111111211212112121221121212112121 *159159* DESCRI PTI ON AM DE DERI VATI VE
11111112112112112111111 Technical Field [0001] The present invention
relates to a novel am de derivative having a hypogl yceni c-action and/or a
cell- or pancreas-protecting action, ot a pharmaceutically acceﬁtable sal t

t hereof, and to a pharmaceutical conposition containing th mmlum I”lﬂ]ﬂl”Mﬂe
i ngredi ents. Background Art [0002] Di abetes nellitu olic

di sease primarily characterized by a chronic hypergl ycen c statgmisgue to a
| ack of insulin action. The treatpestrpfrdbmbetes is generally by drug
therapy together with diet therapy and exercise therapy:—- Exanpl es of oral
hypogl ycenmi ¢ agents in use, whihshpar @e&I1clzasymf therapeutic drugs for:

di abetes, include biguanide agents and thiazolidi nedi one ?jmm
i nprove insulin resistance; sulfonylurea agents and gli ni W m
pronote insulin secretion frompancreatic cells; and-a-glucosgggse

i nhi bi t orkeatistcanHiisikd sugar absorption. [0003] Fbmevm\?dﬁﬁrt\is\
reported that biguani de agents have adverse side effects such as digestive

synpt ons EftPilacti ¢ acidosis; thiazolidinedione agents have adverse side

products such wei ght gai n and edema; sul fonylurea agents and glinide 2
drugs have advgiseepggagngfjfrbvce&tlﬁjbﬁgE@tﬁ)?pBﬁlay%%ﬁ?%{ 3B et BRUEAYIVSI | ure

due to |l ang-term use; and a-gl ucosi dase i nhibitors ve adverse side
ang; and. &4l

effects slch as di R e S eafcotrje?na%r\ll%{%ﬁn% of-an Bfal hypogl ycenic
agent which, can. Addass SURh Aablemt ) 8 gRskred. L0004, oo

Fur t her nor e, I'n recent years, piperidine compoun aVe Bedh-gRy2 %%ed'as
oral hypogl MCemG 2gents dhay Qgpﬂgwngaéu%ewscéﬁgssﬁ%agé?ﬁmniﬁat ent

Literatures 1 to 4). Ctation List Patent Literatures
these as active ingredients.
Background Art
[0002]

Diabetes mellitus is a metabolic disease primarily
characterized by a chronic hyperglycemic state due to a lack
of insulin action. The treatment of diabetes is generally by
drug therapy together with diet therapy and exercise therapy.
Examples of oral hypoglycemic agents in use, which are a class
of therapeutic drugs for diabetes, include biguanide agents and
thiazolidinedione agents that improve insulin resistance;
sulfonylurea agents and glinide drugs that promote insulin
secretibn frompancreatic B cells; and a-glucosidase inhibitors
that inhibit sugar absorption.

[0003]

However, it is reported that biguanide agents have

adverse side effects such as digestive symptoms and lactic

acidosis; thiazolidinedione agents have adverse side products

such as weight gain and edema; sulfonylurea agents and glinide



Patent Literature 1: WD 07/116229 Patent Literature 2: W) 07/003960
Patent Literature 3: WD 07/003962 Patent Literature
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drugs have adverse side effects such as hypoglycemia or
secondary failure due to long-term use; and a-glucosidase
inhibitors have adverse side effects such as diarrhea.
Therefore, development of an oral hypoglycemic agent which can
address such problems is desired.

[0004]

Furthermore, in recent years, piperidine compounds have
been developed as oral hypoglycemic agents having new
structures (see, for example, Patent Literatures 1 to 4).
Citation List
Patent Literatures
[0005]

Patent Literature 1: WO 07/116229

Patent Literature 2: WO 07/003960

Patent Literature 3: WO 07/003962

Patent Literature 4: WO 05/061489

Summary of the Invention
Technical problem
[0006]

However, the compounds described in the above-described
patent literatures have a problem in that a sufficient
hypoglycemic action and a p cell- or pancreas-protecting action
cannot be easily obtained. Furthermore, the patent
literatures described above discliose compounds containing a
cyclohexane ring or a piperidine ring in their structures, but

neither describe nor suggest any compounds containing a benzene



4: WD 05/061489 Summary of the Invention Technical problem[0006]

However, the conpounds described in the above-described patent |iteratures
have a problemin that a sufficient hypoglycemc action and a 13 cell- or
pancr eas-protecting action cannot be easily obtained. Furthernore, the
patent literatures described above di scl ose conpounds containing a

cycl ohexane ring or a piperidine ring in their structures, but neither
descri be nor suggest any conpounds containing a benzene 3 ring, a pyridine
ring or aimy, dag flﬁdm@gciln;g bhed bystirddetiWees: nhnst ead iof sa-g¥elobgxane
ring or a piperidine ring. Thus, an object of the present inventionis to
provi de compads wWhi ehchaxrexanaew: sgroetanse gdhatdirse neidder rdesgr khed nor
suggested in the above patent literatures and has an excel |l ent hypogl ycem c
action armdjEectcelfl £her ppaseneasrpent ot ing tacpirav,ider campbanaaceut toal |y
acceptabl e salt thereof; a pharmaceutical conposition having an excell ent

t her apeuthay eff ectw stdlot ugeophypltadsi ceethect deactrypedindirabeggsstegpe 2

di abetes and the |ike, which cause an increase in the blood sugar |evel due
t o abnor idl StRy@APIHER 50185 Mm L HiRir &t pres nee@utd eakn coRpOSEENbN having a p
cell- or pancreas-protecting action. Solution to Problem[0007] The present
i nventio %ﬁQﬂAXﬁﬁﬁa?iftﬁpedﬁﬁgﬁ Crépr et REEF IRP SgEHETAC Fig¥nar i er) :

[ 0008] g%%%rmaceuticallyacceptablesaltthereof;apharmaceutical
composition having an excellent therapeutic effect and/or
prophylactic effect on type 1 diabetes, type 2 diabetes and the
like, which cause én increase in the blood sugar level due to
abnormal sugar metabolism; and a pharmaceutical composition

having a B cell- or pancreas-protecting action.

Solution to Problem

[0007]
The present invention provides:
(1) A compound represented by general formula (I):
[0008]
—Q
(R)n 7N e
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[0009]

wherein R! represents a hydrogen atom, or a Cl1-C6 alkyl
group substituted with one or two substituents selected from
a substituent subgroup a;

the substituent subgroup a is the group consisting of a



wherein Rl represents a hydrogen atom or a O -C6 al kyl group substituted
with one or two substituents selected froma substituent subgroup a; the
substituent subgroup a is the group consisting of a 4 Cl-06 al koxy group,
a 01-06 al koxycarbonyl group, a hydroxyl group which may be substituted

Wi th a substituent selected froma substituent subgroup p, and a carboxyl
group; the substituent subgroup p is the group consisting of a 01-06
al kyl car bonyl group substituted with one or two substituents selected from

a substi tuents sukxay; Yuand 214cet 81@omRrReLed Neterapychi fygapkonyl
group which may bexgﬂggtfgﬁted W th onebg? 06 al %3 bgro&%, Y ?he

substi t uejtogbgE 6HMAY be $hies 81 OuiPe & ANSI IS i High Of 1 Bu byt t@HDEPoman

am no group, a (01-06 al kyl)am no group, a di (01-06 al kyl)am no group, a
car banoyla grungs, i tauepitersdbapraup ndirad 42 ¢oriboxerber @dp het er ocycl i ¢ group;
R2 represents a hydrogen atom or a 01-06 al kyl group which may be
substituted wi ttheonebhydtorylt gnbgpoup B is ore Rircaum dR2sitsadetcher @i th t he
nitrogen atomto which R and R2 are bonded, may be joined to form an
azetldlndﬂgﬂKU@lky%ﬂﬁﬁhﬂﬁxﬂrﬁf@ﬂﬁnﬁﬁ@ﬁt%ﬁ@ﬁﬁ%h@lth00@¢o@p tvierein the

azetidino group, pyrrolidiho group or Eh0|ln0 group may be substituted
%ﬁhﬁQbaHlﬂﬁ%ﬁﬁlﬁﬁ fﬁ?&r6x§uéﬁ 66usPkyFUBPHURP 1R3 3&Ad2RA~ each

w th one
i ndependen re res 01-06 al kyl oup: RS represents a hal ogen atom
or a 01- 6%% TPFESE 9n§?§k%%¥%g%ﬁ0%?o ch'may Jeand n each

i ndepende Isytdqulocre egﬂ]t yan, |ntcelecg fd—f}EPFP to 4 _and Vv, WX Y

and Z eac epen y represe NJ or a pharnaceutlcally

accept abl ¢ sl ineneati ()<t BeGoERRUAT A% AP IOE ok ik amG( bk, auher el n

Y and 5 Z both represent CH, as Set forthin item

(1) or (RHyarhgieiyrMpandnWhoth ﬁ@ﬁﬁsqyt<§¥icdﬂﬁjéh§a%ﬁ¥R959@u§5 get
forth in any one of f%ns (1) to % mhereln X represents N;
di(Cl-C6 alkyl)amino group, a carbamoyl group, a phenyl group
and a 4- to 6-membered heterocyclic group;
R2representseahydrogenatom,cn:aCl—C6alkylgroupwhich
may be substituted with one hydroxyl group:;
or R! and R2, together with the nitrogen atom to thch
R! and R? are bonded, may be joined to form an azetidino group,
apyrrolidino group or a morpholino group, wherein the azetidino
group, pyrrolidino group or morpholino group may be substituted
with one hydroxyl group or one hydroxy-Cl-C6 alkyl group;
R3andR4eachindependentlyrepresenteaCl—C6alkylgroup;
R’ represents a halogen atom or a Cl-C6 alkyl group;
Ré represents a halogen atom;
m and n each independently represent an integer from 0
to 4; and
V, W, X, Y and Z each independently represent CH or N,

or a pharmaceutically acceptable salt thereof;

(2) the compound as set forth in item (1), wherein Y and



(5) the compound as set forth in any one of itenms (1) to (4), wherein K
represents a 01-04 al kyl group substituted with one or two hydroxyl groups;
(6) the conmpound as set forth in any one of itens (1) to (4), wherein R
represents a hydroxyethyl group, a hydsoxyi sopropyl group, a

hydr oxy- 1, 1-di net hyl et hyl group or a 2-hydroxy-1- (hydroxynethyl) ethyl
group; (7) the conpound as set forth in any one of itens (1) to
(4), wherein Rl represents a 01-04 al kyl group substituted with one

substi t uentbsel ecieek Saromamhe substituent subgroup a, wherein the
substituent subgroup a is a hydroxyl group substituted with one substituent
sel ected from t(3e shbstompemntid ssbgeoupoprhtire isebsi i went(2sybghenpid3 is a
01- O4al kyl carbonyl group substituted with one substituent selected fromthe
subst i t udhtarsuligroh Zearmbarnte GUbstituent subgroup y is an amino group;
(8) the conpound as set forth in any one of items (1) to (4), wherein Rl
represents an ddi)néReEt AYREARDONYS Befetiftiyigupnyapne of items (1) to

am nonet hyl car bonyl oxyi sopropyl group or an
aninonetH§Vcaﬁﬁﬁﬁ?¥ﬁky&J?%P?ﬁ%ﬁﬂ?ﬁd%ﬁhyI gr oup; (9) the conpound as

aom 6 R Rbb RN ot S T ot RV Ay OIS SOE | EenkS (1) Lo
(9), wher In ﬁﬁeEEEEeﬁeggﬁrgﬁg%tg%i%lK%M(8§%§ oup>5ﬁ§sQ%%Lte%e EQHpound

as set fortH I'n"any one 0 rein represents an et hyl

group; 2 # &ggpqy%fl set forth |n any one of itens (1) to
(11), mhé?ﬁiﬁ”%m repfgg%nts a E%g al kyl group; (13) the conpound

as set forth ingnynengcRbohheds (sBt th)I(tlll}un %?r@ﬂl@ ¥ ireplesent soan
ethyl group or an isopropyl group; he conpound as set forth
in any one )of wHemsid ' trepE3enteher eiym&yee:mﬁse;ﬁcmpa hal ogen atom and
m represents 1, (15) the conpound as set forth in any one of itens
1) to (13)droshersiprRoy I epreegentshadirbugr-ilng -atiomthgne thnrlepresends 1

16) the compound as set forth in any one of itens (1) to (15), wherein n
epr esentas B;hydroxy -1« Ivydzexowpound sehett @dofipom t he group consi sting of
he foll ow ng conpounds:

fluoro-N-(2- Hydréﬁﬁeﬁﬁyp?und(%s{qeq AﬁO(rsrh g@paapqunq of items (1) to

, 2, 4- oxadi azol - 3-yl ) phenoxy] pr opy1} 4- oxadi azol - %1 ) be nzam de,

2-f1 uoro- M—[(Yﬁ?r91ﬁ¢%r6§9rfsﬁﬁFﬁy4éﬁhﬁ?ﬂa&k@% 9HRYRSu stituted with

(5- |soprC§¥ éﬁ%ﬁ%ﬁ§§%1 %ﬁ%kmtég)nggo sugggltuént45ubgroup a,

di azol

51 sopr oSy T 3! 4B o L PR o obg 17 413 ko

substituted with one substituent selected from the substituent

(
(
r
t
2-

subgroup B, the substituent subgroup B is a C1-C4 alkylcarbonyl
group substituted with one substituent selected from the
substituent subgroup y, and the substituent subgroup y is an
amino group;

(8) the compound as set forth in any one of items (1) to
(4), wherein R' represents an aminomethylcarbonyloxyethyl
group, an aminomethylcarbonyloxyisopropyl group or an
aminomethylcarbonyloxy-1,1-dimethylethyl group;

(9) the compound as set forth in any one of items (1) to

(8), wherein R® represents a hydrogen atom;



i azol - 3-yl ) benzam de,

(2R)-2-{[2-fluoro-4-(5-{1-[4-(5-1isopropyl-1, 2, 4-oxadi

azol - 3-yl ) phenoxy] propyl | -1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am n o) propyl

gl yci nate hydrochl ori de, 6
2-1[2-fluoro-4-(5-{1-[4-(5-isopropyl-1, 2, 4- oxadi azol 3-y1) phenoxy] propyl)-1,
2, 4- oxadi azol - 3-y1) benzoyl | am no}-2- net hyl propyl glycinate hydrochl ori de,
2-fluoro-N-[(1S)-2-hydroxy-I|-nethylethyl]-4-(2-{1-]4-

(5-isopropyl-1,2,04- exadtampbulddyk}pbenoxylphopyling}, Snoxadiitems (1)

azol - 4-yl ) benzam de,

(2S) - 2- 12~ fugr oirdredr{ R°[ 4epbebeapsopyicltcd, 41axadigroup;

azol - 3-yl ) phenoxy] propyl1-1, 3- oxadi azol4-yl ) benzoyl ] am no)p ropyl glycinate
hydrochl ori de, (11) thedecpipptnpdagbsethybrin2id-axadpagzodb: 3iydhphehoxy] prop
y1l}-1, 2, 4- oxadi azol - 3-y1) - 2-fl uoro- N- [ (1) - 2- hydr oxy- 1 - et h

yl et hyl | BénZa@ni.devherein R° represents an ethyl group;

(28)-2-1[4-(5-{1-54- 5-ethyl -1, 2, 4- oxadi azol - 3-y1) phe ,

noxy] propy1}- 1,(224- 6X&dFra2BPrL3Sya5- sef| G6F6BenzofMY ariRoPhrio®ys &t ycinate

hydr ochl ori de, 2-f1 - N[ (1R) - 2- hydraxy-| - met hyl et hyl ] - 4- (5- { ( 1R) -
VOTOEN O G s it iore LU, 2 L et sl -4 (511

4- oxadi azol - 3-yl..henzam de, an . .

N Coyel opronyl Harhy o c PRt asesop b1 &P TE 42 (&Y sgre Of items (1)
propyl-1,2 adi 3 3-yd) 12 4-0xadiazol
-3-y|)beﬁ§hﬁﬁggf Mﬁé?glﬁ(%Sfﬂgﬁ%%§¥#§%gﬁ?%&&&lcgﬁgggi?%oﬁgc%%%ﬁﬁ%$%b, as an
active i j.ent, theconpoundas set forth in any one of itens 8 (1) to
(17) , or a pharnaceutically acceptable salt thereof; (19) the
phar maceut i cal (@anpeskt tenpasnsgetsf getthrbRtht em d8)onefor 1t&ati ng) and/ or
preventing type 1 diabetes nellitus, type 2 diabetes nellitus, a

di abet es+tass08i atwede xk se &S e;emre odess tay halogen atorfi2@nd her qbws svacet i cal
conposition as set forth in item (18) , for protecting 13 cells or the
pancreas;l; (21) use of the conpound as set forth in any one of
items (1) to (17) or a pharmaceutically acceptable salt thereof, for
prepari ng a phdripac&lei €amresnposist B, forth in any2one 50 fet heds f oF)
treating and/or preventing a disease, the nethod including admnistering to
a manmal & ;SF]%? n%tﬂrc?glirbgl [P PErEESHSy B Bt f tPRe TEhPOLFRIF2ECREt forth
in any oqg of items (1) to (17) or a pharmaceutically acceptable salt

t hereof; = (23) the nethod as set forth in item (22) , wherein the
di sease i s type di,abetes nel |.itus ype _2.di.abetes nellitu a
diabetes-assocﬂé#%dtgﬁsggggfugg 5 egF%y?O*%h +H a“?zﬂ?eaoﬁe % ng})

protecting, %%EQ%”ﬁ%éyeﬁ nereas, 46 frej hod including adm nistering to a

mammal a pharnacol ogically effective anmount of the conpound as set forth in
any one of items 71} dn okl QE18cRBAr FRSRWHLGLbYpacheptabl & sl tnd hereof ;

and (25) the nethod as set forth in any one of itens (22) to (24)
wher ei Fdihewmigradongoumdysman bei ng. Advant ageous Effects of Invention
| 2-fluoro-N- (2-hydroxyethyl)-4-(5-{1-[4-(5-isopropyl-1
,2,4-oxadiazol-3-yl)phenoxylpropyll}-1,2,4-oxadiazol-3-yl)be
nzamide,
2-fluoro-N-[ (1R)-2~hydroxy-l-methylethyl]~4-(5-{1-[4-
(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxa
diazol—B—yl)bgnzamide,
2-fluoro-N~ (2-hydroxy~1,l1-dimethylethyl) -4~ (5-{1-[4-(

5-isopropyl-1,2,4-oxadiazol-3-yl)phencxy]lpropyl}-1,2,4-oxad



9 According to the present invention, there can be provided an

oxadi azol e conpound havi ng an excel |l ent hypogl ycem c action, or a
pharmaceutically acceptable salt thereof, a pharmaceutical conposition
havi ng an excel | ent therapeutic effect7and/ or prophylactic effect on type 1
di abetes, type 2 diabetes and the |ike, which cause an increase in the

bl ood sugar |evel, and a pharmaceutical conposition having a p cell- or
pancreas-protecting effect. Description of Enbodi nents [0011] A

"C - 06 alikdolgrrpun’) ks diseidid,n t he present specification neans a linear,
branched or cyclic al kyl group having 1 to 6 carbon atons. Specific
exanpl es i ncl udera —-Zet{Hyl- fgneum,- 4an Set iy [ 491 i, s oo s 1 o 04U, X aadhi

i sopropyl group, a cyclopropyl group, a butyl group, an isobutyl group, a
sec- but ylazglouiy,y la premcutng omyrlolupl » 2 pemtadiggolms - vl 1hen dd vkt &yl pr opyl
group, an isopentyl group, a hexyl group, and an isohexyl group. [0012]

A " Cl- C6 QlIIEAPYr SUpy Sutssts thitEP - v#Rr or two substituents" as used in
the present specification neans a group obtained by substituting one or two

hydrogen at ons 251l [£ @O Ky igr o Rt IR R TRt Tl 2 'o4r“?fﬁqjear7e‘h]t'
sUost Ftuomt & OO, e (1 S BRI Br o a5, user) LpL e pr esen

specifica neans pin S bonded to an

oxygen a%%?%f%g?qﬁﬂf:5§9§gﬂ5¥%iﬁ§Q%5§h§§§§ﬁgoxy group, an ethcxy group, a

propoxy grou oxy “group, oxy group, and a hexyl oxy group.

[0014] A G108 -3l y0ar oy - GAUR  ASH Msedh § 1y L he pr esept

specification neans a group in which a "01-06 al’koxy ‘group"” iIs bohded to a

carbonyl gr-oupp pgei-fi 0 exaiml ess et uder ﬁpkﬁ@ﬁi@@%}’ﬁﬁé;@?ﬂ)’ll O8-0bPad an
a

et hoxycar bonyl group, a propoxycarbonyl ‘group, ut oxycar bonyl group, a

pent yl oxycaribormytl )\deoiiamiatg, a hexyl oxycarbonyl group. [0015] A
"Cl-06 al kyl carbonyl group” as used in the present specification neans a

group in which @S)6P-0f 2alflydo rgr-ci(2 - sl -biohded- it somr amy beny? , 4fotadi
Speci fic exanpl es include a nethyl carbonyl group, an ethyl carbonyl group, a

pr opy! cardyonyi3grlougeraxy lsoprapy] clar borwd d g ovbd - »l baeyzent banyhogp oup, an
i sobut yl carbonyl group, a sec-butyl carbonyl group, and a tert-butyl carbonyl

group. [00m]l glycinasge HypdrenGil@fieify which may be substituted with a
substituent” as used_.in the present specification neans a hydroxyl group,
or a group obt & ned By [upstigtitiing éWﬂRﬁ?ﬁﬁﬁP%ﬂ%ﬁﬁ%ﬁpQF%%%N Pgroup
with a substituent. [0017 "01-06 al k bonyl .group. substituted
with one y(bj]r}—tjvée’s{fbos}{al Jl?e%ﬁjs""}%l )u_ﬁ?e_ lhojf%—:ﬂ]bygg{ﬁ?%%%?%%aﬁ%%g%ans a
group obt aj i ituting one or two hydrogen atonms of the "01-06

al kyl égﬁ&#%féﬁﬁﬁﬁﬁéﬁﬂ kyl carbonyl group”, with identical or different

substituents. (bk)_5_({4-(5-{1-[4-(5-ethyl-1,2, 4-oxadiazol-3-yl)phe

noxy]propyl}—l,Z,4—oxédiazol—3—yl)—2—fluorobenzoyl]amino}pr
opyl glycinate hydrochloride, |

2-fluoro-N-[ (1R)-2-hydroxy-l-methylethyl]-4-(5-{ (1R) -
1—[4—(5—isopropyl—1,2,4—oxadiazol—3-yl)phenoxy]propyl}—l,2,
4-oxadiazol-3-yl)benzamide, and

N-(cyclopropylmethyl)-2-fluoro-4-(5-{ (1R)-1-[4~-(5-1is0
propyl-1,2,4-oxadiazol-3-yl)phenoxy]lpropyl}-1,2,4-oxadiazol
-3-yl)benzamide; |

(18) a pharmaceutical composition comprising, as an

active ingredient, the compound as set forth in any one of items



[ 0018] A "4- to 6-nenbered heterocyclic group” as used in the
present specification neans a 4- to 6-nenbered saturated nonocyclic or
unsat urat ed nonocyclic, nonoval ent group containing 1 to 3 heteroatons
selected fromthe group consisting of &n oxygen atom a nitrogen atom and a
sul fur atom Specific exanples include a furanyl group, a tetrahydrofuranyl
group, a pyranyl group, a tetrahydropyranyl group, a thienyl group, a

t hi opyranyl group, a pyrrolyl group, a pyrrolidinyl group, an im dazolyl
group, an(l)mwdazal7)di my POrenrmac QI azol W HEOupsaldl Pysarol g pybf group, a
t hi azolyl group, a thiazolidinyl group, an isothiazolyl group, an

i sot hi azol i di nyl19gr oup,plraarmxaol yta graumo it iaxazel st Mdrigr aupitan

i soxazol yl group, an isoxazolidinyl group, a pyridinyl group, a piperidinyl
group, a Piazinyltpaupyg arpl/ser pzenghtgngupyprea lpyhieledesyhe i dtps, a
pyridazinyl group, a thionorpholinyl group, and a norpholinyl group. [0019]
A "4- to Beafemeliadaiaerscldius ca etpoupsseeiaced dhseanscpresent
specification neans a group in which a "4- to 6-nmenbered heterocyclic
group" i LRFHdEd to a carbonyl group. Specific exanples include a
pyrrolidin-I-ylcarb | _grou rrolidin-2-yl carbonyi_qgrqup, a

" dazol | di n- 2-yPdar BorRT= gPoupIt i & WBHPHGI T 25y FCarBoryT 28r UB™ [ 0020]
12 specifjcati "4- to B- e ete clic carbonyl group", or
a group oia]t%ii ’n%ﬁ@&bﬁ%ﬁﬁ i@gce&%s‘?g{%?%%{é%@%é@% to 6-nmenbered

het erocyclic CQQHQnMEeQSPQE&B%%hg ﬂn&oé'qga@H%MkIQHQUQE'LLQQ%%]items A
"(01-06 al kyl)am no group" as us 8 In tﬁe pr esent speC|¥|cat|on neans a
group obtigu)ne.@ by7 suhsti bHL FRgcone: By di oaen-ab om0l AN arhae giouporWi th a
"01-06 al kyl group". Specific exanples include a nethylamno group, an

et hyl am nor4g0tihg @& PHEBM B8 U0L G 10 Whm@Pds 1 S0k opyl am no group, a
butyl am no group, an isobutylam no group, a sec-butylam no group, and a
tert-butyl am nd2gnoapmefB022for treatihd dinfdZe0bralvikylt)ian aodfjseaps, as used
in the present specification neans a group obtained by substituting two
hydr ogen tdteomss tgfodari ramd uthl gy cagn i vii sthe t' UG 060 ad kiydtimgt cups whi ch nmay be
identical with or. different fromeach other. Specific exanples include an
N, N- di metfHia & 1o Qo L vaR TRENE dV ety wns Ré groGempannd, 88 digsr 6pyFani no
group, a diisopropylam no group, an N, N-di butyl am no group, an

N- met hyl -\ éPH;FPT’aﬁrioﬁolE:ﬁ%p(,l Jahe Nrett RY12 RDBESByCANLTS LdroupCeRRBP AR
N-et hyl - N- propyl am no group. [0023] A "hal ogen atonf as used in the
present §ﬁ£@if'Q§ﬁ§?ﬁz means a fluorine atom a chlorine atom a brom ne
atom or an iodi 02 1 A_"Cl-06 yl ene_group; as used
in the presentqgg cﬁ%%ggfkgﬁdﬁégnggg 5?55Feﬁ? é%%ﬁp(g%faiﬁgﬁr §8rgﬁ%ving

one hydr%%ﬁeog‘sffég?%;ﬂ] QL6 & Jﬁ&l@"c%?l%%E‘Q%Chﬁkﬁegé%”zﬁéﬁiwg',“de a

met hyl ene group, "an ene group, a propyl ene group, utyl'ené gfoup, a

pentyl ene, g0l + NG X & WO, [0028)esity; A "pharmaceutically
acceptable salt"” as used in the present specification neans a salt forned
by allowi ng the2conpouRrd Hefd the Presettiny@tddan d o gantcmdd), athacid or
a base. [0026] Exanpl es of the salt include hydrohal ogenic acid

sal ts sudet@asodydeatbuag sésinhyde ochd ard desamtydiobhanrhdes]logndally
hydr oi odi des; inorganic acid salts such as hydrochl orides, nitrates,

per chl or adfeSsctsid amesnandf phespitat@sd kewee t didcamesulahgndote adi dtsmbt s such
as net hanesul fonates, trifluoromethanesul fonates, and et hanesul f onat es;

aryl sul fohlilc taci 87 511 & Bhehmasebehzenésudtorntalle #Hwl Hhihergeresantionat es;
organic acid salts such as acetates, nmlates, fumarates, succinates,
citrates, ascorlrat’e$fetBrtPateds Taltards! land HePeatds 1taMéal (¥ <netdl salts

such as soqlun1 alts, paotassiumsalts, and lithjumsalts; alkaline earth
metal sal t5 sudH LRl UREHIds Hhd idgheRivmR@l ts; metal salts such as
alum numsalts and iron salts; inorganic salts such as ammoni um sal ts;

am ne salts including organic salts such as t-oc,ylamne salts,

dibenzylq&@&g%gggééhsrg¥fgg%érg%s%ﬂ&ént9$gcosanine salts, phenyl glycine

al kyl ester
[0010]



14 salts, ethylenediamne salts, N nethylglucam ne salts, guanidine salts,
diethylam ne salts, triethylam ne salts, dicyclohexylamne salts, N N

- di benzyl et hyl enedi am ne salts, chloroprocaine salts, procaine salts,

di et hanol am ne salts, N-benzyl phenethydam ne salts, piperazine salts,
tetramet hyl ammoni um salts, and tris(hydroxynet hyl)am nonet hane salts; and
am no acid salts such as glycine salts, lysine salts, arginine salts,
ornithine salts, glutamates, and aspartates. [0027] The conpound of
the present inveridron rapserdise watsenwhelyedOlooXamRiR, chefde boostand in the
at nosphere or the like, so that adsorbed water nay adhere to the conpound
and a hydirabratbyzbeef@nretindThet eho=e, e suehl by dmairsy 13f@nalsact hehyded in
the concept of the salt of the present invention. [0028] Si nce the
conpound cof a tohe: pregseriti daivigné coap haly Lhae tasyaned | @ gcasboacatofrsain t he
nol ecul e, the conpound has optical isoners. These isoners and m xtures of

t hese i somsm sirtd Gl Ihawpresenteastbdyl entsi gt rapevnit agffdat &8¢d/ohe general
formula (1). Therefore, the present invention enconpasses all of the
optical FSOHE &Ft ihefésmpornd YRept edbrpebe by ke deticrket¢omemd Ahel), and
m xtures of these optical isomers in apy ratios. Such an optical isonmer can
be produced Sy ERERHI B0 URFhEPTaw Hete? it RHhaNHRT dpticdal 28Et fvity
instead of the raw.materials used in the producti met hods, Reference
Exanpl es S "BATDI St HA RG34 58 gb%‘éjrri“ge%l ecf%ﬁ]— of* can be 15 obtai ned

by subj ectl _g;’ggﬁgggi t hat een produced by nmaking reference to the
producti g%r{rr}igéctera]aosg , Re ere eeégezcrré;'l es, Exanples and the like that wll be
descri bed below, to an optical resolution nmethod that is known in the

rel evant art, for exanple, a diastereoner nethod, an enzymatic reaction
met hod, Qje st iQRtiGalo ff 65 dHidht®et hogh based on chromat ography. [0029]
The present invention may al so enconpass conpounds in which one or nore of
the atonms consti tol+og alhey lconpopnd st epeasent ed gneddie geseralcheisul a (1)
have been substituted with isotopes of the atons. |sotopes include two

cl asses sucnas rladiezact branchetcopes cand ist allkey li gaboperavand éxanpbes of
the i sotopes include, for exanple, isotopes of hydrogen (2H and 3H),

i sot opes afrizeay Boresl10 Sre30 fawd ek40)p0 1 dss giropesicofa matiogera{A8N aavd 15N)
i sot opes of oxygen (150, 170 and 180), and isotopes 18F). of fluorine (A
conposi t i Yo AEVRI n§ RE FOMpSERED! aBB| BICRF PRY A i%Bt-opecyslaBerallas, for
exanpl e, a therapeutic agent, a prophylactic agent, a research reagent, an
assay reagetitt’ & gf‘lﬁgﬁrogg?ﬁpag@ht%s TRl | HE KRro APEGIESYd PrRYPng2agent .
Conpounds_ | abel ed with isotopes and m xtures of conpounds |abeled with

i sot opesscieﬁata%yuecryalt iggsougr'eaa%n?}zﬂgqudjeW’l i ﬁhg_f}tlg‘ggﬁ%’??ﬁ%’ﬁf i BhOUR
conpound ] a i 3-h i,sotope n od d_ by. in the
rel evant EJe{]r ??A%%ﬁﬂéeyxlar%be%g’usﬁ ﬁlge)(r(‘}gw C%S?Lgé’l a%ijrggl %Ige “Lé%t[‘%\nggﬁ ?gg\fé\%bes

instead ofgdihe raw materials used in the production nethods of the present
invention that" will be described bel ow. [0030] 16 The present

invention may al s@ierncPrRaSS RYrRAGst the. Lompoundfensesemt ed by the
general formula (1) . A prodrug is a derivative of the compound represented

by the genersdithosmsd aaglysed and Hepnssane @it oMy icdh nsaapzygabiupal |y or
chem cally converted to the conmpound of the present invention in the |iving
body. [0G3ljained by substituting one or two hydrogen atoms of a "C1-Cé6
alkyl group" with identical or different substituents.
[0013]
A "Cl-C6 alkoxy group" as used in the present
specification means a group in which a "Cl-C6 alkyl group" is

bonded to an oxygen atom. Specific examples include a methoxy

group, an ethcxy group, a propoxy group, a butoxy group, a



Exanpl es of the prodrug include conpounds in which an amno group in the
nol ecul e has been acyl ated, al kyl ated or phosphoryl ated; conpounds in which
a carboxyl group in the nol ecul e has been esterified or am dated; and
conpounds in which a hydroxyl group inothe nol ecul e has been acyl at ed,

al kyl ated or phosphoryl ated (see, for exanple, Povl Krogsgaard-Larsen, et
al., "A Textbook of Drug Design and Devel opnent”, Second Edition, Harwood
Academ ¢ Publishers, 1996, pp. 351-385) . Such a prodrug can be produced

from t he eonpow, repsgsended bnd:he gepegabupormula (1) by nmethods known
in the relevant art. [0032] V preferably represents CH [0033] Wpreferably

represent[0dH] [ 0034] [0035] [0036] X preferably represents N. Y preferably
represents CH Z preferably represents CH 17 [0037] Rl - preferably
represents a hydr'égert @atadrioxprcaatCinyd @t duyd " groupssdibst i thie epred ¢l one
substituent selected fromthe substituent subgroup a; and nore preferably

r epr esentSPEC idragedn aeems angeehy|igmdughsabstl t @b ed kexth gawarsubst i t uent
selected fromthe substituent subgroup a, a propyl group substituted with
one substiIASH 1 FFPIHOMIHIRUbSHIUHC SHRgE a"Eri 9% Gpr opyl
group substituted with one subst i tuer‘g selected fromthe substituent

subgr oup “ée,tkh%Xcsao%HrW GHOUR s 5T LU0 e W P A ¥hed50BRt i fuent sel ect ed
fromthe substituent subgroup a, sec-butyl grou a tert-butyl group
subst it utte bpvﬁ’% c%%eongﬁbg%:%?%énta seLllte%}f%%a]fyk?% fhgr%ﬁIBSt?tuent subgroup a,

Che" substi Lo SOsgreun o 0jonde) Y & P RlE YRk ElbeToup a i
Gl

pr ef er abl £ - CG3 al koxy group, and a hydroxyl group which may be
substituted with a substituent selected fromthe substituent subgroup 13;

and nore pref erpabli] & aTeiINGXEGIHAH;]L 8y hds0xyd GEQuPin angke ap Fyskkoxyl  group
substituted with a substituent selected fromthe substituent subgroup p.

[ 0039] TheestbSitadtuent meabgr auprpupsiprefieciabd y'ca -Cle G3 kallkglreapbonyi group
substituted with one or two substituents selected fromthe substituent
subgrouqundﬂﬂjQpSingﬂﬁgnad_group. Specific examples include a
methylcarbonyl group, an ethylcarbonyl group, a propylcarbonyl
group, an isopropylcarbonyl group, a butylcarbonyl group, an
isobutylcarbonyl group, a sec-butylcarbonyl group, and a
tert-butylcarbonyl group.
[0016]

A "hydroxyl group which may be substituted with a
substituent™ as used in the present specification means a
hydroxyl group, or a group obtained by substituting the hydrogen
atom of a hydroxyl group with a substituent.

[0017]

A "Cl-C6 alkylcarbonyl group substituted with one or two
substituents" as used in the present specification means a group
obtained by substituting one or two hydrogen atoms of the "C1-C6
alkyl group" in a "Cl-C6 alkylcarbonyl group", with identical

or different substituents.



het er ocycl i ¢ carbonyl group which may be substituted with one 01-03 al kyl
group; and nore preferably a nethyl carbonyl group 18 substituted with a
substituent selected fromthe substituent subgroup y, and a
pyrrolidi necarbonyl group. [0040] 11 The substituent subgroup y is
preferably a hydroxyl group, an am no group, and a di (Cl-03 al kyl)am no
group; and nore preferably a hydroxyl group, an am no group, and a
di (net hyl )am no group. [0041] Rl is even nore preferably a C1-C4
al kyl groumsupstituted with one hydroxyl group, or a C-C4 al kyl group
substituted with one hydroxyl group that is substituted with one Cl-04
al kyl carbonyl group that-nerdebsd heted oryidl ieNe rafigto agr auRd andthe
particularly preferably a hydroxyethyl group, a hydroxyi sopropyl group, a
hydr oxy- Ipdeshmetdpdciefindt proupearmn am notet Byheabboayl sxyetrhykdgroup, an
am nonet hyl car bonyl oxyi sopropyl group, or an
am nonmet ARG WONG oXy -Un sl diret ¢y | mendygyc it oupnofio0d2nt groupR2
preferably represents a_hydrogen atomor a Cl1-C3 al kyl group; and nore
pr ef er abl P I HrEH & af SRt R tRRhiElgEsap. T {UOLBE group corgipképer abl y
represents_a Cl-C3 alkyl group, and nore preferably a nethyl group or an
et hyl group2”[ oB¥dFn atom. aﬁlPET%Q%?éHFV“F%Eﬁ@é%ﬁ&gu%?%ﬁmts §gE9F%éFoup;
and nore preferabl. n ethyl. group or an isopr roup. [0045 19
R5 prefewéﬁﬁ%?r%ﬁm; §gﬁF§35 ﬁ&l@&gﬂ 8?8HfbraagﬁggégygFQ$ﬁrﬁkggngﬁHH'nDre
preferably a flugrine ato r I . [% 6] refera
representngzogH%:ggh&gﬁng;QSFg g&?%%?“%ﬁgﬁgoﬁf %%’ aﬁkgﬁgn %e?ér%ﬁry
represents iy Q96R 1208uANd BRAe RNAS §alky 8 BLerbAgadhom group,

an imidazolyl group, an imidazolidinyl group, a pyrazolyl group,

a pyrazolidinyl group, a thiazolyl group, a thiazolidinyl group,

an isothiazolyl group, an isothiazolidinyl group, an oxazolyl

group, an oxazolidinyl group, an isoxazolyl group, an

isoxazolidinyl group, a pyridinyl group, a piperidinyl group,

a pyrazinyl group, a piperazinyl group, a pyrimidinyl group,

a pyridazinyl group, a thiomorpholinyl group, and a morpholinyl

group.

[0019]

A "4- to 6-membered heterocyclic carbonyl group" as used

in the present specification means a group in which a "4- to

6-membered heterocyclic group" is bonded to a carbonyl group.

Specific examples include a pyrrolidin-l-ylcarbonyl group, a

pyrrolidin-2-ylcarbonyl group, an imidazolidin-2-ylcarbonyl

group, and a morpholin-4-ylcarbonyl group.

[0020]

A "4- to 6-membered heterocyclic carbonyl group which may

be substituteda with one C1-C6 alkyl group"” as used in the present



[0048] n preferably represents 0 or 1; and nore preferably 0. [0049]

A preferred conbination of V, W X Y, Z Rl, R, R3, R4, R5, R6, mand n
in the general fornmula (1) is the conbination in which Vis CH Wis CH X
isN YisCH Zis CH RLis a 01-041al kyl group substituted with one
hydroxyl group, or a 01-04 al kyl group substituted with one hydroxyl group
that is substituted with one 01-04 al kyl carbonyl group that is substituted
with one amno group; R2 is a hydrogen atom R3 is a 01-03 al kyl group; R4
is a 01-QpedikilcadriaiPmeRasl § 'mhad&geﬁeamedmle&eibcﬁadie ¢8rBPon{0050]
Anore preferred conbination is the conbination in which Vis CH Wis CH X
is N VY iggddgd",ZorsaChlroBp olst ai hydrox yatdpd 1 groigy chehhgriexygiesopr opy|
group, a hydroxy-1, 1-di net hyl -ethyl group, an am nonet hyl car bonyl oxyet hyl
group, ar'4damtrofetieylearcho hyltexyicyopiapyl ripoowyd, gaoug| with a "Cl-C6

am nonet hyl car bonyl oxy-1, 1-di met hyl -ethyl group; R2 is a hydrogen atom R3
is an et ldkyr@purR4 is a 01-03 alkyl group; 20 R5 is a halogen atom .m

is 1, and n is 0. [0051] The conpound of the present invention can
be producéPdly, for exanple, the follow ng methods Ato C. In addition, for
t he benzene-baﬁfq conmpounds, _pyri.di ne-based coqggu ds, ri dazi ne- based
conpounds or ahi nd-Hased TG 9O e IR the §& #1THY T aw

ot 2 Ao ag prodel i on el ods omELE Bl Lt e

conpoundfgﬁﬁ% S Ussd! T
d t t [ : t by -t | & I
(i e SRS T R en Giom 6 So01ba A ket of oup

substi t utgd Wi QNG J3VQ RUBSHI BURBLS 3@kBGed LM ansubsy i tHEAL
subgroup a', wherein the substituent subgroup a' “is the group consisting of

a 01-06 ; car b i @o h lagro and a
aégr‘fg{% Q{giggsﬁﬁté}rlrr% %‘E&%y A% Péléfﬂbr%ﬁy@rnlﬁo ye6@xY! 2 group

car boxyl thod Bis a nethod for producing a conpound
(I'b) of thepreesierd dignt iaan Tepsesenreihdygtdep geaesat-Hot pubmifd), in
which X is CH and RL is a hydrogen atom or a 01-06 al kyl group
substi t utecbuwr t lrrohe ore twdosupsininengsosel ect ed from t he substituent
subgroup a', wherein the substituent subgroup a' has the sane neani ng as
defined aldd&&] [ 0054] Met hod Cis a nmethod for producing a conpound
(Ic) of the present invention represented by the general formula (1), in
which R is a 61-06 @¥KHC grliotp 'bidia tat B Widh o hifirokg I PT29eRF oup
substituted with a substituent selected fromthe substituent subgroup p.

specification means a group obtained by substituting tw

hydrogen atoms of an amino group, with "Cl-C6 alkyl" groups

which may be identical with or different from each other.

