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=3l

[0079] LUIF. ARTOERFEZERRILEMOESRIRTVBRAET—4. GPR
S5EHFEE L TOFEMOFTH, CICHEAFICEDWTEFRMIZERET 2%
B RRATIEINODHERINDED TR,

AEROERRIEED TH > CTLB LEBERRIELEMOEKFICEENT
Wb &Y. Xid Lk LZBEFID S 5 TEICEXRFIDEE LI LW EEY
iE, BRI ZEMBEZRL THEEOBREDORMMBOLBERNTEKT S
ZENTED,

[0080] Methyl 8-amino-6-phenyl-4-o0x0-4H-chromene-2-carboxylate (C | — 1)
DEK

[0081] (1) MERMD3-bromo-6-hydroxy-5b-nitroacetophenone (2.50 g, 9.61 mmol)
DIAFIRILT IR (60 mL);A®RIC (COOEt), (3.21 mL, 23.6 mmol) %0
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[0082]

[0083]

[0084]

[0085]

Z7T=1%. KATTBUOK (4.32 g, 38.5 mmol)&p> < YNZ, KB L
o RIGRICO.4 M IBFRZW > YUMA, i LABREZRI. Kix. BER
BLA, RWTXH /—)L(100 nL) IR, KAT TRREL(T.00 nL) %
Wo K YMA, BMERIMBBR L. RIGRZIRWEL. RE%BMKEKERS

MDD LKBRAICHW S YT L, il LidR%E, B K& BE
8202 L. methyl 6-bromo-8-nitro—4-oxo-4H-chromene-2-carboxylate (2.90
g9, 8.85 mmol) &F7= (INFE92%) ,

'H-NMR (400 MHz, CDCl;) 8§ : 8.57 (1H, d, J = 2.4 Hz), 8.46 (1H, d, J
= 2.8 Hz), 7.20 (1H, s), 4.03 (3H, s).

(2) EE22 (1) THESN/methyl 6-bromo-8-nitro-4-oxo-4H-chromene-2-
carboxylate (2.60 g, 7.93 mmol)D X4 / —)L (21.8 mL);BKICSnCL,(6. 01
g, 31.7 mmol) T4 M 1BER(21.8 nL) ZHNA. 65°C TARFEMBEBIR L, R
IS ZiRNE L. BRAZEMEKREBAKERT MU LKBERPICH>SYTET L,
JO0ARIVLAEMAERTREEBR L, RIBRICESA bEMA. a4
ZEA L., 700KV LABE LR, BAKMEFN) VLATEEL, FEEE
9 5 & Tmethyl 8-amino—-6-bromo-4-oxo-4H-chromene-2-carboxylate (1.6
79, 5.61 mmol) %1372 (IXNZE7 1%) ,

'H-NMR (400 MHz, CDCl;) &: 7.63 (1H, d, J = 2.4 Hz), 7.16 (1H, d, J
= 2.0 Hz), 7.09 (1H, s), 4.41 (2H, br), 4.02 (3H, s). 'H-NMR (400 MHz
, DMSO-dg) &: 7.22 (1H, d, J = 2.0 Hz), 7.20 (1H, d, J = 2.4 Hz), 6.9
2 (1H, s), 5.92 (2H, brs), 3.94 (3H, s). BC-NMR (100 MHz, DMSO-d;) & :

177.30, 160.76, 151,13, 143.50, 138,18, 125,73, 120.63, 119,82, 116.
00, 114,73, 53.60.

(3) EE2 (2) TESNmethyl 8-amino-6-bromo-4-oxo-4H-chromene-2-
carboxylate (200 mg, 0.671 mmol)D1,4-dioxane (5.0 mL) R XA FIL =
WLT IR (2.0 nL) DREBRICTIL TV FEK T TPACL,(dppf) (49 mg, 0
.0671 mmol), K;P0,(284 mg, 1.34 mmol)., phenylboronic acid (123 mg, 1.0
1T mmol) ZANX. MERMBZRR L, RIGRZIRNEL. ZREICEMBIRKAR
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[0086]

[0087]

[0088]

[0089]

[0090]

RO*700RNVLEMA. B LEREZREEILE. 700K L TH
U, KRS M) OLTEELE, BEBELTELONEREEZS YD
TIWVAZLIAYNTST74—THEEL, C 1 —1(137 mg, 0.464 mmol) %
97 (IXE6 9%) .

'H-NMR (400 MHz, DMSO-d;) &: 7.64 (2H, d, J = 7.5 Hz), 7.49 (2H, t,

J =7.5Hz), 7.42-7.39 (3H, m), 6.92 (1H, s), 5.70 (2H, brs), 3.96 (
3H, s).

Methyl 8-(4-methoxybenzamido)-4-oxo—6-phenyl-4H-chromene-2-carboxyl
ate (C | —2) O&ERK

(1) Cl —1DERDEERICER L =methyl 8-amino-6-bromo-4-oxo-4H-chr
omene—-2-carboxylate (100 mg, 0.335 mmol)DCH,CL, (1.68 mL) RUI'F hS &
ROoo35> (0.56 mL) DBEB®EIC. NN-UA4 Y FOELIFILTIY (0.0
80 mL, 0.446 mmol) K& U4-methoxybenzoyl chloride (0.060 mL, 0.446 mmol
YDCHLL,(1.12 mL)FR =K AT T > YA, ERT4HERE Lz, X
SN, N-Cay Oz FI7 3> (0.080 mL, 0.446 mmol) & U4-methoxy
benzoyl chloride (0.060 mL, 0.446 mmol) DCHCL,(1.12 mL)EKR & KA T T
WoYUMA, ERTERERBIH L, RIDEZRMEL. ZAICEMRKEBKE
FRYDLKBREZMA, 700KILVLTHE, BKREBFNY VLA TEZE
Ll BEBELTEONLERBEZY ) ATNVAZLYOXNIST74—T
28 L. methyl 6-bromo-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-car
boxylate (144 mg, 0.332 mmol)#%E/= (WXL 9%) ,

TH-NMR (400 MHz, CDCl,) &: 9.16 (1H, d, J = 2.4 Hz), 8.76 (1H, brs)
, 8.03 (1H, d, J =2.8Hz), 7.98 (2H, d, J =9.1 Hz), 7.16 (1H, s), 7
.08 (2H, d, J = 9.1 Hz), 4,08 (3H, s), 3.93 (3H, s).

(2) k28 (1) TESNmethyl 6-bromo-8-(4-methoxybenzamido)-4-oxo
-4H-chromene-2-carboxylate (200 mg, 0.463 mmol) D1, 4-dioxane (13 mL)
BUOIAFINBRILLTIR (T o) DREBERIC. I TVFEK T TPICL(d
ppf) (13 mg, 0.0174 mmol). K;PO, (74 mg, 0.347 mmol)., phenylboronic ac
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

id (85 mg, 0.694 mmol)ZAN%. 85 ‘CTHERMEBH L/, T 5IiTphenylbo
ronic acid (85 mg, 0.694 mmol) ZhNA. 85 C THRMEIEH L, RIGE
ZRiEL. BARICHEMBRKERERTG I OOKRILLEZNA., HfIHLEREY
ZRBI L%, 700RIVATHEL, BEKREFN)DLTRELE, B
EHBELTBONERBES VATV AS LAY NI ST 4 —THREEL.
Cl—2(143 mg, 0.333 mmol) %57 (INE7 2%) ,

'H-NMR (400 MHz, DMSO-ds) &: 10.22 (1H, brs), 8.42 (1H, d, J = 2.4
Hz), 8.10 (1H, d, J = 2,0 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.78 (2H, d,
J=7.9Hz), 7.54 (2H, t, J = 7.5 Hz), 7.45 (1H, t, J = 7.5 Hz), 7.1
4 (2H, d, J = 9.1 Hz), 7.04 (1H, s), 3.93 (3H, s), 3.89 (3H, s).

8-(4-Methoxybenzamido)-4-oxo—6-pheny l-4H-chromene-2-carboxylic acid

(Cl1—3) OB

Cl—2(50 mg, 0.116 mmol)D1,4-dioxane (5 mL);&&KIC. 4 M NaOH 7K
AR (0.146 mL) ZINA ., ZIRT2.58FER# L, RISKZIRMEL. ZHAICT
MEERZWw-o < YT L, #i LABREZR. Kx. BEZEZEL. C1 -3
(44 mg, 0.106 mmol) Z157c (YXFE 9 1%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.19 (1H, brs), 8.43 (1H, d, J = 2.4
Hz), 8.09 (1H, d, J =2.0 Hz ), 8.05 (2H, d, J = 8.7 Hz), 7.77 (2H, d
, J=7.5Hz), 7.54 (2H, t, J =7.5Hz), 7.45 ("H, t, J = 7.5 Hz), T.
12 (2H, d, J = 8.7 Hz), 6.97 (1H, s), 3.87 (3H, s). EI-MS (m/z): 416
[M1+.

Methyl 8-amino-6-methoxycarbonylphenyl-4-oxo-4H-chromene-2-carboxyl
ate (C | —4) O&K

Cl—108FK (2) TAHKL7=methyl 8-amino-6-bromo-4-oxo—4H-chrom
ene-2-carboxylate (200 mg, 0.671 mmol)D1,4-dioxane (8.0 mL)ICcF7J)L T
v EHES T TPACL, (dppf) (49 mg, 0.0671 mmol). K,P0,(284 mg, 1.34 mmol)
. 4-(methoxycarbonyl)phenylboronic acid (181 mg, 1.01 mmol) A0 4. 80

CTRRIEMEBIE L=, X 5IZPACL,(dppf) (49 mg, 0.0671 mmol) K& U'4-(me
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

thoxycarbonyl)phenylboronic acid (181 mg, 1.01 mmol) &0 4. 80C TH&
BINEIBIP LTee ISICYXFIRIALT IR (2.0 nl) %0 2 TEERI IR
MUER, BEL. RBRZREMEL. RAEICENBERKARRTZO0OKRIL
LEMZ, FIH LR ZRI L, TO%, 700KRLVATHEL, &
KiREEF M) DLTEE L, BEBELTEONLEREZY VDT ILAS
LOXMNTZ74—THEEL, C 1 —4(193 mg, 0.546 mmol) %457z (X
£81%)

'H-NMR (400 MHz, DMSO-d;) &: 8.06 (2H, d, J = 8.7 Hz), 7.80 (2H, d,

J =8.3Hz), 7.47 (1H, d, J = 2.4 Hz), 7.47 (1H, d, J = 2.4 Hz), 6.9
4 (1H, s), 5.76 (2H, brs), 3.96 (3H, s), 3.88 (3H, s).

Methyl 8-amino—6-(3-methoxycarbonylphenyl)-4-oxo-4H-chromene-2-carb
oxylate (C 1 —5) OD&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-(methoxycarbonyl)p
henylboronic acid ZF\W., C | —4 DAREBABDAETC | —5 5157~

(I 6 4 %) .

'H-NMR (400 MHz, DMSO-d;) &: 8.18 (1H, t, J = 2.0 Hz), 8.00-7.94 (2
H, m), 7.65 (1H, t, J = 7.5 Hz), 7.47 (1H, d, J = 2.0 Hz), 7.42 (1H,
d, J =2.0Hz), 6,94 (1H, s), 5.76 (2H, brs), 3.96 (3H, s), 3.91 (3H,

s).

Methyl 8-amino—6-(2-methoxycarbonylphenyl)-4-oxo-4H-chromene-2-carb
oxylate (C | —6) OD&EK

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z2-(methoxycarbonyl)p
henylboronic acid ZF\W., C | —4 DAREBABDAETC | —5 5157~

(IRE3 8%) »

'H-NMR (400 MHz, DMSO-d;) &: 7.75 (1H, dd, J = 7.5 Hz, 1.2 Hz), 7.6
4 (1H, dt, J = 7.5 Hz, 1.2 Hz), 7.52 (1H, dt, J = 7.5 Hz, 1.2 Hz), 7.
45 (1H, dd, J = 7.9 Hz, 0.8 Hz), 7.06-7.04 (2H, m), 6.92 (1H, s), 5.6
9 (2H, d, J =7.5Hz), 3.96 (3H, s), 3.60 (3H, s).
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

Methyl 8-(4-methoxybenzamido)-6-methoxycarbony lphenyl-4-o0x0-4H-chro
mene—2-carboxylate (C | —7) O&K

Cl—20&8K (1) TABL7=methyl 6-bromo-8-(4-methoxybenzamido)
-4-o0x0-4H-chromene-2-carboxylate (75 mg, 0.174 mmol) D1, 4-dioxane (b
D RGITAFNRILLT IR B nl)DBEESBRRIC. 7L ITVEESK T TPIC
L,(dppf) (13 mg, 0.0174 mmol). K;PO, (74 mg, 0.347 mmol)., 4-(methoxycar
bony l)pheny lboronic acid (47 mg, 0.260 mmol)%f0%. 85 CTC2HREIME
B L, RINRZRMEL. HEICEMBEKIRRT7 00KV LZNA
MR UEREMAERERN LR, 700FRILVALATHE L, BKEEBFN) D
LTEEL, BEBELTEOWLEERZY VAT LASLIOT NI S
74 —THEL. CI —7(6mg, 0.0373 mmol) &21F7 (NFK2 1%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.25 (1H, brs), 8.50 (1H, d, J = 2.0
Hz), 8.19 (1H, d, J = 2.4 Hz ), 8.10 (2H, d, J = 8.7 Hz), 8.05 (2H, d
, J =8.7Hz), 7.96 (2H, d, J = 8.3 Hz), 7.15 (2H, d, J = 8.7 Hz), 7.
06 (1H, s), 3.93 (3H, s), 3.90 (3H, s), 3.88 (3H, s). EI-MS (m/z): 48
7 [M].

Methyl 8-(4-methoxybenzamido)-6-(3-methoxycarbonylphenyl)-4-oxo-4H-
chromene-2-carboxylate (C | —8) OD&K

4-(Methoxycarbonyl)phenylboronic acid®h 4o Y (T3-(methoxycarbonyl)p
henylboronic acid ZF\W., C | —7DAKEBABRDAETC | —8%51EB~

(IX%E4 6 %) .

TH-NMR (400 MHz, DMSO-ds) & : 10.25 (1H, brs), 8.47 (1H, d, J = 2.4
Hz), 8.27 (1H, s), 8.13 (1H, d, J = 2,0 Hz), 8.11-8,03 (4H, m), 7.70
(1H, t, J =7.9Hz), 7.15 (2H, d, J = 9.1 Hz), 7.06 (1H, s), 3.93 (3H
, S), 3.92 (3H, s), 3.88 (3H, s). EI-MS (m/z): 487[M]+.

