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DESCRI PTI ON
UREA DERI VATI VE OR PHARVMACOLOG CALLY ACCEPTABLE SALT THEREOF
Technical Field
[ 0001]

The present invention relates to a urea derivative or a
phar macol ogi cal |y acceptabl e salt thereof that are useful as
pharmmaceuticals and have a fornyl peptide receptor like 1
(hereinafter may be abbreviated as FPRL1) agonist effect, to a
phar maceuti cal conposition containing the urea derivative or the
phar macol ogi cal | y accept abl e salt t hereof, and to a phar naceuti cal
use thereof.

Background Art
[ 0002]

FPRL1 (formyl peptide receptor Iike 1, al so known as Li poxi n
A4 Receptor, ALXR, and FPR2) is a Gprotein-coupl ed receptor cl oned
as a subtype of N-fornyl peptide receptors (FPRs) by Murphy et al.
(Non-Patent Literature 1). The FPRL1 was di scovered as a receptor
t hat medi at es cal ci umnobi |i zati oni nresponsetohi ghconcentration
of fM.F (fornyl nethionine | eucyl phenylal ani ne peptide).

[ 0003]

Expressi on of FPRL1 has been found i n neutrophils, nonocyt es,
T-1 ynphocytes, dendritic cells, etc. (Non-Patent Literature 2),
but theroleof FPRL1inalivingbodyisconplicatedandhastherefore
not been elucidated sufficiently (Non-Patent Literature 3).

However, in a paw edenma nodel and an arthritis nodel using FPRL1
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deficient mce, it has been recogni zed that the reacti ons becone
wor se (Non-Patent Literature 4). Therefore, it i s consideredthat
FPRL1 contributes to the resolution of the inflammtion.

[ 0004]

Endogenous |ipid nediators such as Lipoxin A4 (LXA4) and
Resol vin D1 (RvDl) and peptides such as WKYMm have been reported
as agonists that bind to FPRL1 (Non-Patent Literatures 5 and 6).
[ 0005]

Such FPRL1 agoni sts can reduce neutrophil chenotaxisinvitro
(Non- Patent Literatures7and8). Al thoughneutrophil s performhost
def ense, t hey causevascul arinjury, result inanincreaseinvascul ar
perneabi |l ity and edema, foll owed by rel ease of chenotactic factors,
and thereby contribute to inflammation (Non-Patent Literature 9).
Therefore, it is considered that the FPRL1 agonists exhibit an
anti-inflammatory effect.

For exanple, it has been confirnmed that peptide agonists
exhibit aninhibitoryeffect onintestinal i nfl anmati on (Non- Pat ent
Literature 10), an inhibitory effect on airway inflanmmtion
(Non-Patent Literature 11), an inhibitory effect on septicem a
(Non-Patent Literature 12), and an inhibitory effect on a cancer
nodel (Non-Patent Literature 13). It has al so beenrecogni zedt hat
Qui nCl, a non-peptide | ow nol ecul ar wei ght conpound, inhibits
bl eomyci n-i nduced |ung inflammuation (Non-Patent Literature 14).
[ 0006]

Therefore, FPRL1 can be considered as a target of various
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di seases such as inflammat ory di seases, chronic airway di seases,
cancers, septicema, allergic synptons, HVretrovirus infection,
circul atory di sorders, neuroi nfl ammati on, nervous di sorders, pai ns,
prion di seases, anyl oi dosi s, and i mmune di sorders. Therefore, the
FPRL1 agoni st s canbe prom si ngt herapeuti cagent for thesedi seases.
[ 0007]

Known exanpl es of the non-peptide | ow nol ecul ar wei ght
conmpound exhi biti ng FPRL1 agoni st activity incl ude qui nazol i nones
(Non- Pat ent Literaturel5), pyrazol ones (Non- Pat ent Literaturel6),
benzi m dazol es (Non-Patent Literature 17), am noazol es (Patent
Literatures11, 2, 3, 4, andb), spiro[ 2, 4] heptanes (Patent Literature
6), pyridazinones (Non-Patent Literature 18), cycloal kyl and
cycl oal kenyl -1, 2-di carboxylic acids (Patent Literature 7),

di hydr onapht hal enes (Patent Literature 8), pyrrolidine-2,5-di ones
(Patent Literature 9), and phenyl urea derivatives (Patent
Literatures 10, 11, 12, and 13) (Non-Patent Literatures 19 and 20).
[ 0008]

However, the basi c chem cal structures of these conpounds are
different fromthose of the conpounds of the present invention.
It will be appreciated that the above conpounds are not incl uded
in the clains of the present application.
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Summary of Invention
Techni cal Probl em
[0011]

At present, no conpound has been found whi ch has a superi or
FPRL1 agoni st effect as a prophylactic or therapeutic agent for
various di sease states described above and can be used as a
sufficiently satisfactory pharmaceuti cal
[0012]

It isanobject of the present inventionto provide a conpound
havi ng an FPRL1 agoni st effect.
Sol ution to Problem
[ 0013]

The present inventors have conducted extensive studi es and
found that a urea conmpound represented by the general fornula (I)
bel ow (this conpound may be referred to as a conpound (1)) or a
phar macol ogi cal |y acceptable salt thereof has a superior FPRL1
agoni st effect andi ssufficientlysatisfactoryasapharmaceuti cal
and thus the present invention has been conpl eted.
[ 0014]

Accordingly, the present invention is as foll ows.

[ 0015]
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[ 1] A compound represented by the general formula (I) or a
phar macol ogi cal |y acceptabl e salt thereof:

[ Chem cal Fornula 1]

N RS
Ar'- e N._ K
/] : N— R1 [: I )
T
:":"xr R'2 R__J,

[wherein, inthefornula(l), Arlis aphenyl groupoptionally having
substituent(s), a5-nmenberedaromati c heterocyclicgroupoptionally
havi ng substituent(s), a 6-nenbered aronmatic heterocyclic group
optionally having substituent(s), or a bicyclic aromatic
het erocyclic group having 8 or 9 atons and optionally having
substituent (s);

Ar?is aphenyl groupoptionallyhavingsubstituent(s) (except
for a phenyl group substituted only with hal ogen aton(s)), a
5-nmenbered aromatic heterocyclic group optionally having
substituent(s), a6-nmenberedaromati c heterocyclicgroupoptionally
havi ng substituent(s), or a bicyclic aromatic heterocyclic group
having 8 or 9 atons and optionally having substituent(s);

Xisagroupsel ectedfromthegroupconsistingof thefoll ow ng
a), b), and c),

a) an oxygen atomor a sulfur atom

b) NR', and

c) NOR, wherein,
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when Xis b) or ¢), R*is a hydrogen atom a phenyl group optionally
havi ng substituent(s), a heterocyclic group optionally having
substituent(s), or a C to G; al kyl group optionally having
substituent (s);

R'i s a hydrogen at om a hydroxy group, a C to Gs al koxy gr oup
optional | y havi ngsubstituent(s), or aCtoGCsal kyl groupoptionally
havi ng substituent(s);

R’ and R® are each independently a hydrogen atomor a C; to
GCs al kyl group optionally having substituent(s) or together form
a G to G al kyl ene group; and

each carbon atom marked with an asterisk is an asynmetric
carbon aton.

[ 2] The conmpound accordingto[1l] or a pharnmacol ogi cally accept abl e
salt thereof, wherein

inthe fornula (1), Ar?is a group selected fromthe group
consisting of the follow ng Al), A2), A3), Ad), A5), A6), A7), A8),
A9), and A10):

[ Chem cal Fornula 2]

A2) A3) Ad) AB)
w! 3
N W wA W3
OA TS v S o o
N | R,
R6 R W2 R7 VV4 R7 W3 R7 R7/ N
AB) A7) o A8) - A9) A10) .
A AN AN I gl A
/’ m ~ - & W9 P
W s e o S

wherein, when Ar?is A2), Wis anitrogenatomor CHoptionally

substituted with a hydrogen atom wi th a hal ogen atom or with a

8
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C to G al kyl group optionally having substituent(s);

when Ar? is A2), W is CHor a nitrogen atom

when Ar? is A3), A4), A5), or A6), W is an oxygen atom a
sul fur atom or NHoptional ly substitutedwithaC;to Gsal kyl group;

when Ar? is A3), A4), or A6), W is CHor a nitrogen atom

when Ar? is A7), W is CH, an oxygen atom or a sul fur atom

when Ar? is A7), Wis CO CH, CF,, CHOH NH optionally
substituted with a G to G al kyl group, SO SO, an oxygen atom
or a sul fur atom

when Ar?is A8), Wis NHoptionally substituted with a C to
Cs al kyl group or C=Q

when Ar2i s A8), Wi s C=Owi t hW bei ng NHopt i onal | y substi t ut ed
withaC to Csal kyl group and W is NHoptionally substituted with
a C to C; alkyl group with W being C=0

when Ar? is A10), W is a nitrogen atomor N=Q

when Ar?is Al), A2), A3), Ad), or A5), R°is a hydrogen atom
a hal ogen atom a hydroxy group, a cyano group, a C to G al kyl
group optionally having substituent(s), a C to GC; al koxy group
optional ly having substituent(s), a G to G acyl group optionally
having substituent(s), a G to GC; al kyl sul fanyl group optionally
havi ng substituent(s), a C to G al kylsulfinyl group optionally
havi ng substituent(s), a C to G al kyl sul fonyl group optionally
havi ng substituent(s), a heterocyclic group optionally having
substituent (s), - CONR'°R!Y, or - NR'°R!, wherein, when RPis - CONRIR!!

or -NR'°R!, R js a hydrogen atom a C; to G al kyl group optionally
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havi ng substituent(s), a G to G acyl group optionally having
substituent(s), or a C to G al kyl sul fonyl group optional |y having
substituent(s) and R is a hydrogen atomor a C, to Gs al kyl group
optional |y havi ng substituent(s), or R and R together forma G;
to Gy heterocycl oal kyl group;

when Ar? is Al), A2), A3), A4), A5), A6), A7), A8), A9), or
Al0), R' is a hydrogen atom a hal ogen atom a C; to Gs al kyl group
optional | yhavi ngsubstituent(s), or aCtoCsal koxygroupoptionally
havi ng substituent(s);

when Ar? is Al), A7), A8), or A10), R is a hydrogen atom
a halogen atom or a C to G al kyl group optionally having
substituent(s);

when Ar?is A9), R is ahydrogen atomor a C; to G al kyl group;

when Ar? is A7), mis 0 or 1; and

when Ar? is A8), nis 0 or 1;

provi ded that, when Ar? is Al), conbinations of the
substituents R°, R” and R® excl ude a conbi nation of a hydrogen at om
and a hal ogen atom
[ 3] The conpound accordingto[2] or a pharnmacol ogi cally accept abl e
salt thereof, wherein

inthe fornula (1), Arlis a group selected fromthe group
consisting of thefollowngBl), B2), B3), B4), B5), B6), B7), B8),
B9), B10), Bl1l), and B12):

[ Chem cal Formul a 3]

10
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B . B2)
L5 s
| E
R12 = R12 W” R12J\

B6) B7)

W12 W13
R1\ \ /13 R12—</ R12—<\ R14
/ W Wi2 VYLE W13
R15
B10) B11) B12)
R'2 I
<7

wherein, when Ar! is B2), B3), B7), 88), B10), Bl11), or B12), R%?

W12

i s a hydrogen atom a hal ogen atom a hydroxy group, a cyano group,
a C to G al kyl group optionally having substituent(s), a G to
Cs al koxy groupoptional | yhavi ngsubstituent(s), aCstoGcycl oal kyl
group optional | y havi ng substituent(s), a Ggto Cs cycl oal koxy group
optional ly having substituent(s), a G to G acyl group optionally
havi ng substituent(s), a G to G al kenyl group optionally having
substituent(s), a G to G al kynyl group optionally having
substituent(s), a C to G; al koxycarbonyl group, a C to G

al kyl sul fanyl group optionally having substituent(s), a C to G
al kyl sul finyl group optionally having substituent(s), a C to Gs
al kyl sul fonyl group optionally having substituent(s), - CONRPRY?,
-NR°R"1, an aryl oxy group, or a heterocyclic groupoptionally having
substituent(s), wherein, when R? is -CONRRY or -NRYRY, R js
a hydrogen atom a C, to G al kyl group optionally having
substituent(s), aCGtoGCsacyl groupoptional | yhavi ngsubstituent(s),

or a G to G al kyl sul fonyl group optionally having substituent(s)
11
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and R i s a hydrogen at omor a C; to Gs al kyl group optional |y havi ng
substituent(s), or R®®and Rt oget her formaCst 0 Cio het er ocycl oal kyl
gr oup;

when Arti s Bl), R*?is ahydrogenat om ahal ogenat om ahydroxy
group, a cyano group, a C to G alkyl group optionally having
substituent(s), a G to GCs; al koxy group optionally having
substituent(s), a G to G cycl oal kyl group optionally having
substituent(s), a G to Cs; cycl oal koxy group optionally having
substituent(s), aCtoGCsacyl groupoptional |l yhavi ngsubstituent(s),
a G to G al kenyl group optionally having substituent(s), a G to
GCs al kynyl group optionally having substituent(s), a G to Gs
al koxycar bonyl group, aC toGsal kyl sul fanyl groupopti onal | y havi ng
substituent(s), a C to G al kyl sulfinyl group optionally having
substituent(s), a C to G al kyl sul fonyl group optionally having
substituent(s), -CONRPRY, -NRRY, an aryloxy group, or a
het erocycl i c group optional | y havi ng substituent(s), wherein, when
RZ2 is - CONRIR! or -NRRY, R is a hydrogen atom a C, to G al kyl
group optionally having substituent(s), a C to GC; acyl group
optional Iy havi ng substituent(s), or a C, to G al kyl sul fonyl group
optionally having substituent(s) and R is a hydrogen atomor a
C, to G al kyl group optionally having substituent(s), or R and
R'! together forma GC; to Cyg heterocycloal kyl group, and R® is a
hydr ogen atom a hal ogen atom a hydroxy group, a cyano group, or
a C to G alkyl group, or R? and R nmay together forma G to G

al kyl ene group or a G to G al kyl enedi oxy group;

12
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when Arti s B6), R¥i s ahydrogenatom ahal ogenatom a hydroxy
group, a cyano group, or a C to G al kyl group;

when Arlis B9), RY and R are each i ndependent|y a hydrogen
atom a hal ogen atom a cyano group, a C to Gs; al kyl group, or a
C. to G; al koxy group;

when Arl is B2), one of W° and W! is a nitrogen atom and
the other thereof is CH or a nitrogen atom

when Arl is B6), B7), B8), B9), B10), B11l), or B12), W?is
an oxygen atom a sul fur atom or N-R!, wherein, when W?is an N-R'®,
R® is a hydrogen atomor a C, to G al kyl group; and

when Ar'is B6), B7), B8), or B9), W¥is CHor a nitrogen atom
[ 4] The conpound accordingto[3] or a pharmacol ogi cal |l y accept abl e
salt thereof, wherein

when Ar?is Al), A2), A3), A4), or A5), RPis a hydrogen atom
a hal ogen atom a hydroxy group, a cyano group, a C; to G al kyl
group, a G to G al koxy group, a halo-C, to G al koxy group, a G
toGCsacyl group, aC toGal kyl sul fanyl group, aCto G al kyl sul fi nyl
group, aCtoGsal kyl sul fonyl group, aheterocyclicgroupoptionally
havi ng substituent(s), -CONRRY, or -NR'°R!Y, wherein, when R is
- CONR'°R! or -NRYR!'?, R s a hydrogen atom a C; to Cs al kyl group,
a C to Cs acyl group, or a C to G al kyl sul fonyl group and R is
a hydrogen atomor a C, to G al kyl group, or R° and R together
forma G to Cyo heterocycl oal kyl group;

when Ar? is Al), A2), A3), A4), A5), A6), A7), A8), A9), or

Al0), R’ is a hydrogen atom a hal ogen atom a C; to Cs; al kyl group,

13
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or a C to G al koxy group;

when Ar? is Al), A7), A8), or A10), R is a hydrogen atom
a hal ogen atom or a C to G al kyl group; and

when Ar?is A9), R is ahydrogen atomor a C;to G al kyl group;

provi dedt hat, whenAr?i s Al), conbi nati ons of t hesubstituents
R°, R and R® excl ude a conbi nati on of a hydrogen atomand a hal ogen
at om
[ 5] The conpound accordingto[4] or a pharnmacol ogi cally accept abl e
salt thereof, wherein

R'is a hydrogen atom a hydroxy group, a G to Gs al kyl group,
a G to G al koxy group, a halo-C, to G al kyl group, a hydroxy G
to G al kyl group, a carboxy C to G al kyl group, a carbanoyl C
to Gs al kyl group, anono C, to G al kyl carbanoyl C; to G al kyl group,
adi-C to G al kyl carbanoyl C to G al kyl group, an am nosul f onyl
C. to G al kyl group, an aromatic heterocyclic C, to GC; al kyl group
optional |l y havi ng substituent(s), or a phenyl C to G al kyl group
optionally having substituent(s);

R® and R® are each independently a hydrogen atomor a C, to
C; al kyl group or together forma G to G al kyl ene group;

when Arl is B2), B3), B7), B8), B10), B11l), or B12), R?is
a hydrogen atom a hal ogen atom a hydroxy group, a cyano group,
a C to G alkyl group, a halo-C, to G al kyl group, a hydroxy G
to G al kyl group, a C to GC; al koxy group, a G to G cycl oal kyl
group, a G to G; cycl oal koxy group, a C to G acyl group, a G to

Gs al kenyl group, a G to G al kynyl group, a C to G al koxycar bonyl

14
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group, aCG to G al kyl sul fanyl group, a G to G al kyl sul fi nyl group,
a C to Gsal kyl sul fonyl group, - CONRIR!, - NR'°R!, an aryl oxy group,
or a heterocyclic group optionally having substituent(s), wherein,
when RY? is - CONRPRM or -NRYRM, R is a hydrogen atom a C, to Gs
al kyl group, a C to G acyl group, or a C to G al kyl sul fonyl group
and R is a hydrogen atomor a C, to Gs al kyl group, or R and R
together forma G to Cyo heterocycl oal kyl group;

when Arti s Bl), R*?is ahydrogenat om ahal ogenat om ahydroxy
group, a cyano group, a G to G al kyl group, a halo-C to G al kyl
group, a hydroxy C to G al kyl group, a C to G al koxy group, a
G to Gs cycl oal kyl group, a G to GCs; cycl oal koxy group, a G to G
acyl group, a G to G al kenyl group, a G to G al kynyl group, a
C. to G al koxycar bonyl group, a G to G al kyl sul fanyl group, a G
to Cs al kyl sul finyl group, a Cito GCsal kyl sul fonyl group, - CONR'°R,
-NR°R"1, an aryl oxy group, or aheterocyclic groupoptionally having
substituent(s), wherein, when R? is -CONRRY or -NRYRY, R js
a hydrogen atom a C to G; al kyl group, a G to G acyl group, or
a C to G alkylsulfonyl group and R* is a hydrogen atomor a C
t 0 Gsal kyl group, or R°and Rt oget her f or maCst 0 Ciohet er ocycl oal kyl
group, and R*® i s a hydrogen atom a hal ogen atom a hydroxy group,
a cyano group, or a G to Gs al kyl group, or R*? and R*® may t oget her
forma G to G al kylene group or a G to G al kyl enedi oxy group;
and

Xisagroupsel ectedfromthegroupconsistingof thefoll ow ng

a), b), and c),

15
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a) an oxygen atom

b) NR', and

c) NOR', wherein,
when Xis b) or ¢), R*is a hydrogen atom a hydroxy C, to GCs al kyl
group, a phenyl group, a heterocyclic group, or a C, to G al kyl
gr oup.
[ 6] The conmpound accordingto [5] or a pharmacol ogi cal | y accept abl e
salt thereof, wherein

inthe fornula (1), Ar?is a group selected fromthe group
consisting of Al), A2a), A3), and A7a):

[ Chem cal Fornmul a 4]

A1) . A2a) A3) AT7a) RS
R\\ N\ 6 W3 ( \ﬁ)\
1 L, ! HERS

RO /\R7 R®” "w? “RY WA N7 We R7

wherein, when Ar?is A2a), W is the sane as that defined in
[2] when Ar? is A2);

when Ar? is A3), W is the sane as that defined in [2] when
Ar? is A3);

when Ar? is A7a), W is the same as that defined in [2] when
Ar? is A7);

when Ar? is Al), A2a), A3), or A7a), R is the same as that
defined in [4] when Ar? is Al), A2), A3), or A7);:

when Ar? is Al) or A7a), R is the same as that defined in
[4] when Ar? is Al) or A7);

when Ar? is A7a), mis the sane as that defined in [2] when
Ar? is A7);

16
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when Ar?is Al), A2a), or A3), RPis ahydrogen atom a hal ogen
atom a cyano group, a G to G al kyl group, a G to G al koxy group,
a halo-C to G al koxy group, a C to G acyl group, a G to G
al kyl sul fanyl group, a C to Cs al kyl sul finyl group, - CONR'°R!, or

NRIR!', wherein, when R°is -CONRR! or -NR'°R!Y, R is a hydrogen

atom a C to G alkyl group, or a C, to Cs acyl group and R is
a hydrogen atomor a C; to Gs al kyl group, or R and R nay t oget her
formapyrrolidinyl group, apiperidinyl group, apiperazinyl group,
or a norpholinyl group; and

when Ar? is A3), W is an oxygen atomor a sul fur atom

provi dedt hat, whenAr?i s Al), combi nati ons of t hesubstituents
R’, R” and R® excl ude a conbi nati on of a hydrogen at omand a hal ogen
atom
[ 7] The conpound accordingto[6] or a pharnmacol ogi cally accept abl e
salt thereof, wherein

inthe fornula (1), Arlis a group selected fromthe group
consisting of Bl), B2), B6a), B9a), and B9b):

[ Chem cal Formul a 5]

B6a) B9a) B9b)
10
Jealiss e
R1 2 W11

wherein, when Ar! is B6a), R¥®is the same as that defined in
[3] when Ar! is B6);

when Arl is B9a) or B9b), RY and R® are the same as those
defined in [3] when Arl is B9);

when Art is B2), W° and W! are the same as those defined in
17
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[3] when Ar! is B2);

when Arti s B2), R?i s ahydrogenat om ahal ogenatom a hydroxy
group, a cyano group, a G to G al kyl group, a halo-C, to G al kyl
group, a hydroxy C to G al kyl group, a C to G al koxy group, a
C; to Gs cycl oal kyl group, a Gs to Gs cycl oal koxy group, a G to G
acyl group, a G to G al kenyl group, a C to Gs al koxycar bonyl group,
a G to G alkylsulfanyl group, a G to G al kyl sulfinyl group, a
C, to GCs al kyl sul fonyl group, - CONR'°R!Y, -NR!°R!Y, an aryl oxy group,
or a heterocyclic group optionally having substituent(s), wherein,
when R? is - CONR'R! or -NR°R!Y, R is a hydrogen atom a C, to Gs
al kyl group, or a C, to Gs acyl group and R is a hydrogen at omor
aC to Gsal kyl group, or R® and R may t oget her forma pyrrolidinyl
group, a piperidinyl group, a piperazinyl group, or a norpholinyl
gr oup;

when Arti s Bl), R*?is ahydrogenat om ahal ogenat om ahydroxy
group, a cyano group, a G to G al kyl group, a halo-C, to G al kyl
group, a hydroxy C to G al kyl group, a C to G al koxy group, a
G to Gs cycl oal kyl group, a G to GCs; cycl oal koxy group, a G to G
acyl group, a G to G al kenyl group, a C to Gs al koxycar bonyl group,
a G to G al kylsulfanyl group, a C to G al kyl sulfinyl group, a
C, to GCs al kyl sul fonyl group, - CONR'°R!Y, -NR!°R!Y, an aryl oxy group,
or a heterocyclic group optionally having substituent(s), wherein,
when R? is - CONR'R! or -NR°R!Y, R is a hydrogen atom a C, to Gs
al kyl group, or a C, to G acyl group and R i s a hydrogen atomor

a C to G al kyl group, or R® and R may t oget her forma pyrrolidinyl
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group, a piperidinyl group, a piperazinyl group, or a norpholinyl
group, and R*® i s a hydrogen atom a hal ogen atom a hydroxy group,
a cyano group, or a C, to G al kyl group, or R*? and R may t oget her
forma G to G al kyl ene group or a C, to G al kyl enedi oxy group;
and

when Ar! is B6a), B9a), or B9b), W? is an oxygen atomor a
sul fur atom
[ 8] The conmpound accordingto[7] or a pharnmacol ogi cally accept abl e
salt thereof, wherein

inthe fornula (1), Ar?2is a group selected fromthe group
consisting of Ala), A2b), A3a), and A7b):

[ Chem cal Formul a 6]

A1a) A2b) A3a) A7b

R8 ) R8
\ X N\ S ( \\
| | RGa \ , m | P
R6 = R7 RGa Z R7 R W6 R7

7

wherein, when Ar?is Ala), R is the sane as that defined in
[6] when Ar? is Al);

when Ar? is Ala) or A7b), R is the same as that defined in
[4] when Ar? is Al) or A7);

when Ar? is A7b), mis the sane as that defined in [2] when
Ar? is A7);

R'is a hydrogen atom a hydroxy group, a G to G; al kyl group,
a C to G al koxy group, a hydroxy C, to C, al kyl group, a carboxy
C to G al kyl group, a carbamoyl G to GC; al kyl group, a nono-GC
t o G al kyl car banoyl C,toGsal kyl group, or adi - Cit oG al kyl car banoyl

C to G al kyl group;
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R* and R® are each independently a hydrogen atomor a C, to
GC; al kyl group;

when X is b) or ¢), R) is a hydrogen atom a hydroxy C to
C, al kyl group, or a C to G al kyl group;

when Ar? is A2b) or A3a), R is a C to G al koxy group;

when Ar? is Ala), A2b), A3a), or A7b), R’ is a hydrogen atom
a fluorine atom a chlorine atom or a C to G al kyl group; and

when Ar2is A7b), Wis C=0 CH,, CF,, CHOH, or an oxygen atom

provi ded that, when Ar! is Ala), conbinations of the
substituents R°, R” and R® excl ude a conbi nation of a hydrogen at om
and a hal ogen atom
[ 9] The conpound accordingto [8] or a pharmacol ogi cal |l y accept abl e
salt thereof, wherein

inthe fornula (1), Ar?2is a group selected fromthe group
consi sting of Ala), A2b), and A7c):

[ Chem cal Fornula 7]

Ala) s A2b) N ATc) R8
LD e
R6TNF O R7 RO N OR? O R
wherein, when Ar?is A2b), R is the sanme as that defined in
[8] when Ar? is A2b);:
when Ar? is Ala) or A7c), R is the sane as that defined in
[4] when Ar? is Al) or A7);
when Ar? is A7c), mis the sane as that defined in [8] when
Ar? is A7b);

when Ar? is Ala), RPis a hydrogen atom a fluorine atom a
20



10

15

20

chlorine atom acyano group, a G to G al kyl group, a C to G; al koxy
group, a halo-C, to G al koxy group, a C to G al kyl sul fanyl group,
a C to G al kylsul finyl group, or -CONRYRY, wherein, when R is
-CONR'°R!Y, R js a hydrogen atom a C, to Cs al kyl group, or a G
to Cs acyl group and R i s a hydrogen atomor a C, to Gs al kyl group,
or R and R may toget her forma pyrrolidinyl group, a piperidinyl
group, a piperazinyl group, or a norpholinyl group; and

when Ar?i s Ala), A2b), or A7c), R’ i sahydrogenatom afl uorine
atom or a chlorine atom

provi ded that, when Ar? is Ala), combinations of the
substituents R°, R” and R® excl ude a conbi nation of a hydrogen at om
and a hal ogen atom
[ 10] The conpound accordi ngto[9] or apharmacol ogi cal | y accept abl e
salt thereof, wherein

inthe fornula (1), Arl is a group selected fromthe group
consisting of Bl), B2), B6b), B9c), and B9d):
[ Chem cal Fornmul a 8]

B1) B2) B9c) B9d)
R13 10
W.
o S 14 S
. R \ [ \ |
R12 = R12 W N
R15 R15

wherein Rt is a hydrogen at om a hydroxy group, a C; to G; al kyl

group, a C to GC; al koxy group, or a hydroxy G to C; al kyl group;

when Arlis Bl) or B2), R?is ahydrogen atom a fluorine atom
a chlorine atom a cyano group, a C, to G al kyl group, or a G to
Cs al koxy group;

when Artis B1) or B6b), R¥is ahydrogen atom a hydroxy group,
21
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a fluorine atom or a chlorine atom

when Ar' is B9c) or B9d), R is a hydrogen atom a fluorine
atom a chlorine atom a G to G al kyl group, a net hoxy group, or
an et hoxy group;

when Ar! is B9c) or B9d), R® is a hydrogen atom a fluorine
atom or a chlorine atom and

when Ar'is B2), one of W° and W is N, and t he ot her t her eof
is CH
11] The conpound accordi ngto[10] or a pharmacol ogi cal | y accept abl e
salt thereof, wherein

inthe fornula (1), Arlis a group selected fromthe group
consi sting of Bl), B6b), and B9cl):

[ Chemi cal Fornula 9]

B1) B6b) B9c1)
13

R
R12 =

wherein when Ar! is Bl), R? is the sane as that defined in

[10] when Arl is B1);

when Arl is Bl) or B6b), R¥® is the sane as that defined in
[10] when Arl is B1) or B6b); and

when Arlis B9cl), R*¥is the same as that definedin[10] when
Arl is B9c).
[ 12] The conpoundaccordi ngto[ 11] or aphar macol ogi cal | y accept abl e
salt thereof, wherein

inthe fornula (1), Ar?2is a group selected fromthe group

consi sting of Alb), A2b), and A7c):
22
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[ Chem cal Formula 10]

Alb) RS A2b) ATc) R®

N (
B m
RS R7 R62 N\ SR7 0 R

wherein, when Ar?is A2b), R is the sanme as that defined in
[8] when Ar? is A2b);

when Ar? is A7c), mis the same as that defined in [8] when
Ar? is A7b);

when Ar? is Alb), R°® is a cyano group, an ethyl group, or a
C to G al koxy group;

R is a fluorine atomor a chlorine atom and

when Ar? is Alb) or A7c), R is a hydrogen atom a fluorine
atom a chlorine atom or a C to G al kyl group.
[ 13] The conpound accordingto[ 1] or a pharmacol ogi cal | y accept abl e
salt thereof, wherein

the conpound represented by the formula (1) is

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea,

(-)-1-(4-chl orophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea,

(-)-1-(3, 4-di fl uorophenyl )-3-[(3S, 4R) - 4- (4- net hoxypheny
| )-2-oxopyrrolidin-3-yl]urea,

(-)-1- (4-cyanophenyl)-3-[(3S’, 4R) - 4- (4- net hoxyphenyl ) - 2-
oxopyrrolidin-3-yl]urea,

(-)-1-(4-chl orophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) -1

- met hyl - 2- oxopyrrolidin-3-yl]urea,
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(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- met hoxyphenyl ) - 1
- met hyl - 2- oxopyrrolidin-3-yl]urea,

(-)-1-[(3S', 4R) - 4- (3-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R) - 4- (2-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(4-fluorophenyl)urea,

1-[(3S', 4R) - 4- ( 2- chl or o- 4- net hoxyphenyl ) - 2- oxopyrrol i di n
-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxy- 2- net hyl
phenyl ) - 2- oxopyrrolidin-3-yl]urea,

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R)-4- (2, 5-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R) - 4- (3, 5-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R) - 4- (6-fluoro-2, 3-di hydr obenzof uran-5-yl) -
2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R) - 4- (3-f |l uor o- 5- net hoxypyri di n- 2-yl ) - 2- oxo
pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (5- net hoxyt hi ophen-
2-yl)-2-oxopyrrolidin-3-yl]urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- met hyl t hi ophenyl
) - 2- oxopyrrolidin-3-yl]urea,

(-)-1-(4-chlorophenyl)-3-[(3S’, 4R)-4- (2, 6-di fl uor o- 4- net
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hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

(-)-1-(4-cyanophenyl )-3-[(3S’, 4R)-4-(2, 6-di fl uoro-4-neth
oxyphenyl ) - 2- oxopyrrolidin-3-yl]urea,

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-nethoxyphenyl)urea,

(-)-1-(5-chlorothiazol -2-yl)-3-[(3S, 4R)-4-(2, 6-di fluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea,

(-)-1-(6-chloropyridin-3-yl)-3-[(3S,4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

(-)-1-(5-chloropyridin-2-yl)-3-[(3S,4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl Jurea,

(-)-1-(benzo[ b] t hi ophen-2-yl)-3-[(3S, 4R)-4-(2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(5-nethylthi ophen-2-yl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 5S) - 4- ( 4- net hoxypheny
) - 5- et hyl - 2- oxopyrrolidin-3-yl]urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 5R) - 4- ( 4- net hoxypheny
) - 5- net hyl - 2- oxopyrrolidin-3-yl]urea,

(+) - 1- (4- chl or ophenyl ) - 3-[ (3R, 4S) - 2- oxo- 4- phenyl pyrrol i
di n-3-yl ] urea,

(¥)-trans-1-(4-chl orophenyl)-3-[4-(4- met hoxyphenyl) - 1- net
hyl - 2- oxopyrrol i di n-3-yl]urea,

() -trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl) - 2-o0xo

pyrrolidin-3-yl]urea,
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(¥)-trans-1-(4-chl orophenyl)-3-[4-(4- met hoxyphenyl) - 1- et
hyl - 2- oxopyrrol i di n-3-yl]urea,
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-[4-(trifluoromethoxy)phenyl]urea,
5 (-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-phenyl urea,
(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-phenoxyphenyl)urea,
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
10 rrolidin-3-yl]-3-(3-fluorophenyl)urea,
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3,4-difluorophenyl)urea,
(-)-1-(5-chl orot hi ophen-2-yl)-3-[(3S’, 4R)-4-(2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,
15 (-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(p-tolyl)urea,
(-)-1-[(3S, 4R) - 1- et hyl - 4- (4- met hoxyphenyl ) - 2- oxopyr r ol
di n-3-yl]-3-(4-fluorophenyl)urea,
(-)-1-(4-fluorophenyl)-3-[(3S’, 4R)-1- (1- hydr oxy- 2- net hyl
20 propan-2-yl)-4-(4-nmet hoxyphenyl)-2-oxopyrrolidin-3-yl]urea,
(%) -trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrolidi n-3-yl]urea,
(+)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyet hyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

25 (-)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
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et hoxyphenyl ) - 2- oxopyrrolidi n-3-yl]urea,
(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }- N net hyl acet am de,
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- net hox
yphenyl ) - 2- oxopyrrolidin-1-yl }propionic acid (isomer A,
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) ur ei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }- N net hyl propi onam de (isonmer A),
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }propionic acid (isomer B)
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- (4- net hox
yphenyl ) - 2- oxopyrrolidin-1-yl}-Nnethyl propi onam de (isoner B)
(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}-N, 2-di net hyl propi onam de,
(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 1- et hy
| - 2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,
(-)-1-[(3S', 4R) - 4- (2-f | uor o- 4- met hoxyphenyl ) - 1- ( 2- hydr ox
yet hyl ) -2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrolidin-3-yl]-3-(4-fl uorophenyl)urea,
(+)-1- (4-fluorophenyl)-3-[ (3R, 4S) - 1- net hoxy- 4- (4- nmet hox
yphenyl ) - 2- oxopyrrolidin-3-yl]urea,
(-)-3,5-difluoro-4-{(3R,4S)-4-[3-(4-fl uorophenyl)ureido
] -5-oxopyrrolidin-3-yl}benzam de,
(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- (met hoxyi mi no) - 4-

(4- met hoxyphenyl ) pyrrolidin-3-yl]urea,
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(-)-1-[(83S, 4R, Z) - 4- (2- f | uor o- 4- met hoxyphenyl ) - 2- ( et hox
yim no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R, 2) - 4- (2, 6-di f1 uor o- 4- met hoxyphenyl ) - 2- (ne
t hoxyi m no) pyrrolidin-3-yl]-3-(4-fl uorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-{(3S, 4R, Z) - 2-[ (2- hydr oxyet hoxy
)i m no] - 4- (4- et hoxyphenyl ) pyrrolidin-3-yl}urea,

(-)-1-{(3S, 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl ) - 2- (ne
t hyl i m no)pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- ( 2- hydr oxyi ni no) -
4- (4- met hoxyphenyl ) pyrrolidin-3-yl]urea,

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-hydroxy-4-net hyl phenyl ) urea,

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluoro-3-hydroxyphenyl)urea,

(-)-1-(4-chl oro-3- hydroxyphenyl )-3-[(3S", 4R)-4-(2, 6-di f|
uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

(-)-1-(4-cyanophenyl)-3-[(3S’, 4R)-4-(6-fl uoro-2, 3-di hydr
obenzof uran-5-yl)-2-oxopyrrolidin-3-yl]urea,

(-)-1-{(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy)i m no] pyrrolidin-3-yl}-3-(p-tolyl)urea, or

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrol i di n-3-yl]-3-phenyl urea.

[ 14] A pharnmaceutical containing, as an active ingredient, the
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conpound according to any one of [1] to[13] or a pharmacol ogically
acceptabl e salt thereof.

[ 15] An FPRL1 agoni st containing, as an active ingredient, the
conmpound accordi ng to any one of [1] to [13] or a pharnmacol ogi cal |y
acceptabl e salt thereof.

[ 16] A nmethod of treatnment or prevention of inflammtory di seases,
chroni c ai rway di seases, cancers, septicem a, allergic synptons,
H Vretrovirusinfection, circul atorydi sorders, neuroi nfl amati on,
nervous di sorders, pains, prion diseases, anyl oi dosis, and i mmune
di sorders, conprising adm ni stering the conpound accordi ng to any
one of [1] to [13] or a pharnacol ogi cally acceptabl e salt thereof.
[17] Use of the conpound according to any one of [1] to [13] or
a pharmacol ogi cally acceptable salt thereof to produce a
pharmaceuti cal for treat nent or preventionof i nfl amrat ory di seases,
chronic airway di seases, cancers, septicem a, allergic synptons,
H Vretrovirusinfection, circul atory di sorders, neuroi nfl amati on,
nervous di sorders, pains, prion diseases, anyl oi dosis, and i mune
di sorders.

[ 18] Apharmaceuti cal conposition contai ni ngthe conpound accordi ng
to any one of [1] to [13] or a pharmacol ogically acceptable salt
t hereof and a pharmaceutically acceptable carrier, used for
prevention or treatnent of inflammatory di seases, chronic airway
di seases, cancers, septicem a, allergic synptons, H V retrovirus
infection, circulatory disorders, neuroinflanmation, nervous

di sorders, pains, priondi seases, anyl oi dosi s, andi mmunedi sor ders.
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Advant ageous Effects of Invention
[ 0016]

The conpound (1) or aphar macol ogi cal | yaccept abl esal t t her eof
exhi bi tedsuperi or agoni st activityin, for exanpl e, atest of cal ci um
i nfluxintoFPRL1-overexpressingcells. Theconpound(l) andsalts
t hereof strongly suppressed |i popol ysacchari de-i nduced
neutrophilicinfiltrationintothelungs of mce. Inaddition, the
conmpound (1) and salts thereof have lowtoxicity and are therefore
safe. Therefore, theconpound(l) accordingtothepresentinvention
or a pharmacol ogically acceptable salt thereof is useful as a
t her apeuti cor prophyl acti cagent for i nfl anmat ory di seases, chronic
ai rway di seases, cancers, septicema, allergic synptons, HV
retrovirus infection, circulatory disorders, neuroinflanmmtion,
nervous di sorders, pains, prion diseases, anyloidosis, immune
di sorders and the |iKke.

[ 0017]

In addition, the conpound (I) according to the present
i nvention or a pharmacol ogi cal | y acceptabl e salt thereof is highly
useful for treatmnment, prevention, or suppressi on of vari ous di sease
states associatedw ththe FPRL1 receptor (such as Behcet’ s di sease,
Sweet di sease, system c |upus erythenmatosus (SLE), Wegener’s
granul omat osi s, virus infection, diabetes, anputations, cancers,
bacterial i nfection, physical external injuries, physical di sorders
i ncl udi ng exposure to radi ati on, vasoconstriction, anaphylactic

reactions, allergic reactions, rhinitis, shocks (endotoxic,
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henorrhagi c, traumatic, splanchnic ischema, and circul atory
shocks), rheumatoid arthritis, gout, psoriasis, benign prostatic
hyper pl asi a, nyocardi al ischem a, nyocardial infarction, brain
i njuries, pul nonary di seases, COPD, COAD, COLD, acute lung i njury,
acuterespiratory di stress syndrone, chronic bronchitis, pul nonary
enphysema, asthma (al |l ergi c ast hma and non-al | ergi c ast hna), cystic
pul nonary fibrosis, nephropathy, renal glonerul ar diseases,
ul cerative colitis, I1BD, Crohn’s di sease, periodontitis, pains,
Al zhei mer’ s di sease, AIDS, uveitic glaucoma, conjunctivitis,
Sjoegren’s syndrone, and rhinitis).
Descri ption of Enbodi nents
[ 0018]

Terns in the present description will be descri bed.
[ 0019]

The t er m* hal ogen at oni as used herei n neans a fl uori ne atom
a chlorine atom a bromne atom or an iodine atom Preferably,
the hal ogen atomis a fluorine atomor a chlorine atom
[ 0020]

The 5-nmenbered aromatic heterocyclic group in the term
“5-nmenbered aromatic heterocyclic group optionally having
substituent(s)” as used herein nmeans a 5-nenbered aronatic
het erocyclic group containing, initsring, 1to 4 atons sel ected
fromsul fur, oxygen, andnitrogenatons. Exanpl es of t he 5-nmenbered
aromati c heterocyclic group may include a furyl group, a thienyl

group, a pyrrolyl group, an azepi nyl group, a pyrazolyl group, an
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i m dazol yl group, anoxazol yl group, ani soxazol yl group, athi azoly
group, ani sot hi azol yl group, al, 2, 3- oxadi azol yl group, atriazoly
group, a tetrazolyl group, a thiadiazolyl group and the |iKke.
[ 0021]

The 6-nmenbered aromatic heterocyclic group in the term
“6- menbered aromatic heterocyclic group optionally having
substituent(s)” as used herein neans a 6-nenbered aromatic
het erocyclic group containing, initsring, 1to 4 nitrogen atons.
Exanpl es of the 6-menbered aromati c het erocyclic group may i ncl ude
apyridyl group, apyridazi nyl group, apyri m di nyl group, apyraziny
group and the |ike.
[ 0022]

The bi cyclic aromati c heterocyclic group having 8 or 9 at ons
in the term“bicyclic aromatic heterocyclic group having 8 or 9
atons and optionally having substituent(s)” as used herei n neans
abicyclicaromatic heterocyclicgrouphaving8or 9atons contai ni ng
1 to 4 atons selected fromsulfur, oxygen, and nitrogen atons.
Exanpl es of the bicyclic aromatic heterocyclic group having 8 or
9 at ons may i ncl ude a benzof uranyl group, an i sobenzof uranyl group,
abenzoxazol yl group, abenzi soxazol yl group, abenzot hi azol yl group
a benzi sot hi azol yl group, abenzi m dazol yl group, abenzot hi ophenyl
group, an indolyl group, an isoindolyl group, an i ndazolyl group,
a thiazol opyridyl group, an oxazol opyrazi nyl group and the |ike.
[ 0023]

The C, to G al koxy group inthe ternms “C, to G al koxy group
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optionally having substituent(s)” and “C; to G al koxy group” as
used herein neans a |inear or branched al koxy group having 1 to
6 carbon atons. Exanples of the C to G al koxy group nay i ncl ude
a met hoxy group, an ethoxy group, a propoxy group, an i SOpropoxy
group, an isobutoxy group, a butoxy group, a sec-butoxy group, a
tert-but oxy group, apentyl oxy group, ahexyl oxy group andthelike.
Pref erred exanpl es may i ncl ude a net hoxy group and an et hoxy group.
[ 0024]

The C to G alkyl group in the terns “C, to G al kyl group
optional |l y havi ng substituent(s)” and “C,to G al kyl group” as used
herein nmeans a | i near or branched al kyl group having 1 to 6 carbon
atons and optional ly having substituent(s). Exanples of the C to
GCs al kyl group may i ncl ude a net hyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group, an isobutyl group, a
sec-butyl group, atert-butyl group, a pentyl group, an i sopentyl
group, a neopentyl group, a 1-nethyl butyl group, a 2-nethyl butyl
group, al, 2-di net hyl propyl group, a hexyl group, an i sohexyl group
and the |ike.

[ 0025]

TheCGtoGCsacyl groupintheterns“CitoGCsacyl groupoptionally
havi ng substituent(s)” and “C,to G acyl group” as used her ei n neans
an acyl groupderivedfromalinear or branched al i phati c carboxylic
acid having 1to 6 carbon atons. Exanpl es of the C, to G; acyl group
may i nclude a fornyl group, an acetyl group, a propanoyl group,

a but anoyl group, a pentanoyl group, a hexanoyl group and t he | i ke.
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[ 0026]

The C to G al kylsulfanyl group in the terns “C, to G
al kyl sul fanyl group optionally having substituent(s)” and “C; to
Gs al kyl sul fanyl group” as used herein nmeans a |inear or branched
al kyl sul fanyl group having 1 to 6 carbon atons or a cyclic
al kyl sul fanyl group having 3 to 6 carbon atons. Exanples of the
G to G al kyl sul fanyl group may include a nethyl sul fanyl group,
anet hyl sul fanyl group, apropyl sul fanyl group, ani sopropyl sul f anyl
group, a butylsul fanyl group, an isobutyl sul fanyl group, a
sec- butyl sul fanyl group, a tert-butylsulfanyl group, a
cycl opropyl sul fanyl group, a cycl obutyl sul fanyl group, a
cycl opentyl sul fanyl group and the |ike.
[ 0027]

The C, to G al kylsulfinyl group in the terms “C, to G
al kyl sul fi nyl group optionally having substituent(s)” and “C; to
GCs al kyl sul finyl group” as used herein neans a |linear or branched
al kyl sul finyl group having 1 to 6 carbon atons or a cyclic
al kyl sul finyl group having 3 to 6 carbon atons. Exanples of the
C to G al kylsulfinyl group may include a methyl sul finyl group,
anet hyl sul fi nyl group, apropyl sul fi nyl group, ani sopropyl sul fi nyl
group, a butylsulfinyl group, an isobutylsulfinyl group, a
sec-butyl sul finyl group, a tert-butylsulfinyl group, a
cycl opropyl sul finyl group, a cyclobutylsulfinyl group, a
cycl opentyl sul finyl group and the |ike.

[ 0028]
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The C to G al kylsulfonyl group in the terns “C, to G
al kyl sul fonyl group optionally having substituent(s)” and “C; to
GCs al kyl sul fonyl group” as used herein neans a |linear or branched
al kyl sul fonyl group having 1 to 6 carbon atons or a cyclic
al kyl sul fonyl group having 3 to 6 carbon atons. Exanples of the
C to G al kyl sul fonyl group may include a methyl sul fonyl group,
anet hyl sul fonyl group, apropyl sul fonyl group, ani sopropyl sul f onyl
group, a butylsul fonyl group, an isobutylsul fonyl group, a
sec-butyl sul fonyl group, a tert-butylsulfonyl group, a
cycl opropyl sul fonyl group, a cycl obutyl sul fonyl group, a
cycl opentyl sul fonyl group and the |ike.

[ 0029]

The heterocyclic group in the term “heterocyclic group
optionally having substituent(s)” as used herein neans a 5- to
7- menber ed het erocyclic group containingl1to 4 atons sel ected from
sul fur, oxygen, and nitrogen atons. Exanples of the heterocyclic
group may include: aromatic heterocyclic groups such as a furyl
group, a thienyl group, a pyrrolyl group, an azepinyl group, a
pyrazol yl group, an imdazolyl group, an oxazolyl group, an
i soxazol yl group, a thiazolyl group, an isothiazolyl group, a
1, 2, 3-oxadi azolyl group, a triazolyl group, a tetrazolyl group,
athi adi azol yl group, apyranyl group, apyridyl group, apyridazinyl
group, a pyrimdinyl group, and a pyrazinyl group; unsaturated
heterocyclic groups such as a pyrrolinyl group, an im dazolinyl

group, a pyrazolinyl group, a dihydropyranyl group, a
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di hydr ot hi opyr anyl group, and adi hydropyri dyl group; and sat ur at ed
het erocycl i c groups such as a nor phol i nyl group, athi onorphol i nyl
group, a pyrrolidinyl group, an imdazolidinyl group, an

i m dazol i nyl group, a pyrazolidinyl group, a pyrazolinyl group,
a pi peridinyl group, apiperazinyl group, atetrahydrofuranyl group
and the |ike.

The above “het erocyclic group” may be annel at ed wi t h anot her
cyclic group. Exanples of the heterocyclic group annelated with
anot her cyclic group may include an isobenzofuranyl group, a
benzoxazol yl group, abenzi soxazol yl group, abenzot hi azol yl group,
a benzi sot hi azol yl group, a chronenyl group, a chromanonyl group,
a xant henyl group, a phenoxathiinyl group, an indolizinyl group,
an i soi ndolizinyl group, an indolyl group, an indazolyl group, a
purinyl group, aqui nolizinyl group, ani soqui nol yl group, aqui noly
group, a phthal azi nyl group, anapht hyridi nyl group, a qui noxal i nyl
group, aqui nazol i nyl group, acarbazolyl group, acarbolinyl group,
an acridinyl group, an isoindolinyl group and the I|ike.

[ 0030]

Theterm“Cst o Cyoheterocycl oal kyl group” as used her ei n means
a nonocyclic, bicyclic, or tricyclicnon-aromatic heterocycl oal ky
group which has a ring structure containing at | east one nitrogen
atomand optional |y containi ng an oxygen atomor a sul fur atomand
i nwhi ch the nunber of carbonatons formngthering(s) of thecyclic
group is 4 to 10. Exanples of the G to Cp heterocycl oal kyl group

may i ncl ude an azeti di nyl group, a pyrrolidinyl group, a piperidyl
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group, a piperazyl group, a norpholyl group and the |ike.
[ 0031]

The Gsto G cycl oal kyl groupintheterns “G;to G; cycl oal kyl
group optionally having substituent(s)” and “C3 to G cycl oal kyl
group” as used herein nmeans a nonocyclic saturated alicyclic
hydr ocar bon group having 3 to 6 carbon atons. Exanples of the G
to G cycl oal kyl group may i ncl ude a cycl opropyl group, a cycl obutyl
group, a cycl opentyl group, a cycl ohexyl group and the I|ike.

[ 0032]

The Gsto G cycl oal koxy groupintheterns “Cst o G cycl oal koxy
group optionally having substituent(s)” and “C; to G cycl oal koxy
group” as used herein neans a cyclic al koxy group having 3 to 6
carbon atonms. Exanpl es of the Gsto G cycl oal koxy group may i ncl ude
a cycl opropyl oxy group, a cycl obutyl oxy group, a cycl opentyl oxy
group, and a cycl ohexyl oxy group.

[ 0033]

The C;to G al kenyl groupintheterns “C, to G al kenyl group
optionally having substituent(s)” and “C, to G; al kenyl group” as
used herei nnmeans al i near or branched unsat ur at ed hydr ocar bon gr oup
having 2 to 6 carbon atons and having at |east one doubl e bond.
Exanpl es of the G to G al kenyl group may include a vinyl group,
a 2-propenyl group, a 1l-propenyl group, a 3-propenyl group, a
1-buten-1-yl group, a 1-buten-2-yl group, a 1-buten-3-yl group,
a 1-buten-4-yl group, a 2-buten-1-yl group, a 2-buten-2-yl group,

al-penten-1-yl group, al-penten-2-yl group, al-penten-3-yl group,
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a2-penten-1-yl group, a2-penten-2-yl group, a2-penten-3-yl group
a 1- hexen-1-yl group, a 1-hexen-2-yl group, a 1-hexen-3-yl group,
a 2-nmethyl -1-propen-1-yl group and the I|iKke.

[ 0034]

The “CG, to G al kynyl group” intheterm“C,to Gs al kynyl group
optionally having substituent(s)” as used herein neans a |inear
or branched unsat ur at ed hydr ocar bon group having 2to 6 car bon at ons
and havi ng at | east onetriplebond. Exanplesof theCto G al kynyl
group may i ncl ude an et hynyl group, a 1-propynyl group, a 2-propynyl
group, a 1-butynyl group, a 2-butynyl group, a 3-butynyl group,
a 3-nethyl -1-propynyl group, a 1-ethynyl-2-propynyl group, a
2-nmet hyl - 3-propynyl group, a 1-pentynyl group, a 1-hexynyl group,
a 1, 3- hexanedi ynyl group, a 1, 5-hexanedi ynyl group and the |ike.
[ 0035]

The C, to G al koxycarbonyl group in the terns “C to G
al koxycar bonyl group optionally having substituent(s)” and “C  to
Cs al koxycar bonyl group” as used herein nmeans a | i near or branched
al koxycar bonyl group having 1 to 6 carbon atons. Exanples of the
C. to G al koxycar bonyl group may i ncl ude a net hoxycar bonyl group,
an et hoxycarbonyl group, a propoxycarbonyl group, an
i sopropoxycar bonyl group, an isobutoxycarbonyl group, a
but oxycar bonyl group, a sec-butoxycarbonyl group, a
tert-but oxycarbonyl group, a pentyl oxycarbonyl group, a
hexyl oxycar bonyl group and the |ike. Preferred exanples thereof

may i ncl ude a met hoxycar bonyl group andat ert-but oxycarbonyl group.
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[ 0036]

The term*“hal o-C to G al koxy group” as used herein neans
a C to G al koxy group substituted with 1 to 5 hal ogen atons of
the sane type or different types. Exanples of the halo-C to Gs
al koxy group may i nclude a fl uoronet hoxy group, a difl uoronethoxy
group, a trifluoromethoxy group, a 2-fluoroethoxy group, a
2-chl oroet hoxy group, a 2,2-difluoroethoxy group, a
1, 1-di fl uor oet hoxy group, a 1,2-difluoroethoxy group, a
2,2,2-trifluoroethoxygroup, al,l, 2,2, 2-pentafl uoroethoxy group,
a 2,2,2-trichloroethoxy group, a 3-fluoropropoxy group, a
2-fl uoropropoxy group, a 1-fluoropropoxy group, a
3, 3-di fl uor opropoxy group, a 2,2-difluoropropoxy group, a
1, 1-di fl uor opropoxy group, a 4-fluorobutoxy group, a
5-fl uoropent oxy group, a 6-fluorohexyl oxy group and the |ike.
[ 0037]

The term*“hydroxy C to G al kyl group” as used herei n neans
a C to G alkyl group substituted with a hydroxy group. Exanples
of the hydroxy C to GC; al kyl group may include a 2-hydroxyet hyl
group, a 1-hydroxyethyl group, a 3-hydroxypropyl group, a
2- hydr oxypropyl group, a 1-hydroxypropyl group, a 4-hydroxybutyl
group, a 3-hydroxybutyl group, a 2-hydroxybutyl group, a
1- hydr oxybutyl group, a 5-hydroxypentyl group, a 6-hydroxyhexyl
group and the |ike.
[ 0038]

Exanpl es of the “C; to G al kyl enedi oxy group” as used herein
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may i ncl ude a net hyl enedi oxy group (- O CH,- O ) and an et hyl enedi oxy
group (-0 CHCH-0O).
[ 0039]

Theterm“C,t 0 Gsal kyl ene group” as used her ei nnreans adi val ent
| i near or branched sat urat ed hydr ocar bon chai n having 2 to 6 car bon
atons. Exanpl es of the G to G al kyl ene group may i ncl ude - (CH,) »-,
-(CH)5-, -CH(CHg) CHp-, - CHCH(CHs) -, -(CH) s, - CH(CHs) - (CHp) 2-,
-(CHp) 2- CH(CHg) -, - CH( CHCHg) - CHp-, - C( CHe) 2CHp-, - CHp- C(CH) 2-,
-CH(CHs) - CH(CHs) -, - (CHy) 5, - CH(CHg) - (CHy) 3-, - C(CHe) 2CHCHy-
-(CHy) 6-, -C(CHg) 2- (CHy) 3- andthe like. Preferredexanplesthereof
may i nclude -(CH),- and -(CH) 3-.

[ 0040]

Theterm“Cst o Gsal kyl ene group” as used her ei nnreans adi val ent
| i near or branched sat urat ed hydr ocar bon chai n having 3to 5 car bon
atons. Exanpl es of the Gto Gs al kyl ene group may i ncl ude - (CH,) 3-,
-CH(CHg) CH,-, - CHCH(CHg) -, - (CHp) 4, - CH(CHs) - (CHy) 2-,

- (CH) 2- CH(CHg) -, - CH(CHCH) - G-, - C( CH) 2CHp-, - CHp- C( CHg) -,
-CH(CH) - CH(CHs) -, - (CH)s-, - CH(CHg) - (CHp) -, - O CHg) 2CHCH-  and
the |ike.

[ 0041]

The term “aryl oxy group” as used herein neans an aromatic
hydr ocar bon al koxy group having 6 to 14 carbon atons. Exanpl es of
t he aryl oxy group may i ncl ude a phenyl oxy gr oup, ani ndenyl oxy gr oup,
a napht hyl oxy group, a phenant hrenyl oxy group, an ant hracenyl oxy

group and the |ike.
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[ 0042]

The term*“carboxy C to G al kyl group” as used herei n neans
aCtoG alkyl group substitutedwi th a carboxylic acid. Exanples
of the carboxy Gt o Gs al kyl group may i ncl ude a car boxynet hyl group,
a 2- car boxyet hyl group, a 2-carboxypropyl group, a 3-car boxypropyl
group, a 4-carboxybutyl group, a 5-carboxypentyl group, a
6- car boxyhexyl group and the IliKke.

[ 0043]

The t erm*“car bamoyl C,to Gs al kyl group” as used herei n neans
aCtoG alkyl group substituted with a carbanmoyl group. Exanples
of the carbanmoyl C, to G al kyl group may i ncl ude a car banoyl net hyl
group, a 2-carbanoyl ethyl group, a 2-carbanoyl propyl group, a
3- car banoyl propyl group, a 4-carbanoyl butyl group, a
5- car banoyl pentyl group, a 6-carbanoyl hexyl group and the |ike.
[ 0044]

The term“nono C, to G al kyl carbanoyl C to G al kyl group”
asused hereinnmeansaCtoGal kyl groupsubstitutedw thacarbanoyl
group i n whi ch one hydrogen atomin the am no group i s substituted
withaCGtoGsal kyl group. Exanpl esof thenonoCitoGal kyl car banoyl
C. to G al kyl group may i ncl ude an N-net hyl car banoyl net hyl group,
an N-et hyl car banmoyl net hyl group, a 2- (N nethyl car banoyl ) et hyl
group, a 2-(N-ethyl carbanoyl)ethyl group, a
2- (N- propyl car banoyl ) et hyl group, a 3-(N-nethyl car bbanoyl ) pr opyl
group, a 4-(N-ethyl carbanoyl)butyl group, a

5- (N- et hyl car banoyl ) pentyl group, a 6-(N- propyl car banoyl ) hexyl

41



10

15

20

25

group and the |ike.
[ 0045]

The term“di -C to G al kyl carbanmoyl C, to Gs al kyl group” as
used herein neans a G, to G al kyl group substitutedw th a carbanoyl
group i n whi ch two hydrogen atons i nthe am no group are substituted
withC toGsal kyl groups. Exanpl esof thedi-C to G al kyl carbanoyl
CGtoGsal kyl groupmay i ncl udeanN, N-di net hyl car banoyl net hyl group
an N-et hyl - N- et hyl car banmoyl et hyl group, a
2- (N, N-di et hyl car banmoyl ) et hyl group, a
2- (N-et hyl - N- et hyl car banoyl ) et hyl group, a
2- (N- net hyl - N- pr opyl car banoyl ) et hyl group, a
3- (N, N-di net hyl car banoyl ) propyl group, a
4- (N, N- di et hyl car banoyl ) butyl group, a
5- (N-et hyl - N- propyl car banoyl ) pentyl group, a
6- (N, N-di propyl car banoyl ) hexyl group and the I|ike.

[ 0046]

The term*“C; to G al kyl ami no group” as used herei n neans an
am no group i n which one or two hydrogen atons in the am no group
are substituted with |inear or branched al kyl groups having 1 to
6 carbon atons. Exanpl es of the G to Gs al kyl am no group nay i ncl ude
a net hyl am no group, an et hyl am no group, a propylam no group, an
i sopropyl am no group, a butyl am no group, an i sobutyl am no group,
asec-butyl am nogroup, atert-butyl am nogroup, apentyl am nogroup,
an i sopentylam no group, a neopentyl am no group, a

1- net hyl butyl ami no group, a 2-nethyl butylam no group, a
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1, 2-di net hyl propyl am no gr oup, a hexyl am no gr oup, ani sohexyl am no
group, a dinethylam no group, a diethylam no group, an

N- et hyl - N-met hyl am no group, an N-ethyl-Npropylam no group and
the |ike.

[ 0047]

The term*“C, to G acyl ami no group” as used herein means an
am no group substituted with G to G acyl. Exanples of the G to
Cs acyl am no group may i nclude a fornyl am no group, an acetyl am no
group, a propanoylam no group, a butanoylam no group, a
pent anoyl am no group, a hexanoyl am no group and the |ike.

[ 0048]

The term*“C; to G; al kyl group” as used herein neans a | i near
or branched al kyl group having 1 to 3 carbon atons. Exanples of
the C, to G al kyl group may i ncl ude a net hyl group, an et hyl group,
a propyl group, and an isopropyl group.

[ 0049]

The term”“C; t o G al koxy group” as used herein neans a | i near
or branched al koxy group having 1 to 3 carbon atons. Exanpl es of
the C, to G al koxy group may include a nmethoxy group, an ethoxy
group, a propoxy group, and an isopropoxy group.

[ 0050]

The term*“hydroxy C to C, al kyl group” as used herei n neans
a linear or branched al kyl group having 1 to 4 carbon atons and
substituted with a hydroxy group. Exanples of the hydroxy C to

Cs al kyl group may i ncl ude a 2- hydr oxyet hyl group, a 1-hydroxyet hyl
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group, a 3-hydroxypropyl group, a 2-hydroxypropyl group, a

1- hydr oxypropyl group, a 4-hydroxybutyl group, a 3-hydroxybutyl
group and the |ike.

[ 0051]

The term*“carboxy C to GC; al kyl group” as used herei n neans
aC to G al kyl group substitutedwith acarboxylic acid. Exanples
of the carboxy C,to G al kyl group may i ncl ude a car boxynet hyl group,
a 2- car boxyet hyl group, a 2-carboxypropyl group, a 3-car boxypropyl
group and the |ike.

[ 0052]

The term“car banmoyl C to GC; al kyl group” as used herei n neans
aCtoGal kyl group substituted with a carbanmoyl group. Exanples
of the carbanoyl C; to G; al kyl group may i ncl ude a car banoyl net hyl
group, a 2-carbanoyl et hyl group, a 2-carbanoyl propyl group, a
3- car banoyl propyl group and the |ike.

[ 0053]

The term“nono C, to G al kyl carbanoyl C to G; al kyl group”
asusedhereinnmeansaCtoGal kyl groupsubstitutedw thacarbanoy
group i n whi ch one hydrogen atomin the am no group i s substituted
withaCGtoGCal kyl group. Exanpl esof thenonoCito G al kyl car banoyl
C. to G al kyl group may i ncl ude an N-net hyl car banoyl net hyl group
an N-et hyl car banoyl net hyl group, a 2-(N net hyl car banoyl ) et hyl
group, a 2-(N-ethyl carbanoyl)ethyl group, a
3- (N-net hyl car banoyl ) propyl group and the I|ike.

[ 0054]
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The term“di-C to G, al kyl carbanmoyl C, to G; al kyl group” as
used hereinnmeans a C; to G al kyl group substituted w th a carbanoyl
group i n whi ch two hydrogen atons i nthe am no group are substituted
withCtoGC al kyl groups. Exanpl esof thedi-C toG al kyl carbanoyl
CitoGsal kyl groupmayi ncl udeanN, N-di net hyl car banoyl net hyl group
an N-et hyl - N- et hyl car banoyl nmet hyl group, a
2- (N, N-di met hyl car banoyl ) et hyl group, a
2- (N-et hyl - N- et hyl car banmoyl ) et hyl group, a
3- (N, N-di met hyl car banoyl ) propyl group, a
3- (N, N-di et hyl car banoyl ) propyl group and the |ike.

[ 0055]

Exanpl es of an “aromati ¢ hydrocarbon cyclic group” as used
herei n may i ncl ude a phenyl group, an i ndenyl group, a 1-naphthyl
group, a 2-naphthyl group, an azul enyl group, a heptal enyl group,
a bi phenyl group, an indacenyl group, an acenaphthyl group, a
fluorenyl group, a phenal enyl group, a phenanthrenyl group, an
ant hracenyl group, a benzocycl ooctenyl group and the |ike.

[ 0056]

The term“aromatic heterocyclic group” as used herei n nmeans
an aromatic cyclic structure containing anitrogen atom an oxygen
atom or asul fur atom Exanpl es of the aromati c heterocyclic group
may i nclude a furyl group, a thienyl group, a pyrrolyl group, an
azepi nyl group, a pyrazolyl group, ani m dazol yl group, an oxazol yl
group, ani soxazol yl group, athi azol yl group, ani sot hi azol yl group,

a l, 2, 3-oxadi azol yl group, atriazolyl group, atetrazolyl group,
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athi adi azol yl group, apyranyl group, apyridyl group, apyridazinyl
group, a pyrimdinyl group, a pyrazinyl group and the |like. The
above “heterocyclic group” may be annel ated with another cyclic
group. Exanples of such a heterocyclic group may include an
i sobenzof uranyl group, abenzoxazol yl group, abenzi soxazol yl group
abenzot hi azol yl group, abenzi sot hi azol yl group, achronenyl group
a chromanonyl group, a xanthenyl group, a phenoxathiinyl group,
an indolizinyl group, an isoindolizinyl group, an indolyl group,
an indazolyl group, a purinyl group, a quinolizinyl group, an
i soqui nolyl group, a quinolyl group, a phthalazinyl group, a
napht hyri di nyl group, a qui noxalinyl group, a quinazolinyl group,
a carbazolyl group, a carbolinyl group, an acridinyl group, an
i soi ndol i nyl group and the |ike.
[ 0057]

The term*“halo-C to G al kyl group” as used herein neans a
C to G al kyl group substituted with 1 to 5 hal ogen atons of the
sane type or different types. Exanples of the halo-C, to G al kyl
group may include a fluoronethyl group, a difluoronethyl group
a trifluoromethyl group, a 2-fluoroethyl group, a 2-chloroethyl
group, a 2,2-difluoroethyl group, a 1,1-difluoroethyl group, a
1, 2-di fluoroet hyl group, a 2,2,2-trifluoroethyl group, a
1,1,2,2,2-pentafl uoroethyl group, a 2,2,2-trichloroethyl group,
a 3-fluoropropyl group, a 2-fluoropropyl group, a 1-fl uoropropyl
group, a 3, 3-difluoropropyl group, a 2,2-difluoropropyl group, a

1, 1-di fl uoropropyl group, a 4-fluorobutyl group, a 5-fl uoropentyl
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group, a 6-fluorohexyl group and the |ike.
[ 0058]

No particular limtationis inposedonthe groups acceptable
as the “substituent(s)” in the “phenyl group optionally having
substituent(s),” the “5-nmenbered aronmatic heterocyclic group
optionally having substituent(s),” the “6-nenbered aromatic
het erocyclicgroupoptionallyhavingsubstituent(s),” the“bicyclic
aromati c heterocyclicgrouphaving8or 9at ons andopti onal | y havi ng
substituent(s),” and the “heterocyclic group optionally having
substituent(s),” solong as the substituent(s) are generally known
substituent(s). Exanples of these substituent(s) may incl ude
hal ogen atons, an am no group, a hydroxy group, a cyano group, a
nitrogroup, acarboxygroup, CtoGsal koxycar bonyl groups, afornyl
group, G to G acyl groups, C to Gs al kyl groups, G to G al kyl am no
groups, C  to G al koxy groups, C to G al kylthio groups, G to G
cycl oal kyl groups, 4- to 10-nenbered heterocycl oal kyl groups,
aromat i ¢ hydr ocar boncycl i c groups opti onal | y havi ng a hal ogen at om
aromati c heterocyclic groups, C to G al kyl carbonyl am no gr oups,
C; to G; cycl oal kyl car bonyl ami no groups, 4- to 10-nenbered
het er ocycl oal kyl car bonyl am no groups, aronmati c hydrocarbon cyclic
car bonyl am no groups, aromati c heterocyclic carbonyl am no groups
and the |ike.

[ 0059]
No particular limtationis inposedonthe groups acceptable

as the “substituent(s)” inthe “C, to G al koxy group optionally
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havi ng substituent(s),” the “C, to G al kyl group optional | y havi ng
substituent(s),” the “C, to G acyl group optionally having
substituent(s),” the“C to Gsal kyl sul fanyl group opti onal I y havi ng

substituent(s),” the“C to Gsal kyl sul finyl group optionally having

substituent(s),” the“C to Gsal kyl sul fonyl group optional |y havi ng

substituent(s),” the “C; to G cycl oal kyl group optionally having
substituent(s),” the “G to G cycl oal koxy group optionally havi ng
substituent(s),” the “C to G al kenyl group optionally having

substituent(s),” the“CtoGsal koxycarbonyl groupoptional | y havi ng
substituent(s),” the “aromatic heterocyclic C to GC; al kyl group
optionally having substituent(s),” and the “phenyl C to G al kyl
group optionally having substituent(s),” so long as the
substituent(s) are generally known substituent(s). Exanples of
t hese substituent(s) may include hal ogen atons, an am no group,
a hydroxy group, a cyano group, a nitro group, a carboxy group,
C to G al koxycar bonyl groups, afornyl group, C to G acyl groups,
CtoGsal kyl groups, CitoGsal kyl am no groups, di -G to G al kyl am no
groups, C to G al koxy groups, C to G al kylthio groups, G to G
cycl oal kyl groups, 4- to 10-nenbered heterocycl oal kyl groups,
aromat i ¢ hydrocar boncyclicgroups optional | y havi ngahal ogenat om
aromati ¢ heterocyclic groups, C to Gs al kyl carbonyl am no gr oups,
G to G cycl oal kyl carbonyl am no groups, 4- to 10-nenbered

het er ocycl oal kyl car bonyl am no groups, aronmati c hydrocar bon cyclic

car bonyl am no groups, aromati c heterocyclic carbonyl am no groups

and the |ike.
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[ 0060]

Her ei nafter, the present enbodi nent wi || be descri bedinnore
detail .

[ 0061]

Inthefoll owi ng, descriptionsof thedefinitionsof functional
groups included in general formulas nay be onmtted, and the
definitions already described may be quoted instead. The
definitions quoted refer to definitions in the description of the
fol |l ow ng enbodi nment .

As for the definitions of functional groups included inthe
general fornulas, the definition of a synbol is conmon to general
formul as containing this synbol, unless otherw se nentioned.

[ 0062]

The present enbodi nent rel ates to a urea conpound r epresent ed
by the follow ng general formula (I) or a pharnacol ogically
acceptabl e salt thereof.

[ 0063]

[ Chem cal Fornula 11]

NHX
Ar'l- 'HITT-HN\\ A
L N-R (1)
27 (.

[ 0064]

Inthe formula (1), Arlis a phenyl group optionally having
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substituent(s), a5-nmenberedaromati c heterocyclicgroupoptionally
havi ng substituent(s), a 6-nenbered aronmatic heterocyclic group
optionally having substituent(s), or a bicyclic aromatic

het erocyclic group having 8 or 9 atons and optionally having
substituent (s);

Ar?is aphenyl groupoptionallyhavingsubstituent(s) (except
for a phenyl group substituted only with hal ogen aton(s)), a
5-nmenbered aromatic heterocyclic group optionally having
substituent(s), a6-nmenberedaromati c heterocyclicgroupoptionally
havi ng substituent(s), or a bicyclic aromatic heterocyclic group
having 8 or 9 atons and optionally having substituent(s);

Xisagroupsel ectedfromthegroupconsistingof thefoll ow ng
a), b), and c),

a) an oxygen atomor a sul fur atom

b) NR!, and

c) NOR', wherein,
when Xis b) or ¢), Ris a hydrogen atomor a C, to Gs al kyl group
optionally having substituent(s);

R' i s a hydrogen at om a hydroxy group, a C to Gs al koxy gr oup
optional | y havi ngsubstituent(s), or aCtoGCsal kyl groupoptionally
havi ng substituent(s);

R® and R® are each independently a hydrogen atomor a C, to
Cs al kyl group optional | y havi ng substituent(s) or RZ and R*t oget her
forma G to G al kyl ene group; and

Each car bonat ommarkedwi t hanasteri ski sanasynmetri c car bon

50



10

15

at om

The term®i ndependent | y” neans t hat at | east two substituents
present may be the sane or different.
[ 0065]

In the conpound (1) of the present enbodi nent or a
phar macol ogi cal | y accept abl e salt thereof, preferred substituents
are as follows.

[ 0066]

Preferably, Arlis agroup sel ected fromthe group consi sting
of the follow ng B1), B2), B3), B4), B5), B6), B7), B8), B9), B1l0),
B11l), and B12).

[ 0067]

[ Chem cal Fornula 12]

B1) B2)
R13 1
SIS iA ®
R12ZN\F R12Z W11 Rmi\
B6) B7) B8) B9)
W12 Wi3 12 12
R1\ \ /13 R12—</ R12—<\ R14 /
/ W W12 W13 \ W13
— R15
B10) B11) B12)
R12 |
—<\N’N W12
[ 0068]

More preferably, Arl is a group selected fromthe group
consisting of the following Bl), B2), B6a), B9a), and B9b).

[ 0069]
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[ Chem cal Formula 13]

B6a) B9a) B9b)

\\ W10 W12 W‘l
@ IF e e yY\
R12 W11 / \

[ 0070]

R'?2 is a hydrogen atom a hal ogen atom a hydroxy group, a
cyanogroup, aC to G al kyl group optional ly havi ng substituent(s),
a G to G al koxy group optionally having substituent(s), a G to
GCs cycl oal kyl group optionally having substituent(s), a G to G
cycl oal koxy group optionally havi ng substituent(s), a C to G acyl
group optionally having substituent(s), a C, to G al kenyl group
optional | y havi ng substituent(s), aGto G al kynyl groupoptionally
havi ng substituent(s), a C, to G al koxycarbonyl group, a G to G
al kyl sul fanyl group optionally having substituent(s), a C to G
al kyl sul fi nyl group optionally having substituent(s), a C to Gs
al kyl sul fonyl group optionally having substituent(s), -CONRRY,
-NR°R"1, an aryl oxy group, or a heterocyclic groupoptionally having
substituent(s). Wien R? is -CONR'°R! or -NRR, R is a hydrogen
atom a G to G al kyl group optionally having substituent(s), a
C to G acyl group optionally having substituent(s), or a G to
Cs al kyl sul fonyl group optionally having substituent(s) and R is
a hydrogen atomor a C to G al kyl group optionally having
substituent(s), or R and R may together forma GC; to Cyp
het er ocycl oal kyl group.

R may be a hydrogen atom a hal ogen atom a hydroxy group,

a cyano group, or a G to GC; al kyl group.
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Wien Artis B1), each of R and R®i s any of t he above descri bed
functional groups, or R? and R"® may t oget her forma C;to Gs al kyl ene
group or a C to G al kyl enedi oxy group.

R and R are each i ndependent|y a hydrogen atom a hal ogen
atom a cyano group, a G to G al kyl group, or a C to G al koxy
gr oup.

ne of W° and W! is a nitrogen atom and the other thereof
is CHor a nitrogen atom

W? is an oxygen atom a sulfur atom or N-R*®. Wien W? is
N-R®, R is a hydrogen atomor a C, to G al kyl group.

W3 is CH or a nitrogen atom
[0071]

Preferably, one of W° and W! is N, and the other thereof is

W? i s preferably an oxygen atomor a sul fur atom W?is nore
preferably a sul fur atom

W3 is preferably CH.

[0072]

Preferably, R is a hydrogen atom a hal ogen atom a cyano
group, a G to G; al kyl group optionally having substituent(s), or
a C, to G al koxy group optionally having substituent(s). R2?is
nmore preferably a hydrogen atom a fluorine atom a chlorine atom
a cyano group, a C to G; alkyl group, or a G to GC; al koxy group
and is particularly nore preferably a hydrogen atom a fluorine

atom a chlorine atom a cyano group, or a G to GC; al kyl group.
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[ 0073]

Preferably, R¥is ahydrogen atom a hydroxy group, a hal ogen
atom or a C, to G al kyl group. R¥ is nore preferably a hydrogen
atom a fluorine atom or a chlorine atom
[ 0074]

Preferably, R“is ahydrogenatom afluorineatom achlorine
atom a C to G al kyl group, a nethoxy group, or an ethoxy group.
[ 0075]

R®i s preferablyahydrogenatom afl uorineatom or achlorine
atom and particularly preferably a hydrogen atom
[ 0076]

Preferably, Ar?is agroup sel ected fromthe group consi sting
of the followi ng Al), A2), A3), A4), A5), A6), A7), A8), A9), and
A10) .

[0077]

[ Chem cal Fornula 14]

A2) A3) Ad) A5)
w! 3
X W wA W3
OA IS v S Y 50
, N | Ry,
R6 R6 W2 R7 VV4 R7 W3 R7 R7/ N
AB) A7) ” A8) » A9) A10) e
WA ( W\ ( X R%N X f\\\
</ | \ gml/ Wsn | P )\// V\Ilg ~
W2 R7 Wwe ’\p7 "W’ ’\D7 0o /\R7 \//\R7

[ 0078]
Ar? is nore preferably a group selected fromthe group
consisting of the following Al), A2a), A3), and A7a).

[ 0079]
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[ Chem cal Formula 15]

A1) 8 A2a) A3) A7a)
R
A N\ w3 X
I L, ! Un T
Re Y RO W2 R WA WG,

[ 0080]

W is a nitrogen atomor CH optionally substituted with a
hydrogen atom w th a hal ogen atom or with a C to Gs al kyl group
optionally having substituent(s). W is CH or a nitrogen atom

Wi s anoxygenat om asul fur at om or NHopti onal | y substituted
wth a G to G al kyl group.

W is CH or a nitrogen atom

W is CH,, an oxygen atom or a sul fur atom

W is C=O CH,, CF,, CHOH, NH optionally substituted with a
C to G al kyl group, SO SO, an oxygen atom or a sulfur atom

W is NH optionally substituted with a C, to G al kyl group
or C=0

W is ccOwhen W is NHoptionally substituted with a C to
Cs al kyl group andis NHoptionally substitutedwitha C, to G al kyl
group when W is C=Q

W is a nitrogen atomor N=O

R°i s a hydrogen at om a hal ogen at om a hydr oxy group, a cyano
group, a C, to G al kyl group optionally having substituent(s), a
C, to Gs; al koxy group optionally having substituent(s), a G to Gs
acyl groupoptional | y havi ngsubstituent(s), aC toGsal kyl sul fanyl
group optionally having substituent(s), a C to Gs al kyl sul fi nyl

group optionally having substituent(s), a C to G al kyl sul fonyl
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group optionally having substituent(s), a heterocyclic group
optional |y having substituent(s), -CONR'RY, or -NRURY. When R
is -CONRR!Y or -NRR!Y, R is a hydrogen atom a C, to Gs al kyl
group optionally having substituent(s), a C to Cs acyl group
optional Iy havi ng substituent(s), or a C; to G al kyl sul fonyl group
optionally having substituent(s) and R is a hydrogen atomor a
C. to Gs al kyl group optionally having substituent(s), or R and
R'' may together forma C; to Cy heterocycl oal kyl group.

R’ is a hydrogen atom a hal ogen atom a C; to G al kyl group
optional | yhavi ngsubstituent(s), oraCtoGCsal koxygroupoptionally
havi ng substituent(s).

R’ is a hydrogen atom a hal ogen atom or a C, to Cs; al kyl group
optionally having substituent(s).

R’ is a hydrogen atomor a C to G al kyl group.

mis 0 or 1.

nis 0 or 1.

Wien Ar? is Al), conbinations of the substituents R, R and
R’ exclude a conbination of a hydrogen atom and a hal ogen atom
[ 0081]

Preferably, Wis CHor N W is nore preferably N

Preferably, W is CHor N W is nore preferably CH.

Preferably, Wis an oxygen atomor a sul fur atom W is nore
preferably a sul fur atom

Preferably, W is CH, or QO

Preferably, W is C=0 CH,, CF,, CHOH, or an oxygen atom W

56



10

15

20

25

isnorepreferably CO CH,, CHOH, or an oxygen atomand particul arly
preferably an oxygen atom

Preferably, W is a nitrogen atom

Preferably, mis O.

[ 0082]

Preferably, R° is a hydrogen atom a hal ogen atom a cyano
group, a C to G al kyl group optionally having substituent(s), a
C. to G al koxy group optionally having substituent(s), a halo-C
to G al koxy group, a C to C; acyl group optionally having
substituent(s), a G to G al kyl sul fanyl group optionally having
substituent(s), a G to G al kyl sulfinyl group optionally having
substituent(s), -CONRPRY or -NRUR!M,

Preferably, when RRis - CONRIR" or -NR'°R!, R s a hydrogen
atom a C to G alkyl group, or a C, to Cs acyl group and R is
a hydrogen atomor a C; to Gs al kyl group, or R and R nay t oget her
forma pyrrolidinyl group, apiperidinyl group, apiperazinyl group,
or a norpholinyl group.

R is nore preferably a hydrogen atom a fluorine atom a
chlorine atom a cyano group, a C to G al koxy group, a halo-C
to G al koxy group, a C, to G al kyl group, a G to G al kyl sul fanyl
group, or aCtoGsal kyl sul finyl groupandi sparticularlypreferably
a cyano group, an ethyl group, or a C to G al koxy group.

[ 0083]
Preferably, R is a hydrogen atom a halogen atom a C, to

GCs al kyl group optional |y havi ng substituent(s), or a C, to G al koxy
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group optionally having substituent(s). R’ is nore preferably a
hydrogen atom a halogen atom or a G to C; alkyl group and is
particularly preferably a hydrogen atom a fluorine atom or a
chl orine atom

[ 0084]

Preferably, R¥ is a hydrogen atom a hal ogen atom or a C
to Cs al kyl group optionally having substituent(s). Rl is nore
pref erably a hydrogen atom a hal ogen atom or a C; to Gs al kyl group
and is particularly preferably a hydrogen atom a fluorine atom
a chlorine atom or a G to G al kyl group.

