nde n3Bu N O

22172 i - 5%4,} 0
39 2-174 P

O

W o N ne8 2175 on

2917076 n-BePON Y N CHNNNEL 3 NMe 137 i-Bu N
22rgh78 c-Hiex N0 N G My Jimel-4179 PO N

2+-181
2-182
2-183
2-184
2-185
2-186
2-187
2-188
2-189
2-190
2-191
2-192
2-193
2-194
2-195
2-196
2-197
2-198
2-199
2-200
2-201
2-202
2-203
2-204
2-205
2-206
2-207
2-208

n-Bu

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

CH .

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

0

0O 0O 00O 0 p 00 ©© 000900 0090 000990 ¢ o

N

Z 2 2 2 2z 2 2 2 Z g 22 22y 2222 5oz 22

O O 0o 00 © 0 p 0 0 VW wv iy vwnu vV u(,m o

S

NMe
NMe
NMe
NMe
NMe

‘NMe

NMe
NMe

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

2

2
2
2
2
3
3
3
3
3
2
2
2
2
2
3
3
3
3
3

2
2
2
2
2
3
3
3

NO NNV CH
N NMe CH 3
NONCHS 2
NONGCHS 2
O NCHS3 2157
S 3 2-159 Ph
2161 n-Bu N O N
3 c-Hex NO N CH
NONGCHO 2
67.i-Bu NO NCHO 3
969 PARON O N CH 0 3
N CH N\Ve 2
NONCHNWE 2
175 Bn N O N CH NMVe 2
0 N CH NMe 3
0 N CH NMe 3



2-180 Bn NO N CH NVe 3 2-181 n-Bu CHO NS CH 2
2-182i-BuCHONSCI—|2 2-183 c-Hex CHO N S CH 2
2-184 PhOCH O NS CH 2 2-18 Bn CHO NS CH 2 2-186
- n-Bu CHONSGCH3 2-187 i-Bu CHO NS CH 3 2-188
c-Hex CHO NS CH3 2-189 PhOCH O NS CH 3 2-190 Bn
CHO NS CH3 2-191n-BuCHONOCI—|2 2-192 i-Bu CH
2 2-193 c-Hex CHO NO CH2 2-194 PhOCH 0
2%OI§ICH£*‘°2 1§$1E§?1§HWeI\I%HCH32 2-196 n-Bu CH O N O
2-CHo3 i €Bu dCHvO NMeO €H 33 2-198 c-Hex CH O N O
B

e
oS3, DA SGNG o3, 2200 ”ﬁm

2
n

2-21203 c-iH&x CHH
B 0

&N NMECKCH 2 22204 PhO
2%? 8? |%§g@ Wﬁ. g 20202 Eurg(' : CHO N NSE ?:H
2-3140 2-E299 PI¥® GH O NH'NI\/B'SCHZS 2-210 Bn CH O N Nwe
2653 2-g211 neBu £H0 dﬂClgS% 2-212 i-Bu CHO NCH S
2—%16 n-Bu CH O N CH s 3
2-217 i-Bu CH O N CH s 3
2-218 c-Hex CH O N CH S 3
2-219 PhO CH O N CH S 3
2-220 Bn CH O N CH S 3
2-221 n-Bu CH O N CH O 2
2-222 i-Bu CH O N CH O 2
2-223 c-Hex CH O N CH O 2
2-224 PhO CH O N CH O 2
2-225 Bn CH O N CH O 2
2-226 n-Bu CH O N CH O 3
2-227 i-Bu CH O N CH 0] 3
2-228 c-Hex CH O N CH O 3
2-229 PhO CH O N CH © 3
2-230 Bn CH O N CH 0 3
2-231 n-Bu CH O N CH NMe 2
2-232 i-Bu CH O N CH NMe 2
2-233 c-Hex CH O N CH NMe 2
2-234 PhO CH O N CH NMe 2
2-235 Bn CH O N CH NMe 2
2-236 n~-Bu CH O N CH NMe 3
2~-237 i-Bu CH O N CH NMe 3
2-238 c-Hex CH O N CH NMe 3
2-239 PhO CH O N CH NMe 3
2-240 Bn CH O N CH NMe 3

In Table 2 described above, the preferred compounds (I-2) of the .

present invention include



2-213. c-Hex CHO NCH S 2 2-214 PhOCHO NCH S 2
2-215 Bn CHO NCH S 2 2-216 n-Bu CHO NCH S 3

2-217 i-Bu CHO NCH S 3 24218 c-Hex CHO NCH S 3
2-219 PAOCHO NCHS 3 2-220Bn CHO NCHS 3 2-221
n-Bu CHO NCHO 2 2-222 i-Bu CHO NCHO 2 2-223
c-Hex CHO NCHO 2 2-224 PAOCHO NCH O 2 2-225 2&
CHQ.NCHO 2 226 n-Bu CHO NCH O 3 2-227 i-Bu

E%fﬂﬁqtfﬂfﬁ?%OnzC?E%O%Pq*aﬁméﬁFozv@%}io 3 2-229 PhOCH 0

1N 2GHI36 ( 8-Cy>1238xBrprEht A ) knC}i4Ld&adaaag%55L§%i;@*%§?%$#gio—4
2. 2- i -Bu c X

O iR ST 553 B oK PG <2 TP5 S5 e 0 N

ExGHpN/EL @at ipn? 36mpeBil GidimbeN ZHaNMe 3 2-237 i-Bu CH O

118!2 Gﬁ%ﬁ%c&%h%ﬁ%ﬁ%ﬁ@iﬁ T\P@%ﬂaﬁwgzg% 5-23;1%%%,??8 g_tl'.etra

hydro-l-benzathien-4=-yllazetidine=3~-carbpx¥abt @cddgescri bed
Egﬂagyﬁfl&JEad%r%Eﬁﬁ&&%%.%QHBQPnﬁﬁaiil 2) of the present

i nvention iInclude Exenplification conpound nunber
12343~ (4~ Cyclohexylphenyl) -1,2,4-oxadiazol-5-yl]-5, 6-dihydro-4

-ch{:zo{)&qmbq&gkanwmeeyialée%-%a%aﬁyﬁcolaédyI] 5,6
Exemplxglcatlon compound number 2-48:
1—{2—[3-(4—Cyclohexylphenyl)—1;2,4—oxadiazolF5—yl]—4,5,677—tetra
hydro-l-benzofuran-4-yl}azetidine-3-carboxylic acid,
Exemplification compound number 2-93:
l—{2—[3—(4?Cyclohexylphenyl)isoxazol-5—yl]-5,6-dihydro-4H—cyclop
enta(blthien-4-yl}azetidine-3-carboxylic acid,

Exemplification compound number 2-98:

1-{2-[3~ (4-Cyclohexylphenyl)isoxazol-5-yl]-4,5,6, 7-tetrahydro—1-
benzothien-4-yl}lazetidine-3-carboxylic acid,

Exemplification compound number 2-103:
1-{2—[3—(4—Cyclohexylphenyl)isdxazol<5—yl]-5,6-dihydro-4H—cyclop
enta[b]thien-4-yl}azetidine-3-carboxylic acid,

Exemplification compound number 2-108: _
1-{2-[3-(4-Cyclohexylphenyl)isoxazol-5-yl]-4,5,6, 7-tetrahydro-1-
benzofuran-4-yl}lazetidine-3-carboxylic acid, '

Exemplification compound number 2-153:
1—{2—[5—(4—Cyclohexylphenyl)l,2,4—oxadiazol—3—yl]—5,6—dihydro—4H
—-cyclopenta([b]thien-4-yl}azetidine-3-carboxylic acid,
Exemplification compound number 2-158:
1—{2—[5—(4—Cyclohexylphenyl)1,2(4—oxadiazol—3—yl]—4,5,6,7—tetrah
ydro-l-benzothien-4-yl}azetidine-3-carboxylic acid,
Exemplification compound number 2-163:
1-{2-[5-(4-Cyclohexylphenyl)l, 2, 4-oxadiazol-3-yl]-5, 6-dihydro-4H
—cyclopenta[b] furan-4-yl}azetidine-3-carboxylic acid,
Exemplification compound number 2-168:

1—{2—[5#(4*Cyclohexylphenyl)1,2,4—oxadiazol—3—yl]—4,5,6,7—tetrah



H cycl opent a[ b] t hi en- 4-yl }azeti di ne- 3-car boxylic acid,
Exenplification conpound nunber 2-38:

1-{2-[3-(4- Cycl ohexyl phenyl »»1, 2, 4- oxadi azol -5-yl]-4,5
,6,7-tetra _
hydro I-benzothlen-4-yl}azet|d|ne-3-carboxyllc aci d,
Exenplification conpound nunber 2-43:

& % clohexy henyl ) - 1 2, 4- oxadi azol -5-yl]-5,6
ydrq czlfu an- a etldlne 3Zlcarboxylic acid,
E*émgmﬂfmpetﬁéﬂI@bﬁpbam14nmbhazet2ﬂane 3-carboxylic acid,

i fi atl
?‘f grg[ é4( 3 y?‘Pj‘ai“z Yi%a%n QFBinYErgr {iFyslop
enwﬁ[bJﬁeuegr4 yl)azetldlne -3-carboxylic acid,

E:ﬂ%&ﬁ% ?@%0 c%gQund %%Bégh%dﬁbe 3-carboxylic acid,

Exenpl i |cat|on oun er Z2-93:
11L2{2[-5[—34(chzimeeshmmrpfdenyp)cas@b@mm54 w,]es Betidiydiro-1-
berﬂé‘tﬂ@hop—qu%tz@Ep&}.rm—%rlcérw)%}al%.ect 'a@aae Car boxylic

aci d, Exenplification conpoun
Exempi i 3cq iy cPuReYyd m@hyr)?s@@azm 5 yI] _4,5,6, 7-t et

1Jﬁﬁﬁ%@LQ4le&rﬁﬂéﬁptbﬁthivkaﬁg£3143w2§]35(%ﬂdi%§ﬁk694ﬁ cyclop
l'ification conpound

eﬁta{[g‘lfériar‘bya BH%&’;HI;S‘I’?eﬁyFﬂ’%‘B%’éz‘GI ackdy|qpds 6- di hydr
Exempii €y ehOjbn edinpbi]d hiueBe 4- 3¢jz$zet|d|ne 3-carboxylic

i d, i fi i d -108: |
S e SR AR D P T OOt Sy 1 4-5eBramcip-1-
bargpfdrent 4- ymanzetxmrnEHQFyh}haxy]um reid; car boxylic

aci |c nunber

1- {‘% [5 Eé%é@é&&do )@C] g‘@’%m‘f 2°0xadi a azof BXepLigigation
CogipepsdoNa 2-43, 2-48, 2-103, 2-108, 2-163, 2-168, 2-223, and
2-o0Mcl opent a[ b] t hi en-4-yl }azeti di ne-3-car boxylic acid,

Exenplification conpound nunber 2-158:

1-{2-[5-(4-Cycl ohexyl phenyl )1, 2, 4- oxadi azol -3-yl]-4,5,
(Tablet €f rah

ydro I-benzothlen 4- yl}azetldlne 3-carboxylic acid,

5 |f|q9t|on c oind nunmber 2-163:
phenyl ) 1, 2, :
a z 5 6 P h%rbMH

Iopenta&p Miran-4-yl yazeti di ne- 3-carboxylic acid,
Exenpllflcatlon conpound nunber 2-168:
1-{2-[5-(4-Cycl ohexyl phenyl) 1, 2, 4- oxadi azol -3-yl]-4,5,
cdpbubgt mah 42 Rr? Rr! RS

No.

3-1 H H H H H
3-2 H H H H F
3-3 H H F H H
3-4 H H F H F
3-5 H H ¢l H H
3-6 'H H ¢l H F
3-7 H H MeO H
3-8 H H MeO F
3-9 H H MeO H



ydro-1-benzof uran-4-yl }azeti di ne- 3-car boxylic acid,
Exenplification. conpound nunber 2-213:
1-{2-[5-(4- Cycl ohexyl phenyl }gsoxazol - 3-yl ] -5, 6-di hydro
-4H cyclop enta[b]thien-4-yl}azetidi ne-3-carboxylic
acid, Exenplification conmpound nunber 2-218:
1-{2-[5-(4- Cycl ohexyl phenyl )i soxazol -3-yl]-4,5,6, 7-tet
3 r@hydro-l- benzat hi en-4-yl }azeti di ne- 3-car boxylic
2lid, Btenplifi atioff*®onpound nunber 2-223:
3-11{ 2- [ 5-H 4- @ycl ahexylMebeny )i soxazol - 3-yl ] -5, 6-di hydro
}iékkcychpp nt lb]f%% n-%;yl}azetidine-3-carboxy|ic
acid, and enpl’i fi cati on conpound nunber 2-228:
3-13{ 2- [ 5-H 4- Gy cl ghexyFphenyl )i soxazol -3-yl]-4,5,6, 7-tet
3ghydro-J - Renzof urap-4-ylL}lazetidi ne-3-carboxylic
acid, nore preferred conpounds are the conpounds of
3%enpl i fH catd on F ConpoundiNos. 2-43, 2-48, 2-103,
33108, 27163, 24168, z2-223, and 2-228. (Table 3) R3
2H R4 0/ \ -NN(I'-1) RS\ / NS R Rl Conmpound
3R RR RERAERS Qo Fo---Hoooo 3-1

3HgHHHH 32 HHH F §3-3 HHFHH 3-4 HHFHF

3_'11-95 HHO HH 3-6 HHCQ HF 3-7HHHMOH 3-8 H
HMeO¥ 39 HHFeOHR
3-20 H H 'H Cl  F
3-21 H H F Cl H
3-22 H H F cl- F.
3-23 H H ¢l <Cl H
. 3-24 H H Ccl ¢l F
3-25 H  Me H H
3-26 H Me H F
3-27 H Me H H
3-28 H Me F H F
3-29 H Me Cl H H
3-30 H Me -Cl H F
3-31 H Me H MeO H
3-32 H Me H MeO F
3-33 H Me F  MeO H
3-34 H Me F MeO F
3-35 H Me Cl MeO H
3-36 H Me Cl MeO F
3-37 H. Me F H
3-38 H Me F F
3-39 H Me F H
3-40 H Me F F F
3-41 H Me Cl F H
3-42 H Me Cl F F
3-43 H Me H clL H
3-44 H Me H cL F



H 3-40 H

3-31 H M H
MO H 3-34 H Me
d MeOF 3-37

FF
FF

F 3-23
26
Me
Mg
e
Me

3-16 HHF FF 3-177HHO f H 3-18 HHCO FF 3-19
H
3
30
Hg
FH
F

MOF 313 HHHFH 314 HHHFF 3-15 HHF F H
HHHO H 3-20

43 3-100 HHF MOF 3-11 HHO MOH 3-12 HH O

HF d-
H
F
MO
dve
i
48

Et

3-49
'3-50
3-51
3-52
3-53
3-54
3-55
3-56
3-57
3-58
3-59
3-60
3-61
3-62
3-63
3-64
3-65
3-66
3-67
3-68
3-69
3-70
3-71
3-72
3-73
3-74
3-75
3-76
3-77
3-78
3-79

Et

Et

Et

Cl

Et

Cl

Et

MeO

Et

MeO

Et

MeO

Et

MeO

Et

MeO

Cl

Et

MeO

Cl

Et

Et

Et

Et

Et

Cl

Et

Cl

Et

Cl

Et

Cl

Et

Cl

Et

Cl

Et

Cl Cl

Et

Cl Cl

Et

Me

Me

Me

Me

Cl

Me

Ccl

Me

MeO

Me
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HQ% HEHOMGH
mwmw:%muﬁTHMMHﬂ T
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H7OEH53 T
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MeO

Me cl

3-84
3-85
3-86
3-87
3-88
3-89
3-90
3-91
3-92
3-93
3-94
3-95
3-96
3-97
3-98
3-99

Me

Me

Me

Me

Cl

Me

Cl

Me

" Cl

Me

Cl

Me

Cl

Me

Cl

Me

Cl

Cl

Me

Cl

Cl

Me

Et

Et

Et

3-100
3-101

Et

Cl

Et

3-102 . Et Cl

3-103
3-104

MeO
MeO

Et

Et

MeO
MeO

Et

3-105
3-106
3-107
3-108
3-109
3-110
3-111
3-112
3-113
~3-114

Et
Et

MeO

Cl

MeO

Cl

Et

Et

Et

Et

Et

Cl

Et

Cl

Et



3-76 M HEHF 3-77 M HO HH 3-78 MM HO HE
3-79 M HH MO H 45 3-80 M HH MOE 3-81 Me HE
MOH 3-82 M HF MMOF 3,83 M0 HO MOH 3-84 M
'HO MOF 3-85MHHFH 38 MHHEF 3-87 M
HEFH 38 MHEEFF 3-8 M HG FH 3-90 M H
d FF 391MHHGO H 3-92M HHO F 3-93 Me H
FAd H 394MHFd F 395MHO O H 3-96 M H
33 FEB-9% BEFHHY H B-98 Bt HHHF 3-99 Bt HF
3H 14 31@@EﬂH;EHFc13-k01EtHCI HH 3-102 Et H
103 Et OH 3-104 Bt HH MO E 3- 105
3%” hfgbrﬁs‘iocséi HEMOF 3-107 Bt HO MO H
- 331808 EtETHO-I MeD F C1 F
3-119 Et H €l Cl H
3-120 Et H Cl Cl F

In Table 3 described above, the preferred compounds (I’'-1) of
the present invention_include
Exemplification coﬁpound number 3-1:
.— ({5-[5-(4-Phenoxyphenyl)-1,2, 4-oxadiazol-3- yl] -2~ thlenyl}methy
l)azetidine-3-carboxylic acid (Example 5),
Exemplification compound number 3-25:
1#({4—Methyl—5—[5—(4—phenoxyphenyl)—1,2,4;oxadiazol—3—yl]—2—thie
nyl}lmethyl)azetidine-3-carboxylic acid (Example 12),
Ekemplification compound number 3-27:
1—({5—[5—(3—FluoroF4—phenoxyphenyl)-1,2,4—oxédiazol—3—yl]—4—meth
yl-2-thienyl}methyl)azetidine-3-carboxylic acid (Example 11),
Exemplification compound number 3-49:

- ({4-Ethyl-5-[5-(4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl]- 2 ~thien
yl}methyl)azetldlne 3-carboxylic acid (Example 13),
Exemplification compound number 3-50:
1—[(4—Ethyl—5—{5—[49(3—fluorophenoxy)phenyl]—1,2,4—oxadiazol-3Fy
l}-2-thienyl)methyllazetidine-3-carboxylic acid (Example 17),
Exemplification compound number 3-51:
1—({4—Ethyl—5—[5—(3-fluoro—4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl
]-2-thienyl}methyl)azetidine-3-carboxylic acid (Examplé 14),
Exemplification compound number 3-52:

1-[(4-Ethyl-5-(5-[3-fluoro-4-(3- fluorophenoxy)phenyl]-1, 2, 4-oxad
iazol-3-yl}-2-thienyl)methyl]azetidine-3-carboxylic acid (Example
20),
Exemplification compound number 3-53:
1-[(4-Ethyl-5-{5-[4-(2-methoxyphenoxy)phenyl]-1,2, 4-oxadiazol-3-
yl}-2-thienyl)methyl]azetidine-3-carboxylic acid (Example 15),

Exemplification compound number 3-54:



3-109 Et HH

FH 3-110 &t HHF F 3-111 Et HF F H
3-112 Et HFFF 3-113 Et HAO FH 3-114 Et HA F F
46 3-115 Bt HH O H 3-1164kt HH O F 3-117 Et HF
ad H 3-118 Bt HF A F 3-119 Bt HA d H 3-120 Et
HA d F -------mmm e e o - - - In Table 3
descri bed above, the preferred conpounds (1'-1) of the
Leset gnvention i ncl ude Exerrpllflcatlon corrpo nd

éE é jﬂhloro (3-fluorophenoxy)phenyl]-1,2,4- oxadlazol 3-

y]].}--(4{ Bthbi {2Z-dBhiengx ymdratnl] hzdt 24 ibreoBadh aZot y13-yh ¢t ERdmple
%)(yl }methy 1)azetidine-3-carboxylic acid (Exanple 5),
enplification conpound nunber 3-25:
Edenmp(1{i4i MetipA c5m{>5ax@d1 -pindroxypitenyl ) - 1, 2, 4- oxadi azol -3

i ne-3- i d
UL YL PR PO el
Y11_L-(2{-5h95n1(19nﬁltbw ba Zetpilddnex §phanppixylic zadld)ﬂédamztﬁ 239

Eyédpﬁf@@morylco% LI e WIbaBt §ivdy).azet i di ne- 3- car boxylic
aci 11 Exenpl 1 fication conpound numnber

Lg[Qﬂ;E&hyl— —{5 [4—(2 fluorophenoxy)phenyl]-1,2,4-oxadiazol-3-y

1}1 A{tAhiEhPYmern 51ééleﬁf&rﬂ@xyp@ﬂw@ﬂcZa&@&@@aaépé 1)y

-2-thien vyl I)azet|d| ne 3-carboxylic acid
E’( A 62 G C°ER%WHF iTPPEF | dTP<onmpound nunber 3- 50:

14F (54 5E( ln-ydz 5-{>5f,[\401(c9phfelnuﬁfrp§}miw>lyi p@ﬁ{%ﬂadlaZOﬂ—m} 4
T T A e
- Ex@enplification compound number 3-63:

e oA SRR
aQﬁﬁq@l(E}g&ﬁﬁ&gtmﬂynyl methyllazetidine-3- carboxyllc ac1d,
Exemplification compound number 3-64:
1-[(5-{5-[{4-(2,3-Difluorophenoxy)-3-fluorophenyl] -1, 2, 4-oxadiazo
1-3-yl}-4-ethyl-2-thienyl)methyl]azetidine~-3-carboxylic acid,
Exemplification compound number 3-65:
1-[(5-{5-[3-Chloro-4~(2-fluorophenoxy)phenyl]-1, 2, 4-oxadiazol-3-
yl}-4-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,
Exemplification compound number 3-66:
1—[(5—{5—[3—Chlofo—4—(2,3—difluorophenoxy)phenyl]—l,2,4—oxadiazo
1-3~yl}-4-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,
Exemplification compound number 3-67:
1-[(5-{5-[4-(2-Chlorophenoxy) phenyl]-1,2,4-oxadiazol-3-yl}-4-eth
yl-2-thienyl)methyllazetidine-3-carboxylic acid (Example 19),
Exemplification compound number 3-69:
1-[(5-{5-[4-(2-Chlorophenoxy)~3-fluorophenyl]-1,2, 4-oxadiazol-3-
yl}-4-ethyl-2~-thienyl)methyl]azetidine-3-carboxylic acid,
Exemplification compound number 3-73:
1-({3-Methyl-5-{5-(4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-2-thie
nyl}methyl)azetidine-3-carboxylic acid, and

Exemplification compound number 3-97:
1—({3—Ethyl—5—[5—(4—phenoxthenyl)—l,2,4—oxadiazol—3—yl]—2—thien



- Exenplification conmpound nunber 3-52:

- (4-Ethyl -5-{5-[3-fl uoro- 4 (3 f1 uor ophenoxy) phenyl ] -
1, 2, 4- oxad
i azol - 3-yl } - 2- thlenyl)nethyl]azetldlne 3-carboxylic
acid (Exanple 20), Exenplification conpound nunber
3-53:

RSB e P PRSI nE S o e PHPHE. S tar boky! | &

ac|m¢reEﬁswmﬁnxeﬁ5¢¢mpdhﬁafphré|uﬁﬁ|cempsﬁmﬂxaudefémﬂuﬂfication

C%‘pﬁlgd?%s[ 33C§ﬂr> or3021 (33 4fgl’ uor opihenoxy) pﬁ%hﬁ ]531 % E
3-ddi;azotl-3=67.
yl }-4-ethyl -2-thienyl)nethyl]azetidi ne-3-carboxylic
aci d (Exanple 16), Exenplification conmpound nunber
(Tags: 4
1-[ (4- Ethyl 5-{5-[4-(2- net hoxyphenoxy) phenyl ] -1, 2, 4- ox
adi azol -3- yl}-2-thienyl)nethyl]azetidine- 3- carboxyllc
a{;?_QENanﬁle Z%b . Exenplification conpound nunber
(I' |_1)
R (4-Et 5-[ 4- (2-fl uorophenoxy) phenyl ]-1, 2, 4- oxa
di azol - 3-y 1} 2-thi enyl)nethyl ]azeti di ne- 3- carboxyllc
acid (ExanPIe 10), Exenplifjcation conpound nunber
C@wpeRnd R
N01[(5 {5-14-(2, 3 D'fluorophenoxy)phenyl] 1, 2, 4- oxadi az
-3-yl}-4 '
“Tﬂrhyr Z2=ttienyFynmettyl ] azeti di ne- 3-carboxylic acid
s{(1Exanpl e 48), FExenplification conmpound nunber 3-63:
1-[(4- Ethﬁl-s i? [ 3- quoro 4- (2-di fl uorophenoxy) phenyl
41%.1,2,4-0
4aﬂ|azol 3Hyl} Zrthlggyl)nethyl]azetldlne 3-carboxylic
4qpld np|IR%FatI0n conpound nunber 3-64:
s far(2

I-[(5-{5- Iuorophenoxy) 3-fluorophenyl]-1, 2,
4-4p- oxadi azB Me Bu
4-d 3-Yl}- 45 ethymez t higenyl ) met hyl ] azeti di ne- 3- car boxyl i
c acid, npllflcatlon compound nunber 3-65:
4=7-[ (5- {5 FB ChlEor o- Rr(z f1 uor ophenoxy) phenyl ] -1, 2, 4- ox
g-adi azol -
yl}-4- eth | - 2- thlenyl)nethyl]azetldlne 3-carboxylic
4-Zci d, Exénpl i ffi cat E8K conpound number 3- 66:

-lo[(S {5-k3-Chl@ro- 4% 2, 3- dlfluorophenoxy)phenyl] 1, 2,
4 i oxadlazo

13. yl}-4- ethyﬁHZ tﬁ?bnyl)nethyl]azetldlne 3-car boxyl i
4-d2acid, Exenplalfi catgwon conmpound nunber 3-67:

4-13 H CF; Pr

4-14 H CF; Bu
4-15 H CF; 1iBu
4-16 Me H Pr
4-17 Me H Bu
4-18 Me H iBu
4-195 Me Me Pr
4-20 Me Me Bu

4-21 Me Me iBu



1-[(5-{5-[4-(2-Cnhl orophenoxy) phenyl ] -1, 2, 4- oxadi azol -3
-yl}-4-eth yl-2-thienyl)nethyl]azetidi ne-3-carboxylic
acid (Exanple 19), Exenplifpcation conpound nunber
3-69: : '

1-[(5-{5-[4-(2-Chl orophenoxy) - 3-fl uorophenyl ]-1, 2, 4- ox

adi azol - 3-
é%# 4- eth | - 2- thlenyl nmet hyl ] azeti di ne- 3- car boxylic
d, ﬁpllf cati’dn conpound number 3-73:
442X{3 Met lgl - 5-F 5- (&uwphenoxyphenyl ) -1, 2, 4- oxadi azol - 3-
a4 - 2- thlﬁ nyl%neth%l)azet|d|ne 3- carboxyllc acid,
and Exe tfication conpound nunber 3-97:
4]2%{3 Ethyb 5-[GL (4-pxhenoxyphenyl ) - 1, 2, 4- oxadi azol - 3-y
g 2- threg 48 y{ }mgthyl)azeti di ne- 3- carboxylic acid
(Exanple 5 nor e preferred conpounds are the '
e%hpoundsMef Ex@hpl ifHuwcat i on Conpound Nos. 3-25, .
43627, 3-4fe 3-50, 3l, 3-52, 3-53, 3-54, 3-55, 3-61,
and 3-67. (Table4) RS ONR6 COH2 (I1'-1) R7 N1 N
474 CompouMe R6 W& RBU NO. - ------cmmmmmmmi e oo
4401 HH Pue 4-2c4 HiB4 4-3 HHiBu 4-4 HM Pr 4-5

Me Bu 46H iBu 4-7 HF Pr 4-8 HF Bu 4-9 HF
‘“jé 4-10F *lb £¥11 HO Bu 4-12 HO iBu
4-32 Et H Bu
4-33 Et H iBu
4-34 - Et Me Pr
4-35 Et Me Bu
4-36 Et Me iBu
4-37 Et F Pr
4-38 Et F Bu
4-39 Et F iBu
4-40 Et Cl Pr
4-41 Et Cl Bu
4-42 Et Cl iBu
4-43 Et CFy Pr
4-44 Et CF; Bu
4-45 Et CF; iBu

In Table 4 described above, the preferred compounds (I’'’-1) of

the present invention include
Exemplification compound number 4-6:

= ({5-[5-(4-Isobutyl-3-methylphenyl)-1, 2, 4-oxadiazol-3-yl]pyridi
n-2-yl}methyl)azetidine-3-carboxylic acid (Example 28),
Exemplification ¢ompound number 4-9:
1-({5-[5-(3-Fluoro-4-isobutylphenyl)-1, 2, 4~oxadiazol-3-yl]lpyridi
n-2-yl}imethyl)azetidine-3-carboxylic acid (Example 23),
Exemplification compound number 4-12:

—({5—[5—(3—Chloro—4—isobutylphenyl)—1,2,4—oxadiazol~3—yl]pyridi



4-13 HCF3 Pr 4-14 HCF3 Bu 4-15 HCF3 iBu 4-16 Me
HPr 4-17 M HBu 4-18 M HiBu 4-19 M M Pr 4-20
Me Me Bu 4-21 Me Me iBu 49504-22 Me F Pr 4-23 Me F Bu
4-24 M F iBu 4-25 M O Pr 4-26 M d Bu 4-27 M
G iBu 4-28 M CF3 Pr 4-29 Me CF3 Bu 4-30 Me CF3
iBu 4-31 Et HPr 4-32 Et HBu 4-33 Et HiBu 4-34

el I B PL 0 B IR B8 P
Exgmpld £ 42a thtonCromBund ndBb&tr £FR3:Pr 4-44 Et CF3 Bu
1:%1%5[EL(£}§%o£§9yl—3—methylphenyl)—1,2,4Toxadiazol—3—yl]—6—met
hylpyridin-2-yllmethyl)azetidine-3-carboxylic acid (Example 27),
Exemplification compound number 4-22:
1-({5-[5-(3-Fluoro-4-propylphenyl)-1,2,4-oxadiazol-3-yl]-6-methy
lpyridin-2-yl}methyl)azetidine-3-carboxylic acid,
Exemplification compound number 4-23:
1-({5-[5-(4-Butyl-3-fluorophenyl)-1,2,4-oxadiazol-3-yl]-6-methyl
pyridin-2-yl}methyl)azetidine-3-carboxylic acid,
Exemplification compound number 4-24:
1-({5-[5-(3-Fluoro-4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]-6-met
hylpyridin-2-yl}methyl)azetidine-3-carboxylic acid,
Exemplification compound number 4-27:
1-({5-[5-(3-Chloro-4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]-6-met
hylpyridin-2-ylimethyl)azetidine-3-carboxylic acid (Example 24),
Exemplification compound number 4-36:
1-({6-Ethyl-5-[5-(4-isobutyl-3-methylphenyl)-1,2, 4~oxadiazol-3~y
l]pyridin-2-yl}methyl)azetidine-3-carboxylic acid (Example 29),
Exemplification compound number 4-37:
1-({6-Ethyl-5-[5-(3-fluocro-~4-propylphenyl)-1, 2, 4-oxadiazol-3-yl]
pyridin—Z—yl}metth)azetidine—3—carboxylic acid,
Exemplification compound number 4-38:
1-({5-[5-(4-Butyl-3-fluorophenyl)-1,2,4~oxadiazol-3-yl]-6~ethylp
yridin-2-yl}methyl)azetidine-3-carboxylic acid,
Exemplification compound number 4-39:
1-({6-Ethyl-5-[5-(3-fluoro-4-isobutylphenyl)-1, 2, 4-oxadiazol-3-y
l]pyridin—Z—yl}methyl)azetidine—B—carboxylic acid (Example 30),
and
Exemplification compound number 4-42:
1-({5-[5-(3-Chloro-4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]-6-eth
ylpyridin-2-yl}lmethyl)azetidine-3-carboxylic acid (Example 25),
more prefe;red compounds are the compounds of Exemplification

Compound Nos. 4-6, 4-9, 4-12, 4-21, 4-27, 4-36, and 4-42.



------------------------- In Tabl e 4 descri bed above,
the preferred conmpounds (I'' -1) of the present
i nvention include Exenplifiigation compound nunber
4- 6:
1- ({5-[5-(4-1sobutyl -3-net hyl phenyl)-1, 2, 4- oxadi azol - 3
-yI]pyridi n-2-yl }met hyl ) azeti di ne- 3-carboxylic acid
npl e 28 Exenplification conpound nunber 4-09:
[ﬁﬁiﬂﬁ53955( thgotBYeRtisstut yl phenyl ) - 1, 2, 4- oxadi azol - 3
- yld:pwel ghe an%bmhhm@ydaeagegs&w%r%e%aQQWA&& @salzgnent
%@ Ie 23) Exenplification conpound nunber 4-1
Feri%ﬁla’ﬂ BF L GYs BhER HophEPRA 9Lty ot lae @ﬁ@eparz%? of the
prglsldnmyi‘ﬂvdalnt59n alte Zrsplfhiredhy l)-3g ey 1 L the- Syt §9%YdHer apeutic
ac'd(£§¥9ﬂgnar§6)é tgggggllflcatloq conmpound nunber

a% 1'%1 utic agent) for diseases related to
sUpHre5sfion p4-theabutuyle- 3rstemhiyl iredapls) ¢dar2i4u0xaly 8% Gumdns) .
-yl ]-6-met

hyl pyri di n-2-yl } met hyl ) azeti di ne- 3-carboxylic acid
[Qqﬁﬁampﬂe 7)) carExemplddt chei doveggnipodnd nunber 4- 22:

1k (1{@ L:émganﬁl %34954" HORLLBRENYE kS 41 PXSE1 32003580

14W,t,lap nca.zl e} ﬁéﬁmﬂre)chza@tcpafihreg Fcahborydsedunsisddescribed
h&ggﬂﬁktgfcatlon conpound nunber 4-23:
[ 5- (4-Butyl -3-fl uorophenyl)-1, 2, 4- oxadi azol - 3-yl
6f%e?ﬁ§?ara§¢PPdWﬁt@°<§ﬂ }dﬁéf:ﬁ%’e) Relioi Her8-gaeBakyYi
es&ﬁalbd,lsEK@rﬁm lalclc 6 2& 4 9t mwouﬁ&mwﬁé@édéﬁé As known

%P F uor o- |sobut¥ P eqy )-1, 2, 4-oxadi azo] -3
proc:I ere ‘are the procedu es escribed, for example, in
d):y;lapyr:l ﬂmrretﬁ.oy&la}. net dud )P&E@hréitjrt&r’?; Sabbﬂzxyﬂ:dlﬁ:laﬁl dacademic
fic n_c ound nunbe "
R B R MG SR e pseamr s v

Pu@thgrﬁeTtnc ;, 1989, and the llke
hy lMahbdiA-iZ- ¥l lehaz yLi ;
~ (Exanpl e 24), ¥ ‘}‘Mnﬁ/ |f123?cg%% ?ﬁg ggﬁ%ﬁﬁ#{g%ﬁuh‘o{gor%ugg having
the @FBeE§¥nﬂ°rﬁuF5 (h’1sobuty| 3- et hyl phenyl ) -1, 2, 4- oxa:
Mein@aoh- 3-y
| ]pyridin-2-yl}methyl)azetidi ne-3-carboxylic acid
(Exampl e 29)., Exenplification conpound nunber 4-37:
1- ({6- Ethyl -5-[5-(3-fluoro-4-propylgphenyl)-1, 2, 4- oxadi

azol -3-yl] pyridin-2- yI}nethyI)ijfiAﬁlne 3-carboxylic
aci d,

Z. o Xon, Ve (V)
v XwVoH - Zy XM g 2y XwVN—_B

Step A1 Step A2 n
() P (Il °p V) AP

2., Xip, V-

YW NL;><B
Step A3

In the above reaction scheme, A, B, V, W, X, Y, Z and n have the
same meanings as those indicated hereinbefore.
LG represents a group which is known as a leaving group in the

field of organic synthesis chemistry, and can be, fof example, a



Exenpl i fication conpound number 4- 38:

1- ({5 [ 5- (4-Butyl -3-fluorophenyl)-1, 2, 4- oxadi azol - 3-y|

]-6-ethylp yridin-2-yl}nethyl)azetidine-3-carboxylic

aci d Exenplification conmpound nunber 4-39:

1- ({6 Et hyl - 5-[ 5- (3-fl uoro-4-isobutyl phenyl)-1, 2, 4 oxa

di azol - 3-y

1]pyr|d|n 2-yl }methyl )azeti di ne- 3-carboxylic acid
NYEREREE™R) ¢ ITaHE EXARRI-Fi Cati (BhF oS ERLR nBn&ra methoxy
grbud?.a C;-C¢ alkyl group which may optionally be substituted with
f]%p:ms(/ﬁ?t::%%e%%_lggler?raotoﬁnsl, ngbuat %Ihgg)ezfyl goup whléh ?n)é?ldlog%gclmally
bey bpyst dHutreld-wi ghmetdny 1) ay etSLd:isltétBeﬁ'as‘ Bexytted a6l the group
cc(nSJ_%an 0%5% hé\xq%%gpr%t%ﬁner rc? n%uggéuﬁdgagg_ef pic_agerably_

npounds o i°Cation 0
a 41=11.1_<2r1n4e- &om,4a pEomiingetorandndi-ofia ne tom| Advetritaagesl 6ényloxy

gzthYh‘i-, LPVgag 1270k otnggoggl ds of the present

I nventi on exert exce osuppr essi ve acti vi ty _
wi R Femrassritsi 2 wrovhelt ohpohrmifunttionnl pregerindicated in

tHJ‘\ﬁ%@ihPﬁo{# grugef ylpo s ear O Qﬂ}")é' ﬁggjcgctaigﬁn(grgup %s a form
t herapeutic agent (particularly a therapeutic agent)

cqnsidgreddseder sriltabdet 0 FHpredvt oryethenks iGhemaetry, and

sSSP B8R 1 IR IFFaLE H Pak béplﬂo&ré%n{ﬁleh P&Qectlnb%ec%tup found
e for carr out _the | nventi on%% e Cco

o AU FRGETHO SgBHErEr FoPRERHY 17 BPoTHe BREGeMEion (=d. by

Grerwent i om aad Wlﬂ:spr Bpa. ed AcTanrdWage ¥ aaridn8ops oa@dul €5999) .

desicr;: her t.er, %#yﬁparg%ﬁggggyﬁ%%%cting group

descri e(faoel ow vver elsgener a
P dequredamekl wiat hokerowhkpl grednrassh ds skmevhyl. group, an ethyl

EEUER L o e ST ER SeaRELEr L LRty an

et@é’éoﬁﬁ‘“&dl tion,. Academic Press, Inc. 1989 and

Cqmpfs@mlevehﬂ aank G Eh@%ﬁ@@%ﬁbpnﬁbh y@&tectmg group P
Publ ishers Inc., 1989, and the like. Method Ais a
L5, BIRF Y 2 Hé""ﬁF eadd‘ryét‘i’*?ﬂﬁlpoisu%h één?)&?ﬁayhé\f‘oﬁ@ o% g ethyl
grpeper ah d1avIubacdd Jor aMVet hos- A iBh18r&thyl group, and

particularly preferably an allyl group.

A is a sulfo group, such protecting group P is preferably a phenyl
group, a p-methoxyphenyl group or a p-nitrophenyl group, and
particularly preferably a phenyl group.

In the case that A is a 1H-tetrazol-5-yl group, such protecting
group P is preferably a triphenylmethyl group, a
p-met'hoxyphenyldiphenylmethyl group or a
di (p-methoxyphenyl)phenylmethyl group, and particularly preferably
a triphenylmethyl group.

Step Al _

Step Al is a process for the preparation of a compound having
the general formula (III) by converting a hydroxyl group of a compound
having the general formula (II) to a leaving group.

This process is accomplished by reacting the compound having the



HN Z. Y. XWV OH Z. Y. XWVILG (IV) | V-, Step Al (I11)
Step A2 (V) Al -U(Il) ZY.XWV.NB Step A3 "( A (I)
In the above reaction schengz3 A B, V; W X Y, Z and
n have the sane neani ngs as those indicated :
her ei nbefore. LG represents a group which is known as
a leaving group in the field of organic synt hesi s

str an exa a 52 halo
o< RE0L st 87 O AR @ GRS oObf SoH VidaRGI 7 RO gy Laving
agret hexy igpoeferapl@lef igkylt pyotgraminglvinhya halogenating

aggHEI£HKﬂ|§%ng substituted with from1 to 3 hal ogen
or a pﬁenyl group which may optionally be

substltuted wth from1l to 3 substituents sel ected
fr Q%tmﬂe‘ﬁgglmﬁ; %Q_;%h%t J:l@:gcpjfbe% QQJ)\P@Q:%naEQm ﬂ:ﬂ:d e§ample, a

met hyl grou is preferably lorine atom a
PhBPBh‘?ﬁés étréEFl%ﬁ*F iSg@h n@s a?tfmﬂphar%ttﬁaﬁééarmmwroreyosphorus -'

trgbOURiY; drPal SMARASYLAO0HY | Dpho8hAUR:, AR1EEPESSSIYS 8f a
in which a functional groug indicated in the

trgaﬂf R ige BGIVdIngt BERRFI/ PROBPIINS: BPAg 2 gF Bhiptaye
al&yﬂ.pﬂicﬁﬁpkﬁ@xﬁﬁbd@lﬁ et tt@lbﬁtﬁl{bﬁcﬁ{ﬂh&nian Al Qi gapi & molecular -
em stry suc rotecting grou _
o sETE Pl chekngie o BFOTELE (g LGROLY FOURCSIqFan castvalent
SUtRr 8% exdriboa Ge s liom 1 @e gacd hboBy ntheshortillier dredi ti on” >
e oac P CG I\r/l1a l%%hg ley
el LS00, i Y0 BRIy € ol g0
trearbt&@qspg?rloapan%wchaépgeecﬂwgfageoup arpl |psrpnerﬁ1eanalb4 y
pr@fla?é(@fy @ ‘&th%:?&il% B‘fhtf@%ﬁerﬂaﬁanxgphﬂ{ OURy @Qr &h)"

roup,_a propyl group, I'T ke partlcu arly
teﬁFéP%ﬁ & an ethyl group. In the case that Ais a

ph@ﬁ@%z@re%pemp%madpmtt%t LG J-QHPc fon 118 mtefp%&abmarly
such as a nethyl group or an

[
rejFBhﬁtedaﬁrSh?ﬁg gﬁp”orhaé 20 ?dZeFFFc?ﬁfc?Fée?%ﬁhegF% ion,
angdndampard,i d@kaeka;angjreef er abl ygaratald yydgieiponAsush as

dl%ﬁhgp?rgert%%%e ScLllﬁ rBEgJ%TE,CtlI dizgcl'?ll“clj%oeth ep,r gfre{h%biykea; or an
grou nmet hoxyphén a
etpenl%quﬂ@§nybt§ﬁkxﬂ@9fandn,phﬁkﬁgmbem¢§yq$hehera®¢ytae like,
athggyﬁr@fe@éBiy a halogenated hydrocarbon and particularly
preferably dichloromethane.
The reaction temperature employed in the above reaction is

generally between -23°C and 60°C, and preferably between 0°C and 30°C.
The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the kind of solvent employed, but is generally from
15 minutes to 3 hours, and preferably from 30 minutes to 1 hour.
After the reaction is completed, the desired compound of this
reaction can be isolated from the reaction mixture by conventional
treatments. The desired compound can be obtained, for example, by
neutralization of the reaction mixture, if necessary, or filtration
of the reaction mixture when insoluble material is present in the
reaction mixture, extraction of the neutralized soclution or the

filtratewith anorganic solvent immiscible withwater such as toluene, -



In the case that Ais a 1Htetrazol-5-yl group, such

protecting group P is preferably a triphenyl nethyl

group, a p-net hoxyphenyl di phenyl met hyl group or a d

(p- met hoxyphenyl ) phenyl nmet hyl -group, and particularly

preferably a triphenylnmethyl group. Step Al Step A

is a process for the preparation of a conpﬁugd haring

t he ge eral formula (11]) by converting a hydrox
AP e 3B G~ SRAYE AP YER e e AT of SRAE PR of the
ortgandcl legeir ngpngbatpng HieSdqrideasSon®uads ofd thdedvByoration
of %tgp Ihﬂp c?qyounddg§V£Qg122P §3 eneral formul a

(1 ogenati ng agent oF &°¥Ui¥onyl ating

agélm, d%mdedsvrmdetfcertabisyolmaame@dcmt 1byner®[ssblrpg bai flrther
; ' - t i h ogenatin
A IR PP APEY b S E e LI LS) 2R Balhe, by
resFosSpabriratiphhatsrtecénebatiisnphos mhomsvmtx;dfﬂajx pdecartures

gdRRSRDPLYSA 1 hnRrag1de; o Rt nép%qri"@igﬂi %Pt)r anic compounds
qohosphl ne, which consists of a trrary osphi ne

IXCEARTPLS (AISORBAYPIFOS BRR ﬂ@ramt%gnamhw OWEIg a carrier such

asakkl/ﬂd%hﬁhslphéﬂﬁnﬁlﬁccﬂr @§oi‘félh.ut§é/rlaqré‘9§95'ermacﬁrfb@l%tmrsﬂlca
ge:;? %aul ar, sinple hal ogen such as brom ne or iodine,

ﬁ%taaaﬁoelaawv%hraﬂatogaemhsagseae SPhRERK dein2r {epoduct
ofc @hbomadiet caby amdle, OAmbem)i&@hkmomce(thaaucar& IR®hm & Hass

bl conbi pati.on of a tr| ine and a
o 6Ean ok Diar et 2Ra pste e Pl AL BRarRy KByl s o
Ltglhnbileataxghande t:hrghemdrplpcspblrn@rmad arsleoir reversed phase
npl gye
e s S o SRR PP WL b D IR R Buce by onc
priefepaiklndYadobime O@frb@etomnmeusewts:dnca gat) can be,
for exanple, a hal ogenated hydrocarbon such as

di chl oronet hane, chloroform 1, 2-di chl or oet-hane, or
St€RePfi ke; or an ether such as t et rahydrof uran,

1, 2tdp et h@xaeﬁﬁaﬁﬁes O6r tdhR bikgaratalR b Phebakh haing.
nd particul arly preferably

hal d
ng. AT Gramer R e Y oRet o SEARBET AR EnBrORds RE 2
compeundbueineabeigeneiral fpenelal (Y Ibeiiea coadCuadtabOfy the

geaRd, prefsrabl yrpet ween 0C and 30C. |

This process is carried out in the presence of a base in a solvent.

The base employed in the above reaction can be, for example, a
trialkylamine such as triethylamine, N,N-diisopropylethylamine,
tributylamine, or the like; or a pyridine such as pyridine, lutidine,
collidine, or the like; an alkali metal carbonate such as sodium
hydrogencarbonate, potassium hydrogencarbonate, sodium carbonate or
potassium carbonate, or the like, and is preferably a trialkylamine
and particularly preferably N,N-diisopropylethylamine.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, a halogenated hydrocarbon such as
dichloromethane, chloroform, 1,2-dichlorocethane, or the like; or an
ether such as diethyl ether, tetrahydrofuran, 1,2-dimethoxyethane,

dioxane, or the like, and is preferably a halogenated hydrocarbon



The reaction tinme enployed in the above reaction is

di fferent depending on the reaction tenperature, the

-starting material, the reaggnt used or the kind of

sol vent enpl-oyed, but is generally from 15 mnutes to

3 hours, and preferably from30 mnutes to 1 hour.

After the reaction is conpleted, the desired conpound

Wﬁ this "reaction_can be isolated fromthe reaction
REGFEHP IdEnTERTT ARHY L FRIRAIANSCE2 S he desired

carpouedct Lan dagpebh e dmpll 6Fe@ XA, abyve reaction is
neutralization of the reaction m xture, if necessary,

IFETRLLY PEEFERR OOF anRel &5 tATGhPRE SR AN VbR SRS LA 30°C -

matelel 8badtSidl €588tengloh/BE id @6t hBEvdNiPEhdEon is different
extraction of the neutralized solution or the

IEPELET LR BFRUrgAnFRIRITARMTE - | 1 stiapénqitateRdper the

readgehnt asetidrueie s o béen t\afdlioy@ df, hﬁt{]ﬁsyéﬁém@rgﬁﬂl L5 minutes

1 ay with ter tion or ic |layer

1“%%n§3?n?hgr¥ﬁ8r8£%fégi %SWBdﬁﬁ gﬁastﬁgﬁpéV358ratlon

of Afherotrigamieacsdbw et cunldbsrtarcedunepldqsrri&sesiuc@npoﬂm of this

re %%I Sdcaﬂ{ 0(_E|LFI {1 %JE%S bt Qé r}l.e%&%%gd fgonp%flgsls‘gré/ﬂlon mixture
urt I'sol a bur fi'e conven il

artdr @arh‘ém% Ainf she exampimannpy as mﬁhﬁﬁl jratdten, AL:. :
‘reprecipitation, .or by conventional procedures

generally used in the isolation and purification of
g&Ri ¢ conpounds (for’ exanple absor ption col um

~ChrseeBt RYriapRYpHSEdH: FoeafHd YrepHehti@s oF hi &éhn égﬁ.\lnd having
al um na or_Florisil consisting of magnesi um an ilica

th&e Pen?)’éarlt ifeFBHL 2 of UmRY R OnE g PEphY U SeRgO S phigde xeaction.
orLt:haosubptodu@ztt A@foPhaém@anavldg tdh, ge‘Nﬁi@ﬂderﬁmla (V).
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The base employed in the above reaction can be, for example, an
alkali metal hydroxide such as lithium hydroxide, sodium hydroxide,
potassium hydroxide, or the like; an alkali metal carbonate such as
lithium carbonate, sodium carbonate, potassium carbonate, or the
like; or ametal alkoxide such as lithium methoxide, sodium methoxide
or sodium ethokide, and is preferably an alkali metal hydroxide and
particularly preferably lithium hydroxide.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction,
and can be, for example, an ether such as di'ethyl ether,

tetrahydrofuran, 1,2-dimethoxyethane or dioxane; an alcohol such as
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Method B is a method for the preparation of a compound having
the general formula (II-1), which is included in a compound having
the general formula (II), wherein the substituent X is an oxadiazole

ring.



This process is carried out in the presence of a base
in a solvent containing water. The base enpl oyed in
t he above reaction can be, ter exanple, an al kal
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group. Such protecting group is preferably a trialkylsilyl group
and particularly preferably a t-butyldimethylsilyl group.

Step Bl
Step Bl is a process for the preparation of a compound having
the general formula (VII) by carrying out an addition reaction of
hydroxylamine on a compound having the general formula (VI).
This process can be accomplished by reacting a compound having
the general formula (VI) with hydroxylamine or a hydroxylamine
equivalent in a solvent.

The hydroxylamine equivalent can be a solution of hydroxylamine



the substituent X. Hereinafter, a general preparation
nmethod is described, for exanple, for the case that
the substituent X is an oxagi azole ring or an
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The reaction temperature employed in the above reaction is

generally between 0°C and 80°C, and preferably between 30°C and 60°C. -
The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15 minutes
to 5 hours, and preferably from 30 minutes to 2 hours.
After the reaction is completed, the desired compdund of this-
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.

Step B2
Step B2 is a process for the preparation of a compound having
the general formula (IX) by reacting a compound having the general
formula (VII) with a compound having the general formula (VIII).
Hereinafter, preparation methods are described for the cases
that (1) the substituent LG in a compound having the general formula

(VIII) is a hydroxyl group, and (2) the substituent LG in a compound



and particularly preferably a t-butyl dinethylsilyl

group. Step Bl Step Bl is a process for the
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dichloromethane, chloroform, 1,2-dichloroethane, or the like; an

ether such as tetrahydrofuran, 1,2-dimethoxyethane, or; or a benzene

such as benzene, toluene or xylene, and is preferably a halogenated

hydrocarbon and particularly preferably dichloromethane.

The reaction temperature employed in the above reaction is

generally between -20°C and 40°C, and preferably between 0°C and 30°C.
The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15 minutes
to 5 hours, and preferably from 30 minutes to 2 hours.
After the reaction is completed, the desired compound of this

reaction can, if necessary, be isolated from the reaction mixture



After the reaction is conpleted, the desired conmpound
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The reaction temperature employed in the above reaction is

generally between -20°C and 40°C, and preferably between 0°C and 30°C.
- The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from iS'minutes
to 5 hours, and preferably from 30 minutes to 2 hours.
After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.

Step B3
Step B3 is a process for the preparation of a compound having

the general formula (X) from a compound having the general formula

(IX) .
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After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture .

and purified in the same manner as described in Step Al.

Step B4

Step B4 is a process for the preparation of a compound having
the general formula (II-1) by removing the protecting group P of the
hydroxyl group of a compound having the general formula (X).

The method for removing. the protecting group P is different

depending on a nature of the protecting group employed, but generally
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orr eetliign, isndlif frerefatrably an ether and particularly preferably

tetrahydrofuran.
The reaction temperature employed in the above reaction is

generally between 0°C and 80°C, and preferably between 30°C and 60°C.
The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15 minutes
to 5 hours, and preferably from 30 minutes to 2 hours.
After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.

Method C is a method for the preparation of a compound having

the general formula (II-2), which is included in a compound having



dependi ng on the reaction tenperature, the starting
material, the reagent used or the solvent enployed,
but is generally from15 mestes to 5 hours, and
preferably from30 mnutes to 2 hours. After the
reaction is conpleted, the desired conpound of this
reaction can, if necessary be i sol at ed fron1the
re urifi inthe. sa
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ripfge preparation of a conpound haV|ng the general
formula (I1-1) by renoving the protecting group P of
the hydroxyl group of a conmpound having the genera

Mefegpffa (X). The method for renoving. the protecting
group P is different depending on a nature of the
protecting group enployed, but generally 62 carried
out according to the deprotection nethod for a Z/\j/Cl
hydroxyl group described in "Protective G oups in g
CXganic Synt hegiyg t hirdyedition” ( by G een, T. i

m? , .E._.G M gﬂhn Q¥ | ey .and Sor% W ¥8ep 1@)
an redaafter, a aratlo
L é s%ibbed f¥FI} he %§§§ ?% élﬁroteéilng

gr oup |s a trialkylsilyl group. This process 'S

acc hed Wy eacting a, ¢ nd wregtng the general
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sol vent™~CThe f 1 uorSitee @di on edﬁﬂwalent -enpl oyed in the
above reaption can be, for exanpte) a
tetral kyl ammoni um fl uori de such as tetrabutylannonium
fluoride or benzyltrinmethyl fluoride; a hydrogen
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luoride-triet m_ne , €o or _hydrogen
meFP  de- %&PF | HE s ele rE%ﬁ%’e%rﬁreferably a
teﬁahlkynamwnnsumﬂﬁﬂuaendet@md particularly preferably
tetrabutyl anmoni um fluoride. The sol vent enployed in
the above reaction is not particularly restricted
StﬁPo@1ded that.it has no adverse effect on the reaction
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general formula (XI) with a gem-dihalomethylenating agent in a
solvent.

The gem-dihalomethylenating agent employed in this process can
be a combination of a phosphine, consisting of a triarylphesphine
including triphenylphosphine and a tri-lower alkylphosphine such as
tributylphosphine, and a carbon tetrahalide, such as carbon
tetrachloride, carbon tetrabromide or carbon tetraiodide; or a
combination of a di~lower alkyl (trihalogenated methyl)phosphonate,
such as diethyl (trichloromethyl)phosphonate, diethyl
(tribromomethyl)phosphonate, dimethyl
(trichloromethyl)phosphonate or dimethyl

(tribromomethyl)phosphonate, and an alkyllithium, such as



or the like, and is preferably an ether and
particularly preferably tetrahydrofuran. The reaction
tenperature enployed in theggabove reaction is
generally between OC and 80C, and preferably between
30C and 60C. The reaction tinme enpl-oyed in the above
reaction is different depending on the reaction

t gperature the starting material, the reagent used
'me&'S‘ e RO e R PRRHI Gy Ed U Ut ~RuE vdd hER BT \o 3 oRPEEL11ithium,
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wherei n t he subst’t Uent an iso ring.
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The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting matérial, the
reagent used or the solvent employed, but is generally from 15 minutes
to 5 hours, and preferably from 30 minutes to 3 hours.

After the reaction is completed, the desired compound of this -
‘reaction can, if necessary, be isolated from the reaction mixture .

and purified in the same manner as described in Step Al.

Step C2

Step C2 is a process for the preparation of a compound having -
. the general formula (XIII) by converting a dihalovinyl group of a
compound having the general formula (XII) to an ethanl group.

This process is accomplished by reacting the compound (XII) with
an alkylmetal in a solvent.

The alkylmetal employed in the above reaction can be, for example,
an alkyllithium such as methyllithium, n-butyllithium,
s-butyllithium or t-butyllithium; or an alkylsodium such as
methylsodium, butylsodium, s-butylsodium, or the like, and is
preferably an alkyllithium and particularly preferably
n-butyllithium.

The solvent employed in the above reaction is not particularly

restricted provided that it has no adverse effect on the reaction



the general fornmula (XI I) by converting a fornyl

group of a conpound having the general formula (XlI)

into a di hal ovinyl group. Thjss process is acconplished

by reacting the conpound having the general fornula

(XI') with a gemdi hal onet hyl enating agent in a

sol vent. The gemdi hal onet hyl enati ng agent enpl oyed in

t%i S process can be a conbination of a Ehosphi ne,
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exanpl e, a hal ogenated hy rocarpon Such as
anfl phirefopdtitatbe edhomenoem ad, destirdhkdr betdtapeAlor

the like; or an ether such as diethyl ether,

t etrahydrofuran, 1,2-dinmethoxyethane, . di oxane, or the
S§§ &3 and i s preferably an ether and particularly

pr eftepabB yi & at pabyskDffd-abhe Prepheati bt aNP&igduttiChaving
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After the reaction is conpleted, the desired conpound
Chcﬁ“"t'h‘?%' 3916 (1980) and Acta. Chemi_ca, Scandinavica, 426 (1987),
- and these compounds can easily be synthesized from well-known
compounds.
The base employed in the above reaction can be, for example, a
trialkylamine such as triethylamine, N,N-diisopropylethylamine,
~ tributylamine, or the like; or a pyridine such as pyridine, lutidine,
collidine, or the like, and is preferably a trialkylamine and
particularly preferably triethylamine.
The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,

tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; an ester

such as ethyl acetate, propyl acetate, butyl acetate, or the like;



reaction can, if necessary, be isolated fromthe
reaction mxture: and purified in the sanme manner as
described in Step Al. Step G2 Step C2 is a process for
the preparation of -a conpound having the general
formula (XI'11) by converting a dihalovinyl group of a
conpound having the general fornula (XIl) to an

- et h%n¥ %Up This process is acconf)llshed by
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erature e in the above reaction
ar’&eﬁéFhﬁ%ﬂ Bt gBEnsaI@o@@naﬁa @-‘Cd%?dlpﬁéfeme&ﬁe}v Bét ween
-78C and -45C. The reaction time enployed in the
5 abovg reaction is different depending on the reaction
% nf) rature, the starting material, the reagent used

or sthp Goliseat peigd sy edr thd ﬁr%p@@ﬁ@:[&{ loF Er@éﬁﬁo@nd having

m nut es 0 2 .ho referably from3Q mnutes to
s g 1o #?%?u%ahg{f@dag}' 6%“‘1°§ la%rfﬁiee?’é‘btecttﬁﬁg JESUPeRy of the
hydoappurarcl pthi 8 comgacindonacany tiffe gegessarfprmbia (XV).
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t he same manner as descri S ep
inc8teR Bf mfoMesBod d¥- t he preparation of a corrpound
having the general formula (XV) by reacting a.

congound havi ng t he gener al
e preparation method of the compound having the general formula

(VI) used in Method B is different depending on the nature of the -
substituent W. Hereinafter, the general preparation procedures are
described, for example, as Method D for the case that the substituent
W is a thiophene ring or a furan ring and as Method E for the case
that the substituent W is a group having a fused structure such as
a 4,5,6,7-tetrahydrobenzothiophene ring or é

4,5,6,7-tetrahydrobenzofuran ring, respectively.

Method D

Method D is a method for the preparation of a compound having
the general formula (VI-1), which is included in a compound having
the general formula (VI), wherein the substituent W is a thiophene

ring or a furan ring.



formula (XII1) with a conpound having the general
formula (XIV) This process can be acconplished by
reacting both conpounds with.- a base in a solvent. The
general preparation nethod of the conpounds having
the general formula (XIV) is described in literatures,
J. Og. Chem, 45, 3916 (1980) and Acta. Chem ca,
Scandi navi ca, 426 (1987), and these conpounds can
gHhe synftianlf‘ from seli—kn cogpouﬁ@{\
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N, N-di i sopropyl et hyl am ne, tri utyI amne, or th
like; or a pyridine such as pyr Sdtleﬁem‘q 4t i di ne, _TStep D3b-3

collidine, or the |like, and |s referably a
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triethylam ne. The sol vent enp yed isBed RBLAPOVEY
reaction is not particularly restinicted provi dextx)hat
it has no adverse effect on the reaction and can be,
for exanple, an ether such as diethyl ether,
t et Imltyner abaneameads rdsneentdioXipet hapresedt 9xahelogén tahem as
i ke: _an: er_- N ropyl__acetate
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ester and™ particularly prefer abI'I)y ethyl acetate. The
reacti on tenperature enployed in the above reaction is
sg@@anal I y betvveen -20C and 80C, and preferably between
reaction tine enployed in the above
r ea%tefpoﬂ? i ésd"} fpfré?F%ﬁf f(fépéﬂﬁl‘?ﬁep(ﬁlfattﬁ%n rdaét Foppound having
thegpeesd Lifermtte ( st it bym@oﬁaéetirad a ftotmyl rgeagﬁraf 4l$Rflpound
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the reacti'on m xture and sJurl fied in t € Ssane nanne
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f orThd ae@@X¥)ng agent employed in the above reaction can be, for
example, an aluminum hydride such as lithium aluminum hydride, sodium
‘aluminum hydride or diisobutylaluminum.hydride; a borohydride such
as lithium borohydride, sédium borohydride or borane, and is
preferably a borohydride and particularly preferably sodium
borohydride.

The solvent employed in the above reaction is not particularly

restricted provided that it has no adverse effect on the reaction
.and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; or an
alcohol such as methanol, ethanol, isopropanol, or the like, and is
preferably an alcohol and particularly preferably methahol.

The reaction temperature employed in the above reaction is



This process can be carried out in the sane manner as
described in Step B4 of Method B. The preparation
met hod of the conpound havi the general fornula -
(M) used in Method B is different depending on the
nature of the substituent W Hereinafter, the genera
preparation procedures are described, for exanple, as
Met hod D for the case that the substituent Wis
gendirldpheteecenng 30¢ aadfadan andryefiedansy Metheen B°E and 30°C.
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a trialkylsilane is employed as the protecting group is described
hereinafter. ' -

This process can be carried out by reacting a compound having -
the general formula (XVII) wiﬁh a silylating agent in the presence
of a suitable base in a solvent. |

The silylating agent employed in the above reaction can be, for
example, a trialkylsilyl chloride such as triethylsilyl chloride,
t-butyldimethylsilyl chioride} triisopropylsilyl chloride or
t-butyldiphenylsilyl chloride; or a trialkylsilyl
trifluoromethanesulfonate such as triethylsilyl
'trifluoromethanesulfonate, t-butyldimethylsilyl
trifluoromethanesulfonate, triisopropylsilyl
trifluoromethanesulfonate or t-butyldiphenylsilyl
trifluoromethanesulfonate, and is preferably a trialkylsilyl
chloride, and particularly preferably t-butyldimethylsilyl

chloride.

The base employed in the above reaction can be, for example, a



are comrercially avail able, and can also easily be

synt hesi zed according to publicly known preparation

met hods. The reduci ng agent gnployed in the above
reaction can be, for exanple, an alum num hydride
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Step D3 .

Step D3 is a process for the preparation of a compound having
the general formula (VI-1) by converting a halogen atom of a compound
having the general formula (XVIII) into a nitrile group.

This process can be carried out according to two methods, one
of which is a method by a direct conversion of a halogen atom of a
compound having general formula (XVIII) into a nitrile group (Step
D3a) and the other is a method by derivatization of a compound (XVIII)
to a compound having a formyl group (XI-1), followed by conversion
of the formyl group into a nitrile group through an oximation reaction
and a dehydration reaction (Step D3b). Hereinafter, these processes

are described individually.
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lx#maran@gpsnnneﬁeahblyluh amide and particularly preferably
N,N-dimethyl formamide. '

The reaction temperature employed in the above reaction is
generally between 20°C and 180°C, and preferably between 100°C and
140°C.

The reaction time employed in the above reaction is different
depending.on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 2 hours
to 12 hours, and preferably from 3 hours to 10 hours.

After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.
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The solvent employed in.the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; or an:
aromatic hydrocarbon such as toluene, xylene, or the like, and is
- preferably an ether and particularly preferably tetrahydrofuran.

The reaction temperature employed in the above reaction is
-generally between -100°C and 0°C, and preferably between -78°C and
-45°C.

The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15 minutes

to 2 hours, and preferably from 30 minutes to 1 hour.
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a tri-lower alkylamine and particularly preferably a combination of
hydroxylamine hydrochlofide and triethylamine.

The-solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, a halogenated hydrocarbon such as
dichloromethane, chloroform, 1,2-dichloroethane, or the like; or an
ether such as tetrahydrofuran, 1,2-dimethoxyethane, or the like, and
is preferably a halogenated hydrocarbon and particularly preferably
dichloromethane.

The reaction temperature employed in the above reaction is
generally between 0°C and 80°C, and preferably between 20°C and 60°C.

The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the

reagent used or the solvent employed, but is generally from 30 minutes
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like; or an aromatic hydrocarbon such as benzene, toluene, xylene,
or the like, and is preferably an aromatic hydrocarbon and
particularly preferably toluene.

The reaction temperature employed in the above reaction is
generally between 20°C and 150°C, and preferably between 60°C and
110°C.

The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the

reagent used or the solvent employed, but is generally from 2 hours

- to 24 hours, and preferably from 6 hours to 12 hours.
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Step E1 -

Step El is a process for the preparation of a compound having
the gerieral formula (XXI) by converting a carbonyl group of a compound
having the general formula (XX) into a hydroxyl group.