Methyl 8-(4-methoxybenzamido)-6-(2-methoxycarbonylphenyl)-4-oxo-4H-
chromene-2-carboxylate (C | —9) O&K

Cl—6 (87 mg, 0.246 mmol) DCH.CL, (2.0 mL)RU*F hSEROTZSY
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

i

(1.0 mL) DREEBRIC. NN-2 4V TOEILITFIT X (0.057 nL, 0.327
mmo L) & U'4-methoxybenzoyl chloride (0.044 mL, 0.327 mmol)MCH,CL, (0.5
mL)BRZKA T T < YMA., EERT4HBEBIR L, RIGEZENEL.
BEICEFREEKER S M) D LKBERZMA, 700KV LTHE, KR
BFN)OLTRE L, REBELTEONLEEZL Y ATNAS LY
OYhT574—THEL, C|1 —9(100 mg, 0.233 mmol) &5/ (XX 9
5%) o

'H-NMR (400 MHz, DMSO-ds) &: 10.18 (1H, brs), 8.07 (1H, d, J = 2.0
Hz), 8.03 (2H, d, J = 8.7 Hz), 7.86 (1H, dd, J = 7.9 Hz, J = 1.2 Hz),
7.75 (MH, d, J = 2.4 Hz), 7.70 (1H, dt, J = 7.5 Hz, J =1,2 Hz), 7.60
-7.55 (2H, m), 7.14 (2H, d, J = 9.1 Hz), 7.05 (1H, s), 3.94 (3H, s),
3.87 (3H, s), 3.64 (3H, s). EI-MS (m/z): 487 [MI*

Methyl 8-amino-6-carboxyphenyl-4-oxo-4H-chromene-2-carboxylate (C

| —10) O&EMK

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z4-carboxypheny lboron
ic acidZfi\N, C | —4DEMERKRDAETC | —10%FL (INFE3 2
%) o

'H-NMR (400 MHz, DMSO-d;) &: 8.05 (2H, J = 7.9 Hz), 7.77 (2H, m), 7
.47 (1H, d, J = 2.0 Hz), 7.45 (1H, J = 1.6 Hz), 6.93 (1H, s), 5.74 (2
H, brs), 3.96 (3H, s). EI-MS (m/z): 339 [M]+,

4-[8-(4-Methoxybenzamide)-2-methoxycarbony l-4-oxo0-4H-chromen-6-y L1b
enzoic acid (C 1 —11) A

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z4-carboxypheny lboron
ic acidZfi\N\, C | —7TDERERKRDAETC | —11%GL (INFET7 4
%) o

TH-NMR (400 MHz, DMSO-d;) & : 10.25 (1H, brs), 8.49 (1H, s), 8.18 (1
H, s), 8.08 (2H, d, J = 8.3 Hz), 8.05 (2H, d, J = 8.3 Hz), 7.92 (2H,
d, J =83Hz), 7.15 (2H, d, J = 8.7 Hz), 7.05 (1H, s), 3.93 (3H, s),
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

3.88 (3H, s). EI-MS (m/z): 473 [M]+.
4-[2-Ethoxycarbony |-8-(4-methoxybenzamide)-4-oxo-4H-chromen-6-y l]be
nzoic acid (C 1 —12) &K
Methyl 8-(4-Methoxybenzamido)-4-oxo-4H-chromene-2-carboxylate® H 1>
Y {ZJ. Med. Chem, 2013, 56, 5182-5197|CE2&EH D HETEHKTE Sethyl 8-
(4-methoxybenzamido)-4-oxo-4H-chromene-2-carboxylateZFHWw, C | — 1
1OEREBBEDHETC | —12%8k (NE59%) ,
'H-NMR (400 MHz, DMSO-ds) &: 10.25 (1H, brs), 8.49 (1H, d, J = 2.0
Hz), 8.17 (1H, d, J = 2,0 Hz), 8.08 (2H, d, J = 7.9 Hz), 8.06 (2H, d,
J=9.1Hz), 7.92 (2H, d, J = 8.3 Hz), 7.13 (2H, d, J = 9.1 Hz), 7.0
5 (1H, s), 4.36 (2H, q, J = 7.1 Hz), 3.87 (3H, s), 1.27 (3H, t, J =7
.1 Hz).
3-[8-(4-Methoxybenzamido)-2-methoxycarbony l-4-oxo-4H-chromen-6-y L 1b
enzoic acid (C | —13) O&ERK
4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-carboxypheny lboron
ic acidzfA\N, C | —7TDERERKRDAETC | —13%7F/kL (IXFE48
%) o
'H-NMR (400 MHz, DMSO-ds) &: 10.24 (1H, brs), 8.48 (1H, d, J = 2.4
Hz), 8.27 (1H, s), 8.13 (1H, d, J = 2,0 Hz), 8.05 (2H, d, J = 9.1 Hz)
, 8.02 (1H, d, J = 7.9 Hz), 7.95 (1H, d, J = 8.3 Hz), 7.67 (MH, t, J
= 7.9 Hz), 7.15 (2H, d, J = 9.1 Hz), 7.05 (1H, s), 3.93 (3H, s), 3.80
(3H, s). EI-MS (m/z): 473 [M]-.
2-[8-(4-Methoxybenzamido)-2-methoxycarbony l-4-oxo-4H-chromen-6-y L 1b
enzoic acid (C | —14) O&ERK
4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z2-carboxypheny lboron
icacidzf\W, C I —7DEREEHROFETC | —14%51FL (KL%
) o
'H-NMR (400 MHz, DMSO-ds) &: 10.17 (1H, brs), 8.13 (1H, d, J = 2.4
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

Hz), 8.03 (2H, d, J = 8.7 Hz), 7.85 (MH, d, J = 8.7 Hz), 7.77 (1H, d,
J =2.4Hz), 7.65 (1H, m), 7.58-7.46 (2H, m), 7.13 (2H, d, J = 9.1 H
z), 7.04 (1H, s), 3.94 (3H, s), 3.87 (3H, s). EI-MS (m/z): 473 [M]+,

6-(4-Methoxycarbony lpheny l)-8-(4-methoxybenzamide)-4-oxo-4H-chromen
e-2-carboxylic acid (C | —15) O&RK

Cl—7 (50 mg, 0.103 mmol)DF hZE ROZS > (3.0 nl)AKICLII
(41 mg, 0.308 mmol) ZfNA. 7EFREIMBUER L7, T HICLIT (41 mg, 0.308
mmo ) Zf0 A, MEMBER LB RISKRZREL. FAIC WEEREZWD -
CYBMTL, i LR EREI. K%, BEZEEL. C1 —15 (35 mg,
0.0739 mmol) 2137 (INE 7 2%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.22 (1H, brs), 8.51 (1H, d, J = 2,0
Hz), 8.16 (1H, d, J = 2.4 Hz), 8.10 (2H, d, J = 8.3 Hz), 8.05 (2H, d,

J =8.3Hz), 7.95 (2H, d, J = 8.7 Hz), 7.11 (2H, d, J = 8.7 Hz), 6.9

3 (1H, s), 3.90 (3H, s), 3.87 (3H, s). EI-MS (m/z): 473[M]+

6-(3-Methoxycarbony lpheny l)-8-(4-methoxybenzamide)-4-oxo-4H-chromen
e-2-carboxylic acid (C | —16) O

Cl—8(50 mg, 0.116 mmol)D1,4-dioxane (2.5 mL);&KIC. 4 M NaOH/K
781%(0.058 mL, 0.233 mmol)ZANZ. ZE T4 SEREIRE Lz, RIGK%ZIRNE
L. B&ICT MERRZW > < YE T L. M L& %IREL. K%, BEFIE
L. CI—16(51 mg, 0.108 mmol) %757/ (UXFE 9 3 %) ., MBMKDEEX
NiANRVEOAMEIL, HMBCHEREIC L YIRE L7,

TH-NMR (400 MHz, DMSO-d;) &: 10.21 (1H, brs), 8.48 (1H, d, J = 2,0
Hz), 8.27 (1H, s), 8.11 (1H, d, J = 2.0 Hz), 8.10-8.02 (4H, m), 7.70
(1H, m), 7.11 (2H, d, J = 9.1 Hz), 6.96 (1H, s), 3.92 (3H, s), 3.87 (
3H, s). BC-NMR (100 MHz, DMSO-d;) & : 177.52, 166.00, 164.95, 162.29,
161.17, 154,18, 148.81, 138.75, 136.05, 131.69, 130.57, 129.87, 129.7
2, 129.31, 128.81, 128.37, 127.21, 125.93, 124.56, 118.40, 113.83, 11
2.95, 55,49, 52.36. EI-MS (m/z): 473 [M]*,
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

6-Carboxypheny |-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carboxy |
icacid (Cl1—17) OARK
Cl—11 (52mg, 0.110 mmo)DFT +SEFATSY (4.0 mL)AKICL
I (44 mg, 0.329 mmol)ZMNZ. MEMEZR Lz, Lil (44 mg, 0.329 mmol
YEMZ2BBEMBER LR, IS5ICLIT (44 mg, 0.329 mmol) ZANZ. &K
MBRER L, RIGRZRMEL., FEICT MEEBZW-><YETL., LA
fhan 2 REL, K, HERBE LR, X5/ —IhbBE&ELT. CI1—1
7 (28 mg, 0.0610 mmol) =B/ (YNHK56%) .
'H-NMR (400 MHz, DMSO-d;) & : 10.26 (1H, brs), 8.49 (1H, d, J = 2.0
Hz), 8.17 (1H, d, J = 2.4 Hz), 8.08 (2H, d, J = 8.4 Hz), 8.06 (2H, d,
J=288Hz), 7.92 (2H, d, J = 8.0 Hz), 7.12 (2H, d, J = 8.8 Hz), 6.9
9 (1H, s), 3.87 (3H, s). EI-MS (m/z): 459 [M]*
6-(3-Carboxypheny l)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —18) O&K
Cl—13({1 mg, 0.164 mmol)DF hSk FATS> (3.5 mL)FKIC. L
iI (66 mg, 0.493 mmol)&HIA. ¥4 /O z—JHET100 'CTI0RFEIR
# L7, Lil (66 mg, 0.493 mmol)%MA. ¥4 7B z—TRHFTFI0 CT
1085R4B# L 7/=1%. X 5ICLII (66 mg, 0.493 mmol)&NA, ¥4 /O T —
TR T100 CTORREMEIE L. I 5ICLIT (44 mg, 0.329 mmol)ZfIA., <
14900z —T7RETI00 CT2EEBR#H L, RINGRZIRFEL. ZAICT M
BEEZPOKYFET L, i LAKBRZER. KE BELZEL. X5/ —
IHLBERFBELT, C1—18(41 mg, 0.0950 mmol) =157z (IXZK5 8 %)
TH-NMR (400 MHz, DMSO-d;) &: 10.17 (1H, brs), 9.65 (1H, brs), 8.38
(1H, d, J = 2,4 Hz), 8.05 (2H, d, J = 9.1 Hz), 8.02 (1H, d, J = 2.4 H
z), 7.33 (1H, t, J =7.9Hz), 7.18 (1H, d, J = 7.9 Hz), 7.13 (1H, s),
7.12 (2H, d, J = 9.1 Hz), 6.97 (1H, s), 6.84 (1H, m), 3.87 (3H, s).
EI-MS (m/z): 459 [M]*
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

6-(2-Carboxypheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —19) O&K
Cl—14(80mg, 0.167 mmol)DF rSkE FOT S (3.5 mL)IARIC, Li
I (67 mg, 0.502 mmol)A&MA. ¥4 /707D z—7HRET100 CTOESEIER
L7e I5ICLIT (67 mg, 0.502 mmol)&HIZ. ¥4 /0% x— JEBET100
CTIERE L, RISKZIRMEL. ZAIC! MEERZP>KYFET L.
B UfERERI. Kk, RERZBELTRONEEGREAS / —ILHLERE
LT, C1—19(42 mg, 0.0914 mmol) #%87= (IXNE55%) ,
'H-NMR (400 MHz, DMSO-dg) & : 10.04 (1H, brs), 8.21 (1H, d, J = 2.0
Hz), 8.03 (2H, d, J = 8.7 Hz), 7.79 (1H, d, J = 7.1 Hz), 7.70 (1H, d,
J =2,0Hz), 7.65 (1H, dt, J = 7.5 Hz, 1.2 Hz), 7.52 (1H, m), 7.48 (
H, d, J =7.5Hz), 7.09 (2H, d, J = 8.3 Hz), 6.69 (1H, s), 3.86 (3H,
s). EI-MS (m/z): 459 [M]*
6-(2-Carboxypheny |)-8-(4-hydroxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —20) O&K
Cl—14019 mg, 0.0390 mmol)DF rS b ROTZS Y (2.0 nL)AMKIC,
LiI (31 mg, 0.234 mmo)&=HNZX. ¥4 /07— 7R T200 'CT2HFEEB
Bl LIl (31 mg, 0.234 mmol)ZMMA., ¥4 /07— 7RI T200 CT
2. 5B L=tk I 5ICLil (31 mg, 0.234 mmol)=iNA. ¥4 /0O
— 7R T200 CTORREIRI L, RIGEZIRNEL., BHAICT MEEZW -
CYBET L. i LRz RE. K% BEEZEL. Cl1 —20(4 mg, 0.
00898 mmol) =157/~ (YNE 2 3%) .
'H-NMR (400 MHz, DMSO-d;) &: 10.27 (1H, br), 10.01 (1H, brs), 8.14
(1H, d, J = 2.4 Hz), 7.92 (2H, d, J = 8.3 Hz), 7.84 (1H, dd, J = 7.5

Hz, 1.2 Hz), 7.75 (1H, d, J = 2.0 Hz), 7.65 (1H, dt, J = 7.5 Hz, 1.2

Hz), 7.54 (1H, dt, J = 7.5 Hz, 1.2 Hz), 7.48 (1H, d, J = 7.1 Hz), 6.9
8 (1H, s), 6.91 (24, d, J = 8.7 Hz).

