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FHFE SV ZBEAF O P/ PP E 3R I 4l U CA LN 2 BE R H i MERIER 278 &
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PAI-1 PREFEITRIE S FHe I BE 7 & AR AR 2 (R ET 5 Z E b IL N ER 0 (19 F
EEREOIEIZET D PAL-L EROEA O MR R SN S & MARAELS O
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(Fig. 4),

MASE
DEEE, MEE
BRARIMASAE. FhBIAR M0 A% AE

BEiEE

HRHEIE
B, ATEL

i, 1L

FILYINAT—IF AR - ARBPRIR

SRR RAERE 2 RAU R

Fig. 4. PAI-1 3B 59 B R

ZD X DT, PAI- EEWFRICHET H2EAIFHERE W EEZ DN T2, ITFE
PAI-1 PHEFKDOLEBEMIEIIETRIZIT DI, Fex RIS AL AR HRE ST 5, 172D
L L, BRRBRICE TCESTZHII TS DT NTHD, WELE EHICESTZ D DTN
(Fig. 5).



CHs

(0]
COOH
COOH /N ~N
U

CSHN
O L
s oS Al ~
)
Ph
Aleplasin
(PAZ-417) g

Tiplaxtinin Diaplasinin
(PAI-039) (PAI-749)

OONa

IMD-1622 AR- H029953XX T-1776Na AZ3976

’
HP129 O S35225

Fig. 5. SCERBEXN O PAI-1 [HEIEMEZ B T 2R F(LEW
F4E  FH PAL-1 FHEIR DG HENE

PAI-1 OREEIL, B2 — MIEAT body & tPA 12K - CTUIRr &N 5 B Lv—7
(reactive center loop; RCL) 72572 1) | 2229 RLERTEMER PAI-1 O RCL 3V 7 a 7
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WCHHXXYET 4 (K7 b)) ITEHE Tﬁ]\éﬂ A RNTZ R 4A (s4A) IR L T
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BSHI BRFEE LR

PLED X 5 7250 b FH IR OB G AlRe 70 8i#l PAL-1 BAESROAIR Z BV & LT
MEZBE L, EHOICL > THASNTZE v MEAG TMS5001 35 L O TM5007 % &1
N7 7TTFHA v EEMBEREZEDD Z L L LT,

TM5001, TM5007 (X246 R 72 2 A ~—HligiEZ2 A L TH 0 & b/ F&. CLlogP
(Calculated LogP) 73 Lipinski @ Rule of Five? % #flii L TU 5 (TM5001: Mol.Wt.=548.63;
CLogP=5.7864, TM5007 : Mol.Wt.=560.69; CLogP=5.52734), %%, TM5001 35 X Y TM5007
Z W2 PK ABBROFER TIE, Toax° Tin28E < (Table 2), I HICHFHF &L 700 VK
(pH=8) X° Y A FIL AL X K (DMSO) (ZIXIAfRT D28, VU Bk i A4 B & 1 /K
(PBS) o/KICIFIEITICL <, FFICEYE (pH=4) TIZIT & A EKITIEMR L2 o T2,

F72. 7 b= KUK EOH 72 &2 A HEANC B IE T I < WERAM LA T
Hotz, 0

L7223 > T, TM5001, TM5007 i % drug-likeness (Z[HEHD & 5 & o7z T, Zh b
Z— NMEB & L8l PAL-L HEZEOBHFRIZI W T, IEEOR R BT, MtEok
ENEERREE 2D LB bR,

Table 2. 7 > FZH\\ 72 TM5001 3 KT TM5007 @ PK 3R (50 mg/kg, p.o.)*”

a=x?] TM5001 TM5007
Crmax (M) 32 8.8
Trmax (h) 18 18
Tin (h) 54 124

t v MEA®TH D TMS001 1 LT TMS5007 (£, Fig. 71T X518, F47 =8
FIZT7 2 =2V ERTF 2= VDO EFBEBIL L DNV R XV EPKBRFEZHLTND
EBIZINOEDIAMIL, T UVERNT X RiEGEN L T2 o007 I ) FA4A 70
JVIR CPEER Gy & RIFRRIISHRE & LTe X A ~ — G 2 Fo, Z O A AR T & | Fig.
8 DI TT XIIZ, Apart, Bpart B LY 1 — (L) D 3 DOEZITKBNTHZ &3
T&ED, ZIHOEZIZOWT, in vitro IEMEO R E, PK 35 L UWIME (EMEME) O
ZHE L OSERECEIT) 2 & L, TDRHOSKRE LTS THEEE TX5R
DML T S ENEELE X, Fig 8 IR TXIIC [T IVOTFIETERK &4
ETEPEAEBA ORI 21T o 7, R T OREZBRE L THIEZ DT,

© 2 ODHIVARF IO NEEM
Apart, Bpart ® R O #AFL R
B A~ —HINEE D LB
FH T = VEOMEN (MOFHEFE~DOET N AREN DY)
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COOH HOOC COOH COOH COOH
N ' N
RN NH HN / L gp == R ’/g— HN—<\\ R—— R /g—NH HN-R' —— R T NH
« S X
S L S L-Y
O>_ _<O O O>_ _<O O}_

1] v
A part B part Il

Linker (L)
1

Fig. 8. ILVEM <0 PK, WVE% St 5 72D O fcii LBk

AR ST E T, 2 FEIZB W T TMS5001 38 X OV TMS5007 BEfb A e L CF 47 =
VEREOBEHBEB IO ZSOF A7 = VREBES U U —(L) IZHOWTHEERELE
T, SRR 2 A~ — ARSI NA TR, IARF VR 1 ELIIT LN &7 B
R &7, 3 5|2 kil U7z drug-likeness [ CO KA BT 5 72 OIS fEA L
WFFE 24T > -4 H. 565 3 B C{LA W 24f (TM5275, Fig9) ICRESND N-T VAT b
T = VERFHEAR MBI T PAL-] FLETEVE & BAF e ORIt 2 R4 2 2 R L=,

S HITE 4 BTl 24f L0 SR AWIIEICEIL, 2250 7) 78 PAL- FREEMELZ AT 5
BIAN-T 2N T v N T S VEEHER DA RRAFIE 2 el T L. 62, 77, 82, 98 (Fig.9) 72 &,
HHRBREM LAY E BT 2 LIZkIh Lz, 26 LB DN DD T,
B OBERE X —7 v b & U B RS R, Gt SN TR0 5% OtERE
DHFFS TS

AFSCZRB N T, LLED X 7l ol (LA ST ORFEIZ DWW CREIR 375

z
O COOH

COONa N . COOH Z o COOH Q COONa Q A
Q NH O
CI—C}—NH o} N NH O HN Cl NH Cl NH N=
" Jh W W
(e} o (e} o
8

24f (TM5275) 2 98

Fig. 9. AWF7EOmfE TR L= A2 bEaw
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WoE FH2TINATI)IFA T2V INRUBRE A ~—BIFEERDESR L
PAI-1 PRETEM: 3V

B1EH AR

F1EFSH TORLIEL DT, TMS5001 £ 7213 TMS5007 (R 72 4 A ~ — B S IC
BUIATA 7 = VBROBEENE, Vo T— (L) ORBLOTV IR BHEED
FEDRFT O, Fix OF A7 = AbEY 9a—9f,10) Z A L7z (Chart 1),

PR RD2TF A7 = VB BICHA OBBBRELZHEST 57 1 F47 = VFEK
(6a—6f) 1T, 7 N FEIEIT AT ER Ba—3f) LT JEHHBET= ATV 4, 4) BLW
i & V2 Gewald & 32 (2L W AR L7z, RWT, 612 0.5 BEDOHL Y LR
=7 ZEHLTT b L, P 2T N(8) & BIFRIR TR, Z0%, TLh
UIAKDE (R3=Me THDH%5E) £721E bV 74 afiE (TFA) (R*=+Bu TH 5
A WCEDBIC LY, 2-T VT R/ 3-F 47 = VR VEEFEIR (9) 257,

TNV VG DO VLBEEORFT OO D ) AT IV —F ) VR CEE (10) 1T,
B AR T 8f(R3=¢-Bu) % TFA THLEE L, AR L7 10 B XU IR U 9) O
BEMNS 7 a~ NI 7 4 =280 HERS 2 Z LI2 L V572 (Chart 1),
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2
R COOR® i R?
" . —
R CN R
3 4or4 5
COOR?® R300C
R2 R?
" | N—NH HN— |
RS %L« SR
o o)
From 8f to 10
8f:
L= CH,0OCH,
R3= t-Bu
COOH t-BuOOC
Ph Ph
| S>—1 o v |
Me S s Me
¢ o]
10
3a R'=H,R2=jPr 8a R'=H,R2=/Pr,
3b R'=H, R?=-Bu 8b-1 R'=H, R%=-Bu,
3¢ R'=H,R?=Ph 8b-2 R'=H, R?=/-Bu,
3d R'=Me, R2=H 8b-3 R'=H, R?=-Bu,
3e R'=Ph,R2=H 8b-4 R'=H,R?=Bu,
3f R'=Me, R?=Ph 8c-1 R'=H, R?=Ph,
8c-2 R'=H, R?=Ph,
4 R®=tBu 8d R'=Me, RZ=H,
4' R3=Me 8e-1 R'=Ph, R2=H,
8e-2 R'=Ph, R2=H,
6a R'=H,R?=iPr,R®=tBu g8 R'=Me R2=Ph,
6b R'=H,R?=j-Bu, R®=Me
6c R'=H,R?=Ph,R®=1tBu
6d R'=Me, R?=H,R3®=tBu
6e R'=Ph, R?=H,R®=tBu
6f R'=Me, R2=Ph,R®=tBu

52

Reagents: (i) AcOH, morpholine, toluene; (ii) Sg, morpholine, DMF; (iii) L)L

COOR? ; R2 COOR®
CN R' s NH,
6
COOH HOOC
R2 R?
v . =N HNA%j[
S L S R!
o) o]
9
R3=tBu, L =-(CHy)s 9a R'=H,R2=-Pr, L =-(CHy)-
R3=Me, L =-(CHy)p- 9b-1 R'=H, R2=-Bu, L = -(CH,),-
R3=Me, L =-(CHy)s- 9b-2 R'=H, R? =-Bu, L = -(CHyp)s-
R3 = Me, L = -CH,C(Me),CH,-  9b-3 R'=H, R?=i-Bu, L = -CH,C(Me),CH,-
RS = Me, L = -(CHyp)s- 9b-4 R'=H, R2=-Bu, L = -(CH,),-
R® = t-Bu, L = -(CHy)s- 9¢-1 R'=H, R?=Ph, L = -(CH,)s-
R3 = t-Bu, L = -CH,0OCH,»- 9¢c-2 R'=H, R?=Ph, L =-CH,0OCH,-
R3 = t-Bu, L = -(CHy)4- 9d R'=Me, R?=H, L =-(CH,),
R® = t-Bu, L = -(CHy)s- 9e-1 R'=Ph, RZ2=H, L = -(CHy),-
R® = t-Bu, L = -CH,0OCH,- 9e-2 R'=Ph, R?=H, L = -CH,0OCH,-
R3 = -Bu, L = -CH,OCH,- 9f R'=Me, R?=Ph, L =-CH,OCH,-

g: (7), DMA; (iV) OH- or TFA; (v) TFA

Chart 1. Synthesis of 2-acylamino-3-thiophenecarboxylic acid dimers

PAI-1 [HETE M

B LTALE O in vitro PAI-1 FLETGMHREREE S %4 Table 3 1277, F/o, WO~
DI SCERFLEL O 7 HEICHES W TA R L 7= tiplaxtinin (PAI-039)29, diaplasinin (PAI-749)39®
PE =TS PERER AL S 2 Table 3 IZFR2 T 5,

Table 3 F1 @ in vitro PAI-1 BLEIEMEIX, PAI-1 # R0 LB b E A ¥ 2 _—
va L7tk d PAI-l OFERIFEME(%) TR LTZ, 725, Table 3 2B\ TiE, PAI-1
activity (%) DAEA /N S UVNE E58R ) 72 PAL-1 BEIEM 2792 & 2 EET 5, £ 72 Method
A 1 L O Method B (%, EEHUCHSIN S 4172 PAL-1 38 KO tPA OAHRFE/LEE (Method A;
tPA : PAI-1=1: 6.9, Method B ; tPA : PAI-1=1:2.5) ®i#W\ T V| Method B {%, Method
A XV KBEETO PAL-] EMEE GG 2 72D Lz (LD Table (2~ 316 MR
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T2 LR TH D),

