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*@300002* Techni cal Field [0001] The present inventi

a novel acyl benzene derivative having a hypogl ycem c action ammm’l “I@m”mf
cell- or pancreas-protecting action, or to a pharnmaceutically accept abl'e

salt thereof, and a pharnmaceutical conposition contai ni mhsﬁég‘f-i—ve—— =
i ngredi ents. Background Art [0002]

DESCRIPTION AT

ACYLBENZENE DERIVATIVE - ___*G00002*

Technical Field
[0001]

The present invention relates to é novel acylbenzene
derivative having a hypoglycemic action and/or a B cell- or
pancreas-protecting action, or to a pharmaceutically
acceptable salt thereof, and a pharmaceutical composition
containing 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 °
_oftherapeuticdrugsforchabetes,includebiguanideagentsaﬁd
thiazolidinedione agents that improve_insulin resistance;
sulfonylurea agents and glinide drugs that promote insulin
éecretionfrompancreatL:Bcélls;anda—glucosidaseinhibitors
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 effects

such as weight gain and edema; sulfonylurea agents and glinide



Di abetes nellitus is a netabolic disease primarily characterized by a
chroni c hyperglycemc state due to a |ack of insulin action. The treatnent
of diabetes is generally by drug therapy together with diet therapy and
exerci se therapy. Exanples of oral hypoglycem c agents in use, which are a
cl ass of therapeutic drugs for diabetes, include biguanide agents and

t hi azol i di nedi one agents that inprove insulin resistance; sulfonylurea
agents and glinide drugs that pronote insulin secretion from pancreatic

cell's; anfhyglnicasidaseriahi hid arsrddal snbhbit SHga41 abspiptben. [0003]
However, it 1s reported that biguanide agents have adverse side effects
such as diggestdary el e @ t@acldg-ace gashse ; t hazel yvisediaaseagent s
have adverse side effects such as weight gain and edema; sul fonyl urea
agent s andiglbitiaes hhwugsadravesadviets eefdet ef §ech sasudhaashdypogl ycenmi a or
secondary failure due to | ong-termuse; and a-glucosi dase inhibitors have
adver se dipredfidrsot deygdloraendi af rarearalheypbot gcedived ppmemtich aanor al
hypogl ycem ¢ agent which can address such problens is desired. [0004]

Fur t her mYEr9S$ rBtEhtPERARFS pi pete ofi 1A conpounds have been devel oped as
oral hypo &yc%nic agents having new structures (see, for exanple, Patent
Li t er at ur® P4l 4) . Still further, oxadi azol e conpounds have been

di scl ose_d (seeg 2 exar}pel e’inpgégggt I_ietae'\Lrsat urie e5ri%in6g 'cog E)%E’)idonhu 3t
Patent Literat Pé%ﬁﬁﬁﬂﬂ ' y » P1P b s have
been developed as oral hypoglycemic agents having new
structures (see, for example, Patent Literature 1l to 4). Still
further, oxadiazole compounds have been disclosed (see, for
example, Patent Literature 5 or 6).
Citation List
Patent Literature
[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
Patent Literature 5: WO 11/016469

Patent Literature 6: WO 11/016470

Summary of the Invention
Problemé to be Solved by the Invention
[0006]
However, the piperidine compounds have a problem in that
a sufficient hypoglycemic action and a B cell- or

pancreas-protecting action cannot be easily obtained. Thus,



Patent Literature 1: WD 07/116229 Patent Literature 2: W) 07/003960
Patent Literature 3: WD 07/003962 Patent Literature

anobject<ﬁftheprésentinventionis1x)providecompoundswhich
have a new structure that is neither described nor suggested
in the above patent literature and have an excellent
hypoglycemic action, and a B cell- or pancreas-protecting
action, or a pharmaceutically acceptable salt thereof; a
pharmaceutical composition having an excellent therapeutic
effect and/or prophylactic effect on type 1 diabetes, type 2
diabetesandthelike,whichcauseanincreasejJ1thebloodsugar
level due to abnormal sugar metabolism; and a pharmaceutical

composition having a P cell- or pancreas-protecting action.

Means for Solving the Problems

fO007]
The present invention provides:
(1) a compound represented by general formula (I):
[0008]
[Chemical Formula 1]
O
2 3
R R
q o
. o 0
— \
R N N-O
H R*
[0009]

wherein R! represents a hydroxy Cl1-C6 alkyl group or a
hydroxy C3-C6 cycloalkyl group, each of whichmay be substituted
with 1 to 3 substituents selected from substituent subgroup a,

substituent subgroup a is a group consisting of a hydroxyl



4: WD 05/061489 Patent Literature 5 WD 11/016469 Patent Literature 6:
WO 11/016470 Summary of the Invention

group and a carbamoyl group,

R? represents a methyl group or an ethyl group,

R3 represents a Cl1-C6 alkyl group or a C3-C6 cycloalkyl
group,eadnofwhidnmaybesubstitutedwith1tx>3halogenatoms,
and

R* represents a halogen atom;
or a pharmaceutically acceptable salt thereof.

(2) the compound as set forth in item (1), wherein R!
represents a hydroxy C1-C3 alkyl group or a hydroxy C3-C4
cycloalkyl group, each of which may be substituted with 1 to
3 substituents selected from substituent subgroup «;

(3) the compound as set forth in item (1), wherein R?
represents a hydroxyethyl group, a hydroxypropyl group, a
hydroxyisopropyl group, or a hydroxycyclopentyl group, each of
which may be substituted with one substituent selected from
substituent subgroup «o;

(4) the compound as set forth in any one of items (1) to
(3), Wherein R’ represents a C1-C4 alkyl grdup or a C3-C4
cycloalkyl group, each of which may be substituted with 1 to
3 halogen atoms;

(5) the compound as set forth in any one of items (1) to
(3), wherein R? represents an isopropyl group, a‘tert—butyl
group, a cyclopropyl group, or a cyclobutyl group, each of which
may be substituted with one halogen atom;

(6) the compound as set forth in any one of items (1) to
(5), wherein R* represents a fluorine atom;

(7) a compound selected from the group consisting of the



Probl enms to be Sol ved by the Invention [0006] However, the

pi peri di ne conpounds have a problemin that a sufficient hypoglycemc
action and a p cell- or pancreas-protecting action cannot be easily
obt ai ned. Thus, an object of the present invention is to provide conmpounds
whi ch have a new structure that is neither described nor suggested in the
above patent literature and have an excell ent hypoglycem c action, and a p
cell - or pancreas-protecting action, or a pharmaceutically acceptable salt

t her eof ; fa1phariMRC WiipeRindgzenposi tion having an excel l ent therapeutic
effect and/or prophylactic effect on type | diabetes, type 2 diabetes and

the like, whicl-gauselan-ilrdueassdlppdie leabsaugapdansaly duegy pbnor mal
sugar netabolism and a pharmaceutical conposition having a p cell- or

pancr eas-lprotiecixianyg aactli-Gr.y INeanrs fas) -Sbl 3+ diich dveo Rrobdeyis] § D00Rhodhe
present invention provides: (1) a conpound represented by general formula
(1): [Oo0®8nZactigi®i.cal Formula 1] O

N-[(1S)-2-amino-1- (hydroxymethyl)-2-oxoethyl]-4-(5-{ (
1R)-1-[4-(cyclopropylcarbonyl)phenoxy]propyl}-1,2,4-oxadiaz
01-3-yl)-2-fluorobenzamide,

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxy]propyl}-
1,2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1R) -2-hydroxy-1-methylet
hyl]lbenzamide,

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxylpropyl}-
1,2,4-oxadiazol-3-yl)~2-fluoro-N-[(1S)-2-hydroxy-1l-methylet
hyl]benzamide,

4-(5-{(1R)-1-[4~(cyclopropylcarbonyl)phenoxy]propyl}-
1,2,4-oxadiazol-3-yl)-N-[ (2R) -2, 3-dihydroxypropyl] -2-fluoro
benzamide,

4—(5—{(lR)—1—[4—(cyclopropylcarbonyl)phenoxy]propyl}—
1,2,4-oxadiazol-3~-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethy
l)ethyl]lbenzamide,

4-(5-{(1R)-1-[4- (cyclopropylcarbonyl)phenoxy]ethyl}-1
r2,4-0xadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl
yethyl]lbenzamide,

4-(5-{ (1R)-1-[4- (cyclopropylcarbonyl)phenoxylethyl}-1
r2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1S)-2-hydroxy-1l-methyleth
yllbenzamide,

4-(5-{ (1R)-1-[4- (cyclopropylcarbonyl)phenoxylethyl}-1

s 2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1R, 2R) -2-hydroxycyclopent



[ 0009] wherein R represents a hydroxy Cl-C6 al kyl group or a hydroxy C3-C6
cycl oal kyl group, each of which may be substituted with 1 to 3 substituents
sel ected from substituent subgroup a, substituent subgroup a is a group
consisting of a hydroxyl. group and a carbanoyl group, R2 represents a

met hyl group or an ethyl group, R3 represents a O -C6 al kyl group or
a C3-C6 cycl oal kyl group, each of which nay be substituted with 1 to 3

hal ogen atons, and R4 represents a hal ogen atom or a pharmaceutically
accept abke 1paintz atdiefegof . (2) the compound as set forth in item (1),
wherein R represents a hydroxy O -C3 al kyl group or a hydroxy C3-C4

cycl oal kyl gr odp,(5eddi ROt 1wtide cryayl dper cgydsta thddred )wHdndlktjeethslupst i t uent s

sel ected from substituent subgroup a;
;2,4-oxadiazol-3-yl)-2-fluoro~-N-[ (1R) -2-hydroxy-1l1-methyleth
yl]benzamide,

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1
,2,4-oxadiazol-3-yl)-2-fluoro-N-[(1S,2S3)-2-hydroxycyclopent
yllbenzamide,

4-(5-{(1R)-1-[4-(2,2-dimethylpropanoyl)phenoxy]propyl
}-1,2,4-oxadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymet
hyl)ethyl]lbenzamide,

4—(5—{(1R)—1—[4—(cyclobutylcarbonyl)phenoxy]propyl}-l
;2,4-oxadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl
)ethyllbenzamide,

2-fluoro-4-{5-[(1R)~1-{4-[(1-fluorocyclopropyl)carbon
yllphenoxylpropyl]-1,2,4-oxadiazol-3-yl}-N-[2-hydroxy-1- (hy
droxymethyl)ethyl]benzamide,

2—fluoro—N—[(lR)—2—hydroxy—1-methylethyl]—4—{5—[(lR)—
1-(4-isobutyrylphenoxy)propyll-1,2,4-oxadiazol-3-yl}benzami
de, and

2-fluoro-N-[2-hydroxy-1- (hydroxymethyl)ethyl]-4-{5-[(
1R)-1-(isobutyrylphenoxy)propyll-1,2,4-oxadiazol-3-yl}benza
mide;

(8) a pharmaceutical composition containing, as an active
ingredient, the compound as set forth in any one of items (1)
to (7), or a pharmaceutically acceptable salt thereof;

(9) the pharmaceutical composition as set forth in item

(8), for treating type 1 diabetes, type 2 diabetes, or obesity;



(3) the conmpound as set forth initem (1), wherein R represents a

hydr oxyet hyl group, a hydroxypropyl group, a hydroxyi sopropyl group, or a
hydr oxycycl opentyl group, each of which nay be substituted with one
substituent selected from substituent subgroup a; (4) the conpound
as set forth in any one of itens (1) to (3), wherein R3 represents a d-C4
al kyl group or a C3-C4 cycl oal kyl group, each of which may be substituted
with 1 to 3 hal ogen atons; (5) the conmpound as set forth in any one
of items (1) torud) th@kw@ﬁﬁrﬁa&w@w%ﬁoﬁm&o%@& 504D i n2i L &Rt - but yl
group, a cycl opropyl group, or a cyclobutyl group, each of which may be
substi t ut @ wifdr gueothedtogen fitaslils or the (Panéheagepnpound as set forth in
any one of itens (1) to (5), wherein R4 represents a fluorine atom

(7) a conpound Slel)ectsedof rdm thepguodgpasosst stdrtth ah dhe ord®@ldfont Bfs
conpounds: 4-(5-{(1R) - 1-[4- (cycl opropyl car bonyl ) phenoxy] propy11-

1, 2, 4- oxadilaZzesl (3)yeYy-aNghasack @3- didyly egqemmidle eflltuche reerfzafde,
N—PlS) 2-am no- 1- (hydroxynethyl)-Z oxoet hyl ] - 4- (5 {(

1R) 1- [ 4 RESRA Dpt D py | e oA Y phembxgdmpopyiion; 2, 4- oxadi az

-3-yl)-2- quorggenzanlde

- ( i

5- {(1R) 1-[ 4- y%|“k?p¥#‘c96§/¥%5%§ﬁﬁl%%r?d>&ﬁ%p9flﬁmethold lniludgng ;
, 4- I f - et enzan de,
L R S LU N (3 B 00t e o, bl benzan de,
d
E-E A (A ey 3 S LB £ ccoptapie saie
, 4- oxad{ Azl £ 3-31d - N[ (2R) - 2, 3- di hydr oxypropyl] - 2-fl uoro benzam de,
5- { 1R)-1-[ 4- (cyclopropylcarbonyl)phenoxy]propyll-
- oxadi azol 13y bhe? mbh ueoal E2thydrexy14- (BYAr 0xX¥ et PYerein the
] benzam de,
mammal is a human being.

(
0
(
0
yl

Effects of the Invention
[0010]

According to the present invention, there is provided an
acylbenzene derivative having an excellent hypoglycemic action,
and a P cell- or pancreas-protecting action, or a
pharmaceutically acceptable salt thereof, a pharmaceutical
composition having an excellent therapeutic effect and/or
prophylactic effect on type 1 diabetes, type 2 diabetes and the
like, which cause an increase in the blood sugar level, and a
pharmaceutical composition having a B cell- or

pancreas-protecting effect.

Best Modes for Carrying out the Invention
[0011]

A "Cl-Coé alkyl group" as used in the present specification



- ( (1R -1-[4- (cyclopropylcarbonyl)phenoxy]ethyll 1

, xadi azol - 3-y1) - 2-fl uoro- N-[ 2- hydr oxy- 1- (hydr oxynet hyl
t ] benzam de,

- ( (1R)-1-[4- (cycl opropyl car bonyl ) phenoxy] et hy11l-1

X

-h"’“

5-{
4-0
hy
5{
4- oxadi azol - 3-y1) - 2-fluoro- N-[ (1S) - 2- hydr oxy- 1- met hyl et h yl ] benzami de,
5-{(1R)-1-[4- (cycl opropyl car bonyl ) phenoxy] et hyl11-1
2 4- oxadi azol - 3-yl1) - 2-fl uoro- N- P1R, 2R) - 2- hydr oxycycl opent yl] benzam de,

- (5-{

4-0

5-{

4-0

5{

o
—

-h“
—_

( 1R)eabd 416 epekapr BpEheasbomyit Pgesa ¥HLEMEL 1+t 6 carbon atoms.
xadi azol -3-yl1)-2-fluoro-N[ (1R hydroxy 1-met hyl eth yl ] benzam de,

( 1Rpek-[f4-o exampireep\ireaniadmnd ):rpmﬂmxyj Uy llarl ethyl group, a
xadi azol - 3-yl1)-2-fluoro-N-[ (1S, 2S)-2-hydroxycycl opent yl]benzam de,
( 1RrcPy4-9(2up- denet hpbprogangybjipheaokyf pt opybup, an isobutyl

2, 4- oxadi azol - 3-y1)-2-fl uoro-N-[2- hydroxy- 1- (hydr oxynet

et hylduisewrzasi dec- butyl group, a tert-butyl group, a pentyl group,

-b-"
—_

-ij-h“

) t

5-{(1R)-1-[4- (cycl obut yl car bonyl ) phenoxy] propy11-1

4- oxadi hrz%rdgmﬁlyy%z P ABY 6-MNJUR/h§lriGgRrenthly aroxpnea hpkyl group,
hyl ] ben

| uor 02 Edi§n[ﬁfﬁpefﬂ?4gF(ﬁH?luorocyclopropyl)carbon

phenoa qpyl] 1, 2, 4- oxadi azol - 3-yl | - N-[ 2- hydr oxy- 1- ( hy

Xymet mi& hyl ] benzani de,

I
4-
I

uor o- N-[ (1K) wg-hydr yl
i sobutyry pheno%%)% %%g;f?%ﬁ g?b adic az{uI%e%j( ]jﬁ B:ehnez m° de nt and

uor oo A-MydrQxy: r&eér@gqr%ﬁ@éwé)cg Iﬂighy éciﬁ I%]rourr%h ving
1R) 1- (i sobut yryl phenoxy) propyl] -1, 2, 4 xadlaz % za
(8) a phar gBCEWH AN 6OBRESI LhQNe LR Bé NN A% ﬁ%?@ibﬂﬁ?ob?gr&ﬂb@;ﬂt the
¢onpound as set forth in any one of itens (1) to or a pharmaceutically
accept ablaec gal dbtitel @@bup, a cyclopentyl group, and a cyclohexyl group.

‘hJF*hJQﬁ<Iv"“
S =T pNT <
—hA—hol—l—hr—r- ~— -

[0013]

A "hydroxy Cl-C6 alkyl group" as used in the present
specification means a group obtained by substituting a hydrogen
atom of a "C1-C6 alkyl group" with a hydroxyl group. Specific
examples include hydroxymethyl, 2-hydroxyethyl,
4-hydroxybutyl, 5-hydroxypentyl, and 6-hydroxyhexyl groups.
[0014]

A "hydroxy C3-C6 cycloalkyl group" as used in the present
specificationn@anseagroupobtainedknzsubstitutingeahydrogen
atom of a “C3-C6 cycloalkyl group” with a hydroxyl group.
Specific examples include a hydroxycyclopropyl group, a
hydroxycyclobutyl éroup, a 2-hydroxycyclopentyl group, and a
hydroxycyclohexyl group.

[0015]
A "halogen atom" as used in the present specification

means a fluorine atom, a chlorine atom, a bromine atom, or an



(9) the pharmaceutical conposition as set forth initem(8), for treating
type 1 diabetes, type 2 diabetes, or obesity; (10) the
pharmaceutical conposition as set forth in item(8), for protecting p cells
or the pancreas; (11) use of the conpound as set forth in any one
of items (1) to (7) or a pharmaceutically acceptable salt thereof, for
preparing a pharnmaceutical conposition; (12) a nethod for treating
a di sease, the nmethod including adm nistering to a mammal the conpound as
set forthodianangtome of itens (1) to (7) or a pharmaceutically acceptable
salt thereof; and (13) the nethod as set forth in item(12),
wherein tllk@lddnmual is a human being. Effects of the Invention [0010]
According to the present invention, there is provided an acyl benzene
derivative havRnirharmerceltentlhypegbpperibd cactilan, agndisadp icelthe or
pancreas-protecting action, or a pharnmaceutically acceptable salt thereof,
a phar maPEGELEal SPERPEIICRItdPThAGERG an Seddelicamed et apdiWineftheact and/ or
prophyl actic effect on type 1 diabetes, type 2 diabetes and the |ike, which
cause an“PABPEREeCintPRePBEPEBATsUDEPFE0B] oakBagt phiak erRAFERIOT @
conpositkggehaving a p cell- or pancreas-protecting effect. Best Mdes for
Carrying out ‘the Invention [0011]] neans a |inear or branched al kyl group
having 1 H9 19 carbon atons. Specific exanples include a nmethyl group, an

et hyl gréup, A propyl group, an isopropyl group, a butyl group, an isobutyl

group. a sec- bt'k%{!n 9LQuRs @héeéél’?%r?’él@é@%dxa%}pgﬂ%génl% OUp: 4 %allts
- yl - propy Sroup, an I sopentyl group,” a hexylZgroup, and an 1 sohexyl
group. [ @QE3] as hydrofluorides, hydrochlorides, hydrobromides, and
hydroiodides; inorganic acid salts such as hydrochlorides,
nitrates, perchlorates, sulfates and phosphates; lower
alkanesulfonic acid salts such as methanesulfonates,
trifluoromethanesulfonates, and ethanesulfonates;
arylsulfonic acid salts such as benzenesulfonates, and
p-toluenesulfonates; organic acid salts such as acetates,
malates, fumarates, succinates, citrates, ascorbates,
tartrates, oxalates, and maleates; alkaii 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
salts, ethylenediamine salts, N-methylglucamine salts,
guanidine salts, diethylamine salts, triethylamine salts,
dicyclohexylamine salts, N,N'-dibenzylethylenediamine salts,

chloroprocaine salts, procaine salts, diethanolamine salts,



A "C3-C6 cycl oal kyl group"” as used in the present specification neans a
saturated cyclic hydrecarbon group having 3 to 6 carbon atons, and exanpl es
i nclude a cycl opropyl group, a cyclobutyl group, a cyclopentyl group, and a
cycl ohexyl group. [0013] A "hydroxy Cl1-C6 al kyl group" as used in
the present specification neans a group obtained by substituting a hydrogen
atom of a "Cl-C6 al kyl group"”™ with a hydroxyl group. Specific exanples

i ncl ude hydroxymet hyl, 2-hydroxyethyl, 4-hydroxybutyl, 5-hydroxypentyl, and
6- hydr oxyheyed z yrsnigse t | Pk ne salts A phyeroxyn&3:£6r gycl oal kyl group” as
used in the present specification neans a group obtained by substituting a
hydr ogen tattoraneft ray I'€o3adehi wy cd lad Ky lamgg oup™ with a hydroxyl group. Specific
exanpl es i nclude a hydroxycycl opropyl group, a hydroxycycl obutyl group, a
2- hydr oxyoyicd dpettop yrggtdupl ) amich emdtyith nx ysy Lt ohexyd gmonp. aE081581ts A
"hal ogen atoni as used in the present specification neans a fluorine atom
a chl ori rfalcdt 8/ 9y bt o giel tat,.ody séneapalt odiamgiatiom sp0@E6] ornithing
"pharmaceuti cally acceptable salt"” as used in the present specification
neans a $AUCFordet PR ERT oY a2 EloRpdUNd of the present invention to
react wt qﬁ% acid or a base. [0017] Exanpl es of the salt include
hydr ohal oge i% acid salts such as hydr of | uori des, hydrochl ori des,

v ochi or | dos, T TrHYREnE S R GHRE < APt h e Rt prdes P Buier

al kanesul i [ s& g u
trifIuoré%%?ﬁ%ﬁggﬁﬁ%bﬁgﬁég?Hgndﬁ%% aﬁggaﬁ$d%%?£§éﬁaf§1s%?f%%?%ig%?d salts
such as henzanesuhiherat ean aAMde Pe i yeResuhbonakesnd A %C%rﬁkngfﬁys such

‘as acetates, nmlates, funmarates, succinates, citrates,

tartrat esorenetl at eseraid il ealdsa alkaldt dmatala 15 i Sutdepsisadidm sal ts,
potassiumsalts, and lithiumsalts; alkaline earth nmetal salts such as

cal ci um galriceEno Magresaln saf tthe et adersal 1isvenehoms al um num salts and
iron salts; inorganic salts such as ammonium salts; am ne salts including
organi ¢ dd1XlPIsuch as t-octyl am ne salts, dibenzylam ne salts, norpholine
salts, glucosam ne salts, phenylglycine alkyl ester salts, ethyl enedi am ne
salts, N-nethylSgngearrihee osaiposindygednitdine sdars, idierhyd eorimey swves,
triethylam ne salts, dicyclohexylam ne salts, N, N -dibenzyl et hyl enedi am ne

salts, cHIOMB/RGCE AR StPrvcH s dresecyl et Harpl apApeusd| kas

N- benzyl phenet hyl,am ne salts, piperazine salts, tetranethylammonium salts,
and trisfﬁgﬂfﬁgyﬁﬁpﬁfFfaniEBﬁﬁg FINREF 131D FHd RS CdcFReSEI $8O8BER as

g yelne Soid 11 YLD RALLY o § 9 VMR ST S kY SALES ghut At es.

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 at
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
obtained by subjecting a compound that has been produced by
making reference to the productionmethods, Reference Examples,

Examples and the like that will be described below, to an optical

resolution method that is known in the pertinent art, for

10



[ 0018] The conpound of the present invention absorbs water when, for
exanple, left to stand in the atnosphere, so that the adsorbed water can
adhere to the conpound and a hydrate may be forned. Therefore, such a
hydrate is also included in the concept of the salt of the present

i nvention. [0019] Since the conpound of the present invention may
have asymmetric carbon atons in the nol ecule, the conpound has opti cal

i soners. These isoners and m xtures of these isonmers are all represented by
a singl e eamnlley, at Hhbstsredher genetiad, faor mulzgmal)ic Theeefionemethedpr esent

i nventi on enconpasses all of the optical isomers of the conpound

repr esentoed aiy dptel gEneresdo lfudrimin angih)qd draked xduresr ofia t dgsaplopt i cal

i soners at any ratios. Such an optical isoner can be produced by, for
exanpl e, W3y raw material s having optical activity instead of the raw
material s used in the production nmethods, Reference Exanples and Exanpl es
that will be déd& PFESSHE GRSt 1IN Y GBS R WP STH| CUIRIH P cohpound

t hat has been produced by making reference to the production nethods,

Ref er encé o ditP t3PN T KePHak E i 19 be@eSYRPPed bel ow, to

i cal | ut i hod that .is k [ '
oxanpl o, SPRISUII ORI, THE HGUS LA ERSURat: (T ede? PoneRt ABRC b U aRtopt i cal
resol uti on Jrehiod daased -on, S OIRL 90T AR L0 e e TUS Present

i nventi on ‘may “al SO enconpass compoun one or nore o at ons

consti t UG {1 LATRAURL S epesaRked Ay 1Eh¢ sgeBpEal, gﬁawkgméiésh@ye been
substituted with 1 sotopes of 'the atons. |sotopes include the two classes of

radi oact ivre: isetepes el sdabled sQbapes, dwkxadRlreayatotbe (%si0hRReS
. nclude, for exanple, isotopes of hydrogen (2H and 3H ) , isotopes of
carbon ( °H),136casfded A cardeiropésc,of *midndogen ,( i3Wtands bN)nitsoyepes of
oxygen (150, 170 and 180), and isotopes of fluorine (18F) . A conposition
cont ai ni g% aoshPpdund ikabebed of tdxaren S0t@pe’d snds&fall, asd fsotepaspl e, a
t her apeuti c agent, a prophylactic agent, a research reagent, an assay
reagent, of dilagmosei £ Eyentd comparsiitd on gonteaghogta compeginegl algehed
Conmpounds | abel ed with isotopes_and m xtures of conpounds | abeled with
i sot opes WttThAY +aeteRe deevafful mIuded FrRATREe preesbRraPRIEALC dFSNR
conpound | abel ed with an i sotope can be produced by a nethod that is known
in the pér PERERY L&A1 aaeaﬁan%%e,sw#g TSAP St e Ara PS SPAbEFBECHFL hd
i sot opes j.nstead .of the Jaw mat er. al s, us#jei n the production nethods that
will be élésaﬁl%se DABRE [ F2A" 17 VIVO FEFReseht TPRENT onITRY- al so
enconpas t ou. S : n la (1) A
mpass 1S 0o %L&'Edo{of‘}:g%se ke %’E%’%%Qﬁygfh% ot 94 (1)

prodrug is erlva]tlve of t'he conpo represe neral fornul a

(1) ., and j&a 'O&EHCEHI% i i i C y. frtﬂgﬂﬁ I verted
to the cgnpou% (;q“%lt e present %Env%‘ i%{ﬁét eélall% ng od‘g‘?é[%%zﬁl?g

Exanpl es fafe ddit RFRANHE InNCl HOEoHOIRRYNOSHd Te Wi G & 2BLRG @ eHR HE the
nol ecul e has been acyl ated, al kyl'ated or phosphoryl at ed; conpounds in which
a carboxrgiuiyd iy heefbloecthathas kReeaneshethti pdretinantdated; rand
conmpounds in which a hydroxyl group in the nol ecul e has been acyl at ed,

al kyl at ecxamglhos plsdnyl atedndserialorl axapd evi tPollsoKopgsgaasdekhdr sén, et
al., "A Textbook of Drug Design and Devel opnent"”, Second Edition, Harwood
Acadeni c tPublriashewrserigde, uppd B51EIB8Prod®untien predgdragy caatbeipilodeced
fromthe conpound represented by the general formula (1) by a method known

in the pe&lasdehedrielow.
[0021]
The present invention may also encompass prodrugs of the
compound represented by the general formula (I). A prodrug is
a derivative of the compound represented by the general formula

(I), and means a compound which is enzymatically or chemically

11



[ 0023] R1 preferably represents a hydroxy Cl1-C3 al kyl group or a
C3-4 cycl oal kyl group, each of which may be substituted with 1 to 3
substituents selected from substituent subgroup a; nore preferably
represents a hydroxyethyl group, a hydroxypropyl group, a hydroxyi sopropyl
group, or a hydroxycycl opentyl group, each of which may be substituted with
one substituent selected from substituent subgroup a; and even nore
preferably represents a 2, 3-di hydroxypropyl group, a

2- hydroxyxﬁnhydkmuydﬁﬂﬁwtGmbyhngRﬁyﬂhe%@bﬁéﬁ@@ﬁﬂ%htlohyﬁﬁQ&%QIhVin roup, a
2- hydr oxy-1- net hyl et hyl group, or a 2-hydroxycycl opentyl group. [0024] R2
pr ef erablbpdvepresents an ethyl group. [0025] R3 preferably
represents a C-C4 al kyl group or a C3-C4 cycl oal kyl group, each of which
may be subpdiztluted with 1 to 3 hal ogen atons; nore preferably represents an
i sopropyl groug, a tert-butyl group, a cyckhfropyl group, or a cycl obutyl
group, each of ExRMEhesapibéhsupsodrged neiliugdel aanr@uralsogen vdtiors;arand even
nore preferably represents an .i sopropyl oup, a tert- buté Eroup, a

cycl opr o1 S&ﬁupa 1T 400 MSEANRABST diRA Bratedy teqrofp.
0026] R4 | t fl t f d
Conbi nat PG BF R Lot epr@%ﬂﬁ&s .wu%&%?%rﬁr%ﬁm%rm i %\hg e
nbi nat
Con 1 L e L g bt SR sl ol el e S

ik 3303%9(%‘555*9&?%48@5%?E%Fiy%?f&&?hEECﬁggﬁt BB P

with 1 teor3phakprenyateas, (8ad, Récrepkassnts ol %@fécﬁ?gé’éP&ﬂLAPQgﬁl
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 a method known in the pertinent
art.
[0023]

Rlpreferably represents a hydroxy C1-C3 alkyl group or

a C3-C4 cycloalkyl group, each of which may be substituted with
1 to 3 substituents selected from substituent subgroup a; more
preferably represents a hydroxyéthyl group, a hydroxypropyl
group, a hydroxyisopropyl group, or a hydroxycyclopentyl group,
each of which may be substituted with one substituent selected
from substituent subgroup a; and even more preferably
represents a 2,3-dihydroxypropyl group, a
2-hydroxy-1l-hydroxymethylethyl group, a
l-carbamoyl-2-hydroxyethyl group, a 2-hydroxy-l-methylethyl
group, or a Z2-hydroxycyclopentyl group.
[0024] |

12



A nore preferred conbination is a conbination in which RL is a hydroxyet hyl
group, a hydroxypropyl group, a hydroxyi sopropyl group, or a

hydr oxycycl opentyl group, each of which nay be substituted with one
substituent selected from substituent subgroup a; R2 is an ethyl group; R3
is an isopropyl group, a tert-butyl group, a cyclopropyl group, or a

cycl obutyl group, each of which may be substituted with 1 to 3 hal ogen
atons ; and R4 represents a fluorine atom [0029] An even nore
preferred conbRAaprefersbayceabreathes ah wihegh Broup.a 2, 3-di hydr oxypropyl
group, a 2-hydroxy-1-hydroxynet hyl ethyl group, a 1-carbanoyl-2-hydroxyet hyl
group, a [DO0Redroxy-1-nethylethyl group, or a 2-hydroxycycl opentyl group; R2
is an ethyl group; R3 is an isopropyl group, a tert-butyl group, a

cycl opropyl gr Bipprafdrsbupronyct opropyd Gr-6if aldylagepopobut ¢l Cgrodp; and
R4 represents a fluorine atom [0030] The conpound of the present

i nvent i oRYEHPH& Yor adigedd Ippchf of whampl @avt he sobbbwtngedevhblsl|0031]

In the reactjons of the various steps of the nethods described bel ow, when
a conpourtd’3&PYPRG LSSy PEABEH WAL 4EBTRESNA SO S ORFOE 1i GRPWPL S t he

[ ded [ | e, ' , hyd I ,
car boxy! o BpY SR Br b7 2P Rt bEAHE oP Bub V6 LeRER v GOt and
Thore ar 8545 S5 T KU AP0 PR D07 b bCHELR thF B S ae V5 o0) BUPECas iong a5

There are no particular -l irm S4s*1%ng as
they are GRrventio e;yjﬁﬁﬁ o] J \ xﬂgg! s include those
protecti \G/Ee grou.pse es_crei e qfln&%@é&%eg%&ugﬁpﬁxg rotective Groups in
Organi ¢ Q¥cthesits:1 yi'oru?),EQ' Ey8Noptd891 QQBHFWJA?y—ﬁLﬁ?E@cyéP&proﬁ'{/lt he
| i ke. The reaction for introducing these protective groups and the
reacti on gfrefug, eV ian @ dIeHGlie o groups can be carried out according to
routi ne nmethods, such as the nethods described in the literature nmentioned
above. [Q@32]6][ Chem cal Fornula 2]

R? preferably represents a fluorine atom.