Methyl 6-(4-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

-2-carboxylate (C 1 —2 1) O&HK

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z4-hydroxypheny lboron
ic acidZfi\N, C | —7TDERERKRDAETC | —21 %G (INFET 2
%) o

TH-NMR (400 MHz, DMSO-ds) & : 10.18 (1H, brs), 9.73 (1H, brs), 8.33
(1H, d, J =2,0 Hz), 8.04 (2H, d, J = 9.1 Hz), 8.00 (1H, d, J = 2.4 H
z), 7.60 (2H, d, J = 8.7 Hz), 7.14 (2H, d, J = 9.1 Hz), 7.01 (1H, s),

6.91 (2H, d, J = 8.7 Hz), 3.92 (3H, s), 3.87 (3H, s). EI-MS (m/z): 4
45 [M]+.

Ethyl 6-hydroxypheny-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-ca
rboxylate (C 1 —22) OEK

Methyl 8-(4-Methoxybenzamido)-4-oxo-4H-chromene-2-carboxylate® H 1>
Y {ZJ. Med. Chem, 2013, 56, 5182-5197|CE2&EH D HETEHKTE Sethyl 8-
(4-methoxybenzamido)—-4-oxo—4H-chromene-2-carboxylateZFHw, C | — 2
1OEREBBEDHETC | —22%8k NEL25%) ,

'H-NMR (400 MHz, DMSO-dg) &: 10.17 (1H, brs), 9.73 (1H, brs), 8.33
(1H, d, J =2,0 Hz), 8.04 (2H, d, J = 9.1 Hz), 8.00 (1H, d, J = 2.4 H
z), 7.60 (2H, d, J = 8.7 Hz), 7.12 (2H, d, J = 9.1 Hz), 7.01 (1H, s),

6.91 (2H, d, J = 8.7 Hz), 4.35 (2H, q, J = 7.1 Hz), 3.87 (3H, s), 1.
26 (3H, m).

Methyl 6-(3-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene
-2-carboxylate (C | —2 3) O&HK

4-(Methoxycarbony l)phenylboronic acid® h 4o Y [Z3-hydroxypheny lboron
icacideMW, C 1 —7DEREAMKRDGETC | —23%F7 (RES 1
%) o

'H-NMR (400 MHz, DMSO-d;) & : 10.20 (1H, brs), 9.67 (1H, brs), 8.38
(1H, d, J = 2,4 Hz), 8.04 (2H, d, J = 9.1 Hz), 8.03 (1H, d, J = 2.4H
z), 7.33 (1H, t, J =7.9 Hz), 7.18 (1H, d, J = 7.9 Hz), 7.14 (2H, d,
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

J=9.1Hz), 7.13 (1H, s), 7.03 (1H, s), 6.84 (1H, m), 3.94 (3H, s),
3.88 (3H, s). EI-MS (m/z): 445 [M]+,

Methyl 6-(2-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene
-2-carboxylate (C | —24) O&RK

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z2-hydroxypheny lboron
icacidzfA\W., C| —7DEREBBRDOAEETC | —24 %5~ (INE64
%) o

'H-NMR (400 MHz, DMSO-dg) & : 10.20 (1H, brs), 9.85 (1H, s), 8.26 (1
H, d, J = 1.6 Hz), 8.07 (1H, d, J = 2.0 Hz), 8.03 (2H, d, J = 8.7 Hz)
, 7.38 (1H, dd, J =7.9 Hz, 1.6 Hz), 7.32 (1H, m), 7.13 (2H, d, J =9
.1 Hz), 7.02 (1H, s), 7.01 (1H, m), 6.95 (1H, m), 3.92 (3H, s), 3.87
(3H, s). EI-MS (m/z): 445 [M]-.

6-(4-Hydroxypheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —25) O&K

Cl—=130hrbYIiCCI—-21%ZAW. Cl|—180D&EKREBKRDAE
TC |l —25%% L (INELE1%) .

'H-NMR (400 MHz, DMSO-dg) & : 10.19 (1H, brs), 9.74 (1H, brs), 8.32
(1H, d, J = 2,0 Hz), 8.05 (2H, d, J = 8.7 Hz), 8.00 (1H, d, J = 2.4 H
z), 7.60 (2H, d, J = 8.7 Hz), 7.12 (2H, d, J = 9.1 Hz), 6.97 (1H, s),

6.91 (2H, d, J = 8.7 Hz), 3.87 (3H, s). EI-MS (m/z): 431 [M]+.
6-(3-Hydroxypheny )-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —26) O&EK

Cl=130rbYICC I —-23%ZFAW. Cl—180AMEAKRDAE
TC |l —26%17Fk (INFEL8%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.17 (1H, brs), 9.65 (1H, brs), 8.38
(1H, d, J = 2,4 Hz), 8.05 (2H, d, J = 9.1 Hz), 8.02 (1H, d, J = 2.4 H
z), 7.33 (1H, t, J =7.9Hz), 7.18 (1H, d, J = 7.9 Hz), 7.13 (1H, s),
7.12 (2H, d, J = 9.1 Hz), 6.97 (1H, s), 6.84 (1H, m), 3.87 (3H, s).
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

EI-MS (m/z): 431 [M]+,

6-(2-Hydroxypheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carb
oxylic acid (C | —27) &K

Cl—=130hrbYIiCC Il —-24%ZAW. Cl| —18DEKREBKRDAE
TC | —27%% k< (INEB86%) .

TH-NMR (400 MHz, DMSO-dg) &: 10.51 (1H, brs), 9.82 (1H, brs), 8.28
(1H, d, J = 2.0 Hz), 8.07 (1H, d, J= 2.4 Hz), 8.04 (2H, d, J = 8.7 Hz
), 7.37 (1H, m), 7.24 (1H, m), 7.11 (2H, d, J= 8.7 Hz), 7.01 (1H, d,
J=7.1Hz), 6.97 (1H, s), 6.94 (1H, t, J =7.5 Hz), 3.87 (3H, s). EI
-MS (m/z): 431 [M]",

Methyl 6-(4-tert-butoxycarbonylmethoxyphenyl)-8-(4-methoxybenzamido
)-4-ox0-4H-chromene-2-carboxylate (C | —2 8) D&

Cl—21(233mg, 0.523 mmol) DI X FILRI LT I RK(3.5 nL)AAKIC
. PILTVEBESK T TKL0;(94 mg, 0.680 mmol) K U'tert-butyl 2-bromoacet
ate (0.092 mL, 0.628 mmol)&HNZ. 2HEZEETIBH L, RIGEEEHEL
. BEICEMNRIEKAZNA., 700FRILVLTHEL, BKREBFTNY VLT
B, BEREEELTEONLEERZS AN AS LAY NI ST 4
—THREL. C1 —28(211 mg, 0.377 mmol) 2157 (YRET7 2%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.20 (1H, brs), 8.38 (1H, d, J = 2.4
Hz), 8.05 (1H, d, J = 2.4 Hz), 8.04 (2H, d, J = 8.7 Hz), 7.72 (2H, d,

J=87Hz), 7.14 (2H, d, J = 8.3 Hz), 7.05 (2H, d, J = 9.1 Hz), 7.0
5 (1H, s), 4.73 (2H, s), 3.92 (3H, s), 3.88 (3H, s), 1.45 (9H, s). EI
-MS (m/z): 559 [M]-,

Methyl 6-(3-tert-butoxycarbonylmethoxyphenyl)-8-(4-methoxybenzamido
)-4-ox0-4H-chromene-2-carboxylate (C | —2 9) D&

Cl=210rbYICC I —-23%ZFAW. C| —-280DAMEAKRDAE
TC 1 —29%%°L (INE48%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.23 (1H, brs), 8.40 (1H, d, J = 2.0
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Hz), 8.10 (1H, d, J = 2.0 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.46 (1H, m)
, 1.36 (1H, d, J =7.9 Hz), 7.25 (1H, s), 7.14 (2H, d, J = 8.7 Hz), 7
.04 (1H, s), 7.00 ('H, dd, J = 7.9 Hz, 2.0 Hz), 4.79 (2H, s), 3.92 (3
H, s), 3.88 (3H, s), 1.46 (9H, s).
[0173] Methyl 6-(2-tert-butoxycarbonylmethoxyphenyl)-8-(4-methoxybenzamido
)-4-oxo0-4H-chromene-2-carboxylate (C |1 —3 0) OEK
[0174] C 1 —-210HhbYICC | —24%FW, C| —28DEREBERDAE
TC I —-30%%° kL (INFE6 3%) .
[0175] 'H-NMR (400 MHz, DMSO-ds) &: 10.17 (1H, brs), 8.28 (1H, d, J = 1.6
Hz), 8.04 (1H, d, J = 2.0 Hz), 8.03 (2H, d, J = 8.7 Hz), 7.42 (1H, m)
, 7.39 (1H, t, J = 7.9 Hz), 7.13 (2H, J = 9.1 Hz), 7.14-7,02 (2H, m),
7.02 (1H, s), 4.74 (2H, s), 3.92 (3H, s), 3.87 (3H, s), 1.38 (9H, s)
. EI-MS (m/z): 559 [M]*.
[0176] 4-[8-(4-Methoxybenzamido)-2-methoxycarbonyl-4-oxo-4H-chromen-6-yl]p
henoxyacetic acid (C 1 —3 1) O&K
[0177] C 1 —28(191 mg, 0.341 mmol)IC, 4 M HClZ=ZE dioxane (6.4 mL, 25.
6 mmol) &M, BETHRREH L, RIS&RZREMAL. C |1 —3 1 (165 mg,
0.328 mmol) =157~ (INZE 9 6 %) .
[0178] 'H-NMR (400 MHz, DMSO-dg) &: 10.22 (1H, brs), 8.37 (1H, d, J = 2.4
Hz), 8.05 (2H, d, J = 8.3 Hz), 8.04 (1H, d, J = 2.0 Hz), 7.72 (2H, d,
J=9.1Hz), 7.14 (2H, d, J = 8.7 Hz), 7.06 (2H, d, J = 8.7 Hz), 7.0
3 (1H, s), 4.76 (2H, s), 3.92 (3H, s), 3.88 (3H, s). EI-MS (m/z): 503
[M1+.
[0179] 3-[8-(4-Methoxybenzamido)-2-methoxycarbonyl-4-oxo-4H-chromen-6-yl]p
henoxyacetic acid (C |1 —32) O&K
[0180] C |1 —28DhbHYICC I —29%AL. CI| —310EKEEROAZE
TC | —3 2% (EEMIE) ,
[0181] 'H-NMR (400 MHz, DMSO-ds) & : 10.23 (1H, brs), 8.40 (1H, d, J = 2.4
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

Hz), 8.10 (1H, d, J = 2,0 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.45 (1H, t,
J=7.9Hz), 7.35 ("1H, d, J = 8.3 Hz), 7.28 (1H, d, J = 2.0 Hz), 7.1
4 (2H, d, J = 9.1 Hz), 7.04 (1H, s), 7.00 (1H, dd, J = 7.9 Hz, 2.4 Hz
), 4.82 (2H, s), 3.92 (3H, s), 3.88 (3H, s). EI-MS (m/z): 503 [MI+
2-[8-(4-Methoxybenzamido)-2-methoxycarbony l-4-oxo-4H-chromen-6-y L ]p
henoxyacetic acid (C 1 —3 3) O&K
Cl—-28DhrhYICCI—-30%ZBW, CI—-310EKEBKDAE
TC | —3 3%k (EEMIE) ,

'H-NMR (400 MHz, DMSO-d;) & :10.17 (1H, brs), 8.28 (1H, d, J = 2.0 H
z), 8.04 (1H, d, J = 2.0 Hz), 8.03 (2H, d, J = 9.5 Hz), 7.42 (1H, m),
7.39 (1H, t, J = 8.3 Hz), 7.13 (2H, J = 9.1 Hz), 7.14-7.04 (2H, m),
7.02 (1H, s), 4.77 (2H, s), 3.92 (3H, s), 3.87 (3H, s). EI-MS (m/z):

503 [M]+.
6-(4-Carboxy lmethoxypheny l)-8-(4-methoxybenzamido)-4-oxo-4H-chromen
e—2-carboxylic acid (C | —34) O&K
Cl—=130hrbYICCI—=-31ZAW. Cl|—180D&EKREBIKRDAE
TC | —34%%°Fk (INFE64%) ,
'H-NMR (400 MHz, DMSO-ds) &: 10.18 (1H, brs), 8.36 (1H, d, J = 2.4
Hz), 8.04 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.71 (2H, d,
J=9.1Hz), 7.12 (2H, d, J = 8.7 Hz), 7.06 (2H, d, J = 9.1 Hz), 6.9
8 (1H, s), 4.76 (2H, s), 3.87 (3H, s).
6-(3-Carboxy lmethoxypheny l)-8-(4-methoxybenzamido)-4-oxo-4H-chromen
e-2-carboxylic acid (C | —35) O&K
Cl—=130hrbYIiCC I —-32%ZAW. Cl|—18DEKREBKRDAE
TC | —35%/BLUXET 3%,
'H-NMR (400 MHz, DMSO-dg) & : 10.20 (1H, brs), 8.40 (1H, d, J = 2.4
Hz), 8.10 (1H, d, J = 2,4 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.44 (1H, t,
J=7.9Hz), 7.35 (1H, d, J = 8.3 Hz), 7.27 (1H, s), 7.12 (2H, d, J
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

= 8.3 Hz), 7.00 (1H, m), 6.99 (1H, s), 4.82 (2H, s), 3.87 (3H, s). EI
-MS (m/z): 489 [M]-,

6-(2-Carboxy lmethoxypheny l)-8-(4-methoxybenzamido)-4-oxo-4H-chromen
e-2-carboxylic acid (C | —3 6) OEK

Cl—=13DrhYICC I —-33%FBW. CIl—180EKEAKDAE
TC | —-36%fFkL (INEB84%) ,

'H-NMR (400 MHz, DMSO-dg) & :10.15 (1H, brs), 8.28 (1H, d, J = 2.4 H
z), 8.04 (1H, d, J = 2.0 Hz), 8.03 (2H, d, J = 8.7 Hz), 7.42 (1H, dd,

J=7.9Hz, 2.0 Hz), 7.38 (1H, m), 7.11 (2H, d, J = 8.7 Hz), 7.11 (1

H, m), 7.05 (1H, d, J = 8.7 Hz), 7.02 (1H, s), 4.77 (2H, s), 3.86 (3H
, s). EI-MS (m/z): 489 [M]*

Methyl 6-[4-(methoxycarbonylmethyl)phenyl]-8-(4-methoxybenzamido)-4
-ox0—-4H-chromene-2-carboxylate (C |1 —37) ODO&ERK

4-(Methoxycarbony l)phenylboronic acid®h i Y [Z4-(methoxycarbony lme
thy l)phenylboronic acida=fH\W, C | —7OEREBEDAETC | —3 7
=37 (RE20%) .