Specific examples include an N,N-dimethylamino group, an

N,N-diethylamino group, an N,N-dipropylamino group, a

diisopropylamino group, an N,N-dibutylamino group, an

N-methyl-N-ethylamino group, an N-methyl-N-propylamino group,

and an N-ethyl-N-propylamino group.

A "halogen atom" as used in the present specification
means a fluorine atom, a chlorine atom, a bromine atom, or an

iodine atom.

[0024]



[ 0055] In the reactions of the various steps of the nethods

descri bed bel ow, when a conpound serving as a reaction substrate has a
group which inhibits the intended reaction (for exanple, an am no group, a
hydr oxyl group, or a carboxyl group), 1sntroduction of a protective group to
such a group and renoval of the introduced protective group may be carried-
out as necessary. There are no particular limtations on these protective
groups as long as they are conventionally used protective groups, but

exanpl es i ncl ude "ose RNLAENY & P dassedd bad dHe ok s&Feene, P. G
Wits, Protective Goups in Oganic Synthesis. Third Edition, 1999, John
Wley & Sgnrsiflintaticd niched bkeivdhentegebiproddirndd rb@,duemaglhaeeee
protective groups and the reaction for renoving the protective groups can
be carri éqydoutgeac eoragi rfgdno ar atli-0e rEthyddgroswth aSpebhefiret Grdspilescri bed

inthe literature nentioned above. [0056] Expl anati ons of the
vari ous sitregsidenamettivdsn® goo@rwidn ebbydeserddsend belpowp IGOE7§rdMphod A
[ 0058] 1)(2) 23 represents a halogen atom R a represents a hydrogen

atom or a @6 KGHOWR 0w miqme@rwwhm@@rhe eudsTrevent s

sel ected fre&;the substituent subgroup a'; V, W Y, Z R2, R3, R4, R5, RE
m n and 0 spectively have the sane neanings as defined above. [ 0061]
Step Al is a tep qu produc (2)_hy, allown C ound (1)
to react with RydPSdf % acc ptad%& 's Tt W Iﬁ% fm%sed
t herein ingcl t o Iv nt
di net hyl ornsl%g}letde ( %?’]19%% %‘%Qljéé}ﬁ%é'g@g pre?‘g%lﬁ(gd %(arrpl eis
ethanol . JOA6RInd of the present invention to react with an acid or a

base.

[0026]

Examples of the salt include hydrohalogenic acid salts
such as hydrofluorides, hydrochlorides, hydrobromides, and
hydroiodides; inorganic acid salts such as hydrochlorides,
nitrates, perchlorates, sulfates and phosphates; lower
alkanesulfonic acid salts such as methanesulfonates,
triflucromethanesulfonates, and ethanesulfonates;
arylsulfonic acid salts such as benzenesulfonates, and
p-toluenesulfonates; organic_acid salts such as acetates,
malates, fumaretes, succinates, citrates, ascorbates,
tartrates, oxalates, and maleates; alkali metal salts such as
sodium salts, potassium salts, and lithium salts; alkaline
earth metal salts such as calcium salts and magnesium salts;
metal salts such as aluminum salts and iron salts; inorganic
salts such as ammonium salts; amine salts including organic
salts such as t-octylamine salts, dibenzylamine salts,

morpholine salts, glucosamine salts, phenylglycine alkyl ester



Exanpl es of hydroxyl am ne used therein include a 50 w w aqueous sol ution
of hydroxyl am ne and hydroxyl am ne hydrochl oride, and a preferred exanple
is a 50 w w% aqueous sol ution of hydroxyl am ne. [0064] Exanpl es of a
reagent used therein include sodi um cagbonate, potassium carbonate, cesium
carbonate, potassiumtert-butoxide, triethylamne, and
di i sopropyl et hyl am ne. [0065] The reaction tenperature is 0OCto
150C, and preferably 50C to 100C. The reaction tine is 10 mnutes to 24
hours, angref erab)yerdtibmuitessd 0 b, houistn{ 0§66¢am@de salts, Wen a
wor kup is needed, the workup may be carried out according to the foll ow ng
procedur eyudrard mxangd e s, Thil gteactdmoin i xd Ut €, | Sr Looh elahOn& 0081 t €per at ur e,
subsequently the solvent is distilled off under reduced pressure, and the
resul ti nglirasi dviesislamstredaditsh NeXardibp0@6ZpthylenedSkepnA- $&lts, a step
for producing a conmpound (5) by allowing a conpound (3) to react with a
conpound o ePRdRR resendes ofprobalee $ODEY] diethanGkamphessaita, sol vent
used therein include tetrahydrofuran (THF), 1, 4-dioxane, acetonitrile and
acet one, NREE PRGBSt 3Lt acat b ziies $9b69) Exanpl es of
t he base used therejn include sodi um carbonate, potassium carbonate, cesium
car bonat &% Pot'4s ﬁﬁ%‘ﬂl—%ﬁﬁ&% a?f'dgsodi um hydroxi de, and a preferred
exanpl e i,s_.pot.assi um carbonate. [0070 The reaction_ tenperature is
0C to 156C5lsa{1hdY<|§oJ'?oe yenrlegtbq@n)ﬁ%r%%m ?b%?e TR FRaction Tt 76730°H hites to
24 hours, r Y. 1 t 0 . [.007 wor kup
is neededs,@{}ﬂggmgigﬁgﬁ%msya%%eépcg%?zg %atﬁtgbt‘%?g |r%lg-pet (J)S’]atlﬁg 'f%ﬁ%%]\nggrég
procedur e, f:0f, examacldhe Lpacid on-fixtyre is cooled to roomtenperature,
and then the insoluble matter is renoved by using Celite. The solvent is
25 distiljepoff under reduced pressure fromthe reaction m xture from
whi ch the insoluble matter has been renoved. The resulting residue is
purified by silltzacgebochd @t bgrapdyesnon nivenwadshesb s tihs am tergane g,
solvent, water or the |ike.

for example, left to stand in the atmesphere or the like, so

that adsorbed water may adhere to the compound and a hydrate
may be formed. Therefore, such hydrates are also included in
the concept of the salt of the present invention.

[0028]

Since the compound of the present invention may have
asymmetric carbon atoms in the molecule, the compound has
optical isomers. These isomers and mixtures of these isomers
are all represented by a single formula, that is, the general
formula (I). Therefore, the present invention encompasses all
of the optical isomers of the compound represented by the
general formula (I), and mixtures of these optical isomers in
any ratios. Such an optical isomer can be produced by, for
example, using raw materials having optical activity instead
of the raw materials used in the production methods, Reference

Examples and Examples that will be described below, or can be



[ 0072] Step A-Ill is a step for producing a conpound (6) by allow ng
the conmpound (5) obtained in step A-Il to react with hydroxylam ne. [0073]
Exanpl es of a solvent used therein include the sane solvents as the
solvents used in step A1, and a prefdbred exanple is ethanol. [0074]

Exanpl es of hydroxyl am ne used therein include the same hydroxyl am nes as

t he hydroxyl am nes used in step A1, and a preferred exanple is a 50 w w
aqueous sol ution of hydroxyl am ne. [0075] Exanpl es of a reagent used

therein inwldided e, same deagents asnphend eagentisa 81S8seh Nosd@Pcdd | by [ 0076]
The reaction tenperature is 0C to 150C, and preferably 50C to 100C. The
react i on rtd kieng se 10rahadttest ho p24 duatirisn mathpdef Refleinend@® Dkampessto 5
hours. [0077] When a workup i s needed, the workup nmay be carried out
accor di ng#tantlees dodlltdw hgkprideadur £] Heodeegampkd.bellay, 26 areaptioal m xture
is cooled to roomtenperature, subsequently the solvent is distilled off
under rediREd Priegsueehodndiathe srliesan itAg-hediedgdang vashd@ g rampbRane.

[ 0078] . Step A-IVis a step for producing an oxadi azol e conpound (8)
by al | owithtaid CEFRMAEICDbtEh Mt Ve st epr 22 FH10% duedard, wP¥he@n acid

halide (7). 0079 . Exanpl es .of a, solvent used therein include THF,
DVF. t ol (e Gt AR e ATTAC B rASSS ot eBral BT & oY i ne. [ 0080]
Exanpl es 6({0 reagent used therein include pyridine, triethylani ne,

di i soprop ezta%lyl am ne, and sodi um hydride. [0081] The reaction

temperature is2QC E%sje%f&c,irﬂ%%&ro f & la)’ls%oct‘éﬁé)orég)aos% J&ﬁ}é&?&éiﬂ{‘ time

Is 30 mnutes to ZE hours, and preferably 30 mnutes to 1 ours.
which one or more of the atoms constituting the compound
represented by the general formula (I) have been substituted
with isotopes of the atoms. Isotopes include two classes such
as radioactive isotopes and stable isotopes, and examples of
the isotopes include, for example, isotopes of hydrogen (°H and
’H), isotopes of carbon (*'c, '3c and *c), isotopes of nitrogen
(>N and *°N), isotopes of oxygen (*°0, 0 and *®0), and isotopes
of fluorine UﬁFj. A composition containing a compound labeled
with an isotope is useful as, for example, a therapeutic agent,
a prophylactic agent, a research reagent, an assay reagent, a
diagnostic agent, or an in vivo diagnostiévimaging agent.
Compounds. labeled with isotopes and mixtures of compounds
labeled with isotopes in any ratios are all included in the
present invention. A compound labeled with an isotope can be
produced by methods known in the relevant art, for example,
using raw materials labeled with isotopes instead of the raw
materials used in the prbduction methods of the present

invention that will be described below.

[0030]



[ 0082] When a workup is needed, the workup may be carried out
according to the follow ng procedure, for exanple. A saturated ammoni um
chloride solution, water or saturated brine is added to the reaction

m xture, the product is extracted using an organic solvent such as ethyl
acetate, and the organic layer thus obtained is dried over sodiumsulfate .
After the insoluble matter is renoved, the solvent is distilled off under
reduced pressure. [0083] 27 Step A-V is a step for producing a
conmpound (9) bynkygerekyrtnohidrer conpeund168) cobbabaed drbEtiep: Afl ¥he[ 0084]
Exanpl es of a solvent used therein include THF, nethanol, ethanol and

i sopropylccaicoital reame sanpreef oy redt gearplad ifsrmethand] . [0B8B5Hrug is
Exanpl es of a reagent used therein include an aqueous sol ution of sodium
hydr oxi de¢, danidgtievasos dhet ¢ onpoin@otcassiaantadbyxi e geang rad fqueols
solution of l|ithium hydroxide, and a greferred exanpl e i s an aqueous

sol uti on & rsé8PuRtAYBroxcaeoungo8sich 1s enzpa tisadtlivorrt ehpeiadbte is 0C
to 130C, and preferably 20C to 70C. The reaction time is 30 mnputes to 12
hours, arfiPPrEf&hbPy-" R0 ATRAERS Yot AeHdtFSSRT OgPRTI0N 10 Yfehl WiWBr kup i s
needed, Qgimorkup may be carried out according to the foll ow ng procedure,
for exa eY°An acid such as hydrochloric acid is added to the reaction

m xture tﬂxﬂﬁke the reaction m xture acidic or neutral, and the product is
extracted u5|Hg an organi c solvent such as ethyl.acetate. The organic | ayer

t hus obtai ned i j I i t. i ] e T
rSafd1ed Que éch% &3 i UG AS SQ élarfﬁse ; %}?pae%n dor

insoluble matter i s renpved, and therm the solvent i I sti
reduced pIESSHUIEodP088]tnt e AM1d hiaks St&Pn F o, DEOLNICT Aok {1 so8Roypd (10)
by 28 the compound (9) obtained in step A-V. [0089] Exanpl es of a

sol vent ugeddhangiatddic] aste G srethydn 2eh nd degzabd ey nogeougndn DiMre [ 0090]
Exanpl es of a reagent used therein include _
1- ( 3- di netdyd@anienbps d@el) e 3t et hyl edrchosani deted; amdl dohypduodybenebi chazol e.
a hydroxyl group in the molecule has been acylated, alkylated
or phosphorylated (see, for example, Povl Krogsgaard-Larsen,
et al., "A Textbook of Drug Design and Development™, Second
Edition, Harwood Academic Publishers, 1996, pp. 351-385).
Such a prodrug can be produced from the compound represented
by the general formula (I) by methods known in the relevant art.
[0032]
\ preferably represents CH.
[0033]
W preferably represents CH.
[0034]
X preferably represents N.
[0035]
Y preferably represents CH.
[0036]

Z preferably represents CH.



[ 0091] The reaction tenperature is 30C to 130C, and preferably 50C
to 70C. The reaction tine is 30 mnutes to 12 hours, and preferably 30
mnutes to 6 hours. [0092] When a workup is needed, the workup may
be carried out according to the foll owing procedure, for exanple. Water is
added to the reaction m xture, and then the product is extracted using an
organi ¢ solvent such as ethyl acetate. The organic |ayer thus obtained is
washed with water, saturated brine or the like, and is dried over a

desi ccant[osuch as sodium sul fate. The solvent is distilled off under
reduced pressure, and the residue is purified by silica gel chromatography.
[ 0093] 8t grefaddbliysrapstepntera prddogienga o omroaind C413 1 byl
hydr ol yzi ng the conpound (10) obtained in step A-VI. [0094] The sol vent,
reagent, greagt isorbtterfpereat wigh regsctdwrst el s¢DOOSd from tiStep AVITI
is a stet) for producing the conpound (la) of the present invention by

al | owi ng SRS tdHFEUN o YEHE)O Whbtoaii et imhP 5% epr Af A abty Jf‘é@?éﬂésﬁ\iltﬁ an am ne
conmpound (12) in the presence of a condensing agent. [O anpl es
of a sol J‘é’rﬁrQ%éHaFﬁ@v eth SR LuBECHEL RyP ehet ehed M idd OP@t?‘éIH%%B‘P%Wan

d d h d f d | e | ud
ot hyl ong GO e A B, i o T e e e Fod exarpl B 5 BEVE] 0007)
The condensing ag oot w%ga%w%%'s@lﬁe@&tseﬂg%a'%gtw i 8¢, goyLeng as i1

IS an agent used in am Ion reaction e condenS| n

d b L T d
o 11 o H5Bg s F Eor REDL ST LenaRl oy £ bl ﬁ%@%ﬁu%%ﬁ?. fic
exanpl es ddcludey (ﬂaonpmfeowﬂ&l&q&u@sgﬁérwmasaﬁl @&Mu@ppsgbguw

cyanide; (ii) carbodiimdes such as 1, 3- dlcyclohexylcarbodllnlde

1, 3- dIISQQ&QQMhQ&thdhtHHQ&as@@@tltuent selected from the substituent
1-ethy|-3-(3-dinethylaninopropyl)carbodiinide (WBC), and conbi nati ons of
t hese carshbdjiavipdes anskdN-ihydy Dxgr @anpeunds tsboh yasgédohpdsoxybenaoedi azol e;
(111) im dazoles such as 1,1'-carbonyldiimdazole (CDI); (iv) 4- (4,
6- di met hoxyttlon8, s stlazémt: ZelBctett fephyt ne rgptied G itiuen tc Bhogirdep( OMT- MV) ;
and (v) phosphates such as 0- ( 7-azabenzotriazol-1-yi ) -N, N, N

, N -t etr@&feehyl hr@hmaﬁhyéethé%aglrw spHosphatieed MATY) ongngubstituent
0 benzotriazol-1-yl-N, N, N, N -tetramet hyl uroni um hexaf | uor ophosphat e

(HBTU) . Re&ﬁé?rteﬁdr e%FCé&aEﬁﬂ & YRSt [T nRPDPH $EC and
4-hydrox%Q&ﬂ&ﬂtrlazole

The substituent subgroup a is preferably a C1-C3 alkoxy
group, and a hydroxyl group which may be substituted with a
substituent selected from the substituent subgroup B; and more
preferably a methoxy group, a hydroxyl group, and a hydroxyl
group substituted with a substituent selected from the
substituent subgroup B.

[0039]

The substituent subgroup P is preferably a C1-C3
alkylcarbonyl group substituted with one or two substituents
selected from the substituent subgroup vy, and a S5-membered
heterocyclic carbonyl group which may be substituted with one

Cl-C3 alkyl group; and more preferably a methylcarbonyl group



[ 0098] The reaction tenperature is 0OC to 100C, and preferably 0OCto
50C. The reaction tine is 30 mnutes to 96 hours, and preferably 1 to 12
hours. [0099] When a workup is needed, the workup nmay be carried out
according to the followi ng procedure, IBor exanple. Water is added to the
reaction m xture, and then the product is extracted using an organic

sol vent such as ethyl acetate. The organic |ayer thus obtained is washed
with water, saturated brine and the Iike, and is dried over a desiccant
such as sodium tudddtwe.thlze ssblstrantuarns diedteidtleeld fabin thdesubeduceadnt
pressure, and the residue is purified by silica gel chromatography. 32
,[ 0102] subgrowhereiamdHal @'y ramd ikddlneZsedeinyiindepemuent |y represent a

hal ogen atom and R, Rla, V, W Y, Z R2, R3, R4, R5, R6, mand n

respecti vVElGAthhve t he sane neani ngs as defined above. [0103] St ep
B-1 is a step for producing a conpound (14) by condensing the conmpound (9)
obtai ned in st&PASVPHRSERFHES EBHRIP W EIP S a }(%%O.XX]O%@]JPI

Exanpl es of a solvent used herg:i n anc% ude TEF, PMVF, 1, 4-di oxane,

acet oni t ri’t EHMP Lt Bhe, 2N L hFefert ettt BxahPren? sIEREP or 232 eF'BRB. [ 0105]
Exanpl es oge reagent \us rdo}g hfr e}(g\ui nC£Hdae Pg(t)asg(i)gm tgrrlé-gut oxi de, cesium
car bonat &, po? assi-urm carbonate, S sod uni '¢at bonat &, “sbdi o hydri de,

triethyl am i1.s0pr thyl am ne, and a preferred exanple is
triethyl ?gﬁﬁ?%ﬁgﬂﬁﬁ% é{pé’d e reaction tenperature is 0Cto 100C, and
preferabl yp@0G to 80C. The reaction time is 30 mnutes to 24 hours, and
preferably 30 mnutes to 6 hours. [0107] When a workup is needed,
the workup nay fei £arehesh0ilbraceazdilNga 00 -tdea { oY eMdig pupseduteedf or
exanple. The reaction mxture is subjected to extraction with an organic
sol vent siicth aseeiyytoagetabep, ant st he-04 ganiyd fayep ddnescitdded with

one hydroxyl group that is substituted with one C1-C4
aikylcarbonyl group that is substituted with one amino group;
and particularly preferably a hydroxyethyl group, a
hydroxyisopropyl group, a hydroxy-1l,l-dimethyl-ethyl group,
an aminomethylcarbonyloxyethyl group, an
aminomethylcarbonyloxyisopropyl group, or an
aminomethylcarbonyloxy-1,1-dimethyl-ethyl group.

[0042]

Rzpreferably represents a hydrogen atom or a C1-C3 alkyl
group; and more preferably a hydrogen atom or a methyl group.
[0043]

R? preferably represents a Cl—CB alkyl group; and more
preferably a methyl group or an ethyl group.

[0044] |

R* preferably represents a Cl-C3 alkyl group; and more

preferably an ethyl group or an isopropyl group.

[0045]



obtained is washed sequentially with water and saturated brine.
Subsequently, the organic layer is dried over a desiccant such as sodi um
sul fate or anhydrous sodium sulfate, and then the resulting residue is
purified by silica gel chromatographyl9[0108] Step B-11 is a step
for producing a conmpound (15) by cyclizing the conmpound (14) obtained in
step B-1. [0109] Exanpl es of a solvent used therein include tol uene
and acetic acid. [0110] Exanpl es of a reagent used therein include
anmmoni um tri f | rormesed el Mt asstitsnanel ayen anena:pretercedaexanpl e is
ammonium trifluoroacetate. [0111] The reaction tenperature is 80Cto
200C, andiprgf;erabl yo160&r¢He 60T, Ahel ueatte Gt dn e BSm3Ohpl nytespt o 24
hours, and preferably 30 mnutes to 12 hours. [0112] When a wor kup
is needed, 004 workup may be carried out according to the follow ng
procedure, for exanple. Water is added to the reaction m xture, and
extraction i s BaPERé@rebtl ywreRranestgani ersélvent Bsoeh ascbehybluckt ate.
The organi c | .ayer thus obtained is washed sequentially with water and

sat ur at ed Bdi're. Subsequently, the solvent is distilled off under reduced
pressure, and the resulti residue is purified by silica gel
chronatography%‘ B7© %ii%?g repres%?tﬁ %—Fﬁﬂoﬁ§nag§98p £OF BPS&uci ng a
conmpound _(.16). f.r t.h mound (15) obtained in step B-11 in a carbon
nnnoxidePg%%fg%ﬁgSLé'?%~$ﬁ§mhgg§%ﬁce of a base, using a palladiumcatal yst.
[0114]  [pp4sjExanples of a solvent used therein include nethanol, and a
nmet hanol -DMF m xed sol vent, and a preferred exanple is a nethanol -DVMF m xed
sol vent. [0115} preferaBX@mekesecebntheobase1usgdqt herei prénstagey o.
triethylamne, diisopropylethylam ne and tributylam ne, and a preferred
exanpl e i®o4diet hyl am ne. [0116] Exanpl es of the palladi um catal yst
used therein include palladiunm(ll) acetate, palladi un(0)

di benzyl i deneaéepoaéertretr akisinaphenydphosphi xepal | adirim @) §>,pal) adi um
(I'l ) chiagride, bistriphenyl phosphinepalladiun(l1) chloride and palladium
di pheny! HosBhi mofaerd océnethil pevhireli dermand dIpr éfethedcexahpieiomcl udes
pal l adiun(11) acetate or palIadiun1diphegylehosphinoferrocene(gl) chl ori de.

in which V is CH; W is CH; X 1is is CH; Z is CH; R™ 1s a
Cl-C4 alkyl group substituted with one hydroxyl group, or a
Cl-C4 alkyl group substituted with one hydroxyl group that is
substituted with one Cl1-C4 alkylcarbonyl group that is
substituted with one amino group; R? is a hydrogen atom; R® is
a C1-C3 alkyl group; R? is a C1-C3 alkyl group; R’ is a halogen
atom; m is 1; and n is O.
[0050]

A more preferred combination is the combination in which
V is CH; W is CH; X is N; Y is CH; Z is CH; R! is a hydroxyethyl
group, a hydroxyisopropyl group, a hydroxy-1,1l-dimethyl-ethyl
group, an aminomethylcarbonyloxyethyl group, an
aminomethylcarbonyloxyisopropyl group, or an
aminomethylcarbonyloxy-1,1-dimethyl-ethyl group; R® is a

hydrogen atom; R’ is an ethyl group; R* is a C1-C3 alkyl group;



[0117] Exanpl es of a reagent used therein include

tri phenyl phosphi ne, tricycl ohexyl phosphi ne,

1, 2- bi s(di phenyl phosphono) et hane, 1, 3-bi s(di phenyl phosphono) pr opane,

2, 2' - bi s(di phenyl phosphany1) -1, 1' - bi n&bht hyl, 35

2- (di cycl ohexyl phosphono) bi phenyl , and

2-di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl, and a preferred
exanpl e i ncludes triphenyl phosphi ne or 1, 3-bi s(di phenyl phosphono) pr opane.
[0118] R® is Zhkaleaehi anctenperiat ure airs! GCitso 0L30C, and preferably 20C to
90C. The reaction tinme is 30 mnutes to 12 hours, and nore preferably 30

m nut es tl®0bIHours. [0119] Wien a workup is needed, the workup may
be carried out according to the follow ng procedure, for exanple. Water is
added to the r&aet FenpaiiReurie fhaner exenactomtipre §RRi kel PFREUHIEChP AN
organi ¢ solvent such as ethyl acetate. The organic layer thus obtained is
washed sdqiestidaInie withe wstdrvdnd satticdsed b fe. S0b2EguEAPly, LPhe
solvent is distilled off(ynder reduced pressure, and the resglting resi due
s puri fIF BFGANCE BT CHIGRIGH aphyr - o120725ed ComepaRE: | Vi s a step
for producing, a .conpound, (17) b drolyzi ng,t o n 16) _obtajned in
step B—Iﬁxrﬁafﬁiﬁén%asedQ%W%XQ%C%%SF,a%%&ﬁeﬁ€2%9e§g3%§ﬁ%€%ngé?ét%gé,

react i on ddgeaand, uar Oi@%agﬁsﬁwiaﬁe 1he RATE 138, Rese, HaRg: L By St ep

A-VI| described above. tep B-Vis a step for producing the conpound
(1b) of thehs3h B-dMurdrdeacty Wiy B BN OEmSORPOYNgaf 183 L8=4he presence

of a condensi ng agent. [0123] The solvent, condensi ng agent,
reaction ftogrgregrature, reaction time and workup used therein are the sanme as
those used in step A-VIII. [0124] Method C

Method A is a method for producing a compound (Ia) of the
present invention represented by the general formula (I), in
which X is N; and R* is a hydrogen atom, or a C1-Cé alkyl group
substituted with one or two substituents selected from a
substituent subgroup a', wherein the substituent subgroup a'
is the group consisting of a Cl-Cé6 alkoxy group, a Cl-Cé6
alkoxycarbonyl group, a hydroxyl group and a carboxyl group.
[0053]

Method B is a method for producing a compound (Ib) of the
present invention represented by the general formula (I}, in
which X is CH; and R' is a hydrogen atom, or a C1-C6 alkyl group
substituted with one or two substituents selected from the
substituent subgroup a', wherein the substituent subgroup a'
has the same meaning as defined above.

[0054]

Method C is a method for producing a compound (Ic) of the

present invention represented by the general formula (I), in

which R' is a C1-C6é alkyl group substituted with one hydroxyl



[0125] [0126] wherein ALK represents a Cl-06 al kyl ene group; h
represents 1 or 2; and V, W X Y, Z R2, R3, R4, R5, R6, m n and p
"respectively have the same neani ngs as defined above. [0127] Step
C |l is a step for producing the conpo@idd (lc) of the present invention by
al l owi ng a conpound (18) between the conpound (la) and conpound (Ib) of the
present invention, in which Rl represents a Cl-C6 al kyl group substituted
with one 37 or two hydroxyl groups, to react with the conpound (18) in the
presence o camdensiuieageth 4 GidHtituent JdEeSdyentom comglensi ng
agent, reaction tenperature, reaction tinme and workup used therein are the
sanme as tshasser itsecht suddepuie W1 1. [ 0129] The conpound of the
present invention can be produced by using the nethods described above, and
can al so @ dsi |y produced from known conpounds according to the Reference
Exanpl es and Exanples that wll be described bel ow [0130] The
compound of thdMprésedeacnions of dhea WHardt aldrsly He apmtdias sal t

t hereof obtained by the nethods descri bed above has an excel |l ent

hypogl ycé&if %P%KR?%%elaHd“Héﬁl%H@W@Fb?éiB%rﬁé%aE%%aéﬁ%%HHQH§¥?EﬁEﬁﬁ%nt of a

h I it b d t he .t, t t d/
pran eyt cal £OIpRnLI LoD 03t Can, Be et L1 g sl e andl oL

h I d t th f 1ct d gl | GT
nvper 1 VS Che 4O, A0Sl LI ol epnset ol opange (161
hypercho'ﬁ&f‘a{fm , 200 i pidl SIS APA sbn YR enShAN-chabLy 1iver.

nmet abol i ¢ syn |Iure angi na pectoris, nyocard

infarcti oy waid efﬂ&&ﬁix%é)ﬁlpsﬁoﬂycp@lrwlgm ,ma@do@%ﬁﬁm@cﬂ Shabgs | c
conplications (for exanple, retinosis, ai l ure, neuropathy,

cat ar act ,nGHHLNPUS Thege kbiRkegb @ra&,tla;mﬂa&eth&iﬁ)a.tio?a& [ 3Hese
Furt hernore, the conpound of the present invention or a pharnmaceutically

accept ablpraddt thereofugras anexcad emtep aed | convepanemahby proé@ct i ng
action, and can therefore be used as an active ingredient of a

phar macegticdad ctcionposPtpen Hutatxempl be rsdhideot pe ot gutotp atelvesgpoup hie
pancreas. [0132] The conpound of the present invention can al so be
used in EHAFSTHARTDAW T H a GUrREEHe R i€ dFies f oPr o edet'es, CrotherHpeut i ¢
drug for diabetic conpllcatlon a therapeutic drug fo hyperll idema, a
t her apeutd* @ ariig ¥ B " RS per tengicbRI1 BAANY HegqﬁrkéoBPﬁ‘@Tletyhéﬁotnﬁe g%?rpound of

t he present |nv nt.i

|
cont ai ni g f%unakgfrF%gtﬁfﬁbgﬁf‘Fﬁvﬁﬁgﬂgﬁggf%%}lcgﬁﬂﬁgﬂp %é%%FS
t b| h f d t f , h ,
accepta o Sm%a a% eH?? re'asc im i s ?r%%v'igﬁ;"t ”?r?“e“%th(c“&r"eex? % c&y human

a horse, g; preferabl arnace

conposi t| yQ?F %8 fﬁ%@h%&@&ﬁg §<¥§B%‘EL%%' h¥c98ad Og'u%?w' LY A ORghLy or

par entera
described in the literature mentioned above.

[0056]

Explanations of the various steps in methods A to C will
be described below.
[0057]

Method A

(1) (2)



The pharnmaceuti cal -conposition of the present invention can be prepared
according to the preparation nethods for various conventionally used
formul ati ons, by sel ecting appropriate dosage fornms in accordance with the
adni ni stration node. [0135] Exanples 82 dosage forns of the pharmaceutica
conposition for oral use include tablets, pills, powders, 39 granules,
capsul es, |iquids, suspensions, enulsions, syrups, and elixirs.
Phar maceuti cal conpositions of such dosage forns can be prepared accordi ng
to conventiod®dl met hods, by appropriately selecting as necessary,
exci pients, binders, disintegrants, |ubricating agents,, swelling agents,
swel ling aids, coating agentsi R ticizers, stabiIizeAsRyimtiseptics,
anti oxi dants, col oRants, dissol NS, suspending@a?§%§sr‘%§ulsifiers,
sweet ener s, pﬁ&&g&&q&' es, buffe@rs,) di ueﬁfsr*mgi i ng aggnts, and the |ike,
whi ch are conven iona+'¥y a'seelo S \aﬁ%di tivesa- 01 ?f\o npl es of
dosage forns of phar maceuti cal conposition for enteral use include
i nj ectable prepahgtions, ointnen{ , gels, creans, poulgﬁces, pat ches,
aerosol s, inhalants, sprays, eye drops, nose drops, suppositories.
Phar maceuti cal conpositions of gucheflosage forns can be prepared according
to conventional nethodq,R ropri RY selectin s) nellé ggég,
stabilizers, antiseptjzcs, Xl h ti algs, noisturi 2s&rvati ves,
ant i oxi dants... fragrances|| ‘gel | i 5 agenLé, neutrali zi gents, buffers,
i sotonic a__ﬁpts,'Q %) % colora Hg, bu i s, thickeners
wetting aqg s, filders, absorption Bf not i ng ents, suspendi ng agents,
bi nders, and the like, XhiCh are conventionally used as additives. [0137]
The anount of adninist®tion of the conmpound of tH8 40 may vary accordi ng
to synptons, age, body weight or the |like. However, in the case of oral
adm ni stration, the ﬁgﬁgoyndNMOthe salt is adm nistered once or several
times a day, in an a bf Jo 9642000 ng, and preferably 1 to 400 ng, in
terns of the conpould, ~dos® for an adult; and in the case of parenteral
admi ni stratTon,Hd.he  conRo or the salt is adm nistered once or several
tinmes a dag-V in anf anBuntYof 0.01 to 500 ny, and preferably 0.1 to 300 ng,
in ternms of the cdhpound, per dose for an adult. [0138] Her ei nafter,
the present invention @)ll be described in nore detail byway of Reference
Exanpl es, Exanples, Fornul ati on Exanpl e and Test Exanpl es, but the scope of
the present invention is not inteddﬁ )Lo éﬁ%l;jted to these. Exanpl es

=R

[0139] (Ref@ ence Examgfq, 1) Nb%ﬁyl cyang: uor obenzoat e [ 0140]

V=w -0
N
H [RrE). N-Q
a_ ¢} N
R N\2(12) (R5) \ Ry / i )—R"
R O m R3 S N
g Z
A-VIII 12 MLHN\ o Y
R —N - \\
\2 ‘W N’O
R (1)
[0060]

wherein R is a protective group of a carboxyl group; Halo



[0141] A 4 M hydrochloric acid di oxane solution (70.0 nL, 280 nmol)
was added to a nethanol (70.0 nlL) solution of 4-cyano-2-fl uorobenzoic acid
(10.0 g, 60.6 mmol ), and the mi xture was stirred for one hour at 70C. The
reaction mxture 41 was cooled to roBftenperature, and then the sol vent
was distilled off under reduced pressure. Thus, a crude product of the
title conpound was obtained. [0142] (Ref erence Exanple 2) Mt hyl

4- am no( hydr oxyi m no) net hyl- 2-fl uor obenzoate [0143] [0144] A 50%
aqueous selpitcisemtef ahydl oyghast of; (B:220eplkes200snavhyd nwageadgesh f ocoan

et hanol (100 nlL) solution of the conmpound obtained in Reference Exanple 1
(11.0 g, a6616Chellkylapdothesubxtutetedswsthroed dortwdo houwrst atudgdS The
reaction m xture was cooled to roomtenperature, subsequently the sol vent
was di st islelledteff funtethe edltieet Press g ame ths VesWdué, was RiasRéd wi t h
hexane. T?us, tf}l}g title conpound (9.10 g, yield: 719% was obtai ned. 1H NWR
(500MHz, %SD) ppfn 17,208 CIHIeEPeFLgrLY 7256 1A, Sgne repIngy. &0 (1H,
d, J=12Hz), ,3.915‘%)[%H, s). [0145] (Reference Exanple 3) Ethyl 2-

(4- cyanoﬁ%’?éﬁé‘)‘?f) Affoate [0146] 42 0 [0147] Pot assi um car bonat e
(14.5 g, Jog%jrjmnl) was added to an acetonitrile (80.0 nL) solution of
4-cyanoph[e olI"°(5.00 g, 42.0 mvl) and ethyl 2-bronpbutyrate (9.83 g, 50.4

ol ) at room kenpef af s gggg Eﬁg%é&%&%gﬁ%o%b%@ﬂi)\% 3%129@319?@ 80C.

After the m xture*was €00 0 room temnpe ure, wate t he
reaction Jm g @ and yt he, madyr & was subiseled, 4,0 extraction two tines

with ethyl acetate. The organic layer thus obtained was washed with
satur at ed goygone, and then was dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the resulting residue
was purified bgxsibilea g€l acelbur@nehi:Grat agieafliv, (hexane eldtHarmdet ate =
9:1 -* 2:1, v/v). Thus, the title conmpound (9.79 g, yield: 100% was
obt ai nedethanol, a methanol/toluene mixed solvent, dimethylformamide

(DMF) and dimethyl sulfoxide, and a preferred example is

ethanol.

[0063]

Examples of hydroxylamine used therein include a 50 w/w$%
agueous solution of hydroxylamine and hydroxylamine
hydrochloride, and a preferred example is a 50 w/w% agueous
solution of hydroxylamine.

[0064]

Examples of a reagent used therein include sodium
carbonate, potassium carbonate, cesium carbonate, potassium
tert-butoxide, triethylamine, and diisopropylethylamine.

[0065]

The reaction temperature is 0°C to 150°C, and preferably

50°C to 100°C. The reaction time is 10 minutes to 24 hours, and

preferably 30 minutes to 5 hours.

[0066]



1H NMR (400MHz, CDC13) 8ppm 7.58 (2H, d, J=9Hz), 6.92 (2H, d, J=9Hz), 4.61
(1H, t, J=6Hz), 4.25-4.20 (2H, m, 2.06-1.99 (2H, m, 1.25 (3H, t, J=7Hz),
1.08 (3H, t, J=7Hz). [0148] (Ref erence Exanpl e 4) Ethyl
2-{4-[ am nb( hydr oxyi m no) net hyl ] phenox¢l but anoate [0149] 0 43 A
50% aqueous sol ution of hydroxylamne (8.32 nL, 126 mml) was added to an
et hanol (42.0 nlL) solution of the conpound obtained in Reference Exanple 3
(9.97 g, 42.0 nmmol ) at roomtenperature, and the m xture was stirred for
2.5 hours at 800@&n Af werrkiipeiseaetbes ,ntxeuerwap £aQl Bd EQrE0OM out
tenperature, water was added to the reaction m xture, and the m xture was
subj ect echdaprakitrractad orhd vio tliaeishaviptoetdyte acEbat exambee or gard ¢ | ayer
thus obtained was washed with saturated brine, and then was dried over
anhydr ous ssodiian suldtatze iFheosdkdent wasmdistrpéradupéf smdeequeduted
pressure, and the resulting residue was purified by silica gel colum
chr omat odr&pHyP @ﬂﬁ%ﬂlééétéﬁé unger redgced prepsuThusangheheit]e
conmpound (9. %? yleld 88%9 mas obtaj ned. 1H NVR (400MHz, CDC13) 8ppm
7.54 (2HFSPY f—lgt%)re%l BE (FHYAEheLgib) egANg oH, s), 4.58 (1H, t,
J=6Hz), [qﬁifzkt q, J=7Hz), 2.03-1.97 (2H, m, 1.24 (3H, t, J=7Hz), 1.08
, J

(3H, t [ 0151] (Ref erence Exanple 5) Ethyl

2-[4-(5-isopro adi - ).hhenox: t 1 [ 0153]

| sobutyric aC| eﬁlorlﬁ >(‘S % %—f%;ﬁbm%&y%% aéc;oglgba&t%é)a?%yrl i ne (16.0
L) sol utd;on,pfnd he comaund Pﬁtaedtedeé& el o enceofampl & 4) (B 11.3
nmol ) at roomtenperature, 44 and the mxture was stirred ours at

100C. Af tteddiodiodt W @ amas, cool ed to roomtenperature, the reactlon

m xture was concentrated under reduced pressure, and water was added
thereto. [Toeam xture was subjected to extraction two tinmes with ethy
acetate, and the organic |ayer thus obtained was washed with a 1 M aqueous
hydr ochl ori ¢ a¢ixchmgpdlast iodn aarsd lyvatndr atsesd rHiares iandirvalsudlr | ed over anhydrous
sodium sul fate. The solvent was distilled off under reduced pressure, and
the r esulttei"drrgﬂl't}ebﬁ@ij@aﬁaé TEa i f 1 et-dyosehé ca g orcigl winke emdoave bgnaphy
(hexane: et hyl acetate 3:1, v/v). Thus, the title conpound (3.25 g, yield:
919% was & eE q%W%Wm%BOWle% 00 (2H, d, J=9Hz), 6.95
(2H, d, J=9 y 4.62 (1H, -t, J=6Hz), 4.22 (2H, q, J=7Hz), 3.31-3.22 (1H
m, 2.-LYPI2H m, 1.45 (6H, d, J=7Hz), 1.24 (3H, t, J=7THz), 1.10 (3H,

t, J=7THz 0154 Ref EX
2-[ 4-(5- ?so%ro%y P Lss, O(ifxg s rence cgr%%&?%btﬁ%dce ARG G um

carbonate, pote551um carbonate, cesium carbonate, potassium
tert-butoxide and sodium hydroxide, and a preferred example is
potassium carbonate.

[0070]

The reaction temperature is 0°C to 150°C, and preferably
20°C to 130°C. The reaction time is BOIminutes to 24 hours, and
preferably 30 minutes to 6 hours.

When a workup 1s needed, the workup may be carried out
according to the following procedure, for example. The
reaction mixture is cooled to room temperature, and then the

insoluble matter is removed by using Celite. The solvent is



[ 0155] 0 [0156] The conpound obtained in Reference Exanple 5 (1.50 g,
4.71 45 (6.00 nm.) solution, and a 1 M aqueous sol ution of sodi um hydroxi de
(5.65 nmL, 5.65 mmol) was added thereto. The m xture was stirred for 30

m nutes at roomtenperature. The reactbon m xture was concentrated under,
reduced pressure, and water and a 1 M aqueous hydrochloric acid solution
were added thereto. The m xture was subjected to extraction two tines with
ethyl acetate, and the organic |ayer thus obtained was washed with

sat ur at edlirdind eand ffhemawms ediiced prek samkyt ot o dieamtswinf ai etudde
solvent was distilled off under reduced pressure, and the resulting residue
was washed on vhiblexdueel nShush1¢ hetitietd ®a £ orpourehndde 30 Fheyresdlit 9589 was
obt ai ned. 1H NMR (400MHz, CDC13) 8ppm 8.00 (2H, d, J=9Hz), 6.98 (2H, d,
J=9Hz), 469 qUEHIsdelir JEGeE bySEiz)ica. g¢lxipsoniatogmph?, X0~ 25082 ¢Rel n),

1.45 (6H, d, J=7Hz), 1.13 (3H, t, J=7Hz). [0157]. ~ (Reference Exanpl e
7) Met hy [WiEH |afor3-9an1s: ispivants. (s by -the, ikskadi azol - 3- yl ) pheno

xy] propy]T}- , 4- oxadi azol - 3-yl ) benzoate [0158] [0159] To a

di met hyl fldr ide (24.0 nmL) solution of the conpound obtained in Reference

Exanmple 6 (1.3 . mml )., 1-h oxybenzot.ri azol e nonohydr at 722 ny,
4.71 nmol) andéﬁ-%&?\di%#\%t ﬁfl é'msﬁggl%ﬁgﬁﬁ@d-z%‘iw caarcbog&?(?lfﬁ%e{%lé@g g, 9.43
46 mmol ) re . a e r Xt ur.e StLLr 15

m nut es é%ﬁt %elq%gﬁget %?r%ggg]{lér g??%y%g%%&ﬁa@oﬁpaﬁngga?ﬁ E&g%?g‘ﬁ%@ﬁaaml e
2 (1.00 gyyAckd, 1mml)e Was added thereto, and the resulting mxture was
stirred for 15 mnutes, and was further stirred for 3 hours at 10000. The
reacti on ooxtre was cool ed to roomtenperature, subsequently water was
added to the reaction m xture, and the m xture was subjected to extraction
two tinmes w thEstamyll eacetfatze solvernar gasdd drayreyir hirsc nbiai tted s washed
with a saturated aqueous sol ution of sodi um hydrogen carbonate and

sat ur at ecsdiniarg,s aawd thkersodaerdrs ets ey ern agthy rAoul, sadd umn sk fateed The
solvent was distilled off under reduced pressure, and the resulting residue
was puri fexeddye sid ieddagell .col uim chr omat ogr aphy (hexane: ethyl acetate =
1:0-4 3:1, v/v). Thus, the title conmpound (1.65 g, yield: 75% was

obt ai ned.[OPHNMR (400MHz, CDC13) oppm 8.05 (1H, dd, J=10Hz, 8Hz), 8.01
(2H, d, J=9Hz), 7.9 1H,_ dd, J=8Hz,  2Hz), 7.87 (1H, dd, J=10Hz, 2Hz), 7.06
(2H, d, J=9Hz) ,Exgm@%e%m?f }aﬂ?rawgrpl@ﬁﬂé%@ CHED Spcladsgtaersanqy
2.34-2. 2(?1y(dzrléixyni')a’mi]f’ieéls3 a(smE'hedhy‘c]i_rZ)l}_('Zy)l’am]i'n]é% %lg’d tih %Eélﬁh?ﬂ{—l[,ogigg]a

preferred example is a 50 w/w% aqueous solution of

hydroxylamine.
[0075]

Examples of a reagent used therein include the same
reagents as the reagents used in step A-I.