FF. Fig. 8 ITRTT VRANLTT I FEULAEY) T[L=(CHp)s] IZDWT, 2 2DF A
7 xR EOBEBIE R BLORICOWTHREF LT,

TM5001 £ 721X TMS5007 D7 = =V F 71X 2-F == Va4 V7 m VI E#R L
7ALEY) 9a TIXEDIEMEREIZARICIK N L2 b D0 PAI-1 FEFEMIIRFEIN
(TM5001, TM5007 vs. 9a), L7223 ->C, 47 = VB EOBEBLITIGMEICEE 2 s
FAE T3, FlxBHARECTH D LW S n/=D T, RRBXOR2OE 2 b EHILN T %
MEET 52 & & L,

R2ZA VTR ENLLY HE@EWA Y T FIVEEEEA LT 9b-4 Tk, FLETRIES KIS
B L, %%%%Emﬁ%ﬁﬁéTMwmiﬂXXmﬁm7&ﬂ%ﬁi@%ﬁ%ﬁb
72, Z AUl tiplaxtinin (PAI-039), diaplasinin (PAI-749) OJEMEIC & ICHCT 5, L7223 > T,
R2IMT L b A EREHILTH D MEMEIT N LB Lz,

W, BB OB 2T o712, BARDHME R ELIZR) 72 VEEAT H R
PEMAR 9e-1 (R'=Ph) & TM5001 (R*=Ph) & ORIZIZA ERIEMEDZEZFRO RN oT2Z Lin
O, FA 7 = VR EOBEBRALE LV b ERIEOBUKYEF 7213 IRR 22 & S S DRI R
LSBT DI EARIB SN, £ ZOMEIE. RUSMRANT/NE < BUKPEDOK W
AFNVEEEEN LTALEW 9d 128\ T, TEEME T LIERERN S b E_MAT b7,

BT, PTIFEEEN LT 2 DOF A7 =V BERKET DY VU — (L) OiEE

DEEAREF LTz, PALL HEEMEIZ. 2 507 I NS OERE 2~4 JFF) (9b-1,
9b-2 B LN 9b4), T/ EE SRHUKMEZ IS5 Y A FILoIE S DE A (9b-3)
HIEMEICRE R REE 5202 RNbhotz, 12, U h— (L) ~=—T VRO
FRFZEHEALTH 100 M IZBWNTHHET 27 0 F U U BERERCHIE I -0 L [F]
L AOLADIEMEERFF L (9¢-2 vs. TM5001 38 K10 9e-2vs. 9e-1), T4 7 = VERIZT = =
NIEL AFIVIEOW ST 23BN LTAb AW of ISR ) — Xt TR OIEME 279 2 & AR
binoiz,

HEHITREZEIC, Apat ODF A7 = VB EICHNVEF VI, Bpat OF 47 = VB
FZ=2AT N EETDE ) T ATIV—F ) DIVRCBEAEY 10) N, s DU
fﬂ%@ﬂ’@Wféﬁﬁ@PMJm%ﬁﬁ%fﬁ*&ﬁ%%ﬁ&@oto:n
B 17% PAL- BHEZ /R T 72DIIE 1 DO B NVARF VT THY &47—%L#1
FThRWZ E%TWLTwé

LAL2RR 5, 9f 10 L7 v MBI 20 FEYERE (PK; pharmacokinetics) 723+
S TCIE R o7 (B 3 B Table 4 Z ),

a JEHEREE ZIE L= SLEW D PAI-1 activity (%) O#iPH (mean = S.D.) NA— —F v 7 E =3
BILEBAICRE S L,
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Table 3. PAI-1 inhibitory activity of 2-acylamino-3-thiophenecarboxylic acid dimers
COOH HOOC
R? R?
| S>—NH  HN— |

R S }*Lﬂ S R
O

O

PAI-1 activity (%) (method A)?

Compd. R! R? L
100 pM 50 uM
1 (TM5001) H Ph «(CHa)s- 159483 514459
29 (TM5007) H 2-thienyl ~(CHa)s- ND 321424
92a° H i-Pr -(CH2)s- 143 +0.89
9b-1 H i-Bu ~(CHa)x- 45396 98.5+0.9
9b-2 H i-Bu ~(CHa)s- 20.1+74 85.6+12
9b-3 H i-Bu -CH>C(Me):CHa- 17.9+5.0 545+97
9b-4 H i-Bu ~(CHa)s- 184319 498+153
9c-1 H Ph ~(CHa)s- 10.3 +3.89 24+44
9c-2 H Ph -CH2OCHz- 19.8+4.4 942+73
949 Me H (CHa)s- 70.6 + 6.6"
9e-1 Ph H -(CHz)s- 124+55 16.4+4.38
9e-2 Ph H -CH20OCH:»- 93+1.3 129 +3.1
9f Me Ph -CH20OCH:»- 7.9+3.99 155+3.6

COOH t-BuOOC

Ph Ph
109 ﬂNH 0 HNM ND 127440

Mes,>—/\_<8|v|e

o) o}
F3CO 0
Tiplaxtinin® O COOH
O Q ND 348 +3.0
(PAL-039) N
\—Ph
N-N
CsH —n
Diaplasinin® o O o NN
O D O H ND 30.5+3.6
(PAL-749) g
Ph

Data are expressed as mean + S.D., ND:No Data.

a) See Experimental. b) PAI-1 activity (%) of 2 tested by method B is 14.1 + 6.1% at 50 pM. c) Tested by method B (see
Experimental).

d) PAI-1 activity (%) at 200 uM is shown. ¢) tPA is slightly inhibited in the test. f) PAI-1 activity (%) at 300 UM is shown.
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B3I /NG

AREIZBWTIE, 747 = VB EOBBRILGESCY v — (L) OFE 2O ALK
X UEORE MR T D72, TM5001 3 L N TMS5007 OAfE % FE1C LTl 2-7 > v
TR BTFAT = ANV EHER A AR L PAL- ETEME AT L7, £ ORER,
FA7 = B BICmE O ERESBUKEDOE#IL A E AN 5 Z & TTMS5001, TM5007,
tiplaxtinin 35 & OF diaplasinin & ¥ 58V PAI-1 HEIEM: 2 A9 % 9f (Mol.Wt.=564.63) 5
L TV10 Mol Wt.=620.74) Z AHTZ N TE/Z, &2, Vb — (L) T2V TEL
T5HE. 2007 2 NEEAHEHEEEDOZEEN(9b-1,9b-2 35 L Y 9b-4), & S LBk ME 2 8N
S DYV AFIVSIERBEDOE A (9b-3), D WIT=—T VAR OB AR PI2 Xk -
THIFMHICKRERBAEN IR DS T=D T, ZOEDNII SR EELEBNTRETH D L E X
bivlc, £lo, TA 7 = 2 A ~—BEFEIRN PAI-1 [HETEMEZ R 72D VLR *
VD2 EIIME TR, MEOATHSTHLZ EPHB L, LiL, ZOFE FESHK
fhe LT T 27201 PK X+ TiER2n B2 o7 (6B 3 FD Table 4 &),
ARETHRH LI —HOAWIX, XA ~—BIfEEF 7132 aE < RO =01
AR L 72 TM5001 <° TMS5007 & [RIERKPEIRIEE IS L OVE BRI O [ 5 | ARSI T 5,
5 FEIL 600 Z#8 %, Lipinski's rule of five?? [Z H A L2V 2 &b, AETH
LITCHRL A I, & 61T drug-like 2bEW., T bH, K0 /Syt E, LV RBAT
IRUSREYE. XV BiF7e PK 2R3 {bEMma AT 2 & nETH 5, {bEW 10 12D
TODOHEERY — N eBZ3x0nb, ik, TM5001 O ZERIE %
SPARTAN18 (Density Functional (DF 7£), B3LYP6-31G) # W TEHHE T 5 & Apart &
Bpart IZEBWTKERMAE LKL, T2 E LTI U BT g - 7ofiEz LT
HZENHEMNER ST Z DG TMS5001 D255 OER M EEICB W T HIEMEZ /R3]
BEMENE 2 BT, ST, B/ AT IV—F ) AR CEBEEY 10 12380 T [FIEE
O N - 7GR LD Z L BB E 572 (Fig. 10),

Fig. 10. TM5001 (ball-and- stick) & Compd. 10 (stick) D B a5+
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FIE N-TIUAT YV NI VBHEEOGRR & EEEMEFEE 3

F1EH FIT72VBRORVEBUVRA~DERLEZOHE

FO2E TR LIEZ2-TI T 2 ) 3-F 47 = h/VR UEEHER (9f B L UN10) 1%,
587172 PAL-l BAETEEZ R LT b DD, Ty MIRAKRELTPK 7B 7 7 A L&~
% & Crmax 23 TM5001 £V HIK< Tinax = Ti2 (23T 2 F TORFH T TM5001 & [FERIZER:
TELLEWIXRREAL, WEWV DO TIERD o7 (Table 4 ), ZivbH D{LEW
IXIEfRIEDMEL . ZOMEL LTHORPK 707 7 A NVERE Moot EZBND
23, Z#UX Lipinski @ Rule of Five Z #ii L 72 &4 7 & CTh 2 CLogP Z/rd Z &IZiEE
W25 LEZBND E L BIT, (LFEHEENICIR. DT RENEL SRR 2 A ~—RikEE
ThHhoHZEHRERO—DIITIIRWNNEE LIz, Licni> T, MidEkE bz D 512
lc o> TUIF A ~—BREEN D DA & | FIRERIR VAKX F B OFBULEW OTRRE 21T
2L E LTz, ZOBRITHEEME & AKEMEDFEEE & L TiX CLogP & v 7=,

INFETHELEEERMAO 1 DiF. PHARVEBEEY of BLOKHET AE ) =2
TV —F ) VIR A 10 23[F5E D PAL-1 FLEEME 27k L (Table 3), ZE4 3584
IRRIFRIR A~ — RIS IV T L ME TRV EV B L7=D T, % 1 D Fig. 8 I
R Avpart, Bpat OF A7 = VERO i, EIIM G ERXUCBVRICEBRT L L%
AT, FAT 2 VB ENUE VB EITEWAEY RS MAREE LR 2D 2 LN T,
— MO ER T DRI AT A AT I A RN = LTHR TR L e
DIFDHZENMBNT WD,

FP.2- T 4T 2= VT F T =2 3BV B tert-7 T V= AT L (11) BIO
p-ruur=Ury A7) BATFNLVTIVRA NI aTA RCTT MLz, 78V
KOG L TR T 27 P EVEEE ) 72 RBER 13 BLON19 22 G-, &k
WT LA 13 BL V19 2T 0 N T =V A TV AT )L (14a, 14a") LHEG SET
15a, 152" LU 20 21572%., Tz KL CHIEEZ AT N-TI VT o b T
= VEEFEEAR (16a, 162, 21) %457~ (Chart 2),
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COOt-Bu COOt-Bu Ph COOt-Bu MeOOC
Ph [ Ph i or iv \(\37 .
WNHz —_— | D—NH — NH HN R
S

S e COOMe eI
0 o o

" R* NH,
. 12 R3= Me 15a R*=Cl
i [:13 R3= H 14a R*=ClI 15a' R4=H
14a'R*=H
COOH t-BuOOC Ph
i
LYY
/e N
o] [¢]
16a R*=Cl
16a' R%=H

MeOOC

i v
CI—@NHz - - CIONH - C|ONH HN@CI
)/-—\JCOOR3 m
0 o o)

17 3= 20
o[ 1o roont
COOH
; Cl NH HNOCI
Ve
21
Reagents: (i) MeOCO(CH,),COCI, (ii) OH; (iii) 1) i-BUOCOCI, EtzN, 2) 14a; (iv) 1) MsCl, Et;N, 2) 14a'; (v) 1) SOCl,, 2) 14a

Chart 2. Synthesis of N-acylanthranilic acid derivatives (16a, 16a’, 21)

FEITETILAEW 10 OF 47 = D VR U iEE oMb 0 12 BEREGE 28 A L
7AbEY (16a, 16a', 21) @ PAI-1 [HEEMIS KL OVT » MZEIT 5 PK ZiHih L7 (Table
4),

NRUR U BICEBIE A R0 T R T = VIR A 162 Tl PAL-1 BRETEEN
LUET LN, 5-7unu 7y > bT =)VighiE 2 A9 % 16a | TM5001 (ZPLiEcd 5 FHE
TEMEZ R Lo, ZAUE, 10 O A part (ISHY T 5 7 = = /VEMRT 47 = 0 )V RS
DER.r/auTy TS ABRICE S CHORBRMBRIEER TR RN E a2 R L
TW5, o, EFRELTROLNHILEWHD PK 717 7 A Vi, IR BORHE
ik, etk B O quality oflife 54 ZfE L TRKIICRESNDOIRETH LD, —
XA 1345 554 LEEE DM Tonax (S L RIAHE G0 F CITIT M2 SR L
TR BT 2ROV ENLEEND, T2 T NEVWEIT, &//\&f\né\?ﬁ
e < ARRREATHENMED o 720 REHTKT T 2 IMPIENR RE BT DR ENHEE S LD D
T, ¥, et LD X7 2ZE L THBILEMNLRASNLOR—KIITH D,
INLDOREERT DL, NUBUVREBEROT N T = VEEFFER (162°) 1, 1EME
TN DODT v MZEBITFDHPK a7 7 A Lid 1, 9, 10 &R KX
CWEINT LB X BT (Table 4),
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b