[ 0085]

Preferably, RPis ahydrogen atom a nmethyl group, or an et hyl
gr oup.
[ 0086]

Preferably, Xis an oxygenatom NOH, N (C to G;al kyl group),
NGO (C to G al kyl group), or NNO (hydroxy C to C; al kyl group).
Xis nore preferably an oxygen atom NWe, NOWe, NCH, or NOCH,CH,OH
and is particularly preferably an oxygen atom
[ 0087]

Preferably, R' is a hydrogen atom a hydroxy group, a C to
Gs al kyl group, a C, to G al koxy group, a halo-C; to G al kyl group,
a hydroxy C to G al kyl group, a carboxy C to G al kyl group, a
carbanmoyl C; to G al kyl group, a nonoal kyl carbamyl C to G al kyl
group, or a dial kylcarbanmoyl C, to GCs alkyl group. R!'is nore

pref erably a hydrogen atom a hydroxy group, a C, to Gz al kyl group,
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a C to G al koxy group, or a hydroxy C to C, al kyl group and is
particularly preferably a hydrogen atom a nethyl group, an et hyl
group, or a hydroxyethyl group.
[ 0088]

Preferably, R®is a hydrogen atomor a C, to C; al kyl group.
R is nore preferably a hydrogen atomor a nethyl group and is
particularly preferably a hydrogen atom
[ 0089]

Preferably, R®is a hydrogen atomor a C, to C; al kyl group.
R® is nmore preferably a hydrogen atomor a nethyl group and is
particularly preferably a hydrogen atom
[ 0090]

Pref erred exanpl es of the conpound of t he present enbodi nent
may i nclude the foll ow ng conmpounds:

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(-)-1-(4-chl orophenyl)-3-[(3S’, 4R) - 4- ( 4- met hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(-)-1-(3, 4-di fl uorophenyl )-3-[(3S, 4R) - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-3-yl]urea;

(-)-1-(2, 4-di fl uor ophenyl )-3-[(3S, 4R) - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-3-yl]urea;

(-)-1-(4-cyanophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 2-
oxopyrrolidin-3-yl]urea;

(-)-1-(4-chl orophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 1
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- met hyl - 2- oxopyrrolidin-3-yl]urea;

1- (4-f1 uor ophenyl )-3-[(3S', 4R) - 4- (4- et hoxyphenyl ) - 1- net
hyl - 2- oxopyrrol i di n-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (3-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (2-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(4-fluorophenyl)urea;

1-[(3S', 4R) - 4- ( 2- chl or o- 4- net hoxyphenyl ) - 2- oxopyrrol i din
-3-yl]-3-(4-fl uorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxy- 2- net hyl
phenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R)-4- (2, 5-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R) - 4- (3, 5-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-[(3S', 4R) - 4- (2, 3-di hydr obenzof ur an-5-yl ) - 2- oxopyrr
olidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S, 4R) - 4- (6-fl uoro- 2, 3-di hydr obenzof uran-5-yl ) -
2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-[(3S,4R)-4-(7-
fl uorochroman-6-yl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)ur
ea;

(-)-1-[(3S', 4R) - 4- (3-f | uor o- 5- net hoxypyri di n- 2-yl ) - 2- oxo
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pyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- ( 5- met hoxyt hi ophen-
2-yl)-2-oxopyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hyl t hi ophenyl
) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-nethyl sul fonyl phenyl ) urea;

(-)-1-(4-chlorophenyl)-3-[(3S’, 4R)-4- (2, 6-di fl uor o- 4- net
hoxyphenyl ) - 2- oxopyrrol i di n-3-yl]urea,;

(-)-1-(4-cyanophenyl)-3-[(3S,4R)-4-(2,6-difluoro-4-meth
oxyphenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-nethoxyphenyl)urea;

(-)-1-(benzo[d][1, 3] di oxol e-5-yl)-3-[(3R*,4R*)-4-(2,6-di f
| uor o- 4- met hoxyphenyl ) - 2- oxopyrrolidin-3-yl]urea,;

(-)-1-(5-chlorothiazol -2-yl)-3-[(3S',4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl Jurea;

(-)-1-[(3S, 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(pyrimdin-4-yl)urea,

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(pyridin-2-yl)urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(pyridin-3-yl)urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy

rrolidin-3-yl]-3-(pyrimdin-5-yl)urea,
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(-)-1-(6-chloropyridin-3-yl)-3-[(3S',4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl Jurea;

(-)-1-(5-chloropyridin-2-yl)-3-[(3S',4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] ur ea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(pyrazin-2-yl)urea;

(-)-1-(benzo[d] thiazol -2-yl)-3-[(3S',4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] ur ea;

(-)-1-(benzo[ b] t hi ophen-2-yl)-3-[(3S’, 4R)-4-(2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-(benzo[d] oxazol -2-yl)-3-[(3S’, 4R)-4-(2, 6-di fl uoro-
4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(5- nethylisoxazol - 3-yl)urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(2-fluorophenyl)urea,;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(5-nmethylthi ophen-2-yl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 55) - 4- (4- net hoxyphenyl
) - 5- net hyl - 2- oxopyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 5R) - 4- (4- net hoxyphenyl
) - 5- et hyl - 2- oxopyrrolidin-3-yl]urea;

1-[(3S', 4R) - 4- (4-et hyl - 2, 6-di f | uor ophenyl ) - 2- oxopyrrolid
in-3-yl]-3-(4-fluorophenyl)urea;

(+) - 1- (4- chl or ophenyl ) - 3-[ (3R, 4S) - 2- oxo- 4- phenyl pyrrol i
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di n-3-ylJurea;

(+) - 1- (4-chl orophenyl ) -3-[ (3R, 4S) - 4- ( 4- met hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(+) - 1- (4-chl or ophenyl ) - 3-[ (3R, 4S) - 4- ( 3- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(+) - 1- (4-chl orophenyl ) - 3-[ (3R, 4S') - 4- ( 2- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(+)-1-[ (3R, 4S") - 4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(+)-1- (4-chl orophenyl ) -3-[ (3R, 4S) - 4- (4- net hoxyphenyl ) - 1
- met hyl - 2- oxopyrrolidin-3-yl]urea;

(+)-1-(4-fluorophenyl)-3-[(3R, 4S’, 55) - 4- ( 4- net hoxypheny
) - 5- net hyl - 2- oxopyrrolidin-3-yl]urea;

(+)-1- (4-fluorophenyl)-3-[ (3R, 4S’, 5R) - 4- (4- met hoxypheny
) - 5- net hyl - 2- oxopyrrolidin-3-yl]urea;

(+)-1-(4-fluorophenyl)-3-[(3R, 4S) - 4- ( 5- met hoxyt hi ophen-
2-yl)-2-oxopyrrolidin-3-yl]urea;

(+)-1-{ (3R, 4S") - 4-[ 4- (di f| uor orret hoxy) phenyl ] - 2- oxopyrr o
[idin-3-yl}-3-(4-fluorophenyl)urea;

(%) -trans-1-(4-chl orophenyl) - 3-[ 4- (4- et hoxyphenyl ) - 1- net
hyl - 2- oxopyrrol i di n-3-yl]urea;

(¥)-trans-1-(4-fluorophenyl)-3-[4-(4-met hoxyphenyl)-2-o0xo0
pyrrolidin-3-yl]urea;

() -trans-1-(4-chl orophenyl)-3-[4-(4-nmet hoxyphenyl ) - 1- net

hyl - 2- oxopyrrol i di n-3-yl]urea;
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(+)-trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl)-5,5-d
i met hyl - 2- oxopyrrolidin-3-yl]urea;
(-)-trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl)-5,5-d
i met hyl - 2- oxopyrrolidin-3-yl]urea;
(+)-trans-1-(4-fluorophenyl)-3-[ 4-(4-net hoxyphenyl)-2-oxo
-1-azaspiro[ 4. 4] nonan- 3-yl ] urea;
(-)-trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl)-2-oxo
-1-azaspiro[ 4. 4] nonan- 3-yl ] urea;
(+)-trans-1-(4-fluorophenyl)-3-[ 4-(4-net hoxyphenyl)-2-oxo
-1-azaspiro[ 4. 5] decan- 3-yl Jurea;
(-)-trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl) - 2-oxo
-1-azaspiro[ 4. 5] decan- 3-yl Jurea;
(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hyl sul fi nyl ph
enyl ) - 2- oxopyrrolidin-3-yl]urea;
(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hyl sul f onyl ph
enyl ) - 2-oxopyrrolidin-3-yl]urea;
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-[4-(trifluoronethoxy)phenyl]urea;
(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-phenyl urea;
(-)-1-[4-(tert-butyl)phenyl]-3-[(3S’,4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl Jurea;
(-)-4-{3-[(3S',4R)-4-(2, 6-di fl uoro-4-nmet hoxyphenyl ) - 2- ox
opyrrolidin-3-yl]ureido}benzoic acid ethyl ester;

(-)-1-[(1, 1" - bi phenyl )-4-yl]-3-[(3S’,4R)-4-(2,6-difluoro
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- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl Jurea;

(-)-1-(4-acetyl phenyl )-3-[(3S’, 4R)-4-(2, 6-di fl uor o- 4- net
hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-phenoxyphenyl)urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-fluorophenyl)urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3,4-difluorophenyl)urea,;

(-)-1-(5-chl orot hi ophen-2-yl)-3-[(3S, 4R) - 4- (2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(p-tolyl)urea;

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-[4-(hydroxymnet hyl) phenyl ] urea;

(-)-4-{3-[(3S, 4R) - 4-(2, 6-di f | uor o- 4- net hoxyphenyl ) - 2- ox
opyrrolidin-3-yl]ureido}-N nethyl benzam de;

(-)-1-[(3S', 4R) - 1- et hyl - 4- (4- net hoxyphenyl ) - 2- oxopyr r ol
di n-3-yl]-3-(4-fl uorophenyl)urea;

2-{(3S’, 4R) - 3-[ 3- (4- f | uor ophenyl ) ur ei do] - 4- ( 4- met hoxyphe
nyl)-2-oxopyrrolidin-1-yl }acetic acid ethyl ester;

2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- (4- met hoxyphe
nyl ) -2-oxopyrrolidin-1-yl}-2-nethyl propionic acid ethyl ester;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R)-1- (1- hydr oxy- 2- net hyl

propan- 2-yl)-4-(4- met hoxyphenyl ) - 2-oxopyrrolidin-3-yl]urea;
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(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}propionic acid ethyl ester (isomer
A ;

(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- net hox
yphenyl ) - 2- oxopyrrolidin-1-yl }propi onic acid ethyl ester (isomner
B) ;

(%) -trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;

(+)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;

(-)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrolidi n-3-yl]urea,

(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }acetic acid;

(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- net hox
yphenyl ) - 2- oxopyrrolidin-1-yl }- N net hyl acet am de;

(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}propionic acid (isoner A;

(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidi n-1-yl }- N net hyl propi onam de (isomer A);

(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}propionic acid (isonmer B)

(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidi n-1-yl }- N net hyl propi onam de (i somer B)

2-{(3S’, 4R) - 3-[ 3- (4- f | uor ophenyl ) ur ei do] - 4- ( 4- met hoxyphe
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nyl ) -2-oxopyrrolidin-1-yl}-2-nmethyl propionic acid;

(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}-N, 2-di nmet hyl propi onam de;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 1- et hy
| - 2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (2-f | uor o- 4- net hoxyphenyl ) - 1- ( 2- hydr ox
yet hyl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrolidin-3-yl]-3-(4-fl uorophenyl ) urea;

(4)-1- (4-fluorophenyl)-3-[ (3R, 4S) - 1- net hoxy- 4- (4- net hox
yphenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(83S', 4R) - 4- (2, 6-di f| uor o- 4- hydr oxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-3,5-difluoro-4-{(3R, 4S")-4-[ 3-(4-fl uorophenyl)ureido
]-5-oxopyrrolidin-3-yl}-N, Ndi met hyl benzam de;

(-)-3,5-difluoro-4-{(3R, 4S)-4-[3-(4-fl uorophenyl)ureido
] -5-oxopyrrolidin-3-yl}-N nethyl benzam de;

(-)-1-[(3S', 4R) - 4- (4-cyano- 2, 6-di f | uor ophenyl ) - 2- oxopyrr
olidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-3,5-difluoro-4-{(3R, 4S")-4-[3-(4-fl uorophenyl)ureido
] - 5- oxopyrrolidin-3-yl }benzam de;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- (met hoxyi m no) - 4-
(4- met hoxyphenyl ) pyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R, Z) - 4- (2- f | uor o- 4- met hoxyphenyl ) - 2- ( met hox

yi m no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea;
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(-)-1-[(3S, 4R, 2)- 4- (2, 6-di f1 uor o- 4- met hoxyphenyl ) - 2- (ne
t hoxyi m no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-{(3S, 4R, Z) - 2-[ (2- hydr oxyet hoxy
)i m no] - 4- (4- et hoxyphenyl ) pyrrolidin-3-yl}urea;

(-)-1-{(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}-3-(4-fluorophenyl)urea;

(-)-1-[(3S, 4R, 2)- 4- (2, 6-di f1 uor o- 4- met hoxyphenyl ) - 2- (ne
t hyl i mi no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(+)-1- (4-fluorophenyl)-3-[ (3R, 45, Z) - 2- (net hoxyi mi no) - 4-
(4- met hoxyphenyl ) pyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- ( 2- hydr oxyi ni no) -
4- (4- met hoxyphenyl ) pyrrolidi n-3-yl]urea;

1-[(3S', 4R) - 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(3-hydroxyphenyl)urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-nethylisothiazol-5-yl)urea;

(-)-1-(4-cycl opropyl phenyl )-3-[(3S’, 4R)-4-(2, 6-di fl uoro-
4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-[4-(trifluoronethyl)phenyl]urea,;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-hydroxy-4-net hyl phenyl ) urea,;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluoro-3-hydroxyphenyl)urea,

(-)-1-(4-chloro-3-hydroxyphenyl )-3-[(3S’, 4R)-4- (2, 6-di fl
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uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

1- (4- cyano- 3- hydr oxyphenyl )-3-[(3S’, 4R)-4-(2, 6-di f| uor o-
4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;

1-{(3S’, 4R’) - 4-[ 4- (di f | uor onet hoxy) - 2, 6-di f | uor ophenyl ] - 2
-oxopyrrolidin-3-yl}-3-(4-fl uorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (6-f | uor obenzof ur an-5-yl ) - 2- oxopyr r ol
di n-3-yl]-3-(4-fl uorophenyl)urea;

1-[(3S’, 4R’) - 4- (4, 6-di f | uor o- 2, 3-di hydr obenzof uran- 5-yl ) -
2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-cyanophenyl)-3-[(3S, 4R)-4-(6-fluoro-2, 3-di hydr
obenzof uran-5-yl)-2-oxopyrrolidin-3-yl]urea;

(-)-1-(benzo[ b] t hi ophene-2-yl)-3-[(3S, 4R)-4-(6-fl uoro-2
, 3-di hydr obenzof uran-5-yl)-2-oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-ethyl phenyl)urea;

(-)-1-(3-cyanophenyl )-3-[(3S’, 4R)-4-(2, 6-di fl uoro-4-neth
oxyphenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-(5-chl orot hi ophen-2-yl)-3-[(3S', 4R) - 4- (3-f | uor o- 5-
met hoxypyri di ne- 2-yl ) -2-oxopyrrolidin-3-yl]urea;

(-)-1-(4-chl orophenyl)-3-[4-(4-nmet hoxyphenyl ) - 2- oxopyrr ol
i di n-3-yl]urea;

(+)-1-(4-chl orophenyl) - 3-[ 4-(4-nmet hoxyphenyl ) - 2- oxopyr r ol
i din-3-yl]urea;

(+)-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl)-2-oxopyrr ol

i di n-3-yl]urea;
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(+)-1-(4-fluorophenyl)-3-[1-(2-hydroxyet hyl)-4-(4-mnmet hoxy
phenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-2-{(3S, 4R)-4- (2, 6-di fl uor o- 4- net hoxyphenyl ) - 3-[ 3- (4
-fl uorophenyl ) urei do] - 2- oxopyrrolidin-1-yl}acetic acid;

(-)-2-{(3S, 4R) - 4- (6-fl uoro- 2, 3-di hydr obenzof uran-5-yl ) -
3-[3-(4-fluorophenyl)ureido]-2-oxopyrrolidin-1-yl}acetic acid;

(-)-2-{(3S',4R)-4-(2, 6-difl uoro-4-met hoxyphenyl )-3-[3-(4
-fl uorophenyl ) urei do] - 2- oxopyrrolidin-1-yl}-N nmethyl acet am de;

(-)-2-{(3S', 4R) - 4-(6-fl uoro-2, 3-di hydr obenzof uran-5-yl) -
3-[3-(4-fluorophenyl)ureido]-2-oxopyrrolidin-1-yl}acetam de;

(-)-2-{(3S,4R)-4- (6-fluoro-2, 3-di hydrobenzof uran-5-yl) -
3-[3-(4-fl uorophenyl)ureido]-2-oxopyrrolidin-1-yl}-2-nethylpro
panoi ¢ aci d;

(-)-1-(4-cyanophenyl)-3-[(3S’, 4R)-4-(2,6-difluoro-4-meth
oxyphenyl ) - 1- met hyl - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-(6-chloropyridin-3-yl)-3-[(3S',4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di n-3-yl Jurea;

(-)-1-(benzo[ b] t hi ophene-2-yl)-3-[(3S, 4R)-4-(2,6-difluo
r o- 4- met hoxyphenyl ) - 1- met hyl - 2- oxopyrrol i di n- 3-yl J ur ea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrol i di n-3-yl ] - 3- phenyl ur ea,;

(-)-1-[(83S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 1- ( 2- hy
droxyet hyl ) - 2-oxopyrrolidin-3-yl]-3-(p-tolyl)urea;

(-)-1-(4-cyanophenyl)-3-[(3S,4R)-4-(2,6-difluoro-4-meth

oxyphenyl ) - 1- (2- hydr oxyet hyl ) - 2- oxopyrrol i di n-3-yl ] urea,;
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(-)-1-(6-chloropyridin-3-yl)-3-[(3S,4R)-4-(2,6-difluoro

- 4- met hoxyphenyl ) - 1- ( 2- hydr oxyet hyl ) - 2- oxopyrrol i di n-3-yl Jurea

(-)-1-(benzo[ b] t hi ophene-2-yl)-3-[(3S’, 4R)-4-(2, 6-difluo
r o- 4- met hoxyphenyl ) - 1- ( 2- hydr oxyet hyl ) - 2- oxopyrrol i di n-3-yl ] ur
ea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxo- 1
-propyl pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S', 4R) - 1- benzyl - 4- (2, 6-di f | uor o- 4- net hoxyphenyl
) - 2-oxopyrrolidin-3-yl]-3-(4-fl uorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxo- 1
-(pyridin-3-ylnmethyl)pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-{(3S', 4R) - 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) - 1- [ ( net
hyl sul fonyl ) met hyl ] - 2- oxopyrrolidin-3-yl}-3-(4-fl uorophenyl)ur
ea;

(-)-{(3S",4R)-4-(2, 6-di fl uoro-4- met hoxyphenyl ) -3-[ 3- (4-f
| uor ophenyl ) urei doj - 2- oxopyrrolidin-1-yl } met hanesul f onam de;

(-)-2-{(3S',4R)-4-(2, 6-difl uoro-4-met hoxyphenyl )-3-[3-(4
-fl uorophenyl ) urei do] - 2- oxopyrrolidin-1-yl}acetic acid ethyl
ester;

(-)-1-{(3S', 4R) - 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) - 1- [ (5- m
et hyl oxazol - 2-yl ) net hyl ] - 2- oxopyrrolidin-3-yl}-3-(4-fluorophen
yl)urea

(-)-1-{(3S', 4R) - 4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 1-[ (5- m

et hyl -1, 3, 4- oxadi azol - 2-yl ) net hyl ] - 2- oxopyrrolidin-3-yl}-3-(4-
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fl uor ophenyl ) urea;

(-)-1-[(3S, 4R) - 4- (6-fluoro-2, 3-di hydr obenzof uran-5-yl) -
1- (2- hydroxyet hyl ) - 2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)ure
a,

(-)-2-{(3S, 4R) - 4- (6-fl uoro- 2, 3-di hydr obenzof uran-5-yl ) -
3-[3-(4-fluorophenyl)ureido]-2-oxopyrrolidin-1-yl}acetic acid
et hyl ester;

(-)-2-{(3S', 4R) - 4- (6-fl uoro-2, 3-di hydr obenzof uran-5-yl ) -
3-[3-(4-fluorophenyl)ureido]-2-oxopyrrolidin-1-yl}-2-nethyl pro
panoi c acid ethyl ester;

(-)-1-[(3S, 4R)-1- (cycl opropyl met hyl ) - 4- (6-f 1 uor o- 2, 3- di
hydr obenzof ur an-5-yl ) - 2- oxopyrrolidin-3-yl]-3-(4-fl uorophenyl)
urea;

(-)-1-[(3S, 4R) - 1- (cyanonet hyl ) - 4- (6-f | uor o- 2, 3- di hydr ob
enzof uran-5-yl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-{(3S, 4R)-4- (6-fluoro-2, 3-di hydr obenzof uran-5-yl) -
1-[ (5-nmethyl -1, 3, 4- oxadi azol - 2-yl ) et hyl ] - 2- oxopyrrol i di n-3-vyl
}-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) - 1- net ho
Xy- 2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

1-[(3S', 4R) - 4- (2, 6-di f | uor o- 4- hydr oxyphenyl ) - 2- oxopyr r ol
idin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S, 4R, 2)- 4- (2, 6-di f1 uor o- 4- met hoxyphenyl ) - 2- (ne
t hoxyi m no) pyrrolidin-3-yl]-3-(p-tolyl)urea;

(-)-1-(4-cyanophenyl)-3-[(3S', 4R, Z2) - 4- (2, 6-di f | uor o- 4- ne
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t hoxyphenyl ) - 2- (met hoxyi m no) pyrrolidin-3-yl]urea,;

(-)-1-(6-chloropyridin-3-yl)-3-[(3S', 4R, 2)-4-(2,6-di fluo
r o- 4- met hoxyphenyl ) - 2- (met hoxyi m no) pyrrolidin-3-yl]urea,

(-)-1-(benzo[ b] t hi ophen-2-yl)-3-[(3S, 4R, 2)-4-(2,6-diflu
or o- 4- met hoxyphenyl ) - 2- (met hoxyi m no) pyrrolidin-3-yl]urea,;

(-)-1-{(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}-3-(p-tolyl)urea;

(-)-1-(4-cyanophenyl)-3-{(3S’, 4R, Z2) - 4- (2, 6-di f| uor o- 4- ne
t hoxyphenyl ) - 2-[ ( 2- hydr oxyet hoxy) i m no] pyrrol i di n-3-yl }urea;

(-)-1-(6-chloropyridin-3-yl)-3-{(3S',4R, 2)-4- (2, 6-di fl uo
r o- 4- met hoxyphenyl ) - 2-[ (2- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}
urea,

(-)-1-(benzo[ b] t hi ophen-2-yl)-3-{(3S, 4R, 2)-4-(2,6-diflu
or o- 4- met hoxyphenyl ) - 2-[ (2- hydr oxyet hoxy) i m no] pyrrolidi n-3-vyl
}urea;

(-)-1-{(3R,4S")-3-(2, 6-difl uoro-4- met hoxyphenyl ) -5-[ (1-m
et hyl - 1H pyrazol - 3-yl ) am no] - 3, 4- di hydro- 2H pyrrol e-4-yl }-3-(4
-fl uorophenyl ) urea;

(-)-1-[(3S, 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl ) - 2- (no
r phol i noi m no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

1-[ (3R, 4S") - 3-( 2, 6-di f | uor o- 4- net hoxyphenyl ) - 5- (phenyl am
i no) - 3, 4-di hydro-2H pyrrol e-4-yl]-3-(4-fl uorophenyl)urea,

(-)-1-((3S, 4R, 2) - 4- (6-f | uor o- 2, 3- di hydr obenzof ur an- 5-yl
)-2-[ (2- hydr oxyet hoxy)i m no] pyrrolidin-3-yl)-3-(4-fl uorophenyl

) ur ea;
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3-((2)-{(3S,4R) - 4- (2, 6-di fl uor o- 4- net hoxyphenyl ) - 3-[ 3- (4-
f I uor ophenyl ) urei do] pyrrolidin-2-ylidene}am no)propanoic acid
et hyl ester;

(-)-1-((3S, 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl ) - 2- ( hy
dr oxyi mi no) pyrrolidin-3-yl)-3-(4-fl uorophenyl)urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-ethynyl phenyl)urea;

(-)-1-{(3S', 4R)-4-[ 2, 6-di fl uor o- 4- (met hyl ami no) phenyl ] - 2
-oxopyrrolidin-3-yl}-3-(4-fluorophenyl)urea; and

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- (met hoxyi mi no) - 4-
(4- met hoxyphenyl ) pyrrolidin-3-yl ] urea.
[ 0091]

More preferred exanpl es of the conpound of the present
enbodi mrent may include the foll ow ng conmpounds:

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(-)-1-(4-chl orophenyl)-3-[(3S’, 4R) - 4- ( 4- met hoxyphenyl ) - 2
-oxopyrrolidin-3-yl]urea;

(-)-1-(3, 4-di fl uorophenyl )-3-[(3S, 4R) - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-3-yl]urea;

(-)-1- (4-cyanophenyl)-3-[(3S’, 4R) - 4- (4- net hoxyphenyl ) - 2-
oxopyrrolidin-3-yl]urea;

(-)-1-(4-chl orophenyl)-3-[(3S, 4R) - 4- ( 4- met hoxyphenyl ) - 1
- met hyl - 2- oxopyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxyphenyl ) -1
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- met hyl - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (3-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
idin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (2-f | uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i di n-3-yl]-3-(4-fluorophenyl)urea;

1-[(3S', 4R) - 4- ( 2- chl or o- 4- net hoxyphenyl ) - 2- oxopyrrol i din
-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- net hoxy- 2- net hyl
phenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S, 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-[(3S', 4R) - 4- (2, 5-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R) - 4- (3, 5-di f| uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S, 4R) - 4- (6-fluoro-2, 3-di hydr obenzof uran-5-yl) -
2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R) - 4- (3-f |l uor o- 5- met hoxypyri di n- 2-yl ) - 2- oxo
pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (5- net hoxyt hi ophen-
2-yl)-2-oxopyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 4- (4- met hyl t hi ophenyl
) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-(4-chlorophenyl)-3-[(3S’, 4R)-4-(2, 6-di fl uor o- 4- net

hoxyphenyl ) - 2- oxopyrrol i di n-3-yl]urea,;
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(-)-1-(4-cyanophenyl)-3-[(3S,4R)-4-(2,6-difluoro-4-meth
oxyphenyl ) - 2- oxopyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-nethoxyphenyl)urea;

(-)-1-(5-chlorothiazol -2-yl)-3-[(3S’, 4R)-4-(2, 6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] ur ea;

(-)-1-(6-chloropyridin-3-yl)-3-[(3S,4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] ur ea;

(-)-1-(5-chloropyridin-2-yl)-3-[(3S, 4R)-4-(2,6-difluoro
- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-(benzo[ b] t hi ophen-2-yl)-3-[(3S, 4R)-4-(2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(5-nethylthi ophen-2-yl)urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 55) - 4- (4- net hoxyphenyl
) - 5- et hyl - 2- oxopyrrolidin-3-yl]urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, 5R) - 4- ( 4- net hoxypheny
) - 5- et hyl - 2- oxopyrrolidin-3-yl]urea;

(+) - 1- (4- chl or ophenyl ) - 3-[ (3R, 4S) - 2- oxo- 4- phenyl pyrrol i
di n-3-yl ] urea;

(%) -trans-1-(4-chl orophenyl) - 3-[ 4- (4- et hoxyphenyl ) - 1- net
hyl - 2- oxopyrrol i di n-3-yl]urea;

(¥)-trans-1-(4-fluorophenyl)-3-[4-(4-met hoxyphenyl)-2-o0xo0
pyrrolidin-3-yl]urea;

(%) -trans-1-(4-chl orophenyl) - 3-[ 4- (4-nmet hoxyphenyl ) - 1- net
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hyl - 2- oxopyrrol i di n-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-[4-(trifluoronethoxy)phenyl]urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-phenyl urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-phenoxyphenyl)urea;

(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-fluorophenyl)urea,

(-)-1-[(3S, 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3,4-difluorophenyl)urea,

(-)-1-(5-chl orot hi ophen-2-yl)-3-[(3S, 4R) - 4- (2, 6-di fl uor
0- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,;

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(p-tolyl)urea;

(-)-1-[(3S', 4R) - 1- et hyl - 4- (4- net hoxyphenyl ) - 2- oxopyr r ol
di n-3-yl]-3-(4-fluorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R) - 1- (1- hydr oxy- 2- net hyl
propan- 2-yl) - 4- (4- met hoxyphenyl ) - 2- oxopyrrolidin-3-yl]urea;

(%) -trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;

(+)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyet hyl)-4-(4-m
et hoxyphenyl ) - 2- oxopyrrolidi n-3-yl]urea,

(-)-trans-1-(4-chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-m

et hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea;
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(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }- N net hyl acet am de;
(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }propionic acid (isomer A);
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl }- N net hyl propi onam de (isomer A);
(-)-2-{(3S',4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- (4- net hox
yphenyl ) - 2- oxopyrrolidin-1-yl }propionic acid (isomer B);
(-)-2-{(3S', 4R)-3-[3-(4-fl uorophenyl ) urei do] - 4- ( 4- met hox
yphenyl ) - 2- oxopyrrolidi n-1-yl }- N net hyl propi onam de (isonmer B);
(-)-2-{(3S,4R)-3-[3-(4-fl uorophenyl)urei do] - 4- (4- met hox
yphenyl ) - 2- oxopyrrolidin-1-yl}-N, 2-di nmet hyl propi onam de;
(-)-1-[(3S', 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 1- et hy
| - 2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea;
(-)-1-[(3S', 4R) - 4- (2- f | uor o- 4- net hoxyphenyl ) - 1- ( 2- hydr ox
yet hyl ) -2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,
(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrolidin-3-yl]-3-(4-fl uorophenyl)urea;,
(+)-1- (4-fluorophenyl)-3-[ (3R, 4S) - 1- net hoxy- 4- (4- net hox
yphenyl ) - 2- oxopyrrolidin-3-yl]urea;
(-)-3,5-difluoro-4-{(3R, 4S")-4-[ 3-(4-fl uorophenyl)ureido
] -5-oxopyrrolidin-3-yl}benzam de;
(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- (met hoxyi m no) - 4-
(4- met hoxyphenyl ) pyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R, Z) - 4- (2- f | uor o- 4- met hoxyphenyl ) - 2- ( met hox
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yi m no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-[(3S, 4R, 2)- 4- (2, 6-di f1 uor o- 4- met hoxyphenyl ) - 2- (ne
t hoxyi m no) pyrrolidin-3-yl]-3-(4-fl uorophenyl)urea;

(-)-1-(4-fluorophenyl)-3-{(3S, 4R, Z) - 2-[ ( 2- hydr oxyet hoxy
)i m no] - 4- (4- et hoxyphenyl ) pyrrolidin-3-yl}urea;

(-)-1-{(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}-3-(4-fluorophenyl)urea;

(-)-1-[(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- et hoxyphenyl ) - 2- (ne
t hyl i mi no) pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,;

(-)-1-(4-fluorophenyl)-3-[(3S, 4R, Z) - 2- ( 2- hydr oxyi ni no) -
4- (4- met hoxyphenyl ) pyrrolidin-3-yl]urea;

(-)-1-[(3S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(3-hydroxy-4-net hyl phenyl ) ur ea;

(-)-1-[(3S', 4R)-4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopy
rrolidin-3-yl]-3-(4-fluoro-3-hydroxyphenyl)urea;

(-)-1-(4-chl oro-3- hydr oxyphenyl )-3-[(3S", 4R)-4-(2, 6-di f|
uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] urea,

(-)-1-(4-cyanophenyl )-3-[(3S’, 4R) - 4-(6-fl uoro-2, 3-di hydr
obenzof uran-5-yl)-2-oxopyrrolidin-3-yl]urea;

(-)-1-{(3S', 4R, 2) - 4- (2, 6-di f | uor o- 4- net hoxyphenyl )-2-[ (2
- hydr oxyet hoxy) i m no] pyrrolidin-3-yl}-3-(p-tolyl)urea; and

(-)-1-[(83S', 4R) - 4- (2, 6-di f| uor o- 4- net hoxyphenyl ) - 1- ( 2- hy
dr oxyet hyl ) - 2- oxopyrrol i di n-3-yl]-3-phenyl urea.
[ 0092]

I f necessary, the compound (I) of the present enbodi nent can
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be converted to a pharmacol ogi cally acceptable salt according to
a usual net hod. The pharmacol ogi cally acceptabl e salt neans a sal t
with a pharnmacol ogi cal |l y acceptabl e nontoxic base or acid (for
exanpl e, an inorgani c or organi c base or an inorganic or organic
acid).

[ 0093]

Exanpl es of the salt derived from a pharnmacol ogical ly
accept abl e nont oxi ¢ base may include: salts with inorgani c bases
such as sodiumsalts, potassiumsalts, calciumsalts, magnesi um
saltsandthelike; and salts wi th organi c bases such as pi peri di ne,
nmor phol i ne, pyrrolidine, arginine, lysine and the I|ike.

[ 0094]

Exanpl es of the salt derived froma pharmacol ogical ly
accept abl e nontoxic acid may include: acid addition salts with
m ner al aci ds such as hydrochl ori c aci d, hydrobrom c aci d, sulfuric
acid, nitricacidandthelike; and acidadditionsalts w th organic
aci ds such as form c acid, acetic acid, maleic acid, fumaric aci d,
succinic acid, lacticacid, malicacid, tartaricacid, citric acid,
nmet hanesul foni ¢ acid, p-toluenesulfonic acid, salicylic acid,
stearic acid, palmtic acid and the |ike.

[ 0095]

The conpound (1) of the present enbodinent or a
phar macol ogi cal | y accept abl esal t t her eof may be present as ahydrate
or asolvate. Anyhydrateandsol vatefornmedfromtheureaderivative

represented by the general forrmula (1) above, including any of the
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pref erred conpounds speci fical ly descri bed above, or asalt thereof
are included in the scope of the present invention. Exanples of
t he sol vent t hat can f ormt he sol vat e may i ncl ude net hanol , et hanol ,
2- propanol, acetone, ethyl acetate, dichloronethane, diisopropyl
ether and the Iike.

[ 0096]

The conpound (1) of the present enbodinent or a
phar macol ogi cal |y acceptable salt thereof nay be a racenmate and
al so includes their optically active substances, stereoisoners,
and rotational isoners.

When t he conpound (1) of the present enbodi nent is oneof its
optical isoners having one or nore asymretric carbon atom the
configuration of each asymretric carbon atons in the conpound (1)
of the present enbodinent is any of the R configuration and the
S configuration. Any of the optical isoners is included in the
present invention, and a m xture of these optical isonmers is also
included in the present invention. A mxture of optically active
subst ances may be a racemat e f ormed of equal anounts of the optica
isoners, and this racemate is also included in the scope of the
present i nvention. Wenthe conmpound (1) of the present enbodi nent
isasolidor crystallineracenate, theracenate, aracenm c m xture
a racemc solid solution are included in the scope of the present
i nvention.

[ 0097]

When the conpound (1) of the present enbodi nent includes
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geonetrical isonmers, all the geonetrical isoners are included in
the present invention.

When the conpound (1) of the present enbodi nent includes
tautomers, all thetautoners areincludedinthe present i nvention.

Phar macol ogi cal | yaccept abl esal t sof t heconpound (1) i ncl ude
proton tautoners.

[ 0098]

The conpound (1) of the present enbodi ment or a
phar macol ogi cal | y accept abl e sal t t her eof may be a conpound | abel ed
with an isotope (for exanple, 3H, '“C, °°S and the like). Such a
conmpound is also included in the present invention.

The conpound (1) of the present enbodinent or a
phar macol ogi cal |y acceptabl e salt thereof nay be a
deut eri um substi t ut ed conpoundi nwhi ch*Hi s substitutedw th?H(D).
Such a compound is also included in the present invention.

[ 0099]

Theterm” FPRL1 agoni st effect” i nt he present enbodi nent neans
agoni st activity obtained by the action on fornyl peptide receptor
like 1 (FPRL1). The conpound (1) of the present enbodi nent or a
phar macol ogi cal | y accept abl esal t t her eof exhi bi ts superi or agoni st
activity in, for exanple, a test of calciuminflux into
FPRL1- overexpressing cells. Therefore, it can be understood t hat
t he conmpound (1) of the present enbodi nent or a pharnacol ogically
acceptabl e salt thereof is useful as a therapeutic or prophylactic

agent for i nfl anmat ory di seases, chroni c ai rway di seases, cancers,
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septicema, allergic synptons, HV retrovirus infection,

circul atory di sorders, neuroi nfl ammati on, nervous di sorders, pai ns,
prion di seases, anyloidosis, imune disorders and the I|ike.

[ 0100]

Met hod of producing the conpound (1) of the present enbodi nent

The conpound (1) of the present enbodi ment or a
phar macol ogi cal |y acceptabl e salt thereof can be produced, for
exanpl e, i naccordance wi t h any of net hods descri bedinthefoll ow ng
schenes 1to 17, net hods sim | ar t hereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

[0101]
Synt hesi s of conpound (I a)

The conpound (1) of the present enbodi nent when Xis O(this
conmpound is hereinafter referred to as the conpound (la)) can be
produced i n accordance wi th any of nmethods described in schene 1,
met hods sim | ar thereto, methods described in other [iteratures,
and nethods simlar thereto.

[ 0102]
Schene 1
[0103]

[ Chem cal Fornula 16]

Step 1-1 Step 1-2
0 H w4 O o]
HO,C A”ész AH/NWKN AH—?CO H,N
. N-R" @ —— O | N-R @ © N-R'
2 2 2
Ar R2 R3 Ar R2 R3 Ar RZ R3

(1) (Ia) @)
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[ 0104]

I nthe above formul as, Ar', Ar?, R, R?, and R® are as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[ 0105]

Step 1-1

Thi sstepisastepof reacti ngt heconpound(1) withtheconpound
(2) to produce the compound (la). The conpound (1a) can be produced
by, for exanple, allow ng di phenyl phosphoryl azi de (DPPA) and t he
like to act on the conpound (1) in a solvent in the presence or
absence of abaseandthenreactingtheconpound(2) withtheobtained
pr oduct .

The above reactionis usually perfornedinasol vent that does
not adversely affect the reaction, and exanpl es of the sol vent used
may i ncl ude benzene, toluene, tetrahydrofuran, acetonitrile,

di oxane, m xed sol vents of themand the | i ke. Exanpl es of the base
usedmay i ncludetrimethyl am ne, triethyl am ne, N-net hyl nor phol i ne
and the | i ke. The anobunt of the base used is usually about 0.5 to
about 100 nol ar equi val ents with respect to 1 nol e of the conmpound
and preferably about 1 to about 5 nol ar equival ents. The reaction
tenperature can usually be perfornmed at -10°C to the refl ux

tenperature of the solvent and is perforned preferably at 20°Cto
120°C. Thereactiontinevariesdependingonthestartingmterials
used, the solvent used, the reaction tenperature, or the |ike, but

is usually 10 mnutes to 3 days.
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The conpound (1) usedinthisstepcanbeproducedinaccordance
wi t hany of nmet hods descri bedbel owi ndetail, nethodssi mlarthereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.

Furt her, t heconpound(2) usedinthisstepnaybeaconmmercially
avai |l abl e, or can be produced in accordance with any of nethods
described in other literatures, and nethods simlar thereto.

[ 0106]
Step 1-2

Thi sstepisastepof reacti ngtheconpound(3) withtheconpound
(4) to produce the conpound (la). The conpound (la) can be produced
by, for exanple, reacting the conpound (3) with the conpound (4)
in a solvent in the presence or absence of a base. The anount of
t he conpound (4) used is about 0.5 to about 10 nol ar equival ents
with respect to 1 nole of the conpound (3) and i s preferably about
1 to about 2 nolar equival ents.

The above reactionisusually perfornedinasolvent that does
not adversely affect the reaction, and exanpl es of the sol vent used
may i ncl ude di chl or onet hane, 1, 2-di chl or oet hane, benzene, tol uene,
tetrahydrofuran, ethyl acetate, nethanol, water, m xed solvents
of themand the |ike. Exanples of the base used nmay i ncl ude al kal i
met al hydrides such as |ithiumhydride, sodi umhydri de, potassium
hydri deandtheli ke, al kal i net al hydr oxi des such as sodi umhydr oxi de,
pot assi umhydr oxi de andt he | i ke, hydr ogen car bonat es such as sodi um
hydr ogen carbonate, potassi um hydrogen carbonate and the |ike,

car bonat es such as sodi umcar bonat e, potassi umcarbonate and the
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i ke, organi cacidsaltssuchassodiumacetateandthelike, tertiary
am nes such as trinmethylam ne, triethylam ne, N nethyl norpholine
and the |like, and aromati c am nes such as pyridine, picoline,
N, N-di met hyl aniline and the |i ke. The anmount of the base used is
usual |y about 1 to about 100 nol ar equivalents with respect to 1
nol e of the conpound and preferably about 1 to about 5 nol ar
equi val ents. The reaction tenperature can usually be perforned at
-20°C to the reflux tenperature of the solvent and is perforned
preferably at 0°C to 50°C. The reaction tinme varies dependi ng on
the starting materials used, the solvent used, the reaction
tenperature or the like, but is usually 10 m nutes to 48 hours.

The conpound (3) usedinthisstepcanbeproducedinaccordance
wi t hany of nmet hods descri bedbel owi ndetail, nmethodssi m | arthereto,
met hods descri bedinother literatures, andnet hods sim | ar thereto.

Furt her, t heconpound(4) usedinthisstepnaybeaconmmercially
avai |l abl e, or can be produced in accordance with any of nethods
described in other literatures, and nethods simlar thereto.
[0107]
Synt hesi s of conpound (IDhb)

The conmpound (1) of the present enbodi nent when X is O and
R'is H(this conpound may hereinafter bereferredto as the conpound
(I'b)) can be produced i n accordance wi th any of methods descri bed
in scheme 2, nethods simlar thereto, methods described in other
literatures, and nmethods simlar thereto.

[ 0108]
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Schene 2

[ 0109]
[ Chem cal Fornula 17]
o Step 2-1 H H o)
HO,C 1- N
’ j;ﬁNH Ar'=NH; (2) A 737/ j;iNH
Ar? r2 R® Ar? r2 R®
(1a) (Ib)
Step 2-2
Step 2-3 Step 2-5
Arl=NCO (4)
0 0
CbzHN Step 2-4 H,N
AI’2 R2 R3 AI’2 RZ R3
(5) (3a)
[ 0110]

5 In the above fornulas, Arl, Ar?, R®, and R® are as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[0111]

Step 2-1

10 This step is a step of producing the conpound (Ib) fromthe
conpound (l1la). The conmpound (Ib) by the step 2-1 can be produced
i naccordance wi th any of the net hod describedinstep 1-1 of schene
1, met hods sim | ar thereto, nethods descri bedinother |iteratures,
and nethods simlar thereto.

15 [0112]
Step 2-2

This step is a step of converting the carboxy group in the
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conpound (1a) to a primary am ne to produce t he conpound (3a). The
conpound (3a) can be produced by, for exanple, allow ng
di phenyl phosphoryl azi de (DPPA) andtheli ke to act on t he conpound
(1a) in a solvent Ain the presence or absence of a base and then
reactingthe product obtainedwithanacidinasolvent B. Exanples
of the solvent A may include benzene, tol uene, tetrahydrofuran,
acetonitrile, di oxane, m xedsol ventsof themandthelike. Exanples
of the sol vent B nmay i ncl ude di oxane, water and the |li ke. Exanpl es
of the base used may include trinethylamne, triethylam ne,
N- net hyl nor pholine and the |ike. Exanples of the acid used may
i ncl ude conc. hydrochloric acid, conc. sulfuric acid and the |ike.
The reaction tenperature can usually be perfornmed at -10°Cto the
reflux tenperature of the solvent and is performed preferably at
0°C to 100°C. The reaction tinme varies depending on the starting
mat eri al s used, the solvent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.
[0113]
Step 2-3

This step is a step of producing the compound (5) fromthe
conmpound (1a). The conpound (5) can be produced by, for exanple,
al | owi ng di phenyl phosphoryl azide (DPPA) and the |ike to act on
t he conpound (1a) in a solvent inthe presence or absence of a base
and then reacting the obtained product wth benzyl alcohol in a
sol vent or wi thout any solvent. Exanples of the solvent used may

i ncl ude benzene, tol uene, tetrahydrofuran, acetonitrile, di oxane,
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m xed sol vents of themand the |i ke. Exanples of the base used nay
i nclude trinmethyl amne, triethylam ne, N-nethyl norphol i ne and t he
like. The reaction tenperature can usually be perforned at 0°Cto
the refl ux tenperature of the solvent and is perfornmed preferably
at 10°Cto 120°C. Thereactiontinevaries dependingonthestarting
mat eri al s used, the solvent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.
[0114]
Step 2-4

Thisstepisastepof deprotectingtheCbz (benzyl oxycarbonyl)
groupintheconpound (5) toproducetheconpound(3a). The conpound
(3a) can be produced by, for exanple, hydrogenating the conpound
(5) inasolvent inthe presence of a catal yst such as 10%pal | adi um
on carbon (10% Pd-C). Exanples of the solvent used may include
met hanol , et hanol , di chl or onet hane, tetrahydrofuran, ethyl acetate
m xed sol vents of themand the |ike. The reaction tenperature can
usual Iy be perforned at 0°Cto therefl ux tenperature of the sol vent
andisperformedpreferablyat 10°Cto040°C. Thereactiontinevaries
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0115]
Step 2-5

This step is a step of produci ng the conpound (Ib) fromthe

conmpound (3a). The conpound (Ib) by the step 2-5 can be produced
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i naccordance wi th any of the net hod describedin step 1-2 of schene
1, nethods sim | ar thereto, nethods describedinother |iteratures,
and nethods simlar thereto.

[0116]

Synt hesi s of conpound (1b)

The conpound (1b) anpng t he conpound (1) when R® is Hcan be
produced fromthe conmpound (6) in accordance with any of nethods
descri bed in schenme 3, nethods sim |l ar thereto, nmethods descri bed
in other literatures, and nethods simlar thereto.

[0117]
Schene 3
[0118]

[ Chem cal Fornula 18]

Step 3-1 Step 3-2
R2_NO;, Q'0,C._CO,Q* G0,C. _CO0!
(1) 22 NO2 9) 2 2
Ar2-CHO ——— AT /\( _—
’ R? Ar? NO,
) 8) H R> (10
J Step 3-3
o Step 3-4 o
HO,C Qto,C
. NH i\
AI’2 H R2 AI’2 Y Rz
(1b) (1)

[0119]

In the above formulas, Ar? and R’ are as descri bed above; @
is aCy.gal kyl group and the |i ke, and each carbon at ommarked wi t h
an asterisk is an asymetric carbon atom

[ 0120]

90



10

15

20

25

Step 3-1

Thi sstepisastepof reacti ngt heconpound(6) withtheconpound

(7) to produce the conpound (8). The conpound (8) can be produced
by, for exanple, reacting the conmpound (6) with the conpound (7)
in acetic acid in the presence of ammoniumacetate. The reaction
t enper at ure canusual | y be perfornedat 20°Ctotherefl uxtenperature
of the solvent and is perfornmed preferably at 80°C to 110°C.
Al ternatively, the conmpound (8) can be produced by reacting the
conmpound (6) wi t ht heconpound (7) i n2-hydr oxyet hyl amoni umf or mat e
(2-HEAF). Thereactiontenperature canusually be perfornedat 0°C
to 80°C and is perforned preferably at 10°C to 50°C. The reaction
time varies depending on the starting materi al s used, the sol vent
used, thereactiontenperatureor thelike, but i susually 30m nutes
to 3 days.

The conpound (6) and the conmpound (7) used in this step may
be a commercially avail abl e, or can al so be produced i n accor dance
wi th any of nmethods described in other literatures, and nethods
simlar thereto.

[0121]
Step 3-2

This stepisastepof reactingthe conpound (8) with amal onic
ester (9) to produce the conpound (10). The conpound (10) can be
produced by, for exanpl e, reacti ngthe conpound (8) withtheconpound
(9) in asolvent in the presence of a catalyst. Exanples of the

sol vent used may i ncl ude benzene, tol uene, tetrahydrofuran, nethyl
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t-butyl ether, acetonitrile, nethanol, ethanol, ethyl acetate and
the like. Exanples of the catal yst used may include nickel (I11)
bis[(S,S)-N, N -di benzyl cycl ohexane- 1, 2- di am ne] br om de,

ni ckel (11)

bi s[ (R, R -N, N -di benzyl cycl ohexane- 1, 2- di am ne] br om de,
1-(3,5-bis(trifluoronethyl)phenyl)-3-((1S, 2S)-2-(di nmethyl am no
) cycl ohexyl ) thi ourea, and
1-(3,5-bis(trifluoronethyl)phenyl)-3-((1R, 2R)-2-(di nmet hyl am no
) cycl ohexyl )t hi ourea that can be obtained according to methods
describedinNonPatent Literature. The anount of the catal yst used
isusually 0.001to0.2noleswithrespect to 1 nole of the conpound
(8). The reaction tenperature can usually be perforned at -0°Cto
the refl ux tenperature of the solvent and is perfornmed preferably
at 10°Cto 50°C. Thereactiontine varies dependingonthe starting
mat eri al s used, the solvent used, the reaction tenperature or the
like, but is usually 30 mnutes to 7 days.

Further, t heconpound(9) usedinthisstepmybeacomercially
avai |l abl e, or can be produced in accordance with any of nethods
describedinother literatures, and nethods simlar thereto. Al so,
t he conpound (8) may be a comrercially available in addition to
that obtained in step 3-1, or can be produced in accordance with
any of met hods describedinother literatures, and net hods sim | ar
t her et o.

[0122]

Step 3-3
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This step is a step of produci ng the conpound (11) fromthe
conpound (10). The conpound (11) can be produced by, for exanpl e,
al | ow ng sodi umbor ohydri de (NaBH;) to act on the conpound (10) in
a solvent in the presence of nickel (I11) chloride hexahydrate
(N d ,-6H0 . Exanples of the solvent used may i ncl ude net hanol,
et hanol , tetrahydrofuran, nethyl t-butyl ether and the |like. The
reacti ontenperature canusually be perfornmedat -30°Ctothereflux
tenperature of the solvent and is perfornmed preferably at 0°C to
80°C. Thereactiontinevaries dependingonthe starting materials
used, the solvent used, the reaction tenperature or the |ike, but
is usually 30 mnutes to 3 days.

[0123]
Step 3-4

This step is a step of hydrolyzing the ester noiety of the
conmpound (11) to produce t he conmpound (1b). The conpound (1b) can
be produced by, for exanple, treatingthe conpound (11) with a base
in a solvent. Exanples of the solvent used may include water,
met hanol , et hanol , propanol, 2-propanol, butanol, tetrahydrofuran
m xed sol vents of themand the | i ke. Exanples of the base used may
i nclude lithiumhydroxide, sodi umhydroxi de, potassi um hydroxi de
and the like. The reaction tenperature can usually be perforned
at 0°Cto the reflux tenperature of the solvent and is perforned
preferably at 10°Cto 70°C. The reaction tine varies dependi ng on
the starting materials used, the solvent used, the reaction

tenperature or the like, but is usually 30 minutes to 3 days.
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[ 0124]
Synt hesi s of conpound (1c)

The conpound (1) when R? and R® are not H (this conpound may
herei nafter be referred to as the conpound (1c)) can be produced
fromthe conpound (6) in accordance with any of nethods descri bed
in scheme 4, nethods simlar thereto, nmethods described in other
literatures, and nmethods simlar thereto.

[ 0125]
Schene 4
[0126]

[ Chem cal Formula 19]

Step 4-1 Step 4-2
»
Q'0,C._C0,Q" RN NC:
9) A2 7N C02Q! R® (13) Q'0,C.__C0OQ"
AP-CHO ————— r 1 o
COQ A2 X
2' 3'
©6) (12) R™ R™ (14
Step 4-3
o Step 4-4 o
HOZC Q’Iozc
Ar2 R2I R3I Ar2 Rzl R3I
(1c) (15)
[0127]

In the above fornul as, Ar? and @ are as descri bed above, R
and R® are each i ndependently a Ci.¢ al kyl group optionally having
substituent(s) or together forma C, to G; al kyl ene group, and each
carbon atommarked with an asterisk i s an asymmetric carbon atom
[0128]

Step 4-1
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Thi sstepisastepof reacti ngtheconpound(6) withtheconpound
(9) to produce the conpound (12). The conmpound (12) can be produced
by, for exanple, reacting the conpound (6) with the conpound (9)
in a solvent in the presence of a base. Exanples of the sol vent
used may include benzene, toluene, dinethyl sulfoxide,

N, N- di met hyl f or mam de, m xed sol vents of themand the I|ike.
Exanpl es of the base used may include aliphatic am nes such as
pi peri di ne, pyrrolidine, triethylam ne, N-net hyl nor phol i neandthe
i ke, aromatic am nes such as pyridine, picoline, N, N-dinethyl
aniline and the Ii ke, and organic acid salts such as piperidinium
acetate, ammoni umacetate and the Iike. The reaction tenperature
can usually be perfornmed at 0°Cto the reflux tenperature of the
sol vent and i s performed preferably at 70°Cto 110°C. The reaction
time vari es depending on the starting materi als used, the sol vent
used, thereactiontenperatureor thelike. andisusually 30m nutes
to 3 days.

Further, the conpound (6) and the conmpound (9) used in this
stepmay beacomerci al | y avai | abl e, or can be producedi naccor dance
wi th any of methods described in other literatures, and nethods
simlar thereto.

[ 0129]
Step 4-2

This step is a step of reacting the conpound (12) with the

conpound (13) to produce t he conpound (14). The conpound (14) can

be produced by, for exanple, reacting the conmpound (12) with the
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conpound (13) in a solvent in the presence of a base. Exanpl es of
t he sol vent used may include toluene, benzene, tetrahydrofuran,
acetonitrile, dinmethyl sulfoxide, N, Ndinethylformm de, m xed

sol vents of themandthelike. Exanples of the base used nayinclude
al um na-treated potassiumfluoride (KF-Al ,3) and the like. The
reaction tenperature can usually be perforned at 0°Cto the refl ux
tenperature of the solvent and is perfornmed preferably at 10°Cto

40°C. Thereactiontinevaries dependingonthe startingmterials
used, the solvent used, the reaction tenperature or the |ike, but
is usually 30 mnutes to 3 days.
[ 0130]
Step 4-3

This step is a step of producing the conpound (15) fromthe
conmpound (14). The conmpound (15) can be produced i naccordancew th
any of the nmet hod describedin step 3-3 of schenme 3, nethods sim | ar
t heret o, met hods descri bedinother [iteratures, andnmethodssiml ar
t her et o.
[ 0131]
Step 4-4

This step is a step of hydrolyzing the ester noiety of the
conmpound (15) to produce t he conmpound (1c). The conpound (1c) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

[ 0132]
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Synt hesi s of conpound (3b)

The conpound (3) when R*is H (this compound may her ei nafter
bereferredtoastheconpound (3b)) can be produced fromt he conpound
(8) inaccordance wi t h any of net hods descri bed i nschene 5, net hods
simlar thereto, methods descri bedinother |iteratures, and et hods
simlar thereto.

[ 0133]
Schene 5
[ 0134]

[ Chem cal Fornmul a 20]

Step 5-1
Ph\vacon1 PhYF’h Step 5-2
i |
Ph (16) N CO,Q' BocHN . _CO,Q"
AI"Z/\(NOZ . .
R? Ar2 NO: Ar? NO:
H R2 H R?
®) (17) (18)
Step 5-3
Step 5-4
0 0
HoN BocHN
Ar2 o R2 Ar2 N R2
(3b) (19)

[ 0135]

In the above fornulas, Ar?, R and Q@ are as descri bed above,
and each carbon at ommar ked wi th an asteri skis an asymretric carbon
at om
[ 0136]

Step 5-1

Thi sstepisastepof reacti ngtheconpound(8) withtheconpound
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(16) to producetheconpound (17). The conpound (17) can be produced
by, for exanple, reacting the conpound (16) with the conpound (8)
in a solvent in the presence of a base. Exanples of the sol vent
used nmay i ncl ude tetrahydrofuran, hexane, m xed sol vents of them
and the li ke. Exanpl es of the base used may i ncl ude organol it hi uns
suchas|!ithiumdiisopropyl am de(LDA) Iithi umhexanet hyl di sil azi de
(LHVMDS) and the |like. The reaction tenperature can usually be
performed at -78°Cto the reflux tenperature of the solvent and is
performed preferably at -78°C to 30°C. The reaction tinme varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

Further, the conpound (8) and t he conpound (16) used inthis
stepmay beacomerci al | y avai | abl e, or can be producedi naccor dance
wi th any of methods described in other |iteratures, and nethods
simlar thereto.

[ 0137]
Step 5-2

Thi sstepisastepof convertingthei m nenoi etyof t heconpound
(17) to producethe conmpound (18). The conmpound (18) can be produced
by, for exanple, reacting the compound (17) with water in acetic
acid and then reacting the obtained product with di-tert-butyl
di carbonat e ((Boc) 20 i nasol vent i nt hepresenceof abase. Exanpl es
of the solvent used may include water, nethanol, ethanol,

tetrahydrofuran, ethyl acetate, N, N-di nethylfornmam de,
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1, 4-di oxane, acetonitrile, m xed solvents of themand the I|ike.
Exanpl es of t he base used may i ncl ude tri et hyl am ne, sodi umhydr ogen
car bonat e, sodi umcarbonateandthelike. Thereactiontenperature
can usually be perfornmed at 0°Cto the reflux tenperature of the

solvent and is performed preferably at 10°Cto 70°C. The reaction
time vari es depending on the starting materi als used, the sol vent
used, thereactiontenperatureor thelike, but i susually 30m nutes
to 3 days.
[ 0138]
Step 5-3

This step is a step of produci ng the conpound (19) fromthe
conpound (18). The conpound (19) can be produced i naccordancew th
any of the nmet hod describedin step 3-3 of schenme 3, nethods sim | ar
t heret o, met hods descri bedinother |iteratures, andnethodssiml ar
t her et o.
[ 0139]
Step 5-4

This step is a step of deprotecting the tert-butoxycarbonyl
(Boc) group inthe conpound (19) to produce the conpound (3b). The
conpound (3b) can be produced by, for exanpl e, reacti ngthe conmpound
(19) with an acid such as trifluoroacetic acid (TFA) or hydrogen
chloride in a solvent. Exanples of the solvent used may include
di chl or onet hane, di oxane, ethyl acetate, nethanol, water, m xed
sol vents of themandthelike. Thereactiontenperaturecanusually

be perfornmed at 0°Cto the reflux tenperature of the solvent and
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is performed preferably at 0°Cto 60°C. The reaction tinme varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

[ 0140]

Synt hesi s of conpound (1d)

The conmpound (1) when R'is a C to Csal kyl group (this conmpound
may herei nafter bereferredto as the conpound (1d)) can be produced
fromthe conmpound (20) i n accordance with any of nethods descri bed
in scheme 6, nethods simlar thereto, methods described in other
literatures, and nmethods simlar thereto.

[ 0141]
Schene 6
[0142]

[ Chem cal Fornula 21]

Step 6-1 Step 6-2 Step 6-3 Step 6-4
o) o] : o] o) o)
Q'o,c Q'o,c % WRE qi0,c ¢ Q'0,¢ HO,C
TN, TN CON-RE TN-RE . N-Re
Al'2 RZ R3 AI’2 R2 R3 AI'2 R2 R3 AI'2 RZ R3 Al'2 RZ R3
(20) @1 (23) (24) (1d)

In the above formulas, Ar?, R, R, and Q are as descri bed
above, R isaCy.gal kyl group, Wi s anl eavi nggroup suchas achlorine
atom a brom ne atom an i odi ne atom a net hane sul f onyl oxy group,
atrifluoronethane sul fonyl oxy group and the | i ke, and each carbon
atom marked with an asterisk is an asymretric carbon atom

[ 0143]
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Step 6-1

Thisstepisastepof chlorinatingtheconpound (20) toproduce
t he conpound (21). Theconpound(21) canbe producedby, for exanpl e,
reacti ngtheconpound(20) wi thsul furyl chloride(SG,d ;) inasol vent.
Exanpl es of the solvent used may include tetrahydrofuran and the
like. The reaction tenperature can usually be performed at 0°Cto
the reflux tenperature of the solvent and is perforned preferably
at 20°Cto 70°C. Thereactiontinme varies dependingonthe starting
mat eri al s used, the solvent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.

The conpound (20) usedinthi sstepcanbeproducedi naccordance
wi th any of nethods described in schene 3 or 4, nethods simlar
t heret o, met hods descri bedinother |iteratures, andnmethodssiml ar
t her et o.

[ 0144]
Step 6-2

This step is a step of reacting the conpound (21) with the
conpound (22) to produce t he conpound (23). The conpound (23) can
be produced by, for exanple, reacting the conpound (21) with the
conmpound (22) in a solvent inthe presence of a base. Exanples of
t he sol vent used may i ncl udet et rahydrof uran, N, N-di net hyl f or mam de,
m xed sol vents of themand the |li ke. Exanples of the base used nay
i ncl ude al kal i nmetal hydri dessuchasl|ithi umhydride, sodi umhydri de
and the |like, alkali netal hydroxides such as sodi um hydroxi de,

pot assi umhydr oxi de and the | i ke, and carbonat es such as pot assi um
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carbonat e, cesi umcarbonateandthelike. Thereactiontenperature
can usual ly be perfornmed at -10°Cto the refl ux tenperature of the
solvent and is perfornmed preferably at 0°Cto 60°C. The reaction
time vari es depending on the starting materi als used, the sol vent
used, thereactiontenperatureor thelike, but i susually 30m nutes
to 3 days.

The conpound (22) used in this step may be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.

[ 0145]
Step 6-3

This step is a step of dechlorinating the conpound (23) to
produce the conmpound (24). The conpound (24) can be produced by,
for exanpl e, reactingthe conpound (23) with zinc powder (Zn powder)
inasolvent inthe presence of acetic acid. Exanples of the sol vent
used may i ncl ude net hanol , et hanol, water, tetrahydrofuran, m xed
sol vents of themandthelike. Thereactiontenperaturecanusually
be perfornmed at 0°Cto the reflux tenperature of the solvent and
is perfornmed preferably at 10°Cto 40°C. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

[ 0146]
Step 6-4

This step is a step of hydrolyzing the ester noiety of the
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conpound (24) to produce t he conpound (1d). The conpound (1d) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nethods simlar thereto.

[0147]

Synt hesi s of conpound (1le)

The conpound (1) when Rtis a —-OC, to Cs al kyl group (this
conmpound may hereinafter be referred to as the conpound (1e)) can
be produced fromt he conpound (14) i n accordance wi t h any of net hods
descri bed in schenme 7, methods simlar thereto, nmethods descri bed
in other literatures, and nmethods simlar thereto.

[ 0148]
Schene 7
[ 0149]

[ Chem cal Fornula 22]

Step 7-1 Step 7-2 Step 7-3
0 -R® 0 0
Q'0,C.__COo,Q" Q'0,C V\(’22R) Q'0,C HO,C
L(NO - . N-OoH — © N-OR? — » "~ N-OR@
2
Arz RZ R3 Arz R2 R3 Ar2 RZ R3 Ar2 RZ R3
(14) (25) (26) (1e)

[ 0150]

I nthe above formul as, Ar?, R, R}, R?, @, and War e as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[ 0151]

Step 7-1
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This step is a step of produci ng the conpound (25) fromthe
conpound (14). The conpound (25) can be produced by, for exanpl e,
reacting the conpound (14) with zinc powder in a solvent in the
presence of anmmoni um chloride. Exanples of the solvent used may
i ncl ude nmet hanol, et hanol, water, tetrahydrofuran, m xed sol vents
of themand the |ike. The reaction tenperature can usually be
performed at 0°C to the reflux tenperature of the solvent and is
performed preferably at 10°C to 40°C. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 10 mnutes to 3
days.

[ 0152]
Step 7-2

This step is a step of reacting the conpound (25) with the
conmpound (22) to produce t he conmpound (26). The conpound (26) can
be produced i n accordance with any of the nethod described in step
6- 2 of schenme 6, nmethods sim | ar thereto, net hods descri bed i n ot her
literatures, and nmethods simlar thereto.

[ 0153]
Step 7-3

This step is a step of hydrolyzing the ester noiety of the
conpound (26) to produce t he conpound (1le). The conpound (1le) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her

literatures, and methods simlar thereto.
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[ 0154]
Synt hesi s of conpound (1f)

The conpound (1) when R' i s a hydrogen atomand Ar?is a group
represented by A7) (this conpound nay hereinafter be referred to
as the compound (1f)) can be produced fromthe conpound (27) in
accordance w t h any of nmet hods descri bedi nschene 8, nmet hods si m | ar
t hereto, met hods descri bedinother [iteratures, andnmethodssiml ar
t her et o.

[ 0155]
Schene 8
[ 0156]

[ Chem cal Formul a 23]

o Step 8-1 o Step 8-2
Q'0,C Q'o,C
©ONH : . NH
RS * R
< \\ﬁﬁ D
/\R7 ZR7
0TBS OH
@7) (28) (29) (1f)

[ 0157]

Inthe above formul as, R, R®, R’, R, @, and mare as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[ 0158]

Step 8-1

Thi sstepisastepof deprotectingthetert-butyl di nmethylsilyl

(TBS) group inthe conpound (27) to produce t he conmpound (28). The

conpound (28) can be produced by, for exanpl e, reacti ngthe conmpound
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(27) with an aqueous hydrogen chloride solution in a solvent.
Exanpl es of the sol vent used nmay incl ude tetrahydrofuran, water,
m xed sol vents of themand the |ike. The reaction tenperature can
usual |y be perforned at 0°Cto the refl ux tenperature of the sol vent
andisperformedpreferablyat 20°Ct040°C. Thereactiontinevaries
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

The conpound (27) usedint hi sstepcanbeproducedi naccordance
wi th any of nethods described in schene 3 or 4, nethods simlar
t hereto, met hods descri bedinother [iteratures, andnmethodssiml ar
t her et o.

[ 0159]
Step 8-2

Thi sstepisastepof reduci ngthehydroxygroupintheconpound
(28) toproducetheconpound (29). The conpound (29) can be produced
by, for exanple, hydrogenating the conpound (28) in a solvent in
the presence of a catal yst such as 10% pal | adi um on carbon (10%
Pd-C). Exanpl es of the sol vent used may i ncl ude net hanol , et hanol
di chl or onet hane, t etrahydr of uran, et hyl acetate, aceticacid, m xed
sol vents of themandthelike. Thereactiontenperaturecanusually
be perfornmed at 0°Cto the reflux tenperature of the solvent and
is perfornmed preferably at 20°Cto 40°C. The reaction tine varies
depending on the starting materials used, the solvent used, the

reaction tenperature or the like, but is usually 30 mnutes to 3
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days.
[ 0160]
Step 8-3

This step is a step of hydrolyzing the ester noiety of the
conmpound (29) to produce t he conmpound (1f). The conpound (1f) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nethods simlar thereto.

[0161]
Synt hesi s of conpounds (3c) to (3e)

The conmpound (3) when R'is a G to Cs al kyl group optionally
havi ng substi tuent (s) (these conpounds may herei nafter bereferred
to as the conpound (3c), the conpound (3d), and t he conpound (3e))
can be produced fromthe conpound (3a) in accordance with any of
met hods described in schene 9, nethods simlar thereto, nethods
described in other literatures, and nethods simlar thereto.
[0162]

Schene 9
[0163]

[ Chem cal Fornul a 24]
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Step 9-3 0

0
BocHN HoN
* N-R? " N-Re
Ar? R3 Ar? 3

RE™ (a1) R R (a0)
Step 9-2
W-R? Step 9-4 Step 9-5
(22) . o
Y'-OTBS o)
0 0 _/ BocHN _ HoN 1
HZNJ;L( Step 9-1 BocHN ]:/\l( w (32) oc j:ZiN—/w 0TBS 2 jiléNJY OH
" NH " NH <
A * Ar2 3 Ar? R3
R 2
AP ORS AT PRS Step 9-6 R? R
(30) Y2-C0,Q" %3) ()
(3a) w
rRe R
(34) Step 9-7
BocHN P 2 1 H.N 2
_ Y2-CO,Q 2 Y2-C0,Q!
zj;liN‘cARb - jifiN%Rb 2
Ar R2 Rg Ar? R2 R3R
(35) (3e)
[ 0164]

I nthe above formul as, Ar?, R?, R®, R?, @', and War e as descri bed
above, R’ and R are each independently a hydrogen atomor a C.g
al kyl group, Y'isaCy.sal kyl ene, Y?is asinglebondor aC.zal kyl ene
group, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[0165]

Step 9-1

Thisstepisastepof protectingtheam nogroupintheconpound
(3a) withatert-butoxycarbonyl (Boc) groupto produce the conpound
(30). The conpound (30) can be produced by, for exanple, reacting
the conpound (3a) with di-tert-butyl dicarbonate ((Boc):0 in a
sol vent i nt he presence or absence of abase. Exanpl es of t he sol vent
used may include water, nethanol, ethanol, tetrahydrofuran,

N, N- di met hyl f or mam de, 1, 4-di oxane, acetonitrile, m xed sol vents
of themand the |ike. Exanples of the base used may include

trimethylam ne, triethylam ne, N-nethyl norpholine and the I|ike.
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Thereactiontenperaturecanusuallybeperfornedat 0°Ctothereflux
tenperature of the solvent and is perforned preferably at 10°Cto
60°C. Thereactiontimnme varies dependingonthe starting materials
used, the solvent used, the reaction tenperature or the |ike, but
is usually 30 mnutes to 3 days.
[0166]
Step 9-2

This step is a step of reacting the conpound (30) with the
conmpound (22) to produce t he conmpound (31). The conpound (31) can
be produced by, for exanple, reacting the conpound (30) with the
conpound (22) in a solvent in the presence of a base. Exanpl es of
t hesol vent used may i ncl udet et rahydr of uran, N, N-di net hyl f or mam de
m xed sol vents of themand the | i ke. Exanples of the base used may
i nclude lithiumhydride, sodi umhydri de, potassiumtert-butoxide
and the like. The reaction tenperature can usually be perforned
at -10°Cto the reflux tenperature of the solvent and i s perforned

preferably at 0°C to 60°C. The reaction tinme varies dependi ng on
the starting materials used, the solvent used, the reaction
tenperature or the like, but is usually 30 minutes to 3 days.
Further, the conpound (22) used in this step may be a
commercially avail abl e, or can be produced i n accordance with any
of methods described in other literatures, and nethods simlar
t hereto.
[0167]

Step 9-3
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This step is a step of deprotecting the tert-butoxycarbonyl
(Boc) group inthe conmpound (31) to produce t he conmpound (3c). The
conpound (3c) can be produced i n accordance with any of the nethod
describedin step 5-4 of schene 5, net hods sim | ar thereto, nethods
described in other literatures, and nethods simlar thereto.
[0168]

Step 9-4

This step is a step of reacting the conpound (30) with the
conmpound (32) to produce t he conmpound (33). The conpound (33) can
be produced i n accordance with any of the nethod described in step
9-2 of schenme 9, net hods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

Further, the conpound (32) used in this step may be a
commercially avail abl e, or can be produced i n accordance with any
of methods described in other literatures, and nethods simlar
t her et o.

[0169]
Step 9-5

This step is a step of deprotecting the TBS and Boc groups
in the conpound (33) to produce the conpound (3d). The conpound
(3d) can be produced by, for exanple, reacting the conpound (33)
withanacidsuchastrifluoroacetic acid (TFA) or hydrogen chl ori de
in a water-containing solvent. Exanples of the solvent used nay
include m xtures of water with nethanol, ethanol, di oxane, and so

on. The reaction tenperature can usually be perforned at -10°Cto
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the reflux tenperature of the solvent and is perforned preferably
at 0°Cto 60°C. The reaction tinme varies depending onthe starting
mat eri al s used, the sol vent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.

[0170]

Step 9-6

This step is a step of reacting the conpound (30) with the
conmpound (34) to produce t he conmpound (35). The conpound (35) can
be produced i n accordance with any of the nethod described in step
9-2 of schenme 9, net hods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

Further, the conpound (34) used in this step may be a
commercially avail abl e, or can be produced i n accordance with any
of methods described in other literatures, and nethods simlar
t her et o.

[0171]
Step 9-7

Thi sstepisastepof deprotectingtheBocgroupintheconpound
(35) toproducetheconmpound (3e). The conmpound (3e) can be produced
i naccordance wi th any of the net hod describedin step 5-4 of schene
5, net hods sim | ar thereto, nmet hods describedinother Iiteratures,
and nethods simlar thereto.

[0172]
Alternative synthesis of conpounds (3c) and (3d)

The conpounds (3c) and (3d) can be produced fromt he conpound
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(5) inaccordance wi t h any of net hods descri bedi nschene 10, net hods
sim |l ar thereto, met hods descri bedinother |iteratures, andnethods
simlar thereto.

[0173]

Schene 10

[0174]

[ Chem cal Fornmul a 25]

0 _Ra 0 0
CbzHN ) V¥22F§ CszNjiK/( HZN]:(K
L NH . N-Re * N-Re
AI’2 R2 R3 Ar2 R2 R3 AI’2 R2 R3
Step 10-3 (5) (36) (3c)
Y'-OTBS
w (32)
CbzHN 7 Sep 10 CbzHN 7 Siep 105 H,N 7
Y4 Y1_ ¥4 Y1_ 1_
jiﬁNJ OTBS jiiNJ OH 2 jiiN—/Y OH
Ar? RO Ar? RS Ar? R
(37) (38) (3d)
[ 0175]

I nthe above formul as, Ar?, R?, R, R}, W and Y*are as descri bed
above, and each carbon atommarked with an asteriskis anasymretric
carbon atom
[0176]

Step 10-1

Thi sstepisastepof reacti ngtheconpound(5) withtheconpound
(22) to producethe conmpound (36). The conmpound (36) can be produced
i naccordance wi th any of the net hod describedin step 9-2 of schene
9, nethods sim | ar thereto, nmethods describedinother [iteratures,

and nethods sim | ar thereto.
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The conpound (22) used in this step may be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.
[0177]

Step 10-2

Thi sstepisastepof deprotectingthebenzyl oxycarbonyl (Chz)
groupi ntheconpound (36) toproducetheconpound(3c). Theconpound
(3c) can be produced i n accordance wi th any of t he net hod descri bed
instep 2-4 of schene 2, nethods sim | ar thereto, nethods descri bed
in other literatures, and nmethods simlar thereto.

[0178]
Step 10-3

Thi sstepisastepof reacti ngtheconpound(5) withtheconpound
(32) toproducetheconmpound (37). The conmpound (37) can be produced
i naccordance wi th any of the net hod describedin step 9-2 of schene
9, nethods sim | ar thereto, nmethods describedinother [iteratures,
and nethods simlar thereto.

The conpound (32) used in this step may be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.
[0179]

Step 10-4

Thi sstepisastepof deprotectingthe TBSgroupintheconpound

(37) toproducetheconpound (38). The conpound (38) can be produced

by, for exanpl e, reacti ngthe conmpound (37) withtetrabutylammoni um
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fluoride (TBAF) in a solvent. Exanples of the solvent used may
i ncl ude tetrahydrofuran, N, N-di nethyl formam de, m xed sol vent s of
themandtheli ke. Thereactiontenperaturecanusually beperforned
at 0°Cto the reflux tenperature of the solvent and is perforned

preferably at 10°Cto 40°C. The reaction tine varies dependi ng on

the starting materials used, the solvent used, the reaction
tenperature or the like, but is usually 30 mnutes to 3 days.
[ 0180]

Step 10-5

Thisstepisastepof deprotectingthe Cbzgroupintheconpound
(38) toproducetheconpound (3d). The conpound (3d) can be produced
i naccordance wi t h any of the net hod describedin step 2-4 of schene
2, nethods sim | ar thereto, nmethods describedinother |iteratures,
and net hods simlar thereto.

[0181]
Synt hesi s of conpounds (3f) to (39)

The conmpounds represented by the follow ng fornula (3f) (the
conmpound may hereinafter be referred to as the conpound (3f)) and
represented by the following formula (3g) (the conpound may
herei nafter bereferredto as the conpound (3g)) anong t he conpound
(3) can be produced fromthe conpound (39) in accordance with any
of met hods descri bedin schene 11, nethods sim | ar t hereto, nethods
described in other literatures, and nethods sim|lar thereto.
[0182]

Schene 11
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[ 0183]

[ Chem cal Formul a 26]

Step 11-1 Step 11-2 Step 11-3
BocHN. W-R' BooHN. BocHN. [/ W
ocl c0o,Q" oc co,Q" oc OH 2 OH
. N @ . Nfpe — LN — . Nea
Arzjii 3 Ar? ;RéR Ar? ZRé; Ar? ?Ré;
R2 R R2 R R2 R R2 R
39) (40) 1) (3f)
Step 11-4
o
H2N g 00201
. N—éRa
AI'2 R2 R3R

[ 0184]
I nthe above formul as, Ar?, R?, R®, R?, @', and War e as descri bed
5 above, and each carbon atommarked with an asteri skis anasymretric
carbon atom
[ 0185]
Step 11-1
This step is a step of reacting the conpound (39) wth the
10 compound (22) to produce the compound (40). The conpound (40) can
be produced by, for exanple, reacting the conmpound (39) with the
conmpound (22) in a solvent inthe presence of a base. Exanples of
t he sol vent used may i ncl udetetrahydrofuranandtheli ke. Exanples
of the base used may include organolithiunms such as |ithium
15 diisopropyl am de (LDA), |ithiumhexanethyl disilazide (LHVDS) and
thelike. Thereactiontenperaturecanusuallybeperfornedat -78°C
tothereflux tenperature of the solvent andi s perforned preferably
at -78°Cto 30°C. Thereactiontinevaries dependingonthestarting
mat eri al s used, the sol vent used, the reaction tenperature or the
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like, but is usually 30 mnutes to 3 days.

The conpound (39) usedint hi sstepcanbeproducedi naccordance
wi th any of the method described in step 9-2 of schenme 9, nethods
simlar thereto, methods descri bedinother |iteratures, and et hods
simlar thereto.

Further, the conpound (22) used in this step may be a
comercially avail abl e, or can be produced i n accordance with any
of methods described in other literatures, and nethods simlar
t her et o.

[ 0186]
Step 11-2

Thi s stepisastepof reduci ngtheester noi ety of the conpound
(40) t o producethe conmpound (41). The conmpound (41) can be produced
by, for exanple, reacting the conpound (40) with a reduci ng agent
such as |ithium borohydride (LiBH;), lithium alum num hydride
(Li Al Hy), diisobutylalumniumhydride (DIBAL) and the like in a
sol vent. Exanpl es of the sol vent used may i ncl ude t etrahydr of uran
and the like. The reaction tenperature can usually be perforned
at -20°Cto the reflux tenperature of the solvent and i s perforned
preferably at 0°C to 30°C. The reaction tinme varies dependi ng on

the starting materials used, the solvent used, the reaction
tenperature or the like, but is usually 30 mnutes to 3 days.
[ 0187]

Step 11-3

Thi sstepisastepof deprotectingtheBocgroupintheconpound
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(41) to producetheconpound (3f). The conpound (3f) can be produced
i naccordance wi t h any of the net hod descri bedin step 5-4 of schene
5, nethods sim | ar thereto, nmethods describedinother [iteratures,
and net hods simlar thereto.

[ 0188]

Step 11-4

Thi sstepisastepof deprotectingtheBocgroupintheconpound
(40) t o producethe conmpound (3g). The conmpound (3g) can be produced
i naccordance wi t h any of the net hod describedin step 5-4 of schene
5, nethods sim | ar thereto, nethods describedinother [iteratures,
and nethods simlar thereto.

[ 0189]

The compound (3g) can be produced fromthe conpound (42) in
accordancew t hany of nmet hods descri bedi nschene 12, net hodssi m | ar
t heret o, met hods descri bedinother |iteratures, andnmethodssiml ar
t her et o.

[ 0190]
Schene 12
[0191]

[ Chem cal Fornula 27]

Step 12-1 Step 12-2
0 o) 0
CbzHN coal VR chzhn co,Q" HN CO,Q
* _/ (22) * ON=Q
* N _— % N_ﬁRa B — * Ra
2 2 a 2 R2
AT R A RN AT R
(42) (43) (39)
[ 0192]
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Inthe above forrmul as, Ar?, R?, R®, R?, and Q" are as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[0193]

Step 12-1

This step is a step of reacting the conpound (22) wth the
conpound (42) to produce t he conpound (43). The conpound (43) can
be produced i n accordance with any of the nethod described in step
11-1 of schene 11, nethods simlar thereto, nmethods described in
other literatures, and nethods simlar thereto.

The conpound (42) usedinthi sstepcanbeproducedi naccordance
wi th any of the nethod describedin step 10-1 of schene 10, net hods
simlar thereto, methods descri bedinother |iteratures, and et hods
simlar thereto.

[ 0194]
Step 12-2

Thi sstepisastepof deprotectingthe Cbzgroupintheconpound
(43) toproducetheconpound (3g). The conpound (3g) can be produced
i naccordance wi t h any of the net hod describedin step 2-4 of schene
2, nethods sim | ar thereto, nmethods describedinother [iteratures,
and net hods simlar thereto.

[ 0195]
Synt hesi s of conpounds (3h) and (3i)
The conmpounds represented by the foll ow ng fornula (3h) (the

conmpound may hereinafter be referred to as the conmpound (3h)) and
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represented by the following forrmula (3i) (the conpound may
hereinafter bereferredto as the conpound (3i)) anong t he conpound
(3) can be produced fromthe conpound (5) in accordance with any
of met hods descri bedin schene 13, net hods sim | ar thereto, nethods
described in other literatures, and nethods simlar thereto.

[ 0196]

Schene 13

[0197]

[ Chem cal Fornula 28]

Step 13-1
Y2-COQ'
o
w
ChzHN,_ R7<Rb CozHN._ L y2-coQ’
A C
Ar2 R2 R3 R2 R3
® “4)
Step 13-2 /
/ Step 13-3 Step 13-4 Step 13-5
0
0 0 o R? 0 Re
CbzHN Y2-COH H2N~NJ\Ra CbzHN v24 CbzHN v | ol H,N V2 _<\O\|(
© N Hias) N{ HN-NH : N{ N-N j( N-N
Ar2 re R’ AR R R T A R R A Re R’
r r2 R® d r2 R? g d r2 R r r2 R®
(45) @7) 48) @h)
Step 13-6 Iy
tep - ‘ HZN\)\Ra
49
“9  Step 13-7 Step 13-8 Step 13-9
o o o o 0 Re Re
CbzHN CbzHN ved CbzHN 2 _<\Oj HN e j/
BT SO 2 T S s P SIS s
AR HO AR S Ar® 3R A raR
(50) (51) (52) @i)

[ 0198]

In the above fornulas, Ar?, R, R, R, R, R, @, W and Y?
are as descri bed above, and each carbon at ommar ked wi t h an asteri sk
is an asymmetric carbon atom

[ 0199]
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Step 13-1

Thi sstepisastepof reacti ngt heconpound(5) withtheconpound
(34) toproducetheconpound (44). The conpound (44) can be produced
i naccordance wi th any of the net hod describedin step 9-2 of schene
9, nethods sim | ar thereto, nethods describedinother Iiteratures,
and net hods simlar thereto.

The conpound (34) used in this step may be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.

[ 0200]
Step 13-2

This step is a step of hydrolyzing the ester noiety of the
conmpound (44) to produce t he compound (45). The conpound (45) can
be produced i n accordance with any of the nethod described in step
3-4 of schene 3, nethods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

[ 0201]
Step 13-3

This step is a step of reacting the conpound (45) with the
conmpound (46) to produce t he conmpound (47). The conpound (47) can
be produced by, for exanple, reacting the conmpound (45) with the
conpound (46) in a solvent in the presence or absence of a base
and i n the presence of a condensi ng agent. Exanpl es of the sol vent
used may include N, N-di net hyl f ormam de, di chl oronet hane,

1, 4- di oxane, tetrahydrofuran, m xed sol vents of themand the | i ke.
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Exanpl es of the condensi ng agent used nmay incl ude

1-ethyl -3-(3-di net hyl am nopropyl ) carbodiimde (EDCl),

di cycl ohexyl car bodi i m de (DCC),

2-(1H 7-azabenzotriazol-1-yl)-1,1, 3, 3-tetranmet hyl uroni um
hexaf | uor ophosphat e nmet hanam ni um (HATU) and the like. |If
required, N, N-dinethylam no pyridine, pyridine,

1- hydr oxybenzotri azol e (HOBT) andthe | i ke can be used as areaction
pronotor. The reaction tenperature can usually be perfornmed at 0°C
tothereflux tenperature of the solvent andi s perforned preferably
at 0°Cto 30°C. Exanples of the usabl e base nay i ncl ude potassi um
carbonat e, sodium carbonate, triethylam ne,

N, N-di i sopropyl ethyl am ne and the | i ke. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

The conpound (46) used in this step may be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.
[0202]

Step 13-4

This step is a step of producing the conpound (48) fromthe
conpound (47). The conpound (48) can be produced by, for exanpl e,
reactingthe conpound (47) withtri phenyl phosphi ne, triethylam ne,
and 1,1,1, 2, 2, 2- hexachl oroethane in a solvent. Exanples of the

sol vent used may i ncl ude di chl oronet hane andtheli ke. Thereaction
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tenperature can usually be perfornmed at -78°C to the reflux
tenperature of the solvent and is perfornmed preferably at 0°C to
30°C. Thereactiontinmevaries dependingonthe starting materials
used, the solvent used, the reaction tenperature or the |ike, but
is usually 30 mnutes to 3 days.

[ 0203]

Step 13-5

Thisstepisastepof deprotectingtheCbzgroupintheconpound
(48) t o producethe conmpound (3h). The conmpound (3h) can be produced
i naccordance wi t h any of the net hod describedin step 2-4 of schene
2, methods sim | ar thereto, nmethods describedinother [iteratures,
and nethods simlar thereto.

[ 0204]
Step 13-6

This step is a step of reacting the conpound (45) with the
conpound (49) to produce t he conpound (50). The conpound (50) can
be produced i n accordance wi th any of the nethod described in step
13-3 of schene 13, nethods simlar thereto, nmethods described in
other literatures, and nethods simlar thereto.

The conpound (49) used in this step nay be a commercially
avai |l abl e, or can al so be produced i n accordance wi t h any of net hods
described in other literatures, and nethods simlar thereto.

[ 0205]
Step 13-7

This step is a step of oxidizing the al cohol noiety of the
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conpound (50) to a ketonetoproducetheconpound(51). The conpound
(51) can be produced by, for exanple, reacting the conmpound (50)
wi t h anoxi di zer such as 2-i odoxybenzoi cacidinasol vent. Exanples
of the solvent used may incl ude di nethyl sulfoxide and the |ike.
Thereactiontenperaturecanusual lybeperfornedat 0°Ctotherefl ux
tenperature of the solvent and is perforned preferably at 10°Cto
30°C. Thereactiontinevaries dependingonthe starting materials
used, the solvent used, the reaction tenperature or the |ike, but
is usually 30 mnutes to 3 days.
[ 0206]
Step 13-8

This step is a step of produci ng the conpound (52) fromthe
conmpound (51). The compound (52) can be produced by, for exanpl e,
reacti ngtheconpound(51) withtri phenyl phosphi neandtri et hyl am ne
in a solvent. Exanples of the solvent used may include carbon
tetrachloride and the | ike. The reaction tenperature can usually
be perfornmed at 0°Cto the reflux tenperature of the solvent and
is perforned preferably at 50°Cto 90°C. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0207]
Step 13-9

Thi sstepisastepof deprotectingthe Cozgroupintheconpound

(52) toproducetheconmpound (3i). The conmpound (3i) can be produced
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i naccordance wi t h any of the net hod describedin step 2-4 of schene
2, methods sim |l ar thereto, nmethods describedinother |iteratures,
and nethods simlar thereto.

[ 0208]

Synt hesi s of conpound (3j)

The conpound represented by the following formula (3j) (the
conmpound may herei nafter bereferredto as the conpound (3j)) anong
t he conpound (3) can be produced f romt he conpound (53) i naccor dance
wi t h any of nmet hods descri bedin schene 14, net hods si m | ar t heret o,
met hods descri bedinother |iteratures, andnethodssi m | ar thereto.
[ 0209]

Schene 14
[ 0210]

[ Chem cal Fornula 29]

Step 14-1 Step 14-2
0 0.0 0.0

CbzHN S-R2 CbzHN Osd_ga HzN Osd e

"N - © N - TN

2 2 2
Ar R2 R3 Ar RZ R3 Ar RZ R3

(53) (54) (3))

[ 0211]

In the above fornulas, Ar?, R, R, and R* are as descri bed
above, and each carbon atommarked wi th an asteri sk is anasymretric
carbon atom
[0212]

Step 14-1

This step is a step of converting the sulfanyl group in the
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conpound (53) to a sulfonyl group to produce the conpound (54).
The conmpound (54) can be produced by, for exanple, treating the
conpound (53) with an oxidi zer such as neta-chl or operoxybenzoi c
acid(mCPBA) inasolvent. Exanplesof the sol vent used may i ncl ude
di chl oronet hane, acetonitrile, tetrahydrofuran, m xed sol vents of
themand the | i ke. The anount of t he oxi di zer used i s usual | y about
2 to 5 nolar equivalents with respect to 1 nole of the conpound
(53). The reaction tenperature can usually be performed at 0°Cto
the refl ux tenperature of the solvent and is perfornmed preferably
at 0°Cto 30°C. Thereaction tinme varies depending onthe starting
mat eri al s used, the sol vent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.

The conpound (53) usedi nt hi sstepcanbeproducedi naccordance
wi th any of the net hod describedin step 10-1 of schene 10, net hods
simlar thereto, methods descri bedinother |iteratures, and et hods
simlar thereto.

[0213]
Step 14-2

Thisstepisastepof deprotectingtheCbzgroupintheconpound
(54) toproducetheconmpound (3j). Theconpound (3j) can be produced
i naccordance wi th any of the net hod descri bedin step 2-4 of schene
2, methods sim | ar thereto, nethods describedinother [iteratures,
and nethods simlar thereto.

[ 0214]

Synt hesi s of conpounds (lc), (Id), and (le)
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The conpoundsrepresentedbythefoll ow ngforrmulas(lc), (1d),
and(1le) (theconpounds may herei nafter bereferredtoastheconpounds
(lc), (1d), and (le)) anong the conpound (1) can be produced from
t he conpound (3e) in accordance with any of methods described in
schenme 15, nethods simlar thereto, nethods described in other
literatures, and nethods simlar thereto.

[ 0215]
Schene 15
[ 0216]

[ Chem cal Fornmul a 30]

Step 15-1
O Ar'— NCO
H2N \(2-cozo1 Ar1’ Y2 00201
Ar? ) N‘Ry/\cRb R°
T g2 R® 2 R®
(3e) (Ic)
Step 15-2
Step 15-3
N o
H 2 N~q3 H 0 \N—Q3
,N Q2 "Q H
Ar’ 7fN _ Y2-COH (55) Ar1/N7]/N v
o I N—(\Rb - . & L N—ﬂRb 0
Ar? R® 2 ©
2 R3 Ar R3R

[0217]

In the above formulas, Arl, Ar?2, R, R}, R, R, Y? and Q are
as descri bed above, @ and @ are each i ndependent |y a hydrogen at om
or a C..¢ al kyl group optionally having substituent(s) or @ and Q&
t oget her forman al kyl ene group, and each carbon atommarked with
an asterisk is an asymetric carbon atom
[ 0218]

Step 15-1
This step is a step of reacting the conpound (3e) with the

126



10

15

20

25

conpound (4) to produce the conmpound (Ic). The conpound (Ic) can
be produced i n accordance with any of the nethod described in step
1-2 of schene 1, nmet hods si m | ar thereto, nethods descri bed i n ot her
literatures, and nethods simlar thereto.

[0219]

Step 15-2

This step is a step of hydrolyzing the ester noiety of the
conmpound (I c) to produce t he conmpound (1d). The conpound (1d) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her
literatures, and nmethods simlar thereto.

[ 0220]
Step 15-3

This step is a step of reacting the conpound (1d) with the
conmpound (55) to produce t he conmpound (le). The conpound (le) can
be produced i n accordance with any of the nethod described in step
13-3 of schene 13, nethods simlar thereto, nmethods described in
other literatures, and nmethods simlar thereto.

Further, the conpound (55) used in this step nmay be a
commercially avail abl e, or can be produced i n accordance with any
of methods described in other literatures, and nethods simlar
t her et o.

[ 0221]
Synt hesis of conmpounds (I1f), (l1g), (lh), and (Ii)

The conpoundsrepresentedbythefoll owi ngformulas(1f), (19),
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(Ih), and (1i1) (the conmpounds may hereinafter be referred to as
t he conpounds (I1f), (lg), (Ih), and (1i)) anong the conmpound (1)
of t he enbodi nment can be produced fromt he conpound (56) i naccor dance
wi t h any of nmet hods descri bedin schene 16, net hods si m | ar t heret o,
5 methodsdescribedinother literatures, andnethodssimlar thereto

[ 0222]

Schene 16

[ 0223]

[ Chem cal Fornula 31]

0 0 0

Q'0,C Step 16-1 Q'0,C Step 16-2 HO,C

RS . NH g8 . NH RS . NH
ZRY R R

(56) (57) (58)
Step 16-3
Ar'—NH,
(2)
H H O
Ar1/N77/N
" NH

80 *
R
Ti0” ~\R7

(60)

Step 16-6 \Ste'o 16-7

H
Q? N Q3
(55)

Step 16-8

10 [ 0224]
In the above formulas, Arl, R’, R, R, R, @, @&, and Q are
as descri bed above, and each carbon atom marked with an asteri sk
is an asynmetric carbon atom

[ 0225]
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Step 16-1

This stepis a step of protecting the phenolic hydroxy group
i nthe conpound (56) withabenzyl (Bn) groupto producethe conpound
(57). The conpound (57) can be produced by, for exanple, reacting
t he conpound (56) with benzyl brom de in a solvent in the presence
of abase. Exanpl esof thesol vent used may i ncl udet et rahydr of uran,
N, N- di met hyl f ormam de, m xed sol vents of themand the I|ike.
Exanpl es of the base used may i ncl ude sodi umcarbonate, potassium
carbonat e, cesi umcarbonate andthelike. Thereactiontenperature
can usually be perfornmed at 0°Cto the reflux tenperature of the
solvent and is performed preferably at 10°Cto 40°C. The reaction
time varies depending on the starting materi al s used, the sol vent
used, thereactiontenperatureor thelike, but i susually 30m nutes
to 3 days.

The conpound (56) usedint hi sstepcanbeproducedi naccordance
wi th any of nmethods described in schene 3 or 4, nethods simlar
t heret o, met hods descri bedinother [iteratures, andnmethodssiml ar
t her et o.

[ 0226]
Step 16-2

This step is a step of hydrolyzing the ester noiety of the
conpound (57) to produce t he conpound (58). The conpound (58) can
be produced i n accordance with any of the nethod described in step
3-4 of schenme 3, nethods sim | ar thereto, nmet hods descri bedin ot her

literatures, and methods simlar thereto.
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[ 0227]
Step 16-3

This step is a step of produci ng the conpound (59) fromthe
conmpound (58). The conmpound (59) can be produced i naccordancew th
any of the net hod describedinstep 1-1 of schenme 1, net hods sim | ar
t heret o, met hods descri bedinother |iteratures, andnethodssiml ar
t her et o.
[ 0228]
Step 16-4

Thi s stepisastepof deprotectingtheBngroupintheconpound
(59) toproducetheconpound (If). Theconpound (If) canbe produced
by, for exanple, hydrogenating the conmpound (59) in a solvent in
the presence of a catal yst such as 10% pal | adi um on carbon (10%
Pd-C) andtheli ke. Exanpl esof t hesol vent usednay i ncl ude net hanol
et hanol , di chl oronet hane, tetrahydrofuran, ethyl acetate, m xed
sol vents of themandthelike. Thereactiontenperaturecanusually
be perfornmed at 0°Cto the reflux tenperature of the solvent and
is perfornmed preferably at 10°Cto 40°C. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0229]
Step 16-5

This step is a step of trifluoronethane-sulfonylating the

hydroxy group in the conpound (If) to produce the conpound (60).

130



10

15

20

25

The conmpound (60) can be produced by, for exanple, reacting the
conpound (If) with a trifluoronethane-sul fonylation agent in a
solvent in the presence of a base. Exanples of the solvent used
may i ncl ude di chl oronet hane, 1, 2-dichl or oet hane, pyridi ne,
t et rahydrof uran, N, N-di net hyl f or mam de, 1, 4- di oxane, acetonitrile,
di et hyl ether, m xed solvents of themand the Iike. Exanples of
the trifluoronethane-sul fonyl ati on agent may i nclude N phenyl
bi s(trifluoronethanesul foninmde), trifluoronmethanesul fonic
anhydride and the |ike. Exanples of the base used may incl ude
pot assi um car bonat e, sodi umcarbonate, sodi umhydri de, potassium
phosphat e, N, N-di i sopropyl et hyl am ne, triethyl am ne, 2, 6-1utidine
and the like. The reaction tenperature can usually be perforned
at -78°Cto the reflux tenperature of the solvent and i s perforned
preferably at -20°C to 30°C. The reaction tine varies dependi ng
on the starting nmaterials used, the solvent used, the reaction
tenperature or the like, but is usually 30 mnutes to 3 days.
[ 0230]
Step 16-6

This step is a step of producing the conpound (Ig) fromthe
conmpound (60). The compound (1g) can be produced by, for exanple,
reacting the conpound (60) with the conpound (55) in a solvent in
the presence of acetonitrile, cesium carbonate,
2,2 -bi s(di phenyl phosphi no) -1, 1’ - bi napht hyl (BI NAP), pall adi um
acetate(ll), and nol ybdenum hexacarbonyl (M(CO ). Exanples of

t he sol vent used may i nclude toluene and the |ike. The reaction
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tenperature canusual |l y be perfornmedat 0O°Ctotherefluxtenperature
of the solvent and is perforned preferably at 50°C to 80°C. The
reactiontime varies depending onthe starting nmaterials used, the
sol vent used, the reaction tenperature or the like, but is usually
30 mnutes to 3 days.
[ 0231]
Step 16-7

This step is a step of producing the conpound (Ih) fromthe
conmpound (60). The compound (I h) can be produced by, for exanpl e,
reacting the conpound (60) with zi nc cyanide (Zn(CN),) in a sol vent
using a pal |l adiumreagent as a catal yst. Exanples of the sol vent
used may i ncl ude 1, 4- di oxane, tol uene, N, N-di net hyl f or mam de, m xed
sol vents of themand the |i ke. Exanples of the palladi umreagent
used may include tetrakis(triphenyl phosphi ne) pall adi um (0)
(Pd(PPh3)4) and the |i ke. The reaction tenperature can usually be
performed at 20°Cto the reflux tenperature of the solvent and is
performed preferably at 60°C to 100°C. The reaction tinme varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0232]
Step 16-8

Thi sstepisastepof hydrol yzi ngt hecyanogroupi nt heconpound
(I'h) to an am do group to produce the conpound (Ii). The conpound

(I'i) can be produced by, for exanple, reacting the conpound (Ih)
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in a solvent in the presence of a base. Exanples of the sol vent
used may i nclude water, methanol, ethanol, propanol, 2-propanol,
but anol, tetrahydrofuran, m xed solvents of themand the |ike.
Exanpl es of the base used nmay include |ithium hydroxide, sodium
hydr oxi de, potassi um hydroxide and the |ike. The reaction

t enperature canusual ly be perfornedat 0°Ctotherefl uxtenperature
of the solvent and is performed preferably at 60°Cto 100°C. The
reactiontine varies depending onthe starting materi als used, the
sol vent used, the reaction tenperature or the like, but is usually
30 mnutes to 3 days.