[0076]

The reaction temperature is 0°C to 150°C, and preferably
50°C to 100°C. The reaction time is 10 minutes to 24 hours, and
preferably 30 minutes to 5 hours.

[0077]
When a workup is needed, the workup may be carried out

according to the following procedure, for example. The



(Ref erence Exanpl e 8)
2-Fluoro-4-(5-{1-[4-(5-1sopropyl-1, 2, 4-oxadi azol - 3-y1) pheno

xy] propyl1l-1, 2, 4- oxadi azol - 3-yl ) benzoic acid [0161] 47 [0162] A 1M
aqueous sol ution of sodi um hydroxide €4.22 nL, 4.22 mmol) was added to a
tetrahydrofuran (4.00 ni)-nethanol (4.00 nL) solution of the conpound
obtained in Reference Exanple 7 (1.64 g, 3.52 mmmol ), and the m xture was
stirred for one hour at roomtenperature. The reaction m xture was

concent r at&gwingemikeduced spressukeovabeh vespaddedrthesgboeqasdlpe
aqueous | ayer was washed with diethyl ether. Subsequently, a 1 M aqueous
hydr ochl attiec sagivéersoliut dortwas cadded theket @cdanedt peerbXtd; eanastBybj ect ed
to extraction two tinmes with ethyl acetate. The organic |ayer thus obtained
was washedkaMltthi reptnersgtaace birs neg sleatl whten wesake | ed over anhydrous sodi um
sul fate. The solvent was distilled off under reduced pressure, and the
resul ti nglG®&Idue was washed with hexane-diethyl ether (10:1, v/v) . Thus,
the title conpound (1.44 g, yield:. 91% was obtained. 1H NVR (400VHz,

CDC13) 8ppm 8SE&N AHIVdHS =16FzLoBHE)Od8C D9 (BZHO*@d1329He) comporndiH, dd,
J=8Hz, 1 , . 7.91 (11-1, dd, J=10Hz, 1Hz 7.07 (2H, d, J=9Hz), 5.52 (1H
dd, Jz?HzW,ZB)%HX)E}éOZ@-@ ‘z‘ée(ciili,‘lpﬂ‘)lf,tgz(.é?%??énﬁéﬁn FeP1Aahl 6%3 rRaCH=7Hz),
1.15 (3H, t, J=8Hz). . [.0163] (Reference Exanple 9) Mt hyl
4-bronn-iﬁﬂgfﬁyl@g%gxﬁ%?ﬁiﬁﬁgf)‘48 net hanol (20.0 nlL) sol ution of

4- br ono- 2-dptdyl benzoic acid (2.00 g, 9.30 mml), and the nixture was
stirred for hours at 80C. The reaction m xture was cooled to room

tenperature, s QU I & saliwated, agqueous - Soh uihon,@f spdi usyhydrogen
carbonate was added to the reaction m xture, and the m xture was subjected

to extractdomedavurdd ms Wide etdwd @%ﬁ@f@rraﬁeegélg@néc:iéay Fikihys . obt ai ned
was washed once with saturated brine, and was dried over anhydrous sodi um
sul fate. Mes®ol vent was distilled off under reduced pressure, and thus, -
the title conmpound (2.02 g, yield: 95% was obtained. (Ref erence Exanpl e
:10) Met hyl 4- cyxeoyd-areetdfyldbereaoatre: [EkEY |therein indlude ddyetdithacet am de
(4.62 nL) solution of the conpound obtained in Reference Exanple 9 (498 ny,
2. 32 ol Y iefimcl anyiard ded Y 1B ey e 39y hamine, and sodium hydride.
[0081]

The reaction temperature is 20°C to 150°C, and preferably
40°C to 100°C. The reaction time is 30 minutes to 24 hours, and
preferably 30 minutes to 10 hours.

[0082]

When a workup is needed, the workup may be carried out
according to the following procedure, for example. A saturated
ammonium chloride sclution, water or saturated brine is added
to the reaction mixture, the product is extracted using an
organic solvent such as ethyl acetate, and the organic layer
thus obtained isdried over sodium sulfate. After the insoluble
matter is removed, the solvent is distilled off under reduced

pressure.

[0083]



tris(di benzylideneacetone)di pal |l adium0) (42 ng, 46.3 Il nol) and

1, 1" - bi s(di phenyl phosphi no)ferrocene (51 ng, 92.6 flnol) were added, and
the m xture was stirred for 2 hours at 90C. The reaction m xture was cool ed
to roomtenperature, subsequently a safurated aqueous solution of amoni um
chloride 49 was added to the reaction mxture, and the m xture was
subjected to extraction two tinmes with ethyl acetate. The organic |ayer

t hus obtai ned was washed with water and saturated brine, and was dried over

anhydrous sodi gaepuhf-at es Thetsel yvert prasidiisly ld edrgfduriender) reduced
pressure, and the resulting residue was purified by silica gel colum

chr omat ographby yehexanéecetdmtipcacet atte »bAalilidd M YtepdusIVihe title
conmpound (294 ny, yield: 73% was obtained. 1H NVR (400MHz, CDC13) 8ppm
7.97 (1H[0884J=8Hz), 7.55-7.53 (2H, m, 3.93 (3H, s), 2.62 (3H s). [0169]
(Reference Exanple 11) Met hyl

4-[ am no( hydr okypmaepnet kyd¢lremetispchehesate Jrouiapje THE, methamel,
synthesis was carried out in the same nanner as in Reference Exanple 2,
except tKateiRe ESFpIHTPISHYA R A? RefddtE it & TS 1038 S 1. 68
mol ) was gged i.n place of nmethyl 4-cyano-2-fluorobenzoate. Thus, the title
conpound™E2587%g," yiel d: 73% was obtai ned. 1H NVR (400MHz, CD30D) Ei ppm
7.89 (1HT g %:8Ft), 7.58 (IH s), 7.55 (1H, d, J=8Hz), 3.88 (3H, s), 2.59
(3H, s). P ?? ] (Reference Exanple 12) Methyl 50

1172, 4" oxadh abo 50yh) 5 fet Ry Pbeks Gat [OEAAT T LOLAT o aaveoss
solution of sodium hydroxide, an aqueous solution of potassium
hydroxide and an aqueous solution of lithium hydroxide, and a
preferred example is an aqueous solution of sodium hydroxide.
[0086] |

The reaction temperature is 0°C to 130°C, and preferably
20°C to 70°C. The reaction time is 30 minutes to 12 hours, and
preferably 30 minutes to 4 hours.

[0087]

When a workup is needed, the workup may be carried out
according to the following procedure, for example. Anacid such
as hydrochloric acid is added to the reaction mixture to make
the reaction mixture acidic or neutral, and the product is
extracted using an organic solvent such as ethyl acetate. The
organic layer thus obtained is dried over a desiccant such as
sodium sulfate. The insoluble matter is removed, and then the
solvent is distilled off under reduced pressure.

[0088]
Step A-VI is a step for producing a compound (10) by

allowing the compound (2) obtained in step A-I to react with



The synthesis was carried out in the same manner as in Reference Exanple 7,
except that the conpound obtained in Reference Exanple 11 (120 ng, 0.576
nmol ) was used in place of nethyl 4-am no (hydroxyi m no)

met hyl- 2-fl uorobenzoate . Thus, the tiggl e conpound (200 ny, yield: 75% was
obt ai ned. 1H NWVR (400MHz, CIKHS) 8ppm 8.02-7.93 (5H, m, 7.07 (2H d,
J=9Hz), 5.51 (1H, t, J=6Hz), 3.92 (3H, s), 3 25 (1H, sept, J=7Hz), 2.66
(3H, s), 2.34-2.20 (2H, m, 1.43 (6H, d, J=7Hz), 1.14 (3H, t, J=THz).

[0175]  the confdeid enpe dp@mles 13) step A-v.
4- (5-{1-[4-(5-isopropyl-1, 2, 4- oxadi azol - 3 y1) phenoxy] pr opyl

1-1, 2, 4- o |z ol- 3-y1) - 2- nethylben20|c acid [0176] [0177] 51 Reference
Exanple 8, except that the conpound obtained in Reference Exanple 12 (154
ng, 0.333 mmol Exwaplesedfi @ pldoeraf umsidiytherein include
2-fluoro-4-(5-(1-[47(5-1sopropyl-1, 2, 4-oxadi azol - 3-yl ) pheno
xy]propyBrdnn@uhxﬁaﬁhémmﬂaZbkmgimwm©aI@ndTwms the title conpound (113 ny,
yield: 769 mas obt ai ned. 3-H NWVR (400MHz, CDC13) 8ppm 8.15 (1H, d,

J=8Hz), 8. .98 (4H, m),7.08 (2H, d, J=9Hz),5.52(1H,t,J=6Hz), 3.26

(1H sept, J= 7HZE) ampl7ezs (o?:’EH as)rezag?’e5nt2 Esle(czleLthrellrfmlnc(Sll_tlee

- (3-dimethylaminopropyl)-3-ethylcarbodiimide, and
l-hydroxybenzotriazole.
[0091]

The reaction temperature is 30°C to 130°C, and preferably
50°C to 70°C. The reaction time is 30 minutes to 12 hours, and
preferably 30 minutes to 6 hours.

[0092]

‘ When a workup is needed, the workup may be carried out
according to the following procedure, for example. Water is
added to the reaction mixture, and then the product is extracted
using an organic solvent such as ethyl acetate. The organic
layer thus obtained is washed with water, saturated brine or
the like, and is dried over a desiccant such as sodium sulfate.
The solvent 1is distilled off under reduced pressure, and the
residue is purified by silica gel chromatography.

[0093]

Step A-VII is a step for producing a compound (11) by
hydrolyzing the compound (10) obtained in step A-VI.

[0094] |

The solvent, reagent, reaction temperature, reaction

time, and workup used therein are the same as those used in step



d,J=7Hz), 1.15 (3H, t, J=7Hz). [0178] (Ref erence Exanpl e 14)
(2R)-2-1[2-fluoro-4-(5-11-[4-(5-isopropyl -1, 2, 4- oxadi azol -3

-yl ) phenoxy] propyl1l-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl
N-(tert-butoxycarbonyl)glycinate [0178P [0180] To a

di met hyl formam de (1.00 nL) solution of the conpound obtained in Exanple 7
that will be described below (69.2 ng, 0.136 mmol),
N-(tert-butoxycarbonyl)glycine (47.6 ng, 0.272 mol),

1- ( 3- di metw.l am nopr opyl) - 3- et hyl carbodiimde (78.1 ng, 0.405 nmol) and
4-di net hyl am nopyridine (1.70 ng, 0.0183 52 mol) were added, and the

m xture @Y Btlirred for one hour at roomtenperature. Water was added to
the reaction mxture, and the m xture was subjected to extraction two tines
with ethyl acettde®, PaRdlines ¢r §aricct payrodhesnobthd vearRasdnvasaedt
sequentially with water and saturated brine and was dried over anhydrous
sodi um sH¥aPEESPRE dONVEEAE CRa8YdRsLPWEBE BRE GRABRPUPEdUEEY PRERSRFP, and

the resul.ting residue was purified by silica gel .caolumm chronmat ography
(ot by erié! SRPBA daet pERoE ' g5es 2t s8edene) I Hnne et st &
conpound (91 iel.d: 100%, was obtained. [0181] (Ref erence
Exanpl e fg)g 1 ir%nd%nﬁlg‘gf I]at%er%:-ﬂ-(S-{l- [4-(5-isopropyl -1, 2, 4- oxadi azol -3
-yl )phenq@dg%r]opyl}- 1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl
N-(tert-butoxycarbonyl)glycinate [0182] [0183] The synt hesis was

carried out ingkRer3aE JFARNGL 1% At JRelerence iExaml . détm nd hat the
conpound obtained in Exanple 6 that will be described bel ow (100 ng, 0.196

mol ) washised dd) plagatgidrofuran, 1,4-dioxane, DMF, and

2-fluoro-N-[ (1R)-2-hydroxy-1-nethyl ethyl]-4-(5-{1-[4-(5-iso0
dimethylacetamide. Preferred examples include methylene
chloride and DMF, and a more preferred example is DMF.
[0097]

The condensing agent used therein is not particularly
limited as long as it is an agent used in amidation reactions,
and the condensing agents described in R.C. Larock,
Comprehensive Organic Transformations, Second Edition, 1999,
John Wiley & Sons, Inc., and the like may be used. Specific
examples include (i) phosphoric acid esters such as
diethylphosphoryl cyanide; (ii) carbodiimides such as
1,3-dicyclohexylcarbodiimide, 1,3-diisopropylcarbodiimide,
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (WSC), and
combinations of these carbodiimides and N-hydroxy compounds
such as 4-hydroxybenzotriazole; (iii) imidazoles such as
1,1'"-carbonyldiimidazole (CDI); (iv)
4—(4,6—dimethoxy—l,3,5—triazin—2—yl)—4—methylmorpholinium
chloride (DMT-MM); and (v) phosphates such as |

C-(7-azabenzotriazol~1-yl1)-N,N,N',N'-tetramethyluronium



53 propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl1-1, 2, 4- oxadi azol
-3-yl)benzam de. Thus, a crude product of the title conmpound (125 ng) was
obt ai ned. [0184] (Ref erence Exanpl e 16)
(2R)-2-f[2-fluoro-4-(5-{1-[4-(5-isopr@pyl-1, 2, 4- oxadi azol -3

-yl) phenoxy] propy11-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol buty 1
N-(tert-butoxycarbonyl)glycinate [0185] [0186] The synt hesi s was
carried out in the sane manner as in Reference Exanple 14, except that the
conpound = 1ReE dph cExaplce HAThat aMd | be descri bed bel ow (274 ng, 0.523
mmol ) was used in place of 2-fluoro-N- [(1R) -2-hydroxy-I|-nethylethyl] -4-
(5-{ 1- [CAbelzdtsd auoapyl—yl,-12,.N,4H'gxedi taztof ande by 1 ph@iiaxy ] propy1l}-1, 2,

4- oxadi azol -3-yl)benzam de. Thus, a crude product of the title conpound
(358 ng) hees fohtoaiopdb.s fh@Lk&7] (HBTU) .  EReferfemcedbEexmpiogeliys a
(2S)-2-{[2-fluoro-4- (5 {1-[4-(5-isopropyl -1, 2, 4-oxadi azol -3

-yl ) pheneoyipmneiitn D12 WECoxead aﬂzmynez%gmmqmm}buty 54 1

N-(tert- butoxycarbonyl)egC|nate [0188] [0189] The synt hesis was
carried d#938 the sanme manner as in Reference Exanpl e 14, except that the
ﬁgg??uagsogggh %% %gagﬁgng teégégggure is %%ngg%&hge? ggécg!eggraé?L 0.420

2-11 uor o- e[ (1R g2 hy gl oxy Ct)rf;ytl SRV oy (RptlddibookS0ours, and
i?phe x§ %o?

propyl-1,2,74-0xadi dzo noxy propyl

-3-yl)be S, oduct of the t|tIe conpound (274 ny) was:
obtalned%%g']f%%]bﬂhLi e 1 qﬂﬁ?%%ce Exanpl e 18)

2-{[2-fl ugroarA- (5-{1-[4-(5-isopropyl-1,2,4-oxadi azol -3-yl)p
henoxy]propyl} 1, 2, 4- oxadi azol - 3- yl)benzoyl]anlno} 2-met hyl propyl

N-(tert- bUtOXYW&éBOBYW%Qkﬁﬁlﬂ@tﬁeegéal]the workup may be carried out
according to the following procedure, for example. Water is
added to the reaction mixture, and then the product is extracted
using an organic solvent such as ethyl acetate. The organic
layer thus obtained is washed with water, saturated brine and
the like, and is dried over a desiccant such as sodium sulfate.
The solvent is distilled off under reduced pressure, and the

residue is purified by silica gel chromatography.



55 [0192] The synthesis was carried out in the sane manner as in

Ref erence Exanple 14, except that the conpound obtained in Exanple 8 that
wi |l be described below (133 ng, 0.254 nmol) was used in place of
2-fluoro-N [(1R) -2-hydroxy-I-nethylaghyl] -4- (5-{ 1- [4- (5-iso
propyl-1, 2, 4-oxadiazol-3-yl) phenoxy] propyl}-1, 4-oxadi azol
-3-yl)benzam de. Thus, the title conpound (173 ny, yield: 100% was

obtai ned. [0193] (Reference Exanple 19) 4-Methoxybenzyl glycolate [0194]

HO ( 0  [d3dAb] . Sodi um hydrogen carbonate (2.20 g, 26.3 ng) was
added to a solution of glycolic acid (2.00 g, 26.3 mmol) in water (2.00
m.), and the mvetttvoel was stirred for one hour at roomtenperature. The
solvent was distilled off fromthe reaction m xture under reduced pressure,
and to a dirtetihyl f ormam de (10.0 nL) solution of the resulting residue,

p- met hoxybenzyl chlorlde 4.10 g, 26.3 mml ), was adde The m xture was
stirred for 2 hour LJO tenperature. vaden g?% Lo the reaction

m xture and the m xt Mﬁpected to exiragk Rethyl acetate. The
organic |ayer thus ofjt'aiined was waghed seqpentfjallly wth water and
saturated brinepyp) dried over aH um sul fate. The sol vent

was distilled off under reduced pressurel Thus, 56 a crude product of the
title conpound (4.24 (§3) was obt ai ned. 996] ) (Ref erence Exanpl e 20)
4- Met hoxybenzyl NhlIonxy)carbonyI%oxy)acekabe [ 0197] 0 GAOr 0
R\/n —R*
(R § % O
— m o |
B-l |\ 0" “v#
Halo?” ~v*W °
(14)
RS N-O
(Rs)m Rs(/a)(n\/LN%R‘
|
B-li HN°L~<V4§}_<ifj/J\O v
v=w N0 |
(15)
RS N-Q
e J%"YLNH
Q I
/M N\j/ko .
(16)
(R, N
(Rs)ﬁ RS S , Nah_R
Q |
BV 7\ N%,)\o v#4
HO =w 0
(17)
6 -0
1a_H (R )n hf 4
RN (), fYL .
Q |
BV _1a 7"\ Nﬁ/j\o v#
RN, vaw o

R

(1b)



[ 0198] To a nethylene chloride ( 70 . 0 nL) solution of the conpound
obtained in Reference Exanple 19 (4.25 g, 25.7 mmol),

4-di net hyl am nopyridine (3.80 g, 2.57 mmol) and a net hyl ene chloride (10.0
m.) solution of allyl chloroformate (3230 ni, 30.8=01) were added, and the
m xture was stirred for 30 mnutes at roomtenperature. Water was added to
the reaction mxture, and the m xture was subjected to extraction with

nmet hyl ene chl oride. The organic |ayer thus obtained was washed with water,
and was drgiexbover anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure. The resulting residue was subjected to silica gel
col utm chr omat egreapiiy Haaxanenet hyﬂoéC@&@lﬁerndeéndé‘nﬂl:l r¥p¥esedbus, a
crude product of the title conmpound (4.69 g) was obtai ned. [0199]

( Ref er ende IBgmmlag 2il) anCAR| yROXY earbony! Foxaceri,c Rici & [ ®200k 8n@) LO. r CH
0 57 [0201] Trifl uoronmet hanesul fonic acid (20.0 nL) and ani sol e

(3. 40 nln 4®Panivlve Merravaddd trnhanedmpounde dbiaf heed i abRet er ence
Exanple 20 (4.69 g, 16.5 mmvl), and the m xture was stirred for 2 hours at
room t enpétldtUr e. Tol uene (100 nL) was added to the reaction nixture, and

t he sol vent wa d| s |Iled of f undsfr reduced pressure. cr ude product

of the title c d (2596 §th Oorbt%l‘i lr[‘bz?)ﬁompoung (]Ffe eence

.E§?§'BL§n§§3ﬁpropﬁgl%zf'”%ﬂ%i% AL Gy REY s g bBee,

[ (al I yl %yt) C%d:m% cgtate [0203] To a dinet hyI f or mam de
(7.00 L) so utlon 0 e conpound obtained in Exanple 7 that will be

descri bed feJow (344 ng, 0.676 mol), the conpound obtained in Reference
Exanpl e 21 (163 ng, 1.01 nmol) , 4-di methyl ami nopyridine (8.26 ng, 0.0676

mol ) and 1- ( 3tdiamghiky ¥ RORARELE Iratdhw eardiadi 4 ha desd 389 mopm2, 03 nmol )

wer e added, and the m xture was stirred for 2 hours at room tenperature.
Wt er wad ,addeibiand heceeaat tot 1l xtdresetaiitk, S8dthe rmnerteel vasmpUb] ect ed
to extraction with ethyl acetate. The organic |ayer thus obtained was
washed secquéith aid yaasittdnenvat er and saturated brine, and was dried over
anhydrous sodium sul fate. The solvent was distilled off under reduced
pressure, [Pl he resulting residue was purified by silica gel colum

chr omat ogr aphy (hexane et hyl acetate =v/v). Thus,
Examples of a reagent used therein include potassium

tert-butoxide, cesium carbonate, potassium carbonate, sodium
carbonate, sodium hydride, triethylamine and
diisopropylethylamine, and a preferred example is
triethylamine.

[0106]

Thé reaction temperature is 0°C to 100°C, and preferably
20°C to 80°C. The reaction time is 30 minutes to 24 hours, and
preferably 30 minutes to 6 hours.

[0107]

When a workup is needed, the workup may be carried out
according to the following procedure, for example. The
reaction mixture is subjected to extraction with an organic

solvent such as ethyl acetate, and the organic layer thus



the title conmpound (300 ng, yield: 75% was obtained. [0205]

(Reference Exanple 23) 2-Di azo-1-(4-brono-3-fluorophenyl)ethanone [0206]

To a methyl ene chloride (50.0 nL) solution of 4-brono-3-fluorobenzoic acid
(5.00 g, 22.8 mmol), dinethylformam da3(5 droplets) and oxalyl chloride
(2.39 nL, 27.4 mol) were added at roomtenperature, and the m xture was
stirred for 1.5 hours at the sane tenperature. Subsequently, the sol vent
was distilled off under reduced pressure. The resulting residue was

di ssol vedpith ihelr adyasekdr a8q(dst Daily vwaicet eatkiided 645u@afel, bante .
triethylamne (6.36 nL, 45.7 mmol) and a 2 Mtrinethylsilyldiazonet hane

t et r ahydisaftseamesallyt, | ohe (2258 hd,1 A48 17 igndt ) cdereemddedst octkhe swthut i on at
roomtenperature. The mi xture was stirred for 30 m nutes. Water was added
to the reactsiogn um wulieteard tamd yancus e athisins Lj et ter), tan@xthreactifon two
times with ethyl acetate. The organic |ayer 59 was washed with saturated
brine, af@StHéANgase@lided GvePUamfidby sodiifm s ¥ stleromieogmBient was
distilled off under reduced pressure. The resulting residue was washed with
hexane- etlfyi084cet ate (10:1, v/v). Thus, a crude product of the title

conpound (3. 36 s_qgbtai ned. [0208 . (Reference ampl e . 24)
2-Bronn-1-(4-b§g%8?gfﬁ u6F08h§ﬁ§&§épﬁgﬁﬁﬁﬁhTﬁé%bf compoun A@g%@§ﬁ@drogen
br om de- acet,i.c .aci ol uti aon . A0 excess .amunt added to a

met hyl en%yccr%ll%rl?l e(%F 4.c%%ﬁ%unglgl(3ﬁ)g1r?bo%ajt%ee clonrrps(b)lcue d obtained in Reference
Exanpl e %%1@@q35 g, about 13.8 nmol) under ice water cooling, and the

m xture was stirred for 10 mnutes at the sane tenperature. Water was added
to the reactiopxahxtdseorafdstNeeAL XLYEE VRS- 8UR] £6EedaL Or EXLERELA 0 t WO
times with ethyl acetate. The organic | ayer thus obtained was washed with a
sat ur at edagueous isiQl uti on of sodi um hydrogen carbonate and saturated
brine, and then was dried over anhydrous sodium sul fate. The sol vent was

di still ed0dfifojunder reduced pressure. The resulting residue was washed with
hexane-et hyl acetate (10:1, v/v). Thus, a crude product of the title
conmpound (3. 92Egpmpas sobfakneeaged2] 1seCRefherrenice iExdmile 2H)oniBM

2- (4- Brono- 3-fl uor ophenyl) - 2- oxoet hyl

2- [ 4- ( 5- itg3prloypates adcoxadi aFun BIY ARG yd dtaaRG L6 Tre219Famp b2 13]
Triethylamne (3531.11, 2.53 mmol) was added to an acetone (9.00 ral)

sol uti on 16f AHENAGHp R OIESaTEd 35F -Ref er ence Exanpl e 24 (500 ngy, 1.69
nmol ) anq ﬁgg_conpound obtained in Reference Exanple 6 (540 ng, 1.86 nmol)
at room t'¢ Hature, and the m xture was stirred for 2 hours at the same

t enper at ur e. r a Q eagt m_X n he 1 re was
subj ected to X\?Eﬁr%af:%\?%%l%gmgcde{%pr?ertsﬂ%%%%t %@fb gge% g@?’ %Hg %?%%%%g#%yer
thus obt giged 1as) yeehedryit Qeécg%ﬁr atad _SLgdBH”?nEXQEQQeEoC% boSRE e,

sol ution and saturated brine, and then was dried over anhydrous sodi um

sul f ate. sThe pselrwentswas odinstdddead «f f- ungdar-4 educed pressure. Thus, a
crude product of the title conmpound (854 ng) was obtai ned. [0214]

[0112]

When a workup i1s needed, the workup may be carried out
according to the following procedure, for example. Water is
added to the reaction mixture, and extraction is carried out
with an organic solvent such as ethyl acetate. The organic
layer thus obtained is washed sequentially with water and
saturated brine. Subsequently, the solvent is distilled off
under reduced pressure, and the resulting residue is purified

by silica gel chromatography.



(Ref erence Exanpl e 26)
3-(4-{1-[4-(4-Brono-3-fl uorophenyl)-1, 3- oxazol - 2-yl | pr opoxy

} phenyl) - 5-i sopropyl-1, 2, 4-oxadi azol e [0215] 61 [0216] Anmoni um
trifluoroacetate (1.70 g, excess anbud4) was added to the compound obt ai ned
in Reference Exanple 25 (854 ng, 1.69 mmol ), and the m xture was stirred
for 6 hours at 150C. The reaction m xture was cooled to roomtenperature,
subsequently water was added to the reaction m xture, and the m xture was
subj ect edotto3extraction two tines with ethyl acetate. The organic |ayer

t hus obtai ned was washed with water and saturated brine, and then was dried
over anhydrousSsedi BRI3DI f ate.stEre foal veptivwdsigdestompednof {1 @nderom educed
pressure, and the resulting residue was purified by silica gel colum

chr omat oghephymphexdnélét hgpbtaceedt en=9t¢p-B- 2T 1invé Warbduggondreida t| e
conpound (554 ng) was obtained. [0217] (Ref erence Exanpl e 27)

2- Fl uor 024mP3pheTE4- (15- itdep PSBPENTE2 Of ¢X dich 70| U BNg )P el adium

xy] propyl}-1, 3- oxazol -4-yl )benzoic acid [0218] [0219] To a
dinethylFéFﬁ%ﬁF&e (2.50 nlL)-nethanol (2.50 nm.) 62 solution of the conpound
obt ai ned bﬁ&R ference Exanple 26 (496 ng, 1.02 mmol), triethylam ne (426
tL, 3. 06! ﬁ? and a [1, 1" -bis(di phenyl phosphi no)ferrocene] pal | adi un(11)

di chl ori de- net hl prj I 7 .. 0.204 r d at
Foom  emper at uPEE BRE T RS Tt R 0P B Be ST TR T 47 S BuTS AETR0C Thmer &

carbon myngxi 88,9as phfE GA%e o7 1Le 1L | %glﬂg(tﬂuéafé,ﬁsed:%l 1o foom

t enperature, subsequently water was ad o ‘the reaction xture, and the

m xture washsubjeeied e eXtdAGlkien two tines with ethyl acetate. The
organi c | ayer thus obtained was washed with saturated brine, and then was

dried ovepianshydrous sodium sul fate. The solvent was distilled off under
reduced pressure, and the resulting residue (300 ng) was dissolved in

t et r ahydr of ur aBxfthp6e sndhy -uhet hanelu{B8D@ hlelde)in AntlMiagquetsshwdmuinon of

sodi um hydroxide (773 [iL, 0.773 mvl) was added to the solution, and the
m xt ure wWas sopiropyd eftdyy 128 neowns! &tr koo tasmpes atand.a Theefeactd on mi xt ure
was concentrated under reduced pressure, and water was added thereto. The
aqueous EEpEP1lgad swashied hvlemidgicet hyl ether, and then a 1 M aqueous
hydrochl aori ¢ acid solution was added thereto. The m xture was subjected to
extracti ON k6 times with ethyl acetate, and the organic |ayer thus

obt ai ned was shed with_saturated hbrine and then s, dried over. anhydrous
Sodtum sul Tat LR TRELES| Gori S hAtT 62 Tars AmiSE Ly BURERH ot Sk, and
t he resul ti r.esi was shed _wi.th .a _hexane-di et hyl . ether (10:1, v/v)
it ur o B e s e e T T A a7 U obt ai hed.

[ 0220] St ra s (Ref.er. l& 5 ;
(2S) - 2- 1[qf-tf“Ial]f(%rsg-rig?lf?l{@%?}-%%m%gprl(Z)l%glcl'-uln,l (ZO )4'- 0E§<aal |aadz*o T %II)

- yI') phenexylprieRry 11+ Li3-19¢a3R) 11 rosprienznoyl 180 b0l Pr o 10ride and
N-(tert-but oxycarbonyl)glycinate
palladium diphenylphosphinoferrcocene(II) chloride, and a
preferred example incliudes palladium(II) acetate or palladium
diphenylphosphinoferrocene (II) chloride.
[0117]

Examples of a reagent used therein include
triphenylphosphine, tricyclohexylphosphine,
1,2-bis(diphenylphosphono)ethane,
1,3-bis(diphenylphosphono)propane,

2,2"'-bis(diphenylphosphanyl)-1,1'-binaphthyl,



[ 0221] The synthesis was carried out in the sane manner as in

Ref erence Exanple 14, except that the conpound obtained in Exanple 18 that
wi |l be described below (20.0 ng, 39.3 wol) was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-1-net hyl et Bg1] -4-(5-{1-[4-(5-iso0

propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propy11-1, 2, 4- oxadi azol
-3-yl)benzam de. Thus, the title conpound (26 ng) was obtai ned. [0223]
(Ref erence Exanple 29) Ethyl

2- [ 4- (5- ethyli<cl2 Areaxadinazeiradrgy) Hiplresoxy] atic@noat e [ 0224] 64 [ 0225]

The synthesis was carried out in the same manner as in Reference Exanple 5,
except t Ratditdye ledrpount captrd@ime i-n(NRef-et emeeh Exanpl @) i gdedgl g, aid. 4
mol ) was used, and propionic acid chloride (1.47 nmL, 17.0 mmol) was used

i n pl ace aoforiefenreg iexaawile chlonidis Thushenhephdsplel ronpound (1. 95 g,
yield: 429% was obtained. 1H NVR (400MHz, CDC13) kopm 8.00 (2H, d, J=8Hz),
6.96 (2H.1 @-bisgiAPhenygPhCERhane) pIANe 4. 23 (2H, q, J=7Hz), 2.96 (2H, q,
J= 7Ft) 2.02 (2H q, J=7Hz), 1.44 (3H, t, J=7Hz), 1.25 (3H, t, J=7Hz), 1.10
(3H, J24H8) . [0226] (Reference Exanpl e 30)

2-[4- (5 Et hyl - 1, 2, 4- oxadi azol - 1 phenox a cid [0227 The
synt hesi s was @QFrFsacngn %FT%% 3 %eena%ne? %SQ?%ﬁ éf%Pgh%reE§rab}% 6,
except thak the W%DOU@HeOPéﬁ{% N Refier efcs; Fxarple, 39 (3.93, Gan- 41

mrol ) was used in place o

2-[4-(5- S céga%,é,qﬁeq¢£ggge53ﬁ%;xpneggﬁy]butanoate Thus, the title
conpound (1.7 yi el d: 100% was obtalined. 1H NMR (400MHz, CDC13) oppm

8.00 (2H[od,193= 9HZ) 6. 99 (2H d 65m, 1.44 (3H, t, J=8Hz), 1.13 (3H t,
J=8Hz). [0229]

When a workup is needed, the workup may be carried out
according to the following procedure, for example. Water is
added to the reaction mixture, and extraction is carried out
with an organic solvent such as ethyl acetate. The organic
layer thus obtained is washed sequentially with water and
saturated brine. Subsequently, the solvent is distilled off
under reduced pressure, and the resulting residue is purified
by silica gel chromatocgraphy.

[0120]

Step B-IV is a step for producing a compound (17) by
hydrolyzing the compound (16) obtained in step B-IIT.
[0121]

The solvent, reagent, reaction temperature, reaction
time and workup used therein are the same as those used in step
A-VII described above.

[0122]
Step B-V is a step for producing the compound (Ib) of the

-

present invention by allowing the compound (17) obtained in step



(Reference Exanple 31) Methyl
4-(5-11-[4-(5-ethyl -1, 2, 4- oxadi azol - 3-yl ) phenoxy] propy11-1,

2, 4- oxadi azol - 3-y1) - 2-fl uor obenzoate [0230] [0231] The synthesis
was carried out in the same manner as3dbn Reference Exanple 7, except that

t he conpound obtained in Reference Exanple 30 (1.97 g, 7.13 mmol) was used
in place of 2-[4-(5-isopropyl-1, 2, 4-oxadi azol - 3-y1) phenoxy] but anoi ¢ aci d.
Thus, the title conmpound (1.94 g, yield: 60% was obtained. 1H NVR (400MHz,
CDC13) appnv &0 EchAIw(idH, an) amin@3cohboudd, (128Hin 2he)prds88cé 14t dd,
J=11Hz, 2Hz), 7.07 (2H, d, J=9Hz), 5.51 (1H, t, J=6Hz), 3.96 (3H s), 2.96
(2H, q, Fddr)derxi3dy 2d(.2H, m), 1.43 (3H, t, J=7Hz), 1.15 (3H t,

J=7THz). [0232] (Ref erence Exanpl e 32)
4- (5-{1-[®YBLEt hyl - 1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl | -1,
2, 4- oxadi azol - 3-y1) - 2-fl uorobenzoic acid [0233] 66 [0234] The

synthesi s was dar iSéd VGt /i FAWETSAMS e a3 RSt Sr e BHifpl e 8,
except that the conpound obtained in Reference Eﬁgﬁple 31 Q%.94 , .4.29
mol ) ma§“%%ﬁ§}?ﬂqtﬁpﬁéﬁ“ﬁﬂoﬁ§PﬁyTsed'thereln are the same as ose used
2-fluoro-4-(5-{1-14-(5-isopropyl -1, 2, 4- oxadi azol - 3-yl ) pheno
xy]propyfflfo%ﬁfgigg?%ZOI-3-y1)benzoate. Thus, the title conmpound (1.66 g,
yi el d: 8%%9;»%8 obt ai ned. 1H NVR (400MHz, 00013) oppm 8.16-8.14 (1H m,

8.01 (2H, d,°J=9Hz), 7.97 (1H, dd, J=8Hz, 2Hz), 7.92 (1H, dd, J=11Hz, 2Hz),
7.07 (2H, d, J3RHZ)oq % 52 (1H, t, J=6Hz), 2.96 (2H, g, J=8Hz), 2.31-2.24
(2H, m), 1.43 (3H t, J=8Hz), 1.15 (3H, t, J=7Hz). [0235] (Ref er ence

Exanmpl e 33)142S)-2-1[4-(5-{1-[4-(5-ethyl -1, 2, 4- oxadi azol - 3-y1) phenoxy] p
ropyll-1, 2, 4- oxadi azol - 3-y1) - 2-f | uor obenzoyl ] am nol pr opyl
N-(tert-butoxycarbonyl)glycinate [ 0236] 67

( R® ) o ( W:)‘*R“
O%Nﬁ)\o | v~
R

ALK—N _
{ = -0
(WO ), X
(18)
-0
(R )m N e
8 —OH (Rs) - R\ IN/>~R
(19) 0 m |
. 7 '\ \N\j/ko y#Z
C-l ALK—N\ V=W -0
(B__ddh R’ X
(tc)
(0126]

wherein ALK represents a Cl-C6 alkylene group; h
represents 1 or 2; and V, W, X, Y, Z, rR?, R, RY R® R% m, n
and P respectively have the same meanings as defined above.
[0127]

Step C-I is a step for producing the compound (Ic) of the
present invention by allowing a compound (18) between the

compound (Ia) and compound (Ib) of the present invention, in

which R' represents a C1-C6 alkyl group substituted with one



[ 0237] The synthesis was carried out in the sane manner as in
Ref erence Exanple 14, except that the conpound obtained in Exanple 20 that
will be described below (280 ng, 0.565 nmol) was used in place of

2-fluoro-N-[ (1R)-2-hydroxy-1-net hyl et Bf1] -4-(5-{1-[4-(5-iso0
propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propy1} -1, 2, 4- oxadi azol

-3-yl)benzam de. Thus, the title conpound (210 ny, yield: 98% was
obt ai ned. 1H NMR (400MHz, CDC13) oppm 8.19-8.15 (1H, m, 8.02-7.97 (3H,

m, 7. 86( Wi deoJrldiBx2H)rfuPd( 2 ded=FHa)i £ 6. 88 ot ddtd (18)
m,5.51(1H,t, J=6Hz), 5. 06- 5. 01(1H, n), 4.59-4.52(1H, m, 4. 28( 2H

br - dd, J=TMdmetdz) cF 35 @Mddirsihg kb)), 2. 95 (2H, g, J=8Hz),

m,1.45-1.41(12H, m,1.32(3H, d, J=7Hz), 1.15 (3H t, J=THz).

( Ref er encld 12&dnpl e 34)
(2R)-2-1[4-(5- %1- [4-(5-ethyl-1,2,4-oxadi azol - 3-yl ) phenoxy] p
ropyll-1,2,4-o0

in the

2.32-2.25(2H,
[ 0238]

agi gpelveBly 1 yordansgmebert oy | aifiatl iprogydmperature,

N-(tert-butoxycarbonyl)glycinate [0239] [0240] 68 The synthesis

was carr i@ GueT hiRRETEAHE T FRNeT S A 19T SRaY eFeridy® ERBAE ® LD SSekBePt t hat

t he conpound obt i_Q]g&f'nn Exanple 21 that will be described bel ow (183 ng,
€

0.369 mmuoi)) S pl ace of _
2-f uoro-[ggl%( R) - 2- hydr oxy-1-met hyl et hyl ] -4-(5-{1-[4-(5-iso
propyl- 1, 2,4-"oxadi azol - 3-y1) phenoxy] propyl | - 1, 2, 4- oxadi azol

-3-yl)b 1 dey, T k. d. . i eld: _879
obi 4 hed - 1H WA A00RRE CCIAT BopRe 5. 2008, 1B LI " Po0s T (o
m, 7. 86( ]déi(m; Il e tidds G2l I, 6a82-8arl 72150 be easily

produced from known compounds according to the Reference

Examples and Examples that will be described below.
[0130]

The compound of the present invention or a

pharmaceutically acceptable salt thereof obtained by the

methods described above has an excellent hypoglycemic action,
and can therefore be used as an active ingredient of a
pharmaceutical composition that can be used in the treatment
and/or prevention of type 1 diabetes, type 2 diabetes,
gestational diabetes, hyperglycemia due to other factors,
impaired glucose tolerance (IGT), obesity,
diabetes-associated diseases (for example, hyperlipidemia,
hypercholesterolemia, abnormal lipid metabolism, hypertension,
fatty liver, metabolic syndrome, edema, heart failure, angina
pectoris, myocardial infarction, arteriosclerosis,
hyperuricemia, and gout), or diabetic complications (for
example, retinosis, kidney failure, neuropathy, cataract,

gangrenous leg, infections, and ketosis).



(1H, m,5.51(1Ht,J=6Hz),5.04-5.00(1H, m,4.59-4.52(1H, m, 4. 28(2H,

br-dd, J=12Hz, 4Hz), 3. 95(2H, br-d, J=5Hz),2.95 (2H, q, J=8Hz), 2.34-2.20(2H,
m,1. 45-1.41(12H, m,1.32(3H, d, J=7Hz), 1.15 (3H, t, J=7Hz). [0241]
(Ref erence Exanpl e 35) 38

2-{[4-(5-11-[4-(5-Ethyl -1, 2, 4- oxadi azol - 3-yl ) phenoxy] pr opy!