/—\%21 S e e e e

BhG 2o Te iy, — KA

(Lipinski's rule of five

Ltio
?%ék%z%héo

Table 4. PAI-1 inhibitory activity of anthranilic acid derivatives

IZ, BpartiZ7 =V NEEEA L,

F7 = B %EEE T CLlogP fi
ZIZVCECT % PAL-1 FEERMEA R LoD T, 4 7 = UERITTEMEIBLIC

<\W&LfimmwM%%%#ﬂ

ARE TR LIALEMIZ BT

LEbnT,

ZZERH D

2D Apart |27 2 N T = VggiE A A9 Sk
ZH b BT, 16a
WZHTIL 72

. 32RO CLogP 1% PAI-1 PHETRMEIC K X 708

PK7H774»%&%¢5K@
WZEAUE S LLT) TR &5 Z &I drug-likeness & A LS %
DI THDLEZZ LTS, £z, BRDIEEOM ED-DIZiX

|2 CLogP 7% 1 Ul 72 fif

H2ETE
2. IS O5FIICE S 7 BKPEEHIL F 72 135 S WO E L O E AN H R

COOH
R! NH R2
omo
PAI-1 activity (%) Rat PK
Compd. R! R2 CLogP? (method A) (50 mg/kg, p.o.)
100 ]J,M 50 |J.M Cmax (HM) Tmax (h) TI/Z (h)
t-BuOOC Ph
1629 cl W 7489 125+7.6 425+54 ND ND ND
S
t-BuOOC Ph
16a'© H ﬂﬁf]' 6.659  12.1+53  978+12 29.8+9.7 2 9
S
H
21 cl —M<:>CI 5.16 3774113 99.9+0.1 ND ND ND
1 Ph COOH HOOC Ph
[ >-NH HN-_] 5.79 15.9+8.3 514+59 31.9+9.8 18 54
(TM5001) S S
pn. [COOH HoOC o
of wels o LI 532 79+399  155+3.6 58+12 18 >174
Ph COOH t-BuOOC Ph
100 e ﬂifkiﬁ ats 7.06 — 12.7+£4.0 2.329 48 >48

Data are expressed as mean + S.D., ND=No Data. a) Calculated by ChemDraw 10.0. b) See Experimental section. ¢) Evaluated as sodium salt.
d) Calculated for the free carboxylic acid. e) tPA is slightly inhibited in the test. f) Tested by method B. g) Data of N=1.
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T2l EEBAMEEREOCEA

ATEiDBLEN S A part DT > T =/VEEFEEICIER L, S 512 CLogP & fE L7
5 NRUB VB EA~OBBILOBEARL FEx DR D U 5 —L (-CHy-X-CH,-35; X = CH,,
0,S,NMe) DE A, 7D Bpart ~EEMET 2 FE RY 28 A LAY OAKETT-
77

TRATIVIIVR VR (22) 1, 14 D BRGST DEBRIRER IR & OIS LV AR LT,
WNT, ALEBW 22 Z AL E 72 13T E = AT L 286 L CBRKIET 2 > (RHH) & #is
ASET, #MET57 K (23) 24372 (Chart 3),

TV b T VRS OFE 2 DEHIEIZHOWTIE, R = Br ThH{LAEW 23 % Suzuki-
Miyaura % 7213 Negishi 77 v 7'V » ZFOGHRME T TR I Z RIICEH L, T/LF )L, T I L
X, TV—NEREIA~TaT7 U —)ViE#T > T VR A7 VEFER 25) L LTz,

HHJD N-7 27 > b7 = VEEHEIR (24a—24q B LT 26a—26d) IZ, Z D=
ATV (23 B L2 OT VA UAKGFRIZE D BRI TH LT,

ELN-TINT Y NT2NBET VT R REEICEBIT DKRFER T OEEEZRFT 5
7o) 23f ZKFALTFT R U U LADFEET, I LA TFILTATFIALL, IR THIK S RS
HZ LK 2T AT I REGEAETDH N-7 2 V-N-A FILFHER (28) ZE AL
7= (Chart 3),

COOMe COOMe
R ‘ R
7 NH, d NH X

14 0 22

»—Ph
COOMe N COOMe COOH
R? Q iv R3 R3
@—NH o N T NNH xR " T N-NH xR
— }_/ \_<\ From 23jor 23kto 25 \— }_/ \_Q — )]_/ \_§
o »s ° 23j or 23k: o ” ° 024 o
R3= 5. or 4-Br on From 23f to 27
I\ 23f:
R4=—
N\_/N_<Ph R3=5-Cl Ph
iii X=0 v R4= —N/_\N—<
——/
X=0 Ph
Ph Ph Ph
»—Ph »—Ph »—Ph
COOH N COOMe N COOH N
Ry Q Me Q ii Me Q
@NH o N Cl N o N — Cl N O N
o ¢} o (o] o 0]
26 27 28
<R5=isopropyl, benzyl, 3-pyridyl, 4-pyridyl )
o]
) N ) PR
Reagents: (i) 5: X 0O (X=C, O, S, MeN, ; (ii) 1) (COCI),/DMF , SOCl,, or EDCI/HOB, 2) amines (R*H) ; (iii) OH";
gents: () 5 X_ 0 ( C};rﬂ)())( 2 3 ) (R*H) ; (i)

0
(iv) R5-boronic acids or R5-boronic acid esters/base/Pd(PPh), or R®ZnBr ; (v) NaH, Mel.

* For substituents R* see Table 5

Chart 3. Synthesis of N-acylanthranilic acid derivatives (24, 26, 28)
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EI3E FERHEEREZETAIHHEN-T AT VT S VBFHEEROREEE RS

55 2 HiCHM LI AL B OREIETE AR A Table 5 1277,

EFT. 7 N T ABOT VRGO BRI RUIZOWTHRE L7, Ré=4-7mn >
2= VT R EEAET S 24a NV S PAL- BREEE AR L0 T, L EEVWY
=T X 24b), LI T 2=V ATFAT R E (240) HDHNT4-T = =)b-1-
ERY oL (24d) ZEALENIENEEFL LAKRTFLE, LML 44-V7 = =)1-1-
ERY V=L (24e) HDOWE 4T 2=V AT )BT U= L 24f) ZE AT
BHE, 24a LVENTIEMNEZ/R LT, 24e & 24f OIEPEIZIXIE E A EEIT Do T2h3,
24f X 24e 1V b CLogP 2A/h&E<, BIFRPKZRL, V7 2=/ AFLERT V=)L
FHERITY 7 2= R DL B AR BERIE G ICA T E D728 24t B DL G
HEE L TRazEDL L& LTz,

ERTVUDAMNEROBRILL L TEAWG-7 047 2=/ AF LI (24g) BX
WOH-7 VA L =)Lk (24h) ZEHATH L b3 24f &l U CIEER T MK
T EmMICH T, LIzRn-> T, BARHHEEIEHEFEREMIEIL. Bpart & 4-27 = =)L
AFN-1-ERT V= VHIZEE L, £ OOy O 21T - 72,

T T =R EORE LWERRIE L F OB IOV T LAY 24i—26d & VT
BT, SO T7 vy RIRFEZEANT D EIEERD TN T L7, ERRTFLY S
mmE . BUKMETH D RERT 24)). 1Y 7 rELIE (26a) BL O ULEL (26b)
BN LTALAE Y ISR S VA M &2 R LTz,

£/, 47 K (24K), 4-7 n (K (24m), 5-3-EU VK (26¢) B LN 4-4-v Y
DK (26d) IR RLETEMEEZ R Lic, 3ALEBIRIZ OV TIIRKRET TH 523, &
BN E (4 NLET20E 50D OFEWIE, in vitro IEVEICH BB A2 5 2 2o 7=, 25 3
TR AR F A7 = HIVR LA OTBIE SRR L ARk, B Uk B
DEHIEIZONTIEZDOKREZE S H D WVIIVIENE S S NEBROMNME LY GEETH S
LEZ LN,

U 1= DNFNZ DN T X & fRFE, B L ORI FICE] L TLEY (24n
—24q) ZEM L THEELTZE Z A, WTNOHE D invitro 15, PK 707 7 AL b
b 24f ERELL BICRFR SN, L LR D, b in vitro IEEZE R LT2 24q
1, CoxDEFELARTTDHZ ENHIA LT, ClogP N REZWMED Z ENFRKO—>DEH
z bbb,

S B/, N-T 2 V-N-AF)NT 2 T =)Vl (28) OIEMIIXTIST 2 NHAK (24f) (2t
RELLIET Lz, LEd- T, M7 PAL-1 BREEM 2787201213 2 OKFEF A
FEFHICEETHL LN L, B2 PAIl 37 & ORI TARFEMG I
(hydrogen donor) & L CREREHZRIZLTWDH EEbND,

W, B0t z2 /3 28 OBRR DD, RENMLEDIZONTT v K
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2B 5 PKRBR AT 72, ZDFEE, CLogP & PK & OMICIXEHEOMBITRE S
MoT=m, Blif7e PK Zn9bEW. 37205 invitro ICso fH %2 KIEIZHEE Z 58 Coax &2 718
Ly 5D T X Ti2 23 2 FEFIRREE T 2{LEWIE Table 5 12739 K 9 12 CLogP<5.0 Th
STy TURNTZNAEED 4 fiET21T 5 MICE Y DAEEHTHIEW 26¢ 5 L 26d
X, invitro IEPEIXE <. CLogP M (3.06) BMEWZH b 6T, +407RPK 7r 7 7
ANEREIRo T2, AR, T R T2 BORC YU R BEICT7 2=V, RV
HEAEANLTALEY) (241,26b) © PK 5BR Tl Coax DRWEZ R LTz, LRS- T, K
e CEENRH Lz N-7 VT v b T = VRFERICBWTIX, TOXVEBUVER E
AT aREZEOAEEREEZEANT D & invitro TEIEIZRRF SIL D08, #& RIME
DETIE~YA T ADIREH 25 Z LR s iz,
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Table 5. PAI-1 inhibitory activity and rat PK of anthranilic acid derivatives

s 5 COOH6
R* or R\ A /R )
5 ¢ N X R
4 >/ \<
(0] 0
RS or RS PAI-1 activity (%) Rat PK
Compd. (position) R* R® X CLogP? (method B)» (50 mg/kg, p.o.)
P 50 uM 20uM  Coax(UM)  Taax(h) Tin(h)
2429 5-Cl —HOCI H 0 429 537+77 1000+05  ND ND  ND
Ph
24b9 5-Cl N H (0] 4.50 77.8+7.8 99.8+£0.3 ND ND ND
Ph
Rh
24c¢ 5-Cl 7NﬁPh H (0] 4.69 475+7.1 984+20 89.2+17.0 1.0 1.0
24d 5-Cl —NC>*Ph H (@) 4.22 89.1 £8.7 98.8+1.0 ND ND ND
Ph
24e9d 5-Cl —N oh H (@) 5.77 7.6+2.8 81.0+13.7 11.69 2.0 2.6
24449 ,—  Ph
5-Cl —N N H (0] 3.37 6.0+14 79.0+84 342+2.6 2.0 2.5
" Ph
(TM5275)
—  Ph(4-F)
24g scl Nvp., H OO 366 155+04 98818  ND ND  ND
24h 5-Cl ‘NCN H (0] 4.27 26.8+7.1 86.1+54 ND ND ND
Ph
24i 5-F _NCN_<Ph H O 2.80 504+£23 923 +£5.7 ND ND ND
Ph
24j° 9 5-Br —NCN—(Ph H (0] 3.52 122+6.2 889+£0.7 225+£4.0 2.0 7.0
Ph
24Kk9 4-Br —NCN—(Ph H O 3.52 10.2+3.5 798 £11.7 ND ND ND
. Ph
2410 5-Ph 7N\—/N%Ph H O 4.43 16.8 £2.7 83.8+5.2 45+04 1.0 1.5
~— Ph
24m9 4-Cl1 _N\—/N_<Ph H O 3.37 13.3+£25 91.3+9.7 83+2.0 1.0 0.8
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Table5 OO X

R} or RS PAI-1 activity (%) Rat PK
Compd. " R* R® X CLogP? (method B)» (50 mg/kg, p.o.)
(position) g
50 },LM 20 ]J.M Cmax (HM) Tmax (h) T]/Z (h)

Ph

24n 5-Cl —NCN—(Ph H CHz 4.07 16.4+£4.5 85.1+8.7 69.7+23.1 2.0 2.4
Ph

2409 5-Cl _NCN_<Ph H S 3.75 159+3.8 71.2+£13.0 974+145 1.0 23
Ph

24p© sCl N N< H NMe 393 29238 928470 494%158 20 1.5
Ph

24q? s-Cl N N H @ 6.18  65+46 351+£42 18+04 1.0 1.6
Ph
Ph

26a% 5-i-Pr N N H o 3.97 94+1.7 91.6+10.6 154+44 2.0 1.6
" Ph
Ph

26b9 sBn N N<' H O 461 95+32  989:14 2508 10 05
Ph
Ph

26¢ s>~ N N H 0 306 11.8+16  861£02 29+02 1.0 13
Ph
Ph

26d A0 NN H 0 306 9.6+4.0 486+142 02+01 1.0 09
Ph

28 sa NN Me 0 4.08 27.3+0.5" ND ND  ND

Data are expressed as mean + S.D., ND=No Data. a) CLogP was calculated for free carboxylic acid/amine by ChemDraw 10.0. b) See Experimental
section. ¢) Tested by method A. d) Evaluated as sodium salt. ¢) Data of N=1. f) PAI-1 activities (%) of 24f tested by method A are 23.3 + 3.2 and
89.6+ 6.5 at 50 uM and 20 pM, respectively. g) Evaluated as hydrochloride salt. h) PAI-1 activity (%) at 150 pM is shown.