'H-NMR (400 MHz, DMSO-d;) & :10.23 (1H, brs), 8.41 (1H, d, J = 2.4 H
z), 8.10 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.75 (2H, d,
J=87Hz), 7.43 (2H, d, J = 8.3 Hz), 7.14 (2H, d, J = 9.1 Hz), 7.04

(1H, s), 3.92 (3H, s), 3.88 (3H, s), 3.77 (2H, s), 3.64 (3H, s).

Methyl 6-[3-(methoxycarbonylmethyl)phenyl]-8-(4-methoxybenzamido)-4
-ox0—-4H-chromene-2-carboxylate (C | —3 8) O&H

4-(Methoxycarbony l)phenylboronic acid®h i Y [Z3-(methoxycarbony lme
thy l)phenylboronic acida=fA\W, C | —7OEREBEDAETC | —3 8
37 (RE44%) .

'H-NMR (400 MHz, DMSO-d;) & :10.24 (1H, brs), 8.41 (1H, d, J = 2.0 H
z), 8.11 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.71 (1H, s),
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

7.68 (1H, m), 7.49 ('H, t, J =7.9 Hz), 7.35 (1H, d, J = 7.5 Hz), 7.
14 (2H, d, J = 9.1 Hz), 7.05 (1H, s), 3.92 (3H, s), 3.87 (3H, s), 3.8
2 (2H, s), 3.38 (3H, s).

6-[4-(Carboxymethyl)pheny l]-8-(4-methoxybenzamido)-4-oxo-4H-chromen
e-2-carboxylic acid (C 1 —3 9) O&MK

Cl—=130hrbYICC I —-37%ZAW. Cl|—180D&EKREBKRDAE
T/ (RET75%) .

'H-NMR (400 MHz, DMSO-d;) &: 10.24 (1H, brs), 8.41 (1H, d, J = 2.4
Hz), 8.10 (1H, d, J = 2.8 Hz), 8.06 (2H, d, J = 9.2 Hz), 7.74 (2H, d,
J=284Hz), 7.43 (2H, d, J = 8.8 Hz), 7.12 (2H, d, J = 9.2 Hz), 6.9
8 (1H, s), 3.87 (3H, s), 3.77 (2H, s).

6-[3-(Carboxymethyl)pheny l]-8-(4-methoxybenzamido)-4-oxo-4H-chromen
e—2-carboxylic acid (C 1 —40) O&K

Cl—=130hrbYICC I —-38%ZAW. CIl|—18DEKEBKRDAE
TC 1 —40%°Brk (RET74%) ,

'H-NMR (400 MHz, DMSO-d;) &:10.22 (1H, brs), 8.41 (1H, d, J = 2.4 H
z), 8.10 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.69 (1H, s),
7.66 (1H, d, J =7.5Hz), 7.48 (1H, t, J =7.5Hz), 7.34 (1H, d, J =
7.5 Hz), 7.12 (2H, d, J = 9.1 Hz), 6.98 (1H, s), 3.87 (3H, s), 3.71

(2H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-methoxyphenyl)-4-oxo-4H-chromene
-2-carboxylate (C | —4 1) O&HK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7DEMEBRKRDAETHZ (INXE52%) .

TH-NMR (400 MHz, DMSO-d;) &: 10.22 (1H, brs), 8.40 (1H, d, J = 2.4
Hz), 8.09 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.45 (1H, m)
, 7.33 (1H, d, J =7.9Hz), 7.28 (1H, d, J = 1.6 Hz), 7.14 (2H, m), 7
.04 (1H, s), 7.03 (1H, m), 3.92 (3H, s), 3.88 (3H, s), 3.86 (3H, s).
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

EI-MS (m/z): 459 [M]*

Methyl 8-(4-methoxybenzamido)-6-(4-methoxyphenyl)-4-oxo-4H-chromene
-2-carboxylate (C | —4 2) O&H

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7TDEMEBRKRDAETHZ (X3 2%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.18 (1H, brs), 8.37 (1H, d, J = 2.0
Hz), 8.04 (2H, d, J = 8.7 Hz), 8.04 (1H, m), 7.72 (2H, d, J = 9.1 Hz)
, 1.14 (2H, d, J = 9.1 Hz), 7.09 (2H, d, J = 9.1 Hz), 7.02 (1H, s), 3
.92 (3H, s), 3.88 (3H, s), 3.83 (3H, s).

Methyl 6-(3-cyanophenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2
-carboxylate (C | —4 3) O&ERK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7DEMEBRKRDAETHZ (XKL 6%) .

'H-NMR (400 MHz, DMSO-dg) & : 10.27 (1H, brs), 8.49 (1H, d, J =2.0 H
z), 8.31 (1H, s), 8.19 (MH, d, J = 2,0 Hz), 8.14 (1H, m), 8.05 (2H, d
, 4 =8.7Hz), 7.91 ("H, d, J =7.5Hz), 7.73 (1H, t, J = 7.9 Hz), 7.
14 (2H, d, J = 9.1 Hz), 7.05 (1H, s), 3.93 (3H, s), 3.88 (3H, s). EI-
MS (m/z): 454 [M]-,

Methyl 6-(4-cyanophenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2
—-carboxylate (C | —44) O&ERK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C I —7DEMEBRKRDAETHZ (INXE54%) .

'H-NMR (400 MHz, DMSO-dg) & : 10.27 (1H, brs), 8.49 (1H, d, J = 2.4 H
z), 8.17 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 8.00 (2H, d,
J=9.1Hz), 7.98 (2H, d, J = 8.7 Hz), 7.15 (2H, d, J = 9.1 Hz), 7.06

(1H, s), 3.93 (3H, s), 3.88 (3H, s).

Methyl 6-(3-formylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-

2-carboxylate (C |1 —45) &K
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, C I —70EREBRODAETEL (INXE59%) ,

'H-NMR (400 MHz, DMSO-dg) § : 10.26 (1H, brs), 10.14 (1H, s), 8.52 (1
H, d, J = 2.4 Hz), 8.33 (1H, s), 8.20 (1H, d, J = 2.0 Hz), 8.15 (1H,
d, J =8.0Hz), 806 (2H, d, J = 8.8 Hz), 7.98 (1H, d, J = 7.6 Hz), 7
.76 (1H, t, J =8,0 Hz), 7.15 (2H, d, J = 8.4 Hz), 7.06 (1H, s), 3.93

(3H, s), 3.88 (3H, s). EI-MS (m/z): 457 [M]*.

Methyl 6-(4-formylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-
2-carboxylate (C 1 —46) O&EK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, Cl —7T0EREBRODAETEL (INXE16%) ,

'H-NMR (400 MHz, DMSO-dg) § : 10.30 (1H, brs), 10.09 (1H, s), 8.52 (1
H, d, J =2.0Hz), 821 (1H, d, J = 2.4 Hz), 8.06 (2H, d, J = 8.7 Hz)
, 8.07-8.05 (4H, m), 7.15 (2H, d, J = 8.7 Hz), 7.07 (1H, s), 3.93 (3H
, s), 3.88 (3H, s).

Methyl 6-(3-fluorophenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-
2-carboxylate (C | —47) OB

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, ClI —7DERERAKROAETHEL (INE28%) ,

TH-NMR (400 MHz, DMSO-d;) & : 10.23 (1H, brs), 8.44 (1H, d, J = 2,0
Hz), 8.13 (1H, d, J = 2,0 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.66-7.63 (2
H, m), 7.57 (1H, m), 7.29 (1H, m), 7.14 (2H, d, J = 8.7 Hz), 7.05 (1H
, s), 3.92 (3H, s), 3.88 (3H, s). EI-MS (m/z): 447 [M]:.

Methyl 8-(4-methoxybenzamido)-6-(3-trifluoromethoxyphenyl)-4-oxo—-4H
—chromene-2-carboxylate (C | —4 8) O&HR

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, Cl —7TDEREBRODAETEL (INXE66%) ,

'H-NMR (400 MHz, DMSO-d;) & : 10.25 (1H, brs), 8.46 (1H, d, J = 2.0
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

Hz), 8.14 (1H, d, J = 2,4 Hz), 8.05 (2H, d, J = 8.8 Hz), 7.85 (1H, d,
J =8.0Hz), 7.78 (1H, s), 7.67 (1H, t, J = 8.0 Hz), 7.46 (1H, d, J
= 8.4 Hz), 7.14 (2H, d, J = 8.8 Hz), 7.04 (1H, s), 3.92 (3H, s), 3.87

(3H, s). EI-MS (m/z): 513 [M]+.

Methyl 8-(4-methoxybenzamido)-6-(3-nitrophenyl)-4-oxo-4H-chromene-2
—-carboxylate (C 1 —49) O&MRK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, C I —7DEMREBKRDAZETRL (IRE3%)

'H-NMR (400 MHz, DMSO-dg) & : 10.30 (1H, brs), 8.54 (1H, d, J = 2.4
Hz), 8.33-8.28 (3H, m), 8.22 (1H, d, J = 2.8 Hz), 8.06 (2H, d, J = 9.
1 Hz), 7.83 (1H, t, J =7.9Hz), 7.15 (2H, d, J = 9.1 Hz), 7.07 (1H,
s), 3.93 (3H, s), 3.88 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(4-nitrophenyl)-4-oxo-4H-chromene-2
-carboxylate (C 1 —50) O&MRK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, C I —7DEMREBKRDAZETRL (IRELX)

'H-NMR (400 MHz, DMSO-dg) § : 10.30 (1H, brs), 8.54 (1H, s), 8.36 (2H
, d, J =8.8Hz), 8.23 (1H, s), 8.10 (2H, d, J = 8.8 Hz), 8.05 (2H, d
, J =8.4Hz), 7.15 (2H, d, J = 8.4 Hz), 7.07 (1H, s), 3.93 (3H, s),
3.89 (3H, s).

Methyl 6-(3-acetylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-
2-carboxylate (C 1 —51) O&HK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7DEMEBRKRDAETHZ (NXE14%) .

TH-NMR (400 MHz, DMSO-d;) &: 10.27 (1H, brs), 8.48 (1H, d, J = 2.4
Hz), 8.28 (1H, d, J = 2.0 Hz), 8.18 (1H, d, J = 2.4 Hz), 8.07 (1H, d,

J =8.0 Hz), 8.06 (1H, m), 8.06 (2H, d, J = 8.8 Hz), 7.70 (1H, t, J
= 8.0 Hz), 7.15 (2H, d, J = 8.8 Hz), 7.06 (1H, s), 3.92 (3H, s), 3.88
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

(3H, s), 2.69 (3H, s).

Methyl 6-(3-dimethylaminophenyl)-8-(4-methoxybenzamido)-4-oxo-4H-ch
romene-2-carboxylate (C 1 —52) O&K

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7TDEMEBRKRDAETHZ (NEK26%) .

TH-NMR (400 MHz, DMSO-d;) &: 10.22 (1H, brs), 8.36 (1H, d, J = 2.4
Hz), 8.06 (1H, d, J = 2.0 Hz), 8.05 (2H, d, J = 8.8 Hz), 8.03 (1H, m)
, 7.33 (1H, t, J = 8.0 Hz), 7.14 (2H, d, J = 9.2 Hz), 7.03 (1H, s), 7
.00 (1H, d, J = 8.8 Hz), 6.81 (1H, d, J = 8.4 Hz), 3.91 (3H, s), 3.88

(3H, s), 2.99 (6H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-pyridyl)-4-oxo-4H-chromene-2-car
boxylate (C | —53) O&mK

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W, C I —7DEMREBKRDAZETRL (IRE6%)

'H-NMR (400 MHz, DMSO-dg) &: 10.30 (1H, brs), 8.99 (1H, d, J = 2.0
Hz), 8.65 (1H, dd, J = 5.1 Hz, 1.6 Hz), 8.46 (1H, m), 8.30 (1H, d, J
= 2.4 Hz), 8.17 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.98 (
H, dd, J = 8.3 Hz, 5.1 Hz), 7.11 (2H, d, J = 9.1 Hz), 7.06 (1H, s),
3.92 (3H, s), 3.88 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(4-pyridyl)-4-oxo-4H-chromene-2-car
boxylate (C | —54) O&K

4-(methoxycarbony ) phenylboronic acidDhb Yl ind 20 VEE%
W C Il —7TDEMEBRKRDAETHZ (NXE15%) .

'H-NMR (400 MHz, DMSO-d;) &: 10.29 (1H, brs), 8.73 (2H, d, J = 4.4
Hz), 8.52 (1H, d, J = 2,4 Hz), 8.25 (1H, d, J = 2.4 Hz), 8.05 (2H, d,

J=9.1Hz), 7.84 (2H, d, J = 4.4 Hz), 7.15 (2H, d, J = 8.7 Hz), 7.0
7 (1H, s), 3.93 (3H, s), 3.88 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-methylphenyl)-4-oxo-4H-chromene-
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[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

2-carboxylate (C | —55) O&HK

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-methy lpheny lboroni
cacidzf\Ww, C I —7DEMEBHRDAETC | —556%KFL (INE34
%) o

'H-NMR (400 MHz, DMSO-d;) & : 10.23 (1H, brs), 8.41 (1H, d, J = 2.4
Hz), 8.09 (1H, d, J = 2.8 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.60 (1H, s)
, 71.56 (1H, d, J =7.9Hz), 7.49 ("H, t, J =7.5Hz), 7.27 (1H, d, J
= 7.5 Hz), 7.14 (2H, d, J = 9.1 Hz), 7.04 (1H, s), 3.92 (3H, s), 3.88

(3H, s), 2.42 (3H, s).

Methyl 6-(3-tert-butylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chrom
ene-2-carboxylate (C | —57) O&H

4-(Methoxycarbony l)phenylboronic acid®h i Y [Z3-tert-butylpheny lbo
ronic acidzfW, C | —7DEMREBBRDAETC | =57 %F (U=
59%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.21 (1H, brs), 8.39 (1H, d, J = 2.4
Hz), 8.07 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.71 (1H, s)
, 7.56 (1H, d, J = 6.7 Hz), 7.50 (1H, d, J = 6.3 Hz), 7.46 (1H, m), 7
.14 (2H, d, J = 8.3 Hz), 7.03 (1H, s), 3.92 (3H, s), 3.87 (3H, s), 1.
36 (9H, s). EI-MS (m/z): 485 [M].