1-1, 2, 4- oxadi azol- 3-yl)-2-fl uor obenzoyl ] am nol- 2- net hyl prop vyl
N-(tert-butoxycarbonyl)glycinate [0242] [0243] 69 Reference Exanple 14,
except that13ihe conpound obtained in Exanple 22 that will be described
bel ow (355 ng, 0.697 mml) was used in place of

2-f 1 uor o- N- [ ( 1 Rux2-heyraironey - theetbyipetthy 1¢ £ de{Spklededrt( Snivedtion or a
propyl- 1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl | - 1, 2, 4- oxadi azol

- 3-yl') berpramimdeseurius L shea adad e dlonpoind (1380= oy, hys edd: e 779) Lavais P

obt ai ned. 1H NWR (400MHz, CDC13) Ei ppm 8.15-8.11 (1H, m, 8.02-7.96 (3H,
m,7.84 (Clel-ll?,ogwalﬂ%e%iw?él@t@@wm AT, end2eR, thmI)OIBB 68-6s68

m, 5. 51(1Ht J=6Hz), 5. 04-4. 99( 1H, r’r) 4.42(2H,s),

as an active ingredient of a pharmaceltical composition that

can be used to protect B cells or the pancreas.
[0132]

The compound of the present invention can also be used
in combination with a therapeutic drug for diabetes, a
therapeutic drug for diabetic complications, a therapeutic drug
for hyperlipidemia, a therapeutic drug for hypertension, and
the like other than the compound of the present invention.
[0133]

When a pharmaceutical composition containing the
compound of the present invention or a pharmaceutically
acceptable salt thereof is adminristered to amammal (for example,
a human, a horse, a cow or a pig; preferably a human), the
pharmaceutical compeosition can be administered systemically or
topically, and orally or parenterally.

[0134]

The pharmaceutical composition of the present invention
can be prepared according to the preparationmethods for various
conventionally used formulations, by selecting appropriate
dosage forms in accordance with the administration mcde.
[0135]

Examples of dosage forms of the pharmaceutical

composition for oral use include tablets, pills, powders,



(2H, br-d, J=6Hz), 2.95(2H, q, J=8Hz), 2.34-2.20(2H, m,
(6H,s,),1.45-1.41(12H, ), 1. 15(3H,t,J=7Hz). [0244] (Ref erence

Exanpl e 36) Et hyl

2-[4-(5-cycl opropyl-1, 2, 4- oxadi azol - 3391) phenoxy] but anoate [0245] N-O

The synthesis was carried out in the same manner as in Reference Exanple 5,
except that the conpound obtained in Reference Exanple 4 (4.00 g, 15.0
nmol ) was used, and cycl opropanecarbonyl chloride (1.52 nL, 16.5 mol) was
used in pracwlefs,i seRWiVksG achdiekl osudgenihuss, t BRul ki bRsgospoupsd, (2. 01
g, yield: 42% was obtai ned. 1H NVR (400MHz, 00013) 8ppm 7.96 (2H, d,
J=9Hz), GrMe[2kird, Mamaceutidedl DnEEitonslodlsdci?2dotdde Mprmd. 24
(3H, t, J=7Hz), 1.09 (3H, t, J=7Hz). [0247] (Ref erence Exanpl e 37)
2- [ 4- (5- Cpal oy apyebal <] Aancadiiarp| t-B- dr) piremnionyd butetiodds achd [ 0248]

The synthesis was carried out in the same manner as in Reference Exanple 6,
except t 1P TR IGopoUrie Itittainte S M ReFer@ice Bl ense (2indeys, 6. 35
mol ) was_used in place _of ethyl

2-[ 4- (5- .dso%pm&ﬁﬁraftzﬁr41&%&d.cgiémsa@f}lﬁﬁené%ﬂlﬁaﬂan@aﬁétSThﬁ@el%h@gt.t|e

d (1,83 | d: 1009 ht ai ned OMHz, CDC13) E
2006 (2H=d =8 PO e (o l&s%"s@%r”s%segt%%ze% (N850 2. 20

(1H, rT) %téioﬁq%%x%) @g}ﬁaﬁatéff dt 22,0 8F oMas i 13,35 ot IZ7HR) o, [0250]

(Ref erence

4-(5-{1- [e%lLl(l%lcfylcé Ty yﬁ"eéer%r% Ogjarcgsagro\}aél\yg*s} pr(éQQI‘ Ocﬁ)lluents,

yl}-1, 2, 4-oxadi azo uor dbenzoat e
wettlng agents and the like, which are conventionally used as

additives.
[0136]

Examples of dosage forms of a pharmaceutical composition
for parenteral use include injectable preparations, ointments,
gels, creams, poultices, patches, aerosols, inhalants, sprays,
eye drops, nose drops, and suppositories. Pharmaceutical
compositions of such dosage forms can be prepared according to
conventional methods, by appropriately selecting as necessary,
stabilizers, antiseptics, dissolution aids, moisturizers,
preservatives, antioxidants, fragrances, gelling agents,
neutralizing agents, buffers, isotonic agents, surfactants,
colorants, buffering agents, thickeners, wetting agents,
fillers, absorption promoting agents, suspending agents,
binders, and the like, which are conventionally usec as
additives.

[0137]
The amount of administration of the compound of the

present invention or a pharmaceuttically acceptable salt thereof



[0251] 71 N-O [0252] The synthesis was carried out in the same
manner as in Reference Exanple 7, except that the conpound obtained in

Ref erence Exanple 37 (951 ng, 3.30 nmol) was used in place of
2-[4-(5-isopropyl -1, 2, 4- oxadi azol - 3- y#pphenoxy] but anoi ¢ aci d. Thus, the
title conpound (930 ng, yield: 61% was obtained. 1H NVR (400MHz, CDC13)
oppm 8.07-8.03 (1H, m, 7.97 (2H, d, J=9Hz), 7.94-7.86 (2H, m, 7.06 (2H,
d, J=9Hz), 5.51 (1H, t, J=6Hz), 3.97 (3H, s), 2.34-2.20 (3H m, 1.31-1.21
(4H, M, mbl%a3Hactordshbzdo $§@258Ims, age, HIEf avange bragpkel 30¢.

4- (5-{1-[4-(5-Cycl opropyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] pr op

y1ll-1, 2, 4tcoxadigzalr 3hylralef biovehénzdinénaeikdaf@2h4] tNeOcolhP2bhbyl or

The synthesis was carried out in the sane manner as in Reference Exanple 8,
except thdte shet conpduit ot aéded cero Rekereende: Exanplda 881 (0330amgun2. 00
mmol ) was used in place of 72 nethyl

2-f 1 uor o4 (15-tP1-2[04)-0( By, seplopyeferabdyotadicazdl- 89yl }pheasms of the

xy] propyl1l-1, 2, 4- oxadi azol - 3 yl ) benzoate. Thus, the title conpound (900 ny,
yield 100MPHE o0Beai Aede A%F mwa@@é(?m&n coe1g)e EassPt BPiB@@t?LQa%lH m),

7.98-7.95 (3H, 7.91 (1H, dd, J=11Hz
(1H, t, FQEFH{) %%t&oé“'z%%(esﬂomﬁfu“% 91- ﬁh% Qa(ﬂ%lsnf&minigt%ﬁg ?Aéﬁ 7Hz)

0256 SRt | e 40
(2R 2 (CF (5T TH & ChRbpy T 1%, 9091 85 of - 3 9 pf0 ™. and

noxy] pro rjejfe]ra% Cbx d't%z%'ODP’ §1) 32- thygobenzay! LBRALBAKAT BRY! qose

N-(tert- utoxycar onyl’) gl'yci nat
for an adult.

[0138]

Hereinafter, the ﬁresent invention will be described in
more detail by way of Reference Examples, Examples, Formulation
Example and Test Examples, but the scope of the present

invention is not intended to be limited to these.

Examples
[0139]
(Reference Example 1) Methyl 4-cyano-2-fluorobenzoate

[0140]

A4 M hydrochloric acid dioxané'solution (70.0 mL, 280
mmol) was added to a methanol (70.0 mL) solution of

4—cyano;2—fluorobenzoic acid (10.0 g, 60.6 mmol), and the

"mixture was stirred for one hour at 70°C. The reaction mixture



[0257] N-O [0258] The synthesis was carried out in the sane manner
as in Reference Exanple 14, except that the conpound obtained in Exanple 27
that will be described below (243 ng, 0.479 mml) was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-1-net hyl et 4y1] -4-(5-{1-[4-(5-iso0

propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl | - 1, 2, 4- oxadi azol

-3-yl)benzam de. Thus, the title conpound (260 ny, yield: 82% 73 was
obt ai ned. 1 H NWVR (400MHz, CDC13) oppm 8.20-8.16 (1H, m), 7.99-7.96 (3H,
m, 7.86waiHcoddedlEb2Hom2Henpeta@@(ZHarh thetOHhe 18Zerf: Wad 1H, m,
5.50 (1H, t, J=6Hz), 5.05-5.00 (1H, m, 4.60-4.51 (1H, m, 4.28 (2H, br-dd,
J=12Hz, 4HzYi13e8502ZHunbBerdredubbd) pr2s84r2. 1973, a)criddpfOicts), 1. 32
(3H, d, J=7Hz), 1.29-1.29 (44, m, 1.14 (3H, t, J=7Hz). [0259]

(Ref erencé ExanplhélélpoTpounbutwls sbdyamed- f | uor obenzoat e

D -tert-butyl dicarbonate (145.4g, 666 . 2 nmmol) was added to a tert-butyl

al cohol ((£8661nL)-tetrahydrofuran (500 ni) sol ution of

4- cyano- 2-f |l uor obenzoic acid (100.0g, 605.. 6 nmol ) , and the m xture was
stirred for 3 WBAFETERCBOEXaTRE r dacticsR Y xture was cool ed to room

tenperatyre, .and the insol.uble matter s. renoved by filtration through
Celite. ﬁ@m§893QHBrﬁé§lEF§ﬂ)m%gﬁxﬁWZ%%%ﬁﬁnﬁgﬂﬁ%gﬁxbressure. Thus, a crude
pr oduct %1t@j title conpound was obtained. [0262] (Reference Exanple 42)
Tert-butﬁl‘ﬁ- m no( hydr oxyi mi no) net hy1- 2-fl uorobenzoate [0263] 74 [0264]

o) NH,
\
—0 N-OH

A 50% aqueocus solution of hydroxylamine (3.20 mL, 100
mmol) was added to an ethanol (100 mL) solution of the compound
obtained in Reference Example 1 (11.0 g, 66.6 mmol), and the
mixture was stirred for 3 hours at 70°C. The reaction mixture
was cooled to room temperature, subsequently the solvent was
distilledoffunderreducedpressure,andtheresiduéwaswashed
with hexane. Thus, fhe title compound (9.10 g, yield: 71%) was
obtained.

'H-NMR (500MHz, CDs0D) &ppm: 7.93 (1H, t, J=8Hz), 7.56 (1H, d,
J=8Hz), 7.50 (1H, d, J=12Hz), 3.91 (3H, s).
[0145]

(Reference Example 3) Ethyl 2-(4-cyanophenoxy)butanoate

[0146]



A 50% aqueous sol ution of hydroxylamne (60 nmi, 100 nmol) was added to an
et hanol (100 nL)-tetrahydrofuran (50 nL) solution of the conpound obtai ned
in Reference Exanple 41 ( 11.0 g, 66.6 mMuvl) , and the m xture was stirred
for 2 hours at 80C. The reaction m xtdRe was cooled to roomtenperature,
and then the solvent was distilled off under reduced pressure. The
resulting residue was washed with water, and was dried under reduced
pressure at 40C for two dgyg. Thus, the title conpound (150.0 g, yield:

98% was obt ai fmed. F0WVR (400MHz, CDC13) oppm 7.89 (1H, t, J=8Hz) , 7.44
(2H, dd, J:8O 2 p (2H, dd, J=11, 2Hz), 4.90 (2H, s), 1.60 (9H, s)
[0265] of erence Exanpl e 43)

N , 4-di hydr oxygenzenecar boxyi m dam de [ 0266] NH2 N. OH HO [ 0267] A
50% aqueous solution of hydroxylamne (13.3 nL, 202 mml) was added to an
et hanol Q%gg7qL) sol ution of 4-cyanophenol (20.0 g, 168 mml) at room
tenperature, and the mxture was stirred for 2 hours at 80C. The reaction
m xture was coebedskq umoerrberperatiues gubseguenRbhy ,he sqQhygntovas
distilled off 75 under reduced pressure, and the resulting residue was
washed wiatde twatierr idnrd (ebhyl mac eiate.i okhus, 4 t8gahdphencdNEo.w g( 242 90 g,
yield: 86% was obtained. 1H NVR (400MHz, DMSO d6) 8ppm 9.59 (1H, s), 9.35
(1H, s), mmdA] (@2, ethyd=FHDromabiF r2H e d(S I&DHz) ,56. 63n(@H, =) .r$QR68]
(Reference Exanple 44) 4-(5-1sopropyl-1, 2, 4-oxadi azol - 3-y1) phenol [0269] HO
[ 0270] temperature, and the mixture was stirred for 3 hours at 80°C.

After the mixture was cooled to room temperature, water was
added to the reaction mixture, and the mixture was subjected
to extraction two times with ethyl acetate. The organic layer
thus obtained was washed with saturated brine, and then was
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the resulting residue was
purified by silica gel column chromatography (hexane:ethyl
acetate = 9:1 —» 2:1, v/v). Thus, the title compound (9.79 g,
yield: 100%) was obtained.
'H-NMR (400MHz, CDCl;) Sppm: 7.58 (2H, d, J=9Hz), 6.92 (2H, d,
J=9Hz), 4.61 (1H, t, J=6Hz), 4.25-4.20 (2H, m), 2.06-1.99 (2H,
m), 1.25 (3B, t, J=7Hz), 1.08 (3H, t, J=7Hz).
[0148]

(Reference Example 4) Ethyl
2-{4-[amino (hydroxyimino)methyl]lphenoxy}butanoate

[0149]
NH,
-OH
o]

[0150]



| sobutyric anhydride (16.6 nL, 99.3 mvol) was added to an

N, N- di net hyl f or mam de (150 nlL) solution of the conpound obtained in

Ref erence Exanple 43 (15.0 g, 99.3 nmol) at roomtenperature, and the

m xture was stirred for 30 m nutes at 48C. Subsequently, the m xture was
heated to 100C and stirred for 7 hours. The reaction m xture was cooled to
roomtenperature, subsequently water was added thereto, and the m xture was
subj ected to extraction 2 tinmes with ethyl acetate. The organic | ayer thus
obt ai ned was washed sidulk oassatolriatieth agfueous: &0} niate ofs saimm hyzls ogen
carbonate and with 10% brine, and then was dried over anhydrous sodi um

sul f at e. mid )sekyertdawhs odirskeithled lof #2under) seducednps £ sder eomaodnd he
resulting residue was washed wi th hexane-ethyl acetate (10:1, v/v). Thus,
the titl @ht@ﬁimﬂmdtr( Fergngs d:thmoi39)3 was. 9btai ned. 0 @eoJ=94Hz)rodn39 ( 1H,

s), 3.33-3.22 (1H, m, 1.45 (6H d, J=7Hz). [0271] (Reference
Exanpl e WE{%@@%{ABOQ W%%mleﬁyllnelW@S486§<aaﬁazmr§ vl preacdy PRUEyri c
acid [027 4-dj oxane (100 nl) solution of the conpound

obt ai ned pif]rfr%pé?éﬁ@é:té)?é}fﬁ}%t‘&ﬁe\)ﬁss aaaéadttc? 50%10%661%%&%”(670\96%5
| ut f di h d l8 8 t 0 th t '

SO e el §ECEHR VAL S Lt Q%EPateur%nd@%s%quc%ﬁwas SWPAEEHES 155

) Sol utioon, of (S} 2 el arohit rice agid, (180, 8. 147, 4mpl). ves) added to

the reaction m xtur irred for ur's The

reaction Jgd %&é@%&%se%atsql&{:,wﬂ}g éi‘%é‘téﬁ%‘ffﬁ@d S9YE0 S Sx%é't' on of

ammoni um chl ori de was added thereto. ydroc loric acid was added to the
m xture @ﬁﬂéd@v@HdﬁHy&%st§o&@@ﬁ33ﬁ&£@§ The 86 Xxbehe waasdsspj ected to
extraction three tinmes with ethyl acetate, and the organic |ayer thus

obt ai ned ofes wwashed-adudedvadess Ance sadnd atiesl bs et gl tdbenduaswasi ed over
anhydrous sodi um sul fate. The sol vent was distilled off under reduced

pr essur e puand itdre resul ltiiary geelsi ahileimvasc washeido gu 4 h hekasreaed hythatet at e
(2:1, v/v). Thus, the title conmpound (30.5 g, yield: 86% was obtained. 77
J=9Hz), ABFHTEH= L;1J=6K2), 8/82-3.PAusiH hentitAQ@oMPOBNEARHKI .- A, 9. 45
(6H, d, J=7Hz 1.13 (3H, t, J=7Hz). [0274] (Reference Exanpl e 46)
Tert - but yiedd: ffto- 4'15(% CltER)ned | 4- ( 5-i sopropyl - 1, 2, 4- oxadi azol - 3- y1)

h 11-1, 2. 4- oxadi azol )b 0275) [ 027
ﬁﬁ”ﬁ%?ﬁ?ﬁ%&ﬁéﬂ%@z?é@%éﬂ{"&gamﬁt%oﬁé”lz??%ﬁé R e

Ref erence | oxybenz i azo ohydrate
(14.2 ngf‘g_%ngypmgl %? %‘QNS( ggtm 357p%16y 1% |8ar%071€0ﬂ1

(40.3 g, dded gt om.te ratur n hem t

stirred f%r 30 m nu(t mta} tﬁezga@%t’emjeggt%&rag $h0§ gBPIbund gb hed in
Ref er ence jgpxanpl e 42 (26.8 g, 105 mmol) was added thereto and the m xture
was stirred for 30 m nutes and was further stirred for 4 hours at 100C. The
reaction m xt ur@ames <gRQ et 1100M tedyper at ure, subsequently water was
added to the reactlon m xture, and the m xture was subjected to extraction
two tines-wi4-hstiydpagetiiatie. 2 heedgaa €14 ayel) phsiso 2Pt sh fedoyas washed
with water and 10% bri ne, and then was dried over anhydrous sodi um sul f at e.
The sol verit154ds distilled off under reduced pressure, and the resulting
residue was purified by siy4daa gel colum chronat ography (hexane: et hyl
acetate = 95:5_ 78 -+ 85:1b,/ ). Thus, the title conpound (45.2 g, yield:
849 was obtain 1 NOO , CDC13) oppm 8.01 (2H, d, J=9Hz), 7.96
(1H, t, , dd, J=8, 2Hz), 7.83 (1H, dd, J=11, 1Hz), 7.07
(2H d, J%ﬁz 0 H, t, J=6Hz), 3.31-3.20 (1H, m, 2.36-2.18 (2H, m,
.61 (9H s), o 3 (6H, d, J=7Hz), 1.15 (3H, t, J=7Hz). [0277]

[0153]
Isobutyric acid chloride (1.29 mL, 12.4 mmol) was added
to a pyridine (16.0 mL) solution of the compound obtained in

Reference Example 4 (3.00 g, 11.3 mmol) at room temperature,



(Ref erence Exanpl e 47)

2-Fluoro-4-(5-{(1R) -1-[4-(5-isopropyl -1, 2, 4- oxadi azol - 3-y1)

phenoxy] propyl}-1, 2, 4- oxadi azol - 3-yl ) benzoic acid [0278]

Trifluoroacetic acid (300 nL) was adddd to a dichloronmethane (100 nl)
solution of the conpound obtained in Reference Exanple 46 (45.2 g, 89.4
nmml ), and the m xture was stirred for 2 hours at roomtenperature. The
reaction m xture was concentrated under reduced pressure, and was

azeot r opiagcal Ithebaiilxedire twha st Gienred X A )hduwrs taw 1t00Tes. Ahusy the title
conpound (33.1 g, yield: 82% was obtained. 1H NVR (400MHz, CDC13) 8ppm
8. 13 (1Hmitxt uWr=Bka)p, c®c0ed( 2H, rdpmJtompEra7ug6, (ke deadt8p)miFt@oe (1H, d,
J=11Hz), 7.07 (2H, d, J=9Hz), 5.51 (1H, t, J=7Hz), 3.28-3.23 (1H, m,
2.34-2. 2oza(szrqom¢)entra¢@d( erded, redp@aeyl pressursy, apd ﬂ&?ﬂi)wasmdﬂg@%m
(Exanple 1) 4-[2-Fluoro-4-(5-{1-[4-(5-isopropyl-1,2, 4-oxadi gzol - %/

enoxy] pr SHPERR 2, ANEEds Wit Wésﬂﬁtﬂ&&ﬁf?fﬁﬁwq e 5‘2%1t]lme[50‘?:821}

T t hyl hI d | ut d obt d

Ref o Zﬁceeyt@%&ﬁ%@% Hegabihe PUeE i ST E S Tk sRomanss: ey ghea' "
hyd .

&D?g él :rg%lhyrf am nopr oqpyﬁcélu H@%ﬁ car %)%l?cn%%es?]?,%t%on an% ﬁ%%“rat?‘§ wer e

added at Hﬁ?gafsgg sg%gd @@% fa%g&ﬁ}% SmsbiT£ad f ornl5s g1 pait es.

Mor phol i ne reto and the mxture was
stirred fioys %@ﬂemweofmrnde& S@éw@é@dp]a@@@@f@ sphation pfsspdign

hydr ogen carbonate was added to the reaction m xture, and the m xture was
subj ect ed-d0i B ratd iy 1M d ikESs Wi 1da Nt hyd €neme e 1of brelet oJheplext ract was
dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced ptressitre,etand tdetraasult ing r esivdue Bassputhéi edtby schpcangel

col um chr onmat ogr aphy (hexane: ethyl acetate = 1:1, v/v). Thus, the title
conpound ((302511:;3 Widldi: 1009) wes obtaimed. 1H NVR (400M—Iz 00013) 8ppm

8.04-7.85 (4H, n), 7.58-7.52 (1H, ), 7.11-7.07 24 m, 553 (1H
3. 90- 3. 63HECBMR rh}lOOMS@ §DF2:8. PN 3H - 4 | | f3@b z@H(ZzH 6m)95 12k6 %16H d,
J=THz), 1,17 (3H, t, J=THz): )l z;

( Exanpl e 52595@ [( $5p220HdFoxy= @S?ﬁetBﬁyP@t h%li] qa, x[‘57ﬁ2{£' 8“3315&& opYt - 1
2, 4- oxadi a>zol %qyl )Bgepé)%y]mgr o_r[)yg[% (]61-? é Ofa% aszol1 %ZlyiLgH s rTStpMI Penzam de

1.10 (3H, t, J=7Hz).
[0154]

(Reference Example 6)
2-[4-(5-Isopropyl-1,2,4-oxadiazol-3-yl)phenoxylbutanoic
acid

[0155]

ThecompoundobtainedjleeferenceExampleES(1.50g,4.71

mmol) was dissolved in a tetrahydrofuran (6.00 mL)-methanol



[0284] [ 0285] The synthesis was carried out in the same manner as
in Exanple 1, except that the conpound obtained in Reference Exanple 13
(101 ng, 0.225 mmol) was used in place of
2-fluoro-4-(5-{1-[4-(5-isopropyl-1, 2,45 oxadi azol - 3-y1) pheno

xy] propyl}-1, 2, 4- oxadi azol - 3-yl ) benzoi ¢ acid, and

(S)-(+)-2-am no-1-propanol (26 pi, 0.338 mvl) was used in place of

nor phol i ne. Thus, the title compound (17 ng, yield: 15% was obtai ned.

1H NVR (4600bzmLCDEDBntbppm aBd04- 7. 92 agddoud) sol.udQopnldf édodlmfHz), 7. 10
(2H, d, J=8Hz), 6.10-6.00 (1H, br-s), 5.52 (1H, t, J=7Hz), 4.37-4.25 (1H,
m, 3.87h3d64x(2kE, ()65 HIZ153625mdH, wis a2ldsl (Bblresy, 2B @Mre2H, m),
1.70-1.50 (1H, br-s), 1.46 (6H d, J=7Hz), 1.32 (3H, d, J=7Hz), 1.17 (3H,
t, J=7THz)yasMst{ESEY ﬁ¢21NB®¢IFWmH]aL FoeBeiempgrature. TIExaq@c in

2- Fl uoro-4-(5-{1-[4-(5-1sopropyl-1 4- oxadi azol - 3-yl ) pheno
xy]propyT}XIu2€4W@%éHFé%6ﬁﬂgﬂ¥¥§UN@G? ﬁ%@%@%?éﬁﬁy¥¥ﬁéhzéﬁﬁdWT@987¥“j[0288]
The synthesis was carried out_in the same manper as in Ie 1 except

t hat h2l mét F\O%K%‘t’l‘ﬁ?@ﬁ% %@I(%hbow o G‘S%HO%?%@{%

S T AT R L8 e L ﬁbéhigl“ed
Z,I%‘Z’ZZ,_% bt e 3o (dbhatye f%fgz il e gt sl i
J=7Hz) ; M@Qﬁééfkd@glnéégd[wéﬂ wabQ28Ud over anh;(c@%ﬁf@é@dﬂﬁm sul‘ate .

2- Fl uor o- N- (2- hydroxyet hyl )-4-(5-{1-[4-(5-isopropyl-1, 2,

?83'9 ?]zol T3=ykpphenoxyd Hropw i rile o4."—f0)&1@dile&ZQ|ed3C§éH);b§@Z§mé| [£29Q]he 82

resulting residue was washed with hexane. Thus, the title
compound (1.30 g, yield: 95%) was obtained.
'H-NMR (400MHz, CDCls) Sppm: 8.00 (2H, d, J=9Hz), 6.98 (2H, d,
J=9Hz), 4.69 (14, dd, J=6Hz, 5Hz), 3.31-3.25 (1H, m), 2.10-2.03
(2H, m), 1.45 (6H, d, J=7Hz), 1.13 (3H, t, J=T7Hz).
[0157]

(Reference Example 7) Methyl
2-fluoro—-4-(5-{1-[{4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno

xylpropyl}-1,2,4-oxadiazol-3~-yl)benzoate

@@*

N'O

[0158]

-—

[0159]

To a dimethylformamide (24.0 ml) solution of the compound
obtained in Reference Example 6 (1.37 g, 4.71 mmol),
l1-hydroxybenzotriazole monohydrate (722 mg, 4.71 mmol) and

- (3-cdimethylaminopropyl)-N'-ethylcarbodiimide (1.81 g, 9.43



The synthesis was carried out in the sane manner as in Exanple 1, except
that ethanolamne (11.1 0.186 mmol) was used in place of norpholine. Thus,
the title conmpound (71 ng, yield: 93% was obtai ned. 1H NVR (400MHz, CDC13)
Eppm 8.24 (1H, t, J=8Hz), 8.05-7.88 @¢4H, n), 7.12-7.08 (3H, n), 5.53 (1H,
d, J=7Hz), 3.93-3.68 (4H, m, 3.31-3.25 (1H, m, 2.36-2.24 (3H, m, 1.46
(6H, d, J=7Hz), 1.17 (3H, t, J=7Hz); MS(FAB+) mz: 496 [M-H] . [0292]
(Exanmpl e 5) 2-Fluoro-4-(5-{1-[4-(5-isopropyl-1, 2, 4-oxadi azol - 3-yl ) pheno
xy] pr opy frol,) 2wd r exadhi & Glt- Boyph) heanzani tder 0293 e n[iB2%4k was stirred

1,1 - Carbonyl dii mdazole (20.2 ng, 0.124 mvol) was added to a

t et r ahydrfofrtut aminut&$ atl rhsodane drengfe tdtmiconpdhredcobpainedobhe Re¢@r ence
Exanple 8 (37.5 ng, 0.0829 mml) at roomtenperature, and the m xture was
stirred flor ReGemenaees=xanpifes samed ¢ enpdr-atlureclsuliseqreded yther 28w wio
aqueous ammpni a solution (0,50 nL, excess anpunt) was added thereto, and
the m xt @€ #A§ FAFEREINGtTI¥RAEC® 0129 05 RS Ot 1Ph@iBARE S e%@r“&%%r e.
Vater was added to.the reaction m xture, .and the m xture was_ subj ected to
extracti GRIWE Tt Fﬁé§rﬁFt Ore@h{}?%ﬁéttatlé)o Cg3 Hie r&%@@ P& EHTEHERS

obt ai ned maﬁfﬁpghed mn aturated brine and the

room ratu;al,sﬁukﬁ e%u 1{;?1 er w grédﬁj c?\é%rtﬁnhydr ous

@)
sodi um sulfat The solve reduced pressure, and

the resultd 10%5@%%%‘9’%2 %&'%ee?nvz)t%é‘c%é LG8 %Ekg(é%tc%ﬁ“téihé%?gj;&?hy

(hexane: efh ace Itle co

yi el d: 1QQJ@ §sqp$@'1 @%yllﬁcQWt@4oom’o%§a 18RRA t§u§7ok§é-ﬂnéd
J=8Hz), 8.07-7.88 H, 7.11-7.06 (2H, 6. 76-6.70 (1H, , 5.97-5.90

(1H, m, &.HhabhEld »\dhth]aﬂ-g&urﬁtéﬁa%u%%u(slbblﬁhoﬁ @@s%d&@m(ﬁyﬁrcﬁ@enl 46
(6H, d, J=7Hz), 1.17 (3H, t, J=7Hz); MB(FAB+) miz: 452 [M+H.. [0295]

(Exanplec@ﬁb&dﬂﬂﬂﬁﬁdNﬁk@ﬁ@b&&ﬁ@&ﬁ@xyﬁﬁ}ﬂﬁ@hWaﬁﬁwﬂédév@&dﬂh&d&éﬁsISO
propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl | -1, 2, 4- oxadi azol -3-yl)benzam de
[0296] sddiz@ilsulfate. Thbesynlhestswmasdtariiéddouffiwndbe sedeceadnner as
in Example 1, except that (S)-(-)-2-amno-I-propanol (16.0 0.273 mol) was
used in mV§@§UGﬁ menphole e sUuliug g the iduel vaeapounied &Y Aglighetelt 88%)

was obt ai ned.
column chromatography (hexane:ethyl acetate=1:0—> 3:1, v/v).

Thus, the title compound (1.65 g, yield: 75%) was obtained.
'H-NMR (400MHz, CDCls) dppm: 8.05 (1H, dd, J=10Hz, 8Hz), 8.01
(2H, d, J=9Hz), 7.92 (1H, dd, J=8Hz, 2Hz), 7.87 (1lH, dd, J=10Hz,
2Hz), 7.06 (2H, d, J=9Hz), 5.51 (1lH, dd, J=7Hz, 6Hz),3.96 (3H,
s), 3.29-3.22 (1H, m), 2.34-2.20 (2H, m), 1.43 (6H, d, J=7Hz),
1.14 (3H, t, J=THz).

[0160]

(Reference Example 8)

2—Fluoro—4—(5—{1—[4—(5—isopropyl-1,2,4—oxadiazol—3—yl)pheho

xylpropyll}t-1,2,4~-oxadiazol-3-yl)benzoic acid

@@*

N‘O

[0161]

HO



1H NVR (400MHz, DWVMSO-d6) 6ppm 8.20-7.72 (5H, m, 7.75-7.72 (2H, m, 5.97
(1H, t, J=7Hz), 4.74 (1H, t, J=7Hz), 3.98-3.92 (1H, m, 3.45-3.20 (4H, m,
2.20-2.15 (2H, m, 1.33 (6H d, J=7Hz), 84 1.10 (3H, d, J=7Hz), 1.02 (3H,
t, J=7Hz); MS (FAB+) m z: 510 [ MtH] +. 4[0298] (Exanple 7)

2- Fluoro-N-[ (1R) - 2- hydr oxy- 1- et hyl et hy1] - 4- (5-11-[4-(5-is0

propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propy11-1, 2, 4- oxadi azol -3-yl)benzam de
[ 0299] [0300] The synthesis was carried out in the sane manner as

i n Exanpl[®@1k2]except that (R)-(-)-2-am no-I|-propanol (23.0 laL, 0.290 nmol)
was used in place of norpholine. Thus, the title conpound (85 ng, yield:
86% was obt ai Aet.M a VRS (QIOMHzon DESodé imappiroB8id8 (4LK2 dl., A 8Hz), 7.93
(2H, d, J:9Hz), 7.87-7.73 (2H, m, 7.22 (2H, d, J =9Hz), 5.99 (1H, t,
J:7FE) ! (was pddgedi B, targ3hgdgefuran w08 mB) sngBhanel .00
3.37-3.20 (3H, m, 2.22-2.15 (2H, m), 1.34 (6H, d, J=7Hz), 1.11 (3H, d, J
-7Hz), 1762 (S@ﬂiUttlonJOfl—E?e WK’F%B% Oﬁféln':%@oll[lhﬁ?—[ferfﬁgﬁl@xample 1
(Exanpl e 8) Flu N- ( 2- hydr oxy-1, 1- di met hyl et h - 4- 1-[4-(5-isop
P A 5 a8 b [ %W%@M%ﬁa% o oS o B
85 [0302] The synt hesi vas c arr |ed in the sane nner, as |n
Exanpl e - ,t er>?coept Fhat "2 am- no§5 I“ pp%f)(anol {Wfﬁ 50 g%ra%

used in ply 0 T 72%
was obt ar&ne & 1 d%‘@%&?@ﬁ? Blkl%tO dg)%gp%éégd/%gﬁge%%% %I%{tm aé’d/ee -7.20
(2H m, 15324 wtaas}‘rJa'd7m)t,h 4&1%%h(y]iH,eﬂner] 6%bse%1u@%'t§y42 al aH’M n')

3.33-3.25 (C1H, m, 2.20-2.13 (IH 1), L.32 (3H d. J=7Hz) *'1.28 (6H, s),
1.03 (6Haqmeohs7H&hroNﬁléEAB+écﬂﬁZsoﬁ@ﬂiéﬁmﬁﬂéwnkﬁﬁﬂﬁhereto, and the

mixture was subjected to extraction two times with ethyl acetate.
The organic layer thus obtained was washed with saturated brine,

and then was dried over anhydrous sodium sulfate. The solvent

was distilled off under reduced pressure, and the resulting

residue was washed with hexane—-diethyl ether (10:1, v/v). Thus,
the title compound (1.44 g, yield: 91%) was obtained.

'H-NMR (400MHz, CDCl3) Sppm: 8.14 (1H, dd, J=10Hz, 8Hz), 8.01

(2H, 4, J=9Hz), 7.97 (1E, dd, J=8Hz, 1Hz), 7.91 (1H, dd, J=10Hz,

1Hz), 7.07 (2H, d, J=%Hz), 5.52 (1H, dd, J=7Hz, 6Hz),3.29-3.23

(1H, m;, 2.35-2.20 (2H, m), 1.44 (6H, d, J=7Hz), 1.15 (3H, t,

J=8Hz) .
[0163]
(Reference Example 9) Methyl 4-bromo-2-methylbenzoate
[0164]
Br
0
o)

[0165]

Concentrated sulfuric acid (500 pL) was added to a



(Exanple 9) 2-Fluoro-N-[(1S)-1-(hydroxynethyl)propyl]-4-(5-{1-[4-(5-iso0
propyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl | -1, 2, 4- oxadi azol -3-yl)benzam de
[ 0305] The synthesis was carried out in the sane manner as in
Exanpl e 1, except that (S)-2-am nobutd8-1-ol (42.0 jilL, 0.444 mmol) was
used in place of norpholine . Thus, the title conpound (147 ng, yield: 63%
was obtained. 86 1H NVR (400MHz, DMSO d6) appm 8.10 (1H, d, J=8Hz), - '
7.95-7.70 (5H, m, 7.24-7.19 (2H, m, 5.97 (1H t, J=6Hz), 4.69 (1H t,
J=6Hz) , BBBradhold (LHO ML) SIATrEA2  BH - omP- 202t Hpl ko1 , adi §9- 1. 54

(1H, m, 1.421-1.32 (7H, m, 1.42 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz);
M5( FAB+) (H.20(524 PMBH] tmo[l0302hd the mikExaeplesl@rirred for 5 hours
2-Fluoro-N-[ (1R) - 1- (hydr oxynet hyl ) propy1] - 4- (5-11-[4-(5-iso
propyl- 1,a%, 4086Qadidrolredcylipphengxylpropyldedl & £coxadmazahpeBayhybenzam de
[ 0308] The synthesis was carried out in the sanme nmanner as in
Exanpl e Bubseampntiate RFuZaggdnebdueanslsellutienootApodpungey greddn was
used in place of nmorpholine . Thus, the title conmpound (297 ng, yield: 86%
was obt aiGfetROnBHENVR S( 2001z £ OCOEE3F S EFPAPTIST23LPER, £NdJERRIXBUDS- 7. 87
(4H, m, 7.13-6.85 (3H, ,. 5.53 (1H, d, . J=7Hz), 4.21-4.13 (1H,
3. 86( 1H, "t S&gifﬂi%ﬁﬁ f?%%ct(m cHq Eﬁiﬁﬂgtﬂ%ﬂ? jitatdbtl e

organic layer thus obtained was washed once with saturated brine,

and was dried over anhydrous sodium sulfate. The solvent was

distilled off under reduced pressure, and thus, the title

compound (2.02 g, yield: 95%) was obtained.

'H-NMR (400MHz, CDCls) dppm: 7.78 (1H, d, J=9Hz), 7.41 (1lH, d,

J=2Hz), 7.38 (1H, dd, J=9Hz, 2Hz), 3.89 (3H, s), 2.58 (3H, s).

[0166]

(Reference Example 10) Methyl 4-cyano-2-methylbenzoate

[0167]

1;N

0

0o
[0168]

To a dimethylacetamide (4.62 mL) solution of the compound

obtained in Reference Example 9 (498 mg, 2.32 mmol), zinc
cyanide (163 mg, 1;39 mmel),
tris(dibenzylideneacetone)dipalladium(0) (42 mg, 46.3 umol)

and 1,1'-bis(diphenylphosphino)ferrocene (51 mg, 92.6 pmol)
were added, and the mixture was stirred for 2 hours at 90°C.
The reaction mixture was cooled to room temperature,

subsequently a saturated aqueous solution of ammonium chloride



3.31-3.25 (1H, m,2.38-2.22 (2H, m, 1.80-1.48 (3H, m, 1.46
(6H,d,J=7Hz),1.17(3H,t, J=7Hz), 1.07(3H, t, J=7Hz); MS(FAB+) m z:524
[ MPFH] +. [ 0310] (Exanple 11) 87

2- Fl uor o- N- ( 3- hydr oxypr opyl) - 4- (5-{1- 48- (5-i sopropyl-1, 2, 4-

oxadi azol - 3-y1) phenoxy] propyl) - 1, 2, 4- oxadi azol - 3-y1) benzam de [0311]

was added to the reactionmixture, and the mixture was subjected
to extraction two times with ethyl acetate. The organic layer
thus obtained was washed with water and saturated brine, and
was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the resulting residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 4:1 —» 1:1, v/v). Thus, the title compound (294 mg,
yield: 73%) was obtained.
'H-NMR (400MHz, CDCls) Sppm: 7.97 (1H, d, J=8Hz), 7.55-7.53 (2H,
m), 3.93 (3H, s), 2.62 (3H, s).
[0169]

(Reference Example 11) Methyl

4-{amino (hydroxyimino)methyl] -2-methylbenzoate

[0170]
NH,
N
\-OH
_0
I
[0171]

The synthesis was carried out in the same manner as in
Reference Example 2, except that the compound obtained in
Reference Example 10 (294 mg, 1.68 mmol) was used in place of
methyl 4-cyano-2-fluorobenzoate. Thus, the title compound
(255 mg, yield: 73%) was obtained.
lH-NMR (400MHz, CD,OD) dppm: 7.89 (1H, d, J=8Hz), 7.58 (1H, s),
7.55 (1H, d, J=8Hz), 3.88 (3H, s), 2.59 (3H, s).

[0172]

{(Reference Example 12) Methyl



v

The synthesis was carried out in the sane manner as in Exanple 1, except
t hat 3-am no- 1-propanol (50 !'AL, 0.663 mmol) was used in place of

nor phol ine. Thus, the title conmpound (210 ny,yiel d: 93% was obt ai ned.

1H NVR (400MHz, m),7.24-7.00 CDC13) @opm (3H, m,5.47 8.17 (1H, (1H, t,
J=8Hz),8.01-7.78 t,J=7Hz), 3.78-3.63(4H, (4H, m, 3.25-3.18(1H m,
2.35-2.15(2H, M, 1.84-1.75(2H, M, 1.41 (6H, d, J=7Hz), 1.12 (3H, t, J=7THz);
M5 (ESI) mz: 511 [M+H 4. [0313] (Exanpl e 12)

(2R) - 2- { [42- f9-uar-or A~ (H- {slod Mo or -+ S,0P) Ppykadi 2z4t 0xagi pRéndxy ] propyl

-yl) phenoxy] propy1}-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am no} prop yl gl ycinate
hydr ochl grH1de ,[03k4diazol-3~-yl)-2-methylbenzoate

[0173]
W@@*
N—O
[0174]

The synthesis was carried out in the same manner as in
Reference Example 7, except that the compound_pbtained in
Reference Example 11 (120 mg, 0.576 mmol) was.ﬁséd in place of
methyl 4-amino (hydroxyimino)methyl-2-fluorobenzoate. Thus,
the title compound (200 mg, yield: 75%) was obtained.
'H-NMR (400MHz, CDCls) &ppm: 8.02-7.93 (5H, m), 7.07 (2H, d,
J=9Hz), 5.51 (1H, t, J=6Hz), 3.92 (3H, s), 3.25 (1lH, sept,
J=7Hz), 2.66 (3H, s), 2.34-2.20 (2H, m), 1.43 (6H, d, J=7Hz),
1.14 (3H, t, J=7Hz).