[ 0233]

Synt hesis of conmpounds (1)), (lk), and conpound (I1)

The conpound represented by the following forrmula (1j) (the
conmpound may herei nafter bereferredto as the conpound (Ij)) anong
t he conmpound (1) of the enbodi ment can be produced i n accordance
wi t h any of nmet hods descri bed in schene 1, nethods sim | ar thereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.

Furt hernore, the conpounds represented by the foll ow ng
formulas (1k) and (Il) (the conpounds rmay herei nafter be referred
to as the conmpounds (Ik) and (I1)) anmong the conpound (1) of the
enbodi ment can be produced fromthe conpound (1j) in accordance
wi t h any of net hods descri bedinschene 17, net hods si m | ar t hereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.
[ 0234]

Schene 17
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[ 0235]

[ Chem cal Fornula 32]

NoHP Step 17-1

Arl” 7]/

RSO

R®(0)S R

N-R?1

RZ R3

(1k)

[ 0236]

Intheaboveformulas, Ar', R, R?, R®, R, and Rareas descri bed
above, R°is a Cy.¢ al kyl group, and each carbon atom marked with
an asterisk is an asymetric carbon atom
[ 0237]

Step 17-1

This step is a step of converting the sulfanyl group in the
conmpound (lj) to a sulfinyl group to produce the conpound (1K).
The conpound (1k) can be produced by, for exanple, treating the
conpound (I1j) with an oxidizer such as neta-chl or operoxybenzoi c
acid(mCPBA) inasolvent. Exanplesof thesol vent used may i ncl ude
di chl oronet hane, acetonitrile, tetrahydrofuran, m xed sol vents of
themand the li ke. The anount of t he oxi di zer used i s usual | y about
1 to 2 nolar equivalents with respect to 1 nole of the conpound
(I'j). Thereaction tenperature can usually be performed at 0°Cto
the reflux tenperature of the solvent and is perforned preferably
at 0°Cto 30°C. Thereaction tine varies depending onthe starting
mat eri al s used, the sol vent used, the reaction tenperature or the

like, but is usually 30 mnutes to 3 days.
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[ 0238]
Step 17-2

This step is a step of converting the sulfanyl group in the
conmpound (lj) to a sulfonyl group to produce the conpound (11).
The conpound (11) can be produced by, for exanple, treating the
conmpound (lj) with an oxidizer such as meta-chl or oper oxybenzoi c
acid(mCPBA) inasolvent. Exanplesof thesol vent usedmay i ncl ude
di chl oronet hane, acetonitrile, tetrahydrofuran, m xed sol vents of
themand the li ke. The anount of t he oxi di zer used i s usual | y about
2 to 5 nolar equivalents with respect to 1 nole of the conpound
(l'j). Thereaction tenperature can usually be perfornmed at 0°Cto
the reflux tenperature of the solvent and is perforned preferably
at 0°Cto 30°C. Thereactiontinme varies depending onthe starting
mat eri al s used, the solvent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.
[ 0239]
Synt hesi s of conpounds (Im, (In), conmpound (l10), and conpound (1 p)

The conmpound represented by the following formula (Im (the
conmpound may herei nafter bereferredto as the conpound (I m) anong
t he conpound (1) of the enbodi ment can be produced i n accordance
wi t h any of nmet hods descri bedin schenme 1, nethods sim | ar thereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.

Furt hernore, the conpounds represented by the foll ow ng
formulas (In), (lo) and (Ip) (the conmpounds may herei nafter be

referredto as the conpounds (In), (o) and (Ip)) anong t he conpound
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(I') of the enbodi nent can be produced fromthe conpound (Im in
accordancew t hany of net hods descri bedi nschene 18, net hodssi m | ar
t her et o, met hods descri bedinother |iteratures, andnethodssiml ar
t her et o.

[ 0240]

Schene 18

[ 0241]

[ Chem cal Fornula 33]

R® H H O Step 18-2 RE ' H H O
,\\ N7]/N /®/N77/N
Qo N 0 Ji NR HO,C~ N\ O jiﬁ“‘w
A" e A" s
(Im) (1o0)
H
2N\ 3
Step 18-1 Q% "Q Step 18-3
(55)
R®  H 0 R® H o)
,\\ N77/H Q? ,\\ NW/H
(In) (1p)
[ 0242]

In the above fornulas, Ar?2, R, R, R, R® Q, @& and @ are
as descri bed above, and each carbon atommarked with an asteri sk
is an asynmetric carbon atom
[ 0243]

Step 18-1

Thi s stepisastepof reduci ngtheester noi ety of the conpound

(I'm toproducetheconpound (ln). Theconpound(In) canbe produced

by, for exanple, treating the conpound (I'm with a reduci ng agent
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such as diisobutyl al um numhydride in a solvent. Exanples of the
sol vent used may i ncl ude di chl or onet hane, t etrahydr of ur an, t ol uene,
m xed sol vents of themand the |ike. The reaction tenperature can
usual |y be perforned at 0°Cto the refl ux tenperature of the sol vent
andis perfornedpreferably at 0°Cto 30°C. Thereactiontinevaries
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0244]
Step 18-2

This step is a step of hydrolyzing the ester noiety of the
conpound (I'm) to produce the conpound (10). The conpound (10) can
be produced i n accordance with any of the nethod described in step
3-4 of schene 3, nethods sim | ar thereto, nmethods descri bedin ot her
literatures, and nethods simlar thereto.
[ 0245]
Step 18-3

This step is a step of reacting the conpound (10) wth the
conmpound (55) to produce t he conmpound (Ip). The conpound (I p) can
be produced i n accordance with any of the nethod described in step
13- 3 of schene 13, nethods simlar thereto, nmethods described in
other literatures, and nethods simlar thereto.
[ 0246]
Synt hesi s of conpound (1q)

The conpound represented by the following formula (1q) (the
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conpound may herei nafter bereferredto as the conpound (1qg)) anong
t he conpound (1) of t he enbodi nent can be produced fromt he conpound
(61) i naccordance wi t h any of nmet hod descri bedi nschene 19, net hods
sim | ar thereto, met hods descri bedinother |iteratures, andnet hods
simlar thereto.

[ 0247]

Schene 19

[ 0248]

[ Chem cal Fornul a 34]

-Step 19-1
N—Rf H H N—Rf

HZN 1 Ar1—NCO Ar‘l/N N /

©ONH ) , Zf * NH

2 2

Ar R2 R3 Ar RZ R3

(61) (Ia)
[ 0249]

In the above formulas, Ar', Ar?, R’ and R’ are as descri bed
above, R is a C.g al kyl group, a Ci.¢ al koxy group, or a TBSO gr oup,
and each carbon at ommar ked wi th an asteri sk is an asymetric carbon
atom
[ 0250]

Step 19-1

This step is a step of produci ng the conpound (1q) fromthe
conpound (61). The conpound (1) can be produced i naccordancew th
any of the net hod describedinstep 1-2 of schene 1, net hods sim | ar
t her et o, met hods descri bedinother |iteratures, andnethodssim | ar

t her et o.
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[ 0251]

The conpound (61) can be produced fromthe conmpound (5) in
accordancew t hany of net hods descri bedi nschene 20, net hodssi m | ar
t heret o, met hods descri bedinother |iteratures, andnmethodssiml ar
t her et o.

[ 0252]
Schene 20
[ 0253]

[ Chem cal Fornula 35]

Step 20-1 Step 20-2 Step 20-3
f f
CozHN. 4 CoziN. ST RUNHy EI’R H,N ?kR
2
N —— I A [ * NH
2 2 2 2
Ar R2 R3 Ar R2 R3 Ar R2 R3 Ar R2 R3
(5) (62) (64) (61)
[ 0254]

In the above formulas, Ar?, R, R’, and R are as described
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom
[ 0255]

Step 20-1

This step is a step of producing the conpound (62) fromthe
conpound (5). The conpound (62) can be produced by, for exanple,
reactingthe conpound (5) withtriethyl oxoni umhexaf! uor ophosphat e
(Et30PFg) in a solvent. Exanples of the solvent used may incl ude
di chl oronet hane andthelike. Thereactiontenperaturecanusually

be perfornmed at 0°Cto the reflux tenperature of the solvent and
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is perforned preferably at 10°Cto 40°C. The reaction tine varies
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.
[ 0256]
Step 20-2

This step is a step of reacting the conpound (62) with the
conmpound (63) to produce t he compound (64). The conpound (64) can
be produced by, for exanple, reacting the conmpound (62) with the
conpound (63) in a solvent in the presence or absence of an acid
or abase. Exanpl esof thesol vent usedmay i ncl ude net hanol , et hanol
tol uene, tetrahydrofuran, acetonitrile, dioxane, m xed solvents
of themand the like. Exanples of the acid that may be used nay
i ncl ude hydrogenchl ori de, ammoni umchl ori deandtheli ke. Exanpl es
of t hebaset hat may beusednmay i ncl udetri net hyl am ne, tri et hyl am ne
N- net hyl nor pholine and the |like. The reaction tenperature can
usual Iy be perforned at 0°Cto therefl ux tenperature of the sol vent
andis perfornedpreferably at 0°Cto 50°C. Thereactiontinevaries
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 10 mnutes to 3
days.

Further, the conpound (63) may be a conmerci al |y avail abl e,
or can be produced i n accordance with any of methods described in
other literatures, and nethods simlar thereto.

[ 0257]
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Step 20-3

Thi sstepisastepof deprotectingthe Cbzgroupintheconpound
(64) toproducetheconpound (61). The conpound (61) can be produced
i naccordance wi th any of the net hod descri bedin step 2-4 of schene
2, nethods sim | ar thereto, nmethods describedinother [iteratures,
and net hods simlar thereto.

[ 0258]
Synt hesi s of conpound (Ir)

The compound (Ir) can be produced fromthe conpound (65) in
accordancew t hany of net hods descri bedi nschene 21, net hodssim | ar
t hereto, met hods descri bedinother [iteratures, andnmethodssiml ar
t her et o.

[ 0259]
Schene 21
[ 0260]

[ Chem cal Fornmul a 36]

Step 21-1
H H N-OTBS H H N-OH
ArpNWN / ArvNW/N /
0 NH - 0 ] NH
Ar RZ R3 Ar RZ R3
(69) (I1)
[ 0261]

In the above fornulas, Arl, Ar?, R’, and R® are as descri bed
above, and each carbon atommarked wi th an asteriskis anasymretric
carbon atom

[ 0262]
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Step 21-1

Thi sstepisastepof deprotectingthe TBSgroupintheconpound

(65) toproducetheconpound(lr). Theconpound(lr) canbe produced
by, for exanple, reacting the conmpound (65) with an acid such as
trifluoroaceticacid(TFA) or hydrogenchl orideinasolvent m xture
of wat er-di oxane.
The reaction tenperature can usually be perforned at -20°Cto the
reflux tenperature of the solvent and is performed preferably at
0°C to 30°C. The reaction tinme varies depending on the starting
mat eri al s used, the sol vent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.

The conpound (65) usedi nt hi sstepcanbeproducedi naccordance
wi t h any of nmet hods descri bedin schene 19, net hods si m | ar t heret o,
nmet hods descri bedinother literatures, andnethodssimlarthereto
[ 0263]

Step 22
Synt hesi s of conpounds (Is) and (It)

The conmpound represented by the following formula (1s) (the
conmpound may herei nafter bereferredto as the conpound (Is)) anong
t he conpound (1) of the enbodi ment can be produced i n accordance
wi t h any of nmet hods descri bedin schenme 1, nethods sim | ar thereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.

Furt hernore, t heconpoundrepresentedbythefoll ow ngfornmul a
(I't) (the conpound may hereinafter be referred to as the conpound

(I't)) anong the conpound (1) of the enbodi nent can be produced,
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for exanpl e, fromt he conpound (Is) i naccordance wi t h any of net hods
descri bed i n schene 22, net hods sim | ar thereto, net hods descri bed
in other literatures, and nmethods simlar thereto.

[ 0264]

Schene 22

[ 0265]

[ Chem cal Fornula 37]

Step 22-1 Step 22-2
R® H H o RE H H o R H H o
/®/N7]/N TMS—== I\\ N7]/N N7]/N
* _R! * _pi ] o
XN 0 . N-R (66) _ _ o . N-R = o ~ N-R
Ar? 2 R® ™S Ar? LR AR Lro

(Is) (67) (11)

[ 0266]

I n the above fornul as, Ar?, R, R, R® and R are as descri bed
above, X is a halogen atom and each carbon atom narked with an
asterisk is an asymmetric carbon atom
[0267]

Step 22-1

This step is a step of reacting the conpound (Is) with
trimethylsilylacetylene (66) to produce the conpound (67). The
conpound (67) can be produced by, for exanpl e, reacti ngthe conpound
(I's) withtrimethylsilylacetylene (66) inasolvent inthe presence
of di chl orobi s(tri phenyl phosphi ne) pal I adi un{I1), copper (1) i odi de,
and triethylamne. Exanples of the solvent used may include
N, N-di met hyl f ormam de and the |i ke. The reaction tenperature can
usual Iy be perforned at 0°Cto therefl ux tenperature of the sol vent

andisperformedpreferablyat 40°Cto60°C. Thereactiontinmevaries
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depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

[ 0268]

Step 22-2

Thisstepisastepof deprotectingthe TMSgroupintheconpound
(67) toproducetheconpound(It). Theconpound(lt) canbe produced
by, for exanpl e, reacti ngthe conpound (67) wi th pot assi umcar bonat e
in a solvent. Exanples of the solvent used may include nethano
and the like. The reaction tenperature can usually be perforned
at 0°Cto the reflux tenperature of the solvent and is perforned
preferably at 20°Cto 40°C. The reaction tine varies dependi ng on
the starting materials used, the solvent used, the reaction
tenperature or the like, but is usually 30 mnutes to 3 days.

[ 0269]
Synt hesi s of conpound (I u)

The conmpound represented by the followi ng formula (lu) (the
conpound may herei nafter bereferredto as the conpound (lu)) anong
t he compound (1) of the enbodi ment can be produced, for exanpl e,
fromthe conpound (68) in accordance wi th any of method descri bed
in schene 23, nethods simlar thereto, nmethods described in other
literatures, and nmethods simlar thereto.

[ 0270]
Schene 23

[0271]

144



10

15

20

[ Chem cal Fornmul a 38]

H 0O H 0O
AN RN Step 23-1 AN N
77/ * N_R‘l 77/ * N —R1

R8O X Rgo *

T e — INEL
BocN \R7 HN \R7

R? (68) R? (Iu)

[0272]

In the above formulas, Ar', R, R?, R, R, R, and R* are as
descri bed above, and each carbon atommarked with an asterisk is
an asymretric carbon atom
[0273]

Step 23-1

Thi sstepisastepof deprotectingtheBocgroupintheconpound
(68) toproducetheconmpound (lu). Theconmpound (Iu) can be produced
i naccordance wi t h any of the net hod describedin step 5-4 of schene
5, nethods sim | ar thereto, nmet hods describedinother Iiteratures,
and nethods simlar thereto.

The conpound (68) usedint hi sstepcanbeproducedi naccordance
wi t h any of nmet hods descri bedin schene 1, nethods sim | ar thereto,
met hods descri bedinother literatures, andnet hods sim | ar thereto.
[ 0274]

Synt hesi s of conpounds (lv) and (Iw)

The conmpound represented by the following formula (1v) (the
conpound may herei nafter bereferredto as the conpound (Iv)) anong
t he compound (1) of the enbodi ment can be produced i n accordance

wi t h any of nmet hods descri bedin schene 1, nethods sim | ar thereto,
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met hods descri bedinother |iteratures, andnet hods sim | ar thereto.
Furt hernore, t heconpoundrepresentedbythefoll ow ngfornmul a

(I'w) (the conpound may hereinafter be referred to as the conpound

(I'w)) anong the conpound (1) of the enbodi nent can be produced,

f or exanpl e, fromt he conpound (1v) i naccordance wi t h any of net hods

descri bed in schene 24, nethods sim | ar thereto, net hods descri bed

in other literatures, and nmethods simlar thereto.

[0275]

Schene 24

[0276]

[ Chem cal Formul a 39]

H

art-N Step 24-1

[0277]

In the above fornulas, Ar', R, R®, R, R, R’, and mare as
descri bed above, and each carbon atommarked with an asterisk is
an asymmetric carbon atom
[0278]

Step 24-1

This step is a step of converting the hydroxy group in the
conpound (lv) toaketonetoproducetheconpound(lw). Theconpound
(Iw) can be produced by, for exanple, treating the conmpound (Iv)
wi th an oxidi zer such as Dess—Martin periodinane in a solvent.

Exanpl es of the solvent used may include dichl oronet hane,
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acetonitrile, m xed solvents of themand the Iike. The anmount of
t he oxidizer used is usually about 1 to 2 nolar equivalents wth
respect to 1 nole of the conpound. The reaction tenperature can
usual |y be perforned at 0°Cto the refl ux tenperature of the sol vent

andisperformedpreferablyat 20°Ct 030°C. Thereactiontinevaries
depending on the starting materials used, the solvent used, the
reaction tenperature or the like, but is usually 30 mnutes to 3
days.

[0279]

Step 25

Synt hesi s of conpound (I x)

The conmpound represented by the followi ng formula (1x) (the
conmpound may herei nafter bereferredto as the conpound (Ix)) anong
t he conmpound (1) of the enbodi ment can be produced, for exanpl e,
fromthe conpound (69) in accordance wi th any of method descri bed
in schene 25, nmethods simlar thereto, nmethods described in other
literatures, and nmethods simlar thereto.

[ 0280]
Schenme 25
[ 0281]

[ Chem cal Fornul a 40]

H H o) H H O
Step 25-1
Al’l/N7]/N * p Arl/N7]/N *
N-R1? N-R?
ReQ_ RO
X

WL I =

N \R7 N /\R7

\ H

Bn - (69) (1x)
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[ 0282]

In the above formulas, Ar', R, R, R, R, R, and mare as
descri bed above, and each carbon atommarked with an asterisk is
an asymretric carbon atom
[ 0283]

Step 25-1

Thi s stepisastepof deprotectingtheBngroupintheconpound
(69) toproducetheconmpound (Ix). Theconmpound (Ix) can be produced
by, for exanple, hydrogenating the conpound (69) in a solvent in
the presence of a catal yst such as 10% pal | adi um on carbon (10%
Pd-C). Exanpl es of the sol vent used nay i ncl ude net hanol , et hanol ,
di chl oronet hane, tetrahydrofuran, ethyl acetate,

N, N- di met hyl f or mam de, m xed sol vents of themand the I|ike.
Exanpl es of the base used may include triethylam ne acetate and
thelike. Thereactiontenperature can usually be perfornmed at 0°C
tothereflux tenperature of the solvent andi s perfornmedpreferably
at 20°Cto 40°C. Thereactiontine varies dependingonthe starting
mat eri al s used, the sol vent used, the reaction tenperature or the
like, but is usually 30 mnutes to 3 days.

The conpound (69) usedi nt hi sstepcanbeproducedi naccordance
wi t h any of nmet hods descri bedin schenme 1, nethods sim | ar thereto,
met hods descri bedinother |literatures, andnethods sim | ar thereto.
[ 0284]

Synt hesi s of conpound (I 2z)

The conpound represented by the following formula (ly) (the
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conpound may herei nafter bereferredto as the conpound (ly)) anong

t he compound (1) of the enbodi ment can be produced i n accordance

wi t h any of nmet hods descri bed in schene 1, nethods sim | ar thereto,

met hods descri bedinother literatures, andnet hods sim | ar thereto.
The conpound represented by the following formula (1z) (the

conpound may herei nafter bereferredto as the conpound (I1z)) anong

t he conpound (1) of the enbodi nent can be produced, for exanple,

fromthe conmpound (ly) in accordance with any of nethods descri bed

in schene 26, nmethods sim lar thereto, nmethods described in other

literatures, and nmethods simlar thereto.

[ 0285]

Schene 26

[ 0286]

[ Chem cal Fornula 41]

H ) H 0]
art-N H Step 26-1 1-N H
r 77/ Ar 77/ *
o L ON-Y? o . N-Y!
AI’2 3 CN AI’2 3 / NH
R2 R »> R2 R N\ /,I\\l
(Iy) (I z)
[ 0287]

I nthe above formulas, Ar*, Ar?, R?, R’, and Y! are as descri bed
above, and each carbon atommarked wi th an asteri sk is anasymretric
carbon atom
[ 0288]

Step 26-1
This step is a step of produci ng the conpound (1z) fromthe

conmpound (ly). The compound (lz) can be produced by, for exanpl e,
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reacting the conpound (ly) with sodiumazide in a solvent in the
presence of triethylam ne and acetic acid. Exanpl es of the sol vent
used may i ncl udet ol uene, N, N-di met hyl f or mam de, i sopr opanol , wat er
m xed sol vents of themand the |ike. The reaction tenperature can
usual |y be perforned at 0°Cto the refl ux tenperature of the sol vent
and is perforned preferably at 100°C to 130°C. The reaction tine
vari es depending on the starting material s used, the sol vent used,
the reaction tenperature or the like, but is usually 30 m nutes
to 3 days.

[ 0289]

A pharnacol ogically acceptable salt of the conpound (1) of
t he present enbodi nent can be produced using the conpound (I) of
t he present enbodi ment according to a usual method.

[ 0290]

The schenes descri bed above are exanples of the nmethod of
produci ng t he conpound (1) of the present enbodi nent or a producti on
intermedi ate thereof. These schenmes can be nodified to various
schenes that can be readily understood by a person skilled in the
art.

[ 0291]

Also, inthe case that there is a need of a protective group
according to the kind of the functional group, an appropriate
conbi nati on of i ntroducti on and renoval procedures may be perforned
according to a usual nethod. For the types of protective groups

and introduction and renoval of the protective groups, see, for
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exanpl e, net hods descri bedin®“G eene’sProtectiveGoupsinOganic
Synthesis,” TheodraW G een &Peter G M Wits, ed., fourthedition,
W ey-Interscience, 2006.

[ 0292]

The i nternmedi ates used for preparation of the conpound (I)
of the present enbodi ment or a pharmacol ogi cal ly acceptabl e salt
t hereof canbei sol ated/ purified, asnecessary, by sol vent extracti on
crystallization, recrystallization, chronatography, or
preparative high-performance |iquid chronmatography or the |iKke,
that is an isolation/purification nmeans well-known to a skilled
person in the art.

[ 0293]

The t er m* FPRL1 agoni st ef fect” usedinthe present enbodi nent
means t hat agoni st activity exhibits through the action on fornyl
peptide receptor like 1 (FPRL1).

As descri bed above, it i sknownthat LXA4 and pepti des reported
as endogenous agoni sts of FPRL1 contribute to resolution of
i nfl anmati on.

[ 0294]

The conpound (1) of the present enbodi ment or a
phar macol ogi cal | y accept abl esal t t her eof exhi bi ts superi or agoni st
activity in, for exanple, a test of calciuminflux into
FPRL1- overexpressing cells. Therefore, the conmpound (I) of the
present enbodi nent or a pharmacol ogi cal |y accept abl e salt thereof

i s useful as a therapeutic or prophyl actic agent for inflammuatory
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di seases, chronic airway di seases, cancers, septicema, allergic
synptons, H V retrovirus infection, circulatory disorders,
neur oi nfl ammati on, nervous di sorders, pains, prion diseases,
anyl oi dosi s, inmune disorders and the |ike.

The conpound (1) of the present enbodi nent or a
phar macol ogi cal | y accept abl esal t t her eof canal sobeusedtoproduce
pharmaceutical sfor treatnment or preventi onof i nfl ammat ory di seases,
chronic airway di seases, cancers, septicem a, allergic synptons,
H Vretrovirusinfection, circul atorydi sorders, neuroi nfl amati on,
nervous disorders, pains, prion diseases, anyloidosis, imune
di sorders and the |ike.
[ 0295]

In addition, pharnmaceuticals containing, as an active
i ngredi ent, the conpound (1) of the present enbodi ment or a
phar macol ogi cal | y accept abl esal t t her eof canbe usedas, for exanpl e,
prophyl actic or therapeutic agents for various di sease states
associatedwi ththe FPRL1 recept or (such as Behcet’ s di sease, Sweet
di sease, system c |upus erythematosus (SLE), Wegener’s
granul omat osi s, virus infection, diabetes, anputations, cancers,
bacteri al i nfection, physical external injuries, physical di sorders
i ncl udi ng exposure to radi ati on, vasoconstriction, anaphylactic
reactions, allergic reactions, rhinitis, shocks (endotoxic,
henorrhagi c, traumatic, splanchnic ischema, and circul atory
shocks), rheumatoid arthritis, gout, psoriasis, benign prostatic

hyper pl asi a, myocardi al ischem a, nyocardial infarction, brain
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i njuries, pul nonary di seases, COPD, COAD, COLD, acute lunginjury,
acuterespiratory di stress syndrone, chroni c bronchitis, pul nonary
enphysenma, asthma (al | ergi c ast hma and non-al | ergi c asthma), cystic
pul nonary fibrosis, nephropathy, renal glonerular diseases,

ul cerative colitis, I1BD, Crohn’s di sease, periodontitis, pains,
Al zhei mer’ s di sease, AIDS, uveitic glaucoma, conjunctivitis,

Sj oegren’s syndrone, rhinitis and the |like).

[ 0296]

Phar maceuti cal containing the conmpound (1) of the present
enbodi nent or pharnmacol ogically acceptable salt thereof

A pharnmaceutical containing, as an active ingredient, the
conpound (1) of the present enbodi nent or a pharmacol ogical ly
acceptabl e salt thereof can have various fornms according to the
usages. Exanples of the forms may i ncl ude powders, granules, fine
granul es, dry syrups, tablets, capsules, injections, |iquids,
oi nt ment s, suppositories, patches, sublingual tabletsandthelike,
which are admnistered orally or parenterally.

[ 0297]

Such a pharmaceutical can be fornmed as a pharmaceutica
conposi tion containing, as an active i ngredi ent, the conpound (1)
of the present enbodi ment or a pharmacol ogi cally acceptabl e salt
t hereof and a pharmacol ogically acceptable additive using a
wel | - known net hod according to the formof the pharmaceutical.
Exanpl es of t he addi ti vecontai nedi nthepharnmaceutical conposition

may i nclude an excipient, a disintegrant, a binder, a |ubricant,
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a diluent, a buffering agent, an i sotoni zi ng agent, an anti septi c,
a hunectant, an enulsifier, a dispersant, a stabilizer, a

sol ubilizing agent and the |ike. The pharmaceutical conposition
can be prepared by appropriately m xing the conmpound (I) of the
present enbodi nent or a pharnacol ogi cally accept abl e salt thereof
wi thanadditiveor bydilutingtheconpound(l) or apharmacol ogically
acceptabl e salt thereof with an additive and dissolving it in the
additive. Wen the compound (I) of the present enbodi nent or a
phar macol ogi cal | y acceptabl e salt thereof is used in conbination
w t h agents ot her t hanthe FPRL1 recept or agoni st, a pharnaceuti cal
conposi tion can be produced by form ng acti ve i ngredi ents of these
conponents into a fornul ati on simul taneously or separately in the
manner descri bed above.

[ 0298]

The pharnaceuti cal according to the present enbodi ment can
be systemcally or locally adm nistered orally or parenterally
(transnasal |y, pul nonary, intravenously, intrarectally,
hypoderm cal ly, intramuscul arly, percutaneously and the |ike).

[ 0299]

When a pharnaceuti cal conposition containing, as an active
i ngredi ent, the conpound (1) of the present enbodi ment or a
phar macol ogi cal |y acceptable salt thereof is used for practica
treatnent, the dose of the conmpound (1) of the present enbodi nent
or t he pharmacol ogi cal | y accept abl e salt t hereof used as t he acti ve

ingredient is appropriately determ ned according to the age, sex,
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and body wei ght of the patient, the disease of the patient, the
degree of the treatnent and the | i ke. For exanple, in the case of
oral admnistration, it may be appropriately admnistered to an
adult (the body wei ght i s assuned to be 60 kg) at adaily dosew thin
t he range of about 0.03 to about 1,000 ng/body in one portion or
several dividedportions. Thedoseper dayasanoral adm nistration
is preferably 0.06 to 540 ng/ body and nore preferably 0.18 to 180
ng/ body. In the case of parenteral administration, it my be
appropriately adm nistered to an adult at a daily dose within the
range of about 0.01 to about 300 ng/ body i n one portion or sever al
di vi ded portions. The dose per day as a parenteral adm ni stration
is preferably 0.01 to 100 ng/ body and nore preferably 0.06 to 60
ng/ body. The dose of the conpound (1) of the present enbodi nent
or a pharmacol ogically acceptable salt thereof nay be reduced
accordingtothedose of agents ot her thant he FPRL1 r ecept or agoni st
Exanmpl es

[ 0300]

Herei nafter, the present i nventionwi || be describedinnore
detail on the basis of Test Exanples, Exanples, and Reference
Exanples. Starting materials used in production of the conpound
(1) include a novel conmpound, and t herefore Producti on exanpl es
for the starting materials will be al so described as Reference
Exanpl es. The present invention is not limted to conpounds
described in the foll ow ng Exanpl es, and nay be nodi fi ed wi t hout

departing fromthe scope of the present invention.
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[ 0301]

Anmong synbol s used i n each Ref erence Exanpl e, each Exanpl e,
andeach Tabl e, Ref . No. represent s Ref erence Exanpl e Nunber, Ex. No
represent s Exanpl e Nunber, P. D. represent s physi cal chem cal dat a
Str. representsastructural fornula, andH NVRrepresents aproton
nucl ear magneti c resonance spectrum CDCl 3 represents
chl oroformd, and DMSO dg represents dinmethyl sulfoxide-ds.
MS(ESI ") represents mass spectral data neasured by el ectron-spray
ionization. An optical rotation represents a specific optical
rotation, which neasured in described solvent at described
concentrationandtenperatureusingsodiumD-Ilineas!ight source
[ 0302]

Wedge- shaped solid line and dashed line in a structural
formul a represent rel ative configurationin an optically active
subst ance, but do not represent absol ute configuration. Thick
solid I'ine and dashed |ine represent relative configuration in
aracemateandanopticallyactivesubstance obt ai nedbyresol ution
of a racemate. A carbon atom marked with "*" represents an
asymretric carbon. A wavy |ine bond of carbon atommarked with
"*" represents the presence of a racenate.

[ 0303]

Both R and S  in the name of a compound represent rel ative
steric configuration about an asymretric carbon atom

When both a substituent and a hydrogen atomare bonded to

each of two positionsof apyrrolidineringinastructural fornula,
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the relative configuration of the substituents is expressed as
cisor trans, and cis or trans is sonetines foll owed by a hyphen
and the nane of a conpound.

When the pyrrolidineringis consideredas aface, cis neans
t hat the two adj acent substituents are onthe sanme side, and trans
means that the two adjacent substituents are on the respective
opposi te sides.

[ 0304]

I norder torepresent i soners about a doubl e bond and a doubl e
bond of i mne inthe nane of a conpound, a ci s-isoner i s expressed
as "Z," and a trans-isoner is expressed as "E."

[ 0305]
<Ref erence Exanmple 1-1>

[ Chem cal Fornmnula 42]

X NO,

F
[ 0306]
(E)-2-Fluoro-1-nmet hoxy-4-(2-nitrovinyl)benzene

3- Fl uor o- 4- met hoxybenzal dehyde (500 ng) was di ssolved in
2- hydr oxyet hyl ammoni umformate (1. 7 g) under an ar gon at nosphere
and ni tronet hane (175 pL) was added t o produce areacti onsol ution
The reaction solutionwas stirred at roomtenperature for 9 hours.
Wat er was added to the reaction solution, and the precipitated
solid was collected by filtration, and washed with water. The

resulting solidwas driedto obtainthetitle conpound as ayell ow
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solid (607 ny).

'H NMR (400 MHz, CDCl3) & 3.96 (3H, s), 7.01 (1H, t, J = 8.5 Hz),

7.27-7.32 (2H, m), 7.48 (1H, d, J = 13.3 Hz), 7.92 (1H, d, J =13.3
Hz) .
[ 0307]

The fol |l ow ng Ref erence Exanples 1-2 to 1-27 wer e obt ai ned
usi ng each correspondi ng aromati c al dehyde i n the sanme net hod as
in Reference Exanple 1-1.

The structures and spectral datathereof are shownin Tabl es

10

1to 5.
[ 0308]
[ Tabl e 1]
Ref .No |Str. Chem cal name |P.D.
1-2 (E) - 4-met hoxy |TH NMR (400 MHz, CDd ;)
/[:Ij%vNoz -2-methyl-1-( 1§2.47 (3H, s), 3.85(3H,
Ve Ve 2-nitrovinyl) |s), 6.77-6.81 (2H, m,
benzene 7.46-7.51 (2H, m, 8.27
(1H, d, J = 13.4 Hz).
1-3 (E)-2-fluoro- |['H NWR (400 MHz, CDd 3)
i::[&bﬂoz 4- et hoxy-1-( |§3.87(3H, s), 6.71(1H
oo - 2-nitrovinyl) |dd, J = 12.1, 2.4 Hz),
benzene 6.78(1H, dd, J=8.5, 2.4
Hz), 7.43(1H, t, J=8.5
Hz), 7.66 (1H, d, J=13.9
Hz), 8.02(1H, d, J=13.9
Hz) .
1-4 (E)-2-chloro- |"H NWR (400 MHz, CDd 3)
mNOz 4-methoxy-1-( |§3.87(3H, s), 6.87 (1H,
Voo g 2-nitrovinyl) |dd, J=8.5, 2. 4Hz), 7.02
benzene (1H, d, J=2.4Hz), 7.53
(1H, d, J=8.5Hz), 7.56
(1H d, J=13.9Hz), 8.38
(1H, d, J = 13.9 H).
1-5 F (E)-1,3-diflu [*H NWR (400 MHz, CDOl 3)
/[ilj\vN% oro-5-nmethoxy |53.87(3H, s), 6.54-6.59
oo . -2-(2-nitrovi |(2H m, 7.77 (1H d, J
nyl ) benzene =13.4 Hz), 8.11 (1H, d,
J = 13.4 Hz).
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[ 0309]

[ Tabl e 2]
Ref.No |[Str. Chenical name |PP
1-6 (E)-1,4-diflu [TH NWR (400 MHz, CDd )
F NO: | oro- 2- et hoxy |§3.95(3H, s), 6.79 (1H,
Ma;I::I;\/ -5-(2-nitrovi |dd, J = 11.0, 6.7 Hz),
nyl ) benzene 7.21 (1H, dd, J = 11.0,
6.7 Hz), 7.61 (1H, d, J
=13.4 Hz), 7.98 (1H, d,
J = 13.4 Hz).
1-7 F NO; | (E)-1,3-diflu |['H NWR (400 Mz, CDO 3)
RM;I;:TA\/ oro-2-nethoxy |§4.10(3H t, J=1.8Hz),
E -5-(2-nitrovi |7.07-7.15 (2H, m), 7.46
nyl ) benzene (1H, d, J=13.4Hz), 7. 84
(1H, d, J = 13.4 Hz).
1-8 NO, [ (E)-5-(2-nitr |TH NVR (400 MHz, CDd 3)
é;{:j/\/ ovinyl)-2,3-d |§3.26(2H, t, J=8.8Hz),
i hydrobenzofu |4.67(2H t, J=8.8Hz),
ran 6.84 (1H, d, J = 8.3 Hz)
7.35(1H, d, J =8.3 Hz),
7.41 (1H, s), 7.51 (1H,
d, J=13.4Hz), 7.97 (1H,
d, J = 13.4 Hz).
1-9 NO, [ (E)-6-fluoro- |[IH NMR (400 MHz, CDd 3)
<;I::Ii\/ 5-(2-nitrovin 1§3.23(2H,t, J=8.9Hz),
F yl)-2,3-dihyd |4.72(2H, t, J=8.9 Hz),
robenzof uran 6.60 (1H, d, J =11.6 Hz)
130(H{d,J:67Fm
7.62(1H d, J=13. 4 Hz),
8.03(1H, d, J=13. 4 Hz).
1- 10 NO, | (E)-6-fluoro- |IH NMR (400 MHz, CDd ;)
[;ji:I:i/ 5-(2-nitrovin |§2.00-2.05(2H m, 2 77
yl') chr omane (2H, t, J=6.4Hz), 4.24
(2Ht,3:55Hn,659
(1H, d, J=11.6 Hz) 7. 17
(1H, d, J=8.6 Hz), 7.64
(1H, d, J=13.4Hz), 7.97
(1H, d, J = 13.4 Hz).
1-11 Ny NO, | (E)-3-fluoro- |TH NMR (400 MHz, CDd 3)
RMOJL;I;\/ 5-met hoxy-2-( |53.93(3H, s), 6.98 (1H,
2-nitrovinyl) Idd, J=11.0, 2. 4Hz) 7.93
pyridine (1H, d, J=13.4Hz), 8.13
(1H, d, J=13.4Hz), 8.22
(1H, d, J = 2.4 Hz).
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[ 0310]

[ Tabl e 3]
Ref .No |Str. Chem cal nanme |P.D.
1-12 F (E)-3,5-diflu |*"H NVR (400 MHz, CDCl j)
/[i:[f\yNOz Oro-4-(2-nitr |56.49-6.55(2H n), 7.76
ovi nyl ) phenol (1H d, J=14.1Hz), 8.10
HO F (1H, d, J = 14.1 Hz).
1-13 XNO2[ (E) -met hyl (4- | *H- NVR (400 MHz, CDCl j)
Mes/©m (2-nitrovinyl 52.53 (3H, s), 7.27 (2H,
) phenyl)sulfa |d, J=8.5Hz), 7.45 (2H,
ne d, J=8.5Hz), 7.57 (1H,
d, J=13.3Hz), 7. 97 (1H,
d, J = 13.3 Hz).
1- 14 S<~NO:[ (E)-2-methoxy |TH NVR (400 MHz, CDd )
Meoﬁm -5-(2-nitrovi |53.98 (3H, s), 6.27 (1H,
nyl)thi ophene |d, J=4.2Hz), 7.19 (1H,
d, J=4.2Hz), 7.26 (1H
d, J=13.3Hz), 8. 03(1H,
d, J = 13.3 Hz).
1-15 /[:j/\vN% (E)-1-(difluo |*H NWR (400 MHz, CDCl 3)
F,HCO romet hoxy)-4- |56.59 (1H, t, J = 73.0
(2-nitrovinyl Hz), 7.20(2H, d, J=8.5
) benzene Hz), 7.53-7.59 (3H m,
7.99(1H, d, J=13.3Hz).
1- 16 F (E)-5-ethyl-1 [TH NWMR (400 MHz, CDd 3)
V@(VNOZ ,3-difluoro-2 |[&51.26(3H, t, J=7.6Hz),
HsC F -(2-nitroviny |[2.69(2H, q, J=7.6 Hz),
| ) benzene 6.86 (2H, d, J =9.8 Hz),
7.82(1H d, J=13. 4 Hz),
8.13(1H, d, J=13. 4 Hz).
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[ 0311]

[ Tabl e 4]
Ref.No. |Str. Chenical name |P.D
1-17 (E)-5-(difluo |'H NVR (400 MHz, CDQ »)
b romet hoxy)-1, |[& 6.60 (1H, t, J = 71.5
F mNOZ 3-di fl uoro-2- Hz), 6.82-6.87 (2H, m),
AN (2-nitrovinyl |7.81(1H d, J=13.9 Hz).
) benzene 8.09(1H, d, J=13.9Hz).
1-18 (E)-5-ethoxy-1 | H NVR (400 MHz, CDd 3)
,3-di fluoro-2- | 51.45 (3H, t, J=7.1Hz),
0 (2-nitrovinyl) {4.07(2H, q, J=7.1Hz),
/[ijf%vﬂoz benzene 6.54(2H, d, J=10.4Hz),
o . 7.76(1H d, J=13.8Hz),
8.11(1H, d, J=13.8Hz).
1-19 (E)-3,5-difluo |['TH NVR (400 MHz, CDQ »)
F ro-N, N-di methy | 83.06 (6H, s), 6.22 (2H,
ijjj*vN% |-4-(2-nitrovi |d, J=12.8Hz). 7. 71 (1H,
Me. F nyl)aniline d, J=13.4Hz), 8.13(1H,
Me d, J = 13.4 Hz).
1- 20 ; ~NO; [ (E)-6-fluoro-5 | *H NVR (400 MHz, CDd 3)
{;I::[A\/ “(2-nitrovinyl |56.81-6.82(1H, ), 7. 35
F ) benzof ur an (1H, d, J = 11.0 Hz),
7.69-7.79 (3H, m, 8.17
(1H, d, J = 14.1 Hz).
1-21 (E) - 2- net hoxy- [ TH- NVR (400 MHz, CDd 3)
XN | 5-(2-nitroviny | 84.00 (3H, s), 6.83 (1H,
Mdy[;]/\/ 1) pyri di ne d, J=8.9H), 7.53 (1H,
d, J=14.1Hz), 7. 76 (1H,
dd, J=8.9, 2.4Hz), 7.98
(1H, d, J=14.1Hz), 8.35
(1H, d, J = 2.4 Hz).
1-22 F (E)-N-(3,5-dif | "H-NVR (400 MHz, CDd 3)
o mmz | uoro-4-(2-nit |52.22 (34, s), 7.30 (24,
e rovinyl ) phenyl |d, J=10.4Hz). 7. 42 (1H,
) acet am de brs), 7.79 (1H, d, J =
13.8 Hz), 8.10 (1H, d, J
= 13.8 Hz),
1-23 (E)-[3,5-diflu|[*H NWR (400 MHz, CDCl 3)
F oro-4-(2-nitro|51.53 (9H, s), 3.31 (3H,
JitIf\/m% vinyl )phenyl]( |s), 7.09 (2H, d, J=11.0
BocN F met hyl ) carbam |Hz), 7.81(1H, d, J=14.1
Me c acid t-butyl |Hz), 8.11(1H, d, J=14.1
ester Hz) .
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[ 0312]

[ Tabl e 5]
Ref . No. | Str. Chem cal nane P.D
1- 24 (E)-4,6-difluo | "HNVR (400 MHz, CDd 3)
F ro-5-(2-nitrov | 83.29 (2H, t, J=8.9Hz),
x-NOz|inyl)-2,3-dihy |4.76 (2H, t, J =8.9 Hz),
o . dr obenzofuran |6.48(1H, d, J=10.4Hz),
7.75(1H, d, J=14. 1 Hz),
8.12(1H, d, J=14.1Hz).
1- 25 (E)-tert-butyl | "H-NVR (400 MHz, CDd »)
NOz| {[6-fluoro-5-( [50.16 (3H, s), 0.19 (3H,
. 2-nitrovinyl)- |s), 0.95 (9H, s),

TBSO 2,3-di hydro-1H|1.92-2.05 (1H, m,
-inden-1-yl]ox |2.45-2.52 (1H, m,
y}dinmethylsila|2.72-2.80 (1H, n), 2.96
ne (1H, dd, J = 15.6, 6.4

Hz), 5.22(1H, t, J=7.6
Hz), 7.07(1H, d, J=10.4
Hz), 7.32 (1H, d, J=6.1
Hz), 7.70(1H,d, J=14.1
Hz), 8.05(1H, d, J=14.1
Hz) .

1- 26 (E)-1-benzyl -6 | "H-NVR (400 MHz, CDd 3)
(ji:txvmz -fluoro-5-(2-n|{53.04 (2H, t, J=8.5Hz),
N F itrovinyl)indo |3.61(2H, t, J=8.5Hz),
o line 4.38 (2H, s), 6.16 (1H
d, J=12.1Hz), 7. 09 (1H,
d, J=6.7Hz), 7.25-7.38
(5H, m, 7.55 (1H, d, J
=13.9 Hz), 8.05 (1H, d,

J = 13.9 Hz).
1-27 F (E)-3,5-difluo | "H-NVR (400 MHz, CDd 3)

ri%i[TQQ/Noz ro-4-(2-nitrov & 7.90 (1H, 4, J = 14.1

I i nyl) pyridine Hz), 8.06(1H, d, J=14.1

N Hz), 8.52 (2H, s).

[ 0313]

<Ref erence Exanple 2-1>

[ Chem ca

MeOZC

MeO

Formul a 43]

CO,Me
NO,
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[ 0314]
(-)-(R)-2-[1- (4- Met hoxyphenyl )-2-nitroethyl]malonic acid
di met hyl ester

Mal onic acid dinethyl ester (0.36 nL) and nickel (11)
bi s[(S,S)-N, N -di benzyl cycl ohexane-1, 2-di am ne] brom de (68 np)
wer e addedto asol uti onof (E)-1-nmethoxy-4-(2-nitrovinyl)benzene
(500 ng) in toluene (2.8 nL) under an argon at nosphere, and the
m xture was stirred at roomtenperature for 6 hours. The sol vent
was renoved under reduced pressure, and the residue was then
purified by silica gel colum chromat ography (ethyl acetate :
hexane=4: 1), toobtainthetitle conpoundas acolorlessliquid
(865 nm) .

'H NVR (400 MHz, CDCl'5) & 3.57 (3H, s), 3.76 (3H, s), 3.78 (3H, s),
3.83(1H, d, J =9.1 Hz), 4.16-4.22 (1H, n), 4.83 (1H dd, J = 12.7,
9.1 Hz), 4.89 (1H, dd, J =12.7, 5.1 Hz), 6.84 (2H, d, J = 9.1 Hz),
7.14 (2H, d, J = 9.1 Hz).

[o] °= -20 (c 0.26, EtOH)

[ 0315]

The fol |l ow ng Ref erence Exanples 2-2 to 2-28 wer e obt ai ned
using a corresponding nitrostyrene in the same nmethod as in
Ref erence Exanple 2-1.

The structures and spectral datathereof are shownin Tabl es

6 to 12.
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[ 0316]

[ Tabl e 6]
Ref . No Str. Chem cal nane P. D.
2-2 MeOC._COMe | (R')-2-[ 1- (4-m | H NWVR (400 MHz,

MeO Me

et hoxy-2-neth
yl phenyl )-2-n
i troethyl] mal
onic acid

di met hyl ester

DMSO-ds ) 8 2.40 (3H, s),

3.55 (3H, s), 3.76 (3H,
s), 3.77 (3H, s), 3.80
(1H, J = 9.1 Hz),

4.47-4.53 (1H
4.78-4.89 (2H,
6.69-6.72 (2H,

nm,
n,
nm,
7.02-7.05 (1H, m.

2-3 MeOC._COMe [ (R')-2-[1-(2-c | (*H NVR (400 MHz, CDCl 3)
/&/NOZ hl oro-4-metho |&3.64 (3H, s), 3.74 (3H,
xyphenyl)-2-n |s), 3.78 (3H, s), 4.08
MeO cl itroethyl]Jmal |[(1H d, J = 9.7 Hz),
onic acid 4.64-4.70 (1H, m, 4.92
di met hyl ester |(1H, dd, J = 13.4, 4.3
Hz), 5.07 (1H, dd, J =
13. 4, 8.6Hz), 6.77 (1H,
dd, J=8.6, 3. Hz), 6. 94
(1H d, J=3.1Hz), 7.14
(1H, d, J:86Hz)
2-4 MeO,C._COMe | (R')-2-[1-(2-f | 'H- NMR (400 MHz, CDCl 3)
No, |l uoro-4-metho |[&53.57 (3H, s), 3.77 (6H,
xyphenyl)-2-n |s), 3.96 (1H, d, J =9.7
MeO F itroethyl]mal |Hz), 4.36 (1H, ¢, J=9.7
onic acid Hz), 4.89(2H, d, J=6.7
di met hyl ester |Hz), 6.59- 6.64 (2H, m,
Ill(ﬂtt,JZSSHH
2-5 MeOC._COMe | (R')-2-[1-(3-f | 'H- NMR (400 MHz, CDOl 3)

NO,

MeO

| uor o- 4- net ho
xyphenyl ) -2-n
i troethyl] mal
onic acid

di met hyl ester

53.61 (3H, s), 3.77 (3H,
s), 3.80 (1H, d, J = 9.2
Hz), 3.86 (3H, s),

4.14-4.20(1H, m), 4.79-
4.91 (2H, ), 6.87-6.99

(3H M.

164




[ 0317]

[ Tabl e 7]
Ref .No |Str. Chem cal nane |P.D
2-6 MeOC. _COMe [ (R')-2-[1-(3,5 | '"H-NWR (400 MHz, CDCl 3)
F NO, | -di fluoro-4-m [ &53.65 (3H,s), 3.76-3.79
et hoxyphenyl) |(1H, m, 3.77 (3H, s),
MeO -2-nitroethyl |3.98 (3H, s), 4.14-4.19
F ]malonic acid |(1H, n), 4.79-4.91 (2H
di met hyl ester |m, 6.77-6.84 (2H, m).
2-7 MeOC. _COMe | (R')-2-[1-(2,5 | '"H-NWR (400 MHz, CDCl 3)
F NO, | -di fluoro-4-m | &53.61 (3H, s), 3.78 (3H,
et hoxyphenyl) |s), 3.86 (3H, s), 3.92
MeO F -2-nitroethyl |[(1H d, J = 9.8 Hz),
]malonic acid |4.30-4.37 (1H, m,
di met hyl ester [ 4.83-4.91 (2H, n), 6.69
(1H, dd, J = 11.0, 7.3
Hz), 6.96 (1H, dd, J =
11.0, 7.3 Hz ).
2-8 MeO,C. _COMe [ (-)-(R)-2-[1- | 'H-NMR (400 MHz, CDOl 3)
F no, | (2, 6-difluoro |53.57 (3H, s), 3.77 (3H,
- 4- et hoxyphe |s), 3.80 (3H, s), 3.93
MeO F nyl)-2-nitroe |[(1H, d, J = 10.4 Hz),
t hyl ] mal oni c 4.63-4.70 (1H, m, 4.81
aci d di net hyl (1H, dd, J =13.1, 10.1
ester Hz), 4.91 (1H, dd, J =
13.1, 4. 7Hz), 6. 41- 6. 47
(2H, m.
[a]p™= -25 (c 0. 11,
Et OH)
2-9 MeO,C. _COMe | (R')-2-[1-(2,3 | "H-NMR (400 MHz, CDd 3)

NO,

%

- di hydrobenzo
furan-5-yl)-2
-ni troethyl ] m
al onic acid

53.17 (2H, t, J=8.8Hz),
3.59 (3H, s), 3.76 (3H,
s), 3.81 (1H, d, J =9.2
Hz), 4.14-4.20 (1H m),

di met hyl ester |4.55 (2H, t, J =8.8 Hz),
4,.78-4.90 (2H, m, 6.70
(1H, d, J=7.9Hz), 6.94
(1H, d, J=7.9Hz), 7.05
(1H, s).
2-10 MeOC. COMe | (-)-(R)-2-[1- |*H NMR (400 MHz, CDO 3)

NO,

g

(6-fluoro-2,3
- di hydrobenzo
furan-5-yl)-2
-ni troethyl]m
alonic acid

di met hyl ester

§3.13 (2H, t, J=8.9Hz),
3.58 (3H, s), 3.77 (3H,
s), 3.96 (1H, d, J =9.8
Hz), 4.29-4.35 (1H m,
4.59 (2H, t, J =8.9 Hz),
4.87 (2H, d, J=7.3 Hz),
6.48 (1H, d, J=11. 6 Hz),
6.99 (1H, d, J=7.3Hz).
[o]5?®=-20(c0. 31, Et OH)
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[ 0318]

[ Tabl e 8]
Ref . No Str. Chem cal nane P. D.
2-11 MeO,C. _COMe | (R)-2-[1-(7-fl 'H-NMR (400 MHz, CDd ;) &

(\/@E\QNO uorochroman-6-y | 1.92-1.98 (2H, nm), 2.68
2 .
[)-2-nitroethyl [(2H t, J =6.4 Hz), 3.58
o F ] mal oni ¢ acid (3H, s), 3.77(3H, s), 3.94
di met hyl ester (1H, d, J =9.8 Hz), 4.14
(2H, t, J =4.9 Hz), 4.30
(1H, q, J =7.3 Hz), 4.87
(2H, d, J =7.3 Hz), 6.48
(1H, d, J =12.2 Hz), 6.84
(1H, d, J = 8.6 Hz ).
2-12 MeO,C. _COMe [ (S7)-2-[1-(3-fl |'H NWR (400 MHz, CDCl ;) &
LN%NOZ uor o- 5- net hoxyp | 3.66 (3H, s), 3. 76 (3H, s),
| ridin-2-yl)-2-n[3.84 (3H, s), 3.98 (1H, d,
MeO” 7 F itroethyl]malon |J=7.9Hz), 4.62-4.67 (1H,
icaciddinmethyl |m, 4.89 (1H, dd, J=14.1,
ester 4.3 Hz), 5.09 (1H, dd, J =
14.1, 9.5 Hz), 6.94 (1H,
dd, J=11.0, 2.4 Hz), 8.05
(1H, d, J =2.4 Hz ).
2-13 MeO,C. _COMe [ (S7)-2-[1-(5-ne lH-NI\/R(400 MHz, CDC ;) &
\KSJLN% t hoxyt hi ophen-2 | 3.70(3H, s), 3. 77(3H, s),
MeO—( " | -yl)-2-nitroeth [ 3.84 (3H, s), 3.86 (1H, d,
yl]malonic acid |J=7.9Hz), 4.31-4.36 (1H,
di met hyl ester m, 4.81-4.89(2H, n), 5.98
(1H, d, J =4.2 Hz), 6.55
(1H, d, J = 4.2 Hz).
2-14 MeO,C._COMe| (R)-2-[1-(2,6- |['H NWVR (400 MHz, CDOl ;) &
/'](\;(\';Noz di fl uoro-4-hydr | 3.58(3H, s), 3.80(3H, s),
oxyphenyl)-2-ni [3.92 (1H, d, J =10.4 Hz),
HO F troefthyl]mal oni [4.62-4.69 (1H m, 4.80
c acid dinmethyl | (1H, dd, J=12.8, 10.4Hz),
ester 4.91 (1H, dd, J=12.8, 4.9
Hz), 5.79 (1H, brs),
6.35-6.41 (2H, n).
2-15 MeO,C. _COMe [ (R')-2-[1-(4-(m | 'H-NMR (400 MHz, CDO 3) &

NO,

-

MeS

et hyl t hi o) pheny
[ )-2-nitroethyl
] mal onic acid
di met hyl ester

2.45(3H, s), 3.59(3H, s),
3.76 (3H s), 3.83 (1H, d,
J=9.1Hz), 4.17-4.23 (1H,
m, 4.81-4.92(2H m, 7. 14
2 8.5 Hz), 7.18
2

H d J
H d J 5 Hz) .

—~ ~~
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[ 0319]

[ Tabl e 9]
Ref . No Str. Chem cal nane P.D
2-16 MeOC._COMe [ 2_[ (1R)-1-(4- |'H NWR (400 MHz, CDd 3)

M
MeO e

met hoxyphenyl
)-2-nitroprop
yl ] mal oni c
aci d di net hyl
ester

51.35(0.6H d, J=6.7
Hz), 1.42 (2.4H, d, J =
6.7 Hz), 3.40-3.52 (6H,
m, 3.72-4.41 (5H, m),
5.01-5.15 (1H, m,
6.80-7.40 (4H, .

2-17

MeO,C.__CO,Me

(R)-2-[1-(4-e
thyl-2,6-difl

uor ophenyl ) -2
-ni troethyl]m
alonic acid

di met hyl ester

TH-NVR (400 MHz, CDd 3)
§1.20 (3H,t, J=7.6Hz),
2.60(2H, q, J=7.6 Hz),
3.55 (3H, s), 3.80 (3H,
s), 3.95(1H, d, J=10.4
Hz), 4.68-4.75 (1H, m,
4.84 (1H, dd, J = 13.4,
9.8 Hz), 4.93 (1H. dd, J

= 13.4, 4.9 Hz), 6.73
(2H, dd, J = 14.1, 4.3
Hz) .
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[ 0320]

[ Tabl e 10]
Ref.No. |Str. Chem cal nane P.D
2-18 Meo,C._COMe | (R)-2-{1-[4-( |'H NMR (400 MHz, CDCl 3)

&
NO,
F

F)\O F

di f I uor onet ho
Xy)-2,6-diflu
or ophenyl) - 2-
ni troethyl ] m

53.58 (3H, s), 3.81 (3H,
s), 3.93(1H, d, J =10.3
Hz), 4.71 (1H, dt, J =
10.3, 4.2 Hz), 4.82 (1H,

lonic acid dd, J = 13.3, 10.3 Hz),
di met hyl ester [4.93 (1H, dd, J = 13. 3,
4.2 Hz), 6.50 (1H, t, J
= 72.6 Hz), 6.69-6.74
(2H, m.
2-19 MeO,C._COMe | (R)-2-[1-(4-e | 'H-NVR (400 MHz, CDd 3)
F no, | thoxy-2,6-dif |&1.40 (3H,t, J=7.1Hz),
| uorophenyl)- [13.57 (3H, s), 3.80 (3H,
EtO F 2-nitroethyl] s), 3.92(1H, d, J =10.2
mal oni ¢ acid Hz), 3.96 (2H, g, J=7.1
di net hyl ester |Hz), 4.66 (1H, td, J =
10. 2, 4.8 Hz), 4.81 (1H,
dd, J = 13.0, 10.2 Hz),
4.91 (1H, dd, J = 13.0,
4.8 Hz), 6.39-6.45 (2H,
m
2-20 (R)-2-{1-[4-( |'"H-NWR (400 MHz, CDd 3)
MeO,C._COMe | di met hylam no |[&2.92 (6H, s), 3.57 (3H,
F no, |)-2,6-difluor |s), 3.79 (3H s), 3.92
Me. ophenyl ) - 2- ni (1H, d, J=10.4Hz), 4.62
b F troethyl]malo |(1H, td, J = 10.4, 5.1
nic acid Hz), 4.80(1H, t, J=11.3
di met hyl ester |Hz), 4.89 (1H, dd, J =
12.8, 4.9 Hz), 6.13 (2H,
d, J =12.8 Hz).
2-21 MeO,C._COMe | (R) -2-[1-(6-f |*H NVR (400 Mz, CDO 3)

o F

| uor obenzof ur
an-5-yl)-2-ni
troethyl]mal o
nic acid

di met hyl ester

53.54 (3H, s), 3.78 (3H,
s), 4.06 (1H, d, J = 9.8
Hz), 4.49-4.55 (1H, m),
4.95 (1H, dd, J = 13.2,
5.2 Hz), 4.99 (1H, dd, J
= 13.2, 8.9 Hz),
6.71-6.72 (1H, m), 7.25
(1H, d, J=12.8Hz), 7. 44
(1H, d, J=7.3 Hz), 7.61
(1H, d, J = 2.4 Hz)
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[ 0321]

[ Tabl e 11]
Ref.No. |Str. Chem cal nane P.D
2-22 MeO,C. _COMe [ (R)-2-[1-(6-m|*H NVR (400 MHz, CDO 3)
N No, | et hoxypyridin |&83.62 (3H, s), 3.78 (3H,
| -3-yl)-2-nitr |s), 3.83(1H, d, J =9.2
MeO N

oet hyl ] mal oni
c aci d di net hyl
ester

Hz), 3.91 (3H s),
4.17-4.23 (1H, m,
4.80-4.93 (2H, ), 6.71
(1H, d, J=8.6 Hz), 7.47
(1H dd, J=8.6, 2. 4Hz),
8.05 (1H, d, J=2.4 Hz).

CO,Me

2-23 MeO,C
Me)J\N F

H

(R)-2-[1-(4-a
cet am de- 2, 6-
di f 1 uor opheny
[)-2-nitroeth
yl ] mal oni c
aci d di met hyl
ester

TH NVR (400 Mz, CDd 3)

52.18 (3H, s), 3.57 (3H,
s), 3.80 (3H, s), 3.94
(1H, d, J = 10.4 Hz),

4.66-4.73 (1H, m), 4.82
(1H, dd, J = 13.1, 10.1
Hz), 4.92 (1H, dd, J =
13.1, 4.9 Hz), 7.16 (2H,

d, J=10.2Hz), 7. 25(1H,
brs),

2-24 eOzC CoMe | (R)-2-(1-{4-[ | "H NVR (400 MHz, CDCl 3)
(tert-butoxyc |[&1.48 (9H, s), 3.23 (3H,

arbonyl)(meth |s), 3.58 (3H, s), 3.80

B“N yl ) am no] - (3H, s), 3.94 (1H, d, J

-di fl uorophen |= 10.4 Hz), 4.67-4.75

yl}-2-nitroet |(1H m, 4.83 (1H dd, J

hyl ) mal oni c = 13.4, 9.8 Hz), 4.93

aci d di met hyl (1H, dd, J = 13.4, 4.9
ester Hz), 6.92(2H, d, J=10.4

Hz) .
2-25 eOz CoMe [ (R)-2-[1-(4,6 | "H-NMR (400 MHz, CDO 3)

-di fluoro-2,3
- di hydrobenzo
furan-5-yl)-2
-ni troethyl ] m
al onic acid

di met hyl ester

53.20 (2H, t, J=8.6Hz),
3.58 (3H, s), 3.80 (3H,
s), 3.92(1H, d, J=11.0
Hz), 4.62-4.69 (3H m,
4.80 (1H, dd, J = 12.8,
9.8 Hz), 4.90 (1H, dd, J
= 12.8, 4.9 Hz), 6.34

(1H, d, J = 9.8 Hz).
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[ 0322]

[ Tabl e 12]
Ref. No. | Str. Chem cal name |P.D
2-26 MeO,C. _COMe [ 2. ((1R)-1-{1- |*H NMR (400 Mz, CDO 3)
no, | [(tert-butyld |50.14 (3H, s), 0.16 (3H,
- imethylsilyl) |s), 0.94 (9H, d, J =1.2
TBSO oxy]-6-fluoro |Hz), 1.85-1.95 (1H, m,
-2,3-dihydro- |2.39-2.46 (1H, m,
1H- i nden- 5-yl 2.64-2.72 (1H, m,
}-2-nitroethy |2.84-2.90 (1H, m, 3.50
I )mal onic acid|(1.5H, s), 3.60 (1.5H
di net hyl ester |s), 3.76 (1.5H, s), 3.77
(1.5H, s), 3.98 (1H, dd,
J =9.8, 4.9 Hz),
4.36-4.45 (1H, m,
4.87-4.97 (2H, m,
5.15-5.19 (1H, m,
6.93-6.97 (1H m,
7.01-7.04 (1H, m.
2-27 MeO,C. _COMe| (R)-2-[1-(1-b | "H-NMR (400 MHz, CDO 3)

/
Bn

st

enzyl - 6-fl uor
oi ndol i n-5-yl
)-2-nitroethy
| ] mal onic acid
di met hyl ester

52.89 (2H, t, J=8.5Hz),
3.37 (2H, t, J =8.5 Hz),
3.60 (3H, s), 3.76 (3H,
s), 3.93(1H, d, J =9.7
Hz), 4.20 (2H, s), 4.28
(1H, dt, J=9.7, 7.3 Hz),
4.85(2H, d, J=7.3H),
6.11(1H d, J=12. 1 Hz),
6.82 (1H, d, J =7.2 Hz),

7.28-7.36 (5H, m).
2-28 MeO,C._CO,Me (R)-2-11-(3,5 | '"H-NWR (400 MHz, CDd 3)
F « NO, -di fl uoropyri |53.60 (3H, s), 3.83 (3H,
N P din-4-yl)-2-n |s), 3.96 (1H, d, J =9.8
F i troethyl] mal Hz), 4.76 (1H, td, J =
onic acid 9.9, 4.5 Hz), 4.88 (1H
di met hyl ester |dd, J = 13.8, 10.1 Hz),
4.97 (1H, dd, J = 13.8,
4.6 Hz), 8.36 (2H, s).

[ 0323]

<Ref erence Exanmple 3-1>

[ 0324]

[ Chem ca

Formul a 44]
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MeO,C.__CO,Me

MeO

[ 0325]
(+)-(S)-2-[1- (4- Met hoxyphenyl )-2-nitroethyl]malonic acid
di met hyl ester

Ni ckel (I1)
bis[(R R -N, N -di benzyl cycl ohexane- 1, 2-di am ne] br om de was
used as a catalyst in place of nickel (I1)
bis[(S,S)-N, N -di benzyl cycl ohexane- 1, 2-di am ne] brom de, and
t he sanme nmet hod as i n Ref er ence Exanpl e 2-1 was perfornmedtoobtain
the title conpound.
'H NVR (400 MHz, CDCl5) & 3.57 (3H, s), 3.76 (3H, s), 3.78 (3H, s),
3.83(1H d, J =9.1Hz), 4.16-4.22 (1H, m), 4.83 (1H, dd, J = 12.7,
9.1 Hz), 4.89 (1H, dd, J =12.7, 5.1 Hz), 6.84 (2H, d, J = 9.1 Hz),
7.14 (2H, d, J = 9.1 Hz).
[ o] o?°= +14 (c 0.26, EtCOH)
[ 0326]

The sane nethod as in Reference Exanple 3-1 was perforned
using a corresponding nitrostyrene to obtain the follow ng
Ref erence Exanples 3-2 to 3-8.

The structures and spectral datathereof are shownin Tabl es

13 to 14.
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[ 0327]

[ Tabl e 13]
Ref .No |Str. Chem cal nane |P.D
3-2 MeO,C._COMe | (S)-2-(2-nitr |['H NVR (400 MHz, CDd 3 )
: NO o- 1-phenyleth |&53.57 (3H, s), 3.76 (3H,
2 |yl ]malonic s), 3.87 (1H, d, J =8.5
[::]/\\/ aci d di met hyl Hz), 4.22-4.28 (1H, m,
ester 4.85-4.95 (2H, m,
7.22-7.35 (5H, m.
3-3 MeO,C._COMe |(S7)-2-[1-(3-m|IH NVR (400 MHz, CDd 3)
: NO et hoxyphenyl) |&3.60 (3H, s), 3.76 (3H,
2 .
-2-nitroet hyl s), 3.78 (3H, s), 3.86
[;:T/\V/ ]malonic acid |[(1H, d, J = 9.1 Hz),
OMe di met hyl ester |4.18-4.25 (1H, m,
4.84-4.94 (2H, n),
6.75-6.83 (3H, m, 7.23
(1H, t, J = 7.9 Hz).
3-4 MeO,C._COMe | (S)-2-[1-(2-m|*H NVR (400 Mz, CDd 3)
No, | €thoxyphenyl) |&3.49 (3H, s), 3.73 (3H,
[::[A\/ ~2-nitroethyl |[s), 3.85 (3H, s), 4. 16
OMe ]malonic acid |[(1H, d, J = 9.6 Hz),
di met hyl ester |4.34-4.41 (1H, nm), 4.86
(1H, dd, J = 13.0, 4.8
Hz), 5.01 (1H, dd, J =
13.0, 9.6 Hz), 6.84-6. 88
(2H, n), 7.12 (1H, dd, J
=7.6,1.8Hz), 7.21-7.26
(1H, m.
3-5 MeO,C._COMe| (+)-(S)-2-[1- |*H NMR (400 MHz, CDd »)
Foe S N0, | (2,6-difluoro |53.57 (34, s), 3.77 (3H,
/ﬁi:[A\/ - 4- et hoxyphe |[s), 3.80 (3H, s), 3.93
MeO F nyl)-2-nitroe |(1H d, J = 10.4 Hz),
t hyl ] mal oni c 4.63-4.70 (1H, m, 4.81
aci d di net hyl (1H, dd, J =13.1, 10.1
ester Hz), 4.91 (1H, dd, J =
13.1, 4. 7Hz), 6. 41- 6. 47
(2H, m.
[a]p?*=+15(c 0. 07, Et OH)
3-6 MeO,C._COMe | (R) - 2-[ 1-(5-m|*H NVR (400 Mz, CDO 3)

S ~_NO;
Meow

et hoxyt hi ophe
n-2-yl)-2-nit
roet hyl ] mal on
ic acid

di met hyl ester

53.70 (3H, s), 3.77 (3H,
s), 3.84 (3H, s), 3.86
(1H, d, J = 7.9 Hz),
4.31-4.36 (1H, m,
4.81-4.89 (2H, ), 5.98
(1H, d, J=4.2 Hz), 6.55
(1H, d, J = 4.2 Hz).

172




10

15

[ 0328]

[ Tabl e 14]
Ref . No Str. Chem cal nane P.D
3-7 'V'eOzC\E/COz'V'e 2-[(1S)-1-(4- ["H- NVR (400 MHz, CDd »)

MeO Me

met hoxyphenyl
)-2-nitroprop
yl ] mal oni c
aci d di net hyl
ester

51.35 (0.6H, d, J=6.7
Hz), 1.42 (2.4H, d, J =
6.7 Hz), 3.40-3.52 (6H,
m, 3.72-4.41 (5H, m),
5.01-5.15 (1H, m,
6.80-7.40 (4H, .

3-8

MeOzc\/COzMe

O/\/Noz
F,HCO

(S)-2-[1-(4-d
i fluoronet hox
y) phenyl ) -2-n
i troethyl] mal

onic acid

di met hyl ester

TH-NMR (400 MHz, CDd 3)
&3.59 (3H, s), 3.77 (3H,
s), 3.83(1H, d, J =9.1
Hz), 4.22-4.28 (1H, m),
4,.82-4.94 (2H, m, 6.49
(1H, t, J=73.6Hz), 7.08
(2H, d, J=8.5Hz), 7.24
(2H, d, J = 8.5 Hz).

[ 0329]

<Ref erence Exanple 4-1>

[ 0330]

[ Chem cal Formul a 45]

MeO,C.__CO;Me
NO,

*

MeO
[ 0331]

(+)-2-[1-(4- Met hoxyphenyl)-2-nitroethyl ] mlonic acid dinethyl

ester

The sane nethod as in Reference Exanple 2-1 was perforned

using (*)-Nickel (11)

bi s[ N, N -di benzyl cycl ohexane- 1, 2-di am ne] brom de as a cat al yst

in place of nickel (1)

bi s[(S,S)-N, N -di benzyl cycl ohexane-1, 2-di am ne] brom de to
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obtain the title conpound.

'H NMR (400 MHz, CDd 3) & 3.57 (3H, s), 3.76 (3H, s), 3.78 (3H, s),
3.83(1H d, J =9.1Hz), 4.16-4.22 (1H, m), 4.83 (1H, dd, J = 12.7,
9.1 Hz), 4.89 (1H, dd, J =12.7, 5.1 Hz), 6.84 (2H, d, J = 9.1 Hz),
7.14 (2H, d, J = 9.1 Hz).

[ 0332]

<Ref erence Exanple 5-1>

[ 0333]

[ Chem cal Fornul a 46]

MeO,C. _CO,Me

MeO

2- (4- Met hoxybenzyl i dene) mal oni ¢ aci d di nethyl ester

Piperidine (0.4 nL) and acetic acid (0.47 nL) were added
to asolutionof p-anisal dehyde (5.0 nL) and nmal oni ¢ aci d di net hyl
ester (4.7 nmL) in benzene (0.9 nL) under an argon at nosphere, to
produce a reaction solution. The reaction solution was heated
toreflux with a Dean- St ark apparatus for 3 hours. Ethyl acetate
was added to the reaction solution, and the m xture was washed
with a 1 nol/L hydrochloric acid, a saturated aqueous sodi um
hydr ogen carbonate sol ution, and a bri ne successively, and dri ed
over anhydrous sodium sul fate. The solvent was renoved under
reduced pressure, and the resi due was then purified by silica gel
col um chromat ogr aphy (et hyl acetate : hexane =4 : 1), to obtain
the title conmpound as a white solid (9.5 g).

14 NMVR (400 MHz, CDCl3) 5 3.83 (3H, s), 3.84 (3H, s), 3.87 (3H, s),
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6.90 (2H, d, J =8.6 Hz), 7.39 (2H, d, J =8.6 Hz), 7.71 (s, 1H).
[ 0334]

<Ref erence Exanple 6-1>

[ 0335]

[ Chem cal Fornula 47]

MeO,C.__CO,Me
A _NO;
MeO Me Me
[ 0336]

(£)-2-[1-(4- Met hoxyphenyl)-2-nmet hyl -2-ni tropropyl] mal onicacid
di met hyl ester

2-Nitropropane (0.14 nmL) and potassiumfl uori de supported
on alum na (KF/ Al ,0;) (400 ng) were added to a solution of
2- (4- met hoxybenzyl i dene) mal oni ¢ aci d di net hyl ester (250 ng) in
di met hyl sul f oxi de (0.8 nL) under an argon at nosphere, to produce
a reaction solution. The reaction solution was stirred at room
tenperature for 1 hour and a half. D ethyl ether was added to
the reaction solution, the insoluble was renoved by filtration,
and t he sol uti on was washed with water and a brine successively,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresiduewasthenpurifiedbysilica
gel columm chromat ography (ethyl acetate : hexane =4 : 1), to
obtain the title conmpound as a white solid (298 ny).
'H NVR (400 MHz, CDCl5) & 1.43 (3H, s), 1.64 (3H, s), 3.35 (3H, s),
3.75 (3H, s), 3.78 (3H, s), 4.22 (2H, s), 6.81 (2H, d, J = 9.1 Hz),

7.10 (2H, d, J = 9.1 Hz).
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[0337]

<Ref erence Exanple 6-2>
[ 0338]

[ Chem cal Fornul a 48]

MeO,C.__CO,Me
NO,

¥

MeO
[ 0339]

(2)-2-[(4- Vet hoxyphenyl )-(1-nitrocycl opentyl ) nmet hyl ] mal oni c
acid di nethyl ester

The sane nethod as in Reference Exanple 6-1 was perforned
usi ng nitrocycl opentane i n pl ace of 2-nitropropane to obtainthe
title conmpound.
1H NVR (400 MHz, CDCI3) & 1.43-1.86 (6H, n), 2.33-2.42 (1H, m,
2.45-2.53 (1H, m), 3.35 (3H, s), 3.77 (3H, s), 3.80 (3H, s), 4.14
(1H, d, J = 11.5 Hz), 4.31 (1H, d, J = 11.5 Hz), 6.80 (2H d, J
= 8.5 Hz), 7.04 (2H, d, J = 9.1 Hz).
[ 0340]
<Ref erence Exanple 6-3>
[ 0341]
[ Chem cal Formula 49]

MeO,C.__CO,Me
NO,

*

MeO
[ 0342]

(+)-2-[(4- Vet hoxyphenyl)-(1-nitrocycl ohexyl ) net hyl ] mal oni c
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acid di nethyl ester

The sanme nethod as in Reference Exanple 6-1 was perforned
usi ng nitrocycl ohexane in place of 2-nitropropane to obtain the
title conmpound.
'H NMR (400 MHz, CDCl3) & 1.10-1.17 (2H, m), 1.22-1.68 (6H M),
2.35-2.44 (2H, n), 3.28 (3H, s), 3.78 (3H, s), 3.79 (3H, s), 3.94
(1H, d, J = 10.9 Hz), 4.32 (1H, d, J = 10.9 Hz), 6.79 (2H d, J
= 7.9 Hz), 7.02 (2H, brd, J = 7.9 Hz).
[ 0343]
<Reference Exanple 7-1>
[ 0344]

[ Chem cal Formul a 50]

0]
MeOZC/,,,/

NH

MeO
[ 0345]

(-)-(3S, 4R) - 4- (4- Met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester

Ni ckel (I'l') chloride hexahydrate (1.3 g) was added to a
solution of (R)-2-[1-(4-nmethoxyphenyl)-2-nitroethyl]mlonic
acid dinmethyl ester (1.7 g) in nmethanol (110 nL) under an argon
at nosphere, to produce a reaction solution. To the reaction
sol uti on, sodi umborohydride (1.03 g) was added i n several doses
under ice-cooling, and the reaction sol ution was warned to room
tenperature, andstirredfor 2hours. Asaturatedaqueous ammoni um

chl oride solution and ethyl acetate were added to the reaction
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solution, and the m xture was stirred at roomtenperature for 1
hour. Them xturewasextractedw thethyl acetate, andt heextract
was washed with water and a brine successively, and dried over
anhydr ous sodi umsul fate. The sol vent was renoved under reduced
pressure, andt hecrude product was washedw t h et hanol - di i sopr opyl
ether, to obtain the title conmpound as a white solid (840 ny).
'H NMR (400 MHz, CDCl3) & 3.40 (1H, t, J = 9.1 Hz), 3.53 (1H d,
J=9.7 Hz), 3.76-3.81 (1H, n), 3.78 (3H, s), 3.80 (3H, s), 4.08
(1H, q, J =8.9 Hz), 5.85 (1H, brs), 6.88 (2H, d, J = 8.5 Hz), 7.18
(2H, d, J = 8.5 Hz).
[o] 6°= -96 (c 0.19, EtOH)
[ 0346]

The sane nethod as in Reference Exanple 7-1 was perforned
using a corresponding nitro substance to obtain the follow ng
Ref erence Exanples 7-2to 7-42. The structures and spectral data

t hereof are shown in Tables 15 to 25.

[ 0347]

[ Tabl e 15]

Ref . No Chem cal nane P. D

7-2 (3S,4R)-4-(3 |'"H-NWR (400 MHz, CDd 3)

-fl uoro-4-net 53.38 (1H, t, J=8.9Hz),
hoxyphenyl)-2 [3.50(1H, d, J =9.8 Hz),
-oxopyrrolidi 3.76-3.81 (1H, m, 3.79
ne- 3- car boxyl (3H, s), 3.88 (3H, s),
ic acid methyl [4.06 (1H, q, J =8.8 Hz),
ester 5.94 (1H, brs),
6.90-7.01 (3H n).
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[ 0348]

[ Tabl e 16]

Ref . No Str. Chem cal name P. D.

7-3 (3S,4R)-4-(2- | NWR (400 MHz, CDO ;) &
fluoro-4-nmethox | 3.44 (1H, dd, J =9.7, 7.9
yphenyl ) -2-oxop |Hz), 3.68 (1H, d, J =9.7
yrrolidine-3-ca|Hz), 3.75-3.79 (1H, m,

MeO rboxylic acid 3.78 (3H, s), 3.79 (3H, s)
met hyl ester 4.22 (1H, q, J =8.9 Hz),
6.15 (1H, s), 6.62- 6.68
(2H, m, 7.15 (1H t, J =
8. 5Hz).

7-4 (3S,4R)-4-(2- | NWR (400 MHz, CDO ;) &
chl or o- 4- met hox | 3. 35-3. 41 (1H, m, 3.67
yphenyl)-2-oxop | (1H, d, J =8.6 Hz), 3.79
yrrolidine-3-ca|(3H, s), 3.80(3H, s), 3.89

MeO rboxylic acid (1H, t, J =8.6 Hz), 4.47
met hyl ester (1H, q, J =7.9 Hz), 5.70
(1H, brs), 6.82 (1H, dd, J
=8.6, 2.4 Hz), 6. 95 (1H,
d, J=2.4Hz), 7.20 (2H, t,
J =8.6 Hz).

7-5 (35S, 4R) - 4- (4- lH-NI\/R(4OO MHz, DMSO dg)
met hoxy-2-nmethy | & 2.36 (3H, s), 3.29-3.36
| phenyl)-2-oxop | (1H, m, 3.57 (1H, d, J =
yrrolidine-3-ca|9.1Hz), 3.76-3.81(1H m,

MeO rboxylic acid 3.77(3H, s), 3.78(3H, s),
met hyl ester 4.31 (1H, q, J = 8.4 Hz),
6.09 (1H, brs), 6.73 (1H,
d, J =3.0Hz), 6.76 (1H,
dd, J =8.5, 3.0 Hz), 7.17
(1H, d, J = 8.5 Hz).

7-6 (3S,4R) - 4- (3, 'H- NMR (400 MHz, CDd ;) &
5-difluoro-4-ne [ 3.37 (1H, t, J = 8.6 Hz),
t hoxyphenyl)-2- |3.47 (1H, d, J = 9.8 Hz),
oxopyrrolidine- [3.77-3.81 (1H m, 3.81
3-carboxylic (3H, s), 3.98 (3H, s) 4.05
acid nethyl (1H, q, J = 8.8 Hz), 5.69
ester (1H, brs), 6.78-6.85 (2H,

n .

7-7 (3S,4R) -4- (2, 'H-NMR (400 MHz, CDd ;) &
5-difluoro-4-me [3.42 (1H, t, J = 8.9 Hz),
t hoxyphenyl )-2- |3.62 (1H, d, J = 9.8 Hz),
oxopyrrolidine- [3.75-3.81 (1H m, 3.79
3-carboxylic (3H, s), 3.87 (3H, s) 4.20
aci d net hyl (1H, g, J =8.9 Hz), 6.14
ester (1H, brs) 6.71 (1H, dd, J

=11.0, 7.3 Hz), 6.98 (1H,
dd, J = 11.0, 7.3 Hz ).
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[ 0349]

[ Tabl e 17]

Ref .No |Str. Chem cal nane |P.D

7-8 (-)-(3S,4R)- |"H NWR (400 MHz, CDC 3)
4-(2,6-difluo |&53.51 (1H, t, J=9.2Hz),
ro-4-nmet hoxyp [3.64-3.70 (1H, m, 3.78
henyl )-2-oxop |(6H, s), 3.78-3.81 (1H

MeO yrrolidine-3- |m, 4.46 (1H, g, J =9.4
car boxylic Hz), 6.24 (1H, brs),
aci d net hyl 6.43-6.50 (2H, m.
ester [a]p?®= -120 (c 0. 11,
Et OH)
7-9 (3S,4R)-4-(2 |'"H-NWR (400 MHz, CDd 3)

, 3-di hydr oben
zof uran-5-yl)
- 2- oxopyrrol
di ne- 3- car box
ylic acid

met hyl ester

©3.20 (2H, t, J=8.8Hz),

3.38(1H t, J =8.9 Hz),
3.53 (1H, d, J =9. 8 Hz),
3.77(1H t, J =9.0 Hz),
3.78(3H, s) 4.06 (1H, q,
J=9.0Hz), 4.57 (2H, t,

J =8.8 Hz), 5.94 (1H,
brs), 6.74(1H, d, J=7.9
Hz), 6.99 (1H d, J=7.9
Hz), 7.09 (1H, s).

7-10 (-)-(3S,4R)- |'H-NWR (400 MHz, CDd 3)
4-(6-fluoro-2 |53.15(2H, t, J=8.9Hz),
, 3-di hydroben |3.41(1H t, J=8.6Hz),
zofuran-5-yl) [3.66 (1H, d, J=9.8 Hz),
- 2-oxopyrroli 3.74-3.79 (1H, m, 3.79
di ne-3-carbox |(3H, s), 4.19 (1H, q, J
ylic acid =8.6 Hz), 4.61 (2H, t,
met hyl ester J =89 Hz), 5.68 (1H
brs), 6.52 (1H, d, J =
11.6 Hz), 7.03 (1H, d, J
= 7.9 Hz).
[a]p?®= -121 (c 0. 20,
Et OH)
7-11 (3S,4R)-4-(7 |*H- NWR (400 MHz, CDC »)

-fl uorochroma
n- 6-yl)-2-o0xo
pyrrolidine-3
-carboxylic
aci d net hyl
ester

51.94-2.01(2H, m, 2.71
(2H, t, J=6.1Hz), 3.42
(1H, t, J =8.9 Hz), 3.67
(1H, d, J = 9.8 Hz),

3.73-3.78 (1H, ), 3.78
(3H, s), 4.11-4.17 (3H,
m, 5.68 (1H, brs), 6.52
(1H, d, J=11.6Hz), 6.87
(1H, d, J = 7.9 Hz).
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Ref . No Str. Chem cal nane P.D
7-12 (3S,4R)-4-(3 |'"H-NWR (400 MHz, CDd 3)

-fl uoro-5-net
hoxypyri din-2
-yl)-2-oxopyr
rolidine-3-ca
rboxylic acid
met hyl ester

53.53 (1H, t, J=8.6Hz),
3.77-3.81 (1H, m, 3.79
(3H, s), 3.86 (3H, s),
4.04 (1H, d, J =9.2 Hz),
4.52 (1H, g, J =8. 8 Hz),
5.72(1H, brs), 6.94(1H,
dd, J = 11.0, 2.4 Hz),
8.11 (1H, d, J =2.4 Hz).

(3S,4R)-4-(5
- met hoxyt hi op
hen-2-yl)-2-0
xopyrrolidine
-3-carboxylic
aci d net hyl
ester

TH NVR (400 MHz, CDOl 3)
53.41 (1H, t, J=9.1Hz),
3.49(1H d, J=10. 3 Hz),
3.75-3.79 (1H, m, 3.81
(3H, s), 3.86 (3H s),
4.22 (1H ¢, J =9.1 Hz),
5.78(1H, brs), 6.01(1H,
d, J=4.2Hz), 6.54 (1H,
d, J = 4.2 Hz).

(3S,4R)-4-(2
, 6-difluoro-4
- hydr oxypheny
) -2-oxopyrro
l'idine-3-carb
oxylic acid

met hyl ester

'H- NMR (400 MHz, CDd 3)
53.25(1H, t,J=9.2Hz),
3.52-3.59 (2H, m, 3.63
(3H, s), 4.12 (1H, q, J
=9.6Hz), 6.43-6.49(2H,
m, 8.27 (1H, s), 10.41
(1H, brs).

MeS

(3S,4R)-4-(4
-met hyl t hi oph
enyl) - 2- oxopy
rrolidine-3-c
ar boxylic acid
met hyl ester

TH NVR (400 MHz, CDOl 3)
52.48 (3H, s), 3.41 (1H,

t, J=8.9Hz), 3.54 (1H,
d, J=9.7Hz), 3.78 (3H,
s), 3.80 (1H, t, J =8.9

Hz), 4.10 (1H g, J=8.9
Hz), 5.92(1H, brs), 7.18
(2H, d, J=8.5Hz), 7.24
(2H, d, J = 8.5 Hz).

MeO

(35, 4R, 55) -
4- (4- met hoxyp
henyl ) -5-neth
yl - 2- oxopyrro
l'idine-3-carb
oxylic acid

met hyl ester

'H-NMR (400 MHz,

DVBO-ds ) & 0.67 (3H, d,
J=6.7Hz), 3.60(3H, s),
3.72 (3H, s), 3.80-3.90
(1H, m, 3.95-4.05 (2H
m, 6.88 (2H, d, J
Hz), 7.21(2H, d, J
Hz), 8.21 (1H, s).

1
1

9.
9.
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Ref .No |Str. Chem cal nane |P.D
7-17 (3S,4R,5R)- |"H NWR (400 MHz, CDC 3)
4- (4-nmethoxyp |51.27 (3H,d, J=6.1Hz),
henyl )-5-meth [3.49 (1H, dd, J = 10.9,
yl -2-oxopyrro |8.5 Hz), 3.63 (1H, d, J
MeO lidine-3-carb |= 10.9 Hz), 3.68-3.73
oxylic acid (1H, m, 3.74 (3H, s),
met hyl ester 3.80 (3H, s), 5.65 (1H,
s), 6.89 (2H, d, J =9.1
Hz), 7.19(2H, d, J=9.1
Hz) .
7-18 (3S,4R)-4-(4 |"H- NWR (400 MHz, CDC 3)

-et hyl -2, 6-di
fl uorophenyl)
- 2- oxopyrrol
di ne- 3- car box
ylic acid

met hyl ester

©1.22 (3H, t, J=7.6Hz),

2.62 (2H, g, J=7.6 H),
3.53(1H t, J =9.2 H),
3.68 (1H t, J =9.2 Hz),
3.78 (3H, s), 3.83 (1H,

d, J=9.8Hz), 4.52 (1H,
g, J=9.8Hz), 6.03 (1H,
brs), 6.75 (2H, dd, J =
12.2, 3.1 Hz).

7-19 0 (3R, 4S)-2-0x | "H NMVR (400 MHz, CDCl 3)
MeO,C o- 4-phenyl pyr |5 3.44 (1H, dd, J = 9.7,
L _NH Irolidine-3-ca [8.5 Hz), 3.59 (1H, d, J
© rboxylic acid |=9.7 Hz), 3.79 (3H, s),
met hyl ester 3.80-3.85 (1H, m, 4.14
(1H, g, J =8.9 Hz), 5. 82

(1H, brs), 7.25-7.38

(5H, ).

7-20 (+)- (3R, 4S)- | TH NVR (400 Mz, CDd 3)

0
M602C
NH
MeO :

4- (4- met hoxyp
henyl ) - 2- oxop
yrrolidine- 3-
car boxylic
aci d net hyl
ester

§3.40 (1H, t, J=9.1Hz),
3.53(1H, d, J=9.7 Hz),
3.76-3.81 (1H, m, 3.78
(3H, s), 3.80 (3H, s),
4.08 (1H, q, J =8.9 Hz),
5.85(1H, brs), 6.88(2H,
d, J=8.5Hz), 7.18 (2H,
d, J = 8.5 Hz).

[a]p?°=+89 (¢ 0. 16, Et OH)
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Ref .No |Str. Chem cal nane P. D
7-21 0 (3R, 4S)-4-(3 |'"H-NWR (400 MHz, CDd 3)
MeOC - met hoxypheny |53.43 (1H, t, J=8.6Hz),
LN |)-2-oxopyrro |3.59(1H, d, J =9.7 Hz),
' lidine-3-carb |3.79 (3H, s), 3.79-3.84
oxylic acid (1H, m, 3.81 (3H, s),
OMe met hyl ester 4.05-4.15 (1H, m,
6.05-6.25 (1H, br),
6.76-6.86 (3H, m, 7.27
(1H, t, J = 8.0 Hz).
7-22 (3R,4S)-4-(2 [*H NWR (400 MHz, CDQ »)

0]
MeOZC
NH
: "‘OMe

- met hoxypheny
|)-2-oxopyrro
l'idine-3-carb
oxylic acid
met hyl ester

53.49 (1H, £, J=8.5Hz),
3.73(1H, d, J=9.2Hz),
3.77 (3H, s), 3.83 (3H,
s), 3.84 (1H, d, J =9.2
Hz), 4. 26 (1H, q, J=8. 5,
Hz), 5.85 (1H, brs),
6.89-6.95 (2H, nm), 7.20
(1H, dd, J=7.3, 1.8Hz),
7.27-7.30 (1H, m.