Bafh /NG

AREIZBWTIE, FTRAOBNMEOUEZED DI A part, B part DF 47 = VED—
Fo FTEMGERNCBURICEBR LT, TORR, Apart IZ7 v b7 = Vg G A E
AT 2 EENTREZRT Z &2 R Lz, WICTEMEON L2 HAYIZFE 4 0 Bpart 26
T LIS A ~—TRIEEOFHN-T VT o T = VEEHEIRZ AR L. invitro PAI-1 B
FIENRBREB LT v N PKRBRZ1To7o, TORE., & L TROEADBHL 25
77

(1) 7B TH D B part (2 4-F 7 ==L AF)L-1-ERT D= LR EA
L7238, in vitro PAI-1 BTGB KOO AT XA Z 8V 7 4 8
KIBIZSKEIND Z L EAH L,

24



(2) Apart & Bpart 28U U — (L) 1 ZHERA S AR oG I BB mTRE & b
iz,

B) T FT=NONE U OB L U TR, BERFEFEES PK
TaT 7 ANMIBOTRbBNAT VANREL, TOBHBMNE L L TIEKRD
BHSOHEGBRET D&, BEMIZ SABMERL TV,

(4) Apart o> T T7 I KT 1 RT I MEET DB I R hro
FIENMETH D Z LNy hotz,

TS DS AT 24f (TM5275) 1%, PAL-1 fLESK L L THERLEY & Bbh,
KFEFEE CHHIEHLICE > Th =714 Pzl 3 meEt s, o
FEAL, 24f [T OIER 2734 2 L7, 7 a ¥ R7 UL EREOHLnRI R % R
TZENHLNERD | MBRIEOFHIEREL LTHAETHL EEZX LN,

FIREEBRENZ L2, 24f & TMS007 & Tl PAI-l X287 DX vy BT 4 (8 1
I ATSR) L OREEWAA LT LHFE L TIERWT & &7 5 docking simulation
HIARINTIHY, 0 24f 12O L9 22l 5 & FTHL PAL-1 [HEEERO IO OH
R =N R BN THDL EEZONTZOT U TFINEY —RE U CTHEERERL
77
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AR BROBRNEICENZTRN-TIL5-27007 v T =/ LERHEEAE

FT1H PAILFAEEHBIOPK Yu 7y A L2 B LB AEEREL
BRI

ZIVE TOMZERE RS | PAI-1 FRETENE, PK 7’0 7 7 A Vi CHELD 2 & 23
L7z N-Tovs5-rzana7y N7 =V REERAREKE L GER, ZhzEBEE L TZEOMm
DES OIEE R EED L L L Lz, ZOBE. 5-7aa 7 v b7 =)VEBO VR
FURILPALLl X X T DFX v BT 4 IZA A UREET D DITHZE T, B part DBRKMER
X, 77 T A= VAR EERE R I nn A v X TR I K DA IR TH
L& DHEEICIE SO T IR 2 HE 6 7=,

FIEZICBWT, Ty F T ABOT VA A~D 4- 7 2 =)L XA F)L-1-ELF V=
NIELDEN Qaf 72 8) X, 2DV —=XDPK a7 7 A NERETIDICHETHD
ZLrERLE, 4V T 2= AT BRI V=L Eofb Iz, p-rau T =
U, V72T I 0 EHIWVIY T 2o A ATFAT R AT HLEY (24a,
24b,24¢) 13 24f LV LRAMRRTIEE DL OO, invitro TEMEITTREELRFF S U, 24¢
DE 24 LY HE Coax (892 £ 17.0 uM) Z- 36 H R SN7Z, 2 b DHEFEEH)
FLTAER, B part OMEZFEMICRTFTT2 2 LICLD, 24f KV LSBT THD
ORI ME 2 A3 2 8T PAL-1 BRI ZEZ RN 2 AlRetE D & 5 & fIlT L . 24f & 24a
—24c¢ |Z551F D B part OFFE EOFRHEAE B E LT Fig. 11 12”7 X 9 28 ER (V)
DERREIT T2,

F9.24f D Bpart D 4-V 7 = =V AFN-N-ERT V=V HEORD VI T =5 B

SICHKMEDO B WERILZEA L7 =V RE{EAY (Chart 4, 5), XU U7
RARULEY) (Chart 5) IZOWTHRET LTz, £, U o —H 0 OBEERZITV, il
L% TR L 7=,

COOH COOH COOH

—) cl N-R? cl H
g o = O = o

O
-

1= 2
24a: R'=H; R°=p-CI-Ph B part

24b: R'=R?=Ph
24c: R'=H; R?=-CH(Ph), v

24f (TM5275)

Fig. 11. Chemical modification of PAI-1 inhibitors based on 24f (TM5275)
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2 KT =Y FBIURVIUAT I FEULEMDOERR

Bpart 37 =V FRB IR DL T I REULEWIZOW T, 5-7ar7 v 7=
NMEET ATV (14a) ZJEE LT, A £721L B ®/b— K THB L7 (Chart 4, 5, Table
6).

T b, 24f OFEAMOERITIE & FERIZ LT 14a ZERIBIEKY TT v ik L

TAR LTS 22 2Ficx OEWT =1 > 29 or 33) BLURU VLT I (33) &
TN T ISHETENENIOB L34 2157,
Jb— K A TlX, 30 % Suzuki-Miyaura 77 v 7'V 7 OGS AT L 72 RITINAK 3 L C—fi%
X 32A TRI 7=V REULEMZESTZ, £, SDICEERT =Y REULEY O~
DT X RAEULEY (35B) ZEHICHHE LS AKT D HEE LT, BIEERERIX
WALTE33 222y 7Y 7 EE, IRWTIIKSREZST 50— | B[22—34—35B]
ZEAL, A 35B TR T =Y REIIRU LT I MULE Z 1572,

COOMe COOMe R?
COOMe : E i o i :/< H
< ; cl NH O B ——————— Cl NH O N
Cl NH, ———
2 )_/ \_ COOH R2 )_/ \_<
0 O [¢] Br
14a 22a HoN 30a, b

Br
amines: (29a or 29b)

COOMe R? COOH R?

ivorv H vi H
— > I N/;_/o\_<\N —> N/;_/o\_<\N R2=H, Me,
o 0o R® o) 0 R®

R3=aryl, heteroary

31a-1 - 31b-4 32A (53 - 55, 60, 65 - 67)

* For the structure of each compound see Table 6 and experimental section

Reagents: (i) diglycolic anhydride, THF; (ii) 1) (COCI),, DMF(cat.), THF 2) amine, DMA,; (iii) EDCI, HOBt, amine, DMA;

Me
(iv) R3B(OH),, NayCO3, Pd(PPhg),, MeOH/toluene/H,0; (v) R°-B:ZI Me, Cs,CO3, THF; (vi) OH or H* and OH"
Me

Chart 4. Synthesis of 32A-type compounds
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2
COOMe . COOMe N COOMe , R s
i ii or iii R! _/R
Cl NHy —————————— NH X » Cl NH X N \ 7
2
J—/ \—COoOH . R s ==
14a g R'HN — R ¢} ¢}
22a,b "\ 7/ (n=0,1) 34a-w
amines (33a-w)
COOH R? _
SR SN
— <l NH X N Lo
/>_/ \_<\ AW/ R'=H, Et
¢} 0o R2=H, Me,
35B (46 — 52, 56 —59, 61 — 64, 68 — 75) R3=F, CF3, aryl, heteroaryl

0]
Reagents: (i) 5: X 0 (X=0, S), THF; (ii) 1) (COCI),, DMF(cat.), THF, 2) amine, DMA,; (iii) EDCI, HOBt, amine, DMA; (iv) OH"

[¢]
*For the structure of each compound see Table 6, 7 and experimental section

Chart 5. Synthesis of 35B-type compounds
F3HE U —MOBELH

U > h—E5y DR SCEEO MG OZ 0, Chart 6 IZ/RT X H12, LERYERET Y —
NWIZERE LN A LT IR 81-102), TNEHEKLIEZZ7==AT7®FT7I R
B (80) BLORZINHIZHNMNEANEEEZEA LY 2 VBT T I R (77, 18)8B LY
~u YT I R (76) AR LT (Table7,8), N blEs-Z7un7 v 7 =/LiET
ATV (14) & JVR CERFRER36, 38) &S, — |k C [14—37—-39-40C] =
7213/v— b D [14—39—40D] (2L Y ARk LT,

Route C and Route D

COOR
- Bror|
L cl NH
- L—< >
(R=Me) Brorl o/>_ R=Me, PhCH,-
COOR HOOG-L 37-Br, 37-1 R3=cyclohexyl, aryl, heteroaryl, etc.
L=direct bond, -CHy-, -CONH-, -CH,CONH-
cl NH, ——— halocarboxylic acids (36-Br, 36-1) l iii
14a, b
COOR COOH
iv, v R vi g9
cl NH — — > NH —
(R=Me, PhCH,-) R3 = // )—L—@
Hooc-L—{ ) o 0
\_7/ 39a-z 40C and 40D (76 — 78, 80 — 102)

carboxylic acids (38a-t)
*For the structure of each compound see Table 7, 8 and experimental section

Reagents: (i) synthesis of acid chloride: halocarboxylic acid, (COCI),, DMF(cat.); (ii) amide synthesis: amine(14), acid chloride, THF, DMA; (iii) Pd(PPhgz)s,
R3B(OH),, Na,CO3 , MeOH/toluene/H,0; (iv) synthesis of acid chloride: carboxylic acid, (COCI),, DMF(cat.); (v) amide synthesis: amine (14), acid chloride,
THF, DMA; (vi) OH" or H,/Pd-C

Chart 6. Synthesis of 40C- and 40D-type compounds
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FTA4H 7= /)FTT7TE T FEULEMOERR

U h—0fEZ S SRR 5720, 7=/ %378 b7 2 REULAY 19 ZL—
FA—C &350 — K E CA L (Chart7), 14a %227 nu7k®F s A KT
TIMEL, FENWT3-7RETx ) —/L@2) LRSS E T3 L L, RNWT3-7 U AR
o Mk (44) & @D Suzuki-Miyaura 7 > 7V U TSI LAY 45 2457214, 45 %
MK 5 2 L2k 0 79 215372,

COOMe COOMe COOMe COOMe
14a
43

0.