This process can be accomplished by reacting a compound having
the general formula (XX) with an appropriate reducing agent in a
solvent. Additionally, of the compounds having the general formula
(XX) employed as the starting compounds, the compounds wherein m is .
2 are commercially available and can be obtained easily. Furthermore,
the compounds wherein m is 1 can also be synthesized according to

the preparation method(s) described in a literature, J. Am. Chem.
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( XXlEkk} the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.

Step E2

Step E2 is a process for the preparation of a compound having
the general formula (XXII) by protecting a hydroxyl group of a
compound having the general formula (XXI) with an appropriate
protecting group for a hydroxyl group. Such protecting group
employed in this reaction is not particularly restricted provided
that it has no adverse effect on the reaction in succeeding processes
and additionally can easily be removed, and is preferably a
trialkylsilane. The general preparation method for the case that
a trialkylsilane is employed as the protecting group is described
hereinafter.

This process can be carried out by reacting a compound having
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reacti on tenperature enployed in the above reaction is
The solvent employed in the above reaction is not particularly

restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; a
halogenated hydrocarbon such as dichloromethane, 1,2-dichloroethane
or chloroform; or an amide such as N,N-dimethylformamide,
N,N-dimethylacetamide, or the like; and is preferably an amide and
particularly preferably N,N-dimethylformamide.

The reaction temperature employed in the above reaction is
generally between -23°C and 100°C, and preferably between 0°C and 60°C.

The reaction time employed in the above reaction is different
depending on the reaction temperature, the starfing material, the
reagent used or the solvent employed, but is generally from 30 minutes
to 4 hours, and preferably from 1 hour to 3 hours.

After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.



general ly between -23C and 50C, and preferably between

0C and 30C. . The reaction tine enployed in the above’
reaction is different depending on the reaction
tenperature, the starting material, the reagent used

or the solvent enployed, but is generally from15

mnutes to 2 hours, and preferably from 30 mnutes to

1 hour. After the reaction is conpleted, the desired
conmpound of this reaction can, if necessary, be
st&olmted fromthe reaction mxture and purified in

t he_sane_nmanner as described in Step Al. Step E2 Step
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and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the. like; or an
aromatic hydrocarbon such as toluene, xylene, or the like, and is
preferably an ether and particularly preferably tetrahydrofuran.

The reaction temperature employed in the above reaction is

generally between -100°C and 0°C, and preferably between -78°C and
0°c.

The reaction time employed in the above reaction is different
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15 minutes
to 4 hours, and preferably from 1 hour to 3 hours.

After the reaction is completed, the desired compound of this



trial kylam ne such as triethylam ne, N, N-di

i sopropyl ethylamne, or the like; an im dazole such

as imdazole, 2.-nmethylimdagole, or the like; or a

pyri di ne such as pyridine, lutidine, collidine, or the

like and is preferably.an imdazole and particularly

preferably im dazole. The sol vent enployed in the

above reaction is not particularly restricted
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Method F is a method for the-preparation of a compound having
the general formula (VI-3), which is included in a compound having
the general formula (VI), wherein the substituent W is a thiophene
ring or a furan ring and additionally, these rings are substituted

‘with an alkyl group as a substituent R.
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isolated fromthe reaction mxture and purified in
the sane manner as described in Step Al. Step E4 Step
Steb iF§ a process for the preparation of a conpound
hav the ge vert| a .
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employed as the starting compounds can be synthesized according to
Method D described hereinbefore.

The alkylating agent employed in.the above reaction can be, for
example, a combination of a nickel catalyst, such as
[1,3-bis(diphenylphosphino)propaneldichloronickel,
bis (triphenylphosphine)dichloronickel or
[1,1"-bis(diphenylphosphino) ferroceneldichloronickel, and a
Grignard reagent, such as an alkylmagnesium chloride, an
alkylmagnesium bromide or an alkylmagnesium iodide; or a combination
of a palladium catalyst, such as |
tetrakis (triphenylphosphine)palladium or
dichlorobis(triphenylphosphine)palladium, and an alkylboric acid,

such as a mono-alkylboric acid, an ester of mono-alkylboric acid,



Step E5 Step E5 is a process for the preparation of a
conpound having the general formula (VI-2) by
converting an oxi me group ofg,a conpound having the
general fornmula (XXIV) into a nitrile group. This
process can be acconplished by reacting a conpound
having the general formula (XXIV) with at appropriate
dehydrating agent in a solvent, and can be. carried
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conpound having the general
4eickyl group. This process can be acconplished by

realcéeI I}gagtlon oJ.lflngderppVI n% in the above reaction is different .
depending on the reaction temperature, the starting material, the
reagent used or the solvent employed, but is generally from 15.minutes
to 4 hours, and preferably from 1 hour to 2 hours.

After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the -same manner as described in Step Al.

Step F2

Step F2 is a process for the preparation of a compound having
the general.formula (XXVII) by converting a hydrogen atom of a
compound having the general formula (XXVI) into a formyl group.

This process can be accomplished by reacting a compound having
the general formula (XXVI) with an appropriate base, followed by
reacting the resulting product with a formylating agent in a solvent.

The base employed in the above reaction can be, for example, an
alkyllithium such as n-butyllithium, sec-butyllithium or
t-butyllithium; or a metal amide such as lithium diisopropylamide,
lithium hexamethyldisilazide or potassium hexamethyldisilazide, and
is preferably an alkyllithium and particularly preferably
n—butyllithium.



" -the general fornula (XXV) with an al kyl ati ng agent in
- a solvent. Additionally, many of-the conpounds having
the general fornula (XXV) ggployed as the starting
conmpounds can be synthesized according to Method D
descri bed herei nbefore. The al kyl ati ng agent enpl oyed
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Step F3

Step F3 is a process for the preparation of a compound héving
the general formula (XXVIII) by converting a formyl group of a
compound having the general formula (XXVII) into an oxime group.

This process can be accomplished by reacting a compound having
the general formula (XXVII) with hydroxylamine or a hydroxylamine
equivalent in a solvent.

The hydroxylamine equivalent can be a solution of hydroxylamine
such as an aqueous solution of hydroxylamine, a mixed solution of
hydroxylamine and methanol, a mixed solution of hydroxylamine and
ethanol, or the like; or a combination of a hydroxylamine salt, such
as hydroxylamine hydrochloride, hydroxylamine phosphate,

hydroxylamine sulfate, or the like, and a tri-lower alkylamine, such



After the reaction is conpleted, the desired conpound
of this reaction can, if necessary, be isolated from
the reaction mxture and pysified in the same manner
as described in Step Al. Step F2 Step F2 is a process
for the preparation of a conmpound having the genera
fornula (XXVI'1) by converting a hydrogen atom of a
npound having the general formula (XXVI) into a
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Step F4

Step F4 is a process for the preparation of a compound having
the general formula (VI-3) by converting an oxime group of a compound
having the general formula (XXVIII) into a nitrile group.

This process can be accomplished by reacting a compound having
the general formula (XXVIII) with an appropriate dehydrating agent
in a solvent.

The dehydrating agent employed in the above reaction can be a
carbodiimide such as N,N’-dicyclohexylcarbodiimide,
N,N’"~diisopropylcarbodiimide,

l-ethyl-3- (3’ ~dimethylaminopropyl)carbodiimide (WSCI), or the



to 4 hours, and preferably from 1 hour to 3 hours.

After the reaction is conpleted, the desired conpound
of this reaction can, if nggessary, be isolated from
the reaction mxture and purified in the sane manner
as described in Step Al. Step F3 Step F3 is a process
for the preparation of a conpound having t he genera
formulg (XXVIII) vertlng a. for group of a.
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_Method G

Method G is a method for the preparation of a compound having
the general formula (VI-4), which is included in a compound having
the general formula (VI), wherein the substituent W is a pyridine

ring.
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The reaction tinme enployed in the above reaction is

di fferent depending on the reaction tenperature, the
starting material, the reaggnt used or the sol vent
enpl oyed, but is generally from30 mnutes to 5
hours, and preferably from1 hour to 3 hours. After
the reaction is conpleted, the desired conpound of
this reaction can, if necessary, be isolated fromthe
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compound having the general formula (XXVIII) into a
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( 1) with an approprrate dehydrating agent in a

solwemtrz) The dehydrating (dgeat enpl oyed in the above

reaction can be a carbodiinide such as

N, N' - di cycl ohexyl car bodi i m de,

N, n- €Hd Saﬁﬁ@ﬁﬂa@aﬁ_&@dddh@ng? Hal represents a halogen atom as
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appgbonyl chloride, or the like, and is preferably a

carbodi i mi de and particularly preferably

N, N - di cycl ohexyl carbodi i m de. The solvent enployed in
stkpegpbove reaction is not particularly restricted

provided that it has no adverse effect on the reaction
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in a solvent.

The metalatlng agent employed in the above reaction can be, for
example, a metal such as metallic lithium, metallic magnesium,
metallic zinc, or the like; or analkyllithium such as n-butyllithium,
s-butyllithium, t-butyllithium, or the like, and is preferably an
alkyllithium and particularly preferably n—buﬁyllithium..

The formylating agent employed in this reaction canbe a formamide
such as N,N-dimethylformamide, N-methylformanilide,
N-formylpiperidine, or the like; or a formate such as methyl formate,
ethyl formate, propyl formate, or the like, and is preferably a
formamide and particularly preferably N,N-dimethylformamide.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction

and can be, for example, an ether such as diethyl ether,



The reaction tinme enployed in the above reaction is
different depending on the reaction tenperature, the
starting material, the reaggnt used or the solvent
enpl oyed, but is generally from:2 hours to 24 hours,
and preferably from6 hours to 12 hours. After the
reaction is conpleted, the desired conpound of this

reaction can, if necessary, be isolated fromthe
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in a solvent. The netal ating agent enployed in the

above reaction can be, for
Step G2

Step G2 is a process for the preparation of a compound having.
the general formula (XXXI) by converting a formyl group of a compound.
having the general formula (XXXf'into a hydroxymethyl group.

This process can be aécompliéhed by reacting a compound having
the general formula (XXX).with a'reducing agent in a solvent.

The reducing agent employed in the above reaction can be, for.
example, an aluminum hydride such as lithium aluminum hydride, sodium
aluminum hydride or diisobutylaluminum hydride; a borohydride such
as lithium.borohydride, sodiuﬁ borohydride or borane, and is
preferably a borohydride and particularly preferably sodium
borohydride.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; or an
alcohol such as methanol, ethanol, isopropanocl, or the like, and is
preferably an alcohol and particularly preferably methanol.

The reaction temperature employed in the above reaction is

generally between -23°C and 50°C, and preferably between 0°C and 30°C.



exanple, a netal such as netallic lithium netallic
magnesium netallic zinc, or the like; or an

al kyl l'i thium such as n-butygfkithium s-butyllithium
t-butyllithium or the like, and is preferably an

al kyllithiumand particularly preferably
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The silylating égent employed in the above reaction can be, for
example, a trialkylsilyl chloride such as triethylsilyl chloride,
t-butyldimethylsilyl chloride, triisopropylsilyl chloride or
t-butyldiphenylsilyl chloride; or a trialkylsilyl
trifluoromethanesulfonate such as triethylsilyl
trifluoromethanesulfonate, t-butyldimethylsilyl
trifluoromethanesulfonate, triisopropylsilyl
trifluoromethanesulfonate or t-butyldiphenylsilyl
trifluoromethanesulfonate, and is preferably a trialkylsilyl
chloride and particularly preferably t-butyldimethylsilyl chloride.

The base employed in the above reaction can be, for example, a
trialkylamine such as triethylamine, N,N-diisopropylethylamine, or

the like; an imidazole such as imidazole or 2-methylimidazole; or



exanpl e, an al um num hydride such as |ithium al um num

hydri de, sodium al um num hydride or

di i sobutyl al um num hydri de; ;3 borohydride such as

1'i thi umbor ohydride, sodi um'borohydride or borane, and

is preferably a borohydride and particularly

preferably sodi um borohydride. The sol vent enpl oyed

in the above reaction is not particularly restricted
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described hereinafter. .This process can be carried
Stam Gy reacting a conpound having the general formula

OOQQ@}: wiltihs a ﬁk!)&’ésaé if%g @9@'Hre&:grgbforpro%sgn&cﬁnpound having
the general formula (VI-4) by converting a halogen atom of a compound
having the general formula (XXXII) into a nitrile group.

This process is accomplished by reacting a compound having the
general formula (XXXII) with an appropriate cyanating agent in a
solvent.

The cyanating agent employed in this reaction canbe, for example,
a copper compound such as copper cyanide; or a combination of a
palladium catalyst, such as tetrakis(triphenylphosphine)palladium, _
dichlorobis (triphenylphosphine)palladium,
[l,1’—bis(diphenylphosphino)ferrocene]dichloropélladium, or the
like, and a metal cyanide, such as zinc cyanide, trimethylsilyl
cyanide'or tributyltin cyanide, and is preferably a combination of

palladium catalyst and zinc cyanide and particularly preferably a



of a suitable base in a solvent. The silylating agent
enpl oyed in the above reaction can be, for exanple, a
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reactjon mxture and purified in the sane manner as
degg??%d{ Ilﬁ gtx%eﬁ:h'gp for the preparation of a compound having

the general formula (VI-5), which is included in a compound having
the general formula (VI), wherein the substituent W is a pyridine
ring and additionally, the ring is substituted with an alkyl group -

as a substituent.



Step A4 Step A is a process for the preparation of a
conpound having the general formula (VI-4) by
converting a hal ogen atom of;qa conpound having the
general formula (XXXIl) into a nitrile group. This
process is acconplished by reacting a conpound havi ng
the general formula (XXXI1) with an appropriate
cyanating agent in a solvent. The cyanating agent
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"(Maybridge - Chemlcals Ltd.) can be used.

This process can be accomplished by reacting a compound having
the general formula (XXXIII) with a reducing agent in a solvent..

The reducing agent employed in the above reaction can be, for
example,analuminumhydridesuéhaslithiumaluminmnhydride,sodium
aluminum hydride, or diisobutylaluminum hydride; a borohydride such
as lithium borohydride, sodium borohydride or borane, énd is
preferably a borohydride and particularly preferably sodium
borohydride.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or ﬁhe like} or an

alcohol such as methanol, ethanol, isopropanol, or the like, and is



reaction can, if necessary, be isolated fromthe
reaction mxture and purified in the sane manner as
described in Step Al. MethodyH Method His a nethod
for the preparation of a conmpound haV|ng the genera
formula (VI-5), which is included in a conpound having
t he general formula (VI), wherein the substituent Wis
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in this reaction is not particularly restricted provided that it has
no adverse effect on the reaction in succeeding processes and
additionally can easily be removed, and is preferably a
trialkylsilane. The general preparation method for the case that
a trialkylsilane is employed as the protéCting group is.described
hereinafter.

This process can be carried out by reacting a compound having .
the general formula (XXXIV) with a silylating agent in the presence
of a suitable base in .a solvent.

" The silylating agent employed in the above reaction can be, for
example, a trialkylsilyl chloride such as triethylsilyl chloride,
t-butyldimethylsilyl chloride, triisopropylsilyl chloride or
t-butyldiphenylsilyl chloride; or a trialkylsilyl
trifluoromethanesulfonate such as triethylsilyl
trifluoromethanesulfonate, t-butyldimethylsilyl
trifluoromethanesulfonate, triisopropylsilyl
trifluoromethanesulfonate or t-butyldiphenylsilyl
trifluoromethanesulfonate, and is preferably a trialkylsilyl

chloride and particularly preferably triisopropylsilyl chloride.



al um num hydride, or diisobutylalum num hydride; a
borohydride such as lithium borohydride, sodium

bor ohydri de or borane, and i3 preferably a
borohydride and particularly preferably sodi um
borohydride. The sol vent enployed in the above
reaction is not particularly restricted provided that
|t as.no adverse effect on the reaction and can.

oP2 B &TBI-8Y A "ef AR Teh~ 83 it AP kevhépr example, a
ttﬁﬂﬂ@hyﬂtmﬁ snan, asltﬂréiﬂl'ﬁ?&tahﬁ)?(é’,etlﬂh&naf.lé"cbf??b%@@etﬁﬁle{nn%e, or
n. u met hangl , e
ATk aRor B TR AA T 002 prErer i eahe. ox tne
: lJeJteo'ohc;Iaamilplanelmﬂmlalsypjar:aﬁereabnytimibdhanabllil'?ﬁxe, or the
' cti.gn n the above reaction

BB SIALSLUS ATRRIEE LD e SOOI LA o,

igicdagrde30C. The reaction tine errpl oyed |n t he above .
r eagel 95‘14&1@&&@%@3 nqel'ﬁleengbgge q%atctaﬁoﬁ %%Ckogrﬁartlcalarly

tenperature, the starting mat reage
r%srtrtlﬁée%(ﬂ-’?\?’é’ﬁtje@nﬁ}aéyéé h@:mnq §dgen@¢ aiﬂf3¢0fcr glmtlﬁe reaction

ard r¢lahe5e, tidr2 cRoMbSe, aRdephef e aly lésf 59@& @éHQEeS to
After the reaction is conpleted, the desired

tectorﬁgéiaﬁ?if‘b‘fanvhﬁs -Jimethpgie thane i digsaeesany theelike; a

hdlzgkabeed hyor ddidoheath mdmmtdgoeletagge purpihediicRoethane
%lorggo manner _as_described in Step Step H2 Step

s a process®f oty sBF%p%?éiloﬁlﬁFt%W%ﬁﬂﬁ&BGhGe'
N Hbcviumgthstllwegemedaj ofrotnmllak(e)()@é\a iBypp¢ fire®lliyNgn @mide and

pJBeqrcerh}%%;u@?Q;bgh A ound havl ng the general

form appro rirate protectlng group -
- f orheq rﬁ?@ﬂﬁéyIteglpeel@tufm@mprloye@tlmghgr ebpvenmHazyédn is
0p.ds_not particul arly restricted | .
gén%g%h%%g%@ﬁ&%ﬂ ?3 hcggné)go a(d\a/ré$ é:eg?¥%%][y %ﬁtn{eheéu 0°C and 30°C.
r edeei rrdtiosuttredimpdopedcias sbs almave addictiomald Wi €adirent

deRRablYg R&, Eﬁgof/@éiztlgﬂdtérﬁp agl.l‘?@a 11:}%/ astart%.ﬂ%dn terl?ﬁe the

trial kyl silane. The general preparation ne
TSC4SBT URSE oraher sl vaptsiRdivy efs belr‘rpllmyﬁrde@sllm@om 30 minutes

opr40h6@f$ NGn@r py@féﬁwigs%r{@eﬁ hduer ebNafi&frs Thi s
ess %?n be carried out by reacting a compound

hath T “hESgehkthl st 6PmRi et SOXXPe) dsm iR dacetaapngt PAGEDLs
reagehdn idan, hef piesaneaey, e dssubtadl &-daasgel fedttion mixture

an%okxgpéled in the same manner as described in Step Al.

Step H3 _

Step H3 is a process for the preparation of a compound having
the general formula (XXXVI) by oxidizing an alkylthio group of a
compound having the general formula (XXXV).

This process is accomplished by reacting a compound having the
general formula (XXXV) with an appropriate oxidizing agent in a
solvent.

The oxidizing agent employed in the above reaction can be, for
example, a peracid such as peracetic acid, perbenzoic acid, or
m-chloroperbenzoic acid; a permanganate such as sodium permanganate

or potassium permanganate, and is preferably a peracid and



The silylating agent enployed in the above reaction
can be, for exanple, a trialkylsilyl chloride such as
triethylsilyl chloride, t-RQytyldimethylsilyl
chloride, triisopropylsilyl chloride or
t-butyl di phenyl silyl chloride; or a trialkylsilyl
trifluoronethanesul fonate such as triethylsilyl
trifluoromethanesul fonate, t-butyldi nmethylsilyl
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'The alkylating agent employed in the above reaction can be, for
example, a Grignard reagent such as an alkylmagnesium chloride, an
alkylmagnesium bromide or an alkylmagnesium iodide; or an-
alkyllithium such as methyllithium, ethyllithium or
isopropyllithium, and is preferably a Grignard reagent.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an ether such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; or an
aromatic hydrocarbon such as benzene, toluene or xylene, and is
preferably an ether and particularly preferably diethyl ether.

The reaction temperature employed in the above reaction is



Step H3 Step H3 is a process for the preparation of a

conpound having .the general formula (XXXVI) by

oxi di zing an al kylthi o grougsof a conmpound having the

general formula (XXXV). This process is acconplished

by reacting a conpound having the general fornmula

(XXXV) with an appropriate oxidizing agent in a

sol vent. The oxidi zi ng agent enpl oyed in the above
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(XXXVII) (XXXVIII) (VIII-1)

In the above reaction scheme, RY and R® are the same or different
and each represents a group selected from Substituent group A

described above.

Step I1

Step Il is a process for the preparation of a compound having
the general formula (XXXVIII) by substituting a fluorine atom of. a
compound having the general formula (XXXVII) with a phenoxy group,
which may optionally be substituted with substituent(s).

This process is carried out by reacting a compound having the

general formula (XXXVII) with various phenols in the presence of an



The al kyl ati ng agent enpl oyed in the above reaction
can be, for exanple, a Gignard reagent such as an

al kyl magnesi um chl ori de, an g4al kyl magnesi um brom de or
an al kyl magnesi um i odi de; or an alkyllithiumsuch as
methyllithium ethyllithiumor isopropyllithium and
is preferably a Grignard reagent. The solvent enployed
in the above reaction is not particularly restricted
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After the reaction is completed, the desired compound of this
reaction can, if necessary, be isolated from the reaction mixture

and purified in the same manner as described in Step Al.

Step I2

Step I2 is a process for the preparation of a compound having
the general formula (VIII-1) by oxidizing a formyl group of a compound
“having the general formula (XXXVIII).

This process is accomplished by reacting a compound having the
general formula (XXXVIII) with an appropriate oxidizing agent in a
solvent.

The oxidizing agent employed in the above reaction can be, for
. example, a hypochlorite such as sodium hypochlorite or potassium
hypochlorite; a chlorite such as sodium chlorite or potassium

.chlorite; or a permanganate such as sodium permanganate or potassium



and each represents a group selected from Substituent
group A described above. Step I1 Step Il is a process
for the preparation of a conpound having the genera
formula (XXXVII1) by substituting a fluorine atomof a
conpound having the general forrmula (XXXVI1) with a
phenoxy group, which may optionally be substituted
wi th substituent(s). This process is carried out by
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as descrl bed in Step Al. Step 12
Metho

Method J is a method for the preparation of a compound having
the general formula (VIII-2), which is included in a compound having
the general formula (VIII), wherein the substituent Z is an alkyl
group which may optionally be branched and additionally, the
substituent Y is a benzene ring which may optionally be substituted

with substituent(s) and the 1G is a hydroxyl group.



Step 12 is a process for the preparation of a conmpound
having the general fornmula (M I1-1) by oxidizing a
fornyl group of-a conpound ghaving the general formula
(XXXVI'I'T). This process is acconplished by reacting a
conmpound having the general forrmula (XXXVII1) with an
appropriate oxidi zi ng agent in a solvent. The
OXIdIZIng agent enployed in the above reaction can be,
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geBBral kfdrmula (XXXIX) with various alkyltriphenylphosphonium
salts in the presence of a suitable base in a solvent.

The base employed in the above reaction can be, for example, an
alkoxide such as sodium methoxide, sodium ethoxide or potassium
t-butoxide; an alkaii metal hydride such as lithium hydride, sodium
hydride or potassium hydride; or an alkyllithium such as
n-butyllithium, s-butyllithium or t-butyllithium, and is preferably
an alkoxide and particularly preferably potassium t-butoxide.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an amide such as N,N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidinone, or the like; or an
ether such as diethyl ether, tetrahydrofuran, 1,2-dimethoxyethane,

dioxane, or the like, and is preferably an amide and particularly



group which may optionally be branched and _
additional Iy, the substituent Y is a benzene ring

whi ch may optionally be subgtituted wth
substituent(s) and the LG is a hydroxyl group. 96 Rl
RRr RL OHCRDRD/ Step J Rk I Step J2 Rk Hal Hal CO2H
(XXXI'X) (XL) (XLI) RL RD Step J3 Rk j CO2H (M 11-2)
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_ the %eneral fornmula (XL) by convertin
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reactin ound having the general formula
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base enpl oyed in the above reaction can be, for

exanpl e, an al koxi de such as sodi um net hoxi de, sodi um
- St@rhdki de or “ potassium- t-butoxide; an alkali mat al

hycyt' geJ§u.\.@ga§ch>éets% lfgkhé/l?t—{(ﬁng?%agio%moth %ompound having .

pot assi um hydr I um such™a
the gersAal farminha &Kt hy ldoniveghing athdldgeh| atdn uMma aombound
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pot a33| um t-butoxid
his process is accompllshed by carrylng out a halogen-metal .

exchange on a compound having the general formula (XL), followed by
reacting the resultiné product with carbon dioxide in a solvent. -

The metalating agent employed in the above reaction can be, for
example, a metal such as metallic lithium, metallic magnesium,.
metallic zinc, or the like; or analkyllithium such as n-butyllithium, -
s-butyllithium, t-butyllithium, or the like; and is preferably an
alkyllithium and particularly preferably n-butyllithium.

The solvent employed in the above reaction is not particularly
restricted provided that it has no adverse effect on the reaction
and can be, for example, an-ethér such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, dioxane, or the like; or an
aromatic hydrocarbon such as benzene, toluene, xylene, or the like,
and is preferably an ether and particularly preferably
tetrahydrofuran.

The reaction temperature employed in the above reaction is
generally between -100°C and 0°C, and preferably between -78°C and
-23°C.

The reaction time employed in the above reaction is different

depending on the reaction temperature, the starting material, the



The sol vent enployed in the above reaction is not

particularly restricted provided that it has no

adverse effect on the reactiggn and can be, for

exanpl e, an am de such as N, N-di net hyl f or mam de,

N, N- di et hyl acet am de, N-nethyl -2-pyrrolidinone, or

the like; or an ether such as diethyl ether,

t et rahydrofuran, 1,2-dinme thoxyethane, dioxane, or
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or the solvent enployed, but is generally from 15
Iyses to 4 hours, and preferably from 30 mnutes to
2 hours. After the reaction is conpleted, the desired
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t he same nmanner as described I n
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t rancdnpbn stee;dlbyaealyglu n@ ausobsdmal.ogen-netal exchange

on y havi ng the eera mula (XL), )
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beoafd:rm'vcampdm @thtEIaDMEVBSItatElwsmlhai as paglagani on carbon,
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metal such as neta hi Um ¢ Tagnesr um
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the like; and is reera kyl'l'i thi um and
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cagbphoyed in the above reaction is not particularly
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the Teatt
re@fyr@lc'eem)plroenhed,thattemtahmlrrm:f dHasrse effect on the reaction

ook S0 L HORVRLIANE, 0SB0 LU L K o
isgprepanqlj; k@n ether such as diethyl ether, tetrahydrofuran,
' 1,2-dimethoxyethane, dioxane, or the like; or an aromatic hydrocarbon
such as benzene, toluene, or xylene, and is preferably an alcohol
and particularly preferably ethanol.
The reaction temperature employed in the above reaction is
generally between 0°C and 80°C, and preferably between 20°C and 40°C.
The reaction time employed in the above reaction is different
depending on the reaction temperature, the stafting material, the
reagent used or the solvent employed, but is generally from 15 minutes
to 4 hours, and preferably from 30 minutes to 2 hours.

After the reaction is completed, the desired compound of this

reaction can, if necessary, be isolated from the reaction mixture



and is preferably an ether and particularly preferably
tetrahydrofuran. The reaction tenperature enployed in
t he above reaction is genegglly between -100C and OC,
and preferably between -78C and -23C. The reaction
time enployed in the above reaction is different
dependi ng on the reaction tenperature, the starting
terial, the 98 reagent used or the solvent
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hours, and preferably from 30 m nutes to 2 hours.
e% tre reaction is conpl eted, the desired conpound

| reaction can, if necessary, be isolated from

(Bdmgpilearti on m xture and purified in the sane manner

as, ,desc d._i t Ste Step, J3 i rocess. .
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conmpound having the general formula (XLI). This

process is carried out by reacting a conpound havi ng

t he. general @il a (XLI) with hydrogen in the

gr se appropriate transition netal catalyst

The transition netal catalyst enployed

i the abo@e reaction can be, for exanple, a

‘het er ogeneous cat al yst -such as pal | adi um on car bon,

pl ati num oxi de or Raney nickel; a honngeneous cat al yst

c lLgrotri r he ILhe m or
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filtrate was evaporated in vacuo. Subsequently, to a solution of-
the residue obtained in N,N-dimethylformamide (30 ml) were added _
successively imidazole (3.9 g, 57 mmol) and
t—butyldimethylchlorosilane. (4.7 g, 31 mmol) with stirring, and the:
resulting mixture was stirr_.ed for 4 hours. After stirring, the
reaction mixture was poured into water (50 ml) to quench the reaction
and extracted with ether. The extract was washed with a saturated
aqueous solution of sodium chloride and dried over magﬁesium sulfate.
After filtration, the filtrate was evaporated in vacuo, and the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (3:97) as the eluent to afford the title compound
(7.4 g) in a yield of 89 % as a colourless oily product. _
"HNMR (400 MHz, CDCl;) & ppm: 0.09 (s, 6H), 0.90 (s, 9H), 4.60 (s,
2H), 6.29 (s, 1H), 7.36 (s, 1H).



The reaction tenperature enployed in the above
reaction is generally between 0C and 80C, and
preferably between 20C and 49&£  The reaction tine
enpl oyed in the above reaction is different depending
on the reaction tenperature, the starting material,
the reagent used or the solvent enployed, but is
? eraIIy from15 mnutes to 4 hours, and preferably
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Mzonppetedunt (Er*dasid:edooonpound of this reaction can,
i f necessary, be isolated fromthe reaction m xture 99

and purified in the same nanner as described in Step
(). S-[(Exaniites](dixeiyl)eil)yl] oxy}methyl) -3-furaldehyde
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poured i nto water reacei
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dried over magnesi um sul f

acetate and hexarne (1:49 to 1: 19) as the eluent to afford the. title

compound (3.3 g) in a yield of 55 % as a colourless oily product.

HNMR Spectrum (500MHz, CDC1;) 5 ppm: 0.10 (s, 6H), 0.91 (s, SH), 4.65 .

(s, 2H), 6.62 (s, 1H), 8.00 (s, 1H), 9.90 (s, 1H). .

IR Spectrum (liquid film): 1083, 1139, 1258, 1473, 1544, 1693cm™.

Mass Spectrum (FAB") m/z: 241 ((M+H)*).

(1c) 5-({[t-Butyl (dimethyl)silyl]loxy}methyl)-3-furonitrile

To a solution of |
S=({[t-butyl (dimethyl)silyl] oxy}methyl)-3-furaldehyde (3.2 g, 13
mmol) that was obtained in Example 1 (1b) in dichloromethane (40 ml)
were added successively hydroxylamine hydrochloride (1.0 g, 15 mmol)
and triethylamine (3.7 ml, 27 mmol) with stirring, and the resulting
mixture was stirred at room temperature for 2 hours. After stirring,

the reaction mixture was evaporated in vacuo. Subsequently, to a



After filtration, the filtrate was evaporated in

vacuo, and the crude product of the title conpound

thus obtained was purified by, chromatography on a

silica gel columm using a m Xxed sol vent of ethyl

acetate and hexane (3:97) as the eluent to afford the

title conpound (7.4 g) in ayield of 89 %as a

col ourl ess oily product. 'HNVR (400 MHz, CDC13) 5 ppm
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tetrahydrofuran (50 mM) was  slowy a dr opw s
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£ utes. Subsequently, to the .
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1 | ir nd th S t| n xture
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reaction, the resulting mxtur
CThat er (100 nt) and extracted Wit h ether The extract

Ma&as spastach WrhBamyat up 8¢ edr+pg@ueoUs sol ution of
sodi um chl ori de and dried over nagne3|un1sulfate

After filtration, the filtrate was-evaporated in
(acuo, and the. cr ude product of the title conpound

W% Qggﬁ](%?gfg\%ﬁl)u& ﬁ/l]gd%f eetgxh g'@t %%%é?x%@?—3 -carbox

lna@ema@e and hexane (1: 49 to. 1:19) as the eluent to

af frr I compound (3.3 g) in ayield of 55 %
as Tg go%%ﬁtltlgésggl l'y product. 1HNMR Spectrum (500MHz,

: —é@é}g,?u@ldﬁmne‘ghn@ %Jg.,yl@phty}meo:hg'l fg fLQrt—éDnltrAl@S (1.Bsg, 7.6
mmdt) , £ Ht62a §bta11|ﬂ)ed 1Y EQazﬁﬁle 1"!)1,c§91199t}(1§n011k;'io ml'ltg Jips added
o RSB B GsBceT IArPABR A2 (1 241 | KR 395 6he) and
tHR eéttxﬁutgyhtgtm hyls) Sk ¥1d O BBt - 3- fLoni hELLe
evaf:orating the reaction mixture in vacuo, the residue obtained was
diluted with ether, poured into water (40 ml) and extracted with ether.
The extract was washed with a saturated aqueous solution of sodium
chloride and dried over magnesium sulfate. After filtration, the
filtrate was evaporated in vacuo, and the crude product of the title
compound thus obtained was purified by chromatography on a silica
gel column using a mixed solvent of ethyl acetate and hexane (1:1)
as the eluent to afford the title compound (2.0 g) in a yield of 97 %
as a white crystalline solid.
'HNMR Spectrum (400MHz, CDCl;) & ppm: 0.09 (s, 6H), 0.90 (s, 9H), 4.62
(s, 2H), 4.69 (brs, 2H), 6.44 (s, 1H), 7.30 (br, 1H), 7.64 (s, 1H).



To a solution of
5-({[t-butyl (dinmethyl)silyl]oxy}nmethyl)-3-fural dehyde
(3.2 g, 13 mol) that was gtained in Exanple 1 (Ib)
in dichloronethane (40 m)- were added successively
hydr oxyl am ne hydrochloride (1.0 g, 15mmol) and
triethylamne (3.7 m, 27 mmol) with stirring, and the
resulting mxture was stirred at roomtenperature

1§ GPEChEdr s(KBAR £ eF 0234 ri5i%Ag, 16%he Li6dAct BB midRT r e34f8s cm™.

MaBsaEpEat Ath | (TAKACHY 2 : Sphsequentty, 0o a0+ sol ution

. of the residue obtained in toluene (40 nl) was added
N, N -di cycl ohexyl carbodiimde (3.1 g, 15 mol) with

Xirring, and the resulting mxture was stirred at
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(
: _for .16 hour ter cooling. to. roomtenperature,
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- ~Y¥lis@r bt el )metbanal s were renoved by filtration with :
Celj te. o g&ioﬁ,xi Hrate was evaporated in vacuo, and.the
u
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({dErPrt ed(dipethy bheit gt aphymerhyad ) sNI +oedrqgeifucsh tdrtarboxim

idsniing @ .Miaxgd 0s8bY 0 o) i

A0, PTG RS0 OErt UG ASNE BEARERY, 1) ans
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- 0.[@00gkd61 ). i HHMVE, Bpesidtuahé 400 Mz, PG R)ed PPM 0. 10
%s,_ﬁl—l), 0.91 (s, 9H), .4.64 (s, 2H), 6.45 (s, 1H),

N, J-ggigepropmiethR apaet (U7 i qui-@ fid ) at 0BT, wilth4@tirring,

 ank2B8e rlaéﬁﬂti%glm,xtafeéqqa;g@?rrédﬂf%% HoRECT TAHRCFABR i ng,
m z: 238((M-H) +)

1d
a 5?6%{%2@169%%%@&9@@? 19 Petiymdvdropentatyahasryf LirG ml)

waB- 3ddéd ReXthé d<lartiide ﬂ¥kﬁ%r%0k8t&6€hdif£he reaction, and the
5-%£t-but Ilgdi met hyl ) si |, Iloxy}rret hall ).-3-furonitrile
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0.75 ml, 0.75 mmol) with stirring, and the resulting mixture was
stirred at 60°C for 3 hours. After stirring, the reaction mixture
was poured into water (20 ml) to quench the feaction and extracted
with ether. The extract was washed with a saturated agqueous solution
of sodium chloride and dried over magnesium sulfate. After
filtration, the filtrate was evaporated in vacuo, ahd the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (1:1).as the eluent to afford the title compound
(0.20 g) in a yield of 10 % as a white crystalline solid.

'HNMR Spectrum (500 MHz, CDCl;) & ppm: 4.69 (s, 2H), 6.83 (s, 1lH),
7.47 (s, 5H), 7.88 (s, 1H), 8.12 (s, 1H).

IR Spectrum (KBr): 1143, 1179, 1416, 1581, 1605, 1629, 3326 cm™.
.Mass Spectrum (FAB*) m/z: 393 ((M+H)").



chl oride and dried over magnesium sul fate. After
filtration, the filtrate was evaporated in vacuo, and
the crude product of the ti{d£ conpound thus obtai ned
was purified by chromatography on a silica gel colum
using a m xed sol vent of ethyl acetate and hexane
(1:1) as the eluent to afford the title conpound (2.0
g) in ayield of 97 % as a white crystalline solid.
1HNVR Spectrum (400MHz, CDC13) 5 ppm 0.09 (s, 6H),
(1§)90tkel 9H), 4.62 (s, 2H), 4.69 (brs 2H), 6.44 (s,
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' C°f“8%‘é’%c§ &ﬁuanab hesetad Py ithi o6t HérChrFH’étéStf%Fﬁb't ofgd silica
gem/aedsmuwmslnn@ S atiledt o6l RGEOES e 81y Uld-@Rat OfarsOHEU e (1:1

tocﬁllgré d%h ugaglltetdo g%[Porc{m“rqg%?.It&!rencsolrjnlpfoggg (OAEE%r) in a yield
of 84 % as a white crystalline solid.
'HNMR Spectrum (500MHz, CDCl;) & ppm: 1.27 (t, 3H, J=7.3 Hz), 3.35
(quintet, 1H, J=7.3 Hz), 3.41 (t, 2H, J=7.3 Hz), 3.62 (t, 2H, J=7.3
‘Hz), 3.66 (s, 2H) 4.16 (g, 2H, J=7.3 Hz), 6.72 (s, 1H), 7.46 (s, 5H),
7.87 (s, 1H), 8.09 (s, 1H). _
IR Spectrum (KBr): 1125, 1178, 1203, 1216, 1581, 1606, 1624, 1727
-1

cm .

Mass Spectrum (FAB') m/z: 504 ((M+H)%).



filtration, the filtrate was evaporated in vacuo, and

the crude product of the title conpound thus obtained
was purifi-ed by chronatogrﬁg y on a silica gel colum
using a m xed sol vent of et acet ate and hexane
"(1:1) as the eluent to afford the title conpound

(0.20 g) in ayield of 10 % as a white crystalline

§O|Id "HNVR Spectrum (500 MHz, CDC13) 5 ppm 4.69 (s,

6.83 (s, 1H), 7.47 (s, 5H), 7.88 (s, 1H), 8.12
le$ (441 [ 4B SpaGisY %{f@&rom@a%ﬂ?’l ) J5L494 eﬁ%ﬂ-f 41 %%loxadla zo

1%“%-][4) %6%%6%§)nﬁtpylﬁﬁ?t}1dlss Spgggbrolﬁ(ryllgAac1d
1- [td-d oldcphrervd ebh¢tri fl uoromet hyl)-2-thienyl]-1, 2,

S A 2oty oy TUeREerar AL A PiBRY ke 2/ A-omadiazo

“lsdtyktli@nfofyl) methyl]azetldlne 3- carboxylate (0.20 g, 0.40 mmol)

|)-2-th 2. 4-
o e T L G
t?h%ﬁhxﬁagfemrau ﬁeéouml Emn’pheoll (0.8p, mparap@nwater (0.50 ml)

w£§tiﬁéﬁom%&@h§9r8ﬂc§é %@n@'ﬁ%?ateﬂr}% mg, 0.88 mmol) with
tri phenyl phosphi ne (0. I
S U THINGr o?Rst hAne eﬂalelrm }“lXWaSe S'talsrif@dfrati PCrpom tlemperature

f@@qrhoéubsﬁﬂé%né%lyrrlhg J):%tlgaacéléioﬂ grgft lé)r l% was added

added successi ve et Ay azetl rbox
t%y@ﬁ—‘oéﬁ%‘ﬂ@emlﬁeua? ‘fg> q0e7sh yhsl freantion. Subsequently, to

th Mediul 8 0RY Xk 8LV 2 2TWASG (- %@.u@%on s OMF aﬁd t(leg ‘mg,
netenperature with stirrin t he resu
rﬁ’a‘k waS medpRphd(OatS Fnéé)m’%tethﬁetrlamn@, fagyd thhomsultlng.

miAfthete shs I‘sl‘ﬂl&@‘edafélatwr ﬁlﬁ_ﬁgte@quﬁﬁé‘%l'ﬁ@eutsb@{‘d cHrec1p1tated
carbonate (1 mM) was added to '

..,.s0di h e
warse§8w%%‘¥erﬁ b ’elttré‘tqa%rftﬁqmﬂh@ Hgdeerant v t‘ﬂ%Shed with a
mixesidaliveg tmfatee andwsst Haowil e :i7nt &nwairﬂl‘ed(ﬁova[&do eNdfford -
Y aggta h xtract washed. _ .
t@%&@gé gg{nigﬂrm%ll?ae3%gqxJl eogg sg? %%—oo% 3o %ﬁlauﬁwiﬁﬁ?llczfﬁ’isaéllme
S¥id-dri ed over magnesi um.sul fate. After filtration,

tgihe sdeckihat 007K £V 8B t hgycryde
pr oduﬁ::tc of the tit %o@ﬁpggprggntgﬁiygg?gﬁﬁ%% ?H “}Jd] 8 Hz)
3‘;?L§r (F1 edirby= %h?é‘r?ét'o@r%lpm?ro?lﬂa J5i9l- Bcke) «gdl- 1@olfum2H), 7.04
(su,smag a7mmd5§0kﬁierﬂn)9fsebﬁ1yts aqehat g and hexagnpe (1:1
% % H(t?£u t to affor thetlteco oun
F{ PETCEY™ i 188 yi ttiPr df 784 Y5y é‘l\}xﬁrtje”d]r'yélsaﬁh%‘@l cm™
Messsl sdect HNVRFSEPBCH/EM § BOOMM2H) 6DC13) 5 ppm 1.27 (t,
3H, J=7.3 Hz), 3.35
(Example 2)
1-({5-[5-(4-Cyclohexylphenyl)-1, 2, 4-oxadiazol-3-yl]-2-furyl}meth

yl)azetidine-3-carboxylic acid

(2a) 5-({[t-Butyl(dimethyl)silyl] oxylmethyl)-2-furonitrile

The crude product of the title compound thus obtained was



(quintet, 1H, J=7.3 Hz), 3.41 (t, 2H, J=7.3 Hz), 3.62
(t, 2H, J=7.3 Hz) , 3.66 (s, 2H) 4.16 (q, 2H, J=7.3
Hz), 6.72 (s, 1H), 7.46 (s, ), 7.87 (s, -1H, 8.09
(s, 1H). .IR Spectrum (KBr): 1125, 1178, 1203, 1216,
1581, 1606, 1624, 1727 cnil. Mass Spectrum (FAB+) mnl z:
504 ((M+H)+). 104 (19)

5-[4-Phenyl -5-(trifluoromethyl)-2-thienyl]-1,72,
s&n‘[d‘s?é‘d{z s

y conductlng the similar reaction to that mentioned in

Ezla:ﬁ)l)el R- Zlé)urqél)nqet hyl ] azeti di ne- 3-carboxylic acid To
{
> “[Sl?“% E F 21‘91&%%‘# &L ioriBe Bhet g feoaldabyidpl (941 2, 38

mrelgx bk f&zence literature: Tetrahedron, volb50 I23 6767 (1994) 1,
I thyl]a t 3-car boxyl ate
hgd‘%’wi%fmg“é W %’frﬁ ‘yldL é%t a?hgg TR Exahpt e hlyl(ame <ﬂr1 ml,
7 Hm%édas@lN/,éﬁt-dgﬁyctmheadyydaobwﬁml@@ %9. ¢rlg,, 4uehbanol
Sl(}:%eEQth). atﬂge Vv rat 2 o(%.x(%trq)} t8\lva§l dedgd éﬁluir{%ll 1l:'lhus obtained

hydrOX|de 'monoh
wag PRFtfRpd Bﬁopftfrﬁ?@aﬁesmmhmgnm ﬁuﬂ,uteawas s¢iummeds g a mixed

F1oRM:t SANSHALULE h €6) S " €
2410 g i48 I l@% etﬁ%& aila\clivagé‘)ganféﬁ 5)0 J%jg%r eg%: ea}& thCattord

RIS ccoalpéra@ﬁcw 5 ghelt @ayipbh.ofSEhseqrent wloqrdess oily
pﬂchﬁcltesul ting mxture was added a sol ution of oxalic
0. Om’ml% in_nmethanol (0.5 m) with
S@I rth ng ﬁgnffquwgmtzes%? bshgd PRR:xPut® Fas68ti <&@ for 9H)
4.30 msnuﬁgs, STEGI wij tiet,soBd4 ICHzE)C;I pl bat ed, flﬂ\NaS 3.4 Hz).
iJtratio yama funnel
Rt (e B B Yint % JabhY THRa: Hernarcize 2120,

- 22337ym*.and dried in vacuo to afford the title

Ma&QMB ) a of 39 %as a white
Mcrys?ﬁI@%éﬁ%Eggl |H!o/lQ m%&ectrum-(%o WHz, CD30D) S

ppm 3.35 (quintet, 1H, J=7.8 Hz), 3.93 (t, 2H, J=8.3
(2dz) ., 4.01 (t, 2HJ93Hz)419(s 2H), 7.04 (s,
8.03 (s, 1H), 8.34 (s, 1H. IR
> égi&g‘b‘%ﬁl (|53%F‘?t1g 11>§511Y}i?’7m165t#q1>1 TohydrRey funFpe-carbox
im342did¢en 1. ~Mass Spectrum (FAB+) mz: 476 ((MH) +).

1E?F gp%’g %5)4 FEPCheXy IPRehyFe £oFPuRR dth s gnthesi ek by
congrgtimethe simidaetreaitéod-warhexylentiagéd in Example 1 (1d)
using 5-({[t-butyl (dimethyl)silyl] oxylmethyl)-2-furonitrile
(7.5 g, 32mmol) that was obtained in Example 2 (2a) and a 40 % aqueous
solution of hydroxylamine (4.0ml). Subsequently, the crude product
of the title compound thus obtained was purified by chromatography
on a silica gel column using a mixed solvent of ethyl acetate and
hexane (1:1) as the eluent to afford the title compound (8.1 g) in
a yield of 95 % as a white crystalline solid.
"HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.09 (s, 6H), 0.91 (s, 9H),
4.66 (s, 2H), 4.99 (brs, 2H), 6.28 (d, 1H, J=3.4 Hz), 6.70 (d, 1H,
J=3.4 Hz), 8.76 (br, 1H).
IR Spectrum (KBr): 1255, 1613, 1669, 3243, 3367, 3474 cm*t
Mass Spectrum (EI%) m/z: 270 (M*).



CZH O N N~ O N (2a) o
5-({[t-Butyl (dimethyl)silyl]oxy}methyl)-2-furonitrile
The crude product of the tigt conpound t hus obtai ned
was 105 synthesized by conducting-the simlar
reaction to that nmentioned in Exanple 1 (1c) using
5- ({[t-butyl(dinethyl)siIyI]oxy}nethyI)-Z-furaIdehyde
(9.1 g, 38 mml) [reference literature: Tetrahedron
(273l . 50 (23), 6767 (1994)], hydroxyl ahm' Ine _ -
L i 4 1l ne
(S8 S 2Rl TPl o L DY 08 Mo
lnnnl) Subsequently, the crude product of the title
comp@undti&nnbfobtained was purified by chr omat ogr aphy
unmm _usi ng?a m_xed sol vent of ethyl

il .gel
> 4B aBut iR 1) Sxi el GBhrhrar s aran-1earbox
intiidahéde oropaang, (07.79ggmdéI1) anyt etk abtgﬂn% azlogxmle 2 (2b),
I ec
-G PR te R0 15 4T BRobly a7 (5,
N 21I-|)'d16Y®6>h(eetyl¢H;bQ]d:3m4de)Q 171. @4 0284 ]I\‘ul;:ll-ozl.ésEni‘rArgE) .
|

dlf?%%?&gésﬂé%meg %Jl gémstlf]r% fors‘ée& rrumltfélef) sf‘:ﬁ.Erlng,
thgglgea(q\w.))n ml(xzy):e was diluted with ether, and insoluble materials

wede( fédovid )bkz(giff@zta!wo)ﬁwéﬂ 1Q xkgret%c)the p%drf[m{rg{e was.

n-2-carbox “im dam de The cru e pro t o
CVEBRPOLATH WRa¥asynt hésPseaarlyeordluetiaigtihe of milearesidue

obltaaﬁédi am E@tfﬂ%}dm&hﬁn@ﬂ d B PPl gl a( L&) r ats! @gmmonlum-
. géét but yh%EIHEth ).silyl]oxy}nethyl)-2-furoni e
flt‘? ‘ag‘zo Pyu EhdR iRt aBhERtR AR Bxanpl e 121(!12@)1 with.

stamdnag 4Qn% BGHISQUS] £ 5O W kOB OtiaBYSE Ox AN Neye &4foQ 1 hour.
Subsequently, the crude product of the title

Af&s FLPRusTBHESRABIP WAL X BUFS MasdPRYred hnspmasgraphy ml) -
tooquendi |theargett 0ol wma Hﬁtfkg:t&dﬁbvx@ﬂ slaentrhef e ol it was .

wa?ﬁ?{l g&g%%n%%tnu az(tﬁge qéjeou Pgﬁl gl gﬁeo t(}grgl;)frgr g\,‘%n?igdrled
: ovgr:yrgqgmqsilne solfake. After filtration, the filtrate was
evaporated in vacuo, and the crude product of the title compound thus
obtained was purified by chrométography on a silica gel column using
a mixed solvent of ethyl acetate and hexane (1:1) as the eluent to
afford the title compound (0.18 g) in a yield of 81 % as a white
crystalline solid.

'HNMR Spectrum (500 MHz, CDCl,) & ppm: 1.24-1.51 (m,5H), 1.75-1.81
(m, 1H), 1.84-1.96 (m, 4H), 2.56-2.64 (m, 1H), 4.74 (d, 2H, J=8.3
Hz), 6.50 (d, 1H, J=3.4 Hz), 7.16 (d, 1H, J=3.4 Hz), 7.38 (d, 2H,
J=7.8 Hz), 8.11 (d, 2H, J=7.8 Hz).

IR Spectrum (KBr): 1157, 1216, 1344, 1406, 1561, 1584, 1613, 3369
cm™,

Mass Spectrum (FAB®) m/z: 325 ((M+H)").



1HNVR Spectrum (400 WMHz, CDC13) 5 ppm 0.09 (s,
6H),.0.91 (s, 9H), 4.66 (s, 2H), 4.99 (brs, 2H), 6.28
(d, IH, J=3.4 Hz), 6.70 (d,;o%H J=3.4 Hz), 8.76 (br,
1H). IR Spectrum (KBr): 1255, 1613, 1669, 3243, 3367,
3474 cm-1 Mass Spectrum (El+) mz: 270 (M) 106

5 hﬁ ¥$11a Cycl ohexyl phenyl ) -1, 2, 4- oxadi azol - 3-yl ] -2-fur
( 1 A solution of

-FH 6H5 WCW'C(ldhé’EB}lprﬂe)uﬂl yi Jzow}osrsabafiar —yﬁ.‘%df%ﬁr}ﬁeth

i m.dam_de 9 g, 0.7 0 nmmol) that was
yldﬁ?al het e_r? Eﬁﬁ?f’d?yelafe (2b ,  4-cycl ohexyl benzoi c
acitde (€ride gproBudy afimuhy, t Atk compound was synthesized by

I b d .17 g, 0.84 1) i
oo Y oS bRy o 507 e oo tpotrnoaer k(20
USSPQFFI ng, the reaction mxture was diluted with

{53R95f4 éyyiohg§$#é§§n l?aieflfudiaﬁwgﬁglﬂfrﬁy ? £%§¥l}methano

[trati’on wmt and the e fl
1 éQab%rgat 8dl5p rrmadd ubha SNpseqbbathsd inoEaammleuti 0BAchf carbon

el PELF &SI U0 . DDAl e huﬂoi?t rtéhiéﬂéx?fiﬁrﬂa% Q%XQ . )18V\€S 0.67
added t et rabutyl amoni um fluorid i)
mmEf) ¢ tr*ﬁﬂydr6%%?%nefaib?ﬁylafelhﬁﬁﬁ?cf)lwﬂh (%{314r rgpng 83

mmaby ihe N, @suhudpg:o@wwm aanestbri®dnat 169G for 1
After stirrin reacti on m xture was poured

ou
S“Pﬁ?%“%ﬁléfr PO CRige Pgada%%r?éht%é‘rliﬂé%aowaﬁu%%hus obtained
wagxgumdtied hy thretdiergraphe @xaralti daagel }&@&hﬁﬁi Wit & mixed
t eou olution of sodiumc
s°§% d?olfg tﬁgvearcenﬁéﬁeasx}du%egﬁp?a{)]g 1 ,&f’tg ﬂf %5t FAGj difent to
aftfhedfﬂhet tatée wempogudpOl #xd)i Anvacicldand $é1e ersudewhite

Crpgggﬂqneogow(ﬁ title conpound thus obtained was
r omat ography on a silica gel colum

rifired b
1H‘ﬁ‘§ﬁ ﬁ@ec%\r‘iﬁ %80 B2y eRiClol tipp: hottdt-82afly Mdxank 37-1.51

(m{ 148D), as78 hes,ebueni=1007 fai)forldshh? 44 the QQHDQUQQLZ 63 (m,
ng %4(|nay|eldof 81 A)asa white stalTine

old-d4 (NN S8 et r R (566 M-8 ; 44C[§€132)H'bJp n§ Hz), 3.64 (t,
2H]. 32-41}3 8%) (M3 5H) (s].2H-,1.4816 (qn 21=1H) J—'l :84rzl 9@ _’e’m d 1H,

= (

o488 073, 550 G4, U, S 04 00 B0 8.5, ey S50
ZHPHI=8 J3:'FIZ8 Hz), 8.11 (d, 2H, J=7.8 Hz).

IR Spectrum (KBr): 1374, 1561, 1614, 1736 cm™.

Mass Spectrum (FAB*) m/z: 436 ((M+H)*).

(2e) S
1—({5—[5—(4-Cyclohexylphenyl)—1,2,4—oxadiazol—3—yl]—2—furyl}meth
yl)azetidine-3-carboxylic acid

To a solution of ethyl
1—({5—[5—(4—cyclohexylphenyl)—1,2,4—oxadiazol-3—yl]—2—furyl}meth
yl)azetidine-3-carboxylate (0.23 g, 0.53 mmol) that was obtained in
Example 2 (2d) in a mixed solvent of tetrahydrofuran (0.50 ml),
methanol (0.50 ml) and water (0.50 ml) was added lithium hydroxide
monohydrate (50mg, 1.2mmol) with stirring, and the resultingmixture

was stirred at room temperature for 1 hour. After stirring, acetic



| R Spectrum (KBr): 1157, 1216, 1344, 1406, 1561, 1584,
1613, 3369 cnm| . Mass Spectrum (FAB+) mz: 325
((MrH) +). 107 - (2d) Ethyl 108
1- ({5-[5-(4-cycl ohexyl phenyl )-1, 2, 4- oxadi azol - 3-yl ] - 2-
furyl}meth yl)azetidi ne-3-carboxyl ate The crude
product of the title conpound was synthesi zed by

' the simlar reaction to that nentioned in

acégng%ft gﬁ 1 Fmobgi%ﬁf added to the reaction mixture to quench
théSréibdréncyGhﬁhG%it@héﬁmd@'pke%nﬂl@ﬁ%ﬂﬁ 239l eSrddeed- Hir

ni et hano that was obt ai ned
flm At e (62%)‘”%‘55%0591‘““?& r“&'&ﬁﬂsmwet 6. Bixegl splgsnt of
wanﬁrola)r;d meitpheoy | mdsplanﬂedﬁkdlangyaﬁucﬁko AWBbYd wWidhylhitle
r Qax nlorlde 14
C°nﬁui§ qga§&ﬁ-§% ngropy §Ian1ne Pégéo ?ﬁgt;ilfne solid.
"H¥ffpSpect Subd6§06fitd,y DG érmjte pr@@lﬂbtwof(mthel)t,l 1143-1.57
(mfOPOUAL7S NuE ot arnad o uas, AulhLh od, b, ch o gpé"e( (m,
l'ica gel umm using a m xed sélvent o h
lH?ace?t a§t6e %Wdltt‘?éxahfér (Jf813tfb2)2r 3) 9As(tt h2H elJg8nd H , 4- 05 (t,

-zHafir@ercb Whe, titde gon@@pn% 0 23, D, 3-8 yigld ? 36 (&0 11,
as a white sta i ne solid. 1HNVR Spéctrum (5
I=frt , Remet 3?85<%pr%H11J22 359 «(# 1aHd, RHR7J18. 5 Hz)(-m
IRADactku8 (Kuk) :1bad 1210, Hzda2 11@631-£%%1(n1566ﬂ 1618, 3105,
_34% 56-2.63 (m 1H), 3.34. (quintet, 1H J=7.8 Hz), 3.44
9 U J=7.8 Hz), 3.64 (t, 2H J=7.8 Hz), 3.73 (s,
Maﬁb—I)Spedat]:ﬁm((q};“AB?b'l, mlzy. HaHA)M+8) 37 (d, 1H, J=3.4 Hz),
7.13 (d, 1H, J=3..4Hz), 7.37 (d, 2H, J=8.3 Hz), 8.10
(d, 2H, J=8.3 Hz). IR Spectrum (KBr): 1374, 1561,
(E&Gmpﬂe B736 cm 1. Mass Spectrum (FAB+) miz: 436

g Mg) 4[)% g"%/cl ohé%fl oro e)thi’lﬁ %l_%hxlacrillya%o% 20’4 Of(aglazo
1- ?u¥1y}l}2rr§f‘hen3j/ D“E?félﬁ’llﬁﬁh%tgy icgrBogyrhexvddicdadid a |

solution of ethyl
1-({5-[5-(4- cyclohexylphenyl) 1, 2, 4- oxadi azol - 3-yl ] - 2-

P? Q@th mégf 228t i di ne- 3- carboxylate (0.23 g, 0.53
NH%%»—’ obt ai ned in _ o

(3a)
5= ({[t-Butyl (dimethyl)silyl]oxy}methyl)thiophene-3-carbonitrile
To a solution of
[ (4-bromo-2-thienyl)methoxy]t-butyldimethylsilane (9.0 g, 29 mmol)
[reference literature : J. Med Chem., vol. 45, 5005 (2002)] in
N,N-dimethylformamide (20 ml) was added copper cyanide (4.7 g, 53
mmol) with stirring, and the resulting mixture was refluxed for 2
hours. After cooling to room temperature, the reaction mixture was
diluted with ether (80 ml), and after adding a 28% aqueous solution
of ammonia (50 ml), the resulting mixture was stirred at room
temperature for 1 hour. After stirring, the reaction mixture was
extracted with ether, and the extract was washed successively with

water and a saturated aqueous solution of sodium chloride and dried



Exanple 2 (2d) in a m xed sol vent of tetrahydrofuran
(0.50 M), nmethanol (0.50 mM) and water (0.50 m) was
added Iithium hydroxide mgpghydrate (50 ng, 1. 2
mmol) with stirring, and the resulting m xture was
stirred at roomtenperature for 1 hour. After
stirring, acetic 108 acid (651, 1.2 nmol) was added
to the reaction mxture to quench the reaction. The

OuRH sl ¢l forteci piitatreti Merntéoh| adicefli byrathi ¥45 avhporated
1&558190 A aKhrineanp,ddl BQ%EuctY‘@%h@rge Wi e 8 %gdst%u\ée%talned

wat er and net hanol (3:7) and drled | vacuo
Waa? POFHEeePY jchramat dog 291 hpa eﬁlac%u@mdu@fngse Whxed
sAvedt Wi te@hSiI Yedelhk b Ngn s (ﬁbkgne (hHMth§pJ.GQ§r C1AL t{l@ogluent to
égtd é?B % ggp 1. 30-1. F% g (m
§LFLF copound {473 P«'fz’) lnf gyehd @f P8 aﬂ)a colourless
0idy6Br@d&&.(m 1H), 3.36 (qui ntet 1H J=8.3 Hz) 3 97
1 4. 2H, .3 Hz
iy Slgesaar Chofpa il 1o ooml O Y byt oy, e,
4.B548s( BH)2H?.068(3 HH), B.42 (d, 12H, J 8.3 H). IR
Hm ( qQ, 0, 0 561ﬂ 1588
rREE AT ER e, g e R P2 40
MasEMAPGAYIum (EXAnp/e: 3353 (M) .
1-1(4-{5-[4- Phenyl -5-(trifluoronethyl)-2-thienyl]-1, 2,
_4-oxadi azo ' '
(3f)3-yl}-2-thienyl)nethyl]azetidine 3-carboxylic acid
5-Rh [ p-8XRH (dEB& Ky 1N Shl1 gﬁ&x Imethyl)-N’~-hydroxythiophene-3-ca
rbgéa${%?8utyl(dlnethyl sily ]oxy nethyl)thlophene 3-car

Hde” 1o a sol ution of
[(4hbrcmnmeZpEbdﬁﬁnﬂdﬁﬂehbOﬂiﬂle-Q@hﬁbdﬁ&ﬁﬁdﬁyk§hEEQ§hié% By

t :
oo Pht 5d i S0BTCEHoR KA RS POF e AR 1 (1)
usghy was added copper . cyanlde (4.7 g, 53 mmol) with

5 §t{|[£-[k5 aﬂgeEM)s?&? )E}grrﬁr%tﬁ {&%’&33 engf huc):(aer fo'i:rlle

Rours. - After coalin era e Teact
4pPsarut BMiRy) that UPédDhMatlhe@tlneﬁfxa@merﬁ ¥ 3a hﬁddaaf ten aqueous

so2deli sWod ne8¥e AdeaWRe §0IUh1oN S%se@:}ﬂ@@l? 22 M ye ﬁJ.J%%uct

fresultln%‘ m Xt ure was stlrred at room tenperature or
1Mo dr HAFTBPOBRE iRy Pt iR sk HR E iR L RE U chiagmatography

on a silica gel colgmn using a mixed solvent of ethyl acetate and
hexane (1:10 to 2:5)_as the eluent to afford the title compound (4.7
g) in a yield of 97 % as a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.10 (s, 6H), 0.93 (s, 9H),
1.69 (brs, 1H), 4.79 (brs, 2H), 4.84 (s, 2H), 7.02 (d, 1H, J=1.4 Hz),
7.31 (d, 1H, J=1.4 Hz).

IR Spectrum (KBr): 1101, 1256, 1371, 1655, 3208, 3389, 3495 cm™
Mass Spectrum (FAB") m/z: 287 ((M+H)*).

(3c)
(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3
-yl}-2-thienyl)methanol

The crude product of the title compound was synthesized by

conducting the similar reaction to that mentioned in Example 1 (le)



extracted wth ether, and the extract was washed -
successively wwth water and a saturated aqueous
solution of sodiumchlorideand dried 109 over sodi um
sulfate. After filtration, the filtrate was evaporat ed
i n vacuo, and the crude product of the title conpound
t hus obtained was purified by chronmatography on a
silica gel columm using a mxed solvent of ethyl

UHd¢t ate and hexane (1:50 to 1:4) as the eluent to

s-af{flarHut e dﬂnteltaympmwndx9ﬂm§tW1)i—m'ahyd'iﬁi)@tﬁﬁoéﬁené 3-ca
rk%isg'lzl% é%laﬂ% |(§ %% OI]{)%]-% qsug%aﬁ) w|a_“6\"vR SgeCt rgbrgxamglgs'S (3b),
4-(131en2H}5 36 1us rodddhylT tBQo;@lsene}H)-cakE’oﬁa]echund(etm 152 g,
éE{'mq%l) iliolg b%%opilg%sgnylza%n%xglecm 52 mf/a%s Sﬁl?n ’ and al.o
M M{J[Ctuorsmﬁ/lt(edlrn’enhylla)rmohym]loﬁy.}qmtdhyl 3-WNmrlhydr omdm)o-
Smgﬁﬁeg’ffﬁ tﬁg@gﬂedﬁfg %tTg'f.E Eut‘.jletl%r grﬁ:c;[un%f s obtained

titl'e conmpound was synt hesi ze con
was RPFbfiacehE t¢honemasog marhynents @méelcai rgeExmﬂpm@ Qs(nc_d)a mixed

sdiSiend éf (édh%/inEé({ééy ﬁﬁ&hﬂé:v)agdel 3('1]: Qx‘yc} niEtlhyfl;xg the eluent to

ene-3-carbonitrile 4.3 g, ) t hat was
A48, Hetl Tt 1E GABPRIS (Bafd sl # 40404 BESALLine solia.
lnsmklﬁpeeargdmﬁ mo@mosw,l @m:nae; 6 Jophn: nh)gsa (t%Elaseggtenale/g (tshezm,
.U oduc e .cqQnpoun us obt ai ne
T-dar F?l g% 9 %ﬁr ls}gr p {/(doriL STt Bz lgef %Z)I(Gmi”{ 5-1.2
Halsi ng a mxed sol vent of ethyl acetate and hexane

as nt, a

T oResind (P T DT 5% AT uhi1E o0, 32
Cnbryst alline solid. 'HNWMR Spectrum (400 MHz, CDCl3) S .

’ /99 1.69 (b 1 ,
pQ%‘JIQm(S(FAEW /Q ?oés&(}f'ﬁ'% 7. 02 (d( Ir1|S:| JH)l 4 Hz)

, 7 31 (d, 1H J=1. 4 Hz). IR Spectrum (KBr): 1101,
(3356¢hB71, 1655, 3208, 3389, 3495 cm 1 Mass

el p A (h e
: Yt BT (i Pabe HY P Eh’t?ﬂyelﬁyfl]zi‘l?x&déazo-
: —)Badﬂ.aZZ)-ltIﬁen-yybﬁeﬂ:ﬁlhlaeﬁyidﬂﬁi-fm&boxylate

The crude product of the title compound was synthesized by
~conducting the similar reaction to that mentioned in Example 1 (1f)
.using
(4-{5-[4-phenyl-5-(trifluoromethyl)-2~thienyl]-1,2, 4-oxadiazol-3
-yl}-2-thienyl)methanol (0.10 g, 0.25 mmol) that was obtained in
Example 3 (3c), carbon tetrabromide (0.17 g, 0.50 mmol),
triphenylphosphine (0.13 g, 0.50 mmol), ethyl
3-azetidinecarboxylate hydrochloride (62 mg, 0.38 mmol), and
N,N-diisopropylethylamine (0.11 ml, 0.63 mmol). Subsequently, the
crude product of the title compound thus obtained was purified by
thin layer chromatography on a silica gel plate using a mixed solvent
of ethyl acetate and hexane (2:3) as the developing solvent to afford
the title compound (73 mg) in a yield of 56 % as a white crystalline
solid.