7-23 MeO.C O |(+)-(3R,4S)- |['H NWR (400 MHz, CDd 3)
1e0; WiﬁNH 4-(2,6-difluo |53.51 (1H, £, J=9.2Hz),
o ro-4-nmet hoxyp [3.64-3.70 (1H, m, 3.78
/ii:L henyl )-2-oxop |(6H, s), 3.78-3.81 (1H
MeO F yrrolidine-3- |m, 4.46 (1H, q, J =9.4
car boxylic Hz), 6.24 (1H, brs),
aci d net hyl 6.43-6.50 (2H, m.
ester [o] 2= +105 (c 0.09,
Et OH)
7-24 MeO.C O |(3R,4S,5R)- |'H NVR(400NMHz, DVSO- dg)
z\dNH 4- (4-met hoxyp |50.67 (3H,d, J=6.7Hz),
-~ henyl)-5-neth |3.60 (3H, s), 3.72 (3H,
/[:j Me |yl-2-oxopyrro |s), 3.80-3.90 (1H, m),
MeO lidine-3-carb |3.95-4.05(2H, m, 6.88
oxylic acid (2H, d, J=9.1Hz), 7.21
met hyl ester (2H, d, J=9.1Hz), 8.21
(1H, s).
7-25 (3R, 4S,55)- |['H NWR (400 MHz, CDd 3)

Me

O
M602C
NH
MeO :

4- (4- met hoxyp
henyl ) -5-neth
yl - 2- oxopyrro
l'idine-3-carb
oxylic acid
met hyl ester

51.27 (3H,d, J=6.1Hz),
3.49 (1H, dd, J = 10.9,

8.5 Hz), 3.63 (1H, d, J
= 10.9 Hz), 3.68-3.73
(1H, m), 3.74 (3H s),

3.80 (3H, s), 5.65 (1H,
s), 6.89 (2H, d, J=9.1
Hz), 7.19 (2H, d, J=9.1
H) .
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Ref .No |Str. Chem cal nane |P.D
7- 26 veoc. 2 | (BRL4R)-4-(5 [THNVR (400 Mz, CDO 3)
Z%NH -met hoxythiop |&3.41 (1H,t, J=9.1Hz),
S hen-2-yl)-2-0 [3.49(1H, d, J=10.3Hz),
MeO—Q xopyrrolidine |3.75-3.79 (1H, m, 3.81
-3-carboxylic |(3H, s), 3.86(3H s),
aci d net hyl 4.22 (1H, q, J =9.1Hz),
ester 5.78 (1H, s), 6.01 (1H
d, J=4.2Hz), 6.54 (1H,
d, J = 4.2 Hz).
7- 27 (3R,4S)-4-14 |™H NWR (400 MHz, CDd )

-(difluoronet
hoxy) phenyl ) -
2-oxopyrrolid
i ne- 3- car boxy
i cacidnethyl
ester

53.39-3.44(1H, m, 3.54
(1H, d, J=9.7 Hz), 3.80
(3H, s), 3.80 (1H, t, J
= 9.2 Hz), 4.12 (1H, q,
J =8.8 Hz), 5.98 (1H
brs), 6.50 (1H, t, J =
73.6 Hz), 7.12 (2H, d, J
=9.2Hz), 7.22-7. 26 ( 2H,
m

7-28 (+)-trans-4-[ TH NWVR (400 MHz, CDd 3)
4- met hoxyphen |®3.40 (1H, t, J=9.1Hz),
yl)-2-oxopyrr |3.53(1H d, J=9.7Hz),
ol i di ne- 3-car 3.76-3.81 (1H, m, 3.78

MeO boxylic acid |(3H s), 3.80 (3H, s),
(%)-trans met hyl ester 4.08 (1H, q, J =8.9 Hz),
5.85(1H, brs), 6.88(2H,
d, J=8.5Hz), 7.18 (2H,
d, J =85 H).
7-29 (4)-trans-4-( | "H NVR (400 MHz, CDO a)

MeO

(*)-trans

4- met hoxyphen
yl)-5, 5-di met
hyl - 2- oxopyrr
ol i di ne- 3-car
boxylic acid
met hyl ester

50.92 (3H, s), 1.39 (3H,
s), 3.72 (3H, s), 3.80
(1H d, J=12.1Hz), 3.81
(3H, s), 3.93 (1H, d, J
=12.1Hz), 5.90 (1H, s),
6.89 (2H, d, J =8.6 Hz),
7.18 (2H, d, J =8.6 Hz).
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Ref .No |Str. Chem cal name |P.D.
7-30 (+)-trans-4-( | HNWR (400 Mz, CDOl 3)
4- met hoxyphen |%1.21-1.67 (6H, m),
yl)-2-oxo0-1-a |1.77-1.85 (1H, m),
zaspiro[4,4]n 1.88-1.95 (1H, m), 3.72
MeO (£)trans | ON@ne- 3- carbo (3H s), 3.80 (3H s),
- xylic acid 3.85(1H, d, J=11. 0 Hz),
met hyl ester 3.97(1H, d, J=11. 0 Hz),
6.01(1H, brs), 6.88(2H,
d, J=8.6Hz), 7.17(2H,
d J = 8.6 Hz).
7-31 (+)-trans-4-( | 'H NWR (400 MHz, CDOl 3)
4- met hoxyphen |30.78-0.89 (1H, m),
yl)-2-oxo0-1-a |0.92-1.07 (1H, m),
zaspiro[4,5]d |1.16-1.34 (2H, m),
MeO ecane-3-carbo |1.41-1.51 (2H, m),
(£)-trans xylic acid 1.52-1.80 (4H, m), 3.69
met hyl ester (1H, d, J=12.1Hz), 3.72
(3H, s), 3.81 (3H, s),
3.93(1H, d, J=12. 1 Hz),
6.22(1H, brs), 6.88(2H,
d, J=9.1Hz), 7.15(2H,
d, J = 9.1 Hz).
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Ref.No. | Str. Chem cal nane P.D
7-32 (3S,4R)-4-[4 |'"H-NWR (400 MHz, CDd 3)

-(di fluoronet
hoxy) -2, 6-di f
| uorophenyl ] -
2- oxopyrrolid
i ne- 3-car boxy
i cacidnethyl
ester

53.52 (1H, t, J=9.1Hz),
3.68-3.73 (1H, m),
3.79-3.82 (4H, m),
4.49-4.56 (1H, m), 6.27
(1H, br) , 6.51 (1H t,
J=72.1Hz), 6.72-6.78
(2H, ).

7-33 (3S,4R)-4-(4 |"H- NWR (400 MHz, CDC 3)
-ethoxy-2,6-d |&51.40 (3H, t,J=7.1Hz),
i f1 uorophenyl 3.51(1H, t, J=8.9 Hz),
) - 2- oxopyrr ol 3.67 (1H, t, J=9.5Hz),
EtO i di ne-3-carbo |[3.78 (3H, s), 3.79 (1H
xylic acid d, J=11.0Hz), 3.98(2H,
met hyl ester q, J=7.1Hz), 4.42-4.49
(1H, m, 6.33 (1H, s),

6.42-6.48 (2H, m.
7-34 (3S,4R)-4-[4 |"H- NWR (400 MHz, CDC 3)
-(dimethylam |52.93 (6H, s), 3.50 (1H,
no)-2,6-diflu |t, J=9.2Hz), 3.64 (1H,
orophenyl]-2- |t, J=9.5Hz), 3.77-3.80
oxopyrrolidin |(4H m, 4.42 (1H q, J
e- 3-carboxyl i =9.6 Hz), 5.83 (1H, s),
c acid nethyl 6.18(2H, d, J=12.2Hz).

ester

7- 35 (3S,4R)-4-(6 |'"H-NWVR (400 MHz, CDd 3)

-fl uor obenzof
uran-5-yl)-2-
oxopyrrolidin
e- 3-car boxyl i
c acid nethyl
ester

53.50 (1H, t, J=8.9Hz),
3. 78 (1H, d, J=10. 4 Hz),
3.79 (3H, s), 3.86 (1H,
t, J=8.9Hz), 4.34-4.40
(1H, m), 6.04 (1H, s),
6.74 (1H, d, J =1.5 Hz),
7.25-7.28 (1H, m), 7.47
(1H, d, J=7.3 Hz), 7.63
(1H, d, J = 1.5 Hz).
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Ref.No. |Str. Chem cal nane P.D
7-36 (3S,4R)-4-(6 |'H NWR (400 MHz, CDd 3)

- met hoxypyri di
n-3-yl)-2-oxop
yrrolidine-3-c
arboxylic acid
met hyl ester

53.39 (1H, t, J=9.2Hz),
3.51(1H, d, J =9.8 Hz),
3.80 (3H, s), 3.78-3.83
(1H, m, 3.93 (3H, s),
4.05-4.11 (1H, m, 6.23
(1H, brs), 6.76 (1H, d,
J=8.6Hz), 7.49(1H, dd,
J =8.6, 2.4 H), 8.08
(1H, d, J = 2.4 Hz).

7-37

(3S,4R)-4-(4
-acetam de-2, 6
-di f 1 uor opheny
| )-2-oxopyrrol
i di ne- 3-car box
ylic acid

met hyl ester

TH NMR (400 Mz, CDOl )
52.19 (3H, s), 3.52 (1H,
t, J=9.2Hz), 3.66-3.72
(1H, m), 3.78 (3H, s),
3.78-3.81 (1H, m), 4.50
(1H, g, J =9.4 Hz), 5. 88
(1H, s), 7.17 (2H, d, J
=10.4 Hz), 7.32(1H, s).

7-38

(3S,4R)-4-{4
-[ (tert-butoxy
car bonyl) (neth
yl )am no] - 2, 6-
di fl uor ophenyl
} - 2- oxopyrrol
di ne- 3- car boxy
lic acid nethyl
ester

"H NMR (400 MHz, CDd 3)
51.49 (9H, s), 3.25 (3H,
s), 3.53 (1H, t, J =8.9
Hz), 3.66-3.72 (1H, m,
3.79 (3H, s), 3.82 (1H
d, J=9.8Hz), 4.52 (1H,
g, J=9.4Hz), 5.99 (1H,
brs), 6.92 (2H, d, J =
10. 4 Hz).

7-39

(3S5,4R)-4-(4
, 6-di fl uoro- 2,
3-di hydr obenzo
furan-5-yl)-2-
oxopyrrolidine
-3-carboxylic
acid met hyl
ester

TH NVR (400 MHz, CDOl 3)
53.21 (2H, t, J=8.6Hz),
3.50 (1H, dd, J = 11.86,
6.7 Hz), 3.66 (1H t, J
=8.9Hz), 3.77-3.80(4H,
m, 4.46 (1H, g, J = 9.4
Hz), 4.65(2H, t, J=8.6
Hz), 6.16 (1H, s), 6.37
(1H, d, J = 10.4 Hz).

187




[ 0357]

[ Tabl e 25]
Ref.No. | Str. Chem cal nane P. D
7-40 (3S,4R)-4-{1 |['H NWR (400 MHz, CDd 3)

TBSO

-[(tert-butyld
imethylsilyl)o
xy] - 6-fl uoro-2
, 3-di hydro-1H
i nden-5-yl }-2-
oxopyrrolidine
- 3-carboxylic
aci d net hyl
ester

50.14 (3H, s), 0.17 (3H,
s), 0.94 (9H, s),
1.87-1.97 (1H m,
2.41-2.49 (1H, m,
2.67-2.75 (1H, m, 2.91
(1H, dd, J = 15.9, 6.7
Hz), 3.41-3.46 (1H m,
3.68-3.72 (1H, m,
3.75-3.81 (4H, m,
4.22-4.29 (1H, m, 5.20
(1H, t, J=7.0Hz), 5.82
(1H, s), 6.98 (1H, d, J
=10.4 Hz), 7.07 (1H, d,
J =6.7 Hz).

7-41 (3S,4R)-4-(1 |"H NWR (400 MHz, CDC 3)
-benzyl -6-fluo | 52.93 (2H, t, J=8.6Hz),
roi ndolin-5-yl [3.37-3.43 (3H, m), 3.65
)-2-oxopyrroli |(1H d, J = 9.8 Hz),

di ne- 3-carboxy |3.70-3.75 (1H, m), 3.78

licacidmethyl [(3H, s), 4.11-4.19 (1H,

ester m, 4.22 (2H, s), 5.81
(1H, br), 6.16 (1H, d, J
=11.6 Hz), 6.89 (1H, d,
J =7.9 Hz), 7.28-7.36
(5H, m.

7-42 (3S,4R)-4-(3 |[*H NWR (400 MHz, CDC 3)
, 5-di fl uoropyr | 53.56 (1H, t, J=9.2Hz),
idin-4-yl)-2-0|3.76-3.85 (5H, n, 4.60
xopyrrolidine- |(1H, g, J=9.2Hz), 5.91
3-carboxylic (1H, s), 8.37 (2H, s).
acid met hyl
ester

[ 0358]

<Ref erence Example 7-43>

[ 0359]

[ Chem cal

Formul a 51]
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[ 0360]
(3S’, 4R’) - 4- (6- Fl uor o- 1- hydr oxy- 2, 3-di hydr o- 1H i nden-5-yl ) - 2-
oxopyrrolidine-3-carboxylic acid nmethyl ester

A1l nol/L hydrochloric acid (15 nL) was added to a sol uti on
of
(3S,4R)-4-{1-[(tert-butyldinethylsilyl)oxy]-6-fluoro-2, 3-di
hydr o- 1H-i nden-5-yl } - 2- oxopyrrol i di ne- 3-carboxyl i c aci d net hyl
ester (2.09) intetrahydrofuran (25 nL) under an argon at nosphere
t o produce areactionsolution. Thereactionsolutionwasstirred
at roomtenperature for 8 hours. The reaction solution was
extractedw thethyl acetate, andthe extract was washed wi t h wat er
and a bri ne successi vely, and dri ed over anhydr ous sodi umsul f at e.
The sol vent was renpved under reduced pressure, and the residue
was then purified by silica gel col um chromat ography (hexane :
ethyl acetate=4: 1followedbyl1l: 4), toobtainthetitleconpound
as a colorless anorphous (1.37 Q).
'H NVR (400 MHz, CDOl5) & 1.80 (1H, dd, J= 7.3. 4.3 Hz), 1.92-2.01
(1H, n), 2.49-2.57 (1H, n), 2.73-2.81 (1H m, 2.96-3.03 (1H m,
3.44 (1H, t, J =8.9 Hz), 3.70 (1H, dd, J =9.5, 2.1 Hz), 3.78-3.83
(4H, n), 4.27 (1H, q, J = 8.8 Hz), 5.21 (1H q, J = 6.3 Hz), 5.87

(1H, s), 7.11 (1H, d, J = 4.3 Hz), 7.13 (1H s).
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[ 0361]
<Ref erence Exanple 7-44>
[ 0362]

[ Chem cal Fornula 52]

O
MeOZC,%

NH

[ 0363]

(3S’, 4R’) - 4- (6- Fl uor o- 2, 3-di hydr o- 1H-i nden-5-yl ) - 2- oxopyr r ol
di ne- 3-carboxylic acid nmethyl ester

10% Pal | adi um on carbon (100 ng) was added to a sol ution
of
(3S’, 4R’) - 4- (6-fl uor o- 1- hydr oxy- 2, 3-di hydr o- 1H i nden-5-yl ) - 2-
oxopyrrolidine-3-carboxylicacidmethyl ester (200nmg) i nnmet hano
(5 mL) under an argon at nosphere to produce a reaction sol uti on.
The reaction solution was stirred at roomtenperature under a
hydrogen at nosphere for 4 hours. The reaction solution was
filtered over Celite and washed with ethyl acetate. The sol vent
was renoved under reduced pressure to obtain the title conmpound
as a colorless anorphous (170 ng).
'H NVR (400 MHz, CDCl5) & 2.05-2.13 (2H, m), 2.83-2.89 (4H, ), 3.44
(1H, t, J =8.9 Hz), 3.70 (1H, d, J = 9.8 Hz), 3.76-3.81 (4H m,
4.25 (1H, g, J = 8.8 Hz), 5.67 (1H, s), 6.92 (1H d, J = 10.4 Hz),
7.08 (1H, d, J = 6.7 Hz).

[ 0364]

190



10

15

20

<Ref erence Exanple 8-1>
[ 0365]
[ Chem cal Fornula 53]

0
HOLC,,

NH

MeO
[ 0366]

(-)-(3S', 4R) - 4- (4- Met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid

A 2 nol /L sodi umhydroxi de aqueous solution (0.52 nL) was
added to a sol ution of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester (130 ng) in nmethanol (2.6 nm.) to produce a
reaction solution. The reaction solution was stirred at 60°Cfor
1 hour. A1 nol/L hydrochloric acid was added to the reaction
solution to make the reaction solution acidic (pH: 1), and the
m xture was extracted with ethyl acetate. The organic | ayer was
washed with water and a s brine successively, and dried over
anhydr ous sodi umsul fate. The sol vent was renoved under reduced
pressure, and the crude product was washed with ethyl
acetate-dii sopropyl ether, toobtainthetitleconmpoundasawhite
solid (112 nm).
'H NVR (400 MHz, DVMSO-dg) & 3.16 (1H, t, J = 9.4 Hz), 3.42 (1H d,

J =10.9 Hz), 3.55 (1H, t, J

8.2 Hz), 3.72 (3H, s), 3.79 (1H,

9, J =9.5Hz), 6.88 (2H, d, J =8.5Hz), 7.24 (2H, d, J = 8.5 Hz),
8.03 (1H, s), 12.54 (1H, brs).
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[o] *'= -68 (c 0.15, EtOH)
[ 0367]

The sanme nethod as in Reference Exanple 8-1 was perforned
using a correspondi ng ester substance to obtain the follow ng
Ref erence Exanpl es 8-2to0 8-41. The structures and spectral data

t hereof are shown in Tables 26 to 35.
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[ 0368]

[ Tabl e 26]
Ref . No Str. Chem cal nane P.D
8-2 (3S,4R)-4-(3 |'H NVR(400VHz, DVBO- dg)

-fluoro-4-neth
oxyphenyl)-2-o0
xopyrrolidine-
3-carboxylic
acid

53.16 (1H, t, J=9.4Hz),
3.47 (1H, d, J=10.9 Hz),
3.54 (1H, t, J =8.2Hz),
3.75-3.84 (1H, m, 3.80
(3H, s), 7.06-7.12 (2H.
m, 7.24-7.28 (1H, m,
8.05 (1H, s), 12.65 (1H,
brs).

8-3

MeO

(3S,4R)-4-(2
-fluoro-4-neth
oxyphenyl)-2-o0
xopyrrolidine-
3-carboxylic
acid

"H- NVR( 400 MHz, DVBO- dg)
53.18 (1H, t, J=9.1Hz),
3.48(1H, d, J=10.3Hz),
3.55(1H, t, J=9.1Hz),
3.74 (3H, s), 4.00 (1H,
g, J =10.3), 6.75-6.83
(2H m, 7.37(1H t, J
=8.8Hz), 809 (1H, s),
12.66 (1H, brs).

8-4

MeO

(3S,4R)-4-(2
-chloro-4-neth
oxyphenyl)-2-o0
xopyrrolidine-
3-carboxylic
acid

"H-NVR (400 MHz, DVBO-d
6) 0 3.11 (1H, t, J=29.2
Hz), 3.54-3.61 (2H m,
3.75 (3H, s), 4.20 (1H
g, J=9.0Hz), 6.93 (1H,
dd, J=8.9, 2.8Hz), 7.02
(1H, d, J=2.8Hz), 7.49
(1H, d, J=8.9Hz), 8.10
(1H, s), 12. 67 (1H, brs).

8-5

MeO

(3S,4R)-4-(4
- met hoxy- 2- et
hyl phenyl)-2-0
xopyrrolidine-
3-carboxylic
acid

"H- NVR( 400 MHz, DVBO- dg)
52.28 (3H, s), 3.08 (1H,
t, J=9.1Hz), 3.44 (1H,
, J=10.3Hz), 3.55(1H,
, J=9.1Hz), 3.70 (3H,
), 3.97-4.04 (1H, m,
6.72-6.76 (2H, m, 7.33
(1H, d, J=7.9Hz), 8.04
(1H, s), 12. 61 (1H, brs).

d
t
S

8-6

(3S,4R)-4-(3
, 5-di fl uoro-4-
met hoxyphenyl )
-2-oxopyrrolid
i ne- 3-

carboxylicacid

'H- NVR( 400 MHz, DVBO- dg)
$3.15 (1H, t, J=9.5Hz),
3.52-3.57 (2H, m), 3.83
(1H, q, J=9.6 Hz), 3.88
(3H, s), 7.15-7.22 (2H,
m, 8.08 (1H, s), 12.68
(1H, brs).
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[ 0369]

[ Tabl e 27]
Ref . No Chem cal nane |P.D
8-7 (3S,4R)-4-(2 |*H NVR(400NMHz, DVBO- de)
,5-difluoro-4- | 53.18 (1H, t, J=9.5Hz),
met hoxyphenyl) |[3.49-3.55 (2H, m, 3.82
-2-oxopyrrolid |(3H, s), 4.02 (1H, q, J
i ne-3-carboxyl [ =9.5Hz), 7.10 (1H, dd,
ic acid J =12.2, 7.3 Hz), 7.44
(1H, dd, J =12.2, 7.3
Hz), 8.11 (1H, s), 12.67
(1H, brs).
8-8 (-)-(3S,4R)- |'H NVR(400NMHz, DVBO- dg)
4-(2,6-difluor |53.25 (1H, t, J=9.2Hz),
o- 4- met hoxyphe | 3.43 (1H, d, J =10. 4Hz),
nyl)-2-oxopyrr [3.56 (1H, t, J=9.2Hz),
MeO olidine-3-carb [3.76 (3H, s), 4.14 (1H,
oxylic acid q, J=9.4Hz), 6.73-6.80
(2H, m, 8.20 (1H, s),
12.77 (1H, brs).
[a]p?®= -121 (c 0. 10,
Et OH)
8-9 (3S,4R)-4-(6 |*H NVR(400MNMHz, DVBO- de)
-fluoro-2,3-di [&53.10-3.17(3H, m, 3.41
hydr obenzofura | (1H, d. J=11.0Hz), 3.53
n-5-yl)-2-oxop | (1H t, J=8.9Hz), 3.77
yrrolidine- 3- (1H q, J=9.6 Hz), 4.48
carboxylicacid|(2H, t, J=8.6 Hz), 6. 68
(1H, d, J =8.6 Hz), 7.02
(1H, d, J=8.6 Hz), 7.20
(1H, s), 8.03 (1H, s),
12.62 (1H, brs).
8-10 (-)-(3S,4R)- | H NVR(400 Mz, DVBO- dg)

4-(6-fluoro-2,
3-di hydr obenzo
furan-5-yl)-2-
oxopyrrolidine
- 3-carboxylic

acid

53.09-3.19(3H, m), 3.46
(1H, d. J=10.4Hz), 3.52

(1H, t, J = 8.9 Hz),
3.94-4.03 (1H, m, 4.55
(2H, t, J=8.6Hz), 6.65
(1H, d, J=11.0Hz), 7.31
(1H, d, J=7.9 Hz), 8.09
(1H, s), 12.65(1H, brs).
[a]p?’= -114 (c 0. 30,

Et OH)
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[ 0370]

[ Tabl e 28]
Ref . No Str. Chem cal nane P.D
8-11 (3S,4R)-4-(7 |'H NVR(400NMHz, DVBO- dg)

-fl uorochroman
-6-yl)-2-oxopy
rrolidine-3-ca
rboxylic acid

51.84-1.90(2H, m, 2. 67
(2H, t, J=6.1Hz), 3.16
(1H, t, J=9.2 Hz), 3.45
(1H, d, J=10.4H), 3.52
(1H, t, J=8.9 Hz), 3.94
(1H, g, J =9.4 Hz), 4.10
(2H, t, J=5.2 Hz), 6.56
(1H d, J=12.2Hz), 7. 13
(1H, d, J =8.6 Hz), 8.08

(1H, s), 12.67(1H, brs).

8-12

(3S,4S)-4-(3
-fluoro-5-neth
oxypyridin-2-y
| )-2-oxopyrrol
i di ne- 3-car box
ylic acid

"H- NMR( 400 MHz, DVBO- dg)
53.28 (1H, t, J=8.9Hz),
3.60-3.66 (2H, m, 3.83
(3H, s), 4.21 (1H, q, J
=9.0 Hz), 7.44 (1H dd,
J=11.6, 2.4 Hz), 8.06
(1H, s), 8.17 (1H, d, J
= 2.4 Hz), 12.70 (1H

brs).

8-13

(3S,4S)-4-(5
- met hoxyt hi oph
en-2-yl)-2-o0xo
pyrrolidine- 3-
carboxylicacid

TH NVR( 400 MHz, DVBO- dg)
53.18 (1H, t, J=9.4Hz),
3.30 (1H, d, J =10. 3Hz),
3.55-3.59 (1H, ), 3.79
(3H, s), 3.91 (1H q, J
10.3), 6.12 (1H, d, J
4.2 Hz), 6.59 (1H, d,
J=4.2Hz), 8.08(1H, s),
12.78 (1H, brs).

8- 14

MeO

(3S,4R,5R)-4
- (4- met hoxyphe
nyl ) - 5- net hyl -
2- oxopyrrolidi
ne- 3- car boxyl i
c acid

TH NVR( 400 MHz, DVBO- dg)
51.05(3H,d, J=6.1Hz),
3.16 (1H, dd, J = 11.5,
9.1 Hz), 3.49-3.58 (2H,
m, 3.72 (3H, s), 6.88
(2H, d, J=8.5H), 7.27
(2H, d, J=8.5Hz), 8.11
(1H, s), 12.54 (1H s).
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[ 0371]

[ Tabl e 29]

Ref .No |Str. Chem cal name |P.D

8-15 (3S,4R,5S)-4 | 'H- NVR( 400 VHz, DVBO- dg)
-(4- met hoxyphe | 50.66 (3H,d, J=6.7Hz),
nyl)-5-nmethyl- [3.72 (3H, s), 3.77 (1H
2-oxopyrrolidi |d, J = 10.9 Hz),

MeO ne- 3-carboxyli [3.81-3.89 (1H, n), 3.94
c acid (1H, dd, J = 10.9, 7.3
Hz), 6.88(2H, d, J=8.5
Hz), 7.20 (2H, d, J =8.5
Hz), 8.12 (1H, s), 12.61
(1H, s).

8- 16 (3S,4R)-4-(4 |'H NVR(400VHz, DVBO- dg)
-nmet hyl t hi ophe | &2.49 (3H, s), 3.22 (1H,
nyl)-2-oxopyrr |t, J=9.4Hz), 3.50 (1H,
olidine-3-carb |d, J=9.7Hz), 3.62 (1H,

MeS oxylic acid t, J=8.8Hz), 3.86 (1H,
g, J=9.5Hz), 7.26 (2H,
d, J=8.5Hz), 7.32(2H,
d, J=8.5Hz), 8.10 (1H,
brs)

8-17 (3S,4R)-4-(4 |'H NVR(400VHz, DVBO- dg)

HzC

-ethyl-2,6-dif
| uor ophenyl) -2
-oxopyrrolidin
e- 3-carboxylic
acid

61.15(3H, t, J=7.6Hz),

2.59 (2H, q, J =7.6 Hz),
3.27(1H t, J =9.2 Hz),
3.46 (1H, d, J=10. 4 Hz),
3.58 (1H, t, J =9.2 Hz),
4.20 (1H, ¢, J =9. 4 Hz),
6.99 (2H, dd, J = 12.8,
3.1 Hz), 8.22 (1H, s),

12.81 (1H, brs).

8-18 e F (3R, 4S)-4-ph [T™H NMR (400 MHz, CDCl 3)
2 enyl - 2- oxopyrr | &53.47 (1H, t, J=9.1Hz),
ﬁ”” ol i di ne-3-carb |3.57(1H, d, J=10. 3 Hz),
©‘ oxylic acid 3.82(1H t, J=9.1H),
4.05(1H, q, J =9.4 Hz),
6.71 (1H, s), 7.24-7.37
(5H, n).
8-19 (+)-(3R,4S)- |'H NVR(400MHz, DVBO dg)

4- (4- met hoxyph
enyl ) - 2- oxopyr
rolidine-3-car
boxylic acid

53.16 (1H, t, J=9.4Hz),
3.42(1H, d, J=10.9 Hz),

3.55(1H, t, J=8.2 Hz),
3.72 (3H, s), 3.79 (1H,
q, J=9.5Hz), 6.88 (2H,
d, J=8.5Hz), 7.24 (2H,
d, J=8.5Hz), 8.03(1H,
s), 12.54 (1H, brs).

[o]?°=+99 (¢ 0. 19, Et OH)
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[ 0372]

[ Tabl e 30]
Ref . No Str. Chem cal nane P.D
8-20 (3R, 45) - 'H-NVR (400 MHz, CDd 3)

AN

0
HO,C
NH

OMe

nmet hyl - 4- (3-me
t hoxyphenyl ) -2
-oxopyrrolidin
e- 3-carboxylic
acid

53.46 (1H, t, J=9.4Hz),
3.56 (1H, d, J =9. 7 Hz),
3.75-3.83 (1H, m), 3.79
(3H, s), 4.01 (1H, q, J
= 9.4 Hz), 6.58 (1H, s),
6.79-6.89 (3H, ), 7.26

(1H, t, J = 8.0 Hz).
8-21 0 (3R, 49) - TH NVR (400 MHz, CDd 3)
HOZC% met hyl - 4- (2-me | §3.58 (1H, t, J=9.1Hz),
LN t hoxyphenyl )-2 [3.71 (1H, t, J =9.1 Hz),
[::]; -oxopyrrolidin |3.86 (3H s), 3.98 (1H
OMe e-3-carboxylic |d, J=10.3Hz), 4.06 (1H
aci d t, J=9.4Hz), 6.31 (1H,
brs), 6.91(1H, d, J=8.6
Hz), 6.93-6.98 (1H, m,
7.26-7.32 (2H, n).
8-22 voc. 2 |(9)-(3R,48)- [T™H NVR(400 Mz, DVBO- de)
2 .
. \dNH 4-(2,6-difluor | 53.25 (18, t, J=9.2Hz),
o 0- 4- net hoxyphe | 3. 43 (1H, d, J =10. 4Hz),
/ti:L_ nyl)-2-oxopyrr [3.56 (1H, t, J=9.2 Hz),
MeO F olidine-3-carb [3.76 (3H, s), 4.14 (1H,
oxylic acid q, J=9.4Hz), 6.73-6.80
(2H, m, 8.20 (1H, s),
12.77 (1H, brs).
[a]p?®= +120 (c 0. 10,
Et OH)
8- 23 vo.c. P (3R, 4S,5S)-4 | 'H- NVR( 400 MHz, DVBO- dg)
z\iéNH - (4- net hoxyphe | 81.05 (3H,d, J=6.1Hz),
nyl)-5-nmethyl - [3.16 (1H, dd, J = 11.5,
J[:j Me | 2-oxopyrrolidi |9.1 Hz), 3.49-3.58 (2H,
MeO ne- 3-carboxyli |[m, 3.72 (3H s), 6.88
c acid (2H, d, J=8.5Hz), 7.27
(2H, d, J=8.5Hz), 8.11
(1H, s), 12.54 (1H, s).
8- 24 (3R, 4S,5R)-4 | 'H NVR( 400 MHz, DVBO- dg)

O
HO,C
NH
e
MeO

- (4- met hoxyphe
nyl ) - 5- net hyl -
2- oxopyrrolidi
ne- 3- car boxyl i
c acid

50.66 (3H,d, J=6.7Hz),
3.72 (3H, s), 3.77 (1H,
d, J = 10.9 Hz),
3.81-3.89 (1H, m, 3.9
(1H, dd, J = 10.9,
Hz), 6.88 (2H, d, J
Hz), 7.20(2H, d, J
Hz), 8.12 (1H, s), 12.6
(1H, s).

© ™ N
R OO WM
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[ 0373]

[ Tabl e 31]
Ref .No |Str. Chem cal nane P. D
8- 25 voc. F (3R,4R)-4-(5 | H NVR(400MNMHz, DVBO- de)
z\dNH - met hoxyt hi oph | §3.18 (1H, t, J=9.4Hz),
Sy en-2-yl)-2-oxo0 |3.30(1H, d, J=10.3Hz),
MeO—Q | pyrrolidine-3- |3.55-3.59 (1H, m), 3.79
carboxylicacid|(3H, s), 3.91 (1H, q, J
= 10.3), 6.12 (1H, d, J
= 4.2 Hz), 6.59 (1H, d,
J=4.2Hz), 8.08(1H, s),
12.78 (1H, brs).
8- 26 (3R,4S)-4-(4 |'H NMR (400 MHz, CDd 3)

-(difluoroneth
oxy) phenyl ) - 2-
oxopyrrolidine
- 3-carboxylic

acid

5 3.46 (1H, t, J =
Hz), 3.54 (1H, d,
Hz), 3.83 (1H, t,
Hz), 4.05 (1H, ¢, J
Hz), 6.50(1H, t, J=7
Hz), 6.80 (1H, s), 7.13
(2H, d, J=9.1Hz), 7.31
(2H, d, J = 9.1 Hz).

[
I

RECRCRCRE

7
7
4
4
9

8- 27 (%)-trans-4-(4 | "H NVR(400 MHz, DVBO- de)
- met hoxyphenyl |&3.16 (1H, t, J=9.4Hz),
)-2-oxopyrroli |[3.42(1H, d, J=10.9Hz),
di ne-3-carboxy |3.55(1H, t, J=8.2 Hz),
MeO lic acid 3.72 (3H, s), 3.79 (1H
(*)-trans g, J=9.5Hz), 6.88 (2H,
d, J=8.5Hz), 7.24 (2H,
d, J=8.5Hz), 8.03 (1H,
s), 12.54 (1H, brs).
8- 28 (%)-trans-4-(4 | *"H NVR(400 MHz, DVBO- de)

MeO

(*)-trans

- met hoxyphenyl
) - 5, 5-di net hyl
- 2-oxopyrrolid
i ne- 3- car boxyl
ic acid

50.78 (3H, s), 1.21 (3H,
s), 3.50 (1H, d, J=12.1
Hz), 3.73 (3H, s), 3.98

(1H, d, J=12.1Hz), 6.88
(2H, d, J=8.5Hz), 7.27
(2H, d, J=8.5Hz), 8.09

(1H, s), 12.50(1H, brs).
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[ 0374]

[ Tabl e 32]
Ref .No |Str. Chem cal nane |P.D.
8- 29 (+)-trans-4-(4 | 'H NVR(400 VHz, DVBO- dg)
- met hoxyphenyl |&1.00-1.81 (8H, m), 3.69
) - 2-oxo-1l-azas |(1H, d, J=11.6Hz), 3.72
piro[4. 4] nonan | (3H, s), 3.88 (1H, d, J
MeO e-3-carboxylic |=11.6 Hz), 6.88 (2H, d,
(£)ytrans | a¢i d J=8.6Hz), 7.28 (2H, d,
J=8.6Hz), 8.37(1H, s),
12.48 (1H, brs).
8- 30 (+)-trans-4-(4 | '"H-NVR (400 MHz, CDd 3)
- met hoxyphenyl |&0.80-0.89 (1H, m),
)-2-0x0-1-azas | 0.94-1.09 (1H, m),
piro[4.5]decan |1.16-1.37 (2H, m),
MeO e-3-carboxylic [ 1.41-1.49 (2H, m),
(*)-trans acid 1.56-1.82 (4H, m), 3.55
(1H, d, J=11.5Hz), 3.81
(3H, s), 3.86 (1H, d, J
= 11.5 Hz), 6.72 (1H,
brs), 6.90(2H, d, J=9.1
Hz), 7.15(2H, d, J =9.1
Hz) .
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[ 0375]

[ Tabl e 33]

Ref . No. Str. Chem cal name P. D.

8-31 (3S,4R)-4-[4-( | "HNWR (400 MHz, CDC| 3) O
di fl uoronet hoxy [3.58 (1H, t, J =9.7 Hz),
)-2,6-difluorop |3.69-3.74 (1H, m) 3.82

henyl ] - 2- oxopyr

(1H, d, J =10.9 Hz), 4.35

rolidine-3-carb |(1H, dt, J=10.3, 9.7 Hz),

oxylic acid 6.26 (1H, br), 6.51(1H, t,
J = 72.1 Hz), 6.74-6.80
(2H, m.

8- 32 (3S,4R)-4-(4-e | 'H-NMR (400 MHz, DVBO- dg)
thoxy-2,6-diflu |51.29(3H, t, J=6.3 Hz),
orophenyl)-2-ox [3.24 (1H, t, J =9.2 Hz),
opyrrolidine-3- [3.42 (1H, d, J = 9.8 Hz),

EtO carboxylic acid [3.56 (1H, t, J =9.2 Hz),
4.03 (2H, q, J = 6.3 Hz),
4.14 (1H, ddd, J=9.8, 9. 2,
9.2 Hz), 6.74 (2H, d, J =
10.4 Hz), 8.19 (1H, s),
12.81 (1H, s).

8-33 (3S,4R)-4-[4-( |"H NWR (400 Mz, DVBO dg)
di methylamno)- |& 2.88 (6H, s), 3.21 (1H,
2,6-di fluorophe |[t, J =9.2 Hz), 3.37 (1H,
nyl]-2-oxopyrro |d, J =10.4 Hz), 3.50 (1H,

N lidine-3-carbox |[t, J =9.2 Hz), 4.08 (1H,

Me ylic acid g, J = 9.4 Hz), 6.36 (2H,
d, J =12.8 Hz), 8.11 (1H,
s), 12.75 (1H, s).

8- 34 (3S,4R)-4-(6-f | 'H- NVR (400 MHz, DVBO- dg)
| uorobenzofuran |8 2.32 (1H, t, J=9.1Hz),
-5-yl)-2-oxopyr [3.52 (1H, d, J = 9.2 Hz),
rolidine-3-carb [3.63 (1H, t, J =9.1 Hz),
oxylic acid 4.09-4.16 (1H, m, 6.95

(1H, d, J =2.1 Hz), 7.56
(1H, d, J =11.0 Hz), 7.71
(1H, d, J =7.9 Hz), 8.00
(1H, d, J =2.1 Hz), 8.06
(1H, s), 12.78 (1H, brs)

8- 35 (3S,4R)-4-(6-m|*H NWR (400 MHz, CDCl 3) &
et hoxypyridin-3 |[3.43-3.51 (2H, m, 3.82
-yl)-2-oxopyrro |[(1H, t, J =9.2 Hz), 3.93
lidine-3-carbox |(3H s), 4.01 (1H, g, J =
ylic acid 9.4 Hz), 6.37 (1H, brs),

6.77 (1H, d, J = 8.6 Hz),
7.56 (1H, dd, J =8.6, 2.4
Hz), 8.15 (1H, d, J = 2.4
Hz) .
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[ 0376]

[ Tabl e 34]

Ref . No. Str. Chem cal name P. D.

8- 36 (3S,4R)-4-(4-a | "H- NMR (400 MHz, DVBO- dg)
cet am de- 2, 6-di d 2.05 (3H, s), 3.26 (1H,
fluorophenyl)-2 |t, J =9.5 Hz), 3.44 (1H,
-oxopyrrolidine |d, J =9.8 Hz), 3.57 (1H
-3-carboxylic t, J=9.5Hz), 4.16 (1H,
aci d q, J =9.5 Hz), 7.30 (2H,

d, J =11.0 Hz), 8.21 (1H,
s), 10.30 (1H, s), 12.80
(1H, brs).

8- 37 (3S,4R)-4-{4-[ |"H NWR (400 MHz, CDO 3) &
(tert-butoxycar |1.49(9H, s), 3.25(3H, s),
bonyl)(methyl)a [3.58 (1H, t, J = 9.5 Hz),
mnol-2,6-diflu [3.70 (1H t, J = 9.2 Hz),
orophenyl }-2-ox |[3.84 (1H, d, J =11.0 Hz),
opyrrolidine-3- [4.34 (1H, g, J = 9.8 Hz),
carboxylic acid |6.16 (1H, brs), 6.94 (2H,

d, J = 10.4 Hz)

8- 38 (3S,4R)-4-(4,6 | "H-NWVR (400 Mz, DVBO dg)
-difluoro-2,3-d |5 3.17-3.26 (3H, m), 3.42
i hydr obenzofura | (1H, d, J =10.4 Hz), 3.54
n-5-yl)-2-oxopy |(1H, t, J =9.2 Hz), 4.14
rrolidine-3-car |(1H q, J =9.6 Hz), 4.63
boxylic acid (2H, t, J =8.6 Hz), 6.64

(1H, d, J =11.0 Hz), 8.19
(1H, s),12.53 (1H, brs).

8- 39 (3S,4R)-4-(6-f | 'H- NVR (400 MHz, DVBO- dg)
| uoro-2,3-dihyd |8 1.97-2.04 (2H, m),
ro-1Hinden-5-y |2.76-2.84 (4H, n), 3.18
[)-2-oxopyrroli |(1H t, J =9.2 Hz), 3.47
di ne- 3-carboxyl |(1H, d, J = 9 8 Hz), 3.55
ic acid (1H, t, J = 6 Hz),

3.98-4.05 (1 m, 7.03
(1H, d, J = 11 OHz), 7.28
(1H, d, J =7.3 Hz), 8.08
(1H, s), 12.71 (1H, brs).

8- 40 (3S,4R)-4-(1-b | "H-NMR (400 MHz, CDO ;) &
enzyl - 6-f | uor oi 2.93-2.97 (2H, m),
ndol i n-5-yl) - 2- 3.43-3.51 (3H, m),
oxopyrrolidine- 3.68-3.78 (2H, m), 3.97
3-carboxylic (1H, q, J =9.2 Hz), 4.26
aci d (2H, s), 6.15 (1H, br),

6.28 (1H, d, J =12.2 Hz),
7.01 (1H, d, J = 6.7 Hz),
7.30-7.38 (5H, m).
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[0377]

[ Tabl e 35]

Ref . No. Chem cal nanme |P.D

8-41 (3S,4R)-4-(3 |'H NVR(400MHz, DVBO dg)
, 5-di fluoropyr |83.28 (1H, t, J=9.2Hz),
idin-4-yl)-2-0(3.43(1H, d, J=9.2Hz),
xopyrrolidine- |[3.64(1H t, J=9.5Hz),
3-carboxylic 4.30(1H, gq, J =8.8 Hz),
acid 8.18 (1H, s), 8.51 (2H,

s), 13.00 (1H, brs).
[ 0378]

<Ref erence Exanple 8-42>
[ 0379]

[ Chem cal Formul a 54]

0]
HO.C,

NH

HO

[ 0380]

(3S', 4R’) - 4- (6- Fl uor o- 1- hydr oxy- 2, 3- di hydr o- 1H-i nden-5-yl ) - 2-

oxopyrrolidine-3-carboxylic acid

A 2 nol /L sodi um hydr oxi de aqueous sol ution (0.44 nmL) was

added to a sol ution of

(3S,4R)-4-{1-[(tert-butyldinethylsilyl)oxy]-6-fluoro-2,3-d

hydr o- 1H-i nden-5-yl } - 2- oxopyrrol i di ne- 3-car boxyl i c aci d net hyl
ester (180 ng) i nnmet hanol (0.88 ) toproduceareactionsolution

The reaction solution was stirred at 60°C for 2 hours.

hydrochl oric acid was added to the reaction solution to make t he
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reaction solution acidic (pH 1), and the reaction sol uti on was
stirred at roomtenperature for 1 hour, and extracted with ethyl
acetate. The organic |layer was washed with water and a brine
successively, and dried over anhydrous sodium sul fate. The
sol vent was renoved, and t he crude product was washed wi t h a m xed
sol ution of ethyl acetate and nmethanol at a ratio of 6 : 1, to
obtain the title conpound as a white solid (110 ng).

'H NVR (400 MHz, DMBO-dg) & 1.74-1.81 (1H, nj, 2.29-2.36 (1H, m,
2.61-2.69 (1H, n), 2.81-2.87 (1H, n), 3.19 (1H t, J = 9.2 Hz),
3.49 (1H, d, J = 10.4 Hz), 3.56 (1H, t, J = 9.2 Hz), 4.04 (1H, q,
J=9.2 H), 4.99 (1H, g, J = 6.7 Hz), 5.32 (1H, d, J = 5.5 Hz),
7.06 (1H, d, J =10.4 Hz), 7.30 (1H, d, J = 7.3 Hz), 8.11 (1H, s),
12.69 (1H, brs).

[ 0381]

<Ref erence Exanmple 9-1>

[ 0382]

[ Chem cal Formul a 55]

O
|
MeO,C ¢

N-Me
MeO
[ 0383]
(4R") - 3- Chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrr ol i di ne-
3-carboxylic acid nmethyl ester
Sul furyl chloride (200 uL) was added to a solution of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl

ic acid nethyl ester (250 ng) in tetrahydrofuran (5 nL) under an
203



10

15

20

25

argon at nosphere to produce a reaction solution. The reaction
solutionwas stirredat roomtenperature for 2 hours. Asaturated
agqueous sodi um hydrogen carbonate sol ution was added to the
reaction solution under ice-cooling, and the reaction solution
was extracted with ethyl acetate. The organic | ayer was washed
with water and a brine, and dri ed over anhydrous sodi umsul f ate.
The sol vent was renpved under reduced pressure, and the residue
was then purified by silica gel columm chronmatography (ethyl
acetate : hexane = 9 : 1 followed by ethyl acetate), to obtain
(4R") - 3-chl or 0- 4- ( 4- met hoxyphenyl ) 2- oxopyrr ol i di ne- 3- car boxy]
ic acid nethyl ester as an internedi ate conpound.

To a solution of the obtained
(4R’) - 3- chl or 0- 4- ( 4- met hoxyphenyl ) 2- oxopyrr ol i di ne- 3- car boxyl
icacidnethyl ester (222 ng) in N, N-di met hyl f ormam de (3.4 ),
sodi um hydride (56 ng, 60%in oil) was added under ice-cooling
toproduce areactionsolution. Thereactionsolutionwasstirred
for 5m nutes, theniodomet hane (97 uL) was added, andt hereaction
sol ution was stirred at roomtenperature for 1 hour. A1 nol/L
hydrochloric acid was added to the reaction solution, and the
m xture was extracted with ethyl acetate. The organic | ayer was
washedw t hwat er andabri nesuccessi vely, anddri edover anhydr ous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chromat ography (et hyl acetate : hexane =9 : 1 foll owed by et hyl

acetate), toobtainthetitle conpound as awhite solid (184 ny).
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'H- NVR (400 MHz, CDOl 3) 6 3.07 (3H, s), 3.50 (3H, s), 3.61-3.65 (1H,
m, 3.80 (3H, s), 3.88-3.99 (2H, m, 6.88 (2H, d, J =8.5 Hz), 7.23
(2H, d, J = 8.5 Hz).

[ 0384]

<Ref erence Exanmple 9-2>

[ 0385]

[ Chem cal Formul a 56]

| O

MeO,C ¢
N—-Me
MeO :

[ 0386]
(4S") - 3- Chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrr ol i di ne-
3-carboxylic acid nmethyl ester

The sanme nethod as in Reference Exanple 9-1 was perforned
usi ng
(+)- (3R, 4S) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester in place of
(-)-(3S', 4R') - 4- (4- met hoxyphenyl ) - 2- oxopyr rol i di ne- 3- car boxyl
ic acid nethyl ester to obtain the title conpound.
'H NVR (400 MHz, CDOl 3) 6 3.07 (3H, s), 3.50 (3H, s), 3.61-3.65 (1H,
m, 3.80 (3H, s), 3.88-3.99 (2H, m, 6.88 (2H, d, J =8.5 Hz), 7.23
(2H, d, J = 8.5 Hz).
[ 0387]
<Ref erence Exanple 9-3>
[ 0388]

[ Chem cal Fornula 57]
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O
|
MeO,C ¢

N—-Me

MeO (*)

[ 0389]
(%) -3-Chl oro-4-(4-nmet hoxyphenyl)-1-net hyl - 2- oxopyrrolidi ne- 3-
car boxylic acid nethyl ester

The sanme nethod as in Reference Exanple 9-1 was perforned
usi ng
(+)-trans-4-(4-nmet hoxyphenyl)-2-oxopyrrolidi ne-3-carboxylic
acid nmethyl ester in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester to obtain the title conpound.
'H NVR (400 MHz, CDCl 3) 8 3.07 (3H, s), 3.50 (3H, s), 3.61-3.65 (1H,
m, 3.80 (3H, s), 3.88-3.99 (2H, m, 6.88 (2H, d, J =8.5 Hz), 7.23
(2H, d, J = 8.5 Hz).
[ 0390]
<Ref erence Example 10-1>
[ 0391]

[ Chem cal Fornula 58]

H O 2 C///:,

MeO
[ 0392]

(3S’, 4R) - 4- (4- Met hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di ne- 3-car
boxylic acid
Metal zinc (595 ng) and acetic acid (0.3 nL) were added to
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a solution of
(4R’) - 3-chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di ne-
3-carboxylic acid nmethyl ester (184 ng) in nmethanol (11 m) to
produce a reaction solution. The reaction solution was stirred
at roomt enperaturefor 1 hour. Thereactionsolutionwasfiltered
over Celite to rempove the i nsol uble, and the sol vent was renoved
under reduced pressure. A saturated aqueous sodi um hydrogen
car bonat e sol uti on was added to the resi due, and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with
alnnol/L hydrochloric acid and a brine, and dri ed over anhydrous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chr omat ogr aphy (hexane foll owed by ethyl acetate : hexane =1 :
1), to obtain
(3S’, 4R) - 4- (4- net hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di ne- 3-car
boxylic acid nmethyl ester as an internedi ate conpound.

A 2 nol /L sodi umhydroxi de aqueous solution (0.57 nL) was
added to a solution of the obtained
(3S’, 4R) - 4- (4- net hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di ne- 3-car
boxylic acid net hyl ester (130 ng) i n net hanol (2.8 nL) to produce
a reaction solution. The reaction solution was stirred at 70°C
for 1 hour. A1nol/L hydrochloric acid was added to the reaction
solution to make the reaction solution acidic (pH: 1), and the
m xture was extracted with ethyl acetate. The organic | ayer was

washedw t hwat er andabri nesuccessi vely, anddri edover anhydr ous
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sodiumsul fate. The sol vent was renoved under reduced pressure,
and t he crude product was washed with ethyl acetate-diisopropyl
ether, to obtain the title conmpound as a white solid (133 ny).
'H NVR (400 MHz, DVMBO-dg) & 2.78 (3H, s), 3.27-3.34 (1H, n), 3.45
(1H, d, J = 10.3 Hz), 3.65 (1H, t, J = 8.8 Hz), 3.70-3.77 (1H, m,
3.72 (3H, s), 6.89 (2H, d, J = 8.5 Hz), 7.24 (2H, d, J = 8.5 Hz),
12.70 (1H, brs).

[ 0393]

<Ref erence Example 10-2>

[ 0394]

[ Chem cal Formula 59]

0

HO,C
N—-Me
MeO ::

[ 0395]
(3R, 4S') - 4- (4- Met hoxyphenyl ) - 1- net hyl - 2- oxopyrr ol i di ne- 3- car
boxylic acid
[ 0396]

The sane nmet hod as i n Ref erence Exanple 10-1 was perf orned
usi ng
(4S’) - 3-chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrrol i di ne-
3-carboxylic acid nethyl ester in place of
(4R’) - 3-chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrr ol i di ne-
3-carboxylic acid nethyl ester to obtain the title conpound.
'H NVR (400 MHz, DVMBO-dg) & 2.78 (3H, s), 3.27-3.34 (1H, n), 3.45

(1H, d, J =10.3 Hz), 3.65 (1H, t, J = 8.8 Hz), 3.70-3.77 (1H m),
208
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3.72 (3H, s), 6.89(2H, d, J = 8.5 Hz), 7.24 (2H, d, J = 8.5 Hz),
12.70 (1H, brs).

[0397]

<Ref erence Example 10-3>

[ 0398]

[ Chem cal Fornmnul a 60]

O
HO2C,,

N—-Me

MeO (%)-trans

[ 0399]
(+)-trans-4-(4-Met hoxyphenyl)-1-net hyl - 2- oxopyrrol i di ne-3-car
boxylic acid

The sanme nmet hod as i n Ref erence Exanple 10-1 was perf orned
usi ng
(%) - 3-Chl oro-4- (4-nmet hoxyphenyl ) - 1- met hyl - 2- oxopyrrol i di ne- 3-
carboxylic acid nethyl ester in place of
(4R’) - 3-chl or 0- 4- ( 4- met hoxyphenyl ) - 1- net hyl - 2- oxopyrr ol i di ne-
3-carboxylic acid nethyl ester to obtain the title conpound.
'H NVR (400 MHz, DVMBO-dg) & 2.78 (3H, s), 3.27-3.34 (1H, nj, 3.45
(1H, d, J = 10.3 Hz), 3.65 (1H, t, J = 8.8 Hz), 3.70-3.77 (1H, m,
3.72 (3H, s), 6.89 (2H, d, J = 8.5 Hz), 7.24 (2H, d, J = 8.5 Hz),
12.70 (1H, brs).
[ 0400]
<Ref erence Exanple 11-1>

[ 0401]
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[ Chem cal Fornula 61]

o)
CbzHN,,

NH

MeO
[ 0402]

(-)-[(3S', 4R)) - 4- (4- Met hoxyphenyl ) - 2- oxopyrrol i di n- 3-yl ] carba
m c acid benzyl ester

Triethylam ne (3.95 nL) and di phenyl phosphoryl azi de (6.2
m.) were added to a solution of
(-)-(3S', 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
icacid(6.049g) intoluene (128 nlL) to produce areactionsolution.
Thereactionsolutionwasstirredat roomtenperaturefor 4.5hours.
The reaction tenperature of the reaction solution was heated up
to 80°C, and the reaction solution was then stirred for 30 m nutes.
To the reaction solution, benzyl al cohol (13.3 nlL) was added, and
thereactionsolutionwasstirredat 120°Cfor 5hours. Thereaction
sol uti on was concentrat ed under reduced pressure, and the resi due
was then purified by silica gel columm chronmatography (ethyl
acetate foll owed by ethyl acetate : nethanol =10 : 1), to obtain
the title conpound as a white solid (6.3 g).
"H NVR (400 MHz, CDO3) 6 3.36 (1H, t, J = 9.1 Hz), 3.49-3.70 (2H
m, 3.80 (3H s), 4.42 (1H, dd, J = 11.5, 8.5 Hz), 5.07 (2H, s),
5.16 (1H, brs), 5.98 (1H, brs), 6.89 (2H, d, J =7.9 Hz), 7.22 (2H
d, J =7.9 Hz), 7.20-7.40 (5H, ).
[o] 2= -79 (c 0.17, EtOH)

[ 0403]
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<Ref erence Exanple 11-2>
[ 0404]

[ Chem cal Fornula 62]

0

CbzHN
NH
MeO :

[ 0405]
(+)-[ (3R, 4S") - 4- (4- Met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
m c acid benzyl ester

The sanme nmet hod as i n Ref erence Exanple 11-1 was perforned
usi ng
(+)-(3R,4S)-4-(2, 6-di fluoro-4-nmet hoxyphenyl ) - 2-oxopyrrol i di
ne- 3-carboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain the title conpound.
'H- NVR (400 MHz, CDO3) 6 3.36 (1H, t, J = 9.1 Hz), 3.49-3.70 (2H,
nm, 3.80 (3H s), 4.42 (1H, dd, J = 11.5, 8.5 Hz), 5.07 (2H, s),
5.16 (1H, brs), 5.98 (1H, brs), 6.89 (2H, d, J = 7.9 Hz), 7.22 (2H,
d, J =7.9 Hz), 7.20-7.40 (5H, ).
[o] ?’= +81 (c 0.16, EtCH)
[ 0406]
<Ref erence Exanple 12-1>
[ 0407]

[ Chem cal Fornula 63]
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CbzHN,,

MeO F
[ 0408]

(-)-[(3S', 4R)) - 4- ( 2- Fl uor o- 4- net hoxyphenyl ) - 2- oxopyrrol i di n-3
-yl ]carbam ¢ acid benzyl ester

Triethylamne (1.0 nL) and di phenyl phosphoryl azide (1.5
m.) were added to a solution of
(3S', 4R’) - 4- (2-fl uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di ne- 3-car
boxylicacid(1.6g) inam xtureof toluene(63mnm.) andacetonitrile
(10 nm.) to produce a reaction solution. The reaction solution
was stirred at roomtenperature for 3 hours. The reaction
t enperature of the reaction solution was heated up to 80°C, and t he
reaction solutionwas thenstirredfor 30 mnutes. Tothereaction
sol ution, benzyl alcohol (3.3 nL) was added, and the reaction
solution was stirred at 110°C for 3.5 hours. Ethyl acetate was
added to the reaction solution, and the m xture was washed wi th
alnol/L hydrochloric acid, water, and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renpvedunder
reduced pressure, and the resi due was then purified by silica gel
col um chromat ography (hexane : ethyl acetate =4 : 1 foll owed
by et hyl acetate: nethanol =10: 1), to obtainthetitle conpound
as a white solid (767 np).
'H NVR (400 MHz, CDCl3) & 3.40 (1H, t, J = 8.6 Hz), 3.63-3.82 (2H,
nm, 3.79 (3H, s), 4.62 (1H, dd, J =11.0, 8.6 Hz), 5.07 (2H, brs),

5.16 (1H, brs), 6.01 (1H, brs), 6.58-6.73 (2H, m), 7.25-7.33 (6H,
212
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[ o] ?*= -134 (c 0.16, EtOH)
[ 0409]

The sane nmet hod as i n Ref erence Exanple 12-1 was perf orned
using a correspondi ng carboxylic acid substance to obtain the
foll owi ng Reference Exanples 12-2 to 12-4. The structures and

spectral data thereof are shown in Table 36.
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[ 0410]

[ Tabl e 36]
Ref .No |Str. Chem cal name |P.D.
12-2 O |[(-)-[(3S,4R) |*H NWR (400
CbzHN,, -4-(2,6-difluo | MHz,CDCl 3) &
F NH | r 0- 4- met hoxyph | 3.48-3.62 (2H, m,
enyl ) -2-oxopyr |3.79 (3H, s),
MeO E rolidin-3-yl]c |3.80-3.96 (1H m,
arbam c acid 4.67-4.75 (1H, m,
benzyl ester 5.05(2H, s), 5. 38(1H,
brd, J = 8.0 Hz),
6.42-6.53 (2H, m,
6.60 (1H, s),
7.26-7.36 (5H, m.
[a]p?%=-107 (c 0. 10,
Et OH)
12-3 [¢ (-)-[(3S,4R) |'H NVR(400MHz, CDO 3)
CbzHN,, -4-(6-fluoro-2 |5 3.05-3.25 (2H, m,
NH |, 3-di hydrobenz {3.37 (1H, t, J = 9.2
ofuran-5-yl)-2 | Hz), 3.55-3.80 (2H,
-oxopyrrolidin |m, 4.50-4.65(3H m,
o F -3-yl]carbamic |5.04-5.14 (3H
aci d benzyl m,5. 83 (1H, s), 6.50
ester (1H, d, J = 10.4 Hz),
7.10-7.22 (1H, m,
7.26-40 (5H, m.
[a]p?® = -185 (¢ 0. 16,
Et OH)
12-4 ¢ (-)-[(3S,4R) |*H NWR (400 Mz,
CbzHN,, -4-(3-fluoro-5 |DMSO-dg) & 3.29-3.36
NH | -met hoxypyridi |(1H, nm), 3.45 (1H, t,
N n-2-yl)-2-oxop |J =8.9 Hz), 3.83 (3H,
\ yrrolidin-3-yl |s), 3.91-3.98 (1H, m,
/F ]carbanic acid |4.38 (1H, t, J = 9.8
MeO benzyl ester Hz), 4.93 (1H, d, J =
12. 8 Hz), 4.98 (1H, d,
J=12.8Hz), 7.27-7.35
(5H, m, 7.40 (1H, dd,
J=11.6, 1.8Hz), 7.61
(1H, d, J = 8.6 Hz),
7.94(1H, s), 8. 20 (1H,
d, J =18 Hz).
[a]p??= -126 (c 0.12,
Et OH)
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[ 0411]
<Ref erence Exanple 13-1>
[ 0412]

[ Chem cal Fornul a 64]

MeO
[ 0413]

(-)-(3S', 4R) - 3- Ami no- 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) pyrr ol
di n- 2- one

10% Pal | adi umon carbon (81 ng) was added to a sol ution of
(-)-[(3S, 4R)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopyrrolid
in-3-yl]carbam c acid benzyl ester (811 ng) in ethanol (30 mL)
toproduce areactionsolution. Thereactionsolutionwasstirred
under a hydrogen at nosphere for 2 hours. The reaction solution
was filteredover Celite, andthe sol vent was renoved under r educed
pressure. The residue was purified by silica gel colum
chromat ogr aphy (hexane : ethyl acetate =1 : 1 foll owed by et hyl
acetate: nethanol =9: 1), toobtainthetitle conpoundas awhite
solid (520 ny).
'H- NVR (400 MHz, DMBO-dg) & 3.22 (1H, t, J = 8.0 Hz), 3.34-3.43 (2H,
m, 3.47 (1H, d, J = 9.8 Hz), 3.76 (3H, s), 6.74 (2H, d, J = 11.0
Hz), 7.88 (1H, s).
[o] ?*= -90 (c 0.11, EtOH)
[ 0414]

<Ref erence Example 13-2>
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[ 0415]

[ Chem cal Formul a 65]

[ 0416]

(3S’, 4R’) - 3- Ami no- 4- (3-fl uor o- 5- met hoxypyri di n-2-yl ) pyrrolidi
n-2-one

The sane nmet hod as i n Ref erence Exanple 13-1 was perforned
usi ng
(-)-[(3S', 4R) - 4- (3-f 1 uor o- 5- net hoxypyri di n- 2-yl ) - 2- oxopyr r ol
idin-3-yl]carbam c acid benzyl ester in place of
(-)-[(3S, 4R)-4-(2, 6-di fl uoro- 4- met hoxyphenyl ) - 2- oxopyrrolid
i n-3-yl]carbam c aci d benzyl ester toobtainthetitle conmpound.
'H NVR (400 MHz, DVMBO-dg) & 1.84 (2H, s), 3.22 (1H, t, J = 9.2 Hz),
3.40 (1H, t, J = 8.6 Hz), 3.51-3.58 (1H, n), 3.61 (1H, d, J = 9.8
Hz), 3.83 (3H, s), 7.41 (1H, dd, J =11.9, 1.4 Hz), 7.77 (1H s),
8.19 (1H, d, J = 1.4 Hz).
[0417]
<Ref erence Example 14-1>
[ 0418]

[ Chem cal Formul a 66]

O
BocHN,,

NH

MeO
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[ 0419]
(-)-[(3S', 4R)) - 4- (4- Met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
mc acid tert-butyl ester

Triethylam ne (2.64 nL) and di phenyl phosphoryl azi de (4. 07
nm.) were added to a solution of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid (4.05 g) intoluene (80 nm.) to produce a first reaction
solution. The first reaction solution was stirred at room
tenperature for 5 hours. The reaction tenperature of the first
reaction solution was heated up to 80°C, and the first reaction
solution was then stirred for 20 mnutes. After that, the first
reaction sol uti on was concentrat ed under reduced pressure. Tothe
resi due, di oxane (50 m.) and a 1 nol/L hydrochloric acid (50 nL)
wer e added to produce a second reaction solution. The second
reaction solutionwas stirred at roomtenperature for 30 m nutes.
The second reaction solution was concentrated under reduced
pressure, water (40 m.) was added, and t he m xt ure was washed wi th
di ethyl ether. The aqueous | ayer was concentrated under reduced
pressure, and nmethanol (77 nmL), triethylamne (10 nm.), and
di -tert-butyl dicarbonate (4.28 g) were added to the residue to
produce a third reaction solution. The third reaction solution
was stirred at roomtenperature for 3 hours. The third reaction
sol ution was concentrat ed under reduced pressure, wat er was added
tothe residue, and the m xture was extracted with ethyl acetate.

The organi c | ayer was washed with a bri ne, and dri ed over anhydr ous
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sodiumsul fate. The sol vent was renoved under reduced pressure,
and the crude product was washed with chloroform to obtain the
title conmpound as a white solid (2.97 Q).

'H NIVR (400 MHz, CDCl5) §1.33 (9H, s), 3.10-3.17 (1H, n), 3.37-3.45
(2H, n), 3.71 (3H, s), 4.12 (1H t, J = 7.0 Hz), 6.87 (2H, d, J
=8.6 Hz), 7.07 (1H, d, J =9.2 Hz), 7.23 (2H, d, J = 8.6 Hz), 7.83
(1H, brs).

[o] 2= -64 (c 0.14, EtOH)

[ 0420]

<Ref erence Exanple 14-2>

[ 0421]

[ Chem cal Fornula 67]

0o
BocHN,,

NH

I+

MeO (*)-trans

[0422]
(£)-trans-[4-(4- Met hoxyphenyl) - 2-oxopyrrolidin-3-yl]carbamc
acid tert-butyl ester

The sane nmet hod as i n Ref erence Exanpl e 14-1 was perforned
usi ng
(+)-trans-4-(4-nmet hoxyphenyl)-2-oxopyrrolidi ne-3-carboxylic
acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain the title conpound.

I NVR (400 MHz, CDO 3) & 1.33 (9H, s), 3.10-3.17 (1H, m), 3.37-3.45
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(2H, n), 3.71 (3H, s), 4.12 (1H t, J = 7.0 Hz), 6.87 (2H d, J
=8.6 Hz), 7.07 (1H, d, J =9.2 Hz), 7.23 (2H, d, J = 8.6 Hz), 7.83
(1H, brs).

[ 0423]

<Ref erence Example 15-1>

[ 0424]

[ Chem cal Formul a 68]

0
BocHN,,

N—Et

MeO

0425]
[ (3S, 4R) - 1- Et hyl - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i din-3-yl]c
arbam c acid tert-butyl ester

A sol ution of
(-)-[(3S', 4R)) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
mc acidtert-butyl ester (181 ng) in N, N-di met hyl f or manm de (0.9
mL) and a sol ution of ethyl iodide (50 pL) intetrahydrofuran (1.2
nmL.) wer e added to a sol uti on of sodi umhydride (42 ng, 60%in oil)
in tetrahydrofuran (2.3 nL) under cooling, and the m xture was
stirred at roomtenperature for 4 hours. Water was added to t he
reactionm xture, andthem xturewas extractedw thethyl acet at e.
The organi c | ayer was washed with a bri ne, and dri ed over anhydr ous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum

chromat ography (ethyl acetate : hexane = 4 : 1), to obtain the
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title compound as a white solid (65 ng).

'H NVR (400 MHz, CDCl3) & 1.17 (3H, t, J = 7.4 Hz), 1.38 (9H, s),
3.31-3.60 (5H, m, 3.80 (3H, s), 4.30 (1H, t, J = 9.2 Hz), 4.84
(1H, brs), 6.89 (2H, d, J = 8.6Hz), 7.25 (2H, d, J = 8.6 Hz).

[ 0426]

<Ref erence Example 15-2>

[ 0427]

[ Chem cal Fornula 69]

0]

BocHN,, P
N~ "CO,Et

MeO

[ 0428]
2-{(3S’,4R)-3-[(tert-Butoxycarbonyl)amn no] - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-1-yl}acetic acid ethyl ester

The sane nmet hod as i n Ref erence Exanpl e 15-1 was perf orned
usi ng bronmpacetic acid ethyl ester in place of ethyl iodide as
an al kylating agent to obtain the title conpound.
'H NMR (400 MHz, CDCl3) & 1.30 (3H, t, J = 7.3 Hz), 1.39 (9H, s),
3.50-3.65 (3H, m, 3.80 (3H, s), 3.96 (1H d, J = 17.8 Hz), 4.21
(2H, q, J = 7.3 Hz), 4.31 (1H, d, J = 17.8 Hz), 4.34 (1H, t, J =
8.6 Hz), 4.87 (1H, brs), 6.89 (2H, d, J = 8.6 Hz), 7.25 (2H d,
J =8.6 H).
[ 0429]
<Ref erence Exanple 15-3>

[ 0430]
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[ Chem cal Formula 70]

MeO

[ 0431]
2-{(3S",4R’)-3-[(tert-Butoxycarbonyl)am no] - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-1-yl}propionic acid ethyl ester

The sane nmet hod as i n Ref erence Exanpl e 15-1 was perf orned
usi ng 2- bronmopropioni c acid ethyl ester in place of ethyl iodide
as an al kylating agent to obtain the title conpound.
'H NMR (400 MHz, CDO 3) & 1.27-1.48 (15H, m), 3.29-3.80 (3H m,
3.80(3H, s), 4.15-4.31(3H, m, 4.57 (0.5H, brs), 4.80 (0.5H, brs),
4.88-4.99 (1H, m), 6.88 (2H, d, J =8.6 Hz), 7.25 (2H, d, J = 9.2
Hz) .
[ 0432]
<Ref erence Example 16-1>
[ 0433]

[ Chem cal Fornula 71]

0
BocHN,,

N otBs
MeO (*)-trans

[ 0434]
()-trans-({1-{2-[(tert-Butyldimethylsilyl)oxy]ethyl}-4-(4-me
t hoxyphenyl ) - 2- oxopyrrolidin-3-yl)carbam c acid tert-butyl
ester
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To a sol ution of
(+)-trans-(4-(4-met hoxyphenyl)-2-oxopyrrolidin-3-yl)carbamc
acid tert-butyl ester (1.03 g) and
(2- bronoet hoxy) (tert-butyl)dinmethylsilane (1.44 nL) in
N, N- di met hyl f or mam de (10 nL), sodi umhydride (141 ng, 60%inoil)
was added i n several portions under cooling to produce a reaction
solution. The reaction solutionwas stirred at roomtenperature
for 2 hours. A saturated aqueous anmoni umchl ori de sol uti on was
added to thereaction solution, andthe m xture was extractedw th
et hyl acetate. The organic |l ayer was washed wi t h water and a bri ne
successively, and dried over anhydrous sodium sul fate. The
sol vent was renoved under reduced pressure, and the resi due was
then purifiedbysilicagel columm chromat ography (hexane : et hyl
acetate =3 : 1), toobtainthetitle conpound as a col orl ess oi
(1.1 g).
'H NMR (400 MHz, CDCl3) & 0.06 (6H, s), 0.89 (9H, s), 1.37 (9H, s),
3.30-3.47 (2H, m), 3.52 (1H t, J = 9.7 Hz), 3.57-3.64 (1H, m,
3.71 (1H, t, J = 9.1 Hz), 3.76-3.80 (2H, m, 3.80 (3H, s), 4.33
(1H, t, J =9.4 Hz), 4.81 (1H, brs), 6.89 (2H, d, J = 8.8 Hz), 7.22
(2H, d, J = 8.8 Hz).
[ 0435]
<Ref erence Exanple 17-1>
[ 0436]

[ Chem cal Fornula 72]
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OMe Me
BocHN,,

N “~CO,Et

MeO
[0437]
2-{(3S",4R’)-3-[(tert-Butoxycarbonyl)am no] - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-1-yl}-2-nmethyl propionic acid ethyl ester

Li t hi um hexanmet hyl di silazide (3.8 nL, 1.3 nol/L
tetrahydrof uran sol ution) was added to a solution of
2-{(3S’, 4R)-3-[(tert-butoxycarbonyl)ani no] - 4- (4- met hoxyphenyl )
-2-oxopyrrolidin-1-yl }acetic acid ethyl ester (384 ng) in
tetrahydrofran (10 nL) at -78°C, to produce a reaction sol ution.
The reaction solution was stirred for 30 m nutes. Methyl iodide
(0.31 nL) was added to the reacti on sol ution, the tenperature was
heateduptoroomt enperature, andthereactionsol utionwasstirred
for 24 hours. A 10%citric acid aqueous sol ution was added to
the reaction solution, and the m xture was extracted with et hyl
acetate. The organic |layer was washed with water and a brine
successively, and dried over anhydrous sodium sul fate. The
sol vent was renoved under reduced pressure, and the resi due was
thenpurifiedbysilicagel col um chromat ography (ethyl acetate:
hexane = 4 : 1 followed by ethyl acetate), to obtain the title
conpound as a white solid (222 ny).
'H NMR (400 MHz, CDCl3) & 1.29 (3H, t, J =7.4 Hz), 1.36 (9H, s),
1.50 (3H, s), 1.57 (3H, s), 3.34-3.42 (2H, n), 3.70-3.77 (1H, m),

3.80 (3H, s), 4.20 (2H, q, J =7.4 Hz), 4.36 (1H, t, J = 10.4 Hz),
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4.83 (1H, brs), 6.89 (2H, d, J =8.6 Hz), 7.25 (2H, d, J = 8.6 Hz).
[ 0438]

<Ref erence Exanple 17-2>

[ 0439]

[ Chem cal Fornmula 73]

0
CbzHN,, 1y
N—i( €
CO,Et
F
0
[ 0440]

2-((3S', 4R) - 3-{[ (Benzyl oxy) car bonyl ] am no}-4-(6-fl uoro-2, 3-d
i hydr obenzof uran-5-yl)-2-oxopyrrolidin-1-yl)-2-methyl propano
c acid ethyl ester

The sane nmet hod as i n Ref erence Exanple 17-1 was perf orned
usi ng
2-((3S', 4R) - 3-{[ (benzyl oxy) car bonyl ] am no}-4-(6-fl uoro-2, 3-d
i hydr obenzof uran-5-yl)-2-oxopyrrolidin-1-yl)acetic acid ethyl
ester in place of
(-)-[(3S', 4R)) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
mc acid tert-butyl ester to obtain the title conpound.
'H NMR (400 MHz, CDClg) & 1.28 (3H, t, J = 7.0 Hz), 1.50 (3H, s),
1.56 (3H, s), 3.10-3.22 (2H, m, 3.37 (1H, t, J=9.2 Hz), 3.52-3.66
(1H, n), 3.69-3.80 (1H n), 4.20 (2H, q, J = 7.0 Hz), 4.57-4.65
(1H, n), 4.60 (2H, t, J = 8.6 Hz), 5.00-5.13 (3H, ), 6.51 (1H,

d, J = 10.4 Hz), 7.17-7.23 (1H, n), 7.28-7.36 (5H .
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[ 0441]
<Ref erence Exanple 18-1>
[ 0442]

[ Chem cal Fornmula 74]

oMe Me

N)Q/OH

BocHN,,

MeO
[ 0443]
[ (3S", 4R’) - 1- ( 1- Hydr oxy- 2- met hyl pr opan- 2-yl ) - 4- ( 4- net hoxyphen
yl)-2-oxopyrrolidin-3-yl]carbam c acid tert-butyl ester

Li t hi um borohydride (1.5 nL, 3 nol/L tetrahydrofuran
solution) was added to a solution of
2-{(3S',4R)-3-[(tert-butoxycarbonyl)an no] - 4- (4- met hoxypheny
| )-2-oxopyrrolidin-1-yl}-2-nmethyl propionicacidethyl ester (421
mg) in tetrahydrofran (10 nL) under ice-cooling, to produce a
reaction solution. The reaction solution was stirred at room
tenperature for 2 hours. A 10%citric acid aqueous sol uti on was
added to thereactionsolution, andthe m xture was extractedw th
et hyl acetate. The organic |l ayer was washed wi t h water and a bri ne
successively, and dried over anhydrous sodium sul fate. The
sol vent was renoved under reduced pressure, and the resi due was
thenpurifiedbysilicagel col um chromat ography (ethyl acetate:
hexane = 4 : 1), to obtain the title conpound as a white solid
(88 nm).

14 NWVR (400 MHz, CDCl3) & 1.30 (3H, s), 1.31 (3H, s), 1.40 (9H, s),
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3.28-3.39(2H, m, 3.65-3.75(2H, m, 3.81 (3H, s), 3.92 (1H, brs),
4.32 (1H, t, J =9.2 Hz), 4.57 (1H, brs), 4.86 (1H brs), 6,89 (2H
d, J =8.6 H), 7.22 (2H, d, J = 8.6 Hz).

[ 0444]

<Ref erence Example 19-1>

[ 0445]

[ Chem cal Formula 75]

[ 0446]

[ (3S",4R)-4- (2, 6-Difl uoro-4-net hoxyphenyl ) - 1- met hyl - 2- oxopyr
rolidin-3-yl]carbam c acid benzyl ester

Pot assi umt ert - but oxi de (60 ng) and i odonet hane (33 uL) were
added to a sol ution of
(-)-[3S',4R) - 4-(2, 6-di fl uoro-4- met hoxyphenyl ) - 2- oxopyrrol i di
n-3-yl]carbam c acid benzyl ester (200 ng) in
N, N- di met hyl formam de (5.3 nmL) under ice-cooling, to produce a
reactionsolution. Thereactionsolutionwasstirredfor 2hours.
A sat ur at ed aqueous ammoni um chl ori de sol uti on was added to the
reactionsolution, andthem xturewas extractedw thethyl acetate.
The organi c | ayer was washed with a bri ne, and dri ed over anhydr ous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum

chromat ography (hexane : ethyl acetate =4 : 1 foll owed by et hyl

226



10

acetate), toobtainthetitle conpound as awhite solid (100 ny).
'H- NIVR (400 MHz, CDCl 3) & 2.95 (3H, s), 3.40-3.62 (2H, m), 3.77 (3H,
s), 3.80-3.84 (1H, n), 4.57-4.67 (1H, m, 5.04 (2H s), 5.20 (1H,
brs), 6.40-6.51 (2H, n), 7.26-7.33 (5H, n).
[0447]

The sane nmet hod as i n Ref erence Exanple 19-1 was perf orned
usi ng a correspondi ng al kyl ati ng agent to obtain the foll ow ng
Ref erence Exampl es 19-2t019-9. The structures and spectral data

t hereof are shown in Tables 37 to 39.
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[ 0448]

[ Tabl e 37]
Ref .No |Str. Chem cal nane P. D
19-2 [(3S,4R)-4-( |'H NWR (400 MHz,

2,6-difluoro-4
- met hoxyphenyl
) - 2- 0x0- 1- prop
yl pyrrolidin-3
-yl ] carbam c
aci d benzyl
ester

CDO 3) 50.94 (3H, t, J
= 7.3 Hz), 1.52-1.65
(2H, nm), 3.20-3.35
(1H, m), 3.36-3.63
(3H, m), 3.65-3.85
(1H, M), 3.77 (3H, s),
4.63-4.70 (1H, m,
5.03(2H, s), 5. 21 (1H,
brs), 6.42-6.52 (2H,
m, 7.25-7.35(5H, m.

19-3 [(3S,4R)-1-b |'H NWR (400 MHz,
enzyl -4-(2,6-d | CDO 3) 83.30-3.47
i fluoro-4-meth [ (2H, nm), 3.73-3.82
oxyphenyl)-2-o0 | (1H, m), 3.75(3H, s),
xopyrrolidin-3|4.50 (1H, d, J =14.7
-yl ] carbam c Hz), 4.61 (1H, d, J =
aci d benzyl 15.3 Hz), 4.70 (1H, t,
ester J=9.8Hz), 5.04 (2H,
d, J =11.2 Hz), 5.27
(1H, brs), 6.42(2H, d,
J=10.4Hz), 7.26-7.37
(10H, m.
19-4 o [(3S,4R)-4-( |"H NWR (400 MHz,

CbzHN,,

MeO

2,6-difluoro-4
- met hoxyphenyl
) - 2- oxo0- 1- ( pyr
i di n-3-yl net hy
[ )pyrrolidin-3
-yl ] carbam c
aci d benzyl
ester

CDO 3) & 3.56 (2H, t,
J=8.0Hz), 3.76-3.95
(4H, m), 4.61-4.79
(3H, m, 5.03-5.08
(2H, nm), 5.26 (1H,
brs), 6.42 (2H, d, J =
9.8 Hz), 7.20-7.31
(7H, m, 7.71 (1H,

brs), 8.54 (1H, d, J
4.9 H).
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[ 0449]

[ Tabl e 38]
Ref.No |Str. Chem cal nane P.D
19-5 2-((3S,4R)-3 |['H NWR (400 Mz,

-{[ (benzyl oxy)
car bonyl ] am no

}-4-(2,6-diflu
or o- 4- met hoxyp
henyl ) - 2- oxopy
rrolidin-1-yl)
acetic acid
et hyl ester

DVBO-dg) 51.30 (3H, t,
J=7.3Hz), 3.47-3.60
(1H, m, 3.70-3.95
(2H, m, 3.78 (3H, s)
4.06 (1H, d, J = 17.8
Hz), 4.22 (2H, q, J =
7.3 Hz), 4.22-4.27
(1H, d, J = 17.8 Hz)
4.76 (1H, t, J = 9.2
Hz), 4.98-5.10 (2H,
m, 5.19 (1H, brs),
6.40-6.55 (2H, m,
7.26-2.36 (5H, m.

19-6 oAt o 2-((3S,4R)-3 |'H NVR(400MHz, CDCl 3)
"\ -{[ (benzyloxy) |& 1.29 (3H, t, J=17.1

co,et | car bonyl Jam no | Hz), 3.09-3.23 (2H
}-4-(6-fluoro- |m, 3.49-3.59(1H, m,

o F 2, 3-di hydroben {3.59-3.76 (2H, m,
zofuran-5-yl)- [3.98 (1H, d, J = 17.7

2-oxopyrrolidi |Hz), 4.11-4.31 (1H
n-1-yl)acetic |m, 4.21(2H q,J=7.1

acid et hyl Hz), 4.58-4.66 (3H,
ester m, 5.00-5.20(1H m,
5.08(2H, s), 6.51(1H,

d, J =11.0 Hz),

7.10-7.20 (1H m,

7.26-7.36 (5H, m.
19-7 o [(3S,4R)-1-( |'H NWVR(400MHz, CDQ 3)

CbzHN,,

cycl opr opyl nmet
hyl)-4-(6-fluo
ro-2, 3-di hydro
benzof uran-5-y
|)-2-oxopyrrol
idin-3-yl]carb
am c acid
benzyl ester

5 0.22-0.26 (2H, M,
0.52-0.57 (2H, m),
0.85-0.99 (1H, m,
3.09 (1H, dd, J =13. 9,
7.3 Hz), 3.10-3.22
(2H, m), 3.37 (1H dd,
J=13.9, 7.0 Hz), 3.43
(1H, t, J = 9.2 Hz),
3.55-3.77 (2H, ),
4.58-4.64 (3H, m,
5.02-5.17 (3H, m,
6.52 (1H, d, J = 11.0
Hz), 7.10-7.22 (1H,
m, 7.28-7.36(5H, m.
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[ 0450]

[ Tabl e 39]
Ref .No |Str. Chem cal nane P. D
19-8 O [(3S,4R)-1-( |'H NVR(400MHz, CDO »)
CbzHN,, cyanonethyl)-4 |5 3.14-3.19 (2H, m),
N_WbN -(6-fluoro-2,3 |3.48-3.54 (1H, m),
- di hydrobenzof |3.70-3.80 (2H, m),
uran-5-yl)-2-0 | 4.23-4.27 (1H, m),
o xopyrrolidin-3 |4.44-4.52 (2H, m),
-yl ] carbam c 4.62 (2H, t, J =9.1
aci d benzyl Hz), 5.06-5.13 (3H,
ester m, 6.52-6.54 (1H, m),
7.09-7.12 (1H, m,),

7.32-7.34 (5H, m).

19-9 {(3S,4R)-4-( |'H NVR(400MNMHz, CDA »)
6-fluoro-2,3-d |d 2.53 (3H, s),
i hydrobenzofur |3.12-3.16 (2H, m),
an-5-yl)-1-[(5 | 3.43-3.47 (1H, m),
-methyl-1,3,4- | 3.67-3.73 (2H, m),
oxadi azol -2-yl | 4.57-4.66 (4H, m),
ynmethyl]-2-o0oxo0 | 4.80-4.84 (1H, m),
pyrrolidin-3-y [5.07(2H, s), 5.42(1H,
| }carbam cacid |br), 6.59 (1H, d, J =
benzyl ester 10.9 Hz), 7.13-7.14
(1H, m), 7.27-7.32
(5H, m.
[ 0451]

<Ref erence Exanmple 19-10>
[ 0452]

[ Chem cal Formula 76]

CbzHN,,

MeO
[ 0453]

{(3S',4R)-4-(2, 6-Di fl uoro-4- met hoxyphenyl ) - 1-[ (et hyl t hi o) me
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t hyl ] -2-oxopyrrolidin-3-yl}carbam c acid benzyl ester

Chl oronet hyl nmethyl sulfide (73 uL), tetrabutylanmoni um
iodide (12 ng), and potassiumtert-butoxide (86 ng) were added
to a solution of
[ (3S", 4R’) - 4- (2, 6-di fl uor o- 4- net hoxyphenyl ) - 2- oxopyrrolidin-3
-yl ] carbam c aci d benzyl ester (120 ng) i n N, N-di net hyl f or mam de
(3.2 L) under ice-cooling, to produce a reaction solution. The
reaction solution was stirred at roomtenperature for 4 hours.
A sat ur at ed aqueous ammoni um chl ori de sol uti on was added to the
reactionsolution, andthem xturewas extractedw thethyl acetate.
The organi c | ayer was washed with wat er and a bri ne successi vel vy,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresi duewasthenpurifiedbysilica
gel col um chr omat ography (hexane : ethyl acetate =9 : 1foll owed
by 1 : 1), to obtain the title conpound (56 ny).
'H- NMR (400 MHz, CDCl3) & 2.14 (3H, brs), 3.60-3.69 (2H, m, 3.78
(3H, s), 3.85-3.93 (1H, n), 4.49 (2H, s), 4.58-4.66 (1H, m), 5.03
(1H, d, J = 12.2 Hz), 5.09 (1H, d, J = 12.2 Hz), 5.20 (1H, brs),
6.48 (2H, d, J = 9.8 Hz), 7.28-7.34 (5H, m).
[ 0454]
<Ref erence Exanmple 19-11>
[ 0455]

[ Chem cal Fornula 77]
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[ 0456]
[ (3S",4R’)-4- (2, 6-Difl uoro-4-net hoxyphenyl ) - 2- oxo- 1- (sul f anoy
| met hyl ) pyrrolidin-3-yl]carbam c acid benzyl ester

The sanme net hod as i n Ref erence Exanpl e 19- 10 was perf or ned
usi ng 1-chl oronet hanesul fonam de in place of chloronethyl
met hysul fide to obtain the title conpound.
'H NIVR (400 MHz, CDCl'3) & 3.60-3.70 (1H, m), 3.78 (3H, s), 4.21-4.24
(4H, m, 5.05 (1H d, J = 12.2 Hz), 5.11-5.17 (2H, m), 5.29 (2H,
brs), 5.63 (1H, brs), 6.48 (2H, d, J = 10.4 Hz), 7.29-7.38 (5H,
m
[ 0457]
<Ref erence Exanple 19-12>
[ 0458]

[ Chem cal Formula 78]

N"Ne_Me
oy
o

MeO

[ 0459]
{(3S',4R)-4-(2,6-Difl uoro-4-met hoxyphenyl)-1-[ (net hyl sul fony

| ) met hyl ] - 2- oxopyrrolidin-3-yl}carbam c acid benzyl ester
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Met a- chl or oper oxybenzoi caci d(79ng) was addedtoasol ution
of
{(3S",4R)-4-(2, 6-difl uoro-4-met hoxyphenyl)-1-[ (et hyl t hi 0) me
t hyl ] -2-oxopyrrolidin-3-yl}carbam c aci d benzyl ester (56 ng) in
di chl oromet hane (2.2 nL) under i ce-coolingto produce a reaction
solution. The reaction solutionwas stirred at roomtenperature
for 4 hours. Asaturatedaqueous sodi umsul fitesolutionwas added
to the reaction solution, and the m xture was extracted with
di chl oromet hane. The organic | ayer was washed with a saturated
sodi umhydr ogen car bonate sol uti on and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renovedunder
reduced pressure, and the resi due was then purified by silica gel
col um chronat ography (hexane : ethyl acetate = 9 : 1 foll owed
by ethyl acetate), to obtain the title conpound (57 ny).
'H NIVR (400 MHz, CDCl 3) §3.01 (3H, brs), 3.75-3.81(4H, m), 4.06-4. 22
(2H, m, 4.30-4.41 (2H, nm), 4.86 (1H d, J = 14.7 Hz), 5.04 (1H
d, J =12.2 Hz), 5.12 (1H, d, J = 12.2 Hz), 5.29 (1H d, J = 4.2
Hz), 6.48 (2H, d, J = 10.4 Hz), 7.28-7.37 (5H n).
[ 0460]
<Ref erence Example 20-1>
[ 0461]

[ Chem cal Formula 79]

o)

CbzHN,,
N™\_oTBS

MeO
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[ 0462]
((3S',4R)-1-{2-[(tert-Butyl dinmethylsilyl)oxy]ethyl}-4-(2-flu
or o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ) carbam c aci d benzyl
ester

To a sol ution of
(-)-[(3S', 4R) - 4- (2-fl uor o- 4- net hoxyphenyl ) - 2- oxopyrrolidin-3
-yl )carbam ¢ acid benzyl ester (346 ng) and
(2- bronoet hoxy) (tert-butyl)dinmethylsilane (2.0 nmL) in
N, N- di met hyl f or mam de (9.7 L), potassiumtert-butoxide (216 ng)
was added i n several portionsto produce areactionsolution. The
reaction solution was stirred at roomtenperature for 15 hours.
A sat ur at ed aqueous ammoni umchl ori de sol uti on was added to the
reactionsolution, andthem xturewas extractedw thethyl acetate.
The organi c | ayer was washed wi t h wat er and a bri ne successively,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresiduewasthenpurifiedbysilica
gel col um chromat ography (hexane : ethyl acetate =9 : 1foll owed
by ethyl acetate), to obtain the title conmpound as a col orless
oil (204 ny).
'H NIVR (400 MHz, CDCl 3) 8 0.06 (6H, s), 0.88 (9H, s), 3.32-3.41 (1H,
nm, 3.48-3.63 (3H, m, 3.75- 3.81 (6H, m), 4.64 (1H, dd, J = 11.0,
8.0 Hz), 5.00-5.15 (3H, n), 6.58-6.73 (2H, n), 7.24-7.32 (6H, m.
[ 0463]

The sane nmet hod as i n Ref erence Exanpl e 20-1 was perforned

usi ng a correspondi ng 2-oxopyrrolidine substance to obtain the
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foll owm ng Reference Exanples 20-2 to 20-4.
The structures and spectral data thereof are shown in Tabl e

40.
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[ 0464]

[ Tabl e 40]
Ref . No Str. Chem cal nane P.D
20-2 ((3S ,4R)-1-{ |*H NMR (400

2-[(tert-butyl
di met hyl silyl)
oxy] et hyl }-4-(
2,6-difluoro-4
- met hoxyphenyl
) - 2- oxopyrr ol
di n- 3-yl ) carba
m c aci d benzyl
ester

IWHz, CDCl 3) 8 0.00 (6H,
s), 0.82 (9H, s),
3.24-3.33 (1H, m,
3.48-3.62 (3H, m,
3.66- 3.75 (6H, m,
4.64-4.70 (1H, m,
4.97(2H, s), 5.16 (1H,
brs), 6.35-6.45 (2H,
m, 7.21-7.27 (5H, m.