[0027]

2, R® and R* in the general

A preferred combination of R}, R
formula (I) is a combination in which R* is a hydroxy C1-C3 alkyl
group or a C3-C4 cycloalkyl group, each of which may be
substituted with 1 to 3 substituents selected from substituent
subgroup a; R® is an ethyl group; R® is a C1-C4 alkyl group or
a C3-C4 cycloalkyl group, each of which may be substituted with
1 to 3 halogen atoms, and R? represents a fluorine atom.
[0028]

A more preferred combination is a combination in which
R' is a hydroxyethyl group, a hydroxypropyl group, a
hydroxyisopropyl group, or a hydroxycyclopentyl group, each of
which may be substituted with one substituent selected from
substituent subgroup a; R? is an ethyl group; R® is an isopropyl

group, a tert-butyl group, a cyclopropyl group, or a cyclobutyl

13



HORO

0 (9) HON, A-VD (19) (1) [0033]

group, each of whichmay be substitutedwith 1l to 3 halogen atoms;
and R* represents a fluorine atom.
[0029]

An even more preferred combination is a combination in
which R' is a 2,3-dihydroxypropyl group, a
2-hydroxy-l-hydroxymethylethyl group, a
l-carbamoyl-2-hydroxyethyl group, a 2-hydroxy-l-methylethyl
group, or a 2-hydroxycyclopentyl group; R? is an ethyl group;
R3isanisopropylgroup,atert—butylgroup,eacyclopropylgroup,
a l-fluorocyclopropyl group, or a cyclobutyl group; and R*
represents a fluorine atom.

[0030]

The compound of the present invention can be produced by,
for example, the following methods
[0031]

In the reactions of the wvarious steps of the methods
described below, when a compound serving as a reaction substrate
has a group which inhibits the intended reaction (for example,
an amino group, a hydroxyl group, or a carboxyl group),
introduction of a protective group to such a group and removal
of the introduced protective group may be carried out as
necessary. There are no particular limitations on these
protective groups as long as they are conventionally used
protective groups, but examples include those protective groups
described in T.H. Greene, P.G. Wuts, Protective Groups in
Organic Synthesis. Third Edition, 1999, John Wiley & Sons, Inc.,

or the like. The reaction for introducing these protective

14



wherein R and R represent a protective group of a carboxyl group and a
protective group of a hydroxyl group, respectively, and R3-, R2, R3, and R4
respectively have the sane neani ngs as defined above. [0034] Step
A-1 is a step for producing a conpound (2) by inserting a protective group
R in a carboxyl group of a conpound (1). The sol vent, reagent, reaction
tenperature, and reaction tinme used therein can be sel ected appropriately,
for exanple, by making reference to T. H Geene, P. G Wits, Protective
G oups i yrOugINkadSyd hesicticthifbe EehbioRg 29 Proteht iWd g¥odpSodsn I nc.,
and the |ike. [0035] Step A-Il is a step for producing a conpound
(3) by aldeowingiadcanpadadrd2hgtt® Feaet neirndt Hydl 0xylcan sehe[ d36dds
Exanpl es of the solvent used therein include nmethanol, ethanol, butanol,
t ol uene, deischiidvegheirhdie, lditeetaiyd feomrenti idend DN qve et r ahydr of uran ( THF)
and di net hyl sul foxi de, and a preferred -one is ethanol or THF. [0037]
Exanpl es [#032He hydroxyl ami ne used therein include a 50 w w% aqueous
sol ution of hydraoxyl am ne and hydroxyl am ne hydrochl oride, and a preferred
exanpl e ilENeBFAY Fardidéodd sol ution of hydroxyl ani ne. [0038] The reaction
t enper at uf'd_i 0%}0 150C, R8nd/pref eraply_ 708 CN"he reaction tine
is 30 minufes 24" hoyrs, agd Nuéferably 2 todf4 S \N—0H

R R ¢

1) ' (2 @) ,
R’ R? g R
Ho\rH\NH — . HO R S ROWMO’
2 o N -0
o ANl o AlV O I N
) (5) (6)
RZ
RO NQH\OH
N\
AV o; \—|/—\—/ N-O
R4
(7
(o)
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[ 0039] When a post-treatnent is needed, for exanple, a
post-treatnent may be carried out according to the foll owi ng procedure. The
reaction mxture is cooled to roomtenperature, subsequently the solvent is
distilled off under reduced pressure, and the resulting residue is washed
with water. [0040] Step A-Ill is a step for producing a conpound (5)
by allowing a conpound (4) to react with a nitrite ester and carboxylic
acid. [0041] Exanpl es of the nitrite ester used therein include
tert-butyl nitwhteeiamdandlrut ytphnesent @ paditleat prefeiougd paecdsodefl - but yl
nitrite. [0042] Exanpl es of the carboxylic acid used therein

i ncl ude, gfronpexadpl proteetivearialp afida pryohiconilcgaciud, meebectpredikysred one
is acetic acid. [0043] , The reaction tenperature is -20C to 100C, and
pr ef er abBpdoB’ t R70®”, Thedr Bacreeweetineely Have e hoams meanipiefas ably 2
to 4 hours. [0044] When a post-treatnent is needed, for exanple, a

post - t r e8CAEREIMaPONE -carri ed out according to the foll owi ng

[0034]

Step A-I is a step for producing a compound (2) by
inserting a protective group R in a carboxyl group of a compound
(1) . The solvent, reagent, reaction temperature, and reaction
time used therein can be selected appropriately, for example,
by making reference to T. H. Greene, P. G. Wuts, Protective
Groups in Organic Synthesis. Third Edition, 1999, John Wiley
& Sons, Inc., and the like.

[0035]

Step A-II is a step for producing a compound (3) by
allowing a compound (2) to react with hydroxylamine.
[0036]

Examples of the solvent used therein include methanol,
ethanol, butanol, toluene, dichloromethane, dimethylformamide
(DMF), tetrahydrofuran (THF), and dimethylsulfoxide, and a
preferred one is ethanol or THF.

[0037]

Examples of the hydroxylamine used therein include a 50
w/w% agqueous solution of hydroxylamine and hydroxylamine
hydrochloride, and a preferred example is a 50 w/w% aqueous
solution of hydroxylamine.

[0038]

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

l6



procedure. The reaction m xture is cooled to roomtenperature, and then the
solvent is distilled off under reduced pressure. Water is added to the
resulting residue, and the product is extracted using an organic sol vent
such as ethyl acetate. The organic |layer thus obtained is dried over a

desi ccant such as sodiumsulfate. After the insoluble matter is renoved,
the solvent is distilled off under reduced pressure. [0045] Step
A-1V is a step for producing a conpound (6) by allow ng a conmpound (3)

obt ai ned 7oicAcd IoHep TRel £8EEL Woik hcﬁtéiqrépeunﬂl&@eQbéa?llzrteelothA-Jnhch step
in the presence of a condensing agent. [0046] Exanpl es of the sol vent
used t hempaafdrmdlyde, tHord éexamd.e, di chl oronet hane, tetrahydrofuran,

1, 4-di oxane, DMF, dinethylacetam de, a preferred one is dichl oronethane or
DVF, and [@0@%le preferred one is DVF. [0047] The condensi ng agent
used therein includes (i) carbodiimdes such as

1, 3- di cycl ohexyihear Boddsti-dacatr@ndi iisopramsid barfyodis el e arad

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de (WSC), and conbi nati ons of

t hese caﬁﬁﬁﬁlﬁﬁQﬁQQ%ﬂﬁﬂmﬂmyﬁr6§§ré6ﬁp@8ﬁd§c§9éﬁla§ tohyhe okgbeez 89 i azol e,

1- hydrox% ég?enzogélazole and N—hydroxysu00|n|n1de and (||% i m dazol es
such as 5o R TR AR EDIF € B FOR 15 et @ FOo] beRPE R RUTE,

nbi nat f W5 h b Th t
Cenper at (10 SR FU0C P i oo e Dt 1% A S T HEEPUERR | on L1 s
30 minut etse&% hod%st d. v 8.8 rr?gqb'rye&&@e 41 reaisnect &481 Wien a

post-treatment is neede for exa oSt e Tarried out
accor di ng oo otjhe follomnng procedure. Water is added to the reaction
m xture, and the product is extracted using an organic solvent such as

ethyl acetate. stk argan Gsl ayekehys ORMRINRGA A ArdSbAMR! @& )des) ccant
such as sodiumsul fate. After the insoluble matter is reaned the sol vent

i s distilalédwiffy wnadempedised pres W=t and i he st e ¢§t¢9wart<ﬂ ed by
silica gel chromatography. [0050] Step A-Vis a step for producing a
conpound c@zoky lrienmdinly a protective group R fromthe conpound (6)
obtained in step A-IV.
[0041]
Examples of the nitrite ester used therein include
tert-butyl nitrite, and n-butyl nitrite, and a preferred one
is tert-butyl nitrite.
[0042]
Examples of the carboxylic acid used therein include, for
example, acetic acid, and propionic acid, and a preferred ohe
is acetic acid.
- [0043]
The reaction temperature is -20°C to 100°C, and preferably
0°C to 70°C. The reaction time is 1 to 24 hours, and preferably
2 to 4 hours. |
[0044]

When a post-treatment is needed, for example, a

post-treatment may be carried out according to the following
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[ 0051] Exanpl es of the solvent used therein include nethanol,

et hanol, 2-propanol, and n-butanol, and a preferred one is ethanol. [0052]
Exanpl es of the reagent used therein include potassium carbonate, sodium
carbonat e, potassi um hydroxide, and sodi um hydroxi de, and a preferred one
i s potassium carbonate. [0053] The reaction tenperature is -30C to 100C,
and preferably -20C to 20C. The reaction tine is 10 to 120 m nutes, and
preferably 20 to 50 mi nutes. [0054] When a post-treatnent is needed,

for exanpmycedpast - Theat s@dt i ke GaY 15 bAWd 86 GIoH PEmberkherkol | ow ng
procedure. An acid such as hydrochloric acid is added to the reaction

m xt ure tamdrekert haer sattvéntd s dintel sléghiffy uaciedi ecanceaupraksuasd the
product is extracted using an organic solvent such as ethyl acetate. The
organi ¢ |Water tlsaddaditedhs sl overras tése ccamd  shie hpasdsotli um
sulfate. After the insoluble matter is renoved, the solvent is distilled
of f undert¥ehiar pedssure, Ol%ﬁﬁjl%méorléfsfirﬁuéupb purativeld alpp teitlei.caThel
chr omat ogr aph [.0055] p AVl is a step for producing a conpound
(9) by alquﬁgc tlﬁé/ecroﬁ‘BBﬁngH}n@Bthﬁn‘éﬁl?% Stegp aAdYSEE CRBACEURht St he
conpound éilﬁé | es of th solvent used therein include
THF, di CHH @rﬁéﬁt%ceﬁéﬁeﬁm RPN Fe FEE LaTddpt BTGNS THF.
solvent is distilled off under reduced pressure.
[0045]

Step A-IV is a step for producing a compound (6) by
allowing a compound (3) obtained in A-II step to react with a
compound (5) obtained in A-III step in the presence of a
condensing agent.

[0046]

Examples of the solvent used therein include, for example,
dichloromethane, tetrahydrofuran, 1,4-dioxane, DMF,
dimethylacetamide, a preferred one is dichloromethane or DMF,
and a more preferred one is DMF.

[0047]

The condensing agent used therein includes (i)
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 l-hydroxybenzotriazole, l-hydroxy-7-azabenzotriazole,
and N—hydroxysuccinimidé, and (ii) imidazoles such as

1,1"-carbonyldiimidazole (CDI), and a preferred one is a

combination of WSC and l-hydroxybenzotriazole.
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[ 0057] Exanpl es of the reagent used therein include (i) conbinations
of azodi carboxylic acid esters such as diethyl azodi carboxyl ate and

di -tert-butyl azodicarboxylate, and phosphi nes such as triphenyl phosphi ne
and tributyl phosphine, and (ii) (cyanonethyl ene)phosphoranes such as (
cyanonet hyl ene ) trimethyl phosphorane and (cyanonethyl ene )

tri butyl phosphorane, and a preferred one is a conbination of di-tert-butyl
azodi car boxyl ate and tri phenyl phosphi ne. [0058] The reaction

t enper at ur®4s] - 20C to 100C, and preferably OC to 40C. The reaction tine is
10 mnutes to 6 hours, and preferably 30 mnutes to 2 hours. [0059]

When a post -tr datenertictdoneedrderftonrexasl®e, ta POSIC,t nedt pesterayplbe
carried out according to the follow ng procedure. After the solvent is

di still e ®FCf tanddr°Cr. edliced greEsisan ¢ imgat er30 suiaddesd to 2hdoweact aod

m xture, and the product is extracted using an organic solvent such as

et hyl acdt&tierahe of dehid Ny%es- t hus obtained is dried over a desiccant
such as sodium sul fate. After the insoluble matter is renoved; the solvent
is distill8#YFf under reduced pressure, and the residue is purified by

2 Compound ( 10/ Pedbitis E FrBtEe i @Ry £9% st torbound (0)
obt 8 ned 4L S S LM covire XRIPLER gl e RO kRS er o
diChloro@%JEHEhrépo%%ker is added to the reaction mixture, 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. After the insoluble matter
is removed, the solvent is distilled off under reduced pressure,
and the residue is purified by silica gel chromatography.
[0050]

StepA-V is a step for producing a compound (7) by removing
a protective group R' from the compound (6) obtained in step
A-IV.

[0051]

Examples of the solvent used therein include methanol,
ethanol, 2-propanol, and n-butanol, and a preferred one is
ethanol.

[0052]

Examples of the reagent used therein include potassium
carbonate, sodium carbonate, potassium hydroxide,'and sodiﬁm
hydroxide, and a preferred one is potassium carbonate.
[0053]

The reaction temperature is -30°C to 100°C, and preferably
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Exanpl es of the reagent used therein include hydrogen chloride, and
trifluoroacetic acid, and a preferred one is trifluoroacetic acid. [0063]
The reaction tenperature is -20C to 60C, and preferably 10C to 30C. The
reaction time is 10 mnutes to 6 hours, and preferably 20 m nutes to 2
hours. [0064] When a post-treatnent is needed, for exanple, a
post-treatnent may be carried out according to the foll owi ng procedure. The
solvent is distilled off under reduced pressure, and the resulting residue
IS washed2@rft ht o sBPTOpPYIThet hefactide6%lime is 106twep 1B Vididndtses, dep for
produci ng the conpound (1) of the present invention by allow ng the
conpoundpit@rrebilg 2€dtion 56t epinAt¥lsl. to react with an am ne conpound (11)
in the presence of a condensing agent. [0066] Exanpl es of the

sol vent U9€&4therein include dichl oronet hane, THF, 1, 4-di oxane, DVF, and
di net hyl acetam de, a preferred one is dichloronethane or DM, and a nore
preferred one 'BeDME. PPEberreatment frenesddshsiivy syemPlesed therein is
not particularly limted as |o is an agent used in am datjon

it
react i on®°S&nG TERETESTIBAYi RE ggégigéd%EEr?%%Br?ﬁngREP thg gl lowing
Co h i 0] ig T f t 1D d .Editi.on, 19 hn W &
Sone, 1 nBEotERR e it hly e oY LS e ekl 88 FrerddRS (1S )
phosphorica¢h n6at ££8;8UC0 ARV LRRASBAOKYL  6YBM fEon il | aciaic
car bodi i m des such as i,3-d|cyc ohexylcarbo ||n15e,

L b PSPPSR e, R AL S sl o S o (111
i m dazol gp15del @sciBls; e€hy) acetate. The organic layer thus obtained
is dried over a desiccant such as sodium sulfate. After the
insoluble matter is removed, the solvent is distilled off under
reduced pressure, and the residue is purified by silica gel
chromatography.
[0055]

Step A-VI is a step for producing a compound (9) by
allowing the compound (7) obtained in step A-V to react with
the compound (8).

[0056]

Examples of the solvent used therein include THF,
dichloromethane, acetonitrile, and toluene, and a preferred one
is THF.

[0057]

Examples of the reagent used therein include (i)
combinations of azodicarboxylic acid esters such as diethyl
azodicarboxylate and di-tert-butyl azodicarboxylate,‘and
phoéphines such as triphenylphosphine and tributylphospﬁine,

and (ii) (cyanomethylene)phosphoranes such as
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4- (4, 6-dinethoxy-1, 3,5-triazin-2-yl1) -4-nmethyl norpholiniumchloride
(DMT-MM ; and (v) phosphates such as 0- (7-azabenzotriazol-1-y1l) -N, N, N'

, N' -tetramet hyl uroni um hexaf | uor ophosphate (HATU) , and

0- benzotriazol-1-yl-N, N, N , N -tetranethyl uroni um hexafl uorophosphate
(HBTU) . A preferred one is a conbination of WSC and _

1- hydr oxybenzotri azol e. [0068] The reaction tenperature is 0Cto

100C, and preferably OC to 50C. The reaction tinme is 30 mnutes to 96

hour's, angt yredmes ety Verde | Or dde 10T Sho § PREPhn¥hgAga post-treatnent is
needed, for exanple, a post-treatnent may be carried out according to the

f ol | owi ng(qraocedhiriey] & et risuaplado s hbhene pantd enppextured @mnd ithen t he
product is extracted using an organic solvent such as ethyl acetate. The
organi ¢ |cydrinatisombe fidiedtest viastield azddivatreoxybstaeanad the |ike, and
is dried over a desiccant such as sodiumsulfate. The solvent is distilled
of f undertFethfiv pheseluire .

[0058]

The reaction temperature is -20°C to 100°C, and preferably
0°C to 40°C. The reaction time is 10 minutes to 6 hours, and
preferably 30 minutes to 2 hours.

[0059]

When a post-treatment is needed, for example, a
post-treatment may be carried out according to the following
procedure. After the solvent is distilled off under reduced
pressure, water is added to the reaction mixture, 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. After the insoluble matter
isremoved,thesolventisdistilledoffunderreducedpressure,
and the residue is purified by silica gel chromatography.
[0060]

Step A-VII is a step for producing a compound (10) by
removing a protective group R from the compound (9) obtained
in step A-VI.

[0061]

Examples of the solvent used therein include
dichloromethane, and ethyl acetate, and a preferred one is
dichloromethane.

[0062]
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and the residue is purified by silica gel chromatography. [0070]

The conpound of the present invention can be produced by using the nethods
descri bed above, and can al so be easily produced from known conpounds
according to the Reference Exanpl es and Exanples that will be descri bed

bel ow. [0071] The conpound of the present invention or a
pharmaceutical ly acceptable salt thereof obtained by the nmethods descri bed
above has an excell ent hypoglycem ¢ action, and can therefore be used as an
active ingredi enfangfles HRAMRCEHdfalt GEIRDSEHd 08 hal - Cade DBy dSsgeh N the
treatnment and/or prevention of type 1 diabetes, type 2 diabetes, :

gest at i ondllahi iabet esnd hypief Dlycemat teeatdd pt et & astofsrrédpahéedsgl ucose
tol erance (1 GI), obesity, diabetes-associated diseases (for exanple,

hyper | i pitdeinflajotngesrtcholaster ol eni a, abnormal |ipid nmetabolism
hypertension, fatty liver, netabolic syndrome, edema, heart failure, angina
pectoris,[QBftardial infarction, arteriosclerosis, hyperuricena, and
gout), or diabetic conplications (for exanple, retinosis, kidney failure,
neur opat hy, catBYagfacianyrieitRRr#edre s gg@i’%ﬁ:@, 68l leedoBrsferpbdy?]

Furt her mar he_ conmpound of the present inventjion or a pharmaceutical
accept aglqeoe)gafgf’ ?ﬁecrr’r:go#%ﬁa?ﬁﬁté? eFFBALLH jc@lr?l-n%e%%?cr%egglﬁlsot 2Lt ngy

action, t-heref are q§ used an _active ingredient of a
pharnace§¥%€%%Q§§'(%ﬁtW%ﬁP ?ﬁut%ags%%uﬁ%éd to protect p cells or the
pancreas.odd73] The conpound of the present invention can also be

used in conbination with a therapeutic drug for diabetes other than the

conpound of t heyHIese Mo MBI 1N @ Thelaney | Sfeérjnr'r ;&%@h@i abetic

conplications, a therapeutic drug for hyperlipi erapeutic drug

for hyperdaansiofaamchd heny iee calf@QEH out accoWigRgatBhahBBEgUL bGahg
conposi tion containing the conpound of the present invention or a

phar macegticaddyreccapkadd evert ti stdeseol1é8 cFiMhindst efeethde pravsuns, (for
exanpl e, a human being, a horse, a cow or a pig; preferably a human bei ng)
, the phamthcds ixeduldonppsidsichie ars bea sited nv Stler esbisyspeii eahdy. or
topically, and orally or parenterally.
[0065]
Step A-VIII is a step for producing the compound (I) of
the present invention by allowing the compound (10) obtained
in step A-VII toreact with an amine compound (11) in the presence
of a condensing agent.
[0066]
Examples of the solvent used therein include
dichloromethane, THF, 1,4-dioxane, DMF, and dimethylacetamide,
a preferred one is dichloromethane or DMF, and a more preferred
one is DMF.
[0067]
The condensing agent used therein is not particularly
limited as long as it is an agent used in amidation reactipns,

and the condehsing agents described in R.C. Larock,

Comprehensive Organic Transformations, Second Edition, 1999,
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[ 0075] Appropri ate dosage fornms of the pharmaceutical conposition of
the present invention can be selected in accordance with the adm nistration
node. The pharmaceuti cal conposition of the present invention can be
prepared according to the preparation nethods for various conventionally

used formnul ati ons. [0076] Exanpl es of the dosage form of the
phar maceuti cal conposition for oral use include tablets, pills, powders,
granul es, capsules, |iquids, suspensions, enulsions, syrups, and elixirs.

Phar maceutdrealinigepasisbinens el .ushqdesage ifer A ,ca88 B8Rl epaped; acgor di ng
to conventional nethods, by appropriately selecting as necessary, -

exci pi entexantgilrderisicludiesi (nt)egrrardshod itbrd ciad | e exgendsch sael | i ng agent s,
swel ling aids, coating agents, plasticizers, stabilizers, antiseptics,

ant i oxi datiteshydelhorsgitosy 1dicysol e son( iai )Jd s; a Sersgeiai dwgs agectt sas enul sifiers,
sweet eners, preservatives, buffers, diluents, wetting agents and the |ike,
whi ch ar & coriemalona Bl aasdnp st gt | ek df opPjopylcarb@kaipl @, of the
dosage forns_of a pharmaceutical conposition for parenteral use include

i nj ecti of€'d BPht it SOMGnSt icnsans, thres Gaddedigmidass angddi oRplisoxy

inhal ants, sprays, eye drops, npse drops, and supposjtoriges. Pharmaceutical
conposi t 9 oﬁ%u#ﬁb?&?g@?%%so’ﬁygﬁ tp‘?Jeapz@a‘?]e‘it)f a Wi Hyt de7ebivent i onal
nethods,sg%ha%%r f,atek% sel ecting as necessary, stabilizers, antiseptics,
di ssol ution aids, 'éturizers, preservatives, antioxidants, fragrances,

gell1ng agenl S-GRLL 210G A0RNS,, SUIIF.8F5) 4 SRl Al £y Pin Sl factants,

colorants, buffering ag t hi ckeners, tting agents, TilTers,

absor pt i @b 1RyQRR! | MHITASRM);S .arRtSRANG MG AAANUS s hinder s, and the i ke,
~which are conventionally used asﬁgd itives. [06%8] The

adm ni st oat (i761 zameiHHo tafi alAra -corpownd N the rasetie tiyamdPPr a

phar maceutically acceptable salt thereof may vary with the synptons, age,
body wei dpetxadil uchre dhidegh aldewe\HRTU )i, n drfte case of oral adm nistration, the
compound or the salt is admnistered once or several tines a day, in an
anount ofo-bengo2A0@ vy~ laryd Y, &F, &t 'al 'y- the tramkdh yig; romi uner ns of t he
conpound, per dose for an adult; and in the case of parenteral

adm ni st h&xada uoreehespbened (IBTUhe sAIRTe e rickd st ésed ordeimat saver al
times a day,_in an amunt of 0.01 to 500 ngy, and preferably 0.1 to 300 ng,
in terms Odf e 2BGhPotATr PP AFSE TGHZWe -adul t. [ 0079]

[0068]

The reaction temperature is 0°C to 100°C, and preferably
0°C to 50°C. The reaction time is 30 minutes to 96 hours, and
preferably 1 to 12 hours.

[0069]

When a post-treatment is needed, for example, a
post-treatment may be carried out according to the following
procedure. Water i1s 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,
brine and the 1like, and is dried over a desiccant such as sodium
sulfate. .The solvent is distilled off under reduced.preésure,

and the residue is purified by silica gel chromatography.
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Hereinafter, the present invention will be described in nore detail by way
of Reference Exanpl es, Exanples, Production Exanples, a Fornul ation Exanple
and Test Exanples, but the scope of the present invention is not intended
to be [imted to these. Exanpl es [0080] (Reference Exanple 1)
tert-Butyl 4-cyano-2-fluorobenzoate [0081] [Chem cal Fornula 3]

D -tert-butyl dicarbonate (145.4 g, 666 mmol ), and 4-di nmet hyl am nopyri di ne
(7.40 g, 60.6 nmmol) were added to a tert-butyl alcohol (1000 mi)

-t et rahydrogfagnan (500 mb) sol ution of 4-cyano-2-fl uorobenzoate (100.0 g,
606 mmol), and the m xture was stirred at 60C for 3 hours. The reaction
mxture was Chel edmpounaant tterperatene, iandnt heni wolbdbpbeodatedigy was
renoved by filtration through Celite. The solvent was 'distilled off under
reduced prsessurthe Tatdhods claste ifvead udiowsd, tdred tddn ea Todmiodnsh sy obt ai ned.
[ 0083] (Reference Exanple 2) tert-Butyl

4- am no( PyrdremeEdrfmermetopn Zdninarsise riroan el 109843 the Reference

Examples and Examples that will be described below.
[0071]

The compound of the present invention or a
pharmaceutically acceptable salt thereof obtained by the
methods described above has an excellent hypoglycemic actiocn,
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).

[0072]

Furthermore, the compound of the present invention or a
pharmaceutically acceptable salt thereof has an excellent P
cell- or pancreas-protecting action, and can therefore be used
as an active ingredient of a pharmaéeutical composition that

can be used to protect P cells or the pancreas.
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[ Chem cal Fornula 4] H3C H3C*ONH2 H3C ON- OH [ 0085] A50% aqueous
sol ution of hydroxylamne (60 nL, 100 mml) was added to an ethanol (100
m.) -tetrahydrofuran (50 nL) solution of the conpound obtained in Reference
Exanmple 1 (11.0 g, 66.6 nmol), and the m xture was stirred at 80C for 2
hours. The reaction mxture was cooled to roomtenperature, and then the
sol vent was distilled off under reduced pressure. The resulting residue was
washed with water, and was dried at 40C for 2 days under reduced pressure.
Thus, theoni7B3lle conpound (150.0 g, yield: 98% was obtained. 1H NVR (400
MHz, CDC13) 8 ppm 7.89 (1H, t, J =8 Hz), 7.44 (2H, dd, J =8, 2 Hz), 7.39
(2H, dd, J = 1The2cBmppudd96f(2he presénb60i(9&htsdn £00N8H] sOReterienge
Exanpl e 3) Cycl opropyl(4-hydroxyphenyl ) nmet hanone [0087]

in combination with a therapeutic drug for diabetes other than

the compound of the present invention, a therapeutic drug for

diabetic complications, a therapeutic drug for hyperlipidemia,

a therapeutic drug for hypertension, and the like.

[0074]

When a pharmaceutical composition containing the
compound of the present invention or a pharmaceutically
acceptable salt thereof is administered to a mammal (for example,

a human being, a horse, a cow or a pig; preferably a human being),
the pharmaceutical composition can be administered
systemically or topically, and orally or parenterally.
[0075]

Appropriate dosage forms of the pharmaceutical
composition of the present invention can be selected in
accordance with the administration mode. The pharmaceutical
composition of the present invention can be prepared according
to the preparation methods for various cohventionally used
formulations.

[0076]

Examples of the dosage form of the pharmaceutical
composition for oral use include tablets, pills, powders,
granules, capsules, liquids, suspensions, emulsions, syrups,
and elixirs. Pharmaceutical compositions of such dosage forms

can be prepared according to conventional methods, by

appropriately selecting as necessary, excipients, binders,

25



[ Chem cal Fornmula 5] 0 HO [0088] 4- chl or opr opyl

(4- hydr oxyphenyl ) nmet hanone (25.1 g, 127 nmol) was added to a 2 N agueous
sol ution of sodi um hydroxide (283 nL, 566 mmmol) in several portions under
ice cooling. The reaction mxture was allowed to warmup to room
tenperature, and was stirred for 6 hours, and then dilute sulfuric acid
(1.8 N was added to the reaction m xture under ice cooling until a pH
val ue of 2 was obtained. The reaction m xture was subjected to extraction
twi ce w thsghitglgracetsgt eubTheatniggnagehdyer sibusinht agaeds Wasyaesiesd W th

water and brine, and then was dried over anhydrous nmagnesium sul fate. The
sol vent wdsisdi sbatlied afdntumdel asedudted rar,essape) i aadst hentesadtidg, resi due
was purified by silica gel colum chromatography (hexane:ethyl acetate =
4:1 -* 2antipmidangsgi ¢elohentst | &l sompouieh @ids; gpspeeddng86gnt IH NVR
(400 MHz, CDC13) 8 ppm 7.99-7.96 (2H, m, 6.93-6.89 (2H, m, 6.16 (1H, s),
2.67-2.6meiﬁ} HEISY. ZHCELEgerEH, neser -V er, (R fays, [DO8HNYRef er ence
Exanpl e 4) QZS)-Z-Acetoxy butyric acid [0090] ,

wetting agents and theé like, which are conventionally used as

additives.