COOH \
iv
—_— CI—< />—NH o]
)_/

o
79

Reagents: (i) chloroacetyl chloride, EtzN, DMA,; (i) 3-bromophenol (42), K,CO3, DMF; (iii) Pd(PPh3),,Cs,CO3, 3-furanboronic acid (44), THF; (iv) OH"

Chart 7. Synthesis of compound 79
ESE FHES-InoTy NI o VBEEROBEIEHEE L PK
F1HE K7 =Y FRULEY OBETEMEEE

Table 6 (2”9 XL 912, (LAY 46 BL V47T O L 5 7piifliZze 7 =V N B part 249
HALEWIE. Table 5 (55 3 T245 3 i) 12k L7ALAW) 24a DA L [RIFE. PAI-1 [LETR
23 24f LV EG o7z, 24f X B part ([SIEHEL 722 DO 7 ==V EEFTHDOT, ZOkE
Lm&%@%%\m;ﬁML\anﬁ57;:w7iF\?&b%7izw%@?:

FERIZOWTHRET LT,

0-B7 ==V 7 I RiFER (48) 1T 24f &l U CIEMEIXEI - 7208, m-F721d p-&
72 =LT 2 RiBER (49—56) (CRBW T 24f L[S DOIEMEEZ R LT, 205 ORE

I INHDH A TONEY (49—56) DMEEY) 46—48 LD & PAL-l X X7 DF ¥ v
74kﬁﬁﬁﬁ WZEERIBEL TS, LOLRBL, (LAWY 49—56 1302720 KX
72 CLogP fEZ AT 5728, CLogP fEZ FiF 577 == LDV IiZ~TrT Y
—NWIEEANLTALAEY (57—73) (IZOWTHBRFT L7z, ZOfER, Table6 (277 L 9
2. CLogP BKIX in vitro T & ORI HFEREN 22 <. R U — X{LE W) OTEM: %
DAHEERRE T TIH LW EDRRBINTZN, N DEEHOHFTIL 58, 539 BEIW
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62 NIRWEMEEZ /R L, EH &z, BT, m-G3-7 VW T =V KEEEH T L6 62
1. 24f L0 b9 S)7 PALIL] BREEMEZ R L, E5ICT7 v b PK IZBWTENRZR DK
W2 ET M THDH Z EAVHIA LT,
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Table 6. PAI-1 inhibitory activities and PK profiles of anilide-type derivatives

COOH R3
R1
\
cl NH O N R*
o 0O R2
- Vi 0/\b) )
Rl R? R R CLogP? PAI-1 activity (%) Rat PK (50 mg/kg, p.o.)
50 },I.M 20 }LM Cmax (}J.M)d) Tmax (h) TI/Z (h)
46 H F H 3.71 79.4+12.3 99.7+0.3 ND ND ND
47 H CF3 H 4.65 3908463 932+73  58.6+10.9 1 0.8
48 H OF H H 437  39.6+33 824+73  41.8+7.0 1 0.8
499 H H OF H 5.40 124439 956+58  62.8+35.1 1 0.9
509 H H H —@F 5.40 15.6£33 922+63 ND ND ND
51 H Me —@F H 5.25 8.1£3.6 48.6+£9.0  92.7£24.0 1 1.8
52 Et Me OF H 6.21 8.0+25 58.5+58 0.82+£0.430 1D 0.99
53 H Me @ H 4.47 113+49 73.7+£10.1  2.08+0.830 20 2.50
MeO
54 H Me @ H 5.01 6.9+0.7 643+7.5 9.4+3.8D 20 1.59
OMe
55 H Me Owe H 5.01 11.2+25 61.5+145 22+059 20 1.09
56 H Me ONH“ H 4.08 6.7+1.7 414+144  032+0.1 2 1.4
579 H \_/N H H 2.85 243+37 65.1+105 35+124 1 53
58 H H \_/N H 3.88 128442 146+£62  18.0+52 6 >18
59 H H H \_/N 3.88 0.6+ 1.0 287+47 7817 6 >18
—N
609 H H \ / H 388  22.0+27 742+70  15.1+3.73 2 >22

31



Table 6 5%

R R2 R3 R CLogP" PAI-1 activity (%) Rat PK (50 mg/kg, p.0.)”
50 ]J.M 20 }LM Crnax (HM)d) Tmax (h) Tz (h)
N=
619 H H \ H 4.09 41.3£8.5 76.7+4.6 136.5+23.0 1 2.4
1493 £34.8 1 2.1

62 H H H 438 64+2.6 16.2 +£8.1

17.9 £ 6.49 19 2.39

N
63 H H ~@) 438 19242 71.6+22 1759739 20 420

X
—
H
64 H H ‘@ H 4.59 13.7+£2.0 699+23 11.5+1.99 29 4.0
~
—1

65 H H H 4.89 6.0+14 79.0 £ 8.4 86.5+20.4 2 1.9
66 H H ACIZIH H 3.46 94+35 20.7+10.4 1.70 £ 1.759 19 3.19
=N
67 H H \ ,\'j H 3.61 19.6+1.2 96.1 £4.4 20.5+6.0 2 9.9
‘Me
O
68 H H —&\‘I\l H 3.26 63.3+£6.6 942 +10.3 ND ND ND
O.
69 H H —U H 3.56 36.6 £2.7 779+59 14.0 +5.09 1 6.00
N. .
709 H H —g H 3.56 78.00 100.4) ND ND ND
Me O,
N
71 H H K_/( H 3.29 35.8+£2.1 74.6 £12.9 2.0+ 0.69 29 1.99
Me
72 H H _N\;N H 3.53 59.6+53 92649 ND ND ND
~
739 H H —NQ H 4.75 14.5+3.3 64.0£3.2 7.4+1.99 29 2.20

a) CLogP was obtained from ChemDraw Ultra 10.0 for free carboxylic acid/amine. b) Remaining PAI-1 activity after incubation with test compound
in Method A is shown. Data are expressed as mean + S.D. ¢) ND=not determined. d) Data are expressed as mean + S.D. e) Na salt. f) Obtained at 5
mg/kg, p.o. g) HCI salt. h) Obtained from single experiment (n=1) at 10 uM. i) Obtained from single experiment (n=1) at 2.5 uM.
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FB2E U —ELOBEEEHEE

bEW 62 DU 71 —Eoy A kk % IR BT E W R 7L B O PAL-1 BREEMR L O
Z7v hPK 707 7 AV (FROHEERSE) % Table 7 (27779,

LAY 74—81 @ 20 uM (T 1T DPHEREMEIT 62 LW IR F L2, 2 b DibEaw
OREORIEIE, 5 mgkg DEHIZBWTHSE - T%E L, S5, LOEXE
IFAEIE, PAL-] BETEMER I OVPK 70 7 7 A VO FIZR LT, U o b —ICHi R
Fa2ET 75 ZRITITREREEL RIETTRFTITRNWI ERH LN E o7, FT,
U B —584r® L 23 direct bond, T 72bH_ X7 I KO 81 135+ A A0 Hx/NT
b MRS 2 AT LA TH DA, invitro IHEVEDE < | B ORINEIC HERL TV
52 EITRFICHEIBRER IR Th o 72,

Table 7. PAI-1 inhibitory activities and PK profiles of m-(3-furyl)phenyl-type compounds with

different linkers

0]
COOH \
Cl NH
L
0
PAI-1 activity (%)>© PAL-1 Rat PK (5 mg/kg, p.0.)®
Compd. L CLogP¥ Inhibition

SOHM ZOHM 1Cs0 (,J,M) Crnax (HM)b) Tmax (h) Tin (h)
74 -CH,OCH2CONHCH:- 4.41 17.7+2.1 592+9.3 7.45 14.0+4.5 2 2.7
75 -CH>SCH2CONH- 4.75 473 +8.3 83.9+13.9 ND 54+7.0 1 2.6
76 -CH2CONH- 4.63 25.7+9.8 723 +9.8 ND ND ND ND
77 -CONH- 3.09 8.4+2.7 478 +2.1 3.56 22.5+43 2 1.7
78 -CONHCHz- 3.24 8.6+3.6 46.9+4.4 3.55 41.6 £25.5 2 >22
79 -CH20- 5.24 8.2+47 399+124 4.74 56.3+4.1 2 1.9
80 -CHz- 5.26 19.6 £2.7 63.7+134 ND 43.1+82 2 1.9
81 —9d 5.21 8.7+1.8 49.0+4.0 7.39 294+59 2 2.0

a) CLogP was obtained from ChemDraw Ultra 10.0. b) Remaining PAI-1 activity after incubation with test compound in Method A is shown.
c) Data are expressed as mean + S.D., ND=not determined. d) Direct bond.
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FTIE N-RUVSANLNT v NT o ABRFEAOBERMEFEE

Table 6 (2T 7 =V NAULEW O o-EHFHERIT, m-. p-BEHAR & ol L TIRVE
W2 L2 2 &35 (48 vs. 49, 57 vs. 58, 59), N-({B#a)y X V' ()L-5-7 a7 b
T = VEERER (82—102) IZOWTIE, mALE 72 pALICERIL A G T (LB O
EIEVEMBIC OW TR L7z, 245 D PAL-] BLEIEME (ICs0) 35 L O 5 mg/kg & #% 0 #%
5179y FTOPK 7127 7 A )L% Table 8 |27,

PIRET L EY) 82, 83, 85, 87—89. 95, 96 5 L TN 102 D L 5 72 CLogP fiiAs 6.0 &
Bz DN A INVFEERIT, BEIEONEIZ DD 5T 5\ invitro PAI-1 [HETEMEZ R
MR D T, —F. ORI, mAA7 (RY) ([CBUKMEERILEZ 6T 2668 87,
88, 96 B L TN102 ITHBWTIK T L7z, BUKMEOE WS 7T VXL E (V7 e~
B 1-TH TR BEBL CLogP EORKEXVMELEME LR T D &, TNEI in
vitro IEVEITIR < | [Cso [IZREITZRND, p-iEHLR (89, 95) 1TxfIST 2D m-EHAL D b
& O WA O T TN DN A BT, 7272 LR DWRIEZ O b OITHEECTH - 7=,

—Ji. XV FERFA YR ) AT HAM 98—101 1 CLogP fii7% 6.0 £V
INE L BRI invitro TEVEE R LTZ2S, RUC 8- 7 U = VA E#L L LCHT 5 98
VTR AOWINMEIIIE T L7z, £72. RUC4- U DAEE AT HA 97 1. invitro
TEMENRE R L7z, BLEORERIZ, EREFOMIEN NS —HOIEW DL
WITEME &R RN RIC RE S BT D 2 &L 2R LTV 5,

mNZ 1-F 7 FVEEZHTT 5 102 1L in vitro TEVEDRE S EH SN0, ORI
&> 77,
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Table 8. PAI-1 inhibitory activities and PK profiles of 5-chloro-N-(substituted)

benzoylanthranilic acids

COOH
R‘l
R2
o)
PAII Rat PK (5 mg/kg, p.o.)
Compd. R! R? CLogP? Inhibition
IC50 (MM)b) Crmax (HM)") Tmax (h) Tin (h)
82 Ph H 6.04 2.82 17.0+4.9 2 1.6
83 H Ph 6.04 2.98 73.5 £13.0 2 10.4
84 H -0-i-Pr 5.08 >10 223431 1 5.0
85 H -OPh 6.25 5.52 642+ 1.4 6 133
86 H {-Bu 5.98 5.20 64.9 £22.9 1 3.4
87 H 6.77 2.42 33+2.8 1 1.4
88 @ H 6.47 231 520+0.9 1 0.7
89 H —<:> 6.77 2.40 152+19 1 0.7
90 H 4<:/\o 437 216 455408 1 18
91 H -COPh 5.39 4.11 350+ 17.7 1 0.9
929 H —N:j 539 6.41 34.4+258 2 11.3
939 H —N:j 462 7.80 26.7+5.1 2 8.0
94 H @ 591 >20 384+6.5 2 1.9
95 H %@ 8.44 1.17 13.840.6 2 43
96 @ H 8.44 1.86 44+12 2 2.3
979 LN H 458 40 52405 2 16
98°) % H 5.92 3.63 222+7.8 1 2.5
=
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Table 8 ©3&

PAF Inhibition Rat PK (5 mg/kg, p.o.)
Compd. R! R? CLogP?
ICso (]JM)b) Crnax (MM)C) Tmax (h) Tin (h)
N=
999 \ H 5.96 1.67 1.1+03 2 35
1009 Q;\N H 5.71 1.84 12422 2 10.5
N
7\
1019 _ H 5.71 3.19 1.0+1.3 6 9.2
102 H 7.21 0.90 63+6.8 2 1.7

a) CLogP was obtained from ChemDraw Ultra 10.0 for free carboxylic acid/amine. b) Calculated based on PAI-1 activities observed in
Method B at various concentrations. ¢) Data are expressed as mean + S.D., ND=not determined. d) HCI salt. e) Na salt.