'HNMR Spectrum (400 MHz, CDC1;) & ppm: 1.27 (t, 3H, J=7.0Hz), 3.31-3.41



The crude product of the title conpound was

synt hesi zed by conducting the simlar reaction to

that nentioned in Exanple 1,{/e) 110 using
5-({[t-buty|(dinethyl)sirylﬁoxy}nethyl) N - hydroxythio
phene-3-ca rboximdamde (0.43 g, 1.5 mmol) that was
obt ai ned in Exanple 3 (3b)

4- phenyl -5 trlfluoronethyl t hi ophene-2- car bonyl
nbh|38hd% 5(50 558qg(m, £HY, nﬁoﬁ*% (s, 2H), 4.17 (q, 2H, J=7.0 Hz),

7 M7N di i s@pr Oszebewwlam ne1(9. &2 Ms. 03. ? MY, o= @nﬁl S -
_ solutlon of tetrabutyl amoni um f1 uori'de
I%ﬂSpegtﬁuWnﬁﬁéf §Uﬁ§eﬁﬂéﬂtI%ﬁnghéza?tuﬂ§lévoH®EY C#GQ@he1720
cntttle conpound t hus obtained was purified by

chromat o ap on ¢ol um using a m xed
M%?SIanft @%@ g?é g“ﬁ%xhne (1:2 to 1:1) as

the eluent to afford the t|tIe compound (0.60 g) as a
(3 ite crystalline solid. '"HNVR Spectrum (400M Hz

13) S ppm 1.95 (brs, 1H), 4.89 (s, 2H), 7.45 (s,

1HHR-(57[5Pheayl1b (trifl83rémetii) -2=thReryrl)] -1, 8, OFofatiazo

l—l’:HE{é‘j] é-*ghle'?%' mé&ﬁg%cztegggl Eg’)c]?rﬂi%/ggllc%]a%%d 1268_

1417 pectrum
(FABHR APLUtiFDOOE(RAMYL) .  (3d) Et hyl
1- [J(zzHé—{ﬁdrénlgheﬂyltﬁf(l%%x'ny@:[ﬁﬁﬁtzhﬁier?ylt hiveByhlsdadazo

| ‘f §l§/T§ @%%Yéhg}?&fw@tlwre]tagwv%-r@rsowmwat B89, Thel3
mnudmaaf ogismbtainémentma!n@lemganCinV@§ox%Wét e %17 &k PYdded

nducti ng t.h reagglon tQ that nentioned in
Iﬁlﬂeouf iﬁ_]ﬁ 1onu% ﬁ@ ium hydroxide (0.39 ml, 0.39 mmol) with

stcutr{Lﬁg[ 4npheny lre5u1t:rng‘ higt@rewhy|gti2relianybdm kedpdroture
o X azol -2-thien net hanol (0,10 0. 25
oo Fehat MES SHLBTHE FrETB AT ¢28M ad) o cmigpras added
tot ehe abraortiice @fkﬁhkegtooqﬁéhdﬁnmhk réddqﬂmanyh@@c&uﬁﬂraeultlng
mi % th et|d|n carboxy

%Qaroc 0“%9 ’%g%d) in 6 ég Ehe é‘ﬁal ue t?ms ok?talned were
adNeN-%H‘CFC@@PP-UEM/ eltelWxIaani nel (‘ﬂ@) 1ai_ndnwater 63 mblyith stlrrlng,-
anéu@%’%%%' Q/olltchﬁregféﬁf %ﬁo‘gyg ogfle{:*peed E)lyt Jlflltcrargi%n using

- thus obtained was puri
a Eh?@f?d‘taoé‘i"aftﬁiy oashkedsvitea Ige*ecblsa%‘eertrspﬁg'a&em ¥etimethanol

(3$0b 7>l dr@fedeirt])(llacasetgcata%fégg fiexane1 § %cﬁbpoﬁﬁdt h?fl mg) in a

vel ng solvent to _afford
yle?d gp&{ %s as a crystalline white solid.

'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 3.75-3.88 (m, 1H), 4.35-4.46
(m, 2H), 4.46-4.58 (m, 2H), 4.76 (s, 2H), 7.45-7.60 (m, 5H), 7.93
(s, 1H), 8.03 (s, 1H), 8.37 (s,_lH).

IR Spectrum (KBr): 1133, 1178, 1270, 1579, 1605, 3429 cm™

Mass Spectrum (FAB*) m/z: 492 ((M+H)%).

(Example 4)
1-[(5-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1, 2, 4-oxadiazo
l—3—yl}—2—thienyl)methyl]azetidine—B?carboxylic acid



the title compound (73 nmg) in a yield of 56 %as a
white crystalline solid. 1HNVR Spectrum (400 MHz,
CDC13) 5 ppm 1. 27 (t, 3H;~7. 0 Hz) , 3.31-3.41 111
(m 3H), 3.55-3.68 (m 2H), 3.83 (s, 2H), 4.17 (q, 2H
J=7.0 Hz), 7.47 (s, 6H), 7.89 (d, 1H, J=1.2 Hz), 8.04
(d, 1H, J=1.2 Hz). IR Spectrum (KBr): 1132, 1180,

1197, 1272, 1316, 1577, 1608, 1720 cm 1. Mass

trgm (FABH)CQuHz: 520 ((MrH)+). (3e)

1- p = 5 p&ﬁﬁnyhs-(triﬂ uoromet hyl ) -2-thi enyl ]-1, 2,
F4Coxadi aZip)—1-3-yl }-2-thienyl) methyl]

azeti di ne-3-carboxylic acid To a solution of ethyl

1-[ (4-{5-[4-phenyl -5-(trifluoromethyl)-2-thienyl]-1, 2,
(ga)oxadi azo

1-3-vyl § 2-1hi enX Lmet hyl ] azeti di ne- 3-carboxyl ate (70
Sl [T0BYSYL (g hyhbt i dd osbt B Hud ) thienkars-@ -3arBenitisi le
dl ODt&ner(lae Boodvas afder tidld Napeaadswsd!diint@Bsied by
mhy with stirring,

r oxJ 0. 39
Rl LR e I g AT BS BT Ane g anpis 3 (32
usuempeir( athreno-Rethehaymerthédky pr-taitiyl dimgrhyacetbfe acd .t g,

7 (ezﬁmél 3ﬁ§?% ce)lV\@er %9.83 geﬁrahhgr rr%ef‘ﬁtio%g)u%f{é @%83

quen e reaction, resut
.arei/am%n eyhriglevic 3oy, Ié) mmbd ) ¢ e§|ubaeqm¢mslyob¢1m negderpreduct

o iaqqutistli%c gérﬁﬁcyﬁldy tﬁ@% I%%W%Lnéd Jw %UI.alrg e\éa£§ rc.%h(ré)mm:zvgraphy

wth stirring, and ite sol preci pl
o @ Pétier] Iy F@l%ﬂllse)mu%lmgedasqi(l\rqryanﬁ ¢umnlelacetate and

héﬁ@%@edl Mot bo a Y )%eéjtﬁgle\i%ghtoéo weterq ahd mtllga@&lllpound (1.1
and dried in vacuo to afford the title conpound

9’% sliil AgY54e & yPet Por 58156 fFvstatysraldali€-white
_1HEERI$bectHNVR zﬁ):[)em{lzumdcfmp &Vlr%m :CO3CO2[), Bupprd.o3 (s, 9H),

%" Qd % (’ml %t%z’v 425 ‘%ro ¢y %@ ?.Zgéfﬁ%éfg?%&,ﬂs (d
11, 033(3 HAH), 8. 37 (s, 1H). IR Spectrum (KBr): 1133,
Ifg'%ééct}%{q’th}g 1851;/&0513%2%% ]13')}5‘S§4§‘Pe°1t4r7‘im 2219 em™

MaPS[ (553%‘15“[1114 IBﬁe)nW/ZS 33 ™ wor omret hyI )-2-thienyl]-1, 2,
4- oxadi azo

(41b 3-yl}-2-thienyl)net hyl]azet| di ne- 3-carboxylic acid

5-({ [t—Butyl (dlmethyl) 51lyl] oxy}methyl)-N’ —-hydroxythiophene-2-ca
rboximidamide | _

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 1 (1d)
using .
5-({[t-butyl (dimethyl)silyl]oxy}methyl)thiophene-2-carbonitrile
(1.3 g, 5.0mmol) that was obtained in Example 4 (4a) and a 40 % aqueous
solution of hydroxylamine (0.7ml). Subsequently, the crude product
of the title compound thus obtained was purified by recrystallization
from a mixed solvent of ethyl acetate and hexane to afford the title
compound (1.2 g) in a yield of 8l % as a white crystalline solid.
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.10 (s, 6H), 0.93 (s, 9H),
4.82 (brs, 2H), 4.84 (s, 2H), 6.81 (brs, 1H), 6.84 (d, 1H, J=3.7 Hz),



112 Ph~~ O R2H F3CILS N1 S N (4a)

5-({[t-Butyl (dinmethyl)silyl]oxy}nethyl)thi ophene-2-car

bonitrile The crude product;zf the title conpound was

synt hesi zed by conducting the simlar reaction to
“that nmentioned in Exanple 3 (3a) using _

[ (5-brono-2-thienyl)nmethoxy]t-butyldinethylsilane (2.4
7% 7.8 mml %reference literature: Tetrahedron, vol.
-39, (953F:(Y583)1¥2) ‘and copper cyanide (1. 3 g, 14
IRTEDEGt rumSYUKBEGUEnERY, 12318 cesiele 13eaducisr 0fisthe 1teist| €320,
33%91P9 thlus obt ai ned was purified by chromatography

on’a’si1lita ‘gel colum using a m xed sol vent of ethyl
Magsebpe et ramd (EhBxade: (2860(M'p.1: 7) as the eluent to

afford the title conpound (1.1 g) in a yield of 56

%as a white crystalline solid. 1HNVR Spectrum (400
(49Mz, CDC13) 5 ppm 0.12 (s, 6H), 0.93 (s, 9H), 4.88

(5@% ?Hpnlm%lzsl'@mf@u@Q?&QEh%])"—"z—%ﬁer?}({iz—q,%,%n%'lfa)dlazol -3

pect rum
'Yi@gé-tf&lzegl nettyancl464, 1472, 2219 cm' MaSS

Sp@ﬁbrélfﬁdeEFf)JdHég ofzi%e( My 4% ound was synthesized by
%& But yl (di et hyl ) si | le%nfé }mat hyl)-N -hydroxythi o™
COBHé g E]é FBgARi RARtdeNTH: thrhdeericaadtiroFxanpde 1 (1e)

:uSTlIhQ! e conmpound was synthesized by conducting the
5—3@{{‘%@&&?3%& 12 LER o et Qned_in_Bxampl e 1 G 5 ca
rb@x(.r{t{.cﬂa-x;tilgtey((i em‘;ngx Ry b )rsdolly | ﬂ}mtyx}mbbyhjmdg:n mﬁlmaﬁpﬂe @ar4b) ,
4-BRDLLT ] a obt.ai

Ex y 3 (%a} Igjdnéh)fg gjngq%h&r)lﬁstz cafb? ot fribd 0.52g,
1. ﬁyrmq#ylb&rﬂml(sopvomyett@ubseq@e(m 52, m} h@. @mm@e), and a 1.0

M BB@QHHn o¢f t&@leagdttyl%mﬁgmnﬂutowaeopi & ned ves

ol
Sugurl ied by recrystallization ma m xe sofvent &f

EAFFE &t a’fl? srbda&RAect @fth%rtd-ttlﬁecqmﬁqU@d Wﬁp@?ﬁ”ﬁined
waé;lp\ﬂrlg)xeﬁrbﬁchk&h&jt&fra%jay%ra% 8i Wi d %e@ré/osltl.ﬁ!nl dlﬁ% a mixed
'so?ven% f eﬂmgg %Ftrugk 400 gHB QRC13 th toafford

19E, ephBk geetagm) and peganepfli 2k gs | a%we(né czm
the 6G.t82 4dmp$>undil—bo ,606g84n(4,yiklld o894 Hg)a whids3crystalline -
solid.
HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.97 (brs, 1H), 4.89 (s, 2H),
7.06 (d, 1H, J=3.7.HZ), 7.45 (s, 5H), 7.72 (d, 1H, J=3.7 Hz), 7.88
(g, 1H, J=1.6 Hz).
IR Spectrgm (KBr): 1108, 1126, 1176, 1269, 1373, 1572, 3322 cm™.
Mass Spectrum (FAB”) m/z: 409 ((M+H)*).

(4d) Ethyl
- 1-[(5={5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2, 4-oxadiazo
1-3-yl}-2-thienyl)methyl]azetidine-3-carboxylate _

The crude product of the title compound was synthesized by
conducting the similar reaction td that mentioned in Example 1 (1f)
using
(5-{5-[4-phenyl-5~(trifluoromethyl)-2-thienyl]-1, 2, 4-oxadiazol-3
-yl}-2-thienyl)methanol (0.12 g, 0.29 mmol) that was obtained in



7.11 (d, 1H, J=3.7 Hz) IR Spectrum (KBr) : 1067, 1250,
1256, 1368, 1387, 1588, 1658, 3206, 3384, 3498 cm 1.
Mass Spectrum (El+) nl z: 286, LgI\/Hr) (4c)
(5-{5-[ 4- Phenyl - 5- (trlfluoronethyl) 2-thienyl]-1,2,4-0
xadi azol -3 -yl }-2-thienyl)nethanol The crude pr o_duct
of the title compound was synthesized by conducting

the simlar reaction to that nmentioned in Exanple 1
E*qqgge GSIﬁ@ ( carbon tetrabromide (0.19 g, 0.58 mmol) ,

tér;(r{elhtyipyéy;h(ldtemb hyg )gS| onl5]3 oﬁ%pet @ét%ll\r hydr oxyt hi o

hene- 2-ca rboxi m dam de mmol ) that was
3= datﬁeéllﬁéae??tr%%}:% tayd(r@tgyx or:.@fe ptfé’ngﬂl% 50.38& mmpl), and

NJN}QILQHBbh&;L})ldtIhyQQHﬁ&e 3- Qﬁrntlonta!'w%tngﬁbde S(lgsééu&ttly, the
opyl ethylam ne (0O

i 78 f’”%%t Db S GemerE tf‘étsr%lb"tﬁlyteémfmmmlfled by

tHﬂmbatyedEcKlBorﬁhtl’dg,raﬁhQ om’mbillcasb‘bﬁ Qﬁ.@@@tdsﬁngti‘ﬁlféé&l d61vent
nd thus obt ai ned

the Ltle co
et PO GrOnT dhg! G HSRFPELCIIEN Tt to afford
thesichgla cmmpedndsd)l vend) dh stihydldacetst @ and Bexaless oily
phchud)l . as the eluent to afford the title conpound
(0.60 g) in ayield of 99 %as a white crystalline
'HYMR Sge ChFpvid Gh¥ET + GRE{-AG0piz 1 . ZDOL3BHS JpPm0 HE) 9B. 30-3. 42

n(b@ﬁ),lﬂw 34689171{ SQH?H)3 184 7(§062E|g 41;7 gq, - Iu H?—v 0 Hz),

Gfﬁl % Pé*) Fﬁ‘isbét?tpu?n‘{ksls) SH109.,- 6?12@, 111175—3 1n6e), 7.87
(s1318) .1572, 3322 cm1l. Mass Spectrum(FAB+) mz: 409

. IR(%;????{%H)#@? E§l%“th]r§ﬂ/| }1% 16,(&1@,_63;01284, 1373, 1571,

17B43eyl'} - 2-t hi enyl ) met hyl ] azeti di ne- 3- car boxyLat e 'ghg
Macsrsug rro&uc(%AQS)I o ?até% a%(&grn‘ﬁound was synt hesi ze y

con | ng t Y that mentioned in
Exarrpl el (If) using (5-{5-[4- phenyl _
(abrifluoronmethyl)-2-thienyl]-1,2,4- oxad| azol -3

-yl}-2-thienyl)nmethanol (0.12 g, 0.29 mmol ) that was
1-d4Paf yield 15heryh-5- (trifluoromethyl) -2~ ~-thienyl]-1, 2, 4-oxadiazo

1-3-yl}-2- ~thienyl)methyl]azetidine-3-carboxylic acid

The title compound (60 mg) was synthesized in a yield of 53 &
as a white crystalline solid by conducting the similar reaction to
that mentioned in Example 3.(3e) using ethyl
1—[(5-{5—[4—phenyl—5-(trifluoromethyl)—2—thienyl]—1,2,4-oxadiazo
l-3-yl}—2—thienyl)methyl]azetidine—3—carboxylate (0.12 g, 0.23
mmol) that was obtained in Example 4 (4d) and a 1N aqueous solution
of sodium hydroxide (0.69 ml, 0.69 mmol). _
'"HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 3.80-3.92 (m, 1H), 4.33-4.48
(m, 2H), 4.52-4.65 (m, 2H), 4.80 (s, -2H), 7.45-7.57 (m, 6H), 7.87
(s, 1H), 8.02 (s, 1H).
IR Spectrum (KBr): 1134, 1179, 1214, 1267, 1366, 1379, 1570, 1605,
3429 cm™.
Mass Spectrum (FAB") m/z: 492 ((M+H)').



Exanple 4 (4c), carbon tetrabrom de (0.19 g, 0.58
mmol ), triphenyl phosphine (0.15 g, 0.58 mmol), ethyl
3-azetidi necarboxyl ate hydr f loride (62 ng, 0.38 -
mmol ), and N, N-diisopropylethylamne (0.13 n, 0.73
nmmol ). Subsequently, the crude product of the title
conpound thus obtained was purified by thin |ayer
chronatography on a silica gel plate using a m xed
(Bsgimpdat 5) of et hyl acetate and hexane (4: 5) as the

111\§ﬂ[gpk@£bﬁgﬂd%?ﬁﬁe$ P10, 9r - ?§{E% JohLe. f¥u%°%ﬂ e£§hﬂﬁgthy

inayield A>as a co ess oi y pro
l)mwdw%thq%bemblwmcoas) S ppm 1.28 (t, 3H,
J=7. OHz) , 3.30-3.42 (m 3H), 3.59-3.69 (m 2H),
3.84 (s, 2H), 4.17 (g, 2H J=7.0 Hz), 6.96 (d, 1H,
J P 7. 45 &oH5H), 7.69 (d, 1H, J=3.7 Hz), 7.87

_H§f§37 rum (liquid film : 1133, 1182, 1214,

69 1284\ 3, 1571, 1734 cm'. WMass Spectrum

(FAB+) mlz: 520 ((MtH)+). (4e)

1 [ (5-{5-[4-Phenyl -5-(trifluoronethyl)-2-thienyl]-1,2,
S&)oxadi azo

I | I tidi b id
T PN g
of BB aYysohstimpnnhite-mrepekgbenreisekid Uyleogdu@tfifngunol) in

aé(eﬁ%)n%ltﬂi@r( erﬁﬂcmegg atd%edt Mcéﬁnkle?peid h&grm&)t§iazole

usi n
(8f. mgp- %65[ lemghlemll-esh{'hﬁ*‘fGi:@nmmmrr)mzprhpﬂmqnbbdzmlde

hy&ﬁaéﬁﬂbazéé (0.12 . 9.60 1
3-yl}-2 thiengl * h fgge%ldlne 3-carboxyl ate (0.12
K

> d UET bRty hfgmpt Sweafsllswéw‘ém ANERBYRY QK VA hd agRengrd -c
rpxiNi aguefIS0S04 Yl | ®IF mRb1 S edhumdyy &b axinda :(ro EQQmme 4 (4b)
l%hSGtérﬁtg an%lM:i'leSpeCt ! lémn§40:9 M}IZe CSI;B c e E m
m 233 TARG g T Sk S 5415r &’Sf?ﬁ

tepep rajusd fog, 3C2H)Lpuﬁeﬂ5 RfBdr (smirbiH)g, %a8dr (SsmllMas added
598 sl gl Sty MRAUP g PR o i
mlﬁﬁé‘é?rﬂi‘ﬁ (FRAB2F Lot ZﬂlWQEt(li(Mq-Q)eit)atQIS TheErappir et 5ps washed
successively with 0.1N hydrochloric acid, a saturated aqueous

solution of sodium hydrogencarbonate and a saturated aqueous solution
of sodium chloride and dried over sodium sulfate. After filtration,
the filtrate was evapofated in vacuo. Subsequently, to a solution
of the residue obtained in tetrahydrofuran (4.0 ml) was added

tetrabutylammonium fluoride (a 1.0 M solution in tetrahydrofuran,
1.0ml, 1.0mmol) with stirring, and the resultingmixture was stirred
at 60°C for 3 hours. After stirring, the reaction mixture was poured
into water (20 ml) to guench the reaction and extracted with ether.
The extract was washed with a saturated aqueous solutioh of sodium
chloride and dried over sodium sulfate. After filtration, the

filtrate was evaporated in vacuo, and the crude product of the title
compound thus obtained was purified by chromatography on a silica
gel column using a mixed solvent of ethyl acetate and hexane (1:1)

as the eluent to afford the title compound (97 mg) in a yield of 55 %



1- ({5-[5- (4- Phenoxyphenyl)-1, 2, 4- oxadi azol - 3-yl ] -2-thi

enyl }nethy 1)azeti di ne- 3-car boxyl icacid O/ \ O

CO2H IS NJ (5a)

{5-[ 5- (4- Phenoxyphenyl! ) - 1, 2 oxadi azol - 3-yl ] = 2-t hi eny

| }ret hanol To a sol ution of 4-phenoxybenzoic acid

(0.12 g, 0.55 mmmol) in acetonitrile.(5 mM) were added

successi vel y 1-hydroxybenzotriazole (88 ng, 0.65
aslﬂmlg}lgdté. &gylé)ﬂais(ljné ?zsold.idn’g th%/l ami noprggyl) I
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The extract was washed successively wth
(48)1ehydrochloric acid, a saturated aqueous solution

of sodi um hydr ogencar bonate and a sat ur at ed aqueous
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f||trate was evagorate i n vacuo, an the crud
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oily product. :
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.27 (t, 3H, J=7.0Hz), 3.29-3.41
(m, 3H), 3.59-3.68 (m, 2H), 3.84 (s, 2H), 4.17 (g, 2H, J=7.0 Hz),
6.96 (d, 1H, J=3.3Hz), 7.06-7.15 (m, 4H), 7.23 (t, 1lH, J=7.4 Hz),
7.42 (t, 2H, J=7.8 Hz), 7.70 (d, 1H, J=3.3 Hz), 8.14 (d, 2H, J=9.0
Hz). '

IR Spectrum (liquid film): 1168, 1196, 1246, 1367, 1489, 1732 cm™ .
Mass Spectrum (FAB*) m/z: 462 ((M+H)™).

(5¢c) .
1-({5-[5~(4-Phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-2-thienyl}methy
l)azetidine-3-carboxylic acid

0,

The title compound (69 mg) was synthesized in a yield of 80 %



(d, 2H, J=5.9 Hz), 7.03-7.10 (m 4H), 7.19-7.28 (m

2H), 7.35-7.44 (m2H), 7.71 (d, 1H, J=3.5 Hz), 8.61

(d, 2H, J=8.6 Hz). IR Spectjnrym (KBr): 1241, 1366,

1487, 1575, 1590, 1613, 3331 cm 1. Mass Spectrum

(FAB+) niz: 351 ((MtH)+). (5b) Ethyl _

1- ({5-[5- (4- phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-yl ] - 2- t hi
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Ma§§ SREFFP, §A92§ ’:%9&1 O <§H)‘? )3.59-3.68 (m 2H) -

3.84 (s, 2H), 4.17 (q, 2H, J=7.0 Hz), 696;d4%||;)

=3, , 7.06-7.15 (m 4H), 7.23 (t, 1H, J=7. :
‘E%?‘H%f)e(Hza?’ 2H, J=7.8 Hz), 7.70 (d, 1H, J=3.3 Hz), 8.14
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- 6 1732 cm - Mass Spectrum
e A (50 o
1- ({5-[5- (4 Phenoxyphenyl) 1, 2, 4- oxadi azol - 3-yl | - 2- t hi
1) azgpigi ne-3-carboxylic acid The title

S synthesized in a yield of 80 %

tB crystalline solid by conducting the

tion to _

(6a)
{4-[5-(4-Benzylphenyl)-1,2, 4-oxadiazol-3-yl]-2-thienyl}methanol

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 5 (5a)
using 4-benzylbenzoic acid (0.12 g, 0.55 mmol),
l-hydroxybenzotriazole (88 mg, 0.65 mmol}),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (0.12 g, 0.60 mmol),
5= ({[t-butyl (dimethyl)silyl]oxy}methyl)-N’ -hydroxythiophene-3-ca
rboximidamide (0.14 g, 0.5 mmol) that was obtained in Example 3 (3b),
and tetrabutylammonium fluoride (a 1.0 M solution in tetrahydrofuran,
1.0 ml, 1.0 mmol). Subsequently, the crude product of the title
compound thus obtained was purified by recrystallization from a mixed
solvent of ethyl acetate and hexane to afford the title compound (99

mg) in a yield of 57 % as a white crystalline solid.



that nentioned in Exanple 3 (3e) using ethyl

1- ({5-[5-(4- phenoxyphenyl)-1, 2, 4- oxadi azol - 3-yl ] - 2-t hi
enyl }nmethy 1)azetidi ne-3-canbexylate (90 ng, 0.20
mol ) - that was obtained in Exanple 5 (5b) and a 1IN
aqueous sol ution of sodi um hydroxide (0.60 m, 0.60
mol ). 1HNVR Spectrum (400 I\/Hz CD3C2D) 6 pp m

I Sp bl (o v 5% Gt gt T g b e, 20

4+90 J=7. 8HHz)7.1B-2047. 48 (™M) 3HI)597(58,4 109, 8H7-B=359 (m, 3H) .
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!r_lsvl }mst h;l )azeti di ne-3-carboxylic acid ONCO02 H N

14 f[45-[6418&5&w aay )b, 2, 4-8% 530yl 1
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thatTh’éEﬁﬁ:u@élQ.d:ddithX@fmirfé 5:1(t5.@) coﬂwbcdlﬂ)gi was synthesized by

RS Bk st Bor oS o rssrmmtAc e i Engoe 1 (16)
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gm{ B CRPSBERYTY &1 PT8)S R W) NP=Wydritepnol
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quorlde a M sol utlonlntetr
mnod ) mfdihy. %@Bgéqgmqa}rbwwéace Mérmldohmtdeo(fmtm 0.41 mmol),
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& allléatlonfroma m xed  sol vent et'h
aéeef: a't1 EFANER &He TP0 EF6r ForRRURd thes c‘?ﬂﬁs”daﬁé WaZg9purified
hw)hin haydelcdrohabdg4pay anwai :ﬁElJ.Q:iéY%E@' pidte $8khg. a mixed
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c]zQ/]sQaliﬂﬁ@aso]l‘lg5’ 1563, 1585, 16161, 3334 cm1.

HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.27 (t, 3H, J=7.0Hz), 3.30-3.39
(m, 3H), 3.56—3766 (m, 2H), 3.82 (s, 2H), 4.06 (s, 2H), 4.15 (q, 2H,
J=7.0 Hz), 7.16-7.38 (m, 7H), 7.47 (s, 1H), 8.01 (s, 1H), 8.08 (d,
2H, J=8.2 Hz).

?ubsequently,_

IR Spectrum (KBr): 1184, 1296, 1356, 1423, 1585, 1735cm™t.
Mass Spectrum (FAB") m/z: 460 ((M+H)*).

(6c)
1—({4—[5—(4—Benzylphenyl)—1,2,4—oxadiazol—3—yl]—2—thienyl}methyl
)azetidine-3-carboxylic acid

The title compound (67 mg) was synthesized in a yield of 86 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 3 (3e) using ethyl
1—({4—[5—(4-benzylphenyl)~1,2,4—oxadiazol—3-yl]—2-thienyl}methyl



Mass Spectrum (FAB+) miz: 349 ((MrH)+). (6b) Ethyl
1-({4-[5-(4- benzyl phenyl)-1, 2, 4-oxadi azol -3-yl]-2-thie
nyl }methyl )azetidine-3-carboxyl ate The crude product
of the title conmpound was synthesized by conducting
the simlar reaction to that nmentioned in Exanple 1
(o le (o b h 4- di | - | ]-2-thienyl
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@m}4d 1HNNR Spectrun1(400 VHz, CIK13) 5 ppm 1.27 (t, '
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7.16-7.38 (m 7H), 7.47 (s, 1H), 8.01 (s, 1H,

&x%% (d,7y) 2H, J=8.2 Hz). IR Spectrum (KBr): 1184,
1296, 1356 1423, 1585, 1735cm 1. Mass Spectrum
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conmpound (67 ng) was synt hesi zed inayield of 86 %

as a white cryst @bLHne solid by conducting the

rea 1$|nllaj to that nentioned in Exanple 3 (3e)
N

u e a3 _
({4-[52y| phenyl ) -1, 2, 4- oxadi azol -3-yl ]-2-thie
nyl }met hyl 119 )azeti di ne- 3 carboxyl ate (82 ng, 0.18
mol ) that was obtained in Exanple 6.(6b), and a 1N
@gyeous sol ution of sodi um hydroxide (0.54- m, 0.54

trpg?lltzl'l (dimethyl) (4, 5, 6, 7—tetrahydro—l—benzofuran—4—yloxy) silane
To a solution of 6, 7-dihydro-4- (5H) -benzofuranone (5.0 g, 37
mmol) in methanol (50 ml) was added sodium borohydride (1.4 g, 37
mmol) at 0°C with stirring, and the resulting mixture was stirred
for 1 hour. After evaporating the reaction mixture in vacuo, the
residue obtained was diluted with ether, poured into water (40 ml),
and extracted with ether. The extract was washed with a saturated
aqueous solution of sodium chloride and dried over magnesium sulfate.
After filtration, the filtrate was evaporated in vacuo.
Subsequently, to a solution of the residue thus obtained in
dimethylformamide (30 ml) were added successively imidazole (4.0 g,
59 mmol) and t-butyldimethylchlorosilane (4.9 g, 32 mmol) with
stirring, and the resulting mixture was stirred for 2 hours. After
stirring, the reaction mixture was poured into water (50 ml) to quench

the reaction and extracted with ether. The extract was washed with



"HNVR Spectrum (400 MHz, CD3CO2D) 5 ppm 3.74-3.86 (m
1H) , 4.07 (s, 2H), 4.34-4.43 (m 2H), 4.45-4.55 (m
2H), 4.72 (s, 2H), 7.16-7.311,4m 5H), 7.42 (d, 2H,
J=8.2 Hz), 7.89 (s, 1H, 8.11 (d, 2H, J=7.8 Hz), 8.31
(s, 1H). IR Spectrum (KBr): 1323, 1387, 1428, 1562,
1587, 1604, 1616, 3427 cm1 . Mass Spectrum (FAB+)

.43 MtH) ) . ample 7) _
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glgx( grl'a[acglg,ed%%kg{{?%_rﬁ_dgl(;}n/t%zdeutcltdlop %:_h%_ glatrlbem((:gmglagunadc Ithus obtained
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6, 7- dj hydr o- - benzof uranone .
?lgft(ﬂféinB ¢ (361 gomrpesnddded gbdﬁmmml@h‘yﬂmm%é_a(sla4':ogpurless
3y prekpcal OC with stirring, and the resulting

xture was stirred for 1 hour. After evaporating the
%@%‘t PRRFTHTL 4 @0 Mz aEBols)t AePPedi-dde (Dbt ned. Wags, 3H),

didditied SHINI1eLBEL. 70, edn) ND. 84 eb (46 Hh) 1. HS 08 (m,
fxtracted vvitP etdll(ir. The extract was washe with a

sat'uf a%ed(dtaqu%’o $180f taroR- iR ed? ufR dRtor}itte Jah@l- 4 Hz, 6.3
zli.ed.@¥ett nagnes+am sizhf aseso it e, fidt rauLon, 7 the 4, 11,
§i4 g aL ¢ was evapor at ed in vacuo. Subsequently, to a
solution” of the residue thus obtained in dime

¥hyAreet rami dequ30 A )mwerl®74ddezb [UCEES8Si X8 2km ! .

mdgdageber b @19 A2 98B! )y4qnd -
t-butsl dil;ret h(yl c)’hlmo/r@oy ange 4..9 g, 32 mol) with
stirring, and the resulting mxture was stirred for 2
toyrs. After stirring, the reaction m xture was

red into water (50 m) to quench the reaction and
Lxleabeed (gimetay H(e?l.1YFH)€Xé9<r‘?ra‘thr\R/ai@ev\a@rneﬁqmjltheazzccfuran-
2-arpakalddtgdieaqueous sol ution of sodi um chl ori de and
drigd gver nagne iumsul fate. After filtration, the
filtra es?/\}a%tléjvaﬁ rated in vacuo, and the crude

proodué{ dofetilyd ) (41 $ 66, Conponalyddvts -8bh 8b ABthn-Wa$10xy) silane

Ridi C h na.siljc el .col um
I s ST T W e
QBP: ng) th@53§gqt’l§agdtih@ dg:lq;pgrhtsetro—butyllithium (a 1.6 M solution
in hexane, 31 ml, 49 mmol) at -78°C with stirring, and after raising

the reaction temperature to 0°C, the resulting mixture was stirred

for 30 minutes. After cooling again the reaction mixture to -78°C
while stirring, N,N-dimethylformamide (13 ml, 162 mmol) was added
to the reaction mixture with stirring, and the resulting mixture was
stirred for 30 minutes. After stirring, a saturated aqueous solution
of ammonium chloride (10 ml) was added to the reaction mixture to
quench the reaction, and the resulting mixture was poured into water
(50 ml) and extracted with ether. The extract was washed with a
saturated aqueous solution of sodium chloride and dried over

magnesium sulfate. After filtration, the filtrate was evaporated
in vacuo, and the crude product of the title compound thus obtained

was purified by chromatography on a silica gel column using a mixed



afford the title conmpound (7.2 g) in ayield of 77 %

as a colourless oily product. 1HNVR Spectrum (400

MHz, CDCl13) 5 ppm 0.12 (s, 3bH), 0.13 (s, 3H), 0.92

(s, 9H), 1.63-1.79 (m 2H), 1.89-1.94 (m 1H), '

1.98-2.08 (m 1H), 2.51 (dt, 1H, J=16.4 Hz, 6.3 Hz),

2.62 (dt, 1H, J=16.4 Hz, 6.3 Hz) 4.74 (t, 1H, J=6.3

F%{QVHQ.SQ& 1H, J=1.6 Hz 7.24 (d, 1H, J=1.6 Hz).
SecfFurt iy §orhaEs 13RS i(ﬁ?’ﬁe (o5 asghw edugperholafford

- MassiSpectamponbll (4. 3ng e 1n252_{J(eMij) of M) % as a white crystalline

45{{4 - Butyl (di nethyl)silyl]oxy}-4,5,6,7-tetrahydro-1-b

enzof uran- 2-carboxal dehyde To a sol ution of

B SPatinvet KHPY (MHZ, 6PTLDetr pbydron-1k- benzo yr enret-g4l, 3m),

Xy Sisl @ (466l 1 5 bt ai ned_in
2 arTrSJ( e §]ﬁf( al) 6|6n1?g?ra I;/'gﬂb)furan 1\1@8 ?ﬂ‘ q\f\{lés %1%‘Wzy14 (m,
&‘él)dea &t ofsiti-s &H n-Isdf7y bl 2/ hibum =) ,1267M (sml ULH,00=1716 Hz, 6.3
hexang 7531y May, 43-818l ), )@t - {8C wi tﬂ-{ St '9r ﬁn%c ?Pﬂe
a

after raising the. reactlonten'per ur e
TR SReCEFRE™ nf BR4ire 1044/ st48%r ed52P0r1 @B winifut es. After

- s ishgcagah N(Hare) meact bed [ixdmre to -78C while
stirring, N, N-dinethylformamde (13 m, 162 mmol) was
added to the reaction mxture wth stlrrlng, and the
ks)ulting m xture was stirred for 30 mnutes. After

AdN sat ed ueous sol ution of ammoni um

B el B R WA s 5 ¢ Pebrtetr shymor L apen e uran-
mbhnihmleeactl on, and the resulting m xture was
pour. extracted wi.th ether

The TZ’% FS‘E‘?G @;&r\ﬁ%hgg {vg% ﬁlgges‘é?‘EROé’f‘édW%\aﬁé@%eSlZed by
EPIdYEr bRy dthesaptiidmc heéartiide aodhdri eehiveed ITRGRESHLIEM (1c)
siihfjate. After filtration, the filtrate was evaporated
i n vacuo, and the crude product of the title conpound

tHUS ~BBEY (e thed) priiiflics ) by B diraebgrapp- @ﬁb®20furan°
Edatrﬁaxg:edlergxaieumm :uS;I ng5 23 Mmee§ e 80! Man fﬁ &l E%gmple 7
?ﬁﬁ af e and hexane @5 as the eluent to afford

Y e"ESHBOUAE . dgr)oc ne5i9R elld 208 94 Wlaéhat\mﬁtbylamme
cr.pstlal 31 meol sohhd N, HHNMRBRRGEKYIRA S i MiZde E9F3) 19 mmol) .
: %@queg‘é‘lsﬁsthe '_é)fude pro&ct oy)the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (1:9) as the eluent to afford
~ the title compound (3 0 g) in a yield of 71 % as a colourless oily

product.
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.12 (s, 3H), 0.14 (s, 3H)

0.91 (s, 9H) ,1.16-1.38 (m, 1H), 1.65-1.82 (m, 1H), 1.86-1.96 (m,
1H), 2.02-2.12 (m,1H), 2.55 (dt, 1H, J=17.2 Hz,5.9 Hz), 2.66 (dt,
1H, J=17.2 Hz, 5.9 Hz), 4.70 (t, 1H, J=5.9 Hz), 6.99(s, 1H).

IR Spectrum (liquid film): 1087, 1255, 1526, 1616, 2120, 2227 cm™.

Mass Spectrum (FAB') m/z: 278 ((M+H)*), 300 ((M+Na)').



0.92 (s, 9H), 1.66-1.86 (m 2H), 1.90-1.99 (m 1H),
2.04-2.14 (m 1H), 2.61 (dt, 1H, J=17.6 Hz, 6.3 Hz),
2.73 (dt, 1H, J=17.6 Hz, 6.312%Z), 4.75 (t, 1H J=5.9
Hz), 7.15 (s, 1H), 9.53 (s, 1H)y. IR Spectrum (KBr):
1074, 1085, 1525, 1678 cm . Mass Spectrum(FAB+) m z:
280 MtH) +) . (7¢)

)[g(BURH(dI nmet hyl )silyl Joxy}-4,5,6,7-tetrahydro-I-b
inzofuran- 2-carbonitrile The crude product of the -

#1{ |- Fosypodive thys ) syny esdyzed! byydeoRducs | @gy_tltt&rahydro 1-
ﬁéméﬁraﬂe%«gér‘%oxmlémld menti oned i n Exanpl e c)

2 {[Th%lﬂryriédpmuhyl PEi the Jeoxye- 4oxﬁpcama- WeE I @ik el by

mdgtﬁglentehdezﬁgﬂlgqxg Qg{/_l}/q»,( J}é thah ]%ﬂ gﬁé)l-:xample 1 (1d)
B§thochl oride (1.2 g, 17 mmol ), tr| ethyI amine (4.3

1 [t3-l)um|(almet?19§j Nl}”] ox(}l}mfc!‘) O{: g?arlrpoadro—T gegfofuran—

3. ) ubsequent crude produc
éh‘éa"tquPErbb?rﬁéuﬁtﬂ 't g aFfrlFel'd wanesbainefiiodEymple 7 (7c)

it anmt DgEashYs M@l%hldf:ay@%xﬁ%uﬂg %Sb%i)a ’Edias%quently,
oI vent of et acetate and hexane (1.9) a
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Iyy e:ll'domét&j.ra%haﬁoﬁ ECGJJ.QUE:EG§§1 Qo1 ¥mn pﬁﬁ%% mlk%&\/%i)lvent of

%})%t %”LSA'OO éx:‘zﬂ% (3.21‘) §6g€ %}ga (elhuei];étosg)fégrg Bpe title -
CEQ‘mpO]_IH)i (Z_ '86})11963 (}meldlb-lf 82. %325231»311&@ a;kg'stglli%e solid.
ct‘}u%\g(%Od_%T% 315'%1) éz%p 6%95%5(5’1135”’ |‘h'13 "2,

%b%et%ﬁﬁu lgGRdL 81 fry, 2HLO87854R5% (A528), 26062 2000m, 15),
2227 @8] 1u, MgsEr IPREL UM (EABY) 8T 7qc 2{8, (JNBHL), 300 )

: 122
él({z[ ftB&%‘yl ﬁe’%zﬁyl § 83 yPFOx ) N -9y dfney- BB, 6. B2t(@t 1H) .
TRSpdeorim (keazofmrsan P3er haxy Jridas, dﬁsz;thel@ﬁb'd%mo 3171,
Adu Shg gf the title conmpound was synthe3|zed
' conductl ng“fhe simlar reaction to that nenti oned in.

M3esp 1 M+H
CA-{[t pﬁi?;ﬂ gri?ﬁ;“??s. ?;I ](o(xy} -)4), 5,6,7-tetrahydro-1-b
(e7r;z)of ur an-
_2—[5—(4—Isobutylphenyl)—1,2,4—oxadiazol—3—yl]—4,5,6,7—tetrahydro
-l-benzofuran-4-ol |

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 5 (5a)
using 4—isobu£yibenzoic acid (0.12 g, 0.66 mmol),
l-hydroxybenzotriazole (0.11 g, 0.78 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.14
g, 0.72 mmol),
4—{[t—butyl(dimethyl)silyl]oxy}—N'—hydroxy—4,5,6,7—tetrahydro—1—
benzofuran-2-carboximidamide (0.19 g, 0.6 mmol) that was obtained
in Example 7 (7d), and tetrabutylammonium fluoride (a 1.0 M solution

in tetrahydrofuran, 1.2 ml, 1.2 mmol). Subsequently, the crude
product of the title compound thus obtained was purified by



2-carbonitrile (3.0 g, 11 mmol) that was obtained in
Exanple 7 (7c) and a 40 % aqueous sol uti on of
- hydroxylamine (3.0 ml) . Subgsegquently, the crude
product of the title conpound thus obtai ned was
purified by chromatography on a silica gel colum
using a m xed solvent of ethyl acetate and hexane
g :Z%tzs the eluent to afford the title conpound (2.7
TP PRIY °Br 2 82 1dcaded Gty BFIRT aImixesl selyqnt of ethyl

A ERIVR eSpedt hebt‘ﬁr(eSQ@ WHz, 1 GDCE3) EnopMuddtlZ2o(SreHd the title

%%L%dgg@ o 8%t 920 F ' dE S gy iy pgroact.

s;zpqqzumamom)z, C2CB5 & ghom: DH,93J(€176H2 cHza 75121; Hz)go-2.12

r%zﬁét 6%1%—% thif.f% "y éﬁé‘?ﬂﬁ%%&é "1'25 X é6§6 2.86 (m,

By 4 f9693r51511’4): T762%, (s,6718), 3025, (dsszm J%&SZLH@I)& 8.08 (d,

Massy=speqtyum (FAB+) niz: 311 ((MtH)+). (7e)
.28{5 %4 | sobutyl phenyl )-1, 2, 4- oxadi azol -3-yl]-4,5,6,7
IR etReg ﬁﬂ’?‘o‘thlf BEHYOf dPAh 43913, Thed ©r 3d@0 prigdsct 1960, 1590,

lhEGti33|89 egrpound vvas synt hesi zed by conducting the
§im lar reaction,to that mentioned in Exanple 5 (5a)
U3Thg PESEE B utEBb Ay 'c 3381 4 412-g, 0.66 mmol ),

1- hydroxybenzotrlazole (0.11 g, 0.78 mml ),

% X:h 3- (3-di me thyl am nopropyl ) carbodii m de
ydroc ¥ori de (0.14 g, 0.72 mmuol),

4= {7t St yigahiutatibyeh gl iy, POXy}:xNﬂrd’t}diFGXyi #=5,9.6(° 7Leétrahy
a@&wldrbgnkof@farmbg&?gz& GALROXL Ol dbam q(% éo 199, 0.6

hat was obtai ned 1n Exa , and
t et raButcyFraamRTRdwRtt Pﬁothqjélciéelcormomr@bhabi oyntHesized by

SRR G OfHY 80mitak 2e8ttioh €0 MY men gﬁ%ﬁﬂ%‘ﬁg{) a)ﬁp 2 § (1£)

the crude product of the title conpoun
Wat¥%urified by 123 chromatography on a silica gel

2ol i - usomgtﬁpmexgd) splaarbxebi £idyl3-yagel af & a/fl@etrahydro :
the el uent_ to affyordthetl '

_f)%eéluzﬁ’ uff)n 145 Ol ?%L 297i%1°d Bro s thphvas ‘b%\‘}aemed ln Example -
Y/e(|7|6thI @lrbonlwetpabdmide (2 HBIVIS, Spesd )  4QQ i Mi#nylphosphine

gpgﬁg Sopwm%ﬁ% égn}ze_ Hzazeg wefa?ffotcﬁ%atﬁ_bhydroc}glorlde

QO 7]6‘Lg 88- éqnmmoj_.p-b amd%W—@pgsoﬁﬁpyl}tﬁ&lmné}_m 20.mH, 1.1
r(\xﬁ’ol)z.H, Su]crs%q%eh@iy, %‘hgsc£&£ie product of the title compound thus
obtained was purified by thin layer chromatography on a silica gel -
plate using a mixed solvent of ethyl acetate and hexane {(4:3) as the
developing solvent to afford the title compound (27 mg) in a yield
of 13 % as a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.93 (d, 6H, J=6.6 Hz), 1.29
(¢, 3H, J=7.4 Hz), 1.60-1.87 (m, 3H), 1.87-2.00 (m, 1H), 2.00-2.14
(m, 1H), 2.56 (d, 2H, J=7.4 Hz), 2.60-2.83 (m, 2H), 3.27-3.44 (m,
3H), 3.51 (t, 1H, J=6.8 Hz), 3.58-3.70 (m, 2H), 4.18 (g, 2H, J=7.4
Hz), 7.12 (s, 1H), 7.31 (d, 2H, J=8.0 Hz), 8.10 (d, 2H, J=8.0 Hz).
IR Spectrum (liquid film): 1186, 1208, 1342, 1387, 1560, 1590, 1616,
1733 cm™.

Mass Spectrum (FAB') m/z: 450( (M+H)*).



2H, J=8.2Hz). IR Spectrum (thin film : 1204, 1343,
1386, 1420, 1505, 1560, 1590, 1616, 3389 cm 1. Mass
Spectrum (FAB+) nfz: 339 ((I\/Itbl);+), (7f) Ethyl _
1-{2-[5-(4-i sobutyl phenyl)-1, 2, 4- oxadi azol -3-yl ]-4,5,6

, 7-tetrahy '
dro | - benzof uran-4-yl }azeti dine-3-carboxylate The

crude product of the title conpound was synthesized by
conducting the simlar reaction to that nentioned in

EX®hple 1 (1f) using
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“tetrah -1 benzo ur an-
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t et rehy anide &&np%Qma, (D3 %)”UQL)S he@tjge l; phOS?JeePde of 50 %

), ethyl” 3-azet | I necar oxyraa

%yé’r o}c’:fgﬁ%rclr&éta%b“lel sgli@. %Cﬁﬁéﬂl‘}tlm@he similar reaction to
that ahensopn@:pwremyh@xd@ e ((33 ) ngfq% telic'hyt |tm|m| ) . .
u uent rude product o etitle conpoun
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: ]1 9@7222§)o<f'(rm5H1H) 60 0612284 J£M0 Hd)), 2. 66, g,9 thl,3 1H),
“296-4.58) (m,2100- 2 22 27 3 '
2(=/ l7_|)6m 1@2}38@9583% 131)2 %é‘( %‘740«1,5
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1-{2-[5- (4 | sobut yl phenyl-) -1, 2, 4- oxadi azol - 3-yl]-4,5,6
’EZ:a;nﬁi benzof uran-4-yl }azeti di ne- 3-car boxyl ic acid 1/2
loXar abel4-TsebuEylrharonipolng, {-kikady hz0Bs3-SMNLhes) @eﬁ-ﬂeQrahy
c&o¥ﬂ%&1ﬁth§gn9/ﬁ-a§l }%z‘@h.&&?n&ry a%Uol Qflc?c’oalcllg by

conducting the simlar react| on

. CO,H
. ) N
N Z

;(8.a) '2—'Bron.10'—4 5,6, 7-t'etraﬁydro 1- benzothiopheﬁ 4-o0l

To a solution of 4,5,6,7- tetrahydro l-benzothien-4-yl acetate
(5 1 g, 26 mmol) in chloroform (30 ml) was added N-bromosuccinimide
(5 g, 28 mmol) at 0°C with stirring, and the resulting mixture was
stirred at room temperature for 3 hours. After stirring, the
reaction mixture was poured into water (40 ml) and extracted with
ether. The extract was washed with a saturated aqueous solution of
sodium chloride and dried over magnesium sulfate. After filtration,

the filtrate was evaporated in vacuo. Subsequently, to a solution



that nentioned in Exanple 3 (3e) using ethyl
1-{2-[5-(4-isobutyl phenyl)-1, 2, 4- oxadi azol -3-yl]-4,5,6

, 7-tetrahy 125 o

dro-I-benzofuran-4-yl}azetidi ne-3-carboxylate (25 ng,

0.056 mml) that was obtained in Exanple 7 (7f), a 1N
aqueous solution of sodium hydroxide (0.17 m, 0.17

0Pk, r8hX8his @tdnbd M Qi L)e ot

Spectrum (400 Mz, CO302D) & @5%@6532?%‘3 °§H,b|y§{r:"’é?y§‘r°f“an
| Se,m ) prglovaters (20mlspas adged @diemhyd=ax (et} , 3 g, 57 mmol)
@i fi0s2i70i ke abkd) the 2eh91249Q hiMeut) vad- 497392 §m

%&% 4.38-4. 73 %m 5H), 7.148 (d,: ‘i?—fg sfgf.%igHE r 2 hours.
AT PEITEYY9. §heFeAFtion mixtare wpy pourrd Spdot waber (50 ml)

(KBniench38ie rb4@9iodhf ek892ctd$ld tn343e£M dne MASS ot was

@?%t r,%L (gég-lt-k rréZ' 422 ((MrH) +). (Exanple Sgﬂ _

A T(h4-|so BRYIDRIIAYS souriapaiipadeim ghieqide sdbdried

overt etlagahyium .sulfate. Afte_r _filtration, the filtrate was .
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GZQthi@ﬁﬁ-"ZESSP‘@r,mjte@ith’)ahydmmaﬂoc_he@hgtd’ﬂ apfieAcd-@1 d&1dn using

S dbh 0 Qferd: o5 - Gn01t ydro-l.-henzo %_i n-4-yl

acet at e &5?.?11 g, egcgzﬁrr%%@aﬁr? gﬁfiol}eo’?aélfrr:i 373 i) 'Y}\’A‘éseluent to

Hdged Mo rospaind d&-0(® dgn 28 il ap DVEswh tddlourless

il prBgacnd the resulting m xture was stirred at ,

| .lhggmtenperature for 3 hours. After. stirring, the
ROPBATHIX{ 80 LM RrsCPOAe PPt b- Gt @r 1RA0=F1 § Hand 1.75-1.89
@xt eagt ed. ali-thogetdieny) The, extx aet (M@%H’)@SE?%%F@ 4m, 1m),

ur,at ed: aq us_so] ution _of sodiumchloride an
4Z’r%i%e '?)ge‘m’n;{ggesﬁlﬂ# 1 f A After filtration, . the:
IR Speateumad iquapofdingd LD8YACLLBS, Subsequeniyl yn-to a

QUL 5 f, the. residye thus obtained in a m xed

e ek _te(tErQa)hf/“grzéfg?%nHF.)(zo m) and water (20 m)

was added sodi um hydroxide (2. 3 g, 57 mol) wth
@bhrring, and the resulting mxture was stirred for 2
hours.” After stirring, the reaction mxture was . _
- JsuPEIM TG Ral eke Y VAP - 1 the tpedhd hphére- 4-gacbkon(aitityl) d
iaxthatéExhned t h et her. The extract was washed with a _
sat yrat ed aqueous_sol uti on of sodi um chl ori de and

dri éd 2o Qn%gi umsul fate. After filtration, the

foblr-bm@-tﬁ5/)/5657—tetrahydro—1—benzothiophen_—4—ol (5.0 g, 21 mmol)
that was obtained in Example 8 (8a) in N,N-dimethylformamide (30 ml)
were added successively imidazole (2.9 -é, 43 nuhol) and
t-butyldimethylchlorosilane (3.5 9, 24 mmol) with stirring, and the -
resulting mixture was stirred for 2 hours. - After stirring,.. the .
reaction mixture was poured into water (50 ml) to quench the re.action
and extracted with ether. The extract was washed with a saturated
aqueous solution of sodium chloride and dried over magnesium sulfate.
A_fter filtration, the filtrate was evaporated in vacuo, and the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (1:9) as the eluent to afford the title compound

(6.8 g) in a yield of 91 % as a colourless oily product.



evaporated in vacuo, and the crude product of the
title conpound thus obtained was purified by
chromat ography on a . silica gebscolum using a m xed
- solvent of ethyl acetate and hexane (3:7) as the
eluent to afford the title conpound (5.0 g) in a
yield of 82 %as a colourless oily product. 'HNWR

| E@?&tgﬁé@%""o wie O] BPon 2 42 i %ﬁy,‘]oﬁuqs, a1

-(Z,69H(/ml. ]SIGI};L 21 60,2 217, (M8 gk og (‘2@1-)41%2529( Ndt, 1H,
€,97; ct

vﬁ%s 1453€{ & s AT eI T B T F DR

‘(‘Rﬁl—)f’ tHgh) 6.84 (s, 1H).
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éa(t but yl ) [ si1an
%ﬁ&rﬁ’ﬁcﬂr‘i‘}“ 6(EL iél‘/rzah)?dﬁoilﬂ “benzot hi ophen-4-01 (5.0

g, 21 mvol) that was obtained in Exanple 8 (8a) in
N-di net hyl formam de (30 nml) were added successively
{¥f'dazol e (2.9 g, 43 mmol ) and

.4~ b[lﬁ—)BhdyHﬁiJlﬁwtﬁk}h_PﬁDﬁyl]m}(-a 3, @,7—%ét£fHP¥ciro\M1tB nzotﬁuoph
Std ryi, % nldélg resul ting' m xture wa iTred f

Sur's CAAPP K et YPfi ng, the reaction mixture was

pour®d ai abbutiatre £( 50 rH) to quench the reaction and

' I d th-eth xfract _was washed with

e e o e B A AR ERT Iy e -bueyD @

mqtéwlgwéanqmgnésq,um%mmcﬁh)t ethatAﬁatfrobfcaiﬁécatunonxaxﬁﬂl% 8 (8b)

{ﬁ ltEE@Ar%zd%%uﬁé(ﬁH%a&ﬂdeQ %%fuLH adac{(]a% éhe g.s\flaré—butylllthlum

product ‘of the title conmpoun Uus oDt ai e
Ui ﬁll‘iaéon;ythzhnormi@gneaphy mdn 18 Blmbl. L & tg e’ 8 ok Lire stirring,

Nt of eth I t e, and hexane
aH?d @E} che@tu qsueng D "ar J}clfreﬁeg i oI B RSounttPsegugntly,
‘ij) the ﬁewléllégdﬁl%% alssaa@%ﬁcbuv Nedsnagiblyy fproguicte. (2.5 ml,

32 Gmol HNMR a 1304 sultin
H tﬁeesixﬁélree&@QQ Mo %2?&6%_ ) 1? ]tz}f’(_;e lting

0.14 (s, 2 (s, 9
’T%IE iy (srﬁlrfFﬁl f%r 53é’ pdputey, After Stirring, 42 [arurated
Zuedubdsolutton)55. Smidm iukd chlbki)de 4168n(§ ,wa]sH'adde& t'i) Rhe
ectrum(liquid filnm: 11

’Q%gm%%’é‘ u§§3§9 @H‘FT& s?%ﬁ%’ﬁ“ﬂuﬁ?% Eh_p) rﬁisliltlg),g6m1xture

%qv&poured into water (50 ml) and extracted with ether. The extract
was washed with a saturated aqueous solution of sodium chloride and
dried over magnesium sulfate. After flltratlon, the filtrate was
evaporated in vacuo, and the crude product of the title compound thus
obtainecfwas purified.by.chromatography on a silica gel column using
a mixed solvent of ethyl acetate and hexane (1:9) as the eluent to
afford the title compound (4.4 g) ia a yield of 92 % as a colourless
olly product. |

'HNMR Spectrum (500 MHz, CDCl;) & ppm: 0.16 (s, 3H), 0.18 (s, 3H),
0.94 (s, 9H), 1.72-1.86 (m, 2H), 1.97-2.11 (m, 2H), 2.78 (dt, 1H,
J=5.4 Hz, 16.5 Hz), 2.87 (dt, 1H, J=5.4 Hz, 16.5 Hz) ,4.77 (t, 1H,
J=5.4»H;), 7.58 (s, 1H), 9.82 (s, 1H).

IR Spectrum (liquid film): 1240, 1255,.1462, 1673 cm™.

Mass Spectrum (EI*) m/z: 296 (M').



(8c) .

4-{[t-Butyl (di nethyl)silyl]oxy}-4,5,6,7-tetrahydro-1-b

- enzot hi oph ene- 2-car boxal detyyde To a sol uti on of

[ (2-brono=4,5,6, 7-tetrahydro-| - benzot hi ophen-4-yl ) oxy]

(t-butyl)d inethylsilane (5.6 g, 16 nmol) that was

obtained in Exanple 8.(8b) in tetrahydrofuran (30 m)

was sl owy added dropwi se n-butyllithium (a 1.6 M

solution in hexane, 11 m, 18 mml) at -78C with
drring, and the resulting mixture was stirred for 5

M Mtesey SURSRAUGD 4 Y h L tipg M xture was
*added N, N di net hgl%orlr?alr]nbggﬁ(g'.%%fﬁ%, Eeg’gahrﬁ%ﬂ areY4pghiorh
e CRRpRIFAtdt8 with stirring, and the resulting

m XtTee cage Pronhed $@rt}1%0tmﬁé't&§npoﬁghe& {téljnghg A b
sa%yr ted ._aqueous sol ution of ammoni um chl ori de %ﬁfﬁ Y
iy u\ﬁgén%&&éds%“&ltaﬁere%cé%&é’f‘i o thektnant ippeduenBkandie 1 (1c)
uysgagtion, and the resulting mxture was poured into

vat.er . d, extracted with ether. The extract
M\/\gs[%vvgéﬁ@d{gvh F%Q%l ’ssa’ﬁ?(?gf’ééﬂ} atyredud ~EBHIANYER oot ~RyHOHH: oph
gie-@raebanad detiyided 40¢ ey, hMaghass UMeaEt fldkebtAlihed in E)(cjample
g ity atl sEE t S. . evapor at I n_vacugQ, and
e L e b P Rt B A (R i rheL) Gt Retpmine

e crude product of the
Viad THur 3 neell byarehNoNatdigrvaphiienyl @ rdioki tai gel 3 cobYME mmol) .

HiBisBGuerst 1, X r t e and hexane o
1592[ e e et P i R b e R S aprpinea
W%*f PR L AFPeh Y chEroyptagraphy ewmlaoat} s gebidal umnodicty. a mixed |
- SottidR: SKIE(élthy[ﬂ 4 &30 tWHgna %13%)&7 gﬂggs?tﬁgzﬂ%en§WO afford -
L72-1. m

.18, 3H), .94 (s, 9H), ,
t%.egg%’%fﬁfogzi?u‘fgoﬁ‘l-é.% inge, vi4ld of=84 4 Pz, a I®1BukEyss oily
p2o8dc€dt, 1H, J=5.4 Hz, 16.5 Hz) 4.77 (t, 1H, J=5.4
1 o , 9. (s, . IR Spectrum (liquid
ol PoR0a® s By b 10 G et (5 3,
O-BR+Jsmi%) , 2067 (MBS 187 2H)8d).96-2.10 (m, 2H), 2.70-2.85 (m,
240 [ 5 Buty, (direshyls) gl yl]a h-4,§ﬂp37-tetrahydro-l-b
enzot hi oph  ene-2-carbonitrile The ¢t ude product of
TFhePEF T dohpotthdiias : syl hediczb€d by60,cerdEcthhg t he
MaisEl bpdctreact ko)t /4 hatosmeniianed kA, Exanghe, 1 (1 ¢)

(8e) . , _ _ :
4—{[?—gutyl(dimethyl)silyl]oxy}—N;—hydroxy—4,5,6,7ftetrahydro—1—
‘benzothiophene-2-carboximidamide ' ' ' ‘
The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 1 (1d)
- using
4—{[t—butyl(dimethyl)silyl]oxy}—4,5,6,7—tetrahydro—1—benzothioph
ene-2-carbonitrile (4.1 g, 13.9 mmol) that was obtéined in Example
8 (8d) and a 40 % aqueous solution of hydroxylamine (2.0 ml).
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane {(3:7) as the eluent to afford

the title compound (3.9 g) in a yield of 96 % as a white crystalline
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4-{[t-butyl (di methyl)silyl]oxy}-4,5,6,7-tetrahydro-1-b
enzot hi oph ene- 2- car boxal dehygle (4.4 g, 15.3 mmol)

that was obtained in Exanple 8 (8c), hydroxyl am ne
hydrochloride (1.1 g, 16 mml), triethylamne (4.1

m, 30 mol) , and N, N -dicycl ohexyl carbodii m de-

{34 .9, 16 mol) . Subsequently, the crude product of

Lhe title conpound thus obtained was purified by

ERMB SR GrEAh Y 50 Milzsi EPEh) g8l pod WM 4uss NGHA, nmnesal (s, 3H),

sojvert &f) ehhyb-ac n
ilueqtgto af#brg @tﬁ%qﬁft?ggcgpﬁgu%d6%4gi 3?) 69 (de, 14,

BF ou 4lak: 206l 68%1 dds 871 §-5 przodbic Hz)HM\RB (t, 1H,
Seect Ham (4006 I\(H&S,CimSh bspr@gn ﬁ4147(§ ?A}D 95}
I?Sp3 ¥ 0 9% gs 2 1 1
mSPSEFTuB R gk %?n 3§FL|) 28472 1(6t48 1?42951, 53350Hz;462 cm
Mh3$38psctﬂm®.(HMBUSmthraﬂv(t(Mmg)d film: 1103, 1256,
1460, 2215 cm. MaSS Spectrun1(FAB+) mz: 294
((MrH) +), 332((MrK)+). (Be).
@Bt - Butyl(dinethyl)silyl]oxy} N - hydroxy-4,5,6, 7-tet

0 ene car boxi.m_dapm de The crude
et o TRA e P R R AT ROkt S ooy et ranyaro
'ﬂdﬁ@ﬂé?F¢&PHﬂﬂ@ érqilar reaction to that nentloned in .

Exaniple cludd n |
A-{[t- bﬁt‘fll( rﬁggﬁglgfsﬁ V) FoRYT - R ¥23 SavRrSiFed, by
EHSHER B FheCHETELASAFRAHION Fo (hAL Ineyt 16868 imBlmghal (2c)
uﬁxﬁgobtalned in Exanple 8 (8d) and a 40 % aqueous

éolut on of hydroxyl am ne O m). Subsequently, the
G pritireshyt bty thédeﬁpﬂmqidomg,i)tﬁ,arnemamwo 1-

be:hﬁcﬁbttﬁheGhF@ﬂm&&ﬁr@ﬁaMl@@ € .Sis| bcaO o g&%hyn{hat was

%%a%?eglnﬁﬁamgieg ¥£$t of, eth%/y acetate ?n exan

Uent®t 6 ‘afFEPUt YRR 2on clas e o dian o (59.1grol)
NN Aiavglatledydta B Pibiasda Wille o¢r PsRlnndle, 1284 a 1.0 M
Sikidon SN SREGH FHILCR0% M0 QRE1Z) B Bl (w%ﬂ,)éosi)
Sfbggqger@ply(,m:hqmsudg Bedadt ,ofl Ehe tit16. omrdouns.thusZdbtained
-d%s7§uﬁiﬁbedl$y c&r$§a€5%§%§h§ 5%.@2%61f%é7§i£tﬁ?lumh 15% gxnlxed
solLent gg;e g;f aé%tate and hexane (1:1) as the elugﬁl to afford
the title compound (92 mg) in a vield of 52 % as a colourless oily
product.

1HNMRSpectrum(4OOI:4Hz,CDCl3) 5ppm:0;93(dL6H,J=6.6Hz),1.84—1.97
(m, 2H), 1.97-2.11 {m, 2H), 2.56 (d, 2H, J=7.4 Hz), 2.78 (dt, 1H,
J=16.0 Hz, 4.7 Hz), 2.90 (dt, 1H, J=16.0 Hz, 4.7 Hz), 4.80-4.85 (d,
‘' 2H, J=7.8 Hz), 7.31 (d, 2H, J=7.8 Hz), 7.81 (s, 1H), 8.08 (d, 2H,
J=7.8 Hz) .

IR Spectrum (liquid film): 1363, 1519, 1559, 1584, 1614, 3385 cm-l.
Mass Spectrum (FAB*) m/z: 355 ((M+H)*).



| R Spectrum (KBr): 1255, 1361, 1584, 1648, 3295, 3370,
3462.cm 1. . Mass Spectrun1(FAB+) mz: 327 ((M-H) +)
(8f)

2-[5-(4-1sobutyl phenyl)-1, 2, 4 oxadlazol 3-yl]-4,5,6,7-
tetrahydro -1- benzothlophen 4-0l The crude product of
the title conpound was synthesized by conducting the
?hgjléﬂb reaction to that nentioned in Exanple 2 (2c)

4= ﬁg;i%uﬂyhémmﬂwbhﬁn yi, ]zqw}og%d%gr-@xgéx fh(b 5, 677L%Ltrahy
o) ene- carboxi m dam de .
R Rl e R

a| ne 'n
4 [ S%t%@éﬂ?@@%pd 19:32) ﬁ'ﬂg;leOC&@pcm’fm Was synthes:.zed by

%Nucdﬂ:.%c‘i@@&ﬁ far hadiimde ( Qnalc ﬂgﬁ?ﬁ"ﬂeﬁ‘o% d',‘é:a(nglqg (1f) .