[0077]

Examples of the dosage forms of a pharmaceutical

composition for parenteral use include injections, 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

conventionaln@thods,knzappropriatelyselectingwasnecessary,

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 used as

additives.

[0078]

The administration amount of the compound of the present

invention or a pharmaceutically acceptable salt thereof may

vary with the symptoms, age, body weight or the like. However,

in the case of oral administration, the compound or the salt

is administered once or several times a day, in an amount of

1to 2000 mg, and preferably 1 to 400mg, in terms of the compound,
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[ Chem cal Fornula 6] H30 HOACH3 0 [0091] Sodi um acetate (11.9 g, 146
nmmol ) and tert-butyl nitrite (15.0 g, 146 mmol) were added to an acetic
acid (300 nL) solution of (2S) -2-am nobutyric acid (10.0 g, 97.0 mmuol)
under ice cooling, and was stirred at 60C for 2 hours. The reaction mxture.
was cooled to roomtenperature, and then the solvent was distilled off

under reduced pressure. Water was added to the residue, and the m xture was
subj ected to extraction twice with ethyl acetate. The organic |ayer thus

obt ai ned paas dsash&d rWialnh asatler; ad B e adihd heh pwasertid 4 over anhydrous

sodi um sul fate. The solvent was distilled off under reduced pressure,
furt her thmimgsitodad iwas apeotonpouad!| gr bdid edhlw b ddmidi sxaned(&fcerl)
twice. Thus, the title conmpound (8.4 g, yield: 60% was obtained. 3-H NWR
(400 MHz orCBEV®rag ppmess.0@aylH im)an AanBir(t3kE §).,01.194-30®0ng 2Hnd) , 1. 03
(3H, t, J =7 Hz) ; M5 (FAB+) miz: 147 [M+H +. [0092] (Reference Exanple 5)
tert - But preferpbdy 0.A18p 390amer oxppEeppb] of 1t2econpeiiagdol PSr ydose
-2-fluoraob enzoate [0093]

for an adult.

[0079]

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

of the present invention is not intended to be limited to these.

Examples
[0080]
(Reference Example 1) tert-Butyl
4-cyano-2-fluorobenzoate
[0081]

[Chemical Formula 3]

H,C
HC—5—0
H,C A\
o] N
F
[0082]
Di-tert-butyl dicarbonate (145.4 g, 666 mmol), and
4-dimethylaminopyridine (7.40 g, 60.6 mmol) were added to a
tert-butyl alcohol (1000 mL)-tetrahydrofuran (500 mL) solution

of 4-cyano-2-fluorobenzoate (100.0 g, 606 mmol), and the

mixture was stirred at 60°C for 3 hours. The reaction mixture
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[ Chem cal Fornula 7] H3C H3C*0/ %%1110' CH3 H3C [ 0094]

1- Hydr oxybenzotri azol e nonohydrate (7.2 g, 53.0 nmol) and

N- ( 3-di net hyl am nopropyl)-N -ethyl carbodiimde (20.3 g, 159 nmol) were
added to an N, N-di nmet hyl f ormam de (200 nmi) solution of the conpound
obtained in Reference Exanple 4 (7.8 g, 53.0 nmol) at roomtenperature, and
the m xture was stirred at the sane tenperature for 30 m nutes. The
conpound obtained in Reference Exanple 2 (13.5 g, 53.0 mmol ) was added, and
the ni xt wae Wes18Hi £6 &bdOt caReFuRulres, anAdc harthey Wilid medeat 21005 for 3
hours. After the reaction m xture was cooled to roomtenperature, water was
added t o reevieshttyi AL Irdpdtiireey tAbudie e Xitk e Was jweited;ds0 extraction
twice with ethyl acetate. The organic |ayer thus obtained was washed with
wat er and iz tliQ%eaquwddusinsiglrutriednceld sadissmrehl orThde, andrtlenpwasudti ed
over anhydrous sodi um sul fate. The solvent was distilled off under reduced
pr essur e ofarfdr e Ke trles Wanpapresiadueobiesimpedi fied by silica gel colum
chromat o rg@kn% (hexane: ethyl acetate = 95:5 -* 85:15, v/v) to give the

title co (14.7 g, yield: 76%. 1H NWR (400 MHz, CDCl13) 8 ppm 7.96
(1H t, J =8 Hg)., 7 .90 (1H,€Td®(1, l =28, 2 H), 7.84 (1H, dd, J= 11, 2 Hz),
5.92 (1H, t, JZRPIgFPncs dyample &) terfgButgd (o4 my, 1.62 (9H, s), 1.05
éﬁgﬁp}é é;%gép?ﬁ%ﬁy%%% f%%%@)dgg%yfggi%f@gﬁgbeégggé - (Reference
2-f1 uor o-4ofed[ (1S) - 1- hydroxypropyl] -1, 2, 4- oxadi azol - 3-yl jb enzoate [0096]
[ Chem cal Eorrml a 8]

[Chemical Formula 4]

H,C
H,C—>—0 NH,
H,C \
o) : N-OH
F
[0085]
A 50% aqueous solution of hydroxylamine (60 mL, 100 mmol)
was added to an ethanol (100 mlL)-tetrahydrofuran (50 mL)
solution of the compound obtained in Reference Example 1 (11.0
g, 66.6 mmol), and the mixture was stirred at 80°C for 2 hours.
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 at 40°C
for 2 days under reduced pressure. Thus, the title compound
{150.0 g, yield: 98%) was obtained.
'H-NMR (400 MHz, CDCl;) & ppm:
7.89 (1H, t, J =8 Hz), 7.44 (2H, dd, J =8, 2 Hz), 7.39 (2H,
dd, J = 11, 2 Hz), 4.90 (2H, s), 1.60 (9H, s).
[0086]

(Reference Example 3)
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H3C, FH3 1-ON..."OH H3C 0 [0097] Pot assi um car bonate (8.4 g, 61
nmol ) was added to a nethanol ( 100 nlL) solution of the conpound obtai ned
in Reference Exanple 5 (14.7g, 40.3 mmol) under ice cooling, and the

m xture was stirred at the sane tenperature for 30 mnutes. 2 N
Hydrochloric acid was added to the reaction mxture at the sane tenperature
until a pH value of 6.0 was obtained. The reaction m xture was subjected to
extraction twice with ethyl acetate, and the organic |ayer thus obtained
was washey cliophr opgilens -ayd rardyipte ndnd dwiaigse dri ed over anhydrous sodium
sul fate. The solvent was distilled off under reduced pressure, and the
resul ti ndg00&gildue was purified by silica gel colum chromatography

(hexane: ethyl acetate = 95:5 -* 80:20, v/v) to give the title conpound
(12.9 g, QP@MCM%orH@HaNm (400 MHz, CDCl13) .3 ppm 7.97 (1H t, J =8
Hz), 7.91 (1H, d, 8 Hz), 7.85 (1H, d, J = 11 Hz), 4.98 (1H, q, J

Hz), 2.54 (1H 2.14 1.96 (2H, m, 1.62(9H, s), 1.08 (3H t, J =

6

7

Hz); MBS (FAB Z: [ MEH] +. [ 0098] (Ref erence Exanpl e 7)
tert-But (1 1-[ 4- (cycl opropyl car bonyl ) phenoxy] propy1}-1, 2, 4-
oxadi azol'= yl)-2 fl uor obenzoate

[0088]

4-chloropropyl (4-hydroxyphenyl)methanone (25.1 g, 127
mmol) was added to a 2 N aqueous solution of sodium hydroxide
(283 ml1, 566 mmol) in several portions under ice cooling. The
reaction mixture was allowed to warm up to room temperature,
and was stirred for 6 hours, and then dilute sulfuric acid (1.8
N) was added to the reaction mixture under ice cooling until
a pHvalue of 2 was obtained. The reactionmixture was subjected
to extraction twice with ethyl acetate. The organic layer thus
obtained was washed with water and brine, and then was dried
over anhydrous magnesium 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 > 2:1, v/v) to give the title compound (17.7 g,
yield: 86%).
'H-NMR (400 MHz, CDCls) & ppm:
7.99-7.96 (2H, m), 6.93-6.89 (2H, m), 6.16 (1H, s), 2.67-2.61
(1H, m), 1.28-1.18 (2H, m), 1.09-0.97 (2H, m).
[0089]

(Reference Example 4) (2S)-2-Acetoxy butyric acid
[0090]
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[0099] [Chem cal Fornmula 9] [0100] di - Tert-butyl azodicarboxyl ate
(260 ng, 1.11 mmol) and triphenyl phosphine (300 ng, 1.11 mmol) were added
to a tetrahydrofuran solution (10 nL) of the compound obtai ned in Reference
Exanple 6 (300 ng, 0.931 mml) and the conmpound obtai ned in Reference
Exanple 3 (150 ng, 0.925 mml) at roomtenperature, and the m xture was
stirred at the sane tenperature for one hour. The solvent was distilled off
under reduced pressure, and the resulting residue was purified by silica
gel col uichehriorat eprapily (@exane: ethyl acetate = 95:5 -* 80:20, v/v) to

gi ve the tftbg\conpound (236 ng, yield: 55% . 1H NM?. (400 MHz, CDC13) 8

ppm 8. 00-7°94%(3HOM), 7.90-7.87 (1H, n), 7.84-7.81 (1H m,
7.06-7.044@H /&5 2 25rn (2H, 5.52(1H, m,1.61
0
[0091]

Sodium acetate (11.9 g, 146 mmol) and tert-butyl nitrite
(15.0 g, 146 mmol) were added to an acetic acid (300 mL) solution
of (235)-2-aminobutyric acid (10.0 g, 97.0 mmol) under ice
cooling, and was stirred at 60°C for 2 hours. The reaction
mixture was cooled to room temperature, and then the solvent
was distilled off under reduced pressure. Water was added to
the residue, and the mixture was subjected to extraction twice
with ethyl acetate. The organic layer thus obtained was washed
with water and brine, and then was dried over anhydrous sodium
sulfate. ThesolVentwastﬁstilledoffunderreducedpressure,
further the residue was azeotropicallyrboiledxﬂith 1,4-dioxane
(50 mL) twice. Thus, the title compound (8.4 g, yield: 60%)
was obtained.
'H-NMR (400 MHz, CDCl;) & ppm:
5.00 (1H, m), 2.15 (3H, s), 1.94-1.90 (2H, m), 1.03 (3H, t, J
= 7 Hz);
MS (FAB') m/z: 147 [M+H]"
[0092]

(Reference Example 5) tert-Butyl
4—{5—[(1S)—1—acetoxypropyl]—l,2,4—oxadiazol—3—yl}-2—fluorob
enzoate

[0093]
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dd,J = 7,6 Hz), (9H s),1.21-1.18 2.63-2.57 (2H, ), (1H 1.14 (3Ht,J

Hz) ,

1.01-0.98 (2H,m; MS(FAB+) nlz: 466

[Chemical Formula 7]

HCS o
H,C Y
Hhc;)—o N§(\0 CH,
3 A
o N-©
F
[0094]

l-Hydroxybenzotriazole monohydrate (7.2 g, 53.0 mmol)
and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (20.3 g,
159 mmol) were added to an N,N-dimethylformamide (200 mL)
solution of the compound obtained in Reference Example 4 (7.8
g, 53.0 mmol) at room temperature, and the mixture was stirred
at the same temperature for 30 minutes. The compound obtained
in Reference Example 2 (13.5 g, 53.0 mmol) was added, and the
mixture was stirred for 30 minutes, and further stirred at 100°C
for 3 hours. After the reaction mixture was cooled to room
temperature, water was added to the reaction mixture, and the
mixture was subjected to extraction twice with ethyl acetate.
The organic layer thus obtained was washed with water and a 10%
agueous solution of sodium chloride, 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
— 85:15, v/v) to give the title compound (14.7 g, yield: 76%).
'H-NMR (400 MHz, CDCl3) & ppm:
7.96 (1H, t, J =8 Hz), 7.90 (1H, dd, J =8, 2 Hz), 7.84 (1H,
dd, J=11, 2 Hz), 5.92 (14, t, J=7Hz), 2.21 (3H, s), 2.16-2.08

(2H, m), 1.62 (9H, s), 1.05 (3H, t, J = 7 Hz);
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[ M-H]

+.

[ 0101] (Ref erence Exanpl e 8)

4-(5-{(1R)-1-[4- (Cycl opropyl car bonyl ) phenoxy] propyll-1, 2, 4-
oxadi azol - 3-y1) - 2-fl uorobenzoi c acid [0102] [Chem cal Formrula 10]
Trifluoroacetic acid (10 nL) was added to a dichl oronethane (1 nL) solution

of the conmpound obtained in Reference Exanple 7 (236 ny,

0.506 mml ) at

roomtenperature, and the mxture was stirred for 40 m nutes. The sol vent

was distilled off under reduced pressure, and the resulting residue was
washed wiMsh (Fe®) opyk:eBlér [MFHUS, the title conpound (195 ng, yield: 94%

was obtained. 1H NWR (400 MHz, CDC13) 8 ppm 8.14 (1H, t, J = 8 Hz),
8.01-7.890043] m), 7.04 (2H, dd, J =7, 2 Hz), 5.54 (1H, dd, J=7, 6Hz),
2.63-2.57 (1H, nm, 2.35-2.21 (2H, n), 1.22-1.18 (2H, nm), 1.15 (3H q,

Hz) ,

1. 02-0. 99 (Reference Example 6) tert-Butyl

2-fluoro-4-{5-[(1S)-1~hydroxypropyl]l-1,2,4-oxadiazol-3-yl}b
enzoate

[0096]

[Chemical Formula 8]

H,C
H,C, CH, Y
ey 0 N§l/\OH
3 N
o N-©
F
[0097]

Potassium carbonate (8.4 g, 61 mmol) was added to a
methanol (100 mL) solution of the compound obtained in Reference
Example 5 (14.7 g, 40.3 mmol) under ice cooling, and the mixture
was stirred at the same temperature for 30 minutes. 2 N
Hydrochloric acid was added to the reaction mixture at the same
temperature until a pH value of 6.0 was obtained. The reaction
mixture was subjected to extraction twice with ethyl acetate,
and the organic layer thus obtained was washed with water and
brine, and then was dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
resulting residue was purified by siliéa gel column
chromatography (hexane:ethyl acetate = 95:5 — 80:20, v/v) to'
give the title compound (12.9 g, yield: 84%).

'H-NMR (400 MHz, CDCli) & ppm:

7.97 (1H, t, J =8 Hz), 7.91 (1H, d, J = 8 Hz), 7.85 (1H, d,

32

J
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(2H, m: MS (FAB+) nfz: 411 [MH +. [0104] (Reference Exanple 9)
tert-Butyl 2-fluoro-4-15-[(1S)-1-hydroxyethyl]-1, 2, 4-oxadi azol -3-yl | be
nzoate [0105] [Chem cal Formula 11] H3C CH3CH3 - Y-- OH H3C

J =11 Hz), 4.98 (1H, g, J = 6 Hz), 2.54 (lH,‘brs), 2.14-1.96
(2H, m), 1.62 (9H, s), 1.08 (3H, t, J = 7 Hz);

MS (FAB') m/z: 323 [M+H]".

[0098]

(Reference Example 7) tert-Butyl
4-(5-{(1R)-1-[4-(cyclopropylcarbonyl)phenoxylpropyl}-1,2, 4-
oxadiazol-3-yl)~2-fluorobenzoate
[0099]

[Chemical Formula 9]

o)
H.C
H,C, CH,
>L° o)

3
H,C :i\
F
[0100]

di-Tert-butyl azodicarboxylate (260 mg, 1.11 mmol) and
triphenylphosphine (300 mg, 1.11 mmol) were added to a
tetrahydrofuran solution (10 mL) of the compound obtained in
Reference Example 6 (300 mg, 0.931 mmol) and the compound
obtained in Reference Example 3 (150 mg, 0.925 mmol) at room
temperature, and the mixture was stirred at the same temperature
for one hour. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 95:5 — 80:20,
v/v) to give the title compound (236 mg, yield: 55%);
'4-NMR (400 MHz, CDCls) & ppm:

8.00-7.%94 (3H, m), 7.90-7.87 (1H, m), 7.84-7.81 (1lH, m),
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[ 0106] 1- Hydr oxybenzotri azol e nonohydrate (16.7 g, 109 mmol ) and

N- ( 3- di met hyl am nopropyl)-N -ethyl carbodiimde (41.8 g, 218 nmol) were
added to a di nethyl formam de (540 nli) solution of (2S)-2-acetoxy propionic
acid (14.4 g, 109 mmmol) at roomtenperature, and the m xture was stirred at
the sane tenperature for 30 m nutes. The conpound obtained in Reference
Exanple 2 (27.7 g, 109 mmol ) was added, and the m xture was stirred for 10
m nutes, and further stirred at 90C for 3 hours. After the reaction m xture
was cool ed a&-7.qom enpern at 8r.e2 waterdands a HQ%sagueous . galut 5on(0ofi, sodi um
chloride were added to the reaction m xture, and the m xture was subjected
to extraat)i, o .t3di-Qe 28 t(RHet hyl, aceétat(®H, The,olgani-¢.lLayepHt hus, obt ai ned was
washed with a 10% aqueous sol ution of sodiumchloride and a saturated
aqueous st iton Jof= sbdiaim hydrioger&atdonat)e; and then was dried over
anhydrous sodium sul fate. The solvent was distilled off under reduced:
pressur e MSandAfhe mégal #6Rg (Medildue was purified by silica gel colum
chromat ogr aphy (hexane: ethyl acetate = 95:5 ---> 85:15, v/v) . [0107]

Pot assi urh®%&rdonat e (12.7 g, 91.6 mml) was added to a nmethanol (360 ni)

solution of th tali ned ter 4-{5- 1S) -1-acetoxyethyl] -1, 2,

4- oxadi azol - 3ffl%f FPIE&%B‘@“W?@ (3{2 1 g, (91)6 nmol ) unéer iycla cool i ng,

and the xt I st t the te rature f t

Hydr ochl gilrl c5uaml\§6\/\/as 4dd &’%8103510@3? aacﬁk?dﬁ@ﬁﬁ%x%fp]f gang ?e?“rper ature
til | f | t distilled off

until a phyalue, af;. 3/1(:3 V\asfl%fdk{bergzdpegé‘to tlﬁ solvent was distilled o

under reduced pressure ter was e resulting residue, and the
m xture was gubj ected to extraction twice with ethyl acetate. The organic
| ayer thus obtained was dried over anhydrous sodium sul fate. The sol vent
was di stifldmeehiefdl urderreduried pressure, and the resulting residue was
solidified by using hexane. Thus, thg title conpound (26.4 g, yield: 93%
was obtai ned. 1H NVR (400NHz, CDClS) 8 ppm 7.97 (1H, t, J =8 Hz), 7.90
(1HdJ—8Hz)78|4¢1Hd , 5.18 (1H, q, J =7 Hz), 1.73
(4H, d, J = 7 Hz), 1.60%¢ ) mz: 309 [ M+tH +. [0108]
(Referen Exa

A- ( 5- {(1?5‘"20 . ,
xadi azol - O zoate

Trifluorocacetic acid (10 mL) was added to a
dichloromethane (1 mL) solution of the compound obtained in
Reference Example 7 (236 mg, 0.506 mmol) at room temperature,
and the mixture was stirred for 40 minutes. The solvent was
distilled off under reduced pressure, and the resulting residue
was washed with isopropyl ether. Thus, the title compound (195
mg, yield: 94%) was obtained. |
'H-NMR (400 MHz, CDCls) & ppm:

8.14 (14, t, J = 8 Hz), 8.01-7.89 (4H, m), 7.04 (2H, dd, J =
7, 2Hz), 5.54 (1H, dd, J=7, 6 Hz), 2.63-2.57 (1H, m), 2.35-2.21

(2d, m), 1.22-1.18 (2H, m), 1.15 (3H, g, J = 5 Hz), 1.02-0.99
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[0109] [Chemi cal Formula 12] [0110] Tri phenyl phosphi ne (5.62 ng,
21.4 mol) and di-tert-butyl azodi carboxylate (4.93 g, 21.4 mmol) were
added to a tetrahydrofuran solution (190 nm.) of the conpound obtained in
Ref erence Exanple 9 (6.00 g, 19.5 mml) and the conmpound obtai ned in

Ref erence Exanple 3 (3.47 g, 21.4 mmol) at roomtenperature, and the

m xture was stirred at the sane tenperature for 40 m nutes. The sol vent was
distilled off under reduced pressure, and the resulting residue was
purified(B¥§,smica gel colum chromat ography (hexane:ethyl acetate = 95:5
-* 75:25, v/v) to give the title conpound (7.65 g, yield: 87%. 1H NWVR (400
I\/Hz CDdI!S) gABp)mm/SZOZ‘U?l%MJ(@]—T m, 7.89 (1H, d, J = 8 Hz), 7.83 (1H, d,
J =38 Ft%blg4?5 (2H,d,J 8 Hz), 5.75 (1H,q,J = 7 Hz),

(Reference Example 9) tert-Butyl

2-fluoro-4-{5-[(1S)-1-hydroxyethyl]-1,2,4-oxadiazol-3-yl}be

nzoate

[0105]

[Chemical Formula 11]

H,C CH, CH,

>L_O Ntﬂ//\T)H
o "N-O
F
[0106]

l1-Hydroxybenzotriazole monohydrate (16.7 g, 109 mmol)
and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (41.8 g,
218 mmol) were added to a dimethylformamide (540 mL) solution
of (2S)-2-acetoxy propionic acid (14.4 g, 109 mmol) at room
temperature, and themixture was stirred at the same temperature
for 30 minutes. The compound obtained in Reference Example 2
(27.7 g, 109 mmol) was added, and the mixture was stirred for
10 minutes, and further stirred at 90°C for 3 hours. After the
reaction mixture was cooled to room temperature, water and a
10% agqueous solution of sodium chloride were added to the
reaction mixture, and the mixture was subjected to extraction
twice with ethyl acetate. The organic layer thus obtained was
washed with a 10% aqueous solution of sodium chloride and a
saturated aqueous solution of sodium hydrogen carbonate, and

then was dried over anhydrous sodium sulfate. The solvent was
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2.63-2.59 (1H, m), 1.92(3Hd,J = 4 Hz), 1.48(9H,s),1.20 (2H ), 1.01-0.99

(2H, m.

[0111] (Reference Exanple 11)

4- (5-{(1R)-1-[ 4- (Cycl opr opyl oar bonyl ) phenoxy] et hy11-1, 2, 4-0

xadi azol

-3-yl)-2-fluorobenzoic acid [0112]

distilled off under reduced pressure, and the resulting residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 95:5 — 85:15, V/Q). |

[0107]

Potassium carbonate (12.7 g, 91.6 mmol) was added to a
methanol (360 mL) solution of the obtained tert-butyl
4-{5-[(1S)-1-acetoxyethyl]-1,2,4-oxadiazol-3-yl}-2-fluorobe
nzoate (32.1 g, 91.6 mmol) under ice cooling, and the mixture
was stirred at the same temperature for 30 minutes. 2 N
Hydrochloric acid was added to the reaction mixture at the same
temperature until a pH value of 6.0 was obtained, and the solvent
was distilled off under reduced pressure. Water was added to
the resulting residue, and the mixture was subjected to
extraction twice with ethyl acetate. The organic layer thus
obtained was dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure, and the resulting
residue was solidified by using hexane. Thus, the title
compound (26.4 g, yield: 93%) was obtained.

'H-NMR (400MHz, CDCls;) & ppm:

7.97 (1H, t, J =8 Hz), 7.90 (1H, d, J = 8 Hz), 7.84 (1H, d,
J=05Hz), 5.18 (1H, q, J =7 Hz), 1.73 (4H, 4, J =7 Hz), 1.60
(SH, s):

MS (FAB') m/z: 309 [M+H]'.

[0108]

(Reference Example 10) tert-Butyl
4-(5-{(1R)-1~-[4-(cyclopropylcarbonyl)phenoxylethyl}-1,2,4~0

xadiazol-3-yl)-2-fluorobenzoate
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[ Chem cal Formula 13] A di chl oronet hane (20 nlL) sol ution of
trifluoroacetic acid (20 nL) was added to a dichl oronet hane (40 nlL)
solution of the conpound obtained in Reference Exanple 10 (7.65 g, 16.9
mol ) at roomtenperature, and the m xture was stirred for one hour. The
solvent was distilled off under reduced pressure, and the resulting residue
was solidified by using hexane:ethyl acetate(4:1, v/v). Thus, the title
conpound (4.90 g, yield: 73% was obtained. 1H NVR(400 MHz, CDC13)
8. 14(1H,t[0102]8 Hz), 8 ppm 8.01(2H, d,J = 9 Hz), 7.98-7.96(1H,
m,7.93-7.90(1H, nm), 7.06 (2H, -

[Chemical Formula 12]

0O
H,C CH, CH,
L (@) NQT/l\O
: N\
3 o N’o
F
[0110]

Triphenylphosphine (5.62 mg, 21.4 mmol) and
di-tert-butyl azodicarboxylate (4.93 g, 21.4 mmol) were added
to a tetrahydrofuran solution (190 mL) of the compound.obtained
in Reference Example 9 (6.00 g, 19.5 mmol) and the compound
obtained in Reference Example 3 (3.47 g, 21.4 mmol) at room
temperature, and themixture was stirred at the same temperature
for 40 minutes. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel

column chromatography (hexane:ethyl acetate = 95:5 — 75:25,

oo

v/v) to give the_title compound (7.65 g, yield: 87%).
'H-NMR (400 MHz, CDCls;) & ppm:

8.02-7.94 (3H, m), 7.89 (1H, d, J = 8 Hz), 7.83 (1H, d, J = 8
Hz), 7.05 (2H, d, J =8 Hz), 5.75 (1H, g, J =7 Hz), 2.63-2.59
(1H, m), 1.92 (3H, d, J = 4 Hz), 1.48 (9H, s), 1.20 (2H, m),
1.01-0.99 (2H, m).

[0111]
| (Reference Example 11)

4-(5-{ (1R)-1~-[4- (Cyclopropylcarbonyl)phenoxylethyl}-1,2,4-0

xadiazol—3—yl)—2—flﬁorobenzoic acid

37



N ©

Hz),5.76(1H,q,J = 7 Hz),2.64-2.57 (1H, m), 1.92 (3H d,J = 7
3-1.18 (2H, M, 1.03-0.98 (2H, m; MS (FAB+) mliz: 397 [ MrH] +.

[0112]

[Chemical Formula 13]

CH,

HO Nﬁ)\o
o; : N-©O

F
[0113]

A dichloromethane (20 mlL) solution of trifluorocacetic
acid (20 mL) was added to a dichloromethane (40 mL) solution
of the compound obtained in Reference Example 10 (7.65 g, 16.9
mmol) at room temperature, and the mixture was stirred for one
hour. The solvent was distilled off under reduced pressure,
and the resulting residue was solidified by using hexane:ethyl
acetate(4:1, v/v). Thus, the title compound (4.90 g, yield:
73%) was obtained.

'H-NMR (400 MHz, CDCls) & ppm:

8.14 (1H, t, J =8 Hz), 8.01 (2H, d, J = 9 Hz), 7.98-7.96(1H,
m), 7.93-7.90 (1H, m), 7.06 (2H, d, J = 9 Hz), 5.76 (1H, gq, J
=7 Hz), 2.64-2.57 (1H, m), 1.92 (3H, d, J =7 Hz), 1.23-1.18
(2H, m), 1.03-0.98 (2H, m);

MS (FAB") m/z: 397 [M+H]".

[0114]

(Reference Example 12)
1—[4—(Benzyloxy)phenyl]—2,2—dimethylpropaﬁe—1—one
[0115]

[Chemical Formula 14]
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[ 0114] (Ref erence Exanple 12)

1-[ 4- (Benzyl oxy) phenyl] - 2, 2-di net hyl propane- 1-one [0115] [ Chem cal Formul a
14] [ 0116] Magnesi um (305 ng, 1.54 nmol) was added to a
tetrahydrofuran solution (50 nL) of 4-benzyl oxybronobenzene (3.00 g, 11.4
mol ) at roomtenperature, and the m xture was stirred at 60C for 30

m nutes. The reaction m xture was cooled to 0OC, 1 M tetrahydrofuran
solution (12 nmL, 12 mmol) Q; pivalonitrile was added, and the m xture was
stirred at roomtenperaturg for 2 hours. Subsequently, water was added to
the reaction m xture S R ure was subjected to extraction once with
ethyl acetate. The o yeeHt hus obt ai ned was washed with water and
bri ne, and ) N QP-Le ovéIHgnﬁydrous sodi um sul fate. The sol vent was
distilled reduced pressure, and the resulting residue was
purified By sg#lica gel colum chromatography (hexane:ethyl acetate = 99:1
-* 90:10, v/iv) to give the title conpound (900 ng, yield: 29% . 1H NVR (400
VHz, CIEE%%HQSppnl 7.86-7.83 (2H, m, 7.34-7.44 (5H, m, 6.96-6.98 (21-i,
m, 5. .12 (PH°k), 1.37 (9H, s). [0117] (Ref erence Exanpl e 13)

1-(4-Hydroxymebig e e & 4388 W PR Sl M6 d 94 8lea to &

tetrahydrofuran solution (50 mL) of 4-benzyloxybromobenzene

(3.00 g, 11.4 mmol) at room temperature, and the mixture was
stirred at 60°C for 30 minutes. The reaction mixture was cooled
to 0°C, 1 M tetrahydrofuran solution (12 mL, 12 mhol) of
pivalonitrile was added, and the mixture was stirred at room
temperature for 2 hours. 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 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 = 99:1 — 90:10,
v/v) to give the title compound (900 mg, yield: 29%).
'"H-NMR (400 MHz, CDCls) & ppm:
7.86-7.83 (2H, m), 7.34-7.44 (5H, m), 6.96-6.98 (2H, m), 5.12
(2H, s), 1.37 (9H, s).
[0117]

(Reference Example 13)
1-(4-Hydroxymethyl)-2,2-dimethylpropane-1-one
[0118] |

[Chemical Formula 15]
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[ Chem cal Fornmula 15] HO [0119] 10% pal | adi um on carbon (90 ng)
was added to a nethanol (30 nmi) solution of the conpound obtained in

Ref erence Exanple 12 (900 ng, 3.35 nmol), and the m xture was stirred at
roomtenperature for 2 hours in a hydrogen atnosphere. Subsequently, the
reaction mxture was filtered through Celite, and the solvent was distilled
of f under reduced pressure fromthe nother |iquor. The resulting residue
was purified by silpca gel columm chronat ography (hexane: ethyl acetate =
80:20 -* 50:50, v/v)jto give the title conpound (550 ng, yield: 92%.