Methyl 6-(3-carbamoylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chrome
ne-2-carboxylate (C | —58) O&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-carbamoy Lpheny Lbor
onic acidzf\W, C | —7DEMRERBKDOAETC | —58%#FL (UINF1
8%)

'H-NMR (400 MHz, DMSO-d;) & : 10.04 (1H, brs), 8.50 (1H, d, J = 2.4
Hz), 8.26 (1H, s), 8.19 (1H, d, J = 2.4 Hz), 8.04 (2H, d, J = 8.7 Hz)
, 7.92 (1H, d, J = 8.3 Hz), 7.86 (1H, m), 7.60 (1H, t, J =7.9 Hz), 7
.29 (MH, br), 7.13 (2H, d, J = 9.1 Hz), 7.03 (1H, s), 3.93 (3H, s), 3
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[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

.88 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-methylthiophenyl)-4-oxo-4H-chrom
ene-2-carboxylate (C 1 —59) O&K
4-(Methoxycarbony l)pheny lboronic acid®h 4o Y [Z3-methylthiophenylboro
nic acidzfM\wW, C | —7DEREBRDHAETC | —59%KFL (INFES5
2%)

'H-NMR (400 MHz, DMSO-dg) & : 10.00 (1H, brs), 8.44 (1H, d, J = 2.4
Hz), 8.07 (1H, d, J = 2.4 Hz), 8.03 (2H, d, J = 8.7 Hz), 7.58 (1H, s)
, 7.51 (1H, d, J =7.5Hz), 7.46 ("H, t, J =7.5Hz), 7.35 (1H, d, J
= 7.5 Hz), 7.12 (2H, d, J = 8.7 Hz), 7.01 (1H, s), 3.93 (3H, s), 3.88

(3H, s), 2.56 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-methylsulfonylphenyl)-4-oxo-4H-c
hromene-2-carboxylate (C | —6 0) O&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-methylsulfony lphen
ylboronic acidZ#FW., C | —7TDEREBHDAETCC I —6 0%&5EL (
L2 3%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.29 (1H, brs), 8.51 (1H, d, J = 2.0
Hz), 8.29 (1H, t, J = 2,0 Hz), 8.23 (1H, d, J = 2.8 Hz), 8.17 (1H, d,
J =8.3Hz), 8.06 (2H, d, J = 9.1 Hz), 8.00 (1H, d, J = 7.5 Hz), 7.8
2 (1H, t, J=7.5Hz), 7.15 (2H, d, J = 9.1 Hz), 7.07 (1H, s), 3.93 (
3H, s), 3.88 (3H, s).

8-(4-Methoxybenzamido)-6-(3-methoxypheny l)-4-oxo0-4H-chromene-2-carb
oxylic acid (C 1 —61) O&K

Cl—130MHYICC I —41ZBW, Cl—18DEMRERKDAE
TR (XEI1%)

'H-NMR (400 MHz, DMSO-d¢) § : 10.18 (1H, brs), 8.40 (1H, d, J = 2.0 H
z), 8.09 (1H, d, J = 2.0 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.45 (1H, t,
J=83Hz), 7.32 ("1H, d, J =7.9Hz), 7.27 (MH, t, J = 2.0 Hz), 7.12
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

(2H, m), 7.02 (1H, dd, J = 8.3 Hz, 1.6 Hz), 6.99 (1H, s), 3.87 (3H,
s), 3.86 (3H, s). BC-NMR (100 MHz, DMSO-ds) & : 177.47, 164,96, 162,28
, 161.21, 159,92, 152,94, 148.87, 139.76, 137.33, 130.35, 129.72, 129
.21, 129,05, 125,96, 124,50, 119.23, 118.52, 114,06, 113,83, 113,38,
112,18, 55.50, 55.27. EI-MS (m/z): 445 [M]+.

8-(4-Methoxybenzamido)-6-(4-methoxypheny l)-4-oxo-4H-chromene-2-carb
oxylic acid (C 1 —62) O&K

Cl—130MHYICC 1 —42%ZBW, Cl|—18DEMERKDAE
T/ (RET75%) .

'H-NMR (400 MHz, DMSO-dg) § : 10.16 (1H, brs), 8.37 (1H, d, J = 2.4 H
z), 8.04 (2H, d, J = 8.3 Hz), 8.04 (1H, d, J = 2.8 Hz), 7.72 (2H, d,
J =8.7Hz), 7.12 (2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 8.3 Hz), 6.97

(1H, s), 3.87 (3H, s), 3.83 (3H, s). EI-MS (m/z): 445 [M]*.

6-(3-Cyanopheny L) -8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbox
ylic acid (C | —63) D&

Cl—130hbHYILC I —43%HW, Cl|—180EREABDAE
TR (XE89%)

'H-NMR (400 MHz, DMSO-d¢) § : 10.26 (1H, brs), 8.49 (1H, d, J = 2.4 H
z), 8.31 (1H, s), 8.19 (MH, d, J = 2.0 Hz), 8.14 (1H, m), 8.06 (2H, d
, 4 =9.1Hz), 7.91 ("H, d, J =7.5Hz), 7.73 (1H, t, J =7.9 Hz), 7.
12 (2H, d, J = 8.7 Hz), 7.00 (1H, s), 3.87 (3H, s). EI-MS (m/z): 440
[MI.

6-(4-Cyanopheny L) -8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbox
ylic acid (C | —64) &K

Cl—130hbYILC I —44%BW, Cl|—180EREABDAE
TR (XE87%) .

'H-NMR (400 MHz, DMSO-dg) § : 10.26 (1H, brs), 8.49 (1H, d, J = 2.0 H
z), 8.18 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 8.01 (2H, d,
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

J=9.1Hz), 7.98 (2H, d, J = 8.7 Hz), 7.12 (2H, d, J = 9.1 Hz), 6.99
(1H, s), 3.87 (3H, s). EI-MS (m/z): 440 [M]+.

6-(3-Formy lpheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylic acid (C 1 —65) O&K

Cl—130MHYICC 1 —45%ZBW, Cl| -1 8DEMERKDAE
TR/ (K7 3%) .

'H-NMR (400 MHz, DMSO-dg) § : 10.26 (1H, brs), 10.14 (1H, s), 8.51 (1
H, d, J =2.0 Hz), 8.33 (1H, s), 8.20 (1H, d, J = 2.0 Hz), 8.15 (1H,
d, J=7.6Hz), 8.06 (2H, d, J = 9.2 Hz), 7.96 (1H, d, J = 7.6 Hz), 7
.76 (1H, t, J =7.6 Hz), 7.12 (2H, d, J = 8.8 Hz), 7.01 (1H, s), 3.87

(3H, s). EI-MS (m/z): 443 [M]".

6-(3-F luoropheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylic acid (C 1 —67) OB

Cl—130MHYICC 1 —47%ZBW, Cl—18DEMERKDAE
TR/ (K7 2%) .

'H-NMR (400 MHz, DMSO-d;) &: 10.23 (1H, brs), 8.43 (1H, d, J = 2.4
Hz), 8.13 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 7.66-7.55 (3
H, m), 7.28 (1H, m), 7.12 (2H, d, J = 8.7 Hz), 7.00 (1H, s), 3.87 (3H
, s). EI-MS (m/z): 433 [M].

8-(4-Methoxybenzamido)-6-(3-trifluoromethoxyphenyl)-4-oxo-4H-chrome
ne-2-carboxylic acid (C | —6 8) O&K

Cl—130hbYICC I —48%&HW, C|—18DEREABKDAE
T/ (K7 0%) .

TH-NMR (400 MHz, DMSO-d;) &: 10.24 (1H, brs), 8.45 (1H, d, J = 2.4
Hz), 8.14 (1H, d, J = 2,4 Hz), 8.05 (2H, d, J = 8.8 Hz), 7.84 (1H, d,
J =8.4Hz), 7.78 (1H, s), 7.67 (1H, t, J = 8.4 Hz), 7.46 (1H, d, J
= 8.4 Hz), 7.12 (2H, d, J = 8.8 Hz), 7.00 (1H, s), 3.87 (3H, s). EI-M

S (m/z): 499 [M]+,
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

8-(4-Methoxybenzamido)-6-(4-nitrophenyl)-4-oxo-4H-chromene-2-carbox
ylic acid (C | —70) O&RK

Cl—=130MbYICC I -50%AW, C|—18D&EMRERAKRDAE
TR (XES51%)

TH-NMR (400 MHz, DMSO-dq) & : 10.27 (1H, brs), 8.54 (1H, d, J = 2.4 H
z), 8.36 (2H, d, J = 8.3 Hz), 8.22 (1H, m), 8.09 (2H, d, J = 8.7 Hz),

8.06 (2H, d, J = 8.3 Hz), 7.12 (2H, d, J = 8.7 Hz), 7.00 (1H, s), 3.
87 (3H, s).

6-(3-Acetylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylic acid (C 1 —7 1) O&RK

Cl—=130hrbYICCI—-51%ZAW. CIl|—180D&EKREBIKRDAE
T/ (K7 6%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.17 (1H, brs), 8.49 (1H, d, J = 2,0
Hz), 8.25 (1H, s), 8.09 (1H, d, J = 2.4 Hz), 8.07 (2H, d, J = 9.1 Hz)
, 8.02 (1H, d, J =7.5Hz), 8.01 ("H, d, J =7.5Hz), 7.70 ("H, t, J
= 7.9 Hz), 7.11 (2H, d, J = 8.7 Hz), 6.78 (1H, s), 3.87 (3H, s), 2.68

(3H, s).
8-(4-Methoxybenzamido)-6-(4-pyridyl)-4-oxo-4H-chromene-2-carboxylic
acid (C 1 —74) O&ARK

Cl—=130hrbYICC I —-54%ZAW. Cl|—18DEKEBKRDAE
TR (XE39%)

'H-NMR (400 MHz, DMSO-dg) § : 10.30 (1H, brs), 9.07 (2H, d, J = 6.8 H
z), 8.66 (1H, d, J = 2.8 Hz), 8.54 (2H, d, J = 6.8 Hz), 8.28 (1H, d,
J=2.4Hz), 8.07 (2H, d, J = 8.8 Hz), 7.14 (2H, d, J = 9.2 Hz), 7.07

(1H, s), 3.88 (3H, s).
6-(3-tert-Butylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-c
arboxylic acid (C | —77) DEK

Cl—=130hrbYICC I —-57%ZAW. CI|—180D&EKREBKRDAE
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

TC I =7 7% (INFE81%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.40 (1H, brs), 8.45 (1H, d, J = 2.4
Hz), 8.08 (2H, d, J = 8.7 Hz), 7.98 (1H, d, J = 2.4 Hz), 7.68 (1H, s)
, 7.52 (1H, d, J = 6.3 Hz), 7.47 (1H, t, J = 6.7 Hz), 7.46 (1H, m), 7
.09 (2H, d, J = 9.1 Hz), 6.73 (1H, s), 3.87 (3H, s), 1.37 (9H, s).

8-(4-Methoxybenzamido)-6-(3-methy lsulfony lphenyl)-4-oxo-4H-chromene
-2-carboxylic acid (C | —80) O&K

Cl—=130hrbYICCI—-60%ZAW. CIl|—180DEKREBKRDAE
TC I —80%%7Fk (INEB89I%) .

'H-NMR (400 MHz, DMSO-d¢) &: 10.29 (1H, brs), 8.51 (1H, d, J = 2.4 H
z), 8.28 (1H, s), 8.22 (MH, d, J = 2.4 Hz), 8.17 (1H, d, J = 7.9 Hz),
8.06 (2H, d, J = 9.1 Hz), 7.99 (1H, d, J = 8.3 Hz), 7.81 (MH, t, J =
7.9 Hz), 7.12 (2H, d, J = 9.1 Hz), 7.00 (1H, s), 3.87 (3H, s).

Methyl 6-(3-furyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylate (C | —82) O&K

4-(Methoxycarbony L) phenylboronic acid®h 4o Y [Z3-furylboronic acid
ZRAW CIl - 7TOEREBKRDOAETC | —82%KFL (INXK24%) .

'H-NMR (400 MHz, DMSO-d;) &: 10.21 (1H, brs), 8.41 (1H, s), 8.30 (1
H, d, J =2.4Hz), 8.08 ("H, d, J = 2.4 Hz), 8.04 (2H, dd, J = 9.1 Hz
, 2.4 Hz), 7.81 (1H, m), 7.13 (1H, d, J = 2.0 Hz), 7.13 (2H, d, J = 8
.7 Hz), 7.01 (1H, s), 3.90 (3H, s), 3.87 (3H, d, J = 2.0 Hz).

Methyl 6-(5-acetyl-2-thienyl)-8-(4-methoxybenzamido)-4-oxo-4H-chrom
ene-2-carboxylate (C | —8 3) O&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z5-acetyl-2-thieny lbo
ronic acidzf\W, C | —7DEMREBRDAETC | —8 3%/ (X
36%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.02 (1H, brs), 8.53 (1H, d, J = 2.0
Hz), 8.13 (1H, d, J = 2,0 Hz), 8.03 (2H, d, J = 8.3 Hz), 7.95 (1H, d,
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[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

J=44Hz), 7.76 (1H, d, J = 4.0 Hz), 7.13 (2H, m), 7.02 (1H, s), 3
.93 (3H, s), 3.88 (3H, s), 2.56 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(2-methoxy-4-pyridyl)-4-oxo-4H-chro
mene—2-carboxylate (C | —85) O&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z2-methoxy—4-pyridylb
oronic acidz=fA\W., C | —7DERERKDAZETC | —85%KEFL (IN*E
34%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.06 (1H, brs), 8.50 (1H, d, J = 2.0
Hz), 8.29 (1H, d, J = 5.5 Hz), 8.17 (1H, d, J = 2.4 Hz), 8.03 (2H, d,

J=29.1Hz), 7.37 (1H, dd, J = 5.5 Hz, 1.6 Hz), 7.14 (1H, s), 7.13 (
2H, d, J = 8.7 Hz), 7.03 (TH, s), 3.93 (3H, s), 3.93 (3H, s), 3.88 (3
H, s).

Methyl 8-(4-methoxybenzamido)-6-(2-methylthio-5-pyridyl)-4-oxo-4H-c
hromene-2-carboxylate (C | —87) O&K

4-(Methoxycarbony l)phenylboronic acid® 4o Y [Z2-methylthio-5-pyrid
ylboronic acidZFW., C | —7TDEREBHDAETCC | —87 %515/~ (
=3 0%)

'H-NMR (400 MHz, DMSO-d;) & : 10.26 (1H, brs), 8.85 (1H, d, J = 2.0
Hz), 8.42 (1H, d, J = 2.4 Hz), 8.14 (1H, d, J = 2.4 Hz), 8.08 (1H, dd
, J =8.4Hz, 2.4 Hz), 8.05 (2H, d, J = 9.2 Hz), 7.44 (1H, d, J = 8.4

Hz), 7.14 (2H, d, J = 9.2 Hz), 7.05 (1H, s), 3.92 (3H, s), 3.88 (3H,
s), 2.58 (3H, s).