~al.0 sol uti-on of tetrabutyl ammb
H?lDQ)'75 mmol ). Subsequently, the crude product of

thpstidt-liecs LI L azd -
Jgr orra4t : [algil’?lq%h%qgigl ?Ifég %é{ggg VYaS:) 895 nIg, SZdGmbl éatrahydro
Rraytet f‘o%l'qu—lll_ﬁée(tgatr@ rah R %@mawetl(xalt ¥3s abtéhe=d in Example

@l(lﬂémt da&baﬁftﬁartd:abﬁrbﬁlcié t(bel§%rrp@%dnu(1§12) ng}:lémm:}phosphlne

éé 3512 % a, colqurless oily produc
peclgfum P3P 28t hpire @ rogxytpteoHyddathldide (65

) 0 39_1181411 %hd X N- cﬁlﬂ)sopﬂ:olgyl'ea-_h 1a£1me %i) 14 21560 (5 mmor) .
24, "11 é g bz}, 2,78 (dt, 1 &y |
56 Cat T AH"S St Ry “£t7°?|zt)he e qorgsmmi thygjobtained

: vg&s7pgr.‘|r§1)ed Ey3jhr(od1,atad_:r};ap}31708 d‘E)L.lcha &L1(So1uktd us§n<_9% mixed . -
trum uid film 1363,

wvefith o Ran an Ll

i{:‘ch'lLl92’IE|15f597°¥‘i/§8.i_%‘“)”iaeéle4 3’@%" i 1 (1 9|\}ia%§ :&hed? rifig eluent to
. a(ﬂfRBﬂ)tl?ﬁ fltggg:o(ngaml-w 4-()441@@) ip8g)yiELBWE 36 % as a colourless
dh1@2pkéd&gtisobutylphenyl) 1, 2, 4- oxadi azol -3-yl]-4,5,6

/-tetr ;
HYR| SPr?é:ﬁfﬁ‘Phﬁf’é’r? WHZY ICP&2 et iXdPRE: 2-Odr bbx \PHat =6 Fheiz), 1.29

@r,ude, pr-odachzpf it.he tad,| @u¢orpoundyyas, %VHEFG%_ﬁ%d 10%3 (m,
ndgcgﬁng;the Si Iar reaction to that nentione !
:%Q ol &2 10@PFS Y (Mg =6-8 Hz), 2.04-2.13 (m, 1H), 2.56 (d, 2A,
B[ 8- EZDH' gobm%ut?ezhem/'lﬁ)lhﬁ i Q&Fd_lgla%()b fz%?' 1534455 )@vz? 3.30
habydng sls A tE& 0 o ol
&ﬁ%t QYEnR, 3 nedﬂlg ap ft 430! 54 gi}Hz 3.41 (t, 1H, J=3.9.
Hz), 3.56 (t, 1H, J=7.3 Hz), 3 59-3.65 (m, 2H), 4.18 (q, 2H, J=6.8
Hz), 7.31 (d, 2H, J=8.3 Hz), 7.65 (s, 1H), 8.09 (d, 2H, J=8.3 Hz).
IR Spectrum (thin film): 1186, 1332, 1363, 1450, 1517, 1560 cm'l;

Mass Spectrum (FAB') m/z: 466 ((M+H)*).

(8h)
1—{2-—[5—(4—Isobutylphenyl)—l,2,4—oxadiazol—3—yl]—4,5,6,7—tetrahy
dro—-l—benzqthien—tl—yl}azetidine—3—carboxylic acid

The title compound (26 mg) was synthesized in a yield of 64 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 2 (2e) using ethyl
1-{2-[5-(4-isobutylphenyl)-1, 2, 4-oxadiazol-3-yl]-4,5,6, 7T-tetrahy
dro—l—benzothien—4—yl}—azetidine—3—carboxylate (44 mg, 0.094 mmol)

that was obtained in Example 8 (8g), lithium hydroxide monohydrate



8 (8f), carbon tetrabrom de (0.10 g, 0.31 mmol),

tri phenyl phosphine (81 ng, 0.31 mmol), ethyl

3-azetidi necar boxyl at ehydrochkeride (65 ng, 0.39
mol ), and N, N-di i sopropyl ethylamne (0.14 m, 0.78
mol ) Subsequently, the crude product of the title
conpound thus obtained was purified by chromatography

gg ? silica gel colum using a mxed solvent of ethyl
of 1% nd0HERINe @2d12¢9tie Brids(ihetlel QeR® tnpml) .

mmmsbddteuhl tbe M@Qﬁm@ﬂ éfbémn%) 9'13/3013 oM, e}—ds 136 %905 01

r oduct . edtrum 0
I’C\%&%H §§ %%pfﬁl ?Gyggz (®, (‘BHZH'J‘;‘6783 HE) 2192(9dt(f,w, J=17.5
Bk, 037 H3) Hz).011.(26, (IH,, Jl‘|I|7 CETER % bﬂsz>4, %, 'ééhqumtet 1H

3 4 3 tet =6. 8 ’
%’ %58% ?3 % iéﬂ 3 5%3 ’d4 H ‘trJllf 37=|-‘12)3 Hp) ,)75 358p 45 (m,
@m THRL Qd,92H (8. 31H2)J‘12367 (biz, 41)3. bIZbg é’d3QH .3 Hz).

AUt et = ) Hz 3. 41
(t Aftryms Ml ﬁ%? SEEL %ér 3,3 3%5‘ 33‘?2@993 '65
¥ﬁ§52¥$0t4m1&F@@) MHZ Jﬁ688( mta))7 31 (d, 2H, J=8.3
7.65 (s, 1H), 8.09 (d, 2H, J=8.3 Hz).. ‘IR

ggégrun1(th|n film: 1186, 1332, 1363, 1450, 1517,

! Mass Spectrum (FAB+) mz: 466 ((MH)+).
{8h)4- [3 (4-Isobutylphenyl) 1-5-
&17& Zé %4 Isobutyyf)p%%%yllsoxazo )yal(L azo?l%n%/ﬁ}]meﬁhﬁl)bazetl

S Fa 9oxyllc acid

dro-.|-benzothi en-4-yl }azetidi ne-3-carboxylic acid The
[ compound (26 ng) was synthesized in a yield of

@jﬁrystalllne solid by conductlng the .
t@O0.H hat nmentioned in Exanple 2 (2e)

1- {2 [ 5-. (4 |sobutylphenyl) 1, 2, 4-oxadi azol - 3-yl]-4,5,

f%a E ﬁ%y ro-| - benzot hi en-4-yl }

et me ORI BOXYH R YPHA] FRji ORReDg 42 npmtoxalHabydms
obtdﬁngds¢kud&man¢&6§4%rbﬁg}2 ihidﬁh@ﬂb@yﬁgi?gﬂé%hyde (3.9°9, 16
Iﬂmﬂ. 3.{ rﬁt , and_ acetlc acl

11q| é‘gdji%gf 3(’§fﬁ{irh]7%l§e & EEJ( 65° MESeBepysSively

e@hghs{kyl gpptgkghe gl&zwlh_7p BfeP) OkriefhyBdfine (13 m1,

& %62) O8n&n: b rob?s AL %_}
ré“ d n 1. IE|§ s7 31|§_J|29n§£{5}bosp &tnek% af%ﬁ SlHZg, 1.6

OA‘)HQ’)‘ e%aSWlt(meﬁt @?moﬂereJ‘dﬂ?tl'Sst)“?lmllﬁnd 2 fBBulting

’ =10 PN 4.35-4.45

r%dwtuié"v%:'s_ggﬁlsr ?t_]'B% é 334)2 urt sg.lrbiﬁr(% nliﬁog%n_gt§osphere
Afpper sqlgrgpgctthgme(qqmlnnfmuxrt)lre 1&]57(11115591 wilthl3thyll’ddetate,
p%%%dcmtg a saturated aqueous solution of ammonium chloride (250
ml) and extracted with ethyl acetate. The extract was washed with
a saturated aqueous solution of sodium chloride and dried over
magnesium sulfate. After filtration, the filtrate was evaporated
in vacuo, and the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (0:1 to 1:19) as the eluent to
afford the title compound (3.3 g) in a yield of 100 % as a brown oily
product.

'HNMR Spectrum (500 MHz, CDCls) & ppm: 0.25 (s, 9H), 7.77 (s, 1H),



Mass Spectrum (FAB+) mz: 438 ( (MtH) +) . (Exanple
9)
1-({4-[3-(4-1sobutyl phenyl)igpxazol -5-yl]-2-thienyl}ne
thyl)azeti dine-3-carboxylic acid S N~\CO2H N O (9a)
4-[(Trimethylsilyl)ethynyl}thi ophene-2-carboxal dehyde
To a solution of 4-brono-2-thi ophenecar boxal dehyde

n N, N-di methyl formam de (30 )
é\g’arle FadEY surEmcé FVe]IPV (trinethylsilyl)acetylene (11
PR Spg@ nwmol Diqutini iy |- ssisner 113841, 96941 18W] 123@ANThs50, 1434,
pégth gﬁgg)l Sty ?E‘Sé‘y'z%%sp%ﬁ )Cé&)al ladium (1.1 g, 1. ‘6

mol’) spher and

under” a i trogen at o with stirring,
¥afs FesttrumgEIN) Xtt/ureZ(msM 3tirred at 80C for 2 hours
under a nitrogen atnmosphere. After stirring, the
reaction mxture was diluted with ethyl acetate,
[o%i)rédEFWrbflaYhéaPUﬁffa@t'e?dcaq‘Qewbd@m@t| on of anmmoni um
chl ati des¢25Q onb} and extract ed wth ethyl acetate.

g extract. was_washed w a saturated aqueous
Y |‘Gf%’aﬁtfafl%&éfﬂbﬁ%xﬂy(}ﬂtaéoana—@arbmldemgaeszumg, 16 -

rguellf) atieat Abkesbidinetal h Gkamphe §i{dhatg M%aﬁxflp&%%t ,gg) was
Acﬁi vacuoassalnd t he crude Qroduct of the title conmpoun
Gs Bheh Hed PRSI {1 ed Dy IEhFBRRY d‘ijrtﬁpﬁ?lmna: and -the
rsasm&camgmllxtotemnsusimgea a8 xe&r)l t&ﬂb&ﬁmuzl%f £&4 BWlour. after.
: 0 19) as the eluent to
AAFLENE, ASEK Al drtald e LRl el Sk 0 apa the
tid tgape olas evRyorarestuct vatlHD\lNRTSpeﬁés‘JLdﬂie( BR0s M&alned was

,
&@G%éa w@tg%gén}(i %gb st’e,ggwu' eZi rr?tum ?]:er 188’ ]Ll) n3nd extracted

‘%‘-éé Mi awtegaﬁhqq:stzracﬁzs@s w2256d wi4B4 saffiBded aqueous
s316810282%0B8ALN12960e 3R ] bve MASTnSRGG LWBLE Harrer

fmléfﬁ%%’t I’fPSpﬁJeﬁ%rafecHF‘Bo%‘é?%ﬁfﬁé ifovasuse| gnd orhenfcrude

profi(itt .mttmw sit}/é )iy ] ﬁrmsowwaen&a wsbgﬁaiéﬂw%
bt ai ned i n Exanple 9 (9a)

ottty $58 ) ReeT Safe sotae s R earpOtaRicor ethy)
a(c.gjcgt@,angilhmmg (R t htstli:AP) Ngs thedelldnt to afford the title

compound (1.5 g) in a yield of 69 % as a brown solid.

'HNMR Spectrum (400 MHz, CDCl3) S ppm: 3.10 (s, 1H), 7.79 (s, 1H),
7.86 (s, 1H), 9.90 (s, 1H). '

IR Spectrum (KBr): 616, 661, 726, 800, 858, 1124, 1190, 1231, 1364,
1432, 1673, 3098, 3426 cm™*

Mass Spectrum (EI') m/z: 136 (M").

(9¢) (4-Ethynyl-2-thienyl)methanol

" To a solution of 4-ethynylthiophene-2-carboxaldehyde (1.5 g, 11
mmol) that was obtained in Example 9 (9b) in methanol (30 ml) was
added sodium borohydride (0.49 g, 13 mmol) at 0°C with stirring, and
then the resulting mixture was stirred at room temperature for 15
minutes. After cooling the reaction mixture to 0°C, water (100 ml)
was added to the reaction mixture, and the resulting mixture was

extracted with ethyl acetate. The extract was washed with a



resulting mxture was stirred at roomtenperature for
1 hour. After stirring, insoluble materials were
removed by filtration, and thegofiltrate was evaporated
in vacuo. The residue thus obtained was diluted with
et hyl acetate, poured into water (100 nm) and
extracted wth ethyl acetate. The extract was washed

rated aqueou ol uti on of sodium chloride
Shitpant e T EE Ui QLI TRET B ki def PTG raRiegn over
PAENE$ium sudfaves. eﬂap&)r dtiedranivacube antkidNe GEYUSaporated
@ﬁ%&"o 0 t n us. obt ai ned was
(.fmé lEﬁe éxtdd% ;(}P(%‘g.ﬁcl{: gf tl?1 tH:lCa @1&30% Gﬁjﬁs obtained

purif by chromatogr y on
Haf rPg‘réfFrF‘iév’ §b¥@f@ﬁ0g@5ﬁpb¥m a saadatcat@elandlnhaxa@eng a mixed

O1derdo ok 0y R | néf forgd Lhe. £ the
6 o QﬁSy %c}éEgg@ya:igﬁ%e%Q_ {A)9a§.g £. "}r)own £h§ jefuent to

0
i?—#gﬁpﬁéjgﬁgaﬁ’t&ﬁ] AW uRAZ(O @@CE.B)lnSa ppald 3£160 (sas BHyrown oily
grd@uds, 1H)', 7.86 (s, 1H), 9.90 (s, 1H). IR
?@% tgum (KBr) 616, 661, 726, 800, 858, 1124, 1190,

R Sgefggrum 4408 Mea/aClahoh prma k. 8an(t, Nhs§=6.1 Hz), 3.01

Sp,eclt}r)urm(EMOd na, i:%.lth) A_ir911_9 (d,lllil, J=6.1 Hz), 7.04 (d,
nyl an 0 a solution o
eﬁw%@l)/k[ﬁfop e%e( g]g’bojx 8eﬁ§7ble (1.5 g, 11 rmol)
imﬁpemmblmWI@UfIM)EX@ml%@ 18b) sie, meihanole (8965, 1185,
mgs \/\/q5370ad§1§ﬂ S%Hgm% ?hl7de3é9% 49 g, 13 mml) at
and 2]

Cwth stirrid e'r Ting mxture was

”é‘%"isr 5P CAEWR odTh | emfrar 488 éM‘f)or 15 mnutes. After
cooling the reaction mxture to 0C, water (100 m)
was added to the reaction m xture, and the resulting
M4t GrBuiwk! (dnethaey bR Wik ngl hye thaset diretifisidxhe act

Was mashedl i 1dh 2:132-¢ égin%abegh?&ﬁﬁ%étﬁ% Lﬁ,tr Qg8 y, 6.4

ium chloride and dried over I um sulfate.

Rtidr CPAT PREITRINER & P FFaHReed Wi evnpbeata@meithane (20 ml)
weasueddandsddveset udey prradual1 ahidde it Bthe, eRBEPRMAY)

S r y chronato raphy on a
E fi}ﬁ% gggg q]‘:&\ﬁrr?rﬂgﬂng ea?g‘l 2 T-dompeht GFdet hy|
%—@eptgﬁ:éth@dmyaméu@d (98t g 3: (7)64&8111161])9 vﬁkﬂeg{élﬁﬁng, and the

J.ard, « R el d 60 %
e bl e oauery v kithe ShBETF i eator Arpor accer
%5@{35195 YRR 15@zllotwa51Hch¢d6tq ﬂﬁze) re&ctibn ﬁ\SxtLﬂﬂ'é),, and the

&;Z@t%ﬂg nga.lil,tuéesrza]s Elz?racdteégwlgfx d}'é)il%r?_r&e)]thané ZI‘he extract .

was washeéd with a saturated aqueous solution of sodium chloride and
dried over magnesium sulfate. After filtration, the filtrate was
- evaporated in vacuo, and the crude product of the title compound thus
obtained was purified by chromatography on a silica gel column using
a mixed solvent of ethyl acetate and hexane (0:1to1:9) as the eluent
to afford the title compound (1.5 g) in a yield of 94 $ as a brown
oily product.

'HNMR Spectrum (400 MHz, CDCls) & ppm: 0.10 (s, 6H), 0.92 (s, 9H),
2.98 (s, 1H), 4.80 (s, 2H), 6.91 (d, 1H, J=1.2 Hz), 7.38 (d, 1H, J=1.2
Hz).

IR Spectrum (liquid film): 778, 838, 1080, 1122, 1171, 1257, 1374,
1464, 1472, 2858, 2930, 2956, 3313cm™.



ectrum (liquid fil 609, 660, 761, 846, 1012,
Ilielgp 1165, (1182 1356m 1370, 2111, 2875, 2932, 3107,
3289cm 1. Mass Spectrum (El +)1381 z: 138 (M) (9d) _
t-Butyl [ (4-ethynyl-2-thienyl)nmethoxy]dinethylsilane To
a solution of (4-ethynyl-2-thienyl)nethanol (0.88 g,
6.4 nmmol) that was obtained in Exanple 9 (9c) in

. y
ghebl %ﬁanﬁ()zlq/ ) sere added successi ve
trlethylamne(13n1£d292w(

t - but yl di met hyl chl or osi | ane (1 g, 7.6 mmol), and

dj npt VI 7 0.64 mmol) with
ped Ihwbggy d the alqteggﬁelgt%n%m xture was stirred at
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[fﬁ l’%?'t f OGRS (€ h? &/ s3 omal édll&d}u%m;srlng, and the
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400 Mz, 6 8E)TiiGresieR, W
SQSV?gorq_t}eDd 1ryr vgguzgs angH)he 6r@d_e @dpddd:‘l‘, o.i:ﬂhe?tHZie ,compound

i iy uid .fi.lm
%Ls%oggas ﬂé?os%s—%ﬁigtg%f 1 125 i Oh g i lig7 asl column

aZalrd sebpentzofaehiy ] fSSta%SisldSpemrramﬂ(ED-lﬂt)o 1:9) as

ez e 18628¢ (ddthfford I8k #1 4 SORUELBb BeRnzZal %egydfn %X_ly{reelch%f 84 3%
stéolcgal on of 4 %sobuqcyl benzal dehyde (5 )

mm)l(fel “thanol (25 m) and pyridine

@EngﬂQeqmgmamdMthmW anppe: fwdrolocdm @H, d%é %e%\ig’ 1.87

I Stahkgri and the utln_mxur _

(?fl rq.rﬁgd)%w%ggm%%nﬁjg“?atau?e) f g7r 1?8?‘2 3 Arddtz), 7-48 (4,
HagoPadi ¥ t He 6B etrts oAHN X8 UX2 (isn YACUO, the resi due

i | uhed gt hy &t her, to _
st bRy et M L PR G g 16,
%Nag’wﬁé%éd Sdeeddi&e™ with 1IN |

Mass Spectrum (EI*) m/z: 177 (M*).

(9f) N—Hydroxy—4—isobutylbenzenecarboximidoyl chloride _
To a solution of 4- —-isobutylbenzaldehyde oxime (1.0g, 5.6 mmol)-
that was obtained in Example 9 (9e) in N,N- ~dimethylformamide (10 ml)
was added N-chlorosuccinimide (0.15 g, 1.1 mmol) with stirring, and.
furthermore, a small amount of gaseous hydrochloric acid was bubbled
into the resulting mixture under stirring, and then the resulting
mixture was stirred at room temperature for 10 minutes. After
repeating the series of the same procedures described above five times.
in total, the reaction mixture was poured into ice water (100 ml)
and extracted with ether. The extract was washed successively with

water and a saturated aqueous solution of sodium chloride and dried



hydrochl oric acid and a saturated aqueous sol ution of
sodi um chl oride and.dried.over magnesium sulfate.
After filtration, the filtrates was evaporated in
vacuo, and the crude product of the title conpound
thus obtained was purified by chromatography on a
silica gel colunn using a m xed sol vent of ethyl

1:19 t ' 9 . the eluent to
ggﬁﬁég%néﬁﬁrp % éﬂfﬁ&r( 211%36 fg‘“)atsiiOHrat% eﬁldtéﬁt@ME%

8¥aRPREGEE T e'ssumﬂwapf@rtma:he % oS g? Mt yie1a
SEGIR) 46 ,
2.49. (d, agﬂ?ye%%g fﬁg ol %d oH, J=8.3 Hz) 7. 48

(MR Spagtrymg (S0 iz, 7CLB'3.3(b§r$),pm1H) 918.(&2 ((HS,, Jd6)8 Hz), 1.88

fil 3 90,, 8 2 1296
kﬁggeﬁgg%gsj( ll(léj?uhﬂ 2%67?3 5‘62547 262 3d 05 Bl 1 TRl 75 (@,
th {8 +) -8Rz {SA7H)(-MF) . (9f)

I\kbbdcftmﬁyrr Arﬂqalqatﬂmhbenig%n% b3 ”éé’?yh%l‘ gﬂsde P46, |

ut i I sobut yl benzal déhydé oxi’ne
f&!% ) Zggﬁ’at Wsciﬂbt'al ned in Exanple 9 (9e) in N

Mg ptbytdror(mam de/A:101m )ywas added _ o
N-chl orosuccinimde (0.15 g, 1.1 mmol) with stirring,
and furthernore, a small anount of gaseous

HRedr déh[bfG%Iaobdty\mmemybbhedxaidlt—ﬁ;—&h]? fﬁ&ulekwgmethanol
t en the resultin
o & SR Ve eSS o o micons
fhipgids . (0aABPew, 2r. épretmh)nghahevasseobeslrm‘d th&:x&&lﬁﬁetg (9f) and
L f.imes tota
g o A Tl B MR B Rl s, 2.0
ot ektdtaves Rk aimest h’érExaméeeS(t (9gict imashyashestate (10 ml)

vﬁa%cgg§§d Vﬁllgt%ignl t(%r 6'1191 a S :xlflurgg hgalfa%gqe/garli?:h stirring,

solution of sodi umc Iorl de &n
FREgET iR 1S dPs Aig tupe weps Stidlrreditomont hendeirht 18 €oWas hours .

ritaposeiedng) MACWAatOiH hakduldg i bh& SPTREY “”d 1l %50 m1)
|eId of 100 % as a yelloworly pro

Ln_a
a(ilqiihxll?/ifet’”s"" FEE YAt SHEMIHACe BPRSL3) The pffirﬁra@t%afé dvaSBIHd with a -
w@r@tw)ea%uéoas?scﬁmtﬁw o 2o kilcn2bidend Hijoq vl

n{a negﬂﬁn §u§f?r um | qUI allstlraﬁ,)%gn, ‘;@% fgéeratggwasgguaporated: |
111185cuq|_24@.1bs]_a4;113nt1316&,0 a 60911 20E tBS8Rsefhd th¥BSSHbtained
e B i L Bt argpyemrmpnnys pruemde (@
In8| M solution in tetrahydrofuran, 2.8 ml, 2.8 mmol) at 0°C w1th
stirring, and the resultlng mixture was stirred at room temperature
for 1 hour. After stirring, the reaction mixture was poured into
water (50 ml) and extracted with ethyl acetate. The extract was
washed with a saturated aqueous solution of sodium chloride and dried
over magnesium sulfate. After filtration, the filtrate was
evaporated in vacuo. Subsequently, to the residue obtained was added
a mixed solvent of ethyl acetate and hexane (1:3) with stirring, and
the solid precipitated was collected by filtration using a Kiriyama
funnel and washed with the same solvent to afford the title compound
(0.44 g) in a yield of 59 % as a white crystalline solid.

'HNMR Spectrum (500 MHz, CDCl3) & ppm: 0.93 (d, 6H, J=6.3 Hz), 1.91



To a solution of

N- hydr oxy- 4-i sobut yl benzenecar boxi.m doyl chl ori de
(0.50 g, 2.4 mml-) t hat was ngai ned in Exanple 9 (9f)
and

t-butyl [ (4-ethynyl-2-thi enyI ) met hoxy] di net hyl si | ane
(0.72 g, 2.8 mmol) that was obt ai ned |n Exarrple 9

d),gdyn etdyl pacet 0 was
t(“l‘%l et%ylgmgyne Aﬂg{ £ %’égm’o‘?) Jab- ?)@Z\Antﬁ & ilpridty, 6.64
and e Fe%@l(td,ngﬂm et 3 Has 3133 r(ed a) ,ro;om3 ~7.77 (m, 3H).

ERIEPREAL M @xbPf . $8,hourS g, Aff %gd; Ptgdda n11367,ah@15 2869,

reaction mxture was polre
exttac®ed  wi 34t emhyl acet ate The extract was washed

Mes$ spectabull gfed papieays g@l)ution of sodi um chloride
and dried over nagnesium sul fate After filtration,

the filtrate was evaporated: in vacuo. Subsequently,
tonh)a esaluti on of the residue thus obtained in

etrahydrofuran (15 m) was added tetrabutyl anmmoni um
# I {J{glr irtée (?also%“ﬁg’ifg%‘?ﬁ)llﬁﬁx? Aot e‘i'rya}Hyérélfl{ﬁrmi}mEtsyl) azeti
#ine-3-8anbwtylaate OC With stirring, and the resulting

m xture \as Ie,tlfrred at roomtenperature for 1 hour.
After stlrrlng the reaction m xture was poured into

O\ﬂa‘t[ér((lst)smt)t)andeexl)r:adxedow-s#yﬂt—lwltha@@ﬁa}tn%tlhlﬂ@l (0.43 g,
£X4 LAt at ur gueous so ution

of sodi {Jvn{?%ﬁl \(g\?s?g) \Maég i gxa%% %mgg s iCanPey | tefrabromide
P 168r 91 i Bt} awodn, aMhetlfmhtenatlehmlneva90$zatged 2i.0 mmol) in

YAGHQ @gfaelqu I to th resi dye gbtai ned was added
a nxed so ventq tEr’)f&{let Ayl acefa? and helene rinwesy t h

?.thlszgpggtlgn tdo q}ieergmu@npnﬁct:clmet aeltﬁj agﬂ&d %ﬁhg€§§1iaf$lk9Yethyl
ddzkagi | yu ne nd washed wi
dz IQé‘bali%'oleQte( de%gﬁ%%r é hboitd ™Rl pnd

the sane solvent to a
NN Eh L 8°RA YA ebhY 5Ingwea 0 €6 bl é émﬂ-aMutﬂlestSﬁirlldg, and the.

fHﬂNNEh. et tiFe (2HH r e ( r
3 Eg%!‘ f 91( 3G % e%@t’;sﬁl 9891%@% patg%b ga 5%_& hdmrs
szﬁer qu), a4s%1'g.1r(a§:ed2mue<61%@ol(1§10q|-<|)f s@dgﬁm( d,
I@H,roder&c&ﬂgg)ateﬂ S;I%Jf( &asié@dgzi;tg%gfsgealc%ggn %Eure Ro quench
146%L£é1}%91%1 éggthe fgig t%gllxﬁggagr viad Poumgslnto water (50
Irg@eq;rtc]f ant fated wiftdy dBABL vtk thand 9h)['hEte|94}‘.Eact was washed with
al skt drdSed 4hsobutydpheny| 3} soxazel -yl 2 thienyl e

t hyl )azeti “di ne- 3-carboxy at’e
magnesium sulfate. After flltratlon, the filtrate was evaporated

in vacuo, and the crude prodhct of the title compound thus obtained.
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (l:4 to 3:2) as the eluent to
afford the title compound (0.48 g) in a yield of 82 % as a white

crystalline solid.

'HNMR Spectrum (500 MHz, CDCl;) & ppm: 0.93 (d, 6H, J=6.7 Hz), 1.27

(t, 3H, J=7.0 Hz), 1.90 (m, 1H), 2.52 (d, 2H, J=7.0 Hz), 3.32-3.38

(m, 3H), 3.56-3.64 (m, 2H), 3.81 (s, 2H), 4.16 (q, 24, J=7.0 Hz),

6.60 (s, 1H), 7.21-7.26 (m, 3H), 7.68 (s, 1H), 7.72 (d, 2H, J=8.2

Hz).

IR Spectrum (KBr): 797, 1193, 1369, 1436, 1607, 1731, 2955, 3115 cm™.



{4-[3=(4-isobutyl phenyl )i soxazol -5-yl]-2-thienyl|netha
nol (0.43 g, 1.4 mmol) that was obtained in Exanple 9
(99), carbon tetrabromde (0368 g, 2.1 mmol) and

tri phenyl phosphine (0.54 g, 2.1 mmol) in

di chl oronet hane (15 m) was stirred at OC for 5

m nutes. Subsequently, to the reaction m xture were

{! ssj.vely ethyl  _3-azetidi necarboxyl ate
T CoRPEERRIES a7k 4321 G Tana
N, N-di i sopropyl ethylam ne (0.60 m,.3.4 mol) wth
géiyring, and the resulting mxture was stirred at
roomtenperature for 18 hours. After stirring, a
kat ﬁfr‘épé(ﬂ‘lng@éﬂwméﬁoéfﬂgbﬁi‘lﬂ] —2-thienyl}methyl)azeti

mrE-agensssbpnat g.{® nM) was added to the reaction
m xture to_quench the reaction, and the resulting

m xt1ft & FaSUpdir &4 #HIY water (50 m) and extract ed
W ¢ -dBe d-of YR D aBieen yiN G s8X%hE 8L 5 WAS -@@éﬂ%g. a{%“gtﬁ“ azeti
i

saturated aqueous solution of sodium chlor

- G d50ErO* HRGRe s rh Gul ¥ gt BmoA} tidatt Fag oktRened tite Example

Fi(Phy aha ,vwadievapol B fl) whB ARIGHG 11@3@u;&hﬁs SEUHE on of sodium
roduct of_the title conpound thus obtained was

i&ﬁﬁoﬁﬁga byJ%Hgonaf§gp§Bhya6nogigﬁppcgm%ﬁgingolgmm then the

tsulgiAg Mixatre o0 \RAL-08 £ Monat € mi

Igf]t: 4 t0 ,3:(25_? gs the_ eluent to affo%ﬁﬁrﬁagﬁtgl?tfif(% minutes.

USRE I P AR5 i(hS B1Y iR ate Tt B o Abatiepstion mixture,

wreys¢allltiing rsicitude wabMVR tSpaaidesR (508 n at-il%lﬁﬂ&itré solid

. d, 64, J=6.7 Hz), .1.27 (t, 3H J=7.0 )
ARG e Pt fae Hissltpd afd sopniaesic acish (3 ymig .3 mmol)
3te) §%®056-'B:1€64h(m sal—?l-qi p3e$1}§('sa7te§iéﬁa(s éo%ﬁer{&b?d %%Lf(iltration

= AW .21-7. m v, L 90, (S,
T oA Ly el A el i st e o
2ff93d 4npgitledgempored7 (01731g) 2055, yB4ld ofmi7k. 186 a white
I¥38%a SPALd IS4 GFABY) miz: 425 ((MrH)+).  (9i) |
1-({4- %3- (4-1 _sobubéyl phenyl )i soxazol - 5-yl ] - 2-t hi enyl } e
?H“}Sﬁ{ FPRZEFTU dPAR MZe S5 Rs6Rs )i & BRM:d0TH3 dds obtut Toh. Ofiz) , 1.92

- @, hyk), 2.54 (d, 2H, J=7.3 Hz), 3.77-|3. 7 1H), 4.35-4.60 (m,

_ 87 (m .
b gl S S o
WasJebtaitred TnsEx@npbe, 9=¢h)uz)n 8.o0é-@,0xanesdldd no .
¥ 3pdA3uRYGeT) 2 7Y, ameoys, soLpLi 99,87 1399 UL, 2954, 3103,
3423 cm?, :

_ Mass Spectrum (FAB') m/z: 397 ((M+H)*).

(Example '10) .
1—[(4—Ethyl—5—{5—[4—(2—fluorophenoxy)phenyl]—1,2,4—oxadiazol—3—y
l}—2—thienyl)methyl]azetidine—3—carboxylic acid 1/2 oxalate

@?O\«?\S\sﬁ I\,lj,cozﬂ

. N
. L/~ 0.5 (co,H),



hydroxide (3.3 m, 3.3 nmol) at OCwith stirring, and
then the resulting mxture was stirred at room
tenperature for 30 m nutes. 1After addi ng nethanol (15
m) and water (5 m) to the reaction mxture, the
resulting m xture was heated under stirring until the
whi te solid pr eci pi tat ed vvas di ssol ved, and then

Clc was added. The white
35w p_%ec f? ta“deaé E‘mfbvdﬂ@atavxllqwapybwlm ng
a K| T<p3@rm>lﬁtmmqu vvashed W|th nmet hanol and dried in

th 0. 35.
e -2a ) bbb P PR Il enginiren o, 2.0
yp@le)t ROfh [(lscebwlp@@s@ml@smwmmprﬁp%J(odchﬁbkonh&elﬁ 54 mg,
TAm 9 n e r m a e H J £
b mmoh)92 1(1{8 3("') 1§ ‘3345 %:%Ei 4 SLRLY 3 5;% (4 sodfion of

3.77-3.87 (m
gtioglagnes Hym b?o@@dé d.,n ﬁd:-l;ra}g&rth&al}l (73 57m_'( dB Olrlf‘.ol) at 0°C

J: g ; . J=8. 2 (d
g }ﬁu@)?h“%%é ?F%rmf(akérl}‘g t%z‘eag%on g5TpeTaBEe to room
jemperatgrd, o24espd6ing 3GIure 3423 seirted M®S 1 hour. After

1'1 Fe a
i e e N
As\ded. o tI‘}e Zeﬁﬁtmlm)lﬁétlhylt]cagemdh nere3reacbdoty,l ia@d the -

ﬁ@étﬁl.tl/ng Rxah ey / o\lr%toowgtér NZO m?ﬂ and|_|2axtracted with

10a
% vl TR SEERJFE YapHi aiAd) whtthoxsq tinmsebyd gidcaseso it ion of

SoEiAImMMRIVTidE and dried over ma??esbllﬁmyslul(:ﬁaﬁgt hyPrfteIr flltratlon,

]%4 bl_fL no- 2-t hi en Io) nmet hoxy]
‘% ST e rmEIC T 1, T8 B SR PReMIdsBEpMatopt the
. @panemﬂ:'OMd:HmBOBbﬁi(ﬂ{ed Bésnﬁurlﬂeb Bvoéﬂrdn&t%tgp%hy on a
gﬁhrq gged sl ow gi M sol ution

neS| urﬁ1 BYofe e¥'\lﬁ(e IHARPGr ﬁFﬁﬁl (%CeGaﬁF argl hexane
fﬁrﬂio) tat509(§) b ttheselpenngo affond ttar tﬂttJSel rRGmbdEnd (0.44 g)

1:2aCtk @Rt SATRS At YL &, 1,110 t he
resultyltll ncgizC m xt u?ega/as FSs?dt]"l r?@él ? ?&fter
CENMRr SRRETTANS 4400 A¥ed GRfeOUS ERN uPi- o9 kﬁf, &Hond LB (s, 9H),

rhzllor(tdesf( 508h)a wBs adéded 4,0zfherregchion gxt ngﬁ{? 6.77
Ee reaction, and the resul ting nixture
gsdure&l tY varett{20 ) and extracted with

IR Spectrum (liquid film): 1077, 1131, 1174, 1255, 1463, 1471 cm™.
Mass Spectrum (FAB*) m/z: 255 ((M-H)*).

(10b)
5-({ [t~ Butyl (dimethyl)silyl]oxy}methyl)-3- ethylthlophene 2-carbo
xaldehyde

To a solution of
t—butyl[(4—ethyl—2—thienyl)methoxy]dimethylsilane (1.3 g, 5.6
mmol) that was obtained in Example 10 (10a) in tetrahydrofuran (10
ml) was slowly added a 1.6 M solution of n-butyllithium in hexane
(4.2 ml, 6.7 mmol) at -78°C with stirring, and after raising the
reaction temperature to 0°C, the resulting mixture was stirred for
30 minutes. Subsequently, the reaction temperature was lowered to

-78°C again under stirring, and to the reaction mixture was added



ether. The extract was washed with a saturated aqueous
sol ution of sodiumchloride and dried over nagnesi um

sulfate. After filtration, the filtrate was
evaporated in vacuo, and the crude product of the
title conpound thus obtained was purified by

chr omat ogr aphy on a silica gel colum using a m xed

v f thI. teadhexane (0:10 to 5:95) as
T ERbehr e 3R a Bl Bl 5 SiRoua s poswirga. | s the
' W%ilctloﬁ @&t%zaas waspatﬁ:zyaeil lfow B0 Im@rt@guctAftglfI%rrlng, a

, HH} 4@%%{%01%133%52R€E3um E%gg&(cae él_pl )J H?S &dded to

. Hﬁ reaptg@n(nslxtglq)a togIughch(the ﬁd—d)c,t16n8]an(:l$:,he]ﬂ'el)sull:R1g mixture

W%Bﬁf‘éﬁ ﬁhthaQefrl {79 ml;%ﬁéAﬁ%ﬁFeél\ﬁé@ H) + e extract

cml. Mass Spectrum
\(q_soﬁ)ashed with a saturated aqueous solution of sodlum chlorlde and

 &rildd bvBHtyddrdisaah hyil D sicky! ]@P@é)rn?gbﬁl#gtl%n?t bylthiQrie. Las

car xal dehyde To a sol ution
- ?"W?Ff? APeYafipes ?&%F’éﬁﬂf)lﬁ%tpﬁeséyj‘—@|0r$ettrrwtsueangnmcmr@ thus
@taﬁn@d N’H%Dﬂal)rjtﬂl&t:l W&h@&ﬁéﬂ&cﬂﬁ:@p\l\lp @(lelgc;%e(élgﬁmt{n using
q‘]lg{ggydrlof uran Q’P
sol dtron of° Bﬂ‘]t?/‘f ¥4 Fi‘ GH TR "‘H‘é’xﬁﬁéane( 4021/ to@:P5) as the
~girsine B afBCAwkhé tsittiller cagpowtdl @f Beg) rial 8i PYeid®r 86 3 as

4 eagti 99%%%@6%#% & O0C the resulting mXxture was

stirred nutes.” Subsequently, the reaction
HIMR eFRectremnig0q dier ecbdla) - & (8G@:again w)demstoxgm ng, 9H),

ang (g, the peacyi M, X§ {r e
N, N- di het h Iforrra}fr%nqde (0. 8(%}/\7?& %‘i@q f)wtﬁﬁ' (s, 2H), 6.84
- &ti tHI ng® - dstrhéH)resuItl ng mxture was stirred for

BOspeott®s (1AGLLS Shhflinge, <’J‘11§é@lt H??Bedlz%g“ef’ 1659 cm™
ol u%| on_of anmpni um chl ori q (5 was added 1d ?%e ’

reactToR-mM%t'Gre Y Zquéeien™ he reaction, and the

resulting mxture was poured into water (20 m) and
ihacted with ether. The extract was washed with a

sat urated aqueous sol ution of sodium chloride and

Hrildg-Bwer! (ddgaeBy Linmidyill ak el meAfriyan - B & tHyAlthaBphéhe-2~carbo

diittfate was evaporated in vacuo, and the crude

product of the title conpound thus obtained was

' purlTPl BdSHPFEORa®bgr aphy on a silica gel colum

LS Ng- blacym(mﬁlesmy)esrltly@ﬁ oy M 38 fL L & ANA K REXRNG: -2 - carbo
x(aq.délgmyée %5?;, a4 mmol) that was obtained in Example 10 (10b)
and hydroxylamlne hydrochloride (0.37 g, 5.3mmol) in dichloromethane
(20 ml) were added successively methanol (2 ml) and triethylamine
(1.3 ml, 9.6 mmol) with stirring, and the resulting mixture was

stirred at room temperature for 2 hours. After removing the solvent
in vacuo, toluene (10 ml) was added to the residue and the resulting
mixture was evaporated azeotropically in vacuo. Subsequently, the
residue obtained and dicyclohexylcarbodiimide (1.1g, 5.3 mmol) were
suspended in toluene (20 ml) and stirred at 90°C for 15 hours. After
cooling to room temperature, hexane (20 ml) was added to the reaction
mixture, and the ‘resulting mixture was filtered with Celite. The

filtrate was evaporated in vacuo,"and the crude product of the title



.eluent to afford the title conpound (1.3 g) in a
yield of 86 %as a pale yellow oily product. 1HNWMR
Spectrum (400 MHz, CDC13) 6 pps1 0.12 (s; 6H), 0.94.
(s, 9H), 1.29 (t, 3H, J=7.4 Hz), 2.94 (q, 2H, J=7.4 "
Hz), 4.86 (s, 2H), 6.84 (s, 1H, 9.99 (s, 1H. IR
Spectrum (I iquid film: 1092, 1156, 1225, 1256, 1461,

Spect El+) nfz: 285 (M. (10c)
%@5% Bu il Nz’scﬁéf’ggf‘jéﬁu R‘}HBW? Rt IFPFPnatesthphy eopheilica
ael Zzodambous imigt BIIhJecel'BOSall\ﬁeluﬁtpeﬁSé&%lOfaceta%? ﬁ;ldtll}ﬁ%anﬁe(o 10
X
e e A LR
B 9Ed6Pnd B@arﬁplpel&Oye(l]l@nbr) olapdpmmmxyl am ne
hyeikog &Jﬂu@he(ﬁ@o %YHZQ c§c§3)m§0{}g m! 1 ghchl ?rf?-x')r,(tga%é (s, 9H),

m) were successi vel net hanol
ir?%t (hy! 3 H€7 ?1*123) ; 19, G1/mAB) ) I5 18 Hel  ra.isBg s aml), 6.74
the 1rHesuIt| ng m xture:; vvas stirred at roomtenperature
{!Qrs hours After renovi ngat he solvent in vacuo,

FETET IR 0 M I i Rad lded OP3 - . LhES r d2i56ue22i crie
Marsu |Spengrumi (EIU) en MBS 26y apenat ed azeotropically in
vacuo. Subsequently, the residue obtained and
di cycl ohexyl carbodiinmde (1.1 g, 5.3 mml) were
6ifshended in toluene (20 M) and stirred at 90C for 15

20
a2l B R L A R TS e i vz sy Ehtop
?WI‘FPF\@OWWmed%s filtered with Cel |ht e. Tge ,
fil tohat SRR o, and the crude )
rogg%t %gfw@fshe tltgl"-':&%%é{e g\é?f%%ucn%“%%ﬂlg 8Bt ey eqhged by
UEE B9 R ech? 3R g? HPHR roho & heit| mexet icpel ooEMample 1 (1d)
- WkSingg a mxed sol vent of ethyl acetate and hexane
50: :95) as the eluent to afford the title
c—o(r?‘é u]ﬁ‘dtl(lo(d@ﬁ‘eéﬁlyjr’rFJ&Yl)]/PéVH“%‘?hYGQ -G ashyl thabphere +wwarbo
rgitirg 1pr gd @St g, BHBIMRCSp et timn b 4092 aWVHEq &Dg;laaapieppén 10c) and

=7.8 Hz

aO 4%1‘: (asque%HL ﬁglf?%%?fgkg)%%pxgglamzﬂé (CB. 57QL Xs SuPH)a(zquently,
t|hpQ Sple@q PIAAREE cpfi dhéitdimgle ¢O8RKuntl4Bus b2REind@4ds purified
kﬁf'}écryé\@§.§1§9€ﬁ5rf @%r(l% -)'E)angl (26 4%81‘:20 (al¥|+23rd the title compound

(0.60 g) ‘in a yield of 60 % as a white crystalline solid. _
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.11 (s, 6H), 0.93 (s, 9H),
1.20 (t, 3H, J=7.8 Hz), 2.76 (q, 2H, J=7.8 Hz), 4.80 (s, 4H), 6.76
(s, 1H), 7.10 (br, lH). '

IR Spectrum (KBr): 1059, 1590, 1643, 3284, 3357, 3491 cm™.

Mass Spectrum (EI*) m/z: 315 (M%).

(10e) 4-(2-Fluorophenoxy)benzoic acid

To a solution of 4-fluorobenzaldehyde (1.2 g, 10 mmol) and
2-fluorophenol (1.3 g, 12 mmol) in N,N-dimethylformamide (10 ml) was
added potassium carbonate (2.8 g, 20 mmol) with stirring, and the
resulting mixture was stirred at 100°C for 16 hours. After cooling
to room temperature, the reaction mixture was poured into water (20

_ ml) and extracted with ether. The extract was washed with a saturated



(10d)
5-({[t-Butyl (dinmethyl)silyl]oxy}nethyl)-3-ethyl-N -hyd
roxyt hi oph ene-2-carboxi m dam de The crude product of
the title conpound was synthesized by conducting the
reaction simlar to that nmentioned in Exanple 1 (1d)
usi ng

I, (di et h si.l.yl }.axy yl.)-3-et hyl t hi ophe )
B R g A e ey s s o e
bhier dédtratPranphe ﬂ_i)lt(r‘_EGtce) waHdevaEpoé@t%iaﬂUG&l&o

Sl il d tly,
TR taRnsey, SR TRE% e Phd Eohbun Artente o & metere of
%%raf?lyldlrf)ff‘éﬁan by ™t ecitybubdnelz 410 m‘h) f ropwexanes Iﬂﬁ Wyre added

$ecafsarel § me_ntems-m&a@d 5(9. Jﬁo Nnﬁ“%ﬁ ég %'tgsg;%

%%%;@as a white carstal i ne SO|I rum
romlgcasp@aﬁﬁ 3 01 91 2(% mme|].|) agldggoq:gum gypochl_l_qrzme (2.7

d1 303hhol}=%ith HZ:)irrﬂnJ6 a(mg tk?é"regm.?tﬁlg"%lxtulieSQag dtirred at
ectru

4
‘i?g‘ fem%?é{‘rﬁégp 2f6°4‘§5 32‘8’%61‘3%%17!“3%91tw§actm§lxture
VSFBSBQUIIUEM {idloryatdz (2@ kD) (aMﬁ) eXtk3@ted with ether. Subsequently,
é%%%ea 1l rgghenox %b 0i.C |d To a sol ution of
uorqo enza a(dzf f@uﬁﬁﬂfs sogﬁam hydroxide solution
20 mddr O@rmartob (é,stﬂtgnglaqmmls) 1iapeN,waN— diceat Bydd with a 10M

st (L) v ol gl prshimcarbonate (38,

stlrrlng,
%i’é?rst |?heeaxma¢00® fwgisheg WDOIUIT 8. Saékﬁ.ltrateﬁcmjuleﬁgs dddution of

t t {
JRQAN GHREH 8k lérh@ dlillaa Jv%qcrﬁel e;illpi%awas R‘% %&&?rgtlon,

water (20 m) extracted w t The
Rss ThdsRte maﬁhe\aapoo&ta@ﬁat &l VGO to axfifeads tel tu:tUI@n cefipound

00 ym chl prjideqasd ¢ lﬁ%%(%m@%?éét‘ﬁﬁ%‘ f%to‘i‘ld

QL er. filtration, the filtrate was e gorat d
va%épeC%ﬁB%éﬁQPeW yePGls) D BRI UE i Bh(df 2Ehe= ?e@ﬁébe7 15-7.24
(ot AHhed8 10V adm Xw ure-80k Htetrahydrofuran (5 m) ,

R Qgééé‘qum Q%Qﬁ)m )ltzﬁ nld2> zﬁ;éé(é‘l@ mvvergg@aﬂ%g%’) 2544, 2672,

successi vel'y
%@@ﬁas%?%ﬁncmdﬁhydrogenphosphate (3.4 g, 25 mmol), and

vaadi 55 byRachEeni t9,( 2,7, Qr 30 mol) with stlrrlng,
and the resultlng m xt ure mas “stirred at room

tenperature for 2 hours. After stirring, the reaction.
(Toxyure was poured into water (20 m) and extracted

Qﬂth et her . Subse%yentl
(4-Ethyl-5-{5-[4-(2 luorophenoxy)phenyl] -1,2,4-oxadiazol-3-yl}~-

2-thienyl)methanol

To a solution of
5—({[t—butyl(dimethyl)silyl]oxy}methyl)—3—ethyl—N’—hydroxythioph
ene-2-carboximidamide (0.16 g, 0.50 mmol) that was obtained in
Example 10 (10d) and 4-(2-fluorophenoxy)benzoic acid (0.13 g, 0.55
mmol) that was obtained in Example 10 (10e) in dichloromethane (1.5
ml) was added dicyclohexylcarbodiimide (0.11 g, 0.55 mmol) with
stirring, and the resulting mixture was stirred at room temperature
for 30 minutes. After stirring, hexane (2 ml) was added to the |
reactionndxture,andinsolublematerialswereremovadbyfiltration,

and the filtrate obtained was evaporated in vacuo. Subsequently,



to the aqueous | ayer was added a 1M aqueous sodi um
hydr oxi de solution (20 m), and the resulting aqueous
| ayer was acidified with a 1Qlyy aqueous hydrochloric
“acid solution (2 mM) and extracted again with ether.
The extract was washed with a saturated aqueous

sol uti on of sodiumchloride and dried over magnesi um

%glg Afntg%gﬂltratclion the filtrate was
svaporat 8¢l REVALUGST LN PEFAITHE 1P § eratuRpetntrn (2.10) was
g}idq:qh s lyDek dscolfutﬁino/maSta:Muh:glﬁrﬁzy&hQﬁd |fm§o§£ﬁé Cin

4 6. 98
6}%}% B£yxg](§ 9% E/H% o mmzf@ w1§%os7t1( drlngHangl_téleGresultlng .
m;tuneRws,sesumad( KBr)30°c ¥3661 HARO, A cL498ng 1P4oom

54 2884, . 2990 cm 1. Mass Spectrum
%%ﬁ}%ra% re, ffva_c)'tlo(nlﬁﬂzture was poured 1ntF<)> watgr (10 m1) and

et F dheld- 51*{15 -Jthel2- fqrnwtreﬁplaeao&é)spbae}dé%i vhi ty ?a QXadifeq

n an solution O
é&ﬁ%s\’%ut y rJafe CJ ne}r y0|r §§ c? d)oxseretﬁmeswumtﬂ.@fate
RIS ﬁibmtlene @ecﬁrmmmm@d&téﬁ 1@1. veQ:tﬁ;Q &t he crude

" . 10d
bﬂ?az %Eg?% glggy) Ee 70l C aC| % eéi wﬁs%urﬁﬁ%ﬁfj)by

ErEAmaAtRg TR A PR sph:.@(gnm@olmm(li@e))g &Mmixed solvent of ethyl
dteddter Qﬂ'@tl{@ﬂ%e( 1-357 trg )5 Wsa§%% e%%ent tlo) aff?ﬁd the title

di cycl ohexyl car bodi i mi de (0 g,
SPTRFIRAG (0 b 99 hin rreydip L rRf ﬁ19x% e awali ¢ iaryetahline solid.

oy Wmeﬁat we whel i) Wibgh: AALILSULT609.6 1a), 3.0
ex ﬁ%;ga to the reactlon m Xt ur e, d
?lso b tﬂé?rafs%ve(rse FEhoVed by st i 1 rat’i- O, (d,ari?di, J=8.6
Hhe fi.l7ratxs qlmt, auped s\as qmap@m,atﬁcd; ighyyacuo. :

ent | i on of the resi due

obtt%%%g M?Br F@/%ﬂ?ofajl??% %19711) 1604s 33fled e 1.0 M

‘&%ﬁSUtSiPeﬁt{#m t(é“E\Bé)but/yl affdni (mehH I uori de in
tetrahydrofuran (0.75 m, 0.75 nmol) wth stlrrlng,

and the resultlng mxture was stirred at 60C for 1
AR . MaFhet cooling to room tenperature, the reaction

mp<<t4ureehy\ﬂssmur[@d(zmlql Wab8EnS d L |
wh E er. The extract OWag m%sgﬁggﬂe}?ﬁpal Sé:l?lu ra aZOl 3y
aqued

seRWDRSEBN L bR 2o dinhr enfaricie lake dri ed over .
nmag s unm@ejlpfraﬁect & tife friklé addrPbuntinGal |4 Jt@l8i YOS 1y

gyn%%(:%&ge(%hlenrevaaé 1oh sa;{]nglltar}etgrthgte: mentioned in Example 1 (1f)
using
(4—ethy1—5—{5—[4—(2—fluorophenoxy)phenyl]—1,2,4—oxadiazol—3—yl}—
2-thienyl)methanol (0.17 g, 0.43 mmol) that was obtained in Example
10 (10f), carbon tetrabromide (0.17 g, 0.51 mmol), triphenylphosphine
(0.13 g, 0.51 mmol), methyl 3—azetidinecarboxylate hydrochloride
(0.10 g, 0.65 mmol), N,N-diisopropylethylamine (0.23 mL, 1.3 mmol).
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography using a mixed solvent of ethyl acetate
and hexane (5:5) to afford the title compound (0.19 g) in a yield
of 90 % as a white crystalline solid.

'HNMR Spectrum (500 MHz, CDCl;) & ppm: 1.28 (t, 3H, J=7.8 Hz), 3.03
(q, 2H, J=7.8 Hz), 3.32-3.40 (m, 4H), 3.60-3.66 (m, 1H), 3.72 (s,



product of the title conpound thus obtai ned was
purified by chromatography on a silica gel columm
using a m xed . solvent of ethyl> acetate and hexane
(3:7 to 5:5) as the eluent to afford the title
compound (0.18 g) in a yield of 89 %as a white
crystalline solid HNNR Spectrun1(400 WMHz, CDCl3) S

94(1 3,05 (d, He
338833]% 2H)6 5558%(5 LR 2R g* %’H JT3886"’2>HZ;7 17-7.25
(T, 17IH)7L 2651(3m d4HpH, 81< ZBSB(EI,Z) 2H, J 8.6 Hz) | R Spectrum
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(Example 11) .
1—({5—[5—(3—Fluoro—4—phenoxyphenyl)—1,2,4—oxadiazol-3—yl]—4—meth
yl-2-thienyl}methyl)azetidine-3-carboxylic acid

(11a) t—Butyl(dimethyl)[(4—methyl—2—thienyl)methoxy]silane
To a solution of 2-hydroxymethyl-4-methylthiophene (1.8 g, 14

mmol) (reference literature: J. Heterocycl. Chem., vol. 19, 1125



The title conpound (77 ng) was synthesized in a yield
of 39 % as a white crystalline solid by conducting
the reaction simlar to thatsgpentioned in Exanple 1
(1'g) using nethyl

1-[ (4- ethyl 5-{5-[4-(2-fluorophenoxy) phenyl]-1, 2, 4- oxa
di azol -

h I tidi arboxylate (0.19 g,
gl Saessamlse (040 8,
it Hagsmadger d}qb@@yﬁrdnwmlauéyl(&mdfgdemﬁ@ OLY ,mmol) with

d ] cid 17
3@:‘.351*1 facilll% Q:)ﬁ@ I}éslu’ltgsgg‘lé%%% Wf??g R,gé(a anmb ature

gggé POPI‘S 3pftee i rpng, @leogeéqtlorQH;Lx‘dlﬁe 4ablzpoured into
Wa ek ((ED”rr[lt) e&nd %k'tra]ct%cﬁwﬂ.zﬂ ’eti?le;.)’7 (Ttl'xs}_ﬁHt’ra‘ézggas wag.}’led with

il—ﬁatur?(tig ?%ueozxﬁ sg].vgt:gm quf) socp% cpl@31Q¢nan¢H)dr18dlﬁver
fahnedium) 591 fatdz) . Aﬁﬂ%rsﬁﬁﬁtfé‘ﬁc(thBrt})e é—ji‘;lit%ftéA'QXS evé'\é)orated
%l?% 1659 413 Cg%larodhlﬂt of l%%g glutr?e( compound thus obtained
Hag psrﬁ.sugdabgl cﬂm*amactophmthybnherﬁﬂl)mi 14c92<@1q{ gé%?% mixed
%c%:]?vde‘}itng); hitBX/l % thi e%lgm hKF ﬁz%l ne19) Caasr tgt)a( eluent to
qf%p@wt@ﬂhwmp@&ndﬂm)ﬂ gp- mhaemél)irmﬁ haxylasi b ourless
Jpl}apiglj{;&t on of 2-hydroxymet hyl - 4- et hyl t hi ophene _
14 mmol) (reference literature: J.

f"érgQ%RﬂrUmCﬁé MHze| CDALY) 310%n:14310( (B8BH) , ahdd3 (s, 9H),
2 ixaeol enf,1.£6d, (38 smol k. b N N-dijmeghyl for

mazp eull O @ ey Ca 72 Nora y|t6 oA Fgg‘]’(z 3

](gl,%sf§ ) WD E449) 497 7andl $de 1286ul 14641g omi Xt ur e

MmspEttﬂdna(tEIrmezt -epper atwwg ) for 2 hours. After
stirring, the reaction m xture mas poured into water
(20 M) and extracted with ether. The extract was
(Weldhed with a saturated aqueous solution of sodium

5?111{%'-%&&1(% eltﬁngPé’le_Lr 1]”@ n‘?g’érlﬂor 2 L%géf}ﬂt@;eggen%rgd-carb

tration tra eva
P depvide product of the t|t| e corrpound thus obt ai ned

was el thhged g}sedghgogptt@gr 2RRYe O
u3| nml a mxed solvent of et %y 9% eta was I’?é)%gﬁézed by
%tf-{«_\,g fhfg)eaggl?lhél@{.{%f:ott@at mentloned in Example 10 (10b)

u51ngt butyl (dimethyl) [ (4-methyl-2- -thienyl)methoxylsilane (2.5q,
10 mmol) that was obtained in Example 11 (l1la), 1.6 M solution of
n-butyllithiuminhexane (7.8 mL, 12 mmol) r andN,N-dimethyl formamide
(1.6 mL, 21 mmol). Subsequently, the crude product of the title -
compound thus obtained was purified by chromatography on a silica
gel column using a mixed solvent of ethyl acetate and hexane (0:10
to 5:95) as the eluent to afford the title compound (2.5 g) in a yield
of 89 % as a pale yellowish oily product.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.12 (s, 6H), 0.94 (s, 9H),
2.52 (s, 3H); 4.85 (s, 2H), 6.78 (s, 1H), 9.98 (s, 1H).

IR Spectrum (liquid film): 1092, 1363, 1393, 1472, 1661 cm™!
Mass Spectrum (FAB') m/z: 271 ( (M+H)*).



rd the title conmpound (2.5:g) in a.yield of 74 %
gfsfg col ourl ess oi IWS product. 1HNMR Spectrum (400
MHz, CDCl13) S ppm 0.10 (s, 64 0.93 (s, 9H), 2. 2I2R
(s, 3H), 4.81 (s, 2H), 6.72 (s, 1H), 6.78 (s, 1H).
Spectrum (liquid film: 1077, 1130, 1256, 1464 cm 1.
Mass Spectrum (El+) mfz: 242 ((MH) +) (11b) 't hi onh
S6Eht - Butyl (di methyl)silyl]oxy)nethyl)-3-nethylthi Iop
ene-2-carb oxal dehyde The crude product of the title
Corfp SLTRI M déget s sda o L by x ycaeehiat)i-3gmb F8ASHhORe-2-carb
@nfAktkafe to that nmentioned in Exanple 10 (10b) ‘using
t-butyl (dimethyl) [ (4-nethyl-2-thienyl) methoxy]
si | anB® (ZWlegprodectnmfl Fhehat thascatoanaesas syRAERL foq by

i 1 34 L oh -butyl | i thium.in hexane
;?ngﬁiﬁ)nfzﬂhnﬁélé%éﬁaﬁéﬁl&ﬁ- di ﬁgt ﬁ:ifmoernr?ﬁﬁpa‘é 1nExagoge 10 (10c)

T 1ol ). Subsequently, the crude product of the title

. : i f.i by chr.o ogr aphy
Conpounyiue oS vas, BIAIIG DL (U STISOLERNY .o
Sealuslyds [P h%ﬁan%-?( gm2d) thAGwes ok inke el Beatplod 11 (11b),
by @ooxy taménti hiydrcecanpevas (2.4 §) 1M nﬁ&}ﬁ!'ée'g{ie({f y %x@gﬁe (2.6
A aléé% el | ow sh 8;'?4 )E}[loduct._ 'lHNd .2beC ruloz o> 1

e, CBEPY]” 6 i ko oty T epypods Lok (2 OHp, 10.821).
'?S?S%:H)e,nterIS&h_(eSCrl.&l@ PrBTgﬁg‘; (ﬁiglééé%'liggé%"ﬁ%& %@g&cﬁ)tained
S L R0 1005, 1000 T2, T
-faﬁxsntSQ({qqhyBuQgﬂﬂ?ﬁenenﬁyﬁéﬁﬂdeyk@£HO to 5:95) as the eluent to

£ 31 i ene= 2-car onitrile The _
ég%ﬁ? %o%h%lté%%@#téﬁt %Ito':geé])c onpothid As! W heReRaAedyahiowish

CHRAEEPPRGt t he reaction sinilar to that nentioned in
y i Ktoputyl |, -
ﬁgmfﬁ&sﬁﬂgf?%yﬁggﬁﬁ (){ 5. Frgrblhyq'tll%l 6ﬁh.e6rfg-'2§)c%? b(s, 9H),
oXaﬁghyIﬂ%) ( 2%/@39,(59.22”) )71t Kat WHs obtai ned in
- Exgpplerdt (Whh)d £hyelr-oxyloai neshydragh! 9{;»@,8 2,
WhsslQ 1 L tw/lqn‘gg_QZMP L, 18 mmol), an
d'iscycf)gggxgﬁ & Bsdi I'ffi*d %2. Mg 10 mol).

(11d)

5—({[t—ButYl(dimethyl)silyl]oxy}methyl)—N’—hydroxy—3—methylthiop
hene-2-carboximidamide

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 1 (1d)
using .
5—({[t~butyl(dimethyl)silyl]oxy}methyl)—3—methylthiophene—Z-carb
onitrile (2.5 g, 9.2 mmol) that was obtained in_Example 11 (1llc) and
a 40 % aqueous solution of hydroxylamine (20 mL). Subsequently, the
crude product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyi
acetate and hexane (0:10 to 5:95) as the eluent to afford the title
compound (1.4 g) in a yield of 52 % as a white crystalline solid.
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.10 (s, 6H), 0.93 (s, 9H),
2.35 (s, 3H), 4.79 (s, 4H), 6.68 (s, 1H), 7.16 (br, 1H).



Subsequently, the crude product of the title conpound
t hus obtained was purified by chronmatography on a
silica gel columm using a-m xed solvent of ethyl
acetate and hexane (0:10 to 5:95) as - the eluent to
afford the title conpound (2.5 g) in a yield of 100 %
as a pale yell ow sh oin'product 1HNMR Spectrum (400

11 ., 93 2.39
eonggeen) (B PR sl 165y (1155 Riagackiim
vPFaLﬁnfcfcmrr)WABJzogaz 1360, ( (M288) .2120, 2214 cm.
Mass Spectrum (FAB+) mlz: 268 ((MrH)*), (lid)

{[t-Butyl (dimethyl)silyl]oxy}methyl)-N -hydroxy-3-m
éH('I 1 thiFdpor ereArehenesyberdaticdamide The crude product

of thee tdikhe copeenad (wes SypLbe b conduct i .
the reaction simlar o ttht nen%%%galgedé& P'éeng of 33 %
- Higv hitg figrstalline solid by conducting a reaction similar to that

ﬁer(t{a[dnebuirwa@emﬁﬁé hy xﬁoé)yusgxamuag;iuﬁm%%% LS8R (0. 71
car on|tr|Ie 2.
ta| ng'ﬂc’f)n’ BPSRBE e 9L“1 6(910? Qrpgoly, 4:9)0%Sasqueoqsrbonate (1.4

gmm mon1pf hydrayyhamnene2Q2 14 )nr, SuBsgayent gQﬁm

}w;% g Q%AJgstp %ft th 6tgltl e conpound f hus obta| 3

g ) Paptfy "BR1A Snd sadije hygpomprite (1.3
%sﬂr‘ilgmaom xed soI vent of ethyl acetate and hexane
0. 5) e t to afford the title

B oo a5 S EbUEY' 51 BeB! of1e5 Yempite 902 e,
tr8fstalli e 88t o719 HNNHrSpaevmmzoz}ow Mzq, cm;aj)=754 Hz),
Y (8, H@,( z) 0-PFol

i 6. B8 7 ot P o et 1879058 (R apetRans e,

14BHE) - 1255 1651 3277 3353, 3455 cm 1. Mass

Ipeptetian RABY) Mizy2 5301 Ghi e

' %JI uor,o- 4- phe)noxybenzm cf(g/lglmﬂrug %Gegzc’ozsg%c?mf » 12983,
WS synthesized in a yield of 93 % as a V\,hlte

Marspstpedtinen galt)d e :copplugi*h ng a reaction simlar to

that nmentioned in Exanple 10 (10e) using

3, 4-di fl uor obenzal dehyde (0.71 g, 5.0 mml), phenol

((1(}f56 g, 6.0 mol), potassium carbonate (1.4 g, 10

vt seonenos sren HpFREeRf BNz s fxa%hao?osloﬁ"&ﬁf—si—%@thyl—
Hyp 68ﬁ¥g’ﬂett§‘a(‘913
The crude product of the title compound was synthesized by
~conducting the reaction similar to that mentioned in Example 10 (10f)
using
5= ({[t-butyl (dimethyl) silyl]loxy}methyl)-N’ —hydroxy-3-methylthiop
hene-2-carboximidamide (0.18 g, 0.60 mmol) that was obtained in
Example 11 (11d), 3—fluoro-—4—phenoxy benzoic acid (0.15 g, 0.66mmol)
that was obtained in Example 11 (1le) » dicyclohexylcarbodiimide (0.14
g, 0.66 mmol), and 1.0 M solution of tetrabutylammonium fluoride in
tetrahydrofuran (0.90mL, 0.90 mmol) . Subsequently, the crude product
of the title compound thus obtained was purified by chromatography
on a silica gel column using a mixed solvent of ethyl acetate and
hexane (1:1) as the eluent to afford the title compound (0.21 g) in

a yield of 93 % as a white crystalline solid.



g, 14 mmol). 1HNWVR Spectrum (400 MHz, CDC13) S ppm
6.96 (t, 1H, J=8.2 Hz)), 7.04-7.07 (m 2H), 7.19 (t,
1H, J=7.4 Hz), 7.37 (d, 1H, 74&..4 Hz), 7.39 (d, 1H,
J=7.4 Hz), 7.80-7.83 (m 1H), 7.89 (dd, 1H, J=11.0 Hz,
2.0 Hz). IR Spectrum (KBr): 1025, 1275, 1444, 1492,
1692, 2596, 2673, 2983, 3065 cm 1. Mass Spectrum
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5 (Sb[ettb«uﬁ yix(pat) et hwd ) Qigky ) | 03y} mats%' ) 1!5\56 hé‘%g%ﬁ%‘fcmﬂ.

yg gene 2- car boxi m dam ‘'de
ek SR AP e eaatpl @PFL Y114}
3-fluoro-4-phenoxy benzoic acid (0.15 g, 0.66 nmol)

btai ned in Exanple 11 (11le),
QH?BC @%ylcarbod||n1de (0.14 g, 0.66 nmmol) , and
i <05M%01iﬁfl@nrofﬂretemabupryémymm tzrmtbmllafi%ﬂa Yl] 4-meth

ebr UG . Subsequent
)?'Z gﬁ%ﬁﬁ?i}% H¥£)az ngLhetlt(f @5 8bhd t hus obtalned

was Tber (55 3} Piypdedt crfattbgr aphye ampausd| LA sgakhe sl tem by
ddﬁﬁﬁgtﬂud’ntxgdre%@t\igﬂt51% dA tﬁggtmetnl 1%g%%gﬁﬁﬂq)lezi (1£)

(1:1) as the eluent to af
"Pn a yield of 93 %as a white crystalline solid.