FHoH /NME

ARFEIZBWTIE, PAI-l FHEIEME, PK 7’1 7 7 A LI E TEIL TV D 24f (TM5275)
WREFESND 5-70n 7 0 T VEEREEEZEAREKE LTEEL, 51T druglike
B E LN 72 DIZBKME N-7 UV EE BT 88 5-7au 7 v b7 S VRS
KZ2ER U, invitroPAI-1 FHEVER Z2 54 L 7=,

B part NEffi/e T =1 R A7 (46, 47) DAL, T 7RIEHEZ RS20 o 7203,
ZDONRE VB BICIREEO SOV EFREHRIEZEAT D L EmWEEEZ R L, FrIZT7
NT =V RIZBWTHETH- -, SHICEOBEBRMNEIL. m-(IZBW T, 8V PAI-]
PHAETENE & BAF72 PK Z2on L (BB 62), F5IZ PK IOV TId TMS5001 & Fhife U T
PICE L2 & bbhoTe (Fig 12),

F7-. Apart OB ILRF T L— MRSy & B part DBRKMERRSY & OO IREEDORREET- D
DY U —DR B IOHEBALRE L7223, PAL- FHEIEME~OEET D 7200 2 & 3
L7z, U — (L) 23720, §7205 A part & B part DNEBALFEES Lok b
Bz " AT X FRULEYRoY 2 VBT T X FEREEDOILEY 77, S 612137
=T R RT I RS 2 )07 N7 NMEEEAET LAY 79~81 (2B
THibEwe2 LR, TN LD RIFZ invitro &ML PK 70 7 7 A V&R H |
BLRMEEM TH D Z LTz, S5IC, ZRHDOHRZ T B part 2 ik L,
KO TN EE AT 2L EM 82 B LIS ICRIET HZ LN TE T,

KRIETHR L. B2 PAI- FLETEME & PK 70 7 7 A L &R (LBE oG,
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B EGED I B TIPS IERNC b 2 EZ A T2 drug-like b &V O BLET
466, 62, 71, 82 B LUV 98 ZHFEMMIAME LTERE L, b 466D
HZIE CLogP 23 >5 Z7r L, Z M AL C Lipinski D/L—/L 2 ZIES TIEE S bAEY
LEENTWDEDR, ZNOIET TR ORINMEZ AT 5D T (Fig 13), [E3b &
L TS A D £ 7o OITFEM 72 B 1Y | Bt P RO BREHT D B & 5 LR8O BTz,
RRER 4 LA OW L, BIEES TIEZ v %7 L OFRER O VERICITERTZh L T
RN, T, BNy EOMAAEHOREE DT DI L EREE % SPARTAN18 (Density
Functional (DF %), B3LYP 6-31G%) Z# AW T L7z, 9 TIZH 2 2 3 Hid Fig. 10 (2
R LT, U FICPrALEI Y o 72 TMS5001 D22 EAEIE OE /i & kel L ¢, it &
X, X7 EOBFMERE WAL RF L L— T =4 £ 7 2 REDB L OO FH
PESFEFAHELL LTV (Fig. 14-17), 2D Z &b, 33 4 Hi TR LTz 24f & TM5001
& @ docking simulation D¥REBRHDHH DD, Fawa 7 v b T = VBT I LIEE
L72PAI-l #2807 OF v €7 « OfR] UNLE £ 7213880 L7 BREOEALICHE S L, Bpart
DEARMEENR, 77 TN T =V AMEEREL T o A% v F 2 772 8T L - T PAL-
1 o7 EOREGITHRERITERA LTS EEX D, 728, Compd.82 BIW
Compd. 98 [ LAY DOFELMEIEBD TEWZ LD, BLEWIZ, PAI-l ¥ > /37 DfF
—DEITHEAR LTV D EHEES LD (Fig. 18),

—— Compd. 62

B (uM)

—8—TM5007

Jiilash-
3

s doe—o - .
0 10 20 30 40

Time (h)

Fig. 12. TM5007 & Compd. 62 @ Rat PK (50 mg/kg, p.0.)

37



30
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Fig. 13. Compd. 62, 77, 82, 98 @ Rat PK (5 mg/kg, p.0.)

Fig. 15. Compd. 77 (stick) & TMS5001 (ball-and-stick) D E A
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Fig. 18. Compd. 82 (stick) & Compd.98 (ball-and-stick) D E A& >t
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HEE EE

VL EOBFFRORE R, #iH PAI-1 BHESK & LT Fig. 19 (SRT N-7 27 > b7 =)Vl

PR (241, 62,77,82,98) 7o K& RHT I LITEkE LT, ARAFSE

WZHRD D,

THONTHAEZLLT

COOH HOOC

S - HN42/1R p—
(S - cl
S L S
o>/_ _ﬁo
S —

A part B part

Linker (L)

1 TM5001: L=-(CH,),- ,
TM5007: L=-(CHy),

Ar=Ph

CH(Ph),
COOH

o

24f (TM5275)

-, Ar=2-Thienyl

COOH

f (_ cl
wwj - G

N@ f— cw@ )ﬁL@R

4 \_7/

\'

COOH

NHOHN

COOH

OHN

COOH

@NH

COONa

@NH

Fig. 19 &R LAFZE DD B L O Sz B EmLA Y

. BRA 7RPRERICREED B PAL-L IZHEE L, Bl PAL-1 BREIRO BRI 21T o 72,

2. BHOBIZED insilico A7V —=27\Zhi%x% L CRM L7 TM5001 3 KO
TM5007 %71 hZ A F{LEW (v — REEW) & U CREf 7o s T MAH B 4 ki
L7,

3. TMS5001 ¥ KT TMS5007 (2 5L 5 AL D X FR72 & A ~ — AR 1T PAL-1 PHETEMEFRBL
WA TIE W Z ENbhoT,

4. THIVARCEEREE S PAL- RETEMEICKATIZR S, B VR CBIZBNTD
%wmiﬁ@%mﬁ_&%ﬁMLto_h_;b\;bﬁmwﬁﬁﬁ%@%%%
BEWFZE FIRE & 7o T,

5. Apart, Bpart & HICTF A7 = VERITHMA TR, tMOFHFER THRHAETH S
TR LT,

6. FFIZ, Apart &7 > N T = VEEMEIE & T 5 & RAFR invitro [RETEMEE PK 717
TANERT ZEER LN LT,

7. T RTZNBONE B EOBEHILE LT, HEBERILOE AN PAIL-
PSR LS DITFHTH 7288, — HF TROWIENE L KT
THMEMMPERD bz, NP8 Eo 5 ICHEBRF2EAT 5 LS PK
Ta Ty AIVDNRT U ANERS BT,

8. N-7I/-5-7mnuT b7 =)U Ry DT I RAKFEIL, PA-1 FLEEHEORHIC
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VHETHDLZ EBNH LML T,

9. Bpart & LTI EEMENEWEEZBRINT 5 2 &L R H D | FFIT 24f(TMS5275)
ICRFEEND LI, VT 2=V AFAERT VU EEZ AT 2680 BT
EMERB IO PK 2x LT,

10. B part D HE 22 D i b D7=D, 24f OEF MG A FLICERF L7 = U R LAY
ICOWTHEILIZE Z A, (LAY 49, 51, 62 ICRESNDT U —ILEiT~T
07 U —LEHRT =) R OILEM I KE CTH - T,

11. 52V h— (L) 122\ TIE PAL-1 FLETEMER B OW T OFFEFIAN AL |
RV TREND V2 VYT I MULEML L & R WVEMEONR Y A
T X REUEEMIZ BT H RV PAL-L REIEME A R T Z &3 bhoTc, E O
D Bpart &7 U — Vg7 = = VI ~T T U — VBT = = VR RRR T
b, TUV—NEFELIT~AT a7V — L EOBBRNEILT = = VD m-(rih K
WCTHoTm,

L EOFERIONCE 4 T 6 fHi Cib 72 X 9 ICARIEDOHES AL O SRk &
EBREL., (LB 62, 77, 82 B LUV 98 ZBAREMILAME L T4k aiEE Lz, Bl
FEZNSOAEWIE, BHGIZE Y PAI-1 BEKOH LW AEEMEZBRT 572D DR/
HIZR B0 340 NEITH TH D & L BT, ZOFROEHDIEMITONTIE, FEll 723
HEER & et OfE B2 B E 2 TR E SRR ET FHEP TH D, SHD
JEBH & EEA~OERE IR 5,
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eSOk

AU A S Sl AR B 2 & £ 72 IXMETTLER TOLEDO MP70% iV, RFFIETH 5,
R s 2~ 27 kb (*H-NMR) %, Varian Gemini-200 (200 MHz) = 7= (% Bruker
AVANCE Il HD 400 (400 MHz) %#ff L. {b%> 7 MIF b T AF LT (TMS) %
WHEFERE & L COfE (ppm) Trx L72, FC51ds=singlet, br s = broad singlet, d = doublet, dd
= double doublet, ddd = triple doublet, t = triplet, q = quartet, m = multiplet Z 7z, U 7
FNH T L7 v~ k7T 7 ¢ —|ZIZMERCK Silicagel 60 (230-400 mesh) %, #E 27 n~
272 7 ¢ —IZIZMERCK Silica gel 60 Fs4 plates % FV N7z,

F2EICETAER

tert-Butyl 2-amino-4-phenylthiophene-3-carboxylate (6¢)
Ph O Ph COOt-Bu

COOt-Bu
g T
H CN s NH,

3 4 6¢c

Acetophenone (3¢) (10.6 g, 88.2 mmol) dtoluene (50 mL) ¥ #Z(Z tert-butyl cyanoacetate (4)
(20.0 g, 142 mmol), AcOH (5.31g, 88.2 mmol) 5 & U'morpholine (6.17 g, 70.8mmol) %1z
TI2.50FMINBGEE LTz, T D%, BMNMRIZKZIMZ THE Lz, b= fArkE % m
IREEEET N U b (NapSOQs) CHME L7, WA TR 5 L, #4572 IEICDMF
(100 mL), Hi¥E (2.83 g, 88.2 mmol) F L O'morpholine (7.68 g, 88.2 mmol) % iz CT—Ht
REE LTz, BOS T, ROGIRIZEIOACZ N A TR THeiE L7, 15 b AikE % oK
Wil ~ U 7 A (NapSOs) THzMEZR, W2 RIERE Lc, HFonMERMZ T U 7h
TN T A a~< k7T 7 4 — (acetone/mrhexane=1/10) THrBiRER L. &\ Th-
hexane CHH 5T 5 Z L IZ L W RE(LEWMZE15T- (14.7 g, 61%),
'H-NMR (200 MHz, CDCL3) 8: 1.19 (9H, s), 6.01 (2H, br s), 6.03 (1H, s), 7.20-7.36 (SH, m).

tert-Butyl 2-amino-5-methyl-4-phenylthiophene-3-carboxylate (6f)

Ph o COOLBU Ph COOt-Bu
' r ﬂ\
Me CN Me s NH2
3 4 6f

6¢c DAL & R D FH1EIZ K U propiophenone (3f) 7> 5 33% DI THRIEL AW & 15
7

H-NMR (200 MHz, CDCly) 8: 1.10 (9H, s), 2.02 (3H, s), 5.89 (2H, br s), 7.09-7.17 (2H, m),
7.20-7.38 (3H, m).
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Di-tert-butyl 2,2'-[(1,6-dioxohexane-1,6-diyl)diimino]bis[4-(propan-2-yl)thiophene-3-
carboxylate] (8a)

COOt-Bu
i-Pr adipoyl chioride  {BUO0G T W
e N A I-Fr
| N NH, i-Pr = H
s \s o COO0t-Bu
6a 8a

tert-Butyl 2-amino-4-(propan-2-yl)thiophene-3-carboxylate (6a)*» (3.62 g, 15.0 mmol) ®
DMA (20 mL) ¥&#Z!Zadipoyl chloride (1.37 g, 7.5 mmol) %3 F L, =& CI5KFEHEEE L
7oo SOSHET %, SOSIRA R 2 KK 2 72, b7k 2 J8HL L, /K. n-hexane
TR, ¥R T 2281k, RTMRTH 2 RELEW AT (4.19 g, 93%).
'H-NMR (200 MHz, CDCls) : 1.21 (12H, d, J = 6.8 Hz), 1.60 (18H, s), 1.75-1.95 (4H, m), 2.45-
2.65 (4H, m), 3.34-3.58 (2H, m), 6.42 (2H, s), 11.54 (2H, br s).

Dimethyl 2,2'-[(1,4-dioxobutane-1,4-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-
carboxylate] (8b-1)

COOMe
i-Bu succinyl chloride MeOOC H 0 ST\
N\ N ~ i-Bu
| NH; i-Bu— N
H
s \s o COOMe
6b 8b-1

8a DERRIE & [FIERD HF{EIZ XV methyl 2-amino-4-(2-methylpropyl)thiophene-3-
carboxylate (6b)*» 33 &2 O succinyl chloride 7> 5 84%D IR CHR LW & 157,
'H-NMR (200 MHz, CDCl;) 8: 0.89 (12H, d, J= 6.6 Hz), 1.67-1.91 (2H, m), 2.61 (4H, d, J= 6.6
Hz), 2.95 (4H, 5), 3.90 (6H, 5), 635 (2H, 5), 11.42 (2H, br s).