Methyl 6-(2-amino-5-pyridyl)-8-(4-methoxybenzamido)-4-oxo-4H-chrome
ne-2-carboxylate (C | —8 8) D&

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z2-amino-5-pyridy lbor
onic acid pinacol esterafA\W., C | —7DO&EKEBEHDAETC | —88
B3 (RET7%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.24 (1H, brs), 8.45 (1H, d, J = 2.4
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[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

Hz), 8.12 (1H, d, J = 2.4 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.85-7.75 (2
H, m), 7.71-7.50 (3H, m), 7.14 (2H, d, J = 9.1 Hz), 7.05 (1H, s), 3.9
2 (3H, s), 3.88 (3H, s).

Methyl 8-(4-methoxybenzamido)-6-(3-trifluoromethylphenyl)-4-oxo-4H-
chromene-2-carboxylate (C 1 —89) D&

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-trifluoromethylphe
nylboronic acidaFW., C | —7TDEREBHDAETC | —89%75E/~ (
%4 8%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.06 (1H, brs), 8.51 (1H, d, J = 2.0
Hz), 8.15 (1H, d, J = 2,4 Hz), 8.09 (1H, d, J = 7.1 Hz), 8.04 (2H, d,

J=8.3Hz), 8.04 (1H, s), 7.81 (1H, m), 7.77 (1H, t, J = 7.5 Hz), 7
.13 (2H, d, J = 8.7 Hz), 7.03 (1H, s), 3.93 (3H, s), 3.88 (3H, s). EI
-MS (m/z): 497 [M]-,

Methyl 6-(3-hydroxymethylphenyl)-8-(4-methoxybenzamido)-4-oxo-4H-ch
romene-2-carboxylate (C 1 —9 1) O&K

4-(Methoxycarbony l)phenylboronic acid®h 4o Y [Z3-hydroxymethy lpheny
lboronic acid&aF\W., C | —7DEREAKDEZETC | —91 %5/~ (WX
E£37%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.22 (1H, brs), 8.43 (1H, d, J = 2.0
Hz), 8.11 (1H, d, J = 1.6 Hz), 8.05 (2H, d, J = 9.1 Hz), 7.73 (1H, s)
, 7.64 (1H, d, J =7.9Hz), 7.49 ("H, t, J =7.5Hz), 7.39 (1H, d, J
=7.1Hz), 7.14 (2H, d, J = 8.7 Hz), 7.04 (1H, s), 5.31 (1H, brm), 4.
61 (2H, d, J = 5.9 Hz), 3.93 (3H, s), 3.88 (3H, s).

Methyl 8-(4-chlorobenzamido)-6-(3-hydroxyphenyl)-4-oxo-4H-chromene-
2-carboxylate (C 1 —96) O&K

(1) 4-Methoxybenzoyl chloride®H 4> Y (Z4-chlorobenzoyl chloride%®
W, Cl—-—20&mk (1) E#HDA;ETnethyl 6-bromo-8-(4-chlorobenza
mido)-4-oxo-4H-chromene-2-carboxylate#8/= (EEMINXE) .
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

'H-NMR (400 MHz, DMSO-d;) & : 10.53 (1H, brs), 8.28 (1H, d, J = 2.4
Hz), 8.04 (2H, d, J = 8.3 Hz), 8.01 (1H, d, J = 2.4 Hz), 7.70 (2H, d,

J =8.7 Hz), 7.05 (1H, s), 3.91 (3H, s).

(2) Methyl 6-bromo-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylate® M Y [Cmethyl 6-bromo-8-(4-chlorobenzamido)-4-oxo-4H-chromen
e-2-carboxylate& FA\), 4-(methoxycarbonyl)phenylboronic aciddhio V)
(Z3-hydroxypheny lboronic acid&FEW., C | —7DAKEBHFEDAETC |
—96%%Fk (IRE17%) .

'H-NMR (400 MHz, DMSO-d6) & : 10.52 (1H, brs), 9.68 (1H, brs), 8.32
(1H, d, J = 2,4 Hz), 8.07 (2H, d, J = 8.7 Hz), 8.07 (1H, m), 7.70 (2H
, d, J=8.3Hz), 7.33 (1H, t, J =7.9Hz), 7.18 (1H, d, J = 8.3 Hz),

7.13 (1H, t, J = 2.0 Hz), 7.04 (1H, s), 6.85 (1H, dd, J = 8.3 Hz, 2,
0 Hz), 3.94 (3H, s).

Methyl 8-(4-chlorobenzamido)-6-(3-cyanophenyl)-4-oxo-4H-chromene-2-
carboxylate (C 1 —98) O&K

3-Hydroxyphenylboronic acid®h 4o Y (Z3-cyanopheny lboronic acid% g
W Cl -9 6DEMERKDAETC | —98%#KFL (INFE30%) .

'H-NMR (400 MHz, DMSO-d6) & : 10.58 (1H, brs), 8.45 (1H, d, J = 2.4
Hz), 8.32 (1H, t, J = 1.6 Hz), 8.24 (1H, d, J = 2.4 Hz), 8.15 (1H, dt
, J =8.7Hz, 1.2 Hz), 8.08 (2H, d, J = 8.3 Hz), 7.91 (IH, dt, J = 7.
9 Hz, 1.6 Hz), 7.73 (1H, m), 7.71 (2H, d, J = 8.3 Hz), 7.06 (1H, s),
3.92 (3H, s).

6-(3-Furyl)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carboxy late

(C1—105) &AM

Cl—=130hrbYiCC I —-82%ZAW. Cl|—18DEKEBKRDAE
TCIl—-105%%kL (INEI4%) .

'H-NMR (400 MHz, DMSO-d;) 10.19 (1H, brs), 8.40 (1H, s), 8.29 (1H, d
, J =2.4Hz), 8.08 (1H, m), 8.05 (2H, d, J = 9.1 Hz), 7.81 (MH, d, J
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[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

= 2.0 Hz), 7.11 (2H, d, J = 8.7 Hz), 7.11 (1H, m), 6.96 (1H, s), 3.8
7 (3H, s).

8-(4-Methoxybenzamido)-6-(3-trifluoromethylphenyl)-4-oxo-4H-chromen
e-2-carboxylic acid (C 1 —112) O&EK

Cl—=13DrhYICC I —-89%FW, CIl—180EKEAKDAE
TCI—-112%%Fk (REI1%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.25 (1H, brs), 8.49 (1H, d, J = 2.4
Hz), 8.18 (1H, d, J = 2.4 Hz), 8.12 (1H, d, J = 7.1 Hz), 8.09 (1H, s)
, 8.06 (2H, d, J = 9.1 Hz), 7.82 (1H, d, J =7.9 Hz), 7.77 (MH, t, J
= 7.5 Hz), 7.12 (2H, d, J = 8.7 Hz), 7.00 (1H, s), 3.87 (3H, s). EI-M
S (m/z): 483 [M]*.

6-(3-Hydroxymethy lpheny |)-8-(4-methoxybenzamido)-4-oxo-4H-chromene-
2-carboxylic acid (C |1 —114) O&K

Cl—=130hrbYICCI—-91%ZAW. CI|—180DEKREBKRDAE
TCI—-114%%TL (IRE89%) ,

'H-NMR (400 MHz, DMSO-dg) & : 10.20 (1H, brs), 8.42 (1H, m), 8.11 (1
H, d, J =2.4Hz), 805 (2H, d, J = 8.7 Hz), 7.73 (1H, s), 7.64 (1H,
d, J=7.5Hz), 7.48 (1H, t, J =7.5Hz), 7.38 (1H, d, J =7.1 Hz), 7
.12 (2H, d, J = 8.7 Hz), 6.99 (1H, s), 5.29 (1H, br), 4.61 (2H, s), 3
.87 (3H, s).

8-(4-Chlorobenzamido)—-6-(3-hydroxypheny l)-4-oxo-4H-chromene-2-carbo
xylic acid (C 1 —119) O&RK

Cl—=—13DrhYICCI—-96%ZFW, CIl—180EKEAKDAE
TCI—-119%%FK (IREX75%) ,

'H-NMR (400 MHz, DMSO-d6) & : 10.48 (1H, brs), 9.65 (1H, brs), 8.31
(1H, d, J = 2,4 Hz), 8.07 (2H, d, J = 8.7 Hz), 8.05 (1H, m), 7.67 (2H
, d, J=8.3Hz), 7.32 ("1H, t, J =7.9Hz), 7.17 (1H, d, J = 7.9 Hz),

7.12 (1H, t, J = 2.0 Hz), 6.98 (1H, s), 6.84 (1H, dd, J = 7.5 Hz, J
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

= 1.6 Hz).

Methyl 8-(4-methoxybenzamido)-6-(4-methoxycarbonylphenyl)-4-oxo-1, 4
—-dihydroquinoline-2-carboxylate (C |1 | —1) O&K

(1) mErRD5-bromo-2-nitroaniline (4.84 g, 22.3 mmol) Mpyridine (30
.0 mL) B/EIC, 4-methoxybenzoylchloride (3.62 mL, 26.8 mmol) Zip > <
YiE T L. EERTAREBE L, T LABREZREIR. A8/ —ILik%,
SEEZYE L. N-(4-bromo-2-nitrophenyl)-4-methoxybenzamide# 87/, F/=
BRARBL., 2700KRIVL / X9 —I)b =1/ \OREBETHES RE
g% L. &hHhtTN-(4-bromo-2-nitrophenyl)-4-methoxybenzamide (7.65 g,
21.8 mmol) %#fF7/= (XX 9 8%) .

'H-NMR (400 MHz, CDCl;) &: 11.36 (1H, brs), 9.31 (1H, d, J = 2.4 Hz
), 8.14 (MH, d, J =9.1 Hz), 7.96 (2H, d, J = 9.1 Hz), 7.33 (1H, dd,
J =9.1Hz, 2.4 Hz), 7.03 (2H, d, J = 9.1 Hz), 3.90 (3H, s).

(2) EEBTESNN-(4-bromo-2-nitrophenyl)-4-methoxybenzamide (3.7
0 g, 10.5 mmol) MEtOH (50 mL) . THF (50 mL) B LTH,0 (5.0 mL) DRSS
BERIC, NagS0, (11.0 g, 105 mmol) ZINA. 77)L TV FES T T2EEMNZ
B L, RINRZIERMREL., REICRMREKSREZMA. BRI FILTH
H, BT M) DLTEE L, BEBELTEONLEEZY VAT
WASLYVAR M S5T74—THREL. AFHY / BHRIFIV =1/1E
4 & YN-(2-amino-4-bromopheny | )-4-methoxybenzamide (2.70 g, 8.40 mmol
) 218k (IXE80%) .

'H-NMR (400 MHz, CDCl,) &: 7.85 (2H, d, J = 8.7 Hz), 7.77 (1H, brs)
, 1.53 (1H, d, J =2.4 Hz), 7.17 (1H, dd, J = 8.7 Hz, 2.4 Hz), 6.97 (
2H, d, J = 9.1 Hz), 6.72 (1H, d, J = 8.7 Hz), 3.88 (3H, s), 3.85 (2H,

br).

(3) LkEETE SN N-(2-amino-4-bromopheny l)-4-methoxybenzamide (106
mg, 0.330 mmol) D1,4-dioxane (5.0 mL) ;AR IC. DMAD (0.0809 mL, 0.49
5mmol) ZANZ. microwavefRHY T, 140 CTIDEMEBIBIF L, RINKZ
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[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

BELTEONERBES VATV AZ LAY NS 74 —TREL., A
FYY /EBEIFI = 4/ 1ED L Ydimethyl 2-[4-bromo-2-(4-methoxybe
nzamido)ani lino]-2-butenedioate (114 mg, 0.244 mmol) %#1§7/= (YRZFK74%
) o

TH-NMR (400 MHz, CDCl,) &: 9.04 (1H, brs), 8.53 (1H, d, J = 2,4 Hz)
, 8.35 (1H, br), 7.86 (2H, d, J = 9.1 Hz), 7.17 (1H, dd, J = 8.7 Hz,
2.4 Hz), 6.99 (2H, d, J = 8.7 Hz), 6.81 (1H, d, J = 8.3 Hz), 5.69 (1H
, s), 3.88 (3H, s), 3.77 (3H, s), 3.66 (3H, s).

(4) LEBTcESNh/zdimethyl 2-[4-bromo-2-(4-methoxybenzamido)anilino
]-2-butenedioate (121 mg, 0.261 mmol) MDxylene (5.0 mL) &K %A. micro
wavelRET T, 200 CT24ABGREMEBBIF Lz, T LiERZ AL xylenell
L BE RERBEL. SVATILAZLIOT NS 74 —TREL. A
X4y BRI FIL =1 /1 B9 L Ymethyl 6-bromo-8-(4-methoxybenzami
do)-4-oxo-1,4-dihydroquinoline-2-carboxylate (64 mg, 0.148 mmol) %715
= (INFES57%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.67 (1H, brs), 8.82 (1H, brs), 7.99
(1H, m), 7.98 (2H, d, J = 8.6 Hz), 7.57 (1H, brs), 7.20 (2H, d, J =8
.6 Hz), 3.99 (3H, s), 3.89 (3H, s). EI-MS (m/z): 432 [*'BrM]*, 430 ["Br
MI*.

(5) Methyl 6-bromo-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carbo
xylate®HhbhH W [C EEBTE SN /=methyl 6-bromo-8-(4-methoxybenzamido)-4
-oxo-1,4-dihydroquinoline-2-carboxylateZ# AW, C | — 7 DEKEREKRD
FETCI I —1%%Fk (NE4L46%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.68 (1H, brs), 9.09 (1H, brs), 8.12
(2H, d, J = 8.3 Hz), 8.12 (1H, m), 8.00 (2H, d, J = 8.3 Hz), 7.94 (2H
, d, J =8.7Hz), 7.59 (1H, brs), 7.19 (2H, d, J = 9.1 Hz), 4.00 (3H,

s), 3.91 (3H, s), 3.89 (3H, s).