(5465- a}#ﬁmaoSae@LﬁﬂgHo&QQQeA¢¥])53%§E3$X§H§H¥Eh)§ =90 {fometny1-

%’_%één]ﬁ]l}f\ec:&?ngﬁb(o ?12}2 E)t55 molj —t;ha4: V-E§ ObTaiRed (in, Example

125{ 11376 c@rbiap te?r&rdnddie (bH221510 §6€H§m !:-(%)\h §1811%sph1ne
ectrum r

(%4378 C}lg_/?% %‘%?)JO),' ﬁ%g,}'?é%g&e%gé?ggﬁaoxyl%gs ydrochloride

(§pé%t?¢uﬁ @ﬁABH?lkﬂ;@ndBBBN(QﬂWHdpfbpy(étm91awhhbyto 30 mL, 1.7

m%oi{S idisééuéﬁéﬁy'Otﬁep£¥ﬂH%X%QQSQ¥{)oflm%e4fléﬁ%923ﬁ82und thus

él En%q]y%ﬁyp}*@m» abeanatiogeaghy asbhog plrsitzed solvent of ethyl
acetate and hexane (5:5) to afford the title compound (0:23 g) in
a yield of 86 % as a colourless oily product.

'HNMR Spectrum (500 MHz, CDCls) & ppm: 2.56 (s, 3H), 3.30-3.39 (m,
+4H), 3.58-3.64 (m, 1H), 3.71 (s, 3H), 3.76 (s, 2H), 7.02-7.08 (m,
3H), 7.19 (t, 1H, J=7.4 Hz), 7.38 (t, 2H, J=7.4 Hz), 7.85-7.89 (m,
1H), 7.97 (dd, 1H, J=2.0 Hz, 10.5 Hz).

IR Spectrum (liquid film): 1489, 1514, 1562, 1590, 1621, 1737 cm™.
Mass Spectrum (FAB') m/z: 480 ((M+H)*).

(11h)
1—({5—[5—(3—Fluoro—4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—4—meth
yl—2—thienyl}methyl)azetidine—3—carboxylic acid

The title compound (0.17 g) was synthesized in a yield of 74 &
as a white crystalline solid by conducting the reaction similar to

that mentioned in Example 2 (2e) using methyl



The crude product of the title conpound was

synt hesi zed by conducting the reaction simlar to
that nentioned in Exanple 1.{4%) using
{5-[5-(3-.fluoro-4-phenoxyphenyl]-1, 2, 4- oxadi azol - 3-yl
)-4-nethyl- 2-thienyl} nethanol (0.21 g, 0.55 mol)
that was obtained in Exanple 11 (lIf), carbon

d 2 6 t h h hi
{ o Ty kot e R D) B A ] -4 -mech

H&‘&@HFBHH@th&@)i%e‘gldJ@le&Q raDbdxylamd (0.23 g, 0.48 mmol)
Dhat dlas S8RE oY e kaaph o4 1(

f {jsequent ly, t hen%r ﬁdegquogbﬁ%)’ n% ‘i‘?]%““i?ﬂrg x)ldﬁﬁrbolﬁlr?&ydrate
‘ﬁ £9/opt bRy ) §D%Lﬁ¢qqlé‘daﬁydchﬁ%nﬁbogrhpmolm.l ng a

miNne dssed trent (960 edHzy| cpagst @t%)r@'nq @@XPQ%Q? 5) §ogéa G2 (m,

Afford the Litl
grcz’)f“ ‘ET Ié%‘eoﬁcﬂogpggéﬁju{fv 2fP4N|\7R0§pé@t r?d*m (15@08 M, 7.15

GDClB) F=ErHZ 2, 5761(93; Sl(ﬁ)cm 2236) 37?4% gm 22104&7 8 Hz), 7.94
S
édog”*/ gs (zmﬂzj’ g’% s ?LP Fﬂlﬂ?‘za Hz), 7.38 (t,

IR Spg=Trvm HARY) 7. 517, 83840m 15dH) 1575971 96dg, 1364, 16290 3404

&g 10.5 Hz). IR Spectrum (liquid film : 1489, 1514
1562, 1590, 1621, 1737 cm 1. Mass Spectrum(FAB+)

MAss SBEOtYUMMERB)) myzh) 466 ((M+H)').

1- ({5- [ 5- ( 3- Fl uor o- 4- phenoxyphenyl ) - 1, 2, 4- oxadi azol -

é&% 4-meth yl-2-thienyl}nethyl)azetidi ne- 3- car boxyl | c
i*gP¥Rel4) t1 e conpound (0.17 g) was synthesized in a

M(e(|4dMeEh3714-5°/0[5a$4apw$Hch§rpﬁEM§I)alﬂ '2”% éQzLéldaJ&‘fi 1}-2-thie
%éyg)ga(t he reaction simlar to hat nenti oneﬁ |

258 AUBS Ty SREERYY Lia 7acia
1- ({5-[5-(3-fluoro-4-phenoxyphenyl)-1, 2, 4- oxadi azol - 3-

yI]-CA)- nmet h

e yl)met hyl ) azeti di ne- 3-car boxyl ate (0.23 g,

8 ¢.hat was obtained in Exanple 11 (11g),
lithium hygy gXi de nmonohydrate (46 ng, 1.1 mmol), and
acetic acid (\60 pL, 1.1 mmol). ' HNMR Spectrum (400
MHz, CD30D) m 2fls, 3H), 3.50-3.62 (m 1H),
4.22-4.33 (m N4 58 (s, 2H), 7.09 (d, 2H, J=7.8

, 7.15 (t, 1H, J=8.6 Hz), 7.19-7.24 (m 2H), 7.42
t, 2H, J=7.8 Hz), 7.94 (d, 1H, J=8.2 Hz), 8.02 (d,
(142)J=11.0 Hz). IR Spectrum (KBr): 1272, 1340, 1507,

(h5kern bl (5129 1pnelpndfl0f) -1, 2, 4-oxadiazo1-3-y1]-2-thienyl
}methanol

To a solution of 4-phenoxybenzoic acid (0.14 g, 0.63 mmol) in
.a mixt;ure' of acetonitrile (4ml) and tetrahydrofuran (2 ml) were added
successively l-hydroxybenzotriazole (89 mg, 0.66 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.13
g, 0.66 mmol) and
5-({[t-butyl (dimethyl)silyl] oxylmethyl)-N’ —hydroxy¥3—methylthiop
hene-2-carboximidamide (0.18 g, 0.60 mmol) that was obtained in
Example 11 (11d) with stirring, and the resulting mixture was stirred
at 50°C for 30 minutes. After stirring, water (5 ml) was added to

" the reactionmixture to quench the reaction, and the resultingmixture



cml . Mass Spectrum (FAB+) niz: 466 ((MrH)+). (Exanple
12 .

o 1- %{4- Met hyl - 5- [ 5- (4- phenoxyphenyl ) - 1, 2, 4- oxadi azol -
yl]-2-thie nyl}nmethyl)azetidine-3-carboxylic acid
OO0 NIS', ~CO2H N N (12a) _

{4- Met hyl - 5-[ 5- (4- phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-yl ]

was tJHt@:rélélted}vﬂecthh%QRg T ceacéfnsc%l Ut'll n,%%?f):t VH’;IS gashed

4- phenoxybenzoi ¢ aci
P xE&ise VELY akidthodi- AN h)éd’(QFf#IOXlan‘dCICBt raa kg thiof terda A g @ous

5b ) utiInes skt dim ﬁbé(ﬁl)é/na]teh&ﬁg{é)éé{?ﬁ oetdra{ auze%lug solution
9 66 mol et hyl - 3- (3 nop
%gﬁyﬂ?%maw%a@ qﬁ%&fimro?qca@m(@llmteg z@t@@ firiicption,

anel filtrate was evaporated in vacuo Subsequenthl to a folutlon
5= (f,[.t - but yl (di methyl)silyl] é(&gnethyn ydr 6%
2t Y% AESP u%é’ﬁéak“ ArigoXeht el s uren 185 il )oves amrbeld) al.0
¥ heatl utdion obit alenedbiity 1 dnxARLE ﬂiho&haé)1ﬂwééir§B¥aféfHLan (1.2
stirred ~at 50C tor 30

d.t ul t m xture S . . .
Iﬁlnfnult Igsmrl zf%t erjcst P AgY v%iladef:h‘f 59 LhAS Rddegettrs stirred
di'héO?CE&ﬁleOlﬁbLmth UK £c 10 SLENGHR, the reactign h T Jh)?tFH:et vtr‘?s poured -

ture 148 was extracted Wt
b%teot a?éng'l‘?gx’gﬁ)t FRTISRE RS H@é‘:%%@é@s@v@%ﬂtﬂﬁtwth ether.

Thel Mxhydeochlsovasharwilth aa saturat agdue0yS01805 Y 1 M sodium
SQdi, UQ%chglro encarbonate and_a saturated aqueous

so]I ution of sodi ant chOr i Be SAhA i M /et idbBa RN, the
Eltfrate wanf t—'eapdnaltiedain &Iag:uo,‘t hedfiHd &atde W?Sduct of tfhe title
t ent to a solution
3ol ofd iasg, SPRBLEN] by L &SN ol
%Rﬂd@@lamq tosmm gohinschsobietetatabubyl auEaiy Mid HRxade (1:3

id 1t @ﬁ %@W Qfl}gr&nt(g %f%orgdthejtl%le c é\)pouFdh((?étl:Qggg)l 2’9 a yield

and the resulting m xture was 5
HolPs® A% tr hslttFrFWﬁfaltlﬁéer%%th on m xture was poured

1IHNME swoe&uﬁZOwuﬂ ¥uk O apeanchs bhe: reast ivn %@1‘)* 2439 {50 3,
Sg E ethe%]I The extract was wash
satu t & aéu 6 )Ut dﬁaéﬁ 28di Iif - 8Hz),7 10 (d, 2H J=8.3
Hz), 7. 22 (t, 1H, J=7.1 Hz), 7.42 (t, 2H, J=7.8 Hz), 8.14 (d, 2H,
J=8.3 Hz). '
IR Spectrum (KBr): 1249, 1341, 1489, 1514, 1588, 1612, 3279, 3393
-1

cm .

Mass Spectrum (FAB*) m/z: 365 ((M+H)').

(12b) Methyl
1—({4—methyl—5—[5—(4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—2—thie
nyl}methyl)azetidine-3-carboxylate

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 1 (1f)
using .
{4—methyl—5—[5—(4—phenoxyphenyl)—l,2,4—oxadiazol—3—yl]—2—thienyl
}methanol (0.19 g, 0.51 mmol) that was obtained in Example 12 (12a),
carbon tetrabromide (0.22 g, 0.66 mmol), triphenylphosphine (0.17
g, 0.66 mmol), methyl 3—azetidine¢arboxylate hydrochloride (0.12 g,



chloride and dried over sodiumsulfate. After
filtration, the filtrate was evaporated in vacuo, and
the crude product of the titlhgg conpound thus obtained
was purified by chromatography on a silica gel colum
using a m xed sol vent of ethyl acetate and hexane (1:3
to 1:2) as the eluent to afford the title conpound

0 f 86 % whi t tall
O R Gl S e RO WA Py BT 6 Fmid B ol
Shbsedudntly, 591e( s::u&l'l)),rodéctSBf(ﬂie 2&&1&:0%%0(&1 t%lh%’oé:é:alned

a (i Hz 7.10 (d,, 2H J=8
(Zl Q%Lﬂ qf gg’j}'bf ﬁg O)Z?i’aF s\]Ll71cg g_EI) cogm]!q u(sdng a mixed
p,lvery-,_gfgemgl athspeoandJm&KBé)cz :8349s d34L1udAB%o afford

i 8 om 3 °S !
%ﬁiéb_l_)tl%g E;O% ﬁ/ﬁ-%‘?-lg)) §§(alél%)el%/e?%sss gseca ;g_{ne yellowish

Tlf¥4“ﬁ€Pﬁ9l-5 [5 (4- phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-
2 ad | t 3-cacboxylate _Th
AR R R R e AR MR S WL

§rude product of the t|t e'co
BhdoietPid: $he™redBli oh 72 kit a¥H)to 3t Adt (:menm enedsd s, 1u),

_Exta’mal ealm(lﬁ;}l) UsidW (¢, 1H, J=
é % 534 phenoxyphenyl) - 1'% 147683l 2 8t SI54-P B2
|én B I ethERbt (0.19 g, 0.51 nmol) that was

- lets@ienedum nkBxaepl ¥e6l 216421242, CAIH0ON 1, hem
fgxf%m , 0.66 mmol), trlphenylphosphlne ?% ?glg f%% 1613,
et hyl 3-azetidi necarboxyl ate hydrochlorlde

rﬂ@SSlngctmg (FOB7Y/ mvreol ¥e2andi+H) ) .

- N, N-di i sopropyl et hyl am ne (O.27-nL, 1.5 mol).
Subsequently, the crude product of the title conpound

Y obtained was purified by chromatography on a

e T v g T LRI
qyy)pgtg¥&ﬁﬁﬁﬁﬁddege2 Proenydigiadigl of 85 % as a pal e

-yel ITowi shr1e0ichypphilUot, 16WNNBsSPﬁ%He%?‘zQéO%_DWie1d of 85 %
PRS0 l Ly Giharas (8 akliorsoan o
{hat tehtioned QR- Exddpllem3 458) usidd fbthgH J=7.1 Hz),

1L (4% &léth}a -5 ‘%577(&— e)n’oxyphenyl(d 2H4 gxgdlggzlc_)%)3 -yl]-2-thie
nyl}lmethyl)azetidine- 3-carboxylate (0.20 g, 0.42 mmol) that was
obtained in Example 12 (12b) and a 1 N aqueous solution of sodium
hydroxide (1.3 mL, 1.3 mmol). '

'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 2.61 (s, 3H), 3.77-3.86 (m,
1H), 4.34-4.44 (m, 2H), 4.50-4.58 (m, 2H), 4.67 (s, 2H), 7.15 (d,
4H, J=8.6 Hz), 7.21-7.26 (m, 1H), 7.26 (s, 1H), 7.45 (t, 2H, J=7.8
Hz), 8.18 (d, 2H, J=9.0 Hz).

IR Spectrum (KBr): 1244, 1336, 1488, 1593, 1612, 3429 cm™.

Mass Spectrum (FAB*) m/z: 448 ((M+H)*).

(Example 13)

1-{{4-Ethyl-5-[5- (4-phenoxyphenyl)-1, 2, 4-oxadiazol-3-yl]-2-thien
yl}methyl)azetidine—3—carboxylic acid



I R Spectrum (KBr): 1166, 1201, 1242, 1341, 1488, 1516,
1592, 1613, 1732 cm1l. Mass Spectrum(FAB+) mz: 462

((MtH) +) . (12c)

1- ({4- Met hyl -5-[5-(4- phenoxyphenyl) 1, 2, 4- oxadi azol - 3-
yl]-2-thie nyl}nmethyl)azetidine-3- carboxyllc acid The
title conpound (0.16 g) was synthesized in a yield of
85 % as a white crystalline solid by conducting the

OI imlar to that nentioned in Exanple 3 (3e)
SIIZ Lo Lo,

1- ({4- et hy} - 8- [ 5- (4- phenoxyphenyl ) - 1, 2, 4- oxadi azoI 3-
yl]-2-thie | } et hyl ) azeti di ne- 3-car boxyl ate (0. 20
g, 0.42 | )/That Odbt ai ned in Exanple 12 (12b)
and a 1 N aqu ¥eol ution of sodium hydroxide (1.3

m., 1.3 mol). 1HNMR Spectrum (400 MHz, CD3CO2D) 6

ppm 2. 61 (s, 3H), 3.77-3.86 (m 1H), 4.34-4.44 (m
P¥a) 4.50-4.58 (m 2H), 4.67 (s, 2H), 7.15 (d, 4H,

ST o FfeRelortth -3 28 itk S Stmienn)

rEGFGEE’I"=‘)“‘~"11244 1336, 1488, 1593 1612 3429 cm 1. Mass

S e O (o] m
Pear EFE&F@ +1% d'ﬁf(cﬁ pﬁgﬁloeg(&pwﬁg%y%a) élﬁ%n.e%?(asd‘f@‘&“é% by

‘F‘]“d{fcltﬁ?%r‘?hew%ar%tlﬁylsmzé@r dilon@as‘—ln%mb@myhum BecaAnb 1E51R (12a)
ﬁBLnQOM ﬁhénoﬂ?beNzgﬁc(XZQd M. ﬁis )

]2%, % niCi'Fe‘EL hen phen % glg(ladl ‘azol - 3-yl ] -
W? “@ruebr“@‘tﬂ}dt of the title
compelind- v\msjmmhpeahﬁﬁiﬂ:rbpym@&]ﬂ&tﬁﬂlﬁgd& I?m%dﬁ:@@ﬁiézoﬂﬂe (0.11
g~3| g | grm}lol)t,hat nmentioned in Exanple 12 |
- {[t—butyl(dlmethyl)51lyl]oxy}methyl)—3—ethyl—N’—hyd:oxythidph
ene-2-carboximidamide (0.16 g, 0.50 mmol) that was obtained in
Example 10 (10d), and 1.0M solution_of tetrabutyiammoniumfluoride
~ in tetrahydrofuran (1.0 mL, 1.0 mmol) . Subsequently, the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel cblumn using a mixed solvent of ethyl
acetate and hexane (1 : 3) as the eluent to afford the title compound
(0.17 g) in a yield of 89 % as a pale yellowish crystalline solid.
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.29 (t, 3H, J=7.4 Hz), 1.88
(t, 1H, J=5.9 Hz), 3.05 (q, 2H, J=7.4 Hz), 4.83 (d, 2H, J=5.9 Hz),
6.96 (s, 1H), 7.04-7.10 (m, 4H), 7.20 (t, 1H, J=7.4 Hz), 7.39 (t,
2H, J=7.4 Hz), 8.12 (d, 2H, J=9.0 Hz).
IR Spectrum (KBr): 1248, 1353, 1490, 1496, 1515, 1588, 1612, 3356
cm™.

Mass Spectrum (FAB") m/z: 379 ((M+H)*).

(13b) Methyl
—({4—ethyl—5—[5—(4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—2—thien
yl}lmethyl)azetidine-3-carboxylate

The crude product of the title compound was synthesized by



usi ng 4- phenoxybenzoic acid (0.12 g, 0.53 nmmol),

1- hydr oxybenzotriazole (74 ng, 0.55 mmol),

1- et hyl -3- (3-di met hyl am nopr ogyl ) car bodi i m de

hydrochl oride (0.11 g, "0.55 mmol), '

5-({[t-Dbutyl (di nethyl)silyl]oxy)methyl)-3-ethyl-N -hyd
roxythioph ene- 2- carboxinidanide (0.16 g, 0.50 mmol)

é talneojc_bl Ie 1qﬁ 10d),. and 1.0 M

Ut ongo Otnyfla GRfiNGSr PR iongd in Example 1 (1f)
l’l;l%ltlnrc.'ahydrofuran (1.0 nL, 1.0 mmmol ). Subsequently, the '
£4-ude 1 PE OEHICH [ c ound _t hus oht ai_ne
ourified ?/gm(é ?g?rlté djthetnh& o%n% 4lsjlolxag%la@%]t cé’(ll]nﬁ thieny1)
RRINFGOA 1A %dd9 s A1 ¢4 rmmags) éhhylwasa@tettaairedam Hxexane 131 (13a)

ndget A rRhyigot agf o nRoVnd
%arﬁlon aeyl el d onQS(Qd %9aé ads gsa"; Eﬁff%h oW %ﬁ 1‘15@’% asfq(qlﬁlg (0.15
oPu g7 mmoL\pReEhet B aﬁ?%werﬂqzbow@@) hipprhlokidd (0.10 g,
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%‘Hﬁfq]?elibly( m)thﬁﬁ)rUd? er(?dH:t q_i‘f_'thg-t;a.t4e|_|29mpo‘pn319t}ms obtained
w4 pdrVfiedsy ,chBohdtddglhaphy, od =D s01 HEd ellR:oinﬁ&t LR g mixed

35 490, 11496, 1515 1588 1612, 33
ieht (ESingd s SR FAB AT 147 (W) 9 (EIBRuent to

qﬁ:ﬁoﬁﬂthe tltle compound (0.19 g) inayield of 89 % as a pale yellow

Jil(y{grggmg 5-[ 5- (4- phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-y
-2-thien yl}nethyl)azetidine-3-carboxylate The

E‘ WeSnscoaurt (490 M CPELe dompourid 2Rast S\t hesi zedzhy 3.03
(hSlzﬂprLdﬂqthﬂg t:h%otﬁa@@' an skl arsd.g ghai, mepyi oged, s,

3{“4 e% H;ﬂ 155 f%l(& %ﬁéﬁoxlgﬁheﬁmﬂl 10 Un, o480 Az20 (37yJJH],-J=7.4

Iﬁ)t,hnemeyl e, oms ha:n;ol4 (-1Q) 17811 0(d442HTTDJI=)9 toh%
13a car bon tetrabrom de

ed in .Exa
&é rumopl%‘f‘uﬁ‘% )1m)t r]l]pﬁ?enw%o%%ﬁ?ﬂé%@ 1489¢,153.4571589,
hﬁiﬁb)lﬁf’etdmy’i 3-azetidi necar boxyl ate hydrochl oride
1 . ). a JSopr opyl et hyl am ne
%.32 p%{_t,ru%. ggﬁ%})?/t SJJEES q(y-ﬁ t he crude product
of the title conmpound thus obt ai ned was purified by

@Repmat ography on a silica gel colum using a m xed

sol vent of ethyl acetate and hexane (1:3 to 1:2) as
]t"Hé‘lelFUéW’( S5r§5- (4-phenoxyphenyl) -1, 2, 4-oxadiazol-3- ~-yl]-2-thien

yl}methyl)azetldlne 3-carboxylic acid

The title compound (0.15 g) was synthesized in a yield of 86 %
as awhite crystalline solid using by conducting the similar re.action
to that mentioned in Example 3 (3e) using methyl
1—({4—ethyl—5—[5—(4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—2—thien
yl}methyl)azetidine—3~carboxylate (0.180 g, 0.39 mmol) that was
obtained in Example 13 (13b) and a 1N agqueous solution of sodium
hydroxide (1.2 ml, 1.2 mmol).
'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 1.30 (t, 3H, J=7.4 Hz), 3.09
(q, 2H, J=7.4 Hz), 3.76-3.87 (m, 1H), 4.33-4.45 (m, 2H), 4.45-4.57
(m, 2H), 4.68 (s, 2H), 7.15 (d, 4H, J=9.0 Hz), 7.24 (t, 1H, J=7.4
Hz), 7.32 (s, 1H), 7.45 (t, 2H, J=7.4 Hz), 8.17 (d, 2H, J=9.0 Hz).
IR Spectrum (KBr): 1167, 1249, 1347, 1489, 1517, 1557, 1592, 1613,



afford the title conpound (0.19 g) in a yield of 89 %
as a pale yellow oily product. 'HNVR Spectrum (400
MHz, CDCl13) 5 ppm 1.27 (t, 3kp J=7.4 Hz), 3.03 (q,
2H, J=7.4 Hz), 3.30-3.40 (m 3H), 3.59-3.67 (m 2H)
2 3.71 (s, 3H , 3.78 (s, 2H) , 6.84 (s, 1H
7.04-7.10 (m 4H) , 7.20 (t, 1H, J=7.4 Hz), 7.39 (t,
bh,Jzl:4 Hz), 8.11. (d, 2H J=9.0 Hz). IR Spectrum
%Iqu|d film : 1168, 1200, 1245, 1346, 1489, 1514,
‘§889,Spel6iBn FERT) cmiZl:. 4dBss (ppectrum (FAB+) m z: 476
((MH+) . (13c) |
1-({4-Ethy|-5-[5-(4-phenoxypheny|)-1,2,4-oxad|a;ol-s-y
(Fxgrnlei @A) yl }nethyl)azeti di ne- ﬁ carboxyllc aC|F The
nt hesi z yi el d of
ELH‘?E@HWQW%—(% %§u8}?—"&ﬁ§>h§;¥ ﬂ/ 57! %ﬁ b% %Omlﬁi&fir‘ﬂ]g_:; vyl

white crysta
{ e ey At e tdwdy ﬁéﬁtl@metﬁatcamemwamedcm Exanpl e 3
(3e) usi ng mnet hyl
({4-ethyl -5-[5-(4-phenoxyphenyl) -1, 2, 4- oxadi azol - 3-y
I] 2-thifen yl }met hyl ) azeti di ne- 3- carboxylate (0. 180

) that was obtained in Exanple 13 _
dN aqueous sol ution of sodium hydroxide
m NnDI) 1HNVR Spectrum (400 WMHz, CD3CO2D)

5 ppm 1, 3(N t, 3H . J=7.4 Hz) , 3.09 (g, 2H, J=7.4

3. 76- {m GOM 33-4.45 (m 2H), 4.45-4.57
(m 2H) 4. , 7.15 (d, 4H, J=9.0 Hz), 7.24
(t, 1H, J=7.4 Hz), 7.32 (s, 1H), 7.45 (t, 2H, J=7.4
Hz), 8.17 (d, 2H, J=9.0 Hz). IR Spectrum (KBr) 1167,
9, 1347, 1489, 1517, 1557, 1592, 1613, 152 3422 Cm
illth—) § ?—pFSC ug]l C'):IAOB+ pwe%loxf}gfgen(y(ll\)/ltl_b ;)4 oxa(d?;go -3-yl]-2
AtHifedyEt hegthamol5- ( 3- f | uor o- 4- phenoxyphenyl) 1, 2, 4- oxad
.ieélzgllh;:?" %&de ]t'lic]'l%hh&ﬁéfcﬁx{‘ée !lg tq]telsq.lzg g’ycgc)rnkc):l%)é¥|3.1|1§ the
similar reaction to that mentloned in Example 12 (l2a) using
3-fluoro-4- phenoxybenzo:.c acid (0.12 g, 0.50 mmol) that was obtained
in Example 11 (1lle), l-hydroxybenzotriazole (72 mg, 0.53 mmol),
~l-ethyl-3-(3- dlmethylamlnopropyl)carbodllmlde hydrochloride (0.10
g, 0.53 mmol), .
5-({[t-butyl (dimethyl) silyl]oxy}methyl)-3-ethyl-N’ -hydroxythioph
ene-2-carboximidamide (0.15 g; 0.48 mmol) that was obtained in
Example 10 (10d), anda 1.0 M solution of tetrabutylammonium fluoride
in tet'rahydrofuran (0.96 ml, 0.96 mmol). Subsequently, the crude
product of the title compound thus ob’t:ained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (1:3) as the eluent to afford the title compound
(0.16 g) in a yield of 85 % as a pale yellowish crystalline solid.
*HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.29 (t, 3H, J=7.4 Hz), 1.91
(¢, 1H, J=5.9 Hz), 3.05 (q, 2H, J=7.4 Hz), 4.84 (d, 2H, J=5.9 Hz),
6.96 (s, 1H), 7.02-7.09 (m, 3H), 7.19 (t, 1H, J=7.4 Hz}, 7.39 (t,
2H, J=7.4 Hz), 7.88 (dd, 1H, J=8.4 Hz,1.4 Hz), 7.99 (dd, 1H, J=10.6
Hz, 2.0 Hz) .



S 1H N(14a)

{4-Ethyl -5-[5-(3-fl uoro-4-phenoxyphenyl)-1, 2, 4- oxadi az
ol -3-yl]-2 thienyl}nethanol 19pe crude title conmpound

was synt hesized by conducting the simlar reaction to
that nentioned in Exanple 12 (12a) using

3-fl uoro-4-phenoxybenzoic.acid (0.12 g, 0.50 mmol)

bt aj ned. . i le 11 (Lie).
g D e e eI 2%, b s, 1456, 1402, 1513,
1584/hy598, (343 memt.hyl ami nopr opyl ) car bodi i nmi de

j \ , 1y,
[gé-{% F’?%%E%W(egfp‘%ef ﬁ% %si:“%ﬁ%%nﬁ?et hyl ) - 3- et hyl - N - hyd

roxyt hi oph ene-2-carboxi m dam de (0.15 g, 0.48 mol)

thas) waenpptained in Exanple 10 (10d) , and a 1. 0 M

sol ution of tetrabutylammoniumfluoride in

tetvamyar bt br BT (Bofhsore-4-Phegonymiony 1Subs2erexiakyazol -3yl

1he-thiudel ) s NG h 2 0F i R BLEh engampaund thus obt ai ned
masﬁﬁyrlfled by ~chromat ography on a silica gel colum

usi Mg'Sa SR8 PUFENPE of bttt e aemrenne sad fexaesized by
¢driB)ctasgtime etaeiitond oimf for dotditnet i.nélln_ei&@ﬁpﬂy%‘ihmple 1 (1f).

&Qh}6 g) in ayield of 85 %as a pale yellows
ctystalline solid. 'HNVR Spectrum (400 MHz, CDC13) 5

pprathyl129- (- (J %?Judfa—j#diiéhzxﬂzg@énzﬁ.()t—jlél‘lﬂg—%tr_a?}i%zggé%—yl] -2
%%hf%'%f&??m%%o; éé J(_%]g’,s?_b Z’?O 7&?%) (Ekzlatlpr’a's \p;bf_a&hg&)i:n Example
I 3Yq)t,, cartidn etkabremide 70887 d0,. 52idmod 78 t4ipHenk19hosphine
ad-89 =1.0,6 o q:2.. 0 . 153 IR _
i 220k i sttt M e o0
M99 - 64 Fy@1) , 1HRE N, 5851 sg4Bydatiyldvtiss Spexit mumi.2 mmol) .

AR 7 uck14P): le compo us i
e g?‘;’?ﬁz’f e e D e pe LD cosoupd, e gbtained
hE:v P-‘E%@’gﬁvd by _hGHPERGTIRRN RYI9 £7£Faigfd- S umbbsit@itemixed,
skiyenrude qumyduatetdtd h@dt hétenL QIPQUAS W8S as the eluent to

%ﬂ%ﬁr{&iﬁ%ﬁ%?% %férﬁgglgg I(F%%g J{jg?%}d.le%g gtl' r7n7|%a:[15 téopglllaglellow
oily product.

'HNMR Spectrum (4OOIMH2, CDCl3) & ppm: 1.28 (t, 3H, J=7.4 Hz), 3.02
(a, 2H, J=7.4 Hz), 3.31-3.40 (m, 3H), 3.58-3.67 (m, 2H), 3.71 (s,
3H), 3.78 (s, 2H), 6.85 (s, 1H), 7.02-7.09 (m, 3H), 7.19 (t, 1H, J=7.4
Hz), 7.38 (t, 2H, J=7.4 Hz), 7.87 (dt, 1H, J=9.0 Hz, 1.7Hz), 7.98
(dd, 1H, J=10.8 Hz, 2.2 Hz). |
IR Spectrum (liquid film): 1204, 1272, 1348, 1454, 1489, 1523, 1559,
1590, 1737 cm™.

Mass Spectrum (FAB*) m/z: 494 ((M+H)*).

(l4c)
1-({4-Ethyl-5-[5- (3-fluoro-4-phenoxyphenyl)-1, 2, 4-oxadiazol-3-yl
I-2-thienyl}methyl)azetidine-3-carboxylic acid

The title compound (0.11 g) was synthesized in a yield of 77 %

Al

as a white crystalline solid by conducting the reaction similar to

that mentioned in Example 3 (3e) using methyl



{4-ethyl-5-[5-(3-fluoro-4-phenoxyphenyl)-1, 2, 4- oxadi az
-3-yl]-2. -thienyl}nethanol (0.16 g, 0.40 mmol)

t hat was obtai ned in Exanpl e 534 (14a), carbon -

tetrabrom de (0.17 g, 0.52 muol ), triphenyl phosphi-ne

(0.14 g, 0. 52 mmol ), nethyl 3-azetidinecarboxyl ate

hydrochloride (91 ng, 0.60 mmol), and

r ethylamne (0.21 ni, 1.2 nmol)
g seque I§?Y$ %hﬂaéop?dﬂﬁﬁPxﬁPh?Wﬂ%1ﬂ1tPe4U@ﬁpb@ndl 3-yl

ﬂhzjstfcntﬁnanlmeelthwﬂasizpuﬁdim@ob—laérghkﬂ@eogé aphy, gn?@‘mmol ) that

shlig m.4sin m xed sol vent of eth
Peechratln AR 8 G4t S5l o35 Rebenioneiation of sodiun

Byqemeidend Ot 9 trile @oﬁpmmmﬂb(o 15 g) in ayield of 77 %

amM@ I H S ect,rum 400

O Rl B L, RO e A g Sk G gz 3.0
é@{ J**?Jﬂ7142)ﬂz)8 311533487 (tm, 3H), 4&353843467n(npn)’zr|)4 44-4.58
8,/ 2H &) (s, 8 :
%H%z()sog (m S'H)gﬂy ot 9_%H,k° L’F %%‘} %ibtvl%s {16 Ha),

J=57. 4y - 4% (2&t J'-1?46 Jizg,ou% (d, 71HIIZ,)J 3.98iz), 8.04
(dd, 1K Hi=1¢1® .8 )Hz, 2.2 Hz). IR Spectrum (liquid leﬂ

348, 1454 1489, 1523, 1559, 1590,
| i%?ec'trim éﬁasr g%%{'r&r% PFAB3r§9rm1£91491451(5( MEBGE) 1591, 3427
t14c)
noxyphenyl)-1, 2, 4- oxad

1%5%%%p§£9¥um (%? nylﬁﬁgtﬁnygzétldlne 3-carboxylic
“acid The t|tIe conpound (0.11 g) was synthesized in a
Yiengh10f 197 % as -a white crystalline solid by

conductlng the reaction simlar to that nentioned in
Hrpile- 831Feprast ngherstiypheag) -1, 2, 4- oxadlazol 3-yl]-4-ethy

n-z(-{tﬁlehiayime'iﬂzia£§eélldme034 %@&gﬁl |ne yl)-1,2, 4-oxad

i azol t hi enyl } net hy carboxylate
(0.15 g, O. 30 nmmol ) that was obtained in Exanple 14
(14b) agd a 1 N aqueous solution of sodium hydroxide

: Qo A0.9 mmol ). ' HNVR Spectrum (400 MHz, CD3CC2D)
@ 1(% 3H, J=7.4 Hz), 3.09 (q, 2H J=7.4
g (m 1FD 4.33-4.44 (m 2H), 4.44-4.58

(s

(m 2H), 7.09-7.20 (m . 3H), 7.23 (t, 1H,
J76Hz) Id)2744(t 2H, J=7.6 Hz), 7.97
(d, 1H, J= (d, 1H, J=10.6 Hz).

{15a) 3—Chloro—4—phenoxybenzoic acid _

The title compound (0.95 g) was synthesized in a yield of 77 %
as a white crystalline Solid by conducting the similar reaction to
that mentioned in Example 10 (10e) using
3—chloro—4Ffluorobenzaldehyde (0.80 g, 5.0 mmol), phenol (0.66 g,
7.0 mmol), potassium carbonate (1.7 g, 13 mmol), 2-methyl-2-butene
(2.7 ml, 25 mmol), potassium dihydrogenphosphate (1.7 g, 13 mmol)
and sodium hypochlorite (1.4 g, 15 mmol) .

"HNMR Spectrum (400 MHz, CDCl;) & ppm: 6.87 (d, 1H, J=8.6 Hz), 7.05
(dd, 2H, J=7.4 Hz, 1.2 Hz), 7.21 (t, 1H, J=7.4 Hz), 7.39 (t, 2H, J=7.4
Hz), 7.88 (dd, 1H, J=8.6 Hz, 2.0 Hz), 8.19 (d, 1H, J=2.0 Hz).



IR Spectrum (KBr): 1201, 1275, 1349, 1491, 1515, 15586,
1591, 3427 cm . Mass Spectrum (FAB+) miz: 480 (
(MH+) . . (Exanple 15) 155 - |
1- ({5-[5- (3- Cnl or o- 4- phenoxyphenyl ) - 1, 2, 4- oxadi-azol - 3-
yl]-4-ethy 1-2-thienyl}ne.thyl)azetidi ne-3-carboxylic
acid C1 0-0 10 N S CO2H N (15a)

| or o- 4- phenoxybenzoic acid The title conpound

5 g) was synthesized in a yield of 77 % as a
(i [t @I‘?Sl@dd—l‘lﬁﬁhsmd))t)(bfteylydmHdUZ,ttl—la)lgaH%l-gz(?ll-BE—l)ﬁr] ~4-ethyl-2
I [ at mentioned in Exanpl e e) using
319?%%8;?2&9%51 tﬁgr obenzal dehyde (0.80 g, 5.0 nmol),

pheridie €Oués ryoduztOofmigls tlp@basmpﬂmdawb@rm}re;h(ekﬂed by
&ndk3 tAAB lthe 2Rt HY 51%19 L%%%hf(t%uentlfae nlngm rrkﬂ& 12 (12a)

pot assi um di hydr ogenphosphat e
$Hdi%u "ﬁ}gﬂp%faql4oph%°>mbe4lzglc1§cmd|0)12 1HNVRSSpeas Iuthat was

in a 87 r z
c(kAﬁQ.n%’HZ J@;zgaqgiilmms 6, STy olylze& o%ﬁfi aBle 77}£5ng,
'Si“gé ((ErePNLd= 73adlw%hyl?m88°rewylipprgessl:@llqz 2.0
ﬂj@rocﬂl&ﬁlc(ed (01|1'b Jd=2 (53|'|§L}nol)’|-,55 (15b)
5_ [[3-{3 gdo henox phen ).- 1,2, 4- oxadi azol - 3-yl ]
e g DB E adihs Pa e e hvaroasiLoph
e{net—lzecachxqammidamﬁee syntisesi, Zed4é3ymnotl®n!élxhl£ﬂ |v|f3:9s %g%airéed in
t tjoned in Exanple a
usl gbgfbcmlglri’oar pgeng% gﬁ‘%mocn 8g|t03t(r6bfggbamrﬁ5“§0‘mﬂu°”de
imdleyrabyitofngsn Obt% méd PnoExanmple Gb{dh@hntly, the crude
p;lrolaﬁg{:oéﬁ/hﬁﬁz@&{i@ﬁ&{ng)o(&a MBus ﬂb%algocalwa?rﬁ a>é1r1f1ed by

eth 3- di met m nopr opyl ) car
@fn@ PIEARNTeC @, q:olng:a @esg:oﬁmh)usnm a mixed solvent of ethyl

a%e(‘:éi:& et HALHRE DY) )3 ENL Jeh RN kXS 35 @EVE s N ¢ DY o ing

roxxt hi oph '
g) 1n a yleld of 87 % as a pale yellow crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.30 (t, 3H, J=7.4 Hz), 1.90
(t, 1H, J=5.8 Hz), 3.06 (q, 2H, J=7.4 Hz), 4.85 (d, 2H, J=5.8 Hz),
6.98 (d, 1H, J=8.6 Hz), 6.99 (s, 1H), 7.09 (d, 2H, J=8.6 Hz), 7.23
(t, 1H, J=7.4 Hz), 7.43 (t, 2H, J=7.4 Hz), 7.99 (dd, 1H, J=8.6 Hz,
2.1 Hz), 8.31 (d, 1H, J=2.1 Hz) .

IR Spectrum (KBr): 1242, 1265, 1393, 1480, 1591, 3250, 3335 cm™.
Mass Spectrum (FAB') m/z: 413 ((M+H)*).

(15c) Methyl
—({5—[5—(3—chloro—4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—4—ethy
1-2-thienyl}lmethyl)azetidine-3-carboxylate
The crude product_of the title compound was synthesized by

conduéting the reaction similar to that mentioned in Example 1 (1f)
using
{5—[5—(3—chloro—4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—4—ethyl—2'
-thienyl}methanol (0.17 g, 0.41 mmol) that was obtained in Example
15(15b),carbontetrabromide(0.189,0.53mmol),triphenylphosphine
(0.14 g, O.53mmol),methyl3—azetidinecarboxylatehydrochloride(93



ene- 2- car boxi m dam de (0.15 g, 0.48 nmmol) that was

obtained in Exanple 10 (10d), and 1.0 M sol ution of

tetrabutyl ammoniunfluoride kggtetrahydrofuran (0.96

m., 0.96 nmol). Subsequently, the crude product of

the title conmpound thus obtained was purified by

chromat ography on a silica gel colum using a m xed
of ethyl acetaté and hexane (1:3) as

solve t
f'He. elr%&e’ﬂ‘[‘?Jd 2P POt NrHd e PRT Ry Girprbariing (0171 giL,i h. 2ammol) .

B ek afntd % cﬁu 2o
ﬁu eqafnt8y, Y%nas d'-@b &géDﬂC@\g tggeyﬂ.@lé IC%E8§\?led qj_%ﬁs obtained

ec )
yas; pétlrﬁg)l é b]\_/ 8 orr(attogfgphyj_osl 3 s‘_}zl)lcasg@]@ ceéumrgpq51ng a mixed
gail?ve_fln'd—m)gf e'élh3815 alcdraed, an]:Fﬁe%aﬂrE)(,l 36. 98 {rb elb'ent;“l.% @fford
,+:Q. (t,

T oYt dtd 103 05t S%3d3%68 T hoe e igeriontan
9By epngguct?. 1- Hz), 8.31 (d, 1H, J=2.1 Hz) IR Spectrum
( 39 148 1591, 0,.3335_cm
Nbgggﬁspéé%t%%b“m%%mg%]z n?DCli g"{’(“mil)%%g.z‘é(' 130y IRt fyiz)  3.03
13({ [gh(33d+ﬂ>@ré azphelﬁsowplh@nw B- 392346g)>«a1d|bazp,: -R79 (s,
' % @lhys, t Qi gy t| [ 3-carbox t
ThL crudeyirgnﬁcteogﬁ h%n?%FYeégﬁﬁpgang§Ma'% i y .59 (d,
eintdst 2 by - 2& dikdutili Ig7t Aeiz)eadt #dn(tsi Pl =7t 6 Hz), 7.98
that mentionedid, n2Ex e gl 30! f [
i‘g%{ 3-ch] or.o- 42 h?ri}rig)lx Eah(:ein[:jl 5 5ngoxadﬂazol yl] '

%%F“’E (Hn eﬁgf hetlﬂa? ol 1¥ r112§6 01 33, mAdB}, tlhiiﬁ, 1737
wes. obt ai ned in Exanple 15 (15b), carbon tetrabrom de

1 .53 ), t yl hosphlne (0.14 q,
%Q%?E%ﬁﬁgf?“ﬂggﬁyHI%{ g?ﬁ ﬁ%éﬁrboxylate
hydrochl ori de (93 156 nm, 0.62 nol ), and
gl )diisopropylethytanine (0.21 m, 1.2 mol).
ubsequently, the crude product of the title conpound

+hUs -dBt &3 1idd orpad- mmﬂdqﬁy@debylkﬁm'dnakogaemﬂnbnaﬁ -@l]-4-ethy

5idit92e86] j k@ Hé&i’lﬁ R-ALX lvent, of ethyl
acetatg gnd heggﬂg B as t ent %dgafford t he

ti t 1" bipbusrgmpoun @) 1ﬁr9)awyilse$bh@f6513e%as aaypald of 88 %
yelal OM\J.fSel’lch!;faYl]Q.rr{édthJ@lld %cﬁf@ﬂtn@u édig.gz:%g%ﬁlmllar to
’a@‘cf ahek) S 43 Elatpian 4if) imw Bebdvim 219, 379

XS {5-3Bl) {3-3:184rps4-RtdnoxgpBenyB) -1, ), 4-6x98i {b1-3Ey 1] -4-ethy
l]—'Z&tﬁlgz}l}met%ylgazetldlne 3-carboxylate (0.15g, 0.29 mmol) that
was obtained in Example 15 (15c) anda 1 N aqueous solution of sodlum
hydroxide (0.87 mL, 0.87 mmol). |
'HNMR Spectrum (400 MHz, CD5;CO,D) & ppm: 1;31 (t, 3H, J=7.6 Hz), 3.09
(q, 2H, J=7.6 Hz), 3.75-3.87 (m, 1H), 4.33-4.44 (m, 2H), 4.48-4.59
(m, 2H), 4.68 (s, 2H), 7.07 (d, 1lH, J=8.6 Hz), 7.13 (d, 2H€, J=7.8
Hz), 7.25 (t, 1H, J=7.8 Hz), 7.33 (s, 1H), 7.45 (t, 2H, J=7.8 Hz),
8.06 (dd, 1H, J=8.6 Hz, 2.2 Hz), 8.31 (s, 1H).

IR Spectrum (KBr): 1265, 1344, 1392, 1484, 1514, 1591, 1609, 3414
cm™.

Mass Spectrum (FAB*) m/z: 496 ((M+H)*).



2H, J=7.4 Hz), 7.24 (t, 1H, J=7.4 Hz), 7.43 (t, 2H
J=7.4 Hz), 7.98 (dd, 1H, J=8. 6 Hz, 2.2 Hz), 8.30 (d,
1H, J=2.2 Hz). IR Spectrum. (thyn film: 1198, 1245,
1266, 1343, 1483, 1513, 1737- cml. Mass Spectrum

(FAB+) nmfz: 510 .( (MtH) +) . (15d)
1- ({5-[5-(3-Chl oro-4-phenoxyphenyl)-1, 2, 4- oxadi azol - 3-

- 4- th 1- 2-thi enyl } met hyl ) azeti di ne- 3-car boxylic
Yé)lagé‘f'% g?tl e conmpound (0.13 g) was synthesized in a
i lod (6f [ B8CHkoras 4a (Whi e ropyishaky igieng 0l L0, D¥-oxadiazol-3-
%Xmanggghgg ( ngeﬁgs A&hy Qg‘ze%aﬁdir?e F Rt B onedy n
1- ({5-[5-(3-chl oro-4-phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-
yl']-4cgthy 1-2-thienyl}nmethyl)azeti di ne- 3- car boxyl at e

(0. 1%\@*& 9mm|) tgﬁ was obtained in Exanple 15

ial glsol ution of sodium hydr oxi de
0 1HNMR Spectrum (400 MHz,

coscoeD) 6 p 1.31'(t, 3H, J=7. 6 Hz) , 3.09 (q,
OH, J=7.6 Hz), 3.75-3.87 (m 1H), 4.33-4.44 (m 2H)

4. 68 7.07 (d, 1H, J=8.6
é{z’i‘%‘s’3 3 %&l‘t’g}m 2@0 Jl”fr§PhéE?XY>7b%Z°(lF aémi J=7.8 Hz),
7 - 3Fhestidty cofpdbnd t(1.3Hy) Jidls &ykehesi £dEn(dd,ichld of 79 o

IR S t
Rt e e B AL (5 IR IR spectrum (KB
. %fréaSprmwme@Fi\zBﬂ)xaMsz 406 ((qdWHsthg 157 (Exanple

3]_6%;1“0 T fSlu&glog?%zaAfld(egyfiFuor opr?e‘noxy)mrﬁ 2Hy| P ilyomerfienol

Iago|9 mmol), potassium carbonate (2.2 g, 16 mmol),

?g%éﬂ%ﬂ?%ﬂm%ng&ﬁrby}&i {TQtBhﬁﬁl'd» By, ebb‘éé@&tﬁ% Sﬁ}bé)ro%enphosphate_

ehforbt Amedly | %%‘?o‘sﬁlﬁ’éﬁfﬂx?wazl&retacm STige L7timol) .
amm@ye«tt@ﬂlml?,(@)o was, t&wtdlllgﬁsa ml :jlbﬁséld @Ed (x?f 37}8 /07 04 (d,
_ e r Lne solid by conducting

1El!lsmﬁll é;?é% gxétjllgérllg Ty §§ nt{ otfed 9Fn ]Eieaﬁpf’esw "S.2 Hz),
§.2BeYdusithg J=2.2 Hz) . .
IR Spectrum (KBr): 1123, 1269, 1423, 1486, 1592, 1705, 2663, 2982,
3078 cmt. '

Mass Spectrum (EI') m/z: 266 (M').

(16b)
(5—{5—[3—Chloro—4—(3—fluorophenoxy)phenyl]—1,2,4—oxadiazol—3—yl}
~4-ethyl-2-thienyl)methanol
The crude product of the title compound was synthesized by

conducting the reaction similar to that mentioned in Example 5 (5a)
using 3—chloro—4—(3—fluorophenoxy)benzoic acid (0.14 g, 0.53 mmol)
that was obtained in Example 16 (16a), l-hydroxybenzotriazole (0.086
g, 0.56 mmol), 1—ethyl—3—(3—dimethylaminopropyl)carbodiimide
hydrochloride (0.11 g, 0.56 mmol),
—({[t—butyl(dimethyl)silyl]oxy}methyl)—3—ethyl—N’—hydroxythioph
ene-2-carboximidamide (0.16 g, 0.51 mmol) that was obtained in

Example 10 (10d), and 1.0M solution of tetrabutylammoniumfluoride



3-chl oro-4-fluorobenzal dehyde (1.0 g, 6.3 mmol),
2-fluorophenol (1.1 g, 9.5 mmol ), potassium carbonate
(2.2 g, .16 mmol ), 2-nethyl-23sputene (3.0 n, 28

mol ), potassium di hydrogenphosphate (1.9 g, 14
mol ), and sodi um hypochlorite (1.5 g, 17 mmol ). 1HNWR
Spectrum (400 MHz, CDCl1l3) 5 ppm 6.75-6.95 (m 3H),

Oe 1|5|uJ8 7337 8(m 1H), 7.96 (dd,

%ﬁ é‘r\]t(%hgdﬁzf ban, (EZFZPnLB ]'2.30 iH SquepE.)y, |gRe crude
BB@@HqQHﬂf(KBﬁ)tltlblzﬁmpdﬁﬁﬂ)thhéZBbtéiHﬁﬁ w$59§urﬂﬁ“¥é by
gﬁ@&mat(%%&%fhy%(%?g sqq‘tii]:a d@séoﬁﬂnencﬁgyr% ))ed solvent of ethyl

( Mk
E‘Se%%te[ sneiereae 4y 3-§ taoy Gphbr@@xyk)qahengﬂlq b, e?ff4:—r<aixald¢ title

agmboudray [ b efhyl g2 % r
grﬂ%c ct. (oflz%% t|t|ye cl?ngg%d \AH%ISQZ% ehg& zed g‘c ystalline

cting the reaction simlar to. that rrentloned in
Eibmmpslee&x(tﬁa)(z;owsm&g CDCl;) & ppm: 1.30 (t, zf 7.6 H%)g 1.89 -

f r ophenox )ben20|c aC|d
ﬁmﬁ) ?ﬁ%t%&é %t%ﬁor{@d ?% BXAnfl| 8216 4¢ 8 a9d 2H J=5.9 Hz),
& - hselr.Oxy lven Zot) 1, | 6299 qs( 01986 7.99 Od56_Hm”@ie) ,6 Hz), 7.33-7.40

0 A SR o L 1, oLy

BR Eppet bt YyKB) nedhyPIsi nywox%aﬁubyh) -138@1 m)zbsNngB’ﬂ 2973,
soxytd-oph ene-2-car boxi m dam de (0.16 g, 0.51 mmol)

t hat was obtained in Exanple 10 (10d), and 1.0OM

I utIPERLERM t ERABRbURAA ;ad@Bnil (MfH)Jor i de 158 in .
tetrahydrofuran (1.0 ni, 1.0 mmol). Subsequently, the
{ﬁlc&e gLoduct of the title conpound thus obtained was

E ¢ Me chromat ogr aphy on a silica gel colum

US[(rﬁg-{& mBX@Idlc&QJ—WeT(\B_—ﬂfu&to@Ylleno ?)eﬁl@tn?l?ng ?etlx%'}gdggzol 3~
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yel | B SIhIUGeyE;ltcaidcrtnef stod |tdtlel—|NMR>oSﬁﬁ1Chésmé}(x{tQ{éstBd by .
35S o p@{s*g cr)%a((@m(“ ﬁ”ﬁgiaf 51 q} t8‘6”‘(68‘ l’éiﬁxaﬁpbegl (1)
J)ng 6. 75-6. 97 (m 3H), 6.99 (s, 1H) 7.09 (d 1H, :
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in Example 16 (16b), carbon tetrabromide (0.16 g, 0.51 mmol),
triphenylphosphine (0.13 g, 0.51 mmol), methyl
3-azetidinecarboxylate hydrochloride (0.073 g, 0.51 mmol), and
N,N-diisopropylethylamine (0.14 mL, 0.84 mmol) . Subsequently, the
crude product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (2:8 to 5:15) as the eluent to afford the title
compound (0.16 g) in a yield of 88 % as a colourless oily product.
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.28 (t, 3H, J=7.4 Hz), 3.02
(q, 2H, J=7.4 Hz), 3.32-3.42 (m, 3H), 3.60-3.67 (m, 2H), 3;71 (s,
3H), 3.78 (s, 2H), 6.75-6.93 (m, 4H), 7.06 (d, 1H, J=8.2 Hz), 7.30-7.37
(m, 1H), 7.99-8.03 (m, 1H), 8.29 (d, 1H, J=2.0 Hz) .

IR Spectrum (liquid film): 959, 1120, 1270, 1343, 1483, 1513, 1604,
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(l7a) 4-(3-Fluorophenoxy)benzoic acid

The title compound (2.0 g) was synthesized in a yield of 96 %
as a white crystalline solid by conducting the similar reaction to
that mentioned in Example 10 (10e) using 4—fluor6benzaldehyde (1.5

g, 12 mmol), 3-fluorophenol (1.2 ml, 13 mmol), potassium carbonate



mol ) that was obtained in Exanple 16 (16¢c), a 1 N
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g, 0.55 mmol), and 1.0 M solution of tetrabutylammonium fluoride in
tetrahydrofuran(0.75mL,O.75mmol).Subsequently,thecrudeproduct
of the title compound thus obtained was purified by chromatography
on a silica gel columﬁ using a mixed solvent of ethyl acetate and
hexane (3:7 to 5:5) as the eluént to afford the title compound (0.15
g) in a yield of 73 % as a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.30 (t, 3H, J=7.4 Hz), 1.87
(bf, 1H), 3.07 (g, 2H, J=7.8 Hz), 4.85 (d, 2H, J=4.7 Hz), 6.82 (dt,
1H, J=7.4 Hz, 2.3 Hz), 6.85-6.95 (m, 3H), 6.99 (s, 1H), 7.14 (d, 2H,
J=9.0 Hz), 7.35-7.40 (m, 1H), 8.18 (d, 2H, J=9.0 Hz).

IR Spectrum (KBr): 1341, 1486, 1515, 1557, 1603, 3373 cm™.

Mass Spectrum (FAB') m/z: 397 ((M+H)*).
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The title compound (83 mg) was synthesized in a yield of 54 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 2 (2e) using methyl
1—[(4—ethyl—5—{5—[4—(3—fluorophenoxy)phenyl]—1,2,4—oxadiazol-3—y
l}—2—thienyl)methyl]azetidine—3—carboxylate (0.16 mg, 0.32 mmol)
that was obtained in Example 17 (17c¢), lithium hydroxide monohydrate
(30 mg, 0.71 mmol), and acetic acid (39 uL, 0.71 mmol).
'HNMR Spectrum (500 MHz, CD,OD) & ppm: 1.29 (t, 3H, J=7.3 Hz), 3.07
(g, 2H, J=7.3 Hz), 3.34 (quintet, 1H, J=8.8 Hz), 3.84~3.90 (m, 2H),
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'HNMR Spectrum (400 MHz, CDCl,) & ppm: 6.88-6.95 (m, 1H), 6.98-7.12
(m, 4H), 8.08 (d, 2H, J=9.0 Hz).

IR Spectrum (KBr): 1170, 1249, 1297, 1498, 1603, 1678, 1703, 2565,
2683, 2839, 2991 cm*.

Mass Spectrum (EI") m/z: 250 (MY).
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The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 10 (10f)
using

5—({[t—butyl(dimethyl)silyl]oxy}methyl)—3—ethyl—N’—hydroxythioph
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chromatographyusingeamixedsolventofethylacetateandhexane(5:5)
to afford the title compound (0.20 g) in a yield of 91 % as a pale
yellowi oily product.
'HNMR Spectrum (500 MHz, CDCl;) & ppm: 1.28 (t, 3H, J=7.4 Hz), 3.03
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3H), 3.79 (s, 2H), 6.92-6.97 {(m, 1lH), 7.03-7.16 (m, 4H), 8.1l6 (d,
2H, J=9.0 Hz).
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azetidj ne- 13 car, ngylﬂae 6(8220 g, 0.39 mmol) that was
ﬂpalndln 2 L% 180) | i thi um hydroxide

Honohydr at el “BF3é élrmjo‘f’(j7 andOaceti% caci-d (47

Ndss GPSﬁtJI'ImDH)?ABl)HNVR Sp)m:t(r(mnn()spo MHz, CD30D) 5 ppm
1.29 (t, 3H, J=7.4 Hz), .3.07. (q, OH, 1=7.4 Hz) ,

3.40 (quintet, 1H, J=6. 1 Hz) , 4.07 (t, 2H J=10.2
(xpmpde 10)(t, 2H, J=9. 8 Hz) , 4.44 (s, 2H)

1-1Q8={5 10 {B-chidropnentGy fondf11-1, 2, 4-oxadiazol-3-y1} ~4-eth
yl-2-thienyl)methyllazetidine-3- -carboxylic acid 1/2 oxalate

o~< >_ ~

(1%9a) 4-(2-Chlorophenoxy)benzoic acid

CO,H

The title compound (1.0 g) was synthesized in a yield of 84 %

A\

as a yellowish white crystalline solid by conducting the similar
reaction to that mentioned in Example 10 (10e) using

4_—fluorobenzaldehyde {0.60g, 5.0 mmol), 2-chlorophenol (0.90 g, 7.0
mmol), potassium carbonate (1.7 g, 13 mmol), 2-methyl-2-butene (2.7



(m 4H), 8.19 (d, 2H J=8.6 Hz). IR Spectrum (KBr)
1498, 1511, 1607, 3320, 3444 cm 1. Mass Spectrum
(FAB+) mz: 498 ((M+H)+). (Exarpl e 19)

1-[(5-{5-[4-(2-Cnhl orophenoxy) phenyl ]-1, 2, 4- oxad| azol -3
-yl}-4-eth yl-2-thienyl)nethyl]azeti di ne- 3- car boxylic
acid 1/2 oxalate OC ~\)ONCOQR2ZH (~d iS N (19a)

(25 Io phen benzoj c acid The title conpound
%‘i g:h s&}%‘f%sﬁuﬁ‘eal‘?%dﬁ%ﬁn@msemam % 7ag, al3 mmol) and

9eﬁiw@powhilbmmy(3tal &) nes s@ldig . by conducting the

cti tioned in Exa le 10
10e Eec{ﬁﬁ“ 4?@u’}c>“%dbg§é]a’idgrﬁfa‘b e0980(%G, 28, %8l §z), 7.13
Zd@hlbf,oﬁhénﬁ)lHZ(OI% 15z) 77020m(r’odi) 1motja$sgqm 1.5 HZ)S 7.31
ggbolr;gt 1 , hyl - 2- but ene 2. 16
?ﬂ % (7 ? szgt ass“ﬂ?dl h)‘?g ggéhpl%sﬂﬁét% H(Zl -9,Hz)3 8.08
ﬁﬁol%Hlaﬁd‘s 80’(H$)um hypochlorite (1.4 g, 15 mmol). 1HNMR
Spectrum (400 MHz, CDC13) 5 ppm 6.95 (d, 2H, J=8.9

H]z_%5 7.13 (dd, 1H, J=7.8 Hz, 1.5 Hz), 7.20 (td, 1H,
58 1.5 Hz), 7.31 (td, 1H, J=7.8 Hz, 1.5.Hz),

75 5(5-([ohd 21th1ckopn8nblty) pheny ), 8; 9%xa(d9az§f'3 138 %—ethyl—

%_Egl{l'f("[yi%?tlﬂﬁﬂo&r ophenoxy) phenyl ] -1, 2, 4- oxadi azol - 3-.yl.

"} - 4-Bidhydruda- phociyl preehanale) Theosgalde; %ng}% 1¥s3ib08 by
Litd ectci%rr&%und aV\C/as synt h§5| zed by conductin th
~Feaction IS T8 AL L AE A U??éijm?%t%ﬁ‘pllfeE&@nmlﬁom (10£)

wsingg
t ' | )siil.yl t hyl) t hyl
S S BN
T2 WA s obt e dead de n (0 E)@'alq;pl €.30 rﬁnilcﬁd) tha#-was obtalned in
ﬁ&nglbqrmpitﬁfjow)(zbﬁﬂfé’fé%fe 0%6 % réz 19:' ac1d5?0 14 g, 2) 55mmol)

t hat was obtai ned i n Exa

YV DARGANCS Bk AR ae I O %0 Q};lc}@lgsemmta)rbodmdmidé)(o 11
M QOEBItmn@Jrl)Ofaﬂcet[@WBUiu@fBYDBEUEEthIaBQE A%l dd 1 um fluoride in
r% r%%h)ﬁdrﬁ‘;uafaﬂ n%? 75 mmol ) . Subsequently,

T Buti e FeYe Fehassuratinushobradapdoduct
Q/@g;hput;tf]jeedorbgotﬁm ones epptaphyd was purified by chromatography .
on a silica gel column using a mixed solvent of ethyl acetate and
hexane (3:7 to 5:5) as the eluent to afford the title compound (0.19
g) in a yield of 92 % as a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCls) & ppm: 1.29 (t, 3H, J=7.4 Hz), 3.04
(q, 2H, J=7.4 Hz), 4.83 (s, 2H), 6.96 (s, 1H), 7.01 (d, 2H, J=8.6
Hz), 7.13 (dd, 1H, J=1.2 Hz, 7.8 Hz), 7.19 (dt, 1H, J=1.2 Hz, 7.4
Hz), 7.30 (dt, 1H, J=1.2 Hz, 7.4 Hz), 7.49 (dd, 1H, J=1.2 Hz, 7.8
Hz), 8.12 (d, 2H, J=9.0 Hz).

IR Spectrum (KBr): 1245, 1259, 1353, 1473, 1498, 1517, 1556, 1612,
3329 cm™.

Mass Spectrum (FAB") m/z: 413 ((M+H)").



on a silica gel colum using a m xed sol vent of ethyl
acetate and hexane (3:7 to 5:5) as the eluent to
afford the title compound (O1dd® g) in a yield of 92 %
as a white crystalline solid. 1HNMR Spectrum (400 MHz,

CDC13) S ppm 1.29 (t, 3H, J=7.4 Hz), 3.04 (q, 2H,
J=7.4 Hz), 4.83 (s, 2H), 6.96 (s, 1H), 7.01 (d, 2H,

8. 7.13 (dd, 1H, J=1.2 Hz, 7.8 Hz), 7.19 (dt,
cilH)JM?Ldé)J]—E 7.4 Hz), 7.30 (dt, 1H, J=1.2 Hz, 7.4

q;|z[) (5- '{75494-(@&ch119-|roghe1102y|)-@he17y}3] -1F2) 4~ <&<a1daa(zd,1 2Hy1}-4-eth

W=9-0n 1) |nBt§g§P${é@d(1§§r %@1%259 1353, 1473,
1498, 151 155 1612 33 9 Ss Spectrum

( FAgbf ﬁf‘iae @f@dFEM‘P‘B -Ir-)helGStlf l@UPONBﬂh\y«iS synthesized by
chnfi(Bt { By [the (L4t onophanaxyd Pheny dent2nda 128k 3796 3 (11

.I 4-eth
Lﬁ/ -t hi enyl ) nmet hyl ] azeti di ne- 3-car boxyl ate The crude
(- odu@n o~ d}ﬂlerbpmérﬁax@om@wﬂ] V82, 3¥0khesd 28d 30y} -4-ethy1-
Z(I:E%plgg ifge( eie cﬁlon mlar to that mentioned in
P% % .46 mmol) that was obtained in Example
1():5;]{9@')Lmrbgomemreph@“mh)(pj[mlg/:l - 95 @mdit) Oz‘gﬂipﬂféﬁl |y1§h¥£ph1ne
et hy, nmo
(vvasao%t a(% nsesdrr}“mEx)ﬂe)tlmgtl ?Qafﬁébd)mesg’f% &er By B?ﬁrt}é?rlde
(©01989 g,0 -5 958meip )andtmWmnysIOpholspIBumlaﬁlﬁ)néM(@, 160m55 0.92

@b ) z gt j.d t
%8 10 Sﬁﬁgéaﬁgnglﬁ Q%laﬁpﬁ&g ¥gg6§%gé ?hgi IﬁOﬁgound thus
aiBe asguggfl pproqm%ggﬁgémmbyngpmaxamﬂhiventofethyl

- apeodustardf nkhend ity %)CQBWEEHH}thHé tfﬁﬂéahg ? (0.21 g) in
using a m xed vent ‘of

_ pur|;| ed_b chrorratq?grath

%et’h e‘%iat%ea%rﬂj Ranel oy Hi ﬁ’opﬁ?@éﬁtd the title

- Hm[p(SIdetbﬁan(Zhog)Ml{{zn, c@cyg)eladp% 91,86 &SéD%Hpa&% M;ehE? 3.03.
_(%' %Hpra"dzu%t %ﬁz?e% %rgn(q 32f1§| 3786 gnHZ1)H>, .72 (s,
38) 323 3784(]5(;13H)4|—|ﬁ 88. 68- 3HBH '(m3 1&1) 2H3. 327($,Hz),3M 15 (dd4, -

| 1% 7§—156 H%H)7 @1—1‘3;? (s, 2%*9?8 Q3 f—gr ft"?dﬂ ﬁ%z)a 1.3 (dt,

: 1ﬁz J=7145 pE)7 471-132 (H.t51 (dey, - ljtlJﬁl Hz HZ, 47 Mz)iz) 7.8614 (d, 2H,
J%ddoﬁ,ﬁ J=1.6 Hz, 7.8 Hz), 8.14 (d, 2H J=9.0 Hz).