[0175]

(Reference Example 13)

- (5~-{1-[4~(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxy]propyl

}~1,2,4-oxadiazol~-3-yl)~2-methylbenzoic acid

[0176]
N'O
W(Q*
N—O
[0177]

The synthesis was carried out in the same manner as in



88 [0315] A 4 M aqueous hydrochloric acid solution (1.00 nL) was
added to an ethyl acetate (1.00 nlL) solution of the conpound obtained in
Ref erence Exanple 14 (90.6 ng, 0.136 nmmol) , and the m xture was stirred
for 4 hours at roomtenperature. The &dl vent was distilled off fromthe
reaction m xture under reduced pressure, and the residue was washed with
di ethyl ether. Thus, the title conpound (52 ny, yield: 64% was obtai ned.
1H NWVR (400MHz, DMSO-d6) 8ppm 8.49 (1H, d, J=8Hz), 8.36-8.23 (2H, m,
7.95-7. TRe(fddende Eka2iple B8 (Mdepd ,tmiO&Hd Hodipolrd HE);a €n&38-4n 07 (31- 1,
m, 3.79 (2H, s), 3.84-3.87 (3H, nm, 2.20-2.14 (2H, m, 1.33 (6H, d,
J=THz), RefErBide 8xadplkiz)? UL DB n(BHO.@33Imibiz) ; v YFAB'IN place567

[ MEH] +. [ 0316] (Exanpl e 13)

(2S) - 2- 1&tfivdor o- 4- (5 11-[ 4- (5-isopropyl -1, 2, 4- oxadi azol - 3

-yl ) phenoxy] propyl 2 4 oxad| azol - 3-yl ) benzoyl ] am no} pro yC| nate
hydr ochl @mf{]iel rcml} 'ﬁTelSngRﬁcPf@ég‘slmé’as THFFE R DT Y11>t

manner as |n Exa Ie 12 except that_the conpound obthal ned.in Reference

1l e 15 PERD Y, 10 it 24fs skt R Hr 2 of! the title
2R) - 2- fl 1-[ 4- 4- di | -3
fyI gphe%%ﬁﬂ uordo ‘ﬁ]f52,ng4 EYxlae( azolél‘g‘)op‘%%sne%k%%?/ 1?;(?1‘1 Inglzgr op vl

b e&;sbﬁéﬁﬁﬁﬁé‘f@ﬂ“ﬁ)%ﬁ*ﬁa%@”&%&@%ﬁ e e

8. 46- 8. 23,,(2H, gB (2%, 99 7J14H£f1H5n32 5371@0 o 2R elidh @)26 Qé

J=THz), 43‘7416 3|’—| 3.89" (2H 384387(’3H , 20- 14(2H
s), 1.39 Jbiz)d, 2J.?'QHz)3H 1s?-4 ;(3345, g, 23= 7Hz) ,m:1. Q9 4(43|'d,6H(;| dJ‘jHZI)Iz MB( FAB+)
mz: 567 [M+H'4. [0319] (Exanpl e 14)

(2R) - 2- {[12-1f uBHD- 4-,( 5/ {7t4{)4- (5-i sopropyl-1, 2, 4- oxadi azol - 3

-yl ) phenoxy] propyl}-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am no}buty 1 gl ycinate
hydr ochl drGlde ] 0320] H H2140 [ 0321] The synthesis was carried out in
the sane manner as in Exanple 12, except that the conpound obtained in

Ref er ence ExanplReipg o358 Eﬁ@mpdes2134 rrrml) was used in pl ace of

(2R) - 2{[2f|uoro4 5-11- (5-iso | -1, 2, 4- oxadi azol -

-yl ) phenobdR praoplyler= 1@3@%&%{2& 45~§/ b’é@ﬁ%@/ﬂ’ff]anarn%lf) %a%azol 3

SES/; e\rN;Sbut og/car bxoynypl ng}ym nat £ nggdlag&tét g con oyffi I%f’r?(?}gyépy' el d:

yl N-(tert-butoxycarbonyl)glycinate

@c*

N—O

[0179]

x}ﬁo

[0180]

To a dimethylformamide (1.00 mL) solution of the compound
obtained in Example 7 that will be described below (69.2 mg,
0.136 mmeol), N-(tert-butoxycarbonyl)glycine (47.6 mg, 0.272
mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (78.1

mg, 0.405 mmol) and 4-dimethylaminopyridine (1.70 mg, 0.0183



90 1H NWR (400MHz, DMBO- d6)6PPrn: 8.63-8.33 (3H, nm), 8.02-7.75 (5H, m,
7.32-7.24 (2H, m, 6.04 (1H, t, J=7Hz), 4.37-4.09 (3H, m, 3.83 (2H, s),
2.26-2.21 (2H, m, 1.75-1.49 (2H m, 1.34 (6H d, J=7Hz), 1.36-1.25 (1H,
nm, 1.13-0.83 (7H, n); MS(FAB+) m z:582 [ MtH +. [0322] (Exanpl e 15)
(2S)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1, 2, 4- oxadi azol -3
-yl ) phenoxy] propyl1-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am no}buty 1 gl ycinate
hydrochl oride [0323] / 0 Lo NH2 0 [0324] The synthesis was carried
out in theosankepanan@ic@s amd Exeaplietiide exscept itrtad the coapotund =abt ai ned
in Reference Exanple 17 (274 ny, 0.403 mmol) was used in place of
(2R) - 2- [ f2ofnl temmpe da{ Brd 1- [Wet(dr wsoprdgyd £, 2hd-mpeadiiazoini8ture, and
-yl ) phenoxy] propyl1l-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl
N-(tert - bbeoxyesanbenybgbybiaated Thusxtraetipn| eweohpoehd’{49 sigyyi el d:
20%9 was obtai ned. 1H NVR (400MHz, DMVSO d6) 8ppm, 8.39-8.22 (3H m,
8. 02- 7. 75CEARALem) ANF. 207 OXpar, e s Rl Htainef-nay washeA 4. 17 (3H,
m, 3.85 (2H, s), .2.28-2.19 (2H, , 1.75-1.55 (2H, rgE 1§?é§H d,
J=THz), EBeoYep3fally yivhpyater gnd SRturatsdzRpyne MESPS AF 2SSV MH] +.
91 [ 0325] anple 1 N
211 22 Fr 65PSSEOPS. ST R (B T opg P o1 29 N Al S Yot T under
henoxy] pr. -1,2,.4- di - 3- 1 QY- 2- pFapyl
gl yci nat er%% I},egcﬁl%g%is%%[,o%% t%[%ét)f%qﬂthmg a:@s!l%g R Mrl%l%y by

- silica gel column chromatography (methylene chloride:methanol

=99:1 - 90:10, v/v). Thus, the title compound (91 mg, yield:
100%) was obtained.
[0181]

(Reference Example 15) _
(28)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyll}l-1,2,4-oxadiazol-3-yl)benzoyl]amino}lprop

yl N-(tert-butoxycarbonyl)glycinate

N-O
0 3
>~Q~<Nﬁ1°
N \
F

H N-O

[0182]

\\\\‘“

33

[0183]

The synthesis was carried out in the same manner as in
Reference Example 14, except that the compound obtained in
Example 6 that will be described below (100 mg; 0.196 mmol) was
used in place of

2-fluoro-N-[ (1R) -2-hydroxy-l-methylethyl]-4-(5-{1-[4-(5-1iso0



The synthesis was carried out in the sane manner as in Exanple 12, except
that the conpound obtained in Reference Exanple 18 (169 ng, 0.523 mml) was
used in place of
(2R)-2-f[2-fluoro-4-(5-(1-[4-(5-isoprdpyl -1, 2, 4- oxadi azol -3

-yl) phenoxy] propy11-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl

N-(7_ert- butoxycarbonyl)egC|nate Thus, the title conmpound (129 ng, vyield:
84% was obtained. 1H NVR (400MHz, DWBC)dG) 5ppm 8.52-8.34 (3H, m, 8.20
(1H, s), pBoR¥17172,E5Hxaiazb130~113@Heldx yTinrdpyd4 (111, 4-oxkeiibdz)ql 4. 40
(2H, s), 3.87 (2H, s), 2.26-2.20 (2H, m, 1.41 (6H s), 1.38 (6H d,
J=7Hz), 133811b3GzeiHdebr-3Shusl. DX (M prodietHp); t MS(1HABY admgnom&l

[ MEH] +. [ 0328] (Exanpl e 17)

(2R) - 2- 1[(226] o@n owa-s( Boftk-ingd(.5- i sopropyl - 1, 2, 4- oxadi azol -3

-yl) phenoxy] propy11-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol-2-m 92 et hyl propyl
gl ycol at é OLG329] [0330] To a tetrahydrofuran (5.00 nL) sol ution of
t he conmpound obtained in Reference Exanple 22 (300 ng, 0.505 mmol),

tri phenyl phospHRRESESBCS ﬁﬁamél?2&°ﬁnnl) di medone (46.0 ng, 0.329 mol)

and the MO Pe g Tt ERd Tor 14 ﬁ%h‘r’?(%pﬁrﬁ%eﬁp PR A Kol vent

was distll f acti,o t and the
resul ting-r lggh% x\ng;rPoLp f| ng%b)?1 s%lxlrglcgéﬁa‘lal goe %gﬁld %%d%&elﬂa ogr ap%Ldacy
(hexane: gt hyl, T the title conmpound (252 ng,
yi el d: 7?@? wégggb?gﬁﬁﬁf%%é$%ﬁgy(4 owggHﬁbw504ﬂn oppm 8.49 (1H, d
J=8Hz), 80Q@<4.75 (5H, m, 7.25-7.18 (2H, m, 6.04 (1H t, J=7Hz), 5.35
(1H, t, J=7Hz), 4.32-4.04 (6H, m), 2.26-2.22 (2H, [glo 1.40 (6H, d, J=7Hz),
1.19 (3H d, J=7Hz), 1.09 (3H t, J=7Hz); M5 (FAB+t) 568 [ MtH] . [0331]
(Exanpl e 18) 2-Fluoro-N-[(1S)-2-hydroxy-4 net (2-{1-[4-(5-is0
propyl- 1, 2, 4- oxadi azol-3-y 8 phegnrs xazol -4-yl )benzam de 93
[0332] [0333] TRe sY (aSycard’l ed” out in the sanme manner as
in Exanple 1, exceptc§ Nhe beapould @bt ained in Reference Exanple 27
(70.0 ng, 0 155 nnDI Was Used in pl ace of
2 fl uoro-4 6}4. 5-isopropyl -1, 2, 4- oxadi azol - 3-y1) pheno
xy] propyl 4Hoxa i azol - 3-y1) benzoic acid, and (R)-2-am no-I-propanol
(14.4 tL, 0 186 mMvol ) was used in place of nDrphollne Thus, the title
conpound 56 ng, vyield: 72@@ was obt ai ned. 1H NVR (400MHz, CDC13) oppm
8.14 (1H[%186J=8Hz), 8.03- 99 (3H n) 7 60 7. 56 (2H n, 7.15-7.10 (2H
m, 6.96-6.85 H, 3. 83
dd, J=11Hz, 4H§il“ §%6h€fﬁs 885 Saﬂ#ﬁd ,,ln3t§6 %"’”ﬁ Ti@n‘%ﬁ)as 2”333 2 16
(3H m, f46reé6§ E%i_aﬁ]‘] 7H21)4, ]éxcep(t:g hadc t‘]h gmpounaz o(bgcalnéd 17HZ)

NB(FAB+)
Example 10 that will be described below (274 mg, 0.523 mmol)

e
1

was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-l-methylethyl]-4-(5-{1-[4-(5-is0
propyl-1,2,4-cxadiazol-3~yl)phenoxy]propyl}-1,2,4-oxadiazol
-3-yl)benzamide. Thus, a crude product of the title compound
(358 mg) was obtained.
[(0187]

(Reference Example 17)
(28)-2-{[2-fluoro-4-(5-{1-[4- (5~isopropyl-1,2,4-oxadiazol-3

-yl)phenoxy]lpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}buty



[ 0334] (Exampl e 19) .
(2S)-2-f[2-fluoro-4-(2-(1-[4-(5-isopropyl -1, 2, 4-oxadi azol -3
-yl') phenoxy] propy11l- 1, 3- oxazol - 4-yl ) benzoyl ] am nol propYl gl yci nate
hydrochl ori de [0335] 94 [0336] 54 The synthesis was carried out in
the sane manner as in Exanple 12, except that the conpound obtained in
Ref erence Exanple 28 (123 ng, 0.184 mml) was used in place of
(2R)-2-{[2-fluoro-4-(5-11-[4-(5-isopropyl-1, 2, 4-oxadi azol -3
- y1 ) phenax W-preapyl-dous & et @2Q) 3- yha enzoyl ] ami no} prop vyl
N-(tert-butoxycarbonyl)glycinate. Thus, the title conmpound (19 ng, vyield:
85% was [@istdned. 1H NVR (400MHz, CDC13) 8ppm 8.73-8.57 (2H, br-s),
8.00-7.88 (4H, m, 7.46-7.02 (5H, m, 5.32 (1H, tN‘d):7%) , 4.47-4.05 (4H,
|

m, 3.30-3.19 (1H, n), 2.33-2.09 (5H, m, 1.43 (6}, P~d=7Hz), 1.31-1.25
(2H, m), 1.07 (3H, t, J=7Hz); MS( FAB+) : 337]

(Exanple 20) 4-(5-{1-[ ér}/(ﬁ’ Et 1, 2,,4- okadi -3-y1l) phenoxy] propyl }-1,
2, 4- oxadi azol - 3-y1) - 2;5’220 = - yd®@ oxYy-1- net hyl et hy | ] benzam de
S

[0338] 95 T nnhes }ge0ried out in the sane nmanner as in
Exanple 6, e ept/_.L&at t he cbnpound obtained in Reference Exanple 32 (300

ng, 0. 684 \ymoM-Nnnas djsed in place of
2-f 1 uoro- %ﬁe- 18 [ 4-(5-isopropyl-1, 2, 4- oxadi azol - 3-yl ) pheno
xy] propyl}-1, 2, 4- oxadi azol - 3-yl ) benzoi c acid. Thus, the title conpound (280

ng, yield: 83% was obtained. 1H NVR (400MHz, CDC13) 6ppm 8.18 (1H, t,
J=8Hz), 8LYFE% 82 (4H, n), 7.08-6.86 (3H, n), 5.49 (1H, t, J=7Hz),
4.38-4.27 (1H, 3.83-3..62 (2H. m.. 2. 93.(2H, J=7Hz), 2,48-2.40 (1H,
o0 5 gy il syt yeR hoals & BB ofle d5AThanR 0L AR (56
3H, t, J=7Hz).. : + 40 21
(5 11 TR L o St Y e S oy of X BABU LAY

2, 4- oxadimﬁl% >91ihgth“lMoir 2=MNid § AR p g hyr Qxy2bomeg hvd efdty ragngagi de

[0341] [034 he synthesis was carried out I n the same manner as
in Exanplesed @xeemcd hat the conpound obtained in Reference Exanple 32
(300 ng, 0.684 mmol) was used in place of

2- f 1 uor o-2A-{Bzdde{N- [ bR [sapriopyredy 2] 4meiiadl @ziof 1 B- y1) pheno[4- (5-iso
xy] propyl}-1, 2, 4- oxadi azol - 3-yl ) benzoic acid. Thus, the title conpound (183
ng, Yiel drddfd-was, dbtedietizol-3-yl) phenoxylpropyl}-1,2,4-oxadiazol
-3-yl)benzamide. Thus, a crude product of the title compound
(274 mg) was obtained.
[0190]
(Reference Example 18)
2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)p
henoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}-2-methyl

propyl N- (tert-butoxycarbonyl)glycinate

S
s

N-O

[0191)]



96 1H NWR (400MHz, CDC13) oppm 8.18 (1H, t, J=8Hz), 8.02-7.81 (4H, m,
7.08-6.86 (3H, m, 5.49 (1H, t, J=7Hz), 4.39-4.26 (1H, m, 3.79 (1H, dd,
J=11Hz, 4Hz), 3.66 (1H, dd, J=11Hz, 7Hz), 2.93 (2H, q, J=7Hz), 2.34-2.20
(2H, m, 1.61 (1H, br-s), 1.41 (3H tH55J=7Hz), 1.30 (3H, d, J=7Hz), 1.13
(3H, t, J=7Hz); Ms (ESI) niz: 497 [ M+H +. [0343] (Exanpl e 22)
4-(5-{1-[4-(5-Ethyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propyl I -1,

2, 4- oxadi azol - 3-y1) - 2-fl uor o- N- ( 2- hydr oxy- 1, 1- di met hyl et hyl )benzam de
[0344] [[@345)] The synthesis was carried out in the sane manner as
in Exanple 8, except that the conpound obtained in Reference Exanple 32
(400 ng, 0.912Tmeokynwasstusedasncplkacedobut in the same manner as in
2-fluoro-4-(5-{1-[4-(5-1isopropyl-1, 2, 4-oxadi azol - 3-y1) pheno

xy] pr opy RefE g0 xadimaZel -13-y|smptoi tdadeitdhe Tharpoune ehtdenednpound (355
ng, yield: 76% was obtained. 1H NVR (400MHz, CDC13) 6ppm 8.13 (1H, t,
J=THz), &xCIr7<88 t wiill beobecuBredelpy (5380m@aH - 454 pmplp)was
4.39-4.26 (1H, br-s), 3.70 (2H, s), 2.93 (2H, q, J=7Hz), 2.36-2.15 (2H, m,
1.43-1. 325HimpPlecea ®E(3H, t, J=7Hz); MS (ESI) mz: 511 [M+H +. [0346]

97 (Exanpl e 23) _ . e i1 tA e

4 (5 {1- (A (ST ERRy T 18 2ot YAy BReHORYA b bpg 3 L1 (4 (57550

2, 4- oxadi azogl --3-.y1) - 2- f ra- N- (2- hydr.o 17| 03471 . The
synt hesi ?r\f\'%glcalr’azl’éd Ogﬁ%a%%%egi}ﬁhéﬁoﬁgﬁ%%&?ﬂf%%1‘[e %%JCle&%ze% t hat

t he conpaql ' N R en le , 6 yymly. was used
in place (%1%219?%%102}2@49-(3?5- ?fllg[% ?%e%ggggpfﬁ%f%q% g(gz;dBiOg{z% - 3-y1c% pheno

xy] pr opy hlock )2 WArOxad Azt 3-yl ) benzoi c acid. Thus, the title conpound (157
ng, yield: 72% was obtained. 1H NVR (400MHz, CDC13) Sppm 8.20 (1H, t,
J=8Hz), 8.0®34.83 (4H, m, 7.24-6.98 (3H, m, 5.49 (1H, d, J=7Hz),
3.89-3.63 (4H, m, 2.93 (2H, q, J=7Hz), 2.35-2.15 (2H, m), 1.60-1.52 (1H,
br-s), 1.41 (3HReferdnilz Fxahpl2 (13H, 4-MadFiddn)hery Y ESlycodate 482 [ MkH] .

[ 0349] (Exampl e 24)

(2S)-2-f[[@LY241-[4-(-ethyl -1, 2, 4- oxaHazol - 3-y1) phenoxy] p

ropyli-1, 2, 4- oxadi a 30y1) - 2- f | uor obenzoyl i am nol propyl glycinate

hydr ochl ori de [%:;5)@} The synthesis was carried out in the sane
manner asydb , except that the conpound obtained in Reference
Exanple 33 (3 ng, 0.552 mmol) was used in place of
(2R)-2-{[2-fluoro-4-(5-11-[4-(5-isopropyl -1, 2, 4- oxadi azol -3

-yl )phenom/ﬂg opyll-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl

N-(tert-Db xy]carbonyl)glyci nate. Thus, the title conpound (244 ng, vyield:

75% was Obtai@ﬁgﬁxnnhydrogen carbonate (2.20 g, 26.3 mg) was added to
a solution of glycolic acid (2.00 g, 26.3 mmol) in water (2.00
mL), and the mixture was stirred for one hour at room temperature.
The solvent was distilled off from the reactiop mixture under
reduced pressure, and to a dimethylformamide (10.0mL) solution
of the resulting residue, p-methoxybenzyl chloride (4.10 g,
26.3 mmol) was added. The mixture was stirred for 2 hours at
room temperature. Water was added to the reaction mixture, and
the mixture was subjected toextractionwith ethyl acetate. The
organic layer thus obtained was washed sequentially with water
andsaturatedbrine,éndwaédriedoveranhydroussodiumsulfate.

The solvent was distilled off under reduced pressure. Thus,



1H NVR (400MHz, DMSO-d6) oppm 8.54 (1H, d, J=8Hz), 8.46-8.23 (2H, m,
7.99-7.71 (5E, m, 7.30-7.25 (2H, m, 5.99 (1H t, J=7Hz), 4.37-4.08 (3H,
m, 3.78 (2H, s), 3.43-3.34 (1H, m, 2.92 (2H, q, J=7Hz), 2.24-2.14 (2H,
m, 1.30 (3H, t, J=7Hz), 1.19 (3H, d, 58 =7Hz), 1.04 (3H, t, J=7Hz); M5
(ESI) mz: 554 [M+H +. [0352] (Exampl e 25)

(2R -2-{[4-(5-(1-[4-(5-ethyl -1, 2, 4- oxadi azol - 3-yl ) phenoxy] p

ropyll-1, 2, 4- oxadi azol - 3-y1) - 2-f | uor obenzoyl ] am no} propyl gl ycinate

hydr ochl er icdede0323Huct of the Thelsyabhesusadwas.ear gh edasubbtaihbe. sane
manner as in Exanple 12, except that the conmpound obtained in Reference
Exanpl e 3H1(9ZI0 ny, 0.322 mmol) was used in place of
(2R)-2-[[2-fluoro-4-(5-{1-[4-(5-isopropyl-1, 2, 4-oxadi azol -

-yl ) phenoxy] pr dBﬁf@IEHZAE@Gadﬂ@Z@I&)B-%Mdiérmqwe]ramlnol prop vyl
N-(tert-but oxycar bonyl) | ycinate. Thus, the title conpound (170 ng, vyield:
90% was ldbtediliyd@x vl qyddm}acmmeae) 8ppm 8.54 (1H, d, J=8Hz),
846823(3H m, 7.95-7.74 (5H, m, 7.27-7.19 (2H, m, 600(1H t, J
-7THz), 4. (329 Jos (3H m, 3.78 (2H s), 2.97 (2H, q, J -7Hz), 2.24-2.14

( 2H, n) 1. 30( t, J=7THz &(SH, d, J=7Hz), 1.04 (3H, t, J=7Hz); MB
(ESI) m zg 554 8355 (Exanpl e 26)

2-{[ 4- (5- < <oxadi azol - 3-yl ) phenoxy] pr opyl

1-1, 2, 4- oxadl azol - 3 yo) - 2Lf1 uorobenzoyl]am nol-2- met hyl prop yl gl ycinate
hydr ochl ori de [0356] H2Nr -0 [ 0357] The synt hesis was
carried 1991 the sane manner as in Exanple 12, except that the conpound

obtained i n Reference Exanple 35 (360 ng, 0.539 mml) was used in place of
(2R) - 2-{[ 2- f | uGKOa fethylEndel Dot Sa@TrOMY.10- AL 2, sblaxadinag olth? compound
-yl) phenoxy] propy11-1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am no) prop vyl
N-(tert - dtexyear honHOTH noicmatExamhius, 18 héd 125 | @, chhpoundd 224
ng, yi el d: 69% was obtai ned. 1H NVR(400MHz, DMSO- d6) Eppm 8. 50- 8. 40( 2H,
br-s), 8. 20-E)eg.O0-SniZRIHH 916 043 149 t9 J=7+b) , umaD] 2808)a pathyBesd (2H,
chloride (10.0 mL) solution of allyl chloroformate (3.30 mL,
30.8 mmol) were added, and the mixture was stirred for 30 minutes
at room temperature. Water was added to the reaction mixture,
and the mixture was subjected to extraction with methylene
chloride. The organiclayer thus obtained was washedwithwater,
and was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The resulting residue
was subjected to silica gel column chromatography (hexane:ethyl
acetate-= 19:1 —» 1:1, v/v). Thus, a crude product of the title
compound (4.69 g) was obtained.
[0199]
(Reference Example 21) [(Allyloxy)carbonyl]oxyacetic
acid

[0200]

o)
§§/»\O/u\0/~\“,0H
o)



s),3.66-3.60 (1H M, 3.01 (2H,q,J=7Hz), 2.26-2.20 (2H, m, 1.50 (6H, s),
1.35 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz); M5 (ESI) mz: 568 [ M+H] +. [ 0358]
(Exampl e 27) 4-(5-11-[4-(5-Cyclopropyl-1, 2, 4-oxadi azol - 3-y1) phenoxy] prop
y11-1, 2, 4- oxadi azol - 3-y1) - 2-f | uor o- N- P{ 1R) - 2- hydr oxy- 1- met h

yl et hyl ] benzam de [0359] 101 [0360] The synthesis was carried out
in the sanme manner as in Exanple 7, except that the conmpound obtained in
Ref erence Exanple 39 (357 ng, 0.797 mml) was used in place of
2-fluoro-[92054(1-[4-(5-1sopropyl -1, 2, 4- oxadi azol - 3-yl ) pheno

xy] propyl1l-1, 2, 4- oxadi azol - 3-yl ) benzoic acid. Thus, the title conpound (280
my, vyield: 69@@rmééUObpaﬁﬁ@dneﬁHlNNRl@A@@NEt ZED@ﬂgyJoﬁﬁﬁi U elH, t,
J=8Hz), 8.00-7.79 (4H, m, 7.05-6.84 (3H m, 5.48 (1H, t, J= 7F?%t

4.37-4.283( ﬂq mﬁay 3926 (TR )daerr=Erded 4% )the GEEand dfePt%]lrlq 1N 7Hz)
2.33-2.15 (3H, , . 1.73-1. 65 lH br s 1.32-1.02 (10H, \%S) (ESI) mz:
509 [NHHFﬁ eF@@gf]Example g @8) .5 mmol), and the m xture was

ggsz]grg%}f%gf%%fgéoéjaf @rO§§T EéT?%B? ﬁg%gg&Lféﬁ¥h B$K5B§I g Ycinate
hydrOChl%Hdg% k%BQ%L reaction mixture, and the solvent was distilled
off under reduced pressure. Thus, a crude product of the title
compound (2.90 g) was obtained.
[0202]
(Reference Example 22)
(2R)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxy]lpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop

vyl {[(allyloxy)carbonyl]oxylacetate

- [0203]
@O*
o O N—o
)‘0 o)
=/"©
[0204]

To a dimethylformamide (7.00 mL) solution of the compound
obtained in Example 7 that will be described below (344 mg, 0.676
mmol), the compound obtained in Reference Example 21 (163 mg,
1.01 mmol), 4-dimethylaminopyridine (8.26 mg, 0.0676 mmol) and

- (3-dimethylaminopropyl)-3-ethylcarbodiimide (38% mg, 2.03
mmol) were added, and the mixture was stirred for 2 hours at

room temperature. Water was added to the reaction mixture, and



Trifluoroacetic acid (1.00 nL) was added to a nethylene chloride (1.00 nL)
sol ution of the conpound obtained in Reference Exanple 40 (260 ng, 0.391
mol ), and the m xture was stirred for one hour at roomtenperature. A
saturated aqueous 102 solution of so&Bum hydrogen carbonate was added to
the reaction mxture, and the m xture was subjected to extraction two tines
with ethyl acetate. The organic |ayer thus obtained was washed once with
saturated brine, and then was dried over anhydrous sodium sul fate. The
sol vent was ©istiléedsofdbnchesd reducesa P essuieh ettty beerasul.t i nige r esi due
was purified by silica gel colum chromatography (ethyl acetate:nethanol =
9:1 --> &rbandlovr)ayeTotlams eyl recetvatewd 508d iddguesdl iutli onwaftht heteesul ti ng
(2R)-2-([4-(5-{1-[4-(5-cycl opropyl-1, 2, 4-oxadi azol - 3-y1) phe noxy] propyl }
-1, 2, Ma@tamteemn)e,-@ndM@@r@b@ﬁéweq anhyavops soplumgbyefaate (187
ng, 0.331 mmol), a 4 N hydrochloric acid-ethyl acetate solution (248 tL,
0.994 mdlhe \ﬁ@évﬁﬁﬂeﬂasa%ﬁs’ﬁhbl%@lC\’/%ﬁlturv@ﬁsr diestiqae @ r6FFUWRderNEebiR ed
pressure. Di ethyl ether was added to the resulting residue, and the m xture
was filt &esd L tFiEs, TaHeus tas dﬁh‘ploﬁjr?od(kiﬂosﬁjglci‘/l%ﬂi c‘732‘@1}61“\/\@5 obt al ned.
1H NVR (400MHz DIVBOd6) 2.(1H . d, J ), 8 34- 8 H,
7 93- 7. 7HHHSEHETRI P %gnfzﬁtg R R 1F§Hf V§ i 69 (3H,
, 3.80 Jre 1 ( ESI) mz: 566
[MW %%6 iPre o%%o%@cz néfdé i@ Fi&Pad Pz %95& £@ta£@eé
(2R) - 2- 1[%76 or o-4-(5- {1 [ 4- (5-1sopropyl -1, 2, 4- oxadi azol -3
-yI)phenoxy]propyll 1, 2, 4- oxadi azol - 3- yI)benzoyI]anlnoIprop yl
N, N—dlWEthy|g|WQb&@&%nQ£d@g%H@q%JQQ3[0365] 103 H, .Cl [0366] The
synthesis was carried out in the same manner as in Reference Exanple 14,
except tatDiNzdN1di etdndng Y fllead r SShen Pl N@Ehd&ho®S® 9 Mol ) was used in
pl ace of N- (tert-buroxycarbonyl ) glycine , and thus
(2R) - 2- {[@ZAaor o- 4- (5-{1-[4-(5- isopropyl-1,2,4-oxadiazol-
-yl') phenoxy] propy@l - 1, 2, 4- oxadi azol - 3-yl ) benzoyl ] am nol prop vyl
N, N- di et hy/l glyci Aatg was obtained. A 4 M aqueous hydrochloric acid
solution (1. ) Was' added thereto, and the solvent was distilled off
fromthe redstimn m xture under reduced pressure. Thus, the title conpound
(280 ngy, 52% was obtained. 1H NVR (400MHz, DMBO d6) oppm 10.3-10.2 (1H,
br-s), 8.% H d, J=8Hz), 7.97-7.71 (5H, m), 7.23 (2H, d, J=8Hz), 6.00
(1H, t,J[ ,438327(5Hrr)334329(1Hrr)282(6H s),

228233 (G ). olh (88 TR 30 9 A3 gh o 310-3.00 (am
2- 1 2- Fl uong-Gad Sz {drd I'lzs(ﬁw%’%/ enzoél? ,%adigzg)l ?1/)1)

henoxy] propyl1l-1, 2, 4- oxadi azol m nol et

N, N- di %t&y&&mmﬂeﬁm& q@ldqrd;;i%d&?»%ld oxalyl chloride (2.39 mL,

27.4 mmol) were added at room temperature, and the mixture was

stirred for 1.5 hours at the same temperature. Subsequently,
the solvent was distilled off under reduced pressure. The
resulting residue was dissolved in tetrahydrofuran (15.0
mlL)-acetonitrile (15.0 mL), and triethylamine (6.36 mL, 45.7
mmol) and a 2 M-trimethylsilyldiazomethane tetrahydrofuran
solution (22.8 mL; 45.7 mmol) were added to the solution at room
temperature. The mixture was stirred for 30 minutes. Water
was added to the reaction mixture, and the mixture was subjected

to extraction two times with ethyl acetate. The organic layer



[ 0369] The synthesis was carried out in the sane manner as in
Exanpl e 29, except that the conpound obtained in Exanple 4 (390 ng, 0.787
nmol ) was used in place of

2-fluoro-N-[ (1R)-2-hydroxy-I| =nmethyl etb¥l]-4-(5-11-[4-(5-iso0

propyl-1, 2, 4- oxadi azol - 3-yl ) phenoxy] propy11- 1, 2, 4- oxadi azol

-3-yl)benzam de. Thus, the title conpound (363 ny, yield: 74% was
obt ai ned. 1H NWR (400MHz, DMSO-d6) .31: Tm 10.3-10.2 (1H, br-s), 8.72-8.65
(1H M, wés98aéhél (BHhMbattrdted=Prz)ne 4222 (2Hn twas)=iHa)d Aek3 3. 28- 3. 26
(1H, m, 2.80 (6H, s), 2.20-2.13 (2H, m, 1.33 (6H d, J=7Hz), 1.03 (31-1,
t, J=7THzhnhWBroES| godd @ H82 {tdkH] The[ 8870¢nt was diGanpdwaddstdfurtdeanpl es 31
to 66 were obtained by nmaking reference to the Reference Exanpl es and
Exanpl es rdesceidbedealbovre.. 108 6871} ihTabkeidheEwasplveshstdr wetbtiral fornul a

NVR data 31 O/ 41 \I'L NN43 N O
hexane-ethyl acetate (10:1, v/v). Thus, a crude product of the

title compound (3.36 g) was obtained.
[0208]
(Reference Example 24)

2-Bromo-1-(4-bromo-3-fluorophenyl)ethanone

[0209]
0]
FD)K/BI'
Br
[0210]

A 30% hydrogen bromide-acetic acid solution (3.50 mL,
excess amount) was added to a methylene chloride (14.0 mL)
solution of the compound obtained in Reference Example 23 (3.35
g, about 13.8 mmol) under ice water cooling, and the mixture
was stirred for 10 minutes at the same temperature. Water was
added to the reaction mixture, and the mixture was subjected
to extraction two fimes with ethyl acetate. The organic layer
thus obtained was washed with a saturated agqueous solution of
sodium hydrogen carbonate and saturated brine, and then was
dried over anhydrous sodium sulZate. The solvent was distilled
off under reduced pressure. The resulting residue was washed
with hexane-ethyl acetate (10:1, v/v). Thus, a crude product
of the title compound (3.92 g) was obtained.

[0211]

(Reference Example 25)



|/ N 110 1H NVR(400MHz, CDC13) oppm : 8. 05- 7. 83( 4H, n) 7. 56-

7.48(1H, M, 7. 25-7.18(2 m 5. 54( 1Ht 5=7Hz) Hpl 11 , 3. 80- 3. 68( 2H, ) 3. 46-
3.39(4H m, 3.32-.25(2 H m,3.19(1H s) 3. 02 (2H, a), 2. 38-2. 20( 2H, m)

,1.46(6H, d, 5=7Hz), 1.1 7(3H,tr5=7Hz); MBOFAS-') nf z: 524( MrH] . .
N-C) 110N

2~ {4-Bromo-3-fluorophenyl)-2-oxoethyl

32 HOill

2-[4-(5-isopropyl-1,2,4~oxadiazol-3~yl)phenoxy]lbutanocate

[0212)]
N-C,
l />~<
(o) N
: ogOU |
Br ©
[0213]

Triethylamine (353 pL, 2.53 mmol) was added to an acetone

(9.00mi) solution of the compound obtained in Reference Example
24 (500 mg, 1.69 mmol) and the compound obtained in Reference
Example 6 (540 mg, 1.86 mmol) at room temperature, and the
mixture was stirred for 2 hours at the same temperature. Water
was added to the reactionmixture, and the mixture was subjected
to extraction two times with ethyl acetate. The organic lavyer
thus obtained was washed with a saturated sodium hydrogen
carbonate solution and saturated brine, and then was dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure. Thus, a crude product of the title compound
(854 mg) was obtained.
[0214]

(Reference Example 26)
3-(4-{1-[4-(4-Bromo-3-fluorophenyl)-1,3-oxazol-2-yl]propoxy
}phenyl)-5-isopropyl-1,2,4-oxadiazole

[0215]

WC



1H NVR (400MHz, CDC13) &ppm : 8. 05-7.83(4H, m), 7. 56- 7. 48(1H m), 7. 10- 7. 09( 2
Hm,5. 54(1Ht, J=7Hz) ,3.96-3.71(3.5H,t,J-7H z), 3.41(0.5H, t, 5=7Hz) ,
3.32-3.25(2H, M, 3. 04( 3H,s),2.38-2.20(2H,n), 1.47(6H, d,5=7Hz), 1.17
(3H,t,5-7Hz) . MS(FAB+) m z:510[ M+H] .. 88 HO-"-ii Hill NO Isr I---- 110N
1H NVR (400MHz, DVBO- dO op pm 8.43-8.35(1H M, 7.9

N-Q
\;:1\ , N>~_<:
r N /©
B.—T;::>—_<L—O °
F

[0216]

Ammonium trifluorocacetate (1.70 g, excess amount) was
added to the compound obtained in Reference Example 25 (854 mg,
1.69 mmol), and the mixture was stirred for 6 hours at 150°C.
The reaction mixture was cooled to room temperature,
subsequently water was added to the reaction mixture, and the
mixture was subjected to extraction two times with ethyl acetate.
The organic layer thus obtained was washed with water and
saturated brine, and then was dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure,
and the resulting residue was purified by silica gel column
chromatography (hexane:ethyl acetate==9:1.—>2:l, v/v). Thus,
the title compound (554 mg) was obtained.

[0217]

(Reference Example 27)
2-Fluoro-4-(2-{1-[4-(5-isopropyl~1,2,4-oxadiazol-3-yl)pheno
xylpropyl}-1,3-oxazol-4-yl)benzoic acid

[0218]
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[0219]

To a dimethylformamide (2.50 mL)-methanol (2.50 mL)



4-7.92(5H,m,7.30-7.26 (2H,m,5.97(1H,t,J=7H), 4. 72(1H,t, J=6Hz) , 3 z
.52-3.25(4H, M, 2.62-2.4 1(3H ), 2.20-2.13(2H, n), 1.02(3H,t,5=3Hz). 34 41
HO 14 W& WC i/ 110N 1H NVR (400MHz, DMSO- dO Op pm 8.00-7.82(3H, m, 7.6
7(1H t, J-7Hz), 7. 27(2H , d, J=9Hz), 6. 03( B, t, 5=7Hz), 4.86(0. 75H, t, J=

6Hz), 4. 73(0. 25H, t, J=6H z), 4. 21- 4. 11(1H M), 3. 6

solution of the compound obtained in Reference Example 26 (496
mg, 1.02 mmol), triethylamine (426 pL, 3.06 mmol) and a
[1,1'-bis(diphenylphosphino) ferrocene]lpalladium(II)
dichloride-methylene chloride complex (167 mg, 0.204 mmol) were
added at room temperature, and the mixture was stirred for 5
hours at 80°C under a carbon monoxide gas stream. The reaction
mixture was cooled to room temperature, subsequently water was
added to the reaction mixture, and the mixture was subjected
to extraction two times with ethyl acetate. The organic layer
thus obtained was washed with saturated brine, and then was
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the resulting residue (300 mg)
was dissolved in tetrahydrofuran (1.60 mL)-methanol (800 uL).
A 1 M aqueous solution of sodium hydroxide (773 pL, 0.773 mmol)
was added to the solution, and the mixture was stirred for 2.5
hours at room temperature. The reaction mixture was
concentrated under reduced pressure, and water was added
thereto. The aqueous layer was washed with diethyl ether, and
then a 1 M~aqueous hydrochloric acid solution was added thereto.
The mixture was subjected to extraction two times with ethyl
acetate, and the organic layer thus obtained was washed with
saturated brine and then was dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure, and the
resultingresiduewasvmshedwitheahexane—diethyleﬁher(lO:l,
v/v) mixture. Thus, a crude product of the title compound (262
mg) was obtained.

[0220]



9-3.09(6H, M), 2. 26-2.20 (2H ), 2. 00-1. 74(41-i,m ,1.39(6H, d, 5=7Hz), 1.0
8(3H,t,5=7Hz). 35 HOHOH I'L NNO , NO | / N 100 1H NMR ( 400MHz, DnS0-dO Op
pm 8.00-7.83(6H, m, 7.2 8(21-1,drJ=7Hz), 6.03(1H , trJ=7Hz), 4. 75- 4. 69( 2H

m, 4. 01-3.85(2H,m, 3 . 64-3.32(3H, M, 2626-2.20 (2H m, 1. 39(6H, d, 3-7

Hz), 1.13-1.05(61-1, m).

(Reference Example 28)
(28)-2-{{2-fluoro-4-(2-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,3-oxazol-4-yl)benzoyl]aminol}propyl

N-(tert-butoxycarbonyl)glycinate

N-O.
0 el
N\

fHF

[0221]

3

[0222]

The synthesis was carried out in the same manner as in
Reference Example 14, except that the compound obtained in
Example 18 that will be described below (20.0 mg, 39.3 umol)
was used in place of
2—fluoro—N—[(lR)—2—hydroxy—1—methylethyl]—4—(5;{1—[4—(5—iso
propyl-1,2,4-oxadiazol-3~yl)phenoxylpropyl}-1,2,4-oxadiazol
-3~yl)benzamide. Thus, the title compound (26 mg) was
obtained.

[0223]
(Reference Example 29) Ethyl

2-[4-(5-ethyl-1,2,4-oxadiazol-3~yl)phenoxylbutanoate

[0224]
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|
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106 36 HOHN I1LO * 111 N-O 1 / N 1H NVR(400MHz, DVBO-d) 8p

pm 8. 30( 1H, d, 3=7Hz), 7 . 92-7.68(4H ), 7. 21(2H , d, 3=8Hz) , 5. 97( 1H, t
J=7Hz) , 4.12-3.99(1H, ), 3.60-3.25(5H,m,2.20-2 .13(2H,m, 1. 70- 1. 50( 2H
,m, 1.33(6H d, 3=7Hz), 1.02(3H,t,3=7Hz)4l. 00 (3H,d, 3=7Hz). 37 HO 1/10 41
N- C)

[0225]

The synthesis was carried ocut in the same manner as in
Reference Example 5, except that the compound obtained in
Reference Example 4 (4.10 g, 15.4 mmol) was used, and propionic
acid chloride (1.47 mL, 17.0 mmol) was used in place of
isobutyric acid chloride. Thus, the title compound (1.95 g,
yield: 42%) was obtained.
'H-NMR (400MHz, CDCls;) dppm: 8.00 (2H, d, J=8Hz), 6.96 (2H, d,
J=8Hz), 4.63 (1H, t, J=6Hz), 4.23 (2H, g, J=7Hz), 2.96 (2H, g,
J=7Hz), 2.02 (2H, q, J=T7Hz), 1.44 (3H, t, J=7Hz), 1.25 (3H, t,
J=7Hz), 1.10 (3H, t; J=7Hz) .
[0226]

(Reference Example 30)

2-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxy]lbutanoic acid

[0227]
-0
, />\\
N
HO o
o
[0228]

The synthesis was carried out in the same manner as in
Reference Example 6, except that the compound obtained in
Reference Example 29 (1.95 g, 6.41 mmol) was used in place of
ethyl
2-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylbutanocate.
Thus, the title compound (1.77 g, yield: 100%) was obtained.
'H-NMR (400MHz, CDCls) Sppm: 8.00 (2H, d, J=9Hz), 6.99 (2H, d,

J=9Hz), 4.69 (1H, t, J=6Hz), 2.97 (2H, q, J=8Hz), 2.11-2.05 (2H,



NC) 1/ N 1H NVR (900MHz, DVBO-dO 8p pm 8.43(1H,d, J=3Hz),8 -
.23(1H,t, J=8Hz), 8.23-7 .98(3H, ), 7. 39(1H, dd, 3=9Hz, 3Hz), 7. 00- 6. 90( 1
H m,3.56(1H, t, 3=7Hz) , 4. 40-4.30(1H, m, 3. 84 (1H, dd, 3=10Hz, 4Hz), 3. 8
4(1H, dd, 3=10Hz, 6Hz), 3 . 06-3. 04(2H, M), B527-2.5 5(4H m), 1. 19(3H, t, J=
7Hz), 1. 00(6H, d, 3=7Hz). [0372] [Table 2] Exanple

m), 1.44 (3H, t, J=8Hz), 1.13 (3H, t, J=8Hz).
[0229] |

(Reference Example 31) Methyl
4—(5-{1-[4-(5-ethyl-1,2,4-oxadiazol-3-yl)phenoxy]propyl}-1,

2,4-oxadiazol-3-yl)-2-fluorobenzoate

[0230]
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[0231]

The synthesis was carried out in the same manner as in
Reference Example 7, except that the compound obtained in
Reference Example 30 (1.97 g, 7.13 mmol) was used in place of
2-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxy]butanoic
acid. Thus, the title compound (1.94 g, yield: 60%) was
obtained.