1H NVR (400 M= 13 ppm 7.82-7.80 (2H, ), 6.86-6.84 (2H m,
5.77-5.61 (1 5), 1. (9H, s). [0120] (Reference Exanple 14)
tert-Butyl 4 1R) CH u3(2,2-dinethylpropanoyl)phenoxy]propy11-1,2,
4-0xadiaﬂdc13-y ) - 2-fl uorobenzoate [0121] [Chemi cal Fornula 16]

[0119]

10% palladium on carbon (90 mg) was added to a methanol
(30 mL) solution of the compound obtained in Reference Example
12 (900 mg, 3.35 mmol), and the mixture was stirred at room
temperature for 2 hours in a hydrogen atmosphere. Subsequently,
the reaction mixture was filtered through Celite, and the
solvent was distilled off under reduced pressure from the mother
liquor. Theresulting residue waspurifiedby silica gel column

chromatography (hexane:ethyl acetate = 80:20 — 50:50, v/v) to

o\

give the title compound (550 mg, yield: 92%).
'H-NMR (400 MHz, CDCl;) & ppm:
7.82-7.80 (2H, m), 6.86-6.84 (2H, m), 5.77-5.61 (1H, brs), 1.37
(9H, s). |
[0120]

(Reference Example 14) tert-Butyl
4-(5~{(1R)-1-[4-(2,2-dimethylpropanoyl)phenoxylpropyl}-1, 2,
4-oxadiazol-3-yl)-2-fluorobenzoate

[0121]

[Chemical Formula 16]

0]

CH,
H,C

CH

Hac CH3 CH. ®

>Lo; Q : "'

@)

-0

3

Nx
H.C \
o) N
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[0122] di - Tert-butyl azodicarboxylate (852 ng, 3.70 nmol)and

tri phenyl phosphine (971 ng, 3.70 mol) were added to a tetrahydrofuran
solution (30 nL) of the conpound obtained in Reference Exanple 6 (993 ngy,
3.08 mml) and the conpound obtained in Reference Exanple 13 (550 ng, 3.08
mol ) at roomtenperature, and the m xture was stirred at the sane
tenperature for one hour. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel colum

chr omat ogr@®R] (hexane: ethyl acetate = 95:5 -* 80:20, v/v) to give a crude
product containing the title conmpound (1.29 g) . [0123] (Reference
Exanpl e 15) 4- (B-{TetR)-blrfyd- (2Rt iRiarddw rtopay2 )pdendxy) prmpyildnd, 2,

4- oxadi azol - 3-y1) - 2-fl uorobenzoic acid [0124] [Chem cal Fornula 17] [0125]
Tri f | uor dacie@hen vlahp (ool ) (Wek realded- 1® mmol chverenadtedet¢18 nl)
solution of the conpound obtained in Reference Exanple 14 (1.29 g) at room
t enper at & THMPE NS T 3R aUrE els 610 mMed ofothenechparndThbtadhedninwas

distilled off under_reduced pressure, and the resulting resi due was washed
with iso eQﬂ?ﬁﬁgaﬂfﬁd%,6aﬁ%$%d%gpr%d%%ﬂm&%%ia?%@n@h?h%omp@m@dconpound

(900 ng) g%%%f%%é“fﬁ“&eference Example 13 (550 mg, 3.08 mmol) at room
temperature, and the mixture was stirred at the same temperature
for one hour. The solvent was distilled off under reduced
pressure, and the resulting residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 95:5 — 80:20,
v/v) to give a crude product containing the title compound (1.29
g) .

[0123]
(Reference Example 15)
4-(5-{ (1R)-1-[4-(2,2-Dimethylpropanoyl)phenoxylpropyl}-1, 2,
4-oxadiazol-3-yl)-2-fluorobenzoic acid
[0124]

[Chemical Formula 17] .
O
CH,
H,C
i
HO N o,
\
o; : N-©
F

[0125]
Trifluoroacetic acid (10 mL) was added to a
dichloromethane (10 mL) solution of the compound obtained in

Reference Example 14 (1.29 g) at room temperature, and the
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[ 0126] (Reference Exanple 16) Cycl obutyl(4-hydroxyphenyl) met hanone
[0127] [Chem cal Formula 18] 0 HO [0128] Al um num chl oride (1.59
g, 11.9 mmol) was added to a dichl oronmethane (10 nL) sol ution of phenol
(1.03 g, 10.9 mmol) at roomtenperature, and the m xture was stirred at the
sanme tenperature for 45 m nutes. Cycl obutanecarboxylic acid chloride (1.33
m., 11.7 nmol) was added dropw se to the obtained reaction m xture at room
tenperature, and the mi xture was stirred at the sane tenperature for 4
hours. Fntikbate abensbuprehll ebrdené IhE8g. Mhd I8M}IntWam Addedt At dpom
tenperature, and the m xture was stirred. The al um num chl ori de was
confir medffarpedrsdotedbrdemuntghbyd Aredrebanttihg M sitditeewnasvadtoad still
overnight. The reaction m xture was added to hydrochloric acid under ice
cool i ng, waht ttEepmpPryur ethes .subliest ed topuégt pactiioh onoeawnhtihgethyl
acetate. The organic |ayer thus obtained was washed with brine tw ce, and
t hen wastdfiedcevepuadhy8P8usg) nigresbtmisgid.ate. The sol vent was distilled
of f under reduced pressure, and the resulting residue was purified by
silica géPlé8fum chromat ography (hexane:ethyl acetate = 90:10 -+ 80: 20,

: . . _ 0
Zéé%3;059bgﬁ1t?§e é%égcgoggggg e(%8§ ng, yield: 51%. 1H NVR (400 MHz,

Cyclobutyl (4-hydroxyphenyl)methanone
[0127]

[Chemical Formula 18]

0O

HO

[0128]

Aluminum chloride (1.59 g, 11.9 mmol) was added to a
dichloromethane (10 mL) solution of phenol (1.03 g, 10.9 mmol)
at room témperature, and the mixture was stirred at the same
temperature for 45 minutes. Cyclobutanecarboxylic acid
chloride (1.33mL, 11.7 mmol) was added dropwise to the obtained
reaction mixture at room temperature, and the mixture was
stirred at the same temperature for 4 hours. Further, aluminum
chloride (1.58g, 11.8 mmol) was added at room temperature, and
the mixture was stirred. The aluminum chloride was confirmed
tobe dissolved thoroughly, and then the mixture was stood still
overnight. The reactionmixture was added to hydrochloric acid
under ice cooling, and the mixture was subjected to extraction
once with ethyl acetate. The organic layer thus obtained was

washed with brine twice, and then was dried over anhydrous
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7.84 (2H, dt, J =9, 2 Hz), 6.87 (2H, dt, J =9, 2 Hz), 5.64 (1H brs),
4.00-3.91 (1H, m, 2.44-2.39 (2H, m, 2.30-2.26 (2H, m, 2.13-2.02 (1H, m,
1.95-1.85 (1H, nm). [0129] (Ref erence Exanple 17)

4- (5-{(1R) - 1-[4- (Cycl obutyl car bonyl ) phenoxy] propy11-1, 2, 4-0

xadi azol - 3-y1)-2-fl uorobenzoic acid [0130] [Chem cal Formula 19]

Tri phenyl phosphine (670 ng, 2.55 mol) and di-tert-butyl azodi carboxyl ate
(588 ng, 2.55 mmol) were added to a tetrahydrofuran solution (23 nL) of the
conpound resired stedhn s 1Refer. entiee BExdvpire: 6ab Hifs il 14 32 fmldr aBdutbg
conpound obtained in Reference Exanple 16 (409 ng, 2.32 nmmol) at room

t enper at WS s e + kedhit Reures whsisg irasided walkepsaiei tanpersatiurea fen 40

m nutes. The solvent was distilled off under reduced pressure, and the
resultlngﬂ?kﬁmnhﬁbﬁmm§Qﬂgﬁaphyj(b¢xgmb|@ahgdlacetaﬂ& eh9©nho ogr aphgo( hexane
- hexane: e hyI acetate = 90:10, v/v) 0132 ~ Trifluoroacetic acid
(5 L) wa¥ Haded $%67% W%h@bﬂﬁr&%@l% hP93sBout vonlaf Bhé) ebt ai ned

tert-buty 5- R [ ycl pbut yl car bonyl ) phenoxy] propy11-1, 2, 4-0
xadi azol - % @%% é%&% %?éheé%%ét tpP om tenperature, and the m xture was

stirred f rg ON ou The sol ve |st|IIe of f_ un er reduce ressure,
and the {gsu ti ﬁg f&?l % |Id|%lgg BfHu ﬁg HeXarie - EFﬁyl agétate

5.1, v/ t | d: 569 d.
Lo R (BT s %éfr#fl%”p@ %1-&543-]2”?9%6 PR T
Hz), 7.9%)(1H,. 1h- 2J 02111¢|z)m 7. 874 2H g n? %H 7.01 (2H, d, J =9
Hz) 551(1H t, o i N (Hladt 220(6H m, 2.12-2.01
(1H, M, L19S1. 85(1H n) 1,14 (3H, t, J =7 H):

(Reference Example 17)
- (5-{(1IR)-1-[4-(Cyclobutylcarbonyl)phenoxylpropyl}-1,2,4-o
xadiazol-3-yl)-2-fluorobenzoic acid

[0130]

[Chemical Formula 19]

H,C
HO

o)
F

[0131]

Triphenylphosphine (670 mg, 2.55 mmol) and di-tert-butyl
azodicarboxylate (588 mg, 2.55 mmol) were added to a
tetrahydrofuran solution (23 mL) of the compound obtained in
Reference Example 6 (716 mg, 2.32 mmol) and the combound
obtained in Reference Example 16 (409 mg, 2.32 mmol) at room
temperature, and the mixture was stirred at the same temperature

for 40 minutes. The solvent was distilled off under reduced
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M5 (FAB+) miz: 425 [ MrH +. [0133] (Ref erence Exanpl e 18)

4- Chl oro-2-fluoro-1-(4-fluorophenyl)butan-1-one [0134] [Chem cal Fornula
200 O F C [0135] A 1, 4-di oxane (50 nL) solution of brom ne (8.76
g, 54.8 mmol) was added to a 1, 4-dioxane (50 nlL) solution of

4-chl oro-4'-fl uorobutyrophenone (10.0 g, 49.8 mml) at roomtenperature
over 15 mnutes, and the m xture was stirred at the sanme tenperature for 10
m nutes. Water was added to the reaction m xture, and the m xture was

subj ect edressextr,aghdorhd wece Iwiny hexdadee Whe prgafied bayyet 11 basgebt ai ned
was washed with water, a saturated aqueous sol ution of sodi um hydrogen

car bonat eplamnagoeoustsotaphpn(tofxdns v sexdinmm sth ¥l eeetarie srI¥hel0Oand t hen
was dried over anhydrous sodium sulfate. A portion (13.0 g) of a crude
product {Z¥)3 g) obtained by distilling off the solvent under reduced
pressure was di ssolved in N, N-dinethylformam de (90 nL), and 18-crown-6
(18.4 g, 18938 1mol) and potassiumfluoride (4.05 g, 69.8 mvl) were added

to the m xture_at room tenperature. The _m xture s. stirred at the sane
t enper ature foFrifé{HarSaﬁg}gﬁchSGﬁg (gnﬁ‘lt)hé’ﬁslg‘-dﬁ(%ﬁ-%a(& 15 g, 23.3 nmol)

and” pot assLumflarde (1s35,9. 23,3 miplde vaLe added Jo fhia magyre and

the m xture was er stirr a € sane tenperature for one Wat er

was added_t/@ _t neactiQl ) , i ﬁé;lgj ect 0
extracti gn (?)V\A{BgRy)vi ?h [ﬁeggygi%%%y&%;}rﬁ%lamﬁé%ﬁ(mt n}_egl'\i\.é/;’gf washed

Wi th wat gh4aRg AarHng,) and thhen oprs, AHded vV eboanbydpavssedi umgulfate. The
sol vent was distilléd off under reduced pressure, and the resulting residue

was puri hiieduldye sialsi e@igekdcebenBnehnenet ogria@hyo (Vexanm etdydt aceiate =
100: O -+ 95:5, v/v) to give the title compound (5.47 g, yield: 55%.
off under reduced pressure, and the resulting residue was
solidified by using hexane:ethyl acetate(5:1, v/v). Thus, the
title compound (531 mg, yield: 56%) was obtained.
'H-NMR (400 MHz, CDCl;) & ppm:
8.14 (1H, t, J = 8 Hz), 7.97 (1H, d, J = 8 Hz), 7.91 (1lH, d,
J=11Hz), 7.87 (2H, d, J = 9 Hz), 7.01 (2H, d, J = 9 Hz), 5.51
(1H, t, 3 = 6 Hz), 3.93 (1H, m), 2.45-2.20 (6H, m), 2.12-2.01
(1H, m), 1.95-1.85 (1H, m), 1.14 (3H, t, J = 7 Hz);
MS (FAB') m/z: 425 [M+H]'.
[0133]

(Reference Example 18)

4-Chloro-2-fluoro-1- (4-fluorophenyl)butan-1l-one

[0134]
[Chemical Formula 20]
O
Cl
F
F
[0135]
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1H NWR (500 MHz, CDC13) 8 ppm 8.04 (2H, dd, J =9, 5 Hz), 7.18 (2H, dd, J
=9, 8 Hz), 5.84 (1H, ddd, J = 49, 8, 4 Hz), 3.84-3.74 (2H, m, 2.46-2.35
(2H, m. [0136] (Ref erence Exanple 19)

(1- Fl uor ocycl opropyl ) (4-fl uor ophenyl ) net hanone [0137] A

tetrahydrofuran solution (3.97 n, 4.33 mmol) of 1.09 M sodium
bi s(trinmethylsilyl)am de was added to a THF (8.0 nlL) solution of the
conpound obtained in Reference Exanple 18 (861 ng, 3.94 nmol) at OC over 30

m nutes, and the1lpuxtabeanas (Sbimt ot ut DOMJ LMY g8l g g, Sshogrs. A
saturated aqueous sol ution of amoni um chl ori de and water weré added to the

reacti onmmodhures amtidde driatiire- sk S| €50 efllf Os@xbfaehiOn twi ce with
hexane. The organic | ayer thus obtained was washed with water and bri ne,
and t hen dwash ldmiced! 'ovErucantiydrotspisodinenm s f@ate, Ihes sahyEntatwasosmsti|l | ed
of f under reduced pressure, and the resulting residue was purified by

si |l i ca gélempsinanushpyant bymdpht qshegndetiee milxtacet wee stiddd av/vheto gi ve
the title conmpound (336 ngy, yield: 47%. 1H NVMR (500 MHz, CDCl13) 8 ppm

8. 10- 8. 0S¥ FHtemperaAty o 29T t10 minugtey)  Water wash ydzidd o the 52-1. 45
(2H n)'reaction mixture, and the mixture was subjected to extraction
twice with hexane. The organic layer thus obtained was washed
with water, a saturated aqueous solution of sodium hydrogen
carbonate, an aqueous solution of 1.5 M sodium sulfite, and
brine, and then was dried over anhydrous sodium sulfate. A
portion (13.0 g) of a crude product (14.3 g) obtained by
distilling off the solvent under reduced pressure was dissolved
in N,N-dimethylformamide (90 mL), and 18-crown-6 (18.4 g, 69.8
mmol) and potassium fluoride (4.05 g, 69.8 mmol) were added to
the mixture at room temperature. The mixture was stirred at
the same temperature for 2 and a half hours, and then 18-crown-6
(6.15 g, 23.3 mmol) and potassium fluoride (1.35 g, 23.3 mmol)
were added to the mixture, and the mixture was further stirred
at the same temperature for one hour. Water was added to the
reaction mixture, and the mixture was subjected to extraction
twice with hexane. The organic layer thus obtained was washed
with water and 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 = 100: 0 = 95:5, v/v) to

oe

give the title compound (5.47 g, yield: 55%).

'H-NMR (500 MHz, CDCls;) & ppm:
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[ 0139] (Ref erence Exanpl e 20)

(1- Fl uorocycl opropyl){4-[ (4-met hoxybenzyl ) oxy] phenyl | met han one [0140]

[ Chem cal Fornula 22] 0 H3c,o [0141] Pot assi um tert-butoxide (225
ng, 2.00 nmol) was added to an N, N-di met hyl formam de (9.0 m.) sol ution of
t he conpound obtained in Reference Exanple 19 (332 ng, 1.82 mmol) and

4- met hoxybenzyl al cohol (2501AL, 2.00=01) at roomtenperature, and the

m xture was stirred at roomtenperature for 1.5 hours. A saturated aqueous

sol uti on safosamzeni wa,cll er iode sand)wayen gwerg, addedgto phegrgact i ongin xt ure,
and the m xture was stirred at roomtenperature for one’ hour, and then the

preci pi t atley siaki,djwas4$j |8 eredizand wagshaed ™M thna walep. apd2. 35 (24,
2-propanol -water (1:1) liquid mxture. Thus, the title conmpound (396 ny,
yield: 7209. was obtained. 1H NVR(500 MHz, CDC13) 8 ppm

[0136]

(Reference Example 19)
(1-Fluorocyclopropyl) (4-fluorophenyl)methanone
[0137]

[Chemical Formula 21]
O
F

F

[0138]

A tetrahydrofuran solution (3.97 mL, 4.33 mmol) of 1.09
M sodium bis(trimethylsilyl)amide was added to a THF (8.0 mL)
solution of the compound obtained in Reference Example 18 (861
mg, 3.94 mmol) at 0°C over 30 minutes, and the mixture was stirred
at room temperature for 2.5 hours. A saturatedaqueous solution
of ammonium chloride and water were added to the reaction
mixture, and the mixture was subjected to extraction twice with
hexane. The organic layer thus obtained was washed with water
and 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, v/v) to give the
title compound (336 mg, yield: 47%).
'H-NMR (500 MHz, CDCls;) & ppm:

8.10-8.05 (2H, m), 7.15 (2H, t, J = 9 Hz), 1.61-1.54 (2H, m),
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8.05(2H,dd, J =9,1 Hz),7.36(2H, d,J = 9 Hz), 7.02 (2H, d,J = 9 Hz),
6.93(2H,d, J =9 Hz), 5.07(2H s), 3.82 (3H s),1.58-1.51

1.52-1.45 (2H, m).
[0139]

(Reference Example 20)
(1—Fluorocyclopropyl){4—[(4—methoxybenzyl)oxy]phenyl}methan
one
[0140]

[Chemical Formula 22]

o)
e
HCeg

[0141]

Potassium tert-butoxide (225 mg, 2.00 mmol) was added to
an N,N-dimethylformamide (9.0 mL) solution of the compound
obtained in Reference Example 19 (332 mg, 1.82 mmol) and
4—methoxybenzylalcohol(250uL,2.00mmol)atroomtemperature,
and the mixture was stirred at room.temperature for 1.5 hours.
A saturated aqueous solution of ammonium chloride and water were
added to the reaction mixture, and the mixture was stirred at
room temperature for one hour, and then the precipitated solid
was filtered and washed with a water and 2-propanol-water (1:1)
liquid mixture. Thus, the title compound (396 mg, yield: 72%)
was obtained.

'H-NMR (500 MHz, CDCls;) & ppm:
8.05 (2H, dd, J =9, 1 Hz), 7.36 (2H, d, J = 9 Hz), 7.02 (24,
d, J =9 Hz), 6.93 (2H, d, J = 9 Hz), 5.07 (2H, s), 3.82 (3H,

s), 1.58-1.51 (2H, m), 1.48-1.40 (2H, m).
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(2H, M, 1.48-1.40(2H, m. [0142] (Reference Exanple 21)

(1- Fl uorocycl opropyl ) (4-hydroxyphenyl) nmet hanone [0143] [Chem cal Formula
23] O F Met hanol (0.4 niL) and concentrated hydrochloric acid (0.4
m.) were added to a 1, 4-dioxane (4.0 nL) solution of the conpound obtai ned
in Reference Exanple 20 (392 ng, 1.30 mml) at roomtenperature, and the
m xture was stirred at the sane tenperature for 2 hours, and then was
heated to 60C and further stirred for 7 hours. The reaction m xture was
cool ed t dOolaam

(Reference Example 21)
(1-Fluorocyclopropyl) (4-hydroxyphenyl)methanone
[0143]

[Chemical Formula 23]

F

HO

[0144]

| Methanol(O.4mL)andcwncentratedhydrochloricacid(0.4
mL)wereaddedtozal,4—dioxane(4.0mL)solutrmiofthecompounq
obtained in Reference Example 20 (392 mg, 1.30 mmol) at room
temperature, and themixture was stirred at the same temperature
for 2 hours, and then was heated to 60C and further stirred
for 7 hours. The reaction mixturé was cooled to room
temperature. Water was added to the reaction mixture, and the
mixture was subjected to extraction twice with ethyl acetate.
The organic layer thus obtained was washed with 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 = 90: 10 —» 75:25, v/v) to give the title compound (217
) .

'H-NMR (500 MHz, CDCl;) & ppm:

o\

mg, yield: 92

8.03 (2H, dd, J =9, 1 Hz), 6.89 (2H, 4, J = 9 Hz), 5.30 (1H,

s), 1.58-1.51 (2H, m), 1.49-1.40 (2H, m).

[0145]
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tenperature. Water was added to the reaction m xture, and the m xture was
subjected to extraction twice with ethyl acetate. The organic |ayer thus
obt ai ned was washed with brine, and then was dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced pressure, and the
resulting residue was purified by silica gel colum chromatography
(hexane: ethyl acetate = 90: 10 .--> 75:25, v/v) to give the title conpound
(217 mg, yield: 92% . 1H NWR (500 MHz, CDC13) 8 ppm 8.03 (2H, dd, J = 9,
1 Hz), 6.89 (2KReflerdnce9EKanplt. 3Q)( tHrtspButy158-1.51 (2H, m, 1.49-1.40
(2H, m . [0145] (Reference Exanple 22) tert-Butyl

2- f | uor 024L{B0rET R D~{{4-1R() t-1f-{dor[ddy-dl lopmmymt Jleartmgnyil )| qheony 1l ] phe

noxyl propyl] - 1, 2, 4- oxadi azol - 3-yl | benzoate [0146] [ Chem cal Fornul a 24]

Tri pheny PpEYd PRy 1(1293 2 - orath amesd| )3 -and kfinaaste but yl azodi car boxyl at e
(253 ny, @.1% mmol) were added to a tetrahydrofuran (5.0 nL) solution of

t he conpd 14 ®dbt ai ned i n Reference Exanple 6 (360 ng, 1.12 nmol) and the
conmpound tai.ned i_n Refer e Exanple 21 (183 ng, 1.02 nmmol) at 0C, and

t he nixtdg Has2 tFEF@&lét%Qﬁe sane tenperature for 5minutes, and then
further stirred at roomtenperature foryong hour. The solvent was distilled
of f under reduced pressur Lhg residue was purified by

silica g C hunn chronat%d? hy ( S 3"yl acetate = 100: 085: 15, v/v)
to give t >Elﬁle conpound( 394 ngy d: 80% . 1H NVR(500 MHz, CDC13) 8 ppm
| Q Ngo
H,C \
(o

N-©

[0147]

Triphenylphosphine (293 mg, 1.12 mmol) and di-tert-butyl
azodicarboxylate (253 mg, 1.12 mmol) were added to a
tetrahydrofuran (5.0 mL) solution of the compound obtained in
Reference Example 6 (360 mg, 1.12 mmol) and the compound
obtained in Reference Example 21 (183 mg, 1.02 mmol) at O%L
and the mixture was stirred at the same temperature for 5 minutes,
and then further stirred.at room temperature for one hour. The
solvent was distilled off under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 100:0 —» 85:15, v/v) to
give the title compound (396 mg, yield: 80%).

'H-NMR (500 MHz, CDCls) & ppm:

8.04.(2H, dd, J = 9, 1 Hz), 7.97 (1H, dd, J =8, 7 Hz), 7.89
(1H, dd, J =8, 1 Hz), 7.83 (1H, dd, J = 11, 1 Hz), 7.04 (2H,
d, J =9 Hz), 5.53 (1H, dd, J = 7, 6 Hz), 2.34-2.21 (éH, m),

1.61 (9H, s), 1.55-1.51 (2H, m), 1.48-1.40 (24, m), 1.14 (3H,

49



8.04(2H,dd,J =9,1 Hz),7.97 (1H dd,J =
Hz),7.83(1H, d,J = 9 Hz),5.53(1H, dd, J
7.04 (2H, (2H, m,

t, J =71 Hz).
[0148]

(Reference Example 23)
2-Fluoro-4-{5-[(1R)~1-{4-[(1-fluorocyclopropyl)carbonyl]phe
noxy}propyl]—1,2,4—oxadiazol;3—yl}benzoic acid
[0149]

[Chemical Formula 25]

gevon

o N'°
F

[0150]
Trifluoroacetic acid (2.0 mL) was added to a

dichloromethane (2.0 mL) solution of the compound obtained in
-Reference Example 22 (390 mg, 0.805 mmol) at room temperature,
and the mixture was stirred at the same temperature for one hour.
The solvent was distilled off under reduced pressure, and the
resulting residue was washed with a hexane-ethyl acetate liquid
mixture. Thus, the title compound (283 mg, yield: 82%) was
obtained.

'H-NMR (500 MHz, CDCls;) & ppm:

8.14 (1H, dd, J =8, 7 Hz), 8.04 (2H, dd, J =9, 1 Hz), 7.97
(14, dd, J =8, 1 Hz), 7.91 (1H, dd, J = 11, 1 Hz), 7.04 (2H,
d, J =9 Hz), 5.54 (1H, dd, J = 7, 6 Hz), 2.36-2.20 (2H, m),
1.57-1.51 (2H, m), 1.48-1.40 (2H, m), 1.15 (3H, t, J = 7 Hz).

[0151]
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1.61(9H,s),1.55-1.51(2H, ), 1.48-1.40(2H,m, 1.14 (3H, t, J = 7 Hz).

[ 0148] (Ref erence Exanpl e 23)

2-Fluoro-4-{5-[(1R)-1-{4-[ (1-fluorocycl opropyl)carbonyl ] phe

noxyl propyl] -1, 2, 4- oxadi azol - 3-yl | benzoic acid [0149] [Chem cal Fornmula 25]
[ 0150] Trifluoroacetic acid (2.0 nL) was added to a di chl oronet hane
(2.0 nL) solution of the conpound obtained in Reference Exanple 22 (390 nuy,
0.805 mml) at roomtenperature, and the m xture was stirred at the sane

t enperat ure forReferkace. EXhepdel vant twas -dwsdyill | ed of f under reduced
pressure, and the resulting residue was washed with a hexane-ethyl acetate

i qui d mxtflnerorud,5-t[Hé R i—tll-€ 4e-drgadnurtdy {28 argn x wii et ab y BP9 , 2vas- @bt ai ned.

adiazol-3-yllbenzoate
[0152]

[Chemical Formula 26]

HC>E'(|_) NJ\Q/“\(

o) N’°

[0153]

Triphenylphosphine (297 mg, 1.13 mmol) and di-tert-butyl
azodicarboxylate (261 mg, 1.13 mmol) were added to a
tetrahydrofuran (5.0-ﬁL) solution of the compound cbtained in
Reference Example 6 (332 mg, 1.03 mmol) and
4'—hydroxy—2—methylpropiophenone (186 mg, 1.13 mmol) at O?L
and the mixture was stirred at the same temperature for 5 minutes,
and then further stirred at roon;temperature for one hour. The
solvent was distilled off under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 95:5 — 85:15, v/v) to
give the title compound (268 mg, yield: 56%).

'H-NMR (500 MHz, CDCls;) & ppm:

7.98-7.94 (1H, m), 7.93 (2H, 4, J = 9 Hz), 7.89 (1H, dd, J =
8, 2 Hz), 7.83 (1H, d, J = 9 Hz), 7.03 (2H, dd, J = 7, 2 Hz),
5.51 (1H, dd, J =7, 6 Hz), 3.54-3.42 (1H, m), 2.34-2.18 (2H,

m), 1.55 (9H, s), 1.18 (6H, dd, J = 7, 2 Hz), 1.14 (3H, t, J
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1H NVR (500 MHz, CDC13) 8 ppm 8.14 (1H, dd, J =8, 7 Hz), 8.04 (2H, dd, J
=9, 1 Hz), 7.97 (1H, dd, J =8, 1 Hz), 7.91 (1H, dd, J = 11, 1 Hz), 7.04
(2H, d, J =9 Hz), 5.54 (1H, dd, J =7, 6 Hz), 2.36-2.20 (2H, m, 1.57-1.51
(2H, m, 1.48-1.40 (2H, m, 1.15 (3H, t, J = 7 Hz). [0151]
(Ref erence Exanple 24) tert-Butyl :
2-fluoro-4-{5-[(1R)-1-(4-isobutyryl phenoxy) propyl] -1, 2, 4- ox
adi azol - 3-yl | benzoate [0152] [Chem cal Formula 26] [0153]
Tri phenylsphosii.ne (297 ng, 1.13 mmol) and di-tert-butyl azodi carboxyl ate
(261 nmg, 1.13 mmol) were added to a tetrahydrofuran (5.0 nL) solution of
the conpdiid4dbt ai ned in Reference Exanple 6 (332 ng, 1.03 mmol) and
- hydr oxy- 2- nethylproplophenone (186 ng, 1.13 nmol) at 0C, and the m xture
was stirred at ([Redeggmeet &mgawdtcurs®)f or 5minutes, and then further stirred
roomtenperature for one hour. The solvent was distilled off under
reduced ﬁrgpéé‘lﬂreo Saric e Rt ¢4 g kst vitiel mieen gy ) B ¥ ely by~ bi 2i ¢zogel
col um chr onmat rap;\é (hexane: et h I acetate = 95:5 -* 85:15, v/v) to give
t he t|t|€Qﬁﬁﬁ? 7Y 1A 1H NVR(500 MHz, CDC13) 8 ppm

7.98-7.94 01 c5

[Chemical Formula 27]

’ ,kg@k“

o N’O
F

[0156]

Trifluoroacetic acid (1.5 mL) was added to a
dichloromethane (1.5 mL) solution of the compound obtained in
Reference Example 24 (268 mg, 0.572 mmol) at room temperature,
and the mixture was stirred at the same temperature for 2 hours.
The solvent was distilled off under reduced pressure, and the
resultingresiwuawaswashedwithiahexane—ethylaceteteliquid
mixture. Thus, the title compound (223 mg, yield: 94%) was
obtained.

'H-NMR (500 MHz, CDCls) & ppm:

8.13 (1H, dd, J =8, 7 Hz), 7.96 (lH, dd, J =8, 2 Hz), 7.93
(24, d, J = 9 Hz), 7.91 (1H, dd4,J = 11, 2 Hz), 7.03 (2H, d, J
=9 Hz), 5.52 (1H, dd, =7, 6 Hz), 3.54-3.43 (1H, m), 2.35-2.19
(2d, m), 1.19 (6H, dd, J =7, 2 Hz), 1.14 (3H, t, J = 7 Hz).

[0157]

52



(1H, m,7.93(2H d,J =9 Hz),7.89(1H dd, J = 8,2Hz), 7.83 (1H d,J =9
Hz),7.03(2H,dd,J = 7,2 Hz), 5.51(1H, m,1.55 dd, (9H, J = 7,6
Hz), 3.54-3.42(1H m), 2. 34-2.18 s), 1. 18(6H, dd, J =7, 2Hz), 1. 14(3H, (2H, t,J

(Reference Example 26)
N—Cyclopenta—B—en—l—yl—4—(5—{(1R)—l—[4—(cyclopropylcarbohyl
)phenoxylethyl}-1,2,4-oxadiazol-3-yl)-2-fluorobenzamide
[0158]

[Chemical Formula 28]

o CH,
o

D‘N N

H o N-O
[0159]

l1-Hydroxybenzotriazole monohydrate (104 mg, 681 mmol)
and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (261 mg,
1.36 mmol) were added to an N,N-dimethylformamide (3 mL)
solution of the compound obtained in Reference Example 11 (270
mg, 681 mmol) at room temperature, and the mixture was stirred
at the same temperature for 30 minutes. Subsequently,
l-amino-3-cyclopentene hydrochloride (122 mg, 1.02 mmol) and
triethylamine (142 mL, 1.02 mmol) were added, and the mixture
was further stirred at the same temperature for 30 minutes.
Water and a 10% aqueous solution of sodium chloride were added
to the reaction mixture, and the mikture was subjected to
extraction twice with ethyl acetate. The organic layer thus
obtained was washed with water and 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 = 100: 0 —» 70:30,
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= 7 Hz) . [0154] (Ref erence Exanpl e 25)
2-Fluoro-4-{5-[(1R)-1-(4-isobutyryl phenoxy) propyl] -1, 2, 4- ox

adi azol - 3-yl | benzoic acid [0155] [Chemical Formula 27] F [0156]
Trifluoroacetic acid (1.5 nL) was added to a dichl oronethane (1.5 ni)
solution of the conpound obtained in Reference Exanple 24 (268 ng, 0.572
nmmol ) at roomtenperature, and the m xture was stirred at the sane
tenperature for 2 hours. The solvent was distilled off under reduced

pressur e /and tihegyines WHd g 11esi Bapasd wesTednyy t &1 exangy et hyl acetate
liquid mxture. Thus, the title conpound (223 ny, yield: 94% was obtai ned.