I R . Spectrum (liquid fil 1475, 1514, 1557, 1581,
I56§gé)§ff§7 %ﬁﬁpﬁé film) : q&75, 1514, 1557 1581, 1613, 1737.cm™.

Mass Spectrum (FAB') m/z: 510 ((M+H)").

(19d)
lf[(5—{5—[4—(2—Chlorophenoxy)phenyl]—1,2,4—oxadiazol—3—yl}—4—eth-
yl—2—thienyl)methyl]azetidine—3—carboxylic acid 1/2 oxalate

The title compound (140 mg) was synthesized in a yield of 67 %
as a white crystalline solid by conducting the réaction similar to
that mentioned in Example 1 (lg) using methyl
l—[(5—{5—[4~(2~chlorophenoxy)phenyl]—1,2,4—oxadiazol—3—yl}—4—eth :
yl-2-thienyl)methyl]azetidine-3-carboxylate (0.21 g, 0.41 mmol)
that was obtained in Example 19 (19c), lithium hydroxide monohydrate
(38 mg, 0.90 mmol), acetic acid (49 pL, 0.90 mmol), and oxalic acid
(18 mg, 0.20 mmol).



- Mass Spectrum (FAB+) niz: 510 ((MtH)+). (19d)
1-1(5-{5-[4- (2-Chl orophenoxy) phenyl ] -1, 2, 4- oxadi azol -3
-yl)-4-eth vyl-2-thienyl)nettgd]azetidi ne-3-carboxylic
acid 1/2 oxalate The title conpound (140 ng) was
synthesized in a yield of 67 % as a white crystalline
solid by conducting the reaction sinilar to that

ki I
(éﬁﬁ%%rhﬂ g Elorop ‘%&&9%% )2 2-BBiditaZzdl {5 3H,
Tf[f Hﬁ-et 08 (g, 2H, J=7 4 Hz), 3 56 (qulntet 1H, J—7 4 Hz), 4.25
MJ ZHIWLQOthﬁﬁthx'lﬁzﬁl'ﬂﬁn%’§océﬁﬁﬂxyla%g 97.08 (a
t hat was obtai ned i n Exa !

%*{'tﬂu urf H_\%?jr okisde (Adndily diat < H@887rﬁgH20)z gowg,, 1H, J=1.6
}BzC;EBI 2 B0i,d7(49 pls, Qa0 Jyz, apdy %&8' i 6 361 tiq, (18, g=1.6

O 20 gggk% 167 1HNVR ﬁgectrun1(
3 {dq\3H,gI58mY H2)2g (t, 3H, J=7. 4 Hz)
IR 3p68t1(lﬂ|n (KBII)J‘YMSA HZ)W 3150 (quNt£d65,1H41d = 4

2 4.29 (t, "2H, 7J=10.2

'ﬁ% Sﬁe%tsr“(“ ‘Fééo’ “L?Ibos %"8 ‘Z‘Miﬁ )3=9.0 Hz), 7.24 (dd,
1H, J=1.6 Hz, 7.8 Hz), 7.30 (dt, 1H, J=1.6 Hz, 8.2
(@§Lm fé4gn(dt 1H, J=1.6 Hz, 8.2 Hz), 7.57 (dd, 1H

B Fz, 7.8 Hz), 8.17 (d, 2H, J=9.0 Hz). IR -
1Sriéét$fth1ﬂl( KB P~ [34510r497 ( 34815 robbaBox V)eheny BB, 2, 4-oxad-
1%%3%&%3NH3§ §H§&$§i¥ﬂé&ﬁ§??&zégfélné9§ éégégi&ilc acid
1-[ (4-Ethyl -5-{5-[3-fl uoro-4-(3-fl uorophenoxy) phenyl ] -
1, 2, 4- oxag =

razQl -3@-
7

3-R¢Ftoro
conpound (2.
as a yellow sh

-2-thienyl) et hyl Jazeti di ne-3-carboxylic
NNg COH N (20a)
| uor ophenoxy) benzoic acid The title
was synthesized in a yield of 84 %.
|te cr&gtﬁll|ne solid by conducti ng
the simlar \+é& %ﬁjf at nentioned in Exanple 10
(10e) using 3,4 uor obenzal dehyde (1.4 g, 10
mmol ), 3- fluorophenol (1.6 g,

(20a) 3-Fluoro-4-(3-fluorophenoxy)benzoic acid

The title compound (2.0 g) was.synthesized in a yield of 84 $&
as a yellowish white crystalline solid by conducting the similar
reaction to that mentioned in Example 10 (10e) using
3,4-difluorobenzaldehyde (1.4 g, 10 mmol), 3-fluorophenol (1.6 g,
14 mmol), potassium carbonate (3.5 g, 25 mmol), 2-methyl-2-butene
(5.1 ml, 48 mmol), potassium dihydrogenphosphate (3.3 g, 24 ﬁmol),
and sodium hypochlorite (2.6 g, 29 mmol).
"HNMR Spectrum (400 MHz, CDCl;) & ppm: 6.76 (dt, 1H, J=9.8 Hz, 2.3
Hz), 6.82 (dd, 1H, J=8.2 Hz, 2.3 Hz), 6.88 (tdd, 1H, J=8.2 Hz, 2.3
Hz, 0.8 Hz), 7.06 (t, 1H, J=8.2 Hz), 7.31 (td, 1H, J=8.2 Hz, 6.7 Hz),
7.86 (ddd, 1H, J=8.6 Hz, 2.0 Hz, 1.2 Hi), 7.91 (dd, 1H, J=11.0 Hz,
2.0 Hz).

(20Db)
(4—Ethyl—5—{5—[3—fluoro—4—(3—fluorophenoxy)phenyl]—i,2,4—oxadiaz



14 mol ), potassium carbonate (3.5 g, 25 mol),

2-nmet hyl -2-butene (5.1 m, 48 nmol), potassium

di hydr ogenphosphate (3.3 g, 2d8mmol ), and sodi um

" hypochlorite (2.6 g, 29 mml). 'HNWR Spectrum (400
MHz, CDCl1l3) 6 ppm 6.76 (dt, 1H, J=9.8 Hz, 2.3 Hz),
6 82 (dd, 1H, J=8.2 Hz, 2.3 Hz), 6.88 (tdd, 1H, J=8.2

_ 7.06 (t, 1H, J=8.2 Hz) , 7.31
grl:]3 2H_Zh1<=91ﬁr§ Jﬁ'é%hanol HZ) ’ 786 (ddd 1H  J=8.6

TéleOCFrzde PTOAEf 0? e (td@lelppmPnmt, @asizsyntheBized by

d‘dﬁ'))d,uc(:ZQ@)the reaction similar to that mentloned i Exa le 12 (12a
3-f| uoro-4-(3-fl uorophenoxy)p nfpj 2’2 )

&naxgﬁ%la% %6é <%Tf131%ﬂ°}>h9n%¥wzmmm@ono wfegerm@ mmol)

tpralduak aftdinedt if | Exa@@mpoRnNd MRS , SYM NESxT Egnpé/trlazole (74
on sinm/lar to t hat mentlone In

H%zgng%élr%golé)gg&)r gt %Jr—riig—(B dimethylaminopropyl)carbodiimide
r&ndrloabmfﬂde( 3-of. L uog pphersoxynpbenzoi ¢ acid (0.13 g, 0.53

le 20 (20a
1 h); rkaE)l(tI:qaf etgb}z)osr gleg-}gxy%etﬁgy1353nﬁélp)}l )N’ —-hydroxythioph
qwe?hyhr@sxmlmamdhylcammgpr Opytb )nﬁt&ﬂbOGhdatmhda% obtained in

1
)(j)[QtmedJ[ Ilg?d( Qm 1 ?(; g?Fé?Tt Xyr} net%yﬁxs)abgtg%mo%umﬁgluorlde
' lrf’o ?Fﬁ?@ﬁmf@ﬁén%bd} by i maarrmcdle) ((SuibSe@uerﬂ;lw ﬁH@|drude
- galicwess AHAiAede | omdXARPLRY k‘t]aqg)ed ahs purlfled by

sol ution of tetrabutylamoni unfl uori
FrerPah9Ir Y @R 331 biga gel C@lﬁi’ml‘-)sm@uft)steqa@wbllygnt loef ethyl

ddetidee difd)ﬂélﬁiné)f(lt be dd Eh@ &%BQU{IQ atfm'}?d %ﬂ%a#m% \é@%pound
urified by ¢ romatog]rap y on a silica gel
PsitAgoh R Redieofvehi8lof 8nhyIPakearaiew apryshekahme solid.

IH%MIS)Sp&&tEﬁE @O@e?ﬂzI?Dggﬁ)o/radpbﬁe i, :3to| €t C%‘EDOW 4 Hz), 1.89
o] % as_a pal e

(E:tl’y}}? g:fl ha Salq o- gslf—ﬁ‘dl\/ﬁ Sp%c?’r%plﬁze 4%08(1\/#12 ¥bcesp-8 H2),

pf (dt 30Kt J=8H HE=7243Hz)),, %.89 (cgcn 1H, 9@ 32z P, 3 Hz),

639@6(&% 121"' J‘18'72 AH)"Z)z 4751-?)6 (6329( &y ijﬁ' 3"%9 2(1;]_21K9 J=8.2

H(zﬂs P34 <t@ 9@9H(t‘8=8 EHHsz ©HY, 2.% HZY, 55997=(95p Hz, 2.0

HEh) 870217(c(d,, 1ﬂ1H JI8. 62HzHZi,o7Hz?a4 (td, 1H, J=8.2 Hz,
- Hz), 8.03 (dd,

1H, Hz,” 2.0
%ngﬁc‘%fﬁmb ‘ﬁ?r 2 Jolzﬁz)lzih §p3e5&rraﬁ$%<9rf>)16 11968, 1897, 3318
ch354, 1488, 1516, 1558, 1607, 3318 cm 1.

Mass Spectrum (FA_B*) m/z: 415 ((M+H)*).

(td

(20c) Methyl .
1—[(4—ethyl—5—{5—[3—fluoro—4—(3—fluorophenoxy)phenyl]—l,244—oxad
iazolFB—yl}—2—thienyl)methyl]azetidine—3—carboxylate

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 1 (1f)
using
(4—ethyl-5—{5—[3—fluoro—4~(3—fluorophenoxy)phenyl]—1,2,4—oxadiaz
0l1-3-yl}-2-thienyl)methanol (0.18 g, 0.43 mmol) that was obtained
in Example 20 (20b), carbon tetrabromide (0.22 g, 0.65 mmol),
triphenylphosphine (0.17 g, 0.65 mmol), methyl



Mass Spectrum (FAB+) mfz: 415 ((M+H)+). (20c) Met hyl
1-[(4-ethyl -5-{5-[3-fluoro-4- (3 f1 uor ophenoxy) phenyl ] -
1, 2., 4-oxad

i azol - 3- yl}-2- thlenyl)nethyl]azetldlne 3-carboxyl ate
The crude product of the title conpound was
synthesized by conducting the reactlon simlar to that

?ﬁ e b B Pyt dmianiogy shherong) SRemgh - 1.

/M—mmppybétl'&lyﬁlm}xna '((hJZEmydL) mes h&:ﬂﬂl)zg Qu%%ebc?.\ently, the
h e € L e

ggﬁ o%&%ﬁ%b@%m St?g{ alé:%mpan%5t |o tained was purified by

Ehrpmratndrebby m@1@®cabeg cOlGH oBEDhg A xiiﬂslelwlsolleé%t of ethyl

§c@g§€é %anEHél}{&Q@(yhag yudr. ())Chl or| de %ﬁn}'ﬁ_ o] fféomjrd:l')e title

N-di i sopr opyl et yI am ne o
S%%%ﬁwerﬁpw‘l dhén cyiuebd mfoddct acsfatmﬂet ¢l owoapeWithduct .

R Qia&@&ﬂﬁﬁ(u\@@ M“éb@ld bgepéﬂ;o?vent qr aphy Jon/ 2 Hz), 3.03

ilica col umm usi n of et h
Z&et%ﬁe aﬂd H&ané- 3~ 4t3o (my 2§Has 366~ él@&en(tnteﬂ), 3.72 (s,

aﬁfprwlmhestlz}ie 6CPIPQIH 160. 340 B 1.0 2 yizg))d 54@{9 1H,
a, W 0| I;/ roduct . HN Spectrum (4

%T—& %Cl% pe- 47 26 (H) 1P 97 xas Y, IX80% Hgg,0.8 Hz),
- HWJﬂ nHHzn)=s 3 m37434(md i, =BG 8,68 (dnﬂzmv 95 (dt,.
: '6§ ?(OZZI-!) 679 dlt 1HJ—

Brltles g a9, (808 Mo, Oafy S0 b, e
1$,|)s;>e6tg@n((t1dqu31q-|f11|m8 61&2 1@08 H2)75 3487 {451 1&'486 1513,
9665 2 1HaYy, cf-234 (td, 1H, J=8.2 Hz, 6.6 Hz), 7.95 (dt,

1H,~ 'J=8.6 Hz, 20Hz), 8.02 (dd, 1H, J=10.6 Hz, 2.0

Yp3s SPRCSpERt (RAB | IM/pui @181 K (y+H)*1128, 1200, 1275,
. 1348; 1451, 1486, 1513, 1605, 1737 cm1l. Mass

Pe trum (FAB+) mlz: 512 ((M+H)+). (20d)

??{4 Et hyl - 5- (5-[ 3-fl uoro- 4- (3-f 1l uor ophenoxy) phenyl ] -

15 P(4-Eaxgll-5-(5- [3-fluoro-4- (3 fluoro cf)henogy)pl}ebnoyxlgl 1,2, 4-oxad
ne ca

amogL 3TP{¥ 3 tzﬁﬁe‘lg:g‘éeﬂﬂ%%%{@q ?feirl“?/\ﬁs_cé‘%?’h@s%czéﬁlﬁn

a. yihs @,lgle 83mound @ .Whige wasysyatiddieeq0ln & PYeld of 83 3 -
&Q%dUﬁlfé’]Q:rggga{gﬁl%t 891(2 k{g CgI[ldISgtln hghe nﬁegtcltgggdsfmnllar to
tihit(ng\egf:hypecg %Efiglllplm& d3¢4 (@sirigjmemphEnoxy) phenyl ] -

1+ [2(44-'eQK§\g-5 {5-(3-fluoro-4-(3- fluorophenoxy)phenyl]—1,2,4—oxad

iazol—3—yl}—2-thienyl)methyl]azetidine—3—carboxylate (0.14 g, 0.27
mmol) that was obtained in Example 20 (20c) anda 1 N aqueous solution
of sodium hydroxide (0.81 mL, 0.81 mmol).

'HNMR Spectrum (400 MHz, CD3CO;D) & ppm: 1.31 (t, 3H, J=7.4 Hz), 3.10

(a, 2H, J=7.4 Hz), 3.75-3.87 (m,1H), 4.34-4.45 (m, 2H), 4.50-4.59
(m, 2H), 4.69 (s, 2H), 6.88-7.00 (m, 3H), 7.28 (t, 1H, J=8.6 Hz),

7.34 (s, 1H), 7.37-7.47 (m, 1H), 8.02 (d, 1H, J=8.6 Hz), 8.06 (d,

1H, J=11.0 Hz).

IR Spectrum (KBr): 1130, 1278, 1488, 1515, 1607, 3434 cm™.

Mass Spectrum (FAB') m/z: 498 ((M+H)").



i azol -3-yl)-2-thienyl)nethyl]azetidine-3-carboxyl ate
(8.14 g,y0?27 nnnl¥ 2hat was obtained in Exanple 20
(20c) and a 1 N aqueous solut7on of sodi um hydroxi de
(0.81 nmL, 0.81 mmol ). "HNMR Spectrum (400 Mz, .
ch3C2D) 5 ppm 1.31 (t, 3H, J=7.4 Hz) , 3.10 (q, 2H, -
J=7.4 Hz), 3.75-3.87 (m 1I(—|), 421H;34glgg (7m002I(—|)m, 3.
5 2 4.69 (s
GE’é‘Q“pqe, % (mJ sts Hz), 7.34 (s, 1H), 7.37-7.47 (m |
b4 tbzl(@'{51‘HI4“Jzﬂnﬁtﬂ@wphSn@ﬁy)(pdzefgigl—lng,g)%o&gglgizol 3-
7 = .

MRl G TR Tt T 92 ehgTeee
Exanpl e 21
goM@ZPEthyl25-{5-[4-(2-nethoxyphenoxy)phenyl]-1,2,4-px
ad| | >3- yl}-2-thienyl)nethyl]azetidi ne-3-carboxylic
pxalate Ov ~ O, | I ON NS ~CO2H N
©-21a) 4-(2- Met hoxyphenoxy) benzoi ¢ acid The

ﬁ (1.6 g) was synthes:zed |n|ady£eld of

e wi sh crystalline soli y
conducti ng H é) Bﬁjﬁﬁactlon to that nentioned in
Exanpl e 10 (1 e sing 4-fluorobenzal dehyde (1.2 g,
10 mmol ), ggtbogyghenol (1.7 g, 14 nmmol), potassium
carbonat e (3 mmol ), 2-net hyl -2-butene (3.9
m, 37 nmol), potaSS|un1dihydrogenphosphate (2.5 g, 19

I) ang_ h hIorlte g, 22 mol). "HNMR
gggctﬁu(r?mog‘%&g}‘ %%38 rﬁ Jéi 80 (s, 3H), 6.93
(dd,TheHtite=gogpphnd 2(10 6|—|g) waﬁs @9nthelsiddd ih=4. field of 89 2

al(%g }e@lclﬁlz:)sh Zrh@ée (%5‘95"1111‘197 %c%, thay i?_imé_lzgjs_l-x]dgdft?& similar

rfaetrl&ﬁl tcs t@l&t(’a%mtlmedﬁa Bx3hple? 10H:) Oe ) 2ibing
4-fluorobenzaldehyde (1.2 g, 10 mmol), 2-methoxyphenol (1.7 g, 14

t|tIe conp
89 % as

mmol), potassium carbonate (3.5g, 25 mmol), 2-methyl-2-butene (3.9
ml, 37 mmol), potassium dihydrogenphosphate "(2.5 g, 19 mmol) and
sodium hypochlorite (2.0 g, 22 mmol).

'HNMR Spectrum (400 MHz, CDCls) & ppm: 3.80 (s, 3H), 6.93 (dd, 2H,
J=8.6 Hz, 2.0 Hz), 6.99 (td, 1H, J=7.4 Hz, 1.6 Hz), 7.04 (dd, 1H,
J=8.2 Hz, 1.6 Hz), 7.09 (dd, 1H, J=8.2 Hz, 1.6 Hz), 7.23 (td, 1H,
J=7.4 Hz, 1.6 Hz), 8.04 (dd, 1H, J=8.6 Hz, 2.0Hz).

(21b)
(4-Ethyl-5-{5-[4- (2-methoxyphenoxy)phenyl]-1, 2, 4-oxadiazol-3-yl}
~-2-thienyl)methanol '

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 12 (12a)
using 4- (2-methoxyphenoxy)benzoic acid (0.13 g, 0.53 mmol) that was
obtained in Example 21 (21la), 1—hydroxybenzotriézole (74 mg, 0.55
mmol), l-ethyl-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride (0.11 g, 0.55 mmol),

S5-({[t-butyl (dimethyl)silyl] oxy}methyl)-3-ethyl-N’ -hydroxythioph



(4- Et hyl - 5-{5-[ 4- (2- met hoxyphenoxy) phenyl ] -1, 2, 4- oxad
azol -3-yl} -2-thienyl)nethanol The crude product of
the title conmpound was synt hesi zed by conducting the
reaction simlar to that nentioned in Exanple 12 (12a)
usi ng 4-(2-nmet hoxyphenoxy) benzoic acid (0.13 g, 0.53
mmol) that was obtained in Exanple 21 (21a),

dr, s zoI {4 g, 9. 55 . mmpl ), : .
Jmmé ?2%9,‘5 é’t gm ngppgp‘g’/?)"&%?rlﬂoap?‘?‘ﬁ‘t?é obtained in
W@h}%r(ﬂ@g (Oarfgllgo M) sBbutiml pf tetrabutylamdnlumfluorlde
A1 (celttea a o, L boxyd et kLo & shy)

oxt H}rl gwyélﬁgl% Wétrggyg r@‘ar%o}il I%r%ﬁ}{g ani g%g%f)qli%ltqg’ol\%% Yibae
Fi‘ﬁ?é%ftt ﬁgtt%§l(§%?aﬁ3wwnﬁ tEvangte 1h6d (W )ourdfitled . 1y
Mrsakuby eap1af oh et Eﬁpﬁé’bém&ﬁhﬂmdﬁ%ﬂ Gixbd solventt: r(])f ethyl

tetrahydrofuran (1.0 ni, . Subsequent
e %886@%#%% a3 Hl% %Wﬁéu‘?m affiasd c*;a;lteatm@e waspound

fpunisf g ed nby yﬁﬂwﬂﬁtmpaﬁqﬁ P81 Borilghl Ql@l&elcrﬁgt!ﬂmne solid.
of ethyl acetate and hexane

1 9.8 m xed nt

@Mg PSSt %‘f ? &%t e lorPdPPRE 1429 &t coipodmd- 4 Hz), 1.85

(0. 18, lgq 6 rB alzyl,gBCb(i)f(q7221% ans=7a4yakj48\c/)g 3h \(\QI t6y) )4 85 (d,
yst s {

T B G I MO T LR L B R e Sl

I-gz 06 - gqﬂz J2H,7 - 247 (dt HAH, 3—'8.18 Bz, 3Hp,HA.8%8.(d, (addHon, J=9.0

w=6230Hz), . 6.98 (s, 1H), 6.99-7.07 (m 4H) . 7.11 (dd.

1H J=7.8 Hz, 1.6 Hz), 7.24 (dt, 1H, J=7.8 Hz, 1,6

q.qzjspegtq_qn(wr DHL 22591062 Hr 352, OlEB). ]J5R3Spemz umssle, 3379

dBr): 1228, 1262, 1354, 1497, 1513, 1612, 3316, 3379

cml. Mass Spectrum(FAB+3 nz: 409 ((MtH) +) . (21c¢)
M@@lsh§Pectrmn (FAB") m/z: 9 ((M+H)*

1-[ (4- ethyl 5-{5-[4-(2- nethoxyphenoxy)phenyl] 1, 2, 4 0X

iazo
‘%q ? M‘f‘i’ﬂyelnyl ) met hyl ] azeti di ne- 3-car boxyl ate The '
letiy eleepndd-wct{ sef4t t'GE-nteltthyIﬁlCH'ﬂlﬁdW @h¥as1 SUNLNesh e %1 -3-

qng ?lg (l'::i]lgnet{le e%r_{d%)én acrar oxgllfgt!:e mentioned in
(4 §bhy¢rlsie{ Pripquér- qnﬁstthexyphbmo)mbphﬁﬂysba]s kydrhe XAl by .
c%?xg{xcg’lﬁe }che 12eat JBHysl )mn.rig%h@cpg% Efﬁ%ﬁ%}gg%‘gﬁgﬁEmgl)e 1 (1)

t hat was obtained in
uséfPabromi de (0.17 g, O. 53 mol ), triphenyl phosphine

(4-ethyl-5-{5-[4-(2 —methoxyphenoxy)phenyl]—1,2,4—oxadiazol—3—yl}=
-2-thienyl)methanol (0.14 g, 0.35 mmol) that was obtained in Example
21(21b),carbontetrabromide(0.l7g,O.53ﬁmml),triphenylphosphine
(0.14 g, O.53mmol),methyl3—azetidinecarboxylatehydrochloride(80
mg, 0.53 mmol), and N,N-diisopropylethylamine (0.18 mL, 1.1 mmol) .
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (2:5 to 1:2) as the eluent to
afford the title compound (89 mg) in a yield of 50 % as a colourless
oily product.

'HNMR Spectrum (400 MHz, CDCls;) & ppm: 1.27 (t, 3H, J=7.4 Hz), 3.03
(q, 2H, J=7.4 Hz), 3.31-3.41 (m, 3H), 3.59-3.68 (m, 2H), 3.72 (s,
3H), 3.78 (s, 2H), 3.81 (s, 3H), 6.86 (s, 1H), 6.97-7.07 (m,4H), 7.11



(0.14 g, 0.53 nmol ), nethyl 3-azetidi necarboxylate
hydrochl oride (80 ngy, 0.53 mmol), and

N, N-di i sopropyl ethylam ne (03%8 nL, 1.1 mmol).
Subsequently, the crude product of the title conpound
t hus obtained was purified by chromatography on a
silica gel columm using a nixed sol vent of ethyl

an :2) as the eluent to
ﬁ? tFﬁ(e gosrp%ﬁ)rfd 84 3&@3* iAr a5y el dizof 156 Hg), 8.10
adda 2ts‘bl daBL@s}Sz @i.kyHpy oduct . 1HNWVR Spect rum (400
2

%,“Spe%ﬁmﬁp%’v §150 i g T TEbg Yatp. obf'ss, 1406,
35y (1633, 3?97 @778 (s, 2H), 3.81 (s, 3H), 6.86 (s,

ﬂ;lggs 21 dm O 4 . 2. (dd, 1H, J=8.2 Hz,

. S%%Z &542(@ 1)&) 59 ﬂ”ré’,z’ 1°6 Hz). 8.10 (dd,

2H J 9 0 Hz, 2.2 Hz). IR Spectrum (thin film : 1168,
_1jﬂﬁ 1201, 1265 1346, 1455, 1496, 1513, 1613 1737

m 1. Mass Spectrum (FAB+) niz: 506 ((MrH)+). = (21d)

i F{UEEPRYT 2 5LT 54 42 (o= theptyokg phenkohenyhény] 1 -4 o2 241 %01 - 3
ol -@2Zehidny Vet ﬁ‘hﬁé‘t\/ﬂcﬂ?ﬁt—lﬂw:laﬁ;&wlﬁ.' Ngz8q Cla/Zb%XX!late

acid, 1/2 oxal ate To a sol ution of
1-[ (4 & R§E U595 9fame 82kt hoxyphenoxy) phenyl] 1,2, 4-ox
“hdl @zelth@l-5-(5-[4- (2—methoxyphenoxy)phenyll] -1,2, 4 oxadlazol 3-

Y IR Y L1 S G BAC g T mmot)

thaxane ¢Btainedwas Ecdgde a1 1Nz]agueau51cs;sﬁriét I(OMmOf was added -

§q%,y dr 0 Wth stirring,
ﬁe resgﬂlﬁﬁié)%rr?gt L?r@ém\ﬂglsy Or’qlggd( 1 Bbm0 - 51 mwol) with
%@rﬁ?éflat ATl tlfl@rrezuhbmcsmmtuees walsi stimgd ACebbr taa(ﬁipdrature

WPs91 1) fo the reaction m xtu
B o S R et 1 Rarbe Py O vamadded
‘é&/zﬂ@@r a@wuorm nagtuxe Sebgequentthe, réact e, r asé due resultlng
#hlRi-aed, C veI nmet han (2.m

t% @(Q %\%p@ggﬁgd S Qf%%:ﬁb bFu?F?]equﬁjr éo tl)xe res:.due

wat er stirring,
FHAPrPE e @fé&?ﬁcstme@sésehg me(ﬂ(agol mdInl)i andretdtamol(1l ml)

yikh &Mﬁlnwasarﬁﬂdﬁﬂth&%rte@%oﬁbgl&?%lfl cg)*arlgcnag&tou (8 mg, 0.09

: gstlrredfor m_nutes. The white
mi‘o di Pt PEERPUad 0 -5 880 1 ¥at addesr RPP:han bhe ashnbting mixture
Wélsr ispameed Lﬂ’mel3o Mﬁﬁf’t@i W tHe v&lﬁf‘exggll@@r\é%ﬁn@;ted was:

é/éﬁtl% tgg%yn).gll ra 1o u312'1gaang<l(rj£3|/aema Ifﬂnr\{glcuv?agr?edaazt?}rlimlxed
solvent of water and methanol (3:7) and dried in vacuo to afford the
title compound (63 mg) in a yield of 69 % as a white crystalline solid.
'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 1.30 (t, 3H, J=6.8 Hz), 3.09
(q, 2H, J=6.8 Hz), 3.78 (s, 3H), 3.76-3.89 (m, 1H), 4.33-4.43 (m,
2H), 4.50-4.61 (m, 2H), 4.68 (s, 2H), 6.98-7.07 (m, 3H), 7.10-7.18
(m, 2H), 7.27 (t, 1H, J=6.6 Hz), 7.34 (s, 1lH), 8.12 (d, 2H, J=8.6
Hz) .

IR Spectrum (KBr): 1233, 1265, 1346, 1497, 1515, 1614, 3422 cm™.
Mass Spectrum (FAB*) m/z: 492 ((M+H)*).

({Example 22)
1-({3-Ethyl-5-[5- (4-phenoxyphenyl) -1, 2, 4-oxadiazol-3-yl]-2-thien



title conpound (63 ng) in a yield of 69 %as a white
crystalline solid. 21HNVR Spectrum (400 MHz, CD3CQO2D)
S ppm 1.30 (t, 3H, J=6.8 Hzn73 3.09 (g, 2H, J=6.8
Hz), 3.78 (s, 3H), 3.76-3.89 (m 1H), 4.33-4.43 (m
2H) 4.50-4.61 (m 2H), 4.68 (s, 2H), 6.98-7.07 (m
7.10-7.18 (m 2H), 727(t 1H, J=6.6 Hz), 7.34

N | R Spect KB
%Eg@,elt%gze%ée@ 5975960 Tid. aavo om 1. - Nabs
Spectrum (FAB+) niz: 492 ((MtH)+). (Exanple 22)

1 ( L—ét h)@ 5-[5- ( enoxyphenyl )-1, 2, 4- oxadi azol - 3-y

hyI )azeti di ne- 3-carboxylic acid

N73
COzH N
[5-({[t-Buty dlrrethyl_)siIyI]oxy}rrethyI)-S-ethyI-2-thi
no

enyl ] net ha To a solution of
5-({[t-butyl (di met hyl)silyl]oxy}nethyl)-3-ethylthiophe
L2 2 car bo xal dehyde that was obtained in Exanple 10 _
g WI) , 5.8 mml) in nmethanol (10 L) were
[)F'éb‘aé igsithint bor bhldrivdeet by 2 e th5l 82 mivlenyalnetha
P& with stirring, and the resulting m xture was
stirred for 30 mnutes. After stirring, the sol vent
was eVapSPratErt wivacuo. Subsequently, to a sol ution

Bf ( { e bue gl daienepi/al BBHyl]’b}B}}'ﬁ\%EhWﬁ—%@%%ﬁghi&%&ne ~2-carbo
e extract

and _extracted with ether
hak e o e n Bt Aot B mHepetg Do 6HUR) ot 61 0, 3-8 mmon)
'S@dmeuimaohﬂ-oflﬁijanderhIsEbel@'V&ﬂdéﬂi%ﬂShﬂnchﬂthy@EQde (0.22 g,
f Lt trate orated in
éa%:glfc};oﬂ 3 ﬁ}deggtrhuégfﬁ%%qlc?n hreest i ?Frég ESfpBtmyas stirred
f%§o wisugese dives Epum'rflmed ‘fﬂye ehl Garet ogs &phyoﬁa’teﬂi in vacuo.
'§ul!>sl eg.%lly oll,d'”y] SH§{J‘EIEOI'1 aofmt)ﬁ drg%l.a/%ntobg r?tcs1 Jtn ether was

acetate and hexane (1: ) a
%‘?‘f’cﬁ'ddl’f‘ﬁ% YGHPE 3% PR c%i‘f?péiiﬁﬁa‘{t]?%wg*}h |er§hary|%16de7@¢ract was

- Dds Hoasi tn a%kﬁﬁé’c&ﬁ%q@&)lys Bb@ﬁlﬂﬁn oé@%’%&ﬁ@&ffﬁ@ and dried

<§ve_ﬁ3 m(l\a!l_tg%’egwn Js_v)}f&tglz) Af§e§7 %htrazﬂonj =the tj(_}zl)tragemas
Qmpcﬁddtedﬂ Pacuo, and the crude product of the title compound thus
‘obtained was purified by chromatography on a silica gel column using
a mixed solvent of ethyl acetate and hexane (1:4 to 3:7) as the eluent
‘to afford the pure title compound (1.4 g) in a yield of 94 % as a
colourless oily product. _ .
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.11 (s, 6H), 0.93 (s, OH),
1.18 (t, 3H, J=7.4 Hz), 2.57 (q, 2H, J=7.4 Hz), 4.71 (d, 2H, J=5.9
Hz), 4.80 (s, 2H), 6.72 (s, 1H).

IR Spectrum (liquid film): 1075, 1149, 1255, 1362, 1390, 1463, 3352

-1

cm .

Mass Spectrum (FAB") m/z: 285 ((M-H)*).

(22b)

4—Ethyl—5—[(tetrahydro—ZH—pyran—2—yloxy)methyl]thiophene—Z—carbo
xaldehyde

To a solution of



Hz), 4.80 (s, 2H), 6.72 (s, 1H). IR Spectrum (liquid
film : 1075, 1149, 1255, 1362, 1390, 1463, 3352 cm
1. Mass Spectrum (FAB+) miz:1285 ((MH)+). (22b)
4-Et hyl -5-[ (tetrahydro-2H pyran- 2-yl oxy) et hyl ]t hi ophe
ne- 2-carbo xal dehyde To a solution of 174 _
[5-({[t-Dbutyl (di nmethyl)silyl]oxy)methyl)-3-ethyl-2-thi

I . 4.9,,.5..3 | ), that was obtained in :
B TebBE B8t ol BT diaird o rb ey Andhaenyi Imecha
rRided -$ugcessi waby) 3thak diaky dboa 2y hapx4ib1a8 201 (28 ¥ in
C[H@'Jlbramgtl{%'r;em(lisnlﬁf)ulxje ::%ceigg(ji ds ct(sl:!é%ag?ﬁ%(f 04 ol )

at OC with stirring, an resu _ ure was :
3419y dBe - Foerireenide Pt e 6f brmaDd) rinkug e1udht el fonic acid

| Bl NG, oA egus_sol ution of sodium _
o Sl R ARG AR 8 e Fegel Ty mixture
WA EGEEX D afuerrh tehper@aotd 6oy IMchinhees ! eadkét NG irring, a
] r [t t (20, nl.) and extracte
e B e, ¥R i n o ThERaE P mt) s
aiFeote St epshier misddirente Musmiclie thadrerdtddnpvand the

reRgNeshy misuht-at e s ﬁf:b?éd fiinltt)r@;é&n'(ZOtrpﬁ fainlci.t éxattr%c})ﬂ.lgg with
evaporated in vacuo. Subsequently, to a solution 0 .
6i%é'?rr esiUB* DA Hadl Hashedttidhyaroituraned Savepusglution of

- sdded anlbride Mnaoledovedinddlelsa bty 240D {1 Ih Wf}t;% lrfiq.:l]iéggtion, |
wth sti :

' drofuran (6,4, M, 6.4 mmol .
A AR (ST he Rt 8 SMkec' 1 PlBbedHentaam to 2 Sélution
dferrper egsirdmef obt8hed nut est ralyidebreEad I isNgy ) (véabs r?‘d)ded al.0
; i.Qn j was_poured into water

ﬁaﬁglgg?gag?eae%ﬁul{rg?ﬁg??n e fﬁ@?(ﬁ %t“\/\égtmf\ﬁf?ﬁ (6.4
T st immedd wifestsrsthwt kod Ofe sedulminghlintife vaRdstirred
£ 186 OVHooTRONES! 4B Sl hakfee A LR L Lbeation Bhe, o0
filtrate was evaporated I n vacuo. uebsequen I%_/,

TSHCHE T Of Sopoueel 1R M LR dBP @t Nednd e xdireht edl orEh kether.  The

e3@apt ) wavaseeady I eCuhalira i eugiedds (Qoq,uQ?gnagP sodium
fter cooljng.to OC, pyridiniumdichromte .30,
Cgll?rﬁﬁ%lﬁn%gl?gr?_“r?é‘r Eﬁ?%e%‘dﬂbdu%a‘f%e pésef tfidgration, the

fiilxrare wist bvasératdagn aschd.hesimsdddenfdy M od W 86oV8Sion of
S AL LI Y 2 [, B ehoaporocotar
sieves 4A (10 g), and after cooling to 0°C, pyridinium dichromate
(3.3 g, 8.'7.mmol) was furthermore added to the resulting mixture with
stirring, and the resulting mixture was stirred at room temperature
for 2 hours. After stirring, ether (150 ml) was added to the reaction
mixture with stirring, and insoluble materials were removed by
filtration with silica gel. The filtrate was evaporated in vacuo,
and the crude product of the title compound thus obtained was purified
by chromatography on a silica gel column using a mixed solvent of
ethyl acetate and hexane (0:10 to 2:8) as the eluent to afford the
title compound (0.97 g) in a yield of 78 % as a colourless oily
product.

1HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.23 (t, 3H, J=7.6Hz), 1.50-1.92
(m, 6H), 2.61 (q, 2H, J=7.6 Hz), 3.53-3.59 (m, 1H), 3,84-3.92 (m,
1H), 4.65 (d, 1H, J=13.5 Hz), 4.74 (t, 1H, J=3.5 Hz), 4.87 (d, 1H,



m xture wth stirring, and insoluble materials were
removed by filtration with silica gel. The filtrate
was evaporated in vacuo, ant7the crude product of the
title conpound thus obtained was purified by
chromat ography on a silica gel colum using a m xed
solvent of ethyl acetate and hexane (0:10 to 2:8) as

5L I t ff.or h itlLe rrpound(O 97 g) in a
g:gg g?%s’ (2528(5{91 g}é‘t oSgr I8§s§ >bi ﬁ? product. 1HNMR

EELFRMHT 40D 1 B0DG1 3925, pPide, 111223 158,3H54}=Y67®, 2873,
zHi@z,, 31450cnl 192 (m 6H), 2.61 (q, 2H J=7.6 Hz).

53-3.59 (m H? 3,84-3.92 (m 1H), 4.65 (d, 1H,
%SBGFHUH‘AEH (®/Z:1R54 935 Hz), 4 .87 (d, 1H, 175
J=13.5 Hz), 7.55 (s, 1H), 9.80 (s, 1H). IR Spectrum
%uid film : 1023, 1036, 1121, 1158, 1454, 1670,

, 2942, 3440 cm 1. Mass Spectrum (El+) m z:

P5AhyR) 5- [ (2@ phydro-2H-pyran-2- -yloxy)methyl]lthiophene-2-carbo
rflié .yl - 5-[ (tetrahydro-2H pyran- 2-yl oxy) et hyl [t hi ophe
carbo nitrile The crude product of the title -

corrﬁ‘cbl@ndrm ;scwdthSoﬁetduebysltmendcuﬁptddm@ Whe $/RGkkhed by

h
4 et h{l %q[h% g‘% r&ﬁ%% r%‘giary*r:%n%? If‘%'i(%f) r‘?@fih’gﬂu]‘v‘f‘ﬁ’i“ﬂbﬁé (lc)
Liﬂ-’é-nzcalrbo nltrlle(O 97 g, 3.6 mmol) that was _
BT b B o PY a0 (.67 M £y b ipphene~2-carbo
RirGrdt Ay (@i he- (g 4 mmod)) | thaR waspbptadmed in Example 22 (22b),
i Y
@&%Q&QM ﬁ?&?&&uo@ Q@ (&. 28;) 9 330f99{n.ﬁgP 'tlrlet}%pamlng

Subée%uent y, the crude pro uc
E7 ed 2nfadt pritiohradl %@/rwlémﬂegt%my gon3ad mmol) .

Kibskegaegel y,C ohsl m}ud&pﬁﬁbcﬁlcﬁ] XEehe éﬂ:ll\ée@cgmpgun%t {st obtalned
acet at e_.and. hexane 10 to 10: 90; as the el uent

"RTOP T TIRE PY 197688 %Eﬁ?d‘y( 606543 L7 981y FREROR S 8 mixed
sy vantod DEthgdsacaidty pnodustanel bV Speabr gm (A40@he eluent

TR e .

Uiy RFROUE-82-3.90 (m  1H), 4.62 (d, 1H J=13.3 Hz),
lﬂuﬁéségmtédﬂx (4503mB, HEde1, ¢ 688 S . Adh e, 351323 Fa), 1. §:§—1 90

(m, 6H), 2.58 (q, 2H, J=7.6 Hz), 3.52-3.59 (m, 1H), 3,82-3.90 (m,
1H), 4.62 (d, 1H, J=13.3 Hz), 4.71 (t, 1H, J=3.3 Hz), 4.84 (d, 1H,
J=13.3 Hz), 7.38 (s, 1H).

IR Spectrum (liqui_d film): 903, 1024, 1036, 1066, 1077, 1123, 1174,
1201, 1342, 1454, 2216, 2873, 2942 cm™.

Mass Spectrum (EI*) m/z: 251 (M*).

(22d)
4—Ethyl—N’—hydroxy—5—[(tetrahydro—ZH—pyran—Z—yloxy)methyl]thioph
ene-2-carboximidamide

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 1 (1d)
using

4-ethyl-5-[ (tetrahydro-2H-pyran-2-yloxy)methyl] thiophene-2-carbo



IR Spectrum (liquid film : 903, 1024, 1036, 1066,
1077, 1123, 1174,: 1201, 1342, 1454, 2216, 2873, 2942
cm 1. Mass Spectrum (El+) mz76251 (M) (22d)

4- Et hyl - N - hydr oxy-5-[ (tetrahydro- 2H pyr an- 2- yl oxy) nmet
hyl ]t hi oph ene- 2- car boxi m dam de The crude product of
the title conpound was synthesized by conducting the

rtlgth:ﬁ_g.leo(bsdé‘rlg! 83I’ 4t18notlna£h£r1?r\1rtaisoo etdaiinngf(nagEéxsplle g|2d?22c) and
% -8thphuseyq et wiainrde b hyHrpyy bamihey  0Xy hoet bybédiaphe, the
88 pabBOH 68 AL tdidhe CO0nB8uh +Rud cqu?li%eghgatls va%srified by
obtained in Exanple 22 (22c) and a5 2)aqueous

HOTEEBAT BN hBro &Y A Ael (15mr YsingSubs eed enflbynt tdfeethyl

LddtdecpaRdueikagl (18 tot ks forpaunde | hus thé'hfb%dd WBR title
urified by chromatography on a silica gel colum
PRy B Red IS oty énYietd SthyP % aseratel camdeheaide product.

"afme specbrd (850 g, €bteNts bemahifss det B, tib! €12y, 1.47-1.89
onpg nd, (0, 96 g%%;n_a éle|d of 98 % as a col ourl ess
’n‘g gro%lur’& L9 18 VR=SpBCEF im X-4803 M, (meDEHB) X5 8Fp 94 (m,
1H)204(61 @H, 1HF7J=12'BIZ%29>)"( 14-.4'1;_03-13,8%%(7%3%2%%),2-45.%96(3& 1H,
H, =L, 6 ) 5 = y y = . ]
"221:.181"1’(%,2’ '1:?},2')8&?9?9 %‘2)', 74! 1%7?1 1H) 7:12_—’3.(§r|~|zm)1§1_) 4. 80

JRISPEH rum) L1218 dHz) 1m)4. BR24,ba112H1 347, QB90s,1588) 1635232872,
Adb, 35D 1 R-Spectrum (liquid film @ 1022, 1117, 1344,
1390, “1588, 1635, 2872, 2942, 3353 cm 1. Mass

Mysec EPeRt {URABFRBIY m/ 228885 (MMHEH)). (22e) :
3-{4-Ethy|-5-[(tetrahydro-ZFprran-Z-yIpxy)nethyl]-z-

hi enyl }-5- (4-phenoxyphenyl)-1, 2, 4- oxadi azole The

@&8de title conmpound was synt hesi zed by conducting the

334'{m-l-:alﬁyr%lqt(iteBr&}@y&ﬂ&atmﬂs%é@nﬁgzlioﬁyﬁ@éﬂ%?—?—éﬁf‘ényl}—5—
(%gl 4- henoxybeqzq}gaacgd {O.l g, 0.73 " mmol), |
Ry AP SRR 11 el @%2p02 1219, 0. 76 ml) |
1- etthy| eBudB-tditnre ¢dwdaamdneps opytJieaibedivyicd@ducting the .
AR T AiOn: Sy ks pBaf PSR i, 2551 ok5he
iPpehenygiroienacid d@r boxg mTA3 teo))]. 17hgdrdky@@naoeljazole
(chab ¢1as. POLALILA 1LBeny1-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride (0.15 g, 0.76 mmol), -
4—ethyl—N’—hydroxy—5—[(tetrahydro—2H—pyran—2—yloxy)methyl]thioph
ene—2—cérboximidamide (0.17 g, 0.69 mmol) that was obtained in
Example 22 (22d) and tetrabutylammonium fluoride (a 1.0 M solution
in tetrahydrofuran, 14 ml, 1.4 mmol). Subsequently, the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane .(0:10 to 2:8) as the eluent to afford the title
compound (0.25 g) in a yield of 78 % as a colourless oily product.
"HNMR Spectrum (400M Hz, CDCl;) & ppm: 1.26 (t, 3H, J=7.6 Hz), 1.50-1.93
(m, 6H), 2.65 (q, 2H, J=7.6 Hz), 3.55-3.61 (m, 1H), 3,89-3.96 (m,
1H), 4.69 (d, 1H, J=12.9 Hz), 4.77 (t, 1lH, J=3.5 Hz), 4.88 (d, 1H,
J=12.9 Hz),.7.07—7.l2 (m, 4H), 7.20-7.25 (m, 1H), 7.41 (d, 1H, J=7.4
Hz), 7.43 (d, 1H, J=7.4 Hz), 7.66 (s, 1H), 8.15 (d, 2H, J=9.0 Hz).



Exanpl e 22 (22d) and tetrabutyl anmonium fluoride (a
1.0 Msolution in tetrahydrofuran, 14 m, 1.4 mmol)
Subsequently, ‘the crude proguct of the title conpound
t hus obtained was purified by chromatography on a
silica gel colum using a m xed sol vent of ethyl
acetate and hexane (0:10 to 2:8) as the eluent to

fQr tle ( ield of 78 %
ﬁi > egt%ourlﬂ 4o "Er g&gctPog%H%ﬁé'sﬁéégr% “Pacon. 1613,
1?-&72 CBe18) crg ppm 1 6 (t, 3H, J=7.
o 50 _ 2.65.4q 76Hz)355361
(m 1%) ?@5’%&?@5%1“% 5?)&)””%%9’]((1 1H,~ J=12.9 H).
4. 77 (t, 1H, J=3.5 Hz), 4.88 (d, 1H, J=12. 9 Hz) ,
722057) 12(m 4H) , 7.20-7.25 (m 1H) , 7.41 (d, 1H,

43 (d, 1H, J=7.4 Hz), 7.66 (s, 1H), 8.15
t%fEffBMl 9 bs'd4FE§len‘1’WPhePRlSpbc%rrﬂnﬂxémqmld-}-lyllﬂr}%?ﬁih,enyl}
dhAnol167, 1245 1488, 1589, 1613, 2872, 2940 cm 1.
l\/as Spec FAB+) mz: 463 ((MtH) +), (22f)

hyl 8 T%% bhenoxyphenyl ) - 1, 2, 4- oxadi azol - 3-yl ] -
2‘¢4ﬂeeh%l}5 [WEEFﬁfm&dfﬁiza“§9f&ﬁ423}16§yfmethyl]th F?l%?Yl} 5-
r n-2-yl oxy) me
L Ao L 28 4 8084 ) b was
- @4 naroln) Exdrelenas (Zﬁet)ameaimaanxmnlle wad bdded pyRidinium
pyridiniym o
e e Do A0 Y S Bl B i 5 e gy e
I&Iﬁjlltthag migsuke iwag E’I:XI‘JLEFCEaWE\ﬁWSt férf @ohAhr SOG A 4tirring, -
<%?%u§ u{él the reaction mxture was
poure 0 wat er ( BEVEES tish&Rtehe(2G &l FBnaugReh the
@@tqtaetle@d/\pt(hrseqﬂ%d witleteathyl Jdreramet.r ante \aas::a\ash@@ washed

dried over gneS|un1squa e.
“tar?élefsil}”t‘ ratidéahas &FAPST ﬁ’fJébFatllﬁnva’é*LR) ftlétaﬁf—@rvcha hgaporated -

ir tvheue o agAerd O:Hed @} 14 Nedhpsughd (©f1 P 80/‘inaa;‘/l_)§eld of 92 %

crystalli white, soli 1IHNVR Spectrum
L5V Y %ﬁﬁr 1Bt q 50 q%ﬁ J=7.6 Hz), 1.79 (t, 1H

"ENBR Bpdry ruR. @D0( Mz 21dpcdH7.56phi) ,1.4788 ( Gy, Zb'lﬂ N §z9 1.79
8 4P T LA e L v
7.08- 1512 dim, 2941 J382067HY (m, 1H), 7.41 (d, 1H, J=7.4 Hz), 7.43
(d, 1H, J=7.4 Hz), 7.67 (s, 1H), 8.15 (d, 2H, J=8.6 Hz).

IR Spectrum (KBr): 760, 998, 1232, 1422, 1487, 1579, 1591, 1615, 2964,
3452 cm™. - '

Mass Spectrum (FABY) m/z: 379 ((M+H)').

(22g) Methyl
1-({3-ethyl-5-[5-(4-phenoxyphenyl)-1, 2, 4-oxadiazol-3-yl]-2-thien
yl}methyl)azetidine-3-carboxylate

The crude product of the title compound was synthesized by
conducting the reaction similar to that mentioned in Example 1 (1f)
using
{3—ethyl—5—[5—(4—phenoxyphenyl)—1,2,4—oxadiazol—3—yl]—2—thienyl}
methanol (0.19 g, 0.50 mmol) that was obtained in Example 22 (22f),



| R Spectrum (KBr) : 760, 998, 1232, 1422, 1487, 1579,
1591, 1615, 2964, 3452 cm 1. Mass Spectrum ( FAB+)

mz: 379 ((MtH+). (22g). Methyl

1- ({3-ethyl-5-[5-(4-phenoxyphenyl)-1, 2, 4- oxadi azol - 3-y
[1-2-thien yl}nmethyl)azetidine-3-carboxylate The
crude product of the title conpound was synthesized by

Qf%ﬁcﬁclagg‘?ﬂgb)%lrd%a?élﬁl SI 61 bé‘ oq therlgﬁennt;l p;osphlne (0.26

93 OZEHW\OS) f Stle(tiwbr?ew@ﬂ_\ypﬁewa)rbbxz,ldtemdmazmoﬁdﬂ ]o 11 g,

@-1hineBY Maee &
obt ai nedb |} nN brz&l]e%h 1a£11%§<9 car on fgj% rabr onf de

Pspsugnthy 9§hﬁ1ﬁﬂ‘§d9 PF‘P‘B%FénW pHEs pht ke cOOpe®d ghu§ oB@ained

WD phir i PRdhply chrvtRkbdl BQQ% Liea r L9€n mixe
b }b!y QNQ%-Q% | so%grlgssl (IR% ?anwﬁ{e %g %3 d

%ﬁ’_lveft me%tt})y a%ﬁb%%l%ﬁt Pexang (G Bulie hrodast tiof elment to
difdrl clonpoube cohpsubtal Ded) vas ﬁ.LHJdeb?de%’as a pale yellow

}(}{ ?99‘%‘ i]% on a silica gel columm using a m xed
ven acetate and hexane (2:8 to 4:6) as

]tHN@Rdimttrumo(Sféf Mord QM1 id lppmeonyraund, (8u,13= g)slmz)a 2.61

yd elod of-772% %,as rystal e soI
Aﬁ FEect%r ué)ﬁ‘? ( 500 Mid()&flv%ms 3 %5421 ﬁ%)H 3-72 (s,
7. 8- HE) (s 2280, N-§6-2HL2 Jeiz. 6HHz)7 2:@ 3328. (4111 (m, 7.38-7.43

3H),2H3 6*2@27((},(@){)2"9 143 le éﬁ ﬁ;")s 3,77 (s, 2H),
06-7. 12 20- 7. ¥258.7.43 (m
%Spe?ts%‘“(@BriH) 11@7'1412(4<9 iz 7dJ849® H2$894 R7Secepemcn™.

M Specdhbr, (FhB40, m/Jz36Z761€r&DhH 1p89, 1736, 2963
cm' Mass Spectrum ( FAB+) rriz 476 ((MH) +). (22h)

'1-({3- Et hyl - 5-[ 5- (4- phenoxyphenyl ) -1, 2, 4- oxadi azol - 3-y
(32r2-thien vyl }net hyI )azeti di ne- 3-car boxyl ic acid The

b o =R et iR L Z%%ahﬂa%qay-hé'yehiz ~thien
srle}_a@tthmh aszemlldanet-@—cartmxyﬂmnta@rwd in Exanple 3 (3e) :
ljl-Sl(?glegtE%t;‘leé cor[n ?L(mc} pl'?el’l1(6)x pﬁgﬁyf}fn&h 1Eeoxaral a%b?l%o); 95 %
39 2pWh Hise REY§¥a ey By bk bivdr erd @ tiagb by | metae t {6n SAmg lar to
tha¥b mER®l Inddah ¥@Smple 3 (3e) using methyl o
1-({3-ethyl-5-[5-(4-phenoxyphenyl)-1, 2, 4-oxadiazol-3-yl]-2-thien
yl}methyl)azetidine-3-carboxylate (0.17 g, 0.36 mmol) that was
obtained in Example 22 (22g), a 1 N aqueous solution of sodium
hydroxide (1.1 mL, 1.1 mmol), and acetic acid (62 pL, 1.1 mmol).
'HNMR Spectrum (400 MHz, CD,CO,D) & ppm: 1.29 (t, 3H, J=7.5 Hz), 2.78
(g, 2H, J=7.5 Hz), 3.75-3.86 (m, 1H), 4.30-4.60 (m, 2H), 4.71 (s,
2H), 7.11-7.17 (m, 4H), 7.22-7.27 (m, 1H), 7.41-7.48 (m, 2H), 7.80
(s, 1H), 8.15-8.21 (m, 2H).

IR Spectrum (KBr): 761, 1170, 1241, 1368, 1487, 1591, 1614, 2969,
3536 cm™. _

Mass Spectrum (FAB') m/z: 462 ((M+H)").

(Example 23)
~({5-[5-(3-Fluoro-4-isobutylphenyl)-1, 2, 4-oxadiazol-3-yl]lpyridi



obtained in Exanple 22 (22g), a 1 N aqueous sol ution
of sodium hydroxide (1.1 nm, 1.1 nmol), and acetic
acid (62 aL, 1.1 mmol). ' HNNRoSpectrum (400 MHz,
cb3cebD) S ppm 1.29 (t, 3H, J=7.5 Hz) , 2.78 (g, 2H,
J=7.5 Hz), 3.75-3.86 (m 1H), 4.30-4.60 (m 2H), 4.71
(s, 2H), 7.11-7.17 (m 4H), 7.22-7.27 (m 1H),

- " L. 80 1H)., 8.15-8.21 (m 2H).
r|7R Séf:“té ‘?B%nf"(a %191‘;%1? Cf%%ﬁxyféﬁl?cﬁ%68, 1487, 1591,
1614, 2969, 3536 cm 1. Mass Spectrum (FAB+) nlz: 462

((MHg). (Exanple 23)

5-f 5- (3-Fl uoro-4-isobutyl phenyl)-1, 2, 4- oxadi azol - 3
-yl'] di 179 n-2-yl}nmethyl) azetidine-3-carboxylic
acid Oit k-N N N N~>CO2 H (23a)

5- Brono- 2y

I‘ft-butyl (di met hyl )silyl]oxy}nethyl)pyridin
tion of 5-brono-2 -fornyl pyridine (4.6 g,
25 mmol) | thanol (30 m) was added sodi um
borohydri den&d. 93.g, 25 mmol) at O0C wth stirring,
and the resul tN~Ry '@gzgre was stirred for 1 hour.
After evaporating the “solvent in vacuo, the residue
obtained was diluted with ether, poured into water
) extracted with ethyl acetate. The extract
%%)V\n:gsﬁgﬂ%w%?r% {igs% tl}'wétdéﬁleﬁgéébiﬁsl.yléﬁ‘m?‘%Wyldﬁ)yrldlne :
sodiTenacédlortiide ahdb-thricad-2vEo rmppiesdufe sW feale. 25 mmol) in
[ i iJtr.ate was evaporated in
n\%téﬁgds{fbig%bg%ﬁ )%E&S?% EI’oa.lso GPE oW B9EN&0 r 5 95 mmol) at
BBt tihe st B rigni alak che {e3ud tng4Ri ABk)wad Btirred for 1 hour.

ApeN-d] f.or ] de (30, m.) was added , _

t.-t%%t %/F%Jn%gttﬁglgg?%lso%ﬁf’gril ety §heoresifne oRfepned was
HluEed wg‘phmetrhe:fopesi Ii“,tiitngvamext (rGeml MWasd sktfaﬁ&cﬁ&ith ethyl
4QeBLL eMpRLaL M £ Jiof, Lo ALLer, siiffing, the .
.reaction nmi xt_uretmag po%?{géi ?9‘%1%% Wa {é?ra( Ay Yty solution
dx PPALER FRACER de e e rdriFHeo Rt readnasdsmwashizd ewi tAE @ r

fHatuael &0 8EYEAUS rseb WasOdy Ao r 22di ri nd N
a?[gif)?d over nmagnesi um sul f atﬁéorAfterH-Pqiv ?Jrlg'ti gﬁ?ge?'heently’ to
i

Pat ¥ Rds tBY aptiiati8dor e iRriendafidareler (8ed g, 49 mmol)
ipr SdMedingftiyd€ormamide (30 ml) was added t-butyldimethylsilyl

e To a sol

chloride (4.1 g, 27 mmol) with stirring, and the resulting mixture
was stirred at room témperature for 1 hour. After stirring, the
.reaction mixture was poured into water (50 ml) and extracted with
ether. The extract was washed with a saturated aqueous solution of
sodium chloride and dried over magnesium sul fate. After filtration,
the filtrate was evaporated in vacuo, and the crude product of the
~title compound thus obtained was purified by chromatography on a
silica gel column using a mixed solvent of ethyl acetate and hexane
(1:49 to 1:9) as the eluent to afford the title compound (6.8 g) in
a yield of 90 % as a white crystalline solid.

"HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.12 (s, 6H), 0.95 (s, O9H),
4.78 (s, ZH), 7.42 (d, 1H, J=8.6 Hz), 7.82 (dd, 1H, J=2.3 Hz, 8.6
Hz), 8.56 (d, 1H, J=2.3 Hz).

IR Spectrum (KBr): 1008, 1104, 1258, 1377, 1471, 1578 cm™.



title conpound thus obtained was purified by

chromat ography on a silica gel colum using a m xed
sol vent of ethyl acetate andipexane (1:49 to 1:9) as
the eluent to afford the title conpound (6.8 g) in a
yield of 90 %as a white crystalline solid. 'HNWR
Spectrum (400 WHz, CDCl13) 6 ppm 0.12 (s, 6H), 0.95

cerdn By 2D 35,43 Ly AH I=8.6 Hz), 7.82
‘%%sds, %?ﬁ,‘:tﬁ‘:”ﬂ. %ﬁ(ﬁz’ '%)% 3?—13), WHRE) (g, 1H, J=2.3 Hz).
IR Spectrum (KBr): 1008, 1104, 1258, 1377, 1471, 1578

g%%%-) 6:L§({)[t m (§9§gél{ﬁm Qi@%ﬂm{zqmethygznlco(tl\gl.tlkobnl-lt:_)rlie

6- ({4 t3ButyP defret hyl )SI |yl Joxy}methyl)nicotinonitrile

A 15l an u ime me

5 br omD- 2- EF% g tatlycli(dltngtlr% )l§| SRRt A Y ipe dPn30 9
b-{omgd) g:h at]wes eRBRINehAN Wa@nm ap n@aao n franpyen2B (0.18

233k, m#d NG BYAMidRnk0i1 18
%I s(di ben?yl | deLHeiLcetnogie) %%%eggﬁ% ™ 6B mid1 §2 mmol)

Hid 1t 11PhP ?mhﬁﬁémmﬁﬁmeyr@wméﬁé g4 NP8 BmOB) in

id t d
IR D RAG S Bh) DO ol A bR EE L nour.

Admgerapling t?h@%aewwtmnebuﬂee wascpmn erdxtuné awas poured

walekadBd Sxd eaet e oM t cqt Q@ﬁer Th%h %E\E:twas vaaasshe% with
wth a saturated a erus solution o I um C?]?Or

Arrd TUrRERY ABIEOUAY inn bl padium Azhtlerlcﬂe Iamdatilrma;i over

ridymefsiibinl S Efaves evaper at edradibnVacyo, fla.ﬁg.iatcgewgg Léa(:\jzecxporated
r oduct of. th]'Pe1 title co ound t hus obt ai ned

pur '3y W & ?Sﬁﬁ?%éarrz? Gt &heititds ‘@‘é‘bpoc‘:@ldu‘ﬁhus obtained
WSS pgrafmd(égi cf&@h\i(éﬁ@rﬁ@fl‘%ﬁbg)d sﬁ@@&@tgl%la&dlm@ggng a mixed
uent .to_affor e conmpoun

4%“’% ?f em% y| P&t 'St 299 }a/e’é?’e @h%}ea%ﬂ?gt &t #§He to afford
"Sbtﬂ Fath_gmwplgpéép erMaM-ize,ldCQI:BB)ﬁ Ssppwhife kyissalline
£960.0.96 (5. OF), 4.87 (s, 24 . 7.67 (d, 1H =82
le% 7.98 (dd, 1H J=2.0 Hz, 8.2Hz) , 8.78 (d, 1H,

jN osl?%tml“R”s?PeadﬁFun@f(%BP)é PPREQ0. 19545, $HVD,0.18D4s, OH),

QZ;?O(@,mzii), Negs(Epeef Hue. ¢ FdEt) 7 e (a@49u( (MsHhh2, 5. 202
e(%? (
{[f31 Bblf’yl ('& Pre’i"ﬁ’yl )silyl]oxy}nethyl)-N - hydr OXYPYT i

IR See8tran (KBax i ml ooy dQ54, 1470, 1594, 2230 cm™?
Mass Spectrum (FAB*) m/z: 249 ((M+H)*).

(23c) _ .
6-({[t-Butyl (dimethyl)silyl] oxy}methyl)-N’-hydroxypyridine-3-car
boximidamide

The crude title compound was synthesized by conducting the
similar reaction to that mentioned in Example 1 (1d) using
6-({[t-butyl (dimethyl)silyl] oxyl}methyl)nicotinonitrile (2.0gq, 8.1
mmol) that was obtained in Example 23 (23b) and a 40 & aqueous solution
of hydroxylamine (1 ml). Subsequently, the crude product of the
title compound thus obtained was purified by recrystallization from
a mixed solvent of ethyl acetate and hexane (1:9) to afford the title

compound (2.1 g) in a yield of 94 % as a white crystalline solid.



The crude title conmpound was synthesized by conducting
the simlar reaction to that nentioned in Exanple 1

(1d) using

6-({[t- butyl(dlnethyI)S|IyIony}nethyl)nlcotlnonltrlIe
(2.0 g, 8.1 mol) that was obtained in Exanple 23

(23b) and a 40 % aqueous solution of hydroxylamne (1

1 e t he e product of the title
gg%%éﬁ%%% usn%ttalnédc§£§ pUri¥ied by (s. €H), 0. 56 (s, 9H) ,
4 Sér yst AH)i, zat Dn(biy, 0PH) @ Tms¥edd salvents of weyhyl.95 (dd, 1=,

ﬁgﬁQahg and hexang {L: %% &ﬁéagffﬁﬂ the title conpound

in a yiéld of RLE crystalline
|Sipect111811 KBHvaRligp?ecter%@m(sw NABASCORNE), B2pPM 3467 cm™

»&5%3 SorAH) 78596 6 (s, 2H), 4.89 (br,
Sé 2% d(FSilEﬁ 3“(/§3Hz)(”€F gS(dd 1H  J=2.4 Hz,

8 3 Hz) , 8 77 (d, 1H, J=2.4 Hz). IR Spectrum (KBr):

€258, 41885ho-238Tuodb45, (23466n ﬁ%%% 4R 7 2RSS
Spe&trum FAB n(1)z 28(5 I& p&z%ggl %m)lben s
Snd S2IPFHYR ¢ 1 3R yneY ;%Fbr?%iwl AspbgR Yuse hoditte T6.65 g,

la Ssohalt)i nng offi - Sdﬁm:}@mybhﬁdnﬁmw ﬁ?ﬁ&}@?%dé@ édl%'lgeams?lutlon
1t ol o i me or mam de

4 %9,_561 &R vkht“éd% of Utlsoc-ﬁ 1of gstfr Nt atdyil fermanide

(20m18 01(.‘, ﬁrlrﬂmbﬁliﬂdg Na £l WYEEQIW Hextde Bhl &lirred

é%r Sﬁth stirrin and the resulting m xture was
S PP BTN - 30 URCRAFESTe £ RBEnbPactirs Thetyreawpbondded a

sulxtioe ofad-added-2-f1sekubéofe fehyde (o 20 g, 1.0 mmol) in.

) fd uor obenzgl deh 0. 20 [y in. =~
o E‘%‘“ﬁ%‘fyﬁyff BRI G200 B o4 Temir reiper dtup bimring,
apdt af tstr redgigig tlamd:eaf:teon rt&n@Eﬂgtltﬂ‘EEtbeﬂﬁﬂ Oflnperature, the

I r esultin L
rte%ﬁpgflﬂj M{LedR & %I‘Lel'{.g}%OQEB rfrog%fr#olb?ur Afggi‘er stirring,

m Xt ure was urt hernore sti rre
SPRTTTAEY 2quensuPatl ed ey @é orrnaydiumt Flokp wifdearronii)uwas added

2N kRé | £l D ofl ni MRS cabdegiedd thE f&ﬂﬁ:tl'oﬁn am&(tt'ﬂ{aeré&ltlng

qu nch the reagtlon and the resulting mxture
PGP EYPREGUNET éP P 20 CRF)(2Qritt ekt d aé*f@ft\mdmt@temnyl acetate.