Dimethyl 2,2'-[(1,5-dioxopentane-1,5-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-
carboxylate] (8b-2)

glutaryl chloride MeOOC H H COOMe
—_—
o O G G i P
S (@] e} S
8b-2

Methyl 2-amino-4-(2-methylpropyl)thiophene-3-carboxylate (6b)*> (0.64 g, 3.0 mol) ®DMA
(6 mL) ¥®iE!Z glutaryl chloride (0.25 g, 1.5 mmol) i N L, =R CL6FREMHEEE L7, K&
RO REE/KFET U v L (NaHCOs) KK AN A 72, EtOACTHI L7, 5
B IV A BRI & K THE % Na SOz L, IR 2 BER 925 2 LT R | IZFHikET
o HREEM 2372 (0.739, 94%).

'H-NMR (200 MHz, CDCl;) &: 0.89 (12H, d, J = 6.8 Hz), 1.70-1.90 (2H, m), 2.10-2.30 (2H, m),
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2.62 (4H, d, J= 6.7 Hz), 2.63 (4H, t, J= 7.1 Hz), 3.88 (6H, s), 6.36 (2H, s), 11.35 (2H, br ).

Dimethyl 2,2'-[(3,3-dimethyl-1,5-dioxopentane-1,5-diyl)diimino]bis[4-(2-methylpropyl)-
thiophene-3-carboxylate] (8b-3)

3,3-dimethylpentanedioyl

dichloride MeOOC H H COOMe
6b _— ~N N A
Bu—( m )—iBu
S O O S
8b-3

i) 3,3-Dimethylpentanedioic acid (20.0 g, 124 mmol) Dtetrahydrofuran (THF) (40 mL) ¥%i%
\Zok % . oxalyl chloride (80.0 g, 630 mmol) 5 L UMl B D DMF & il 2. C =& il C0.5FF
B L7-, ZOBKSRAEM TR L-, BN EEAEIE T (18mmHg, 80°C)
TR L. 3,3-dimethylpentanedioyl dichloride Z Hik#) & L T4#7= (13.5 g, 54%),
'H-NMR (200 MHz, CDCl3) 3: 1.18 (6H, s), 3.13 (4H, s).

ii) 6b (L0 g, 4.69 mmol) @ DMA (3mL) ¥ ifé 1= 0°C T i) T % & 4 7= 3,3-
dimethylpentanedioyl dichloride (0.46 g, 2.34mmol) Zh1%. =ik CI6RFMHEE L 7=, Kk
HRIZNaHCOsZKIEHR % N % EtOACTHli U 72, A HE % fafINaCIUKIA IR . 7K THeif 4.
Na;SO, CHZME L, WA ER £ LT, B oniciAeEsmE > VA5V T 57 a< b
77 7 4 — (EtOAc/n-hexane=1/4) THEERERT 2 Z itk v, RE{LEWZET (1.19
0, 92%),

'H-NMR (200 MHz, CDCl3) 8: 0.90 (12H, d, J = 6.6 Hz), 1.23 (6H, s), 1.69-1.92 (2H, m), 2.61
(4H, s), 2.63 (4H, d, J= 6.0 Hz), 3.91 (6H, s), 6.38 (2H, s), 11.35 (2H, br s).

Dimethyl 2,2'-[(1,6-dioxohexane-1,6-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-
carboxylate] (8b-4)

(o]
adipoyl chloride MeOOC H S A\ i-Bu
N =~
6b - . I'-Bu\é// MN
H
\_s © COOMe
8b-4

8b-2 DA RRIE & RIERD FIEIZ L D 6b* 1 X U adipoyl chloride 7> 5 94%D UL T F
L& %151,
'H-NMR (200 MHz, CDCl;) 8: 0.89 (12H, d, J = 6.6 Hz), 1.70-1.95 (6H, m), 2.40-2.60 (4H, m),
2.61 (4H, d, J= 6.8 Hz), 3.89 (6H, s), 6.36 (2H, s), 11.36 (2H, brs).

Di-tert-butyl 2,2'-[(1,7-dioxoheptane-1,7-diyl)diimino]bis(4-phenylthiophene-3-
carboxylate) (8c-1)
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Ph COOt-Bu plmeloyl chloride t-BuOOC H H COOt-Bu
B ———
U\NH Ph\é/ M @/Ph
S 2 S (6] o} S
6c 8c-1

8a DAL & RO FIEIZ L Y 6¢ 33 X U pimeloyl chloride 7> 5 55%MDIN R CTH L
W ELFT,
'H-NMR (200 MHz, CDCl;) 8: 1.19 (18H, s), 1.43-1.64 (2H, m), 1.76-1.94 (4H, m), 2.56 (4H, t,
J=17.4Hz), 6.55 (2H, s), 7.20-7.40 (10H, m), 11.33 (2H, br s).

Di-tert-butyl 2,2'-{oxybis[(1-oxoethane-2,1-diyl)imino]}bis(4-phenylthiophene-3-
carboxylate) (8c-2)

PhZ—XiOOt-BU diglycolyl chloride t-BuOOC H  (OOt-Bu
. N N
s T
S (0} (e} S
6¢c 8c-2

8b-2 DAL & FIER D FIEIZ LV 6¢ 35 I U8 diglycolyl chloride 2> & 70%D UL =R T
{b&M %157,
'H-NMR (200 MHz, CDCls) &: 1.11 (18H, s), 4.46 (4H, s), 6.60 (2H, s), 7.18-7.39 (10H, m),
12.16 (2H, br s).

Di-tert-butyl 2,2'-[(1,6-dioxohexane-1,6-diyl)diimino]bis(5-methylthiophene-3-carboxylate)
(8d)

Me
t-BuOOC o 9
COOt-Bu  adipoyl chloride H \\
Wl T G :
g " \ 3 o COOt-Bu
Me
6d 8d

tert-Butyl 2-amino-5-methylthiophene-3-carboxylate (6d)** (1.00 g, 4.69 mmol) ?®DMA (10
mL) &% (Z0°C Tadipoyl chloride (472 mg, 2.58 mmol) % F L. =i TR L 7=,
FOSHKE T 1% ROSIRGWRIZNaHCOs /KK 2 N2 T Lo kB 218t L. EtOAc /
THF/n-hexane TG AR5 2 & I2 & 0 REILEWME 1572 (965 mg, T7%),

'H-NMR (200 MHz, CDCl3) 3: 1.56 (18H, s), 1.80-1.90 (4H, m), 2.36 (6H, d, J = 1.1 Hz), 2.48-
2.47 (4H, m), 6.77 (2H, q, J = 1.1 Hz), 10.95 (2H, br s).

Di-tert-butyl 2,2'-[(1,6-dioxohexane-1,6-diyl)diimino]bis(5-phenylthiophene-3-carboxylate)
(8e-1)
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Ph

COOt-Bu  adipoyl chloride  t-BuOOC |, 0 8\
R S ]
thNH = NMN =
s 2 N\ s 0 H  CootBu
Ph
Ge 8e-1

8b-3 DAL & AR D FHIEIZ LV 6% 35 X TN adipoyl chloride 2> 5 31%MD I THRE
bBE W i37=,
'H-NMR (200 MHz, CDCl3) 8: 1.60 (18H, s), 1.85-1.95 (4H, m), 2.55-2.65 (4H, m), 7.20-7.42
(6H, m), 7.32 (2H, s), 7.54-7.62 (4H, m), 11.10 (2H, br s).

Di-tert-butyl 2,2'-{oxybis[(1-oxoethane-2,1-diyl)imino]}bis(5-phenylthiophene-3-
carboxylate) (8e-2)

“BuOOC H H COO"Bu
o diglycolyl chloride \\ N o N //
S O o S
PhH Ph
8e-2

8a DAL & AR D HIEIZ LV 63 JL O diglycolyl chloride 7> 5 65% M UL TH
& %157,
'H-NMR (200 MHz, CDCl;) 8: 1.49 (18H, s), 4.46 (4H, s), 7.22-7.44 (6H, m), 7.36 (2H, s), 7.55-
7.64 (4H, m), 11.92 (2H, br s).

Di-tert-butyl 2,2'-{oxybis[(1-0oxoethane-2,1-diyl)imino]}bis(5-methyl-4-phenylthiophene-3-
carboxylate) (8f)

t-| 1-
diglycolyl chloride BuOOG H H CO0™Bu
6f _— X (o) =
Ph \ / Ph
S o (0} S
Me Me

8f
8b-3 DAL & [FIEED 715 XL Y 6f 35 X U8 diglycolyl chloride 7> & 80% DIV 2R T
L& %151,
IH-NMR (200 MHz, CDCl3) 3: 1.04 (18H, s), 2.12 (6H, s), 4.43 (4H, s), 7.05-7.15 (4H, m), 7.20-
7.40 (6H, m), 12.10 (2H, s).

2,2'-[(1,6-Dioxohexane-1,6-diyl)diimino]bis[4-(propan-2-yl)thiophene-3-carboxylic acid]
(9a)
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-Pr
8a N /A%>\ﬁ
,i_Pr\@ MH

S

e} COOH
9a

8a (1.19 g, 2.00 mmol) ¢ CHCl; (10 mL) ¥##EIZ 0°C T TFA (2 mL) ZhNZ7-#%. =ik
T 16 FFIRIR Lo, ROSKE TR, RONRGWZ M LTz, 30N RIEICKE Nz T
WE 2R L, KBXOY=F /Lo —F /L (EL0) T+ 5Z &1c kv, 1 ZIEHp
Th 2 RBILEW A 157 (730 mg, 75%).
mp 255-257°C, 'H-NMR (200 MHz, DMSO-ds) &: 1.16 (12H, d, J = 6.8 Hz), 1.60-1.75 (4H, m),
2.50-2.65 (4H, s), 3.35-3.62 (2H, m), 6.65 (2H, s), 11.32 (2H, s), LC/MS (ESI) m/z; 481 (M+H)",
479 (M-H)".

2,2'-[(1,4-Dioxobutane-1,4-diyh)diimino]bis[4-(2-methylpropyl)thiophene-3-carboxylic
acid] (9b-1)

9b-1

8b-1 (610 mg, 1.20 mmol) ® THF (10 mL) ¥&#(Z IN NaOH /KIF# (4.8 mL) #= .
60°C T 6 Wffilfii#: Lz, BUSK T#, Wl 2T E L, REIKZ N2 Tt 2 T8
L., KIBLW EtOAC THF L7z, FoNfbiha KICEE LT IN HClI 2z T
EtOAC/THF DIRA I CHIM L7z, AHEE 2 fafn NaCl /KK CHEfiz, milg~ 71>
7 A (MgSO4) THLMRL ., WA RER % L, S ARYE EtOH THENT
5HZ eI RELEWZSETZ (152 mg, 26%),
mp 278-280°C (EtOH), 'H-NMR (200 MHz, DMSO-ds) : 0.84 (12H, d, J = 6.6 Hz), 1.81 (2H,
septet, J= 6.8 Hz), 2.61 (4H, d, J= 6.8 Hz), 2.86 (4H, s), 6.60 (2H, s), 11.35 (2H, br s), LC/MS
(ESI) m/z: 481 (M+H)* 479 (M—H) .

2,2'-[(1,5-Dioxopentane-1,5-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-carboxylic
acid] (9b-2)

8b-2 _ > .

9b-2

8b-2 (730 mg, 1.40 mmol) @ THF (12 mL) #&(Z IN NaOH /K% (8 mL) Z AN,
60°C T 16 FFEIR#R L7z, ROSHKE TR, WA RIERE £ Lo, FREIKRZ N2 Thlidh %
TEEL L, 7K3IB LY EtOAC CTUEH L7o, B DA7ofbimZ /KICiRE LT IN HCl 2Nz T
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EtOAc THilith L7=, il % K CUeie#. MgSOs CTHolie L, W2 T £ L=, 55
M-I ELO 2245 28I L, ELO THRir: 5 Z &k, (IEMTh 5
A G Te KRG 21572 (119 mg, 17%),

mp 217-218°C, 'H-NMR (200 MHz, DMSO-ds) 8: 0.84 (12H, d, J = 6.6 Hz), 1.70-2.10 (4H, m),
2.50-2.70 (4H, m), 2.61 (4H, d, J= 6.8 Hz), 6.60 (2H, s), 11.30 (2H, br s), LC/MS (ESI) m/z: 495
(M+H)*, 493 (M—H)".