'H-NMR (400MHz, CDCls) &ppm: 8.07-7.99 (3H, m), 7.93 (1H, dd,
J=8Hz, 2Hz), 7.88 (1H, dd, J=11Hz, 2Hz), 7.07 (2H, d, J=9Hz),
5.51 (1H, t, J=6Hz), 3.96 (3H, s), 2.96 (2H, q, J=T7Hz), 2.34-2.18
(2H, m), 1.43 (3H, t, J=7Hz), 1.15 (3H, t, J=7Hz).

[0232]

(Reference Example 32)

4- (5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,
2,4-oxadiazol-3-yl)-2-fluorobenzoic acid

[0233]



Structural fornmula NWR data 1H NMR(400MHz, CDC13) 8pp
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[0234]

The synthesis was carried out in the same manner as in

Reference Example 8, except that the compound obtained in
Reference Example 31 (1.94 mg, 4.29 mmol) was used in place of
methyl
2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyl}-1,2,4-oxadiazol-3-yl)benzoate. Thus, the title
compound (1.66 g, yield: 88%) was obtained.
'H~NMR (400MHz, CDCl;3) Sppm: 8.16-8.14 (1H, m), 8.01 (2H, d,
J=9Hz), 7.97 (1H, dd, J=8Hz, 2Hz), 7.92 (1H, dd, J=11Hz, 2Hz),
7.07 (2H, d, J=9Hz), 5.52 (1H, t, J=6Hz), 2.96 (2H, g, J=8Hz),
2.31-2.24 (2H, m), 1.43 (3H, t, J=8Hz), 1.15 (3H, t, J=7Hz).
[0235]

(Reference Example 33)
(28)-2-{[4-(5-{1-[4~(5~ethyl-1,2,4-0oxadiazol~3~yl)phenoxylp
ropyl}-1,2,4-oxadiazol-3-yl)~2-fluorobenzoyl]amino}propyl

N- (tert-butoxycarbonyl)glycinate

e
Ne.veres
/_<

[0236]



m 8. 18( 1H, t, 3=8Hz) , 8 .07-7.83(3H,m,7.87-7. HON
82(1H, m, 7. 10(2H, d, 3=8Hz), 6. 90- 6. 82( 1H, m)
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[0237]

The synthesis was carried out in the same manner as in
Reference Example 14, except that the compound obtained in
Example 20 that will be described below (280 mg, 0.565 mmol)
was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-l-methylethyl]-4-(5-{1-[4-(5-is0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4~oxadiazol
—3—yl)benzamide..Thus,thetitlecompound(ZlOmg,yield:98%)
was obtained.

'H-NMR (400MHz, CDCls) dppm: 8.19-8.15 (1H, m), 8.02-7.97 (3H,
m), 7.86 (1H, dd, J=11Hz, 2Hz), 7.07 (2H, d, J=9Hz), 6.83-6.78
(1H, m), 5.51 (1H, t, J=6Hz), 5.06-5.01 (1H, m), 4.59-4.52 (1H,
m), 4.28 (2H, br-dd, J=12Hz, 4Hz), 3.95 (2H, br-d, J=5Hz), 2.95
(2H, g, J=8Hz), 2.32-2.25 (2H, m), 1.45-1.41 (12H, m), 1.32 (3H,
d, J=7Hz), 1.15 (3H, t, J=T7Hz).

[0238]

(Reference Example 34)

(2R) -2-{[4-(5-{1-[4~-(5-ethyl-1,2,4-oxadiazol-3-yl)phenoxy]lp
ropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}propyl

N~ (tert-butoxycarbonyl)glycinate

[0239]
N-O
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N 5.54(1H, trJ=7Hz), 3. F | 75(2H,s),2.83(2H, dr
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The synthesis was carried out in the same manner as in
Reference Example 14, except that the compound obtained in
Example 21 that will be described below (183 mg, 0.369 mmol)
was used in place of
2-fluoro-N-{ (1R)-2-hydroxy-l-methylethyl]-4-(5-{1-[4~-(5-is0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol
-3-yl)benzamide. Thus, the title compound (210 mg, yield: 87%)
was obtained.

'H-NMR (400MHz, CDClj3) 8ppm: 8.20-8.18 (1H, m), 8.02-7.97 (3H,
m), 7.86 (1H, dd, J=11Hz, 2Hz), 7.07 (2H, d, J=9Hz), 6.82-6.77
(1H, m), 5.51 (1H, t, J=6Hz), 5.04-5.00 (1H, m), 4.59-4.52 (1H,
m), 4.28 (2H, br-dd, J=12Hz, 4Hz), 3.95 (2H, br-d, J=5Hz), 2.95
(2H, g, J=8Hz), 2.34-2.20 (2H, m), 1.45-1.41 (12H, m), 1.32 (3H,
d, J=7Hz), 1.15 (3H, t, J=7Hz).

[0241]

(Reference Example 35)
2-{[4-(5-{1-[4-(5-Ethyl-1,2,4~-oxadiazol-3~yl)phenoxylpropyl
}-1,2,4-oxadiazol-3-yl)-2~-fluorobenzoyl]amino}-2-methylprop

yl N-(tert-butoxycarbonyl)glycinate

jl_:)LQ_«N\j)\oO/l 2\

N-O
H ¢

[0242]
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[0243]

The synthesis was carried out in the same manner as in



NO [it

N 3=7Hz), 2.37-2.20(3H m
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Reference Example 14, except that the compound obtained in
Example 22 that will be described below (355 mg, 0.697 mmol)
was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-1l-methylethyl]-4-(5-{1~-[4-(5-1is0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol
-3-yl)benzamide. Thus, the title compound (360 mg, yield: 77%)
was obtained.
'H-NMR (400MHz, CDCls) dppm: 8.15-8.11 (1H, m), 8.02-7.96 (3H,
m), 7.84 (1H, dd, J=11Hz, 2Hz), 7.07 (2H, d, J=9Hz), 6.68-6.65
(1H, m), 5.51 (1H, t, J=6Hz), 5.04-4.99 (1H, m), 4.42 (2H, s),
3.95 (2H, ber, J=6Hz), 2.95 (2H, q, J=8Hz), 2.34-2.20 (2H, m),
1.49 (6H, s,), 1.45-1.41 (12H, m), 1.15 (3H, t, J=T7Hz).
[0244]

(Reference Example 36) Ethyl

2-[4-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)phenoxy]butanoate

[0245]
-0
] »~—<’
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3
[0246]

The synthesis was carried out in the same manner as in
Reference Example 5, except that the compound obtained in
Reference Example 4 (4.00 g, 15.0 mmol) was used, and
cyclopropanecarbonyl chloride (1.52mL, 16.5 mmol) was used in
place of isobutyric acid chloride. Thus, the title compound
(2.01 g, yield: 42%) was obtained.

'H-NMR (400MHz, CDCl3) Sppm: 7.96 (2H, d, J=9Hz), 6.94 (2H, d,

J=9Hz), 4.62 (1H, t, J=6Hz), 4.23 (2H, g, J=7Hz), 2.26-2.21 (1H,



,1.46(6H,s), 1. 18(3H, t,J=7Hz), 1. 06( 6H, d, J=THz)
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m), 2.04-1.99 (2H, m), 1.31-1.27 (4H, m), 1.24 (3H, t, J=7Hz),
1.09 (3H, t, J=T7Hz).
[0247]

(Reference Example 37)

2-[4-(5-Cyclopropyl-1,2,4-oxadiazol-3~yl)phenoxylbutanoic

acid

[0248]
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[0249]

The synthesis was carried out in the same manner as in
Reference Example 6, except that the compound obtained in
Reference Example 36 (2.01 g, 6.35 mmol) was used in place of
ethyl
2-[4-(5-isopropyl-1,2,4-oxadiazol-3~-yl)phenoxy]butanoate.
Thus, the title compound (1.83 g, yield: 100%) was obtained.
'H-NMR (400MHz, CDCl;) &ppm: 7.96 (2H, d, J=9Hz), 6.97 (2H, d,
J=9Hz), 4.68 (1H, t, J=6Hz), 2.28-2.24 (1H, m), 2.11-2.03 (2H,
m), 1.33-1.22 (4H, m), 1.13 (3H, t, J=7Hz).

[0250]

(Reference Example 38) Methyl
4-(5-{1-[4-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)phenoxy]prop
yl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoate

[0251]



1H NVR( 400MHz, CDC13) 8pp m 8. 30( 1H, s), 8. 24( 1H
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[0252]

The synthesis was carried out in the same manner as in
Reference Example 7, except that the compound obtained in
Reference Example 37 (951 mg, 3.30 mmol) was used in place of
2-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylbutanoic
acid. Thus, the title compound (930 mg, yield: 61%) was
obtained.

'H-NMR (400MHz, CDCl;) dppm: 8.07-8.03 (1H, m), 7.97 (2H, d,
J=9Hz), 7.94-7.86 (2H, m), 7.06 (2H, d, J=9Hz), 5.51 (1lH, t,
J=6Hz), 3.97 (3H, s), 2.34-2.20 (3H, m), 1.31-1.21 (4H, m), 1.15
(3H, t, J=T7Hz).

[0253]

(Reference Example 39)
4~ (5-{1-[4-(5-Cyclopropyl-1,2,4-oxadiazol-3-yl)phenoxy]lprop

yl}-1,2,4-oxadiazol-3~yl)-2-fluorobenzoic acid

[0254]
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[0255]

The synthesis was carried out in the same manner as in
Reference Example 8, except that the compound obtained in

Reference Example 38 (930 mg, 2.00 mmol) was used in place of



,t,3=8Hz), 8.03-7.87(3 H m,7.02(1H, d, 3=7THz
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methyl
2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyll}l-1,2,4-oxadiazol-3-yl)benzoate. Thus, the title
compound (900 mg, yield: 100%) was obtained.
'H-NMR (400MHz, CDCl;) dppm: 8.16-8.12 (1H, m), 7.98-7.95 (3H,
m), 7.91 (1H, dd, J=11Hz, 2Hz), 7.06 (2H, d, J=9Hz), 5.51 (1H,
t, J=7Hz), 2.34-2.20 (3, m), 1.31-1.21 (4H, m), 1.15 (3H, t,
J=THz) .
[0256]

(Reference Example 40)
(2R)=2-{[4-(5-{1-[4~-(5~-cyclopropyl-1,2,4-oxadiazol-3-yl)phe
noxylpropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}pr

opyl N-(tert-butoxycarbonyl)glycinate

[0257]
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[0258]

The synthesis was carried out in the same manner as in
Reference Example 14, except that the compound obtained in
Example 27 that will be described below (243 mg, 0.479 mmol)
was used in place of
2—fluoro—N—[(1R)—2-hydroxy—1fmethylethyl]—4—(5—{1—[4—(5—iso
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2, 4-oxadiazol

-3-yl)benzamide. Thus, the title compound (260 mg, yield: 82%)



m,5.5 N 4(1H, t, J=7Hz), 4. 41- 4. 100
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was obtained.
'H-NMR (400MHz, CDCls) Sppm: 8.20-8.16 (1H, m), 7.99-7.96 (3H,
m), 7.86 (1lH, dd, J=12Hz, 2Hz), 7.06 (2H, d, J=9Hz), 6.82-6.77
(1H, m), 5.50 (1H, t, J=6Hz), 5.05-5.00 (1H, m), 4.60-4.51 (1H,
m), 4.28 (2H, br-dd, J=12Hz, 4Hz), 3.95 (2H, br-d, J=6Hz),
2.34-2.19 (3H, m), 1.43 (9H, s), 1.32 (3H, d, J=7Hz), 1.29-1.29
(4H, m), 1.14 (3H, t, J=7Hz).
[0259]

(Reference Example 41) Tert-butyl
4—cyano—2—fluorobenzoéte

[0260]

[0261]

Di-tert-butyl dicarbonate (145.4 g, 666.2mmol) was added
to a tert-butyl alcohol (1000 mL)-tetrahydrofuran (500 mL)
solution of 4-cyano-2-fluorobenzoic acid (100.0g, 605.6mmol),
and the mixture was stirred for 3 hours at 60°C. The reaction
mixture was cooled to room temperature, and the insoluble matter
was removed by filtration through Celite. The solvent was
distilled off under reduced pressure. Thus, a crude product
of the title compound was obtained.
[0262]

(Reference Example 42) Tert-butyl
4-amino (hydroxyimino)methyl-2-fluorobenzoate

[0263]



39 i1k ,m,3.31-3.26(1H M), HO
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[0264]

A 50% aqueous solution of hydroxylamine (60 mL, 100 mmol)
was added to an ethanol (100 mL)-tetrahydrofuran (50 mL)
solution of the compound obtained in Reference Example 41 (11.0
g, 66.6 mmol), and the mixture was stirred for 2 hours at 80°C.
The reaction mixture was cooled to room temperature, and then
the solvent was distilled off under reduced pressure. The
resulting residue was washed with water, and was dried under
reduced pressure at 40°C for two days. Thus, the title compound
(150.0 g, yield: 98%) was obtained.
'H-NMR (400MHz, CDCls3) &ppm: 7.89 (1H, t, J=8Hz), 7.44 (2H, dd,
J=8, 2Hz), 7.39 (2H, dd, J=11, 2Hz), 4.90 (2H, s), 1.60 (9H,
s).
[0265]

(Reference Example 43)

N', 4-dihydroxybenzenecarboxyimidamide

[0266]
NH,
O)\\N.OH
HO
[0267]

A 50% aqueous solution of hydroxylamine (13.3 mL, 202
mmol) was added to an ethanol (300 mL) solution of 4~cyanophenol
(20.0 g, 168 mmol) at room temperature, and the mixture was
stirred for 2 hours at 80°C. The reaction mixture was cooled

to room temperature, subsequently the solvent was distilled off



N- O Br

2.45-2.25(2H,m, 1. 75-1 .50(1, br-a), 1. 46(6H
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under reduced pressure, and the resulting residue was washed
with water and ethyl acetate. Thus, the title compound (21.9
g, yield: 86%) was obtained.
'H-NMR (400MHz, DMSO-d¢) Sppm: 9.59 (1H, s), 9.35 (1H, s), 7.47
(2H, d, J=9Hz), 6.73 (2H, d, J=9Hz), 5.63 (2H, s).
[0268]

(Reference Example 44)

4- (5-Isopropyl-1,2,4-oxadiazol-3-yl)phenol

[0269]
N-O
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[0270]

Isobutyric anhydride (16.6 mL, 99.3 mmol) was added to
an N,N-dimethylformamide (150 mL) solution of the compound
obtained in Reference Example 43 (15.0 g, 99.3 mmol) at room
temperature, and the mixture was stirred for 30 minutes at 0°C.
Subsequently, the mixture was heated to 100°C and stirred for
7 hours. The reaction mixture was cooled to room temperature,
subsequently water was added thereto, and the mixture was
subject@dtoextractionZtimééwithethylacetate. The organic
layer thus obtained was washed with a saturated agueous solution
of sodium hydrogen carbonate and with 10% brine, and then was
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the resulting residue was washed
with hexane-ethyl acetate (10:1, v/v). Thus, the title
compound (18.9 g, yield: 93%) was obtained.

lH-NMR (400MHz, CDCls) Sppm: 7.97 (2H, d, J=9Hz), 6.91 (2H, d,



d, J=7Hz), 1. 35(3H, d, J =7Hz), 1. 23(3H,t, 3=7Hz )
MS( FAB. ) mi z: 588[ M+H
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J=9Hz), 5.39 (1H, s), 3.33-3.22 (1H, m), 1.45 (6H, d, J=7Hz).
[0271]
(Reference Example 45)

(2R)-2-[4- (5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylbutyric

acid
[0272]
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[0273]

A 1,4-dioxane (100 mL) solution of the compound obtained
in Reference Example 44 was added to a 60% dioxane (700 mL)
solution of sodium hydride (18.8 g, 0.49 mol) at 0°C, and the
mixture was stirred for 10 minutes at rocm temperature.
Subsequently, a dioxane (100 mL) solution of
(S)=-2-chlorobutyric acid (18.0 g, 147 mmol) was added to the
reaction mixture, and the mixture was stirred for 4 hours at
80°C. The reaction mixture was cooled to 0°C, and then a
saturated agueous solution of ammonium chloride was added
thereto. 2 N hydrochloric acid was added to the mixture until
a pH value of 3 was obtained. The mixture was subjected to
extraction three times with ethyl acetate, and the organic layer
thus obtained was washed with water and saturated brine and then
was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the resulting residue
was washed with hexane-ethyl acetate (1:1, v/v). Thus, the
title compound (30.5 g, yield: 86%) was obtained.

'H-NMR (500MHz, CDCls;) Sppm: 8.00 (2H, d, J=9Hz), 6.98 (2H, d,



]+ 107 40 HOH 1.L NNO NNC) I/ O N 1H NVR(400MHz, CDC13) Opp
m 8. 16( 1H,t, J=8Hz), 7 . 95-7.80(4H ), 7. 03( 2

77

J=9Hz), 4.69 (lH, t, J=6Hz), 3.32-3.24 (1H, m), 2.08-2.05 (2H,
m), 1.45 (eH, d, J=7Hz), 1.13 (3H, t, J=7Hz).
[0274]

(Reference Example 46) Tert-butyl
2-fluoro-4-(5-{ (1R)-1-[4- (5-isopropyl-1,2,4-oxadiazol-3-yl)

phenoxy]propyl}—1,2,4—oxadiazol—3—yl)beﬁédate

[0275]
N-O.
o’"@*“ﬁlw@/L
9_0 \ o)
F N
[0270]

To an N,N-dimethylformamide (500 mL) solution of the
compound obtained in Reference Example 45 (30.6 g, 105 mmol),
l1-hydroxybenzotriazole monohydrate (14.2 mg, 105 mmol) and
N- (3-dimethylaminopropyl)-N'—ethylcarbodiimide (40.3 g, 210
mmol) were added at room temperature, and the mixture was
stirred for 30 minutes at the same temperature. The compound
obtained in Reference Example 42 (26.8 g, 105 mmol) was added
thereto, and the mixture was stirred for 30 minutes and was
further stirred for 4 hours at 100°C. The reaction mixture was
cooled to room temperature, subsequently water was added to the
reaction mixture, and the mixture was subjected to extraction
two times with ethyl acetate. The organic layer thus obtained
was washed with water and 10% brine, and then was dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure, and the resulting residue was purified by

silica gel column chromatography (hexane:ethyl acetate = 95:5



H d, J=8Hz), 6. 82-6.79( 1H m), 3.48(1H t,J=7H z), 4.30-4.17(11-i,br-s),
3.70(2H,s), 2.31-2.10 (3H,m,1.70-1.50(1H b r-s), 1.55(61-1,s), 1. 41-
1.10(6H, m); MS(FAB+)m z:523[MI-H. 41 HOHilk N0 11" 1/ 110N 1H NVR
( 400MHz, CDC13) Opp m 8. 16( 1H, t, J=8Hz) , 78. 95- 7. 80( 4H, m) , 7. 03( 2

H d, J=8Hz), 6. 82-6. 79( 1H m),5. 71(1H, g, J=7H

— 85:15, v/v). Thus, the title compound (45.2 g, yield: 84%)
was obtained. |
'H-NMR (400MHz, CDCl;) &ppm: 8.01 (2H, d, J=9Hz), 7.96 (1H, t,
J=8Hz), 7.89 (1H, dd, J=8, 2Hz), 7.83 (1H, dd, J=11, 1Hz), 7.07
(2H, d, J=9Hz), 5.50 (1H, t, J=6Hz), 3.31-3.20 (1lH, m),
2.36-2.18 (2H, m), 1.61 (9H, s), 1.43 (6H, d, J=7Hz), 1.15 (3H,
t, J=7Hz).
[0277]

(Reference Example 47)
2-Fluoro-4-(5~-{ (1R)~-1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)

phenoxy]propyl}-1,2,4-oxadiazol-3-yl)benzoic acid

[0278]
N-O
.- |

o E::rJ‘N»_*(

)‘f;:>p_<N\ o}
HO \_0

E N

[0279]

Trifluorocacetic acid (300 mL) was added to a
dichloromethane (100 mL) solution of the compound obtained in
Reference Example 46 (45.2 g, 89.4 mmol), and the mixture was
stirred for 2 hours at room temperature. The reaction mixture
was concentrated under reduced pressure, and was azeotropically
boiled with toluene (100 mL) for two times. Thus, the title
compound (33.1 g, yield: 82%) was obtained.

'H-NMR (400MHz, CDCl;3) &ppm: 8.13 (1H, t, J=8Hz), 8.01 (2H, d,
J=9Hz), 7.96 (1H, d, J=8Hz), 7.90 (1H, d, J=11Hz), 7.07 (2H,
d, J=9Hz), 5.51 (1H, t, J=7Hz), 3.28-3.23 (l1H, m), 2.34-2.20

(2H, m), 1.43 (6H, d, J=7Hz), 1.15 (3H, t, J=7Hz).



z),4.30-4.17(1H, br-s), 3.70(2H,s), 1.89(3H, d,J=7Hz), 1.70-1.50(1H,
br-s),1.55-1.52(12H, m). 42 411 NC N I/ N 1110

1H NMVR( 400MHz, CDC13) Opp m 8. 22(1H, t, J=8Hz), 8 . 07-7.99(3H, ), 7. 86( 1
H, dd, J=12Hz, 1Hz), 7. 12 - 6. 94(3H, m), 5. 5301H, t,J=7Hz), 4. 47- 4. 39( 1H
m, 3.58-3.46(2H m, 3 -

[0280]
(Example 1)

4-[2-Fluoro-4-(5-{1-{4-(5-isopropyl-1,2,4-oxadiazol-3-yl)ph

enoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]morpholine

[0281]
N-O
o
N
0]
»*Q%\NY(O
() NO
F
[0282]

To amethylene chloride (1.60 mL) solution of the compound
obtained in Reference Example 8 (70.0 mg, 0.155 mmol),
l-hydroxybenzotriazole monohydrate (28.4 mg, 0.186 mmol) and
N- (3-dimethylaminopropyl)-N'-ethylcarbodiimide (35.6 mg,
0.186 mmol) were added at room temperature, and the mixture was
stirred for 15 minutes. Morpholine (16.2 puL, 0.186 mmol) was
added thereto, and the mixture was stirred for another one hour.
A saturated agueous solution of sodium hydrogen carbonate was
added to the reaction mixture, and the mixture was subjected
to extraction two times with methylene chloride. The extract
was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the resulting residue
was purified by silica gel column chromatography {(hexane:ethyl
acetate = 1:1, v/v). Thus, the title compound (80 mg, yield:
100%) was obtained.

'H-NMR (400MHz, CDCl;) Sppm: 8.04-7.85 (4H, m), 7.58-7.52 (1H,

m), 7.11-7.07 (2H, m), 5.53 (1lH, m), 3.90-3.63 (6H, m),



.43(3H,sir3.32(1H m ,2.37-2.22(2H ), 1.46 (6H,d, J=7Hz), 1. 33(3H
,d, 8Hz), 1.17(3Ht,J =7Hz). 43 HCl o 1 4 FN-O - NO 401/ N. ..

( 400MHz, DVBO-dO 8 ppm 8. 10(1H, s), 7. 95-7 . 65(5H, m), 7. 23( 2H, d,

3=8Hz), 5. 99( 1H, t, J=7 Hz), 4. 40(2H,s), 3.882( 2E, s), 3.29-3.27(3H, m

3.42-3.23 (3H, m), 2.38-2.22 (2H, m), 1.46 (6H, d, J=T7Hz), 1.

(3H, t, J=7Hz); MS(FABR") m/z: 522 [M+H]*.
[0283]

(Example 2)

" H NWVR

17

N-[ (1S)-2~-hydroxy-1-methylethyl]-4-(5-{1-[4-(5-isopropyl-1,

2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)-2-

methylbenzamide

[0284]
N-Q
l H
N

o)
HO—/—H N-O
[0285]

The synthesis was carried out in the same manner as in

Example 1, except that the compound obtained in Reference

Example 13 (101 mg, 0.225 mmol) was used in place of

2-fluoro-4-(5-{1-{4-(5~isopropyl-1,2,4-oxadiazol~3~yl)pheno

xylpropyl}-1,2,4-oxadiazol~3~yl)benzoic acid, and

(S)-(+)-2-amino-1l-propanol (26 uL, 0.338 mmol) was used in

place of morpholine. Thus, the title compound (17 mg, yield:

15%) was obtained.

'H-NMR (400MHz, CDC1l;) Sppm: 8.04-7.92 (4H, m), 7.49

J=7Hz), 7.10 (2H, d, J=8Hz), 6.10-6.00 (1H, br-s), 5.52

(1H, d,

(1H,

t, J=7Hz), 4.37-4.25 (1H, m), 3.87-3.64 (2H, m), 3.31-3.25 (1H,

m), 2.53 (34, s), 2.38-2.20 (2H, m), 1.70-1.50 (1H, br-s), 1.4¢6

(6H, d, J=7Hz), 1.32 (3H, d, J=7Hz), 1.17 (3H, t, J=7Hz);

(ESI) m/z: 507 [M+H]".

[0286]

MS



,2.60(3E,s),2.20-2.10 (2H m, 1.35(6H,s),1 .04(3Ht,J=7THz). 44  HC
1 0il N-O 41111 1H NVR(400MHz, DVSO-d) O ppm 8. 40- 8. 30( 2H, br - s)
,7.98(1H,s), 7. 91(2H, d, 3=8Hz), 7.90-7.84(2H ,m), 7. 47(1H, d, J=8Hz)
,7.27(2H,d, J=8Hz), 6. 02(1H,trJ=7Hz), 4847( 2H,s), 3.89(2H,s), 3. 3
5-3.30(1H, m, 2.30(31-1, s),2.25-2.21(2H, m, 1 .37-1.36(12H ), 1. 10-1

(Example 3)
2-Fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno

xylpropyl}-1,2,4-oxadiazol-3-yl)-N-(2-methoxyethyl)benzamid

e
[0287]
N’O
| />~<
N
’"Q-@k
N—O
[0288]

The synthesis was carried out in the same manner as in
Example 1, except that 2-methoxyethylamine (16.0 pL, 0.186
mmol) was used in place of morpholine. Thus, the title compound
(78 mg, yield: 100%) was obtained.

'H-NMR (400MHz, CDCls) dppm: 8.23 (1H, t, J=8Hz), 8.05-7.86 (4H,
m), 7.13-7.08 (3H, m), 5.53 (1H, d, J=7Hz), 3.78-3.59 (4H, m),
3.44 (3H, s), 3.32-3.23 (1H, m), 2.38-2.22 (2H, m), 1.46 (6H,
d, J=7Hz), 1.18 (3H, t, J=7Hz); MS(FAB") m/z: 510 [M+H]".
[0289]

(Example 4)
2-Fluoro-N- (2-hydroxyethyl)-4-(5-{1-[4- (5-isopropyl-1,2,4-o0

xadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzamid

va*

Ho_Jf— N’0

e

[0290]

H2N O



.06(3H, m.M5(FAB-)m z :578[ MtH]. [0373] [Table 3] Exanple Structural
formula NWR data 45 HC I-1,N,..)(0?71 0 4 FNON . N

82

[0291]

The synthesis was carried out in the same manner as in
Example 1, except that ethanolamine (11.1 pL, 0.186 mmol) was
used in place of morpholine. Thus, the title compound (71 mg,
yield: 93%) was obtained.

'H-NMR (400MHz, CDCls) dppm: 8.24 (1H, t, J=8Hz), 8.05-7.88 (4H,
m), 7.12-7.08 (3H, m), 5.53 (1H, d, J=7Hz), 3.93-3.68 (4H, m),
3.31-3.25 (1H, m), 2.36-2.24 (3H, m), 1.46 (6H, d, J=7Hz), 1.17
(3H, t, J=7Hz); MS(FAB') m/z: 496 [M+H]".

[0292]

(Example 5)
2-Fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno

xylpropyl}-1,2,4-oxadiazol-3-yl)benzamide

[0293]
N-O
l ,>~<
[::]/J\N
Q
H,N \-0
F
[0294]

1,1'-Carbonyldiimidazole (20.2 mg, 0.124 mmol) was added
to a tetrahydrofuran (0.50mL) solution of the compound obtained
in Reference Example 8 (37.5 mg, 0.0829 mmol) at room
temperature, and the mixture was stirred for 30 minutes at the
same temperature. Subsequently, a 28 w/w$% agueous ammonia
solution (0.50 mL, excess amount) was added thereto, and the
mixture was further stirred for 10 minutes at the same
temperature. Water was added to the reaction mixture, and the

mixturewassubjectedtoextractiontwotimeswithethylacetate.



' H NMVR( 400MHz, DM SO- d6) Oppm 8. 30- 8. 20(2H, br-s), 7.92-7.81(5H m
,7.62-7.56(1H, m,7.22-7.19(2H ,m,5.98(1H t, J=7Hz), 4.40-4.1

8(2H, m,3.78-3 .73(4H m,3.48 -3.42(1H m, 3. 01(1.5H,s),2.8 7(1.5H s),2.20
-2.14(2H, m, 1. 33(6H, d, J=7Hz) ,1.02(383i,t,J=7 Hz). 46 H.C 0 0111

The organic layer thus obtained was washed with saturatedbrine,
and then was dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure, and the resulting
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 3:1 — 1:2, v/v). Thus, the title
compound (37 mg, yield: 100%) was obtained.
'H~NMR (400MHz, CDCls) dppm: 8.27 (1H, t, J=8Hz), 8.07-7.88 (4H,
m), 7.11-7.06 (2H, m), 6.76-6.70 (1H, m), 5.97-5.90 (1H, m),
5.54 (1H} d, J=7Hz), 3.31-3.25 (1H, m), 2.38-2.20 (2H, m), 1.4¢6
(6H, d, J=7Hz), 1.17 :(3H, t, J=THz); MS(FAB*) m/z: 452 [M+H]".
[0295]

(Example 6)
2-Fluoro-N-[(1S)-2-hydroxy-1l-methylethyl]-4-(5-{1-[4-(5-1is0
propyl-1,2,4-oxadiazol-3~-yl)phenoxylpropyl}-1,2,4-oxadiazol

~-3-yl)benzamide

N-O
HO H E

[0296]

\\\‘“‘

[0297]

The synthesis was carried out in the same manner as in
Example 1, except that (S)-(-)-2-amino-l-propanol (16.0 uL,
0.273 mmol) was used in place of morpholine. Thus, the title
compound (82 mg, yield: 88%) was obtained.

!4-NMR (400MHz, DMSO-dg¢) dppm: 8.20-7.72 (5H, m), 7.75-7.72 (2H,
m), 5.97 (1H, t, J=7Hz), 4.74 (1lH, t, J=7Hz), 3.98-3.92 (1H,

m), 3.45-3.20 (4H, m), 2.20-2.15 (2H, m), 1.33 (6H, d, J=T7Hz),



FNNOGIt -0 N 1H NVR(400MHz, DM SO-dO 8ppm 8. 49- 8.22(3H,m), 7.9
2-7.73(5H, M, 7 .22-7.19(2H, m), 5.98(1H t,J=7H z), 4. 27- 4. 10( 4H
,m,3.79(2H,s) ,2.60(31-i,s),2. 20-2.14(2H m, 1.16(31-1,d,J=7H
z),1.04(31-1,t,J =7Hz). 47 H.C 84

1.10 (3H, d, J=7Hz), 1.02 (3K, t, J=7Hz); MS (FAB') m/z: 510
[M+H]".
[0298]

(Example 7)
2-Fluoro-N-[ (1R) -2-hydroxy-l-methylethyl]-4-(5-{1~[4-(5-is0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol

-3-yl)benzamide

[0299]
N-O
| />~<
[::T’LN
0
Jesatee
N -0
HO H . N
[0300]

The synthesis was carried out in the same manner as in
Example 1, except that (R)-(-)-2-amino-l-propanol (23.0 uL,
0.290 mmol) was used in place of morpholine. Thus, the title
compound (85 mg, yield: 86%) was obtained.

'H-NMR (400MHz, DMSO-dg) dppm: 8.18 (1H, d, J=8Hz), 7.93 (2H,
d, J=9Hz), 7.87-7.73 (2H, m), 7.22 (2H, d, J=9Hz), 5.99 (1lH,
t, J=7Hz), 4.75 (1H, t, J=6Hz), 4.03-3.90 (1H, m), 3.48-3.38
(l1H, m), 3.37-3.20 (3H, m), 2.22-2.15 (2H, m), 1.34 (6H, d,
J=7Hz), 1.11 (3H, d, J=7Hz), 1.02 (3H, t, J=THz); MS (FAB") m/z:
510 [M+H]".

[0301]

(Example 8)

2-Fluoro-N-(2-hydroxy-1,1-dimethylethyl) -4~ (5-{1-[4-(5-isop
ropyl-1,2,4-oxadiazol-3-yl)phenoxy]lpropyl}-1,2,4-oxadiazol-

3-yl)benzamide



0 01111 F NO ill 1H NVR(400MHz, DM SO do 8ppm 8. 50-
m,7.2 2-7.19(2H, m), 3 .98(1H t,J=7THz ), 4. 27-4.10(4H, n), 3. 79(2H, s),
s),2.2 0-2.14(2H,m,1 .16(3H,d, I=7Hz ), 01(3Ht,J: 7Hz) . 48
85
[0302]
N—O
~
O* ”
N\
HO N N’O
[0303]

The synthesis was carried out in the same manner as in

Example 1, except that 2-amino-2-methyl-l-propanol (29.5 uL,
0.332 mmol) was used in place of morpholine. Thus, the title
compound (82 mg, yield: 72%) was obtained.
'H-NMR (400MHz, DMSO-dg)dppm: 7.95-7.70 (7H, m), 7.25-7.20 (2H,
m), 5.97 (1H, t, J=7Hz), 4.88 (1lH, t, J=6Hz), 3.60-3.42 (2H,
m), 3.33-3.25 (1H, m), 2.20-2.13 (1H, m), 1.32 (3H, d, J=7Hz),
1.28 (6H, s), 1.03 (6H, d, J=7Hz); MS (FAB') m/z: 524 [M+H]'
[0304]

(Example 9)
2-Fluoro-N-[(1S)-1- (hydroxymethyl)propyl]-4-(5-{1-[4-(5-1s0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol

-3-yl)benzamide

[0305]
S Y(@_&J\

Ho\/"N \-0

[0306]

The synthesis was carried out in the same manner as in
Example 1, except that (S)-2-aminobutan-1-ol (42.0 pL, 0.444
mmol) was used in place of morpholine. Thus, the title compound

(147 mg, yield: 63%) was obtained.



LMHO O 011 FNO NON 1H NVR(400MHz, DM SO dO 5ppm 8. 55-
8.43(3H,m,7.9 2-7.71 -(4H, m), 7 .20(2H,d, J=8Hz ), 5.97(1H t,J= 109

86

'H-NMR (400MHz, DMSO-dg) Sppm: 8.10 (1H, d, J=8Hz), 7.95-7.70
(5H, m), 7.24-7.19 (2H, m), 5.97 (1lH, t, J=6Hz), 4.69 (1H, ¢t,
J=6Hz), 3.85-3.75 (1H, m), 3.47-3.22 (3H, m), 2.20-2.13 (Z2H,
m), 1.69-1.54 (1H, m), 1.41-1.32 (7H, m), 1.42 (3H, t, J=7Hz),
1.09 (3H, t, J=7Hz); MS(FAB") m/z:524 [M+H]".

[0307]

(Example 10)

2-Fluoro-N-[ (1R) -1- (hydroxymethyl)propyl]-4-(5-{1-[4-(5-iso0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol

-3-yl)benzamide

[0308]
N-O
l ,>-<

N
0 |: |
—N -0
HO H o N
(0309]

The synthesis was carried out in the same manner as in
Example 1, except that (R)-2-aminobutan-1-ol (16.0 pL, 0.186
mmol) was used in place of morpholine. Thus, the title compound
(297 mg, yield: 86%) was obtained.

'H-NMR (400MHz, CDCls) Sppm: 8.23 (1H, t, J=8Hz), 8.05-7.87 (4H,
m), 7.13-6.85 (3H, m), 5.53 (1H, d, J=7Hz), 4.21-4.13 (1H, m),
3.86 (1H, dd, J=11Hz, 4Hz), 3.76 (1H, dd, J=11Hz, 7Hz),
3.31-3.25 (1H, m), 2.38-2.22 (2H, m), 1.80-1.48 (3H, m), 1.46
(6H, d, J=7Hzf, 1.17 (3H, t, J=7Hz), 1.07 (3H, t, J=7Hz);
MS (FAB") m/z:524 [M+H]".

[0310]

(Example 11)



7Hz), 4.26-4.11( 3H, M, 3.78-3.76 (2H, M, 2. 82(2H , d, J=7Hz) , 2. 17
-2.08(3H,m, 1. 19-0.92(12H . 1H NVR( 400MHz, DM SO d6) 5ppm 8. 57

87

2-Fluoro-N- (3-hydroxypropyl)—-4-(5-{1-[4-(5-isopropyl-1,2,4-

oxadiazol-3-yl)phenoxy]lpropyl}-1,2,4-oxadiazol-3~yl)benzami

de
[0311]
N-O
| ,>~<
o N
*‘Qﬂ@ -
N -0
H N
HO
[0312]

The synthesis was carried out in the same manner as in

Example 1, except that 3-amino-l-propanol (50 puL, 0.663 mmol)
was used in place of morpholine. Thus, the title compound (210
mg, yield: 93%) was obtained.
‘H-NMR (400MHz, CDCl3) Oppm: 8.17 (1H, t, J=8Hz), 8.01-7.78 (4H,
m), 7.24-7.00 (3H, m), 5.47 (1H, t, J=7Hz), 3.78-3.63 (4H, m),
3.25-3.18 (1H, m), 2.35-2.15 (2H, m), 1.84-1.75 (2H, m), 1.41
(64, d, J=7Hz), 1.12 (3H, t, J=7Hz); MS (ESI) m/z: 511 [M+H]".
[0313]

(Example 12)
(2R)-2~{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}l-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop

yl glycinate hydrochloride

N-O
l />—-<
N
Sy -
cl ‘)>_N W ©
o~ H .

N (0]

[0314]

H
H



-8.43(31-1,m, 7. 92-7.71(4H,m, ,C NO 7.20(2H,d, J=8H 49 0 4 N 011tN
=7Hz) , 4. 26-4. 11

88

[0315]

A 4 M aqueous hydrochloric acid solution (1.00 mL) was
added to an ethyl acetate (1.00 mL) solution of the compound
obtained in Reference Example 14 (90.6 mg, 0.136 mmol), and the
mixture was stirred for 4 hours at room temperature. The
solvent was distilled off from the reaction mixture under
redﬁéedpressure,andtheresiduewaswashedwithdiethylether.
Thus, the title compound (52 mg, Yield: 64%) was obtained.
lH-NMR (400MHz, DMSO-dg) dppm: 8.49 (1H, d, J=8Hz), 8.36-8.23
(2H, m), 7.95-7.71 (4H, m), 7.25-7.18 (2H, m), 5.98 (1H, t,
J=7Hz), 4.33-4.07 (3H, m), 3.79 (2H, s), 3.84-3.87 (3H, m),
2.20-2.14 (2H, m), 1.33 (6H, d, J=7Hz), 1.17 (3H, d, J=7Hz),
1.03 (3H, d, J=7Hz); MS (FAB") m/z: 567 [M+H]".

[0316]

(Example 13)
(28)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4~-oxadiazol-3
-yl)phenoxy]lpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop

yl glycinate hydrochloride

o oy
adave:
\ o
F

H’iL_<?_Jr‘H [\

HN O

[0317]

\\\‘“

[0318]
The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference

Example 15 (123 mg, 0.184 mmol) was used in place of



F (3Hm,3.78-3.7 6(2H m, 2.82(2 Hd, J=7THz),2. 1 7-2.08(3H M, 1
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(2R)-2-{[2-fluoro-4-(5-{1-[4~(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop
vyl N-(tert-butoxycarbonyl)glycinate. Thus, the title
compound (63 mg, yield: 57%) was obtained.
'H-NMR (400MHz, DMSO-d¢) Sppm: 8.49 (1H, d, J=8Hz), 8.46-8.23
(2H, m), 7.99-7.71 (4H, m), 7.30-7.25 (2H, m), 6.04 (1H, t,
J=7Hz), 4.37-4.16 (3H, m), 3.89 (2H, s), 3.84-3.87 (3H, m),
2.20-2.14 (2H, s), 1.39 (6H, d, J=7Hz), 1.24 (3H, d, J=7Hz),
1.09 (3H, d, J=7Hz); MS(FAB') m/z: 567 [M+H]".
[0319]

(Example 14)
(2R)-2-{[2-fluoro-4-(5-{1-{4- (5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxy]lpropyl}-1,2,4-oxadiazol~3-yl)benzoyl]lamino}buty

1 glycinate hydrochloride

[0320]
N-O.
I ,>—<

o N
NQ’IO
.Cl ;j > Q
H c;:>L-H N-O
F
H,N o]
[0321]

The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference
Example 16 (358 mg, 0.523 mmol) was used in place of
(2R)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxy]propyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop
vyl N-(tert-butoxycarbonyl)glycinate. Thus, the title

compound (308 mg, yield: 95%) was obtained.



.19-0.92(12H, m 1H NVR(400MHz, CD C13) oppm 8. 60- 8.
58(2H, br-s), 7.