T@eeéxﬂnact Tae washeackitsas Hﬁﬁﬂﬁaieﬂﬂ&&hé%u%aEHI@€f3$ of sodium
Adueons sol ution of sodubm chloride and diled over
sodi um s A SPREYP &tY dfﬁ' e1’ h@‘ teE| fHhtretiay, the
fayaporaved qwappagugd ignda¢ie, vandctehet tthde QQH]D@LUﬁpbhhlé thus
hed r rap n a silica ,
o%QB@ﬁMQa@%rEBEé& b?/ clpxy %'E ? e%ﬁ?}c%ggi gtoéugﬂd,l31ng

col urm ‘using _a-m xeq
ah@i(’é?fé Sedvent t@f o3} a%ettatt@ aeﬁutmxanteo(afi@rub Bhes5) as the

eibbh€ ParesA thHQ- %Qtﬂé doﬁpguxya e(IOd 19fg§%_n%aa§1eld of 82 % as

col ourl ess oily product
a colourless oily product.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.76 (s, 3H), 1.92 (s, 3H),
6.13 (s, 1H), 7.09 (t, 1H, J=8.2 Hz), 7.19-7.24 (m, 2H).

IR Spectrum (liquid film): 1403, 1483, 1562, 1599 cm™.

Mass Spectrum (EI")m/z: 228 (M*).

(23e) 3-Fluoro-4-isobutylbenzoic acid

To a solution of
4—bromo—2—fluoro—1—(2—methylprop—l—en—1—yl)benzene (0.19 g, 0.81
mmol) that was obtained in Example 23 (23d) in tetrahydrofuran (4



"HNVR Spectrum (400 MHz, CDC13) S ppm 1.76 (s, 3H),
1.92 (s, 3H), 6.13 (s, 1H), 7.09 (t, 1H, J=8.2 Hz),
7.19-7.24 (m 2H).-1R Spectrism (liquid film: 1403,

1483, 1562, 1599 cm. WMass Spectrum (El+)m z: 228

(M+) . (23e) 3-Fluoro-4-isobutyl benzoic acid - To a
sol ution of

b - 2 t hy r -e ene .
g R A s £ o oS ol PRI Rprn 23 nexane
(23I@)ml,not &t mdily)dﬁﬁf—UBgmwﬁ.éh kﬂerﬂiﬁd ¥wA8 taddedulting mixture
Msol ion Qf n ithiumin hexane
TS L st apermi Bar sl (i AT M AU s carbon
dioxilde wgtcmbueulselum -stAfreed sati rrheg samaNt egpenat ¥WoQium
Itﬁfroluggléroly@i!)r? Q‘ﬁﬂti' a&é‘%{l‘gg thdeI gé(zlagce&nnnt\loxttulgg to quench:

sol ution ter stlrrlng aqueous” so
HRIF B3¢ Hens od st £bd r@zuﬂrﬂnmsua@dﬁedab@rm waadetlivrth ether, .

mlﬂlﬁﬁgdb@tﬂl&maquécjﬁ Hﬁﬁ%tch%ﬁlé‘%@ﬁ@%é[xfl edgﬁg?ﬁtracted

Jg:meous | ayer was washed wth acl
sHeb #SeRP HR FIRLBr i Fhec PUE 53 tiasnWaseded taet edturated

eW[deh)ugt sylutaeat & &oagah rbhlEQ@d@Hr{cﬁQh&@%x)@QSQ&ﬁuW ERifate.
sat @t ed . aqueous_sol ution of sodium chloride and

' Iafﬁeéd oUeTaSwdr uhle Ui idrate s evaperaEad | igh vache- '-
. S‘nuHster;aéstllya,s tevapmlaitaebnl Bf va@&esl&w@mlﬁﬂéaym tthanol (3.

I ut.i on, tl e, I es| %e obt ai ne hanol é
wgs aad%daoefo Yo pa‘fal AdCaHR o &P 8H g ‘?lothlehéesultlng
migtylrei e shixted e twasons témpechtatrer ﬁ@fnltﬁdmenawf% h@drogen:
de t o, here.. After st
Qtnt&%ﬂﬁey@ ﬁf@epnggggv\g% Fh?t St eglontHHXt&eF JJ:'Ja]ht&r%d with

t he reactl on m xture
GHd tri |andate KAd teaporatedrenaved o vagcta:f t@raotfbhe the title

c u 12; l.d_ 0 white
iRl 10=17, 01y U1 714 S L B8
%Sgeggnﬁ MWH@—%DCJ@)I-QZBPI“ 04933t p 6O I= (Snf; H;_H)l 88-2.00 .
anSSH(pI 2.2, (d- 2 bl).4 B35 ttas YW, IF7. J8=7H§)Hz(75 %373 (dd,

#_lgd gl%z) (23{43), 17 %lH%zld, 17H, 81 {)dd Hzl,Hl J_I:-Il-z) .

- {5- [5 (3- Fl uor o-4-i sobut yl phenyl )-1, 2, 4- oxadi azol - 3-yl

Jia%r)i din-2 vyl }nmethanol The crude product of the title
conmpound was synt hesi zed by conducting the reaction

- 61 ThPE 42 - Tloqreat - heekutordietiennl ExXariplieok@d {d24)-3-yBj pygridin-2
3nfyldehQsdy | sobutyl benzoic acid (0.12 g, 0.63 mml)

t'hat was
The crude product of the title compound was synthesized by

conducting the reaction similar to that mentioned in Example 12 (12a)

using 3-fluoro-4-isobutylbenzoic acid (0.12 g, 0.63 mmol) that was

obtained in Example 23 (23e), l-hydroxybenzotriazole (89 mg, 0.66-
mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide

hydrochloride (0.13 g, 0.66 mmol), |

6—-({ [t-butyl (dimet.hyl) silyl]oxy}methyl)-N’-hydroxypyridine-3-car

boximidamide (0.17 g, 0.60 mmol) that was obtained in Example 23 (23c),
and 1.0 M solution of tetrabutylammoniumfluoride in tetrahydrofuran
(1.2 mL, 1.2 mmol). Subsequently, the crude product of the title

compound thus obtained was purified by chromatography on a silica

gel column using a mixed solvent of ethyl acetate and hexane (2:3



obtai ned in Exanple 23 (23e), 1-hydroxybenzotriazole
(89 ng, 0.66 mol), o

- 1- et hyl - 3- (3-di et hyl am nopr %1 ) car bodi i m de

hydrochl oride (0.13 g, 0.66 mmol), _
6-({[t-butyl (dinmethyl)silyl]oxy}nethyl)-N -hydroxypyri
di ne-3-car boxim danm de (0.17 g, 0.60 mmol) that mas

bt ained iy gl(m @o %%f&géct)he' tlé.rt]ﬁdﬁgmogg) gd Lit n a yield

tetrabutyl ammoni unfluoride in tetra
801 32afmp|hiteyupsetfirdding, sehedcr ude product of the

ik espec@RAUNDE RS, A nesl o P P4 f(aedapyg— 6 i), 1.62
el col um usi ng

h I
B v Rt o S, B Bt Aith St 3-8-289) 1 6.87 s, 210,
assd he, eJHueJm teonaf f ar. \%thﬁ, Ll If:g;:lgnpp,undl éfj) (Jﬂg %}}\;{Fél B=10.2
Id 96 it stal Line soli

%ﬁglctGrum (‘4 o 35'0%&3 g%p‘rﬁ 08651, BeA? §9%, ¢H, J=8.2
Hz) 2.0.B2), (D4 I&D 1H,. 9%1260Az(n1 1H), 2. 6% (d, 2H

T Soge bRl (il f’“PZH"}i%du £ 3508 155, P18 o %12 3170

53 (dd, 1H, J= 7 8 1.6 Hz), 8.44 (dd, 1H, J=8.

.1 | R Spectrum
»&(%Bs %?91030 (%f‘gg) (“%37‘94%856@@‘15 D, 1594, 1612, 3170

cm 1. Mass Spectrum (FAB+) miz: 328 ((MrH) +). (239)

YMethyl .
: 5 3 fl uoro-4-isobutyl phenyl)-1, 2, 4- oxadi azol -3
{5 ~flyogo- §/T§fi?é’(uﬁyll§’g§’éﬂ i h&- 3-eradiepllaBeyllpyridi

r{5&yﬁ5méﬁh§ﬂ)&Qé@idﬂné4ﬁlﬁﬁkﬁbﬁﬁf56@) 1, 2, 4- oxadi azol - 3-
yl]pyridin-2 -yl }nethanol (0.16 g, 0.47 mmol) that

was- obt ai ned in Exanple 23 (23f) , - carbon
ftSei[ISabBﬁﬂ'ﬁLd:e:o(@ 230@4tyﬂpﬁém19l Bndoxadiazol-3-yl]pyridin-2

LAl hos 219 vere di ssql ved

TOBIERIRELRAPIE Ae ot s BB amr oo e £ (236,

@aiven tterpebacnids ﬂbﬂ3kﬂ %1hmmmsl)ﬁém@trsphdnylpgosphfne(o 19
and

eaction mixture vas evaporated in vacuo, t .
({egl té!be oth)aiwﬁé g\%’fiss(ﬁb'ﬁgl i e WofﬁV‘%mrlfgr(Qp‘HV o £°C and
siilrired ag:ethet:glammtempiangttaremfz&edto SOhwes. Qiftﬁrhyﬂ:lrrlng, the
r%%%tl:@gﬁ qu ee(r%‘% tte% fo%'{cdu { he %%Ct r??ﬁedue obtained

internediate. Subseq o 5 SO uEon
WoSape ¥ Jofr%edl hy mmﬁhwgmapn@d siihich @hllm@rmmhamq 2 mixed

JH1 eMEr & ad98d 2 SHCHRS ShMehYx IRt hMl o afford the reaction
3- azetldlnecggboxylate hydrochlorld (B.fﬁ g,
intermediate. Subseéquently, to a solution of the reaction

intermediate obtained in dichloromethane (7 ml) were added

successively methyl 3-azetidinecarboxylate hydrochloride (0.11 g,
0.71 mmol) and N,N-diisopropylethylamine (0.25 ml, 1.4 mmol) with
stirring , and the resulting mixture was stirred at room temperature
for 13 hours. After stirring, a saturated aqueous solution of sodium
hydrogencarbonate (2 ml) was added to the reaction mixture to- quench
the reaction, and the resulting mixture was poured into water (20
ml) and extracted with ethyl acetate. The extract was washed with
a saturated aqueous solution of sodium chloride and dried over sodium
sulfate. After filtration, the filtrate was evaporated in vacuo,

and the crude product of the title compound thus obtained was purified



0.71 mmol ) and N, N-dii sopropylethylamne (0.25 m, 1.4
mol) with stirring , and the resulting m xture was
stirred at roomtenperature 18er 13 hours. After
stirring, a saturated aqueous sol ution of sodium

hydr ogencarbonate (2 nl) was added to the reaction
mxture to quench the reaction, and the resulting

[\/{}' %hl&ro ur ed int 0 ; water (20 m) and extracted
tml‘alyf) Cp P8 ATk IS pg&tc%é,gnr\lvggh% aniipedgsolvent of

shinyir atce@iaaqmses@mtmnzofasoﬂiw@uﬁbﬁ@rddﬂ%faegd the title
g&hﬁqlnglv?fi vy UE‘}I & 8§t eof %ftgrasf Ig.ln‘aﬂ?%ele%(rjrly&&élllne solid.

iltrate was va ora In vacué
ﬁ%lﬁﬂe%ffumhéoﬂmﬂze COSHpod pemt 10U 6 dht $HI?Gﬁ=6N&SHz), 1.90-2.04

o 1 3. 384, L PTL09] 9IC G151 LTS 851 B UM

usi ng a nmi xed sol'vent o et’hy
f3}113) 68s (thtel dehtd thplaf Bofd the 3t 2 8campornd, 7.35 (¢,

9, b2 a It of iy 59%_-% stal lj
g dsgilHHzrlzll\/Rﬂé%geec(t@r u%(%og/ e &Cﬁg 8y 4 1 U580 Hes 1.6
19, gr23348d, @Hupy=7-8 Hyo- 2. 64H2)(mB - 1H)(dd,2 1@2 08 . 2Hz, 2.1

W27, ®.Hp) (4, 635031, 46aym 1H) , 3.48 (t 2H, J=7.2
3H), 3.87 (s,

o, 3,66 ({K- 2H, J=7.4 % 3.73 (s,
};ﬁ),pe?. ZEM({RBr)f1 12380 134G) 1373461398, 1PHOJZAA, HEY2
Ma 86 Spedtrdi, (Fh810.00/ Mz 428. 6(m4gy) . 7. 93 (dd, 1H, J=7.
Hz, 1.6 Hz), 8.39 (dd, 1H, J=8.2 Hz, 2.1 Hz), 9.30
(d, 1H, J=1.2 Hz). IR Spectrum (KBr): 1218, 1340,
(%43, 1398, 1500, 1559, 1729 cm 1. Mass Spectrum

E + |

](1 ((A{{%ls-)[sm(g Fﬂ%uggg é_!lgbsl)o atyf %1 nyll)2 f-oxadipzedi-dz st lyridi
N4 ]yéyrﬂf—‘élilyl)ngtyﬁ}wwa)rapeylm reid- car boxyl i c acid

The qtyjet lt@tf@%\?\lﬁegn& 9p9 ) B35 S%ﬂ:i—,F%glzzee 1Inﬂg?¥] ei:lcl of 81 % .

of 81% as a ite crystalline usSing
A @ PBIES- PSRy OF e @q%uﬁyn@mﬂ 1, 2;
14»((:{)5&(15a23)4f1310)tb]-ﬂ)-)’{$cdjutylphenyl) -1,2; 4~ oxadlazol 3= ¥l]pyr1d1

%n&f%a%e | di car boxy I"at e 12 g,

P’¥ R EETHBEAT T ed:aerOEX]a\?ﬁﬂ d09%2 @23@)27&1%05 ThRt was

Qm:@eoug Bw|Bxtamphe of 3 S(adxlgmrranchyadrlom 9@]16(&583;0511}%1&] 8% sodium
imJar to that

ok 1 BY 'kciuﬁi' [ '0”

l{r}g}r?tl 8nedF(|Pn Exa 13%?.32?%3;1'5]& IS i TRt iRy similar

CD3bep Dpest inned @ngErxa(mpleGBl (3=6. 6 Hz), 1.93-2.05 (m

Lirkbir Qp&'ftr(xﬁl Zé'da Mz - @D%D 3 % 4 1

14 48- 4. 2H) Z )71 2 9{”(]4? 8;!}{(8J %1—6 Hz),
93- 370%t(m,1|1|H)J_2} 658 (d 2H J=7.0 Hz), 3.83-3.94 (m, 1lH), _

4.48-4.57 (m, 2H), 4.60~4.71 (m, 2H), 4.82 (s, 2H), 7.47 (t, 1H, J=7.8 .

Hz), 7.77 (d, 1H, J=8.2 Hz), 7.92 (d, 1H, J=9.8 Hz), 7.99 (d, 1H,

J=7.8 Hz), 8.60 (d, 1H, J=8.2 Hz), 9.34 (s, 1H). _

IR Spectrum (KBr): 1129, 1344, 1367, 1399, 1500, 1602, 1627, 2128,

2958 cml. '

Mass Spectrum (FAB') m/z: 411 ((M+H)*).

cml.

9
8

(Example 24)
- ({5-[5- (3-Chloro-4-isobutylphenyl)-1, 2, 4-oxadiazol-3-yl]}-6-met
hylpyridin-2-yl}imethyl) azetidine-3-carboxylic acid



Hz), 7.77 (d, 1H J=8.2 Hz), 7.92 (d, 1H, J=9.8 Hz),
7.99 (d, 1H, J=7.8 Hz), 8.60 (d, 1H, J=8.2 Hz), 9.34
(s, 1H). IR Spectrum (KBr) :14429, 1344, 1367, 1399,
1500, 1602, 1627, 2128, 2958 cm 1. Mass Spectrum
(FAB+) mlz: 411 ((M+tH)+). (Exanple 24) _

1- ({5-[5-(3-Chl oro-4-isobutyl phenyl)-1, 2, 4- oxadi azol -3
-yl ]-65et

e in-2-yl}methyl)azetidi ne-3-carboxylic acid 185
b-1TI- k-N N N NCO2H (24a) _ _
1.0)-6-([(triisopropylsilyl)oxy]nmethyl)nicot

inonitril NTo a solution of 6-f ornyl-2- _
(methylthio) nicotinonitrile (1.0 g, 5.6 mml) in
nmet hanol ) was slowy added sodi um bor ohydri de
at OC wth Yrring, and the resulting m xture was

stirred at th Ngznqx;gnperature for 10 minutes. After
evaporating the |vedft in vacuo, the residue

obtai ned was diluted with ethyl acetate, poured into

(20 M) and extracted wth ethyl acetate.
¢%£ extract was washed with a saturated aqueous
%ﬂﬂMﬁthyhtMﬁoEﬁﬂﬁ{mFtﬁfﬂsnﬁrdpyﬁﬂfhylﬁax§9m@V§§lFH%&B%§héH@trile
sul f.at er filtration, the rate was
evapor%teghln va%uo RN ugﬁFL¥ thiP)Rigsk inenitrdie (1.0g,
iﬁ%mmeéidUEHE@baaohe@Oamd)|maﬂaMDhEy(£mﬂﬁigodi&nﬁnﬁbhydrlde

' nmet hyl f or mam was ,added _
%érqlo{%éop%(l}:}p f_ Y. 1qg,CﬁP%%§1§e fﬂinlaé 9 megtzuma)s SFifred at the
samjer termgpraa:rmdetf]@r résmimutegs mzxﬁu&e ewaﬁoﬁéﬁlrrfgeah@tsolvent in

M@ té‘l@%@&&ﬁ@ obtgg.ngdhd% r 81 Af thr gbl N qg' ietéﬁ’ﬁf poured

reaCtlon m xt ure was Ure%
or deted W0t mlet dred ex"l:hécéﬁfﬂ rvatdih W&Byll\laﬁ:f’ee:dtmt ITheaextract

et Wt edwagneous Sy 9 @Jussggim&h Qréoqgum g-t]horlde and

ried over magnesiumsulfate ter filtration,
#jHeFrﬁY%Id&ﬁ9n§§éb%r%ﬁ%§§telrlAﬁ%?ﬁofl%ﬁﬁﬁﬁuwe,ctmﬁkilltrate was

gapduatedfid Ractot | %u@@@@@éﬂ\ﬂﬁ hus. Qb:ts@.ﬁei@n Y8Sthe residue
&%raﬁé!ecgd b&/éCh{igﬂ Oq aggy ,onll xm?xloll)l Clan %eN glonlleutrirlr;lformamlde
(6 ml) was added triisopropylsilyl chloride (1.3 ml, 6.2 mmol) with
stirring, and the resulting mixture was stirred at room temperature
for 2 hours. After stirring, the reaction mixture was poured into
water (20 ml) and extracted with ether. The extract was washed with
a saturated aqueous solution of sodium chloride and dried over
magnesium sulfate. After filtration, the filtrate was evaporated
in vacuo, and the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (0:10 to 3:97) as the eluent to
afford the title compound (1.7 g) in a yield of 91 % as a colourless
oily product.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.10 (d, 18H, J=6.6 Hz),
1.18-1.25 (m, 3H), 2.60 (s, 3H), 4.89 (s, 2H), 7.34 (d, 1H, J=7.8
Hz), 7.80 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1372, 1423, 1552, 1573, 2220 cm’.



sol vent of ethyl acetate and hexane (0:10 to 3:97) as
the eluent to afford the title conmpound (1.7 g) in a
yield of 91 %as a colourlesséoily product. 1HNWR
Spectrum (400 WMHz, CDC13) 5 ppm 1.10 (d, 18H, J=6.6
Hz), 1.18-1.25 (m 3H), 2.60 (s, 3H), 4.89 (s, 2H)
7.34 (d, 1H, J=7.8 Hz), 7.80 (d, 1H J=7.8 Hz). IR186
c e 372, .1 : + 1573, 2220 cm 1. ~
”?‘%%aéég@p‘é%ﬁ)ﬁ%%pﬁfy %ﬁ:‘é@g(kmm ¥). (24b)
2-(Methyl sul fonyl)-6-{[(triisopropylsilyl)oxy]nethyl}n
kggtinonit rile To a solution of
met hyl thio)-6-{[(triisopropylsilyl)oxy]nethyl}nicot
%n( ﬁitPYi/ fetfopyls- é (T ifrePyoRhkal lwds ovbinsthed) icotinonit
Fxanpl e 24 (24a) in ethanol (10 m) was added
m chl orobenzoic acid (2.3 g, 14 mmol) at 0C with
sti rPi AgSOHHd 9% P&r raising the reaction tenperature

A-0meobyl tHIATBEFAT I(Jtﬁl,lstgbeoﬁﬁl:?isﬂ Iylr)@xly}:] Mgwﬁ }W@%’:otlnonl trile
tlrred for rs an vapaorated in vacu
ubs%quentFmOqugg%sﬁ?ﬁ‘ﬁ%ﬁ18?8'HgEﬁégPHﬁ@4 é%?%lﬁ@dethanOl

(10 @1 heias( 28ddd n-vASo AsHERd ol cSad 1H qtzeglnquql%l) at 0°C with.
olutlon of ; otaSS|un1carbonate
PPy, A Bh A TERE TESHOMI Rl n‘?’%&‘iﬁlé’“ walgp%rﬁtw.redtcf OO

'dmp&raﬁﬁzteer tBéifdsiul@ind e xt@aetwa sHl XidH eo¥aShoPOHEEE then .

to t 20 m nd extracted with ether. The
RS ST RO F Rt b SiHi s b g FoAicue

Qﬁtasoelqium etﬂh@rl (@e I@dedSIaeﬁﬁedOHesratmiﬁtgﬂemau;mibqu; fsatl@tion of:
I rate
p%ft'é%l&h éggﬁﬁ% 5.6]%18 ‘J Elaétg r]’ilﬁlg teyr}a{:‘p CSﬁf)%JLﬁ’fdlg mixture

vacuo, e crude prod
Wﬂ$u§tl€ﬁﬁQMf@éd1mk@pq3urkft%niﬂQ}rchn@nmuh@gmaptmaamnmaxture was

P%Julrlegalng;%l w&&J.er(“z"o %ﬁ%%d @xg}‘%(tje&aégg. et[‘px%(lextract was.

acet ate and hexane uen
“2ePer fithe ??W-’@t@&nﬁ‘fb{ﬂ%rS(splﬁtgynuqf %\0%@1 ehlofrige@mppdried

oa&ramav_lj‘rhetsﬁ.umCl’sM$fﬁié | Nnered ied.1 ¢ NG Sﬂﬁ‘ét Eyﬂ%-ﬁa%%OYaES

evmpb ?_Bec}éggécgg a:?é)gh ﬁlzd%gtloélgﬁzgoi?’ t@g t(]d:lelclupmpound thus -
abt@iBed Mz}, priZGeldhy &Hri:om]a’e%.g&ablﬂ)' .onl Rs3peei e ddiBh’ using
aJT;r)fﬂ)Zed g'g’ﬁf"éntlépgéth%_? acétaztze angrpxexane (2:8 to 3:7) as the eluent -
to afford the title compound (1.7 g) in a yield of 100 % as a white:
crystalllne solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.12 (d, 18H, J=6.8 Hz),
1.19-1.28 (m, 3H), 3.36 (s, 3H), 5.02 (s, 2H), 7.99 (d, 1H, J=7.8
Hz), 8.26 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1317,'1384, 1463, 1585, 2237 cmt.

Mass Spectrum (FAB*) m/z: 369 ((M+H)*).

(24c) 2-Methyl-6-{][ (triisopropylsilyl) oxy]methyl}nicotinonitrile
To a solution of

2-(methylsulfonyl)-6-{[(triisopropylsilyl) oxylmethyl}nicotinonit

rile (0.80 g, 2.2 mmol) that was obtained in Example 24 (24b) in ether

(10 ml) was added a 3.0 M solution of methylmagnesium bromide in ether

(1.5ml, 4.4 mmol) at -78°C with stirring, and the resulting mixture



Mass Spectrum (FAB+) miz: 369 ((MtH)+). (24c)

2-Methyl -6-{[(triisopropylsilyl)oxy]nethyl}nicotinonit
rile To a solution of - 187 _
2- (met hyl sul fonyl )-6-{[(triisopropylsilyl)oxy]methyl}n
icotinonit rile (0.80 g, 2.2 mol) that was obtained
in Exanple 24 (24b) in ether (10 m) was added a 3 0

[Ut.i t m_br e.in eth )
08 1 Tp DY RABEEL LY L e U8 i,
W%W@dlweqms%lmtﬂpedofétamtnhellsarmblberqner(atmur ewh8radbed to
fEea A st m St rrE't%gque chS3eUf (f%g gq%% q:%eso' urll ong %E.xture

ammoni um chloride (1'm) was a 6 he S réactiso
R} PArESYE dnga et Tt HO Rbh@nidoswt racd et e thesthdri.ngThe extract

Wi X wdEBed WAShPO YL d 1HL A YRL S s (ngufq.dn @@dso tLJEnag‘k%f“ocflde and

%n th ether. The extract was wash a satura
b §YCE NAANESH B SEFdtem oMt éél’alfmtlodrrl e ofdditrate was

é\faagnﬁsltumﬁluﬁcaioe arff 8¢ bt AbuaBt othend tlEf@ESmwﬁud thus
(%ae/alne ted in vacuo, and the crude product of

ST BREE Y GBF APHERPARREY Y Pf%lédcayael Column using
Thippdtogvaphyt enhgl acbtLte grRY h@QlaﬂémouﬁdJ Iﬁe 1 @)fﬂs%@ﬁe eluent -

eth acet at e, d
%? a\f‘%B%%OJhe Eie%Jte PBPD @ Heg)t i % yd&llrﬂo‘i’;%c?‘r’(@ Fy 2 white
epystalaine edaligf. 95 % as a white crystalline solid. ,
1 3 D 09 (d, 18H
%‘—6 P(g%iﬁu é@g{fw%mg?c% 2’5“‘721?’1 ](3 14‘& 97 (é Hz),
A 17255(% 3H1H 2. 74758 3Hk) 4 792925(dZH)1H7 357(B HAE).J=7.8"
ﬂﬁ Speggrwn (KBr y=7 16128, 1410, 1463, 1567, 1590, 2227

Mass S ectrum(F B+) mlz: 305 ((M+H)+). (24d)
W SWSFBW (2<Bf¥ét h¥12%- {220y i 1 4@br 3¢ si 1530,.02¢RiethY | }
Mussl dpBEt Bum - (GABDOXY/H: dggs de Mg+ cr ude product of the
title conpound was synthesized by conducting the
reaction simlar to that rrentl oned in Exanple 1 (1d)

iXlidng

hy| - 6- | si | t t
Py S oo sl s et v ot Lnent
Zhrppiehidamide 40 % aqueous sol ution of hydroxyl am ne
(0. %‘h@i—):rucﬁ"q%%ngggtd thteh% Egdceo g%ro uvgg%osfynttge51zed by

title conpoun us o talne
%@Pﬁé%’a‘ﬂ |t|h2afﬁr%ﬂ¢lf>rlofmn&lmrx*ed t@epmlgﬁeetmaxample 1 (1d)

lﬂﬁﬁbatem@t[}@lh-%xaﬂ@trllsopropyls:Llyl )oxylmethyl}nicotinonitrile
(0.63 g, 2.1 mmol) that was obtained in Example 24 (24c) and a 40 %
aqueous solution of hydroxylamine (0.5 mL). Subsequently, the crude
product of the title compound thus obtained was purified by

recrystallization from a mixed solvent of ethyl acetate and hexane

(1:9) to afford the title compound (0.61 g) in a yield of 86 % as

\C

a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCls;) & ppm: 1.09 (d, 18H, J=6.8 Hz),

1.15-1.26 (m, 3H), 2.63 (s, 3H), 4.79 (brs, 2H), 4.92 (s, 2H),.7.18

(br, 1H), 7.46 (d, 1H, J=7.8 Hz), 7.72 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1124, 1462, 1579, 1597, 1644, 3050, 3337, 3449
-1

cm .

Mass Spectrum (FAB') m/z: 338 ((M+H)").



(1:9) to afford the title conmpound (0.61 g) in a yield
of 86 %as a white crystalline solid.. 'HNVR Spectrum
(400 MHz, CDC13) 6 ppm 1.091¢¢, 18H, J=6.8 Hz),
1.15-1.26 (m 3H), 2.63 (s, 3H), 4.79 (brs, 2H), 4.92
(s, 2H),.7.128 (br, 1H), 7.46 (d, 1H, J=7.8 Hz), 7.72
(d, 1H J=7.8 Hz). IR Spectrum (KBr): 1124, 1462,

1579, 1597, 1644, 3050, 3337, 3449 cml| . Mass
Spectrum (FAB+) nfz: 338 ((MrH)+) . 188 (24e)
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exttapﬁjtahed wadBheaC Wt h ai]dsattlil@aﬁé&ld&qhwo@@UQBlQélém%f sodium
nd t hus obtogll ned %% urified

clhroorr%éjteoa?qgg 8 CE°E| T9EE™ §B unftBeT rfgllérﬁ’f:k%%l' the
Soltvente wis evmraa;eettat eaand faexattes (:i\é&e Zﬁrgdﬁcs_)ofaﬁ;he title -
I tit n . ina .
GHEEUe Py, RaLREd i ebid s S B AR g i raBhipe % siics
%@ﬁ&m(%@gwml)@bfg)lvsnbmﬁ PhBl {aktabld, ajdthdkane (1:9

W)7 37 a‘!sothe( @dueﬂ-ﬁ"atoJa'ﬁfo?rdl'Ehe %:Lth '?Z)mpouZdB? @ ?I.) }H a yield
73 (d, 2H. J=6. |

‘3%‘573 H?i al‘fﬂ?léﬁeEFYﬁ?ﬁl(lkBP) SO%LH% 1063, 1385, 14609, .
1Rk, SAERGun3 280 mmz cihass Spest rumi Eht) 187 2=228G12), 7.40.

(24%) Bro H obenzal dehyde To a_sol uti on
@é‘r(i HoPSHE S7e %fy’hre 37§ et HundT® (218) g 473, @l 2H, 9=6.3
Hz), 1.90 (t, 1H, J=6.3 Hz). _
IR Spectrum (KBr): 1036, 1063, 1385, 1469, 1561, 1586, 3239 cm™l.
Mass Spectrum (EI*) m/z: 220 (M%).

(24f) 4-Bromo-2-chlorobenzaldehyde

To a solution of (4?bromo—2—chlorophenyl)methanol (2.8 g, 12.8
mmol) that was obtained in Example 24 (24e) in dichloromethane (50
ml) was added pyridinium dichromate (7.2 g, 19.2 mmol) with stirring,
and the resulting mixture was stirred at room temperature for 1 hour.
After stirring, ether (250 ml) was added to the reaction mixture under
stirring, and the resulting mixture was filtered with Celite. The
filtrate was evaporated in vacuo, and the crude product of the title
compound thus obtained was purified by chromatography on a silica

gel column using a mixed solvent of ethyl acetate and hexane (1:20)



mol ) that was obtained in Exanple 24 (24e) in

di chl oronet hane (50 m ) was added pyri di ni um

di chromate (7.2 g, 19.2 mol )gsvith stirring, and the
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? 1%4 )c loro-I-(2~-methylprop-1 ~1l-yl)benzene

4 Br’Ideczu@dﬂlpm‘o@-ulc—t(af nﬁ{ehyﬂllﬁuepcd;mpﬁﬂmll wh3 b&ﬁmla@lm? by
‘?:t?ﬁ dycts ofi,the Litle fﬁ% ound was synt hesi zed 9/
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as a cdolourfess gy Sgg%ﬁ fhe: tglﬁﬂzﬁ C@[B‘E’@PPHMZ( A0D lk/‘F-Iz'J1 yield
@DE13} & ppmolouiless,oidM) pdo® (s, SH), 6.20 (s,
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3- Chl or 0- 4- i sobut y| ben20| c acid The title conpound
I(Rlsgeﬁﬁr%s(?frﬁt hEsTzed 9A. al 98Bl d338, 90468, 4574 whitte
MarsysEpddddign @ht)d ndyy .conglugthng the reaction simlar
to
(24h) 3-Chloro-4-isobutylbenzoic acid

The title compound (1.5 g) was synthesized in a yield of 99 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 23 (23e) using
4—bromo—2—chloro—1-—(2—methylprop—1—en—l—yl)benzene (2.1 g, 8.5
mmol) that was obtained in Example 24 (24q), 1.6 M solution of
n-butyllithium in hexane (5.6 mL), and 5 % platinum on carbon (200
mg).
'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.95 (d, 6H, J=6.6Hz), 1.96-2.08
(m, 1H), 2.68 (d, 2H, J=7.4 Hz), 7.28 (d, 1H, J=7.8 Hz), 7.90 (d,
1H, J=7.0 Hz), 8.08 (s, 1H).



that nentioned in Exanple 23 (23e) using

4- br ono- 2-chl oro-1 - (2- et hyl prop-1-en-1-yl ) benzene
(2.1 g, 8.5 mmol) that was o¥iai ned i n Exanple 24
(249), 1.6 Msolution of n-butyllithiumin hexane
(5.6 n), and 5 % plati numon carbon (200 ng). 1HNMR
Spectrum (400 MHz, CDC13) 6 ppm 0.95 (d, 6H, J=6. 6

. sole Bl 8 (d, 2H, J=7.4 Hz), 7.28
DHQ Sﬁ‘]’ Qﬁ%rgs%))(rg{ HE%Z?MQIH( J=7.0 Hz). 8. 0)8 (s

1H) 190 Mass Spectrum (FAB') miz: 212 (My) . (24i)
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usi %eS chl or o- 4-i sobutyl benzoic acid (0.11 g, 0.50

mmol )8t FAPRE OB aP hed'S FiEXGnprEPwd( vaf)synthesized by
dedﬂiyadltmv{g'meﬂmhtﬁllai‘deectfan e, tr&t%nmle)i,ln Example 12 (12a)

‘%S Slrgo OI‘I (E)S(]_ ‘Ytd’%g]ﬁ gr%% 0?6 bOdI I n dSeO mmol) that was
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hdi pe _car mml ) t hat
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t he crude roduct of the tile co ound t
vﬁsrbﬁtiﬁn%qiaéwd@y (Ochf shmPodf dptst Jothat sidy eltgbted dinuBnample

usiRgdp, Mned 30bveniolRfcishhyt + ARSI AEbAe%2Ruoride in
he eluent to affaord the title conpoun

t(‘ﬁrf%yap Wl %Pl B 8996 HBOY ¢r yebRIUSRE LN the crude
meldudt AHNVR $ﬁeete¢mpdb$&0thhﬁ,oﬁﬂa§%%h 5a£ﬂaﬂr1Q18& ke,

o=y by by 81 P 008 oy Tep Mino®s B sqieny oy etnn
{atappl ant-hefakiz)(1:7) 26 e e]JH,enit—t?o &fpyd the38{tle tbmpound
N TN S T
@R@Fpeigw (ﬂ_QLQ)IﬁHZrlﬂBQlﬁ]?SBH_m QZ%—B(GmGE: J—nggz), 2.00-2.09
gpeaks um (FARE) P7Z:5-398 fiMH b (s, 3u), 3.87 (t, 1H, J=4.9
Hz), 4.81 (d, 2H, J=4.9 Hz), 7.24 (d, 1H, J=7.8 Hz), 7.38 (d, 1H,
J=7.8 Hz), 8.01 (dd, 1H, J=7.8 Hz, 1.5 Hz), 8.21 (d, 1H, J=1.5 Hz),
8.39 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1332, 1407, 1454, 1591, 3238 cm.

Mass Spectrum (FAB*) m/z: 358 ((M+H)*).

(243) Methyl
1—({5—[5—(3—chloro—4—isobutylphenyl)—1,2,4—oxadiazol—3—yl]46—met
hylpyridin-2-yl}methyl)azetidine-3~carboxylate

The crude product of the title compoﬁnd was synthesized by
conducting the similar reaction to that mentioned in Example 23 (23g)
using
{5—[5—(3—chloro—4—isobutylphenyl)—1,2,4—oxadiazol—3—yl]—6—methyl
pyridin—Z—yl}methanol (0.15 g, 0.42 mmol) that was obtained in



(24)) Methyl

1- ({5-[5-(3-chloro-4-isobutyl phenyl)-1, 2, 4- oxadi azol -3
-yl]-6-nmet  hyl pyridin-2-yl} et hyl)

azeti di ne- 3- carboxyl ate The crude product of the title
conpound was synthesized by conducting the simlar -
reaction to that nmentioned in Exanple 23 (23g) using

5- chl oro |sobut | phenyl)-1, 2, 4- oxadi azol - 3-yl
% 56‘[95:&( %ﬁ‘u i‘b];)m SRS %nyt}%/trfé‘eoﬁaﬁb e (@75 §; ©.-%> A )
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'd“ =77 %z2)73376(d ' Jj——?éflifz)) 387 1‘-‘(@&“ 3.83
(é.,H2H37-77.832HZ(d, 119 b=y, 88i22l (d37 1td,. Igl. H=1H8) Hz B, 301 (dd;

Aol S SR LR L

Bplect rum ( FAB+) mz: 455 ((M:H) +) . (24k)

iR (s]{pégﬁmﬁ 3rddh Or Pa s, 9QRYL Y] phenylika 1. 2y 0xadl azlo)as, 2957

'ﬁ?fpyrldln 2-yl }net hyl ) azeti di ne- 3-carboxylic acid The

liddd epeerp@NGaBYO fye): W8S syaidesi zed in a yield of
72 % as a white crystalline solid by conducting the

reaction simlar to that nentioned in Exanple 3 (3e)

- usdng net hyl

i_;/f{]{S.s—-é%?réﬁgéh D)lr%r? 1s<|)bsuotbli ¥\|eghfny| ) oxaArd;v.oa)(zéé)qI azgll] 3 -met
hylpyridin—Z—yl}methyl)azet1d1ne—3—carboxyllc acid

' The title compound (76 mg) was synthesized in a yield of 72 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 3 (3e) using methyl
1-({5-[5-(3-chloro-4-isobutylphenyl)-1, 2, 4-oxadiazol-3-yl]j-6-met
hylpyridin-2-yl}methyl)azetidine-3-carboxylate (0.11 g, 0.24 mmol)
that was obtained in Example 24 (24j) and a 1 N aqueous solution of
sodium hydroxide (0.72 mL, 0.72 mmol).

'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 0.98 (d, 6H, J=6.6 Hz),
2.00-2.09 (m, 1H), 2.75 (d, 2H, J=7.0 Hz), 2.93 (s, 3H), 3.83-3.94
(m,1H), 4.46-4.58 (m, 2H), 4.61-4.71 (m, 2H), 4.77 (s, 2H), 7.49 (d,
1H, J=7.8 Hz), 7.55 (d, 1H, J=7.8 Hz), 8.08 (d, 1H, J=6.6 Hz), 8.23
(s, 1H), 8.53 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1335, 1385, 1568, 1589, 1611, 3412, 3480 cm™.



hyl pyridi n-2-yl)nmethyl) azeti di ne-3-carboxylate (0.11

g, 0.24 mol) that was obtained in Exanple 24 (24j)

~and a 1 N aqueous sol ution -ofi92sodi um hydroxi de (0.72

m., 0.72 nmol). ' HNMR Spectrum (400 MHz, CD3CO2D) 6

ppn1 0.98 (d, 6H, J=6.6 Hz), 2.00-2.09 (m 1H), 2.75
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1H, J=6.6 Hz), 8.23 (s, 1H) 8.53 (d, 1H, J=7.8
FE}amﬂﬂg sgectrum (KBr): 1335, 1385, 1568, 1589, 1611,
é412 3480 cm 1. 192 Mass Spectrum (FAB+) mz: 441 (
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R by A SO BRo ekt 4o
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(25a) ¢

- Eth -6 {[(tr||sopropyIS|IyI)oxy]nEthyI}nlcotlnonltr
ille crude product of the title conpound was
synt h .by conducting the simlar reaction to

that nmenty d in Exanple 24 (24c) using
2- (et hyl su nyl ) - 6- {[(trllsopropyIS|IyI)oxy]nEthyI}n
i cotinonisz~/riNe (0.78 g, 2.1 nmol) that was obtai ned

(24b) and a 3. 0 Msolution of

et hyl magnesi u t@e,H n ether (1. 4 nl, 4.2 mol)
Subsequently, the crude product of the title conpound
. thus.obtained was purified by chromatography on a

§2§d)0@ g@hyfu%J{WQt9§i &bréﬁgqg§g§&)o£y?hg§g? ihégfq¥onltrlle

acet ate and hexane (0:10
af f oftf CREAR i RYEUSENPEUMRE (13168 gympaung yhel syrifhe@iz86 by

acsn@c\mhgahecgayxﬁtlalrlﬁ&%tﬁeh i+, thﬁ%éggghrl%ﬂé%e 24 (24c) .
CDC13) 6 ppm. 1.09 (d, 18H, J=6.8 Hz),

‘is’f1§125(m 3H) 134(t 3H, J74Hz) 3.02 (q,
zﬁ{merhylau}ﬁgqy1)4694[(Exlx&Hp;oﬁnyiuyiooibﬂmékﬁ&lthEétinonit

1409 14%1&' fé ﬁiggfhaE%;geocgtrfgmeé KBr )Examp}e 24 (24b) and
a3.o M solutlon of eth_ylmagnes:.um bromide in ether (1.4ml, 4.2 mmol).
Subsequently, the crude product of the title compound thus,dbtained
was purified by chromatography on a silica gel column using. a mixed.
solvent of ethyl acetate and hexane (0:10 to 1:9) as the eluent to
afford the title compound (0.65 g) in a yield of 97 % as a white
crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm:. 1.09 (d, 18H, J=6.8 Hz),
1.16-1.25 (m, 3H), 1.34 (t, 3H, J=7.4 Hz), 3.02 (q, 2H, J=7.4 Hz),
4.94 (s, 2H), 7.55 (d, 1H, J=7.8 Hz), 7.92 (d, 1H, J=7.8 Hz).

IR Spectrum (KBr): 1125, 1409, 1464, 1564, 1587, 2227 cm™.

Mass Spectrum (FAB*) m/z: 319 ((M+H)").

(25b)
2—Ethyl—N’—hydroxy—6—{[(triisopropylsilyl)oxy]methyl}pyridine—3—

carboximidamide



Mass Spectrum (FAB+) m z: 319 ((MrH)+),. (25b)
2-Ethyl -N -hydroxy-6-{[(triisopropylsilyl)oxy]nethyl}p
yridi ne-3- carboxi m dam de 1983 The crude product of
the title conpound was synthesized by conducting the
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4’?17e8t ﬂFB/e %d%?pd@ﬁd Wé\)s synt hesi zed by conduct| ng t he

B’ @bb@fr&:@a‘kbwn 1@, hagggreRbened, d n %9‘%'1‘%9%2 f%%a) 3161,
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?ﬁ%tc%s obtai ned in Exanple 24 (24h),

:Masrsydpewhﬁmmi*)awze 669 (m+9+pl mmol),
1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de
hydrochl ori de (97 rrg, 0.51 nmol), _
Zebhyl - N - hydroxy-6-{[(triisopropylsilyl )oxy] mst hyI Ip
r hox
b\//\Elgi_s[q’(’logi:ga(?t}]le _Q gg%gﬁay@pglgng’?bég’)zg 4aﬁéa§ ‘?chbl'lél"yl] ~6-ethylp
Es—@idl}Préan)fmett@tanabutyl amoni um fl uoride in

tet r’I@lréyQEQc.flé”ﬁ%d(Jgtggf dhe @92 %p)ounguggeqs chexized by -

t he crude
conducting the similar reaction to that mentioned in Example 12 (12a)

‘'using 3-chloro-4-isobutylbenzoic acid (0.10 g, 0.48 mmol) that was
obtained in Example 24 (24h), l-hydroxybenzotriazole (69 mg, 0.51
mmol), 1—ethyl-3—(3—dimethyléminopropyl)carbodiimide
hydrochloride (97 mg, 0.51 mmol),
2—ethyl—N’—hydroxy—6—{[(triisopropylsilyl)oxy]methyl}pyridine—3—
carboximidamide (0.16 g, 0.46 mmol) that was obtained in Example 25
(25b), and a 1.0 M solution of tetrabutylammonium fluoride in
tetrahydrofuran (0.92 ml, 0.92 mmol). Subsequently, the crude
product of the title compound thus obtained was purified by
chromatography on a silica gel column using a mixed solvent of ethyl
acetate and hexane (1:2) as the eluent to afford the title compound
(0.15 ¢g) in a yield of 89 % as a white crystalline solid.

lHNMR Spectrum (400 MHz, CDCls;) & ppm: 0.97 (d, 6H, J=6.8 Hz), 1.38



product of the title conpound thus obtai ned was
purified by chromatography on a silica gel colum
using a mxed solvent of ethybs acetate and hexane
(1:2) as the eluent to afford the title conmpound
(0.15 g) in ayield of 89 %as a white crystalline
solid. "HNMR Spectrum (400 MHz, CDClS) 6 ppm 0.97 (d

, 2)=6.8 4 2.00-2.
?%?a o2 Doyt 250100k, 30 2757 ()22 00 248 5 2o
) 284, 097 (3 Hzip, 4 3294 (T, Hef, %4482 {d),, 2H2Jeh. BHHZY=4.7 Hz),
1 G4d, 1 Ho= Hz 8 J 7. 8 0
;gdézl ((11H1%gd§r?z) )387 %, {4, f?ld oy aﬂﬁédaz]?}l J=7.8
234 -Gz H 8 g (g, H%f} qﬁi ép@@eruﬁin I4<Bd) : 13278 13442 -

18 Sbe ct264, 7., 3286 6 1. s ec
1\%':% (RBS7, 1 14836 1%%5 I\/SE% |515§§’ 1IN 3366 cm?

235 §)PF§t("3‘“cfﬁpt§’b w7 s&ﬁat)ﬂ&%’ﬁ%hyl) 1, 2, 4- oxadi azol -
-yI] 6-eth
Z rlMd g -yl }met hyl ) azeti di ne- 3-car boxyl ate The
|t duct of the title conmpound was synthesized by
boﬂc&tdﬁrmg d:limeam mhmbwm@ﬂeﬁpltm Ihat-opeatd ANed -] -c-eth

|
%ég g ?5 oro Ey ioﬁeqrt SAReRy F3Ta0% 18 6% adi azol - 3-yl
- 6- Tétehwrpdeypmﬁuq:tZoyl t}maettha:mel cbpditndy wab. 4ﬁhtmﬁzll)zed by
uc ar re [e] 5 one
&E}ﬁli WA Sy Q@lteaéﬂxﬁ_‘i n %@gghec A?t(xtn P %I p%gs%ri;ﬁ%e 23 (239)

tetrabrom de r|p eny
9ing g, 0.80 rmol) met hyl 3-azeti di necarboxyl ate

s0qBLeki fEo{(21 50 xadiaz -e
m/.c’\i[l_r dlql so r%goy 42} Hgtrrl{fr%:’eh(i d’.qgohnfap% 394 fipry) > Yil-6-ethylp
é’qaeﬁf}fﬂﬁtr’[aﬁ?@l (Oudé DrOHREmeY) thet was bbtebmerbindxample

IEhUSScD)bt eaneth té’t&%b@@iﬁi(ﬁé ed. @’130*@ QBRI aggy?ﬁ)&ﬁphosphlne

ca ge%1 coI rm usi ng.a m xe sol vent of
ta? e’ ahd™R h’n@eE*in 31"“’f"otlzil“fCéFb%xylf)ted’sYdtrﬁéhlorlde (91
rej,u@nﬁo o 1f faoridN thelitiisbbeopprgmyndmife 1@ .¢) &, & .2 mmol) .

0 | | | h duct.. ' HNMR
éétipb?g%})gfr}nt%?‘rb g}‘%ﬁ%ﬁld%&ﬁ%ﬂy > h% bgt”(%c xégg?u%%_éh%s obtained
445 puripied py, c%magn@rdph—jz))p d_ 994 2a If® 1( 69 L) usz?n&b mixed

v o atle anel
:%CQL e%E:) f]éZhgl 'é%)at g” %ﬁd l{egc (1‘;1 gcf& cgr‘ EHI)?’\?— tlée eluent

t}qz)affsrq3tl'(es tlBiL& cogl_pg)qmgs(o 249 9) 7iB® (ydelq_}df 837% &s a pale

FeoulsRTolty pkaudes. 2 He) 8 00 (dd, 1H J=8.2 He,
Hz 8. 1H, J=1.6 Hz), 8.28 (d, 1HJ78
ﬁny S ectrum (4 O MHz, CDCl3;) & ppm 0.97 (d, 6H, J=6.6 Hz), 1.26

(t, 3H, J=7.4 Hz), 1.99-2.10 (m, 1H), 2.71 (d, 2H, J=7.0 Hz), 3.24
(q, 2H, J=7.4 Hz), 3.35-3.46 (m, 1H), 3.49 (t, 2H, J=7.2 Hz), 3.67
(t, 2H, J=7.8 Hz), 3.73 (s, 3H), 3.84 (s, 2H), 7.30 (d, 1H, J=7.8
Hz), 7.37 (d, 1H, J=8.2 Hz), 8.00 (dd, 1H, J=8.2 Hz, 1.6 Hz), 8.20
(d, 1H, J=1.6 Hz), 8.28 (d, 1H, J=7.8 Hz). |

IR Spectrum (KBr): 1179, 1203, 1405, 1449, 1589, 1740 cml.

Mass Spectrum (FAB') m/z: 469 ((M+H)*).

(25e)
1-({5-[5- (3-Chloro-4-isobutylphenyl) -1, 2, 4-oxadiazol-3-yl]-6-eth
ylpyridin-2-yl}methyl) azetidine-3-carboxylic acid



IR Spectrum (KBr): 1179, 1203, 1405, 1449, 1589, 1740

cm1l. Mass Spectrum (FAB+) nfz: 469 ((MrH) +). (25e)
1-({5-[5-(3-Chl oro-4-isobutyltphenyl)-1, 2, 4- oxadi azol -
-yl]-6-eth _ _ _

yl pyridin-2-yl}methyl)azetidine-3-carboxylic acid 195

The title conmpound (0.10 g) was slynt hgsi zeddl nayield

of 7 M ' ryst.al sql | nductin .
reac%eooﬁggll%%rggng 1% %{r{aq‘% Qneél gnfiﬂle 3’1?5‘@)“ 71 %

@gqughh%ﬁ|9¢ystalllne SOlld by conductlng the reaction similar to

dndd %gh%tl&&&fﬂn%ﬁaépiéoﬁl&taﬂ DGQIW& )me]chglA’ oxadi azol - 3
- -b-€e

i1 biﬁr I3 A3 2<RAorret hiF 9 eirtatlipbenel B-]oe?rrlﬂosayh@t@qu(ﬂﬂl b;6-eth
P14 immk-) - yiﬂﬁ@thv@$a£gﬂfaﬂﬁ%d3LEh a%e Q%Sg)(9QQ mmol)
1 N aqueouys so]l ution of sodi um hydroxide (O
%‘%Wﬁﬁoﬂrk)tammm 8p@EPt RS 40T VAR Ti3EmEcgsppRution of
ro&&n(dggﬁdrkldle—ao39%|zm Jodféﬁanuﬁél) 3H, J 7. SH%
B S0 A s Sy g 0 20 oy sty 1.3
41:,623H4 J87.2 o) 2H).,9542709 (&, 2H), 277439(6;1 2, Hi=970 .H), 3.29
7.4
n!- §]7|(_2|)Hz% %7 3. %7_'( my_ 3719 '42,)47 FRG(%p(ébt?%)m 4.67-4.78
(IKBr2)i) 183P, (4384, 1"39479 (85884, 6118 }&4327051} é()d 1#V/ags7.4),
t F a
R L M B s (RS D151 2o Healir 32811 -
I}/ |9pegcrdan (KR2-yL3abt ABPaz &8P rﬂéBE-,caﬁbbxyMBQ aaid

S CEtr k
%[ISp%sgdu}nNo(rE%! 4) ﬁ%?g?éﬁ%ﬁ) 1, 2, 4- oxadi azol - 3-vyl

]pyridin-2 -yl}methanol The crude product of the
tiddm@pleopppound was synt hesi zed by _

1-({5-[5-(3-Chloro-4-isobutylphenyl)-1,2, 4-oxadiazol-3-yl]pyridi
n-2-yl}methyl)azetidine-3-carboxylic acid

_Ni>—c02H

(26a) :
{5-[5-(3-Chloro~4-isobutylphenyl)~1, 2, 4-oxadiazol-3-yl]pyridin-2
-yl}methanol

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 12 (12a)
using 3-chloro-4-isobutylbenzoic acid (0.13 g, 0.61 mmol) that was
obtained in Example 24 (24h), l-hydroxybenzotriazole (86 mg, 0.64
mmol), l-ethyl-3- (3—dimethylaminopropyl)ca'rbodiimide



conducting the simlar reaction to that nentioned in
Exanpl e 12 (12a) using 3-chloro-4-isobutyl benzoic
acid (0.13 g, 0.61 mmol) thatgsvas obtained in Exanple
24 (24h), 1-hydroxybenzotriazole (86 ng, 0.64 -mol),
1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de 196
hydr ochl oride (0.12 g, 0.64 mmol)
ut I( [ thyI S y}nethyl) N - hydr oxypyri

%H4&L§lcaf¥ Oglggd%ﬁldé4(§m§gr g, 0.58 mol) that was
obt{ditnedt yIn(dExenpy k) 23 y133&y tmetland -a’ 1h@dM8@lydt HOfe-3~car

. niuR,f [ [ tr.ah dro ur.an
%)%Xltéﬁ%ﬂpﬁg Xb'mmP) .O 'ggkr)rlénngetg't%lt as ol %gtaclrnu e pr OdanC £ 23 (230),
Yid @hé- P i ¥ | lasapoudd ﬁ%@bgbrmmlmsfpmmfdeednby

%&WBP&fW(l g, §' b'nﬁh@lgel S%%lsgﬂ?%ﬂﬁgﬂ%wgtqe %&(c?e product -

sol vent of ethyl ‘acetate and hexane
théhe| tidhde comRaUnst fhuhebtipined (epBURBL (B! b9 chyomanography

o &l ng:fcacMge% @@llﬁnr\/\‘ystlﬁ 05 M’l%.tx%ldl BQ?V&’QA ¢ etk R cerate ana

Spect rum ( ppm d, 6H, J=6. ©6

l‘%ane &2 9’3th 116) as (tlkﬁe q_lpbentzto]ffgard e gl—qle4c1ngound (0.19"

P. G2 égﬁleﬂd'bo,f 3425? 45.,a Aite 7c ta(l@imné"kol]rd7 )

iR sheustin ATy SheL A P g, SHIiS-6e) 1, 99210
Gu,21Hg) ,2.79. 34, (i, TH7. 4]-1&(;2 &lze)z (lbasgpgp,t ?2'8767(@”211 7.39
3 1 o 14 8 .

k§s§HSﬁ£3§Pu% }FAB%% ﬁ?t;@% 1 %%%%Eﬁy+§lq3(Fgﬁbyin%=7igﬂz’

mkﬁ|ﬁyb, 8.23 (d 1H, J—l 6 Hz), 8.44 (dd, 1H, J=8.2 Hz, 2.2 Hz),

d-44 Jal Srd 3-<hl, Qr -i sobut yl phenyl) -1, 2, 4- oxadi azol -3
thyl)azetldlne 3-carboxylate The

[
Ic‘%/l?]@écbl?%dé@ré)f thidt i18Pé. coidouhdshasl &ynt Res3 zE@5By 3436
&ohducti ng the reactlon simlar to that nentioned in
Exampl e 23 23g£
Mags SPESTHI dFGP4- Wgﬁbu?ﬁfph@ﬂﬁﬂ) L1:2, 4- oxadi azol - 3-yI
]pyridin-2 -yl}nmethanol (0.18 g, 0.54 mmol) that was

F%&g ﬂeghln Exanple 26 (26a) , carbon tetrabrom de
6 .1 mol ), triphenyl phosphine (0.28 g,

I~ (]ilﬁ‘l‘tﬁﬁ)(}ﬂmlhyb 3= azdtutdilpbeay Doxy Rat eokydirooh -0+ y tioyridi
I(—Cb—%g}ﬂetﬂ/l%]azemgxle ﬁ%%ri}'ol}l} 1! sopropyl et hyl am ne

Subsequently, the crude product
of tThe Frede rE@dpstnef tiHies téblai ¢rapound was synthesized by

conducting the reaction similar to that mentioned in Example 23 (23q)
using
{5-[5-(3-chloro-4-isobutylphenyl) -1, 2, 4-oxadiazol-3-yl]pyridin-2
-yl}methanol (0.18 g, 0.54 mmol) that was obtained in Example 26 (26a),
carbon tetrabromide (0.36 g, 1.1 mmol), triphenylphosphine (0.28 g,
1.1mmol), methyl 3-azetidinecarboxylate hydrochloride (0.12 g, 0.81
mmol), and N,N-diisopropylethylamine (0.28 mL, 1.6 mmol).
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (2:1 to 3:1) as the eluent to
afford the title compound (0.15 g) in a yield of 61 $ as a white
crystalline solid.

1HNMR Spectrum (400MHz, CDCl;3) & ppm: 0.97 (d, 6H, J=6.7 Hz), 1.98-2.08



was purified by chromatography on a silica gel colum
using a m xed solvent of ethyl acetate and hexane
(2:1 to 3:1) as the eluent togyafford the title
conmpound (0.15 g) in ayield of 61 %as a white
crystalline solid. 1HNVMR Spectrum (400 MHz, CDCl13) 6
ppm 0.97 (d, 6H, J=6.7 FE) , 1.98-2.08 197 (m 1H)

%#93@20%&_‘2&;?&% %gl;(q HZE’H 33373?'%6( (m, %5'3 (;,’.ﬁgﬁ&,(éﬁ,’ J=7.0
82)8,63(§$> 2H) 2H7. 357.(dd, 3H]2 (5738) HD).867(46 2®d 1H5 (d, 1H,
-ﬁszﬁg'%) 7 4699%(%1 }gé Elz),g%ﬁ ’Jgi%c? E'ﬁo ?—|z7) 18?(2%.6 Hz),

Qd19 (dll—llﬁdz?loﬂ—lkl)t), IR 38péddr Ui, ( KBB)2 H202,.01B839, 9.28 (d,.
153525 2138,9 1486, 1605, 1738 cm1l. Mass Spectrum
gF’AB+) 441 gM+I—I)+ (26¢)

S{PGC[‘Su‘{‘SL@ﬂ)or 2875 s yLphenyl3891, 2486 0X&@i5azdl38 cm™
Mydd pyeltium NerAry) Iiet:hyl) azabigi-ne- 3- carboxylic acid
The title conpound (0.12 g) was synthesized in a yield
of 90 % as a white crystalline solid by conducting
th&)reaction simlar to that nmentioned in Exanple 3

3 [ t hyl . : o

R B TR - he P DB 2 ATomeciaseaapay bl pyrii

13—-%Hy]lpy1ei:hijrl)nez;lyih}lael-malrbazglicdim& car boxyl ate :
0. t bt

g26b lé?c ag%%o{})gtls\g‘?ﬁﬁ gnsg?&? sdllzﬁﬁ‘l i ﬁ&/éﬁ‘%ﬁﬁ?d’ 90

9 agehm_e c@ygsahirrUie) SolHNVR Spadtctimg( 40€ tddztion similar to

Q%C%Qllénémmn Q:xgﬁgiéj 3 Q@e) ugllggs};%ﬁh ll gﬁb 2. 07 (m

14}_&@'4566)3(?1‘?102]‘4)‘4 1a°wy4p?lenm D) 4- oaa@@z(oss, 321 1pyridi .
H—ﬁ-@l(}ﬁ{etﬂ-ﬁ)a]ze]:lalné’kj-vca}bzﬁ Qte ](U 114-l d 6 ﬁ)ﬂmog) 0t:%at was.

d,_.1H_ J=7.8
PBp gtk (e b B S0 T B (i - 29980:° £0S: Loy, sodiun.
HpBoxide0%0 . B3l,cm 46 mnAss Spectrum (FAB+) nfz: 427 :

G S e ey DUBTRUE. TEhcort) 8 9198 6 orftl 2616 412).

lySf 4—260ef{m, 1H), 2.75 (d, 2H, J=7.0 Hz), 3.83-3.94 (m, 1H),

ﬂi‘ﬁﬁr Igal @, 22} ek dwg 18zgt i shines 3s5qcboxyl icogcifd 142, 5 4
Hz), 7.78 (d 1H, J=7. 4 Hz), 8.09 (d, 1H, J=7.8 Hz), 8.25 (s, 1H),
8.60 (d, 1H, J=7.4 Hz), 9.35 (s,1lH).

IR Spectrum (KBr): 1368, 1403, 1569, 1587, 1605, 3431 cm™.

Mass Spectrum (FAB') m/z: 427 ((M+H)*).

(Example 27)
1—({5—[5—(4—Isobutyl—3—methylphenyl)—1,2,4—oxadiazol—3—yl]—6—met
hylpyridin-2-yl}methyl)azetidine-3-carboxylic acid 1/2 oxalate



0. N NNN>CXRZH 0. 5 (CO2H) 2 (27a)
(4- Brono- 2- net hyl phenyl ) et hanol The crude product of
the title conpound was synt hesg zed by conducting the
simlar reaction to that mentioned in Exanple 2.4
(24e) using 4-brono-2-nethyl benzoic acid (4.0.9g, 19
mol ) and a 1.0 M solution of borane-tetrahydrofuran
conplex in tetrahydrofuran (20 m, 20 mol) .
. the crude product of the title conpound
alned was purified by chromatography on a
lum wusing a m xed sol vent of ethyl
acetate an exane (1:19 to 3:2) as the eluent to
itle conpound (3.7 g) in a yield of 99 %
oi |y product. 'HNWVR Spectrum (400 MHz,
1.60 (t, 1H, J=5.5 Hz), 2.32 (s, 3H)

. g?—?ﬂz)zﬁ. 7.23 (d, 1H J=8.6 Hz).
7. 32- 36 (m 2H). IR Spectrum (thin film: 1006,
1040, 1396, 1464 (C483, 1594, 3328 cm!| . Mass
Spectrum (El+) mz: 200 (M+). (27b)
4- Br onp- 2- net hyl benzal dehyde The crude product of the

121d)e (@OBPOHRD -WRSH § VB dIRAI) Z8ENnBY01 conducting the
reaction simlar to that mentioned in Exanple 24 (24f)

usi NG FFBAB rEesTEL A | e Y ReEABRRINY 327 gyntigesized by
mﬁﬂ%cthhgttnélemb&adeﬁfla?lbﬁ tiggﬂraﬂ 1|€ex2t7lo(n§agh)n ﬂﬂé’m;%lle 24 (24e)
p r1ai,nt undi t .0, . ubsequent |y,
DAL REORy TRE R Fodioil eRac g hidb i PHERS UpeRrnaal 0 M
y@ltploni &f beﬂayleehém‘ﬂﬁy(af@bapﬁy? odom 18k | im&;@ﬁbh?@f@ﬂﬂ:an (20
Xe lvent, o t acet te a exa
45! 98 By b op e EN BT 6L PELBes B 2% IE30Ee compoune
torpobhdifed] gag)purm faey iyl dhoémaﬁzbg%aahyaarcelmﬂrﬂcesgel column
Jgﬁqg 9' Jtlyxe?{ ng%nt o%%;spea%}_equgme (aﬂ'nQiothgne C{QC]_@) tg 3:2) as:

Ehe eluent to afford the tltle compound (3.7 g) in a yield of 99 %

as a colourless oily product. _

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 1.60 (t, 1H, J=5.5 Hz), 2.32 .

(s, 3H), 4.65 (d, 2H, J=5.5 Hz),. 7.23 (d, 1H, J=8.6 Hz), 7.32-7.36 -

(m, .2H) .

IR Spectrum (thin film): 1006, 1040, 1396, 1454, 1483, 1594, 3328
-1

cm .

Mass Spectrum (EI*) m/z: 200 (M").

(27b) 4-Bromo-2-methylbenzaldehyde
The crude product of the title compound was synthesized by

conducting the reaction similar to that mentioned in Example 24 (24f)
using (4-bromo-2-methylphenyl)methanol (3.7 g, 19 mmol) that was
obtained in Example 27 (27a) and pyridinium dichromate (11 g, 28 mmol).
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (1:19 to 1:4) as the eluent to

afford the title compound (2.4 g) in a yield of 64 % as a colourless



7.51 (dd, 1H, J=8.2 Hz, 1.6 Hz), 7.66 (d, 1H, J=8.2

Hz), 10.25 (s, 1H). IR Spectrum (KBr): 1288, 1301,

1588, 1686 cm'. WMass Spectngem (El+) mz: 198 (M)

(27c) - '

4- Br ono- 2- net hyl -1 - (2- net hyl prop-1-en-1-yl)benzene The

crude product of the title conpound was synthesized by

gon J the simlar reaction to that nmentioned in
QUFFJ dg%t(ZBd) usi ng i sopropyltriphenyl phosphoni um

|Wpdép€<7t12mg (499 MHm| CPClpotdagsinurd 165butpx3ie (7249 G, 1H),-

1851m<‘2id) 12NG=g4> 0503~ 2- 4B§ hy,l nzgl dehyde, (

mol ) that was obtained in %% %5‘ gl 2c7j gﬁz 1025 s,

éﬂbsequently, the crude product of the t|t| e compound

thu@&&tr@fnn@@lgyyas 1Pk 196k by sghr ofpd ®qLaphy on a

silica col ym using a m xed sol vent of et hyl
HRet atrec ﬁﬂmh%he‘“(@ 778 t(¥')6: 94) as the eluent to
afford the title conpound(ZZg) inayield of 84 %

a G col our | ess ol | pr oduct. ''HNMR Spectrum (400 MHz,
?:?iﬁs) ‘%rBIB?n TedRvigl- sfgmerhylprepyl-en-ggyl|kenzme

J=1. theHz)rpdad. g dsst 3lf|) thé. 0% 1S codpBund «22 ngtﬁe}élzed by .
P3G s e ST (h B | PRy onetan Examprs 23 (23)

158% Gmopropess pBpegl phusptontjmni @ai d24 7( by, (27 ehol),
iog Wk E=RsdiELiyl hengoi c jacid d T e title conpound

was synthesi zed 1'n-a yierd 6" 05 % as a white
T@/%QIT@I Prnetadibieg zby delmyrdiu d Ri. ngg,t he meslot kbat Sias betained in

| E%mﬁl@a§7@ﬁﬂ)one§u$§bq@gﬁw}' e (438l ¥ y?c?l.gct of the title

4- br ono- 2 hyl 2-net hyl prop-1-en-1|= enzen
tzerugd bhigs Oprpiped Heas \Rﬁgléb?%lh‘ye@hlfﬂmmrppoYZé’n a silica

éaﬂ%)o,luﬂm 6.15Mn§0£ Uil 961 vdldWeybdh Jihiawm Lo Qg?&aﬂ%ﬁ% (0:10

529 % and 10 % pal | adi'um on car
‘(‘fﬁ) iHﬁl?/F?q§p%Jc‘E W?@ééomiﬁhecﬁélla c‘bmliﬂ:ﬂﬂd 974 -9?49( dgn ayield
‘6f—|84]36a53a Hza)lourlesé di96 promcdH) , 2. 36 (S 3H),

‘(erg?xﬁl ecj:_r h ?cﬁﬁm%&g@% (pm)lgogj ((127%15 H) 12584 1 o
(& [ (4=1 soliiry| 231 9retshy BEhengi09 X s2, BHoxalivaz o, Ayl J=8.2
w2 MBeBY ad, 1n, 9=8.2 Hz, 2.0 Hz), 7.28 (d, 1H, J=2.0 Hz).