20-3 Soctn (1-{27[(tert-p TH-NMR (400 MHz,
N—_ores | Ut Yl di methyl si | CDCl5) 6 0.08 (6H, s),
lyl)oxylethyl} [0.89(9H, s), 1.36(9H,
-4-(4-nmethoxyp [s), 3.48 (1H, dt, J =
MeO cis henyl ) - 2- oxopy |14.0, 4.9 Hz), 3.89
rrolidin-3-yl) [(1H, dt, J =14.0, 4.9
carbam c acid Hz), 3.66 (1H, d, J =
tert-butyl 10.4Hz), 3. 79(3H, s),
ester 3.84 (2H, t, J =4.9
Hz), 3.92 (1H, dd, J =
10.4, 6.1 Hz),
4.57-4.61 (2H, m,
6.80 (2H, d, J = 8.6
Hz), 7.05 (2H, d, J =
8.6 Hz).
20-4 ((3S,4R)-1-{2 | "H- NVR(400 MHz, CDQ 3)

-[(tert-butyld
imethylsilyl)o
xy]lethyl }-4-(6
-fluoro-2, 3-di
hydr obenzof ura
n-5-yl)-2-oxop
yrrolidin-3-yl
) carbam ¢ acid
benzyl ester

5 0.06 (6H, s), 0.88
(9H, s), 3.10-3.20
(2H, nm), 3.32-3.39
(1H, m, 3.47-3.61
(3H, m, 3.70-3.79
(3H, n), 4.58-4.64
(3H, m, 5.00-5.15
(3H, m, 6.51 (1H, d,
J=11.0Hz), 7. 10-7. 20
(1H, m), 7.26-7.40
(5H, m.
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[ 0465]
<Ref erence Exanple 21-1>
[ 0466]

[ Chem cal Fornula 80]
0

CbzHN,,
N"\_0H
MeO
[ 0467]
[ (3S", 4R’) - 4- ( 2- Fl uor o- 4- met hoxyphenyl ) - 1- ( 2- hydr oxyet hyl ) - 2-
oxopyrrolidin-3-yl]carbam c acid benzyl ester

To a sol ution of
((3S',4R)-1-{2-[(tert-butyl dimethylsilyl)oxy]ethyl}-4-(2-flu
or o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ) carbam c aci d benzyl
ester (219 ng) in tetrahydrofuran (4.2 L), tetrabutyl ammoni um
fluoride (465 puL, 1.0 Mtetrahydrofuran solution) was added to
produce a reaction solution. The reaction solution was stirred
at roomtenperaturefor 30m nutes. Water was addedtothereaction
sol ution, and the m xture was extracted wth ethyl acetate. The
organi c | ayer was washed wi th water and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renpvedunder
reduced pressure, and the resi due was then purified by silica gel
col um chr omat ogr aphy (hexane: ethyl acetate=4: 1, et hyl acetate,
and et hyl acetate: nethanol =10: 1inturn), toobtainthetitle
conpound as a white solid (150 ny).

L4 NIVR (400 MHz, CDd 3) §2. 73 (1H, brs), 3.40-3.64 (3H, m), 3. 65-3. 89
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(7H, n), 4.53 (1H t, J = 9.2 Hz), 5.00-5.12 (2H, brs), 5.25 (1H,
brs), 6.57-6.73 (2H, m), 7.23-7.35 (6H, ).
[ 0468]

The sane nmet hod as i n Ref erence Exanpl e 21-1 was perforned
using a corresponding [(tert-butyldimethylsilyl)oxy]ethyl
substancetoobtainthefoll owi ng Ref erence Exanpl es 21-2to 21-4.

The structures and spectral data thereof are shown in Tabl e 41.
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[ 0469]

[ Tabl e 41]
Ref .No |Str. Chem cal name |P.D
21-2 [(3S ,4R )-4-( |"H NWR (400 MHz,
2,6-difluoro-4 |[CDCl3) & 2.70 (1H,
- met hoxyphenyl |brs), 3.40-3.48 (1H
)-1-(2-hydroxy |m, 3.59-3.70(3H, m,
et hyl)-2-oxopy [3.78 (3H, s),
rrolidin-3-yl] [3.80-3.94 (3H, m,
carbamc acid |4.50-4.61 (1H, m,
benzyl ester 5.01-5.09 (2H, m,
5.29 (1H, brs),
6.41-6.52 (2H, m,
7.27-7.36 (5H, m.
21-3 9 [ 1- (2- hydroxye | TH- NMR (400 MHz,
BocHN N—__oy | LYI}-4-(4-met | CDCls) & 1.36 (9H, s),
" hoxyphenyl )-2- |2.71 (1H, brs), 3.50
oxopyrrolidin- | (1H dt, J=14.0, 4.9
Ve , 3-yl]carbamc |Hz), 3.62-3.68 (2H,
cis acid m, 3.79-3.92(7H m,
tert-butyl 4.57 (1H, t, J =7.3
ester Hz), 4.64 (1H, d, J =
6.8 Hz), 6.83 (2H, d,
J=28.6 H), 7.07 (2H,
d, J =8.6 Hz).
21-4 -~ o [(3S,4R)-4-( |"™H NWR (400 Mz,
" ~OH | 6-fluoro-2,3-d | DMBO-dg) & 3.10-3.18
i hydr obenzofur |(3H, m, 3.30-3.63
an-5-yl)-1-(2- |(6H n), 4.42 (1H, t,
o F hydroxyethyl )- [J =9.8 Hz), 4.56 (2H,
2-oxopyrrolidi |t, J =8.6 Hz), 4.74
n-3-yl]carbam |[(1H t, J = 4.0 Hz),
c acid benzyl 4.99(2H, s), 6.65(1H,
ester d, J = 11.0 Hz),
7.28-7.35 (6H, m,
7.62 (1H, d, J = 9.8
Hz) .
[ 0470]

<Ref erence Exanple 22-1>

[0471]
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[ Chem cal Fornula 81]

O

MeOZC
N—OH
MeO :

[ 0472]
(3R, 4S") - 1- Hydr oxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne-3-ca
rboxylic acid nmethyl ester

Zi nc powder (2.0g) and an aqueous sol uti on (5 ) of amoni um
chloride (0.9 g) was added to a solution of
(+)-(S)-2-[1- (4- met hoxyphenyl )-2-nitroethyl]malonic acid
di met hyl ester (1.04 g) in methanol (30 nmL) to produce a reaction
solution. The reaction solution was stirred for 1 hour. Ethyl
acetate was added to the reaction solution, and the reaction
solutionwas filtered over Celite. Thefiltrate was washed with
a lnol/L hydrochloric acid, water, and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renovedunder
reduced pressure, and the resi due was then purified by silica gel
col umchr omat ogr aphy (et hyl acetate), toobtainthetitleconpound
as a colorless oil (760 ny).
'H NMR (400 MHz, CDO3) & 3.57 (1H, d, J = 8.5 Hz), 3.68 (1H, t,
J=8.1Hz), 3.78 (3H, s), 3.79 (3H, s), 3.95 (1H q, J =8.1 Hz),
4.03 (1H, t, J = 8.5 Hz), 6.88 (2H, d, J = 8.8 Hz), 7.18 (2H, d,
J = 8.8 H).
[0473]
<Ref erence Example 22-2>

[ 0474]
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[ Chem cal Fornula 82]

M602C//,,4

MeO F
[ 0475]

(3S’, 4R’) - 4- (2, 6-Di fl uor o- 4- met hoxyphenyl ) - 1- hydr oxy- 2- oxopyr
rolidine-3-carboxylic acid nethyl ester

The sane nmet hod as i n Ref erence Exanpl e 22-1 was perf orned
usi ng
(-)-(R-2-11-(2,6-difluoro-4-methoxyphenyl)-2-nitroethyl]mlo
nic acid dimethyl ester in place of
(+)-(S)-2-[1- (4- met hoxyphenyl )-2-nitroethyl]malonic acid
di met hyl ester to obtain the title conpound.
'H NVR (400 MHz, CDClg) & 3.72-3.82 (8H, m), 3.93 (1H, t, J = 8.8
Hz), 4.33 (1H, q, J = 8.8 Hz), 6.48 (2H, d, J = 8.6 Hz).
[ 0476]
<Ref erence Exanple 23-1>
[0477]

[ Chem cal Fornula 83]

0

MGOZC
N—-OMe
MeO :

[ 0478]
(3R, 4S") - 1- Met hoxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne-3-ca
rboxylic acid methyl ester

Pot assi umcar bonate (276 ng) and i odonet hane (0. 12 nL) were
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added to a solution of

(3R, 4S) - 1- hydr oxy- 4- ( 4- met hoxyphenyl ) - 2- oxopyrrol i di ne- 3-ca
rboxylic acid nmethyl ester (265 ng) in N, N-di net hyl f ormam de (2
m.), to produce a reaction solution. The reaction solution was
stirredat roomtenperaturefor 12 hours. Ethyl acetate was added
to the reaction solution, and the m xture was washed wi th water
and a bri ne successi vely, and dri ed over anhydr ous sodi umsul f at e.
The sol vent was renoved under reduced pressure, and t he residue
was then purified by silica gel columm chronmatography (ethyl
acetate: hexane=1: 1), toobtainthetitleconpoundasacolorless

oil (220 ny).

'H NVR (400 MHz, CDCl3) & 3.48 (1H, d, J = 9.1 Hz), 3.51 (1H, t,
J =8.5H), 3.78 (3H, s), 3.80 (3H, s), 3.85 (3H, s), 3.90 (1H,
dd, J = 8.5, 8.2 Hz), 3.98 (1H, t, J = 8.2 Hz), 6.89 (2H, d, J =
9.1 Hz), 7.16 (2H, d, J = 9.1 Hz).

[ 0479]

<Ref erence Exanple 23-2>

[ 0480]

[ Chem cal Fornul a 84]

MeOZC,,,,/

MeO F
[ 0481]

(3S', 4R’) - 4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 1- net hoxy- 2- oxopyr

rolidine-3-carboxylic acid nethyl ester
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The sanme nmet hod as i n Ref erence Exanpl e 23-1 was perforned
usi ng
(3S', 4R) - 4- (2, 6-di f 1 uor o- 4- net hoxyphenyl ) - 1- hydr oxy- 2- oxopyr
rolidine-3-carboxylic acid nethyl ester in place of
(3R, 4S") - 1- hydr oxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne-3-ca
rboxylic acid nmethyl ester to obtain the title conpound.
'H NIVR (400 MHz, CDOl 3) §3.62 (3H, s), 3.62-3.91 (10H, m), 6. 43-6.50
(2H, m.
[ 0482]
<Ref erence Exanple 24-1>
[ 0483]

[ Chem cal Formul a 85]

O

HO,C
N-OMe
MeO :

[ 0484]
(3R, 4S") - 1- Met hoxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne-3-ca
rboxylic acid

The sane nethod as in Reference Exanple 8-1 was perforned
usi ng
(3R, 4S) - 1- met hoxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne- 3-ca
rboxylic acid nmethyl ester in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester to obtain the title conpound.

14 NVR (400 MHz, CDCl5) & 3.47 (1H, d, J

9.1 Hz), 3.60 (1H, t,

J =8.5Hz), 3.80 (3H, s), 3.88 (3H, s), 3.85-3.93 (1H, m), 3.99
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(1H, t, J = 8.8 Hz), 6.90 (2H, d, J = 9.1 Hz), 7.23 (2H, d, J =
9.1 Hz).

[ 0485]

<Ref erence Example 24-2>

[ 0486]

[ Chem cal Fornul a 86]

H 02 C’/h,

MeO F
[ 0487]

(3S',4R) - 4- (2, 6-Di f1 uor o- 4- net hoxyphenyl ) - 1- met hoxy- 2- oxopyr
rolidine-3-carboxylic acid

The sane nethod as in Reference Exanple 8-1 was perforned
usi ng
(3S’, 4R’) - 4- (2, 6-di f 1 uor o- 4- met hoxyphenyl ) - 1- net hoxy- 2- oxopyr
rolidine-3-carboxylic acid nethyl ester in place of
(-)-(3S', 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid nethyl ester to obtain the title conpound.
'H NVR (400 MHz, CDCl3) & 3.68-3.91 (9H, n), 4.18-4.26 (1H m,
6.46-6.52 (2H, ).
[ 0488]
<Ref erence Exanple 25-1>
[ 0489]

[ Chem cal Fornula 87]
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[ 0490]
(3S', 4R) - 4-[ 4- (Benzyl oxy) - 2, 6-di f | uor ophenyl | - 2- oxopyrrol i di
ne- 3-carboxylic acid nethyl ester

Pot assi um car bonate (268 ng) and benzyl brom de (0.23 nlL)
wer e added to a sol ution of
(3S', 4R) - 4- (2, 6-di f1 uor o- 4- hydr oxyphenyl ) - 2- oxopyrrol i di ne-3
-carboxylic acid nmethyl ester (500 ng) in N, N-di net hyl f or mam de
(4 nmL), to produce a reaction solution. The reaction solution
was stirredat roomtenperature for 25 hours. Asaturatedaqueous
ammoni um chl ori de sol ution was added to the reaction sol ution,
and the m xture was extracted with ethyl acetate. The organic
| ayer was washed with water and a brine successively, and dried
over anhydrous sodium sul fate. The solvent was renoved under
reduced pressure, and the resi due was then purified by silica gel
col um chr omat ogr aphy (hexane : ethyl acetate =4 : 1), to obtain
the title conmpound as a colorless oil (643 ny).
'H NMR (400 MHz, CDOl3) & 3.50 (1H, t, J = 8.5 Hz), 3.66 (1H, t,
J=8.5H), 3.76-3.80 (1H, m, 3.78 (3H, s), 4.46 (1H, q, J = 9.5
Hz), 5.02 (2H, s), 5.89 (1H, brs), 6.54 (2H, d, J=10.3Hz), 7.36-7. 40
(5H, m.
[ 0491]
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<Ref erence Exanple 26-1>
[ 0492]
[ Chem cal Fornul a 88]

HO,C,
F 2

[ 0493]
(3S’, 4R’) - 4-[ 4- (Benzyl oxy) - 2, 6-di f | uor ophenyl ] - 2- oxopyrrolid
ne- 3-carboxylic acid

The sane nethod as in Reference Exanple 8-1 was perforned
usi ng
(3S', 4R) - 4-[ 4- (benzyl oxy) - 2, 6-di f | uor ophenyl | - 2- oxopyrrol i di
ne- 3-carboxylic acid nethyl ester to obtain the title conmpound.
'H NVR (400 MHz, DVMSO-dg) & 3.25 (1H, t, J = 9.4 Hz), 3.43 (1H d,
J =10.3 Hz), 3.56 (1H, d, J = 9.1 Hz), 4.15 (1H, g, J = 9.4 Hz),
5.11 (2H, s), 6.85 (2H, d, J = 10.9 Hz), 7.32-7.44 (5H, n), 8.18
(1H, s), 12.76 (1H, brs).
[ 0494]
<Ref erence Exanple 27-1>
[ 0495]

[ Chem cal Fornula 89]
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[ 0496]
1-{(3S’, 4R) - 4- [ 4- (Benzyl oxy) - 2, 6-di f | uor ophenyl ] - 2- oxopyr r ol

i din-3-yl}-3-(4-fluorophenyl)urea

The sane nethod as in Exanple 1-1 was perfornmed using
(3S’, 4R’) - 4-[ 4- (benzyl oxy) - 2, 6-di f | uor ophenyl ] - 2- oxopyrrolid
ne- 3-carboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain the title conpound.
'H NVR (400 MHz, DMBO-dg) 6 3.27-3.32 (1H, m), 3.44 (1H, t, J = 8.9
Hz), 3.79 (1H, q, J = 9.8 Hz), 4.56 (1H, dd, J = 11.0, 8.6 Hz),
5.10 (2H, s), 6.46 (1H, d, J = 8.6 Hz), 6.82 (2H, d, J = 10.4Hz),
6.99-7.05 (2H, m), 7.30-7.44 (7H, n), 8.05 (1H, s), 8.66 (1H, s).
[ 0497]

The sane nmet hod as i n Ref erence Exanple 27-1 was perforned
using a correspondi ng carboxylic acid substance to obtain the
foll owi ng Ref erence Exanples 27-2 to 27-4. The structures and

spectral data thereof are shown in Table 42.
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[ 0498]

[ Tabl e 42]
Ref . No Str. Chem cal nane P. D.
27-2 1-[(3S,4R)-4- ['H NVR (400 MHz, CDQl 3)

(4- benzyl oxy- 2
, 6-di f1 uor ophe
nyl ) - 2- oxopyrr
olidin-3-yl]-3
- phenyl ur ea

o 3.56-3.61 (2H, m),
4.05-4.11 (1H, m, 4.67
(1H, t, J=8.9Hz), 4.99
(2H, s), 5.88(1H, brs),
6.34 (1H, brs), 6.51

(2H, d, J=10. 4Hz), 6. 92

(1H, t, J=7.6Hz), 7.13

(1H, t, J=7.6Hz), 7.23

(2H, d, J = 7.6 Hz),

7.30-7.40 (5H, ), 7.46
).

27-3 (3,5-difluoro- |*H NVR (400 MHz, CDCl 3)
4-{(3R,4S)-4- |51.49 (9H, s), 3.25 (3H,
[3-(4-fluoroph |s), 3.59-3.71 (2H, m,
enyl )ureido]-5 |4.18-4.26 (1H, m,
-oxopyrrolidin |4.54-4.59 (1H, m, 5.75
-3-yl }phenyl)( |(1H, brs), 6.03 (1H
nmet hyl ) carbam |brs), 6.80-6.85 (2H,

c acid m, 6.92(2H, d, J =10.4
tert-butyl Hz), 7.13-7.18 (2H, m,
ester 7.29 (1H, brs).

27-4 (-)-1-[(3S, 4R [™H NWVR (400 MHz,
)-4-(1-benzyl - |DMBO-dg) & 2.84 (2H, t,
6-fluoroindoli |J =8.5 Hz), 3.13 (1H
n-5-yl)-2-oxop |t, J=9.7Hz), 3.27-3.29
yrrolidin-3-yl |(2H m, 3.38 (1H t, J
]-3-(4-fluorop |= 8.5 Hz), 3.56-3.64
henyl ) ur ea (1H, m, 4.25 (2H, s),

4.48 (1H, dd, J = 11.5,
9.1 Hz), 6.36-6.40 (2H,
m, 7.03(2H, t, J=9.1
Hz), 7.14(1H d, J=7.9
Hz), 7.25-7.37 (74, m),
7.88 (1H, s), 8.55 (1H,
s).

MS(ESI*) m z: 463 (V).
[a]p?2= -155 (¢ 0. 10,
Et OH)

248




10

15

20

[ 0499]
<Ref erence Exanple 28-1>
[ 0500]

[ Chem cal Fornmnula 90]

TfO

[ 0501]
Trifl uoronet hanesul fonoc acid 3,5-d i
fluoro-4-{(3R,4S’)-4-[3-(4-fl uorophenyl)ureido]-5-oxopyrrol
di n- 3-yl } phenyl ester

To a sol ution of
1-[(3S', 4R) - 4- (2, 6-di f | uor o- 4- hydr oxyphenyl ) - 2- oxopyrrol i di n
-3-yl]-3-(4-fluorophenyl)urea(365ng) i ndi chl or onet hane (5nlL),
pyridine (0.4 nmL) and trifl uoronethanesul fonic anhydride (0.25
mL) were added under an argon atnosphere under ice-cooling to
produce a reaction solution. The reaction solution was stirred
at roomtenperature for 3 hours. Water was added to the reaction
solution, the m xture was extracted with ethyl acetate, and the
extract was washed wi t hwater and a bri ne, and dri ed over anhydr ous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chromat ogr aphy (hexane : ethyl acetate =4 : 1 foll owed by et hyl

acetate), to obtain the title conmpound as a brown oil (388 ny).
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'H NVR (400 MHz, DMSO-dg) & 3.36 (1H, t, J = 9.5 Hz), 3.52 (1H, t,
J=09.2H), 3.93(1H g, J = 9.6 Hz), 4.55 (1H, dd, J = 10.4, 7.9
Hz), 6.51 (1H, d, J =7.9 Hz), 6.98-7.04 (2H, n), 7.27-7.33 (2H
nm, 7.58 (2H, d, J =8.6 Hz), 8.13 (1H s), 8.74 (1H s).

M (ESI*) miz: 498 (M.

[ 0502]

<Ref erence Exanple 29-1>

[ 0503]

[ Chem cal Fornmula 91]

N/OMe
CbzHN,,

NH

MeO
[ 0504]

[ (3S, 4R, Z) - 2- ( Met hoxyi mi no) - 4- ( 4- met hoxyphenyl ) pyrrolidin-3
-yl ]carbam ¢ acid benzyl ester

Tri et hyl oxoni umhexaf | uoro phosphate (446 ngy) was added to
a suspension of
(-)-[(3S', 4R)) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
m c aci dbenzyl ester (500ng) i ndi chl oronet hane (3. 7nmL) t oproduce
a reaction solution. The reaction solution was stirred at room
tenperature for 20 hours. After that, a saturated aqueous sodi um
hydr ogen car bonat e sol uti on was added, and the reacti on sol ution
was stirred at roomtenperature for 30 m nutes, and extractedw th
di chl oromet hane. The organic | ayer was dried over anhydrous
sodi umsul fate, andt he sol vent was renoved under reduced pressure

to obtain
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[ (3R, 4S") - 5- et hoxy- 3- (4- net hoxyphenyl ) - 3, 4- di hydr o- 2H- pyrr ol
-4-yl]carbam c acid benzyl ester that was an internedi ate as a
yellow oil.

O net hyl hydr oxyl am ne hydrochl oride (91 ng) was added to
a solution of
[ (3R, 4S") - 5- et hoxy- 3- (4- met hoxyphenyl ) - 3, 4- di hydr o- 2H-
pyrrol o-4-yl]carbam c acid benzyl ester (325 ng) in nethanol (2
m.) to produce a reaction solution. The reaction solution was
stirredat roomtenperaturefor 3.5hours. After that, asaturated
agqueous sodi um hydrogen carbonate sol ution was added to the
reactionsolutionunder i ce-cooling, andthem xturewas extracted
with ethyl acetate. The organic | ayer was washed with a brine,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresi duewasthenpurifiedbysilica
gel colum chromat ography (ethyl acetate : hexane =2 : 1), to
obtain the title conmpound as a colorless oil (228 ny).
"H NWVR (400 MHz, DMBO-dg) & 3.15 (1H, t, J = 9.1 Hz), 3.22-3.30 (1H,
m, 3.45 (1H, t, J =8.2 Hz), 3.59 (3H, s), 3.72 (3H, s), 4.60 (1H,
t, J =9.7 Hz), 4.96 (2H, s), 6.63 (1H, s), 6.86 (2H, d, J = 8.5
Hz), 7.20-7.34 (7H, m), 7.59 (1H d, J = 9.1 Hz).
[ 0505]

The sanme nmet hod as i n Ref erence Exanpl e 29-1 was perforned
using a correspondi ng Cbz substance and am ne to obtain the
foll owm ng Reference Exanples 29-2 to 29-7.

The structures and spectral datathereof are shownin Tabl es
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[ 0506]
[ Tabl e 43]
Ref . No Chem cal nane P. D.
29-2 [(3S,4R,Z2)-4- | "H- NVR(400 MHz, CDCl 3) &
(2-fluoro-4-me |3.35(1H, t, J=9.2Hz),
t hoxyphenyl)-2 |3.48-3.69 (2H, m,
-(methoxyimno |3.70-3.81 (6H, m,
)pyrrolidin-3- |4.92-5.11 (5H, m,
yl ] carbam c 6.51-6.72 (2H, m,
aci d benzyl 7.24-7.34 (6H, m.
ester
29-3 [(3S,4R,Z2)-4- | "H- NWR (400 MHz, CDd 3)
(2, 6-difluoro- o 3.52-3.58 (2H, m),
4- met hoxypheny |3.60-3.81 (7H, m,
)-2-(methoxyi |4.94-5.18 (5H, m,
m no) pyrrolidi |6.40-6.48 (2H, m,
n-3-yl]carbam |7.26-7.31 (5H, nm).
c acid benzyl
ester
29-4 N ryOV\OH {(3S,4R,2)-2- |'"H- NMR (400 Mz,
" \H [ (2- hydroxyeth |DVBO-dg) & 3.16 (1H, t,
J/\;(C oxy)imno]l-4-( |J = 9.1 Hz), 3.24-3.30
MeO 4- met hoxypheny | (1H, m, 3.47 (1H, t, J
[)pyrrolidin-3 |= 8.2 Hz), 3.53-3.59
-yl }carbam c (2H, m, 3.72 (3H, s),
acid benzyl 3.80(2H, t, J=5.1Hz),
ester 4.44 (1H, t, J=5.8 Hz),
4.60 (1H, t, J=9.7 Hz),
4.96 (2H, s), 6.63 (1H,
s), 6.86 (2H, d, J=8.5
Hz), 7.20-7.34 (7H, m,
7.61(1H d, J=9.1Hz).
29-5 NO~ |{(3S,4R,2)-4- |'H NVR(400 MHz, CDCl 3) &
OH| (2,6-difluoro- |[2.87 (1H, brs),
4- met hoxypheny |3.50-3.64 (2H, m,
[)-2-[(2-hydro |3.65-3.80 (4H, m,
xyet hoxy)imno [3.83-3.90(2H, m, 4.08
MeO ]pyrrolidin-3- |(1H, dd, J=4.3, 4.3Hz),
yl }carbam c 4.80-5.15(3H, nm, 5.13
aci d benzyl (1H, dd, J=9.8, 8.0Hz),
ester 5.25 (1H, s), 6.40-6.50
(2H, m, 7.26-7.32 (5H,
n .
5 [0507]
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[ Tabl e 44]

Ref .No |Str. Chem cal nane P. D.
29-6 HN-Me [ [ (3R, 4S)-3-(2 | '"H-NMR (400 MHz,
CbzHN,, , 6-di fluoro-4- |DMBO-dg) & 2.66 (3H, d,
N met hoxyphenyl) |J = 4.9 Hz), 3.34-3.43
-5-(methylamin | (1H, nm, 3.45-3.56 (1H,
MeO F 0)-3,4-di hydro |m, 3.63-3.73 (1H, m,
-2Hpyrrolo-4- |3.75(3H, s), 4.86 (1H,
yl ] carbam c t, J=9.5Hz), 4.92 (1H,
aci d benzyl d, J=12.8Hz), 4. 99 ( 1H,
ester d, J = 12.8 Hz),
5.99-6.06 (1H, m, 6.70
(2H, d, J = 10.4 Hz),
7.22-7.36 (5H, m), 7.69
(1H, d, J = 9.2 Hz).
29-7 N-OTBS | ((3S, 4R, Z)-2- |['H- NMR (400 MHz,
{[(tert-butyld |DVBO-dg) & 0.05 (6H, s),
imethylsilyl)o |0.90 (9H, s), 3.18 (1H,
oo xylimno}-4-(4 |t, J=9.1Hz), 3.22-3.40
- met hoxyphenyl |(1H, m, 3.49 (1H t, J
)pyrrolidin-3- |=8.2Hz), 3.72 (3H, s),
yl ) carbam c 4.55(1H, t, J=9.7 Hz),
aci d benzyl 4.91(1H, d, J=13. 3 Hz),
ester 5.03(1H, d, J=13. 3Hz),
6.49 (1H, s), 6.86 (2H,
d, J=8.5Hz), 7.20-7.33
(7H, m, 7.58 (1H, d, J
= 9.1 Hz).
[ 0508]

The sanme nmet hod as i n Ref erence Exanpl e 29-1 was perforned

using a correspondi ng Cbz substance and am ne to obtain the

foll owm ng Reference Exanples 29-8 to 29-13.

The structures and spectral datathereof are shownin Tabl es

45 to 46.
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[ 0509]

[ Tabl e 45]
Ref .No |Str. Chem cal nane Spectrum dat a
29-8 N-OTBS | ((3S, 4R, 2)-2- |'H NWR (400 MHz, CDOl 3)
CbzHN,, {[(tert-butyld |50.15 (6H, s), 0.94 (9H,
F o NH imethylsilyl)o |s), 3.50-3.62 (2H, m,
xylimno}-4-(2 |3.65-3.80 (4H, m, 5.01
, 6-di fluoro-4- |(2H, brs), 5.06-5.13
met hoxyphenyl) |(1H, m, 5.31 (1H, s),
Me© pyrrolidin-3-y |6.45(2H, d, J=10.4Hz),
| )carbam c acid |7.25-7.35 (5H, m.
benzyl ester
29-9 o [(3S,4R,Z)-4- |"H NVR (400 MHz, CDO 3)
N/N\/J (2,6-difluoro- |& 2.66-2.72 (4H, m),
coztiN, ! 4- et hoxypheny |3.52-3.82 (10H, m,
1 NH | )-2-(norpholi |4.90-5.07 (3H, m, 5.27
noi m no) pyrrol | (1H, brs), 5.70 (1H
idin-3-yl]carb |brs), 6.40-6.50(2H, m,
am caci dbenzyl |7.25-7.35 (5H, m.
MeO
ester
29-10 {(3R,4S)-3-(2 |"H NWR (400 MHz, CDd 3)

MeO

, 6-di fl uoro-4-

nmet hoxyphenyl)

-5-[(1- net hyl -

1H pyrazol - 3-y
| )am no] -3, 4-d
i hydr o- 2H pyrr

ol - 4-yl }car bam
ic acid benzyl

ester

5 3.50-3.80 (6H, m),
3.82 (3H, s), 4.95-5.15
(3H, m, 6.06 (1H s),
6.42-6.52 (2H, m,

7.21(1H, s), 7.25-7.40
(5H, M), 8.50 (1H, brs).

29-11

[(3R,4S)-3-(2
, 6-di fl uoro- 4-
nmet hoxyphenyl)
-5-(phenyl am n
0) - 3, 4-di hydro
-2H pyrrol -4-y
| ] carbam c aci d
benzyl ester

"H NMR (400 MHz, CDd 3)
53.50-3.90 (5H, m),
4.18-4.32 (1H, m,
4.90-5.20 (3H, m,
6.40-6.50 (2H, m,
7.10-7.40(10H, m,
(1H, brs).

7.55
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[ 0510]

[ Tabl e 46]

Ref . No Chem cal nane Spectrum dat a

29-12 {(3S,4R,2)-4- |'"H-NMR (400 MHz, CDd 3)
(6-fluoro-2,3- | & 3.00 (1H, brs),
di hydrobenzofu |3.10-3.20 (2H, nm),
ran-5-yl)-2-[( |3.32-3.36 (1H, m,
2- hydr oxyet hox |3.50-3.65(2H, m, 3.86
y)imno] pyrrol |(2H, s), 4.07-4.09 (1H,
idin-3-yl}carb |m, 4.93-5.11 (4H, m,
am caci dbenzyl |5.23 (1H, s), 6.50 (1H,
ester d, J=10.4Hz), 7. 15(1H,

d, J =6.12 Hz),
7.26-7.40 (5H, m

29-13 3-((2)-{(3S,4R |['"H-NMR (CDCl 3) &: 1.28
)-3-[(benzylox |[(3H t, J = 7.3 Hz),
ycarbonyl)amn |2.64-2.78 (1H, m,
0]-4-(2,6-difl [3.50-4.20 (9H, m,
uor o- 4- net hoxy |4.02-4.09 (1H, m,
phenyl )pyrroli |4.65-4.75 (1H, m,
din-2-ylidene} |4.95-5.20(3H, m, 5.75
am no) propanoi | (1H, brs), 6.42-6.52
c acid ethyl (2H, m, 7.27-7.37 (5H
ester nm .

[ 0511]

<Ref erence Example 30-1>

[ 0512]

[ Chem cal Fornmula 92]

N/OMe

CbzHN /
NH
MeO :

[ 0513]

[ (3R, 4S’, Z) - 2- ( Met hoxyi mi no) - 4- ( 4- met hoxyphenyl ) pyrrolidin-3

-yl Jcarbam c acid benzyl

ester

The sanme nmet hod as i n Ref erence Exanpl e 29-1 was perforned
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usi ng

(+)-[ (3R, 4S) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] car ba
m c acid benzyl ester in place of

(-)-[(3S', 4R)) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di n-3-yl ] carba
m c acid benzyl ester to obtain the title conpound.

'H NVR (400 MHz, DMBO-dg) & 3.15 (1H, t, J = 9.1 Hz), 3.22-3.30 (1H,
nm, 3.45 (1H, t, J =8.2 Hz), 3.59 (3H, s), 3.72 (3H, s), 4.60 (1H,
t, J =9.7 Hz), 4.96 (2H, s), 6.63 (1H, s), 6.86 (2H, d, J = 8.5
Hz), 7.20-7.34 (7H, m, 7.59 (1H, d, J = 9.1 Hz).

[ 0514]

<Ref erence Exanple 31-1>

[ 0515]

[ Chem cal Fornula 93]

N -OTBS

MeO
[ 0516]
1- ((3S', 4R, 2)-2-{[(tert-Butyl di methyl silyl)oxy]im no}-4-(4-m
et hoxyphenyl ) pyrrolidin-3-yl)-3-(4-fl uorophenyl)urea

The sane nethod as in Exanple 32-1 was foll owed using
((3S",4R,2)-2-{[(tert-butyldinethylsilyl)oxy]imno}-4-(4-net
hoxyphenyl ) pyrrol i din-3-yl)carbam c acid benzyl ester in place
of
[ (3S, 4R, Z) - 2- (et hoxyi mi no) - 4- ( 4- met hoxyphenyl ) pyrrolidin-3

-yl)carbam c acid benzyl ester to obtain the title conpound.
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'H NVR (400 MHz, DVMBO-dg) & 0.04 (3H, s), 0.05 (3H, s), 0.89 (9H,
s), 3.17 (1H, t, J = 8.8 Hz), 3.28-3.37 (1H, m), 3.53 (1H t, J
= 8.5 Hz), 3.71 (3H, s), 4.74 (1H t, J = 9.1 Hz), 6.34 (1H d,
J=9.1Hz), 6.56 (1H, s), 6.86 (2H, d, J = 8.5 Hz), 7.00-7.04 (2H,
m, 7.27 (2H, d, J = 8.5 Hz), 7.30-7.34 (2H, n), 8.45 (1H, s).
M (FDY) mz: 472 (M).

[0517]

<Ref erence Example 31-2>

[ 0518]

[ Chem cal Formul a 94]

N-OTBS

MeO

[ 0519]
1-((3S,4R, 2)-2-{[(tert-Butyldimethylsilyl)oxy]imno}-4-(2,6
-di fl uor o-4- net hoxyphenyl ) pyrrolidin-3-yl)-3-(4-fl uorophenyl)
urea

The sane nethod as in Exanple 32-1 was foll owed using
((3S,4R,2)-2-{[(tert-butyldinethylsilyl)oxy]imno}-4-(2,6-d
i fluoro-4-nmethoxyphenyl)pyrrolidin-3-yl)carbam c acid benzyl
ester in place of
[ (3S', 4R, Z) - 2- (et hoxyi mi no) - 4- ( 4- met hoxyphenyl ) pyrrolidin-3
-yl ]carbam c acid benzyl ester to obtain the title conpound.

IH NMVR (400 MHz, CDCl5) §0.12 (6H, s), 0.93 (9H, s), 3.57-3.64 (2H,
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nm, 3.73-3.82 (1H, m), 3.76 (3H, s), 5.12-5.21 (1H, n), 5.38 (1H
brs), 5.47 (1H, s), 6.46 (2H, d, J = 10.8 Hz), 6.86-6.93 (2H, m,
7.17-7.22 (2H, ), 7.39 (1H, brs).

[ 0520]

<Ref erence Example 32-1>

[ 0521]

[ Chem cal Formula 95]

Ph Ph

I
£ N_COE

NO,

MeO F

[ 0522]
3-(2,6-Difluoro-4-nmethoxyphenyl)-2-[(di phenyl net hyl ene) ani no]
-4-nitrobutanoic acid ethyl ester

Li thium diisopropylamde (1.1 nL, 1.05 Min
t et r ahydr of ur an/ hexane) was added to a sol ution of
2-[ (di phenyl net hyl ene) am no] acetic acid ethyl ester (300 ng) in
tetrahydrofuran (2.3 nL) at -78°Cto produce a reaction sol ution
The reaction solution was stirred for 1 hour, a solution of
(E)-1, 3-di fl uoro-5-nethoxy-2-(2-nitrovinyl)benzene (241 ng) in
t et rahydr of uran was added, and t he reacti on sol ution was stirred
at the sane tenperature for 15 mnutes. The tenperature of the
reaction solution was gradually heated up to roomtenperature,
and the reaction solution was stirred for 30 m nutes. Water was

addedtothereactionsolution, andthe nmi xture was extractedwi th
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et hyl acetate. The organic |ayer was washed with a brine, and
dri edover sodi umsul fate. Thesol vent wasrenoved, andt heresi due
was purified by silica gel colum chromat ography (hexane : et hyl
acetate = 2 : 1), to obtain the title conpound as a yellow oil
(543 ny).
'H NMR (400 MHz, CDClg) & 1.12 (3H, t, J = 7.3 Hz), 3.73 (3H, s),
4.00-4.06 (2H, m), 4.43 (1H d, J = 7.8 Hz), 4.73-4.95 (3H, m,
6.36 (2H, d, J = 10.4 Hz), 7.00-7.05 (2H, m), 7.31-7.38 (6H m,
7.81-7.85 (2H, ).
[ 0523]
<Ref erence Exanple 32-2>
[ 0524]
[ Chem cal Fornula 96]

Ph.__Ph

|
N_ _CO,Et
NO,

MeO

[ 0525]
2-[ (Di phenyl nmet hyl ene) am no] - 3- (4- met hoxyphenyl ) - 4- ni t robut an
oic acid ethyl ester

The sane nmet hod as i n Ref erence Exanpl e 32-1 was perforned
using (E)-1-nethoxy-4-(2-nitrovinyl)benzene in place of
(E)-1, 3-di fluoro-5-nethoxy-2-(2-nitrovinyl)benzene to obtain
the title conpound.

14 NVR (400 MHz, CDO5) 6 1.19 (3H, t, J = 6.7 Hz), 3.76 (3H, s),
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3.90-4.36 (6H, m, 7.05 (2H, d, J = 8.6 Hz), 7.24-7.47 (10H, m,
7.63 (2H, d, J = 8.6 Hz).

[ 0526]

<Ref erence Example 33-1>

[ 0527]

[ Chem cal Fornmula 97]

BocHN___CO,Et

F
NO,

MeO F
[ 0528]
2-[(tert-Butoxycarbonyl)am no]-3-(2,6-difluoro-4-nmethoxypheny
| )-4-nitrobutanoic acid ethyl ester

Acetic acid (4.2 nL) and water (0.8 nmL) were added to
3-(2,6-difluoro-4-nmethoxyphenyl)-2-[(di phenyl net hyl ene) ani no]
-4-nitrobutyric acid ethyl ester (530 ng) at roomtenperature to
produce a first reaction solution. The first reaction solution
was stirred at 60°C for 7 hours. The reaction solution was
concentrat ed under reduced pressure, a saturated aqueous sodi um
hydrogen carbonate sol ution was added to the residue until the
pH was 8, to produce a second reaction solution. After that,
tetrahydrofuran(5.0nL) was addedtothesecondreacti onsol ution
di -tert-butyl dicarbonate (290 ng) was t hen added, and t he m xture
was stirred at roomtenperature for 16 hours. The secondreaction
sol ution was extracted with ethyl acetate, and the organic | ayer

was washed with a brine, and dri ed over anhydrous sodi umsul f at e.
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The sol vent was renoved, and the residue was purified by silica
gel colum chromat ography (toluene : ethyl acetate =2 : 1), to
obtain the title conmpound as a white solid (315 ng).

'H NVR (400 MHz, CDCl3) & 1.08 (3H, brt), 1.46 (9H, s), 3.78 (3H,
s), 4.00-4.10 (2H, m), 4.22-4.33 (1H, ), 4.71 (1H, brt), 4.88 (2H,
d, J =7.9 Hz), 5.22 (1H, brd), 6.45 (2H, d, J = 10.4 Hz).

[ 0529]

<Ref erence Example 33-2>

[ 0530]

[ Chem cal Formul a 98]

BocHN__ _CO,Et
NO,

MeO
[ 0531]
2-[(tert-Butoxycarbonyl)am no] - 3- (4-nmet hoxyphenyl ) -4-nitrobut
anoic acid ethyl ester

The sanme nmet hod as i n Ref erence Exanpl e 33-1 was perforned
usi ng
2-[ (Di phenyl nmet hyl ene) am no] - 3- (4- met hoxyphenyl ) - 4- ni t robut an
oic acid ethyl ester in place of
3-(2,6-difluoro-4-nmethoxyphenyl)-2-[(di phenyl net hyl ene) ani no]
-4-nitrobutanoic acid ethyl ester to obtain the title conpound.
'H NVR (400 MHz, CDCl3) & 1.08 (3H, brt), 1.46 (9H, s), 3.78 (3H
s), 3.82 (1H, g, J = 8.6 Hz), 4.02 (2H, d, J = 6.7 Hz), 4.55 (1H,

t, J =6.7 Hz), 4.77 (1H, dd, J = 13.4, 9.2 Hz), 4.85 (1H dd, J
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= 13.4, 5.5 Hz), 5.12 (1H, brs), 6.85 (2H, d, J = 8.6 Hz), 7.09
(2H, d, J = 8.6 Hz)

[ 0532]

<Ref erence Example 34-1>

[ 0533]

[ Chem cal Fornmula 99]

(@]
BocHN BocHN
F. NH F. NH
MeO F MeO F
Isomer A Isomer B
(-)-cis (+)-cis

(-)-[4-(2,6-Difluoro-4-nethoxyphenyl)-2-oxopyrrolidin-3-yl]ca
rbam c acid tert-butyl ester
(+)-[4-(2,6-Di fluoro-4-nethoxyphenyl)-2-oxopyrrolidin-3-yl]ca
rbam c acid tert-butyl ester

2-[(tert-Butoxycarbonyl)am no]-3-(2,6-difluoro-4-nmethox
yphenyl ) -4-nitrobutanoic acid ethyl ester was used in place of
(R)-2-[1-(4-net hoxyphenyl)-2-nitroethyl]malonic acid di nmet hyl
ester, and
(¥)-[4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]ca
rbam c acid tert-butyl ester was obtained in the sane nethod as
in Reference Exanple 7-1. The obtained conpound was subj ect ed
to optical resolution by high performance Iiquid chromatography
(hexane : nethyl tert-butyl ether : ethanol =45 : 25 : 30, flow
rate: 15.0 nmL) using a columm for separation of enantioners

(CHIRALPAK I D). An isoner A(-) with a retention time of 13.4
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m nutes and an i sonmer B(+) with aretentiontine of 22.5 m nutes
that were the title conmpounds were each obtained as awhite solid
by the optical resolution.

| somer A(-):

'H NVR (400 MHz, CDCl3) & 1.26 (9H, s), 3.40 (1H, d, J = 10.4 Hz),
3.78 (3H, s), 3.85 (1H, d, J =10.4, 8.6 Hz), 4.46 (1H t, J = 6.6
Hz), 4.60 (1H, dd, J =9.8, 6.1 Hz), 4.94 (1H, d, J = 5.5 Hz), 5.75
(1H, s) 6.44 (2H, d, J = 10.0 Hz).

[o] ?° = -131 (c 0.10, EtOH)

| somer B(+):

'H NVR (400 MHz, CDOl3) & 1.26 (9H, s), 3.40 (1H, d, J = 10.4 Hz),
3.78 (3H, s), 3.85 (1H, d, J =10.4, 8.6 Hz), 4.46 (1H, t, J = 6.6
Hz), 4.60 (1H, dd, J =9.8, 6.1 Hz), 4.94 (1H, d, J =5.5 Hz), 5.90
(1H, s) 6.44 (2H, d, J = 10.0 Hz).

[o] o?° = +144(c 0.10, EtOH)

[ 0534]

<Ref erence Exanple 34-2>

[ 0535]

[ Chem cal Formula 100]

O O
BocHN BocHN
NH NH
MeO MeO
Isomer A Isomer B
(-)-cis (+)-cis
[ 0536]

(-)-[4-(4-Met hoxyphenyl) - 2-oxopyrrolidin-3-yl]carbamc acid
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tert-butyl ester
(+)-[4-(4-Met hoxyphenyl) - 2-oxopyrrolidin-3-yl]carbam c acid
tert-butyl ester

2-[ (tert-Butoxycarbonyl)am no] - 3- (4-met hoxyphenyl ) - 4-ni
trobutanoic acid ethyl ester was used in place of
(R)-2-[1-(4-net hoxyphenyl)-2-nitroethyl]mal onic acid di met hyl
ester, and
(%) -[4-(4-nmet hoxyphenyl ) -2-oxopyrrolidin-3-yl]carbam c acid
tert-butyl ester was obtained in the sane met hod as i n Ref erence
Exanmpl e 7-1. The obtai ned conpound was subjected to optical
resol uti on by high performance |iquid chromatography (hexane :
met hyl tert-butyl ether : ethanol =45: 25: 30, flowrate: 15.0
nmL) using a colum for separati on of enanti oners (CHI RALPAK | D).
An isomer A(-) witharetentiontine of 7.5 m nutes and an i soner
B(+) with a retention tinme of 10.2 mnutes that were the title
conpounds were each obtained as a white solid by the optical
resol ution.
| somer A(-):
'H NMR (400 MHz, CDClg) & 1.37 (9H, s), 3.56 (1H, d, J = 9.8 Hz),
3.80 (3H, s), 3.84 (1H, dd, J =10.4, 6.1 Hz), 3.92 (1H, brs), 4.56
(2H, s), 5.75 (1H, s), 6.83 (2H, d, J = 8.6 Hz), 7.10 (2H, d, J
= 8.6 Hz).
[o] 2 = -88 (c 0.10, EtOH)
| somer B(+):

14 NMVR (400 MHz, CDO3) & 1.37 (9H, s), 3.56 (1H, d, J = 9.8 Hz),
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3.80 (3H, s), 3.84 (1H, dd, J =10.4, 6.1 Hz), 3.92 (1H, brs), 4.56
(2H, s), 5.75 (1H, s), 6.83 (2H d, J = 8.6 Hz), 7.10 (2H d, J
= 8.6 Hz).

[o] 0?2 = +98 (c 0.10, EtOH)

[ 0537]

<Ref erence Exanmple 35-1>

[ 0538]

[ Chemi cal Formula 101]

[ 0539]
1-[(3S', 4R) - 4- (2, 6- Di f | uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n

-3-yl]1-3-{4-[(trinmethylsilyl)ethynyl]phenyl }urea

Trimethyl silylacetylene (115uL) andtriethylam ne (115 pulL)
were added to a solution of
1-[(3S*,4R*)-4-(2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopyrrolidin
-3-yl]-3-(4-iodophenyl )urea (80 ny),
bi s(triphenyl phosphi ne)pall adium(11) dichloride (11.5 ng), and
copper(l) iodide (15.6 ng) in N,N-dinmethylformam de (2 nL) to
produce a reaction solution. The reaction solution was stirred
at 50°Cfor 9 hours. The reaction sol ution was concentrated under

reduced pressure, and the resi due was then purified by silica gel
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col umchr omat ogr aphy (hexane: et hyl acetate=1: 1, et hyl acet at e,
and et hyl acetate : nethanol =4 : 1inturn), toobtainthetitle
conpound as a colorless solid (67 ng).

'H NVR (400 MHz, CDOl 3) 8 0.22 (9H, s), 3.52-3.63 (2H, m), 3.75 (3H,
s), 4.09 (1H, q, J = 9.2 Hz), 4.65 (1H, dd, J = 10.4, 7.4 Hz), 6.08
(1H, brs), 6.36-6.45 (3H, m, 7.16 (2H, d, J = 8.6 Hz), 7.21 (2H,
d J =8.6 H), 7.81 (1H, brs).

[ 0540]

<Ref erence Example 36-1>

[ 0541]

[ Chemi cal Fornula 102]

0

CbzHN,,

- N\

CO,H
MeO
[ 0542]
2-((3S', 4R) - 3-{[ (Benzyl oxy) car bonyl ] am no}-4- (2, 6-di fl uoro-4
- met hoxyphenyl ) - 2- oxopyrrolidin-1-yl)acetic acid

A 2 nol /L sodi um hydr oxi de aqueous sol ution (1.26 nmL) was
added to a sol ution of
2-((3S", 4R)-3-{[(benzyl oxy) car bonyl ] ami no}-4- (2, 6-di f | uor o- 4
- met hoxyphenyl ) - 2- oxopyrrolidin-1-yl)acetic acid ethyl ester
(521 ng) in nethanol (25 nL) to produce a reaction solution. The
reaction solution was stirred at roomtenperature for 5 hours.

A 1 nol/L Hydrochloric acid was added to the reaction solution
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to make the reaction solution acidic (pH 1), and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with
a brine, and dried over anhydrous sodiumsul fate. The sol vent
was renoved to obtain the title conpound as a white solid (465
) .

'H NVR (400 MHz, DMBO-dg) & 3.50-3.58 (2H, n), 3.72-3.79 (4H, m,
3.87 (1H, d, J = 17.7 Hz), 4.11 (1H, d, J = 17.7 Hz), 4.48 (1H,
t, J =10.0 Hz), 4.94 (1H, d, J = 12.2 Hz), 4.99 (1H, d, J = 12.2
Hz), 6.78 (2H, d, J = 10.4 Hz), 7.25-7.35 (5H, n), 7.74 (1H, d,
J = 9.2 Hz), 12.9 (1H 5s).

[ 0543]

<Ref erence Exanple 37-1>

[ 0544]

[ Chemi cal Formula 103]

CbzHN,, H
N/\W/N OH
@) Me
MeO
[ 0545]

((3S", 4R’)-4- (2, 6-Di fl uoro-4-net hoxyphenyl ) -1-{2-[ (2- hydr oxyp
ropyl ) am no] - 2- oxoet hyl } - 2- oxopyrrolidi n-3-yl)carbam c acid
benzyl ester

1- Hydr oxybenzotri azol e (35ng), 1-am no- 2- propanol (20 uL),
and 1-et hyl - 3-(3-di net hyl am nopropyl ) carbodiimde (57 ng) were

added to a sol ution of
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2-((3S', 4R) - 3-{[ (benzyl oxy) car bonyl ] am no}-4- (2, 6-di fl uoro-4
- met hoxyphenyl ) - 2- oxopyrrolidin-1-yl)acetic acid (100 ng) in
di chl oromet hane (1.0 nmL) to produce a reaction solution. The
reaction solution was stirred at roomtenperature for 4 hours.
Water was added to the reaction solution, and the m xture was
extractedw thdichl oronmet hane. Theorganiclayer was washedwi th
a brine, and dried over anhydrous sodiumsul fate. The sol vent
was renoved under reduced pressure, and the residue was then
purified by silica gel columm chronmatography (ethyl acetate
foll owed by ethyl acetate : methanol =4 : 1), toobtainthetitle
conpound (96 ny).

'H NVR (400 MHz, DVBO-dg) & 1.00 (3H, d, J =6.1 Hz), 2.98-3.05 (2H,
m, 3.54 (2H, t, J = 9.2 Hz), 3.60-3.66 (1H, n), 3.77-3.81 (4H
nm, 4.04 (1H, d, J = 16.5 Hz), 4.47 (1H, t, J = 9.8 Hz), 4.68 (1H,
q, J = 2.0 Hz), 4.97 (2H, dd, J = 17.4, 12.5 Hz), 6.76 (2H, d, J

=11.0 Hz), 7.26-7.33 (5H, m), 7.73 (1H d, J = 9.2 Hz), 7.94 (1H,

—
(&)
1

5.5 Hz).

[ 0546]

<Ref erence Example 37-2>
[ 0547]

[ Chem cal Fornmula 104]

0

CbzHN,,
F

N/\W/H 0
\N/Z<
0) H Me
F
MeO
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[ 0548]
((3S,4R)-1-[2-(2-[(Acety
hydrazi nyl ) - 2- oxoet hyl ]-4-(2, 6-di fl uor o- 4- net hoxyphenyl ) - 2- ox
opyrrolidin-3-yl)carbam c acid benzyl ester

The sane nmet hod as i n Ref erence Exanple 37-1 was perforned
usi ng acetyl hydrazi ne in place of 1-am no-2-propanol as am ne to

obtain the title conpound.

IH NMVR (400 MHz, DVBO-dg) & 1.84 (3H, s), 3.55 (2H, d, J = 10. 4 Hz),

3.76 (4H, s), 3.85 (1H, d, J = 16.5 Hz), 4.12 (1H, d, J

16.5 Hz),
4.50 (1H, t, J = 9.2 Hz), 4.97 (2H, dd, J = 16.5, 12.2 Hz), 6.75
(2H, d, J =11.0 Hz), 7.25-7.33 (5H, nm), 7.70 (1H, d, J = 9.2 Hz),
7.94 (2H, s).

[ 0549]

<Ref erence Example 38-1>

[ 0550]

[ Chem cal Fornula 105]

N H o
N
/>/\/Z<
0] Me

MeO

[ 0551]

((3S*,4R*)-4-(2,6-Di fluoro-4-methoxyphenyl) - 2-oxo-1-{2-o0xo0- 2-
[ (2- oxopropyl)am no] et hyl } pyrrolidin-3-yl)carbam c aci d benzyl
ester

2- 1 odoxybenzoic acid (131 ng) was added to a solution of
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((3S',4R') - 4-(2, 6-di fl uoro- 4- net hoxyphenyl )-1-{2-[(2- hydr oxyp
ropyl ) am no] - 2- oxoet hyl } - 2- oxopyrrol i di n-3-yl)carbam c acid
benzyl ester (96 ng) in dinmethyl sulfoxide (2.0 nL), to produce
a reaction solution. The reaction solution was stirred at room
tenperature for 18 hours. A saturated aqueous sodi um hydrogen
carbonate sol ution was added to the reaction solution, and the
m xture was extracted with ethyl acetate. The organic | ayer was
washed wi t h a bri ne successi vely, and dri ed over anhydrous sodi um
sul fate. The solvent was renoved to obtain the title conpound
(84 nm).

'H NVR (400 MHz, DVMBO-dg) & 2.02 (3H, s), 3.46-3.54 (2H, n), 3.69
(1H, d, J = 9.8 Hz), 3.73 (3H, s), 3.82 (1H, d, J = 16.5 Hz), 3.91
(2H, d, J = 5.5 Hz), 4.07 (1H, d, J = 16.5 Hz), 4.45 (1H, t, J =
11.0 Hz), 4.92 (2H, dd, J =16.5, 12.2 Hz), 6.72 (2H, d, J = 10.4
Hz), 7.22-7.31 (5H, n), 7.67 (1H, d, J = 9.2 Hz), 8.23 (1H t, J
= 5.5 Hz).

[ 0552]

<Ref erence Exanple 39-1>

[ 0553]

[ Chemi cal Formula 106]

[ 0554]
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{(3S",4R)-4-(2,6-Difl uoro-4-nmet hoxyphenyl)-1-[ (5-nmethyl oxazo
| -2-yl)met hyl]-2-oxopyrrolidin-3-yl}carbam c acid benzyl ester
Tri phenyl phosphi ne (325 ng) and tri et hyl am ne (860 uL) were
added to a sol ution of
((3S", 4R’) - 4- (2, 6-di f1 uor o- 4- net hoxyphenyl ) - 2- oxo- 1- { 2- oxo- 2-
[ (2- oxopropyl )am no] et hyl } pyrrolidin-3-yl)carban c aci d benzyl
ester (76 nmg) incarbontetrachloride(7.8m) toproduceareaction
solution. Thereactionsolutionwasstirredat 80°Cfor 30 m nutes,
di chl oronet hane (2 nlL) was added, and the reaction sol ution was
stirred at 80°Cfor 4 hours. A saturated aqueous sodi umhydr ogen
carbonate sol ution was added to the reaction solution, and the
m xture was extracted with dichloronethane. The organic |ayer
was washed with water and a brine successively, and dried over
anhydr ous sodi umsul fate. The sol vent was renoved under reduced
pressure, and the residue was then purified by silica gel columm
chromat ography (chl orof orm: nmethanol =9: 1), toobtainthetitle
conpound (15 ny).
'H- NMR (400 MHz, CDOl 3) & 2.30 (3H, s), 3.58 (2H, brs), 3.77 (4H,
s), 4.64 (2H, s), 4.75 (1H dd, J = 10.4, 7.3 Hz), 5.02 (2H d,
J =12.2 Hz), 5.22 (1H, brs), 6.45 (2H, d, J = 9.8 Hz), 6.67 (1H,
s), 7.27-7.35 (5H, m.
[ 0555]
<Ref erence Exanple 39-2>
[ 0556]

[ Chemi cal Formula 107]
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[ 0557]
{(3S',4R)-4-(2, 6-Di fl uoro- 4- met hoxyphenyl )-1-[ (5- net hyl - 1, 3,
4- oxadi azol - 2-yl ) et hyl ] - 2- oxopyrrolidin-3-yl}carbamc acid
benzyl ester

Tri phenyl phosphine (151 ng), triethylamne (160 puL), and
1,1,1, 2,2, 2-hexachl oroet hane (136 ng) were added to a solution
of {(3S',4R)-1-[2-(2-acetyl
hydrazi nyl ) - 2- oxoet hyl ]-4-(2, 6-di fl uor o- 4- net hoxyphenyl ) - 2- ox
opyrrolidin-3-yl}carbam c acid benzyl ester (113 ng) in
di chl oromet hane (11.5 nmL) to produce a reaction solution. The
reaction solution was stirred at roomtenperature for 3 hours.
A sat ur at ed aqueous sodi umhydr ogen car bonat e sol uti on was added
to the reaction solution, and the mxture was extracted with
di chl oromet hane. The organic | ayer was washed with water and a
brine successi vely, and dri ed over anhydrous sodi umsul fate. The
sol vent was renoved under reduced pressure, and the resi due was
then purifiedbysilicagel columnm chromat ography (hexane : et hyl
acetate =4 : 1 followed by ethyl acetate), to obtain the title
conpound (69 ny).
'H NMR (400 MHz, CDOl 3) & 2.54 (3H, s), 3.61 (2H, d, J = 8.6 Hz),

3.77 (3H, s), 3.82-3.92 (1H, m), 4.70 (1H, t, J = 9.8 Hz), 4.76
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(2H, s), 5.01-5.10 (2H, m, 5.29 (1H, brs), 6.45 (2H, d, J = 9.8
Hz), 7.26-7.35 (5H, ).

[ 0558]

<Ref erence Example 40-1>

[ 0559]

[ Chemi cal Formula 108]

[ 0560]
4- (Di fl uoronet hoxy) -2, 6-di fl uorobenzal dehyde

A solution (reaction solution) of
2, 6-di fl uoro-4-hydroxybenzal dehyde (1.41 g), potassiumcarbonate
(1.48 g), and sodiumchl orodifluoroacetate (2.73 g) in a mxture
of N, N-di net hyl formam de (15.8 nL) and water (1.84 nlL) was stirred
at 100°C for 1 hour and a half.
The reaction solution was ice-cooled, water (4.1 nL) and
concentrated hydrochloric acid (2.8 nL) were added, and the
reaction solution was stirred at roomtenperature overnight. A
2 nol / L sodi umhydr oxi de aqueous sol uti onwas addedtothereaction
sol uti on under ice-coolingto adjust the pHto 10, and the m xture
was extracted with ethyl acetate. The organic | ayer was washed
withabrine, anddri edover anhydrous sodi umsul fate. The sol vent
was renoved under reduced pressure, and the residue was then

purified by silica gel columm chronmatography (hexane : ethyl
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acetate =95 : 5followed by 3: 1), toobtainthetitle conpound
as a light brown oil (1.61 g).

'H NMR (400 MHz, CDCl3) & 6.63 (1H, t, J = 71.5 Hz), 6.78 (2H, d,
J=9.1 Hz), 10.26 (1H, s).

[ 0561]

<Ref erence Example 41-1>

[ 0562]

[ Chemi cal Formula 109]

F

TfO F

[ 0563]
3,5-Difluoro-4-fornyl phenyl trifluoromethanesul fonate
Pyridine (0.8 nL) and trifl uoronethanesul fonic anhydri de
(1.18 nm.) were added to a solution of
2, 6-di fluoro-4-hydroxybenzal dehyde (1.03 g) in dichl oronet hane
(30 nL) under an argon atnosphere under ice-cooling to produce
a reaction solution. The reaction solution was stirred at room
tenperaturefor 3hours. WAater was addedtothereactionsolution,
them xturewas extractedw thethyl acetate. Theextract was washed
with water and a brine, and dri ed over anhydrous sodi umsul f ate.
The sol vent was renpved under reduced pressure, and the residue
was then purified by silica gel col um chromat ography (hexane
ethyl acetate=4: 1), toobtainthetitle conpound as a col orl ess

oil (1.5 g).
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'H- NVR (400 MHz, CDOl3) & 6.99-7.04 (2H, n), 10.32 (1H s).
[ 0564]

<Ref erence Exanple 42-1>

[ 0565]

[ Chemi cal Formula 110]

F
Me)J\N F
H
[ 0566]

N-(3,5-Difluoro-4-fornyl phenyl ) acet am de

Acet ani de (225 ny),
tris(di benzyli deneacetone)di pall adium(0) (116 ng), xant phos (145
nmg), and cesium carbonate (1.24 g) were added to a sol ution of
3,5-difluoro-4-fornyl phenyl trifluoronmethanesul fonate (737 np)
intoluene (15 nmL.) to produce a reaction solution. The reaction
solutionwas stirred at 100°Cunder an argon at nosphere for 5 hours.
The reaction solution was filtered over Celite and washed with
et hyl acetate. The solvent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chromat ography (hexane : ethyl acetate =4 : 1 foll owed by et hyl
acetate), toobtainthetitle conmpound as a pal e yell owsolid (255
ng) .
'H NVR (400 MHz, CDCl3) 8 2.22 (3H, s), 7.24 (2H d, J = 10.4 Hz),
7.44 (1H, brs), 10.23 (1H, s).

[ 0567]
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<Ref erence Exanple 42-2>
[ 0568]

[ Chemi cal Formula 111]
F

BocHN F

[ 0569]

(3,5-Difl uoro-4-fornyl phenyl)carbamc acid tert-butyl
ester

The sane nmet hod as i n Ref erence Exanple 42-1 was perforned
using tert-butyl carbamate i n pl ace of acetam de as a reagent to
obtain the title conpound.
'H NVR (400 Mz, CDO3) & 1.53 (9H, s), 6.77 (1H, brs), 7.07 (2H,
d, J =11.0 Hz), 10.20 (1H s).
[ 0570]
<Ref erence Example 43-1>
[0571]
[ Chemi cal Formula 112]

F

BOCN F

Me

[ 0572]
(3,5-Difl uoro-4-fornyl phenyl) (nethyl)carbam c acid
tert-butyl ester

| odonet hane (110 puL) and sodi umhydride (51 ng, 60%in oil)

wer e addedto asol uti onof (3,5-difl uoro-4-fornyl phenyl)carbam c
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acid tert-butyl ester (220 ng) in N, N-di nethylformam de (4 nlL)
under cooling to produce a reaction solution. The reaction
solutionwas stirredat roomtenperature for 3 hours. Asaturated
aqueous anmoni um chl oride solution was added to the reaction
sol ution, and the m xture was extracted with ethyl acetate. The
organi c | ayer was washed wi t h wat er and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renovedunder
reduced pressure, and the resi due was then purified by silica gel
col um chr omat ography (et hyl acetate : hexane =4 : 1), to obtain
the title conmpound as a colorless oil (150 ny).
'H NVR (400 MHz, CDOl3) & 1.53 (9H, s), 3.32 (3H, s), 7.05 (2H, d,
J = 11.0 Hz), 10.25 (1H s).
[ 0573]
<Ref erence Example 44-1>
[ 0574]
[ Chemi cal Fornmula 113]
Br

L,
HO
[ 0575]
5- Bronp- 6-fl uoro- 2, 3-di hydro-1H-i nden- 1- ol

Sodi um borohydride (56 ng) was added to a solution of
5- br ono- 6-f | uor o- 2, 3-di hydro- 1Hi nden-1-one(310ng) i nam xture
of tetrahydrofuran (7 nmL) and ethanol (7 nL) under an argon
at nospher e under i ce-coolingtoproduceareactionsolution. The

reactionsolutionwasstirredat roomtenperaturefor 1hour. Water
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was added to the reacti on sol ution, and the m xture was extracted
with ethyl acetate. The organic | ayer was washed wi t h wat er and
a brine, and dried over anhydrous sodiumsul fate. The sol vent
was renoved under reduced pressure, and the residue was then
purified by silica gel columm chronmatography (hexane : ethyl
acetate=4: 1), toobtainthetitle conpound as a col orl ess solid
(290 nm).

'H NVR (400 MHz, CDO3) & 1.78 (1H, d, J = 7.3 Hz), 1.92-2.01 (1H,
nm, 2.50-2.58 (1H, n), 2.74-2.82 (1H, n), 2.96-3.03 (1H, m), 5.19
(1H, g, J = 6.7 Hz), 7.15 (1H, d, J = 7.9 Hz), 7.41 (1H, d, J =
6.7 Hz).

[ 0576]

<Ref erence Example 45-1>

[0577]

[ Chemi cal Formula 114]

Br

F
TBSO

[ 0578]
[ (5-Bronp-6-fluoro-2, 3-di hydro-1H-i nden-1-yl)oxy](tert-butyl)
di nmet hyl si | ane

Triethylam ne(0.34nL), N, N-di net hyl -4-am nopyridine (7.4
mg), and tert-butyl dinethyl chlorosilane (274 ng) were added to
asol uti onof 5-brono-6-fl uoro-2, 3-di hydro- 1H-i nden- 1- ol (280ny)
in N Ndinethylformam de (2.4 niL) under an argon at nosphere, to

produce a reaction solution. The reaction solution was stirred
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at roomtenperature for 3 hours. Water was added to the reaction
sol ution, and the m xture was extracted with ethyl acetate. The
organi c | ayer was washed with water and a brine, and dri ed over
anhydr ous sodi umsul fate. The sol vent was renoved under reduced
pressure, and the residue was then purified by silica gel columm
chromat ogr aphy (hexane : ethyl acetate = 9 : 1), to obtain the
title conmpound as a colorless solid (410 ng).

'H NVR (400 MHz, CDCl5) 6 0.14 (3H, s), 0.17 (3H, s), 0.94 (9H, s),
1.89-1.98 (1H, n), 2.40-2.48 (1H, m), 2.68-2.76 (1H, m), 2.88-2.94
(1H, n), 5.16 (1H, t, J = 7.0 Hz), 7.01 (1H, d, J = 7.9 Hz), 7.36
(1H, d, J = 6.1 Hz).

[ 0579]

<Ref erence Example 46-1>

[ 0580]

[ Chemi cal Formula 115]
CHO

F
TBSO

[ 0581]

1-[(tert-Butyldimethylsilyl)oxy]-6-fluoro-2, 3-di hydro-1Hinde

ne- 5- car bal dehyde
n-Butyllithium(4.15n, 2. 65n0l /Lhexanesol ution) was sl ow y

added to a solution of

[ (5-bronmo-6-fluoro-2, 3-di hydro-1Hinden-1-yl)oxy](tert-butyl)d

i methyl silane (3.45 g) in tetrahydrofuran (50 nL) at -78°C under

an argon at nosphere to produce a reaction solution. The reaction
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solution was stirred for 40 mnutes. After that,

N, N- di net hyl f or mam de (1. 26 nL) was addedto t hereacti on sol uti on,
andthereactionsolutionwasstirredat - 78°Cfor 1 hour. Asaturated
aqueous sodi umchl ori de sol uti onwas addedtot hereaction sol ution,
and the m xture was stirred at 0°C for 1 hour and extracted with
et hyl acetate. Theorganicl ayer was washedw t hwat er and a bri ne,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresi duewasthenpurifiedbysilica
gel colum chromat ography (hexane : ethyl acetate =4 : 1), to
obtain the title conmpound as a yellow oil (2.63 Q).

'H NVR (400 MHz, CDA 3) 8 0.16 (3H, s), 0.19 (3H, s), 0.95 (9H, s),
1.91-2.01 (1H, m), 2.44-2.52 (1H, m), 2.71-2.79 (1H nm), 2.96 (1H,
dd, J = 14.7, 7.9 Hz), 5.22 (1H, t, J = 7.6 Hz), 7.05 (1H, d, J
= 10.4 Hz), 7.67 (1H, d, J = 6.7 Hz), 10.32 (1H, s).

[ 0582]

<Ref erence Exanple 47-1>

[ 0583]

[ Chemi cal Fornmula 116]

[ 0584]
2-(2-Bromo- 3, 5-di fl uorophenoxy) et hanol
Et hyl ene gl ycol (2.65 nm.) and N-net hyl - 2-pyrrolidone (2 nL)

wer e addedto2-bronmo-1, 3,5-trifl uorobenzene(2.0g) under anar gon
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at nosphere, and potassiumtert-butoxide (1.28 g) was added under
ice-coolingtoproduceareactionsolution. Thereactionsolution
was stirredunder heatingat 90°Cfor 2hours. Thereactionsolution
was cool ed to roomtenperature, water was added, and the m xture
was extracted with ethyl acetate. The organic | ayer was washed
with water and a brine, and dri ed over anhydrous sodi umsul f ate.
The sol vent was renpved under reduced pressure, and the residue
was then purified by silica gel col um chronmat ography (hexane :
ethyl acetate=9: 1followedbyl1l: 1), toobtainthetitleconpound
as a colorless oil (1.43 g).

'H NVR (400 MHz, CDCl3) & 2.10 (1H, t, J = 6.4 Hz), 4.00-4.04 (2H
m, 4.13 (2H, t, J = 4.6 Hz), 6.48-6.52 (1H, m), 6.55-6.61 (1H
m

[ 0585]

<Ref erence Example 48-1>

[ 0586]

[ Chemi cal Formula 117]

F

@Br
F O/\/Br

[ 0587]
2- Brono- 1- ( 2- br onpet hoxy) - 3, 5-di f| uor obenzene

Carbon tetrabrom de (606 ng) and tri phenyl phosphine (575
nmg) were added to a solution of

2-(2-bronmo- 3, 5-di fl uorophenoxy) et hanol (370 ng) in
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di chl oromet hane (3.7 nL) under an argon atnosphere under
ice-coolingtoproduceareactionsolution. Thereactionsolution
was stirredat roomtenperaturefor 3hours. Thereactionsolution
was concentrat ed under reduced pressure, ethyl acetat e was added,
andtheprecipitatedsolidwasrenovedbyfiltration. Thefiltrate
was concentrat ed under reduced pressure, and t he resi due was t hen
purified by silicagel colum chromat ography (hexane fol | owed by
hexane : ethyl acetate =9 : 1), to obtainthe title conpound as
a colorless solid (453 ng).

'H NVR (400 MHz, CDCl3) & 3.69 (2H, t, J = 6.4 Hz), 4.32 (2H t,
J = 6.4 Hz), 6.47 (1H, dt, J = 10.0, 2.3 Hz), 6.59 (1H, td, J =
8.4, 2.3 Hz).

[ 0588]

<Ref erence Example 49-1>

[ 0589]

[ Chemi cal Fornula 118]

F

G,

[ 0590]
4,6-Di fl uoro-2, 3-di hydrobenzof uran

n-Butyllithium(0.55nL, 2. 65nol /L hexane sol uti on) was added
to a solution of 2-brono-1-(2-bronoethoxy)-3,5-difluorobenzene

(440 ng) intetrahydrofuran (5 nL) at - 78°Cunder an ar gon at nosphere

to produce areactionsolution. Thereactionsolutionwasstirred
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for 2hours, andstirredat roomtenperaturefor 1hour. Asaturated
agqueous ammoni um chl ori de sol ution was added to the reaction

sol ution, and the m xture was extracted with ethyl acetate. The
organi c | ayer was washed with water and a brine, and dri ed over
anhydr ous sodi umsul fate. The sol vent was renoved under reduced
pressure to obtain the title conpound (205 ng).

'H NMR (400 MHz, CDCl3) & 3.20 (2H, t, J = 8.9 Hz), 4.65 (2H t,
J =8.9 Hz), 6.28-6.34 (2H, ).

[ 0591]

<Ref erence Exanple 50-1>

[ 0592]

[ Chemi cal Formula 119]
F
CHO
G
[ 0593]

4,6-Di fluoro-2, 3-di hydrobenzof uran- 5- car bal dehyde

Phosphorus oxychl oride (778 puL) was added to a sol uti on of
4,6-difluoro-2, 3-di hydrobenzofuran (650 ng) in
N, N- di et hyl formam de (710 pL) under an argon atnosphere, to
produce a reaction solution. The reaction solution was stirred
at 100°C for 20 hours. The reaction solution was all owed to cool
to roomtenperature, and added to i ced water, and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with

a sat ur at ed sodi umhydr ogen car bonat e aqueous sol uti onandabri ne
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and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresiduewasthenpurifiedbysilica
gel columm chromat ography (hexane : ethyl acetate =4 : 1), to
obtain the title conmpound as a pale yellow oil (121 ng).

'H NMR (400 MHz, CDCl3) & 3.27 (2H, t, J = 8.9 Hz), 4.77 (2H t,
J =8.9 H), 6.41 (1H, d, J = 11.0 Hz), 10.16 (1H, s).

[ 0594]

<Ref erence Example 51-1>

[ 0595]

[ Chem cal Fornula 120]

I,
O

[ 0596]
1- Benzyl - 6-f | uor oi ndol i ne

Pot assi um car bonate (4.45 g) and benzyl brom de (3.83 nlL)
wer e added to a sol ution of 6-fluoroindoline (4.2 g) in methanol
(38 nmL.), to produce a reaction solution. The reaction solution
was heatedtorefluxfor 3hours. Thereactionsolutionwas all owed
to cool to roomtenperature, and the insoluble was renoved by
filtration. Thefiltratewasconcentratedunder reducedpressure,
and the residue was then purified by silica gel colum
chromat ography (hexane : ethyl acetate = 1 : 1), to obtain the
title compound as a pale brown oil (6.14 g).

14 NVR (400 MHz, CDCl5) & 2.92 (2H, t, J = 8.5 Hz), 3.38 (2H, t,
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J=8.5Hz), 4.23 (2H, s), 6.18 (1H, dd, J =10.9, 2.4 Hz), 6.27-6.32
(1H, n), 6.93-6.97 (1H n), 7.25-7.34 (5H n).

[ 0597]

<Ref erence Example 52-1>

[ 0598]

[ Chemi cal Formula 121]

[ 0599]
1- Benzyl - 6-f | uor oi ndol i ne-5- car bal dehyde

Phosphorus oxychl oride (518 puL) was added to a sol uti on of
1- benzyl -6-fluoroindoline (1.0 g) in N, N-di net hyl formam de (4.9
mL) under ice-cooling, to produce a reaction solution. The
reaction solution was stirred at 100°C for 2 hours. The reaction
solution was allowed to cool to roomtenperature, and added to
icedwater. A2 nol/L sodi umhydroxi de aqueous sol uti on was added
totheicedwater toadjust thepHtol1l0, andthe m xturewas extracted
with chloroform The organic | ayer was washed with a brine, and
dri edover anhydrous sodi umsul fate. Thesol vent was renpved under
reduced pressure, and the resi due was then purified by silica gel
col um chromat ography (hexane : ethyl acetate = 8 : 1 foll owed
by 2: 1), toobtainthetitle conpound as a pale yellowoil (1.07
9) -

14 NVR (400 MHz, CDCl5) & 3.02 (2H, t, J = 8.5 Hz), 3.61 (2H t,
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J =8.5H), 4.39 (2H, s), 6.05 (1H, d, J = 12.1 Hz), 7.25-7.38
(5H, n), 7.48-7.49 (1H n), 10.02 (1H s).

[ 0600]

<Exanple 1-1>

[ 0601]

[ Chemi cal Formula 122]

[0602]
(-)-1-(4-Fluorophenyl)-3-[(3S’, 4R) - 4- (4- met hoxyphenyl ) - 2- oxo
pyrrolidin-3-yl]urea

Triethylam ne (131 plL) and di phenyl phosphoryl azide (171
uL) were added to a solution of
(-)-(3S', 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne- 3- car boxyl
ic acid (170 ng) in toluene (3.6 nL) under an argon atnosphere
to produce areactionsolution. Thereactionsolutionwas stirred
at roomtenperature for 1 hour. The tenperature was heated up to
90°Cand the reaction solutionwas stirredfor 1 hour. After that,
4-fluoroaniline (140 uL) was added to the reaction solution, and
thereactionsolutionwasstirredat 120°Cfor 3hours. Thereaction
sol ution was cooled to roomtenperature, a 1 nol/L hydrochloric
aci d was added, and the m xture was extracted with et hyl acetate.

The organi c | ayer was washed wi t h wat er and a bri ne successively,

286



10

15

and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, andtheresiduewasthenpurifiedbysilica
gel col um chromat ography (ethyl acetate : hexane =4 : 1, ethyl
acetate, and ethyl acetate : nethanol =10: 1inturn), to obtain
the title conmpound as a white solid (44 ng).

'H NVR (400 MHz, DMBO-dg) & 3.11-3.17 (1H, nj, 3.38-3.48 (2H, m,
3.69 (3H, s), 4.45 (1H, dd, J = 10.9, 9.1 Hz), 6.38 (1H, d, J =
9.1 Hz), 6.86 (2H, d, J = 8.5 Hz), 7.01 (2H, t, J = 9.1 Hz), 7.28
(2H, d, J = 8.5 Hz), 7.32-7.35 (2H, m), 7.88 (1H s), 8.53 (1H,
S).

MS (ESI*) mz: 344 (M.

[o] o = -156 (c 0.10, EtOH)

[ 0603]

The sane nethod as in Exanple 1-1 was perfornmed using a
correspondi ng carboxylic acid and aromatic am ne to obtain the
foll owm ng Exanples 1-2 to 1-87.

The structures and spectral datathereof are shownin Tabl es

47 to 75.
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[ 0604]

[ Tabl e 47]
Ex. No Chem cal nanme |P.D.
1-2 (-)-1-(4-chlor |*™H NVR(400 Mz, DVBO- d)
ophenyl )-3-[(3 |& 3.11-3.21 (1H, m),
S,4R)-4-(4-m |3.41-3.50 (2H, m, 3.71
et hoxyphenyl)- | (3H, s), 4.46 (1H, dd, J
2-oxopyrrolidi |=10.9, 9.1 Hz), 6.47
n-3-yl]urea (1H, d, J=9.1Hz), 6.87
(2H, d, J=8.5Hz), 7.23
(2H, d, J=9.1Hz), 7.29
(2H, d, J=9.1Hz), 7.38
(2H, d, J =8.5Hz), 7.90
(1H, s), 8.67 (1H, s).
MS(ESI®) mz: 360 (MH).
[o]5?®= -130 (c 0. 10,
Et OH)
1-3 (-)-1-(3,4-di f |*™H NVR(400 Mz, DVBO- d)
| uor ophenyl)-3 |8 3.13-3.20 (1H, m),
-[(3S,4R)-4- |3.42-3.51 (2H m, 3.71
(4- met hoxyphen | (3H, s), 4.45 (1H, t, J
VoG yl)-2-oxopyrro |= 9.7 Hz), 6.52 (1H, d,
lidin-3-yl]Jure |J=8.5Hz), 6.87 (2H, d,
a J = 8.5 Hz), 6.98-7.03
(1H, m, 7.21-7.28 (1H,
m, 7.29 (2H, d, J =8.5
Hz), 7.53-7.60 (1H, m,
7.91 (1H, s), 8.76 (1H,
S).
MS(ESIY) mz: 362 (VH).
[a]p?®= -149 (c 0. 10,
Et OH)
1-4 (-)-1-(2,4-di f | 'H NVR(400 MHz, DVBO- de)
| uor ophenyl)-3 | 83.17 (1H, t, J=9.1Hz),
-[(3S,4R)-4- |3.36-3.49 (2H m, 3.71
(4- et hoxyphen | (3H, s), 4.47 (1H, dd, J
yl)-2-oxopyrro |= 11.2, 8.8 Hz), 6.80
MeO lidin-3-yl]ure |(1H d, J=8.5Hz), 6.88
a (2H, d, J = 8.5 Hz),
6.93-6.98 (1H m),
7.19-7.25 (1H, m), 7.30
(2H, d, J =8.5Hz), 7.93
(1H, s), 7.94-8.01 (1H,
m, 8.28 (1H, s).
MS(ESIY) mz: 362 (VH).
[a]p?®= -126 (c 0. 10,
Et OH)
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[ 0605]

[ Tabl e 48]
Ex. No Chem cal nanme |P.D.
1-5 (-)-1-(4-cyano | "H NVR(400 MHz, DVBO- de)
phenyl )-3-[(3S |5 3.14-3.21 (1H, m),
"J4R)-4-(4-me [3.43-3.52 (2H, m, 3.71
t hoxyphenyl)-2 | (3H, s), 4.48 (1H, t, J
MeG -oxopyrrolidin |=9.7 Hz), 6.67 (1H, d,
-3-ylJurea J=9.1Hz), 6.87 (2H, d,
J=9.1Hz), 7.29 (2H, d,
J=9.1Hz), 7.53(2H, dd,
J=7.0, 2.1 Hz), 7.64
(2H, dd, J=7.0, 2. 1Hz),
7.93 (1H, s), 9.09 (1H,
S).
MS(ESI®) mz: 351 (VH).
[a]p?®= -166 (c 0. 10,
Et OH)
1-6 (-)-1-(4-chlor | "H-NVR (400 MHz, DVBO-d¢) &
ophenyl )-3-[(3 [2.79 (3H, s), 3.29 (1H,
S,4R)-4-(4-m |t, J=9.7 Hz), 3.43 (1H,
et hoxyphenyl)- g, J=9.5Hz), 3.54 (1H,
1-nmet hyl -2-oxo |t, J=8.5Hz), 3.71 (3H,
pyrrolidin-3-y |s), 4.46 (1H, t, J =10.0
| Jurea Hz), 6.53(1H, d, J=9.1
Hz), 6.88(2H, d, J=8.5
Hz), 7.23(2H, d, J=9.1
Hz), 7.29(2H, d, J=9.1
Hz), 7.38(2H, d, J=8.5
Hz), 8.71 (1H, s).
MS(ESI™) mz: 374 (MH).
[a]p?®= -170 (c 0. 10,
Et OH)
1-7 1- (4-f1 uorophe | *H- NVR(400 MHz, DVBO- de)
nyl)-3-[(3S,4 |52.79 (3H, s), 3.28 (1H,
R)-4-(4-nmetho |t, J=10.0Hz), 3.43(1H
xyphenyl)-1-ne | g, J =9.5Hz), 3.54 (1H,
t hyl - 2-oxopyrr |t, J=8.8Hz), 3.71 (3H,
olidin-3-yl]ur |s), 4.47(1H, t, J=10.0
ea Hz), 6.46 (1H, d, J=9.1
Hz), 6.88(2H, d, J=8.5
Hz), 7.02(2H. t. J=8.8
Hz), 7.29 (2H, d, J=8.5
Hz), 7.35 (2H, dd, J =
8.8, 4.8 Hz), 8.58 (1H,
S).
M5 (ESI*) mlz: 358( VH).

289




[ 0606]

[ Tabl e 49]

Ex. No Chem cal nanme |P.D.

1-8 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
")Y-4-(3-fluoro | & 3.13-3.20 (1H, m),
—4-methoxyphen | 3.43-3.50 (2H, nm), 3.79
yl)-2-oxopyrro | (3H, s), 4.47 (1H, t, J
lidin-3-yl]-3- |=9.7 Hz), 6.42 (1H, d,
(4-fluoropheny |J = 8.5 Hz), 7.00-7.14
| )urea (4H, my, 7.29-7.37 (3H,

m, 7.91 (1H, s), 8.58
(1H, s).

MS(ESIY) mz: 362 (VH).
[a]p?®= -130 (c 0. 10,
Et OH)

1-9 (-)-1-[(3S, 4R | '"H- NVR( 400 MHz, DVBO- d¢)
")-4-(2-fluoro |[83.17 (1H,t, J=9.8Hz),
—4-methoxyphen | 3.45 (1H, t, J =8.9 Hz),
yl)-2-oxopyrro |3.68 (1H, q, J=9.8 Hz),

VoG lidin-3-yl]-3- [3.73 (3H, s), 4.56 (1H,
(4-fluoropheny |dd, J = 11.3, 8.9 Hz),
| )urea 6.41 (1H, d, J =8.6 Hz),

6.74-6.80 (2H, m,
7.00-7.05 (2H, m,
7.32-7.37 (2H, m, 7.45
(1H, t, J=8.9Hz), 7.94
(1H, s), 8.59 (1H, s).
MS(ESIY) mz: 362 (VH).
[a]p?®= -99 (c 0. 10,

Et OH)

1-10 1-[(3S,4R)-4 |'H NVR(400MHz, DVBO- d¢)
-(2-chloro—4-m | 53.07 (1H, t, J=9.8Hz),
et hoxyphenyl)- [3.50 (1H, t, J =8.5Hz),
2-oxopyrrolidi [3.74 (3H, s), 3.91 (1H,

MeG n-3-yl]-3-(4-f |q, J=9.8Hz), 4.66(1H,
| uor ophenyl )ur |dd, J = 11.3, 8.9 Hz),
ea 6.42 (1H, d, J =8.6 Hz),

6.93(1H, dd, J=8.6, 2.4
Hz), 7.00-7.06 (3H, m,
7.33-7.37 (2H, m), 7.59
(1H, d, J=8.6Hz), 7.94
(1H, s), 8.57 (1H, s).
MS(ESI™) mz: 378 (MH).
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[ 0607]

[ Tabl e 50]
Ex. No Str. Chem cal nane P. D
1-11 (-)-1-(4-fluor |'H NVR(400 Mz, DVSO- dg)

MeO

ophenyl)-3-[(3
S,4R)-4-(4-m
ethoxy—2-methy
| phenyl ) - 2- oxo
pyrrolidin-3-y
| Jurea

52.27 (3H, s), 3.05 (1H,
t, J=9.7 Hz), 3.46 (1H,
t, J=8.4Hz), 3.69 (3H,
s), 3.74(1H, dd, J=9. 8,
8.4 Hz), 4.51 (1H, dd, J
= 11.5, 9.1 Hz), 6.37
(1H, d, J=9.1Hz), 6.71
(1H, d, J=3.0Hz), 6.75
(1H, dd, J=8.5, 3.0 Hz),
7.00-7.04 (2H, m,
7.32-7.36 (2H, m, 7.40
(1H, d, J =8.5Hz), 7.89
(1H, s), 8.51 (1H, s).
MS(ESI®) mz: 358 (VH).
[o]p?3= -187 (c 0. 35,
Et OH)

1-12 (-)-1-[(3S, 4R | '"H- NVR( 400 MHz, DVBO- de)
)-4-(2,6-difl |53.27-3.33(1H m), 3. 44
uor o-4-net hoxy |(1H, t, J=9.5Hz), 3.75
phenyl)-2-oxop | (3H, s), 3.79 (1H, q, J
yrrolidin-3-yl |=9.8 Hz), 4.56 (1H, dd,
MeO ]-3-(4-fluorop |J = 11.0, 8.6 Hz), 6.46
henyl ) ur ea (1H, d, J=8.6Hz), 6.73
(2H, d, J = 10.4 Hz),
6.98-7.04 (2H, m,
7.30-7.34 (2H, m, 8.05
(1H, s), 8.66 (1H, s)
MS(ESI™) mz: 380 (MH).
[o]?®= -156 (c 0. 10,
Et OH)
1-13 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)

")-4-(2,5-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(4-fluorop
henyl ) ur ea

53.18 (1H, t, J=9.8Hz),
3.43 (1H t, J =8.9 H),
3.72(1H g, J =9.8 Hz),
3.80 (3H, s), 4.53 (1H,
dd, J = 11.6, 8.6 Hz),
6.42 (1H, d, J=8.6 Hz),
7.00-7.10 (3H, m,

7.32-7.36 (2H, m), 7.52

(1H, dd, J = 11.6, 8.6
Hz), 7.96 (1H, s), 8.62
(1H, s).

MS(ESI*) ml z: 380 ( MVH).
[a]?®= -123 (c 0. 10,
Et OH)
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[ 0608]

[ Tabl e 51]
Ex. No Chem cal nanme |P.D.
1-14 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
)-4-(3,5-difl |& 3.13-3.19 (1H, m),
uor o- 4- net hoxy | 3.45-3.56 (2H, m, 3.87
phenyl ) -2-oxop |(3H, s), 4.49 (1H, dd, J
yrrolidin-3-yl |=11.3, 8.9 Hz), 6.44
]-3-(4-fluorop |(1H d, J = 9.2 Hz),
henyl ) ur ea 7.01-7.07 (2H, m,
7.19-7.26 (2H, m,
7.33-7.38 (2H, m, 7.95
(1H, s), 8.61 (1H, s).
MS(ESI™) mz: 380 (MH).
[a]p?®= -111 (c 0. 10,
Et OH)
1-15 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
")-4-(2,3-dihy |5 3.10 -3.18 (3H, m),
drobenzofuran- |3.39-3.47 (2H, m,
5-yl)-2-oxopyr |4.40-4.49 (3H, m, 6.40
rolidin-3-yl]- |(1H, d, J=8.6 Hz), 6.68
3-(4-fluorophe | (1H, d, J = 8.6 Hz),
nyl ) urea 7.00-7.08 (3H, m, 7.24
(1H, s), 7.33-7.37 (2H
nm, 7.88 (1H, s), 8.55
(1H, s).
MS(ESI®) mz: 356 (VH).
[o]5?®= -130 (c 0. 10,
Et OH)
1-16 (-)-1-[(3S, 4R | '"H- NVR( 400 MHz, DVBO- de)
"Y-4-(6-fluoro | & 3.09-3.18 (3H, m),
-2, 3-di hydrobe |3.39-3.46 (1H, m, 3.67
nzofuran-5-yl) |(1H, g, J = 10.0 Hz),
-2-oxopyrrolid | 4.50- 4.57 (3H, m), 6.41
in-3-yl]-3-(4- |(1H, d, J=9.2Hz), 6.62
fluorophenyl)u | (1H d, J=11.0Hz), 7.02
rea (2H, t, J = 8.9 Hz),
7.33-7.38 (3H, m, 7.93
(1H, s), 8.60 (1H, s).
MS(ESI™) mz: 374 (MH).
[a]p?®= -152 (c 0. 10,
Et OH)
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[ 0609]

[ Tabl e 52]
Ex. No Str. Chem cal nane P. D.
1-17 (-)-1-[(3S,4R) |*H NWR (400 MHz, DVSO- dg)

-4-(7-fluorochr
onman- 6-yl ) - 2- ox
opyrrolidin-3-y
I1-3-(4-fluorop
henyl ) ur ea

o 1.84-1.90 (2H, m),
2.60-2.73 (2H, m, 3.16

(1H t, J = 9.8 Hz), 3.42
(1H t, J = 8.9 Hz), 3.64
(1H g, J = 9.8 Hz), 4.09
(2H, t, J = 4.9 Hz), 4.51
(1H dd, J=11.3, 8.9 Hz),
6.40 (1H, d, J = 8.6 Hz),
6.54 (1H, d, J = 11.6 Hz),
7.00-7.06 (2H m, 7.20
(1H d, J = 8.6 Hz),

7.33-7.37 (2H m, 7.92
(1H, s), 8.58 (1H, s).