1H NMVR (SHGNNREx4GDCMHk,8CDDﬂE)86]§bMﬂ}t dd, J =8, 7 Hz), 7.96 (1H, dd, J
=8, 2 H), 7.93 (2H, d, J =9 Hz), 7.91 (1H, dd,J = 11, 2 Hz), 7.03 (2H,
d, J =9 BzRl 5152 €iHJ déd8 Hz7, B.B).365438,48)(1H, 8A) (18, 38d2. 39=( 2H,
m, 1.19 (6H, dd, J =7, 2 Hz), 1.14 (3H t, J =7 Hz). [0157]

12, 1 Hz), 7.05 (2H, d, J =9 Hz), 6.94-6.87 (1H, m), 5.78-5.72

(3H, m), 4.84-4.75 (1H, m), 2.88 (2H, dd, J=15, 8 Hz), 2.58-2.53

(l1H, m), 2.34 (2H, dd, J = 15, 4 Hz), 1.91 (3H, d, J = 7 Hz),

1.23-1.17 (2H, m), 1.03-0.97 (2H, m);

MS (FAB) m/z: 462 [M+H]".

[0160]

(Reference Example 27) (2R,3R)-3-Amino-1,2-butanediol
hydrochloride
[0161]

[Chemical Formula 29]
CP%

HO/\‘/'\NHZ

OH H-CI
[0162]

20% Palladium carbon hydroxide (108 mg) was added to an
ethanol (20 mL) solution of (2R, 3R,
aR) -2-hydroxy-3- (N-benzyl-N-a-methylbenzylamino)butanol,
Tetrahedron: Asymmetry 2002, 13, 1555-1565, (1.08 g, 3.61 mmol)
at room temperature, and the mixture was stirred at 60°C for
8 hours under hydrogen flow. The reaction mixture was cooled
to room temperature, and the insoluble matter was removed by
filtration through Celite. Subsequently, a portion (320 mg)
of the resulting residue (466 mg) obtained by distilling off

the solvent under reduced pressure was dissolved in ethanol (1.0
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(Ref erence Exanpl e 26)

N- Cycl openta-3-en-1| -yl1l-4-(5-{(1R)-1-[4-(cycl opropyl car bonyl

) phenoxy] et hyl1-1, 2, 4- oxadi azol - 3-y1) - 2-f| uor obenzam de [0158] [ Chem cal
Forrmul a 28] [0159] 1- Hydr oxybenzotri azol e nonohydrate (104 ny, 681
mol ) and N-(3-di met hyl am nopropyl)-N -ethyl carbodiimde (261 ng, 1.36
nmol ) were added to an N, N-di net hyl formam de (3 nlL) solution of the
conmpound obtained in Reference Exanple 11 (270 ng, 681 mmol) at room

t enper at wiig,, ad te hgdxbyea wasostder ed4atiiblRensaggluienpar at ure foy 30

m nut es. Subsequently, 1-am no-3-cycl opentene hydrochloride (122 ng, 1.02
nmol ) and .t54 etrofl)avereaddd? at rdom2 empeatweres addedheamdxtheenvxs ure was
further stirred at the same tenperature for 30 mnutes. Water and a 10%
aqueous sdliniesh adf tdedisamec ikopiede tweee faddéd ménthesreathéopohvemture, and
the m xture was subjected to extraction twice with ethyl acetate. The
organi ¢ "areflshisledrdifnatdwas causked ve s fun@it erlhard a csaderpredualueous
sol ution of sodium_hydrogen carbonate, and then was dried over anhydrous
sodi um s@ &t Fifd SAFRRURmMs RS SR HITLmERIA 1 educed pressure, and
the result}] residue was purified by silica gel colum chromatography
(hexane:e[tdnl&gj]acet ate = 100: 0-> 70:30, wv/v) to give the title conpound

(212 ng, i eld:(ﬁg%gp. H.NVR (400 MHz, CDC13) 8 ppm 8.21 (1H, t,J = 8
Hz), 8. 01- 7. 96( 319 07 83 (1H dd, J =
) -1

4~ (5-{ (1R)~-1-[4-(Cyclopropylcarbonyl)phenoxy]lpropyl}-1,2,4-
oxadiazol-3-yl)-N-[(2S)-2,3-dihydroxypropyl]-2-fluorobenzam
ide |

[0164]

[Chemical Formula 30] _
o}
Hscm
o) _
piave
N o
/‘{‘HF N

HO OH

[0165]

l1-Hydroxybenzotriazole monohydrate (89.6 mg, 0.585 mmol)
and N—(3—dimethylaminopropyl)—N'—ethylcarbodiimide (112 mg,
0.585 mmol) were added to an N,N-dimethylformamide (1.4 mL)
solution of the compound obtained in Reference Example 8 (200
mg, 0.487 mmol) at room temperature, and the mixture was stirred
at the same temperature for 30 minutes. Subsequently, an
N, N-dimethylformamide (1.0.mL) solution of

(S)-3-amino-1, 2-propanediol (133 mg, 1.46 mmol) was added at

0°C, and the mixture was further stirred at the same temperature
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12, 1 Hz), 7.05(2H, d,J = 9 Hz),6.94-6.87 (1H, m,5.78-5.72 (3H m,
4.84-4.75 (1H, m, 2.88 (2H, dd, J=15, 8Hz), 2.58-2.53 (1H, m, 2.34 (2H,
dd, J =15, 4 Hz), 1.91 (3H, d, J =7 Hz), 1.23-1.17 (2H, m, 1.03-0.97
(2H, m; M5 (FAB) mz: 462 [M+H +. [0160] (Ref erence Exanpl e 27)
(2R, 3R) - 3- Am no- 1, 2- but anedi ol hydrochl ori de [0161] [Chem cal Fornula 29]

for one hour. Water was added to the reaction mixture, and the
mixture was subjected to extraction twice with ethyl acetate.
The organic layer thus obtained was washed with a saturated
aqueous solution of sodium hydrogen carbonate and 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

(dichloromethane: methanol = 100: 0 —» 90:10, v/v) to give the

o

title compound (199 mg, yield: 85%).
'H-NMR (500 MHz, CDCls;) & ppm:
8.20 (1H, t, J =8 Hz), 8.03-7.98 (3H, m), 7.87 (1lH, dd4, J =

13, 1 Hz), 7.28-7.16 (1H, m),7.04 (2H, d, J = 9 Hz), 5.53 (1H,

ﬁ
&
I

6 Hz), 3.97-3.88 (1H, m), 3.76-3.58 (4H, m), 2.95 (1H,

d, J

S5 Hz), 2.81-2.72 (1H, m), 2.63-2.55 (1H, m), 2.35-2.18
(24, m), 1.23-1.17 (2H, m), 1.15 (3H, t, J =7 Hz), 1.03-0.96
(2H, m);
MS (ES) m/z: 484 [M+H]".
[0166]

(Example 2)
N-[(1S)-2-Amino~1- (hydroxymethyl)-2-oxoethyl]-4-(5-{ (1R)-1-
[4-(cyclopropylcarbonyl)phenoxylpropyl}-1,2,4-oxadiazol-3-y
l)-2-fluorobenzamide
[0167]

[Chemical Formula 31]
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CH3 HONH2 OHH-ClI [ 0162] 20% Pal | adi um car bon hydr oxi de(108 ng) was

added to an ethanol (20 niL) solution of (2R 3R

aR) - 2- hydr oxy- 3- (N- benzyl - N- a- met hyl benzyl am no) but anol , _

Tetrahedron: Asyrnnetry 2002, 13, 1555-1565, (1.08 g, 3.61 mmol) at room

tenperature, and the m xture was stirred at 60C for 8 hours under hydrogen

flow The reaction m xture was cooled to roomtenperature, and the

insoluble matter was renoved by filtration through Celite. Subsequently, a

portion (320 ng) of the resul Eg resi due (46 ng) obtained by distilling

of f the solvent under reduced sur eA&s dissalved in ethanol (1.0 nl),

and 4M hydr og ' 1,4 di oxdne s on (13 m., 4.54 nmol) was

added at eraur § @3 TN was stirred at the sane

tenperature fq _ oS \helsolvent was distilled off under reduced

pressure HOHs, Ha c|£ de prochC‘t) of the title conpound (354 ng) was

obt ai ned. [0163] (Exanpl e 1)

4-(5- {(1R) 1- 54 (Cycl opropyl carbonyl ) phenoxy] propy11-1, 2, 4-

oxadi azoll936£1) - N-[ (29) - 2, 3- di hydroxypropyl] 2-f1 uor obenzam i de [0164]
benzotrl azol ermnoh drate ( 8

. 6

Ewgctqe(r)n ?a|58Fgrﬁogygﬁhéyﬁe(@"&lrﬁ@tzﬁg HOPYSHTE§ -(e- étf}*f%d a?l@@di“??ﬁr)de (112f

,0585 I | nm de 4 L) _solution o

{Tﬁe corrpoﬁln@g'&G)tglere %%ﬁ‘iﬁ&l&o@ﬁé)@y%? r?ﬁEeeh%Wl%aor 1458*7 Hw%ﬁ)m%'t room
temer at W30 flot ML LIS 49%, o LEFedngh L0583 \ETRES A8 19 30

m nut es. Subsequent |
' of the compound obtained in Reference Example 8 (124 mg, 0.302

«

mmol) at room temperature, and the mixture was stirred at the
same temperature for 30 minutes. L-Serinamide hydrochloride
(63.7mg, 0.453 mmol) and triethylamine (147 pL, 1.06 mmol) were
added, and the mixture was stirred at the same temperature for
20 minutes. Subsequently, water and a 10% aqueous solution of
sodium chloride were added to the reaction mixture, and the
mixture was subjected to extraction three times with ethyl

acetate. The organic layer thus obtained was washed with a
saturated aqueous solution of sodium hydrogen carbonate and a
10% aqueous solution of sodium chloride, 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 = 70:30
— ethyl acetate, v/v) to give the title compound (69.5 mg,

yield: 67%).

'H-NMR (400 MHz, CDCl;) & ppm:

8.20 (1H, t, J = 8 Hz), 8.02-7.99 (3H, m), 7.92-7.89 (2H, m),

7.05 (2H, t, J=9Hz), 6.77 (1H, s), 5.55-5.51 (2H, m), 4.72-4.68
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N, N-di mret hyl formam de (1.0 nL) solution of (S)-3-am no-1, 2-propanedi ol (133
ng, 1.46 nmol) was added at O0C, and the m xture was further stirred at the
sanme tenperature for one hour. Water was added to the reaction m xture,
and the. m xture was subjected to extraction twice with ethyl acetate. The
organi c | ayer thus obtained was washed with a saturated aqueous sol ution of
sodi um hydr ogen carbonate and brine, and then was dried over anhydrous
sodi um sul fate. The solvent was distilled off under reduced pressure, and
the resul timgm)¢sudue-wasepurifigd, by e ca galu,calym, ghrgmatography

(di chl oronet hane: nethanol = 100: O -+ 90:10, v/v) to give the title
conpoundn()1,99. 69, (YHelnd):, 85%P.(2EH VR §500, MHzAz )CDA13)3-8 .apm(28, 20) (1H, t,
J =8 Hz), 8.03-7.98 (3H m, 7.87 (1H, dd, J = 13, 1 Hz), 7.28-7.16 (1H,
m,7.04 2A3-d,-B (3 Hz)),; 5.53 (1H, t, J =6 Hz), 3.97-3.88 (1H, m,
3.76-3.58 (4H m, 2.95 (1H d, J =5 Hz), 2.81-2.72 (1H m, 2.63-2.55
(1H, m, M8 3EAB 18m¢zR, 4Ry, (M+H374.17 (2H, m, 1.15 (3H, t, J = 7 Hz),
1.03-0.96 (2H,_ m; M5 (ES) mz: 484 [MWMH +. [0166] (Exanpl e 2)

N[ (1S) - 204f%Ho- 1- (hydr oxymet hyl ) - 2- oxoet hy1] - 4- (5- { ( 1R) - 1-

[ 4- (cycl opropyl carbonyl ) phenoxy] propyl }-1, 2, 4- oxadi azol - 3-y
1)-2-f|uorobeni%ﬁ?@@quf87] [ Cheni cal Formul a 31]

1- Hydr oxybenzat ri.azal enpn rate (4 6.. 3 0. 302 mol d

N- ( 3- di et hy grﬁl@p%p@g)wﬁé}%p&%ﬁﬁwlg?gdﬁ%x@g?r?f%%h%1 $=vere
added to ety AN _( Th)_ SOt d-0r 3 Qgggﬁn jned in
Ref er encg%g?alrrpl e 83f 3’1192@@%%’]%@ n’[n@l%5 aét)rhr}g%rné%xgrr%era e?&g%%‘j k?%e

m xture wWaSrSidg red at the sane tenperature for 30 m nutes. L-Serinam de
hydrochloride (63. 7 ng, O 453 mol) and triethylam ne (147 pL, 1. 06
mol ) wer@iadded, and the mixture was stirred at the sane tenperature for
20 m nutes. Subsequently, water and a 10% aqueous sol ution of sodi um

chl ori de [Wremiadded draullze 328acti on m xture, and the m xture was subjected
to extraction three tinmes wth ethyl acetate.glhe organic |ayer thus
obt ai ned was washed with a satHreted aqueous Hol ution of sodi um hydrogen
carbonate and a 10% aqueous sol @triNgn of ~Soxdni~sd-pori de, and then was dried
over anhydrous so€j um g : as d‘!tilled of f under reduced
pressure, ahgGthe ¥ @ . S parified by silica gel colum
chronatogrgg:%&fﬂexan= yl \cetate = 70:30 -* ethyl acetate, v/v) to give
the titleH ourli (9.5 ny, Nerd: 67%. _

[0171]

l1-Hydroxybenzotriazole monohydrate (64.5mg, 0.421 mmol),
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (182 mg,
0.949 mmol), and (R)—2—aminb—1—propanol (53.5 mg, 0.712 mmol)
were added to an N,N-dimethylformamide (5 mL) solution of the
compound obtained in Reference Example 8 (195 mg, 0.475 mmol)
at room temperature, and the mixture was stirred at the same
temperature for one hour. 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 a 10% aqueous solution of sodium chloride,

and then was dried over anhydrous sodium sulfate. The solvent
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1H NVR (400 MHz, CDC13) 8 ppm 8.20 (1H, t, J =8 Hz), 8.02-7.99 (3H, m,
7.92-7.89 (2H, m, 7.05 (2H, t, J= 9Hz), 6.77 (1H, s), 5.55-5.51 (2H, m,
4.72-4.68 (1H, m, 4.44-4.36 (1H m, 3.80-3.72 (1H m, 3.07-3.01 (1H,
m, 2.60 (1H, n), 2.29(2H, dt, J=7, 7 Hz), 1.23-1.14 (2H, m, 1.03-0.98
(2H, m; M5 (FAB+) mlz: 497 [MtH +. [0169] (Exanpl e 3)
4-(5-{(1R)-1-[4- (Cycl opropyl car bonyl ) phenoxy] propyll-1, 2, 4-

oxadi azol - 3-y1) - 2-fl uoro-N-[ (1R) - 2- hydr oxy- 1- net hyl et hyl ] be nzam de [0170]

[ Cheni calwadrordnswi B323d dOA7dder reddcé@wbﬁng@ﬂéOtéhéZQB@”PQQBY9£ﬁ§e ( 64
5nmg, 0. 421 mol ) , N (3-dinethylam nopropyl)-N -ethyl carbodiim de

(182 ny, r®Qdiemmly ,puanict (&) -7 & T4 - g DPEdDhmib 5Sh PoiBt o§rdgRy Mol ) wer e
added to an N, N-di met hyl formam de (5 L) solution of the conpound obtai ned
i n Ref er el dbeanptitey B ack®atry= H04356 -HnBL)Y 78t voom tenperatueetiand the

m xture was stirred at the sane tenperature for one hour. Subsequently,

vat er wasagemd ol 13 T eunt i bd xt6R%), - and the mixture was subjected to
extractiqn once with ethyl acetate. The organic |ayer thus obtained was
washed wi HRNHE A 0QndHE 1§Wéqhe@u@3@ol ution of sodium chloride, and then

was drieq aver gnhydrous godiym gulfate, The Solvent o5 (14 aq, g =

12, 1 Hz), 7.06-7.03 (2H, m), 6.90 (1H, dd, J =12, 7 Hz), 5.52

(lH, t, g =6Hz), 4.38-4.31 (1H, m), 3.81 (1H, dd, J=11, 4Hz),
3.68 (1H, dd, J=11, 6Hz), 2.63-2.56 (1H, m), 2.44 (1H, brs),
2.34~2.20 (2H, m), 1.32 (3H, d, J =7 Hz), 1.22-1.18 (2H, m),
1.14 (3H, t, J =7 Hz), 1.02-0.97 (2H, m);

MS (FABY) m/z: 468 [M+H]".

[0172]

(Example 4)

- (5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxy]propyl}-1,2,4-
oxadiazol-3-yl)-2-fluoro-N-[(1S)-2-hydroxy-1l-methylethyl]be
nzamide
[0173]

[Chemical Formula 33]

3
0
H,C, )\Q\«N\ 0
N
HofH . N-O

[0174]
By using the compound obtained in Reference Example 8 (250
mg, 0.609 mmol), N,N-dimethylformamide (3.0 mL),

l-hydroxybenzotriazole monohydrate (112 mg, 0.731 mmol),
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was distilled off under reduced pressure, and the resulting residue was
purified by silica gel colum chronmatography (hexane:ethyl acetate = 50:50
-* 30:70, v/v) to give the title conmpound (152.9 ng, yield: 69%. 1H NWR
(400 MHz, CDC13) 8 ppm 8.20 (1H, t, J = 8 Hz), 8.01-7.97 (3H m, 7.85
(1H, dd, J =12, 1 Hz), 7.06-7.03 (2H, nm), 6.90 (1H, dd, J = 12, 7 Hz),
5.52 (1H, t, J =6 Hz), 4.38-4.31 (1H, m, 3.81 (1H, dd, J=11, 4Hz), 3.68
(1H, dd, J=11, 6Hz), 2.63-2.56 (1H m, 2.44 (1H, brs), 2.34-2.20 (2H, m,
1. 32 (3HN-d3-diimethkiahmihoddobyl8 (RPHetAyldarkbdiSihide 140 Tmdf2) .

1.02-0.97 (2H, m); MS (FAB+) miz: 468 [ MFH +. [0172] (Exanpl e 4)
4- (5-{(1B).7B1[ 4mbCy¢c| apdopy) earbanyb) phenoyyghpiopyd2- A1.2, 4-83 mmol),
oxadi azol - 3-y1) - 2-fl uoro- N-[ (15) - 2- hydr oxy- 1- net hyl et hyl ] be nzam de [0173]
[ Cheni calthEotr hiul @ c88jpoun@l 742 mg, yieBy:u8l %y wazeoboapoadd robhai etk i n '
Ref erence Exanple 8 (250 ng, 0.609 mol), N, N-dinethylformanmde (3.0 ni),
1- hydr ox{Banzat Reazbl Exapnohy dr atoyWaver ngounl 78daheh )was performed

by silica gel column chromatography (hexane:ethyl acetate =

70:30 —»> 0:100, v/v).

'H-NMR (500 MHz, CDCls;) & ppm:

8.20 (14, t, J = 8 Hz), 8.02-7.96 (3H, m), 7.85 (1lH, dd, J =

12, 1 Hz), 7.04 (2H, d J = 9 Hz), 6.93-6.87 (1H, m), 5.52 (1H,

dd, §J =7, 6 Hz), 4.39-4.31 (1H, m), 3.81 (1H, dd, J = 11, 4

Hz), 3.68 (1H, dd, J = 11, 6 Hz), 2.62-2.56 (1H, m), 2.47 (1H,

s), 2.35-2.20 (2H, m), 1.32 (3H, d, J =7 Hz), 1.22-1.18 (2H,

m), 1.14 (3H, t, J = 7 Hz), 1.02-0.97 (2H, tt, J =8, 2 Hz);

MS (ES) m/z: 468 [M+H]'.

[0175]

(Example 5)
4-(5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylpropyl}-1,2,4-

oxadiazol-3-yl)~N-[ (2R)-2,3-dihydroxypropyl] -2-fluorobenzam

ide
[0176]
[Chemical Formula 34]
0
H3C

0]

=T

o N-O
HO OH
[0177]
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N- ( 3-di net hyl am nopropyl)-N -et hyl carbodii mde (140 ng, 0.731 mml), and
(S)-2-am no-1I|-propanol (142 'AL, 1.83 mml), the title conpound (232 ng,
yield: 81% was obtained in the sane manner as in Exanple 1. However,
purification was perfornmed by silica gel colum chromat ography

(hexane: ethyl acetate = 70:30 -+ 0:100, v/v). 1H NWR (500 MHz, CDC13) 8
ppm 8.20 (1H, t, J =8 Hz), 8.02-7.96 (3H, m, 7.85 (1H, dd, J =12, 1
Hz), 7.04 (2H, d J =9 Hz), 6.93-6.87 (1H, m, 5.52 (1H, dd, J =7, 6 Hz),
4.39-4.31 (1H BY usInl ahlN, Nddiméthyi¥orthaiabe 3169 ﬁiw sggution é% 6
Hz), 2.62-2.56 (1H, m, 2.47 (1H, s), 2.35-2.20 (2H, , J=
Hz), 1.2ZHe I®nfgtdnd)obtaided 3ih Refdren&eFEQamﬁlQZBO(QGO(ﬁﬁt ©t483

Hz); M5 (ES) niz: 468 [ MtH +. [0175] (Exanpl e 5)
4-(5-{(1RWKﬂ-L4N(@ydﬂmptbpyﬁoambmd¢b)ﬁhehcﬁprlﬂ@ydﬂeiyﬁeﬁzotrlazole

oxadi azol - 3-y1)-N-[(2 3 di hydr oxypropyl ] -2-fl uorobenzamide [0176]

[ Chemi calmqib?hﬁﬂ@tﬂ] mg, O.HS ugnalg) an N, N-di net hyl f or manmi de (1.0 ni)

sol ution of t he corrpound obt ained in Reference Exanple 8 (200 ng, 0.487
mol ), NN EeRAY ib]rar%ﬁ%r‘{ﬂyw n‘i) UL RyeR BRYBEHRBES | 42 em@pnohydr at e

(mSng 589 %%z)m"ﬁﬁ I:'ﬂe [ﬂo%b %%ecea@ hﬁééci‘éégd"m?? the.
i 8

Exanpl o e BE trf?%?fyﬁ'f%aﬁemc?v&so“%%a?oiﬁé b s GBratorm
chr omat o aptug (sl chl aromey angs mmhano] = 00D - L 9Q A0 M) 1, A MR

(500 MHz, CDCI3) 8 ppm’ 8.20

1H_ dd, 7 1 J—9Hz 553 1H,
o 6 Ty st 235811(11%8 % i T ?ﬁﬁté%ﬁp}g”% (1H, d) J=5 |(42),

2 81-2. 72 LA 1 HomA 13- nﬁa‘itr(ald-él M ,16 3% 2518 0(:2H, R)/v)L. 23-1. 17 (2H m,
1.15 (3H_t, J =7 Hz), 1.03-0.96 (2H m;
'H-NMR (500 MHz, CDCl;) & ppm:

N~

8.20 (14, t, J = 8 Hz), 8.03-7.98 (3H, m), 7.87 (1H, dd, J =
13, 1 Hz), 7.28-7.16 (1H, m),7.04 (2H, 4, J = 9 Hz), 5.53 (1H,
t, J =6 Hz), 3.97-3.88 (1H, m), 3.76-3.58 (4H, m), 2.95 (1H,
d, J=5Hz), 2.81-2.72 (1H, m), 2.63-2.55 (1H, m), 2.35-2.18

(2H, m), 1.23-1.17 (2H, m), 1.15 (3H, t, J =7 Hz), 1.03-0.96
(2H, m);

MS (ES) m/z: 484 [M+H]".

[0178]

(Example 6)

- (5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylpropyl}-1,2, 4~
oxadiazol—B—yl)—2—fluoro—N—[2—hydroxy—l—(hydroxymethyl)ethy
llbenzamide
[0179]

[Chemical Formula 35]
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M5 (ES) miz: 484 [ MtH +. [0178] (Exanmpl e 6)

4-(5-{(1R)-1-[4- (Cycl opropyl car bonyl ) phenoxy] propyll-1, 2, 4-

oxadi azol - 3-y1) - 2-fl uor o- N-[ 2- hydr oxy- 1- (hydr oxynet hyl ) et hy | ] benzam de
[0179] [Chem cal Fornula 35] By using the conpound obtained in
Ref erence Exanple 8 (154 ng, 0.375 nmmol), dinethylformam de (4 nL),

1- hydr oxybenzotri azol e nonohydrate (50.7 ng, 0.331 nmol),

N- (3- di met hyl am nopropyl) - N - et hyl carbodi i npde (144 ng, O 751 mmol) , and
2-am no-1, 3-propanedi ol (51.H3 ng, O 563 fmol) , the title conpound (110

ng, yield: 61% was obtained e as in Exanple 3. However,
- purification was 1 ca '@ olu chr omat ogr aphy

(di chl or ohQ+trgne: ‘ Qo 90F, v/v). 1HNMR (400 MHz, CDC13) 8
ppm. 8.19 (@-W =9 . .97 (3H, m), 7.86 (1H, dd, J=13, 2Hz),
7.52- 7. ATHOH/ ) H7. QA ,d, INTI®), 5.53(1H,

[0180]

By using the compound obtained in Reference Example 8 (154

mg, 0.375 mmol), dimethylformamide (4 mL),
l-hydroxybenzotriazole monohydrate (50.7 mg, 0.331 mmol),
N- (3-dimethylaminopropyl) -N'—-ethylcarbodiimide (144 mg,
0.751 mmol), and 2-amino-1, 3-propanediol (51.3mg, 0.563 mmol),
the title compound (110 mg, yield: 61%) was obtained in the same
manner as in Example 3. However, purification was performed
by'silica gel column chromatography (dichloromethane:methanol
= 99:1 - 90:10, v/v).

'H-NMR (400 MHz, CDCls) & ppm:

8.19 (1H, t, J=8Hz), 8.00-7.97 (3H, m), 7.86 (1H, dd, J=13, 2Hz),
7.52-7.47 (1H, m), 7.04 (2H, d, J=7Hz), 5.53 (1H, t, J = 6 Hz),
4.27-4.21 (1H, m), 4.02-3.93 (4H, m), 2.62-2.56 (1H, m), 2.51
(2H, dd, J=6, 4Hz), 2.35-2.21 (2H, m), 1.21-1.18 (2H, m), 1.15
(3H, t, J=7Hz), 1.02-0.97 (2H, m);
"MS (FAB') m/z: 484 [M+H]'.

[0181]

(Example 7)

4-(5-{ (1R)-1-[4-(Cyclopropylcarbonyl)phenoxy]ethyl}-1,2, 4-0
xadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl)ethyl
lbenzamide

[(0182]
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r—FD_f—P

,J =6 Hz), 4.27-4.21(1H ), 4.02-3.93(4H m), 2.62-2.56 (1H m, 2.51 (2H
d, J=6, 4Hz), 2.35-2.21(2H, m), 1.21-1.18 (2H,n), 1.15 (3H
J=7Hz), 1. 02-0. 97(2H, m) ;

[Chemical Formula 36]

CH

oy A
Ho::>_ﬂ . N-O
[0183]

l-Hydroxybenzotriazole monohydrate (40.9mg, 0.267 mmol)
and N- (3-dimethylaminopropyl)-N'-ethylcarbodiimide (102 mg,
0.534 mmol) were added to a dimethylformamide (1.5 mL) solution
of the compound obtained in Reference Example 11 (106 mg, 0.267
mmol) at room temperature, and the mixture was stirred at the
same temperature for 30 minutes. 2-Amino-1,3-propanediol
(36.5 mg, 0.400 mmol) was added, and the mixture was stirred
at the same temperature for 20 minutes. Subsequently, water
and a 10% aqueous solution of sodium chloride were added.tp the
reaction mixture, and the mixture was subjected to extraction
three times with ethyl acetate. The organic layer thus obtained
was washed with a saturated aqueous solution of sodium hydrogen
carbonate and a 10% aqueous solution of sodium chloride, 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 = 70:30 — ethyl acetate, v/v) to giv-e the title compound
(69.5 mg, yield: 55%).
'H-NMR (400 MHz, CDCl;) & ppm:
8.17 (1H, t, J =8 Hz), 7.97-7.95 (3H, m), 7.83 (1H, d, J =12

Hz), 7.47-7.44 (1H, m), 7.01 (2H, t, J = 9 Hz), 5.72 (1lH, q,
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M5 (FAB+) niz: 484 [ MtH +. [0181] (Exanple 7)

4-(5-{(1R) - 1-[4- (Cycl opropyl carbonyl ) phenoxy] et hyl1ll-1, 2, 4-0

xadi azol - 3-y1) - 2-fl uoro- N[ 2- hydroxy- 1- (hydr oxymet hyl ) et hyl ] benzam de
[0182] [Chemical Fornula 36] [0183] 1- Hydr oxybenzotri azol e
nmonohydrate (40.9 ng, 0.267 mml) and N

( 3-di net hyl am nopropyl)-N -ethyl carbodiimde (102 ng, 0.534 mmvol) were
added to a dinmethylformam de (1.5 nlL) solution of the conpound obtained in

Ref erenceg Examplhe 4124106187119, 267 m00b)3abar oom LENPEL ghusegrangy f he

m xture was stirred at the sane tenperature for 30 m nutes.