IR Spectrum (thin film): 1444, 1478, 1587 cm™t.

Mass Spectrum (EI") m/i: 224 (M"').

(27d) 4-Isobutyl-3-methylbenzoic acid

The title compound (1.4 g) was synthesized in a yield of 95 %
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 23 (23e) using
4—bromo—2—methyl—l—(2—methylprop—1~en—l—yl)benzene (2.2 g, 9.8
mmol) that was obtained in Example 27 (27c), 1.6 M solution of
n-butyllithium in hexane (6.5 mL, 10 mmol), and 10 % palladium on
carbon (200 mg).
lHNMRSpectrum(4OOMHz,CDC13) dppm: 0.94 (d, 6H, J=6.3Hz), 1.84-1.96
(m, 1H), 2.36 (s, 3H), 2.54 (d, 2H, J=7.0 Hz), 7.19 (d, 1H, J=7.8
Hz), '7.84 (d, 1H, J=7.8 Hz), 7.88 (s, 1H).



pyri di n-2-yl-}met hanol The crude product of the title
conpound was synt hesized by conducting the simlar
reaction to that nentioned ipogxanple 12 (12a) using
4-i sobutyl - 3- net hyl benzoic acid (96 ng, 0.50 mmol)
that was obtained in Exanple 27 (27d),

1- hydroxybenzotriazole (72 ng, 0.53 mmol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (0.10 g, 0.53 mmol),

N Z&y dr oxy- 2- nethyl 6- {[(triisopropylsiIyI)oxy]nEthyI}

L € opu r
\%st%lb(?all%e% 1%?1 %g 6&4%1)1§a%dm§dia6n{?%dlll]Jt’Fo‘ﬁethYl
BYI%QﬁﬂrabM%ym%ﬁhﬁm¢ﬂun1fIuorlde in tetrahydrofuran
(0. gﬁqéﬂc’rugegérma of é%jstq lignUDxXp% n w%raugg%thesn.zed by
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pmquce ﬁﬁtt e title compound thus obtalned was purified by

ik bt Sty Mh}aﬁglbi@g @é@téo‘:i'ugﬁ d.%%?%yclegtsolvgga qbf ethyl

crude product of the title conpoun S synthesiz

TOHATEL 1Y "ERR S| (HBAreF S84 BIfEo T ﬁéthﬁérﬁheohe’dlﬁ gompound.
BExdrspbe 23 { 23@g)Ld dsi g 3 asha whl)te cryztallldne sollld : :
en oxadi azo
TR BRSSP DR DB DORRYB1 54 65 47 0. 4 4%hml 7198
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r 0 2 0, 86 0
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%Z)azét? |ﬂ<éc&§bo$q7| the hydﬁ dehl or- |9Qe(5(,98th8 89688, 1H, J=8.2

wayal ), and
- IR Spectrum (KBr): 1334, 1445, 1460, 1557, 3204, 3445 cm™.
Mass Spectrum (FAB') m/z: 338 ((M+H)*).

(27f) Methyl
1—({5—[5—(4—isobutyl—3—methylphenyl)—1,2,4—oxadiazol—3—yl]—6-met
hylpyridin—2—yl}methyl)azetidine—3—carboxylate

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 23 (23g)
using
{5—[5—(4—isobutyl—3—methylphenyl)—1,2,4—oxadiazol—3—yl]—6—methyl
pyridin-2-yl}methanol (0.14 g, 0.43 mmol) that was obtained in
Example 27 (27e), carbon tetrabromide (0.29 g, 0.86 mmol),



N, N-di i sopropyl ethylamne (0.22 m, 1.3 mmol). _
Subsequently, the crude product of the title conpound
t hus obtained was purified 301 chromat ography on a
si.lica gel colum using a m xed sol vent of ethyl
acetate and hexane (2:1 to 3:1) as the eluent to
afford the.title conpound (0.12 g) in a yield of 66 %
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spheagLauhasnaolbypischhy DR S0gg o, (100,
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ectrum Q iquid film
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_ yield of 7 % ds a white crystalline sol i
- ¥ndded? nG -t BB) siTmi2lafdr ddlct 13671 § d¢iz) t,hat3hdrit,| bim;edr=|7n8 Hz),
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]~ 6- et

m/bpyétﬂm (Zlglln}dr&tlmmb ) azetsi, di 962, 31886 popehat £s4 0. 1339 em?
tained,in Exarrple 27 ( 7f)

Pgdstsgaﬁ%B‘ﬁlé (gépf}t 4 014? oMt “hydr oxi de (0.84 m |

'0.84 mmol ), acetic acid (48 I, 0.84 mmol), and 0X8.|IC

a6 d (13 ng, 0.14 mol). "HNI\/R Spectrum (400 MHz,

% D b ppm 0.97 (d, 6H, J=6.6 Hz), 1.88-1.99 (m

HH)(5-254 84 (IsobBEY 1 - @t hdph@iy1)J17 244 HzYadi2 203 - @Syl] 6-met
r = m ze f’ e 6 ate

};(e}}mj)py §d§n f’ﬂﬁ@ (egﬂly];l' téd 435&1%%325!} Zacélzd)%/% %)éal t

(d, Tfﬁ ek EOPE9und7 (991%9) wm syrthesipey irga0Bi¢kd of 78 %

algHh, wiSi a3 cbds t it i nd=8o & 4HB),- c&rﬁil_ﬁ:lﬁ%%/aﬂm GHKRE) ar 133 rion to
_ ]}19 2, 1565, 1588 1618, 3410 cm 1 Ss Spectrum

CRABIF hFXedy 3 Examme Pl $8%4) yEpgnpeehyig)
({551 b5 ¢ {-drsbosabyil y3 -r+ReL byé N, b; 4, Sx£hi@sadl 8201 r-F-met

hﬁ'pb@%irg 2-yl}methyl)azetidine-3-carboxylate (0.12 g, 0.28 mmol)
that was obtained in Example 27 (27£), a 1N aqueous solutlon of sodium
hydroxide (0.84 ml, 0.84 mmol), acetic acid (48 pl, 0.84 mmol), and
oxalic acid (13 mg, 0.14 mmol).

'HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 0.97 (d, 6H, J=6.6 Hz),
1.88-1.99 (m, 1H), 2.43 (s, 3H), 2.61 (d, 2H, J=7.4 Hz), 2.93 (s,
3H), 3.84-3.96 (m, 1H), 4.46-4.56 (m, 2H), 4.62-4.74 (m, 2H), 4.77
(s, 2H), 7.35 (d, 1H, J=8.2 Hz), 7.55 (d, 1H, J=8.2 Hz), 7.99 (d,
1H, J=7.4 Hz), 8.03 (s, 1H), 8.53 (d, 1H, J=8.2 Hz).

IR Spectrum (KBr): 1337, 1382, 1565, 1588, 1618, 3410 cm™.

Mass Spectrum (FAB*) m/z: 421 ((M+H)%).



n-2-yl } met hyl ) azeti di ne-3-carboxylic acid 1/2 oxal ate
I 0. 1 N NKkKk' N NCRH 0.5(CQ2H) 2 (28a)
{5-[5-(4-1sobutyl -3-net hyl pheayl ) - 1,2, 4- oxadi azol - 3-yl

]pyridin-2 -yl}nmethanol The crude product of the
title conpound was synthesized by conducting the
simlar reaction to that nentioned in Exanple 12 (12a)
pﬂ 14- 'bgpbutyl - 3-net hyl benzoic acid (0.12 g, 0.61
that" was obtained in Exanple.27 (27d),

1= hiyadrlExy hereadtuty Az dtee {186 pingryD) 64 2, ¥nokadiazol-3-yl]pyridi
d=2t Ak 3n g Byl 241 DR, carshodi/b m
hydr}g%hlegr%%e (eg.gtigﬂ%y,mo. 64 o%gr%lk%,ﬁlg Ve ate
6-({[t-butyl (dinmethyl)silyl]oxy}nethyl)-N -hydroxypyri
dine-3tcar boximdam de (0.16 g, 0.58 mmol ) that was
ohtaipged in Exanple 23 (23c) , and tetrabutyl anmoni um

@ (fbr_l. O Msolution in tetrahydrofuran, 1.2

. DIy Subsequently, the crude product of the
title coNpbund thus obtained was purified by '
chr omat ogr a on a silica gel colum using a m xed
‘sol vent of ‘ethyl acetate and hexane (2:3 to 1:1) as
the el uent ¥6 affg%d the title conpound (0.19 g) in a
yield of 99 9% &s/aGhitte crystalline solid. 'HNWR
Spectrum (400 MHz, CDC13) 5 ppm 0.97 (d, 6H, J=6.6
Hz.), 1.65 (5@ 2.84-1.97 (m 1H), 2.42 (s, 3H),
2.58 (d, 2H, J=7.0 Hz), 4.87 (s, 2H), 7.28 (d, 1H,
J=8.2 Hz), 7.42 (d, 1H, J=8.2 Hz), 7.96 (dd, 1H,
0288)8 Hz, 1.6 Hz), 8.00 (s, 1H), 8.44 (dd, 1H, J=8.2

T e L L T
SpPEEtdAReFAB+) m z: 324 ( (MeH)+) (28b) Met hyl

The crude product of the title compound was synthesized by

m, 1

‘conducting the similar reaction to that mentioned in Example 12 (12a)
using 4-isobutyl-3-methylbenzoic acid (0.12 g, 0.61 mmol) that was
obtained in Example 27 (27d), l-hydroxybenzotriazole (86 mg, 0.64
mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (0.12 g, 0.64 mmol),
6—({[t—butyl(dimethyl)silyl]oxy}methyl)—N’—hydroxypyridine—3—car
boximidamide (0.16 g, 0.58 mmol) that was obtained in Example 23 (23c),
and tetrabutylammonium fluoride (a 1.0 M solution in tetrahydrofuran, .
1.2 m1, 1.2 mmol) . Subsequently, the crude product of the title
compound thus obtained was purified by chromatography on a silica
gel column using a mixed solvent of ethyl acetate and hexane (2:3
to 1:1) as the eluent to afford the title compound (0.19 g) in a yield
of 99 % as a white crystalline solid.

'HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.97 (d, 6H, J=6.6 Hz), 1.65
(bs, 1H), 1.84-1.97 (m, 1H), 2.42 (s, 3H), 2.58 (d, 2H, J=7.0 Hz),
4.87 (s, 2H), 7.28 (d, 1H, J=8.2 Hz), 7.42 (d, 1H, J=8.2 Hz), 7.96
(dd, 1H, J=7.8 Hz, 1.6 Hz), 8.00 (s, 1H), 8.44 (dd, 1H, J=8.2 Hz,
2.4 Hz), 9.35 (d, 1H, J=2.4 Hz).



1- ({5-[5-(4-isobutyl -3-net hyl phenyl)-1, 2, 4- oxadi azol - 3
-yl ]pyridi n-2-yl}nmethyl) azetidi ne- 3- carboxylate The
crude product of -the title cedpound was synt hesi zed by
conducting the simlar reaction to that nentioned in
Exanple 23 (23g) wusing -

{5-[5-(4-isobutyl - 3- net hyl phenyl ) - 1 2 4- oxadiazol 3-yl
IRy 32 no that was
e o385t 1% on CaP?Ab om de
Yessgngetiup Gﬁﬁﬂ) mA7:| éﬁén;ﬂ%l‘iﬂsphl ne (0.30 g, 1.2
nnDI) nethyl 3-azeti di necar boxyl ate hydrochl ori de
28 n%h .87 mmol ), and N, N-di i sopropyl et hyl am ne
Bhyo Meithy} 7 mol ). Subsequently, the crude product

Df- {Eh-q5t—| tlLﬁs&fo@QUBdmé{H&sl;@lQB?lp—eﬂ 2 \@angH{ézfdle—% gX]pyrldl

togra n asilica gel col Umm using a
%\Ygﬁf“egpygﬁ/ﬁﬁtlgéﬁ?a‘? ecaaﬁ?g’xﬁéi’é%e (1: % to 2. 1 or
The aﬁuﬂéepﬁichh@&t oft ehafdiand thepdddd %aQOMJJed by
(} tg% na.yi, of 60 % as white crystall
S b e i eT e on M R Lo e B g 3 (239)
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\la‘s'ZpQXﬁfﬂichW’}ﬁutana'tegEQ@W@ﬁda (sQllgaa%el\’\@élumn using a mixed
nth%5|ge ield of 83 % as a ite crystalline

so id by cgﬂﬁgfﬁ @t? REA Ao sl AP 1%t 9% 3:th&S the eluent
| tmratflfgned:hmtEuaemmlo@paamg 2bd)5ug) g HE’}hha}de of 60 % as a white

9k butyl - 3- met hyl phenyl ) -1, 2, 4- oxadi azol - 3
é@*% &%? c%i% n- 2- yI}nethyI)azetldlne 3 car boxyl ate

@@MiﬁpgctOU@44ﬁ%uﬁ} €R&als)wWapprmobt 96 riad 6iHn d=6anpize , 2886-1.97
(Izsa)ﬂ azL;lN(@qu@@ps B8hHUl s oM of Jsedwm),hgdggx?d&( 1H),
nnD acetic acid (58 pL, 1

%x%ﬂ. 5 2H J=7.2 Hz), 3.64 (t, 2H, J=7. 6), 3.72 (s, 3H) 3. 85 (s,
2H), 7.25 (d, 1H, J=7.8 Hz), 7.45 (d, 1H, J=8.2 Hz), 7.93 (d, 1H,
J=7.8 Hz), 7.97 (s, 1H), 8.37 (dd, 1H, J=8.2 Hz, 2.0 Hz), 9.28 (d,
1H, J=2.0 Hz).

IR Spectrum (KBr): 1191, 1208, 1224, 1388, 1732 cm™.

Mass Spectrum (FAB*) m/z: 421 ((M+H)*).

(28c)
-({5-[5- (4—Isobutyl—B—methylphenyl) -1,2,4-oxadiazol-3-yl]lpyridi
n—2—yl}methyl)azetidine-—3—carboxylic acid 1/2 oxalate

e

The title compound (0.13 g) was synthesized in a yield of 83 &
as a white crystalline solid by conducting the reaction similar to
that mentioned in Example 21 (21d) using methyl
1—({5—[5—(4—isobutyl—3—methylphenyl)—l,2,4—oxadiazol—3—yl]pyridi



acid (15 ng, 0.17 nmol ). 1HNMR Spectrum (400 MHz,
CD3C2D) 6 ppm 0.98 (d, 6H, J=6.6 Hz), 1.88-2.01 (m
1H), 2.44 (s, 3H), 2.61 (d, 26k J=7.4 Hz), 3.84-3.95
(m 1H), 4.28-4.60 (m 2H), 4.60-4.72 (m 2H), 4.82
(s 2H),..7.35 (d, 1H J=7.8 Hz), 7.78 (d, 1H, J=7.8
,800(d 1H, J=7.8.Hz), 8.04 (s, 1H), 8.60 (d,
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2-ethyl -N -hydroxy-6-{[(triisopr opyI silyl)oxy]nethyl}p
ri di ne-3- carboximdamde (0.16 g, 0.46 nmol) that

mgbea?Ped in Exanple 25 (25b), and a 1.0 M R
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was purified by chromatography on a silica gel colum

u3| ng a m xed solvent of ethyl acetate and hexane

as the eluent to afford the title conpound

|g a yield of 93 %as a white crystalline

N:>—_COZH

(29a)
{6—Ethyl—5—[5—(4—isobutyl—3—methylphenyl)—1;2,4—oxadiazol—3—yl]p
yridin-2-yl}methanol

The crude product of the title compound was synthesized by
conducting the similar reaction to that mentioned in Example 12 (12a)
using 4-isobutyl-3-methylbenzoic acid (92 mg, 0.48 mmol) that was
obtained in Example 27 (27d), l-hydroxybenzotriazole (69 mg, 0.51
mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (97 mg, 0.51 mmol),
2—ethyl—N’—hydroxy~6—{[(triisopropylsilyl)oxy]methyl}pyridine—3-
carboximidamide (0.16 g, 0.46 mmol) that was obtained in Example 25

(25b), and a 1.0 M solution of tetrabutylammonium fluoride in



1HNVR Spectrum (400 MHz; CDC13) 5 ppm 0.96 (d, 6H,

J=6.3 Hz), 1.37 (t, 3H, J=7.4 Hz) , 1.85-1.98 (m 1H)
, 2.41 (s, 3H , 2.57 (d, 2H09=7.0 Hz), 3.29 (g, 2H,
J=7.4 Hz), 4.14 (bs, 1H), 4.82 (s, 2H), 7.21 (d, 1H,
J=8 2 Hz), 7.28 (d, 1H, J=7.8 Hz), 7.95 (dd, 1H, J=7.8

, 1.6 Hz), 799(s 1H), 834(d 1H, 1%52 21?;)1 I R
1 1..1 ~ 134 54
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II\EI RrdftsaprdPy) et o/1lanmilde2( 01242, m1454 3 ge®p| 1591, 3266, 3342
cabsequently, the crude product of the title conmpound
thus obtained was purified by chromatography on a
Mgsisi RegeT Wt dIFRAN Wyizng3a2 ni RKedl) kol vent of et hyl
acetate and hexane (1:1 to 2:1) as the eluent to
afford the title conmpound (0.13 g) in a yield of 71 %
G904 UsFk 1 ess oily product. 1HNMR Spectrum (400

WMHiZ 6 @@B)S-QSQ@Ml&bQ@yﬁdB—ﬁ& '[ﬁle%yw-)l 2143§|)xa£i£azol 3~y
épé”/" ‘C‘d %Hzl) Te?%bl’%f)tldég‘ﬂ T rb?ﬁyla"—? 4 H),

3. 33h8. d4udanprbHpct oA I het tlﬂﬂ:le dc;rr?fao%ndHZés syrftheblized by .
Tt 8 el seitien g e ey Shibfonsls 4 e
4gipg 7.99 (s, 206 1H). 8.27 (d, 1H, J=8.2 Hz)

{19-quL 134 1
{%ﬂ‘é%{/yf@, . E qusgs%%%églr Smih 0 1%1?%%1) g % ]o?%]% ??]3 yllp
y(rzg&)l—Z yl }methanol (0.15g, O. 42 mmol) that was obtalned in Example

29 (29a), carbon tetrabromide (0.28 g, 0.84mmol), triphenylphosphine
(0.22 g, 0.84mmol), methyl 3-azetidinecarboxylate hydrochloride (96
mg, 0.63 mmol), and N,N-diisopropylethylamine (0.22 ml, 1.3 mmol).
Subsequently, the crude product of the title compound thus obtained
was purified by chromatography on a silica gel column using a mixed
solvent of ethyl acetate and hexane (1:1 to 2:1) as the eluent to
afford the title compound (0.13 g) in a yield of 71 % as a colourless
oily product.

"HNMR Spectrum (400 MHz, CDCl;) & ppm: 0.96 (d, 6H, J=6.3 Hz), 1.33
(t, 34, J=7.4 Hz), 1.87-1.97 (m, 1H), 2.41 (s, 3H), 2.57 (d, 2H, J=7.0
Hz), 3.24 (.q, 2H, J=7.4 Hz), 3.33-3.44 (m, 1H), 3.49 (t, 2H, J=7.2
Hz), 3.67 (t, 2H, J=7.6), 3.73 (s, 3H), 3.84 (s, 2H), 7.27 (d, 1H,
J=8.2 Hz), 7.29 (d, 1H, J=7.8 Hz), 7.95 (d, 1H, J=7.8 Hz), 7.99 (s,



1- ({6- Ethyl -5-[5-(4-isobutyl - 3- net hyl phenyl ) -1, 2, 4- oxa
di azol - 3-y

[ Tpyridin-2-yl}methyl)azeti dpge- 3- carboxylic acid The
title conpound (0.10 g) was synthesized in a yield of
82 % as a white crystalline solid by conducting the
reaction simlar to that nmentioned in Exanple 3 (3e)
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a 1 N aqueous solution of sodium hydroxide (0.87 i,
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B~ @e-5thpl (31 (ST - i sgouty (-3 meH)ylphengl) { Y, 2, A4oxadyazol-3-y
H@yrlalggz(ﬂ;}m%lﬁlhyﬂ)‘gz&lld%}]e §—§f‘r‘b% @1&”&cﬂcﬁ)
4.47-4.61 (m 2H), 4.73 (m 2 (s, 2

7. 35N titte C9m9°‘8n41z<)0 9 wed, Syrme%%i?dslwa) viglogs 82 3

dda &ﬂrlite]e?ygtzHZ])LneE;sth& Sy &bhdudtidg Kb rle'dctlc;rrgslgnllar to

%% ik 4Jun1 KBr 1327, 1338, 1400, 1563, 1590

SET7 Eﬁé Sped CRUNMTBBFPthYL: 435

X{mﬂBHﬁthylfiéﬁiﬁpheléﬁButyl -3-methylphenyl) -1, 2, 4- oxadlazol 3-y

ﬂ'd];ér{rQFEé ylylglml-e%h&f’)aze 1d(£n£eIr 5Sgabrlgo¥c QEQyJC9 1]3 .2)§ mmol)

qf}q&ywadlqbtaaybc}i et AyéppizeOdi 28p)3asarddaxy ldqueaak Cbﬁulion of
0, 30a)

%gﬂgyhy 8 ?ué&ﬂ |so%mfylphenyl) 1, 2, 4-oxadi a

ﬂﬁMRI?-B?IC}'—Eumy(r‘lIOQIWZZ §¢P3GeeP hanppm Tlﬁe%r(uideGIpr getect 1), 1.36

esfi gk oyn S t i Z b dyc gt _
ot oL Ao um B e o Pt SATORC KR 6 oo

BRdirng- 32 f{ofBe 47 séb%%&18eﬁﬂo?c9%dﬂd P@rlf §7-o. %M(mIZH),
qraal-p . v Batm Was) , obra;ned Rm)Emamﬁled23u£23%%t8 Hz), 7.49 (d,

BRI Lo Sl o S Tk g 07 (o, wm,

Jngdrodh) ori de (0.11 g, 0.56 mmol),
ﬁa%@@Xkr@% R%QIQX¥3§7{H%5%"fﬂﬁfoq%l§"yégfxﬁlqgth¥£§1 em™?

Mass Spectrum (FAB*) m/z: 435 ((M+H)").

(Example 30)
1-({6-Ethyl-5-[5-(3-fluoro-4-isobutylphenyl)-1, 2, 4-oxadiazol-3-y
l]pyridin-2-yl}methyl)azetidine-3-carboxylic acid




car boxi m dam de (0.18 g, 0.51 mmol) that was obtai ned
in Exanple 25 (25b), and a 1.0 M solution of
t et rabut yl ammoni um fl uori de 320y tetrahydrofuran (1.0
m, 1.0 mmol) . Subsequently, the crude product of
the title conpound thus obtained was purified by -
chromat ography on a silica gel columm using a m xed

lyent of ethyl acetate and hexane (2:8 to 4:6)" as
the eluent to afford the title conpound (0.13: Q):

ity & 551‘[5743%&@0@vhltsebewhﬂ@|nwmelsm4@xaa1rmm 3 -ylip
ﬁg@qhtgr@;{ﬁl@Qh%@l CDC13) 6 ppm 0.96 (d, 6H, J=6.7

Hz) (t, 3H J=7.4 Hz), 1.91-2.03 (m 1H), 2.61
(d, TR, coude pragpct PDghe §ithe| comppundipys wndbegbred by
c]drl)ducélxﬁﬁtﬁé,31§«%air £ed8c{sh té"dhg%'(ﬂen%lohza ’1n7E)%;ane %@ (12a)
sﬁkngpjé')cft%ﬁ’(ksﬁobu(t‘rééenw agpa(0.1429, Oléagmqlaoghat was
olﬁﬁ&ng&gQﬁExgﬁﬁfe 233293e el nyNRESyISREH YR 6 FARBE ng, 0.56
HTOQG gteht (YIYHSQ (%”é%%éfa'amhn‘?%(%’e’ll%ﬁmljmfe2 4- oxa

-fdflda@ohlé%rzyie (0 11 g, 0.56 mmol),

i h tidi 3 | at . The .
LGBt e LS a0 PO R TS 0o
Q?Ghé!ﬁlé‘-;mdﬁgllﬂhe(%-llm barO 158 amthé on that twast oeditneaned BxAmple 25

I 2
(@S@g?hﬁg% ( %g% ? %tqgn of t trabut 3nlim12fﬁu I)‘(lad(f éLn

uor o- 4-1 sobut yl p
'tﬁFaBY?#qulrayrﬁldlonﬂQ, V19 W@PhhnolSub@e@aerg:lyo t38memlde product

dhate Was 10t @Aedql fhEX3BRL Ene BYak GAr po |
tetr%br om de_(0.25 g, O. 75m’rrtl)e ,a 3EIQ)L?)%efr%Ly I'p ngrloﬁaetography

Y228 i C20 IPEFRAYN HEERG|2 wézétwm@ap@oqwdt ecetate and
Haxdneci:ertsle : 67&208e Mbend t2la FFOH] thérLCitle compound (0.13.

N, N- di | |
'géuﬁrsle%qll}zlo 0|g¥ %h%ﬁ%an@nﬁpb%c‘iryéfta%bn‘? |5ﬂlédcorrpound

- HRR S@bt:armmad 40\@/ar$Hsz|C|Dtl‘led 3byprechioowat ogr ANYJ06 7aHz) , 1.37

R bh8 4R LIS AL X6, SORYOR, Ok, W0 ey, 3.8

acetate an Xané dl gent“to
@ f 8Rd THe4tiz) e 4c8ApCumd 1HD, 14. 8@) (BN 2H)yi &L U9 ofd, 69H YJI=7.8

a & yel lpwiyei | rodyet t LU 400
S, 7%13)%% () 1H(?O'Yé31@'é§ (m, 'ﬁH‘}’ReS (Q"i?( Y7.8 Hz) .

ppm H,
Iéﬁﬂspefiifuﬂ (KBY) * 76828993 A%y 11"421)7 124561 1(5@9 21|~$68J=17590, 2957,
3Jf|za)4<:13124 (q, 2H, J74Hz) 3.35-3.45 (m 1H), 3.49

HZ*) m/z 7356 ((M+H) ™).

gpéctrum {FAB
(30b) Methyl
1—({6—ethyl—5—[5—(3—fluoro—4—isobutylphenyl)—1,2,4—oxadiaiol—3—y
. 1]pyridin-2-yl}lmethyl)azetidine-3-carboxylate

.The crude product of the title compound was synthesized by

conducting the similar reaction to that mentioned in Example 23 (23g)
using
{6—ethyl—5—[5—(3—fluoro—4—isobutylphenyl)—1,2,4—oxadiazol—3—yl]p
yridin-2-yl}methanol (0.13 g, 0.38 mmol) that was obtained in Example
30(30a),carbontetrabromide(0.25g,O.75mmol),triphenylphosphine
(O.ZOQL 0.75mmol), methyl 3-azetidinecarboxylate hydrochloride (78



(t, 2H, J=7.8 Hz), 3.73 (s, 3H), 3.84 (s, 2H),

7.28-7.37 (m 2H), 7.83-7.93 (m 2H), 8.27 (d, 1H,

J=8.2 Hz). IR Spectrum (liquaes-film : 1203, 1342, .

1562, 1590, 1739, 2958 cmi. I\/ass "Spectrum (FAB+) m z:

453 ((M+H)+). (30c)

| - ({6-Ethyl-5-[5-(3-fluoro-4- |sobutyl phenyl)-1, 2, 4- oxa
3804r A1) ,

I pyri d| n- 5! ylafr?el\t] hyI laioe?rol%leetélyég? 0> )}|0I %5 aci d0 The™oL)

St‘%btsleéu%ﬁbbuﬁﬁe @Gldﬁg)rqmts?/ﬁttﬁ?éstlz@ct ﬂmx’apgndet}du:ofobtalned

whE Por B8 &y w|5&oﬁ5¥§§ﬂﬂﬂwgnsapl 163 93( gc\eqngér'ﬁﬂrpgs%n& a mixed

reaction simlar to nmentioned in Exanp
%Vﬁatr@f Iﬂﬂhyl acetate and hexane (3:7 to 7:3) as the eluent to

aefofrl-eldyl t be Ebmpurdd wOIor 49 i sphutidiphenyb)s ds 2 faPxXellow

leeffoagﬁgfz yI } et hyl ) azeti di ne- 3-carboxyl ate (0.11 g,
'‘aNZ2H gpeRitkumt ted0 wAS, auicalnes pbm: Exaryplg, 3h,(39b)6 annd, 1.33

R LTI B AT MERES 2R

0492H(d2'—76}4 H3Fp.3.685H2)45 (In, 3H), (3.493Kk, LH[. 5=Hz9 Hz), 3.67

9 ( ( 2 ), 9 N
H %ﬁ 7‘947 IEQ]HZJ’ 6—}-233§g7 ?Hn)] %—1)8;'4 452155_% 77" fg 4#( ; 2H),
7497397(§3 |—|)2H)7 A327. 83 QHy 2¥§.2 HZ87-8.00 (m 2H), :
R 4febbrun H; S r K| _1
8, $5c60rd o o8 ) 208, OB Umghi o, 186, A0 oo
- Maps, Sl?/ﬁ%’%r@be@t’ﬁgu)m“(/IZABfl?:*nf@4”1439 ( (MFH) +) . 209 -
The present invention wll hereinafter be described in

re detail by way of the Test Exanples and

| ati on Exanpl es bel ow, but the scope of the

. er(etseBthjm}E_e}msi—qe shmﬂodmmtsobet&ipﬂetn@d %Lp 4, hle%ﬁla]d_ia_zol—3—y
xanpl.e essment of antjarthritic
activ ¢ fy]te}he e fIPAS rLg Ci

ze bey Cc ac :
C oun S ﬁe Iﬁh | vVity of a

0

13
ory Act
neleéuenalltl:@mm@ppn@n(&ﬂompvlsaﬂgsyna;hcsnp@um of yidiel of 87 %

4 @SER Y
adj uva}h%é- Fﬁgﬁ%iﬁﬂaﬁe{c’ﬁ?ﬁ‘fz’% gt@ég&v% té‘)a( megcEion similar to

NARPEREI QP9 |idr ExemPhcsd 387 hedRh “Ertflhh tis, using

1-hg e ataypisurﬂu(bl—nmcph S%bhtﬁﬁbhe@fyﬂ be, 1I4gla)§<ataw£*o1 3-y
Bt Ot botl s i) g LA SO FOWS TSN ey
that was obtained in Example 30 (30b) and a 1 N aqueous solution of
sodium hydroxide (0.71 mL, 0.71 mmol).

HNMR Spectrum (400 MHz, CD;CO,D) & ppm: 0.97 (d, 6H, J=6.6 Hz), 1.37
(t, 3H, J=7.5 Hz), 1.92-2.04 (m, 1H), 2.65 (d, 2H, J=7.3 Hz), 3.29
(@, 2H, J=7.5 Hz), 3.86-3.97 (m, 1H), 4.45-4.77 (m, 4H), 4.79 (s,
2H), 7.43-7.53 (m, 2H), 7.87-8.00 (m, 2H), 8.47 (d, 1H, J=8.1 Hz).
IR Spectrum (KBr): 760, 900, 1103, 1342, 1402, 1508, 1561, 1592, 2873,
2963, 3438 cm.

Mass Spectrum (FAB*) m/z: 439 ((M+H)').



(1) Preparation of adjuvant Heat-killed dried

Mycobacteri um butyri cum are ground on an agate nortar

and then suspended in dry-stegdlized liquid paraffin

to make a 2 ng/m suspension. The resulting suspended

solution is then sonicated and used as adjuvant. (2)

Preparation of test corrpounds The test corrpoundls are

di ssql v us ed in 5% t ragacant h sol ut

(:%)SJ?x g)gte?%htso Veagb?/%n thh uce?‘:inag?eﬁr:% iﬁ’tﬁ‘:‘idlt g more

detaiddog ek ybpLi thter ﬁelet reanipdpe cand roghut del ad Exwaaplles below,

1 e LNt

FOor b b e Fr gt h A Fb b 7SSy h et 8 co chese

Hralefeat ed group and in the control group. Rats

thadt akempod yreated with adjuvant are separately used

as normal control group. (4) Admnistration of the

RHfFSHRAT THE at"ééﬁrg%ﬁ’p%%tbf’ébhr% the COPPYBSEr i bed

abOVIﬂ'leaﬁ.ﬁhﬂB:Etldrﬁy adehW iy ber gthdda iaks @fmﬁo@@tlon comprising

ound tr a{t&e rourF at a volung of 5 nml/kg onge
HATPORRErTE HES RFGETT o AT EOP™ (1o SHFaVAFRECHAF 107
éd)]uvﬂa&tsunmm uetltaitsi c iFats,atwsulcn etmﬁbciﬁrﬁﬁ@ito@tsoyﬂsllar to
2% sqQl_ution aI IS .

e b AR b Sy bR et R hii g sl Ling

Q)f hworieht flogd pev ufedyapiie inf estecc sipelings Gndikator.

11t h..é%ﬁq }§££‘ a%@éSBa{léglEs da{ u@gg] P&.St%l%t 's,QQd' S

started, the right foot vo eac 15

h%’asur%?fpéyaéﬂ@td?ﬁ PeduEppar at us for determnation of

t he H@é'tuﬁ@lléﬁ1§r§é/c§ﬁgggb§(y\@ézl.ﬂuﬂz%d@ﬂgﬁm %freeﬂ%nd%rpyrp agate
is thus cal cul at ed ercent inhibiftion of swelli

PHEFNFRE LA PRt Adateystafiifared aléqeeﬁp%ﬁr@é%wtw make

4 thaﬁltb&;fé?ﬁhbﬁl &mﬂemb§ul§1riba|s@léb@ﬁ@éh RLCREGL NG then
foII eguat] 9 Inhibition rate of swollen

VS AR L%e% 2712 :[”(Vsa\%l |l en foot volune of

-anl mal s treated with a conpound) (foot vol unme of

poyr rralﬁ,rce%mtr%g]k 380@ r([glfs %oré%% n%\gnl | en foot vol unme of

contro of normal control

ani r%est)qs}t gorgmnds are dlssolved or suspended in 0. 5% tragacantha
solution.

(3) Induction of adjuvant-induced arthritis

Arthritis is induced by intradermal injection of the adjuvant
prepared in (1) described above (0.05 ml) into the foot pad of the
right hindlimb of rats in the drug-treated group and in the control
group. - Rats that are not treated with adjuvant are separately used

as normal control group.

(4) Administration of the compound

The test compounds prepared in (2) described above are orally
administered to rats of the compound-treated group at a volume of
5 ml/kg once daily from the injection day of the adjuvant {day 0)
- for 18 successive days. To rats in the control groups 0.5% tragacantha

solution alone is similarly administered.



(Test Exanple 2) Determination of inhibitory

activities of the conpound agai nst host-versus-graft
reaction (HVGR) in the rat (2)oTwo strains of rats

[Lewis rats (nmale, 6 weeks of age, Charles River

Japan Inc.) and WKAH Hkmrats (male, 7 weeks of age,

Japan SLC 1Inc.)] were used. Five rats (host) per

group were used. (2) Induction of HVGR Spleen cells

were isolated fromthe spleens of WKAH Hkm rats or

[(BWwi s Fatoslangon lodat elfibit iIRRMA640 £ nedi en( £Eodte volume by the
deaghnol.egih£$ Inc ) at a concentration of 1 x 108

cells/ A 0.1- al i quot of the medium containing

t he 9 ke fliléét‘?rﬁb 18ph ¢lsyyscafter druy aggingetrationots started,

W@ﬂ@kﬂ\fobﬂt\&lﬁﬁle lo@Vd ScH AL S 1 Was lshieBd Ibnyt émmghyapparatus
njected intg the bilateral foot pads 0
TG F RO LOBT hude Lbne L ShPeyarees S(v@lllng volume of each

debipiist thlids aaleiaesd. conpound The test conpound was
susq;nded in.Q.5%, a sol ution. . The suspended

a tra canH}n
sol Ut3-SR7 51+ 10d grethipréstitt Lrasehed (§H°?5°f treated
anined s af d@m@yramvgihm ohat et EBé )comrTolr@inals is calculated

.St e of the_.drug-treated group (the
w%l?’étgg%ﬁlemﬁfgﬁﬁgw”?ge SYURSIPRT of WKAH Hkm 211 rats

Indridpiitapeoiasd oaﬁmmlrient it vohpeug) wosl -ddsivol BéeEes volume |
@f‘gﬁllqéié ¥_re£’9é'd w Hcacg <¥Lﬁiaqays( f‘%h@rt rlljgmeogf tnggmafl\t/:ontrol

he spleen cell 1 nj ec on.  Furt
%’?%‘@é@éhthé‘@@@t%ﬁo‘ég vedgme resft eemit 1xfl ahexnw@t—( foot volume

gy%trﬁggecmoqr%kmafgrﬁl}m LStgped to rats in the "sane

straln group WS Tats’injected with spleen cells

of Lewis rats) and the control group (Lewis rats
ﬂ&cgggm&it} yspleen cells of WKAH Hkmrats and not
reat ed wth the test conpound). (4) Determ nation of

PHHATBILEBF fomcfi PP Hgih SCtiVER sthefatbe agannminghagafnst

R -Repbhé apla dry MR- ARSI S(HOGRY Nen S@XE 8Erain  rats was
ubtract ed fromthe i ndi vi dual wei ghts of the

pl i t9 SHEAS. of K848 IEM ISRt Hidie r ét‘*@eé‘sv@ﬁ gm Gharles

rihe rpogbart eat. | wRaWIROD@Smaf 41y (mdMGR7I UGt 60Rgk, JdHan sic

nh| itory actjv of ac nd was cal cul ate from
R LPEE B riYe Stadh SRIBEY e Toate S 1o cRgan

|nduct|on of i ndi vi dual rats in the drug-treated

oup MEFSUS.E he:r pyerage "wei ght of the popliteal
F{/)nph nodes Cé\l%ter }ﬁng i nducti on"
Spleen cells were isolated from the spleens of WKAH/Hkm rats or

Lewis rats and floated in RPMI1640 medium (Life Technologies Inc.)
at a concentration of 1 x 10® cells/ml. A 0.1-ml aliquot of the medium .

containing the free-floating spleen cells (1 x 107 cells) of WKAH/Hkm
rats or Lewis rats was then intradermally injected into the bilateral

foot pads of the hindlimbs of both sides of Lewis rats.

{3) Administration of test compound

The test compound was suspended in 0.5% tragacantha solution.
The suspended solution of a compound of the present invention (5 ml/kg
of body weight of the rat) was orally administered to rats of the
drug-treated group (the Lewis rats in which spleen cells of WKAH/Hkm



in the control group. The results are sunmarized in
Table 5 shown below. (Table 5) . Conpound I|nhibition

Rate (% | ng/kg of adm nistratiion) - Exanple 10 61.8

Exanple 11 51.6 Exanple 12 55.4 Exanple 13 61.3

Exanple 14 65.6 Exanple 17 65.0 Exanple 26 80.0

Exanple 27 80.6 Exanple 28 77.5 Exanple 29 83.5

ef er ence_Conpound - Ref er ence mpound 2 -19
e S R Pt he P el oPe Ao B ATTOAAS B lace caily
predentcesviord days etmiﬁ)mtgedl execahi elﬁttherﬂ‘b]beleh&re)ll injection.

| g ferenc Qun

R e
: Eﬂ@iﬁ?lnéewsaﬁda%ﬁ@h@memdﬁ@t eats untielwat‘s.mee $train group”
(iéul%ffléﬂé 91@% t@épwitﬁfag P&rpy 4 o¥_’\QeQ§. ]Ioaﬁ'?? and the control
panphl et ), and their em cal  structures are
JEIROEewLs amsoqucwcbezph@me@@zﬂelks qf }WKNH/HIkm rats and
MO0 2052d 1, Frammkec 49 \WA3LAAG771 Exanpl e 21 (Test

Exanpl e 3) Assessnent of inhibitory activity of
- conmpounds agai nst peripheral |ynphocytes of the rat

- Lemi s petesmiABL Bon > veRKSH Dford08ct Ehaf ) asaRhver pvlapan
Inc.) are used. Flve rats/ group._are use

Adni ST FHAIE Y BENE Gpdtfnere eﬁésltw‘?&n‘tﬂﬂfﬁ&g ghe same strain
sarspedsl gob tt ra ck¥dt fragat@nidid vaahidl welights of the popliteal lymph. -

nodes of individual rats (“weight of the popliteal lymph nodes after
- HvGR-induction”). The inhibitory activity of a compound was

calculated from the “weight of the popliteal lymph nodes after HvGR
induction” of individual rats in the drug-treated group versus the
average “weight of the popliteal lymph nodes after HvGR induction”

-in the control group. The results are summarized in Table 5 shown

below.

(Table 5)
_Compound Inhibition Rate (%, lmg/kg of administration)
Example 10 61.8
Example 11 51.6
Example 12 55.4
Example 13 61.3
Example 14 65.6
Example 17 65.0
Example 26 80.0
Example 27 80.6
Example 28 77.5
Example 29 83.5
Reference Compound 1 -15.5

0

Reference Compound 2 -19.



(vehicle). Suspended solution of the test conpound is

orally admnistered to rats at a volune of 5 nl/kg.

In control rats, vehicle instead of the suspended

solution of the test conpound is orally -adm ni stered.

(2) Counting of peripheral |ynphocytes Three hours

after admnistration of either vehicle or suspended

solution of the test conpound, blood is collected from

the postcaval vein of the rats under ether

anedtieasthe pTaeent rérulosl, | eed edmpdwetd of shplpaeednt ineention
0 [

B a1 The Bl pad agi foct ooy $38het aesyi ng

f ul IReFleg8HCE deAmPouafal 3t Refreenemidrmporpd a2 tdns topmpounds

428c10ketihgs tB&InpE PO WHY iERamd L eflmlri‘xegapé(n@%l@é QHJPQ 1
of the relative nunber of peripheral %0 hocytes wth
1 23

tHEeraberra PPYRARTEPRSmRe T FR OBV §89f r@mla})zwd their
EHemDcAQr BRtudaireshetdthdebinedsas 100%  (Formul ation
Exanpl e 1) Tablet A conmpound of the present invention

10 ng Lactose 163 ng Corn starch 25 ng Magnesi um

st earate 2 ~200 ng Tablets (20 g in acgblet) are
ng pomder .a %e ~r. cr ptlon
@Z’?’J an Sclc?ffé' the Nisi Co?H

tabI eting machi n tages of the I nventi o-

the conpeydfs Ak ntﬁ 1Qresent i nventi 0@){&51 X tI3£1ent

i Munosuppr es’ si ng activity with | ow toXi CI The

conmpounds of the present invention are useful as a
PrRhylaghic #r a therapeutic agent for diseases

related to suppression of the inmune systemin mammal s
Rymsemenr o0 ymghbhmﬁabh@)ctlﬂm d gemoundspAagaipoumeripheral

hadneeythe genekakaformla (1) shown bel ow,

Lewis rats (male, 5 weeks of age, Charles River Japan Inc.) are

used. Five rats/group are used.

(1) Administration of compound

The test compound is suspended in 1% tragacantha solution
(vehicle). Suspended solution of the test compound is orally
administered to rats at a volume of 5 ml/kg.

In control rats, vehicle instead of the suspended solution of

the test compound is orally administered.

(2) Counting of peripheral lymphocytes

Three hours after administration of either vehicle or suspended
solution of the test compound, blood is collected from the postcaval
vein of the rats under ether anesthesia. Then, the collected blood
is placed into a tube containing EDTA. The absolute number of
lymphocytes in the blood collected is counted using a full blood count
analyzer. The inhibitory activity (%) of the test compound is
determined by calculation of the relative number of peripheral

lymphocytes with the number of lymphocytes in the blood collected



Z.Y.XWVIN B (1) [wherein A represents a carboxyl
group, a phospho group, a sulfo group, or a
1Htetrazol -5-yl group, B-repigdsents a hydrogen atom
or a group selected from Substituent. group A n
represents an integer of fromO to 2, V represents a
nmet hyl ene group which may optionally be substituted
P& SURaLT ERENYeshoSELEEIRM Jor ogpPuDSTituent group A
~or a single V@represents a 5- to 7-nenbered
heterocycllc group whi ch may optionally be
spbstultawtied mednfpifromn 1 to 3 substituents sel ected
. fro Substituent group A in the case that V

gb%% hts a nmet hyl ene group which may optionally be
subst¢6mﬁdﬁadmbthu&ﬂ@&%bbﬂeniﬂéénﬁi%heCted fromip mg
Substituent group A, while in the case that V
repr@SeEhis a single bond, Wrepresents a fuséd Reng
het es og ysdairehgr oup whi ch may optionally be subst jputed

from1l to 3 substituents selected from

Sub‘g??rf‘?fé]’r’f“ GFOWPR X represents a Cl-C8 al kyPefig

group which may optionally be substrtuted Wiy hgom 1L
to 5 substituents selected from Substituent group A .
a Cl1-C8 al kyl ene group contai ni.ng an oxygen atom or a
- sul fTableatso20 M mphén Garbbhe thaire phéwdr cdBYyy orm)dla@abwders of

f 1105 ents sel.ected
Ple AT BEELEORY SR it R Atg Bad ¥y PR a5 Eu8E vsing
@\m@ﬂmygom@umlly be substituted with from1l to 3
substituents selected from Substituent group A a 5-
to 7-menbered heterocyclic group which may optionally
PRdgmegpeueedtha £hverbie to 3 substituents selected

f rona SuRsteht U@&ﬁp&]ﬁ’l@'ﬂlpoﬁ iy ﬁefsgﬁg rNe%Qlon xert exc llent
het erocyclic group g pti onal be substitut
t

b PR 15 939 SEbt 5 GUBLE FrAfoh £ % Lo ot e [qegmeunds of the
ﬁtlé)ﬁdntt u&réntgbﬁlﬂ}eAase\fdleﬂr a%ﬁ:@b&yﬁa@cﬁﬂ adnd@PRutic agent
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group A or a fused ring heterocyclic group which may
optionally be substituted with from1l to 3
substituents selected from Sebstituent group A Z
represents a group selected from Substituent group A,
a Cl-C8 alkyl group which nmay optionally be
substituted with froml to 5 substituents sel ected
from Substituent group A, a Cl1-C8 al kyl group

contai ning an oxygen atom @l 3 %ulfur atomin the
carbon chain which may optlongﬁly be substituted with
from1l to 5 substituents selected from Substituent
group A a C3-C7 cycloal kyl group which nay optionally
be substituted with from1l to 5 substituents sel ected
fromp ' Qi - l,-gr '
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ubst i f uent group A represents the group consisting of
a hal ogemnesenttimanaifie@ér alfkfrogroum 2a C3- C7
cycl , 0 oup, . a : C1
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wherein A represents
Substituent group A,

X represents a C;~-Cg alkylene group which may optionally be
substituted with from 1 to 5 substituents selected from Substituent
group A, a C,-Cg alkylene group containing an oxygen atom or a sulfur
atom in the carbon chain which may optionally be substituted with
from 1 to 5 substituents selected from Substituent group A, a C¢—Cyp
arylene group which may optionally be substituted with from 1 to 3
substituents selected from Substituent group A, a 5- to 7-membered
heterocyclic group which may optionally be substituted with from 1
to 3 substituents selected from Substituent group A, or a fused ring

heterocyclic group which may optionally be substituted with from 1



a carboxyl group, or a pharnacol ogically acceptable

salt thereof. 4. A conpound according to any one
claimselected fromCdaim1l 2t Caim3 wherein n
Tepresents an integer of 0, or a pharmacol ogically
acceptable salt thereof. 5. A conpound according to

any one claimselected fromd ain11 to d ain14
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substituents selected from Substituent group A, or a C¢Cyo
arylcarbonyl group which may optionally bé substituted with from 1
to 5 substituents selected from Substituent group A,

Substituent group A represents the group consisting of a halogen
atom, a C;-C¢ alkyl group, a C3-C; cycloalkyl group, a Cs-Cyo aryl group,
a Cg-Cyo aryloxy group, a Ce¢-C,; aralkyl group, a halogeno C,-Cq alkyl
group, a C;-C¢ alkoxy group, a halogeno C;~Cs alkoxy group, a C;-Cg
alkylthio group, a carboxyl group, a C;-C¢ alkylcarboxy group, a
hydroxyl group, a C;-Ce¢ aliphatic acyl group, an amino group, a
‘mono-C;-C¢ alkylamino group, a di-C;-Cs alkylamino group, a .CI—CG
aliphatic acylamino group, a cyano group, and a nitro group], a
pharmacologically acceptable salt thereof, or a pharmacologically

Iacceptable prodrug thereof.



12. A compound according to Claim11l wherein the fused
ring heterocyclic group has its two positions
avai |l abl e for bonding at th®i&- and 4-positions, or a
phar macol ogi cal |y acceptable salt thereof.. 13. A
conmpound according to Caim12 wherein the substituent
at the 2-position represents the group of fornula
Z-Y-X-, or a pharnacol ogically acceptable salt

t hereof. 14. A conpound according to any one claim
selected fromCOaiml to Caiml3 wherein X
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aCloairBSbS?l Gﬁﬁcﬁx@ fopra Ghaiadoldp Lhaynadadprigiei faPt thereof.
represents a 5- to 7-nmenbered heterocyclic group, or

a pharmacol ogi cally acceptable salt thereof. 218 16.
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whi ch nay optionally be substituted with from1l to 3
substituents selected from Substituent group A and a
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from Substituent grou A, or a pharnacol ogically
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group or a pyridylene group, or a pharmacol ogically
acceptabl e salt thereof. 19. A conpound according to

ANy one cohpbinh$ eleket80nd McThan® iherein w represents a
thienylene or pyridylene group which may optionally be substituted
with from 1 to 2 substituents selected from Substituent group A, or

a pharmacologically acceptable salt thereof.

8. A compound according to Claim 6 wherein the thienylene or
pyridylene group represents a group shown below, respectively, or

a pharmacologically acceptable salt thereof.
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to Claim18 wherein Z represents a C6-C o aryl oxy

group which may optionally be substituted with from1l

to 5 substituents sel ected f210m Substituent group A,

or a pharmacol ogi cally acceptable salt thereof. 20. A

compound according to any one claimselected from

Gaiml to Caimil8 wherein Z represents a phenoxy
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Rl represents a hydrogen atomor a CI-C6 al kyl group,
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Cl-C6 al kyl group, R represents a hydrogen atom a

hal ogen atom a cyano group, a C-C6 alkyl group, or
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tBlexient21 wherein R represents a hydrogen atom or a.

phar macol ogi cal | y acceptable salt thereof. 23. A

conpound according to Claim21 or daim22 wherein R2
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13. A compound according to Claim 12 wherein the substituent at-
the 2-position represents the group of formula Z-Y-X-, or a

pharmacologically acceptable salt thereof.

14. ~ A compound according to any one claim selected from Claim 1
to Claim 13 wherein X represents a C;-Cg alkylene group, a C;-Cg

alkylene group containing an oxygen atomor a sulfur atom in the carbon
chain, a C¢-C;p arylene group, a 5- to 7-membered heterocyclic group,
or a fused ring heterocyclic group, or a pharmacologically acceptable

salt thereof.

15. A compound according to any one claim selected from Claim 1
toClaim 13 wherein X represents a 5~ to 7-membered heterocyclic group,

or a pharmacologically acceptable salt thereof.



or a pharmacol ogically acceptable salt thereof. 26. A"~
conpound according to any one claimselected from
Caim21l to Caim?25 whereidi8R5 represents a hydrogen
atomor a fluorine atom or a pharmacol ogically
acceptable salt thereof. 27. A conmpound according to
Claim1l wherein the general formula (I) is the
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© 51511 5 Phpy et RIPTSART R R RIASPB ORI OR ] gy iaviene
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1- ({5-[5-(4-Cycl ohexyl phenyl)-1, 2, 4- oxadi azol - 3-yl ] - 2-
¥Uryl } Ae¢¢mpound according to any one claim selected from Claim 1

to Claim 18 wherein Z represents a C¢-C;y aryloxy group which may
optionally be substituted with from 1 to 5 substituents selected from

Substituent group A, or a pharmacologically acceptable salt thereof.

20. A compound according to any one claim selected from Claim 1
to Claim 18 wherein 2 represents a phenoxy group, or a

pharmacologically acceptable salt thereof.

21. A compound according to Claim 1 wherein the general formula

(I) is the general formula (I’') shown below,
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221 yl)azetidine-3-carboxylic acid,
1-(2-{5-[4-Phenyl -5-(trifluoronmethyl)-2-thienyl]-1,2,4

- oxadi azol . 219
-3-yl}-4,5,6,,7-tetrahydro-| -benzof uran-4-yl)azetidi ne
-3-carboxyl is acid,
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25. A compound according to any one claim selected from Claim 21 -
to Claim 24 wherein R! represents a hydrogen atom, a fluorine atom,

a chlorine atom, a cyano group, a methyl group, or a methoxy group,

or a pharmacologically acceptable salt thereof.

26. A compound according to any one claim selected from Claim 21
to Claim 25 wherein R® represents a hydrogen atom or a fluorine atom,

or a pharmacologically acceptable salt thereof.

27. A compound according to Claim 1 wherein the general formula

{I) is the general formula (I’’) shown below,



i azol - 3-yl }-2-thi enyl ) et hyl ]azeti di ne- 3-carboxylic
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- ({5-[5-(4-Cyclohexylphenyl) -1, 2,4-oxadiazol-3-yl]-2-furyl}meth



hyl)azetldlne 3-carboxylic acid,

3- Chl or o- 4-i sobut yl phenyl ) -1, 2, 4- oxadi azol -3
n- 2-yl } met hyl ) az&tli di ne- 3- car boxyl i ¢ aci d,

4-1 sobutyl - 3- et hyl phenyl ) -1, 2, 4- oxadi azol - 3

9325;‘”3

in-2-yl }et hyl ) azeti di ne- 3-carboxylic acid,
5§4533Egg555&§ﬁlgyggyhphenyl) 1, 2, 4- oxadi azol - 3-y
thy

i din-2- yl}nethyl)azetldlne 3-carboxylic acid,
1165t p%eByw:t anfllfq%esxh@iwm -3 @hﬂergxlqmlaé% g’xa\dlazol

].- 6- nEt yl p¥ yl } met hyl )azetldlne 3-.car boxyl
7; ya} 6,7 etrahydro -1-benzdfuran-4-yl)azetidine-3-~ carboxyl
ik GE2d] 5- ( 3- Fl uor o- 4-i sobut yl phenyl ) -1, 2, 4- oxadi azol - 3
-yl]-6-nmet hyl pyridin-2-yl}nethyl)
azeti di ne- 3-car boxylic acid,
I (515 564= ?h@hbmy@e&rybebuﬁyiﬁh@dyb)zel 2~ yi-1oRadhagoy Fidethy

I
éf%§??§§%32°af??m¥ﬁw )azefidine-SfcarboxyIic aci d,
1- ({6- Et hyl - 5- [ 5- (4-i sobut y| - 3- net hyl phenyl )-1, 2, 4- oxa
1di @0k s34 1 1 -
fgyrﬁchga Eenzoy % qy )zefldlrlxiglgg?%oxy¥|(:Zaéhaenyl}methy
1@£@F619&¢ﬁn3'53F50¥¥##q @648+ 4- propyl phenyl ) -1, 2, 4- oxadi
azoI 3-yl] pyridi-n-2-yl}nmethyl)azetidine-3-carboxylic

l1'-(({{‘151{5’5("( @eBGWPh%"H u&r@pﬁe?fsﬂd)lafoé A-iladi-&Rdpo gl \jethyl
ﬂaﬁ@g&ﬁhﬂé{B -cHkbekyr 2 Vddiket hyl ) azet i di ne- 3- carboxylic

aci d,

1- ({6-Ethyl-5-[5-(3-fluoro-4-isobutyl phenyl)-1, 2, 4- oxa
]ﬁ(&ZGHBSG@FIsobutyl 1H-indol-5-yl)-1,2,4-oxadiazol-3-yl]-2~thie

azeti di ne- 3-carboxylic acid and

le%gkﬁgf(af%ﬁﬁé?%hy CI)SO u?'gf%haecnﬁ) 1, 2, 4- oxadi azol -
-yI] 6-eth
1vJ (méu[ gL m%%bh@ﬂ&yér)ﬁ%eﬁ' g1 N6 3G aL0PXy1 G 3Gl gln—?BA—yl }me

di'ci nal” conpOsi tion conprising one or two of

Méﬁﬁﬁ@%éré?ﬁ@o%ﬂl&n?%ﬁe &1%i m sel ected fr om
Claim1l or aim 33 as an active |ngred|ent or a
pharnacolo ally acceptable salt _thereof. A
B hal £ dorBus RO BC sr 81 R0 P al rf S WA Loy Ime
eyl )asedi diofe-3upprieSsy NG aBRYNOl 0gi cal rejection
synptons occurring after skin tissue grafting or
transpl antati on of various organs. 225 36. A
:-madi Ci Ratorponpdsiddoariiagcar dlain tLowks adim Béld\hiombomm is any

d}e sg§ggtefcprfrgrrnoméllfa)illowg.)rgg tcho?nEDgng of oaUt ob%‘acologlcally

acceptable salt thereof:
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1-({5-[5-(4-Phenoxyphenyl)-1,2, 4-oxadiazol-3-yl]j-2-thienyl}methy

l)azetidine-3-carboxylic acid,

1-({4-Methyl-5-[5-(4-phenoxyphenyl)-1,2,4-oxadiazol~-3-yl]-2-thie

nyl}methyl)azetidine-3-carboxylic acid,

1-({5-[5-(3-Fluoro-4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-4-meth



37. A nedicinal conposition according to Caim 36
wherein said autoi nmune di sease IS one or two or nore
condition (s) selected from222he group consisting of .
rheumatic arthritis, psoriasis, atopic dermatitis,

mul tiple sclerosis, ulcerative colitis, and Crohn's

di sease. 38. A nethod for suppressing i nmunol ogi ca

%Qb@%iie%ﬁ)ﬁgpﬂ fﬁize%amlmca%to%ﬁgigkitd,ssue

rafting or transplantation of. vafious organs which
I's characterized by adm ni stering an effective: dose

10f (2 2p¢RAi-eL 8L ( £PMRIKLbREnFOCAr, 8, 00k £4iE R3¢ {-B-&hien
manmal . 39. A nethod for prophylaxis or therapy of
yAoPsFrfeedi danged capghPEhlis aHaract eri zed by

adm nistering an effective dose.of a pharnaceutica
conposition according.to Claim3 0 a l.. 0.
R PR Gr - Re bt bhaEPRi TP epy BTl dudsPRatizo1-3-y
1di-geassnylaaeahdi Nz dtd dChat Br Srbalxel ek nasiad,d

aut oi nmune di sease is one, or two, or nore condition

(s) selected fromthe group consisting of rheumatic
lar(t{AFEthysl - 5p g 6F i 3sf Jyo rat-d ppoemaymeny il 571 i) l4-ophéiazol-3-yl

12O €h 08k Py meth§ 8T M d 8GRl bLL S N 1 & Qb S di sease.

1-{ (4-Ethyl-5-{5-[3~-fluoro-4-(3-fluorophenoxy)phenyl] -1, 2, 4-oxad
iazol-3-yl}-2-thienyl)methyl]lazetidine-3-carboxylic acid,

1—[(4—Ethyl—5—{5—[4—(2—methoxyphenoxy)phenyl]—1,2,4~oxadiazol—3—
yl}-2-thienyl)methyl]azetidine-3-carboxylic acid,

1—[(5—{5—[3—Chloro—4—(3—fluorophenoxy)phenyl]—1,2,4—oxadiazol—3—
yl}-4-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,

1-{(4-Ethyl-5-{5-[4- (2-methoxyphenoxy)phenyl]j-1, 2, 4-oxadiazol-3-
yl}-2-thienyl)methyl]}azetidine-3-carboxylic acid,

1-[ (4-Ethyl-5-{5-{4-(2-fluorophenoxy)phenyll-1,2,4-oxadiazol-3-y
1}-2-thienyl)methyllazetidine-3-carboxylic acid,

1—[(5—{5-[4—(2,3—Difluordphenoxy)phenyl]—1,2,4—oxadiazol-3—yl}—4
-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,

1-[ (4-Ethyl-5-{5-[3-fluoro-4-(2-fluorophenoxy)phenyl]-1,2,4-oxad
iazol-3-yl}-2-thienyl)methyl)azetidine-3-carboxylic acid,

1-[(5-{5-[4-(2,3-Difluorophenoxy)-3-fluorophenyl]~1, 2,4-oxadiazo
1-3-yl}-4-ethyl-2-thienyl)methyl]lazetidine-3-carboxylic acid,
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1-[(5-{5-[3-Chloro-4-(2-fluorophenoxy)phenyl]-1, 2, 4-oxadiazol-3~-
yl}-4-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,

1-[(5-{5~[3-Chloro-4~(2,3-difluorophenoxy)phenyl]~1,2, 4~-oxadiazo
1-3-yl}-4-ethyl-2-thienyl)methyl]azetidine-3-carboxylic acid,

1—[(5—{5—[4—(2—Chlorophenoxy)phenyl]—1,2,4—oxadiazol—3—yl}—4—eth
yl-2-thienyl)methyl]azetidine-3-carboxylic acid,

1-[(5-{5-[4-(2-Chlorophenoxy)-3-fluorophenyl]-1, 2, 4-oxadiazol-3-
yl}-4-ethyl-2-thienyl)methyl}azetidine-3~carboxylic acid,

1-({3-Methyl-5-[5~(4-phenoxyphenyl)-1,2, 4-oxadiazol-3~yl]-2-thie

nyl}methyl)azetidine-3-carboxylic acid and

1-({3-Ethyl-5-[5-(4-phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-2-thien
yl}methyl)azetidine-3-carboxylic acid.

33. A compound according to Claim 1 wherein said compound is any
one selected from the following compounds, or a pharmacologically

acceptable salt thereof:

1-({5-[5-(4-Isobutyl-3-methylphenyl)-1,2,4-oxadiazol-3-yl]pyridi

n-2-yllmethyl)azetidine-3-carboxylic acid,

1-({5-[5-(3-Fluoro-4-isobutylphenyl)-1,2, 4-oxadiazol-3-yl]pyridi

n-2-yllmethyl)azetidine-3-carboxylic acid,

1-({5-[5-(3-Chloro-4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]pyridi

n-2-yl}methyl)azetidine-3-carboxylic acid,

1-({5-[5-(4-Isobutyl-3-methylphenyl)-1,2,4-oxadiazol-3-yl]-6-met
hylpyridin-2-ylimethyl)azetidine-3-carboxylic acid,

1—({5—[5—(3—Fluoro—4—propylphehyl)—1,2,4—oxadiazol—3—yl]—6—methy
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lpyridin-2-yl}methyl)azetidine~-3-carboxylic acid,

1-({5-{5-(4-Butyl-3-fluorophenyl)-1, 2, 4~oxadiazol-3-yl] -6-methyl
pyridin-2-yl}methyl)azetidine-3-carboxylic acid,

1-({5~[5-(3-Fluoro-4-isobutylphenyl) -1, 2, 4-oxadiazol-3-yl] -6-met
hylpyridin-2-yl}methyl)azetidine-3-carboxylic acid,

1-({5-[5-(3-Chloro-4-isobutylphenyl) -1, 2, 4-oxadiazol-3-yl] -6-met
hylpyridin-2-yl}methyl)azetidine-3-carboxylic acid,

1-({6-Ethyl-5-[5-(4~-isobutyl-3-methylphenyl)-1, 2, 4~oxadiazol-3-y
I]pyridin—2—yl}methyl)azetidinef3—carboxylic acid,

1-({6-Ethyl-5-[5-(3-fluoro-4-propylphenyl)-1, 2, 4-oxadiazol-3-yl]
pyridin-2-yl}methyl)azetidine-3-carboxylic acid,

1-({5-[5-(4-Butyl-3-fluorophenyl)-1,2, 4-oxadiazol-3-yl]-6-ethylp

yridin-2-yl}methyl)azetidine-3-carboxylic acid,

1-({6-Ethyl-5-[5-(3-fluoro-4-isobutylphenyl)-1,2, 4-oxadiazol-3-y
llpyridin-2-yl}methyl)azetidine-3-carboxylic acid and

1-({5-[5-(3-Chloro-4-isobutylphenyl) -1, 2, 4-oxadiazol~3-yl] -6-eth
ylpyridin-2-yl}methyl)azetidine-3-carboxylic acid.

34. A medicinal composition comprising one or two or more
compounds according to any one claim selected from Claim 1 or Claim
33 as an active ingredient, or a pharmacologically acceptable salt

thereof.

35. A medicinal composition according to Claim 34 which can be
used for suppressing immunological rejection symptoms occurring

after skin tissue grafting or transplantation of various organs.
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36. A medicinal composition according to Claim 34 which can be

used for prophylaxis or therapy of autoimmune diseases.

37. A medicinal composition according to Claim 36 wherein said
autoimmune disease is one or two or more condition(s) selected from
the group consisting of rheumatic arthritis, psoriasié, atopic
dermatitis, multiple sclerosis, ulcerative colitis, and Crohn's

disease.

38. A method for suppressing immunological rejection symptoms
occurring after skin tissue grafting or transplantation of various
organs which is characterized by administering an effective.dose of

a medicinal composition according to Claim 34 to a mammal.

39. A method for prophylaxis or therapy of autoimmune diseases
which is characterized by administering an effective dose of a

pharmaceutical composition according to Claim 34 to a mammal.

40. Amethod for the prophylaxis or therapy of autoimmune diseases
according to Claim 39 wherein said autoimmune disease is one, or two,
ormore condition(s) selected from the group consisting of rheumatic
arthritis, psoriasis, atopic dermatitis, multiple sclerosis,

ulcerative colitis, and Crohn's disease.