MS (ESIY) mlz: 388 (MVH).
[«]p?®=-220 (¢ 0. 10, Et OH)

1-18 (-)-1-[(3S,4R) |'H NWR (400 Mz, DVSO dg)
-4-(3-fluoro-5- |&3.38 (1H, t, J=9.2 Hz),
met hoxypyridin- |3.47 (1H t, J = 8.9 Hz),
2-yl)-2-oxopyrr |3.83(3H, s), 3.96 (1H, q,
olidin-3-yl]-3- [|J=9.5Hz), 4.51 (1H, dd,
(4-fluorophenyl |[J=10.4, 7.9Hz), 6.48(1H,
)urea d, J =7.9 H), 7.01 (2H,

t, J =8.9 Hz), 7.29-7.35
(2H, n), 7.38 (1H, dd, J =
11.6, 2.4 Hz), 7.95 (1H,
s), 8.20(1H, d, J=2.4Hz),
8.62 (1H, s).
MS (ESIY) mlz: 363 (WVH).
(o] o?8=-142 (c 0. 10, Et OH)
1-19 (-)-1-(4-fluoro | "H-NVR (400 MHz, DVMBO- dg)

phenyl )-3-[(3S
,4R) - 4- (5-meth
oxyt hi ophen- 2-y
[)-2-oxopyrroli
din-3-yl]Jurea

§3.18 (1H, t, J=9.7 Hz),
3.49 (1H, t, J = 9.5 Hz),
3.60 (1H, g, J = 9.5 Hz),
3.78(3H, s), 4.28(1H, dd,
J=10.9, 9.1Hz), 6. 11 (1H,
d, J =3.6Hz), 6.47 (1H,
d, J =9.1 Hz), 6.62 (1H,
d, J = 3. 6 Hz), 7.01-7.08
(2H, n), 7.36-7.41(2H, ),
7.93(1H s), 8.64(1H, s).
MS (ESIY) mlz: 350 (MVHY).
[o]p?®=-129 (c 0. 10, Et OH)
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[ 0610]

[ Tabl e 53]
Ex. No Str. Chem cal nane P. D
1-20 (-)-1-(4-fluor |'H NVR(400 Mz, DVSO- dg)

ophenyl)-3-[(3
S,4R)-4-(4-m
et hyl t hi opheny
|')-2-oxopyrro

i din-3-yl]urea

52.49 (3H, s), 3.20-3. 27
(1H, m, 3.50-3.58 (2H,
m, 4.54 (1H, t, J =9.7
Hz), 6.47 (1H, d, J=9.1
Hz), 7.05-7.11 (2H, m,
7.26 (2H, d, J =8.5Hz),
7.35-7.42 (4H, m), 7.97
(1H, s), 8.61 (1H, s).
MS(ESI*) mz: 360 (MVH).
[a]p?’ = -544 (c 0. 26,

DVBO)

1-21 (-)-1-[(3S, 4R | '"H- NVR( 400 MHz, DVBO- d¢)
")-4-(2,6-difl |[853.10 (3H, s), 3.29-3.31
uor o-4-net hoxy |(1H, m, 3.46 (1H t, J
phenyl)-2-oxop |=9.2 Hz), 3.75 (3H, s),
MeO yrrolidin-3-yl [3.79-3.87 (1H, nm), 4.58
]-3-(4-nmethyls [ (1H, dd, J = 11.0, 8.0
ul f onyl phenyl) |Hz), 6.70-6.78 (3H, m,
urea 7.57 (2H, d, J =9.2 Hz),
7.72 (2H, d, J=9.2 Hz),
8.09 (1H, s), 9.25 (1H,
S).
MS(ESIY) m z: 440 (V).
(o]’ =-138 (c 0. 10,
Et OH)
1-22 (-)-1-(4-chlor |'H NVR(400 Mz, DVBO- de)

MeO

ophenyl )-3-[(3
S,4R)-4-(2,6
-di fl uoro-4-ne
t hoxyphenyl ) -2
-oxopyrrolidin
-3-ylJurea

53.27-3.31(1H, m), 3. 44
(1H, t, J=9.8Hz), 3.75
(3H, s), 3.75-3.83 (1H,
m, 4.56 (1H, t, J =9.6
Hz), 6.51 (1H, d, J=8.0
Hz), 6. 73(2H, d, J=12.0
Hz), 7.22 (2H, d, J=9.2
Hz), 7.35 (2H, d, J—9 2
Hz), 8.06 (1H, s), 8.79
(1H, s).

MS(ESI*) mlz: 396 (MH).
(o] = -195 (c 0. 10,

Et OH)
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[0611]

[ Tabl e 54]
Ex. No Str. Chem cal nane P. D.
1-23 (-)-1-(4-cyano | '"H NVR(400 MHz, DVBO- d¢)

MeO

phenyl)-3-[(3S
" 4R) - 4- (2, 6-

di fl uor o- 4- et
hoxyphenyl ) - 2-
oxopyrrolidin-
3-ylJurea

53.26-3.33(1H ), 3.45
(1H, t, J=9.8 Hz), 3.75
(3H, s). 3.78-3.86
(1H, m), 4.58 (1H, dd, J
= 11.0, 8.0 Hz),
6.70-6.77 (3H, m, 7.51

(2H, d, J=9.2Hz), 7.63
(2H, d, J=9.2Hz), 8.09
(1H, s), 9.24 (1H, s).

VS (ESI*) i z: 387(MH).
[a]p?® = -163 (c 0. 10,
Et OH)

1-24 (-)-1-[(3S, 4R | *H- NVR( 400 MHz, DVBO- de)
")-4-(2,6-difl |[83.29(1H,t, J=8.6Hz),
uoro-4-nethoxy [3.43 (1H, t, J=8.9 Hz),
phenyl ) -2-oxop |[3.66 (s, 3H), 3.70-3.82

MeG yrrolidin-3-yl |(1H, m, 3.75 (3H, s)

]-3-(4-methoxy |4.55 (1H, dd, J = 10. 4,

phenyl ) ur ea 8.6 Hz), 6.34 (1H, d, J
=8.6Hz), 6.71-6.79 (4H,
m, 7.22 (2H, d, J =8.6
Hz), 8.03 (1H, s), 8.40
(1H, s).
MS(ESIY) mz: 392 (V).
[a]p®® = -168 (c 0.29,
Et OH)

1- 25 (-)-1-(benzo[d | *H- NVR(400 MHz, DVBO- dg)
]1[1,3]dioxol-5|&83.29 (1H, t, J=8.6Hz),
-yl1)-3-[(3S,4 [3.43(1H, t, J=8.9 Hz),

MeO

x

R)-4-(2,6-dif
| uor o- 4- met hox
yphenyl ) - 2- oxo
pyrrolidin-3-y
| Jurea

3.72-3.82 (1H, m), 3.75
(3H, s), 4.55(1H, dd, J
= 11.0, 8.6 Hz), 5.90

(2H, s), 6.37 (1H, d, J
=7.9 Hz), 6.64 (1H, dd,
J =8.3, 2.1 Hz),

6. 70-6.76 (3H, m), 7.06
(1H, d, J=2.1Hz), 8.04
(1H, s), 8.50 (1H, s)

MS(ESI*) mz: 406 (MH).
[a]p?® = -150 (c 0.30,
Et OH)
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[ 0612]

[ Tabl e 55]
Ex. No Str. Chem cal nane |P.D
1- 26 HoH O [(-)-1-(5-chlor |*H NVR(400NHz, DVBO- de)
STy NH ot hi azol -2-yl) [83.28-3.31(1H, m, 3. 46
<\fs O -3-[(3S',4R)- |(1H,t, J=9.8Hz), 3.75

Cl

MeO

4-(2,6-difluor
0- 4- met hoxyphe
nyl ) - 2- oxopyrr
ol idin-3-yl]ur
ea

(3H, s), 3.82-3.91 (1H,
n, 4.55(1H dd, J=9.8,
8 Hz), 6.75 (2H, d, J
11.0 Hz), 6.88 (1H, d,
=6.8Hz), 7.31(1H, s),
11 (1H, s), 10.9 (1H,
S).

MS(ESI*) mlz: 403 (MHY).
(o]’ = -88 (c 0.10,
Et OH)

6.
J
8.

1-27

MeO

(-)-1-[(3S, 4R
)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(pyrimdin
-4-yl)urea

TH NMR( 400 MHz, DVBO- dg)
§3.27-3.31(1H, m), 3. 46
(1H, t, J=8.6 Hz), 3.75
(3H, s), 3.80-3.88 (1H,
m, 4.60 (1H, dd, J =
10. 4, 8.0 Hz), 6. 75 (2H,
d, J=11.0Hz), 7.46(1H,
d, J=6.1Hz), 7.86 (1H,
brs), 8.14 (1H, s), 8. 44
(1H, d, J=5.5Hz), 8.70
(1H, s), 9.68 (1H, brs).
MS(ESIY) mz: 364 (V).
[a]p?® = -180 (c 0. 10,

DVBO)

1-28

MeO

(-)-1-[(3S, 4R
)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(pyridin-2
-yl )urea

'H- NVR( 400 MHz, DVBO- dg)
o 3.27-3.30 (1H, m),
3.40-3.47 (1H, m, 3.75
(3H, s), 3.79-3.88 (1H,
m, 4.58-4.63 (1H, m,
6.73(2H, d, J=10. 4 Hz),
6.90-6.93 (1H, m, 7.28
(1H, d, J = 8.0 Hz),
7.62-7.67 (1H, m, 8.10
(1H, m, 8.14-8.16 (1H,
m, 8.37-8.43 (1H, m,
9.22 (1H s).

MS (ESI*) ml z: 363 (MH).
[a]p?’ = -188 (c 0. 10,
Et OH)
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[ 0613]

[ Tabl e 56]
Ex. No Str. Chem cal nane |P.D
1-29 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
B )-4-(2,6-difl |53.28-3.31(1H m), 3. 45
NG uor o-4-net hoxy | (1H, t, J=9.2Hz), 3.75
phenyl )-2-oxop |(3H, s), 3.82 (1H, q, J
yrrolidin-3-yl |=9.5 Hz), 4.57 (1H, dd,
MeO ]-3-(pyridin-3 |J = 11.0, 6 Hz), 6.66
-yl )urea (1H, d, J::8 6 Hz), 6.74
(2H, d, J:: 10.4Hz), 7. 21
(1H, dd, J=8.6, 4.9 Hz),
7.78-7. 82 (1H, m, 8.07
(1H, s), 8.08-8.10 (1H,
m, 847 (1H, d, J =2.4
Hz), 8.87 (1H, s).
MS(ESI™) mz: 363 (MH).
(o] = -168 (c 0. 10,
Et OH)
1- 30 (-)-1-[(3S, 4R | "H- NVR(400 MHz, DVBO- de)

MeO

)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(pyrimdin
-5-yl)urea

53.28-3.50(2H, m, 3.74
(3H, s), 3.75-3.90 (1H,
m, 4.58(1H, dd, J=9. 8,
6 Hz), 6.74 (2H, d, J
10. 4 Hz), 6.92 (1H, d,
=8.6Hz), 8.08(1H, s),
71 (1H, s), 8.78 (2H,
s), 9.11 (1H s).

MS (ESI*) ml z: 364 (MH).
[o]5?® = -139 (c 0. 10,

DVBO)

8.
J
8.

1-31

MeO

(-)-1-(6-chlor
opyridin-3-yl)
-3-[(3S, 4R) -

4-(2,6-difluor
0- 4- met hoxyphe
nyl ) - 2- oxopyrr
ol idin-3-yl]ur
ea

TH NVR (400 MHz, DVBO- di)
53.28-3.31(1H ), 3.45
(1H, t, J=9.2 Hz), 3.75
(3H, s), 3.83 (1H, q, J
= 9.2 Hz), 4.57 (1H, dd,
J =11.0, 8.6 Hz),

6.70-6.79 (3H, m), 7.32
(1H, d, J=8.6 Hz), 7.86
(1H, dd, J=8.6, 3.0Hz),

8.07 (1H, s), 8.34 (1H,
d, J=3.0Hz), 9.07 (1H,
S).

MS (ESI*) ml z: 397 (MH).
(o] = -152 (c 0. 10,
Et OH)
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[ 0614]

[ Tabl e 57]

Ex. No

Str.

Chem cal nane

P. D

1-32

MeO

(-)-1-(5-chlor
opyridin-2-yl)
-3-[(3S, 4R) -

4-(2,6-difluor
0- 4- met hoxyphe
nyl ) - 2- oxopyrr
ol idin-3-yl]ur
ea

TH NVR( 400 MHz, DVBO- d)
53.29-3.35(1H, M), 3. 47
(1H, t, J=9.2 Hz), 3.75
(3H, s), 3.81 (1H, q, J
= 9.2 Hz), 4.59 (1H, dd,
J=11.0, 8.6 Hz), 6.74
(2H, d, J=11.0Hz), 7. 49
(1H, d, J = 8.6 Hz),
7.73-7.79 (2H, n, 8.11
(1H, s), 8.20 (1H d, J
=3.0 Hz), 9.35(1H, s).
MS(ESIY) mz: 397 (MH).
(o] = -180 (c 0. 10,
Et OH)

1-33

MeO

(-)-1-[(3S, 4R
)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(pyrazin-2
-yl )urea

TH NMR( 400 MHz, DVSO- dg)
53.36-3.30(1H, m), 3. 48
(1H, t, J= 9.2Hz), 3.75
(3H, s), 3.85 (1H, g, J
=9.5 Hz), 4.60 (1H, dd,
J =10.4, 8.6 Hz), 6.74
(2H, d, J=11.0Hz), 7.70
(1H, d, J=8.6 Hz), 8.12
(1H, s), 8.16-8.22 (2H,
m, 8.79 (1H, s), 9.51
(1H, s).

MS (ESI*) ml z: 364 (MH).
[o]?® = -178 (c 0. 10,
DVBO)

1-34

MeO

(-)-1-(benzo[d
]t hiazol -2-yl)
-3-[(3S, 4R) -

4-(2,6-difluor
0- 4- met hoxyphe
nyl ) - 2- oxopyrr
ol idin-3-yl]ur
ea

TH NMR( 400 MHz, DVSO- dg)
53.29-3.36(1H, m), 3.48
(1H, t, J=8.6 Hz), 3.75
(3H, s), 3.89 (1H q, J
=9.2, Hz), 4.60 (1H, dd,
J =10.4, 9.2 Hz), 6.75
(2H, d, J = 11.0 Hz),
7.06-7.23 (2H, m,
7.30-7.37 (1H, m,
7.54-7.62 (1H, m, 7.83
(1H, d, J=6.7Hz), 8.14
(1H, s), 11.0 (1H, brs).
MS (ESI*) ml z: 419 (MH).
[a]?® = -164 (c 0. 10,
DVBO)
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[ 0615]

[ Tabl e 58]
Ex. No Str. Chem cal nane P. D
1-35 (-)-1-(benzo[b | 'H NVR(400 MHz, DVBO- d¢)

] t hi ophen- 2-yl
)-3-[(3S, 4R)

-4-(2,6-difluo
r o- 4- met hoxyph
enyl ) - 2- oxopyr

53.27-3.31(1H ), 3. 46
(1H, t, J=8.6 Hz), 3.75
(3H, s), 3.86 (1H, g, J
= 9.2 Hz), 4.59 (1H, dd,
J =11.0, 8.6 Hz), 6.66

rolidin-3-ylJu [ (1H, s), 6.75 (2H, d, J

rea =11.0 Hz), 6.82 (1H, d,
J=8.6Hz), 7.09 (1H, t,
J=8.0Hz), 7.21(1H t,
J=8.0Hz), 7.52 (1H, d,
J=8.0Hz), 7.69 (1H, d,
J=8.0Hz), 8.09(1H, s),
10.1 (1H, s).
MS(ESIY) mz: 418 (V).
(o]’ = -74 (c 0.10,
Et OH)

1- 36 (-)-1-(benzo[d | 'H NVR(400 MHz, DVBO- de)
] oxazol -2-yl)- | 53.32-3.38(1H m, 3.51
3-[(3S,4R)-4 |(1H,t,J= 9.2Hz), 3.75
-(2,6-difluoro | (3H, s), 3.97 (1H, q, J

MeG - 4- met hoxyphen |=9.5 Hz), 4.67 (1H, dd,
yl)-2-oxopyrro |J = 9.8, 8.0 Hz), 6.74
lidin-3-yl]ure |(2H, d, J = 11.0 Hz),
a 7.17-7.30 (2H, m,

7.46-7.57 (2H, m), 8.16
(1H, s), 8.57 (1H d, J
= 7.3 Hz), 11.14 (1H
brs).
MS(ESI®) mz: 403 (V).
[¢]p?® = -158 (c 0. 10,
Et OH)

1-37 (-)-1-[(3S, 4R | *H- NVR( 400 MHz, DVBO- dg)

MeO

)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
] - 3-(5- et hyl
soxazol -3-yl)u
rea

§2.29 (3H,s), 3.27-3.32
(1H, m, 3.45 (1H t, J
=9.2 Hz), 3.75(3H, s),
3.76-3.84 (1H, m), 4.55
(1H, t, J=9.8 Hz), 6.31
(1H, s), 6.70-6.81 (3H,
m, 8.09 (1H, s), 9.44
(1H, s).

MS(ESIY) mz: 367 (V).
[a]p?’ = -154 (c 0. 10,

Et OH)
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[ 0616]

[ Tabl e 59]

Ex. No Str Chem cal nane P. D

1-38 (-)-1-[(3S, 4R | 'H NVR(400 MHz, DVBO- d¢)
)-4-(2,6-difl |53.29-3.35(1H n), 3. 46

MeO

uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(2-fluorop
henyl ) ur ea

(1H, t, J = 9.2 Hz),
3.67-3.74 (1H, m), 3.75
(3H, s), 4.57 (1H, dd, J
= 11.0, 8.6 Hz), 6.75
(2H, d, J = 10.4 Hz),
6.88-6.96 (2H, m), 7.03
(1H t, J = 7.2 Hz),
7.12-7.18 (1H m,
7.93-7.98 (1H, m), 8.11

(1H, s), 8.41 (1H d, J
= 2.4 Hz).
MS(ESI™) mz: 380 (MH).
(o] = -152 (c 0. 10,
Et OH)
1-39 (-)-1-[(3S, 4R | "H- NVR(400 MHz, DVBO- de)
)-4-(2,6-difl |52.25(3H, s), 3.26-3.32
uor o-4-net hoxy | (1H, m, 3.43 (1H t, J
phenyl )-2-oxop [=9.2 Hz), 3.75 (3H, s),
MeG yrrolidin-3-yl |3.76-3.84 (1H, m, 4.53
]-3-(5-nmethylt | (1H, dd, J=9.2, 8. 0Hz),
hi ophen-2-yl)u [6.17 (1H, d, J =3.2 Hz),
rea 6.38 (1H, br s), 6.52
(1H, d, J=8.0Hz), 6.73
(2H, d, J=10.3Hz), 8.03
(1H, s), 9.42 (1H, s).
MS(ESI™) mz: 382 (V).
[a]p?’ = -162 (c 0. 10,
Et OH)
1- 40 (-)-1-(4-fluor [*H-NVR (400 MHz,

ophenyl)-3-[(3
S, 4R, 5S)-4-(
4- met hoxypheny

l)-5-net hyl - 2-
oxopyrrolidin-
3-ylJurea

DVMBO-dg ) & 0.68 (3H, d,
J =6.7 H), 3.64-3.71
(1H m, 3.71 (3H s),
3.74-3.80 (1H, ), 4.79
(1H, dd, J = 12.1,
Hz), 6.37 (1H, d, J
Hz), 6.89 (2H, d, J
Hz), 7.01-7.06 (2H, m,
7.25(2H, d, J =8.5Hz),
7.35-7.39 (2H, m), 8.05

9.1
9.1
9.1

(1H, s), 8.51 (1H, s).
MS (ESI*) ml z: 358 ( MH).
[a]p?® = -149 (c 0. 22,
Et OH) .
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[0617]

[ Tabl e 60]
Ex. No Str. Chem cal nane P. D.
1-41 (-)-1-(4-fluor ['H NWR (400 MHz,

ophenyl)-3-[(3
S, 4R, 5R)-4-(
4- et hoxypheny
l)-5-nethyl -
oxopyrrolidin-
3-yl]urea

DVMSO-ds ) & 1.04 (3H, d,
J=6.1Hz), 2.86(1H, dd,
J = 11.5, 9.1 Hz),
3.45-3.54 (1H, m), 3.71
(3H, s), 4.53 (1H, dd, J
= 11.5, 8.5 Hz), 6.34
(1H, d, J=8.5Hz), 6.87
(2H, d, J = 8.5 Hz),
6.99-7.03 (2H, m), 7.27
(2H, d, J = 8.5 Hz),
7.31-7.34 (2H, m), 7.98
(1H, s), 8.50 (1H, s).
MS(ESI*) mz: 358 (VH).
[a]p?® = -108 (c 0. 39,
Et OH)

1-42 1-[(3S,4R)-4 |'H NVR(400 Mz, DVBO- de)
-(4-ethyl-2,6- |51.15 (3H,t, J=7.6Hz),
di fl uorophenyl |2.58 (2H, q, J=7.6 Hz),
)-2-oxopyrroli |3.29-3.36 (1H, m,
din-3-yl]-3-(4|3.41-3.48 (1H, m, 3.86
-fluorophenyl) | (1H q, J=9.8 Hz), 4.59
urea (1H, dd, J = 10.4, 8.6
Hz), 6.48 (1H, d, J=8.6
Hz), 6.96 (2H, d, J=9.8
Hz), 7.01(2H, t, J=8.9
Hz), 7.30-7.34 (2H, m,
8.06 (1H, s), 8.68 (1H,
S).
MS(ESI™) mz: 378 (NH).
1-43 H O [ (+)-1-(4-chlor |*H NVR(400 Mz, DVBSO- de)

ophenyl )-3-[(3
R, 4S’) - 2- oxo-
4- phenyl pyrro
I din-3-yl]urea

& 3.17-3.23 (1H, m),
3.49-3.58 (2H, m), 4.51
(1H, dd, J = 11.2, 8.5
Hz), 6.51 (1H, d, J=8.5
Hz), 7.21-7 25 (3H, m,
7.29-7.33 (2H, m,
7.36-7.39 (4H, m, 7.94
(1H, s), 8.70 (1H, s).
MS(ESI®) mz: 330 (MH).
[a]p?® = +122 (c 0. 35,
DVSO)
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[ 0618]

[ Tabl e 61]
Ex. No Chem cal nane |P.D
1- 44 (+)-1-(4-chlor |*H NVR(400NMHz, DVBO- de)
ophenyl )-3-[(3 |& 3.11-3.21 (1H, m),
R,4S)-4-(4-m |3.41-3.50 (2H, m), 3.71
et hoxyphenyl)- | (3H, s), 4.46 (1H, dd, J
2-oxopyrrolidi |=10.9, 9.1 Hz), 6.47
n-3-yl]urea (1H, d, J=9.1Hz), 6.87
(2H, d, J =8.5Hz), 7.23
(2H, d, J=9.1Hz), 7.29
(2H, d, J=9.1Hz), 7.38
(2H, d, J=8.5Hz), 7.90
(1H, s), 8.67 (1H, s)
MS(ESIY) mz: 360 (MH).
(o] = +146 (c 0. 30,
Et OH)
1- 45 (+)-1-(4-chlor |*H NVR(400NMHz, DVBO- de)
ophenyl )-3-[(3 | & 3.16-3.23 (1H, m),
R,4S)-4-(3-m |3.47-3.56 (2H, nm), 3.72
et hoxyphenyl)- [(3H, s), 4.52 (1H, t, J
2-oxopyrrolidi |=9.7 Hz), 6.49 (1H, d,
n-3-yl]urea J=9.1Hz), 6.80(1H, dd,
J =8.5 2.1 Hz), 6.93
(1H, d, J=7.4 Hz), 6.97
(1H, s), 7.20-7.24 (3H,
m, 7.38(2H, d, J =8.5
Hz), 7.92 (1H, s), 8.68
(1H, s).
MS(ESIY) mz: 360 (MVH).
[a]p?® = +115 (c 0. 35,
D\VBO)
1- 46 (+)-1-(4-chlor ['H NWR (400 MHz,

ophenyl )-3-[(3
R,4S)-4-(2-m
et hoxyphenyl ) -
2- oxopyrrolidi
n-3-yl]urea

DVMBO-ds ) & 3.09 (1H, t,
J = 9.4 Hz), 3.40-3.50
(1H, m, 3.69-3.75 (1H,
m, 3.78 (3H, s), 4.72
(1H, dd, J = 11.2, 8.8
Hz), 6.45(1H, d, J=9.1
Hz), 6.88-6.93 (1H, m,
6.98 (1H, d, J =7.3 Hz),
7.20-7.24 (3H, m,
7.34-7.39 (3H, m), 7.88
(1H, s), 8.66 (1H, s).
MS(ESI®) mz: 360 (MH).
[a]p?® = +110 (c 0. 35,
Et OH)
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[ 0619]

[ Tabl e 62]
Ex. No Str. Chem cal nane P. D
1- 47 HoH O |(4)-1-[(3R, 4S | '"H NVR(400 MHz, DVBO- de)
QT\&NH ")-4-(2,6-difl |53.27-3.33(1H, m), 3. 44
. O .

MeO

uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(4-fluorop
henyl ) ur ea

(1H, t, J=9.5Hz), 3.75
(3H, s), 3.79 (1H, q, J
=9.8 Hz), 4.56 (1H, dd,
J=11.0, 8.6 Hz), 6.46
(1H, d, J=8.6 Hz), 6.73
(2H, d, J = 10.4 Hz),
6.98-7.04 (2H, m,
7.30-7.34 (2H, m, 8.05
(1H, s), 8.66 (1H, s).
MS(ESI®) mz: 380 (MH).
[a]p?®+175(c 0. 10, Et OH)

1- 48 oA 9 (+)-1-(4-chlor |['H NVR(400 Mz, DVBO- de)
Q T ‘éNfMe ophenyl )-3-[(3 |52.79 (3H, s), 3.29 (1H,
cl N R,4S)-4-(4-m |t, J=9.7Hz), 3.43 (1H
§:> et hoxyphenyl)- | g, J=9.5Hz), 3.54 (1H,
MeO 1-met hyl -2-oxo |t, J=8.5Hz), 3.71 (3H,
pyrrolidin-3-y |s), 4.46 (1H, t, J=10.0
| Jurea Hz), 6.53(1H, d, J=9.1
Hz), 6.88(2H, d, J=8.5
Hz), 7.23(2H, d, J=9.1
Hz), 7.29(2H, d, J=9.1
Hz), 7.38(2H, d, J=8.5
Hz), 8.71 (1H, s).
MS(ESIY) mz: 374 (MH).
[a]p?® = +162 (c 0. 31,
Et OH)
1- 49 0 (+)-1-(4-fluor |['H NMR (400 MHz,

ophenyl)-3-[(3
R, 4S,5S)-4-(
4- met hoxypheny

l)-5-net hyl - 2-
oxopyrrolidin-
3-yl]urea

DVMSO-dg ) & 1.04 (3H, d,
J=6.1Hz), 2.86(1H, dd,
J = 11.5, 9.1 Hz),
3.45-3.54 (1H, m), 3.71
(3H, s), 4.53 (1H, dd, J
= 11.5, 8.5 Hz), 6.34
(1H, d, J =8.5Hz), 6.87
(2H, d, J = 8.5 Hz),
6.99-7.03 (2H, m, 7.27
(2H, d, J = 8.5 Hz),
7.31-7.34 (2H, m, 7.98
(1H, s), 8.50 (1H, s).
MS (ESI*) ml z: 358 (MH).
[a]?> +116 (c 0. 38,

Et OH) .
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[ 0620]

[ Tabl e 63]
Ex. No Str. Chem cal nane P.D
1-50 0 (+)-1-(4-fluor [*H- NVR (400 MHz,

ophenyl)-3-[(3
R, 4S,5R)-4-(
4- et hoxypheny
l)-5-nethyl -
oxopyrrolidin-
3-yl]urea

DVMSO-dg ) & 0.68 (3H, d,
J =6.7 H), 3.64-3.71
(1H, ), 3.71 (3H s),
3.74-3.80 (1H, rr), 4.79
(1H, dd, J = 12.
Hz), 6.37 (1H, d,
Hz), 6.89 (2H, d,
Hz), 7.01-7.06 (2
7.25(2H, d, J =8.
7.35-7.39 (2H, m,
(1H, s), 8.51 (1H
MS (ESI*) ni z: 358(M—r)
[o] 2> +167 (c 0. 45,

Et OH) .

1-51 Hod P [(+)-1-(4-fluor H- NMR( 400 MHz, DVSO- dg)
/[:]/‘W’*[f$H ophenyl )-3-[ (3 | 53.18 (1H, £, J=9. 7Hz),
F OS R,4S)-4-(5-m [3.49 (1H, t, J=9.5 Hz),
Mdy4;> et hoxyt hi ophen | 3.60 (1H, g, J =9.5 Hz),
-2-yl)-2-oxopy [3.78 (3H, s), 4.28 (1H
rrolidin-3-yl] (dd, J = 10.9, 9.1 Hz),
urea 6.11(1H, d, J=3.6 Ft)
6.47 (1H, d, J =9.1 Hz),
6.62 (1H, d, J =3. 6%&)
7.04 (2H, m, 7.37-7.40
(2H, m, 7.93 (1H, s),
8.64 (1H, s).
MS(ESI®) mz: 350 (VH).
[a]p?°= +122 (c 0. 10,
Et OH)
1-52 H 0 | (+)-1- { (3R, 4S | 'H- NMR( 400 MHz, DVBO- de)

F,HCO

)-4-[4-(diflu
or onet hoxy) phe
nyl ] - 2- oxopyrr
olidin-3-yl}-3
-(4-fl uorophen
yl ) urea

5 3.17-3.22 (1H, m),
3.47-3.57 (2H, m), 4.50
(1H, dd, J = 10.9, 9. 1
Hz), 6.44 (1H, d, J =09.

Hz), 7.00-7.05 (2H, rr),
7.00-7.37 (1H, m, 7.12
(2H, d, J = 8.5 Hz),

7.33-7.37 (2H, m), 7.44
(2H, d, J=8.5Hz), 7.94
(1H, s), 8.57 (1H, s).
MS (ESI*) ml z: 380 (MH).
(o] = +107 (c 0. 35,

Et OH)
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[ 0621]

[ Tabl e 64]
Ex. No Chem cal nanme |P.D.
1-53 (+)-trans-1-(4 | "H NVR(400 MHz, DVBO- de)
-chl orophenyl) | & 3.11-3.21 (1H, m),
-3-[4-(4-metho [3.41-3.50 (2H, m, 3.71
xyphenyl)-2-ox | (3H, s), 4.46 (1H, dd, J
opyrrolidin-3- |=10.9, 9.1 Hz), 6.47
yl Jurea (1H, d, J=9.1Hz), 6.87
(2H, d, J=8.5Hz), 7.23
(2H, d, J=9.1Hz), 7.29
(2H, d, J=9.1Hz), 7.38
(2H, d, J=8.5Hz), 7.90
(1H, s), 8.67 (1H, s).
MS(ESIY) mz: 360 (MVH).
1-54 (+)-trans-1-(4 | '"H NVR(400 MHz, DVBO- de)
-fluorophenyl) | & 3.11-3.17 (1H, m),
-3-[4-(4-nmetho | 3.38-3.48 (2H, m, 3.69
xyphenyl)-2-ox | (3H, s), 4.45 (1H, dd, J
opyrrolidin-3- |=10.9, 9.1 Hz), 6.38
yl Jurea (1H, d, J=9.1Hz), 6.86
(2H, d, J=8.5Hz), 7.01
(2H, t, J=9.1Hz), 7.28
(2H, d, J = 8.5 Hz),
7.32-7.35(2H, m), 7.88
(1H, s), 8.53 (1H, s).
MS(ESIY) mz: 344 (V).
1-55 Honop (+)-trans-1-(4 | *"H NVR( 400 MHz, DVBO- dg)
T ywe |-chlorophenyl) |52.79 (3H, s), 3.29 (1H,
c -3-[4-(4-metho |t, J=9.7 Hz), 3.43 (1H,
MeO (+)-tans | Xyphenyl)-1-me | q, J =9.5Hz), 3.54 (1H,
t hyl - 2-oxopyrr |t, J=8.5Hz), 3.71 (3H,
olidin-3-yl]ur |s), 4.46 (1H, t, J=10.0
ea Hz), 6.53 (1H, d, J=9.1
Hz), 6.88(2H, d, J=8.5
Hz), 7.23(2H, d, J=9.1
Hz), 7.29(2H, d, J=9.1
Hz), 7.38(2H, d, J=8.5
Hz), 8.71 (1H, s).
MS(ESI™) mz: 374 (NH).
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[ 0622]

[ Tabl e 65]
Ex. No. Str. Chem cal nane P.D
1- 56 1-[(3S,4R)-4 |'H NVR(400 Mz, DVBO- d¢)

MeQO

-(2,6-difluoro
- 4- met hoxyphen
yl)-2-oxopyrro
[idin-3-yl]-3-
(4- hydr oxyphen
yl)urea

©3.26-3.31 (1H, m), 3.43

(1H, t, J = 9.7 H),
3.72-3.79 (4H, m), 4.64
(1H, dd, J = 10.3, 7.8

Hz), 6.29 (1H, d, J=8.5
Hz), 6.57-6.60 (2H, m),
6.73(2H, d, J=10.9 Hz),

7.06-7.09 (2H, m), 8.02
(1H, s), 8.25 (1H s),
8.92 (1H, s).

MS (ESI*) m z: 378 (MH).

1-57 1-[(3S,4R)-4 | H NVR(400 MHz, DVSO- dg)
-(2,6-difluoro | 53.27-3.32 (1H, m), 3.44
- 4- met hoxyphen | (1H, t, J = 9.7 Hz),
yl)-2-oxopyrro | 3.72-3.80 (4H, m), 4.56
lidin-3-yl]-3- |(1H dd, J=109, 8.5Hz),
( 3- hydr oxyphen | 6.27 (1H, dd, J=7.3, 1.8
yl)urea Hz), 6.37 (1H, d, J =8.5
Hz), 6.65 (1H, dd, J =
7.2, 1.8 Hz), 6.73 (2H,
d, J = 10.9 Hz),
6.91-6.96 (2H, m), 8.05
(1H, s), 8.49 (1H, s),
9.16 (1H, s).
MS(ESI®) mz: 378 (IMH).
1-58 (-)-1-[(3S,4R [ 'H- NMR (400 MHz,

MeO

")-4-(2,6-difl
uoro—4-methoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(3-net hyl
sot hi azol - 5-yl
)urea

DVBO-dg) & 2.21 (3H, s),
3.27-3.32 (1H, m, 3.45
(1H, t, J=9.6 Hz), 3.75
(3H, s), 3.87 (1H q, J
=9.6 Hz), 4.54 (1H, dd,
J =9.6, 86 Hz), 6.46
(1H, s), 6.75 (2H, d, J
=10.4 Hz), 7.16 (1H, d,
J=8.6Hz), 8.09(1H, s),
10.5 (1H, s).

MBS (ESI*) mf z: 383 (MH).
[a]p?®= -264 (c 0.03,

Et OH)
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[ 0623]

[ Tabl e 66]
Ex. No. Str. Chem cal nane P. D.
1-59 (-)-1-[(3S,4R) |TH NWR (400 MHz, DMSO- dg)

-4-(2,6-difluor
o—4-methoxyphen
yl ) - 2- oxopyrr ol
idin-3-yl]-3-(1
H i ndol - 5-yl ) ur
ea

63.30 (1H, t, J=9.2 Hz),

3.44 (1H, t, J = 9.2 Hz),
3.75(3H, s), 3.77 (1H q,
J=09.2 Hz), 4.58 (1H, dd,
J=10.4, 8.6Hz), 6.27 (1H,
brs), 6.32 (1H, d, J =8.6
Hz), 6.71-6.77 (2H, d, J =
10.4 Hz), 6.94 (1H dd, J
= 8.6, 1.8 Hz), 7.20 (1H,
d, J =8.6 Hz), 7.23 (1H,
t, J =3.0 Hz), 7.52 (1H,
d, J =1.8 Hz), 8.04 (1H,
s), 8.31(1H, s), 10.9 (1H,
s).

ME (ESI) mz: 401 (MH).

[o]p?’ =-156 (¢ 0. 11, Et OH)

1- 60 1-[(3S,4R)-4-( |'H NWR (400 MHz, DMSO- dg)
2,6-difluoro—4- | & 3.25-3.34 (1H, m, 3.44

met hoxyphenyl)- | (1H, t, J =9.2 Hz), 3.75

2-oxopyrrolidin | (3H, s), 3.79 (1H, q, J =

-3-yl]-3-(4-iod |9.2 Hz), 4.55 (1H, dd, J =

ophenyl ) urea 11, 8. 6Hz), 6.53-6.65(1H,

MeO m, 6.79-6.77(2H, m, 7.18

(2H, d, J =8.6 Hz), 7.49

(2H, d, J =8.6 Hz), 8.05

(1H, s), 8.79-8.88(1H, m.

M5B (ESI™) mz: 488 (MH).

1-61 (-)-1-[(3S,4R) |['H NWR (400 Mz, DMSO- dg)

-4-(2,6-difluor
o—4-methoxyphen
yl ) - 2- oxopyrr ol
idin-3-yl]-3-[4
-(oxazol -2-yl)p
henyl ] urea

5 3.26-3.33 (1H, m, 3.46
(1H, t, J =9.2 Hz), 3.75
(3H, s), 3.82 (1H, q, J

9.2 Hz), 4.58 (1H, dd, J

10.4, 8.0 Hz), 6.64 (1H,
brs), 6.71-6.78 (2H, m,
7.29 (1H, s), 7.49 (2H, d,
J =8.6 H), 7.80 (2H, d,
J=8.6 H), 8.08 (1H, s),
8.11 (1H, s), 9.02 (1H,

brs).

MS (ESI") mlz: 429 (MH).
[o]p?®= -166 (c 0.15,

Et OH)
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[ 0624]

[ Tabl e 67]
Ex. No. Str. Chem cal nane P. D.
1-62 (-)-1-(4-cyclop |TH NVR (400 MHz, DNMSO- dg)

ropyl phenyl) - 3-
[(3S,4R)-4-(2,

5 0.52-0.56 (2H, m),
0.81-0.87 (2H, m,

6-difluoro—4-me | 1.76-1.82 (1H, nm, 3.29
t hoxyphenyl)-2- | (1H, t, J =9.2 Hz), 3.44
oxopyrrolidin-3 | (1H, t J=92Hz) 3.75
-yl Jurea (3H, s), 77 (1H, g, J =
9.2 Hz), 455(1H dd, J =
10. 4, 8 6 Hz), 6.39 (1H, d,
J=8.6Hz), 6.70-6.76 (2H,
m, 6.89(2H, d, J=8.6Hz),
7.18 (2H, d, J = 8.6 Hz),
8.04 (1H, s), 8.50(1H, s).
ME (ESIT) mz: 402 (MH).
[a]p?®= -157 (c 0. 14,
Et OH)

1- 63 (-)-1-[(3S,4R) |'H NWR (400 MHz, DVBO dg)
-4-(2,6-difluor |5 3.29-3.35 (1H, m, 3.47
o—4-methoxyphen | (1H, t, J = 9.2 Hz), 3.76
yl)-2-oxopyrrol |(3H, s), 3.80-3.88(1 n,

MeG idin-3-yl]-3-[4 | 4.60 (1H, dd, J =11. 0,86
-(trifluorometh |Hz), 6.65 (1H, d, J =7.9
yl ) phenyl Jur ea Hz), 6.75 (2H, d, J-llO

Hz), 7.50-7.55 (4H, m,
8.09(1H, s), 9.11(1H, s).
ME (ESI™) mz: 430 (MH).
[o]p?® =-95 (c 0.13, EtOH)
1- 64 (-)-1-[(3S,4R) |'H NWVR (400 MHz, DVSO- dg)

MeO

-4-(2,6-difluor
o—4-methoxyphen
yl ) - 2- oxopyrr ol
idin-3-yl]-3-(3
-fl uoro- 4-net hy
| phenyl ) ur ea

5 2.10 (3H, s), 3.25-3.35
(1H m, 3.41-3.47(1H m,
3.75 (3H, s), 3.77-3.83
(1H, m), 4.55 (1H, dd, J =
11.0, 8.6 Hz), 6.52 (1H, d,
8.6 Hz), 6.73 (2H, d,
1.0 Hz), 6.91 (1H, dd,
.3, 2.1 Hz), 7.06 (1H,
= 8.9 Hz), 7.28 (1H,
=12.5, 2.1 Hz), 8.05
(1H, s), 8.77 (1H, s).

M5 (ESI*) mfz: 394 (MH).
[o] 25= - 125 (¢ 0. 13, Et OH)

Lon i GEF I PR Y
Iy
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[ 0625]

[ Tabl e 68]

Ex. No. Str. Cheni cal name P. D.

1-65 (-)-1-[(3S,4R) |TH NWR (400 MHz, DMSO- dg)
-4-(2,6-difluor |5 2.14 (3H, s), 3.26-3.33
o—4-methoxyphen | (1H, m, 3.44 (1H t, J =
yl)-2-oxopyrrol |8.9 Hz), 3.75 (3H, s),

MeC idin-3-yl]-3-(4 |3.77-3.83 (1H, m, 4.55

-fl uoro- 3- net hy
| phenyl ) ur ea

(1H, dd, J =11.0, 8.6 Hz),
6.44 (1H, d, J = 8.6 Hz),
6.73 (2H, d, J = 11.0 Hz),
6.94 (1H, t, J = 9.2 Hz),
7.07-7.12 (1H, m,
7.23-7.26 (1H, n), 8.04
(1H, s), 8.57 (1H, s).
ME (ESI™) mz: 394 (MH).
[o]c2® =-151 (¢ 0. 14, Et OH)

1- 66 (-)-1-[(3S, 4R) | "H NMVR (400 Mz, DVBO dg)
NS -4-(2,6-difluor |3 2.34 (3H, s), 3.25-3.34
Me” > o—4-methoxyphen | (1H, m, 3.44 (1H t, J =
yl)-2-oxopyrrol 9.8 Hz), 3.75 (3H, s),
MeG idin-3-yl]-3-(6 [3.77-3.85 (1H, n), 4.56
-met hyl pyridin- | (1H dd, J=10.7, 8.3 Hz),
3-yl)urea 6.57 (1H, d, J = 8.6 Hz),
6.74 (2H, d, J = 11.0 Hz),
7.06 (1H d, J = 8.6 Hz),
7.68 (1H, dd, J =8.6, 2.4
Hz), 8.05 (1H, s), 8.34
(1H, d, J = 2.4 Hz), 8.72
(1H, s).
MB (ESIT) mz: 377 (MH).
[o]p?*=-168 (c 0. 22, Et OH)
1-67 (-)-1-[(3S,4R) | "H NVR (400 Mz, DVBO dg)
NTS -4-(2,6-difluor |& 3.25-3.35 (1H, m),
Fac” o—4-methoxyphen | 3.40-3.50 (1H, m, 3.75
yl)-2-oxopyrrol |(3H, s), 3.81-3.90(1H, m,
MeG idin-3-yl]-3-[6 |4.59(1H, dd, J =10.7, 8.3
-(trifluoroneth |Hz), 6.74 (2H, d, J =11.0
yl)pyridin-3-yl |Hz), 6.84 (1H, d, J = 8.6
]urea Hz), 7.71 (1H, d, J = 9.2

Hz), 8.06-8.11 (2H, m),
8.62 (1H, d, J = 2.4 Hz),
9.36 (1H, s).

M5 (ESI*) mfz: 431 (MH).
[o] p2*= - 236 (c 0. 20, Et OH)
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[ 0626]

[ Tabl e 69]

Ex. No. Str. Chem cal nane P. D.

1-68 (-)-1-[(3S,4R) |TH NWR (400 MHz, DMSO- dg)
-4-(2,6-difluor |3 1.98 (3H, s), 3.26-3.33
o—4-methoxyphen | (1H, m, 3.40-3.47(1H m,

MeQO

yl ) - 2- oxopyrr ol
idin-3-yl]-3-(3
- hydr oxy-4-neth
yl phenyl ) ur ea

3.70-3.79 (1H, nm), 3.75

(3H, s), 4.56 (1H, dd, J =
10.7, 8.3 Hz), 6.31 (1H, d,
J=7.9 Hz), 6.54 (1H, dd,
J=8.6, 2.4 Hz), 6.73 (2H,
d, J=11.0 Hz), 6.81 (1H,
d, J =8.6 H), 6.97 (1H,
d, J =2.4 H), 8.05 (1H,
s), 8.39 (1H, s), 9.08 (1H,
s) .

M5 (ESI*) miz: 392 (MH).

[o]p?°=-198 (c 0. 15, Et OH)

1-69 (-)-1-[(3S,4R) |'H NWR (400 MHz, DVBO- dg)
-4-(2,6-difluor |5 2.21 (3H, s), 3.26-3.33
o—4-methoxyphen | (1H, m), 3.46 (1H t, J =
yl)-2-oxopyrrol |9.5Hz), 3.66-3.74(1H m,

Med idin-3-yl]-3-(2 |3.75(3H, s), 4.56 (1H, dd,
-fluoro-4-methy |J=10.7, 8.3Hz), 6. 74 (2H,
| phenyl ) urea d, J=11.0 Hz), 6.82-6.86

(2H, m, 6.97 (1H, d, J =

12.8 Hz), 7.78 (1H, t, J =

8.3Hz), 8.10(1H, s), 8.27

(1H, s).

ME (ESI) mz: 394 (MH).

[o]p?%=-188 (c 0. 12, Et OH)
1-70 (-)-1-[(3S,4R) |'H NWR (400 MHz, DVBO dg)

MeO

-4-(2,6-difluor
o—4-methoxyphen
yl ) - 2- oxopyrr ol
idin-3-yl]-3-(2
, 3-di hydro- 1Hi
nden-5-yl )urea

& 1.90-1.99(2H, m),
(4H, q, J = 7.7 Hz),
3.26-3.33 (1H, nm), 3.44
(1H, t, J = 9.2 Hz),
3.72-3.80 (1H, m), 3.75
(3H, s), 4.56 (1H, dd, J =
11.0, 8.6 Hz), 6.37(1H, td
J =8.6 Hz), 6.73 (2H, d,
J =11.0 Hz), 6.97-7.03
(2H, m, 7.25(1H s), 8.04
(1H, s), 8.45 (1H, s).
MS (ESI*) mz: 402 (MH).
(o] p?%= - 186 (c 0. 26, Et OH)

2.74
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[ 0627]

[ Tabl e 70]
Ex. No. Str. Chem cal nane P. D.
1-71 (-)-1-[(3S,4R) |TH NWR (400 MHz, DMSO- dg)

MeO

-4-(2,6-difluor
o—4-methoxyphen
yl ) - 2- oxopyrr ol
idin-3-yl]-3-(4
-fl uoro-3-hydro
xyphenyl ) ur ea

5 3.26-3.33 (1H, 1), 3.43
(1H t, J = 9.5 Hz),
3.73-3.81 (1H, ), 3.75

(3H, s), 4.56 (1H, dd, J =
10. 7, 8.3 Hz), 6.36 (1H, d,
J=8.6Hz), 6.58-6.62(1H
n, 6.73 (2H, d, J = 11.0
Hz), 6.90(1H, dd, J=11.0,
9.2 Hz), 7.12 (1H, dd, J =

7.9, 2.4 Hz), 8.05(1H, s),
8.54 (1H, s), 9.65(1H, s).
ME (ESI) mz: 396 (MH).

[o]p?%=-188 (¢ 0. 12, Et OH)

Q

1-72 (-)-1-(4-chloro [ *H NVR (400 MHz, DMSO- dg)
- 3- hydroxypheny | & 3.26-3.33 (1H, m), 3.44
1)-3-[(3S,4R)- | (1H, t, J =9.2 Hz), 3.75
4-(2,6-difluoro | (3H, s), 3.76-3.82(1H, m,
Med —4-methoxypheny | 4.56 (1H, dd, J =10. 7, 8.3
')-2-oxopyrroli |Hz), 6.42 (1H, d, J = 8.6
din-3-ylJurea Hz), 6.66 (1H, dd, J =8. 6,
2.4 Hz), 6.73 (2H, d, J =
11.0 Hz), 7.07 (1H, d, J =
8.6 Hz), 7.21 (1H, d, J =
2.4Hz), 8.07(1H, s), 8.67
(1H, s), 9.95 (1H, s).
ME (ESIT) mz: 412 (MH).
[o]p?%=-189 (¢ 0. 18, Et OH)
1-73 1- (4-cyano-3-hy |[*H NMVR (400 MHz, DMSO- dg)

dr oxyphenyl ) - 3-
[(3S,4R)-4-(2,
6-difluoro—4-me
t hoxyphenyl ) - 2-
oxopyrrolidin-3
-yl Jurea

5 3.26-3.33 (1H, n), 3.44

(1H t, J =9.2 Hz), 3.75
(3H, s), 3.76-3.84(1H m,

4.57 (1H, dd, J=11.0, 8.6
Hz), 6.61 (1H, d, J =7.9
Hz), 6.71-6.76 (3H m,

7.29 (1H, s), 7.35 (1H, d,
J=8.6 Hz), 8.09 (1H, s),
9.08 (1H, s), 10.81 (1H
brs).

MS (ESI") mlz: 403 (MH).
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[ 0628]

[ Tabl e 71]

Ex. No.

Cheni cal name

P.D

1-74

1-{(3S,4R)-4
-[4-(di fluorom
et hoxy) - 2, 6-di
fl uor ophenyl | -
2- oxopyrrolidi
n-3-yl}-3-(4-f
| uor ophenyl ) ur
ea

'H NVR (400 MHz, DVBO- d¢)
& 3.28-3.34 (1H, m),

3.46-3.50 (1H, m), 3.86
(1H, g, J =9.7 Hz), 4.57
(1H, dd, J = 10.9, 7.9
Hz), 6.48 (1H, d, J=8.5
Hz), 6.99-7.08 (4H, m),
7.30-7.33 (2H, m), 7.32
(1H, t, J=73.3Hz), 8.09
(1H, br), 8.70 (1H s).
M5 (ESI*) mz: 416 (MHY).

1-75

EtO

(-)-1-[(3S, 4R
") - 4- (4- et hoxy
-2,6-difluorop
henyl ) - 2- oxopy
rrolidin-3-yl]
-3-(4-fluoroph
enyl ) urea

TH NMR (400 MHz, CDQ »)
§1.29 (3H, t, J=7.0Hz),
3.25-3.34 (1H, m, 3.44
(1H, t, J = 9.2 Hz),
3.75-3.82 (1H, m, 4.02
(2H, q, J=7.0Hz), 4.54
(1H, dd, J = 10.4, 8.3
Hz), 6.68-6.75 (1H m,
6.71(2H, d, J=11. 0 Hz),
7.01(2H, t, J=9.0 Hz),
7.34(2H, dd, J=9.0, 4.9
Hz), 8.03 (1H, s), 8.89
(1H, s)

MS(ESI*) mlz: 394 (IMH).
[o]p?®= -149 (c 0.13,

Et OH)

1-76

1-{(3S,4R)-4
-[ 4- (di met hyl a
m no) - 2, 6-di fl
uor ophenyl ] - 2-
oxopyrrolidin-
3-yl}-3-(4-flu
or ophenyl ) urea

TH NVR( 400 MHz, DVBO- de)
52.87 (6H, s), 3.27 (1H,
t, J=9.8Hz), 3.39 (1H,
8.9 Hz), 3.71 (1H,
10. 0 Hz), 4. 54 (1H,
= 11.0, 8.6 Hz),
L d, J=12. 2 Hz),
, J=9.2Hz),
)4 (2H, M),

7. 31- 7.37 (2H, m), 7.99
(1H, s), 8.71 (1H, s).
MS (ESI %) nmfz: 393(MVH).
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[ 0629]

[ Tabl e 72]
Ex. No. Str. Chem cal nane P. D
1-77 (-)-1-[(3S, 4R | 'H- NWR(400 MHz, DVBO- dg)

")-4-(6-fluoro
benzof uran-5-y
| )-2-oxopyrrol
idin-3-yl]-3-(
4-f | uor ophenyl
)urea

§ 3.21-3.26 (1H, m),
3.51-3.55 (1H, ),
3.80-3.87 (1H, n), 4.65
(1H, dd, J = 11.3,
Hz), 6.77 (1H, d, J
Hz), 6.94 (1H, d, J
Hz), 7.00 (2H, t, J
Hz), 7.34 (2H, dd,
9.0, 4.9 Hz), 7.54 (1H,
d, J=11. 0 Hz), 7 80 (1H,
d, J=7.3Hz), 7.97 (1H,
s), 7.99 (1H, d, J = 2.
Hz), 8.87 (1H, s).

MS (ESI*) mlz: 372 (MH).
[a]p?>= -201 (c 0.10,
Et OH)

1-78 (-)-1-(4-fluor |'H NVR(400 MHz, DVBO- de)
ophenyl )-3-[(3 |3 3.17-3.24 (1H, m),
S,4R)-4-(6-m |3.42-3.52 (2H, m, 3.80
et hoxypyridin- | (3H, s), 4.47-4.52 (1H
3-yl)-2-oxopyr |m, 6.60 (1H, brs), 6.79
rolidin-3-ylJu|(1H d, J=8.6 Hz), 7.02
rea (2H, dd, J=9.2, 8.6 Hz),
7.35(2H, dd, J=9.2, 4.9
Hz), 7.80 (1H, dd, J =
8.6, 2.4 Hz), 7.95 (1H
s), 8.10 (1H, d, J =2.4
Hz), 8.75 (1H, brs).
MS (ESI ™) mlz: 345 (MH).
[a]p?®= -103 (¢ 0.12,
Et OH)
1-79 (-)-N-(3,5-dif ['H NVMR (400 MHz,

| uor o- 4- { (3R,
4S)-4-[3-(4-f
| uor ophenyl ) ur
ei do] - 5- oxopyr
rolidin-3-yl}p
henyl )acetam d
e

DVBO-dg) & 2.03 (3H, s),
3.28-3.35 (1H, m,
3.42-3.48 (1H, m, 3.81
(1H, q, J=9.8 Hz), 4.56
(1H, dd, J = 10.7, 8.3
Hz), 6.46 (1H, d, J=8.6
Hz), 6.97-7.04 (2H, m),
7.25-7.34 (4H, m, 8.06
(1H, s), 8.67 (1H, s),
10.26 (1H, s).

MBS (ESI*) mf z: 407 (MH).
[a]p?*=-31(c0.12, Et OH)
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[ 0630]

[ Tabl e 73]
Ex. No. Chem cal name |P.D.
1- 80 1-[(3S,4R)-4 |'H NVR(400 Mz, DVBO- d¢)
-(4,6-difluoro |53.18 (24, t, J=8.6Hz),
-2, 3-di hydrobe | 3.28 (1H, t, J =9.5 Hz)
nzofuran-5-yl) [3.42 (1H t, J =9.2 Hz)
-2-oxopyrrolid |3.79(1H q, J =9.8 Hz),
in-3-yl]-3-(4- |4.55 (1H, dd, J = 10. 4,
fl uorophenyl)u | 8.6 Hz), 4.62 (2H, t, J
rea = 8.6 Hz), 6.48 (1H, d,
J=8.6Hz), 6.62 (1H, d,
J=11.0 Hz), 6.99-7.05
(2H, m, 7.31-7.37 (2H,
m, 803 (1H, s), 8.68
(1H, s).
MS(ESI®) mz: 392 (IMH).
1-81 1-[(3S,4R)-4 |'H NVR(400 MHz, DVSO- dg)
-(6-fluoro-1-h | 81.74-1.81 (1H, m),
ydroxy-2,3-dih |2.28-2.36 (1H m,
ydro-1Hinden- | 2.62-2.69 (1H, m,
5-yl)-2-oxopyr |2.79-2.86 (1H, m, 3.18
rolidin-3-yl]- |(1H t, J=9.5Hz), 3.46
3-(4-fluorophe |(1H, t, J=8.9Hz), 3.74
nyl ) urea (1H, q, J=10.0Hz), 4.57
(1H, dd, J = 11.3, 8.9
Hz), 4.98 (1H, q, J =6.3
Hz), 5.28 (1H, t, J=5.2
Hz), 6.66 (1H, d, J =8.6
Hz), 6.99-7.05 (3H, M,
7.33-7.38 (3H, m, 7.95
(1H, s), 8.79 (1H, s).
MS (ESI™) mlz: 388 (\VH').
1-82 1-[(3S,4R)-4 |'H NVR(400 Mz, DVBO- d¢)
-(6-fluoro-2,3|51.96-2.04(2H, m, 2. 80
-di hydro-1Hin |(4H, q, J=8.2 Hz), 3.18
den-5-yl)-2-ox |(1H, t, J=9.8 Hz), 3.45
opyrrolidin-3- |(1H, d, J=8.9Hz), 3.72
yl]-3-(4-fluor | (1H, q, J=9.8Hz), 4.56
ophenyl ) ur ea (1H, dd, J = 11.3, 8.9
Hz), 6.54 (1H, d, J=7.9
Hz), 6.99-7.05 (3H, M,
7.32-7.37 (3H, m, 7.94
(1H, s), 8.69 (1H, s).
MS(ESI™) mlz: 372 (MH).
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[ 0631]

[ Tabl e 74]
Ex. No. Str. Chem cal name P. D.
1-83 (-)-1-[(3S,4R) |'H- NWMR (400 MHz, DVMSO- dg)
-4-(6-fluoro-2, 6 2.19 (3H, s), 3.11 (2H,
3-di hydrobenzof |t, J =8.6 Hz), 3.15 (1H
uran-5-yl)-2-ox [t, J =9.5 Hz), 3.42 (1H
opyrrolidin-3-y |t, J =8.9 Hz), 3.61-3.68
[1-3-(p-tolyl)u | (1H m, 4.50-4.56(3H, m
rea 6.46 (1H, brs), 6.62 (1H
d, J=11.0 Hz), 6.99 (2H
d, J =8.6 Hz), 7.22 (2H,
d, J=8.6 H), 7.37 (1H
d J=7.3 Hz), 7.92 (1H
s), 8.52 (1H, brs).

ME (ESIT) mz: 370 (MH).
(o] p?8= - 158 (¢ 0. 20, Et OH)

1-84

(-)-1-(4-cyanop
henyl )-3-[(3S’,
4R) - 4-(6-fl uor
0- 2, 3-di hydr obe
nzof uran-5-yl)-
2-oxopyrrolidin
-3-yl]urea

TH NVMR (400 MHz, DVBO- dg)
5 3.04-3.21 (3H, m), 3.43
(1H t, J = 8.9 Hz),
3.66-3.73 (1H, m),
4.51-4.56 (3H, m, 6.63
(1H d, J =11.6 Hz), 7.29
(1H, brs), 7.36 (1H d, J
7.9 Hz), 7.55 (2H, d, J
8.6 Hz), 7.62 (2H, d, J
8.6 Hz), 7.94 (1H s),
9.70 (1H, brs).
ME (ESI) mz: 381 (MH).
[o]p?’=-138 (¢ 0. 12, Et OH)

1-85

(-)-1-(benzo[ b]
t hi ophen-2-yl) -
3-[(3S,4R)-4-(
6-fluoro-2, 3-d

hydr obenzof ur an
-5-yl)-2-oxopyr
rolidin-3-yl]ur
ea

TH NVR (400 Mz, DNVBO- do)

6 3.12 (2H, t, J=8.6 Hz),
3.18 (1H, t, J = 9.8 Hz),
3.44 (1H, t, J = 9.8 Hz),
3.69-3.76 (1H, m,

4.52-4.56 (3H, m,

6.62-6.64 (2H, m, 7.01
(1H, brs), 7.07 (1H, dd, J
= 7.9, 7.4 Hz), 7.20 (1H,
dd, J=7.9, 7.4 H), 7.39
(1H, d, J =7.9 Hz), 7.50
(1H, d, J =7.9 Hz), 7.68
(1H, d, J =7.9 Hz), 7.95

(1H, s), 10.21 (1H, brs).
ME (ESIT) mz: 412 (MH).
[o]p?%=-128 (¢ 0. 14, Et OH)
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[ 0632]

[ Tabl e 75]
Ex. No. Str. Chem cal nane P.D
1- 86 Hoono O | (+)-1-[(3R,4S ['H NMVR (400 Mz,
J::TQE’IﬁM{*)-4-(2,6-dif| DVSO-dg) & 2.18 (3H, s),
H3C 3

MeO

uoro—4-methoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(p-tolyl)u
rea

3.29-3.49 (2H, n,
3.71-3.78 (1H, m), 3.75
(3H, s), 4.56 (1H, dd, J
= 11.0, 8.6 Hz), 6.41
(1H, brd, J = 8.6 Hz),
6.73(2H, d, J=11. 0 Hz),
6.98 (2H, d, J = 8.6 Hz),
7.20 (2H, d, J =8.6 Hz),
8.04 (1H, s), 8.51 (1H
s).

MS(ESIY) mz: 376 (IMH).
[o] 522+108 (¢ 0. 13, Et OH)

1-87 H 0 O
N N

(+)-1-[ (3R, 4S
)-4-(2,6-difl
uoro—4-methoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
] - 3- phenyl ur ea

TH-NMR (400 MHz,
DVMBO-dg) & 3.30 (1H, t,
J=9.8Hz), 3.45(1H, t,
J=9.8Hz), 3.75(3H, s),
3.76-3.82 (m 1H), 4.57
(1H, dd, J = 11.0, 8.6
Hz), 6.46 (1H, d, J =8.6
Hz), 6. 74(2H, d, J=11.0
Hz), 6.86 (1H, t, J=7.3
Hz), 7.18 (2H, dd, J =
8.6, 7.3 Hz), 7.32 (2H,
d, J=8.6 Hz), 8.06 (1H,
s), 8.62 (1H, s).
MS(ESIY) mz: 362 (IVH).
[¢]p?* = +153 (c 0. 10,
Et OH)

[ 0633]
<Exanpl e 2-1>
[ 0634]

[ Chemi cal Formula 123]
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Isomer B
(-)-trans

Isomer A

MeO (+)-trans

[ 0635]
(+)-trans-1-(4-Fl uorophenyl)-3-[4-(4-nmethoxyphenyl) -5, 5-di net
hyl - 2- oxopyrrolidin-3-yl]urea
(-)-trans-1-(4-Fl uorophenyl)-3-[4-(4-net hoxyphenyl) -5, 5-di net
hyl - 2- oxopyrrolidin-3-yl]urea

The sanme nethod as in Exanple 1-1 was perfornmed using
(%)-trans-4-(4-nmet hoxyphenyl) -5, 5-di net hyl - 2- oxopyrrolidi ne-3
-carboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain
(£)-trans-1-(4-fluorophenyl)-3-[4-(4-nmet hoxyphenyl) -5, 5-di met
hyl - 2- oxopyrrolidin-3-yl]urea.

The obt ai ned
(+)-trans-1-(4-fluorophenyl)-3-[4-(4-nmethoxyphenyl)-5,5-di net
hyl - 2- oxopyrrolidin-3-yl]ureawassubjectedtooptical resolution
by high performance |iquid chromatography (nmethyl tert-butyl
ether : ethanol =4 : 1, flowrate: 15.0 nL) using a colum for
separ ati on of enanti oners ( Dai cel Corporation, CH RALPAKID). An
isomer A(+) with aretentiontinme of 6.94 m nutes and an i soner
B(-) with aretentiontime of 16.14 mnutes that were the title

conpounds were each obtained as a white solid.
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| somer A(+):

'H-NMR (400 MHz, DMBO-dg) & 0.78 (3H, s), 1.22 (3H, s), 3.26 (1H
d, J =12.1 Hz), 3.72 (3H, s), 4.88 (1H, dd, J = 12.1, 9.1 Hz),
6.31 (1H, d, J = 9.1 Hz), 6.89 (2H, d, J = 8.5 Hz), 7.02 (2H, t,
J=9.1H), 7.25 (2H, d, J =8.5 Hz), 7.34 (2H, dd, J = 9.1, 4.8
Hz), 8.01 (1H, s), 8.48 (1H, s).

M5 (ESIY) mfz: 372 (VHY).

[o] o?° = +133 (c 0.21, CHd 3)

| somer B(-):

'H-NMR (400 MHz, DMBO-dg) & 0.78 (3H, s), 1.22 (3H, s), 3.26 (1H
d, J =12.1 Hz), 3.72 (3H, s), 4.88 (1H, dd, J = 12.1, 9.1 Hz),
6.31 (1H, d, J = 9.1Hz), 6.89 (2H, d, J = 8.5 Hz), 7.02 (2H, t,
J=9.1H), 7.25 (2H, d, J =8.5 Hz), 7.34 (2H, dd, J = 9.1, 4.8
Hz), 8.01 (1H, s), 8.48 (1H, s).

MS (ESI") mz: 372 (VHY).

[o] o° = -147 (c 0.21, CHO »)

[ 0636]

<Exanpl e 3-1>

[ 0637]

[ Chem cal Fornmula 124]

MeO Isomer A MeO Isomer B
(+)-trans (-)-trans

[ 0638]
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(+)-trans-1-(4-Fl uorophenyl)-3-[4-(4- met hoxyphenyl ) - 2- oxo-1-a
zaspi ro[ 4. 4] nonan- 3-yl Jurea
(-)-trans-1-(4-Fl uorophenyl)-3-[4-(4-nmethoxyphenyl)-2-o0x0-1-a
zaspi ro[ 4. 4] nonan- 3-yl Jurea

The sane nethod as in Exanple 1-1 was perfornmed using
(+)-trans-4-(4-nmet hoxyphenyl)-2-o0xo-1-azaspiro[ 4. 4] nonane- 3-c¢
arboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain
(+)-trans-1-(4-fluorophenyl)-3-[4-(4-nmethoxyphenyl)-2-o0xo0-1-a
zaspi ro[ 4. 4] nonan- 3-yl Jurea. The obtained
(£)-trans-1-(4-fluorophenyl)-3-[4-(4-methoxyphenyl)-2-o0xo0-1-a
zaspi ro[ 4. 4] nonan- 3-yl Jurea was subjected to optical resol ution
by high performance |iquid chromatography (nmethyl tert-butyl
ether : ethanol =4 : 1, flowrate: 20.0 nL) using a colum for
separati on of enantionmers (CH RALPAK I D). An isoner A(+) with
aretentiontinmeof 9.02m nutes andanisoner B(-) witharetention
time of 14.27 mnutes that were the title conpounds were each
obtai ned as a white solid.
| somer A(+):
'H NVR (400 MHz, DVSO-d6) & 1.05-1.81 (8H, m), 3.45 (1H, d, J =12.1
Hz), 3.71 (3H, s), 4.82 (1H, dd, J = 12.1, 9.1 Hz), 6.31 (1H d,
J=09.1H), 6.88 (2H, d, J =9.1 Hz), 7.02 (2H, t, J = 9.1 Hz),
7.25 (2H, d, J =9.1 Hz), 7.34 (2H, dd, J =9.1, 4.8 Hz), 8.28 (1H,

s), 8.47 (1H, s).
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MBS (ESI*) miz: 398 (M.

HRVS (ESI *) f or CoothsFNsO; (MHY) @ cal cd, 398. 18799; found, 398. 18738.
[o] % = +124 (c 0.31, CHO ,).

| somer B(-):

'H NWVR (400 MHz, DMBO-dg) & 1.05-1.81 (8H, m), 3.45 (1H, d, J =12.1
Hz), 3.71 (3H, s), 4.82 (1H, dd, J = 12.1, 9.1 Hz), 6.31 (1H d,
J=09.1H), 6.88 (2H, d, J =9.1 Hz), 7.02 (2H, t, J = 9.1 Hz),
7.25 (2H, d, 3 =9.1Hz), 7.34 (2H, dd, J =9.1, 4.8 Hz), 8.28 (1H
s), 8.47 (1H, s).

M6 (ESI*) miz: 398 (MH).

HRVS (ESI *) f or CoothsFNsO; (MHY) @ cal cd, 398. 18799; found, 398. 18880.
[o] % = -125 (¢ 0.31, CHO ,).

[ 0639]

<Exanpl e 4-1>

[ 0640]

[ Chem cal Fornula 125]

MeO Isomer A MeO Isomer B
(+)-trans (-)-trans

[ 0641]

(+)-trans-1-(4-Fl uorophenyl)-3-[4-(4- met hoxyphenyl ) - 2- oxo-1-a
zaspi ro[ 4. 5] decan- 3-yl Jurea

(-)-trans-1-(4-Fl uorophenyl)-3-[4-(4-nmethoxyphenyl)-2-o0x0-1-a
zaspi ro[ 4. 5] decan- 3-yl Jurea
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The sane nethod as in Exanple 1-1 was perfornmed using
(+)-trans-4-(4-nmet hoxyphenyl)-2-o0xo-1-azaspiro[ 4. 5] decane-3-c
arboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain
(+)-trans-1-(4-fluorophenyl)-3-[4-(4-nmethoxyphenyl)-2-o0xo0-1-a
zaspiro[ 4. 5] decan-3-yl]Jurea. The obtained
(+)-trans-1-(4-fluorophenyl)-3-[4-(4-nmethoxyphenyl)-2-o0xo0-1-a
zaspi ro[ 4. 5] decan- 3-yl Jurea was subjected to opti cal resol ution
by high performance |iquid chromatography (nmethyl tert-butyl
ether : ethanol =85 : 15, flowrate: 15.0 nlL) using a columm for
separati on of enantionmers (CH RALPAK I D). An isonmer A(+) with
aretentiontineof 12. 16 m nutesandani somer B(-) witharetention
time of 17.07 mnutes that were the title conmpounds were each
obtai ned as a white solid.
| somer A(+):

'H NVR (400 MHz, DMSO-dg) & 0.55-0.67 (1H, m, 0.76-0.92 (1H, m,
1.29-1.71 (8H m, 3.14 (1H d, J = 12.2 Hz), 3.72 (3H, s), 4.89
(1H, dd, J = 12.2, 8.6 HzH), 6.31 (1H, d, J = 8.6 Hz), 6.88 (2H,
d, J=8.6Hz), 7.02 (2H, t, J =8.8 Hz), 7.25 (2H, d, J = 8.5 Hz),
7.34 (2H, dd, J = 9.1, 4.8 Hz), 8.01 (1H, s), 8.48 (1H s).

MS (ESI™) mz: 412 (M.

HRVS (ESI ¥) for GsHyFNsO; (MHY) @ cal cd, 412. 20364; found, 412. 20364.
[a] *° = +133 (c 0.32, CHO 3).

| somer B(-):
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'H NVR (400 MHz, DMSO-dg) & 0.55-0.67 (1H, m, 0.76-0.92 (1H, m,
1.29-1.71 (8H, m), 3.14 (1H, d, J = 12.2 Hz), 3.72 (3H, s), 4.89
(1H, dd, J = 12.2, 8.6 Hz), 6.31 (1H, d, J = 8.6 Hz), 6.88 (2H,
d, J=8.6 Hz), 7.02 (2H, t, J =8.8 Hz), 7.25 (2H, d, J = 8.5 Hz),
7.34 (2H, dd, J = 9.1, 4.8 Hz), 8.01 (1H, s), 8.48 (1H, s).

MS (ESI") mz: 412 (VHY).

HRVS (ESI *) for CusH7FNeQ; (MHY) @ cal cd, 412.20364; found, 412. 20416.
[o] ?° = -137 (c 0.31, CHd 3).

[ 0642]

<Exanpl e 5-1>

[ 0643]

[ Chemi cal Fornula 126]

[ 0644]
(-)-1-(4-Fluorophenyl)-3-[(3S’, 4R’) - 4- (4- et hyl sul fi nyl phenyl
) - 2-oxopyrrolidin-3-yl]urea

Met a- chl or oper oxybenzoi ¢ aci d (mCPBA) (70 ng) was added to
a solution of
1- (4-fl uorophenyl)-3-[(3S’, 4R) - 4- (4- et hyl t hi ophenyl ) - 2- oxop
yrrolidin-3-yl]urea (100 ng) i ndichloromethane (5 nL) to produce
a reaction solution. The reaction solution was stirred at room

tenperature for 1 hour. A saturated sodium hydrogen carbonate
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sol ution was added to the reaction solution, and the m xture was
extracted with a di chl oronet hane-net hanol m xed sol ution. The
extract was washed with water and a bri ne successively, and dri ed
over anhydrous sodium sulfate. The solvent was renoved under
reduced pressure, and the resi due was then purified by silica gel
col um chr omat ogr aphy (et hyl acetate: nethanol =5: 1), toobtain
the title conpound as a white solid (85 ng).

'H NVR (400 MHz, DMBO-dg) & 2.71 (3H, s), 3.23 (1H, t, J = 9.4 Hz),
3.50-3.68 (2H, n), 4.55 (1H, dd, J = 11.5, 8.5 Hz), 6.47 (1H, d,
J =8.5Hz), 7.00-7.05 (2H, nm), 7.32-7.37 (2H, n), 7.58-7.64 (4H,
m, 7.97 (1H, s), 8.59 (1H s).

MS (ESI™) mlz: 376 (MH).

[ o] o?°= -168 (c 0.14, EtOH).

[ 0645]

<Exanpl e 6-1>

[ 0646]

[ Chem cal Formula 127]

Me\s

/7\

[ 0647]
(-)-1-(4-Fluorophenyl)-3-[(3S’, 4R) - 4- (4- et hyl sul f onyl phenyl
) - 2-oxopyrrolidin-3-yl]urea

Met a- chl or oper oxybenzoi ¢ acid (nCPBA) (140 ng) was added
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to a solution of

1- (4-fl uorophenyl)-3-[(3S, 4R) - 4- (4- et hyl t hi ophenyl ) - 2- oxop

yrrolidin-3-yl]Jurea (84 ng) in dichloronethane (5 nL) to produce
a reaction solution. The reaction solution was stirred at room
tenperature for 1 hour. A saturated sodium hydrogen carbonate
sol uti on was added to the reaction solution, and the m xture was
extracted with a di chl oronet hane-net hanol m xed sol ution. The
extract was washed with wat er and a brine successively, and dri ed
over anhydrous sodium sulfate. The solvent was renoved under

reduced pressure, and the resi due was then purified by silica gel

col um chr omat ogr aphy (et hyl acetate: nethanol =5: 1), toobtain
the title conpound as a white solid (67 ng).

'H NVR (400 MHz, DVSO- dg) 6 3.19 (3H, s), 3.25 (1H, t, J =9.7 Hz),
3.55 (1H, t, J =8.5 Hz), 3.64-3.72 (1H, n), 4.57 (1H, dd, J = 10.9,
8.5 Hz), 6.49 (1H, d, J = 8.5 Hz), 7.00-7.05 (2H, n), 7.32-7.36
(2H, m, 7.68 (2H, d, J =8.5 Hz), 7.87 (2H, d, J =8.5 Hz), 8.00
(1H, s), 8.61 (1H, s).

MS (ESI™) mlz: 392 (MH).

[o] o?°= -189 (c 0.14, EtOH).

[ 0648]

<Exanple 7-1>

[ 0649]

[ Chem cal Fornula 128]

324



10

15

20

MeO

[ 0650]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
idin-3-yl]-3-[4-(trifluoronmethoxy)phenyl]urea

4-(Trifluoromet hoxy)phenyl isocyanate (36 pL) was added to
a solution of
(-)-(3S*,4R*)-3-am no-4- (2, 6-di fl uoro-4-nmet hoxyphenyl ) pyrroli
din-2-one (58 ny) intetrahydrofuran (2.4 m.) to produce areaction
solution. The reaction solutionwas stirred at roomtenperature
for 30 m nutes. The reaction solution was concentrated, and the
resi due was then purified by silica gel colum chromatography
(hexane : ethyl acetate = 9 : 1 followed by ethyl acetate), to
obtain the title conmpound as a white solid (94 np).
'H NVR (400 MHz, DMBO-dg) 6 3.27-3.31 (1H, m), 3.44 (1H, t, J = 9.2
Hz), 3.74 (3H, s), 3.76-3.84 (1H n), 4.57 (1H, dd, J = 10.4, 8.6
Hz), 6.56 (1H, d, J = 8.6 Hz), 6.74 (2H, d, J = 10.4 Hz), 7.18 (2H,
d, J =8.6 H), 7.14 (2H, d, J = 8.6 Hz), 8.06 (1H s), 8.89 (1H,
S).
M (ESI*) miz: 446 (M.
[o] ?’= -150 (c 0.10, EtOH).
[ 0651]

The sane nethod as in Exanple 7-1 was perforned using a

correspondi ng i socyanate to obtain the foll owi ng Exanples 7-2 to
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The structures and spectral datathereof are shownin Tabl es

76 to 80.
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[ 0652]

[ Tabl e 76]
Ex. No Chem cal nanme |P.D
7-2 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
)-4-(2,6-difl |53.30 (1H, t, J=9.8Hz),
uoro-4-nethoxy | 3.45(1H, t, J=9. 8 Hz),
phenyl )-2-oxop | 3.75 (3H, s), 3.76-3.82
yrrolidin-3-yl |{(m 1H), 4.57 (1H, dd, J
MeG ]-3-phenylurea|= 11.0, 8.6 Hz), 6.46
(1H, d, J=8.6 Hz), 6.74
(2H, d, J=11.0Hz), 6. 86
(1H, t, J=7.3 Hz), 7.18
(2H, dd, J=8.6, 7. 3Hz),
7.32(2H, d, J =8.6 Hz)
8.06 (1H, s), 8.62 (1H
S).
MS(ESI™) mz: 362 (M).
[o]p?’ = -162 (c 0. 10,
Et OH)
7-3 (-)-1-[4-(tert | "H NVR(400NMHz, DVBO- de)
w?[:j’ -butyl )phenyl] |51.21 (9H, s), 3.27-3. 48
Me 1 -3-[(3S,4R)- |[(2H m, 3.71-3.80 (1H,
4-(2,6-difluor |m, 3.74 (3H, s), 4.56
MeO o- 4- net hoxyphe | (1H, dd, J = 11.0, 8.0
nyl)-2-oxopyrr |Hz), 6.39(1H, d, J=8.0
olidin-3-yl]ur [Hz), 6.73(2H, d, J=11.0
ea Hz), 7.17-7.23 (4H, m,
8.04 (1H, s), 8.51 (1H,
s).
MS(ESI*) mlz: 418 (VH).
[a]p?’ = -117 (c 0.11,
Et OH)
7-4 (-)-4-{(3S, 4R | '"H- NVR( 400 MHz, DVSO- d¢)

*

)-3-[4-(2,6-d
i fluoro-4-nmeth
oxyphenyl)-2-o0
xopyrrolidin-3
-yl ] urei do} ben
zoi c aci d et hyl
ester

51.28 (3H, t, J=6.8Hz),
3.28-3.39 (1H, m), 3.45
(1H, t, J=9.2 Hz), 3.75
(3H, s), 3.78-3.86 (1H
m, 4.23 (2H, g, J = 6.8
Hz), 4.57 (1H, dd, J =
10. 4, 8.6 Hz), 6.66 (1H
8.6 Hz), 6.74 (2H,
10. 4 Hz), 7. 46 (2H,
.6 Hz), 7.79 (2H,
.6 Hz), 8.08 (1H,

nw o ooo
[ SR G Y

M &= -
N
N

1" i z: 434 (NHY).
="_161 (c 0. 10,

m 1
ooy

=

w

=

I

%

N—r

~
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[ 0653]

[ Tabl e 77]

Ex. No Chem cal nane |P.D.

7-5 (-)-1-[(1,21 -b | "H NVR(400 MHz, DVBO- de)
i phenyl)-4-yl] | 83.29-3.34 (1H, m), 3.46
-3-[(3S,4R)- |(1H t, J=8.6Hz), 3.75
4-(2,6-difluor | (3H, s), 3.81 (1H, q, J
0- 4- met hoxyphe | = 8.6 Hz), 4.59 (1H, dd,
nyl)-2-oxopyrr |J = 8.6, 8.6 Hz), 6.51
olidin-3-yl]ur [(1H d, J=8.6 Hz), 6.74
ea (2H, d, J=10.4Hz), 7.28

(1H, t, J = 7.3 Hz),
7.38-7.43 (4H, m), 7.50
(2H, d, J=9.2Hz), 7.58
(2H, d, J=8.0Hz), 8.07
(1H, s), 8.75 (1H, s).
MS(ESI™) mlz: 438 (MH).
[o¢]p?’ = -168 (c 0. 10,
Et OH)

7-6 (-)-1-(4-acety | "H- NVR(400 MHz, DVBO- de)
| phenyl )-3-[(3]52.45 (3H, s), 3.26-3. 31
S,4R)-4-(2,6 |[(1H m, 3.44 (1H, t, J
-difluoro-4-nme |[=9.2 Hz), 3.74 (3H, s),

MeO t hoxyphenyl )-2|3.81(1H, q, J=9.2 Hz),
-oxopyrrolidin|4.57(1H, dd, J=9.2, 8.6
-3-yl]Jurea Hz), 6.65(1H, d, J=8.6

Hz), 6. 73(2H, d, J=10.4
Hz), 7.45(2H, d, J=8.6
Hz), 7.80(2H, d, J =8.6
Hz), 8.07 (1H, s), 9.11
(1H, s).

MS(ESI™) mlz: 404 (M.
[o]p?’ = -153 (¢ 0. 10,
Et OH)

7-7 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
)-4-(2,6-difl |53.30 (1H, t, J=9.2Hz),
uor o-4-nethoxy | 3.44 (1H, t, J =9.2 Hz),
phenyl )-2-oxop | 3.75 (3H, s), 3.79 (1H,
yrrolidin-3-yl |q, J=9.2Hz), 4.57 (1H,
]-3-(4-phenoxy |t, J=8.6 Hz), 6.47 (1H,
phenyl ) ur ea d, J=8.6Hz), 6.74 (2H,

d, J = 11.0 Hz),
6.88-6.91 (4H, m, 7.05
(1H, t, J = 7.3 Hz),
730-7.35 (4H, m, 8.05
(1H, s), 8.67 (1H, s).
MS (ESI™) nfz: 454
(MH). [alp?’ = -163 (c
0.10, EtOH)
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[ 0654]

[ Tabl e 78]
Ex. No Chem cal nane P. D
7-8 (-)-1-[(3S, 4R | 'H- NMR (400 MHz, DVSO- dg)
)-4-(2,6-difl | & 3.28-3.33 (1H, m),
uor o- 4- net hoxy | 3.40-3.49 (1H, m, 3.75
phenyl )-2-oxop |(3H, s), 3.81 (1H, q, J
yrrolidin-3-yl |=9.5 Hz), 4.56 (1H, dd,
MeO ]-3-(3-fluorop |J = 11.0, 8.0 Hz), 6.57
henyl ) ur ea (1H, d, J = 8.0 Hz),
6.64-6.70 (1H, m), 6.74
(2H, d, J=10.4Hz), 7.00
(1H, d, J = 8.6 Hz),
7.17-7.23 (1H, m,
7.32-7.37 (1H, m, 8.07
(1H, s), 8.90 (1H, s)
M5 (ESI™) mlz: 380 (VH).
(o]’ = -152 (c 0. 10,
Et OH)
7-9 (-)-1-[(3S, 4R | 'H- NMR (400 MHz, DVSO- dg)

MeO

)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(3,4-diflu
or ophenyl ) urea

& 3.27-3.36 (1H, m),
3.40-3.48 (1H, m, 3.75
(3H, s), 3.81 (1H gq, J
9.2 Hz), 4.56 (1H, dd,
=9.2, 8.6Hz), 6.60(1H,
=8.6 Hz), 6.74 (2H,
=11.0Hz), 6.97-7.03
7.20-7.27 (1H,
7.49-7.56 (1H, m,
8.06 (1H s), 8.91 (1H
S).

M5 (ESI*) mfz: 398 (MH).
(o] = -138 (c 0. 10,

Et OH)
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[ 0655]

[ Tabl e 79]
Ex. No Str. Chem cal nane P. D.
7-10 (-)-1-[(3S, 4R | *H NVR (400 MHz, DVBO- dg)

)-4-(2,6-difl
uor o- 4- net hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
]-3-(4-ethyl ph
enyl ) urea

©1.11 (3H, t, J=7.4Hz),

2.49 (2H, q, J =7.4 H),
3.30 (1H, t, J =9.2 Hz),
3.44 (1H, t, J =9.2 Hz),
3.75(3H, s), 3.77(1H, q,
J=9.2Hz), 4.56 (1H, dd,
J =10.4, 8.6 Hz), 6.42
(1H, d, J =8.6 Hz), 6.73
(2H, d, J =10.4Hz), 7.01
(2H, d, J =8.6 Hz), 7.22
(2H, d, J =8.6 Hz), 8.05
(1H, s), 8.53 (1H, s).
MS (ESI*) mlz: 390 (MH).

[a]p?’=-134(c0. 10, Et OH)

7-11 (-)-1-[(3S, 4R | "H NVR (400 MHz, DVSO- dg)
")-4-(2,6-difl |52.20 (3H, s), 3.27-3.33
uor o-4-nethoxy | (1H, m, 3.44 (1H, t, J =
phenyl )-2-oxop [9.5 Hz), 3.75 (3H, s),
yrrolidin-3-yl |3.76-3.82 (1H, n), 4.56

Med ]-3-(mtolyl)u [ (1H, dd, J=10.7, 8.3 Hz)

rea 6.43 (1H, d, J =7.9 Hz),

6.69 (1H, d, J =6.7 Hz),

6.73(2H, d, J =11.0 Hz),
7.02-7.10 (2H, m, 7.18

(1H, s), 8.05 (1H, s),

8.53 (1H, s).

MS (ESI*) mlz: 376 (MH).

[a]p?°=-135(c0. 22, Et OH)

7-12 (-)-1-(3-cyano | *H NVR (400 MHz, DVSO- dg)

MeO

phenyl)-3-[(3S
" 4R)-4-(2, 6-

difluoro—4-met
hoxyphenyl ) - 2-
oxopyrrolidin-
3-yl]urea

5 3.25-3.35 (1H, m),
3.40-3.50 (1H, m), 3.75
(3H, s), 3.78-3.87 (1H,
m, 4.57 (1H, dd, J =10. 7,

8.3 Hz), 6.74 (2H, d, J =
11.0 Hz), 7.30-7.33 (1H,
m, 7.40 (1H, t, J =7.9
Hz), 7.52-7.57 (1H ),
7.85 (1H, s), 8.07 (1H,
s), 9.08 (1H, s).

MS (ESI*) miz: 387 (MH).

[a]p?®=-86(c0.13, Et OH)
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[ 0656]

[ Tabl e 80]
Ex. No Str. Chem cal nane P.D
7-13 (-)-1-[(3S, 4R | 'H NVR (400 MHz, DVSO- d¢)

")-4-(2,6-difl
uor o- 4- nmet hoxy
phenyl ) - 2- oxop
yrrolidin-3-yl
] - 3- (3- et hoxy
phenyl ) ur ea

53.27-3.33(1H, m, 3.44
(1H, t, J =9.5Hz), 3.67
(3H, s), 3.75 (3H, s),
3.80 (1H, t, J =9.8 Hz),
4.56 (1H, dd, J=11.0, 8.6
Hz), 6.43-6.47 (2H, m,
6.74 (2H, d, J=11.0 Hz),
6.80-6.83 (1H, ),

7.04-7.10 (2H, m, 8.05
(1H, s), 8.63 (1H, s).
MS (ESI™) mlz: 392 (MH).
[o]p?%=-173(c0. 14, Et OH)

7-14

(-)-1-[(3S, 4R
")-4-(3-fluoro
- 5- met hoxypyri
di n-2-yl) - 2- ox
opyrrolidin-3-
yl]-3-(p-tolyl
)urea

TH- NVR (400 MHz, DNVBO- dg)
52.18 (3H, s), 3.38 (1lH,
t, J=9.5Hz), 3.47 (1H,
t, J=9.2 Hz), 3.83(3H
s), 3.90-4.01 (1H m,
4.50(1H, dd, J=10.1, 8.3
Hz), 6.51 (1H, d, J =7.3
Hz), 6.98(2H, J=8.3Hz),
7.20 (2H, d, J =8.3 Hz),
7.38(1H, dd, J=12.2, 2.4
Hz), 7.93 (1H, s), 8.20
(1H, d, J =2.4 Hz), 8.53
(1H, s).

MS (ESI*) mz: 359 (MH).
[o]p?%=-177 (¢ 0. 10, Et OH)

[ 0657]
<Exanpl e 8-1>

[ 0658]

[ Chemi cal Formula 129]
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[ 0659]
(-)-1-(5-Chl orot hi ophen-2-yl)-3-[(3S, 4R)-4-(2, 6-di fl uoro-4-
met hoxyphenyl ) - 2- oxopyrrolidin-3-yl]urea

Triethylam ne (51 puL) and di phenyl phosphoryl azi de (83 pL)
wer e added to a sol uti on of 5-chl orot hi ophene-2-carboxylic acid
(60 ng) intoluene (3.7 nL) to produce a reaction solution. The
reaction solution was stirred at roomtenperature for 3 hours.
The reaction tenperature was heated up to 100°C, and the reaction
solution was then stirred for 1 hour.
(-)-(3S', 4R) - 3- ani no- 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) pyrrol i di
n-2-one (71 ng) was added and the reaction solution was stirred
at 100°Cfor 1 hour. The reaction solution was concentrated, and
t he resi due was then purifiedby silicagel colum chromat ography
(hexane : ethyl acetate = 4 : 1 followed by ethyl acetate), to
obtain the title conmpound as a white solid (45 np).
'H NVR (400 MHz, DMBO-dg) 6 3.27-3.31 (1H, m), 3.44 (1H, t, J = 9.2
Hz), 3.75 (3H, s), 3.80-3.88 (1H, m, 4.52 (1H, dd, J = 11.0, 9.2
Hz), 6.20 (1H d, J = 4.3 Hz), 6.71-6.81 (4H, m), 8.06 (1H s),
9.94 (1H, s).
MB (ESI*) miz: 402 (MH).

[o] ?’= -135 (c 0.11, EtOH)
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[ 0660]
The sanme nethod as in Exanple 8-1 was perforned using a
correspondi ng carboxylic acid substance and am ne to obtain the

foll owi ng Exanples 8-2to 8-3. The structures and spectral data

t hereof are shown in Table 81.