2- Ami no- 1) 3- pr. 6pantidj alddB6.55=ng, 9. 4005mMp)) 237 addedm)and. 8B8e( 3 Xt ure
was stirred at the same tenperature for 20 m nutes. Subsequently, water and
a 10% aq@eows =sdl dtzi)on 1lofl Ssddilhm (@H,omi)de Onver%e-Gadtied(2Hy trble; reacti on

m xture, and the m xture was subjected to extraction three tinmes with ethyl
acet at e. MPhe FdBgannézt agéP {MuElobt ai ned was washed with a saturated
aqueous sol ution of sodi um hydrogen carbonate and a 10% aqueous sol ution of
sodi um cHI%Fi%de, and then was dried over anhydrous sodium sul fate. The

sol vent was di Eille of f under reduced pressure, and the resulting residue
was purified bj ERPLS &1 col um chromat ogr aphy (hexane: ethyl acetate =

70: 30 -> ,ethyl tate,, v/v) .to give the title conpoun 9. ,, yield:
5509 . BAHj%%é(?%SG%— 4:( fgpé%q%}%af%onyl)pheﬂgﬁy é%é;i}fijg%4)%
xadiazol-3-yl)-2-fluoro-N-[ (1S)-2-hydroxy-1-methylethyl]ben
zamide
[(0185]

[Chemical Formula 37]

o)
HC »\Q\QN\W)\ o
N
HofH F N-O

[0186]

By using the compound obtained in Reference Example 11
(110 mg, 0.277 mmol), dimethylformamide (1.5 mL),
1—hydroxybenzotriazole monohydrate (42.3 mg, 0.277 mmol),
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (106 mg,
0.553 mmol), and (S)-2-amino-l-propanol (32.1 uL, 0.414 mmol),
the title compound (87.8 mg, yield: 70%) was obtained in the
same manner as in Example 7. However, purification was
performed by silica gel column chromatography (hexane:ethyl
acetate-= 80:20 —»> 30:70, v/v).
'H-NMR (400 MHz, CDCls) & ppm:

8.21 (1H, t, J =8 Hz), 8.03-7.99 (3H, m), 7.87 (1H, d, J = 12
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8.17 (1H, t, J = 8 Hz), 7.97-7.95 (3H, m, 7.83 (1H, d, J = 12 Hz),
7.47-7.44 (1H, m, 7.01 (2H t, J =9 Hz), 5.72 (1H, q, J= 7 Hz),
4.24-4.18 (1H, m, 4.00-3.94 (2H, m, 3.94-3.87 (2H, m, 2.56 (1H, dddd, J
=8, 8 5 5Hz), 2.37 (1H m, 1.88 (3H, d, J =7 Hz), 1.19-1.15 (2H, rr)
0.99-0.94 (2H, m; MS (FAB+) mz: 470 [ M+Hl +. [0184] (Exanpl e 8)
4-(5-{(1R) - 1-[4- (Cycl opropyl carbonyl ) phenoxy] et hyl1ll-1, 2, 4-0

xadi azol - 3-y1)-2-fl uoro-N—[(lS)-Z hydroxy 1-met hyl et hyl ] ben zani de [0185]
[ Chem calgFor mules 34u, [D186kL s BY, owsign@ ot he ncoppound-ebt @Hneq in

Ref erence Exanple 11 (110 ny, 0 277 rrrml) di met hyIfor mam de ( .5 nl),

1- hydr oxybenzaizj azol 30 -rorathydmat 8) (42, 82nplH 0.7 gnaol ), 4 Hz), 3.70

N- ( 3-di net hyl am nopropyl)-N -et hyl carbodii m de (106 ng, 0.553 mml), and

(S) - 2- am (g, 1 4o ofandll,( 32HZ) ;, A, 6D.4H, dadd),, Jt-he,t Bt | &, compoynd.687. 8 ny,
yield: 70% was obtained in the sane manner as in Exanple 7. However,
purificatf was Jper folmed by34i [3a djeld colubha )chloRdt-dgPapHRH, m),
(hexane: et &1/ acetate = 80:20 -* 30:70, v/v). 1H NWR (400 MHz, CDC13) 8
ppm 8.2% (1400 J(ZHgmyz), 8.03-7.99 (3H, m), 7.87 (1H, d, J = 12

MS (FAB') m/z: 454 [M+H]".
[0187]
(Example 9)
- (5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxylethyl}-1,2,4-o0

xadiazol-3-~yl)-2-fluoro-N-[ (1R, 2R)-2-hydroxycyclopentyl]ben

zamide
[0188]
[Chemical Formula 38]
@)

° CH,

Q' Mo
ullN
N—O
H k
OH

[0189]

By using the compound obtained in Reference Example 11

(164 mg, 0.414 mmol), dimethylformamide (1.5 mL),
l-hydroxybenzotriazole monohydrate (63.4 mg, 0.414 mmol),

- (3-dimethylaminopropyl)-N'~ethylcarbodiimide (159 mg,
0.828 mmol), and (1R,2R)=-2-aminocyclopentanol hydrochloride
(85.5mg, 0.621 mmol), the title compound (175 mg, yield: 87%)
was obtained in the same manner as in Example 7. However,

purification was performed by silica gel column chromatography
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Hz), 7.06 (2H, d, J Hz), 6.95-6.89 (1H, m, 5.77 (1H, q, J = 7 Hz),
4.39-4.32 (1H, m, 8 (1H dd, J =11, 4 Hz), 3.70 (1H, dd, J =11, 5
Hz), 2.62 (1H, dddd J =8, 8 5 5 Hz), 1.93 (3H, d, J =7 Hz), 1.34 (3H,
d, J =7 Hz), 1.24-1.20 (2H M, 1.04-1.00 (2H, m; MS (FAB+) miz: 454

[ MtH] . [ 0187] (Exanpl e 9)

4-(5-{(1R) - 1-[4- (Cycl opropyl carbonyl ) phenoxy] et hyl1ll-1, 2, 4-0 .
xadi azol -3-yl1)-2-fluoro-N[ (1R 2R)-2- hydroxycycl opentyl ] ben zam de [ 0188]

[ Cheni cal (Hza/dRd A38h QMedHBY 80:20 —BBMSINY LA conpound obt ai ned in
Reference Exanpl e 11 (164 ny, O. 414 mol ), di methylforrram de (1.5 nm),

1- hydr oxyheneet riaazolvezponohydy ag e¢fs: 4 ng, 0.414 mol ),
N- (13- di net hyl am nopropyl)-N -ethyl carbodiimde (159 ng, 0.828 mml), and
(1R 2R) - 3.@% nasyckopent anaelz)hydr.oohl(aHi, de) ( 8%. &6yl 0.621 mmpb)Hzfhe title
conpound (175 ny, yield: 87% was obtained in the sane manner as in Exanple
7. Howevelr.0purdH,i dat Ton Xaéz perd ot dred. by 61H,i o@ ,gd. Tol (i chr dmat dgr aphy
(hexane: et hyl acetate = 80:20 -* 30:70, v/v).

Hz), 4.19 (1H, s), 4.16-4.05 (2H, m), 2.59 (1lH, dddd, J = 8,

8, 4, 4 Hz), 2.32-2.23 (1H, m), 2.15-2.05 (1H, m), 1.91 (3H,

d, J=17Hz), 1.91-1.72 (1H, m), 1.62~-1.52 (2H, m), 1.23-1.18

(2H, m), 1.03-0.98 (2H, m);

MS (FAB') m/z: 480 [M+H]".

[0190]

(Example 10)

-(5-{ (1R)-1-[4- (Cyclopropylcarbonyl)phenoxylethyl}-1,2,4-0

xadiazol-3-yl)-2-fluoro-N-[ (1R)-2-hydroxy-l-methylethyl]ben

zamide

[0191]

[Chemical Formula 39]

o CH,
H,C )__gi::>__<ﬂ§7/1\o
Ho\)~ N . N-O
[0192]
By using the coﬁpound obtained in Referehce Example 11
(299 mg, 0.755 mmol), dimethylformamide (1.5 mL),
_ l-hydroxybenzotriazole monohydrate (115 mg, 0.755 mmol),
- (3-dimethylaminopropyl)-N'-ethylcarbodiimide (289 mg, 1.51

mmol), and (R)-2-amino-l-propanol (87.7 uL, 1.13 mmol), the

title compound (262 mg, yield: 77%) was obtained in the same
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1H NMR (400 MHz, CDC13) 5 ppm 8.22 (1H, t, J =8 Hz), 8.00 (3H, m, 7.86
(1H, d, J =12 Hz), 7.05 (2H, d, J =9 Hz), 6.93-6.86 (1H m, 5 75 (1H, q,
J =7 Hz), 4.19 (1H, s), 4.16-4.05 (2H m, 2.59 (1H, dddd, J =8, 8, 4, 4
Hz), 2.32-2.23 (1H, m, 2.15-2.05 (1H, m, 1.91 (3H, d, J=7Hz),
1.91-1.72 (1H, m, 1.62-1.52 (2H, m, 1.23-1.18 (2H, n') 03-0.98 (2H, m;
M5 (FAB+) miz: 480 [ M+H] +. [0190] (Exanmpl e 10)

5-

4-(5-{(1R)-1-[4-(Cycl opropyl carbonyl ) phenoxy] et hy11l-1, 2, 4-0
xadi azol m3nnbr 2sf inoEaaNpfl e( IR) - Rodiyde oxyplr et byt ebhyhd bepe zoditied [ 0191]
[ Chem cal Fornmula 39] [ 0192] By using the conpound obtained in

Ref er encédybednploa He1( 220 unyy, dhrthia tromtgph i (redsterh & o ey dﬁcéﬂaﬁe ),
1- hydr oxybenzotri azol e nonohydrate (115 ng, 0.755 mmol),
N- ( 3- di méthyA0andndpr 8Py 1y/ ) ~et hyl car bodi i m de(289 ng, 1.51 mmol), and

(R -2- am no- 1- propanol (87.7 pt,L, 1.13 mol), the title conmpound (262 ny,
yield: 7755 NMBs ( 689aMHéd CRCihb &aprm:

8.20 (1H, t, J =8 Hz), 8.02-7.97 (3H, m), 7.85 (1H, d, J =12
Hz), 7.05 (2H, d, J = 12 Hz), 6.94-6.87 (1H, m), 5.75 (1lH, q,
J=7Hz), 4.38-4.31 (1H, m), 3.81 (1H, dd, J =11, 4 Hz), 3.68
(1H, dd, J =11, 6 Hz), 2.60 (1H, dddd, J =8, 8, 4, 4 Hz), 1.91
(3H, d, J =7 Hz), 1.32 (3H, d, §J =7 Hz), 1.22-1.18 (2H, m),
1.02-0.98 (2H, m);
MS (FAB') m/z: 454 [M+H]".

[0193]

(Example 11)
-(5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxyjethyl}-1,2,4-0

xadiazol-3-yl)-2-fluoro-N-[(15,2S)-2-hydroxycyclopentyl]ben

zamide
[0194)]
[Chemical Formula 40]
O
o CH,
o Mo
N—C)
z H F
OH

[0195]

By using the compound obtained in Reference Example 11
(74.0 mg, 0.187 mmol), dimethylformamide (1 mL),

l-hydroxybenzotriazole monohydrate (28.6 mg, 0.187 mmol),
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manner as in Exanple 7. However, purification was perfornmed by silica gel
col um chromat ogr aphy (hexane: ethyl acetate = 80:20 30:70, v/v). 1H NWR
(400 MHz, CDC13) 6 ppm 8.20 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m, 7.85
(1H, d, J = 12 Hz), 7.05 (2H, d, J = 12 Hz), 6.94-6.87 (1H, m, 5.75 (1H,
q, J =7 Hz), 4.38-4.31 (1H, m, 3.81 (1H, dd, J = 11, 4 Hz), 3.68 (1H, dd,
J =11, 6 Hz), 2.60 (1H, dddd, J =8, 8, 4, 4 Hz), 1.91 (3H, d, J =7 Hz),
1.32 (3H, d, J =7 Hz), 1.22-1.18 (2H, m, 1.02-0.98 (2H, m; M (FAB+)

n z: 454 N-NEH G md 13483 minopropy! Jcar

4- (5-{(1R) - 1-[4- (Cycl opr opyl capryf)onyl )phe}?l%xy] ek%%(illll?lldez &71 ° mg,

xadi azol -03-3y78) merdfll)yorerd\- (s, AS) 2 -2l QXY TS oneid v | H Pero 2ird feqd 0194]

[ Chem cal Fornul a 40] [ 0195] By using the conpound obtained in

Ref er ence 3Bxanphe AL {T 4nd 1Ny, tBe ¥ Inmelonpodinket by § ergrartidedé 17 64) ,

1- hydr oxybenzotri azol e nonohydrate (28.6 ng, 0.187 nmol),

N ( 3-di né’taﬁyloé?r‘ﬁafi@mepiyll)t—w -sertey IngenTixodia gni de Bvdmbl eyl . O Hdw@wemgl ), and
(1S, 2S)-2-am nocycl opent anol hydrochloride (38.5 ng, 0.280 mmol), the title
corrpoundP(UG“F g o 1o wRpd: ey TR Pobs Al hed deil £hé Usaneh remsesg aph

Exanpl e However, ur| fication was d12erfor rred by silica gel colum

chromtod?‘fﬁ‘ﬁ?( aFhAt ettt @ ® 80390 70+ 3dvi0, v/v).

'"H-NMR (400 MHz, CDCl;) & ppm:

8.22 (1H, t, J =8 Hz), 8.00 (3H, m), 7.86 (1H, d, J = 12 Hz),
7.05 (2H, d, J = 9 Hz), 6.93-6.86 (lH, m), 5.75 (1H, q, J = 7
Hz), 4.19 (1H, s), 4.16-4.05 (1H, m), 2.59 (1H, dddd, J = 8,
8, 4, 4 Hz), 2.32-2.23 (1H, m), 2.15-2.05 (1H, m), 1.91 (3H,
d, J=7Hz), 1.91-1.72 (1H, m), 1.62-1.52 (2H, m), 1.23-1.18
(2H, m), 1.03-0.98 (2H, m);
MS (FAB') m/z: 480 [M+H]"'.

[0196]

(Example 12)

-(5-{(1R)-1-[4-(2,2-Dimethylpropanoyl)phenoxylpropyl}-1, 2,

4-oxadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl)et

hyl]benzamide
[0197]
[Chemical Formula 41]
O

CH,
HO N§T:l\o CAEH3
HO b N’0
[0198]

By using the compound obtained in Reference Example 15
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1H NVR (400 MHz, CDC13) 8 ppm 8.22 (1H, t, J = 8 Hz), 8.00 (3H, m), 7.86
(1H, d, J = 12 Hz), 7.05 (2H, d, J = 9 Hz), 6.93-6.86 (1H n), 5.75 (1H q,
J =7 He), 4.19 (1H, s), 4.16-4.05 (1H, n), 2.59 (1H, dddd, J = 8, 8, 4,4
Hz), 2.32-2.23 (1H, n), 2.15-2.05 (1H, m, 1.91(3H, d,

(200 mg, 0.487 mmol), dimethylformamide (5 mL),
l1-hydroxybenzotriazole monohydrate (63.4 mg, 0.414 mmol),
N-(3-dimethylaminopropyl)-N'—-ethylcarbodiimide (180.0 mg,
O.939mmol),and2—amino—1,3—propanediol(53.5mg,0.587mmolL
the title compound (192 mg, yield: 82%) was obtained in the same
manner as 1n Example 3. However, purification was performed
by silica gel column chromatography (hexane:ethyl acetate =
50;50 - 30:70, v/v).

'"H-NMR (400 MHz, CDCls;) & ppm:

8.18 (1H, t, J=8Hz), 7.98-7.97 (1H, m), 7.86 (1H, d, J=12Hz),
7.81-7.77 (2H, m), 7.54-7.50 (1H, m), 7.43-7.42 (1H, m), 6.98
(2H, d, J=9Hz), 5.48 (1H, t, J= 7Hz), 4.24 (1H, s), 4.00 (24,
dd, J=11, 4Hz), 3.93 (2H, dd, J=11, 4Hz), 1.34 (9H, s), 1.14
(3H, t, J=7Hz);

MS (FAB") m/z: 500 [M+H]".

[0199]

(Example 13)
4—(5—{(1R)—1—[4-(Cyclobutylcarbonyl)phénoxy]propyl}—l,Z,4—o
xadiazol—B—yl)—2—fluoro—N—[2—hydroxy—1—(hydroxymethyl)ethyl
lbenzamide
[0200]

[Chemical Formula 42]

o)

Hsc /@)jn

o)
o »\Qﬂ"\ﬁl"

| \ 4
HO H o N-O

[0201]
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J =7 H), 1.91-1.72 (1H, nm), 1.62-1.52 (2H, n), 1.23-1.18 (2H, m,
1.03-0.98 (2H, m): M5 (FAB+) niz: 480 [ MrH +. [0196]

By using the compound obtained in Reference Example 17

(106 mg, 0.251 mmol), dimethylformamide (1.2 mL),
l-hydroxybenzotriazole monohydrate (38.4 mg, 0.251 mmol),

- (3-dimethylaminopropyl)-N'-ethylcarbodiimide (96.2 mg,
O.502Hmol),and2—amino—1,3—propanediol(34.3mg,0.376mmolL
the title compound (92.3 mg, yield: 74%) was obtained in the
same manner as in Example 7. However, purification was
performed by silica gel column chromatography (hexane:ethyl
acetate = 70:30 > ethyl acetate, v/v).

'H-NMR (400 MHz, CDCls;) & ppm:

8.18 (1H, t, J =8 Hz), 7.97 (1H, d, J = 8 Hz), 7.86-7.83 (3H,

m), 7.52-7.46 (1H, m), 6.99 (2H, d, J = 9 Hz), 5.48 (1H, t, J
= 6 Hz), 4.26-4.21 (1H, m), 4.01-3.87 (4H, m), 2.45-2.19 (6H,
m), 2.10-2.05 (1H, m), 1.91-1.83 (1H, m), 1.12 (3H, t, J = 8
Hz);

MS (FAB") m/z: 498 [M+H]™.

[0202]

(Example 14)
2—Fluoro—4—{5—[(1R)—1—{4—[(1—fluorocyclopropyl)carbonyl]phe
noxylpropyl]l-1,2,4-oxadiazol-3-yl}-N-[2-hydroxy-1- (hydroxym
ethyl)ethyl]benzamide
[0203]

[Chemical Formula 43]
‘ O
HO} % wl m
N
HO H N-0
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(Exanple 12) 4-(5-{(1R)-1-[4-(2, 2-Di net hyl propanoyl ) phenoxy] propyl1-1, 2,
4- oxadi azol - 3-y1) - 2-fl uoro- N-[ 2- hydr oxy- 1- (hydr oxynet hyl ) et hyl ] benzam de
[0197] [Chem cal Fornula 41] By using the conpound obtained in Reference
Exanpl e 15 (200 ng, 0.487 mol ), dimethylformam de (5 i),
1- hydr oxybenzotri azol e nonohydrate (63.4 ng, 0.414 mmol),
N- ( 3- di met hyl am nopropyl)-N -ethyl carbodiimde (180.0 ng, O 939 mol) ,
and 2-am no-1, 3-propanediol (53. 5 ng, 0.587 mol) , the title conpound
(192 ng, x4 82% was obtained in the same manner as in Exanple 3.
However, purification was perfornmed by silica gel columm chromat ography
(hexane: et hyl &getiati@ag=ahONS0-dimd@hV0fovmenideH(ANVB £4P0sdHEt 1 ERCB) 6
ppm 8.18 (1H, t, J=8Hz), 7.98-7.97 (1H m, 7.86 (1H d, J=12Hz),
7.81-7. 7TtHdomppund. 6¥tZibed( ik Rejerand3-Fxab (423 nk,7.6. A8, (QH.54,
J=9Hz), 5.48 (1H, t, J= 7Hz), 4.24 (1H, s), 4.00 (2H, dd, J=11, 4Hz), 3.93
(2H, dd, mgesd)) , HHEydimeghygprmenide. (4.  8H,) ,t 1-UeFdHe¥ybenzotriazole

monohydrate (28.7 mg, 0.188 mmol},

N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (36.0 mg,

0.188 mmol), and 2-amino-1, 3-propanediol (57.0mg, 0.626 mmol),

the title compound (61.6 mg, yield: 79%) was obtained in the

same manner as in Example 1. However, purification was

performed by silica gel column chromatography

(dichloromethane:methanol = 100:0 — 90:10, v/v).

'H-NMR (500 MHz, CDCl;) & ppm:

8.21 (1H, t, J = 8 Hz), 8.04 (2H, dd, J =9, 2 Hz), 7.99 (1H,

dd, J =8, 1Hz), 7.87 (1H, dd, J = 12, 1 Hz), 7.54-7.47 (1H,

m), 7.04 (2H, d, J= 9 Hz), 5.54 (1H, dd, J =7, 6 Hz), 4.28-4.21

(1H, m), 4.04-3.90 (4H, m), 2.40 (2H, dd, J=6, 4 Hz), 2.36-2.20

(2, m), 1.56-1.50 (2H, m), 1.49-1.39 (1H, m), 1.15 (3H, t, J

= 7 Hz);

MS (ES) m/z: 502 [M+H]".

[0205]

(Example 15)

2-Fluoro-N-[ (1R) -2-hydroxy-1l-methylethyl]-4-{5-[ (1R)-1- (4-1i

sobutyrylphenoxy)propyl]~1,2, 4-oxadiazol-3-yl}lbenzamide

[0206]

[Chemical Formula 44]
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M5 (FAB+) miz: 500 [ M+H] +. [0199] (Exampl e 13)

4-(5-{(1R) - 1-[4- (Cycl obutyl car bonyl ) phenoxy] propyll-1, 2,4-0

xadi azol - 3-y1) - 2-fl uoro- N[ 2- hydroxy- 1- (hydr oxymet hyl ) et hyl ] benzam de

[ 0200] [Chem cal Fornul a 42] By using the conpound obtained in
Ref erence Exanple 17 (106 ng, 0.251 mmol), dinmethylformamde (1.2 n),

1- hydr oxybenzotri azol e nonohydrate (38.4 ng, 0.251 nmol),

N- ( 3- di met hyl am nopropyl)-N -et hyl carbodiigde (96.2 ng, O 502 nmol) ,
and 2-am no-1, 3-propanedi 0'[1{,, 4 . 3 ng, Q] 376,.,nmol) , the title conpound
(92.3 ng, yield: 74% was ob d i GRmner as in Example 7.
However, purific&ion.gs perforrfed el col um chromat ogr aphy
(hexane: et HYJC acePatg YO: * Bv/v). 1H NWR (400 MHz,
CDC13) 8 ppm )8-N8 (] , =18 Hz), 7.97 (1H, d, J =8 Hz), 7.86-7.83
(3H, m), HO52 7.H6 E Hom, M99 (2H d, J =9 Hz), 5.48 (1H t, J = 6 Hz),
4.26-4.21 (1H, m, 4.01-3.87 (4H, m, 2.45-2.19 (6H, m, 2.10-2.05 (1H m,
1.91-1.8%0&%gq m, 1.12 (3H, t, J = 8 Hz); M5 (FAB+) niz: 498 [ MtH] +.

By using the compound obtained in Reference Example 25
(100 mg, 0.242 mmol), N,N-dimethylformamide (1.2 mL),
l-hydroxybenzotriazole monohydrate (44.6 mg, 0.291 mmol),
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (55.8 mg,
0.291 mmol), and (R)-2-amino-l-propanol (56.3 uL, 0.727 mmol),
the title compound (101 mg, yield: 89%) was obtained in the same
manner as in Example 1. However, purification was performed
by silica gel column chromatography (hexane:ethyl acetate =
70:30 —» 0:100, v/v).
'H-NMR (500 MHz, CDCls;) & ppm:
8.20 (1H, t, J =8 Hz), 7.98 (1H, dd, J = 8, 2 Hz), 7.93 (2H,
d, J =9 Hz), 7.85 (1lH, dd, J =13, 2 Hz), 7.03 (24, d, J = 9
Hz), 6.95-6.85 (1H, m), 5.51 (1H, dd, J = 7, 6 Hz), 4.38-4.29
(1H, m), 3.84-3.77 (1H, m), 3.72-3.65 (1H, m), 3.53-3.43 (1H,
m), 2.44 (1H, dd, J = 6, 5 Hz), 2.36-2.18 (2H, m), 1.32 (3H,
d, J=7Hz), 1.18 (6H, dd, § = 7, 2 Hz), 1.14 (3H, t, J =17
Hz) ;
MS (ES) m/z: 470 [M+H]".
[0208]

(Example 16)
2-Fluoro-N-[2-hydroxy-1- (hydroxymethyl)ethyl]-4-{5-[ (1R)-1-

(isobutyrylphenoxy)propyl]l-1,2,4-oxadiazol-3-yl}benzamide
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[0202] (Exanpl e 14)
2-Fluoro-4-{5-[(1R) -1-{4-[ (1-fl uorocycl opropyl)carbonyl ] phe

noxy} propyl] -1, 2, 4- oxadi azol - 3-yl | - N-[ 2- hydr oxy- 1- (hydr oxym

et hyl ) et hyl ] benzam de [ 0203] [ Chem cal Formnula 43] [ 0204] By using
an N, N-di met hyl formam de (1.0 nlL) solution of the conpound obtained in

Ref erence Exanple 23 (67.0 ng, 0.156 mmol), N, N-dinethylformamde (1.0 nlL)

, 1-hydroxybenzotri azol e nonohydrate (28.7 ng, 0.188 mmvl),

N- ( 3- di ngkyplogam nopr opyl) - N -et hyl carbodiim de (36.0 ng, O 188 nmmol) , and
2-am no-1, 3-propanediol (57. 0 ng, O 626 mvl) , the title conpound (61.6
ng, Yyiel dChéd¥radascaltdiandd]i n the sanme manner as in Exanple 1. However,
purification was perforned by silica gel ¢l utm chr omat ogr aphy

(di chl or onet hane: nethanol :|4Qp:0 -* . 1H-NWR (500 MHz, CDC13) 8
ppm 8.21 (1H, t ‘ , 2 Hz), 7.99 (1H, dd, J =
8, 1 Hz),HO-87 (1 1147 (1H, m, 7.04 (2H, d, J=9

Hz) . 5.54 (1 208921 (TH m), 4. 04-3.90 (4H n), 2.40
(2H dd, I_l] 20 (2H, ), 1.56-1.50 (2H, n), 1.49-1.39 (1H,
1,15 M8H JF 7 Hz): B (ES) miz: 502 [MeH] +.
[0210]

By using an N,N-dimethylformamide (1.0 mL) solution of
the compound obtained in Reference Example 25 (118 mg, 0.286
mmol), N,N-dimethylformamide (1.4 mL), l-hydroxybenzotriazole
monohydrate (52.6 mg, 0.343 mmol),

- (3-dimethylaminopropyl)-N'—-ethylcarbodiimide (65.8 mg,
0.343mmol), and 2-amino-1, 3-propanediol (78.2mg, 0.858 mmol),
the title compound (121 mg, yield: 87%) was obtained in the same
manner as in Example 1. However, purification was performed
by silica gel column chromatography (dichloromethane:methanol
= 100: 0 —» 90:10, v/v).

'H-NMR (500 MHz, CDCls;) & ppm:

8.20 (1H, t, J =8 Hz), 7.98 (1H, dd, J =8, 2 Hz), 7.93 (2H,
d, J =9 Hz), 7.86 (lH,vdd, J =12, 2 Hz), 7.54-7.46 (lH, m),
7.03 (2H, 4, J =9 Hz), 5.51 (1H, dd, J =7, 6 Hz), 4.28-4.19

(1H, m), 4.04-3.87 (4H, m), 3.53-3.43 (1H, m), 2.50 (2H, s),
2.36-2.18 (2H, m), 1.18 (6H, dd, J =7, 2 Hz), 1.14 (3H, t, J
= 7 Hz);

MS (ES) m/z: 486 [M+H]".

[0211]

(Example 17)
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[ 0205] (Exampl e 15)

2-Fluoro-N-[ (1R) - 2- hydr oxy- 1- net hyl et hy1] - 4-{5-[ (1R) - 1- (4-1i

sobut yryl phenoxy) propy1l] - 1, 2, 4- oxadi azol - 3-yl | benzam de [ 0206] [ Chem cal
Formul a 44] [ 0207] By using the conpound obtained in Reference
Exanmple 25 (100 ng, 0.242 mmol ), N, N-dinmethylformamde (1.2 niL),

1- hydr oxybenzotri azol e nonohydrate (44.6 ng, 0.291 nmol),

N- ( 3-di net hyl am nopropyl)-N -et hyl carbodiimde (55.8 ng, 0.291 mmol) , and
(R) - 2- am4rotSE prigpaiiol [ {-5@ & Jwp top Yl d2rberpl )phémex | bt epgdppoungds £ 101 ny,
yield: 89% was obtained in the sane manner as in Exanple 1. However,

puri f i catdzed g lpet-fyarmed iy aidiNal o) €dthuyar chy obat logd aphymethyl
(hexane: et hyl acetate = 70:30 -* 0:100, v/v). 1H NWR (500 MHz, CDC13) 8
ppm 8. 20 RXERY k] be\nz:angto}@) 7.98 (1H, dd, J =8, 2 Hz), 7.93 (2H, d, J =9
Hz), 7.85 (1H,dd, J = 13, 2 Hz), 7.03 (2H, d, J =9 Hz), 6.95-6.85 (1H,

n, 551[(%42dd J:7 6Hz) 4.38-4.29 (1H, n), 3.84-3.77 (1H m),
372365# % 43(1H M, 2.44 (1H, dd, J = 6, 5 Hz), 2.36-2.18
(2H, m c?rmla 1.18 (6H dd J =7, 2 H), 1.14 (3H t, J
= 7 Hz); IVB(ES) m z: 470[M+H]+ [ 0208] (Exanpl e 16)
4-{5-[(1R) - 1-
penzam de

2- Fl uor o- N-[ 2- hydr oxy- 1- (hydr o t hyl ) etg
(i sobutyryl phenoxyopropf F 1, 2, 4- okadi @
N

-0

[0213]
1—Hydroxybenzotriazolenmnohydrate(44.8mg,0.292mmol)
and N-(3-dimethylaminopropyl) -N'-ethylcarbodiimide (56.1 mg,
0.292 mmol) were added to an N,N-dimethylformamide (1.2 mL)
solution of the compound obtained in Reference Example 8 (100
mg, 0.244 mmol) at room temperature, and the mixture was stirred
at the same temperature for 30 minutes. Subsequently, an
N, N-dimethylformamide (1.0 mL) solution of
(28)-2-amino-1, 4-butanediol (Bioorg. Med. Chem. Lett. 2007, 17,
2086-2090.) (76.8 mg, 0.731 mmol) was added at 0°C, and the
mixture was further stirred at the same temperature for 30
minutes. Water was added to the reaction mixture, and the
mixture was subjected to extraction twice with ethyl acetate.
The organic layer thus obtained was washed with a saturated
agueous solution of sodium hydrogen carbonate and 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

74



[ 0209] [Chem cal Fornula 45] [0210] By using an

N, N-di net hyl formam de (1.0 nlL) solution of the conpound obtained in

Ref erence Exanple 25 (118 ng, 0.286 mml), N, N-dinethylformamde (1.4 nlL),
1- hydr oxybenzotri azol e nonohydrate(52.6 ng, 0.343 mmol),

N- ( 3-di net hyl am nopropyl)-N -et hyl carbodiimde (65.8 ng, O 343 nmol) , and
2-am no-1, 3-propanediol (78 .2 ng, 0.858 mmol) , the title conmpound (121
ng, yield: 87% was obtained in the same manner as in Exanple 1. However

puri fi catidithias gpeidhemmedmy hsinlbica ged : col-ynio e OnptwgraphYve the
(di chl or onet hane: net hanol = 100: 0 -* 90:10, v/v). 1H NWR (500 MHz, CDC13)
6 ppm 8.t20 lellompouhd= @ Mz )ng,7. @& (dH, 83k, .J = 8, 2 Hz), 7.93 (2H, d, J =
9 Hz), 7.86 (1H, dd, J =12, 2 Hz), 7.54-7.46 (1H, m, 7.03 (2H, d,J =9
Hz) , 'H-NMR (500 MHz, CDCls;) & ppm: o
8.19 (1H, t, J = 8 Hz), 8.01-7.96 (3H, m), 7.85 (1H, dd, J =
12, 1 Hz), 7.43-7.36 (1H, m), 7.04 (2H, d, J =9 Hz), 5.53 (1H,
dd, g =7, 6 Hz), 4.43 (1H, s), 3.91-3.66 (4H, m), 3.20-3.13
(1H, m), 2.65-2.56 (2H, m), 2.36-2.19 (2H, m), 2.02-1.93 (1H,
m), 1.87-1.79 (1H,m), 1.22-1.17 (2H, m), 1.15 (3H, t, J=7 Hz),
1.02-0.97 (2H, m).
MS (FAB') m/z: 498 [M+H]".
[0214]
| (Example 18)
4-(5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxylethyl}-1,2, 4-0
xadiazol-3-yl)-N-[(1r,3R,4S)-3,4-dihydroxycyclopentyl]-2-f1
uorobenzamide, and
4-(5-{(1R)~-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1,2,4-o0
xadiazol-3-yl)-N-[(1s, 3R,4S)-3,4-dihydroxycyclopentyl]-2-£f1
uorobenzamide

[0215]

[Chemical Formula 47]
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5.51 (1H,dd, J = 7, 6 Hz), 4.28-4.19 (1H, n), 4.04-3.87 (4H n), 3.53-3.43
(1H, m,

"o o CH,
DW%NYLO
N-O
HO H .