90

'H-NMR (400MHz, DMSO-dg)d ppm: 8.63-8.33 (3H, m), 8.02-7.75 (5H,
m), 7.32-7.24 (2H, m), 6.04 (1H, t, J=7Hz), 4.37-4.09 (3H, m),
3.83 (2H, s), 2.26-2.21 (2H, m), 1.75-1.49 (2H, m), 1.34 (6H,
d, J=7Hz), 1.36-1.25 (l1H, m), 1.13-0.83 (7H, m); MS(FAB")
m/z:581 [M+H]".
[0322]

(Example 15)
(28)-2-{[2-fluoro—-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}buty

1 glycinate hydrochloride

[0323]
.Ci
H
o LS ”\Y(o—C%@kY4
\
O\/\H N—O N—O
(o) F
[0324]

The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference
Example 17 (274 mg, 0.403 mmol) was used in place of
(2R)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3~-yl)benzoyl]amino}prop
yl N-(tert-butoxycarbonyl)glycinate. Thus, the title
compound (49 mg, yield: 20%) was obtained.

'H-NMR (400MHz, DMSO-dg¢) dppm: 8.39-8.22 (3H, m), 8.02-7.75 (4H,
m), 7.29-7.27 (2H, m), 6.03 (1H, t, J=7Hz), 4.37-4.17 (3H, m),
3.85 (2H, s), 2.28-2.19 (2H, m), 1.75-1.55 (2H, m), 1.39 (6H,
d, J=7Hz), 1.09 (3H, t, J=7Hz), 0.97 (3H, t, J=7Hz); MS(ESI)

m/z:581 [M+H]".



98- 7. 65(5H, ), 7.24(2H, d, J=8H z),6.76-6.71(1H -0 NO H
m,5.46(1H, t,
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[0325]

(Example 16)
2-{[2-Fluoro-4-(5-{1-[4-(5-iscpropyl-1,2,4-oxadiazol-3-yl)p
henoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}-2-methyl

propyl glycinate hydrochloride

[0326]
N—O
l H

N
o
o }N%%Q
N—O
0 H ¢
H,N (o]
[0327]

The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference
Example 18 (169 mg, 0.523 mmol) was used in place of
(2R)-2-{ [2-fluoro-4-(5-{1-[4~(5~-isopropyl-1,2,4~-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop
yl N-(zert-butoxycarbonyl)glycinate. Thus, the title
compound (129 mg, yield: 84%) was obtained.

'H-NMR (400MHz, DMSO-d¢) dppm: 8.52-8.34 (3H, m), 8.20 (1H, s),
8.01-7.72 (5H, m), 7.30-7.26 (2H, m), 6.04 (1H, t, J=7Hz), 4.40
(2H, s), 3.87 (2H, s), 2.26-2.20 (2H, m), 1.41 (6H, s), 1.38
(6H, d, J=7Hz), 1.38-1.36 (1lH, br-s), 1.09 (3H, t, J=7Hz);
MS (FAB') m/z: 581 [M+H]".

[0328]

(Example 17)

(2R)-2-{ [2-fluoro-4-(5-{1-[4-{5-isopropyl-1,2, 4-oxadiazol-3

-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}-2-m



50 H21?1 M, N J=7Hz),4.46(2H R\ ,2.78(21-1,d, J=7
Hz), 2. 28-2. 04(5

e 92

ethylpropyl glycolate

[0329]
N-CQ
l />~<
N
o)
»‘Qﬁ"\ﬁld S
N -0
o) H E N _
HO o)
[0330]

To a tetrahydrofuran (5.00 mL) solution of the compound
obtained in Reference Example 22 (300 mg, 0.505 mmol),
triphenylphosphine (58.3 mg, 0.224 mmol), dimedone (46.0 mg,
0.329 mmol) and tetrakistriphenylphosphinepalladium (58.4 mg,
0.0505 mmol) were added, and the mixture was stirred for 4 hours
at room temperature. The solvent was distilled off from the
reaction mixture under reduced pressure, and the resulting
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 9:1 — 1:1, v/v). Thus, the title
compound (252 mg, yield: 77%j.was obtained.

'H-NMR (400MHz, DMSO-dg) Oppm: 8.49 (1H, d, J=8Hz), 8.00-7.75
(5H, m), 7.25-7.18 (2H, m), 6.04 (1H, t, J=7Hz), 5.35 (1lH, t,
J=7Hz), 4.32-4.04 (6H, m), 2.26-2.22 (2H, m), 1.40 (eH, d,
J=7Bz), 1.19 (3H, d, J=7Hz), 1.09 (3K, t, J=7THz); MS (FAB') m/z:
568 [M+H]".

[0331]

(Example 18)
2-Fluoro-N-[ (1S)-2-hydroxy-l-methylethyl]-4-(2-{1-[4-(5-is0
propyl-1,2,4-oxadiazol-3-yl)phenoxy]lpropyl}-1,3-oxazol-4-yl

ybenzamide



Hn, 1. 42(61-1,s ), 1.13(3H,t, J= 7Hz), 1. 01( 6E, d L J=THz) .
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[0332]
N-Q
| /)~<
N
o)
N \_0
HO H o
[0333]

The synthesis was carried out in the same manner as in
Example 1, except that the compound obtained in Reference
Example 27 (70.0 mg, 0.155 mmol) was used in place of
2-fluoro-4-(5-{1-[4-(5-isopropyl~1,2,4-oxadiazol-3-yl)pheno
xylpropyl}l-1,2,4-oxadiazol-3-yl)benzoic acid, and

(R)-2-amino-l-propanol (14.4 pL, 0.186 mmol) was used in place

o

of morpholine. Thus, the title compound (56 mg, yield: 72%)
was obtained.

'H-NMR (400MHz, CDCls) éppm: 8.14 (1H, t, J=8Hz), 8.03-7.99 (3H,
m), 7.60-7.56 (2H, m), 7.15-7.10 (2H, m), 6.96-6.85 (1H, m),
5.37 (1H, t, J=7Hz), 4.40-4.32 (1H, m), 3.83 (1H, dd, J=11Hz,
4Hz), 3.70 (1H, dd, J=11Hz, 6Hz}, 3.30-3.25 (1H, m), 2.33-2.16
(3H, m), 1.46 (6H, d, J=7Hz), 1.34 (3H, d, J=7Hz), 1.12 (3H,
t, J=7Hz) MS(FAB") m/z: 509 [M+H]".

[0334]

(Example 19)
(28)-2-{[2-fluoro-4-(2-{1-[4-(5-isopropyl-1,2,4-oxadiazocl-3
-yl)phenoxylpropyl}-1,3-oxazol-4-yl)benzoyl]amino}propyl
glycinate hydrochloride

[0335]



1H NVR(400MHz, CD3 QD) oppm 7. 97- 7. 73(7H, m, 7. 14- 7. 12(3H, m,5.7
,Cl e
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[0336]

The synthesis was carried out in the same manner as in

Example 12, except that the compound obtained in Reference
Example 28 (123 mg, 0.184 mmol) was used in place of
(2R)-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}prop
yl N-(tert-butoxycarbonyl)glycinate. Thus, the title
compound (19 mg, yield: 85%) was obtained.
!H-NMR (400MHz, CDCls) dppm: 8.73-8.57 (2H, br-s), 8.00-7.88
(4H, m), 7.46-7.02 (5H, m), 5.32 (1H, t, J=7Hz), 4.47-4.05 (4H,
m), 3.30-3.19 (1H, m), 2.33-2.09 (5H, m), 1.43 (6H, d, J=7Hz),
1.31-1.25 (2H, m), 1.07 (3H, t, J=7Hz); MS(FAB") m/z: 566 [M+H]".
[0337]

(Example 20)
4-(5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,
2,4-oxadiazol-3-yl)-2-fluoro-N-[(1S)-2-hydroxy-l-methylethy

l]lbenzamide

[0338]
N-O.
, />§\
0 N
v e
N
N-O
wo—/ H ¢

[0339]



-0 6(1H,t,J=7Hz), H 4.56(1H,d, J=7H 51 H2N 41N * Zz), 4.21-4.17(3H
, 2:25- 1. 90( 4H,
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The synthesis was carried out in the same manner as in
Example 6, except that the compound obtained in Reference
Example 32 (300 mg, 0.684 mmol) was used in place of
2-fluoro-4-(5-{1-[{4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyl}l-1,2,4-oxadiazol-3-yl)benzoic acid. Thus, the
title compound (280 mg, yield: 83%) was obtained.

'H-NMR (400MHz, CDCls) S8ppm: 8.18 (1H, t, J=8Hz), 8.00-7.82 (4H,
m), 7.08-6.86 (3H, m), 5.49 (1H, t, J=7Hz), 4.38-4.27 (1H, m),
3.83-3.62 (2H, m), 2.93 (2H, g, J=T7THz), 2.48-2.40 (1lH, br-s),
2.33-2.15 (2H, m), 1.41 (3H, t, J=7Hz), 1.30 (3H, d, J=T7Hz),
0.86 (3H, t, J=7Hz); MS (ESI) m/z: 497 [M+H]".

[0340]

(Example 21)
4-(5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,
2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1R) -2-hydroxy-l-methylethy
llbenzamide

[0341]

}°%Qod N

-0
Ho—/ H N

[0342]

il

The synthesis was carried out in the same manner as in
Example 7, except that the compound obtained in Reference
Example 32 (300 mg, 0.684 mmol) was used in place of
2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyl}-1,2,4-oxadiazol-3-yl)benzoic acid. Thus, the

title compound (183 mg, yield: 54%) was obtained.



m, 1. 08(6H,d,J =7Hz), 1. 07( 6H, d, 3=7Hz), 1. 10( 3H,t,J=7Hz). 110
[0374] [Table 4] Exanple
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'H-NMR (400MHz, CDCl3) Sppm: 8.18 (1H, t, J=8Hz), 8.02-7.81 (4H,
m), 7.08-6.86 (3H, m), 5.49 (1H, t, J=7Hz), 4.39-4.26 (1H, m),
3.79 (1H, dd, J=11Hz, 4Hz), 3.66 (1lH, dd, J=11Hz, 7Hz), 2.93
(2H, g, J=7Hz), 2.34-2.20 (2H, m), 1.61 (1H, br-s), 1.41 (3H,
t, J=7Hz), 1.30 (3H, d, J=7Hz), 1.13 (3H, t, J=7Hz); MS (ESI)
m/z: 497 [M+H]".

[0343]

(Example 22)

4-(5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,

2,4-oxadiazol-3-yl)-2-fluoro-N-(2-hydroxy-1,1-dimethylethyl

)benzamide
[0344]
N-Q
N 4
N
0]
N ;:j (
-0
HO H F N
[0345]

The synthesis was carried out in the same manner as in
Example 8, except that the compound obtained in Reference
Example 32 (400 mg, 0.912 mmol) was used in place of
2-fluoro~-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyl}-1,2,4-oxadiazol~-3-yl)benzoic acid. Thus, the
title compound (355 mg, yield: 76%) was obtained.
14-NMR (400MHz, CDCls) dppm: 8.13 (1H, t, J=7Hz), 8.01-7.80 (4H,
m), 7.08-6.83 (3H, m), 5.49 (1H, t, J=7Hz), 4.39-4.26 (1lH,
br-s), 3.70 (2H, s), 2.93 (2H, g, J=7Hz), 2.36-2.15 (2H, m),
1.43-1.37 (9H, m), 1.13 (3K, t, J=7Hz); MS (ESI) m/z: 511 [M+H]".

[0346]



Structural fornula NVWVR data 52 ,Cl HH2N NF IIIDNO olit -0 N
1H NVR(400MHz, DMSO- d6) 8ppm 8.50-8.35(4H, m, 7.92-7.71(5H m,7.24
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(Example 23)
4-(5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,

' 2,4-oxadiazol-3-yl)-2-fluoro—N- (2-hydroxyethyl)benzamide

[0347]
N-©Q
] />~\
N
o |
%Q S
N N\
no—" H . N-O
[0348]

The synthesis was carried out in the same manner as in
Example 4, except that the compound obtained in Reference
Example 32 (200 mg, 0.456 mmol) was used in place of
2~fluoro-4-(5-{1-[4~(5-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyll-1,2,4-oxadiazol-3-yl)benzoic acid. Thus, the
title compound (157 mg, yield: 72%) was obtained.
'H-NMR (400MHz, CDCls) Sppm: 8.20 (1H, t, J=8Hz), 8.00-7.83 (4H,
m), 7.24-6.98 (3H, m), 5.49 (1H, d, J=7Hz), 3.89-3.63 (4H, m),
2.93 (2H, g, J=7Hz), 2.35-2.15 (2H, m), 1.60-1.52 (1H, br-s),
1.41 (3H, t, J=7Hz), 1.12 (3H, t, J=7Hz); MS (ESI) m/z: 482
[M+H] ™.
[0349]

(Example 24)

(28)-2-{[4-(5-{1-[4-(5-ethyl-1

2,4-oxadiazol-3-yl)phenoxylp
ropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]lamino}propyl
glycinate hydrochloride

[G350]



(2H, d, J=8Hz),5.97(1 H t,J=7Hz), 4.26-4.11 (3H ), 3. 78(2H, s),
2.97(2H, q, J=7Hz), 2.1 7-2.08(2H, m, 1.66-1.4 O(2H ), 1. 30(3H, t
J=7Hz), 1. 04(3H,t,J=7 Hz),0.91(3H,t, J=7Hz) : MB(FAS+)m z: 568 MtH Y-. 53 , Cl
Hpl o F 4 WO 98

N

-

0
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H‘ O_/—N

N-O
F

The synthesis was carried out in the same manner as in

Example 12, except that the compound obtained in Reference
Example 33 (360 mg, 0.552 mmol) was used in place of
(2R) -2-{ [2-fluoro-4-(5-{1-[4—- (5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop
yl N-(tert-butoxycarbonyl)glycinate. Thus, the title
compound (244 mg, yield: 75%) was obtained.
'H-NMR (400MHz, DMSO-d¢) Sppm: 8.54 (1H, d, J=8Hz), 8.46-8.23
(2H, m), 7.99-7.71 (5K, m), 7.36-7.25 (2H, m), 5.99 (1lH, t,
J=7Hz), 4.37-4.08 (3H, m), 3.78 (2H, s), 3.43-3.34 (1H, m), 2.92
(2, q, J=7Hz), 2.24-2.14 (2H, m), 1.30 (3H, t, J=7Hz), 1.19
(3H, d, J=7Hz), 1.04 (3H, t, J=7Hz); MS (ESI) m/z: 554 [M+H]".
[0352]

(Example 25)
(2R)=2-{[4-(5-{1-[4-(5-ethyl-1,2,4-0oxadiazol~-3-yl)phenoxylp
ropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}propyl

glycinate hydrochloride

H



010 -0 1H NVR(400MHz, CD300) 8pp m 7. 98- 7. 75(5H, M), 7. 16-7.14(2H,m), 5. 78(1
H t,J=7Hz), 4, 58(1H, q, J=7Hz), 4.25-4.14(21-1 , ), 3.84-3.83(2H ),
3.29(4H, m, 2. 95(2H, q,J=7Hz),2.28-2.21(2 H ), 1.99-1.91(1H m
,1.39(3H,t,J=7Hz),1 .15-1.00(9H m). 549, Cl H--.1 H2Nr)(0j.11 0 0 F 011

N-O
o \;:1\ [::]/’LN>—_\
) ;::> Ny

ACl _J>_u i N’O o

H

o)
HN O
[0354]

The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference
Example 34 (210 mg, 0.322 mmol) was used in place of
(2R)-2-{[2-fluoro~4~(5~-{1-[4-(5-isopropyl-1, 2, 4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyllamino}prop
yl N—(tert—butoﬁycarbonyl)glycinate. Thus, the title
compound (170 mg, yield: 90%) was obtained.

'H~-NMR (400MHz, DMSO-d¢) Sppm: 8.54 (1H, d, J=8Hz), 8.46-8.23
(3H, m), 7.95-7.74 (5H, m), 7.27-7.19 (2H, m), 6.00 (1H, t,
J=7Hz), 4.37-4.08 (3H, m), 3.78 (2H, s), 2.97 (2H, g, J=7Hz),
2.24-2.14 (2H, m), 1.30 (3H, t, J=7Hz), 1.19 (3H, d, J=7Hz),
1.04 (3H, t, J=7Hz); MS (ESI) m/z: 554 [M+H]".

[0355]

(Example 26)
2-{[4-(5-{1-[4-(5-Ethyl-1,2,4-oxadiazol-3-yl)phenoxy]propyl
}-1,2,4-oxadiazol-3~-yl)-2-fluorobenzoyllamino}-2-methylprop
vl glycinate hydrochloride

[0356]



NJ NO -0 11-1- NVR(400MHz, CD30D)8pp m 8. 42-8.40(1H m, 7.
99-7.70(8H, m, 7.16-7. 10(2H, ), 5. 76(1H t, J=7Hz), 4. 44(11-i,dd,J
=10Hz, 5Hz) , 4. 33- 4. 22( 1H, ), 4. 15(1H, dd, J= 10Hz, 7Hz), 3. 85( 2H, s)
,2.93(2H,q, J=8Hz), 2 .29-2.15(2H m, 1.TW® 1 .49(2H, m, 1. 37(3H, t
,J=8Hz), 1. 10(3H,t,J =7Hz), 1. 02(3Ht,J=7H z). 55 H,C H

ST A

cl N
H o—/ H
H,N ;o
[0357]

The synthesis was carried out in the same manner as in
Example 12, except that the compound obtained in Reference
Example 35 (360 mg, 0.539 mmol) was used in place of
(2R) -2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
—yl)phenoxy]propyl}—l,Z,4—oxadiazol—3—yl)benzoyl]amino}prop
yl N-(tert-butoxycarbonyl)glycinate. Thus, the title
compound (224 mg, yield: 69%) was obtained.

'H-NMR (400MHz, DMSO-d¢) Sppm: 8.50-8.40 (2H, br-s), 8.20 (1H,
s), 8.00-7.24 (7H, m), 6.04 (1H, t, J=7Hz), 4.40 (2H, s), 3.87
(2H, s), 3.66-3.60 (1H, m), 3.01 (2H, g, J=7Hz), 2.26-2.20 (2H,
m), 1.50 (6H, s), 1.35 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz); MS
(ESI) m/z: 568 [M+H]".

[0358]

(Example 27)
4-(5-{1-[4-(5-Cyclopropyl-1,2,4-oxadiazol-3-yl)phenoxy]lprop

yl}-1,2,4-oxadiazol-3~yl)~-2-fluoro-N-[ (1R)~-2-hydroxy-1l-meth

[0359]
N’O
| 2*—<:’
] O* "
b piave.
N -0
Ho— H ¢ N '



F 4 NONOItN 1H NVR (400MHz, DMBO- d6) 8ppm 8. 24- 8. 15(3H, m)
7.90-7.67(5H,m, 7.21 (2H d, J=7Hz),5.98(1 H, t, J=7Hz), 4. 40( 2H
s),3.84(2H s),2.39-2 .14(41-i,m,1.36(6H s ),1.27-1. 01(7H m;
MS(FAB-r)m z: 580 MrH]. 111 56 H, C wTF 4

[0360]

The synthesis was carried out in the same manner as . in
Example 7, except that the compound obtained in Reference
Example 39 (357 mg, 0.797 mmol) was used in place of
2-fluoro-4-(5-{1-[4~(5~-isopropyl-1,2,4-oxadiazol-3-yl)pheno
xylpropyl}-1,2,4-oxadiazol-3-yl)benzoic acid. Thus, the
title compound (280 mg, yield: 69%) was obtained.

'H-NMR (400MHz, CDCls) Sppm: 8.18 (1H, t, J=8Hz), 8.00-7.79 (4H,
m), 7.05-6.84 (3H, m), 5.48 (1H, t, J=7Hz), 4.37-4.25 (1H, m),
3.78 (1H, dd, J=11Hz, 4Hif,'3.66 (1H, dd, J=11Hz, 7Hz),
2.33-2.15 (3H, m), 1.73-1.65 (1H, br-s), 1.32-1.02 (10H, m);
MS (ESI) m/z: 509 [M+H]".

[0361]

(Exampie 28)
(2R)-2-{[4-(5-{1-[4-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)phe
noxylpropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}pr

opyl giycinate hydrochloride

[0362]
N-O
H’CI _>}_N>‘T;::>_*£i\ o)
o— H ¢ N-O
rgﬂf-<%
[0363]

Trifluoroacetic acid (1.00 mL) was added to a methylene
chloride (1.00 mL) solution of the compound obtained in
Reference Example 40 (260 mg, 0.391 mmol), and the mixture was

stirred for one hour at room temperature. A saturated aqueous



WO * N-O N 1H NVR(400MHz, DVBO- d6) 8 ppm 8. 24- 8. 15(3H, m)
7,02-7,74(51-i,m,7.21 (2H d, J=7Hz), 6.21(11-1 , q, J=7Hz), 4. 45(2H, s

), 3.89(2H,s),3.39-3. 14(2H,m, 1.86(3H,d, J=7Hz), 1.40-1.30(12H, m). 57 H2N
,C HO,./.-NHo 1 102

solution of sodium hydrogen carbonate was added to the reaction
mixture,-and-the mixture was squected to extraction two times
with ethyi aéetate. Thé organic layef thus obtained was washed
once with saturated brine, and then was dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel
column chromatography (ethyl acetate:methanol =9:1—>4:1, v/v).
To_an ethyl acetate (500 pL) solution of the resulting
(2R)-2-{ [4-(5-{1-{4-(5~cyclopropyl-1,2,4~oxadiazol~3-yl)phe
noxylpropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}pr
opyl glycinate (187 mg, 0.331 mmol), a 4 N hydrochloric
acid-ethyl acetate solution (248 pL, 0.994 mmol) was added, and
the solvent was distilled off under reduced pressure. Diethyl
ether was added to the resulting residue, and the mixture was
filtered. Thus, the title compound (170 mg, yield: 72%) was
obtained.

'H-NMR (400MHz, DMSO-d¢) dppm: 8.52 (1H, d, J=8Hz), 8.34-8.28
(3, m), 7.93-7.71 (5H, m), 7.25-7.18 (2H, m), 5.99 (1H, t,
J=7Hz), 4.35-4.09 (3H, m), 3.80 (2H, s), 2.43-2.12 (3H, m),
1.30-1.02 (10H, m); MS (ESI) m/z: 566 [M+H]".

[0364]

(Example 29)
(2RYy-2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3
-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}prop
yl N,N-dimethylglycinate hydrochloride

[0365]



FONO®* N // N I1H NVR(400MHz, 0030D)8pp m 8. 01-7. 79(5H, m), 7.

18(2H, d, J=8Hz), 5. 82 (1H,t, 3=7Hz), 4. 80-4.7 5(4H,n), 4. 51( 1H, dd,

J=10Hz, 4Hz), 4. 38-4.29 (1H, ), 4.27(1H dd, 3=10Hz, 7Hz), 3. 87( 2H,

s),2.34-2.26(3H,n),1 .78-1.58(2H, M, 11®8-1 . 23(4H, m, 1. 16(31-1, t
J=7Hz), 1.08(3H,t,J =7Hz). 58

”W@?ﬂ@%%

[0366]

The synthesis was carried out in the same manner as in
Reference Example 14, except that N, N-dimethylglycine (68.0 mg,
0.659mmol) was used in place of N- (tert-butoxycarbonyl)glycine,
and thus
(2R)=-2-{[2-fluoro-4-(5-{1-[4- (5-isopropyl-1,2,4-oxadiazol-3
-y1l)phenoxylpropyl}t-1,2,4-oxadiazol-3-yl)benzoyl]amino}prop
yl N,N-dimethylglycinate was obtained. A 4 M agueous
hydrochloric acid solution (1.00 mL) was added thereto, and the
solvent was distilled off from the reaction mixture under
reduced pressure. Thus, the title compound (280 mg, 52%) was
obtained.

'H-NMR (400MHz, DMSO-dg) Sppmf 10.3-10.2 (1H, br-s), 8.55 (1H,
d, J=8Hz), 7.97-7.71 (5H, m), 7.23 (2H, d, J=8Hz), 6.00 (1H,
t, J=7Hz), 4.38-3.27 (5H, m), 3.34-3.29 (1H, m), 2.82 (6H, s),
2.23-2.13 (2H, m), 1.18 (6H, d, J=7Hz), 1.20 (3H, d, J=T7Hz),
1.10-1.00 (3H, m) ; MS (ESI) m/z: 596 [M+H]’

[0367]

(Example 30)
2-{[2-Fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-3-yl)p
henoxy]propyl}-1,2,4-oxadiazol-3-yl)benzoyl]amino}ethyl
N,N-dimethylglycinate hydrochloride

[0368]



HC H2N o Flit NNCL. -0 N 1H NVR (400MHz, CD30D) Cpp m 8. 04- 7. 79(5E, m), 7.
218(2H, d, J=8Hz), 6. 02 (1H,q J=7Hz), 4.80-4.7 5(4H n), 4. 51( 1H, dd,

J=10Hz, 4Hz), 4. 38-4.29 (1H ), 4.27(1 H dd, J=10Hz, 7Hz), 3. 88( 2H,
s),3.47-3.42(1H m, 1 . 91(3H, d, 3=7Hz) , 1048 - 1.59(2H, m), 1. 46( 6H,

d, J=7Hz), 1. 07(3H, t,

N-C.
I ,)~<
N
cl ?
e N%"\ o
-0 -
F N : E

- o—" H
e
[0369]

The synthesis was carried out in the same manner as in
Example 29, except that the compound obtained in Example 4 (390
mg, 0.787 mmol) was used in place of
2-fluoro-N-[ (1R)-2-hydroxy-1l-methylethyl]-4-(5-{1-[4-(5-is0
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol
-3-yl)benzamide. Thus, the title compound (363 mg, yield: 74%)
was obtained.

'H-NMR (400MHz, DMSO-dg) dppm: 10.3-10.2 (1H, br-s), 8.72-8.65
(1H, m), 7.95-7.76 (5H,m), 7.21 (2H, d, J=8Hz), 5.85 (1lH, t,
J=7Hz), 4.29 (2H, t, J=7Hz), 4.13 (2H, s), 3.58-3.56 (2H, m),
3.28-3.26 (1H, m), 2.80 (6H, s), 2.20-2.13 (2H, m), 1.33 (6H,
d, J=7Hz), 1.03 (3H, t, J=7Hz); MS (ESI) m/z: 582 [M+H]".
[0370]

Compounds of Examples 31 to 66 were obtained by making
reference to the Reference Examples and Examples described

above.
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N 1H NVR (400MHz, DMSO- d6
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[Table 1]

fornmul a NVR data 59 H C1 N

Example

Structural formula

NMR data

31

'H-NMR (400MHz, CDCls;) Sppm

8.05-7.83 (4H m)y, 7.56-
7.48 (11, m), 7.25-7.18 (2
H, m), 5.54 (lH, t, J=T7Hz)
, 3.80-3.68 (2H m), 3.46-
3.39 (44, m), 3.32-3.25 (2
H, m), 3.19 (1H, s), 3.02
(2H, s), 2.38-2.20 (2H, m)
, 1.46 (6H, d, J=7Hz), 1.1
7 (3H, t, J=7Hz); MS(FAB")
m/z: 524 [M+H]'

32

'H-NMR (400MHz,
: 8.05~7.83 (4H, m), 7.56-
7.48 (12, m), 7.10-7.09 (2
H, m), 5.54 (1H, t, J=7Hz)
, 3.96-3.71 (3.5H, t, J=7H
z), 3.41 (0.5H, t, J=7Hz),
3.32-3.25 (2H, m), 3.04 (
3H, s), 2.38-2.20 (2H, m),
1.47 (6H, d, J=7Hz), 1.17
(3H, t, J=7Hz). MS(FAB")
m/z: 510 [M+H]”

CDC1;) dppm

33

HO—/P_

N—O

'H-NMR (400MHz, DMSO-dg) &p
pm: 8.43-8.35 (1H. M), 7.9
4-7.92 (SH, m), 7.30-7.26

(2H, m), 5.97 (1H, t, J=7H
z), 4.72 (1H, t, J=6Hz), 3
.52-3.25 (4H, m), 2.62-2.4
1 (3H, m), 2.20-2.13 (2H,

m), 1.02 (3H, t, J=3Hz).

34

“H-NMR (400MHz, DMSO-dg) op
pm: 8.00-7.82 {(3H, m), 7.¢
7 (1K, t, J=T7Hz), 7.27 (2R
, d, J=9Hz), 6.03 (1H, t,

J=7Hz), 4.86 (0.75H, t, J=
6Hz), 4.73 (0.25HE, t, J=6H
z), 4.21-4.11 (1H, m), 3.6
9-3.09 (6H, m), 2.26-2.20

(2H, m), 2.00-1.74 (4H, m)
, 1.39 (64, d, J=7Hz), 1.0
8 (3H, t, J=7Hz).

e

"H~NMR (400MHz, DMSO-d¢)
pm: 8.00-7.83 (6E, m), 7.
8 (2, d, J=7Hz), 6.03 (1
, t, J=THz), 4.75-4.69 (2
, m), 4.01-3.85 (2H, m),
.64-3.32(3H, m), 2.26-2.20
(2H, m), 1.39 (6E, d, J=7
Hz), 1.13-1.05 (6 m) .

P
2
H
H
3




) 8ppm 8. 84-8.55(3H, m), 7.94-7, 74(5H, m) , 7.23(2H, d, J=8Hz), 6.00(1H, q, 3=7Hz),
9-3.34(1H M, 2.22-2 d, 3=7Hz), 1. 34(6H, d, 3=7Hz), 1.22-1.19( 4H n), 1. 04(3H t, J
=7Hz); MS(FAB*)mz:5 82[M+H]. 112 60 ,Cl H 111 F lilt N43 -0

106

'H-NMR (400MHz, DMSO-d¢) &p
pm: 8.30 (1H, &, J=7Hz), 7

N-C, .92-7.68 (4H, m), 7.21 (2H

/[::]/JLN>_ﬂ< , d, S=8Hz), 5.97 (1H, t,

36 0 N J;7?Qi,-4.12 3.99 (1H, mi,
/_;>_N 4 .60-3.25 (5H, m), 2.20-2
H N-O : .13 (2H, m), 1.70-1.50 (2H

HO _ , m), 1.33 (6H, d, 5=7Hz),
1.02 {3H, t, J=7Hz), 1.00
(38, d, 9=7Hz).

'H-NMR (400MHz, DMSO-de) &p
pm: 8.43 (1H, d, J=3Hz), 8
.23 (1H, t, J=8Hz}, 8.23-7

ﬂ'3>_<( .98 (3H, m), 7.39 (1H, dd,
N J=9Hz, 3Hz), 7.00-6.90 (1
37 o@k O/©/L H, m), 5.56 (1H, t, J=7Hz)
4 , 4.40-4.30 (1H, m), 3.84

(1H, dd, J=10Hz, 4Hz), 3.8
HO 4 (1H, dd, J=10Hz, 6Hz), 3
L06-3.04 (2H, m), 2.27-2.5

5 (4H, m), 1.19 (3H, t, J=
7Hz}, 1.00 (6H, d, J=T7Hz).

[0372]

[Table 2]
Example Structural formula NMR data
'H-NMR (400MHz, CDCl,} Opp
m: 8.18 (1H, t, J=8Hz), 8
.07-7.83 (3H, m), 7.87-7,

o 82 (1H, m), 7.10 (2H, d,
”0\:><; J=8Hz), 6.90-6.82 (1H, m)

38 H i N>_4(—— N , 5.54 (iH, t, J=7Hz), 3.
S o—<::>r—« ;i\/i\\ 75 (2H, s), 2.83 (28, d,
0 N J=7Hz), 2.37-2.20 (3K, m)
, 1.46 (6H, s), 1.18 (3H,
t, J=7Hz), 1.06 (6H, d,
J=7Hz) .
'L-NMR (400MHz, CDCl1;) dpp
m: 8.30 (1H, s), 8.24 (1H
, t, J=8Hz), 8.03-7.87 (3
H, m), 7.02 (1H, d, J=7Hz

3

Nn-0 ', 6.95-6.91 (1H, m), 5.5
/[:;:r,ﬂ\ﬁ>“<( 4 (1H, t, J=7Hz), 4.41-4.
19 o 31 (1H, m), 3.86-3.63 (2F
N No , m), 3.31-3.26 (1K, m),
HO}N»‘Q\«N’O Br 2.45-2.25 (2H, m), 1.75-1
F .50 (1, br-s), 1.46 (6RE,
d, J=7Hz}, 1.35 (3E, d, J
=7Hz), 1.23 (3B, t, J=THz
); MS(FAB") m/z: 588 [M+H

s




/" 1H NVR ( 400MHz, DVBO- dE ) Oppm 8. 58- 8. 45(3H, n), 7. 94- 7, 73(5H, m)
4.32-4.13(3H, M, 3.9

,7.23(2H, d, J=8Hz) ,
MS( FAI 3+) nf z: 610 [ M+H] -

6. 00( 1H, t, J=71-12),
13(3H, m, 1. 35(6H, d, J=7Hz), 1.25-1.19( 4H, m, 1.06-0.82(9H,
61 H CL HNI0OF 4 NO -0 // N

n;

40

'H-NMR (400MHz, CDCl,) dpp
m: 8.1¢ (lH, t, J=8Hz), 7
.95-7.8C (4H, m), 7.03 (2
H, d, J=8Hz), 6.82-6.79 ¢
1H, m), 5.48 (1H, t, J=7H
z), 4.30-4.17 (1K, br-s),
3.70 (2H, s), 2.31-2.10
(38, m}, 1.70-1.50 (1H, b
r-s), 1.55 (6H, s), 1.41-
1.10 (6H, m); MS(FAB") m/
z: 523 [M+H]'

41

'H-NMR (400MHz, CDCl,;) dpp
m: 8.16 (1H, t, J=8Hz), 7
.95-7.80 (4K, m), 7.03 (2
H, d, J=8Hz), 6.82-6.79 |
1H, m), 5.71 (1H, q, J=7H
z), 4.30-4.17 (1K, br-s),
3.70 (2K, s), 1.89 (3H,
d, J=7Hz), 1.70-1.50 (1H,
br-s), 1.55-1.52 (12H, m
) .

42

‘H-NMR (400MHz, CDCl,) dpp
m: 8.22 (lH, t, J=8Hz), 8
.07-7.9% (3H, m), 7.86 (1
H, dd, J=12Hz, 1Hz), 7.12
-6.94 (38, m), 5.53 (1H,
t, J=7Hz), 4.47-4.39 (1H,
m), 2.58-3.46 (2H, m), 2
.43 (3H, s), 3.32 (1H, m)
, 2.37-2.22 (2H, m), 1.46
(6H, d, J=7Hz), 1.33 (3H
, d, 8Hz), 1.17 (3H, t, J
=7Hz) .

43

H’CL:’L
WY K\Q\«* 0

‘H-NMR (400MHz, DMSO-d¢) &
ppm: 8.10 (1H, s), 7.95-7
.65 (5H, m), 7.23 (2H, d,
J=8Hz}, 5.99 (1H, t, J=7
Hz), 4.4C (2H, s), 3.82 {
2E, s), 3.29-3.27 (3H, m)
, 2.60 (3H, s), 2.20-2.10
(2B, m), 1.35 (6H, s), 1
.04 (3H, t, J=T7Hz).

oL
O N
44 Y N \Nﬁr’Lz:
0

'E-NMR (400MHz, DMSO-d.) &
ppm: 8.40-8.3C (2H, br-s)
, 7.98 (1H, s), 7.91 (2H,
d, J=8Hz), 7.90-7.84 (2H
, m), 7.47 (1lH, d, J=8Hz)
, 7.27 (2K, d, 5=8Hz), 6.
02 (1E, t, J=T7Hz), 4.47 {
2H, s), 3.89 (2H, s), 3.3
5-3.30 (1H, m), 2.30 (3H,
s), 2.25-2.21 (2H, m), 1
.37-1.36 {12H, m), 1.10-1
.06 (3H, m). MS(FAB")
: 578 [M+H]'

m/z




1H NVR( 400MHz, CD30D) 8 ppm 7. 97- 7. 73(9 ,n')

.95(1H, q, J=7Hz), 4. 53-4.09(3H, 1), 3.82 (2

Hz), 1. 39(6H, d, J=7H z), 1. 26(3H, d, J

' H NVR( 400MHz, DVBO- d6

[0373]

[Table 3]

J=THz ).
108

,7.14-7.12(2
H 's),3.43-3,41
62 H11 IIIP

Hm,5
(1H,m,
F N

Exampxe

Structural formula

NMR data

45

.ci ' .
) o ’ 3\(
O N N
HN Y b \Nﬁ”[;;[::j/l\
(o] N-O

'H-NMR (400MHz, DM
S0-dg) Oppm: 8.30-
8.20 (2H, br-s),

7.92-7.81 (5H, m)
, 7.62-7.56 (lH,

m), 7.22-7.19 (2H
, m), 5.98 (1H, t,
J=7Hz), 4.40-4.1
8 (2H, m), 3.78-3
.73 (4H, m), 3.48
-3.42 (1H, m), 3.
01 (1.5H, s), 2.8
7 (1.5H, s), 2.20
-2.14 {2H, m), 1.
33 (6H, d, J=7Hz)
, 1.02 (35, t, J=7
Hz) .

4¢

'H-NMR (400MHz, DM
SO-d¢) Oppm: 8.49-
8.22 {3H, m), 7.9
2-7.73 (5H, m), 7
.22-7.19 (2H, m),
5.98 (1H, t, J=7H
4.27-4.1C (4H
3.7¢% (2H, s)
(3K, s), 2.
(2H, m),
(3#, d, J=TH
(3K, t, ¢

z)
, ),

, 2.60
20-2.14
1.16
z), 1.04
=7Hz) .

47

‘“H-NMR (400MHz, DM
S0-dg) dppm: 8.50-
7.50 (8H, m), 7.2
2-7.19 {(2H, m), 5
.98 (1H, %, J=7Hz
Y, 4.27-4.10 (4H,
m), 3.72% (2H, s),
2.47 (3H, s), 2.2
0-2.14 {2H, m), 1
.16 (3H, d, J=7Hz
), 1.01 (3H, t, J=
THz) .

48

‘H-NMR (400MHz, DM
SO-dg) Oppm: 8.55-
8.43 (3H, m), 7.9
2-7.71 -(4H, m), 7
.20 (2H, d, $=8Hz
), 5.97 (1H, t, J=




) 8ppm 8.52-8.50(1H, nm),7.94-7.73(51-i,m ,7.23(21-1,d,J=8Hz),

6. 00(1H,t,J=7Hz), 4-3.15(2H m,2.27-1 86(6H m, 1. 35(6H d, J=7Hz), 1. 25-1.15
(4H, M, 1.04(3H,t, J=71-1z). 63 NH, O H2NO_CI H 11, F NV\C) 41t

1H NMR(400MHz, DMSO- dE 109

THz), 4.26-4.1% ¢
3H, m), 3.78-3.76
(2H, m), 2.82 (2H
, d, J=7Hz), 2.17
-2.08 (3H, m), 1.
19-0.92 (12H, m).
‘H-NMR (400MHz, DM
SO-d6) Oppm: 8.57
~-8.43 (3H, m), 7.
92-7.71 (4H, m),

.Cl N-0 7.20 (2H, d, J=8H

H \y/l\ : [ ) z), 5.97 (1H, t, J

49 ° N N N =7Hz), 4.26-4.11
HNTY H N |

o) F \ o) : (3H, m), 3.78-3.7

N-O 6 (2H, m), 2.82 (2
H, d, J=7Hz), 2.1
7-2.08 (3H, m), 1
.19-0.92 (12H, m)

'H-NMR (400MHz, CD
Cl,) oppm: 8.60-8.
58 (2H, br-s), 7.
98-7.65 (5H, m),

7.24 (2H, d, J=8H

z), 6.76-6.71 (1H
Hc 7_3->“ , m), 5.46 (1H,.t,
50 o\>*in N ‘J::j’l‘N J=7Hz), 4.46 (2H
\ o , s}, 3.97 (2H, s)
, 2.78 (24, d, J=7
Hz), 2.28-2.04 (5
H, m), 1.42 (6H, s
y, 1.13 (3H, t, J=
7Hz), 1.0i (6K, d
, J=7Hz).
*H~NMR (4OOMH2,VD3
OD) Sppm: 7.97-
73 (78, m), 7.14-
7.12 (3H, m), 5.7
6 (1H, t, J=7Hz)

H -Q '
i )_1( 4.56 (1H, d, J=7H
51 0 N N -
'ﬁN/\N' N Nﬁr,(/ _ z), 4.21-4.17 (3H
F \ d o , m), 3.80 (2H, s)

, 2.25-1.90 (4H,
m), 1.08 (6K, d, J
=7Hz), 1.07 (6H,
d, J=7Hz), 1.10 (
3H, t, J=7Hz).




) Oppm 9. 00- 8. 93(2H, br-s), 8.54(1H,d, J =8Hz), 7. 94- 7. 77(5H,
M. 7.23(2H d, J=8Hz ), 5. 99( 1H, t, J=7Hz) 4.34-4.17(3H, ), 3.
35-3.19(41-1, ), 2.22- 2.15(21-1,n), 1.38(6H ,d, J=7Hz), 1. 28-1. 20
(3H,n), 1. 04(3H,t, J=7Hz). 64 HO-71 ilhiop N Ii 110N 1H NVR(400MHz, CDC13)
6ppm 8. 16(1 H, t,J=8

[0374]

[Table 4]
Example Structural formula NMR data

'H-NMR (400MHz, DMSO-dg)
dppm: 8.50-8.35 (4H, m),
7.92-7.71 (5H, n), 7.24
(2H, d, J=8Hz), 5.97 (1
H, t, J=7Hz), 4.26-4.11

H,C' "0 -0
::}\ | ) (3H, m), 3.78 (2K, s),
52 O N N =7
HzN/\n, N \Nﬁr,£:: 2.97 (2H, q, J=7Hz), 2.1
o CF 7-2.08 (2H, m), 1.66-1.4
_ N-©O

0 (2H, m), 1.30 (3H, t,
J=7Hz), 1.04 (3H, t, J=7
Hz), 2.91 (3H, t, J=7Hz)
; MS(FAB') m/z: 568 [M+H
1’

*H~NMR (400MHz,CD,0D) &pp
m: 7.98-7.75 (5K, m), 7.
16-7.14 (24, m), 5.78 (1
H, t, J=7Hz), 4,58 (1H

i -0 .

H ) i

::I: ) ;;\\ q, J=7Hz), 4.25-4.14 (2H

53 HN/YO u Ne N , m), 3.84-3.83 (2H, m},
0 F \g © 3.29 (4H, m), 2.95 (2H,

q, J=7Hz), 2.28-2.21 (2
H, m), 1.99-1.91 (1H, m)
, 1.39 (3H, t, J=7Hz), 1
.15-1.00 (9H, m).