[ 0661]
[ Tabl e 81]
Ex. No Str. Chem cal name |P.D
8-2 H o8 2 [(-)-1-(5-chlor | "H NVR (400 Mz, DVSO-de)
CF«&jf T wa| Ot hi ophen-2-yl |5 3.30-3.37 (1H m), 3.46
N )-3-[(3S,4R) |[(1H t, J =8.9 Hz), 3.83
\ S~ -4-(3-fluoro-5 |(3H, s), 3.96-4.03 (1H
MeO -met hoxypyridi |m, 4.48 (1H, d, J =10.4
n-2-yl)-2-oxop |Hz), 6.05-6.15 (1H, m,
yrrolidin-3-yl |6.66 (1H, d, J =4.3 Hz),
Jurea 7.00-7.30 (1H, m, 7.38
(1H, dd, J=11.6, 2. 4Hz),
7.89(1H, s), 8.20 (1H, d,
J =2.4 H), 10.3-10.6
(1H, m.
MS (ESI*) mlz: 385 (MH).
[o]52®=-166(c 0. 10, Et OH)
8-3 (-)-1-(benzo[b | *H- NVR (400 MHz, DMSO- dg)
]thi ophen-2-yl |53.39 (1H, t, J=9.2 Hz),
)-3-[(3S,4R) |[3.49 (1H, t, J =9.2 Hz),
-4-(3-fluoro-53.83 (3H, s), 4.00-4.07
-met hoxypyridi | (1H, m, 4.57 (1H, t, J =
n-2-yl)-2-oxop (9.2 Hz), 6.65 (1H, s),
yrrolidin-3-yl |6.98-7.06 (1H, n), 7.08
Jurea (1H, t, J=7.6 Hz), 7.21
(1H, t, J = 7.6 Hz),
7.38-7.42 (1H, m, 7.52
(1H, d, J =7.9 Hz), 7.69
(1H, d, J =7.9 Hz), 7.98
(1H, s), 8.20-8.23 (1H,
m, 10.19 (1H s).
MS (ESI*) mlz: 401 (MH).
[a]p?’=-157 (¢ 0. 11, Et OH)
[ 0662]
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<Exanpl e 9-1>
[ 0663]

[ Chem cal Fornmula 130]

NN
L,
Me FO

MeO

[0664]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
idin-3-yl]-3-(p-tolyl)urea

The sanme met hod as i n Exanpl e 8- 1 was per f or med usi ng 4- met hy
benzoic acid in place of 5-chlorothiophene-2-carboxylic acidto
obtain the title conpound.
'H NIVR (400 MHz, DMBO-dg) 2. 18 (3H, s), 3.29-3.49(2H, n), 3.71-3.78
(1H, n), 3.75 (3H, s), 4.56 (1H, dd, J = 11.0, 8.6 Hz), 6.41 (1H,
brd, J =8.6 Hz), 6.73 (2H, d, J = 11.0 Hz), 6.98 (2H, d, J = 8.6
Hz), 7.20 (2H, d, J = 8.6 Hz), 8.04 (1H, s), 8.51 (1H, s).
MS (ESI™) mlz: 376 (MH).
[o] = -144 (c 0.10, EtOH)
[ 0665]
<Exanpl e 10-1>
[ 0666]

[ Chemi cal Formula 131]
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[0667]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i din-3-yl]-3-[4-(hydroxynmet hyl ) phenyl ] urea

Di i sobutyl al um num hydride (1.0 nL, 1.04 nol/L hexane
sol ution) was added to a solution of
(-)-4-{3-[(3S",4R’)-4- (2, 6-difl uoro-4-net hoxyphenyl) - 2- oxopyr
rolidin-3-yl]ureido}benzoic acid ethyl ester (87 ng) in
di chl oromet hane (2.5 nL) under ice-coolingto produce a reaction
solution. The reaction solutionwas stirred at roomtenperature
for 2.5 hours. A 10%potassi umsodi umtartrate aqueous sol ution
and ethyl acetate were added to the reaction solution, and the
m xturewas stirredfor 30m nutesandextractedw thethyl acet at e.
The organi c | ayer was washed with a bri ne, and dri ed over anhydr ous
sodiumsul fate. The sol vent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chromat ogr aphy (et hyl acetate: nmethanol =50: 1foll owed by et hyl
acetate : nethanol =4 : 1), to obtain the title conpound as a
white solid (66 nm).
'H NVR (400 MHz, DMBO-dg) & 3.30 (1H, dd, J = 9.8, 9.2 Hz), 3.44
(1H, t, J = 9.2 Hz), 3.75 (3H, s), 3.75-3.81 (1H n), 4.36 (2H,
d, J =5.5 H), 4.56 (1H, dd, J = 11.0, 8.6 Hz), 4.99 (1H, t, J

=5.5H), 6.43 (1H, d, J =7.9 Hz), 6.73 (2H, d, J =11.0 H), 7.12
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(2H, d, J =8.6 Hz), 7.27 (2H, d, J = 8.6 Hz), 8.05 (1H, s), 8.58
(1H, s).

MS (ESI™) mliz: 392 (MH).

[o] ?’= -159 (c 0.10, EtOH)

[ 0668]

<Exampl e 11-1>

[ 0669]

[ Chemi cal Formula 132]

[0670]
(-)-4-{3-[(3S,4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 2- oxopyr
rolidin-3-yl]ureido}-N-nethyl benzam de

A 2 nol /L sodi um hydr oxi de aqueous sol ution (0.28 nmL) was
added to a sol ution of
(-)-4-{3-[(3S’, 4R)-4-(2, 6-di fl uoro- 4- met hoxyphenyl ) - 2- oxopyr
rolidin-3-yl]ureido}benzoic acidethyl ester (100 ng) i n met hanol
(2.4 nmL) to produce a reaction solution. The reaction solution
was stirred at 60°C for 9 hours. The reaction solution was
concentrat ed under reduced pressure, a 1 nol/L hydrochloric acid
was added to the residue under ice-cooling to nake the m xture
acidic (pH 1), and the m xture was extracted with et hyl acetate.
The organi c | ayer was washed wi th a bri ne, and dri ed over anhydr ous

sodiumsul fate. The solvent was renoved under reduced pressure
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to obtain
4-{3-[(3S’,4R)-4-(2,6-difluoro-4-net hoxyphenyl)-2-oxopyrroli
di n-3-yl Jureido}benzoic acid as an internedi ate conpound.
2-(1H 7-azabenzotriazol -1-yl)-1,1, 3,3-tetramet hyl uroni u
m hexaf | uor ophosphat e met hanam ni um (HATU) (92 ng) was added to
a solution of the obtained
4-{3-[(3S’,4R)-4-(2,6-difluoro-4-nethoxyphenyl)-2-oxopyrroli
di n-3-yl Jurei do}benzoic acid (45 ng), nethylam ne (45 puL, 12 ML
aqueous sol ution), and diisopropyl ethyl am ne (DI EA) (40 uL) in
N, N-di met hyl formam de (1.1 nL) to produce a reaction sol ution.
The reaction solution was stirred at roomtenperature for 1 hour.
Water was added to the reaction solution, and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with
a brine, and dried over anhydrous sodium sul fate. The sol vent
was renoved under reduced pressure to obtain the title conmpound
as a white solid (17 ny).
'H NVR (400 MHz, DMBO-dg) & 2.72 (3H, s), 3.55-3.25 (2H, n), 3.75
(3H, s), 3.76-3.86 (1H n), 4.52-4.61 (1H n), 6.61 (1H, brs),
6.70-6.79 (2H, m), 7.34-7.41 (2H, m), 7.63-7.71 (2H, n), 8.07 (1H,
s), 8.16-8.23 (1H, brs), 8.93 (1H, brs).
MBS (ESI) miz: 417 (MH) .
[o] o?8= -159 (c 0.10, DMSO
[0671]
<Exanple 12-1>

[0672]
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[ Chem cal Fornula 133]

MeO

[0673]
(-)-1-[(3S’, 4R) - 1- Et hyl - 4- (4- net hoxyphenyl ) - 2- oxopyrrol i di n-
3-yl]-3-(4-fluorophenyl)urea

Trifluoroacetic acid (0.4 nmL) was added to a sol ution of
[ (3S", 4R’) - 1- et hyl - 4- (4- met hoxyphenyl ) - 2- oxopyrrol i din-3-yl]c
arbam c acid tert-butyl ester (63 ng) in dichloronethane (2 nL)
toproduce areactionsolution. Thereactionsolutionwasstirred
at roomtenperature for 1 hour. The reaction solution was
concentrat ed under reduced pressure, et hyl acet at e and a sat ur at ed
aqueous sodi um hydrogen carbonate solution were added to the
resi duetoadjust the pHof the aqueous | ayer to 9. 4-Fl uorophenyl
i socyanate (20 puL) was added to the solution of two |ayers, and
the m xture was stirred at roomtenperature for 15 m nutes and
extracted with ethyl acetate. The organic | ayer was washed with
wat er and a brine successively, and dried over anhydrous sodi um
sul fate. The sol vent was renoved under reduced pressure, andthe
resi due was then purified by silica gel colum chromatography
(ethyl acetate : hexane = 4 : 1 followed by ethyl acetate), to
obtain the title conmpound as a white solid (48 np).
'H NVR (400 MHz, CDO 3) & 1.21 (3H, t, J = 7.3 Hz), 3.31-3.45 (2H,

nm, 3.52-3.61 (1H, n), 3.71-3.77 (2H, m), 3.80 (3H, s), 4.24 (1H
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dd, J = 9.8, 6.7 Hz),

6.89 (2H d, J = 8.6 Hz),

Hz), 7.84 (1H, brs).

MS (ESI) mz:

6.13 (1H, brs),

372 (MH).

7.06-7.10 (2H m,

[ o] ?*= -135 (c 0.30, EtOH).

[ 0674]

6.76 (2H t,

7.24 (2H, d, J = 8.

J = 8.6 Hz),

6

The sanme nethod as in Exanple 12-1 was perforned using a

correspondi ng Boc subst ance to obtai nthe foll ow ng Exanpl es 12-2

to 12-15.

The structures and spectral datathereof are shownin Tabl es

82 to 87.
[ 0675]

[ Tabl e 82]

Chem cal nane

P.D

Ex. No Str
(0]

12-2 HoH
F

MeO

2-{(3S,4R)-3
-[3-(4-fluorop
henyl ) ur ei do] -
4- (4- met hoxyph
enyl ) - 2- oxopyr
rolidin-1-yl}a
cetic acid

et hyl ester

"H NMR( 400 MHz, CDQl 3)
5 1.29 (3H, t, J=7.4
Hz), 3.61 (1H, t, J =
9.2 Hz), 3.72 (1H, t,
J=9.2Hz), 3.79 (3H,
s), 3.81-3.89(1H m,
3.95 (1H, d, J =17.8
Hz), 4.17-4.25 (2H,
m, 4.37 (1H, d, J
=17.8 Hz), 4.39-4.43
(1H, m, 6.12 (1H,
brs), 6.73 (2H, t , J
=8.6Hz), 6.88(2H, d,
J=8.6Hz), 7.05-7.09
(2H, m, 7.27 (2H, d,
J=8.6Hz), 7.80 (1H,
brs).

MS (ESI™) m z:
(MHY) .

430
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[ 0676]

[ Tabl e 83]
Ex. No Str Chem cal nane P.D
12-3 Me Me 2-{(3S,4R)-3 |'H NVR(400 Mz, CDC 3)

-[3-(4-fluorop
henyl ) ur ei do] -
4- (4- met hoxyph
enyl ) - 2- oxopyr
rolidin-1-yl}-
2- et hyl pr opi o
nic acid ethyl
ester

51.18 (3H, t, J=17.4
Hz), 1.52(3H, s), 1.57
(3H, s) 3.38 (1H, t, J
=9.2 Hz), 3.68(1H, q,
J=9.2Hz), 3.79 (3H,
s), 3.83(1H, t, J=8.6
Hz), 4.10 (2H q, J =
7.4 Hz), 4.80 (1H, dd,
J=11.6, 9.2 Hz), 5.87
(1H, brd, J =8.6 Hz),
6.73 (2H, t, J = 9.2
Hz), 6.89 (2H, d, J =
8.6 Hz), 7.10 (2H, dd,
J=9.2, 4.9 Hz), 7.30
(2H, d, J = 8.6 Hz),
7.88 (1H, brs).
MS (ESI™) m z:
(VH) .

458

12-4

(-)-1-(4-fluor
ophenyl )-3-[(3
S,4R)-1-(1-h
ydr oxy- 2- net hy
| propan-2-yl) -
4- (4- met hoxyph
enyl ) - 2- oxopyr
rolidin-3-yl]u
rea

TH- NVR(400 MHz, CDQl 3)
& 1.39 (3H, s), 1.41
(3H, s), 3.42-3.53
(2H, m, 3.71 (1H q,
J =9.6 Hz), 3.80 (3H,
s), 3.98-4.06(2H m,
4.17-4.24 (2H, m,
6.49 (1H, brs),
6.70-6.75 (2H, m,
6.89 (2H, d, J = 8.6
Hz), 7.03-7.08 (2H,
m, 7.21(2H, d, J=8.6
Hz), 7.56 (1H, s).
MS (ESI™) mz: 416

( MY .

[a]p?’ = -113 (¢ 0. 31,
Et OH) .
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[0677]

[ Tabl e 84]
Ex. No Str. Chem cal nane P. D.
12-5 (-)-1-[4-(2,6-d | 'H-NVR (400 Mz,

H H O
oy
NH
F N

ifluoro—4-metho
xyphenyl ) - 2- oxo
pyrrolidin-3-yl

DVBO dg) & 3.13 (1H, d,
J =10.4 Hz), 3.31 (3H,
s), 3.72-3.76 (1H, m),

F ()i ]-3-(4-fluoroph |4.18-4.23 (1H, m), 4.61
Ve enyl ) urea (1H, dd, J=9.8, 6. 7Hz),
6.04 (1H, d, J =6.7 Hz),
6.66(2H, d, J=11.0Hz),

6.97-7.05 (2H, m),
7.22-7.26 (2H, m), 8.06
(1H, s), 8.65 (1H, s).
MS(ESI*) mz: 380 (MHY).
[a]p™®-239 (c0.10, EtOH)

12-6 Hoo P (+)-1-[4-(2,6-d |['H-NVR (400 Mz,

Q TY ifluoro—4-metho | DMBO-dg) & 3.13 (1H, d,
F F xyphenyl)-2-oxo |J = 10.4 Hz), 3.31 (3H,
F' (+)-cis pyrrolidin-3-yl s), 3.72-3.76 (1H, m),
MeG ]-3-(4-fluoroph | 4.18-4.23 (1H, m, 4.61
enyl ) urea (1H, dd, J=9.8, 6. 7Hz),
6.04 (1H, d, J =6.7 Hz),
6.66(2H, d, J=11.0Hz),

6.97-7.05 (2H, m),
7.22-7.26 (2H, m), 8.06
(1H, s), 8.65 (1H, s).
MS(ESI*) mz: 380 (MHY).
[«]p?°>+188 (0. 10, Et OH)

12-7 HoH D (-)-1-[4-(2,6-d | "H NMR (400 Mz,

Q A K ifluoro—4-metho |DMBO-dg) & 2.17 (3H, s),
Me FO xyphenyl )-2-oxo |3.12(1H, d, J=10.4Hz),
F (cis | PYrrolidin-3-yl |3.71 (3H, s), 3.72-3.76

MeO

]1-3-(p-tolyl)ur
ea

(1H, m, 4.17-4.23 (1H,
m, 4.61(1H, dd, J=9. 8,
6.01 (1H, d, J
), 6.66 (2H, d,
1.0 Hz), 6.97 (2H,
.6 Hz), 7.11 (2H,
.6 Hz), 8.04 (1H,
9 (1H, s).

MS (ESI*) ml z: 376 (M.
[]p?®-142 (c0.12, EtOH)

g

.7
6.

G ]
I—‘\jEIE
o

o Il 1l
A O ©
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[ 0678]

[ Tabl e 85]
Ex. No Str. Chem cal nane P. D
12-8 N (+)-1-[4-(2,6- |*™H NVR (400 Mz,
J@/I NH difluoro—4-met |DMBO-dg) & 2.17 (3H,
Me F hoxyphenyl )-2- |s), 3.12 (1H, d, J =
" rds | oxopyrrolidin- [10.4Hz), 3. 71(3H, s),
MeO 3-yl]-3-(p-tol |3.72-3.76 (1H, m),
yl ) urea 4.17-4.23 (1H, m),
4.61 (1H, dd, J =9.8,
6.7 Hz), 6.01 (1H, d,
J=6.7 Hz), 6.66 (2H
d, J =11.0 Hz), 6.97
(2H, d, J = 8.6 Hz),
7.11 (2H, d, J = 8.6
Hz), 8.04(1H, s), 8. 49
(1H, s).
MS (ESI™) mz: 376
( M) .
[a]p?® +125 (¢ 0. 11,
Et OH)
12-9 HoHo0 (-)-1-[4-(2,6- |"H NWR (400 MHz,
@ Y difluoro—4-met | DMBO-dg) 53.13 (1H, d,
FO hoxyphenyl )-2- |J=10.4Hz), 3.71(3H,

MeO

oxopyrrolidin-
3-yl]-3-phenyl
urea

s), 3.74 (1H, dd, J =
10.4, 8.6 Hz), 4.21
(1H, t, J = 8.0 Hz),
4.62 (1H, dd, J = 9.8,
6.7 Hz), 6.08 (1H, d,
J=6.7Hz), 6.66 (2H
13.8 Hz), 6.85
7.4 Hz),
t, J =17.3
.23 (2H, t, J =
7.3 Hz), 8.06 (1H, s),
8.62 (1H s).
MS (ESI") m z:
( MH) .
[]p2® -201 (c 0.10,
Et OH)

362
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[ 0679]

[ Tabl e 86]
Ex. No Str. Chem cal nane P. D
12-10 (+)-1-[4-(2,6-d | *H NWVR (400 Mz,

H H @
oy
NH
e
P ()-cis
MeQO

ifluoro—4-metho
xyphenyl ) - 2- oxo
pyrrolidin-3-yl
] - 3- phenyl urea

DMSO-dg) & 3.13 (1H, d,

J =10.4 Hz), 3.71 (3H,
s), 3.74 (1H, dd, J =
10. 4, 8.6 Hz), 4.21 (1H,
t, J=8.0Hz), 4.62 (1H,
dd, J=9.8, 7. 3Hz), 6.08
(1H d, J=7.3 Hz), 6.66
(2H, d, J=13.8Hz), 6.85
(1H t, J=7.4Hz), 7.17
(2H, t, J=7.3Hz), 7.23
(2H, t, J=7.3Hz), 8.05
(1H, s), 8.62 (1H s).

MS (ESI*) mfz: 362 (M) .
(o] 25 +242 (¢ 0. 10, Et OH)

12-11 (-)-1-(4-chloro | *H NWR (400 MHz,
phenyl)-3-[4-(4 |DMSO-dg) & 3.29 (1H, t,
/[::f - met hoxyphenyl) (J = 7.4 Hz), 3.67-3.72
-2-oxopyrrolidi |(5H m, 4.59 (1H, t, J
n-3-ylJurea =6.7 Hz), 5.80 (1H, d,
(-)-cis J =6.7 Hz), 6.85 (2H,
d, J=8.6Hz), 7.05(2H,
d, J=8.6Hz), 7.23 (2H,
d, J=8.6Hz), 7.32(2H,
d, J=8.6Hz), 8. .10 (1H,

s), 8.74 (1H, s).

MS(ESI ™) m z: 360 (MH).
[«]p?°-260(c0. 10, Et OH)

12-12 (+)-1-(4-chloro | *H NWR (400 MHz,

o i

(+)-cis

phenyl)-3-[4-(4
- met hoxyphenyl )
- 2-oxopyrrolidi
n-3-ylJurea

DMSO-dg) & 3.29 (1H, t,

J=7.4 H), 3.67-3.72
(5H, m, 4.59 (1H, t, J
= 6.7 Hz), 5.80 (1H, d,
J =6.7 Hz), 6.85 (2H,
d, J=8.6Hz), 7.05 (2H
d, J=8.6Hz), 7.23 (2H,
d, J=8.6Hz), 7.32(2H,
d, J=8.6Hz), 8.10 (1H,
s), 8.74 (1H, s).

MS(ESI*) mz: 360 (VH').
[o]p?°+235(c 0. 10, Et OH)
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[ 0680]

[ Tabl e 87]

Ex. No

Str.

Chem cal nane

P. D

12-13

ot

(+)-cis

(+)-1-(4-fluoro
phenyl)-3-[4-(4
- met hoxyphenyl )
- 2- oxopyrrolidi
n-3-ylJurea

TH NVR (400 Mz,
DVBO-dg) & 3.25-3.29
(1H, n), 3.68-3.72 (5H
M, 4.59 (1H, t, J =6.7
Hz), 5.69 (1H, d, J=6.7
Hz), 6.85(2H, d, J=8.6
Hz), 7.00-7.06 (4H, n),
7.28-7.31 (2H, m), 8.09
(1H, s), 8.59 (1H, s).
MS(ESI*) m z: 344 (WH).
[o]p?°+288 (¢ 0. 10, Et OH)

12-14

Sy

(+)-cis

(+)-1-

[ 4- (4- nmet hoxyph
enyl ) - 2- oxopyrr
olidin-3-yl]-3-
(p-tolyl)urea

TH NVR (400 Mz,
DVMSO-dg) & 2.19 (3H, s),
3.26-3.29 (1H, m,
3.69-3.71 (5H, n),
(1H t, J=6.7 Hz),
(1H, d, J =
(2H, d, J =
(2H, d, J =
(2H, d, J =
(2H m, 8.0
8.44 (1H, s).

MBS (ESI*) mz: 340 (MH).
[o]p?°+177 (0. 12, Et OH)

.59
. 67
. 85
.99
.04
, (.17
(1H, s)

N~NOoO o oA

12-15

(+)-1-(4-fluoro
phenyl)-3-[1-(2
- hydr oxyet hyl ) -
4- (4- nmet hoxyphe
nyl ) - 2-oxopyrro
[idin-3-yl]urea

"H NWVR (400 MHz,
DMBO-dg) & 3.29-3.39
(2H, m, 3.46 (1H d, J
—9 8 Hz), 3.57 (2H, q,
J =5.5 H), 3.66 (1H,
t, J=8.0Hz), 3.69 (3H,
s), 3.86 (1H, dd, J =
10. 4, 6. 7Hz) 4.69 (1H,
=8.0Hz), 4.86 (1H,
brs) 5.76 (1H, brs),
6.84(2H, d, J =8.6 Hz),
7.00-7.06 (4H, m, 7.29
(2H, dd, J=9.2, 5.5Hz),
8.65 (1H, s).

MS(ESI*) mz: 388 (VH').
[a] 2 +155(c0. 11, Et OH)

—

[ 0681]

5 <Exanple 13-1>

[ 0682]
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[ Chem cal Fornula 134]

MeO

Isomer A Isomer B

[0683]
2-{(3S', 4R’) - 3-[ 3- (4- Fl uor ophenyl ) ur ei do] - 4- ( 4- met hoxyphenyl )
-2-oxopyrrolidin-1-yl }propionic acid ethyl ester
Trifluoroacetic acid (3 nL) was added to a sol ution of
2-{(3S’,4R)-3-[(tert-butoxycarbonyl)an no] - 4- (4-met hoxypheny
| )-2-oxopyrrolidin-1-yl]propionic acid ethyl ester (651 ng) in
di chl oromet hane (12 nlL) to produce a reaction solution. The
reaction solutionwas stirredat roomtenperature for 1 hour. The
reaction solution was concentrated under reduced pressure, and
et hyl acetate and a saturated aqueous sodi um hydr ogen car bonat e
sol ution were added to the resi due t o adj ust t he pHof the agueous
| ayer to 9. 4-Fluorophenyl isocyanate (180 pL) was added to t he
solution of two |ayers, and the m xture was stirred at room
tenperature for 15 m nutes and extracted with ethyl acetate. The
organi c | ayer was washed wi t h wat er and a bri ne successively, and
dri edover anhydrous sodi umsul fate. Thesol vent was renovedunder
reduced pressure, and the resi due was then purified by silica gel
col um chromat ography (ethyl acetate : hexane =1 : 1 foll owed
by 1 : 3), to obtain an isonmer A (298 ng) as a | ow pol ar fraction

and an i soner B (276 ng) as a high polar fraction that were the
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title conmpounds as white solids.

| somer A:

'H NMR (400 MHz, CDOl3) & 1.26 (3H, t, J = 7.3 Hz), 1.48 (3H, d,
J=7.4H), 3.35 (1H, t, J = 11.0 Hz), 3.56-3.64 (1H, m, 3.75
(1H, d, J = 9.2 Hz), 3.79 (3H, s), 4.13-4.21 (2H, m), 4.84 (1H
q, J =7.4 H), 5.02 (1H, dd, J = 11.6, 9.2 Hz), 5.65 (1H, d, J
=9.2 Hz), 6.78 (2H, d, J =9.2 Hz), 6.88 (2H, d, J =9.2 Hz), 7.14
(2H, dd, J =4.9, 9.2 Hz), 7.28 (2H, d, J =9.2 Hz), 7.87 (1H, brs).
MS (ESI") mz: 444 (NVHY).

[o] ?° = -102 (¢ 0.21, EtOH).

| somer B:

'H NMR (400 MHz, CDOl3) & 1.28 (3H, t, J = 6.7 Hz), 1.52 (3H, d,
J=7.9Hz), 3.52 (1H, t, J =8.6 Hz), 3.80 (3H, s), 3.77-3.88 (2H,
m, 4.16-4.22 (3H, m, 4.90 (1H, q, J = 7.9 Hz), 6.13 (1H brd,
J=6.7Hz), 6.72-6.77 (2H, m), 6.89 (2H, d, J =8.6 Hz), 7.04-7.08
(2H, m, 7.26 (2H, d, J = 8.6 Hz), 7.72 (1H, brs).

MS (ESI™) mz: 444 (M.

[o] o°> = -94 (c 0.21, EtOH).

[ 0684]

<Exanpl e 14-1>

[ 0685]

[ Chem cal Fornula 135]

MeO (*)-trans
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[ 0686]
(+)-trans-1-(4-Chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4-nmetho
xyphenyl) - 2-oxopyrrolidin-3-yl]urea

Trifluoroacetic acid (1.5 n) and water (0.5 nL) wer e added
to a solution of
(¥)-trans-1-{2-[(tert-butyldinmethylsilyl)oxy]ethyl}-4-(4-neth
oxyphenyl ) - 2-oxopyrrolidin-3-yl]carbam c acid tert-butyl ester
(1.2 9g) indichloronmethane (2 nm.) to produce a reaction sol ution
The reaction solutionwas stirred at roomtenperature for 3 hours.
The reaction solution was concentrated under reduced pressure,
a sat ur at ed aqueous sodi umhydrogen car bonat e sol uti on was added
to the residue to adjust the pH of the aqueous |ayer to 9, and
an et hyl acetate-nmethanol (5: 1) mxed liquid (10 nL) was added.
4- Chl or ophenyl isocyanate (396 ng) was added to the sol ution of
two | ayers, and the m xture was stirred at roomtenperature for
1 hour and extracted with ethyl acetate. The organic | ayer was
washed with water and a brine, and dried over anhydrous sodi um
sul fate. The sol vent was renoved under reduced pressure, and t he
resi due was then purified by silica gel colum chromatography
(ethyl acetate foll owed by ethyl acetate : methanol =4 : 1), to

obtain the title conmpound as a white solid (500 ng).

14 NVR (400 MHz, DMBO-dg) & 3.13-3.20 (1H, m), 3.35-3.45 (3H, ),

3.52 (2H, q, J =5.7 Hz), 3.61 (1H t, J = 6.7 Hz), 3.71 (3H, s),

4.57 (1H, t, J

10.0 Hz), 4.75 (1H, t, J =5.8 Hz), 6.52 (1H, d,

J=9.1H), 6.88 (2H, d, J = 8.5 Hz), 7.23 (2H, d, J = 9.1 Hz),
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7.29 (2H, d, J = 9.1 Hz), 7.38 (2H, d, J =8.5 Hz), 8.71 (1H, s).
MS (ESI*) mz: 404 (MH).

[0687]

<Exanpl e 15-1>

[ 0688]

[ Chemi cal Formula 136]

H H
N N,
N
/\/OH ol

Isomer A
(-)-trans

NN on

Isomer B

MeO (+)-trans

MeO

[0689]
(+)-trans-1-(4-Chl orophenyl)-3-[1-(2-hydroxyet hyl)-4-(4-netho
xyphenyl ) -2-oxopyrrolidin-3-yl]urea
(-)-trans-1-(4-Chl orophenyl)-3-[1-(2-hydroxyet hyl)-4-(4-netho
xyphenyl ) - 2-oxopyrrolidin-3-yl]urea

(¥)-trans-1-(4-Chl orophenyl)-3-[1-(2-hydroxyethyl)-4-(4
- met hoxyphenyl ) - 2- oxopyrrolidin-3-ylJurea was subjected to
optical resolution by high performance |iquid chromatography
(hexane : ethanol =1 : 1, flowrate: 15.0 nmL) using a col umm for
separati on of enantionmers (CH RALPAK I D). An isoner A(-) with
aretentiontineof 7.91 m nutes andanisoner B(+) witharetention
time of 17.78 mnutes that were the title conpounds were each
obtai ned as a white solid.
| somer A(-):

IH NVR (400 MHz, DVBO-dg) & 3.13-3.20 (1H, m), 3.35-3.45 (3H, m),
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3.52 (2H, q, J

5.7 Hz), 3.61 (1H, t, J = 6.7 Hz),

4.57 (1H t,

(&)
1

10.0 Hz), 4.75 (1H, t, J = 5.8 Hz),

3.71 (3H, s),

6.52 (1H, d,

J=09.1H), 6.88 (2H, d, J = 8.5 Hz), 7.23 (2H, d, J = 9.1 Hz),

7.29 (2H, d, J =9.1 Hz), 7.38 (2H, d, J = 8.5 Hz),
MS (ESI*) mfz: 404 (NMHY).
[o] o?°= -140 (c 0.1, EtOH)

| somer B(+):

8.71 (1H, s).

IH NVR (400 MHz, DVBO-dg) & 3.13-3.20 (1H, m), 3.35-3.45 (3H, m),

3.52 (2H, q, J

5.7 Hz), 3.61 (1H, t, J = 6.7 Hz),

4.57 (1H, t, J

10.0 Hz), 4.75 (1H, t, J = 5.8 Hz),

3.71 (3H, s),

6.52 (1H, d,

J=09.1H), 6.88 (2H, d, J = 8.5 Hz), 7.23 (2H, d, J = 9.1 Hz),

7.29 (2H, d, J =9.1 Hz), 7.38 (2H, d, J = 8.5 Hz),
MS (ESI") mfz: 404 (VHY).

[ o] o?°= +140 (c 0.1, EtOH)

[ 0690]

<Exanpl e 16-1>

[ 0691]

[ Chemi cal Fornmula 137]

MeO

[ 0692]

8.71 (1H, s).

(-)-2-{(3S, 4R)-3-[ 3- (4-Fl uorophenyl ) urei do] - 4- ( 4- met hoxyphe

nyl)-2-oxopyrrolidin-1-yl}acetic acid

A 2 nmol /L sodi um hydr oxi de aqueous solution (0.6 nmL) was
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added to a sol ution of
2-{(3S', 4R’)-3-[3- (4-fl uorophenyl ) urei do] - 4- ( 4- met hoxyphenyl )
-2-oxopyrrolidin-1-yl }aceticacidethyl ester (258 ng) i nnet hano
(3.0 m.) to produce a reaction solution. The reaction solution
was stirred at roomtenperature for 30 mnutes. A 1l nol/L
hydrochl oric acid was added to the reaction solution to make the
reaction solution acidic (pH 1), and the m xture was extracted
with ethyl acetate. The organic | ayer was washed with a bri ne,
and dri ed over anhydrous sodi umsul fate. The sol vent was renoved
under reduced pressure, and the crude product was washed wth
di i sopropyl ether, toobtainthetitle conpound as a white solid
(228 ny).
'H NVR (400 MHz, DVMBO-dg) & 3.34 (1H, t, J = 9.8 Hz), 3.44-3.51 (1H,
m, 3.63 (1H, t, J = 8.6 Hz), 3.71 (3H, s), 3.93 (1H, d, J = 17.7
Hz), 4.05 (1H, d, J = 17.7 Hz), 4.51-4.56 (1H, n), 6.56 (1H, d,
J =9.2 H), 6.89 (2H, d, J =8.6 Hz), 7.03 (2H, t, J = 8.6 Hz),
7.28 (2H, d, J = 8.6 Hz), 7.33-7.37 (2H, m, 8.58 (1H, s), 12.9
(1H, brs).
M (ESI*) miz: 402 (MH).
[o] ?* = -90 (c 0.31, EtOH).
[ 0693]

The sane nethod as in Exanple 16-1 was perforned using a
correspondi ng ester substance to obtain the foll ow ng Exanpl es
16-2to0 16-3. The structures and spectral data thereof are shown

in Tabl e 88.
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[ 0694]

[ Tabl e 88]
Ref . No Chem cal name |P.D
16- 2 (-)-2-{(3S,4R | *H- NMR (400 Mz,
)-4-(2,6-difl |DVMBO-dg) & 3.51-3.60
uor o- 4-net hoxy | (2H, n), 3.72-3.82
phenyl )-3-[3-( |(1H, m, 3.75(3H, s),
4-fl uorophenyl |3.87 (1H, d, J =17.0
)ureido]-2-oxo |Hz), 4.12 (1H, d, J =
pyrrolidin-1-y [17.0Hz), 4. 70(1H, dd,
| }acetic acid |[J=10.4, 8.6Hz), 6.61
(1H, brs),
6.71-6.6.78 (2H, m,
7.01 (2H, t, J =9.2
Hz), 7.33 (2H, dd, J =
9.2, 4.9Hz), 8.68(1H,
s), 12.9 (1H, brs).
M5 (ESI*") mlz: 438
(VH) .
[o]p?® = -115 (¢ 0. 08,
Et OH)
16-3 (-)-2-{(3S,4R | '"H-NVR (400 Mz,
")-4-(6-fluoro |DMBO-dg) 83.12 (2H, t,
-2,3-di hydrobe |J =8.6 Hz), 3.40-3.52
nzofuran-5-yl) ((1H, m, 3.59 (1H t,
-3-[3-(4-fluor |J =8.6 Hz), 3.66 (1H
ophenyl)ureido |t, J = 9.8 Hz), 3.90
]-2-oxopyrroli |(1H, d, J = 17.7 Hz),
din-1-yl }aceti [4.03 (1H, d, J = 17.7
c acid Hz), 4.55 (2H, t, J =
8.6 Hz), 4.61-4.65
(1H, m, 6.60-6.70
(1H, m, 6.65 (1H, d,
J=11.0Hz), 7.03 (2H
t, J = 8.6 Hz),
7.32-7.37 (3H, m,
8.67 (1H, s), 12.99
(1H, brs).
MS (ESI™) mlz: 432
(VH) .
[a]p?® = -120 (c 0.13,
DVBO)
[ 0695]

<Example 17-1>
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[ 0696]

[ Chem cal Fornula 138]

[0697]
(-)-2-{(3S, 4R)-3-[ 3- (4-Fl uorophenyl ) urei do] - 4- ( 4- met hoxyphe
nyl)-2-oxopyrrolidin-1-yl}-Nnmethylacetam de

1- Hydr oxybenzotri azol e (46 ng), net hyl am ne (0. 5nL, 2 nol /L,
t etrahydrof uran sol ution), and
1-ethyl -3-(3-di net hyl am nopropyl ) carbodiim de (53 ng) wer e added
to a solution of
(-)-2-{(3S, 4R)-3-[3-(4-fluorophenyl)ureido]-4-(4-nmet hoxyphe
nyl)-2-oxopyrrolidin-1-yl)aceticacid(103ng) intetrahydrofuran
(1.3nL) under cool i ngtoproduceareactionsol ution. Thereaction
sol ution was stirred at roomtenperature for 3 hours. Water was
added to thereactionsolution, andthe m xture was extractedw th
et hyl acetate. The organic |ayer was washed with a brine, and
dri edover anhydrous sodi umsul fate. Thesol vent was renovedunder
reduced pressure, the residue was purified by preparative TLC
(chloroform: methanol =9 : 1), and the crude product was washed
with diisopropyl ether, to obtain the title conpound as a white
solid (81 nm).
'H- NVR (400 MHz, CDCl3) & 2.83 (3H, d, J = 4.9 Hz), 3.50 (1H dd,

J =9.8 6.7 Hz), 3.57 (1H, d, J =17.1 Hz), 3.77 (1H, t, J =7.4
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Hz), 3.80 (3H, s), 3.88-3.94 (1H, m, 4.00 (1H, t, J = 9.8 Hz),
4.64 (1H, d, J = 17.1 Hz), 6.67 (2H, t, J = 8.6 Hz), 6.89 (2H, d,
J=8.6H), 6.92-6.96 (2H, m, 7.04 (1H, d, J =6.7 Hz), 7.15 (2H
d, J =8.6 H), 7.80 (1H, brs), 7.87 (1H, d, J = 4.9 Hz).
MB (ESI*) miz: 415 (MH).
[o] ?° = -152 (¢ 0.31, EtOH).
[ 0698]

The sanme nmethod as in Exanple 17-1 was perforned using a
correspondi ng carboxylic acid substance and am ne to obtain the
foll owm ng Exanpl es 17-2to 17-3. The structures andspectral data

t hereof are shown in Tabl e 89.
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[ 0699]

[ Tabl e 89]

Ref .No |Str. Chem cal nane P. D

17-2 NN R (-)-2-{(3S,4R |[1H NWR (400 MHz,
F@rgor . "Y-4-(2,6-difl |DVBO-dg) 52.61 (3H, d,

uor o- 4- net hoxy
phenyl ) -3-[ 3-(
4-f | uor ophenyl
) ur ei doj - 2- oxo
pyrrolidin-1-y
| }- N-net hyl ace
t am de

J=4.9Hz), 3.49-3.58
(2H, M), 3.76 (3H, s),
3.82 (1H, g, J = 10.4
Hz), 3.88(2H, s), 4. 60
(1H, dd, J = 10.4, 8.6
Hz), 6.68 (1H, brs),
6.71-6.79 (2H, m,

7.01 (2H, t, J = 9.2

Hz), 7.33 (2H, dd, J =
9.2, 4.9Hz), 7. 92 (1H,
q, J = 4.9 Hz), 8.85
(1H, s).

M5 (ESI*") mlz: 451
(M)

[a]?’ = -156 (¢ 0. 11,
Et OH)

17-3 NoR.

(-)-2-{(3S, 4R
")-4-(6-fluoro
-2, 3-di hydr obe
nzof uran-5-yl)
-3-[3-(4-fluor
ophenyl ) urei do
] - 2- oxopyrr ol
di n-1-yl }aceta
m de

TH NVR (400 Mz,
DVBO- dg) 53.13 (28, t,
J=8.6Hz), 3.27-3.39
(1H, n), 3.56 (1H t,
J=8.6Hz), 3.68-3.75
(1H, m, 3.78 (1H, d,
J=16.5Hz), 3.86(1H,
d, J =16.5 Hz), 4.55
(2H, t, J = 8.6 Hz),
4.65 (1H, dd, J =10.7,
8.9 Hz), 6.59-6.64
1H, rr) 6.64 (1H, d,
1.0Hz), 7.01-7.05
. m, 7.19 (1H, s),
4-7.43 (4H, m,
7 (1H s).
(ESI*) nlz:

(
J=1
(2H
7.3
8.7
VS

(M) .
Jo°’ = -145 (c 0. 11,

431

[
Et

[ 0700]
<Exanpl e 18-1>

[ 0701]
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[ Chem cal Fornula 139]

Q N)\C02H
F
MeO Isomer A

[0702]
(-)-2-{(3S’, 4R)-3-[ 3- (4- Fl uorophenyl ) ur ei do] - 4- ( 4- met hoxyphe
nyl)-2-oxopyrrolidin-1-yl}propionic acid (isoner A)

The sane nethod as in Exanple 16-1 was perforned using
(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe
nyl)-2-oxopyrrolidin-1-yl}propionicacidethyl ester (isonmer A
in place of
2-{(3S", 4R’)-3-[3-(4-fluorophenyl)ureido]-4-(4-net hoxyphenyl)
-2-oxopyrrolidin-1-yl }aceticacidethyl ester toobtainthetitle
conpound as a white solid.

'H NVR (400 MHz, DMBO-dg) & 1.35 (3H, d, J = 7.4 Hz), 3.27-3.41 (2H,
m, 3.61 (1H t, J = 9.1 Hz), 3.71 (3H, s), 4.58 (1H, g, J = 7.4
Hz), 4.66 (1H, dd, J = 11.6, 9.2 Hz), 6.55 (1H, d, J = 9.2 Hz),
6.88 (2H, d, J =8.6 Hz), 7.03 (2H, t, J = 8.6 Hz), 7.31-7.36 (4H,
m, 8.46 (1H, s), 12.8 (1H, brs).

MB (ESI*) miz: 416 (M.

[o] ?° = -103 (c 0.33, EtOH).

[ 0703]

<Exanpl e 19-1>

[0704]

[ Chem cal Fornmula 140]
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MeO Isomer A

[0705]

(-)-2-{(3S’, 4R)-3-[ 3- (4- Fl uorophenyl ) ur ei do] - 4- ( 4- met hoxyphe

nyl)-2-oxopyrrolidin-1-yl}-N-nmethyl propi onam de (i soner A)
The sane nethod as in Exanple 17-1 was perfornmed using

(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe

nyl)-2-oxopyrrolidin-1-yl}propionic acid (isonmer A) in place of

(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe

nyl)-2-oxopyrrolidin-1-yl}acetic acid to obtain the title

conmpound as a white solid.

"H NVR (400 MHz, DVMSO-dg) & 1.29 (3H, d, J = 7.3 Hz), 2.62 (3H d,

J=4.9Hz), 3.28(1H, t, J =9.8 Hz), 3.43-3.51 (1H, n), 3.68 (1H,

t, J =8.6 H), 3.71 (3H, s), 4.48-4.55 (2H, n), 6.54 (1H, d, J

=9.2Hz), 6.87(2H, d, J=8.6Hz), 7.04(2H, t, J=8.6Hz), 7.31-7.38

(4H, m, 7.83 (1H d, J = 4.9 Hz), 8.67 (1H, brs).

MS (ESI*) mz: 429(MH).

[o] ?° = -199 (c 0.34, EtOH).

[ 0706]

<Exanpl e 20-1>

[0707]

[ Chem cal Fornmula 141]
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MeO Isomer B

[ 0708]

(-)-2-{(3S’, 4R)-3-[ 3- (4- Fl uorophenyl ) ur ei do] - 4- ( 4- met hoxyphe

nyl)-2-oxopyrrolidin-1-yl}propionic acid (isoner B)

The sane nethod as in Exanple 16-1 was perforned using

(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe

nyl)-2-oxopyrrolidin-1-yl}propionicacidethyl ester (isonmer B)

in place of

2-{(3S", 4R’)-3-[3-(4-fluorophenyl)ureido] - 4- (4-net hoxyphenyl)

-2-oxopyrrolidin-1-yl }aceticacidethyl ester toobtainthetitle

conmpound.

IH NVR (400 MHz, DMBO-dg) & 1.36 (3H, d, J = 7.4 Hz), 3.20 (1H t,

J =9.2 Hz), 3.43-3.50 (1H, m,

3.68-3.74 (1H, m,

4.49 (1H, dd, J = 11.0, 8.6 Hz),

(1H d, J = 8.6 Hz), 6.90 (2H, d, J = 8.6 Hz),

9.2 Hz), 7.27 (2H, d, J = 8.6 Hz),

s), 12.9 (1H, brs).

MS (ESI") mz: 416 (VHY).
[o] o?° =-111 (c 0.32, EtOH).
[ 0709]

<Exanpl e 21-1>

[0710]

[ Chem cal Fornmula 142]

357

7.32-7.38 (2H, m,

3.72 (3H, s),
4.62 (1H, g, J = 7.4 Hz), 6.53
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MeO Isomer B

[0711]

(-)-2-{(3S’, 4R)-3-[ 3- (4- Fl uorophenyl ) ur ei do] - 4- ( 4- met hoxyphe

nyl)-2-oxopyrrolidin-1-yl}-N-nmethyl propi onam de (i soner B)
The sane nethod as in Exanple 17-1 was perfornmed using

(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe

nyl)-2-oxopyrrolidin-1-yl}propionic acid (isonmer B) in place of

(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-nmet hoxyphe

nyl)-2-oxopyrrolidin-1-yl}acetic acid to obtain the title

conmpound.

'H NVR (400 MHz, DMSO-dg) & 1.29 (3H, d, J = 7.3 Hz), 2.57 (3H, d,

J=4.9Hz), 3.24 (1H, t, J =9.8 Hz), 3.34-3.44 (1H, n), 3.66 (1H,

t, J =8.6 H), 3.72 (3H, s), 4.56 (1H, q, J = 7.3 Hz), 4.69 (1H,

dd, J = 11.6, 9.2 Hz), 6.50 (1H, d, J = 9.2 Hz), 6.89 (2H, d, J

=8.6Hz), 7.03(2H, t, J=9.2Hz), 7.30(2H, d, J =8.6 Hz), 7.34-7.38

(2H, m), 7.87 (1H d, J = 4.9 Hz), 8.60 (1H, s).

MS (ESI*) mz: 429 (M.

[o] o?°= -94 (c 0.30, EtOH).

[0712]

<Exanpl e 22-1>

[0713]

[ Chem cal Fornula 143]
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MeO

[0714]
2-{(3S’, 4R’) - 3-[ 3- (4- Fl uor ophenyl ) ur ei do] - 4- ( 4- net hoxyphenyl )
-2-oxopyrrolidin-1-yl}-2-nmethyl propionic acid

The sane nethod as in Exanple 16-1 was perforned using
2-{(3S", 4R’)-3-[3-(4-fl uorophenyl)ureido] - 4- (4- net hoxyphenyl )
-2-oxopyrrolidin-1-yl}-2-nmethyl propionic acid ethyl ester in
pl ace of
2-{(3S', 4R’)-3-[3- (4-fl uorophenyl ) urei do] - 4- ( 4- met hoxyphenyl )
-2-oxopyrrolidin-1-yl }propionic acid ethyl ester to obtain the
title conmpound.
'H NVR (400 MHz, CDO3) & 1.52 (3H, s), 1.53 (3H, s), 3.36 (1H, t,
J=9.2H ), 3.60-3.80 (1H, m), 3.76 (3H, s), 3.78-3.86 (1H M,
4.60-4.68 (1H, n), 6.06 (1H, brs), 6.72-6.78 (2H, n), 6.84 (2H,
d, J =8.6 H), 7.07-7.13 (2H, n), 7.23 (2H, d, J = 8.6 Hz), 7.61
(1H, brs).
MS (ESI™) mz: 430 (M.
[0715]
Exampl e 22-2
[0716]

[ Chem cal Fornula 144]
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[0717]
(-)-2-{(3S, 4R)-4-(6-Fl uoro- 2, 3-di hydrobenzofuran-5-yl)-3-[3
-(4-fluorophenyl)ureido]-2-oxopyrrolidin-1-yl}-2-nethyl propan
oic acid

A 2 nol /L sodium hydr oxi de aqueous solution (0.2 mL) was
added to a sol ution of
2-{(3S', 4R’) - 4- (6-fl uor o- 2, 3-di hydr obenzof uran-5-yl)-3-[3- (4-
fl uorophenyl ) urei do] - 2-oxopyrrolidin-1-yl}-2-methyl propanoic
acidethyl ester (18 ng) i n methanol (0.2 nL) to produce areaction
solution. The reaction solutionwas stirred at roomtenperature
for 18 hours. A1lnol/Lhydrochloricacidwas addedtothereaction
solution to adjust the pHof the reaction solutionto 1, and the
reactionsol uti onwas concentrat edunder reduced pressure. Water
was added to the resulting residue, and the precipitate was
collected by filtration and purified by preparative TLC
(chloroform: methanol =10 : 1) to obtainthe title conmpound as
a colorless solid (4.4 ng).
'H NVR (400 MHz, DVMSO-dg) & 1.40 (3H, s), 1.42 (3H, s), 3.12 (2H,
t, J =8.6 H), 3.28-3.37 (1H, n), 3.47-3.59 (1H, n), 3.70 (1H,
t, J =8.3 Hz), 4.53-4.62 (3H, m), 6.64 (1H, d, J = 11.6 Hz), 6.70
(1H, brs), 7.02 (2H t, J = 8.9 Hz), 7.31-7.40 (3H, m), 8.73 (1H,

brs), 12.47 (1H, brs).
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MS (ESI™) mz: 460 (M.
[a] *'= -163 (c 0.09, DMSO)
[0718]

<Exanpl e 23-1>

[0719]

[ Chem cal Formula 145]

O
H H”/ Me MeH
. 0
MeO
[ 0720]

(-)-2-{(3S, 4R) - 3-[ 3- (4- Fl uor ophenyl ) ur ei do] - 4- ( 4- met hoxyphe
nyl)-2-oxopyrrolidin-1-yl}-N,2-di methyl propi onam de

The sane nethod as in Exanple 17-1 was perfornmed using
2-{(3S", 4R’)-3-[3-(4-fl uorophenyl)ureido] - 4- (4-net hoxyphenyl)
-2-oxopyrrolidin-1-yl}-2-nmethyl propionic acid in place of
(-)-2-{(3S,4R)-3-[3-(4-fluorophenyl)ureido] - 4- (4-net hoxyphe

nyl)-2-oxopyrrolidin-1-yl}acetic acid to obtain the title

conmpound.

'H NMR (400 MHz, CDOl3) & 1.53 (3H, s), 1.72 (3H, s), 2.69 (3H, d,

J = 4.9 Hz), 3.45-3.49 (1H, m),
7.3, 4.3 Hz), 3.93-3.98 (1H m,
= 9.2 Hz), 6.89 (2H, t, J = 8.6 Hz),

Hz), 7.17 (2H, d, J = 8.6 Hz),

brs).

MS (ESI*) nfz: 443 (M),

3.80 (3H, s), 3.85 (2H, dd, J

6.73 (1H, brs), 6.78 (2H,
7.08 (2H, dd, J

7.36 (1H, d, J = 4.3 Hz),

J

.9

7.88 (1H
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[o] o*° =-109 (c 0.31, EtOH).
[0721]

<Exanpl e 24-1>

[0722]

[ Chemi cal Formula 146]

MeO

[0723]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 1- net hyl - 2-
oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea

10% Pal | adi umon carbon (10 ng) was added to a sol uti on of
[ (3S, 4R)-4- (2, 6-di fl uoro-4- met hoxyphenyl ) - 1- net hyl - 2- oxopyr
rolidin-3-yl]carbam c acid benzyl ester (100 ng) in ethanol (5
mL) to produce a reaction solution. The reaction solution was
stirred under a hydrogen atnosphere for 1 hour. The reaction
solution was filtered over Celite, and the solvent was renoved
under reduced pressure to obtain
(3S', 4R) - 3- am no- 4- (2, 6-di f| uor o- 4- met hoxyphenyl ) - 1- net hyl py
rrolidin-2-one as a colorless oily intermediate conpound.
4- Fl uor ophenyl isocyanate (28 uL) was added to a sol uti on of the
resulting
(3S', 4R’) - 3- am no- 4- (2, 6-di f | uor o- 4- met hoxyphenyl ) - 1- net hyl py
rrolidin-2-one (66 ng) in tetrahydrofuran (2.6 nL) to produce a

reaction solution. The reaction solution was stirred at room
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tenperature for 20 mnutes. The reaction solution was
concentrated under reduced pressure, and the residue was then
purified by silica gel columm chromatography (hexane : ethyl
acetate = 4 : 1 followed by ethyl acetate), to obtain the title
conpound as a white solid (91 nm).

'H NMR (400 MHz, DVMBO-dg) & 2.81 (3H, s), 3.40 (1H, dd, J = 9.8,
9.2 Hz), 3.53 (1H, t, J = 9.2 Hz), 3.73-3.81 (1H n), 3.75 (3H,
s), 4.57 (1H, dd, J =9.8, 8.6 Hz), 6.52 (1H, d, J = 8.6 Hz), 6.74
(2H, d, J = 11.0 Hz), 6.97-7.05 (2H, m), 7.30-7.36 (2H, n), 8.72
(1H, s).

MS (ESI™) mz: 394 (M.

[ o] &’ =-143 (c 0.10, EtOH)

[ 0724]

The sanme nmethod as in Exanple 24-1 was perforned using a
correspondi ng Cbz substance andi socyanatetoobtainthefoll ow ng
Exanpl es 24-2 to 24-24.

The structures and spectral datathereof are shownin Tabl es

90 to 100.
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[ 0725]

[ Tabl e 90]
Ex. No Structure Chem cal nane P. D.
24-2 (-)-1-[(3S,4R) |[*H NWR (400 MHz,

-4-(2,6-difluor

DMSO-dg) 8 2.18 (3H, s),

o—4-methoxyphen |2.81 (3H, s), 3.40 (1H,

yl)-1-methyl-2- |t, J=9.2Hz), 3.52 (1H,

oxopyrrolidin-3 |t, J=7.8Hz), 3.71-3.80

MeO -yl1-3-(p-tolyl (1H m, 3.75 (3H s),

)urea 4.56 (1H, dd, J = 10. 4,
8.6 Hz), 6.51 (1H, d, J
= 8.6 Hz), 6.70-6.78
(2H, m, 6.98 (2H, d, J
=8.0 Hz), 7.21 (2H, d,
J =8.0 Hz), 8.59 (1H,
S) .
I\/B(ESI ")y mz: 390 (MH).
[a]p?’ = -120 (c 0. 14,
Et OH)

24-3 (-)-1-(4-cyanop |*H NWVR (400 Mz,

henyl )-3-[(3S, |DVBO-dg) &2.81 (3H, s),

4R)-4-(2,6-dif [3.41(1H, t, J=9.8 Hz),

luoro—4-methoxy |3.54 (1H t, J=9.8 Hz),

VoG phenyl)-1-methy |3.75 (3H, s), 3.80 (1H,

| -2-oxopyrrolid |qg, J=9.8Hz), 4.58 (1H,

in-3-yl]urea t, J=9.8Hz), 6.71-6.78
(2H, m, 6.85 (1H, brd,
J =7.9 H), 7.51 (2H,
d, J=8.0Hz), 7.62 (2H,
d, J=8.0Hz), 9.34 (1H,
S) .
MS(ESI*) mz: 401 (VH).
[o]?’ = -176 (c 0.11,
Et OH)

24-4 (-)-1-(6-chloro |[*H NVR (400 Mz,

MeO

pyridin-3-yl)-3
-[(3S,4R)-4-(2
,6-difluoro—4-m
et hoxyphenyl ) -1
- met hyl - 2- oxopy
rrolidin-3-yl]u
rea

DVMBO-dg) 5 2.81 (3H, s),
3.41(1H t, J=9.8 Hz),
3.53(1H, t, J=9.8 Hz),
3.75 (3H, s), 3.80 (1H,
q, J=9.8Hz), 4.57 (1H,
t, J=9.8Hz), 6.70-6.79
(2H, m, 6.94 (1H, brs),
7.32(1H, d, J=8.6 Hz),
7.87 (1H, dd, J = 8.6,
3.1 Hz), 8.35 (1H, d, J
= 3.1 Hz), 9.24 (1H,

brs).
MS(ESI ™) mz: 411 (MH).
[o]?” = -197 (c 0.11,

Et OH)
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[ 0726]

[ Tabl e 91]

Ex. No Structure

Cheni cal name

P.D

24-5

(-)-1-(benzo[ b
]t hi ophen- 2-yl
)-3-[(3S, 4R)

-4-(2,6-difluo
ro—4-methoxyph
enyl ) - 1- et hyl
-2-oxopyrrolid
in-3-yl]urea

TH NVR (400 MHz,
DVBO-dg) & 2.83 (3H,
s), 3.43(1H t, J=9.
Hz), 3.55 (1H, t, J
9.8 Hz), 3.75(3H s)
3.83 (1H, ¢, J = 9
Hz), 4.60 (1H, t, J
9.8 Hz), 6.67 (1H, s
6.72-6.79 (2H, m,
6.84 (1H, brd, J =8.0
Hz), 7.09 (1H, td, J =
7.9, 1.2Hz), 7. 21 (1H,
td, J =7.9, 1.2 Hz),
7.52 (1H, d, J = 7.9
Hz), 7.69 (1H, d, J =
7.9 Hz), 10.1 (1H, s).
MS (ESI*) mlz: 432

( VH) .

[o]p?® = -189 (c 0. 10,
Et OH)

24-6

MeO

(-)-1-[(3S, 4R
")-4-(2,6-difl
uor o- 4- net hoxy
phenyl )-1-(2-h
ydr oxyet hyl ) -2
-oxopyrrolidin
-3-yl]-3-pheny
| urea

TH- NMR (400 MHz,
CDA 5) 53.21-3.28
(1H, m), 3.35-3.44
(1H, ), 3.47-3.63
(4H, nm), 3.68-3.75
(1H, ), 3.75(3H, s),
4.64-4.68 (1H, m,
4.77 (1H, t, J = 5.
Hz), 6.51 (1H, d, J
8.6 Hz), 6.74 (2H, d,
J=10.4Hz), 6.87 (1H,

I o

t, J =7.3 Hz), 7.18

(2H,t J=7.9 H),
.32 (2H, d, J = 7.3

Hz), 8.64 (1H, s).

MS (ESI*) miz: 406

( MHY) .

[¢]p™ = -88 (c 0.13,

Et
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[0727]

[ Tabl e 92]

Ex. No Structure Chem cal nane P.D

24-7 (-)-1-[(3S,4R | 'H NWR (400 MHz,
")-4-(2,6-difl |DMBO-dg) & 2.18 (3H,

HoR 0
. OH
I gs g
Me F
F
MeO

uor o- 4- net hoxy
phenyl )-1-(2-h
ydr oxyet hyl ) -2
-oxopyrrolidin
-3-yl]-3-(p-to
lyl)urea

s), 3.20-3.30(1H M,
3.33-3.43 (1H, m,
3.45-3.62 (4H, m,
3.67-3.75 (1H, m,
3.75(3H, s), 4. 65 (1H,

dd, J =9.2, 8.6 Hz),
4.77 (1H, t, J =5.5
Hz), 6.46 (1H, d, J =
8.6 Hz), 6.70-6.77
(2H, m, 6.98 (2H, d,
J=8.6 ) 7.20 (2H
d, J = 8.6 Hz), 8.53
(1H s)

(ESI) mz: 420
(M)

[a]o?’ = -199 (c 0.12,
Et OH)

24-8

NC

MeO

(-)-1-(4-cyano
phenyl)-3-[(3S
" 4R)-4-(2, 6-

difluoro—4-met
hoxyphenyl ) - 1-
(2- hydr oxyet hy
| )-2-oxopyrrol
idin-3-yl]urea

"H NVR (400 MHz,

DVBO- dg) & 3.20-3.28
(1H, n), 3.37-3.46
(1H, m), 3.48-3.63
(4H, m), 3.72-3.82

(1H, M, 3.75(3H, s),
4.66 (1H, dd, J =10. 4,
8. 6Ft) 4.78 (1H, t,
4.9 Hz), 6.70-6.78
2 n), 6.83 (1H, d,
=8.6 Hz), 7.49 (2H,
J 8.6 Hz), 7.62
8.6 Hz),

—~
||

431

366




[ 0728]

[ Tabl e 93]
Ex. No Structure Chem cal nane P. D.
24-9 88 2 o (-)-1-(6-chlor [TH NVR (400 Mz,
JORES opyridin-3-yl) |DVBO-ds) 5 3.18-3.28
o ] -3-[(3S,4R)- |(1H mn), 3.38-3.46
» 4-(2,6-difluor | (1H mn), 3.47-3.63
) o—4-methoxyphe |(4H, m, 3.73-3.81

nyl)-1-(2-hydr
oxyet hyl ) - 2- ox

(1H, ), 3.75(3H, s),
4.66 (1H, dd, J =11.0,

opyrrolidin-3- | 8.6 FB), 4.77 (1H, t,

yl Jurea J=5.5Hz), 6.71-6.78
(2H, m, 6.83 (1H, d,
J=8.6Hz), 7.32 (1H,
d J =8.6 Hz), 7.87
(1H, dd, J =8.6, 3.0
Hz), 8.34 (1H, d, J =
3.0Hz), 9.09 (1H, s).
MS (ESI™) mz: 441
(MHY) .
[o]p?® = -153 (¢ 0. 10,
Et

24-10 (-)-1-(benzo[b | *H NMR (400 MHz,

]thi ophen-2-yl |DMSO-dg) & 3.20-3.27

)-3-[(3S,4R) |(1H, m, 3.40-3.48

-4-(2,6-difluo |(1H, m, 3.50-3.64

ro—4-methoxyph
enyl)-1-(2-hyd
roxyet hyl)-2-o
xopyrrolidin-3
-yl Jurea

(4H, m), 3.76 (3H, s),
3.80 (1H, g, J = 9.8
Hz), 4.68 (1H, dd, J =
9.8, 8.6Hz), 4. 78 (1H,
t, J =5.5 H), 6.67
(1H, s), 6.72-6.79

(2H, ), 6.87(1H, brd,
J=8.0Hz), 7.09 (1H,
td, J =7.9, 1.2 Hz),
7.21 (1H, td, J =7.09,
1.2 Hz), 7.52 (1H, d,
J=7.9Hz), 7.69 (1H,

d, J =7.9 H), 10.1
(1H, s).

MS (ESI™) mz: 462
(M) .

[a]p?® = -170 (c 0. 11,
Et OH)
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[ 0729]

[ Tabl e 94]
Ex. No Structure Chem cal nane P. D.
24-11 (-)-1-[(3S,4R) |[*H NWR (400 MHz, CDCl ,)

MeO

-4-(2,6-difluor
0- 4- met hoxyphen
yl)-2-o0xo0-1-pro
pyl pyrrolidin-3
-yl]-3-(4-fluor
ophenyl ) urea

60.96 (3H, t, J=7.3Hz),
1.57-1.67 (2H ),
3.25-3.33 (1H, m,
3.42-3.50 (1H, n), 3.57
(1H, t, J = 9.2 Hz),
3.62-3.70 (1H, m, 3.78
(3H, s), 4.14-4.23 (1H,
n, 4.39-4.46 (1H m,
6.20 (1H, brs), 6.47
(2H, d, J = 10.4 Hz),
6.70-6.77 (2H, m,
7.03-7.10 (2H, m,
(1H, brs).

MBS (ESIY) mz: 422 (WH).
[o]?* = -126 (c 0.19,
Et OH)

7.68

24-12 (-)-1-[(3S,4R) | "H NWR (400 MHz, CD:CN)
-1-benzyl -4-(2, |5 3.35-3.45 (2H, m),
6-di fluoro-4-me |[3.72 (3H, s), 3.88 (1H,
t hoxyphenyl)-2- |q, J=9.2Hz), 4.47 (2H,
MeG oxopyrrolidin-3 |s), 4.65 (1H, dd, J =
-yl]-3-(4-fluor |10.4, 8.0Hz), 5.66 (1H,
ophenyl ) urea d, J=8.0Hz), 6.53 (2H,
d, J=11.0Hz), 6.91(2H,
t,J=9.2Hz), 7.23-7.36
(7H, m, 7.48 (1H s).
MS(ESIY) mz: 470 (MH').
[o]?® = -109 (c 0.17,
Et OH)
24-13 (-)-1-[(3S,4R) | 'H NWR (400 Mz,

-4-(2,6-difluor
0- 4- met hoxyphen
yl)-2-oxo0-1-(py
ridin-3-ylnmethy
[)pyrrolidin-3-
yl]1-3-(4-fluoro
phenyl ) ur ea

DVBO-dg) & 3.46 (1H, t,
J =9.8 H), 3.55 (1H,
t, J=9.8Hz), 3.74 (3H,
s), 3.88(1H, q, J =9.6
Hz), 4.51(1H, d, J=15.9
Hz), 4.61-4.69 (2H, m),
6.64 (1H, d, J =9.5 Hz),
6.74 (2H, d, J =9.5 Hz),
7.03 (2H, td, J = 7.6,
2.2 Hz), 7.29-7.37 (4H,
m, 7.81(1H, td, J=7.6,
1.8 Hz), 8.54 (1H, q, J
=2.2Hz), 8.74 (1H, s).
(ESI*) mz: 470 (MH).
15° = -142 (c 0. 10,

oH)

N
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[ 0730]

[ Tabl e 95]
Ex. No Structure Chem cal name |P.D
24- 14 (-)-1-{(3S,4R | "H- NMR (400 Mz,
")-4-(2,6-difl |DVMBO-dg) & 3.31 (3H,
F uor o- 4-met hoxy |s), 3.67(1H t, J=9.5
phenyl)-1-[(me | Hz), 3.76(3H, s), 3.85
MeO thylsulfonyl)m|(1H, t, J = 8.9 Hz),
ethyl]-2-oxopy [4.02 (1H, q, J = 9.8
rrolidin-3-yl} |Hz), 4.55(1H, dd, J =
-3-(4-fluoroph |11.0, 7.9 Hz), 4.71
enyl ) urea (1H, d, J = 14.7 Hz),
4.82 (1H, d, J =14.7
Hz), 6.72 (1H, d, J =
10. 0 Hz), 6. 77 (2H, d,
J=10.0Hz), 7.03 (2H,
dt, J=14.5, 3.7 Hz),
7.33-7.36 (2H, m,
8.89 (1H, s).
MS (ESI™) mlz: 472
(VH) .
[o]p?® = -203 (¢ 0. 10,
Et OH)
24-15 (-)-{(3S,4R) |[TH NWR (400 M,
-4-(2,6-difluo |DMBO-dg) & 3.68-3.90

r o- 4- met hoxyph
enyl)-3-[3-(4-
fl uor ophenyl ) u
rei doj - 2- oxopy
rrolidin-1-yl}
nmet hanesul f ona
m de

(6H, m, 4.53 (1H, d,
J=13.5Hz), 4.69 (1H,
d, J =13.5 Hz), 4.77
(1H, t, J = 10.0 Hz),
6.51 (1H, d, J = 8.6
Hz), 6.76 (2H, d, J =
10.4 Hz), 7.03 (2H, t,
J=8.6Hz), 7.09 (2H,
s), 7.31-7.35(2H, m,
8.81 (1H, s).
MS (ESI™) m z:
( MH) .

[a]p?® = -120 (c 0. 10,
Et OH)

473
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[ 0731]

[ Tabl e 96]

Ex. No Structure Chem cal nane P.D

24- 16 (-)-2-{(3S,4R | 'H NWR (400 MHz,
")-4-(2,6-difl |DVMBO-dg) 51.21 (3H, t,

MeO

uor o- 4- net hoxy
phenyl ) -3-[ 3-(
4-f | uor ophenyl
) ur ei doj - 2- oxo
pyrrolidin-1-y
| }acetic acid

et hyl ester

J=6.7Hz), 3.51-3.61
(2H, m, 3.76 (3H, s),
3.82 (1H, q, J = 10.4
Hz), 3.97 (1H d, J =
17.0 Hz), 4.13 (2H, q,
J=6.7H), 4.27 (1H
d, J=17.0 Hz), 4.67
(1H, dd, J = 10.4, 8.6
Hz), 6.68-6.80 (3H,
m, 7.01(2H, t, J=9.2
Hz), 7.33 (2H, dd, J =
9.2, 4.9Hz), 8. 79 (1H,
S).

MS (ESI™) m z:
(M) .

[a]p?® = -128 (¢ 0. 11,
Et OH)

466

24-17

(-)-1-{(3S, 4R
")-4-(2,6-difl
uor o- 4- net hoxy
phenyl )-1-[ (5-
met hyl oxazol - 2
-yl )met hyl ] - 2-
oxopyrrolidin-
3-yl}-3-(4-flu
or ophenyl ) ur ea

TH NVR (400 MHz,
DMSO-dg) & 2.27 (3H,
s), 3.49(1H t, J=9.
Hz), 3.59 (1H, t, J
9.2 Hz), 3.75(3H, s),
3.82 (1H, q, J = 9.
Hz), 4.44 (1H, d, J
16.5 Hz), 4.64-4.71
(2H, m, 6.61 (1H, d,
J =8.6 Hz), 6.75 (2H,
d, J =10.4 Hz), 6.80
(1H, s), 7.02 (2H, t,
J=9.2Hz), 7.33 (2H,
dd, J = 8.6, 4.9 Hz),
8.71 (1H, s).
MS (ESI") m z:
( MHY) .

[a]p?® = -108 (c 0. 12,
Et OH)

N

I oo

475
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[0732]

[ Tabl e 97]

Ex. No Structure Chem cal nane P.D

24-18 (-)-1-{(3S,4R | 'H NWR (400 MHz,
*)-4-(2,6-difl DVBO- dg)

H H ©
N._N,,
ISRy
F F _}O
N
e N A
MeO

uor o- 4- net hoxy
phenyl )-1-[ (5-
met hyl -1, 3, 4-0
xadi azol - 2-yl)
met hyl ] - 2- oxop
yrrolidin-3-yl
}-3-(4-fluorop
henyl ) ur ea

d 2.49 (3H,
s), 3.51(1H, t, J=9.
Hz), 3.62 (1H t, J
9.2 Hz), 3.75(3H, s),
3.84 (1H, g, J = 9.2
Hz), 4.64-4.68 (2H,
m, 4.81 (1H, d, J =
16.5 Hz), 6.61 (1H, d,
J=8.6 Hz), 6.76 (2H,
d, J =11.0 Hz), 7.02
(2H, t, J = 9.2 Hz),
7.33 (2H, dd, J = 8.6,
4.9 Hz), 8.71 (1H, s).
MS (ESI™) mz: 476
VHY) .

[a]p?® = -106 (c 0. 11,
Et OH)

2

~~

24-19

(-)-1-[(3S, 4R
")-4-(6-fluoro
- 2, 3-di hydr obe
nzof uran-5-yl)
-1- (2- hydr oxye
t hyl ) - 2- oxopyr
rolidin-3-yl]-
3-(4-fluorophe
nyl ) urea

TH NVR (400 Mz,
DVMSO-dg) 53.12 (2H, t,
J=8.6H), 3.16-3.21

(1H, n), 3.29-3.3.44
(2H, m), 3.49-3.53
(2H, m), 3.56-3.66
(2H, n), 4.55 (2H, t,
J=8.6Hz), 4.62 (1H,
t, J =9.5 Hz), 4.76
(1H, t, 5.5 Hz),
6.53-6.66 (1H, m,
6.64 (1H, d, J = 11.0
Hz), 7.03 (2H t, J =
8.6 Hz), 7.34-7.39
(3H, m), 8.67-8.76
(1H, m.

MS (ESI ") miz: 418
(M)
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[ 0733]

[ Tabl e 98]
Ex. No Structure Chem cal nane P.D
24-20 (-)-2-{(3S, 4R | 'H-NW\R (400 Mz,

")-4-(6-fluoro
- 2, 3-di hydr obe
nzof uran-5-yl)
-3-[3-(4-fluor
ophenyl ) urei do
] - 2- oxopyrr ol
di n-1-yl }aceti
c acid ethyl
ester

DMBO-dg) 31.21 (3H, t,
J=6.7Hz), 3.10-3. 16
(2H, m), 3.27-3.38

(1H, m, 3.60 (1H, t,
J=8.6Hz), 3.65-3.70
(1H, m, 4.02 (1H, d,
J=17.7Hz), 4. 11- 4. 19
(3H, m, 4.55 (2H, t,
J=8.3Hz), 4.62 (1H,

J

t, = 9.8 Hz), 6.66
(1H, d, J = 11.0 Hz),
6.81 (1H, brs), 7.03
(2H, t, J = 8.6 Hz),
7.31-7.38 (3H m,
8.81-8.84 (1H, m.
M5 (ESI*) mlz: 460
(NHQ.

[a]o?’ = -109 (c 0. 11,
Et OH)

24-21

(-)-2-{(3S, 4R
")-4-(6-fluoro
-2, 3-di hydr obe
nzof uran-5-yl)
-3-[3-(4-fluor
ophenyl ) urei do
] - 2- oxopyrr ol
din-1-yl}-2-ne
t hyl pr opanoi c
acid et hyl
ester

TH NMR (400 Mz,
DVMBO-dg) 51.18 (3H, t,
J=7.0Hz), 1.39 (3H
s), 1.44 (3H, s), 3.12
(2H, t, J = 8.9 Hz),
3.28-3.38 (1H, m,
3.60 (1H, t, J = 10.
Hz), 3.74 (1H, t, J
8.9 Hz), 4.03-4.09
(2H, m, 4.53-4.57
(3H m, 6.62-6.67
(1H, m), 6.66 (1H d,
J=11.0Hz), 7.02 (2H,
t, J = 8.9 Hz),
7.33-7.36 (3H, m,
8.70 (1H, s).
MS (ESI") m z:
( MH) .

[a]?’ = -140 (c 0.12,
Et OH)

488

372




[ 0734]

[ Tabl e 99]
Ex. No Structure Chem cal name |P.D
24- 22 (-)-1-[(3S,4R | "H-NVR (400 Mz,
")-1-(cyclopro |[DVBO-dg) & 0.21-0.29
pyl methyl)-4-( | (2H, m, 0.49-0.55
6-fluoro-2,3-d |(2H, n), 0.92-1.02
i hydr obenzofur | (1H, m, 3.03 (1H, dd,
an-5-yl)-2-oxo0 |J = 13.9, 7.3), 3.17
pyrrolidin-3-y [(2H, t, J = 8.8 Hz),
[1-3-(4-fluoro |3.28(1H, dd, J=13.9,
phenyl ) ur ea 7.0 Hz), 3.33-3.43
(1H, m, 3.64-3.73
(2H, m, 4.58-4.67

(1H, m), 4.60 (2H t,
J=8.8Hz), 6.64-6.71
(1H, m, 6.70 (1H, J =
11.0 Hz), 7.07 (2H, t,
J=8.9Hz), 7.38-7.46
(3H, m, 8.77 (1H, s).
MS (ESI™) mz: 428

( MHY) .

[a]?’ = -159 (c 0. 11,
Et OH)

24- 23

(-)-1-[(3S, 4R
") - 1- (cyanonet
hyl)-4-(6-fluo
ro-2, 3-di hydro
benzof uran-5-y
| )-2-oxopyrrol
idin-3-yl]-3-(
4-f | uor ophenyl
)urea

'H-NMR (400 MHz,
DVBO-dg) &3.12 (2H, t,
J=9.1Hz), 3.29-3.34
(1H, m, 3.65 (1H, t,
J=9.1Hz), 3.73-3.81
(1H, m, 4.44 (2H s),
4.53-4.60 (3H, m),
6.65 (2H, d, J =10.9
Hz), 7.25-7.32 (1H,
m, 7.37-7.40 (3H, m),
9.32 (1H, brs).

MS (ESI™) m z:

413( VHY .

[a]p?® = -136 (c 0.11,
Et OH)

373




10

[ 0735]

Chem cal nane

P.D

RoR T
eg pase
F =0
F N‘N/)\Me
O

(-)-1-{(3S, 4R
")-4-(6-fluoro
- 2, 3-di hydr obe
nzof uran-5-yl)
-1-[(5-met hyl -
1, 3, 4- oxadi azo
[ -2-yl) et hyl ]
-2-oxopyrrolid
in-3-yl}-3-(4-
fl uor ophenyl ) u
rea

"H-NVR (400 MHz,
DMBO-dg) & 2.49 (3H,
s), 3.12(2H, t, J=9.1
Hz), 3.29-3.37 (1H,
n, 3.63(1H, t, J=9.1
Hz), 3.69-3.77 (1H,
M, 4.55(2H, t, J=8.5
Hz), 4.62-4.76 (3H,
M, 6.57(1H d, J=9.1
Hz), 6.65 (1H, d, J =
10.9 Hz), 7.01-7.06
(2H, m), 7.34-7.38
(3H, m), 8.64 (1H, s).
MS (ESI") m z:

470( \H) .

[o]p? = -126 (c 0. 10,
Et OH)

[ Tabl e 100]

Ex. No Structure
24- 24

[ 0736]

<Exanpl e 25-1>

[0737]

[ Chemi cal Formula 147]

MeO

[ 0738]

(-)-1-[(3S, 4R) - 4-(2- Fl uor o- 4- net hoxyphenyl ) - 1- (2- hydr oxyet h

yl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea

The sane nethod as in Exanple 24-1 was perforned using

[ (3S", 4R’) - 4- (2-f | uor o- 4- met hoxyphenyl ) - 1- ( 2- hydr oxyet hyl ) - 2-

oxopyrrolidin-3-yl]carbam c acid benzyl
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[ (3S, 4R)-4-(2, 6-di fl uoro-4-met hoxyphenyl ) - 1- net hyl - 2- oxopyr
rolidin-3-yl]carbam c acid benzyl ester to obtain the title
conmpound.

'H NVR (400 MHz, DMBO-dg) & 3.14-3.20 (1H, n), 3.28-3.42 (2H, m,
3.48-3.52 (2H, n), 3.57-3.66 (2H, n), 3.72 (3H, s), 4.66 (1H, dd,
J=11.0, 8.6 Hz), 4.73 (1H, t, J = 5.5 Hz), 6.45 (1H, d, J = 8.6
Hz), 6.75-6.80 (2H, n), 6.98-7.04 (2H, n), 7.30-7.36 (2H, ), 7.44
(1H, dd, J = 9.2, 9.2 Hz), 8.60 (1H s).

MBS (ESI*) miz: 406 (M.

[o] &’ =-118 (c 0.10, EtOH)

[ 0739]

<Exanpl e 26- 1>

[ 0740]

[ Chem cal Formula 148]

MeO

[0741]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uoro-4- met hoxyphenyl ) - 1- ( 2- hydr ox
yet hyl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea

The sane nethod as in Exanple 24-1 was perforned using
[ (3S", 4R’) - 4- (2, 6-di f1 uor o- 4- net hoxyphenyl ) - 1- ( 2- hydr oxyet hyl
) - 2-oxopyrrolidin-3-yl]carbam c acid benzyl ester in place of
[ (3S, 4R)-4- (2, 6-di fl uoro-4- met hoxyphenyl ) - 1- net hyl - 2- oxopyr

rolidin-3-yl]carbam c acid benzyl ester to obtain the title
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conmpound.

14 NVR (400 MHz, DMBO-dg) & 3.21-3.30 (1H, m), 3.36-3.45 (1H ),

3.48-3.62 (4H, m), 3.71-3.78 (1H m),

J =10.4, 8.6 Hz), 4.77 (1H,

t,

Hz), 6.75 (2H, d, J = 11.0 Hz),

m, 8.68 (1H, s).

MS (ESI™) mz: 424 (M.
[o] 2’ =-139 (c 0.11, EtOH)
[0742]

<Exanmpl e 27-1>

[ 0743]

[ Chem cal Fornula 149]

[ 0744]

3.76 (3H, s), 4.66 (1H dd,

J=5.5H), 6.51 (1H, d, J = 8.6

6.99-7.06 (2H, m,

7.31-7.37 (2H

(+) - 1- (4- Fl uorophenyl )-3-[ (3R, 4S) - 1- net hoxy- 4- (4- met hoxyphe

nyl)-2-oxopyrrolidin-3-yl]urea

The sane nethod as in Exanple 1-1 was perfornmed using

(3R, 4S") - 1- met hoxy- 4- (4- met hoxyphenyl ) - 2- oxopyrrol i di ne-3-ca

rboxylic acid in place of

(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl

ic acid to obtain the title conpound.

14 NVR (400 MHz, CDCl3) & 3.55 (1H, t, J = 8.5 Hz),

3.74-3.82 (1H

m, 3.80 (3H, s), 3.89 (3H, s), 4.01 (1H, t, J =8.2 Hz), 4.10 (1H,
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dd, J = 8.5, 8.2 Hz), 6.08 (1H, brs), 6.79 (2H, t, J = 8.8 Hz),
6.89 (2H, d, J = 9.1 Hz), 7.12 (2H, q, J = 4.6 Hz), 7.20 (2H, d,
J =9.1 Hz), 7.50 (1H, brs).

MS (ESI") mz: 374 (VHY).

[ o] 2= +144(c 0.12, EtCOH)

[ 0745]

<Exanpl e 27-2>

[ 0746]

[ Chem cal Formula 150]

MeO

[0747]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 1- net hoxy- 2
-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea

The sane nethod as in Exanple 1-1 was perfornmed using
(3S', 4R) - 4- (2, 6-di f 1 uor o- 4- net hoxyphenyl ) - 1- met hoxy- 2- oxopyr
rolidine-3-carboxylic acid in place of
(-)-(3S, 4R) - 4- (4- met hoxyphenyl ) - 2- oxopyrr ol i di ne- 3- car boxyl
ic acid to obtain the title conpound.
'H NVR (400 MHz, DVMBO-dg) & 3.54-3.61 (1H, m), 3.73 (3H, s), 3.76
(3H, s), 3.80-3.89 (2H, m, 4.46 (1H t, J = 8.9 Hz), 6.67 (1H
d, J=8.6Hz), 6.77(2H, d, J=8.6 Hz), 7.00-7.05(2H, m), 7.32-7.36

(2H, m), 8.83 (1H s).
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MS (ESI*) mz: 410 (M.
[o] o = -208 (c 0.20, EtOH)
[ 0748]

<Exanpl e 28-1>

[0749]

[ Chemi cal Formula 151]

[ 0750]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uoro-4-hydr oxyphenyl ) - 2- oxopyrr ol
idin-3-yl]-3-(4-fluorophenyl)urea

10% Pal | adi umon carbon (49 ng) was added to a sol uti on of
1-[ (3S', 4R) - 4- [ 4- (benzyl oxy- 2, 6-di f | uor ophenyl ) - 2- oxopyr r ol
di n-3-yl]-3-(4-fluorophenyl)urea(490ng) i net hanol (10 nlL) under
an argon at nosphere to produce areaction solution. The reaction
solution was stirred at room tenperature under a hydrogen
at nosphere for 4 hours. The reaction solution was filtered over
Celite, and t he sol vent was renoved under reduced pressure. The
resi due was purifiedbysilicagel col um chronat ography (hexane :
ethyl acetate =4 : 1 followed by ethyl acetate), to obtain the
title conpound as a white solid (383 np).
'H NVR (400 MHz, DMBO-dg) 6 3.23-3.28 (1H, m), 3.41 (1H, t, J = 9.2
Hz), 3.74 (1H g, J = 9.6 Hz), 4.52 (1H, dd, J = 10.7, 8.3 Hz),

6.41 (2H, d, J =10.4 Hz), 6.45 (1H d, J =7.9 Hz), 6.99-7.04 (2H,
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m, 7.31-7.35 (2H, n), 8.01 (1H, s), 8.66 (1H, s).
MB (ESI*) mz: 366 (VHY).

[ o] o?8= -151(c 0.1, Et OH)

[0751]

<Exanpl e 28-2>

[0752]

[ Chem cal Fornmula 152]

[0753]
1-[(3S', 4R) - 4- (2, 6- Di f | uor o- 4- hydr oxyphenyl ) - 2- oxopyrrol i di n
-3-yl]-3-phenyl urea

The sane nethod as in Exanple 28-1 was perforned using
1-[(3S', 4R) - 4- (4- (benzyl oxy- 2, 6-di f | uor ophenyl ) - 2- oxopyr r ol
din-3-yl]-3-phenylurea in place of
1-[(3S', 4R) - 4- (4- benzyl oxy- 2, 6-di f| uor ophenyl ) - 2- oxopyrrolid
in-3-yl]-3-(4-fluorophenyl)urea to obtain the title conpound.
'H NMVR (400 MHz, DVBO-dg) & 3.25-3.30 (1H, m), 3.42 (1H t, J = 8.6
Hz), 3.74 (1H, ¢, J = 9.6 Hz), 4.53 (1H, dd, J = 11.0, 8.6 Hz),
6.41-6.47 (3H, m, 6.86 (1H, t, J =7.3 Hz), 7.18 (2H, t, J = 7.9
Hz), 7.32 (2H, d, J = 7.9 Hz), 8.03 (1H s), 8.60 (1H, s), 10.35
(1H, brs).

M5 (ESI*) miz: 348 (MH).
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[ 0754]
<Exanpl e 28-3>
[ 0755]

[ Chem cal Formula 153]

[ 0756]
(-)-1-[(3S', 4R) - 4- (6- Fl uor oi ndol i n-5-yl ) - 2- oxopyrrolidin-3-y
I ]-3-(4-fluorophenyl)urea

The sanme nethod as in Exanple 28-1 was perforned using
1-[(3S', 4R) - 4- (1- benzyl - 6-f | uor oi ndol i n-5-yl ) - 2-
oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea in place of
1-[ (3S', 4R) - 4- (4- benzyl oxy- 2, 6-di f | uor ophenyl ) - 2- oxopyrrolid
in-3-yl]-3-(4-fluorophenyl)urea to obtain the title conpound.
"H NVR (400 MHz, DVMSO-dg) & 2.83 (2H, t, J = 8.5 Hz), 3.11 (1H t,

J

9.7 Hz), 3.35-3.44 (3H, m), 3.53-3.61 (1H, n), 4.47 (1H dd,

J

11.5, 9.1 Hz), 5.68 (1H, br), 6.20 (1H, d, J = 11.5 Hz), 6.36
(1H, d, J = 8.5 Hz), 7.00-7.05 (2H, n), 7.11 (1H, d, J = 7.9 Hz),
7.33-7.37 (2H, m), 7.87 (1H, s), 8.55 (1H, s).

MS (ESI™) mlz: 373 (MH).

[o] o*'= -202 (c 0.12, EtOH)

[0757]

<Exanpl e 28-4>
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[ 0758]

[ Chem cal Fornula 154]

[0759]
(-)-1-[(3S, 4R)-4-(2, 6-Di fl uor o- 4- met hoxyphenyl ) - 2- oxopyr r ol
i din-3-yl]-3-(4-ethynyl phenyl)urea

Pot assi um carbonate (1 ny) was added to a solution of
1-[(3S', 4R) - 4- (2, 6-di fl uor o- 4- met hoxyphenyl ) - 2- oxopyrrol i di n
-3-yl]-3-{4-[(trinmethylsilyl)ethynyl]phenyl}urea (66 ng) in
met hanol (1.4 nl) under i ce-coolingtoproduceareactionsolution.
The reaction solutionwas stirred at roomtenperature for 8 hours
The reaction solution was concentrated under reduced pressure,
and the residue was then purified by silica gel colum
chromat ogr aphy (hexane : ethyl acetate = 1 : 1, ethyl acetate,
and et hyl acetate : nethanol =4 : 1inturn), toobtainthetitle
conpound as a colorless solid (44 np).
'H NVR (400 MHz, DMBO-dg) 8 3.27-3.32 (1H, m), 3.45 (1H, t, J = 9.2
Hz), 3.75 (3H, s), 3.80 (1H, ddd, J =11.0, 9.2, 9.2 Hz), 3.98 (1H,
s), 4.56 (1H, dd, J=11.0, 8.6 Hz), 6.57 (1H, d, J=8.6 Hz), 6. 70-6. 77
(2H, n), 7.28 (2H, d, J = 8.6 Hz), 7.35 (2H, d, J = 8.6 Hz), 8.07
(1H, s), 8.89 (1H, s)

M5 (ESI*) miz: 386 (MH).
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[ o] o?8=-147 (c 0.11, EtOH)
[ 0760]

<Exanpl e 28-5>

[0761]

[ Chem cal Formula 155]

Me—NH

[0762]
(-)-1-{(3S,4R)-4-[2, 6-Di fl uoro-4- (et hyl am no) phenyl ] - 2- oxo
pyrrolidin-3-yl}-3-(4-fl uorophenyl)urea

Trifluoroacetic acid (1 nL) was added to
(3,5-di fluoro-4-{(3R, 4S’)-4-[3-(4-fluorophenyl)ureido]-5-0xo0
pyrrolidin-3-yl}phenyl)(nmethyl)carbam c acid tert-butyl ester
(80 ng) to produce areactionsolution. Thereaction solutionwas
stirredat 60°Cfor 1 hour. Thereactionsolutionwas concentrated
under reduced pressure, a saturated aqueous sodi um hydrogen
car bonat e sol uti on was added to the resi due, and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with
wat er and a brine successively, and dried over anhydrous sodi um
sul fate. The sol vent was renoved under reduced pressure, and t he
resi due was then purified by silica gel colum chromatography

(ethyl acetate), toobtainthetitle conpoundas acolorlesssolid

(30 nm).
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'H NVR (400 MHz, DMSO-dg) & 2.63 (3H, d, J = 4.9 Hz), 3.25 (1H, t,
J =10.1 Hz), 3.37 (1H, t, J =8.9 Hz), 3.67 (1H, q, J = 9.8 Hz),
4.52 (1H, dd, J = 11.0, 8.6 Hz), 6.16 (2H, d, J = 12.0 Hz), 6.21
(1H, d, J = 4.9 Hz), 6.40 (1H, d, J = 8.6 Hz), 6.99-7.04 (2H, m),
7.32-7.36 (2H, m), 7.98 (1H, s), 8.61 (1H, s).

MS (ESI") mfz: 379 (MVHY).

[o] o**= -54 (c 0.14, EtOH)

[0763]

<Exanpl e 28-6>

[0764]

[ Chem cal Fornula 156]

[0765]
1-[(3S', 4R)) - 4- (6- Fl uor o- 1- oxo- 2, 3-di hydr o- 1H-i nden-5-yl)-2-0
xopyrrolidin-3-yl]-3-(4-fluorophenyl)urea

A Dess-Martin reagent (14 ng) was added to a sol ution of
1-[(3S', 4R) - 4- (6-f | uor o- 1- hydr oxy- 2, 3- di hydr o- 1H-i nden-5-yl)
-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea (13 ng) in a
m xture of dichl oronmet hane (0.66 nlL) and acetonitrile (0.66 m)
under an argon at nosphere under cooling to produce a reaction
solution. The reaction solutionwas stirred at roomtenperature

for 3 hours. A saturated aqueous sodi um hydrogen carbonate
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sol ution was added to the reaction solution, and the m xture was
extracted with ethyl acetate. The organic | ayer was washed with
a brine, and dried over anhydrous sodiumsul fate. The sol vent
was renoved under reduced pressure, and the residue was then
purified by silica gel columm chronmatography (hexane : ethyl
acetate = 1 : 1, ethyl acetate, and ethyl acetate : nethanol =
9: 1inturn), toobtainthetitle conpound as a col orless solid
(11 ng).