Ho o " CH,

P RavL
HO H N-O
[0216]

N-Methylmorpholine oxide (84.3 mg, 698 mmol) and osmium
tetroxide (2.5 wt% tert-butanol solution, 219 pL, 17.5 pmol)
were added to a tert-butanol/tetrahydrofuran/water (2:2:1,
v/v) (5 mL) solution of the compound obtained in Reference
Example 26 (161 mg, 349 pumol) at room temperature. The mixture
was stirred at the same temperature for 20 minutes.
Subsequently, a saturated aqueous solution of thiosulfuric acid
was added to the reaction mixture, and the mixture was subjected
to extraction three times with dichloromethane. The organic
layer thus obtained was washed with water, 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 =
50:50 —» 0:100, v/v) to give a mixture of the title compounds
(78.4 mg, yield: 45%).

'H-NMR (400 MHz, CDCls;) & ppm:
8.19 (1H, t, J = 8 Hz), 8.05-7.92 (2H, m), 7.84 (1H, d, J = 13

Hz), 7.55-7.45 (1H, m), 7.05 (2H, d, J = 8 Hz), 6.77-6.70 (1H,
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2.50 (2H,s), 2.36-2.18 (2H, m), 1.18 (6H, dd,J = 7,2 Hz), 1.14 (3Ht,J
MS (ES) mz: 486 [MeH] +. [0211] (Exanple 17)

Hz) ;

m), 5.75 (1H, q, J=7Hz), 4.77-4.67 (2/3H, m), 4.48-4.38 (1/3H,
m), 4.35-4.27 (2/3H, m)} 4.16-4.09 (1/3H, m), 2.89 (1/3H, d,
J =4 Hz), 2.63-2.57 (1H, m), 2.33 (8/3H, m), 1.95-1.85 (5H,
m), 1.22-1.19 (2H, m), 0.98-1.04 (2H, m);

MS (FAB') m/z: 496 [M+H]'.

[0217]

When the above diastereomer mixture is separated, each
diastereomer can be obtained by a method known in the pertinent
art, for example, by subjecting the above mixture to chiral
column chromatography.

[0218]

(Example 19)

4—(5—{(lR)—1—[4—(Cyclopropylcarbonyl)phenoxy]propyl}¥1,2,4—

oxadiazol-3-yl)-N-[ (1R, 2R)~2, 3-dihydroxy-l-methylpropyl]-2-

fluorobenzamide
[0219]
[Chemical Formula 48]
0
_ H,C
(o]
H,G )L-Si::>__<<i\ o)
N N-O

HO OH F
[0220]

1-Hydroxybenzotriazole monohydrate (130 mg, 0.851 mmol)
and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (163 mg,
0.851 mmol) were added to an N,N-dimethylformamide (2.0 mL)

solution of the compound obtained in Reference Example 8 (291

mg, 0.709 mmol) at room temperature, and the mixture was stirred
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4- (5-{(1R)-1-[4- (Cycl opropyl car bonyl ) phenoxy] propyl}-1, 2, 4-

oxadi azol - 3-yl)-2-fluoro-N-[(1S)-3-hydroxy- 1- (hydr oxynet hyl

) propyl ] benzam de [0212] [ Chem cal Formnul a 46]

1- Hydr oxybenzotri azol enonohydrate (44.8 ng, 0.292 mmol ) and N

(3-di net hyl am nopropyl) -N -ethylcarbodiimde (56.1 ng, 0.292 mmvl) were
added to an N, N-di nethylformam de (1.2 niL) solution of the conpound
obtained in Reference Exanple 8 (100 ng, 0.244 nmol) at room tenperature,

and the nixtdbe sate Hdryedttlrd hesSae hapesal Urid g diiut es.
Subsequently, an N, N-dinethyl formam de (1.0 nL) sol ution of

(29) - 2- ammiethy-dnitrened@ 1 (1B corl nividl ) Ghesnadddd . 2097, 17, 2086-2090.)
(76.8 ng, 0.731 nmol) was added at O0C, and the m xture was further stirred
at the sahd-tdmparatlificenfaorid®0 (A Mutnds). deriovaso Aiddied tempdend eacti on

m xture, and the m xture was subjected to extraction twice with ethyl

acet at e. SHt@igeghancRe ByeencduBkannlsd 29d (3AS8 s lkgd roabiht emsat artated
aqueous sol ution of sodi um hydrogen carbonate and brine, and then was dried
over anhyd¥btie Sgditirhestit§ sttd r reref 8B \Wehinyhses diasid thed tdfef remdeion educed

pressure, .and the resultjng residue was purified by silica gel colum
chr omat odF: © BERFGHS @%ﬁ%ﬁwqﬁrﬁﬂd%‘jd@? o-he mxfeyre w85 to give

(e 2 GRG0 0 ol DR IR (300 Mok, OIS, & pom
(110 5). el T P A SR o b s Qe 5 18
(21, & g8yt LB L 4 i ol (51

obtained was washed with a saturated aqueous solution of sodium

hydrogen carbonate and 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 (dichloromethane:ethyl acetate = 50:50

— 0:100, v/v) to give the title compound (293 g, yield: 83%).

'H-NMR (500 MHz, CDCl;) & ppm:

8.19 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.87 (1H, dd, J =

13, 1 Hz), 7.04 (2H, d, J =9 Hz), 6.92-6.86 (1H, m), 5.53 (1H,
dd, J=7, 6Hz), 4.28-4.19 (1H, m), 3.74-3.64 (2H,m), 3.53-3.46
(lH,m), 3.15 (1H, dd, J = 9, 5 Hz), 2.78 (1H, d, J = 8 Hz),
2.63-2.57 (14, m), 2.35-2.19 (2H, m), 1.41 (3H, d, J = 7 Hz),
1.22-1.18 (2H, m), 1.15 (3H, t, J =7 Hz), 1.02-0.98 (2H, m).
MS (FAB') m/z: 498 [M+H]".
[0221]

(Example 20)

4-(5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylpropyl}-1,2,4-

oxadiazol-3-yl)-N-[(1R,2S,3R)-2,3-dihydroxycyclopentyl]-2-f
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(Exampl e 18) 4-(5-{(1R)-1-[4-(Cycl opropyl carbonyl)phenoxy]ethyll-1, 2,4-0

xadi azol -3-y1)-N-[ (1r, 3R 4S) - 3, 4-di hydr oxycycl opentyl] - 2-fl

uor obenzam de,

and 4-(5-{(1R)-1-[4-(cycl opropyl carbonyl ) phenoxy] ethyl}-1,2,4-0

xadi azol -3-y1)- N[ (1s, 3R 4S) - 3, 4- di hydr oxycycl opentyl ] -2-fl

uor obenzam de

[ 0215] [Chem cal Fornula 47] HO HO HO HO [0216] "" N N-O

luorobenzamide, and
4-(5-{(1R)-1-[4-(cyclopropylcarbonyl)phenoxy]lpropyl}-1,2,4-
oxadiazol-3-yl)-N-[ (1S, 2R, 3S)-2,3-dihydroxycyclopentyl]-2~£f
luorobenzamide

[0222]

[Chemical Formula 49]

H

0
.C
Q
ratsee
R \ o
HO H N
0
HCo
Q
Nyo
"y \
HO H ok N-©
OH

[0223]

o™

H

Triethylamine (0.340 mL, 2.44 mmol) was added to an
N,N—dimethylformamide (5.0 mL) solution of the compound
obtained in Reference Example 8 (250 mg, 0.609 mmol), N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide (234 mg, 1.22nmm1),
l1-Hydroxybenzotriazole monohydrate (93.3 mg, 0.609 mmol), and
(1RS, 28R, 3RS) -3-aminocyclopentane-1,2-diol hydrochloride (J.
Org. Chem. 2009, 74, 6735-6748.) (140 mg, 0.914 mmol) at room

temperature, and the mixture was stirred at the same temperature

- for 71 hours. Water was added to the reaction mixture, and the

mixture was subjected to extraction with ethyl acetate. The
organic layer thus obtained was washed with water, and then was

dried over anhydrous sodium sulfate. The solvent was distilled
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N- Met hyl nmor phol i ne oxide (84.3 ng, 698 mmol) and osmumtetroxide (2.5 W%
tert-butanol solution, 219 gL, 17.5 Rmol) were added to a
tert-butanol/tetrahydrofuran/water (2:2:1, v/v) (5 nmL) solution of the
conmpound obtained in Reference Exanple 26 (161 ng, 349 gnol) at room
tenperature. The m xture was stirred at the sane tenperature for 20

m nut es. Subsequently, a saturated aqueous solution of thiosulfuric acid
was added to the reaction mxture, and the m xture was subjected to

extracti offt unee rt inREicd brd iy omidane 1ol oai fod 2yes thys

obt ai ned was washed with water, and then was dried over anhydrous sodi um
sul fate. plird fSeldvéryt snds odi gfelll Iterd roflfa pelesh radicask dpleg stsenyrnd t he
resulting residue was purified by silica gel colum chromat ography

(hexane: etdeyflatadet atge ve SixBure Of 10@, t ¥t Vg compgiuvelsa( B K idgr,eyDéldhe title
compounds (78.4 ng, yield: 45%. 1H NWR (400 Mz, CDC13) 6 ppm 8.19 (1H,
t, J =84%), 8.05-7.92 (2H, m, 7.84 (1H, d, J = 13 Hz), 7.55-7.45 (1H,

m, 7.05,(2H d, J =8 Hz), 6.77-6.70 (1H, m, 5.75 (1H q, J= 7 Hz),
4.77-4. 67I7BNBH(4RP MHz48CRC38) (8 /e ), 4.35-4.27 (2/3H n), 4.16-4. 09

13H, ), .2. 13H_d, J - 4 .63-2,57 (1H, 2.33 (8/3H, M,
(1. 95-1.?@'8@%@, 1. izflsléztzkg‘%hfigeggs-(i%4 (QHY[?W; <R}ér(<§ts&5+§ =n1m)z: 496
MeH +. Q21 t he, abqve .di i xtyure. i ted,
b di s Lo ZaROhd 08 bted by oo Bebnas kiibwilonor B8 Bert) num Cart

f he: Jbyosybjract;i boye,m xt yrg to. chi

(o By (NSt 402 gEONE TSR, ) £ 13b-SPLY L, ),

gxggl ggé:@?ﬁ?%&[ﬂ?ﬁp?@?yg%rlgf%ﬂ)yfldzz g@{%i“&f%%ﬁ ]]21 gg-H % 1”6t obenzani de
[0219] [@hemi-calo2Farmyl 2)48]1.96-1.88 (1H, m), 1.62-1.53 (1H, m),

1.22-1.18 (2H, m), 1.15 (3H, t, J = 7 Hz), 1.02-0.98 (2H, m);

MS (ESI") m/z: 510 [M+H]".

[0224]

When the above diastereomer mixture is separated, each
diastereomer can be obtained by a method known in the pertinent
art, for example, by subjecting the above mixture to chiral
column chromatography.

[0225]

(Example 21)

4-(5-{ (1R)-1-[4~(Cyclopropylcarbonyl)phenoxylethyl}-1,2,4-0
xadiazol-3-yl)-N-[ (1R, 2S, 3R) -2, 3-dihydroxycyclopentyl]-2-f1
uorobenzamide, and
4-(5-{(1R)-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1,2,4-o0
xadiazol—3—yl)—N—[(lS,ZR,3S)—2,3—dihydroxycyclopentyl]—2—fl
uorobenzamide

[0226]

[Chemical Formula 50]
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[ 0220] 1- Hydr oxybenzotri azol e nonohydrate (130 ng, 0.851 mmol) and
N- (3-di net hyl am nopropyl) -N -ethylcarbodiimde (163 ng, 0.851 mmvl) were
added to an N, N-di net hyl fornmam de (2.0 L) solution of the conpound
obtained in Reference Exanple 8 (291 ng, 0.709 nmol) at room tenperature,
and the mxture was stirred at the sane tenperature for 30 m nutes.
Subsequently, triethylamne (297 jtL, 2.13 nmol) was added to an

N, N-di et hyl formam de (2.0 nL) solution of tdgge conpound obtained in

Ref erence Exanple 27 (350 ng) at roomtepgperfpture, and the mxture was
stirred for 10 m nutes, and t hen tcﬁ I ¢a on~Ng#-xture prepared previously
was added, and the' xt red"f the sanme tenperature for

30 mi nutes. 2 4 On mixture, and the m xture was
subj ect ed tq .\tIO
obt ai ned HAS fsh W

Ma h ethyl acetate. The organic |ayer thus

h a saf\rated aqueous sol ution of sodi um hydrogen
carbonate and I@tine, and then was dried over _anhydrous sodi um sul fate. The
solvent was distilled off under reduced pres¥ , and the resulting residue
was purified by silica gel colum QLO (di chl or onet hane: et hyl

D0
acetate = 50:50 -* @ 100 v/v) to titlcorrpound (293 g, yield:
_ DG 3) By 3 NQA 1H, t

83% . 1H NMR (5Q0 . J =8 Hz), 8.02-7.97 (3H,
m, 7.87 (1H, ey = ) 17.09 (2 d. J = 9 Hz), 6.92-6.86 (1H .
5.53 (1H, 7H 6HA /4. 2844019 (1H, n), 3.74-3.64 (2H n), 3.53-3.46

(1Hm) 3. 3 F) =9, 5 Hz), 2.78 (1H, d, J = 8 Hz), 2.63-2.57 (1H,
m, 2.35-2.19 ( H n) 1.41 (3H, d, J =7 Hz), 1.22-1.18 (2H, m, 1.15 (3H,
t, J =7 5?57 .02-0.98 (2H, m). MS (FAB+) mfz: 498 [M+H] +. [0221]
(Exanple A ( (5-{(1R) - 1-[4- (Cyclopropylcarbonyl)phenoxy]propy11-1,2,4-

oxadi azol - 3- yl)T I\I—rﬁ%hg]]llgm%gem%)o- ?6,3?3-di hyqlr yeycl lc;pentsyla]d-dzég fo an

| uor obenzam de,

gxggl ;gé:ﬁ) NLC{J)%G(W@%&Z r%wreg(}%}}c/%/g Igg%%tl%/‘iﬁ czé?p?u or obenzam de

[0222] [ GhediGRla kor melra48ke Example 11 (300 mg, 0.757 mmol), N-(3-

dimethylaminopropyl)-N'-ethylcarbodiimide (290 mg, 1.51 mmol),
l1-Hydroxybenzotriazole monohydrate (116 mg, 0.757 mmol), and
(1RS, 2SR, 3RS) -3-aminocyclopentane~1,2-diol hydrochloride (J.
Org. Chem. 2009, 74, 6735-6748.) (174 mg, 1.14 mmol) at room
temperature, and the mixture was stirred at the same temperature
for 19 hours. Water was added to the reaction mixture, and the
mixture was subjected.to extraction with ethyl acetate. The
organic layer thus obtained was washed with water, 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 thin layer chromatography (ethyl
acetate) togive amixture of the title compounds (132 mg, yield:
35%).

'H-NMR (500 MHz, CDCl;) & ppm:

8.22 (1H, t, J =8 Hz), 8.02-7.99 (3H, m), 7.88 (1H, dd, J =
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[0223] Triethylamne (0.340 nL, 2.44 mmol) was added to an

N, N- di net hyl f ormam de (5.0 nlL) solution of the conpound obtained in

Ref erence Exanple 8 (250 ng, 0.609 nmol), N (3-

di met hyl am nopropyl)-N -et hyl carbodii m de (234 ng, 1.22 nmmol) ,

1- Hydr oxybenzot ri azol emonohydrate (93.3 ng, 0.609 mmmol), and (1RS, 2SR,
3RS) -3-am nocycl opentane-1, 2-diol hydrochloride (J. Org. Chem 2009, 74,
6735-6748.) (140 ng, 0.914 nmol) at roomtenperature, and the m xture was
stirred at3,thensape7tenmperasuleHf af) 71s hoaws. odater, was added (g, the
reaction m xture, and the m xture was subjected to extraction with ethyl
acet at e. JThe7 drzganéc3PayeBlt hli, abt,abned-vad swashedn)w 3h 9at3es3 and, t hen
was dried over anhydrous sodium sul fate. The solvent was distilled off
under reduced -Flegse,(léndm he 2r. @8ult.id@g (1dsi e RAadlpdrORi ¢dHbymsjlica
gel thin layer chromatography gethyl acetate) to give a mxture of the
title corp - 88134 HagM) yi &1 82 438y . dAH NVR H200 MHp2-CDE3B3) 18, pplm 8. 22
(1H, t, J =8 Hz), 8.02-7.98 (3H, qgi 7.88 (1H, dd, J = 13, 1Hz), 7.06-7.02
(2H, m, 5.99%.195 (@ My, 565G % (44 ™7 4.39-4.31 (1H, n), 4.20-4.18
(1H, m, 3 96:3.93 (1H, , 2.6342.56 (1H, m), 2.51-2.42 (1H, m, 2.35-2.21
(2H, n),b§%1@¥§€82m?fH,4g¥,[%fg -1.88 (1H, m, 1.62-1.53 (1H, m, 1.22-1.18
(2H, m, %%%%F(gH’ t, J =7 Hz), 1.02-0.98 (2H, m; Ms (ESI+) nfz: 510
[ MEH] +. [ When the above di astereoner m xture i s separated,

each di astereonplrCanbearahbakngdBYanlet hog koavhsl Dopheaper!iegh art,
he a ol um

for exanple, by subjecting t ove mxture to chira

chr omat ogiaite rddiddStan be obteEPHRWLY 2&ethod known in the pertinent
4-(5-{(1R)-1-[ 4- (Cycl opr opyl car bonyl ) phenoxy] et hy11l-1, 2, 4-0

xadi azol a3ty 1)£d¥ [(HR2%, 3Ry %&ﬁ&md{fchéwe@tryﬂit@ré | c slogipbegnzan de,

and 4-(5-{(1R)-1-[4-(cycl opropyl carbonyl ) phenoxy] et hyl}-1, 2, 4-0

xadi azol - lyiin MH(chB 232, 3- di hydr oxycycl opentyl] -2-fl uorobenzam de
[0229]

(Example 22)
4—(5—{(lR)—l—[4—(Cyclopropylcarbonyl)phenoxy]ethyl}—1,2,4—0
xadiazol-3-yl)-N-[(3S,4S)-3,4-dihydroxycyclopentyl]-2-fluor
obenzamide, and
4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1,2,4-o0
xadiazol—3-yl)—N—[(3R,4R)—3,4—dihydroxycyclopentyl]—2—fluor
obenzamide

[0230]

[Chemical Formula 51]
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[ 0226] [Chem cal Fornul a 50] Triethylamne (0.633 nL, 4.54 mmol)
was added to an N, N-di net hyl formam de (6.0 nL) solution of the conpound
obtained in Reference Exanple 11 (300 ng, 0.757 mml) , N (3-

di met hyl am nopropyl ) -N -ethylcarbodiimde (290 ng, 1.51 mmol) ,

1- Hydr oxybenzotri azol e nonohydrate (116 ng, 0.757 mml) , and (1RS, 2SR
3RS) - 3-am nocycl opentane-1, 2-di ol hydrochloride (J. Og. Chem 2009, 74,
6735-6748.) (174 ng, 1.14 mmol) at roomtenperature, and the m xture was
stirred at the same tenperature for 19 hourg. Water was added to the
reaction m xture, and the m xture seHt 0 extraction wth ethyl
acetate. HOe orga hed with water, and then

was dried o nh i 5

under reducm d theoresul ting residue was purified by silica
gel thinHQyer chfbne’ography (ethyl acetate) to give a mixture of the
title conpounds (132 ng, yield: 359 . 1H NMR (500 MHz, CDC13) 8 ppm 8. 22
(1H, t, J = 8 Hz), 8.02-7.99 (3H, m, 7.88 H dd, J = 13,1

Hz), 7.07-7.03(2H, m 6. 99- 6. 95( 1H, = 7 Hz),4.39-4.31(1H,

n, 4. 20- AHB( 1H,
m, 2.63-2.57
1.96-1. 88(
1.22-1. 1

, 011-7.02(1H, m,
) 1.62- 1 53(1H, m,
[0231]

l-Hydroxybenzotriazole monohydrate (128 mg, 834 umol)
and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (240 mg,
1.25 mmol) were added to an N,N-dimethylformamide (4 mL)
solution of the compound obtained in Reference Example 11 (330
mg, 834 umol) at room temperature, and the mixture was stirred
at the same temperature for 30 minutes.
(1RS, 2RS) -4-Amino-3~-cyclopentane-1,2-diol (J. Med. Chem. 1992,
35, 2191-2195.) (115 mg, 1.00 mmol) was added, and the mixture
was further stirred.at the same temperature for 30 minutes.
Water was added to the reaction mixture, and the mixture was
subjected to extraction three times with ethyl acetate. The
organic layer thus obtained was washed with a saturated agqueous
solution of sodium hydrogen carbonate and a 10% agqueous solution
of sodium chloride, and then was dried over anhydrous sodium
sulfate. The solvent wasdistilled off under reduced pressure,
and the resulting residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 50:50 - 0:100, v/v) to

give a mixture of the title compounds (218 mg, yield: 53%).

83



VMS(ESI +) Ml z: 496 MtH] +. [ 0228] When the above di astereoner m xture is
separ ated, each di astereoner can be obtained by a nethod known in the
pertinent art, for exanple, by subjecting the above m xture to chiral

col utm chr omat ogr aphy. [ 0229] (Exampl e 22)

4- (5-{(1R)-1-[4- (Cycl opr opyl car bonyl ) phenoxy] et hy11l-1, 2, 4-0

xadi azol -3-y1)-N-[ (3S, 4S) - 3, 4-di hydr oxycycl opentyl]-2-fl uor obenzam de, and
4-(5-{(1R) -1-[4- (cycl opropyl car bonyl ) phenoxy] et hy11l-1, 2, 4-0

xadi azol B-yMR- K D0 3RH4AR) €8¢, didybroxycycl opentyl] - 2-fl uor obenzam de

[ 0230] [Chemical Formula 51] [ 0231] 1- Hydr oxybenzotri azol e
monohydr &8t-é8( 128, ny, 834 8gHuel) @&nd2-7.95 (3H, m), 7.83 (1H, 4, J = 12

N- ( 3-di net hyl am nopropyl)-N -et hyl carbodii mde (240 ng, 1.25 mol) were
added toHéhrN7N3§rﬁeﬁﬁ¥HﬂBpnmhidé-@4 R}, s6l ufi ®nd ofizt hed cbmpOLHd @bt ai ned
in Reference Exanple 11 (330 , 834 gnol) at roomtenperature, and the

m xture Wa3 5tizx'red -§t9'14hé9séggr tenpdr-auré i opr 30 midndtbed1H, br s),

1RS, 2RS),- 4- Afi no- 3- cycl tane:1,2-diol (J. Med. Chem 1992, 35

2101 21087 118 nr ¥ D0oriibl ) aabanast, (Bd The 4 ulohuede s of ther
tirred gy t t t for 30, pinytes. Wt ded to th
eact | on i xPuf ) aRd PR il XPAPe Y Bhbj BCRdTL okt hactTon Throe 1 mes

St ur ot o8 SEeaue ot gneCodi s K3aF oo cel BN £ Ahd A oM Haueous

sat urated agueous sol ution fogen car e'and”a

sol uti onyef sodisum,. el qpiden)and tham+wag drigdcoygrygahydrous sodium

sul fate. The sol vent was distilleé of f 'under reduced pressure, and the
resul ti ngoeegiidue was purified by silica gel colum chromatography

(hexane: ethyl acetate = 50:50 -+ 0:100, v/v) to give a mxture of the title

conpounds (218whgn yhel sbov38%iastereomer mixture is separated, each
diastereomer can be obtained by a method known in the pertinent
art, for example, by subjecting the above mixture to chiral
column chromatography.
[0233]

(Example 23)
4-(5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylethyl}-1,2, 4-0
xadiazocl-3-yl)-N-[ (1R, 2R)~2,3-dihydroxy-l-methylpropyl]-2-f
luorobenzamide
[0234]

[Chemical Formula 52]

CH,

o)
H,C )\Q%NYLO
N
/\8~ H N-O
HO OH

[0235]

l-Hydroxybenzotriazole monohydrate (139 mg, 0.908 mmol)
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1H NWVR (400 MHz, CDC13) 8.18 (1H, t, J =8 Hz), 8.02-7.95 (3H, m, 7.83
(1H, d, J = 12 Hz), 7.33-7.26 (1H, m, 7.04 (2H, d, J =9 Hz), 5.75 (1H, q,
J =7 Hz), 4.69-4.59 (1H, m, 4.29 (1H, br s), 4.16 (1H, br s), 3.04 (1H,
d J=5Hz), 2.63-2.51 (2H, m, 2.29 (1H, dt, J = 14, 6 Hz), 2.14 (1H,
ddd, J = 14, 8, 2 Hz), 1.91 (3H, d, J = 7 Hz), 1.84-1.77 (1H m, 1.74 (1H
d, J= 2 Hz), 1.22-1.16 (2H, m, 1.04-0.98 (2H m ;M (FAB+) nfz: 496

[ MEH] +. [ 0232] When the above di astereoner mxture i s separated,

each di asirer eDNES-diade ey 1ehtial s iyl ja-Nretdrad, knoMsbd i hihee PET 14 Nept art,

for exanple, by subjecting the above m xture to chiral colum
chr omat o@r.&818y mn{dd233jere added Exami &,28)dimethylformamide (2.0 mlL)
4-(5-{(1R)-1-[ 4- (Cycl opr opyl car bonyl ) phenoxy] et hy11l-1, 2, 4-0 _
xadi azol s@ly)i-ad pflEheRyerpGuukdl hyllranbeye d -ime Reyflepieomyd Ex2mblleudr obemzan de
[0234] [Chemi cal Fornula 52] HO OH [0235] 1-Hydroxybenzotri azol enonohydrate
(139 ny, M¥.,9087 pi@imelg4at room temperature, and the mixture was stirred
at the same temperature for 30 minutes. Subsequently,
triethylamine (316 pL, 2.27 mmol) was added to an
N,N-dimethylformamide (2.0 mL) solution of the compound
obtained in Reference Example 27 (354 mg) at room temperature,
and the mixture was stirred for 10 minutes, and then the reaction
mixture prepared previously was added, and the mixture was
further stirred at the same temperature for 30 minutes. Water
was added to the reaction mixture, and the mixture was subjected
to extraction twice with ethyl acetate. The organic layer thus
obtained was washed with a saturated aqueous solution of sodium
hydrogen carbonate and 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 (dichloromethane:ethyl acetate = 50:50
— 0:100, v/v) to give the title compound (335 mg, yield: 92%) ..
'H-NMR (500 MHz, CDCl;) & ppm:
8.20 (14, t, J = 8 Hz), 8.01 (2H, d, J = 9 Hz), 8.00 (1H, dd,
J =28, 18Hz), 7.87 (1H, dd, J = 12, 1 Hz), 7.05 (2H, d, J = 9
Hz), 6.93-6.86 (1H, m), 5.76 (1H, gq, J =7 Hz), 4.28-4.19 (1H,
m), 3.74--—3.64 (2H, m), 3.51-3.45 (1H, m), 3.17 (1H, dd, J = 8,
5> Hz), 2.80 (1H, dd, J =8, 4 Hz), 2.63-2.58 (1H, m), 1.92 (3H,
d, J="7Hz), 1.41 (3H, d, J=6Hz), 1.23-1.18 (2H, m), 1.03-0.98

(2H, m).
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and N- (3-di net hyl am nopropyl)-N -ethyl carbodiimde (174 ng, 0.908 nmol)
were added to an N, N-di nethyl formam de (2.0 nL) solution of the conpound
obtained in Reference Exanple 8 (300 ng, 0.757 nmol) at room tenperature,
and the m xture was stirred at the sane tenperature for 30 m nutes.
Subsequently, triethylamne (316 J.tL, 2.27 mmol) was added to an

N, N-di met hyl formam de (2.0 nlL) solution of the conpound obtained in

Ref erence Exanple 27 (354 ng) at roomtenperature, and the m xture was
stirred Mo (FOBY) nufes, 4aad [MhEN L he reaction m xture prepared previously
was added, and the m xture was further stirred at the same tenperature for
30 mi nut d923\4t er was added to the reaction m xture, and the m xture was
subj ected to extraction twice with ethyl acetate. The organic |ayer thus
obt ai ned was vvaié’h@duwttiﬁnaEsamdat éd aqueous sol ution of sodi um hydrogen
carbonate and bri and t hen was dried over anhydrous sodium sul fate: The
sol vent ad 5(':l*l{s(tllRI réd (41 Cuﬁd@prp@ddmb&ré@@mf@nw e ¥lesl 43 g resi due
was purified by il lLica gel caolumm chronatogr.ap (di chl or onet hane; et hyl
acet ate 2¥8§155°1-3gY1doN- /R #& giNe whe dﬁhtylcé 35 - §i el d:
9299 . 1K NWR, (500 13) 8 ppm 8.20 (1H, t, J = 8 Hz), 8.01 (2H, d,
J = 9 H)Uoo5E™ il}Md%dCDg_s 1 Hz), 7.87 (1H, dd, J = 12, 1 Hz), 7.05

(20 3552 ik 35000 oD Bt oo ol 2815,
(23&0 ((]I 1H33§%@1,1a~l01-§,—¥3 4B, by (?zsg%sﬁf@% IQ%?—&%gc%rz%/c(rﬁjop%yA & ,ml 41

484 [I\/H'ﬂltorb%%@]amlde (Production Exanple 1)
4- (5-{(1R) - 1-[4- (Cycl opropyl car bonyl ) phenoxy] propyll 1, 2, 4-

oxadi azol[<Beyli)ral¥ FotRu2R, 33))- 2, 3- di hydr oxycycl opentyl] 2-f | uor obenzani de,
and 4-(5-{(1R)-1-[4-(cycl opropyl car bonyl ) plggnoxy] pr opy11- 1 2, 4-

oxadi azol - 3-y1)-N-[ (1S, 2S, 3R HZCS di hydr oxycycl opentyl] - 2- | uor obenzani de
[ Chemi cal Formul a 53] [0237]
m# m

)
\\‘

[0237]

o "'

By using the compound obtained in Reference Example 8,
and (1RS, 2SR, 3SR) -3-aminocyclopentane-1,2-diol hydrochloride
(J. Org. Chem. 2009, 74, 6735-6748.), a mixture of the title
compounds can be obtained in the same manner as in Example 20.
[0238]

When the above diastereomer mixture is separated, each
diastereomer can be obtained by a method known in the pertinent

art, for example, by subjecting the above mixture to chiral
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By using the compound obtained in Reference Exanple 8, and (1RS, 2SR, 3SR
- 3-am nocycl opent ane-1, 2-diol hydrochloride (J. O g. Chem 2009, 74,
6735-6748.), a mxture of the title conpounds can be obtained in the sane
manner as i n Exanple 20. [0238] When t he above di astereoner m xture
i s separated, each diastereonmer can be obtained by a nethod known in the
pertinent art, for exanple, by subjecting the above m xture to chiral

col utm chr omat ogr aphy. [ 0239] - (Production Exanple 2)

4- (5- { (1Ryitmp4chCpubtpogapyhyar bonyl ) phenoxy] et hyl 1 -1, 2, 4-0

xadi azol -3-y1)- N[ (1R 2R, 3S) - 2, 3-di hydr oxycycl opentyl]-2-fl uorobenzam de,
and 4- (5{PE3R)- 1-[ 4- (cycl opropyl car bonyl ) phenoxy] et hyl1-1, 2, 4-0

xadi azol -3-y1)-N-[ (15, 2S, 3R) - 2, 3-di_hydr oxycycl opentyl] -2-fl uorobenzam de
[ 0240] [ Cheni caFPredufptiiansikample 2)° By using the conmpound obtained in

nyar ochl it de (38) O | AOHGHE 108D Y72 b PR Id PR R Ao SV AT L1 11 ¢

conpounds _can_be gbt ained i n._t e manner as in Exanpl e . 21.. [0242] Wen
the abov&® %SEPirgoxiP ﬁi%ﬁgﬁéegé%gépgﬂ té@ﬁx§;9¥y%¥é§%%?§3#€r:géﬁ'be

obt ai ned By a.pethed knawy in the pertinent art, for exanple, by subjecting
the above mxture to ¢hiral colum chromat ography.