LFOLEHC I | —2,15C | | —5DEMICHWTIE, methyl 6-brom
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[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

0-8-(4-methoxybenzamido)-4-oxo-4H-chromene-2-carboxylated® b Y IC £

2B SN /=methyl 6-bromo-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroqu
inoline-2-carboxylate& FA\), 4-(methoxycarbonyl)phenylboronic acid®

HAhYICHBTZRAVEERAWL,. Cl | —10EREAKRDOAETE L,

Methyl 8-(4-methoxybenzamido)-6-(3-methoxycarbonylphenyl)-4-oxo-1, 4
—-dihydroquinoline-2-carboxylate (C | | —2) O&K (IXZE1 8%)

'H-NMR (400 MHz, DMSO-d;) & : 10.67 (1H, brs), 9.05 (1H, brs), 8.29
(1H, s), 8.06 (2H, d, J = 7.5 Hz), 8.06 (1H, m), 8.00 (2H, d, J = 7.9

Hz), 7.70 ("H, t, J = 7.9 Hz), 7.57 (1H, brs), 7.18 (2H, m), 4.00 (3
H, s), 3.93 (3H, s), 3.89 (3H, s).

Methyl 6-(4-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-1,4-dihydro
quinoline-2-carboxylate (C | | —3) D& (INFE4 %) ,

'H-NMR (400 MHz, DMSO-dg) &: 12.19 (1H, br), 10.70 (1H, brs), 9.75
(1H, brs), 8.99 (1H, brs), 8.01 (2H, d, J = 8.7 Hz), 8.01 (1H, m), 7.
64 (2H, d, J = 8.7 Hz), 7.54 (1H, brs), 7.21 (2H, d, J = 9.1 Hz), 6.9
5 (2H, d, J = 8.7 Hz), 3.99 (3H, s), 3.89 (3H, s).

Methyl 6-(3-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-1,4-dihydro
quinoline-2-carboxylate (C | | —4) D& (INFE5 4%) .

'H-NMR (400 MHz, DMSO-dg) &: 10.71 (1H, brs), 9.69 (1H, brs), 9.07
(1H, brs), 8.02 (1H, brs), 8.02 (2H, d, J = 8.7 Hz), 7.60 (1H, brs),
7.36 (1H, t, J = 7.5 Hz), 7.23-7.20 (2H, m), 7.21 (2H, d, J = 8.7 Hz)
, 6.86 (1H, m), 4.00 (3H, s), 3.89 (3H, s). EI-MS (m/z): 444 [M]+,

Methyl 6-(2-hydroxyphenyl)-8-(4-methoxybenzamido)-4-oxo-1,4-dihydro
quinoline-2-carboxylate (C | | —5) O&K (INZE2 3%) ,

TH-NMR (400 MHz, DMSO-d;) &: 12.17 (1H, br), 10.70 (1H, brs), 9.74
(1H, brs), 9.01 (1H, brs), 8.00 (1H, m), 8.00 (2H, d, J = 8.3 Hz), 7.
60 (1H, brs), 7.40 (1H, d, J =7.5Hz), 7.26 (1H, t, J =7.1Hz), 7.2
0 (2H, d, J =8.7 Hz), 7.02 (1H, d, J = 7.9 Hz), 6.96 (TH, t, J = 7.5
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[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

Hz), 4.00 (3H, s), 3.89 (3H, s). EI-MS (m/z): 444 [M].

6-(4-Carboxypheny |)-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroquinoli
ne-2-carboxylic acid (C |1 | —6) O&K

Cl1—1 (20 mg, 0.0411 mmol) M1,4-dioxane (2.0 mL) ZRIC. 4 M
NaOHZK;&& (0.1563 mL, 0.603 mmol) ZHNA. Z=RTI26FFEBH L%, 50
CTIHEMBEH L, RIDEZREL. BRA/ATHETZETI M BERZW
2K YETFL, B LAEERZRIN. KiE. HEEZZEL., CIII-6 (14 mg,
0.0305 mmol) %137z (XX 7 4 %) .

'H-NMR (400 MHz, DMSO-d;) &: 10.70 (1H, brs), 10.23 (1H, brs), 8.29
(1H, d, J = 2.4 Hz), 8.12 (2H, d, J = 8.3 Hz), 8.03 (1H, d, J = 2.4
Hz), 8.01 (2H, d, J = 8.3 Hz), 7.69 (2H, d, J = 8.3 Hz), 7.13 (2H, m)
, 6.55 (1H, s), 3.88 (3H, s).

6-(3-Carboxypheny |)-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroquinoli

ne-2-carboxylic acid (C | | —=7) O&EK
CllI—=10abYICCl I —2%AW, CIl | —6DAMEREDAE
TCIl I —-7%8L (XX 1%) .

'H-NMR (400 MHz, DMSO-ds) &: 10.77 (1H, brs), 10.28 (1H, brs), 8.31
(1H, s), 8.28 (1H, d, J = 2.0 Hz), 8.11 (2H, d, J = 8.3 Hz), 8.03 (1
H, brs), 7.90 (1H, d, J = 7.5 Hz), 7.71 (1H, d, J = 7.5 Hz), 7.41 (1H
, t, J =7.5Hz), 7.12 (2H, d, J = 8.7 Hz), 6.54 (1H, s), 3.87 (3H, s
). EI-MS (m/z): 458 [M]*.

6-(4-Hydroxypheny |)-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroquinoli

ne-2-carboxylic acid (C | | —8) O&K
ClI—=10pbYICCIl I —3%AW, Cl | —6DAMERFEDAE
TCIl | —8%8k (INX44%) ,

"H-NMR (400 MHz, DMSO-d,) &: 12.18 (1H, br), 10.75 (1H, br), 9.72 (
1H, brs), 9.12 (1H, br), 8.01 (1H, brs), 8.01 (2H, d, J = 9.1 Hz), 7.
63 (2H, d, J = 8.7 Hz), 7.54 (1H, brs), 7.16 (2H, d, J = 8.3 Hz), 6.9
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[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

3 (2H, d, J = 8.3 Hz), 3.88 (3H, s).

6-(3-Hydroxypheny |)-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroquinoli

ne—2-carboxylic acid (C | | —9) O&EK
CllI—=10pbYICCl I —4%BW, Cl | —6DAMREREDAE
TCIl I —9%&8L (IXXT7T1%) .

'H-NMR (400 MHz, DMSO-d;) & : 10.68 (1H, brs), 9.63 (1H, brs), 8.20
(1H, d, J = 2,4 Hz), 8.09 (2H, d, J = 8.7 Hz), 8.02 (1H, brs), 7.30 (
H, t, J =7.5Hz), 7.17 (1H, brs), 7.13 (1H, m), 7.13 (2H, d, J = 9.
1 Hz), 6.79 (1H, m), 6.58 (1H, brs), 3.87 (3H, s). EI-MS (m/z): 430 [
MI".

6-(2-Hydroxypheny |)-8-(4-methoxybenzamido)-4-oxo-1, 4-dihydroquinoli

ne-2-carboxylic acid (C 1 | —10) O&MK
ClI—=10abYICC I I —5%AW, Cl | —6DAMERAEDAE
TCIlII1—-10%87k (INE9I4%) ,

'H-NMR (400 MHz, DMSO-d;) &: 10.71 (1H, brs), 9.80 (1H, brs), 8.70
(1H, br), 8.09 (1H, brs), 8.02 (2H, d, J = 9.1 Hz), 7.38 (IH, dd, J =
7.9 Hz, 1.6 Hz), 7.23 (1H, t, J = 8.3 Hz), 7.14 (2H, d, J = 9.1 Hz),
7.05 (1H, d, J = 7.9 Hz), 6.94 (1H, m), 3.87 (3H, s). EI-MS (m/z): 4
30 [M]+.
<G PR35 #EFHEE L TOEMEDTE>

TEEDHEBRETVW. GPRISEFREE L TOFEMZFTML L, HRIE.
RIRUVR2ICRTESOLEENE. RYF« T2 bO—LELTIY K
GPR35BICHTZ2EMAEETZIENMONTWVWEBYTYFZAMNRUDS
CGICHLTITo 7,

(1) RN HY—THDpCAGGSIZ, PIAYKRRT 74 —FRAET
GF—aEEF (G¥lxJ. Cell Biol. 151, 209—-220
, 2000. #8mR) &, ZBAEBGHYVNRIEG, ;. G,5. G,. G,
Gis. G,. G, Gi6DaY T2y bOEFNRTIhEG,,EDBEEGT (
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[0376]

[0377]

[0378]

FHHiENat,. Methods, 9, 1021—-1029, 2012, &#%&
B) &, EMGPR3S5XIESY NGPRI3IEMDELGLFAMARAHAH. po |
vethyleneimine “Max” #¥ (Polyscience,
lnc. ) #AVWTHEK 2 9 3MilICEGEFEALL,

(2) BEFEALLHEK293#RRICH L. Hank’ s#REM® (5m
M HEPES—NaOH, pH7. 4, 137mM NaCl, 5. 3m
M KCI, 1. 26mM CaCl,, 0. 44mM MgCl,, 0. 3
4mM NaH,PO, O. 41TmM MgSO,, 5. 6mM gluco
se) HTHEEYXIERY T« 72 bO—L%E1000nM, 10000
NnMOEBETHML, SOM37CTArFan—krL1E,

(3) 1 vFan— (g BEBERCHEREOTZIVAYKRAT 79 —tE
ME, NZZ—bO7zZ)V) VAR (40mM Tris—HCI, pH
9. 5, 40mM NaCl, TOmM MgCl,, TOmM p—nit
rophenol) ZAWT, #dZp—nitropheno |l ORE
HPOEHLAE FEMiENat. Methods, 9, 1021-1029,
2012, z2R) . EANICE. BEQOFIAVERAT 745 —EEFHD
MEEEE L, shedding®E (%) & (RERPOEMLHFIEM)
X100TmwLE, ER%E2%1 (ENGPR35) Xt'%k2 (v GPR
35) K9 (n=3) ,
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[%1]

Cpd No SHIEE | sheddingZE {9%) SD
YRS 1000nM 2.9 0.6
HIUF AR 10000nM 18.3 1.6

DSCG 1000nM 2.6 0.4
DSCG 10000nM 11.5 0.7
Ci-11 1000nM 14.7 1.3
Cl-15 1000nM 12.0 0.5
Cl-16 1000nM 18.8 0.5
Cl-17 1000nM 20.1 1.0
C}-18 1000nM 19.5 1.0
C1-23 1000nM 6.1 0.6
Cl-25 1000nM 11.0 0.9
Cl-26 10000V 11.1 2.1
Cl-32 10000nM 12.6 0.9
Ci-35 1000nM 12.8 2.4
Cl-41 10000 6.2 0.7
Ci-43 1000nM 7.7 0.3
Cl-45 1000nM 5.5 2.0
Cl-47 1000nM 7.0 0.6
Cl-61 1000nM 11.2 0.1
Cl-62 1000nM 10.5 1.7
C1-63 10000V 12.8 1.1
Cl-64 1000nM 11.6 0.3
Ci-65 1000nM 9.2 0.8
Cl-67 10000 17.8 0.6
Ci-68 1000nM 16.0 0.9
Cl-7 1000nM 11.9 1.3
Ci-9 1000nM 11.6 0.9

[0379]
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[#2]

Cpd No SRR | shedding®E (%) SD
ST s 1000nM 4,8 0.9
HTUFI 10000nM 5.2 1.1

DSCG 1000nM 2.6 2.0
DSCG 100000 M 4.6 0.2
Ci-11 1000n M 4.7 1.2
€3-15 1000nM 5.5 1.2
Cl-16 10001 6.5 0.7
Cl-17 1000nM 6.0 0.8
Cl-18 1000nM 7.0 0.1
C1-23 1000nM 4.1 0.2
Ci-25 1000nM 9.1 1.0
Ci-26 1000nM 3.5 1.2
Ci-32 1000n M 4.0 1.3
C1-35 1000nM 9.3 0.5
Ci-47 1000nM 4.8 0.5
£i-61 1000nM 2.3 0.5
Ci-63 1000nM 12.5 0.5
Ci-64 1000nM 6.5 0.6
Ci-65 1000nM 7.4 1.0
Ci-67 1000nM 6.0 0.3
Ci-68 1000nM 5.1 0.7
Cit-9 1000nM 10.5 1.0

[0380] <>v RGPR3GHRIFRBL—2H3#E%sALITE>
Sy MY X MABBKRBL-2H3ZAVWT, N—KRIGAICATTILF=
Y (HA) T N—7F9 JEINEAMLEZSY N\GPR35%1—KR$ 38
EFZENRNICHKIE LM E®I L. TEEOFEICERL &,
[0381] E1ik, Svy hGPR35MOMRNADHKRAFEERT—PCRICEL Y
ELLBERTHSD, RBL—2H3HI (RBL) &35 v MEE<Y X M
(PMC) &L TEEMICSY NGPRI3ILDRIBEARDLNABWT &
BNhhd, HHOET, BAEHLLAHARGKEZRWZ7O—YA FX Y
—DIRERHNMS, BENRSY NGPR3ILSDHEIREHSAREIND &AL
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[0382]

[0383]

[0384]

[0385]

720

M2k, Yy PGPR35AHHELTWARBL-2H3MiflaES Y hG
PR3SGAHELTWAWRBL —2H3#RICL 208N (Degran
ulation) OESGVWDLLERERT—ITHD,

HA® 7%= mMLAESYy N\GPR3SARZEMICHKIELTWARBL—2
H3#M%, 50ng,/ mIDHEDNP | gE#Hifk (clone SPE-—
7) T2A4BRRELL, TO®R, 20O5%%EEE1T> Tl | g EfA%
Bz, RWT, RYF4 722 bO—=LELTOYTYFZN (1 M)
C RIBE2ICRTEEOEESHMC | —1 8IEEMC | —2 6 DEETFRT
HEEY—_bOT7zz/—)—EROETILTIY (DNP-HSA) (3
Ong/ml) THRIEAEL T, MBICLZHBHNOESVDOEEZEE LTL —
ANFYH IS —EFEN (%) 2N, BREZE2ICRT, LBROED,
FERCAHONIEESY RGPR3ISARBLTWAWRBL — 2 H 3#i
(mock) ICHLTIT»EREZH2ICRT,

B2ilsWT, T57—1"—F3EERE (n=3) Z2-L. *xp < 0.
05 KU *k%xp < 0. 01 D&EXIFHEEEHY &¥WT 5, Kt
LRI —TERENMATRTY *y MREICL YITo 1,