'H NVR (400 MHz, DMBO-dg) 6 2.64-2.67 (2H, m), 3.15 (2H, t, J = 5.2
Hz), 3.27 (1H, t, J =8.6 Hz), 3.53 (1H, t, J = 8.9 Hz), 3.89 (1H

g, J = 9.8 Hz), 4.65 (1H, dd, J = 11.6, 8.6 Hz), 6.53 (1H, d, J

8.6 Hz), 7.00-7.04 (2H, m), 7.32-7.37 (3H, n), 7.82 (1H, d, J

6.1 Hz), 8.04 (1H, s), 8.69 (1H, s).
MBS (ESI*) miz: 386 (M.

[0766]

<Exanpl e 29-1>

[0767]

[ Chem cal Fornmula 157]

Mé
[ 0768]

(-)-3,5-Difluoro-4-{(3R,4S)-4-[3-(4-fluorophenyl)ureido]-5-

oxopyrrolidin-3-yl}-N, N-di met hyl benzam de
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Acetonitrile (3 nm.), palladiumll) acetate (14 ny),
(1)-2,2" -bi s(di phenyl phosphi no)-1, 1' - bi napht hyl (rac- Bl NAP)
(38 ng), hexacarbonyl nol ybdenum (Mo(CO)s) (240 ng), cesium
car bonate (236 ng), and di net hyl am ne (3 nL, 2. 0 Mtetrahydrofran
sol ution) were added to a solution of
3,5-di fluoro-4-{(3R, 4S)-4-[3-(4-fl uorophenyl)ureido]-5-oxop
yrrolidin-3-yl}phenyl trifluoronmethanesul fonate (300 ng) in
toluene (6 nm.) to produce a reaction solution. The reaction
solution was stirred at 70°C under an argon at nosphere for 3 hours.
The reaction solution was filtered over Celite and washed with
et hyl acetate. The solvent was renoved under reduced pressure,
and the residue was then purified by silica gel colum
chromat ogr aphy (hexane : ethyl acetate = 4 : 1, ethyl acetate,
and et hyl acetate : nethanol =9 : 1inturn), toobtainthetitle
conpound as a white solid (192 ny).

'H NMR (400 MHz, DMBO-dg) & 2.88 (3H, s), 2.95 (3H, s), 3.35-3.39
(1H, n), 3.51 (1H, t, J =8.9 Hz), 3.94 (1H q, J = 9.6 Hz), 4.58
(14, dd, J = 10.7, 8.3 Hz), 6.50 (1H, d, J = 7.9 Hz), 6.98-7.03
(2H, n), 7.17 (2H, d, J = 9.2 Hz), 7.29-7.33 (2H, m, 8.11 (1H
s), 8.71 (1H, s).

MB (ESI*) miz: 421 (MH).

[o] o?8= -111(c 0.1, EtOH)

[0769]

<Exanpl e 29-2>

[0770]
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[ Chem cal Fornula 158]

[0771]
(-)-3,5-Difluoro-4-{(3R*,4S*)-4-[3-(4-fl uorophenyl )ureido]-5-
oxopyrrolidin-3-yl}-N-nmethyl benzam de

The same net hod as i n Exanpl e 29- 1 was per f or med usi ng nmet hy
am ne in place of dinethyl amne to obtain the title conpound.
'H NWVR (400 MHz, DVMBO-dg) & 2.77 (3H, d, J = 4.9 Hz), 3.34-3.40 (1H,
m, 3.51 (1H, t, J = 9.2 Hz), 3.93 (1H, q, J = 9.6 Hz), 4.60 (1H,
dd, J = 10.4, 7.9 Hz), 6.53 (1H, d, J = 7.9 Hz), 6.98-7.03 (2H,
m, 7.29-7.32(2H, M, 7.52(2H, d, J=9.8Hz), 8.13(1H, s), 8.56-8.60
(1H, ), 8.74 (1H, s).
MBS (ESI*) miz: 407 (MH).
[ o] o?8= -167(c 0.1, EtOH)
[0772]
<Exanpl e 30- 1>
[0773]

[ Chemi cal Formula 159]
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[ 0774]
(-)-1-[(3S, 4R) - 4- (4- Cyano- 2, 6-di f | uor ophenyl ) - 2- oxopyrrol i d
in-3-yl]-3-(4-fluorophenyl)urea

Zinc cyanide (53 ng) and
tetrakis(tri phenyl phosphi ne)palladium (18 ng) were added to a
sol ution of
3,5-difluoro-4-[ (3R, 4S)-4-(3-(4-fluorophenyl)ureido)-5-oxop
yrrolidin-3-yl]phenyl trifluoronmethanesul fonate (150 ng) in
N, N- di met hyl f or mam de (3 nlL) under an ar gon at nosphere t o produce
a reaction solution. The reaction solution was stirred at 80°C
for 5 hours. The reaction solutionwas filtered over Celite, the
sol vent was renoved under reduced pressure, and the resi due was
purified by silica gel columm chronmatography (hexane : ethyl
acetate = 4 : 1 followed by ethyl acetate), to obtain the title
conpound as a white solid (100 ny).
'H NVR (400 MHz, DMSO-dg) & 3.33-3.38 (1H, m), 3.52 (1H, t, J =10.1
Hz), 3.95 (1H g, J = 9.8 Hz), 4.58 (1H, dd, J = 10.4, 7.3 Hz),
6.51 (1H, d, J =7.9 Hz), 6.98-7.04 (2H, n), 7.27-7.32 (2H, m), 7.81
(2H, d, J =8.6 Hz), 8.18 (1H, s), 8.75 (1H, s).
MB (ESI*) miz: 375 (MH).
[o] o?8= -145 (c 0.1, EtOH)
[0775]
<Exanpl e 31-1>
[0776]

[ Chemi cal Formula 160]

387



10

15

20

[0777]
(-)-3,5-Difluoro-4-{(3R, 4S")-4-[3-(4-fluorophenyl)ureido]-5-
oxopyrrolidin-3-yl }benzam de

A 2 nol /L sodi um hydr oxi de aqueous solution (0.21 nL) was
added to a sol ution of
(-)-1-[(3S, 4R) - 4- (4-cyano- 2, 6-di f | uor ophenyl ) - 2- oxopyrrol i d
in-3-yl]-3-(4-fluorophenyl)urea (160 ng) i n met hanol (4 nL) under
an argon at nosphere to produce areaction solution. The reaction
sol utionwas stirredunder heating at roomt enperature for 1 hour.
Alnol/Lhydrochloricacid(1nm) was addedtothereactionsolution
to nake the reaction solution acidic (pH 1), and the m xt ure was
extracted with ethyl acetate. The organic | ayer was washed with
wat er and a brine, and dri ed over anhydrous sodi umsul fate. The
sol vent was renoved under reduced pressure, and the resi due was
then purifiedbysilicagel columm chromat ography (hexane : et hyl
acetate = 4 : 1, ethyl acetate, and ethyl acetate : nethanol =
95 : 51in turn), to obtain the title conmpound as a white solid
(37 nm).
'H NVR (400 MHz, DMSO-dg) & 3.34-3.41 (1H, nj, 3.52 (1H, t, J = 9.2
Hz), 3.94 (1H, q, J = 9.6 Hz), 4.62 (1H, dd, J = 10.7, 8.3 Hz),

6.52 (1H, d, J = 7.9 Hz), 6.99-7.05 (2H, m), 7.30-7.34 (2H, m),
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7.58 (2H, d, J = 9.8 Hz), 7.64 (1H, s), 8.10 (1H, s), 8.14 (1H
s), 8.74 (1H, s).

M5 (ESI) mlz: 391 (MH)".

HRESI M5 (-) : 391.10226 (cal cul ated as CigHisF3NsOs: 391.10180).
[o] 0?8= -130 (c 0.1, EtOH)

[0778]

<Exanpl e 32-1>

[0779]

[ Chemi cal Formula 161]

N,OMe

MeO

[0780]
(-)-1-(4-Fluorophenyl)-3-[(3S, 4R, Z) - 2- (et hoxyi mi no) - 4- (4- m
et hoxyphenyl ) pyrrolidin-3-yl]urea

10% Pal | adi umon carbon (22 ng) was added to a sol ution of
[ (3S', 4R, Z) - 2- (et hoxyi mi no) - 4- ( 4- met hoxyphenyl ) pyrrolidin-3
-yl ] carbam caci dbenzyl ester (223 ng) i net hanol (12nL) toproduce
a reaction solution. The reaction solution was stirred under a
hydr ogen at nospherefor 1 hour. Thereactionsolutionwasfiltered
over Celite, andthe filtrate was renoved under reduced pressure
to obtain
(3S', 4R, Z) - 3- ami no- 4- (4- net hoxyphenyl ) pyrrol i di n- 2- one
O nmet hyl oxi ne as a white solid. 4-Fluorophenyl i socyanate (68.3

uL) was added to a solution of the obtained
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(3S', 4R, Z) - 3- ami no- 4- (4- net hoxyphenyl ) pyrrol i di n- 2- one

O nethyloxime (140 ng) in tetrahydrofuran (2 nL) to produce a
reaction solution. The reaction solution was stirred at room
tenperature for 1 hour. The reaction solution was concentrated
under reduced pressure, andtheresi duewasthenpurifiedbysilica
gel colum chromat ography (ethyl acetate : nethanol = 10 : 1),
to obtain the title conpound as a white solid (156 nyg).
lI-I-Nl\/R(4OO MHz, DMSO-dg) & 3.13 (1H, t, J=9.1 Hz), 3.22-3.30 (1H,
nm, 3.48 (1H, t, J =8.2 Hz), 3.59 (3H, s), 3.70 (3H, s), 4.82 (1H,
t, J =9.4 H), 6.40 (1H, d, J = 9.7 Hz), 6.69 (1H s), 6.86 (2H,
d, J=8.5Hz), 6.99- 7.05(2H, m), 7.26 (2H, d, J=8.5Hz), 7.32-7.36
(2H, m, 8.45 (1H s).

MBS (ESI*) miz: 373 (MH).

[o] 0?® = -72 (c 0.31, DVBO

[0781]

The sanme nethod as in Exanple 32-1 was perforned using a
correspondi ng i m no substance and i socyanate to obtain the
foll ow ng Exanples 32-2 to 32-20.

The structures and spectral datathereof are shownin Tabl es

101 to 107.
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[0782]

[ Tabl e 101]
Ex. No Chem cal nanme |P.D.
32-2 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
", Z)-4-(2-fluo | & 3.08-3.15 (1H, m),
r o- 4- met hoxyph | 3.40-3.49 (2H, m, 3.58
enyl)-2-(metho | (3H, s), 3.71 (3H, s),
xyi mno)pyrrol |4.97 (1H t, J=9.2 Hz),
idin-3-yl]-3-( [6.39(1H, d, J=9.2Hz),
4-fl uorophenyl |6.71-6.77 (3H m,
) urea 6.97-7.03 (2H, m,
7.29-7.34 (2H, m, 7.38
(1H, dd, J=8.6, 8.6 Hz),
8.48 (1H, s).
MS(ESIY) mz: 391 (V).
(o] = -50 (¢ 0.10,
Et OH)
32-3 (-)-1-[(3S, 4R | "H- NVR( 400 MHz, DVBO- de)
", 2)-4-(2,6-di |5 3.26-3.46 (2H, m),
fluoro-4-nmetho | 3.53-3.59 (1H, m, 3.60
xyphenyl)-2-(m|(3H, s), 3.74 (3H, s),
MeO et hoxyimno)py [5.08 (1H, t, J=9.2 Hz),
rrolidin-3-yl] |6.43(1H, d, J=9.2Hz),
-3-(4-fluoroph [ 6.71(2H, d, J=11. 0Hz),
enyl ) ur ea 6.80 (1H, s), 6.98-7.03
(2H, M, 7.29-7.33 (2H,
n, 8.56 (1H, s).
MS(ESIY) mz: 409 (V).
[a]p?’ = -67 (c 0.10,
Et OH)
32-4 oy Voo (-)-1-(4-fluor [ *H NVR(400 Mz, DVSO- dg)
Q”T”% NH ophenyl )-3-{(3 | 53.15 (1H, t, J=9.1Hz),
F Y, S,4R,2)-2-[( [3.22-3.30 (1H m,
o 2- hydr oxyet hox | 3.48-3.58 (3H, m, 3.70
y)imno]-4-(4- |(3H, s), 3.80 (2H, t, J
met hoxyphenyl) |=5.4 Hz), 4.45 (1H, t,
pyrrolidin-3-y |J=5.8Hz), 4.82(1H, t,
| Jurea J=9.4Hz), 6.39 (1H, d,
J=8.5Hz), 6.69(1H, s),
6.86 (2H, d, J=9.1Hz),
6.99-7.05 (2H, m, 7.27
(2H, d, J = 9.1 Hz),
7.31-7.36 (2H, m, 8.45
(1H, s).
MS(ESI®) mz: 403 (V).
[a]p?® = -86 (c 0. 36,
Et OH)
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[ 0783]

[ Tabl e 102]
Ex. No Str Chem cal nane |P.D.
32-5 (-)-1-{(3S, 4R | *"H- NMR (400 VHz, DVBO- d¢)

H H N
jopye

F FO
F

, Z)-4-(2, 6-di
fluoro-4-neth
oxyphenyl) - 2-
[ (2- hydr oxyet
hoxy) i m no] py
rrolidin-3-y

}-3-(4-fluoro
phenyl ) ur ea

53.27-3.31(1H, m, 3.45
(1H, t, J = 9.8 Hz),
3.50-3.62 (3H, m, 3.74
(3H, s), 3.80-3.82 (2H
m, 4.47 (1H t, J =5.5
Hz), 5.07 (1H, dd, J =
10.4, 9.2 Hz), 6.42 (1H,
d, J=9.2Hz), 6.71 (2H,
d, J=11.0Hz), 6.79 (1H,
s), 6.97-7.04 (2H, m,
7.26-7.34 (2H, m), 8.56
(1H, s).

M5 (ESI*) ml z: 439 (VH).
(o] = -105 (c 0. 10,
Et OH)

32-6 1-[(3S,4R,Z) |'H NVR(400 MHz, DVBO- de)
-4-(2,6-diflu |52.68 (3H,d, J=4.3Hz),
oro-4-methoxy |3.35-3.51 (2H, m,
phenyl)-2-(nme |3.66-3.80 (4H, m, 5.04
thylimno)pyr |((1H t, J = 8.6 Hz),
rolidin-3-yl] |5.96-6.03 (1H, nm), 6.59
-3-(4-fluorop |(1H, d, J=9.8Hz), 6.71
henyl ) ur ea (2H, d, J=10.4Hz), 7.02
(2H, t, J = 9.2 Hz),
7.32-7.39 (2H, m, 8.53
(1H, s).
MS (ESI*) mlz: 393 (MH).
[a]p?® = -205 (c 0. 10,
Et OH) .
32-7 (+)-1-(4-fluo |'H NVR(400 MHz, DVBO- de)

rophenyl)-3-]
(3R, 4S', 2) - 2-
(et hoxyi m no
) - 4- (4- et hox
yphenyl ) pyrro
l'idin-3-yl]ur
ea

§3.13 (1H, t, J=9.1Hz),
3.22-3.30 (1H, m, 3.48
(1H, t, J=8.2 Hz), 3.59
(3H, s), 3.70 (3H, s),
4.82 (1H t, J =9.4 Hz),
6.40 (1H, d, J =9.7 Hz),
6.69 (1H, s), 6.86 (2H,
d, J=8.5Hz), 6.99- 7.05
(2H, m, 7.26 (2H d, J
=8.5Hz), 7.32-7.36(2H,
m, 8.45 (1H, s).

MS (ESI*) mlz: 373 (MH).
(o]’ = +100 (c 0. 15,

Et OH)
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[ 0784]

[ Tabl e 103]
Ex. No Structure Chem cal nane |P.D.
32-8 (-)-1-[(3S, 4R | * H- NMR( 400 MHz, DVSO- d¢)

", 2)-4-(2,6-di
fluoro-4-nmeth
oxyphenyl ) - 2-
(et hoxyi m no
)pyrrolidin-3
-yl]-3-(p-to

yl)urea

52.18 (3H, s), 3.25-3.31

(1H, m, 3.43 (1H, t, J
= 9.2 Hz), 3.53 (1H, q,
J=9.2H), 3.60(3H, s),
3.74 (3H, s), 5.07 (1H,

dd, J=9.2, 8.6Hz), 6.38
(1H, d, J = 8.6 Hz),

6.67-6.74 (2H, m), 6.79
(1H, s), 6.97 (2H, d, J
= 8.6 Hz), 7.18 (2H d,
J=8.6H), 8.40(1H, s).
MS (ESI %) m z: 405 (MH).

o]’ = -102 (c 0. 11,
Et OH)

32-9 (-)-1-(4-cyan |*H NVR(400 Mz, DVSO- de)
ophenyl)-3-[( |83.25-3.34(1H, n), 3.44
3S,4R,2)-4-( |(1H t, J = 9.2 Hz),
2,6-difluoro- |[3.56-3.65 (1H, m, 3.60
4- met hoxyphen |(3H, s), 3.74 (3H, s),
yl)-2-(methox |5.08 (1H, dd, J = 10. 4,
yi m no) pyrr ol 8.6 Hz), 6.68-6.76 (2H,
idin-3-yl]Jure |m, 6.77-6.84 (2H, m,
a 7.49 (2H, d, J =8.6 Hz),

7.62 (2H, d, J =8.6 Hz),

9.18 (1H, s).

MS (ESI*) mlz: 416 (MH).

[a]p?®=-69(c0.10, Et OH)
32-10 (-)-1-(6-chlo |'H NVR(400 MHz, DVSO- de)

MeO

ropyridin-3-y
1)-3-[(3S, 4R
, Z)-4- (2, 6-di
fluoro-4-nmeth
oxyphenyl ) - 2-
(et hoxyi m no
)pyrrolidin-3
-yl Jurea

53.25-3.35(1H, m), 3.43
(1H, t, J = 8.6 Hz),
3.58-3.66 (1H, nm), 3.60
(3H, s), 3.74 (3H, s),
5.08 (1H, dd, J = 10. 4,
8.6 Hz), 6.68-6.80 (3H,
m, 6.81 (1H, s), 7.31
(1H d, J=8.6 Hz), 7.85
(1H, dd, J=8.6, 3.0 Hz),
8.32 (1H, d, J =3.0 Hz),
8.94 (1H, s).

MS (ESI*) mlz: 426 (MH).
[o]5?®=-66(c0.13, Et OH)
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[ 0785]

[ Tabl e 104]
Ex. No Structure Chem cal nane |P.D.
32-11 (-)-1-(benzo] "H NVR( 400 MHz, DMSO- dg)

b] t hi ophen- 2-

yl)-3-[(3S, 4R
" 2)-4-(2,6-di
fluoro-4-nmeth

oxyphenyl ) - 2-

(et hoxyi m no

)pyrrolidin-3

-yl Jurea

53.27-3.33(1H, ), 3.60
(3H, s), 3.44 (1H, t, J
=9.2Hz), 3.62-3. 71 (1H,
m, 3.74 (3H, s), 5.09
(1H, dd, J=9.8, 9.2 Hz),

6.66 (1H, s), 6.70-6.76
(2H, n), 6.81-6.87 (2H,
n, 7.08 (1H, td, J =
7.9, 1.2 Hz), 7.20 (1H,
td, J=7.9, 1.2Hz), 7.51
(1H, d, J=7.9 Hz), 7.69
(1H, d, J=7.9 Hz), 9.93
(1H, s).

MS (ESI ) mlz: 447 (MH).
[o]?=-78(c0. 10, Et OH)

32-12

(-)-1-{(3S, 4R
", 2)-4-(2,6-di
fluoro-4-nmeth

oxyphenyl ) - 2-

[ (2- hydr oxyet

hoxy) i m no] py
rrolidin-3-yl

}-3-(p-tolyl)

urea

TH NVR(400 MHz, DVSO- dg)
52.18 (3H, s), 3.27-3. 34
(1H, M, 3.45 (1H, t, J
=8.6 Hz), 3.50-3.60(3H,
m, 3.74 (3H, s),

3.79-3.82 (2H, m), 4.47
(1H, t, J=6.1Hz), 5.07
(1H, dd, J=10.6, 8. 6 Hz),
6.35 (1H, d, J =8.6 Hz),
6.67-6.75 (2H, m, 6.78
(1H, s), 6.97 (2H d, J
=8.6 Hz), 7.17 (2H, d,
J=8.6Hz), 8.40(1H, s).
MS (ESI*) mlz: 435 (MH).
[a]p?®=-52(c0.17, Et OH)

32-13

(-)-1-(4-cyan
ophenyl)-3-{(
3S, 4R, 2) - 4-(
2, 6-di fl uoro-
4- met hoxyphen
yl)-2-1(2-hyd
roxyet hoxy)i m
i no] pyrrolidi
n-3-yl }urea

TH NVR( 400 MHz, DVSO- dg)
53.28-3.34(1H, n), 3. 46
(1H, t, J = 8.6 Hz),
3.51-3.67 (3H, m, 3.74
(3H, s), 3.79-3.82 (2H
m, 4.47 (1H, t, J =5.5
Hz), 5.07 (1H dd, J =
10.6, 8.6 Hz), 6.68-6.77
(3H m, 6.82 (1H, s),
7.48 (2H, d, J =9.2 Hz),
7.62 (2H, d, J =9.2 Hz),
9.14 (1H, s).

MS (ESI %) m z: 446 (NH) .
[a]?>=-88(c0.10, Et OH)

394




[ 0786]

[ Tabl e 105]
Ex. No Structure Chem cal nane P. D.
32-14 (-)-1-(6-chloro | TH- NVMR (400 MHz, DNMBO- dg)

N-O.
N Ne 0 on
b
| _ 3 NH
cI” >N F
F
MeO

pyridin-3-yl)-3
-{(3S,4R,2)-4
-(2,6-difluoro-
4- et hoxyphenyl
)-2-[(2-hydroxy
et hoxy)i m no] py
rrolidin-3-yl}u
rea

5 3.27-3.32 (1H, M),
(1H, t, J = 8.6 Hz),
3.52-3.67 (3H, m), 3.7

(3H, s), 3.81 (2H t, J =
5.5Hz) 4.45 (1H, t, J=5.5
Hz), 5.07 (1H, dd, J =10. 4,
8.6 Hz), 6.68-6.76(2H ),
6.78-6.83 (2H, m, 7.31
(1H, d, J = 8.6 Hz), 7.84
(1H, dd, J = 8.6, 3.0 Hz),

3. 46

8.32 (1H, d, J = 3.0 Hz),
9.00 (1H, s).
MS (ESI) mlz: 456 (IVH).

[a]p?’ =-71 (c 0.10, EtOH)

32-15 ¢k %, | (-)-1-(benzo[ b] TH-NMR (400 MHz, DMBO- dg)
C@FWO( NH t hi ophen-2-yl)- |8 3.27-3.35 (1H, n), 3.55
F 3-{(3S,4R,2)- |(1H t, J = 9.8 H),
] 4-(2,6-difluoro |3.52-3.60 (2H, ), 3.67
Mee - 4- met hoxypheny | (1H, g, J = 9.8 Hz), 3.74
1y-2-[(2-hydrox | (3H, s), 3.81 (2H t, J =
yethoxy)imno]lp (4.9 Hz), 4.46 (1H t, J =
yrrolidin-3-yl} |5.5 Hz), 5.09 (1H, dd, J =
ur ea 10. 4, 9. 2Hz), 6. 66 (1H, s),
6.70-6.77 (2H, m, 6.80
(1H, brd, J=9.2 Hz), 6.821
(1H, s), 7.08 (1H, td, J =
7.9, 1.2 Hz), 7.20 (1H, td,
J=7.9, 1.2 Hz), 7.51 (1H,
d, J =7.9 H), 7.68 (1H,
d, J =7.9 H), 9.89 (1H,
s).
M5 (ESI*) mz: 477 (MH).
[«]p® -91 (c 0.12, EtOH)
32- 16 (-)-1-{(3R, 4S |TH NVR (400 Mz, DVBO- dy)

MeO

)-3-(2,6-difluo
r o- 4- met hoxyphe
nyl)-5-1(1-nmeth
yl - 1H pyrazol -3
-yl)am no] - 3, 4-
di hydr o- 2H pyrr
ol -4-yl}-3-(4-f
| uor ophenyl )ure
a

5 3.50-3.73 (3H, m, 3.76
(3H, s), 3.76 (3H, s), 5.04
(1H, t, J =8.9 Hz), 5.85
(1H, d, J = 2.4 Hz), 6.43
(1H, d, J =7.9 Hz), 6.73
(2H, d, J = 11.0 Hz),
6.98-7.04 (2H, m,
7.30-7.36 (2H, m, 7.50
(1H, d, J = 2.4 Hz), 8.41
(1H, s), 8.72 (1H, s).
MB (ESI™) mz: 459 (WVH).

[a]p?* = -30 (c 0.16, EtOH)
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[0787]

[ Tabl e 106]
Ex. No Structure Chem cal name |P.D.
32-17 (-)-1-[(38*,4R "H NMR (400 MHz, CDOl 3)
" 2)-4-(2,6-di |3 2.74-2.84 (4H, m),
i fluoro-4-meth |3.57-3.83(10H n), 5.46
oxyphenyl)-2- | (1H, brs), 5.95 (1H
(rmorpholinoim |brs), 6.46(2H, d, J=11.0
i no) pyrrolidi Hz), 6.75-6.82 (2H, m,
n-3-yl]-3-(4- |7.06-7.12 (2H, m, 9.11
fl uorophenyl) |(1H, brs).
urea MS (ESI ") mlz: 464 (MH).
[a]p?*=-31(cO0. 14, Et OH)
32-18 1-[(3R,4S)-3 | 'H NVR(400 MHz, DVSO- dg)

MeO

-(2,6-difluor
0- 4- met hoxyph
enyl ) -5-(phen
yl am no) - 3, 4-
di hydr o- 2H py
rrol-4-yl]-3-
(4-fl uorophen
yl)urea

53.52-3.63(2H, m, 3.75

(3H, s), 3.99-4.08 (1H,
m, 5.16 (1H, t, J =8.9
Hz), 6.72(2H, d, J=11.0
Hz), 6.75 (1H, d, J=6.4
Hz), 6.88 (1H, t, J=7.9
Hz), 7.00-7.05 (2H, m,
7.22 (2H t, J=7.9 H),
7.36-7.40 (2H, m, 783

(2H, d, J=7.9 Hz), 8.56
(1H, s), 8.60 (1H, s).
M (ESI %) ml z: 455 (MH).

32-19

(-)-1-((3S, 4R
", Z)-4-(6-fluo
ro-2, 3-di hydr
obenzof uran-5
-yl)-2-[(2-hy
dr oxyet hoxy) i
m no] pyrrolid
in-3-yl)-3-(4
-f1 uor ophenyl
)urea

TH NVR ( 400 Mz, DVBO- de)
o 3.08-3.17 (3H, m),
3.42-3.49 (2H, ),
3.54-3.56 (2H, m),

3.79-3.81 (2H, m), 4.47
(1H, t, J =5.2 Hz), 4.54
(2H, t, J =8.6 Hz), 4.95
(1H, t, J:89Hz),
6.60-6.70 (3H, m), 7.02
(2H, t, J:89Hz),
7.30-7.36 (3H, m), 8.73
(1H, s).

MS (ESI*) mlz: 433 (MH).
[a]p?® = -137 (c 0. 14,
Et OH)
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[ 0788]

[ Tabl e 107]
Ex. No Structure Chem cal name |P.D.
32-20 N N '“Vmﬁ 3-((2)-{(3S,4 | "H NWR (DVMBO-Dg) &: 1.17
Q R -4-(2,6-dif |(3H t, J=7.3Hz), 2.65
F | uoro-4-nmetho |(2H, t, J = 7.3 Hz),

MeG xyphenyl )-3-[ |3.42-3.53 (2H, m,
3-(4-fluoroph |3.57-3.66 (1H, m, 3.75
enyl )ureido]p |(3H, s), 3.86-3.93 (1H
yrrolidin-2-y |m, 3.97-4.10 (3H, m,
Iidene}amno) |5.18 (1H, t, J =8.6 Hz),
propanoic acid|6.70 (1H, d, J =8.6 Hz),
et hyl ester 6.77(2H, d, J=11.0Hz),

7.04 (2H, t, J =8.6 Hz),

7.33-7.37 (2H, nm, 8.99

(1H, s).

MS(ESIY) mz: 479 (MH).
[ 0789]

<Exanpl e 33-1>
[ 0790]

[ Chemi cal Formula 162]

_OH
H oo
N__N

MeO

[0791]
(-)-1-(4-Fluorophenyl)-3-[(3S, 4R, Z) - 2- (2- hydr oxyi mi no) - 4- (4
- met hoxyphenyl ) pyrrolidi n-3-yl]urea

Water (1.35nL) andtrifluoroaceticacid (135 puL) were added
to a solution of
1- ((3S', 4R, 2)-2-{[(tert-butyl di methyl silyl)oxy]imn no}-4-(4-m
et hoxyphenyl ) pyrrolidin-3-yl)-3-(4-fluorophenyl)urea (290 ny)

in 1,4-dioxane (1.5 nL) to produce a reaction solution. The
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reaction solutionwas stirred at roomtenperature for 30 m nutes.
After t hat, asat urat ed agueous sodi umhydr ogen car bonat e sol uti on
was added to the reaction solution under ice-cooling, and the
m xture was extracted with ethyl acetate. The organic | ayer was
washed wi t h a brine, and dri ed over anhydr ous sodi umsul fate. The
sol vent was renoved under reduced pressure, and the resi due was
washed with diisopropyl ether, to obtain the title conpound as
a white solid (212 ng).

IH NMVR (400 MHz, DMBO-dg) & 3.19 (1H, t, J = 9.1 Hz), 3.30 (1H q,

J=8.7H), 3.55 (1H, t, J = 8.2 Hz), 3.76 (3H, s), 4.80 (1H t,

J=9.4H), 6.37 (1H, d, J

9.1 Hz), 6.43 (1H, s), 6.92 (2H, d,
J=8.5Hz), 7.04-7.10 (2H, m), 7.32 (2H, d, J =8.5 Hz), 7.36-7.40
(2H, m, 8.49 (1H s), 8.89 (1H, s)

MS (ESI") mfz: 359 (MHY).

[o] o?° = -95 (c 0.30, EtOH)

[0792]

<Exanpl e 33-2>

[0793]

[ Chemi cal Formula 163]

N-OH

MeO

[ 0794]

(-)-1-((3S, 4R, 2)-4-(2,6-Difluoro-4-net hoxyphenyl ) - 2- (hydr ox
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yi m no) pyrrolidin-3-yl)-3-(4-fluorophenyl)urea

The sane nethod as in Exanple 33-1 was perfornmed using
1-((3S,4R, 2)-2-{[(tert-butyldimethylsilyl)oxy]imno}-4-(2,6
-di fl uoro-4-nmet hoxyphenyl ) pyrrolidin-3-yl)-3-(4-fluorophenyl)
urea in place of
1- ((3S', 4R, 2)-2-{[(tert-butyl di methyl silyl)oxy]imn no}-4-(4-m
et hoxyphenyl ) pyrrolidin-3-yl)-3-(4-fluorophenyl)urea to obtain
the title conpound.
'H NVR (400 MHz, DMBO-dg) 6 3.26-3.33 (1H, m), 3.42 (1H, t, J = 8.6
Hz), 3.49-3.57 (1H, m), 3.75 (3H s), 5.02 (1H, t, J = 9.8 Hz),
6.33 (1H, d, J =8.6 Hz), 6.48 (1H s), 6.72 (2H, d, J = 10.4 Hz),
6.97-7.04 (2H, m), 7.26-7.32 (2H, n), 8.52 (1H, s), 8.90 (1H, s).
MB (ESI*) miz: 395 (MH).
[o] 0?® = -21 (c 0.10, EtOH)
[ 0795]
< Exanpl e 34-1>
[ 0796]

[ Chem cal Fornula 164]

[0797]

(-)-1-{(3S,4R)-1-[(2H-Tetrazol -5-yl ) nethyl ] -4- (6-fluoro-2, 3
- di hydrobenzof uran-5-yl)-2-oxopyrrolidin-3-yl}-3-(4-fluorophe

nyl ) urea
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Sodi umazi de (22 ng), triethylamne (47 uL), and acetic acid
(19 pL) were added to a sol ution of
1-[(3S’, 4R) - 1- (cyanonet hyl ) - 4- (6-f | uor o- 2, 3- di hydr obenzof ura
n-5-yl)-2-oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea(35ng) in
a m xture of toluene (850 uL) and N, N-di net hyl f or mam de (500 uL)
t o produce areactionsolution. Thereactionsolutionwas stirred
at 125°C for 2 hours. The reaction solution was allowed to cool
toroomtenperature, a10%citric aci d agueous sol uti on was added,
and the m xture was extracted with ethyl acetate. The organic
| ayer was washed with water and a brine successively, and dried
over anhydrous sodium sul fate. The solvent was renoved under
reduced pressure, and the resul ting crude product was washed with
di ethyl ether, toobtainthetitle conmpound as a pal e brown solid
(24 ny).
'H NVR (400 MHz, DMBO-dg) & 3.12 (2H, t, J = 8.6 Hz), 3.31-3.35 (1H,

M, 3.64 (1H t, J = 9.2 Hz), 3.71-3.78 (1H, n), 4.55 (2H, t, J

9.2 Hz), 4.70-4.76 (2H, m), 4.85-4.89 (1H, n), 6.51 (1H, d, J

9.2 Hz), 6.64 (1H, d, J = 11.0 Hz), 7.01-7.06 (2H, m), 7.34-7.40
(3H, n), 8.67 (1H, s), 16.47 (1H brs).
MB (ESI*) miz: 456(VH).
[ o] 0?°= -120 (c 0.09, EtOH)
[0798]

Next, results in support of availability of the conpound
of the present invention will be shown with reference to Test

Exanpl es.
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[0799]
<Test Exanple 1>
Measurenent test of agonist activity on human FPRL1
(1-1) Construction of human FPRL1 expression vector

Human FPRL (SEQ ID NGO 3) was anplified in a PCR reaction
fromcDNAderivedfromanonocyticleukem acell I'i neTHP-1 (Tl B-202,
ATCC) as a tenplate using a forward prinmer shown in SEQ I D NO
1, areverse prinmer shown in SEQID NGO 2, and KOD- pl us- ver. 2
(KOD-211, TOYOBO CO., LTD.). The anplified PCR product and
pCW- scri pt vector (212220, STRATAGENE) were di gested with Hi nd
11 (1060A, Takara Bio Inc.) and Xhol (1094A, Takara Bio Inc.),
and the resultant digest was |igated wth Ligation high ver. 2
(LGK-201, TOYOBOCO., LTD.). Theligationproduct wastransformed
into DH5a ( DNA-901, TOYOBO CO., LTD.), cultured on a 100 pg/ mL
kanamyci n- cont ai ni ng LB rmedi um and purifiedw thH Speed Pl asm d
Maxi Kit (12662, Q AGEN).
[ 0800]
(1-2) Construction of human Gul5 expression vector

Human Gul5 (SEQ ID NO 6) was anplified in a PCR reaction
fromcDNAderivedfromanyel oidl eukem acell |'ineHL-60 (CCL-240,
ATCC) as a tenplate using a forward prinmer shown in SEQ I D NO
4, a reverse prinmer shown in SEQID NO 5, and KOD- pl us- ver. 2.
The anplified PCR product and pCW-script vector were di gested
with HndIlll and Xhol, and the resul tant di gest was |igated with

Li gation high ver. 2. The ligation product was transfornmed into
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DH5a, cul tured on a 100 pg/ mL kananmyci n- cont ai ni ng LB nedi um and
purified with Hi Speed Pl asm d Maxi Kit.
[ 0801]
(2-1) Method for culturing and subcul turing HEK293
HEK293 (JCRB9068, NI BIO was cultured in an incubator at
5% CO, and 37°C usi ng DVEM (11885-092, d BCO) contai ning 10% FBS
and 1xPenicillin-Streptonmycin (15140-122, G BCO). Subculture
was carried out as follow ngs: The cells that reached 80 to 90%
confluency were washed with PBS(-), separated using 0.25%
Trypsi n- EDTA (25200-072, G BCO), centrifuged, re-suspended in a
fresh nedium and then seeded in Collagen Type 1 Coated dish
(4020- 010, IWAKI) at asplit ratioof 1: 8 (cultured for 3 days).
[ 0802]
(2-2) Introduction of human FPRL1 and Gual5 expression vectors
HEK293 t hat reached 80 to 90% confl uency was washed with
PBS(-), separated using 0.25% Trypsi n- EDTA, centrifuged, and
re-suspended in a fresh nedi um excl udi ng
1xPenicillin-Streptonycin. The cells were inoculated in a
Col | agen Type 1 coated 6-well plate (4810-010, |WAKI) to 5 x 10°
cells/2.5nm/well and cul tured overnight. Onthe next day, human
FPRL1 and Gul5 expression vectors were introduced using
Li pof ect am ne 2000 transfection reagent (11668-019, Life
technol ogies). First, thehuman FPRL1 and Gal5 expr essi onvectors
were diluted with Opti-MEM | Reduced Serum Medi um (31985-070,

G BCO) to 2 pg/ 250 uL/well and Li pofectam ne 2000 transfection
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reagent was diluted with Opti-MEM | Reduced Serum Mediumto be
4 uL/ 250 pL/well. The vectors and reagent were softly diffused,
andi ncubat ed at roomt enperaturefor 5m nutes. Thevector sol ution
was m xed with Li pofectam ne 2000 transfection reagent in equal
anmpunts. In order to forma conposite of the vectors and

Li pof ect am ne 2000t ransfecti onreagent, them xturewasincubat ed
at roomtenperature for 20 m nutes, and added at 500 pL/well to
t he nedi umof inocul ated cells. The treated cells were cul tured
for 24 hours, inoculated in Poly-DLysine coated 96-well plate
(356640, BD Biosciences) at a cell density of 7 x 10* cell s/ 100
uL/ wel I, and cul tured for another 24 hours. The resultant cells
were used in a neasurement test of cal ciumnobilization in the
cells.

[ 0803]

(3) Eval uati on of agoni st activity on human FPRL1 ( Test of cal ci um
nmobi | i zation in cell)

Anappropri at eanmount of eachtest conpoundwasfirst wei ghed,
and di ssol ved to 10°2 Mby addi ti on of di methyl sul f oxi de (DVSO).
For cal cul ati on of an ECsp val ue f or agoni st activity, each conpound
sol ution was serially diluted with DMSO by 10-fold increnents to
make ei ght sol uti ons having a concentration of 1002 Mto 10°° M
The f or med conpound sol uti on havi ng each concentrati onwas di | ut ed
100 tinmes with an assay buffer that was contained in Fluo-4 NW
Cal ciumAssay Kit (F36206, Life technol ogies), and di spensed in

an amount of 100 pL into a 96-well plate with a V-bottom shape.
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The pl at e di spensed wi t h conpound sol uti ons was set i n Fl exstati on
(Mol ecul ar Devices, LLC.) until neasurenent.

Subsequently, 10 m_L of assay buffer and 100 uL of probenecid
sol ution (dissolved by addition of 1 nL of assay buffer to a 250
mM st ock) were sufficiently m xed and di ssol ved i n Fl uo-4 NWdye
m x. The nmedi umof cel | si nocul at ed ont he previ ous day was r enoved,
t he di ssol ved Fl uo-4 NWdye m x was added i n an amount of 90 pL/wel |,

and a reaction was caused in the dark at 37°C for 45 m nutes. The
cells after the reaction and chips for addition of the conpound
were set in Flexstation, and variationin fluorescenceintensity
over time after addition of the conpound was neasured [ anount of
added conpound = 10 puL (final concentration : 10°> Mto 100*? M,
excitation wavel ength: 485 nm measured wavel ength: 525 nm 1.5
sec x 54 read]. Avaluewas cal cul ated by subtracti ng a base val ue
during addition of DMSO fromthe maxi num val ue of relative

fluorescence unit, and anal yzed. All the nmeasurenent data were
analyzed with Prism4 that was a data analysis tool. As an EGCs
val ue, a molar concentration that resulted in 50% maxi mum

activation was cal cul ated. The EGso val ues of the resultant test

conpounds are shown in Tables | to V.
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[ 0804]

[ Tabl e I]

CONPOUDTOBE | ecom
EXAMPLE 1-1 0.09
EXAMPLE 1-2 0.09
EXAMPLE 1-3 2.57
EXAMPLE 1-5 2.88
EXAMPLE 1-6 0.20
EXAMPLE 1-7 0.22
EXAMPLE 1-8 0.90
EXAMPLE 1-9 0.45
EXAMPLE 1-10 3.98
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[ 0805]

[ Table 11]

COMRLRIOPE | ecaim
EXAMPLE 1-11 1.59
EXAMPLE 1-12 0.06
EXAMPLE 1-13 0.15
EXAMPLE 1-14 4.12
EXAMPLE 1-16 0.24
EXAMPLE 1-18 0.36
EXAMPLE 1-19 0.72
EXAMPLE 1-20 1.75
EXAMPLE 1-22 0.11
EXAMPLE 1-23 0.78
EXAMPLE 1-24 3.20
EXAMPLE 1-26 1.91
EXAMPLE 1-31 2.67
EXAMPLE 1-32 4.54
EXAMPLE 1-35 0.76
EXAMPLE 1-39 3.51
EXAMPLE 1-40 1.44
EXAMPLE 1-41 0.73
EXAMPLE 1-43 5.13
EXAMPLE 1-53 0.18
EXAMPLE 1-54 0.11
EXAMPLE 1-55 1.02
EXAMPLE 7-1 1.09
EXAMPLE 7-2 0.45
EXAMPLE 7-7 1.56
EXAMPLE 7-8 0.95
EXAMPLE 7-9 0.16
EXAMPLE 8-1 0.29
EXAMPLE 9-1 0.86
EXAMPLE 12-1 0.13
EXAMPLE 12-4 0.05
EXAMPLE 14-1 0.32

EXAMPLE 15-1A 0.01
EXAMPLE 15-1B 1.99
EXAMPLE 17-1 0.11
EXAMPLE 18-1 2.36
EXAMPLE 19-1 0.21
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[ 0806]

[Table 111]

L
EXAMPLE 20-1 0.47
EXAMPLE 21-1 0.04
EXAMPLE 23-1 0.09
EXAMPLE 24-1 0.09
EXAMPLE 25-1 0.04
EXAMPLE 26-1 0.07
EXAMPLE 27-1 3.14
EXAMPLE 31-1 1.94
EXAMPLE 32-1 0.13
EXAMPLE 32-2 0.03
EXAMPLE 32-3 0.05
EXAMPLE 32-4 0.17
EXAMPLE 32-5 0.03
EXAMPLE 32-6 0.37
EXAMPLE 33-1 1.14
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[ 0807]

[ Tabl e 1V]

COMRARRIOPE | ecaim
EXAMPLE 1-57 0.16
EXAMPLE 1-58 0.32

EXAMPLE 1—62 1.05
EXAMPLE 1-63 0.92
EXAMPLE 1-68 0.08
EXAMPLE 1-71 0.09
EXAMPLE 1-72 0.05
EXAMPLE 1-73 1.2
EXAMPLE 1-74 1.8
EXAMPLE 1-77 52
EXAMPLE 1-80 0.69
EXAMPLE 1-84 1.92
EXAMPLE 1-85 3.5
EXAMPLE 7-10 2.31
EXAMPLE 7-12 3.9
EXAMPLE 8-2 1.6

EXAMPLE 12-11 4.57

EXAMPLE 12-12 0.9

EXAMPLE 12-13 1.12

EXAMPLE 12-15 0.43
EXAMPLE 16-2 0.49
EXAMPLE 16-3 0.75
EXAMPLE 17-2 0.07
EXAMPLE 17-3 0.29
EXAMPLE 22-2 0.38
EXAMPLE 24-3 1.1
EXAMPLE 24-4 0.81
EXAMPLE 24-5 1.6
EXAMPLE 24-6 0.4
EXAMPLE 24-7 0.69
EXAMPLE 24-8 0.39
EXAMPLE 24-9 0.88

EXAMPLE 24-10 1.0

EXAMPLE 24-11 0.06

EXAMPLE 24-12 2.2

EXAMPLE 24-13 0.11

EXAMPLE 24-14 0.12

EXAMPLE 24-15 0.03

EXAMPLE 24-16 0.15
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[ 0808]

[ Tabl e V]

COMRRRIORE | Eca
EXAMPLE 24-17 0.02
EXAMPLE 24-18 0.03
EXAMPLE 24-19 0.33
EXAMPLE 24-20 0.15
EXAMPLE 24-21 0.45
EXAMPLE 24-22 1.32
EXAMPLE 24-23 0.8
EXAMPLE 24-24 0.46
EXAMPLE 27-2 0.1
EXAMPLE 28-4 1.64
EXAMPLE 28-5 1.42
EXAMPLE 32-8 0.44
EXAMPLE 32-9 0.3
EXAMPLE 32-10 0.53
EXAMPLE 32-11 0.88
EXAMPLE 32-12 0.27
EXAMPLE 32-13 0.25
EXAMPLE 32-14 0.82
EXAMPLE 32-15 0.27
EXAMPLE 32-16 0.54
EXAMPLE 32-17 0.57
EXAMPLE 32-18 0.54
EXAMPLE 32-19 0.13
EXAMPLE 32-20 2.86
EXAMPLE 33-2 0.03

[ 0809]

As seen fromTables | toV, the conpounds (1) of the present
i nvention or pharmacol ogically acceptable salts thereof show a
superior FPRL1 agoni st effect.
[ 0810]
<Test Exanple 2>
Ef fect of |ipopolysaccharide induction on neutrophilic
infiltration in nouse |ung

A conmpound t o be tested was orally adm ni strated to a nouse
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(BALB/c, male), and after 30 m nutes, the nouse was placed in a
pl astic container. Lipopolysaccharide (0.3 ng/mL) dissolvedin
physi ol ogi cal saline was aerosolized with an ultrasonic wave
nebul i zer (NE-Ul17, OVRON Corporation), and exposed to t he nouse
for 10 mnutes. After 5 hours, the anesthetized nouse was
sacrificed by exsanguination. A cannula was inserted in the
respiratory tract and bronchoal veol ar | avage (BAL) with 1 nL of
0. 85%NaCl |iquidcontaining0.4%sodiumcitrate was carried out.
Thi s operation was repeated 3 tines, to obtain a BAL fluid. The
BAL fluid was centrifuged at 4°C and x200 g for 5 m nutes, and t he
pel | et was suspended i n a physi ol ogi cal sali ne contai ni ng 0. 1%BSA.
The nunmber of white bl ood cells was counted usi ng Turks sol ution
with a mcroscope, and the total white blood cell count was
cal cul ated. The white blood cells were fixed on a glass slide
usi ng Cytospin 3 (Therno Bi oAnal ysi s Japan K. K.). Thecells were
stainedwi th Di ff-Qui k (SYSMEX | NTERNATI ONAL REAGENTS CO., LTD.),
and the nunber thereof was counted with a m croscope, and the
neutrophil ratio was cal cul ated. The neutrophil ratio was

mul tiplied by the total white bl ood cell count to cal cul ate the
total neutrophil count. An effect of the conpound to be tested
represents a percentage (% of suppressionratiorelativetothe
neutrophil count in a control. The suppression ratios of the

resul tant test conpounds are shown in Tables VI to VIII
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[0811]

[ Tabl e VI]

COMF}%%?EDT O BE SUPPRESSION RATIO | DOZE (mgkg)
EXAMPLE 1-1 951 1
EXAMPLE 1-2 99.2 1
EXAMPLE 1-7 96.9 1
EXAMPLE 1-9 98.5 3

[0812]
[ Tabl e VI1]

COMﬁ%%ﬁESI)BE SUPPRESSION RATIO | DOZE (mg/kg)
EXAMPLE 1-12 96.8 1
EXAMPLE 1-16 95.8 1
EXAMPLE 1-18 98.3 1
EXAMPLE 1-22 93.1 1
EXAMPLE 1-23 98.9 3
EXAMPLE 1-31 69.7 1
EXAMPLE 1-53 78.9 1
EXAMPLE 1-54 98.6 3
EXAMPLE 1-55 83.7 3
EXAMPLE 12-1 97.4 3
EXAMPLE 25-1 99.1 3
EXAMPLE 26-1 99.6 1
EXAMPLE 32-1 99.0 3
EXAMPLE 32-3 99.1 3
EXAMPLE 32-5 99.8 1

5 [0813]
[Table VII1]

COMF}%%?EDT O BE SUPPRESSION RATIO (%) DOZE(mg/kg)
EXAMPLE 1-68 85.6 3
EXAMPLE 1-71 79.7 3
EXAMPLE 1-72 93.3 3
EXAMPLE 1-84 99.2 1
EXAMPLE 7-2 87.7 1
EXAMPLE 9-1 57.0 3

EXAMPLE 32-12 96.8 1

411




10

15

20

25

[ 0814]

As seen from Tables VI to VIII, the conpounds (1) of the
present i nvention or pharmacol ogically acceptabl e salts thereof
had a superior action of suppressing neutrophil infiltration.
| ndustrial Applicability
[ 0815]

The conpound of the present i nvention has a superi or action
of suppressing neutrophil infiltration due to a superior FPRL1
agoni st effect, and therefore is useful as a therapeutic or
prophyl actic agent for inflammatory di sease, chronic airway
di seases, cancers, septicema, allergicsynptons, H Vretrovirus
infection, circulatory disorders, neuroinflanmtion, nervous
di sorders, pains, prion diseases, anyloidosis, imune disorders
and the |ike.

Sequence Listing Free Text
[0816]
<Sequence Listing 1>

SEQID NO 1 is a sequence of a forward priner used for
anplification of DNA of human FPRL1 (SEQ ID NO 3), and is
suppl enented with a Hind Il recognition site.
<Sequence Listing 2>

SEQID NO 2 is a sequence of a reverse priner used for
anplification of DNA of human FPRL1 (SEQ ID NGO 3), and is
suppl emented with an Xhol recognition site.

<Sequence Listing 3>
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SEQIDNO 3is an open reading frame (ORF) of human FPRL1,
and is a DNA sequence of a site translated into an am no acid.
<Sequence Listing 4>

SEQ ID NO 4 is a sequence of a forward prinmer used for
anplificationof DNAof human Gal5 ( SEQI DNO. 6), andi s suppl enment ed
with a Hnd Ill recognition site.
<Sequence Listing 5>

SEQ ID NO 5 is a sequence of a reverse prinmer used for
anplificationof DNAof human Gal5 ( SEQI DNO. 6), andi s suppl enment ed
with an Xhol recognition site.
<Sequence Listing 6>

SEQID NO 6 is an open reading frane (ORF) of human Gualb5,

and is a DNA sequence of a site translated into an am no acid.
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12737 Sequence Tisting.txt
SEQUENCE LISTING

<110> KYORIN PHARMACEUTICAL CO., LTD.

<120> UREA DERIVATIVES, OR THE PHARMACEUTICALLY ACCEPTABLE SALTS
<130> 201315

<160> 6

<170> PatentIn version 3.1

<210> 1

<211> 43

<212> DNA

<213> Artificial

<220>

<223> 5' primer

<400> 1
cgaagcttca@ccatggaaac@caacttctcc@actcctctga@atg@ @
<210> 2

<211> 38

<212> DNA

<213> Artificial

<220>

<223> 3' primer

<400> 2
cgctcgagtc@atattgcctt@tatttcaatg@tcttcagg
<210> 3

<211> 1056

<212> DNA

<213> Human

<400> 3
atggaaacca@acttctccac@tcctctgaat@gaatatgaag@aagtgtccta@tgagtctgct@

ggctacactg@ttctgcggat@cctcccattg@gtggtgcttglgggtcacctt@tgtcctcggg

gtcctgggca@atgggcttgt@gatctgggtg@gctggattcc@ggatgacacg@cacagtcacc@
accatctgtt@acctgaacct@ggccctggct@gacttttctt@tcacggccac@attaccattc@
ctcattgtct@ccatggccat@gggagaaaaa@tggccttttg@gctggttcct@gtgtaagttal@
attcacatcg@tggtggacat@caacctcttt@ggaagtgtct@tcttgattgg@tttcattgcal@
ctggaccgct@gcatttgtgt@cctgcatcca@gtctgggccc@agaaccaccg@cactgtgagt@
ctggccatga@aggtgatcgt@cggaccttgg@attcttgctc@tagtccttac@cttgccagtt@
ttcctctttt@tgactacagt@aactattcca@aatggggaca@catactgtac@tttcaacttt@
gcatcctggg@gtggcacccc@tgaggagagg@ctgaaggtgg@ccattaccat@gctgacagecc@
agagggatta@tccggtttgt@cattggcttt@agcttgccga@tgtccattgt@tgccatctgc@
tatgggctca@ttgcagccaa@gatccacaaa@aagggcatga@ttaaatccag@ccgtccctta@

cgggtcctca@ctgctgtggt@ggcttctttc@ttcatctgtt@ggtttccctt@tcaactggtt@
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12737 Sequence Tisting.txt
gcccttctgg@gcaccgtctglgctcaaagag@atgttgttct@atggcaagta@caaaatcatt@ 840

gacatcctgg@ttaacccaac@gagctccctg@geccttcttca@acagctgecct@caaccccatg@ 900
ctttacgtct@ttgtgggcca@agacttccga@gagagactga@tccactccct@gcccaccagt@ 960

ctggagaggg@ccctgtctga@ggactcagcc@ccaactaatg@acacggctgc@caattctgct@1020

tcacctcctg@cagagactga@gttacaggca@atgtga 1056
<210> 4

<211> 29

<212> DNA

<213> Artificial

<220>

<223> 5' primer

<400> 4

cgaagcttca@ccatggcccg@ctcgctgac 29
<210> 5

<211>

<212> DNA

<213> Artificial

<400> 5

cgctcgagtc@acagcaggtt@gatctcgtcc@@@EOE@@QE@@QEE@EAEAEQA30

<210> 6
<211> 1125
<212> DNA

<213> Human

<400> 6
8599cccgct@cgctgacctg@gcgctgctgc@ccctggtgcc@tgacggagga@tgagaaggcc@@GO

gccgcccggg@tggaccagga@gatcaacagg@atcctcttgg@agcagaagaa@gcaggaccgc 120
ggggagctga@agctgctgct@tttgggccca@ggcgagagcg@ggaagagcac@cttcatcaag@ 180
cagatgcgga@tcatccacgg@cgccggctac@tcggaggagg@agcgcaaggg@cttccggeccc@ 240
ctggtctacc@agaacatctt@cgtgtccatg@cgggccatga@tcgaggccat@ggagcggctg@ 300
cagattccat@tcagcaggcc@cgagagcaag@caccacgcta@gcctggtcat@gagccaggac@ 360
ccctataaag@tgaccacgtt@tgagaagcgc@tacgctgcgg@ccatgcagtg@gctgtggagg@ 420
gatgccggca@tccgggccta@ctatgagcgt@cggcgggaat@tccacctgct@cgattcagec@ 480
gtgtactacc@tgtcccacct@ggagcgcatc@accgaggagg@gctacgtccc@cacagctcag@ 540
gacgtgctccl@gcagccgcat@gcccaccact@ggcatcaacg@agtactgctt@ctccgtgcag@ 600
aaaaccaacc@tgcggatcgt@ggacgtcggg@ggccagaagt@cagagcgtaa@gaaatggatc@ 660
cattgtttcg@agaacgtgat@cgccctcatc@tacctggcct@cactgagtga@atacgaccag@ 720
tgcctggagg@agaacaaccal@ggagaaccgc@atgaaggaga@gcctcgcatt@gtttgggact@ 780
atcctggaac@taccctggtt@caaaagcaca@tccgtcatcc@tctttctcaa@caaaaccgac@ 840

atcctggagg@agaaaatccc@cacctcccac@ctggctacct@atttccccag@tttccaggge@ 900
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12737 Sequence Tisting.txt
cctaagcagg@atgctgaggc@agccaagagg@ttcatcctgg@acatgtacac@gaggatgtac@ 960

accgggtgcg@tggacggccclecgagggcagc@aagaagggcg@cacgatcccg@acgcctcttc@l020
agccactaca@catgtgccac@agacacacag@aacatccgca@aggtcttcaa@ggacgtgcgg@l080

gactcggtgc@tcgcccgcta@cctggacgag@atcaacctgc@tgtga 1125
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CLAIMS

1. A compound represented by the general formula (1) or a pharmacologically

acceptable salt thereof, or a solvate or hydrate thereof:

[Chemical Formula 1]

AI"1 B .\“I}alr'" N .. -"'v!\'h
~ N-R (1)
27~
AT RS

wherein, in the formula (1), Ar* is a phenyl group optionally having substituent(s), a 5-
membered aromatic heterocyclic group optionally having substituent(s), a 6-
membered aromatic heterocyclic group optionally having substituent(s), or a bicyclic

aromatic heterocyclic group having 8 or 9 atoms and optionally having substituent(s);

Ar? is a phenyl group optionally having substituent(s) (except for a phenyl
group substituted only with halogen atom(s)), a 5-membered aromatic heterocyclic
group optionally having substituent(s), a 6-membered aromatic heterocyclic group
optionally having substituent(s), or a bicyclic aromatic heterocyclic group having 8 or
9 atoms and optionally having substituent(s);

Xis a group selected from the group consisting of the following a), b), and c),
a) an oxygen atom or a sulfur atom,

b) NR*, and

c) NOR?, wherein,

when X is b) or ¢), R* is a hydrogen atom, a phenyl group optionally having
substituent(s), a heterocyclic group optionally having substituent(s), or a C; to Ce
alkyl group optionally having substituent(s);
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R’ is a hydrogen atom, a hydroxy group, a C; to Cs alkoxy group optionally

having substituent(s), or a C; to Cg alkyl group optionally having substituent(s);

R? and R® are each independently a hydrogen atom or a C; to Cg alkyl group

optionally having substituent(s) or together form a C, to Cg alkylene group; and
each carbon atom marked with an asterisk is an asymmetric carbon atom;

wherein the term “optionally having substituent(s)” means optionally substituted with

one or more substituents selected from the group consisting of:

halogen atoms, an amino group, a hydroxy group, a cyano group, a nitro group, a
carboxy group, C; to Cg alkoxycarbonyl groups, a formyl group, C; to Cg acyl
groups, C; to Cg alkyl groups, C; to Ce alkylamino groups, di-C; to Ce alkylamino
groups, C; to Cg alkoxy groups, C; to Ce alkylthio groups, Cs to Cg cycloalkyl
groups, 4- to 10-membered heterocycloalkyl groups, aromatic hydrocarbon cyclic
groups optionally having a halogen atom, aromatic heterocyclic groups, C; to Ce
alkylcarbonylamino groups, C; to Cg cycloalkylcarbonylamino groups, 4- to
10-membered heterocycloalkylcarbonylamino groups, aromatic hydrocarbon cyclic

carbonylamino groups, and aromatic heterocyclic carbonylamino groups,

with the proviso that when the group optionally having substituent(s) is selected
from the group consisting of phenyl, a 5-membered aromatic heterocyclic group, a
6-membered aromatic heterocyclic group, a bicyclic aromatic heterocyclic group
having 8 or 9 atoms and a heterocyclic group, the optional substituent is not a

di-C; to Cg alkylamino group.

2. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the term “optionally having

substituent(s)” has the meaning defined in claim 1, and wherein

in the formula (1), Ar? is a group selected from the group consisting of the
following Al), A2), A3), A4), A5), A6), A7), A8), A9), and A10):

[Chemical Formula 2]
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A1) A2) A3) A4) A5)

1
SN W\j)\ w3 W4 w%)x
6 6
6J|/\é/ 6JI X R\<\4I R\</3I RB//‘\//‘\I
R R7 R W R7 W R7 W R7 R7
AB) A7) . A8) . A9) A10) 8
R R 9
4 5
. m 9
W3SX X we ¢ > WY
R7 W6 \R7 w’ \R7 O \R7 ~ R7

wherein, when Ar? is A2), W is a nitrogen atom or CH optionally substituted
with a hydrogen atom, with a halogen atom, or with a C; to Cg alkyl group optionally
having substituent(s);

when Ar? is A2), W? is CH or a nitrogen atom;

when Ar? is A3), A4), A5), or A6), W? is an oxygen atom, a sulfur atom, or NH
optionally substituted with a C; to Cg alkyl group;

when Ar? is A3), A4), or A6), W* is CH or a nitrogen atom;
when Ar? is A7), W” is CH,, an oxygen atom, or a sulfur atom;

when Ar? is A7), W® is C=0, CH,, CF,, CHOH, NH optionally substituted with
a C; to Cg alkyl group, SO, SO,, an oxygen atom, or a sulfur atom;

when Ar? is A8), W' is NH optionally substituted with a C; to Cg alkyl group or
C=0;

when Ar? is A8), W8 is C=0 with W’ being NH optionally substituted with a C,
to Cg alkyl group and W2 is NH optionally substituted with a C; to Cg alkyl group with
W’ being C=0;

when Ar? is A10), W° is a nitrogen atom or N=O;

when Ar? is A1), A2), A3), A4), or A5), R® is a hydrogen atom, a halogen
atom, a hydroxy group, a cyano group, a C; to Cg alkyl group optionally having
substituent(s), a C; to Cg alkoxy group optionally having substituent(s), a C; to Cg
acyl group optionally having substituent(s), a C; to Cg alkylsulfanyl group optionally
having substituent(s), a C; to Cg alkylsulfinyl group optionally having substituent(s), a

C; to Ce alkylsulfonyl group optionally having substituent(s), a heterocyclic group
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optionally having substituent(s), -CONR*R*, or -NR'°R™, wherein, when R® is -
CONR™R™ or -NR¥ R, R¥ is a hydrogen atom, a C; to Cs alkyl group optionally
having substituent(s), a C; to Cg acyl group optionally having substituent(s), or a C;
to Cg alkylsulfonyl group optionally having substituent(s) and R*! is a hydrogen atom
or a C; to Cg alkyl group optionally having substituent(s), or R*® and R*! together

form a C3 to Cyo heterocycloalkyl group;

when Ar? is A1), A2), A3), A4), A5), AB), A7), A8), A9), or A10), R"is a
hydrogen atom, a halogen atom, a C; to Cg alkyl group optionally having
substituent(s), or a C; to Cg alkoxy group optionally having substituent(s);

when Ar? is A1), A7), A8), or A10), R®is a hydrogen atom, a halogen atom, or
a C; to Cg alkyl group optionally having substituent(s);

when Ar? is A9), R? is a hydrogen atom or a C; to Cg alkyl group;
when Ar is A7), mis 0 or 1; and
when Ar? is A8), nis 0 or 1;

provided that, when Ar? is A1), combinations of the substituents R®, R and R®

exclude a combination of a hydrogen atom and a halogen atom.

3. The compound according to claim 2 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the term “optionally having
substituent(s)” has the meaning defined in claim 1, and wherein in the formula (1),
Ar' is a group selected from the group consisting of the following B1), B2), B3), B4),
B5), B6), B7), B8), B9), B10), B11), and B12):

[Chemical Formula 3]
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wherein, when Ar! is B2), B3), B7), B8), B10), B11), or B12), R* is a hydrogen atom,
a halogen atom, a hydroxy group, a cyano group, a C; to Cg alkyl group optionally
having substituent(s), a C; to Cg alkoxy group optionally having substituent(s), a Cs
to Cg cycloalkyl group optionally having substituent(s), a Cs3 to Cg cycloalkoxy group
optionally having substituent(s), a C; to Cg acyl group optionally having
substituent(s), a C, to Cg alkenyl group optionally having substituent(s), a C, to Cg
alkynyl group, a C; to Cg alkoxycarbonyl group, a C; to Cg alkylsulfanyl group
optionally having substituent(s), a C; to Cg alkylsulfinyl group optionally having
substituent(s), a C; to Cg alkylsulfonyl group optionally having substituent(s), -
CONR™R™, -NR'R™ an aryloxy group, or a heterocyclic group optionally having
substituent(s), wherein, when R*? is -CONR*R*! or -NR*°R**, R'? is a hydrogen
atom, a C; to Cg alkyl group optionally having substituent(s), a C; to Cg acyl group
optionally having substituent(s), or a C; to Cg alkylsulfonyl group optionally having
substituent(s) and R is a hydrogen atom or a C; to Cg alkyl group optionally having
substituent(s), or R'® and R* together form a C3 to Cy, heterocycloalkyl group;

when Art is B1), R*? is a hydrogen atom, a halogen atom, a hydroxy group, a
cyano group, a C; to Cg alkyl group optionally having substituent(s), a C; to Cg
alkoxy group optionally having substituent(s), a C3 to Cg cycloalkyl group optionally
having substituent(s), a C3 to Cg cycloalkoxy group optionally having substituent(s), a
C;1 to Ce acyl group optionally having substituent(s), a C, to Cg alkenyl group
optionally having substituent(s), a C, to Cg alkynyl group, a C; to Cg alkoxycarbonyl
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group, a C; to Cg alkylsulfanyl group optionally having substituent(s), a C; to Ce
alkylsulfinyl group optionally having substituent(s), a C; to Cg alkylsulfonyl group
optionally having substituent(s), -CONRR*!, -NR*R*!, an aryloxy group, or a
heterocyclic group optionally having substituent(s), wherein, when R*? is -
CONR™ R or -NR¥ R, R¥ is a hydrogen atom, a C; to Cs alkyl group optionally
having substituent(s), a C; to Cg acyl group optionally having substituent(s), or a C;
to Cg alkylsulfonyl group optionally having substituent(s) and R is a hydrogen atom
or a C; to Cg alkyl group optionally having substituent(s), or R*® and R*! together
form a Cs to Cyo heterocycloalkyl group, and R*® is a hydrogen atom, a halogen
atom, a hydroxy group, a cyano group, or a C; to Cg alkyl group, or R*? and R*® may

together form a C; to Cs alkylene group or a C; to C, alkylenedioxy group;

when Art is B6), R*? is a hydrogen atom, a halogen atom, a hydroxy group, a

cyano group, or a C; to Cg alkyl group;

when Art is B9), R and R*® are each independently a hydrogen atom, a

halogen atom, a cyano group, a C; to Cg alkyl group, or a C; to Cg alkoxy group;

when Ar' is B2), one of W*® and W*! is a nitrogen atom, and the other thereof

is CH or a nitrogen atom;

when Art is B6), B7), B8), B9), B10), B11), or B12), W*? is an oxygen atom, a
sulfur atom, or N-R*®, wherein, when W*? is an N-R*®, R* is a hydrogen atom or a C;

to Cg alkyl group; and

when Art is B6), B7), B8), or B9), W3 is CH or a nitrogen atom.

4, The compound according to claim 3 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the term “optionally having

substituent(s)” has the meaning defined in claim 1, and wherein

when Ar? is A1), A2), A3), A4), or A5), R® is a hydrogen atom, a halogen
atom, a hydroxy group, a cyano group, a C; to Ce alkyl group, a C; to Cg alkoxy
group, a halo-C; to Cg alkoxy group, a C; to Cg acyl group, a C; to Cg alkylsulfanyl
group, a C; to Cg alkylsulfinyl group, a C; to Cg alkylsulfonyl group, a heterocyclic
group optionally having substituent(s), -CONR*R*, or -NR°R*!, wherein, when R®
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is -CONR™R or -NR*R™, R'? s a hydrogen atom, a C; to Cg alkyl group, a C; to
Cs acyl group, or a C; to Cg alkylsulfonyl group and R* is a hydrogen atom or a C; to

Cs alkyl group, or R'® and R*! together form a C3 to Cio heterocycloalkyl group:;

when Ar? is A1), A2), A3), A4), A5), AB), A7), A8), A9), or A10), R"is a

hydrogen atom, a halogen atom, a C; to Cg alkyl group, or a C; to Cg alkoxy group;

when Ar?is A1), A7), A8), or A10), R®is a hydrogen atom, a halogen atom, or
a C, to Cg alkyl group; and

when Ar? is A9), R? is a hydrogen atom or a C; to Cg alkyl group;

provided that, when Ar? is A1), combinations of the substituents R®, R and R®

exclude a combination of a hydrogen atom and a halogen atom.

5. The compound according to claim 4 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the term “optionally having
substituent(s)” has the meaning defined in claim 1, and wherein R'is a hydrogen
atom, a hydroxy group, a C; to Cg alkyl group, a C; to Cg alkoxy group, a halo-C; to
Cs alkyl group, a hydroxy C; to Cg alkyl group, a carboxy C; to Cg alkyl group, a
carbamoyl C; to Cg alkyl group, a mono C; to Cg alkylcarbamoyl C; to Cg alkyl group,
a di-C, to Cg alkylcarbamoyl C; to Cg alkyl group, an aminosulfonyl C, to Cg alkyl
group, an aromatic heterocyclic C; to C3 alkyl group optionally having substituent(s),
or a phenyl C; to C3 alkyl group optionally having substituent(s);

R? and R® are each independently a hydrogen atom or a C; to Cs alkyl group

or together form a C, to Cg alkylene group;

when Ar' is B2), B3), B7), B8), B10), B11), or B12), R*? is a hydrogen atom, a
halogen atom, a hydroxy group, a cyano group, a C; to Cg alkyl group, a halo-C; to
Cs alkyl group, a hydroxy C; to Cg alkyl group, a C; to Cg alkoxy group, a Cz to Cg
cycloalkyl group, a C3 to Cg cycloalkoxy group, a C; to Cg acyl group, a C, to Cg
alkenyl group, a C, to Cg alkynyl group, a C; to Cg alkoxycarbonyl group, a C; to Ce
alkylsulfanyl group, a C; to Cg alkylsulfinyl group, a C; to Cg alkylsulfonyl group, -
CONR™ R, -NR'R™, an aryloxy group, or a heterocyclic group optionally having
substituent(s), wherein, when R*? is -CONR™R** or -NR*°R**, R'® is a hydrogen
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atom, a C; to Cg alkyl group, a C; to Cg acyl group, or a C; to Cg alkylsulfonyl group
and R is a hydrogen atom or a C; to Cg alkyl group, or R*® and R together form a

Cs3 to Cyp heterocycloalkyl group;

when Art is B1), R*? is a hydrogen atom, a halogen atom, a hydroxy group, a
cyano group, a C; to Cg alkyl group, a halo-C; to Cg alkyl group, a hydroxy C; to Cg
alkyl group, a C; to Cg alkoxy group, a C3 to Cg cycloalkyl group, a Csz to Cg
cycloalkoxy group, a C; to Cg acyl group, a C, to Cg alkenyl group, a C, to Cg alkynyl
group, a C; to Cg alkoxycarbonyl group, a C; to Cg alkylsulfanyl group, a C; to Cg
alkylsulfinyl group, a C; to Cg alkylsulfonyl group, -CONR™R™, -NR*°R™, an aryloxy
group, or a heterocyclic group optionally having substituent(s), wherein, when R* is -
CONR™R™ or -NRR*!, R¥ is a hydrogen atom, a C; to Cg alkyl group, a C; to Cs
acyl group, or a C; to Cg alkylsulfonyl group and R* is a hydrogen atom or a C; to Cg
alkyl group, or R* and R™ together form a Cs to C;¢ heterocycloalkyl group, and R*?
is a hydrogen atom, a halogen atom, a hydroxy group, a cyano group, or a C; to Cg
alkyl group, or R* and R® may together form a Cs to Cs alkylene group or a C; to C,

alkylenedioxy group; and
X is a group selected from the group consisting of the following a), b), and c),
a) an oxygen atom,
b) NR*, and
c) NOR*, wherein,

when X is b) or ¢), R* is a hydrogen atom, a hydroxy C; to Cs alkyl group, a phenyl

group, a heterocyclic group, or a C; to Cg alkyl group.

6. The compound according to claim 5 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein

in the formula (1), Ar? is a group selected from the group consisting of A1),
A2a), A3), and A7a):

[Chemical Formula 4]
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wherein, when Ar? is A2a), W? is the same as that defined in claim 2 when Ar?

is A2);
when Ar? is A3), W* is the same as that defined in claim 2 when Ar? is A3);
when Ar? is A7a), W® is the same as that defined in claim 2 when Ar? is A7):;

when Ar? is A1), A2a), A3), or A7a), R’ is the same as that defined in claim 4
when Ar? is A1), A2), A3), or A7);

when Ar? is A1) or A7a), R® is the same as that defined in claim 4 when Ar? is
Al) or A7);

when Ar? is A7a), m is the same as that defined in claim 2 when Ar? is A7);

when Ar? is A1), A2a), or A3), R® is a hydrogen atom, a halogen atom, a
cyano group, a C; to Cg alkyl group, a C; to Cg alkoxy group, a halo-C; to Cg alkoxy
group, a C; to Cg acyl group, a C; to Cg alkylsulfanyl group, a C; to Cg alkylsulfinyl
group, -CONR™R", or -NR'R™, wherein, when R® is -CONR*R*! or -NR*°R**, R*?
is a hydrogen atom, a C; to Cg alkyl group, or a C; to Cg acyl group and R* is a
hydrogen atom or a C; to Cg alkyl group, or R and R™ may together form a
pyrrolidinyl group, a piperidinyl group, a piperazinyl group, or a morpholinyl group;
and

when Ar? is A3), W2 is an oxygen atom or a sulfur atom;

provided that, when Ar? is A1), combinations of the substituents R®, R and R®
exclude a combination of a hydrogen atom and a halogen atom.

7. The compound according to claim 6 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the term “optionally having

substituent(s)” has the meaning defined in claim 1, and wherein
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in the formula (1), Ar* is a group selected from the group consisting of B1),
B2), B6a), B9a), and B9b):

[Chemical Formula 5]

B6a) B9a) B9b)

@A Rmﬂxf T e

wherein, when Ar! is B6a), R™ is the same as that deflned in claim 3 When Art
is B6);

when Ar' is B9a) or B9b), R and R are the same as those defined in claim
3 when Ar' is B9);

when Art is B2), W% and W** are the same as those defined in claim 3 when
Art is B2);

when Art is B2), R*? is a hydrogen atom, a halogen atom, a hydroxy group, a
cyano group, a C; to Cg alkyl group, a halo-C; to Cg alkyl group, a hydroxy C; to Cg
alkyl group, a C; to Cg alkoxy group, a C3 to Cg cycloalkyl group, a C3 to Ce
cycloalkoxy group, a C; to Cg acyl group, a C, to Cg alkenyl group, a C; to Cg
alkoxycarbonyl group, a C; to Cg alkylsulfanyl group, a C; to Cg alkylsulfinyl group, a
C, to Cg alkylsulfonyl group, -CONR™R™, -NR*°R™ an aryloxy group, or a
heterocyclic group optionally having substituent(s), wherein, when R*? s -
CONRR™ or -NRR*!, R¥ is a hydrogen atom, a C; to Cg alkyl group, or a C; to Cg
acyl group and R is a hydrogen atom or a C; to Cg alkyl group, or R*® and R** may
together form a pyrrolidinyl group, a piperidinyl group, a piperazinyl group, or a
morpholinyl group;

when Art is B1), R*? is a hydrogen atom, a halogen atom, a hydroxy group, a
cyano group, a C; to Cg alkyl group, a halo-C; to Cg alkyl group, a hydroxy C; to Cg
alkyl group, a C; to Cg alkoxy group, a C3 to Cg cycloalkyl group, a Cs to Cg
cycloalkoxy group, a C; to Cg acyl group, a C, to Cg alkenyl group, a C; to Cg
alkoxycarbonyl group, a C; to Cg alkylsulfanyl group, a C; to Cg alkylsulfinyl group, a
C, to Cg alkylsulfonyl group, -CONRR™, -NR*°R*, an aryloxy group, or a

heterocyclic group optionally having substituent(s), wherein, when R*? s -
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CONRR™ or -NRR*!, R¥ is a hydrogen atom, a C; to Cg alkyl group, or a C; to Cg
acyl group and R is a hydrogen atom or a C; to Cg alkyl group, or R*® and R* may
together form a pyrrolidinyl group, a piperidinyl group, a piperazinyl group, or a
morpholinyl group, and R*? is a hydrogen atom, a halogen atom, a hydroxy group, a
cyano group, or a C; to Cg alkyl group, or R* and R*® may together form a C5 to Cs

alkylene group or a C; to C, alkylenedioxy group; and

when Art is B6a), B9a), or B9b), W*? is an oxygen atom or a sulfur atom.

8. The compound according to claim 7 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein

in the formula (1), Ar? is a group selected from the group consisting of Ala),
A2b), A3a), and A7b):

[Chemical Formula 6]
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wherein, when Ar? is Ala), R® is the same as that defined in claim 6 when Ar?

is Al);

when Ar? is Ala) or A7b), R® is the same as that defined in claim 4 when Ar?
is Al) or A7);

when Ar? is A7b), m is the same as that defined in claim 2 when Ar? is A7);

R' is a hydrogen atom, a hydroxy group, a C; to Cs alkyl group, a C; to Cs
alkoxy group, a hydroxy C; to C,4 alkyl group, a carboxy C; to C3 alkyl group, a
carbamoyl C; to C; alkyl group, a mono-C; to C, alkylcarbamoyl C; to C3 alkyl group,
or a di-C; to C, alkylcarbamoyl C; to C3 alkyl group;

R? and R® are each independently a hydrogen atom or a C; to Cs alkyl group:

when X is b) or ¢), R* is a hydrogen atom, a hydroxy C; to C, alkyl group, or a

C; to C3 alkyl group;
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when Ar? is A2b) or A3a), R*® is a C; to C3 alkoxy group;

when Ar? is Ala), A2b), A3a), or A7b), R’ is a hydrogen atom, a fluorine atom,

a chlorine atom, or a C; to Cj3 alkyl group; and
when Ar? is A7b), W® is C=0, CH,, CF,, CHOH, or an oxygen atom;

provided that, when Ar* is Ala), combinations of the substituents R®, R’ and

R® exclude a combination of a hydrogen atom and a halogen atom.

9. The compound according to claim 8 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein

in the formula (1), Ar? is a group selected from the group consisting of Ala),
A2b), and A7c):

[Chemical Formula 7]

Ala) A2b) ATc) R8

wherein, when Ar? is A2b), R% is the same as that defined in claim 8 when Ar?
is A2b);

when Ar? is Ala) or A7c), R® is the same as that defined in claim 4 when Ar?
is Al) or A7);

when Ar? is A7c), m is the same as that defined in claim 8 when Ar? is A7b);

when Ar? is Ala), R® is a hydrogen atom, a fluorine atom, a chlorine atom, a
cyano group, a C; to Cg alkyl group, a C; to Cg alkoxy group, a halo-C; to Cg alkoxy
group, a C; to Cg alkylsulfanyl group, a C; to Cg alkylsulfinyl group, or -CONR*°R*,
wherein, when R® is -CONR*°R*, R is a hydrogen atom, a C; to Cg alkyl group, or
a C; to Cg acyl group and R* is a hydrogen atom or a C; to Cs alkyl group, or R*
and R™ may together form a pyrrolidinyl group, a piperidinyl group, a piperazinyl
group, or a morpholinyl group; and
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when Ar? is Ala), A2b), or A7c), R’ is a hydrogen atom, a fluorine atom, or a

chlorine atom;

provided that, when Ar? is Ala), combinations of the substituents R®, R’ and

R® exclude a combination of a hydrogen atom and a halogen atom.

10. The compound according to claim 9 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein

in the formula (1), Ar' is a group selected from the group consisting of B1),
B2), B6b), B9c), and B9d):

[Chemical Formula 8]
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wherein R' is a hydrogen atom, a hydroxy group, a C; to Cs alkyl group, a C;

to C; alkoxy group, or a hydroxy C; to C,4 alkyl group;

when Ar' is B1) or B2), R*? is a hydrogen atom, a fluorine atom, a chlorine
atom, a cyano group, a C; to C3 alkyl group, or a C; to Cg alkoxy group;

when Art is B1) or B6b), R* is a hydrogen atom, a hydroxy group, a fluorine

atom, or a chlorine atom;

when Ar' is B9c) or B9d), R is a hydrogen atom, a fluorine atom, a chlorine

atom, a C; to C3 alkyl group, a methoxy group, or an ethoxy group;

when Ar' is B9c) or B9d), R™ is a hydrogen atom, a fluorine atom, or a

chlorine atom; and

when Art is B2), one of W*° and W*! is N, and the other thereof is CH.

11. The compound according to claim 10 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein
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in the formula (1), Ar* is a group selected from the group consisting of B1),
B6b), and B9cl):

[Chemical Formula 9]

B1) B6b) B9c1)
13

R
R12 =

wherein when Ar! is B1), R* is the same as that defined in claim 10 when Ar?
is B1);

when Art is B1) or B6b), R* is the same as that defined in claim 10 when Ar*

is B1) or B6b); and

when Ar' is B9c1), R is the same as that defined in claim 10 when Ar' is
B9c).

12. The compound according to claim 11 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein

in the formula (1), Ar? is a group selected from the group consisting of Alb),
A2b), and A7c):

[Chemical Formula 10]
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wherein, when Ar? is A2b), R% is the same as that defined in claim 8 when Ar?
is A2b);

when Ar? is A7c), m is the same as that defined in claim 8 when Ar? is A7b);

when Ar? is Alb), R® is a cyano group, an ethyl group, or a C; to C3 alkoxy

group;

R’ is a fluorine atom or a chlorine atom; and
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when Ar? is Alb) or A7c), R®is a hydrogen atom, a fluorine atom, a chlorine

atom, or a C, to C3 alkyl group.

13. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, or a solvate or hydrate thereof, wherein
the compound represented by the formula (1) is

(-)-1-(4-fluorophenyl)-3-[(3S",4R")-4-(4-methoxyphenyl)-2-oxopyrrolidin-3-

yllurea,

(-)-1-(4-chlorophenyl)-3-[(3S’,4R)-4-(4-methoxyphenyl)-2-oxopyrrolidin-3-

ylJurea,

(-)-1-(3,4-difluorophenyl)-3-[(3S",4R’)-4-(4-methoxyphenyl)-2-oxopyrrolidin-3-

ylJurea,

(-)-1-(4-cyanophenyl)-3-[(3S",4R’)-4-(4-methoxyphenyl)-2-oxopyrrolidin-3-

ylJurea,

(-)-1-(4-chlorophenyl)-3-[(3S’,4R")-4-(4-methoxyphenyl)-1-methyl-2-

oxopyrrolidin-3-yljurea,

(-)-1-(4-fluorophenyl)-3-[(3S",4R")-4-(4-methoxyphenyl)-1-methyl-2-

oxopyrrolidin-3-yljurea,

(-)-1-[(3S’,4R)-4-(3-fluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

(-)-1-[(8S’,4R)-4-(2-fluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

1-[(83S’,4R")-4-(2-chloro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S’,4R")-4-(4-methoxy-2-methylphenyl)-2-

oxopyrrolidin-3-yljurea,
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(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-

fluorophenyl)urea,

(-)-1-[(3S",4R")-4-(2,5-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

(-)-1-[(3S’,4R")-4-(3,5-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

(-)-1-[(3S’,4R")-4-(6-fluoro-2,3-dihydrobenzofuran-5-yl)-2-oxopyrrolidin-3-yl]-3-
(4-fluorophenyl)urea,

(-)-1-[(3S",4R")-4-(3-fluoro-5-methoxypyridin-2-yl)-2-oxopyrrolidin-3-yl]-3-(4-

fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S",4R)-4-(5-methoxythiophen-2-yl)-2-oxopyrrolidin-
3-yl]urea,

(-)-1-(4-fluorophenyl)-3-[(3S",4R)-4-(4-methylthiophenyl)-2-oxopyrrolidin-3-

ylJurea,

(-)-1-(4-chlorophenyl)-3-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-
oxopyrrolidin-3-yljurea,

(-)-1-(4-cyanophenyl)-3-[(3S’,4R)-4-(2,6-difluoro-4-methoxyphenyl)-2-
oxopyrrolidin-3-yljurea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
methoxyphenyl)urea,

(-)-1-(5-chlorothiazol-2-yl)-3-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-

oxopyrrolidin-3-yljurea,

(-)-1-(6-chloropyridin-3-yl)-3-[(3S",4R )-4-(2,6-difluoro-4-methoxyphenyl)-2-

oxopyrrolidin-3-ylurea,

(-)-1-(5-chloropyridin-2-yl)-3-[(3S",4R)-4-(2,6-difluoro-4-methoxyphenyl)-2-

oxopyrrolidin-3-ylurea,
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(-)-1-(benzo[b]thiophen-2-y1)-3-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-

oxopyrrolidin-3-yljurea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(5-
methylthiophen-2-yl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S’,4R",5S)-4-(4-methoxyphenyl)-5-methyl-2-

oxopyrrolidin-3-yljurea,

(-)-1-(4-fluorophenyl)-3-[(3S",4R",5R)-4-(4-methoxyphenyl)-5-methyl-2-

oxopyrrolidin-3-yljurea,
(+)-1-(4-chlorophenyl)-3-[(3R",4S")-2-0x0-4-phenylpyrrolidin-3-yljurea,

(+)-trans-1-(4-chlorophenyl)-3-[4-(4-methoxyphenyl)-1-methyl-2-oxopyrrolidin-
3-yl]urea,

()-trans-1-(4-fluorophenyl)-3-[4-(4-methoxyphenyl)-2-oxopyrrolidin-3-ylJurea,

(¥)-trans-1-(4-chlorophenyl)-3-[4-(4-methoxyphenyl)-1-methyl-2-oxopyrrolidin-
3-yl]urea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-[4-

(trifluoromethoxy)phenyljurea,

(-)-1-[(3S,4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-

phenylurea,

(-)-1-[(3S,4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-

phenoxyphenyl)urea,

(-)-1-[(3S,4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(3-
fluorophenyl)urea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(3,4-
difluorophenyl)urea,

(-)-1-(5-chlorothiophen-2-y1)-3-[(3S",4R)-4-(2,6-difluoro-4-methoxyphenyl)-2-

oxopyrrolidin-3-yljurea,
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(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(p-

tolyl)urea,

(-)-1-[(3S",4R")-1-ethyl-4-(4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S’,4R")-1-(1-hydroxy-2-methylpropan-2-yl)-4-(4-
methoxyphenyl)-2-oxopyrrolidin-3-yljurea,

(+)-trans-1-(4-chlorophenyl)-3-[1-(2-hydroxyethyl)-4-(4-methoxyphenyl)-2-

oxopyrrolidin-3-yljurea,

(+)-trans-1-(4-chlorophenyl)-3-[1-(2-hydroxyethyl)-4-(4-methoxyphenyl)-2-
oxopyrrolidin-3-yljurea,

(-)-trans-1-(4-chlorophenyl)-3-[1-(2-hydroxyethyl)-4-(4-methoxyphenyl)-2-
oxopyrrolidin-3-yljurea,

(-)-2-{(3S’,4R’)-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-

oxopyrrolidin-1-yl}-N-methylacetamide,

(-)-2-{(3S’,4R’)-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-

oxopyrrolidin-1-yl}propionic acid (isomer A),

(-)-2-{(3S’,4R")-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-

oxopyrrolidin-1-yl}-N-methylpropionamide (isomer A),

(-)-2-{(3S’,4R")-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-
oxopyrrolidin-1-yl}propionic acid (isomer B),

(-)-2-{(3S’,4R")-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-
oxopyrrolidin-1-yl}-N-methylpropionamide (isomer B),

(-)-2-{(3S’,4R’)-3-[3-(4-fluorophenyl)ureido]-4-(4-methoxyphenyl)-2-
oxopyrrolidin-1-yI}-N,2-dimethylpropionamide,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-1-methyl-2-oxopyrrolidin-3-
yl]-3-(4-fluorophenyl)urea,
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(-)-1-[(3S’,4R")-4-(2-fluoro-4-methoxyphenyl)-1-(2-hydroxyethyl)-2-
oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-1-(2-hydroxyethyl)-2-
oxopyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(+)-1-(4-fluorophenyl)-3-[(3R",4S")-1-methoxy-4-(4-methoxyphenyl)-2-
oxopyrrolidin-3-yljurea,

(-)-3,5-difluoro-4-{(3R’,4S")-4-[3-(4-fluorophenyl)ureido]-5-oxopyrrolidin-3-
yl}benzamide,

(-)-1-(4-fluorophenyl)-3-[(3S",4R’,Z)-2-(methoxyimino)-4-(4-
methoxyphenyl)pyrrolidin-3-ylJurea,

(-)-1-[(3S,4R’,2)-4-(2-fluoro-4-methoxyphenyl)-2-(methoxyimino)pyrrolidin-3-
yl]-3-(4-fluorophenyl)urea,

(-)-1-[(3S,4R’,2)-4-(2,6-difluoro-4-methoxyphenyl)-2-
(methoxyimino)pyrrolidin-3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-{(3S",4R’,Z)-2-[(2-hydroxyethoxy)imino]-4-(4-
methoxyphenyl)pyrrolidin-3-yliurea,

(-)-1-{(3S',4R’,2)-4-(2,6-difluoro-4-methoxyphenyl)-2-[(2-
hydroxyethoxy)imino]pyrrolidin-3-yl}-3-(4-fluorophenyl)urea,

(-)-1-[(3S",4R’",2)-4-(2,6-difluoro-4-methoxyphenyl)-2-(methylimino)pyrrolidin-
3-yl]-3-(4-fluorophenyl)urea,

(-)-1-(4-fluorophenyl)-3-[(3S",4R’,Z)-2-(2-hydroxyimino)-4-(4-
methoxyphenyl)pyrrolidin-3-yljurea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(3-
hydroxy-4-methylphenyl)urea,

(-)-1-[(3S",4R")-4-(2,6-difluoro-4-methoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(4-
fluoro-3-hydroxyphenyl)urea,
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(-)-1-(4-chloro-3-hydroxyphenyl)-3-[(3S,4R)-4-(2,6-difluoro-4-
methoxyphenyl)-2-oxopyrrolidin-3-yljurea,

(-)-1-(4-cyanophenyl)-3-[(3S,4R")-4-(6-fluoro-2,3-dihydrobenzofuran-5-yl)-2-

oxopyrrolidin-3-yljurea,

(-)-1-{(3S",4R’,2)-4-(2,6-difluoro-4-methoxyphenyl)-2-[(2-
hydroxyethoxy)imino]pyrrolidin-3-yl}-3-(p-tolyl)urea, or

(-)-1-[(3S’,4R")-4-(2,6-difluoro-4-methoxyphenyl)-1-(2-hydroxyethyl)-2-
oxopyrrolidin-3-yl]-3-phenylurea.

14.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

o
F
H H
‘\\N\H/N
L
HNY, .

15. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

/
(@)
H H
e
HNTN F

16. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:
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/
(@)
F H H
e
HNTY, r

17.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~0
F

F H H
Myt
L

HNTY, E

18. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~o0
F
F H H
‘\\N\H/N
I L
HNTY, F

19. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~

N

H H
Syt
L
HN o F

(0]
7
S

F
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20. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

e
F

F H H
‘\\N\H/N
IO

HNTY,

21. The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~0
F
F H H
.
L
HNTY Cl

22.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~0
F

F H H
‘\\N\H/N
L

HNTY, CN

23.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~o
F
F NN
T
HN OO N
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24.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

~0
F
F H H
WN__N__N
ST Y
HN OO A

25.  The compound according to claim 1 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof, wherein the compound is:

o)
F
F
H H
‘\\N\”/N
L
HN o F

26. A pharmaceutical comprising, as an active ingredient, the compound
according to any one of claims 1 to 25 or a pharmacologically acceptable salt
thereof, or a solvate or hydrate thereof.

27. A pharmaceutical composition containing the compound according to any one
of claims 1 to 25 or a pharmacologically acceptable salt thereof, or a solvate or
hydrate thereof, and a pharmaceutically acceptable carrier, for use in the prevention
or treatment of inflammatory diseases, chronic airway diseases, cancers, septicemia,
allergic symptoms, HIV retrovirus infection, circulatory disorders, neuroinflammation,

nervous disorders, pains, prion diseases, amyloidosis, and immune disorders.
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