'H-NMR (400MHz, CD;0D) &pp |
m: 8.42-8.40 (1H, m), 7.
99-7.70 (8H, m), 7.16-7.
10 (2H, m), 5.76 (1H, t,
J=7Hz), 4.44 (1K, dd, J

wC ~ 9 I'O =10Hz, S5Hz), 4.33-4.22 (
Y O~N N /L::]/liﬁ)“\ 1H, mj, 4.15 (1H, dd, J=
HNTY o Y o 10Hz, 7Hz), 3.85 (2H, s)
0 N-O , 2.93 (2H, q, J=8Hz), 2
.29-2.15 (2H, m), 1.73-1
.49 (2H, m), 1.37 (3H, t
, J=8Hz), 1.10 (3H, t, J
=7Hz), 1.02 (3H, t, J=7H
z) .
'H-NMR (400MHz, DMSO-dg)
dppm: 8.24-8.15 (3H, m),
’c| 7.90-7.67 (5H, m), 7.21
;>%1 (2H, d, J=7Hz), 5.98 (1
55 HN/Wfo )fji:)\\( 7/ljil::]’l‘ ' |4, +, 9=7Hz), 4.40 (28,
s), 3.84 (2H, s), 2.39-2
.14 (4H, m), 1.36 (6H, s
), 1.27-1.C1 (7H, m);
MS (FAB™) m/z: 580 [M+H]®




Hz), 652 ,7..
2H, g, J=5Hz) , 3. 30- 3.

113

.25-7.09(3H,1m,5.37 (1Ht,J=7Hz), 3.89 (2H,t, J=5Hz), 3. 70(
25(1H, M), 2. 31-2. 07 (2H, ), 1. 53- 1. 50( 1H

m,1.46(6H d,J=7 Hz), 1.12(3H,t,J=7H z). MS(FAI 3-)m z: 495] MH]c.

111

N-Q

ey )\\Q\(YL/QAH

‘H-NMR (400MHz,
ppm: 8.24-8.15
7,02-7,74 (5K, m), 7.21
(2H, d, J=7Hz), 6.21 (lH
, q, J=7Hz), 4.45 (2H, s
), 3.8% (2K, s), 3.39-3.
14 (2H, m), 1.8¢ (3H, d,
J=7Hz), 1.40-1.30C (12H,
m) .

DMSO-dg) &
(3H, mj},

57

N—O

mN)jfol:}\u . M7/£/;£::rl\?x\<7

‘H-NMR (400MHz, CD;0D) dpp
m: 8.01-7.79 (5H, m), 7.
18 (2H, d, J=8Hz}, 5.82

(1H, t, J=THz), 4.80-4.7
5 (44, m), 4.51 (1H, dd,
J=10Hz, 4Hz), 4.38-4.29
(1H, m), 4.27 (lH, dd,
J=10Hz, 7Hz), 3.87 (2H,
s), 2.34-2.26 {(3H, m), 1
.78-1.58 (2H, m), 1.33-1
.23 (4H, m), 1.16 (3H, t
, J=7Hz), 1.08 (3H, t, J
=T7Hz) .

Cl

H ~ %
58 O N N7,~L
}tN/NZ( H)i:i::)\\« T o

N-O

-Q

|

.

'H-NMR (400MHz,CD.0OD) dpp
m: 8.04-7.79 (5K, m), 7.
218 (2H, d, J=8Hz}, 6.02
(1H, g J=7Hz), 4.80-4.7
5 (4H, m), 4.51 (1lH, dd,
J=10Hz, 4Hz), 4.38-4.29
(1H, m), 4.27 (1H, dd,
J=10Hz, 7Hz), 3.88 (2H,
sy, 3.47-3.42 (1H, m), 1
.91 (3H, d, J=7Hz), 1.78
~-1.59 (2H, m), 1.46 (6H,
d, J=7Hz), 1.07 (3H, t,
J=T7Hz} .

[0375]

[Table 5]

Example

Structural formula

NMR data

H c
Q
o | N%{o\)\u)‘\/@\(" Y(
N

N-O

'H-NMR (400MHz, DMSO-d,
) dppm: 8.84-8.55 (3H,
m), 7.94-7,74 (3E, m)
, 7.23 (2H, d, J=8Hz),
6.00 (1H, g, J=7Hz),
4.37-4.02 (4K, m), 3.3
9-3.34 (1H, m), 2.22-2
.15 (2K, m), 1.40 (3H,
d, J=7Hz), 1.34 {(6H,
d, J=7Hz), 1.22-1.19 {(
4H, m), 1.04 (3H, t,
=7Hz) ; MS(FAB")
82 [M+H]™

(€21 o]

m/z:




1H NVR( 400MHz, CDC13) oppm 8. 10( 1H, t, J=8
,7.61-7.55(2H, 1), 7

Hz), 8. 03-7. 99( 3H, m)

0411

60

NC .15-7.09(2H m,6.87 65
112
C
O I—O
M L
H,N N
o] F \ °©

'H-NMR (400MHz, DMSO-d
) dppm: 8.58-8.45 (3H,
m), 7.94-7,73 (5H, m)
, 7.23 (2H, d, J=8Hz),
6.00 {(1H, t, J=7Hz),

4.32-4.13 (3H, m), 3.9
0 (1H, &, J=4Hz), 3.39
-3.34 (1H, m), 2.24-2.
13 {3H, m), i.35 (6H,

d, J=7Hz), 1.25-1.19 ¢
4E, m), 1.06~0.82 (9H,
m); MS(FAB") m/z: 610

[M+H]".

'H-NMR (400MHz,CD5OD) &
ppm: 7.97-7.73 (9H, m)
, 7.14-7.12 (2H, m), 5
.95 (1H, q, J=7Hz), 4.
53-4.09 (3H, m), 3.82
(2H, s), 3.43-3,41 (1K
, m), 1.84 (3H, d, J=7
Hz), 1.39 (6H, d, J=7H
z), 1.26 (3H, d, J=7Hz
).

62

'H-NMR (400MHz, DMSO-d,
y dppm: 8.52-8.50 (1H,
m), 7.94-7.72 (5H, m}
, 7.23 (2H, d, J=8Hz),
6.00 (1B, t, J=7Hz),

4.40-4.05 (4H, m), 3.3
4-3.15 (2H, m), 2.27-1
.86 (6H, m}, 1.35 (6H,
d, J=7Hz), 1.25-1.15

(4H, m), 1.04 (3H, t,

J=7Hz) .

63

N-
.Cl
H N-Q
~ Lo
oo LT
S
o}
H o F h—O
Cl
NH, H
PN L
o} N N N
H,N H \ N o
o} F N-O

'H-NMR (400MHz, DMSO-d.
) dppm: 9.00-8.93 (2H,
br-s), 8.54 (1H, 4, J
=8Hz), 7.94-7.77 (5E,
m), 7.23 (2K, d, J=8Hz
), 5.99 (1H, t, J=7Hz)
, 4.54 (1H, t, J=6Hz),
4.34-4.17 (3H, m), 3.
35-3.19 (4H, m), 2.22-
2.5 (2H, m), 1.38 (6H
, d, J=7Hz), 1.28-1.20
(3H, m), 1.04 (3H, t,
J=T7Hz) .

64

"H-NMR (400MHz, CDCl;)
dppm: 8.16 (iH, t, J=8
Hz), 8.03-7.99 (3H, m)
, 7.61-7.55 (2H, m), 7
.25-7.09 (3H, m), 5.37
(1H, t, J=7Hz), 3.89
(2H, t, J=5Hz), 3.70 {
2H, q, J=5Hz), 3.30-3.

14




10N J=7Hz), 3.;4(2H ,t,J=5Hz), 3.30-3.25 HO (1H m,2.31-2.14(2
H m,1.53-1.50(1H, m,1.47-1.45(12H m ,1.12(3H,t, J=THz) .

113

25 (1K, m), 2.31-2.07
(2E, m), 1.33-1.5C (1H
, m), 1.46 (61K, d, J=7
Hz), 1.12 (3H, t, J=7E
z). MS(FAB') m/z: 495 {
M+Hi".

'H-NMR (400MHz, CDCls)
dppm: 8.10 (1H, t, J=8
Hz), 8.03-7.99 (3H, m)
, 7.61-7.55 (2H, m), 7
.15-7.09 (2H, m), 6.87

. N-O,
I )~< -6.85 (1H, m), 5.37 (1
- 0 \rJ://[::j/l\N H, t, J=7THz), 3.74 (2H
»_§C:>F_<t? ) , t, J=5Hz), 3.30-3.25
: \_o (1H, m), 2.31-2.14 (2
F H, m), 1.53-1.50 (1H,
m, 1.47-1.45 (12H, m)
, 1.12 (3H, t, J=7Hz).
MS (FAB") m/z: 523 [M+H

17,

[0376]

[Table 6]

Example Structural formula NMR data

!H-NMR (400MHz, DMSO-dg) &
ppm: 8.48-8.30 (2H, m), 8.

ﬁ'i;_<: 00-7.92 (3K, m), 7.73-7.61

N (3H, m), 7.25 (2H, d, J=9

cc O ] N§rJ:;,£::]/l\ Hz), 5.69 (1K, t, J=7Hz),

o_;;-u \_0 4.44 (2K, s), 3.86 (2H, s)

_ , 2.22-2.12 (2H, m), 1.41

HN 9 (6H, s), 1.39 (6H, d, J=7H

z), 1.09-1.02 (6H, m). MS(
FAB) m/z: 580 [M+H) .

[0377]

(Example 67)
2-Fluoro-N-[ (1R} -2-hydroxy-1-methylethyl]l-4-(5-{ (1R)-1-[4-(
5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxad
iazol-3~-yl)benzamide

[0378]



VM5( FAB+) M z: 523[ MtH ) [0376] [Table 6] Exanple Structural formula
NVR data 66 H, C1 H2N

114

N-
| />~<
] 71 N
SO
Ho— H ¢ N-©

[0379]

To an N,N-dimethylformamide (2 mL) solution of the
compound obtained in Reference Example 47 (100 mg, 0.222 mmol),
l-hydroxybenzotriazole monohydrate (29.9 mg, 0.222 mol),
N-(3-dimethylaminopropyl)-N'—ethylcarbodiimide (127.4 mg,
0.665mol) ahd(RJ—2—amino—l—propanol(24.E)mg,0.3321nol)were'
added.at”rAOm :empérafure, and the mixture waé.stirred for 3
hours at the same temperature. Subsequently, water was added
to the reaction mixture, and the mixture was subjected to
extraction once with ethyl acetate. The organic layer thus
obtained was washed with water and 10% brine, and then was dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure, and the resulting residue was purified
by silica gel column chromatography (hexane:ethyl acetate =
5Q:50—+ 30:70, v/v). Thus, the title compound (92.9 mg, yield:
83%) was obtained. |
'H-NMR (500MHz, CDCls) Sppm: 8.20 (1H, t, J=8Hz), 8.01-7.98 (3H,
m), 7.86 (lH, dd, J=12, 2Hz), 7.06 (2H, dd, J=12, 3Hz), 6.90
(1H, dd, J=12, 8Hz), 5.51 (1H, t, J=7Hz), 4.37-4.32 (1lH, m),
3.81 (1H, dd, J=11, 3Hz), 3.68 (1lH, dd, J=11, 6Hz), 3.30-3.21
(1H, m), 2.43 (1H, s), 2.31-2.23 (2H, m), 1.43 (6H, d, J=7Hz),
1.32 (3H, d, J=7Hz), 1.15 (3H, t, J=8Hz); MS (FAB") m/z: 510
[M+H] ™.

[0380]



oilk 11101 NO I / N 1H NVR(400MHz, DMSO-dO 6 ppm 8.48-8.30(2H, m, 8.
00-7.92(3H, M, 7.73-7.61 (3H, mM,7.25(2H,d, J=9 Hz),5.69(1H,t,I=7Hz),
4.44(2H,s),3.86(2H,s) ,2.22-2.12(2H, m,1.41 (6H,s),1.39(6H, d, IJ=7H
z),1.09-1.02(6H mM.M5( FAB-) niz:580[MsHr. [0377] (Exanpl e 67)
2- Fluoro-N-[ (1R) - 2- hydr oxy- 1- net hyl et hyl] - 4- (5-f (1R) - 1-[ 4-(
5-isopropyl -1, 2, 4- oxadi azol - 3-yl ) phenoxy] propyl | -1, 2, 4- oxad
i azol - 3-yl ) benzam de [0378] 114

(Example 68)

- (cyclopropylmethyl)-2-fluoro-4~(5-{ (l1R)-1-[4-(5-isopropyl

-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)

benzamide
 [0381]
N’
l
N\
ﬁ \-0

[0382]

To a dichloromethane (2 mL) solution of the compound
obtained in Reference Example 47 (103 mg, 0.228 mmol),
l-hydroxybenzotriazole monohydrate (34.9 mg, 0.228 mmol),

- (3-dimethylaminopropyl)-N'—-ethylcarbodiimide (65.5 mg,
0.342 mmol) and cyciopropylmethylamine (40 pL, 0.46 mmol) were
added at room temperature, and the mixture was stirred for 30
minutes at the same temperature. Subsequently, water was added
to the reaction mixture, and the mixture was subjected to
extraction three times with dichloromethéne. The organic
layer thus obtained was washed with a saturated aqueous solution
of sodium hydrogen carbonate, and then was dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel

“column chromatography (hexane:ethyl acetate = 95:5 — 50:50,
v/v). Thus, the title compound (73.5 mg, yield: 64%) was
obtained.

'H-NMR (400MHz, CDCls) Sppm: 8.22 (1H, t, J =8Hz), 8.01(2H, d,



To an N, N-di net hyl formam de (2 nL) solution of the conmpound obtained in

Ref erence Exanple 47 (100 ng, 0.222 nmol) , 1-hydroxybenzotriazol e

nonohydrate (29.9 ny, 0.222 nol),

N- ( 3-di net hyl am nopropyl)-N -et hyl carbi®di i m de (127.4 ng, O 665 nol) and

(R)-2-am no- 1-propanol (24. 9 ng, 0.332 nol) were added at room

tenperature, and the mxture was stirred for 3 hours at the sane

tenperature. Subsequently, water was added to the reaction m xture, and the

m Xt ure was-Suhj,ect.ed 450 cextract mon onee wiltlh et hyl =agetpaf e7. The(omganic

| ayer thus obtai ned was washed with water and 10% bri ne, and then was dried

over anhytr dus9Bodi utn 826 ade. (Ihensol Bedtl WagE, di std Flodd ) of 8. 8Ade2Hy educed

pressure, and the resulting residue was purified by silica gel colum

chr omat ogicapHy={ hehame: 6t BPF-3acét bt m)50250442380707Hv/v),. 1TREs(6khe title

compound (92. 9 ng, yield: 83% was obtained. 1H NVR (500MHz, CDC13) 6ppm

8.20 (1HdAt J 3ZBez) 1-B5003H,. 98 {3HH#), 7186 1(}-?2 dd, 2x120.9Hz9,59. 06

(2H, dd, J=12, 3Hz)690(1H dd, J=12, 8Hz) 51 (IH t, -7Hz} 4.7-4.9

(| H m, ?%1“( lHO 44, (3811ddgppy113. §8i%) ]{HMSdéiFAg—)lI“/ZGHZS)% £M3513: 21 (1H,
,243[(01% 2.31-2.23 (2H, m, 1.43 (6H d, J=7Hz), 1.32 (3H, d,

J=7Hz) 3( t, J 8Hz) I\/B (FAB+) mz: 510 [M+H] . [0380] 115

(Exampl e 68) N-(Ecoy Ry op% 2-f| uoro-4-(5-{(1R)-1-[4-(5-isopropyl

-1, 2, 4- oxadi azol q) oxy p 5%/11- 1, 2, 4- oxadi azol - 3- y1l) benzam de

[0381] [0382] ¢ 4 of o %ha ? EQ!; %%gggnﬁag ggag&)ﬁeaowmg 2f e SOMPOUN

obtained in Refe ence

1- hyerXYQﬁﬂfQSﬂ"P@&d@s@D@bwr@ﬁ &d3 S Benh 0. 2(?&; Pl drystalline '
N- (3- di et hyl am nopropy1) - N -ethyl carbodii m de (65.5 ng, 0.342 mmol) and

cycl opr opyd et Tvd AR A 4O 1 hagRe §6umTBt da 1T L2 addedk et wi ORM b ESPEEAS UT €,
and the m xture was stirred for 30 mnutes at the sane tenperature.

Subsequerddd/,t &t erthavas] @tdleds tiald e t@Achiom am xdwl€;t angl hhehhhxt ure was
subj ected to extraction three tinmes with dichloronethane. The organic |ayer
t hus obt direcclwas washets witd eotsatnedt ed aqueous sol ution of sodi um

hydr ogen carbonate, and then was dried over anhydrous sodi um sul fate. The
sol vent wEES3®H stilled of f under reduced pressure, and the resulting residue
was purified by silica gel columm chromat ography (hexane:ethyl acet ate =
95:5 -+ 50:50, \eAt Exam@a%%ww%ﬁﬁ&m& z@%swolﬁr@md:e 6454 ) was

obt ai ned. 116 J —QFE) 7.97-8. 00( 1H,
.0 to g of a test compound was weighed, and then

a 0.5 w/v% methyl cellulose solution was added thereto to
prepare a 1 mg/mL liquid for administration. Alternatively,
1.0 to 10.0 mg of a test compound was weighed, and then
N,N—dimethylformamide was added thereto to prepare a 20 mg/mL
compound solution. This was further diluted to 20 times using
a 0.5 w/v% methyl cellulose solution, and thereby a liquid for
admlnlstratloﬁateaflnalconcantratlonofflmg/measprepa ed.
C57/BL6J mice (male, 6 to 8 weeks old) were purchased from
Charles River Laboratories Japan, Inc., and were raised until
they were 9 to 13 weeks old. The mice were fasted, starting
from a time point between the 17" hour and the 18" hour of the

day before the test day, and were continuously fasted until the



(1H,d,J =13Hz), 7.06 (2H, d,J =9Hz),6.82-6.90(1H m,b5.51(1Ht, dd,J
=7,7Hz), 3.29-3.22(1H, m,2.34-2.20 J =6Hz), (2H,n), 3.36 1.44 (2H, (6H d,
J =7Hz), 1.15 (3H, t, J =7Hz), 1.15-1.02 (1H, n), 0.61-0.56 (2H, n), 0.30
(2H, dd, J =11, 5Hz); MS (FAB+) mz: $p6 [M-H]. [0383] (Formul ation

Exanpl e) 5 g of each of the conpounds obtained in the Exanples, 90 g

of lactose, 34 g of corn starch, 20 g of crystalline cellul ose,

and 1 g of

magnesi um stearate are mxed with a blender, and then the blend is
tablettedcadt h antahd ebkingh BENLBE . walhebeb¥ctbald RSt RE & eRIAI hedn, [ 0384]

(Test Exanple 1) Mouse oGIT (oral glucose tol erance test)

2.0to

10.0 ny ofnd thest t BeNMPeHNd Was ahohes: randoh hereil Sl wor¥pBethyhas

cel lul ose solution was added thereto to prepare a 1 ng/nL |iquid for

adm ni st raatd lany aAhtied satiredl y, Blodd tva s16o D] agt ed agyatiest r conpeunstuaas

wei ghed, and then N, N-di net hyl formam de was added thereto to prepare a 20

ng/ nL compound ol menut®hi afas the taveri rdid tagdi aro (20et baesdusipgra 0.5

w v% net hyl cellul ose solution, and thereby a liquid for adm nistration at

a final contehetdtiiont ohe I sng PonRise PespaPEd VESPLBL6IS WPV ARFEY/ 6 to 8

weeks ol d) were purchased from Charl es River Laborataorjes Ja ag,gltlg ., and
ed,

starting fro tine int between the 17th hour and the_18th hour ,of the

oy ber ort) T Xoast ARy Lk b TR MR IGuS PG P SEPSG AL OPRelo4dY ¢ oot

nd  hen, t he

m ni ster ed.

B ood was, col | eeted: Agai o fromide gaudal veh nldiiLy. mibes, Al

wer e rai sedOnPitPCPRBYS et &t 9 (3 51 8 TRedRs2BNUN L The L A b idr @

On the test, day, bl pod was gl '§f£&§’wfarsocnc‘)ﬁ‘eec%é‘é“%%'omvﬁé"ca
liquid for adt hini Stration previously préepared was orally a
at t

admi ni stration (t sugar

is tine is designate

&Y t he

as a

pre-val ue-J1 1e SUbs eqUent | Yam@ 0% Ol ucoser sl of, Was, OF 3t & Y 8dgd i st er ed
in an anount of 10 nl/kg, and thereby, the mcCe were subjected to glucose

load. Afteradhe. glueosecleaduehl 9pd was woddeeetddomete gaudak yein at
time points of 15, 30, 60 and 120 mi nutes. Each of the collected bl ood
sanpl es vBS, N0 Anger @ miseparsatétblroode ph astmse Thaadwereahsuesuaad t he

bl ood gl ucose | evel values at 15, 30 60 and 120 m nutes after the gl ucose

| oad wer ew neasur@dian tde de rdAXdol (BadeC o@XT )( A&TnGotpe) saphngtetebsepadr at ed
bl ood pl asma sanples, and the decrease rate (% of the blood sugar |evel .
AUC wi t h pespeztsanp ke velingd dhaddetirstamed agreodp )was thechlapddsugeanwhi | e,
t he vehicl e-adm ni stered group was adm nistered with a 0.5 w v% net hyl

cel l ul osel e Lthdh Bt HBEPSCN Ne dt neehy Tt or #dht He? beoedy YUPHRL 9P

cellul ose m xed sol ution. [Q385]

calculated. Meanwhile, the vehicle-administered group was

administered with a 0.5 w/v% methyl cellulose solution or a

5%v/v N,N-dimethylformamide/0.5 w/v% methyl cellulose mixed

solution.
[0385]

As a result, the compounds of Examples 5, 7, 1

4, 47 to

49, 52, 57, 58 and 64 decreased the AUC by 5% or more and less

than 20%, and the compounds of Examples 1, 4, 6, 8, 10 to 13,

15 to 19, 23 to 26, 28, 31, 33, 43 to 45, 55 to 56,
and 66 to 68 decreased the AUC by 20% or more.

[0386]

6l to 63

(Test Example 2) Rat oGTT (oral glucose tolerance test)



As a result, the conpounds of Exanples 5, 7, 14, 47 to 49, 52, 57, 58 and
64 decreased the AUC by 5% or nore and | ess than 20% and the conpounds of
Examples 1, 4, 6, 8, 10 to 13, 15 to 19, 23 to 26, 28, 31, 33, 43 to 45, 55
to 56, 61 to 63 and 66 to 68 decreasegig he AUC by 20% or nore. [0386] 118
and test for neasuring conpound concentration in rat blood A test
conpound is wei ghed, and then a suspension liquid thereof is prepared using
a 0.5 wv%nethyl cellulose solution. Zucker Fatty rats and Zucker Di abetic
Fatty ratgnd medss £ Gneb e Sbbodk® Pomehasedt{samehast esiRbyer
Laboratories Japan, Inc., and before the test, grouping of the rats is
carried out on A Rheshasbmp®ind hies Rleqethesyygandl eveh s andpeady onel gghsdof the
adm ni stered groups. The rats are fasted, starting froma tinme point

bet ween ttie= A&t h isopirewande d hues 18t A hduw /of mdieh dhydiafudrose heitesbnday, and
are continuously fasted until the test. On the test day, blood is collected
fromthe “ackkl hatity raid tehen Zuskegudiedsitar [Fadglivd rptevi(madky Brepared is
orally adm nistered. Blood is collected again fromthe caudal vein thirty
m nut es 4@ ereglhe @i Mt My gehel Bhwodhanbas Rever habehatoried is
designated as a gre-val ue) . Subsequently, a 50% %I ucose solution is orally
adni ni st efEPEn L8A - arfftthPe6P 8 THY k§S tarftF YHIDYT HiHerrEPs SaFer §tBfect ed

to glucose | oad. After.the_gqglucose |oad, blopod is collected f.romthe caudal
vo o e B e 86 i BB or 8 A PE R LS S ey e BRESLaF | ot od

bl ood sanpl es i s. centrifuoged to separa I La . T re-val , and
t he bl 00386? u%%@len Sg/eeﬁeéj/g’{ruoeu “at ggem&%&geé{?gl?a %gﬁd §Q%53%§ga?f§$ t he

L C0o® o R BTRRSUEEH U @ [ucRboadaty T WAAT (AP oo oS! 0y! e

separate ood plasma sanples, and the decrease rate _ od
sugar | euel r ACrWel e £€8REC 2N @ 3 Vbt €] £28481 PissiLILOLAF QYR HSc €8k cul at ed.
Meanwhi | e, the vehicle-admnistered group is admnistered with a 0.5 wv%
nethyl . o@h |tHO%R s30hull, 01003195 [E8BFdcted frond hhdleedp! asna,sannl es
obtai ned by the nethod descri bed above are used for the neasurenent of the
pl asma coticent tiad | onsdn ¢ hen t BSdu tonpoemtlous hy opdepatedneasourelihe pl asnma
concentration of the test conpound for a day, blood is collected 4 hours to
8 hours addreinidtecaei nitdtocat iien codne okwen aghtier £24mhobescatbelbledd pl asna
is subjected to protein renoval, and then is fed to a liquid

chr omat ogtlaphyy massit@sabfzer the calmdoiste atheorc dhpountoecdrcwiatr 4€Veh in t he
bl ood plasma. [0388] (Test Exanple 3) Test on protection of p cells
(pancreasyt this tiffe ¥ GEI1qpERd eds > prerectiveg -acPrbaeaR At LEst @
conpound can be confirned by naki ng reference to the, nethod described in
Junko Qgawh® ®YUGSE SOd 165 dfcREAL VY| AdBEN 1RSI S 1 RN PRPANT286 {1990).

| ndustri al licabi].it 0389 The conpoun f the present

| vent | o5t P (8 et Lal 1)° 2525t ADF o= a0 FoF Rer L6t SF SoREEr BPeds an
active i | ent r eutical . co sitionfor treati and/ or
preventi %ff%g&‘f g.i%g%?g?,or%c/pé lf%gi %I%ect@s,ectgteescpgtr ?%%}Ilg |a%r%tlegg'18
hyper gl yceni @ ue, 40,01 hey IRGLASed MPRI re | epangess th

di abet e_s-5{?1“l[éns%lcrﬁl%1(:apedprzji?seases(f31 di alﬁbee’tél'c c’onp%rg:la#gﬁ%rtasﬁd F%g Iﬁge,t and for
prot ecti ngoP1 £&4 LS AL hEaRENES 8aScend 20r GEAENG dopacarpaiingbd gRESRENt €d by
general formula (I):

The pre-value, and the blood glucose level values at 30 minutes,
1, 2 and 3 hours after the glucose load are measured with a
Glucoloader GXT (A&T Corp.) using the separated blood plasma
samples, and the decrease rate (%) of the blood sugar level AUC
with respect to a vehicle-administered group is calculated.
Meanwhile, the vehicle-administered group is administered with

a 0.5 w/v% methyl. cellulose solution.



wherein Rl represents a hydrogen atom or the C-C6 al kyl group substituted
with one or two substituents selected froma substituent subgroup a;

t he substituent subgroup a is the group consisting of a C-C6 al koxy group,
a O -C6 al koxycarbonyl group, a hydroxyd group which may be substituted

Wi th a substituent selected froma substituent subgroup p, and a carboxyl
group; the substituent subgroup p is the group consisting of a C-C6
al kyl car bonyl group substituted with one or two substituents selected from
a substi tuetysubgroup 7, and a 4- to 6-nenbered heterocyclic carbonyl
group which may be substituted with one O -C6 al kyl group; t he
substituent subgeotPoddics ddne g&@pPe § W St P boft e hypdheXyde g Olkfkd an

am no group, a (Cl-C6 al kyl)am no group, a di (Cl-C6 al kyl)am no group, a
car banoylalgreupreaupdefidr gheupeasdrandnt tef Ghrepbesred dwetesotyct ien gr oup;
R2 represents a hydrogen atom or a C-C6 al kyl group which may be

substi t utceed thiet K eorte doydraoxyd . glouprder to mersRireandheRRlatsoget her with the
nitrogen atomto which R and R2 are bonded, may be joined to form an

azet i di ncYyasudradt iy 61t hesgroupvmd ipgrpHeli nolepddps, cohkreiedt he
azetidino 121 group, pyrrolidino group or norpholino group be

subst i t ute&oWeht o “rﬂ}'é?soﬁlteﬁr?)ﬁ% P gpeS ’?b?(ﬂ}'t@- @Vglnkgﬂﬁito%dp; R3
and R4 each independently represent a.01-06 al kyl group; R5 represents a
hal ogen AXBATT 41615084 RYT T oip;S R0 SeprLsenPe Chonti bEBRYAL o e

m and n ch i.ndependently, represen integer, from0O to 4: V,
W X Y :t%]cf 7 lesagﬁl%(?gcd)epaenldle%%%e/ Cﬁlerpornga{;ceo éa(ﬁ?%/rm?\fs o?'naalo%?%]? gogeuti cally
accept abl t f e sampund i t i ereiny
and Z bot lfcglplraetfsé;ﬁt{ﬁeoa—fom%?u% gc conmpound g@ﬁ%%i%t%% (gigrg%s%érmz
wherein f kW both represent CH 4. The conpound according to any one of
clainms 1 to 3, wherein X represents N 5. The conpound accordi ng to any
one of claims LT@tduxuhpleid) Rstreprasanic il cahkyl (GiotPeas)
substituted with one or two hydroxyl groups. 6. The compound according to
any one of clame P tteld, pherricrsRl-preprasent st irdradxgetdedt group, a
hydr oxyi sopropyl group, a hydroxy-1, 1-di net hyl ethyl group, or a

2- hydr oxyedmpdunddraaxy et hodn) fietred kgr ougking reference to the method

described in Junko Ogawa, et al., Life Sciences, Vol. 65, No.

12, pp. 1287-1296 (1999).

Industrial Applicability
[0389]

The compound of the present invention or a
pharmaceutically acceptable salt thereof is useful as an
active ingredient of a pharmaceutical composition for treating
and/or preventing type 1 diabetes, type 2 diabetes, gestational
diabetes, hyperglycemia due to other factors, impaired glucose
tolerance, diabetes-associated diseases, diabetic
complications and the like, and for protecting B cells or the

pancreas.



122 7. The conpound according to any one of clains 1 to 4, wherein R1-
represents a O -C4 al kyl group substituted with one substituent sel ected
fromthe substituent subgroup a, wherein the substituent subgroup a is a
hydr oxyl group substituted with one s1@Gtituent selected fromthe
substituent subgroup p, the substituent subgroup 13 is a C1-C4

al kyl carbonyl group substituted with one substituent selected fromthe
substituent subgroup y, and the substituent subgroup 7 is an am no group.
8. The conpound according to any onecohrelsains 1 to 4, wherein R represents
an am nonet hyl car bonyl oxyet hyl group, an am nomet hyl car bonyl oxyi sopr opy!
group, orl.an am roretidwyld ardporpcoxiedl byl -ghrmetdly | feidyd 1 gr aup:. 9. The
conmpound according to any one of Elains lto %, wherein R2 represents a

hydrogen atom 10. The conpound actgfd) ng t¥™any one of clainms 1 to 9,

a d-C3 al kyl r%up. 11y conmpound according to any
s &8n ethyl group. 12. The conpound
erein R4 rePresents a d-C3 al kyl
o any one ofllclaims 1 to 11,
wher ei n Rg-LRpresent s/an\gt hyl group or an isopropyl group. 14. The
conpound accdvgind=ﬁﬂ any xone of clainms 1 to 13, wherein R5 represents a
hal ogen at om Rand mrepresents 1. 15. The conpound according to any one of
claims 1 to 13, wherein R5 represents a fluorine atom and mrepresents 1.
16. The cBHIGUHY RackRieh SR Tt 2amy 6pechfa ™ vg the &S Us 6 alévédi Araup
represents conpound sel ected fromthe grggfeggg§i§tingaof t he

f0||0win§“§%ﬁﬁﬂﬁﬁa% w1gg)one or two substituent Y om

substituent subgroup a;

one of clains 1 to
according to
group. 123

wherein R3 represeCtg)

the substituent subgroup a is the group consisting of a
Cl-C6 alkoxy group, a Cl-C6 alkoxycarbonyl group, a hydroxyl
group which may be substituted with a substituent selected from
a substituent subgroup B, and a carboxyl group;

the substituent subgroup B is the group consisting of a
Cl-C6 alkylcarbonyl group substituted with one or two
substituents selected from a substituent subgroup y, and a 4-
to 6-membered heterocyclic carbonyl group which may be
substituted with one Cl1-C6 alkyl group:;

the substituent subgroup y is the group consisting of a
hydroxyl group, an amino group, a (Cl-C6 alkyl)amino group, a
di(C1-C6 alkyl)amino group, a carbamoyl group, a phenyl group
and a 4- to 6-membered heterocyclic group;

R2representsakw@rogenatom,cn:aCl—C6alkylgroupwhich
may be substituted with one hydroxyl group;

or R! and R2, together with the nitrogen atom to which
R! and R? are bonded, may be joined to form an azetidino group,

apyrrolidino group or a morpholino group, wherein the azetidino



2-fluoro-N(2-hydroxyethyl)-4-(5-{1-[4-(5-isopropyl-1

, 2, 4- oxadi azol - 3-yl ) phenoxy] propyl1-1, 2, 4- oxadi azol - 3-yl ) be nzam de,
2-fluoro-N-[(1R)-2-hydroxy-I|-nethylethyl]-4-(5-11-[4-

(5-1isopropyl -1, 2, 4- oxadi azol - 3-yl ) phepgky] propyl1-1, 2, 4- oxa

di azol - 3-yl ) benzam de,
2-fluoro-N-(2-hydroxy-1, 1-di nethyl ethyl)-4-(5-{1-[4-(

5-isopropyl-1, 2, 4- oxadi azol - 3-y1) phenoxy] propy11l- 1, 2, 4- oxad

i azol - 3-y Za-d8,) idino gr r morpholino group may be substituted

(2R) - 2-{ [%%%o?ck{n-r&%(%fill- [g Czusp iosopr o%yl -1, %,g4- o>E<Dadi Y

azol - 3- yly phenepy 11y @Ryt 1y 2ol 0xadhag ohydr ¥k y-benzoy! daeyn et paepy!

gl yci nat e hydrochl ori de,

2-{[ 2-f1 uor 0- 4-K%ardd R} 4aCh-i rsprapyentdl P répoxadhazoti-cé24 kyl group;

3-yl) phenoxy] propyl I -1, 2, 4- oxadi azol - 3-yl ) benzoyl | am nol - 2- met hyl pr opyl|

gl yci nat e hydr &hlreprédegnts a halogen atom or a Cl-C6 alkyl group;
2-fluoro-N-[(1S)-2-hydroxy-1-nethylethyl]-4-(2-{1-[4-

(5-i sopropyl- 1,8, sepxadieazs| a3hypllpgkenatpipr opyll- 1, 3- oxadi

azol - 4-yl ) benzam de , ,
(28)-2-1[2-f|ud?GUHiGQﬁffh[43€§Pﬁ§§6P&éYIIfPE?EﬁﬁiaéP integer from 0
azoI-3-y|$$2§poxxﬁpropyll-l,3-oxadiazol4-y|)benzoy|]aninoIp ropyl glycinate
hydr ochl o A 4-(5-{1-[4-(5-ethyl -1, 2, 4- oxadi azol - 3-y1) phenoxy] prop
Tt bema et %YV R M L LEBkn A O T T8 cn or w,
(29)-2-{[4-(5-11-][4-(5- , 2.4 | az -

noxy]proﬁ?ﬁ §1§%?%ﬁ%§§%?%£%ﬁg%-%ﬁg?gggﬁ%%r%%%ﬁz%§%€£§¥holpr opyl glycinate
hydr ochl ori de, 2-fluoro-N-[(1R)-2-hydroxy-I|-nethyl ethyl]-4-(5-{(1R)-
1-[4-(5-isopropyl-1, 2, 4- oxadi azol - 3-yl ) phenoxy] propy11-1, 2,

4- oxadi azp| - 3- yinbezdHER) a@B@rding to claim 1, wherein Y and Z both

N- (cycl opropyl met hyl )-2-fluoro-4-(5-{(1R)-1-{4-(5-iso

propyl- 1, Zepgdroxadt azol - 3- y1) phenoxy] propyl}-1, 2, 4- oxadi azol
-3-yl)benzam de. 18. A pharnaceutical conposition conprising, as an active
i ngredi ent, the conpound according to any one of clains 1 to 17, or a
pharmaceutically acceptable salt thereof. 19. The pharnmaceuti cal

conposi ti®dn accordigmpoirg] aionot8linfiorto ¢25im Hi abet eseszddi &t edddWsease,
or obesity. 20. The pharnmaceutical conposition according to claim 18, for
prot ecti ngeph ceepsedent helpancreas. 21. Use of the conpound according to
any one of clainms 1 to 17 or a pharmaceutically acceptable salt thereof,
for preparing a pharmaceutical conposition

4. The compound according to any one of claims 1 to 3, wherein

X represents N.

5. The compound according to any one of claims 1 to 4, wherein
R} represents a C1-C4 alkyl group substituted with one or two

hydroxyl groups.

6. The compound according to any one of claims 1 to 4, wherein
R' represents a hydroxyethyl group, a hydroxyisopropyl group,
a hydroxy-1,1l-dimethylethyl group, or a

" 2-hydroxy-1- (hydroxymethyl)ethyl group.



22. A nmethod for treating and/or preventing a di sease, the method
conprising admnistering to a manmal a pharnacol ogically effective anount
of the compound according to any one of clains 1 to 17 or a
pharmaceutically acceptable salt therggf. 23. The nethod according to
claim 22, wherein the mammal is a human bei ng.

7. The compound according to any one of claims 1 to 4, wherein
R' represents a C1-C4 alkyl group substituted with one

substituent selected from the substituent subgroup o, wherein
the substituent subgroup a is a hydroxyl group substituted with
one substituent selected from the substituent subgroup B, the
substituent subgroup B is a Cl-C4 alkylcarbonyl group

substituted with one substituent selected from the substituent

subgroup y, and the substituent subgroup y is an amino group.

8. The compound according to any one of claims 1 to 4, wherein
R' represents an aminomethylcarbonyloxyethyl group, an
aminomethylcarbonyloxyisopropyl group, or an

aminomethylcarbonyloxy-1,1-dimethylethyl group.

9. The compound according to any one of claims 1 to 8, wherein

oo)
[N

represents a hydrogen atom.

10. The compound according to any one of claims 1 to 9, wherein

R® represents a C1-C3 alkyl group.

11. The compound according to any one of claims 1 to 9, wherein

R® represents an ethyl group.

12. The compound according to any one of claims 1 to 11,

wherein R* represents a Cl-C3 alkyl group.
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13. The compound according to any one of claims 1 to 11,

wherein R* represents an ethyl group or an isopropyl group.

14. The compound according to any one of claims 1 to 13,

wherein R®> represents a halogen atom, and m represents 1.

15. The compound according to any one of claims 1 to 13,

wherein R® represents a fluorine atom, and m represents 1.

16. The compound according to any one of claims 1 to 15,

wherein n represents 0.

17. A compound selected from the group consisting of the
following compounds:
2-fluoro-N-(2-hydroxyethyl)-4-(5-{1-[4-(5-isopropyl-1
;2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)be
nzamide,
2¥fluoro—N—[(1R)—2—hydroxy—1—methylethyl]—4—(5—{1—[4—
(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxa
diazol-3-yl)benzamide,
2~fluoro-N- (2-hydroxy-1, 1-dimethylethyl}-4-(5-{1~-[4-(
5-isopropyl-1,2,4-oxadiazol-3~yl)phenoxylpropyl}-1,2,4-oxad
iazol-3-yl)benzamide,
(2R)-2-{[2~fluoro-4-(5-{1-[4~(5-isopropyl-1,2, 4-oxadi
azol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]amin
o}lpropyl glycinate hydrochloride,

2-{[2-fluoro-4-(5-{1-[4-(5-isopropyl-1,2,4-oxadiazol-
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3-yl)phenoxylpropyl}-1,2,4-oxadiazol-3-yl)benzoyl]lamino}-2-
methylpropyl glycinate hydrochloride,

2-fluoro-N-[ (1S)-2-hydroxy-1l-methylethyl]-4-(2-{1-[4-
(5-isopropyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1, 3-oxadi
azol-4-yl)benzamide,

(28)-2-{[2-fluoro-4-(2-{1-[4-(5-isopropyl-1, 2, 4-oxadi
azol—3—yl)phenoxy]propyl}—l,3—oxadiazol4—yl)benzoyl]amino}p
ropyl glycinate hydrochloride, |

4-(5-{1-[4-(5-ethyl-1,2,4-oxadiazol-3-yl)phenoxy]lprop
vl}-1,2,4-oxadiazol-3~-yl)-2-fluoro-N-[ (1S)-2-hydroxy-1-meth
ylethyllbenzamide,

(28)-2-{[4-(5-{1-[4-(5-ethyl-1,2,4-oxadiazol-3-y1l)phe
noxylpropyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzoyl]amino}pr
opyl glycinate hydrochloride,

2-fluoro-N-[ (1R)~-2-hydroxy-l-methylethyl]-4- (5-{ (1R) -
1-[4-(5-1isopropyl-1,2,4-oxadiazol~-3~yl)phenoxy]propyl}-1,2,
4-oxadiazol-3-yl)benzamide, and

N- (cyclopropylmethyl)-2-fluoro-4-(5~-{ (1R)-1-[4-(5-is0o
propyl-1,2,4-oxadiazol-3-yl)phenoxylpropyl}-1,2,4-oxadiazol

-3-yl)benzamide.

18. A pharmaceutical composition comprising, as an active
ingredient, the compound according to any one of claims 1 to

17, or a pharmaceutically acceptable salt thereof.

19. The pharmaceutical composition according to claim 18, for

treating and/or preventing type 1 diabetes, type 2 diabetes,
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a diabetes-associated disease, or obesity.

20. The pharmaceutical composition according to claim 18, for

protecting B cells or the pancreas.

21. Use of the compound according to any one of claims 1 to
17 or a pharmaceutically acceptable salt thereof, for preparing

a pharmaceutical composition.

22. A method for treating and/or preventing a disease, the
method comprising administering to a mammal a pharmacologically
effective amount of the compound according to any one of claims

1 to 17 or a pharmaceutically acceptable salt thereof.

23. The method according to claim 22, wherein the mammal is

a human being.