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1,2,4-0
xadiazol-3~-yl)-N-[(1S,2S,3R)-2,3-dihydroxycyclopentyl]-2-£f1
uorobenzamide

[0240]

[Chemical Formula 54]

o CH,
L}W*Q%W%
\-0
HO H N~
OH
H3

o C
| E> »\QﬁNﬁ/Lo
ny \ O
w N—
HO - H F

H

o e

[0241]

By using the compound obtained in Reference Example 11,
and (1RS, 2SR, 3SR)-3-aminocyclopentane-1,2-diol hydrochloride
(J. Org. Chem. 2009, 74, 6735-6748.), a mixture of the title
compounds can be obtained in the same manner as in Example 21.
[0242]

When the above diastereomer mixture is separated, each
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[0243] (Fornmul ati on Exanpl e) 5 g of each of the compounds obtai ned
in the Exanples, 90 g of |lactose, 34 g of corn starch, 20 g of crystalline
cellulose, and 1 g of magnesium stearate are m xed with a bl ender, and then
the mxture is tableted with a tableting nmachine. Thereby, tablets are
obtained. [0244] (Test Exanple 1) Muse oGIT (oral glucose tol erance test)
A dosing preparation (I ng/ nmL of each conpound) was produced by suspendi ng
ina 0.5 wv%nethyl cellulose solution and then grinding in an agate
nortar. Nilkest€xEBleglcande: pbharhes! Ry \wemetabdrlatovn és1 dhparertiwent were
purchased at 6 to 8 weeks of age, and then used at 9 to 13 weeks of age.
The ni ce aWére Hogs tee@mirlem e shidues tofndl 100 akw vies: ik orreoree delyi hef ore t he
ttest day, and the test was started after 16 to 17 hours-fasting. Five mce
wer e use§OLdF e &K GRS RFr BENor e dosi ng a conmpound, bl ood was col | ect ed
fromthe Itpgl I3 vein. Thereafter, a suspension of the conpound was orally
adni ni st éPéd3dt a dosage of 10 ng/kg. The 0.5 w v% net hyl cell ul ose
solution was admi nistered tq a n tive control group. Twenty five m nutes
e oietnar Grane o

after dosing t s collected fromthe tail vein, and then
thirty m nutescaft I nget o 3 v% gl uco ' was

oral ly adm ni sf%eltgeg%atggghv% u@rrkge o?%g%?ig&%rg%% #as%%ﬁ%%ﬁ%%%’rom t he
tail veimgls 530.18Qard 520 Nutes pfdel-dhe o upose adpiqistyation. Each
of the bloo sarrplaes was centg?]ifuged to obr_t ai’n thLebCpI asng, andllt e plasm

gl ucose |c%\1&|ul(d§32/,déﬁd\&3? ofERSiH &h Wh tsht e rahucoOsE manalinzern 6@ ucohoader
GXT, A&T Corp. ) . The plasma glucose AUC (ng/difmn) in each nouse was

cal cul at echdusiheg tthe pliasmmeglivcas® ealdiesriath & rdanlteasi hefidenhamgl. 15, 30,
60 and 120 m nutes after the glucose adm nistration. The arithnmetic mean of
t he AUC Valeuebyas tedlleulsated folrtadaetd.gr oup and t he percentage decrease in
pl asma gl ucose AUC (% conpared with the negative control group was

cal cul at d8244]an i ndex of the efficacy. [0245] As a result, the
conpounds of Exanples 3 to 6, 8 to 19, 21, and 22 showed 5% to 20%

per cent agé S&éc FeRsw lien 1g| ¥ eglofdds el M (PRUEHRE tirl afprruidssof  Exanpl es
1, 2, 7, 20, agg 23 ,showed nore . than_20% E\ercent a%gG%%crease in plasma

gl ucose AUC. [A288F1ng preparagdopn HWKIJ Lyirge IR NEadi#ement of

plasma C%g%%%%% 89C§ﬁ§5£§éfﬁb ina 0.5 w/v% methyl cellulose solution

and then grinding in an agate mortar. Male C57/BL6J mice
(Charles River Laboratories Japan, Inc.) were purchased at 6
to 8 weeks of age, and then used at 9 to 13 weeks of age. The
mice were fasted from the hours of 17:00 to 18:00 on one day
before the test day, and the test was started after 16 to 17
hours-fasting. Fivemice were used for each group. Before dosing
a compound, bloocd was collected from the tail vein. Thereafter,
a suspension of the compound was orally administered at a dosage
of 10 mg/kg. The 0.5 w/v% methyl cellulose solution was
administered to a negative control group. Twenty five minutes
after dosing the compound, blood was collected from the tail
vein, and then thirty minutes after dosing the compound, 30 w/v$%

glucose solution was orally administered at a volume of 10 mL/kg.
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A dosing preparation (1 to 10 ng/nL of each conpound) can be nade up by
suspending in a 0.5 wv%nethyl cellulose solution. To assess the dose
dependency, the conpound suspension is diluted with 0.5 w v% net hyl
cellulose solution in a stepwi se fashion. Male Zucker fatty rats (Charles
Ri ver Laboratories Japan, Inc. ) can be used at 10 to 18 weeks of age. Two
days before the oGIT, body weights, plasma glucose and plasnma insulin

| evel s are neasured, and rats are equally allocated to each group (n=5 to
8) basedBdiwadnezs cpddamstest EroMhidiea basl areeirf 45t 6D f M dBAdN B 1OHs on one
day before the oGIT day. On the oGIT day, the dosing preparation is orally
adm ni st éf&@rt bhe d ucesse admangsruabioh. IEaeh ®inthkd 1t saopdesutas after
dosing, a 25 to 50w v% gl ucose solution is orally _adm nistered at a vol une
of 4 ni/ E&ntellé&@eudste gﬂ?%ﬂs%&hrer BreRa tane Sha Rlssrer @laeeﬁﬁglwel

conpound, nut es before dm ni stration of Iuc and 30, 60, 120,
and 180 r{f‘Wu e dreaty ﬁ%s ‘%r;]t‘?%ﬁ?%ﬁ“g"l o (G H@%Btagteﬁe%x%d ood is

centrifuged %% %egar%%% %ngﬁ%]asqa and b%eé%gzﬁ$ﬁ %&ycose L&Y W?%F%Iasna

measured W't h cose yze F GEol

gl ucose AYG 'cral%@ﬁfat gr e %@ﬂy gﬁk@gscaﬂ ﬁl@éjcé)cs% 'rﬁuﬁﬂéﬁgat ed.

The percent age decrease |n | asna g ucos conpared wt

vehi cl e- admiesthat ad, greUP 69an e 1@@&&%&&%@%H& ﬁ%} ﬁé the
conpound. [ 0247] The pl asma sanpl e obtai ned by the nmethod descri bed

above caadhgnysedatabnreaser erathneft itdedimym wengant radieh s t he test
conpound. In order to quantify the plasma concentration of the test

conpound calilcodd ties! £or leactredrdup i hbwrse aiértaibelatriaystinasl Hsma and
even 24 hours after the adm nistration. The plasma is subjected to protein
renoval , gdngos@nADE dppl cedpboed vigni thehmegat bye apbyt nabsgamap ywezes to
quantlfy the plasnma concentration of the test conpound. [0248]

(Test Ex&dpicallaftens gssamernded othdhsr etfddidamy -ef fect on pancreatic p cells
The protective effect of the test conmpound on pancreatic p cells can be
confirned08f5&aking reference to the method described in Junko Qgawa, et

| ., Life Sci Vol 65 No. 12, . 1287-1296 999 t I
S bt 1y FSSTorShie et of MBI pukiVELLLY

h I L, t th f abl ti d/
D event hg tyRAL2 S e@?‘%et 206 pf%?%ﬁ 4R ASERRSE, B iR apeadlee ©
hyper gl ygem s dug, { gt@&ﬁpéeﬁ 9Ick ¢ @h@%dlglwcesezéo SHLIS s}kowe
di abet es-associ at ed |seases I a e | T C4t'i 0hs” and and is

t her ef or g ysetznas O@an p%%tc'e%%aﬁg%gro%@'r%tseoﬁr@ ﬂkéasrn@cgeﬂlé&% ARAPOSi tion
for protecting p cells or the pancreas.
[0246]
(Test Example 2) Rat oGTT and measurement of plasma
compound concentration
A dosing preparation (1 to 10 mg/mL of each compound) can
be made up by suspending ina 0.5 w/v% methyl cellulose solution.
To assess the dose dependency, the compound suspension is
diluted wi.th 0.5 w/v% methyl cellulose solution in a stepwise
fashion. Male Zucker fatty rats (Charles River Laboratories
Japan, Inc.) can be used at 10 to 18 weeks of age. Two days before

the oGTT, body weights, plasma glucose and plasma insulin levels

are measured, and rats are equally allocated to each group (n=5
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CLAI M5 1. A conpound represented by general fornmula (1): [Chem cal Formula
wherein Rl represents a hydroxy O -C6 al kyl group or a hydroxy
C3-C6 cycl oal kyl group, each of which nay be substituted with 1 to 3
substituents selected from substituent subgroup a, substi t uent
subgroup a is a group consisting of a hydroxyl group and a carbanoyl
R2 represents a nethyl group or an ethyl group, R3 represents
Cl-C6 al kyl group or a C3-C6 cycl oal kyl group, each of which may be
substit uted wothked 40 tRehal pgeamatens, Tne rB4 srep: esentesl Arbalaogemdt om

1] 0

15:00 on one day before the oGTT day. On the oGTT day, the dosing
preparation is orally administered to the rats at a volume of
1 to 5mL/kg, and 30 minutes after dosing, a 25 to 50w/v% glucose
solution is orally administered at a volume of 4 mL/kg. Blood
is collected from the tail vein before dosing the compound, 5
minutes before the administration of glucose, and 30, 60, 120,
and 180 minutes after the administration of glucose. The
obtained blood is centrifuged to separate the plasma, and the
plasma glucose level is measured with a glucose analyzer
(Glucoloader GXT, A&T Corp.). The plasma glucose AUC in each
rat after the administration of glucose is calculated. The
percentage decrease in plasma glucose AUC (%) compared with the
vehicle-administrated group can be expressed as the efficacy
of the compound.

[0247]

The plasma sample obtained by the method described above
can be used for measurement of the plasma concentration of the
test compound. In order to quantify the plasma concentratiocn
of the test compound, blood is collected 4 to 8 hours after the
administration, and even 24 hours after the administration. The
plasma is subjected to protein removal, and can be applied to
a liquid chromatography/mass analyzer to quantify the plasma
concentration of the test compound.

[0248]
(Test Example 3) Assessment for the protective effect on

pancreatic B cells
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or a pharmaceutically acceptable salt thereof. 2. The conpound accordi ng
to claiml1, wherein Rl represents a hydroxy Cl1-C3 al kyl group or a hydroxy
C3-C4 cycl oal kyl group, each of which nay be substituted with 1 to 3
substituents selected from substituent subgroup a. 3. The conpound
according to claim1l1, wherein R represents a hydroxyethyl group, a

hydr oxypropyl group, a hydroxyi sopropyl group, or a hydroxycycl opentyl
group, each of which nay be substituted with one substituent selected from

substituent sulygeogpofiecti T8 CRIMPOWF]tACCHL S RG-SR Dh £ E 1 to
3, wherein R3 represents a C-C4 al kyl group or a C3-C4 cycl oal kyl group,

each of Bhiceh lsayabe beuiksinftivied Wit halkitrgy 3 drad agene aldMhe Wmdfiogonpound
according to any one of clainms 1 to 3, wherein R3 represents an i sopropyl

group, adesciribetdylingfonpp @gaye) opr apyl, dridiep Scdknzecyclobut gb, gneup, each
of which may be substituted with one hal ogen atom 6. The conpound accordi ng
to any oné€roPrcl &2/ 12% 5 19%Prein R4 represents a fluorine atom 7.A
conmpound sel ected fromthe group consisting of the

Industrial Applicability
[0249]

The compound of the present invention or a
pharmaceutically acceptable salt thereof is capable of 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 is therefore useful as an active

ingredient of a pharmaceutical composition for protecting B

cells or the pancreas.
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, 4- oxadi azol

oW ng conpounds:

{(1R)-1-[4-(cycl opropyl car bonyl ) phenoxy] propyl1-
-3-y1)-N-[(2S) - 2, 3-di hydr oxypropyl]-2-fluoro benzam de;
1S) - 2- am no- 1- ( hydr oxynet hyl ) - 2- oxoet hyl ] - 4- (5-{(
-1-[4-(cycl opropyl car bonyl ) phenoxy] propyl | -1, 2, 4- oxadi az
_yl) -

2-fl uor obenzam de;

-{(1R)-1-[4-(cycl opropyl car bonyl ) phenoxy] pr opy11-

4
4-
4-

-{(1R)-1-[4-(cycl opropyl car bonyl ) ph
oro-N-[2- hydroxy 1- (hydr oxynet

- oxadi azol

) thyl ] benzam de;

oxadi azollCBepiyaf FeZRP12, 31di hydr oxypropyl ]-2-fluoro benzam de;

’.‘

noxy] propyl | 1, 2, 4- oxadi azol
1) 1t hyl ] benzami de;

-3-y1)-

-{(1R) -1 4-(cycl opropyl rbo phenBxy] et hy11-1
- oxadi az 2-f |NJ\OI‘ . gr oxy- 1- mydr oxymet hyl
yl ] bemzam
{ (1R 1N 2- ( | oprp@ car bonyl ) phenoxy] et hy11l-1
- oxadi azdfl- 3- yphY- 2- f?uoro N-[ (1s)-2-hydroxy-1-net hyl eth yl] benzam de;
-{(1R)-1-[ 4- (cycl opr opyl car bonyl ) phenoxy] et hy11-1
oxa y.or I t m de;
{(1%11%%%%‘4 cyc opeyoeg%r ca%%ﬁ%%%ﬁ%%ggg]%%yl%%u%ogg am}]&e&@
-0

xagizazel 3y bh1Zyh! P60 N-dadd B 3rNyar Axy- b Bibyt et b ¥4 1panzam de;

1 to 3 substituents selected from substituent subgroup a,

substituent subgroup a is a group consisting of a hydroxyl
group and a carbamoyl group,

R? represents a methyl group or an ethyl group,

R® represents a Cl1-Co6 alkyl group or a C3-Cé6 cycloalkyl
group, each of whichmay be substitutedwith 1l to 3 halogen atoms,
and

R* represents a halogen atom;

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein erepresents
a hydroxy C1-C3 alkyl group or a hydroxy C3-C4 cycloalkyl group,
each of which may be substituted with 1 to 3 substituents

selected from substituent subgroup a.

3. The compound according to claim 1, wherein R! represents
a hydroxyethyl group, a hydroxypropyl group, a hydroxyisopropyl

group, or a hydroxycyclopentyl group, each of which may be
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-3-yl)-2-fluoro-N-[ CLRIM2- hydroxy-I|-nethylet hyl]benzam de;
-{(1R)-1-[4-(cycl opropyl car bonyl ) phenoxy] pr opyl I -
oxadi azoP- gopppuddf represknitedShy2 geydredy fbrmetllay | (€t
-{(1R)-1-[ 4-(cyc| opropyl car bonyl ) phenoxy] propyl} -

2



4- (5-HIR) - 1-[ 4- (cycl opr opyl car bonyl ) phenoxy] et hy11-1

, 2, 4-oxadi azol-3-yl)-2-fluoro-N-[ (1S, 2S)-2- hydroxycycl opent yl]benzam de;
4- (5-{(1R) -1-[ 4- (2, 2-di et hyl propanoyl ) phenoxy] pr opyl

1-1, 2, 4- oxadi azol - 3-y1) - 2-f | uor o- N-[ 2- hydr oxy- 1- ( hydr oxynet

hyl ) et hyl ] benzam de; 4-(5-{(1R)-1-[4-(cycl obutyl carbonyl)phenoxy] propyll-1
, 2, 4- oxadi azol - 3-y1) - 2-f1 uoro- N-[ 2- hydr oxy- 1- ( hydr oxynet hyl

) et hyl ] benzam de;

2- 1 uor o-s{siltulddd Iri{tdr [drike fdulgoiced ropr £Ppyed g €ad bPFom substituent

yl ] phenoxyl propy1l] -1, 2, 4- oxadi azol - 3-yl | - N-[ 2- hydr oxy- 1- ( hy

dr oxynet ydboatdud ]obenzam de;
2-fluoro-N-[(1R)-2-hydroxy-I|-nethylethyl]-4-{5-[(1R)-

1-(4- |sobutyryl phenoxy) propyl] -1, 2, 4- oxadi azol - 3-yl | benzam de; and
2-fluoro- N[ 2- hydr oxy- 1- (hydr oxyrret hyl ) et hyl]-4-{5-[(

1R) - 1- (| 540butyr |ep¢@mtyr)<ﬁ)ﬁ@§pr]dip%tqa@>ya@mapél cBaymh$ Behe 3, nividere 8n

4- (5-{( J}i cl opropyl car bonyl ) phenoxy] propyl | 1, 2, 4- oxadi azol -3-y1)-N
-[(29)- 2 - BFRYyeR %raoﬁ}r]c 4 ad Kydr SEPERRRIUE3 67 GYPhARMEZEITREP] v

accept abl e salt. t her

N[ (1)~ £ 1. 2GR (S0 Ay h b (52 (3 halogen atoms.

1R) - 1-[ 4- (cycl opropyl car bonyl ) phenoxy] propyl | - 1, 2, 4- oxadi az
-3-yl)-2-fluorobenzam de, or a pharmaceutically acceptable salt thereof.

10. 5. The compound according to any one of claims 1 to 3, wherein

R? represents an isopropyl group, a tert-butyl group, a
cyclopropyl group, or a cyclobutyl group, each of which may be

substituted with one halogen atom.

6. The compound according to any one of claims 1 to 5, wherein

R* represents a fluorine atom.

7. A compound selected from the group consisting of the
following compounds:

'—(5—{(lR)—1—[4—(cyclopropylcarbonyl)phenoxy]propyl}—
1,2,4-oxadiazol-3-yl)-N-[(2S)-2,3~-dihydroxypropyl]-2-fluoro
benzamide;

N-[(1S)-2-amino-1~ (hydroxymethyl)-2-oxoethyl] -4~ (5-{(
1R)-1-[4-(cyclopropylcarbonyl)phenoxy]propyl}-1,2,4-oxadiaz
0l-3-yl)-2-fluorobenzamide;

- (5-{(1R)-1-[4- (cyclopropylcarbonyl)phenoxylpropyl}-
1,2,4-oxadiazol-3~yl)-2-fluoro-N-[ (1R)-2-hydroxy-l-methylet
hyl]lbenzamide;

- (5-{(1R)-1-[4- (cyclopropylcarbonyl)phenoxylpropyl}-
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4- ( 5- { (1R -1- [ 4- (Cycl opropyl carbonyl) phenoxy] propyl - 1, 2, 4
-oxadi azol -3-yl) -2-fluoro-N- [ (1R) -2-hydroxy-1-nethylet hyl]benzam de,
or a pharmaceutically acceptable salt thereof. 11. 4- (5- { (1R
-1- [4- (Cycl opropyl carbonyl) phenoxy] propyl } - 1,2, 4-oxadiazol-3-yl)
-2-fluoro-N- [ (1s) -2-hydroxy-I|-nethylet hyl]benzam de, or a

phar maceutically acceptable salt thereof. 12.
4-(5-1(1R)-1-[4- (Cycl opropyl car bonyl ) phenoxy] propyl11-

1, 2, 4- oxddi2aZeloxaaiE)zd-PRR) )2, 23- i duyrey-oxy pr opy+ 3 -2y d t sboy 01 beazapi sle, or a
pharmaceutically acceptable salt thereof. 13.

4- (5- 1( 1Ry-1desrzaBvicdegpr opyl car bonyl ) phenoxy] propyl | 1, 2, 4- oxadi azol - 3-y1)-2
-fl'uoro- N-[ 2- hydr oxy- 1- (hydr oxymet hy 1) et hyl ] benzam de, or a

phar maceut i cal By (&cddpRablle [dal tcyidieprewipy larbonyl) phenoxy] propyl} -

4- (5-{(1R)-1-[4-(Cyclopro ylcarbon:%§phenox ]Jethyl}-1
, 2, 4- oxadira?zcﬁlr-%@%)azzﬂrlﬁmld-wT [28/ m%x%/:ciﬂw@mwmm] -2-fluoro
)ethyl ] benzam de, or a pharnmaceutically acceptable salt thereof. 15.
4- (5-{ ( LREEFUEPycl opr opyl car bonyl ) phenoxy] et hy11- 1

or ' phar maceut dAi 15 Bicam 3ol e Sar ERat et bony 1TEReRSky) FRdy AT O
1,2,4-oxadiazol-3-yl)-2~fluoro-N-[2-hydroxy-1- (hydroxymethy
l)ethyl]benzamide;

4-(5-{ (1R)-1-[4- (cyclopropylcarbonyl)phenoxylethyl}-1
y2,4-0oxadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl
Jethyl]lbenzamide;

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxylethyl}-1
r2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1S) -2-hydroxy-1l-methyleth
yllbenzamide;

4-(5-{ (1R)-1-[4-(cyclopropylcarbonyl)phenoxy]ethyl}-1
+2,4-0oxadiazol-3-yl)-2~fluoro-N-[ (1R, 2R) -2-hydroxycyclopent
yllbenzamide;

4-(5-{ (1R)-1-[4- (cyclopropylcarbonyl)phenoxy]ethyl}-1
r2,4-oxadiazol-3-yl)-2~-fluoro-N-[ (1R) -2-hydroxy-1l-methyleth
yllbenzamide;

4-(5-{ (1R)-1-[4- (cyclopropylcarbonyl)phenoxy]ethyl}-1
r2,4-0oxadiazol~-3-yl)~2-fluoro-N-[ (1S, 2S)-2-hydroxycyclopent
yllbenzamide;

4-(5-{(1R)~-1-[4-(2,2-dimethylpropanoyl)phenoxy]propyl
}-1,2,4-oxadiazol-3-yl)-2-fluoro-N-[2~hydroxy-1- (hydroxymet
hyl)ethyl]lbenzamide;

4-(5-{(1R)-1-[4-(cyclobutylcarbonyl)phenoxy]propyl}-1
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16. 4-(5-{(1R)-1-[4-(Cycl opropyl carbonyl ) phenoxy] et hyl1l-1
2, 4- oxadi azol -3-y1)-2-fluoro-N-[ (1R 2R)-2-hydroxycycl opent yl]benzam de,
or a pharmaceutically acceptable salt thereof. 17.
4- (5-{(1R) - 1-[4- (Cycl opropyl car bonyl ) phenoxy] et hy11l-1
2, 4- oxadi azol- 3-y1)-2-fluoro-N-[(1R)-2- hydroxy-1-nethyleth yI]benzanlde or
a pharmaceutically acceptable salt thereof. 18.
4- (5-{(1R)-1-[ 4- (Cycl opr opyl car bonyl ) phenoxy] et hy11-1

oxadi, @z al—c3eayli)az2> 14 346F10- &{ﬂlls%r?og)wfmyrdymﬁwiog@mr&w@ﬂﬂ@m de, or
har maceutically acceptable salt thereof.
5- {(1Rﬁmiaﬂ4iﬁéh2bm3dam:hyIpropanoyl)phenoxy]propyl
2, 4- oxadi azol - 3-y1) - 2-fl uor o- N-[ 2- hydr oxy- 1- (hydr oxymet
ethyl]benzénﬁd@or@r4a{@hdrdﬁ@edtﬂdmUgﬂ1ﬁmuqnqdy&iQpﬁdpﬁl%ﬂ&mﬁon20
{(1R).-1-[4- (Cycl obutyl car bonyl ) phenoxy] propy11-1
o]
I

21
a
4-
1_
h
4

x adild Bslergxyrrey Jorlo- awqwmmlﬁ(mmbx&mmoxy 1-(hy
yl ] benzam de, aor a pharnmaceutically acceptable salt thereof.
droxymethyl)ethyl]benzamide;

4-
p
(
1,
yl)
-(5-
, 2, 4-
)eth
2-fluoro-N-[ (1R)-2-hydroxy-l-methylethyl]-4-{5-[ (1R) -
1-(4-isobutyrylphenoxy)propyl]-1,2,4-oxadiazol-3-yl}benzami

de; and
2-fluoro-N-[2-hydroxy-1- (hydroxymethyl)ethyl]-4-{5-] {

1R) -1~ (isobutyrylphenoxy)propyl]-1,2, 4-oxadiazol-3-yl}benza

mide.

- (5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxy]propyl}-
1,2,4-oxadiazol-3-yl) -N-[(25)-2,3-dihydroxypropyl]-2-fluor

obenzamide, or a pharmaceutically acceptable salt thereof.

-[(18)-2-Amino-1- (hydroxymethyl) -2-oxoethyl]-4-(5-{ (
1R)~-1-[4-(cyclopropylcarbonyl)phenoxy]propyl}-1,2, 4-oxadiaz
0l-3-yl)-2-fluorobenzamide, or a pharmaceutically acceptable

salt thereof.

10.
~=(5-{ (1IR)-1-[4- (Cyclopropylcarbonyl)phenoxy]lpropyl}-
1,2,4-o0xadiazol-3-yl)-2~fluoro-N-[ (1R)-2-hydroxy-1l-methylet

hyl]benzamide, or a pharmaceutically acceptable salt thereof.
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21. 2- Fluoro-4-15-[ (1R)-1-{4-[ (1-fl uorocycl opropyl ) car bon

yl ] phenoxy} propyl] -1, 2, 4- oxadi azol - 3-yl | - N-[ 2- hydr oxy- 1- ( hy

droxynet hyl ) et hyl ] benzam de or a pharmaceutically acceptable salt thereof.
2- Fl uor o- N- P1R) - 2- hydr oxy- | - net hyl et hyl ] - 4-15-[ (1R) -

1- (4 i sobut yryl phenoxy) propyl] -1, 2, 4- oxadi azol - 3-yl | benzam de, or a

phar maceutical |y acceptable salt thereof 23.

2- Fl uor o- N-[ 2- hydr oxy- 1- (hydr oxynet hyl ) et hy1] - 4- (5-P

1R) - 1- (i sobut yryl phenoxy) propy1l] - 1, 2, 4- oxadi azol - 3-yl | benza m de, or a

pharmaceutically acceptable salt thereof. 24. A pharmaceutical conposition

conpri siAg,. as an active ingredient, the conpound according to any one of

claims 1 to 23, or a pharnaceutically acceptable salt thereof. 25. The

phar maceut i cal 4cdipd<ilii) ol -ddcdiCdiaigrnyrot ldaniohy ¥ )arhereat J mip yie- 1

di abetes, type 2 diabetes, or obesity. 26. The pharnmaceutical conposition

accor di ng 2o 4cioxias im0 Yo yir) otedtliury @ Neel (15 lor2 thed pamier basethy 29t Use of

t he conp%é(r]g according to an one of claimse 1 to 23 or a pharmaceutically

accept abl’¢ A% f OTf{HP Hg' @ phasracaiitla sedipolereeh: 28, A

met hod for treating a disease, the rrethod conprising admnistering to a

mammal the conpound according to any one of clains 1 to 23 or a

pharmaceyti cal Iy acceptable salt thereof.

-(5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxylpropyl}-
1,2,4-oxadiazol-3-yl)-N-[(2R) -2, 3-dihydroxypropyl]-2-fluoro

benzamide, or a pharmaceutically acceptable salt thereof.

13.

-(5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxy]propyl}-
1,2,4-oxadiazol-3-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethy
l)ethyl]lbenzamide, or a pharmaceutically acceptable salt

thereof.

14.

-(5-{(1R)-1-[4- (Cyclopropylcarbonyl)phenoxy]ethyl}-1
r2,4-oxadiazol-3-yl)-2-fluoro-N-[2~hydroxy-1- (hydroxymethyl
)ethyl]benzamide, or a pharmaceutically acceptable salt

thereof.

i5.
= (5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylethyl}-1
r2,4-oxadiazol-3-yl)-2-fluoro-N-[(1S)-2-hydroxy-l-methyleth

yllbenzamide, or a pharmaceutically acceptable salt thereof.
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29. The nmethod according to claim28, wherein the mammal is a human bei ng.

16.
4-(5-{ (1R)-1-[4~(Cyclopropylcarbonyl)phenoxylethyl}-1

;2,4-oxadiazol-3-yl)-2~fluoro-N-[ (1R, 2R) -2-hydroxycyclopent

yllbenzamide, or a pharmaceutically acceptable salt thereof.

17.
4-(5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylethyl}-1
;2,4-oxadiazol-3-yl)-2-fluoro-N-[ (1R) -2-hydroxy-l-methyleth

yllbenzamide, or a pharmaceutically acceptable salt thereof.

18.
4-(5-{(1R)-1-[4-(Cyclopropylcarbonyl)phenoxylethyl}-1
;2,4-oxadiazol-3-yl)-2-fluoro-N~[ (1S, 2S)~2-hydroxycyclopent

yllbenzamide, or a pharmaceutically acceptable salt thereof.

19.

4-(5-{(1R)-1-[4~(2,2-Dimethylpropanoyl)phenoxy]propyl
}-1,2,4-oxadiazol-3-yl)-2-fluoro-N-[2~-hydroxy-1- (hydroxymet
hyl)ethyl]lbenzamide, or a pharmaceutically acceptable salt

thereof.

20.

4-(5-{ (1R)-1-[4-(Cyclobutylcarbonyl)phenoxylpropyl}-1
,2,4-oxadiazol-3~-yl)-2-fluoro-N-[2-hydroxy-1- (hydroxymethyl
)ethyllbenzamide, or a pharmaceutically acceptable salt

thereof.
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21.

2-Fluoro-4-{5-[(1R)-1-{4-[(1l-fluorocyclopropyl)carbon
yl]lphenoxylpropyll-1,2,4-oxadiazol-3~yl}-N-[2-hydroxy-1- (hy
droxymethyl)ethyl]benzamide or a pharmaceutically acceptable

salt thereof.

22.
2-Fluoro-N-{[ (1R)-2-hydroxy-l-methylethyl]-4-{5-[ (1R) -
1-(4-isobutyrylphenoxy)propyl]-1,2,4-oxadiazol-3-yl}ibenzami

de, or a pharmaceutically acceptable salt thereof.

23.
2-Fluoro-N-[2-hydroxy-1- (hydroxymethyl)ethyl]-4-{5-[(
1R) -1~ (isobutyrylphenoxy)propyl]-1,2,4-oxadiazol-3-yl}benza

mide, or a pharmaceutically acceptable salt thereof.
24. A pharmaceutical composition comprising, as an active
ingredient, the compound according to any one of claims 1 to

23, or a pharmaceutically acceptable salt thereof.

25. The pharmaceutical composition according to claim 24, for

‘treating type 1 diabetes, type 2 diabetes, or obesity.

26. The pharmaceutical composition according to claim 24, for

protecting P cells or the pancreas.
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27. Use of the compound according to any one of claims 1 to
23 or a pharmaceutically acceptable salt thereof, for preparing

a pharmaceutical composition.
28. A method for treating a disease, the method comprising
administering to a mammal the compound according to any one of

claims 1 to 23 or a pharmaceutically acceptable salt thereof.

29. The method according to claim 28, wherein the mammal is

a human being.
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