M2ICRmT LD, SYRGPR3IGAERFLTWARBL -2 H 3
TiE. C1—18XIEC I —26DFERETTB —~NFYHF IS —EFUDN
AEKRENICERICET L, COBERIE. CI1—-18XIEC 1 —261 |
g EZNT2MERBIC L 2MBAISEZINEIL. MFPLLF—ERZTRYT
JEERELTWS,

<Zv MNEET X N % V72 FTE >

v NEET X MERBEZRWT | g EAZNT 2MERRBIC & 2B
I T 2L EMDREERET L

Wistar>y b (. 78 »oRERLAES Y MNEEHEREEZ, BE
HEEMEICLYDEL. 90~9 5%DMEDREET A MIlEAEEL, B
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[0387]

[0388]

PCT/JP2018/033694

bh/#ifg%w. iDNP | gE#Hmf&K (clone SPE—-7) (10u
g/ml) T3I7TCIFARBRIELE, ZTDE, 2[E5HRIEETT > Tkt |
g EFAEERWE, RWT, VYRZTZ7FIIEYY (2uM) BLTY
—bOvz/—LAEEEEMOETFILTIY (DNP-HSA) (100ng
/m ) THRIB%E LT, RMEBNGEEZZE L,

HHET. LBEAKROREICEVWT, ¥T7VFZXN (1T uM) HB Wi
RIIWLTRTREDILEMC 1 —16, 18, 26XIx63%, DNP—HA
SERBFHCARMLI, MBAISBEORER. B—~"FVYHIF—HEEMH (
%) HIEEBICHE Lz, BWRERIICTHT, X3IIKBWT, SDIEERE
(n=3) #1Rr7,

[%3]

=z e HREERT (%) SO
PALE - 30.0 5.9
HUFRE 1 uM 16.0 2.9
Cl-16 1 pM 15.4 2.5
CI-18 1 uM 10,8 0.9
CI-26 1 M 9.4 2.6
CI-63 0.1 uM 11.8 2.5

RIIWKTRT LI, ClI =16,
VYIS —EEENABERENIC

18, 26. 6 3DHFEFTEB—~F
BICEKTLZ, COERIZ. C1 —1
6. 18, 26, 63131 gEANTZMERBIC L ZIREERISZ EINFI L

T UILF—ERERT CEETRBLTWS,

<BEIBFI1 >

AR LEC I —16EBWVWT. BIRICKYROHERD S5 5EF &S L
7=

Cl—16 100mg
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. HE 60mg
BEHEBETARA 30mg
RYEZIL7ZILa—=)b 2mg
VA 7 SN Tmg
& — )%k wWE

[0389] <ZFIfFI2>
AR LEC I —16EBWVWT. BIRICKYROHERN S L BEF &S L

7=
Cl—16 150mg
25 280mg

[0390] <&#F|H3 >
EBRLEC I —16A5BVWT, BFRICLYRDERNINSAZIOY TH A

FEEL -,
Cl—16 100mg
B P 40mg

Py

p—EFOFLREFHRIFI 40mg
p—t ROFLLBEE
AbhAORY =7 L —/N— 0. 1Tcc
L EDMEHIKENMATEET100cc&T 3,
[0391] HAERSHHE®SE2017-1747998R1VUE2018-14696
1 SORRIFE. ZO2BNSRICELY KIHEICRYIATN S,
APRMEICREINALTOXE. FEFHRE. B TRMHBIE. B0
XHR. [EFEFE. BLUTRMHBEBFASRICLYRYAEZNS Z ENEFEHD
DEAICEINLFEERABEIC. APHEEFRICEBEAINTRYAZNS,

&

ol 10mg
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[ERIA1]

ok DEIF
TiE—HX (1) TRINZERRELEVXIIFIRERREENOD
EHEPWICHEINDIE,
[161]

(1)

[ (1) IKBVT. XIFOXIENHAERL., RTEE#RS LL
IEFEBHRT ) —LEXIEERE L IIFBERFERERBEE R L.
R2ZEB#RE L IFFEBRTILFILE, BHE LESEBHR>7O7
WEIVE, BEFE ULIIEEBRTILSZIIE, Bfb LIEIEEHRT
WFRZIJVE, BEES LBEERBERAEREE. Bt LIEEE
7)) —IVE, BED LIEHEBRTIINFIVE, BHb LIIZIHEE
BREERERERE. Bt LJRIFBREERERETILFILE. O
R4 (R4IFKFBRRF. BEE LIFFFELRTILFILE, B LL
GBS /OT7ILFILE B LEIERTILIZILE, B
HLIFFEBRT I FoIE, Bt LOIFEBERBERAEREE.
Bt LIEIEEIHRT ) —IVE, Bt LFHEERT IV FILE,
Bt L IIEBRBFERERRE. XEEBHRE L IIFBREEKR
BEETFIFIVETHD) . NR5R& (RSEUVRSIFFNFNIHIL
ICRAERFBETHY., —#ICA>TREEHLTHEELWL) . NR7C
OR® (R7TRURBEZFNENMHILICR*ERAKETHS) . NR®°SO
2RO (RIBRURIOFEZFNTNMIICRAERABETHS) . S (0)
SR (nIZ0, 1HLLIE2THY. RNIZR“EAFETHD) .
COR'2 (R12|ZR*“&FAEHT#H ) . COOR'3 (R'3|FR*&ME
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ETH5) . OCOR'™ (R"|FR*&RFAZETHS) . CONR'5R
16 (R1TSRURTGIFFNZNMIIICR*EAHRTHS) . SO,NR
17R'"8 (RTV7RUR'"FEFNEFNHIIICR*ERAEFETHS) . OC
H,COOR'® (R19[ZR*&RFTH3) . 0OSO,R20 (R20}%
R4*AETHB) . SR2 (R2VIR*EEHETHS) . = +hOH
OTI/EXBNOSTVRFERL, R3IFCOOR22 (R22(IR*
EAFETHB) 2KRT, RUAMINEnFR2OEHEZRL. 0~
SDNEHTHD, ]

[EEkIE2] iz —ixx (1) TRINDZERBRICLEWXISRIRRERRIELEDIZ
TEE—xX (1 —1) TRINZ, BRETILEHOERRIELEMX
IFRIECERBRILAMOREZWICHFETIN DA,

[162]

(rR), * “w

[—f&= (I —1) IBWVWT, R, R2, R3 XEUnid—&x (

(I-1)

1) IZBIFBR'. R2, R3, XRUn&EBAHETHD, ]
[E53RIA3] A —MRE (1) TRINDSZERBEESYNIEAIERERFRILEDIL

TEE—MX (1 —2) TRIND., FRRICBHOERRIEEYX
FRIEEERRBRILEMORBZNICHEINDE,
[1£3]

(1-2)
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[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

[—#&=X (1 —2) IZBWVWT. R, R2, R3, XEUnIE—HKR (
1) IZBFBR'. R2, R3, XRUNnERAEKETHD, ]

XNOTHD, FERE1~FBFKRKE3IOWT I 1IHICREHDOERE
LEMXIIRIGEERRIEEMOEERZNICHEIN DR,

R2ANRSRE6XIEINR7CORETH D, HRE 1 ~FEKEL DL
Fhh 1 BICEHOERRIEAMXIIAIRERRIEEWOREZHNIC
FAaIN B,

RINMBEHMEZBLTWARVLD, BHD LIIFFEERTILFIVE,
COOR (RIZKEREREFXIFEME LIFFEBRTILFILE) . OC
H,COOR (RIIKFZERFRITEBRE L IFFBRTILFILE) |
OR (RIZKFRETF. BHH L IFFFEBRTILFILE) . NRR (R
ENETNHILICKRREFXITELRS UL IEIEBERTILFILE) . C
OR (RIZKFREREFXITEMS L IEIEEHRT7ILFILE) . CONR
R (RIEZFNEFNIHILICKRRFRITERS U IFFFEELTILFILE
)« SO,R (RIFB#E LLIFFHFEHLTILFILE) . SO,NRR
(RIZFNFTNHILICKREFITELRS L IFFEEBLTILFILE)
. SR (REIKFRRFXITEHLS LI EBRTILFILE) . = O
B VT7/EXBN\OTVEREFEBBREEL LTET S, FKE1~5E
KRIESOWThH 1 IBICEHOERRIEENXITRIRERRILENOD
REFMICEFEINDIE,

R3ACOOR (RIFZKFRRFNIZEBHRS L IZFFEBRTILFILE
) THB, BRE1~BRBE6OWTIH 1 HICEHOERBLLEY
XIFHIBERREEMOREBZMNICHETINDIE,

R2ZANH,XIEFNHCOR8THB, EKRE1~FEKRKETDOWITH
M BICEHOBERREEMXIIRIRERRILEWOREZNICHS
TN 318,

R2ZANHCOA r (AridEB#E LI EEELRT) —ILE) TH
%, BERE1~FRESOWT A 1 IBICEHOERRIL AW ULH]
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[55K1R10]

[55KIR11]

B RIR12]

[55K1R13]

[55K1R14]

EERRIELEMOEREZNICFEIN 1R,

GPRI3GHERERL LTOESEEET S, BRKE1 ~FEREFIOWL
TN 1 BICEHOBERRIEEMISTIRERRILEYOREZHNIC
FAaIN B,

ERDGPR35&, ENUADEMDODGPRIEDDAL &EH—
FICHT 2EMEEZET 2. FKIE 1 OILEHOERRILEWILHIE
BRRCEWMOREZNICHEINDIE,

ERDGPR35&, ENUADEMOGPRIEDEAICHT S
SEMHEET S, BRIE1OXIFHERET 1 ICEBHOERRIEEMXIE
HIEERRIEEMOEEZNICFEIN DR,

RIESE MUAADEMINS oEETH D, BERIE 1 RIGEKRE 2
ICRRBOERRIEEMXIIAGERRIEEMOEREZNIHEINDS
&,

TEE—MRA (1) TRINZIERRIEEMXIIFEERRIEEYO
EMENCHRINDETHS. GPRISEFE,

[{b4]

(D

[ (1) IKBVT. XIFOXIENHAERL., RTEE#RS LL
EIEBHRT ) —VEXIGERS L IIEBREERERBESRL.
R2ZEB#RE L IFFEBRTILFILE, BHE LEEBHR>7O7
WEIVE, BEFE ULIIEEBRTILSZIIE, Bfb LIEIEEHRT
WFRZIJVE, BEES LBEERBERAEREE. Bt LIEEE
7)) —IVE, BED LIEHEBRTIINFIVE, BHb LIIZIHEE
BREERERERE. Bt LJRIFBREERERETILFILE. O
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[553KIR15]

R4 (R4IFKFBRRF. BEE LIFFFELRTILFILE, B LL
GBS /OT7ILFILE B LEIERTILIZILE, B
HLIFFEBRT I FoIE, Bt LOIFEBERBERAEREE.
B LSBT —ILE, BES LI BB T S ILFILE,
Bt L IIEBRBFERERRE. XEEBHRE L IIFBREEKR
BRETIVFIETHS) . NReR® (RERURSIFENEFNIRIL
ICR*ERBETHY., —#ICA>TREEHLTEHEELWL) . NR7C
OR® (R7TRURBEZFNENMHILICR*ERAKETHS) . NR®°SO
2R (RORUVRT"RFZEFNTNHIIICR*ERAZETHS) . S (0O)
SR (nIZ0, 1HLLIE2THY. RNIZR“EAFETHD) .
COR'2 (R12|ZR*“&FAEHT#H ) . COOR'3 (R'3|FR*&ME
ETH3) . OCOR'™ (R"IFR*&FAZETHS) . CONRT'SR
16 (R RURSIFFNZNMIIICR*EAHRTHS) . SO,NR
17R'8 (RV7RUR'"FEFNEFNHIIICR*ERAEFETHS) . OC
H,COOR'® (R19ZR*ERFTH2) . OSO,R20 (R204%
R4 EHETH2) . SR2' (R2VZIR*EAEHETHZ) . = hOH
OTI/EXBNOSTVRFERL, R3IFCOOR22 (R22(IR*
EAFETHB) 2KRT, RUAMINEnFR2OEHEZRL. 0~
SDBHTHD, ]

AIEE—MRR (1) TRINZERBRIEEYRISAIRERRIELEWIL
T (1 —1) TREINDB, BRETLICBHOGPRI 5%
EJE- N
[1t5]

(I-1



WO 2019/054386

[55KIR16]

[E5KIR17]

[55K1R18]

[55K1R19]

82 PCT/JP2018/033694

[—#&=X (1 —1) ICBWVT. R, R2, R, XRUnE—R (
1) ILHFBRT, R2, R3, XRUnERABETH D, ]
Aisz—ix=xX (I — 1) TRINDZERRIELEWXIERIRERRILES
MIETE—MRA (| —2) TERINS, BFXET4ICEHDOGPRS3
5 RN,

[1£6]

(I-2)

[—#&=X (1 —2) IZBWVWT. R, R2, R3, XEUnIE—HKR (
1) IZBFBR'. R2, R3, XRUNnERAEKETHD, ]
XHNOTH2, BRKE14~EKRE1I6DOWTIH 1BICEHDG
PR 3 5 kg%,
R2ZANReREXIEINRCORETH D, 5HRIE1 4 ~FKIE1 7
DOWIFNhH 1 HICEEHDG P R 3 5 FEIE,
RINMBEHMEZBLTWARVLD, BHD LIIFFEERTILFIVE,
COOR (RIZKEREREFXIFEME LIFFEBRTILFILE) . OC
H,COOR (RIIKFERFRITEBHRE L IFFBRTILFILE) |
OR (RIZKFRETF. BHH L IFFFEBRTILFILE) . NRR (R
ENETNHILICKRREFXITELRS UL IEIEBERTILFILE) . C
OR (RIZKFREREFXITEMS L IEIEEHRT7ILFILE) . CONR
R (RIEZFNEFNIHILICKRRFRITERS U IFFFEELTILFILE
)« SO,R (RIFB#E LLIFFHFEHLTILFILE) . SO,NRR
(RIZFNFTNHILICKREFITELRS L IFFEEBLTILFILE)
. SR (REIKFRRFXITEHLS LI EBRTILFILE) . = O
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[553K1R20]

[55K1R21]

[55K1R22]

[55K1R23]

[55K1R24]

[E53K1R25]

[E5KTR26]

[55K1R27]

B VT7/EXBN\OTVEREFEBHREE LTET S, FKE14~
ERIE18OWTFNM1IHICEEH DG P R 3 5 EEIE,

R3MACOOR (RIFKERFIIESRE L IXEBRTILFILE
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