2,2'-[(3,3-Dimethyl-1,5-dioxopentane-1,5-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-
carboxylic acid] (9b-3)

8b-3 - N N

9b-3

Ob-1 DA FIE & RIEED FIEIZ LD 8b-3 125 80%D IR THRELEM E1537=,
mp 198-201°C (EtOAc/n-hexane), 'H-NMR (200 MHz, DMSO-ds) &: 0.84 (12H, d, J = 6.6 Hz),
1.12 (6H, s), 1.70-1.93 (2H, m), 2.60 (4H, s), 2.61 (4H, d, J= 5.6 Hz), 6.60 (2H, s), 11.37 (2H, br
s), LC/MS (ESI) m/z: 523 (M+H)*, 521 (M—H)".

2,2'-[(1,6-Dioxohexane-1,6-diyl)diimino]bis[4-(2-methylpropyl)thiophene-3-carboxylic
acid] (9b-4)

0 S
NaOH HOOC H \ By
N N
8b-4 _— > i-Bu\é/ MN
H
\s © COOH
9b-4

9b-2 DAL & REED ITIEIZ LY 8b-4 25 80%D IR TR AWM & 157=,
mp 224-225°C, 'H-NMR (200 MHz, DMSO-ds) 8: 0.84 (12H, d, J = 6.8 Hz), 1.50-1.75 (4H, m),
1.70-1.90 (2H, m), 2.50-2.70 (8H, m), 6.59 (2H, s), 11.29 (2H, br s), LC/MS (ESI) m/z: 509
(M+H)*, 507 (M—H)".

2,2'-[(1,7-Dioxoheptane-1,7-diyl)diimino|bis(4-phenylthiophene-3-carboxylic acid) (9c-1)

TFA HOOC H H COOH

9c¢c-1

8¢-1(0.66 g,0.98 mmol) @ CH,Cl, 3 mL) #iKIZ TFA(2mL) % 0°C THIx 7%, =i
T 16 RFRHE L7z, RS TR, BONEEM AR LTc, 150N T2FEIZ IPE 211
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TE I8 L, EtOAc TUeHic, WlET 2 Z LIZ XV REEWE 1572 (047 g,
85%),

mp 204-206°C, 'H-NMR (200 MHz, DMSO-de) &: 1.30-1.50 (2H, m), 1.55-1.80 (4H, m), 2.57
(4H,t,J="17.3 Hz), 6.84 (2H, s), 7.20-7.40 (10H, m), 11.26 (2H, s), 12.96 (2H, br s), LC/MS (ESI)
m/z: 563 (M+H)*, 561 (M—H)".

2,2'-{Oxybis[(1-oxoethane-2,1-diyl)imino]}bis(4-phenylthiophene-3-carboxylic acid) (9¢-2)

TFA HOOC N ‘ COOH
2 —
8 Ph\é/ oY \é/Ph
s O o s
9¢c-2

9c-1 DARRIE L RFED FIEIZ LD 8¢-2 125 95%DINR THRE(LEM A 15T,
mp 250-252°C, 'TH-NMR (200 MHz, DMSO-ds) 8: 4.52 (4H, s), 6.92 (2H, s), 7.20-7.40 (10H, m),
12.02 (2H, s), 13.06 (2H, br s), LC/MS (ESI) m/z: 537 (M+H)*, 535 (M—H)".

2,2'-[(1,6-Dioxohexane-1,6-diyl)diimino]bis(5-methylthiophene-3-carboxylic acid) (9d)

Me

NaOH Hooc 0 s\
8d — S NMN NS
N\ § 0o H CcooH

9d

Ob-1 DA FIE L RIEED HIEIZ LY 8d 205 55%DUR CTERE(LEM 137,
mp 273-275°C (THF/n-hexane), "H-NMR (200 MHz, DMSO-d) &: 1.55-1.75 (4H, m), 2.32 (6H,
d,J=1.1Hz), 2.50-2.65 (4H, m), 6.82 (2H, d, /= 1.1 Hz), 10.89 (2H, s), 12.98 (2H, br s), LC/MS
(ESI) m/z: 425 (M+H)*, 423 (M—H)".

2,2'-[(1,6-Dioxohexane-1,6-diyl)diimino]bis(5-phenylthiophene-3-carboxylic acid) (9e-1)
Ph

TEA HooC 0 s\
~ NMN S
8e-1 >
N H  cooH

9e-1
9c-1 DAL & REED IFIEIZ LD 8e-1 125 52%DULR CTREL AWM & 157=,
mp 289-291°C (THF/n-hexane), 'TH-NMR (200 MHz, DMSO-ds) &: 1.60-1.80 (4H, m), 2.50-2.75
(4H, m), 7.20-7.45 (6H, m), 7.51 (2H, s), 7.55-7.70 (4H, m), 11.06 (2H, s), 13.30 (2H, br s),
LC/MS (ESI) m/z: 549 (M+H)*, 547 (M—H) .
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2,2'-{Oxybis[(1-oxoethane-2,1-diyl)imino]}bis(5-phenylthiophene-3-carboxylic acid) (9e-2)

TFA HOOC H H COOH
N N
8e-2 = O =
\ S (e} (e} S /
Ph Ph
9e-2

9c-1 DERRIE L FEED HIEIC LV 8e-2 70D 80%DINRE CHRIELEW A 15T,
mp >280°C, 'H-NMR (200 MHz, DMSO-ds) 8: 4.55 (4H, s), 7.25-7.50 (6H, m), 7.59 (2H, s),
7.60-7.75 (4H, m), 11.79 (2H, s), 13.36 (2H, br s), LC/MS (ESI) m/z: 537 (M+H)*, 535 (M—H) .

2,2'-{Oxybis[(1-oxoethane-2,1-diyl)imino]}bis(5-methyl-4-phenylthiophene-3-carboxylic
acid) (9f)

HOOC 4 COOH
TFA N N
S e} =
of . Ph—( oY —Ph
s © o s
Me Me

of
9c-1DAFRIE & [FIERD FIEIZ L 0 80 5 96% DI TRELE M & 1572,
mp 241-243°C, 'TH-NMR (200 MHz, DMSO-ds) 3: 2.09 (6H, s), 4.49 (4H, s), 7.10-7.20 (4H, m),
7.20-7.45 (6H, m), 11.98 (2H, s), LC/MS (ESI) m/z: 565 (M+H)*, 563 (M—H)". Anal. Calcd for
C2sH24N207S;: C, 59.56; H, 4.28; N, 4.96. Found: C, 59.35; H, 4.24; N, 4.90.

2-{[(2-{[3-(tert-Butoxycarbonyl)-5-methyl-4-phenylthiophen-2-ylJamino}-2-oxoethoxy)-
acetyllamino}-5-methyl-4-phenylthiophene-3-carboxylic acid (10)

HOOC H H COOt-Bu
TFA N N
Bf —— Ph \\ o // Ph
S (0} (0] S
Me Me

10
8f (1.5 9, 2.2 mmol) @ CHxCL (30 mL) ##%(Z 0°C T TFA (3 mL) Z Nz /=%, =ik T
AWFMIRER LTz, USRI IR LTIk, B OoNTHAeERM Z L U W TNV T L7 8
~ 277 7 4 — (EtOAc/n-hexane=1/1) T35 Z LI L RELAEVMEHT
(0.26 mg, 19%),
mp 254-256°C, 'TH-NMR (200 MHz, DMSO-ds) 4: 0.98 (9H, s), 2.07 (3H, s), 2.09 (3H, s), 4.49
(4H, s), 7.05-7.20 (4H, m), 7.20-7.45 (6H, m), 11.73 (1H, s), 12.10 (1H, br s), LC/MS (ESI) m/z:
621 (M+H)*, 619 (M—H) . Anal. Calcd for C3H32N207S;: C, 61.92; H, 5.20; N, 4.51. Found: C,
61.78; H, 5.24; N, 4.41.
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5 3 FHICBIY 5 KRR

tert-Butyl 2-[(6-methoxy-6-oxohexanoyl)amino]-4-phenylthiophene-3-carboxylate (12)

methy! adipoy! t-Bu0OC

: H
gc  cmoride N COOMe
Ph \\ m/\/\/
S 0

12

tert-Butyl 2-amino-4-phenylthiophene-3-carboxylate (6¢) (24.3 g, 88.2 mmol) @ DMA (70
mL) ¥A#(1Z0°C T methyl adipoyl chloride (15.8 g, 88.2 mmol) Z i F L. SR CLRFRIH
PRLTo, BUSKET#H., RONRGIKIZ NaHCOsKIEIR ANz, 5 bl itz I8m L,
7K. n-hexane T, HoMd 22 LIk, ZITHFTH L2 RXELEWEST- (303 ¢
82%),

'H-NMR (200 MHz, CDCl3) 8: 1.19 (9H, s), 1.64-1.92 (4H, m), 2.39 (2H, t,J=7.1 Hz), 2.55 (2H,
t,J=7.1 Hz), 3.68 (3H, s), 6.55 (1H, d, J= 0.7 Hz), 7.21-7.39 (5H, m), 11.3 (1H, s).

6-{[3-(tert-Butoxycarbonyl)-4-phenylthiophen-2-ylJamino}-6-oxohexanoic acid (13)

NaOH t-BuOOC H
12 . N COOH
Ph $ \H/\/\/
S O

13

12 (29.0 g, 69.4 mmol) @ THF (100 mL) A #ZIZIN NaOH /K¥&E# (104 mL) #= /I Z.,
60°C T25IFfHIFEHE Lz, BUCKE TR, AMEREEAZBIER % L, KigZ EtOAC THEF L
7o TR SN2 KIAEIKIZIN HCL & A1 2. C, EtOAc Tt L7z, il % fiafn NacCl
KR THEir L7212, NapSO, THLME LI 2 HUER £ Lo, oo MAERY =
EtOAc/n-hexane CHEtihT 2 Z L2 XL REIAWEET- (20.2 9, 72%),

'H-NMR (200 MHz, CDCl3) 3: 1.19 (9H, s), 1.66-1.94 (4H, m), 2.43 (2H, t,J=7.1 Hz), 2.56 (2H,
t,J=7.1 Hz), 6.55 (1H, s), 7.19-7.40 (5H, m), 11.3 (1H, s).

tert-Butyl 2-[(6-{[4-chloro-2-(methoxycarbonyl)phenyl]amino}-6-oxohexanoyl)amino|-4-
phenylthiophene-3-carboxylate (15a)

COOMe
Cl NH, COOI\I{Iie O S N\
13 -t N\W/\V/A\/JLN/L;;>‘Ph
0 H  coot-Bu

Cl
15a

13 (1.00 g, 2.47 mmol) @ THF (19 mL) #i#%(Z0°C T EtN (326 mg, 3.22 mmol) & LT
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isobutyl chloroformate (406 mg, 2.97 mmol) % il x TI1KFEIEERE L7z, D14, 0°C T methyl
2-amino-5-chlorobenzoate (14a) (460 mg, 2.47 mmol) ¢ THF (1 mL) &k &Mz C, =EIET
16WRFFIRFR Lo, RUSHE T2, ROSEARICAKZ I %, EtOAc THiH L7z, &6 i7-fl
HR % fi 0 NaCl ZKPAHE CHE L7 #4, NaSOs TRz L, WA ERE L LTz, 61
TR E ) DTN T K7 v~ 7T 7 4 — (EtOAc/n-hexane=1/6) T4y Bffr 5
T 5 Z LIk RELEWEFFT2 (650 mg, 46%),

TH-NMR (200 MHz, CDCL) : 1.19 (9H, s), 1.81-1.93 (4H, m), 2.46-2.64 (4H, m), 3.94 (3H, s),
6.54 (1H, d, J = 0.9 Hz), 7.20-7.39 (5H, m), 7.48 (1H, dd, J=9.2, 2.6 Hz), 7.99 (1H, d, J = 2.6
Hz), 8.72 (1H, d, J=9.2 Hz), 11.0 (1H, 5), 11.3 (1H, s).

tert-Butyl 2-[(6-{[2-(methoxycarbonyl)phenyl]amino}-6-oxohexanoyl)amino|-4-
phenylthiophene-3-carboxylate (15a”)

COOMe
NH,
COOMe o S
13 $ H \\ Ph
N
o) H  coot-Bu

152"
13 (1.00 g, 2.47 mmol) @ THF (9 mL) {##k|Z0°C T EtN (326 mg, 3.22 mmol) 3 L
methanesulfonyl chloride (369 mg, 3.22 mmol) Z /1% CIKFRIEIE L 7=, £ D%, 0°C T
methyl anthranilate (14a°) (487 mg, 3.22 mmol) @ THF (1 mL) {&EZ Nz T, =i T16/F
MR Lo, ROSKE T# ., ROSIRGHRICKZ I Z . EtOAc THiItH L7z, 7B/ filithik
Ze BN NaCl KR CUetd L7212, NaSO, CTHIME L, WA ER £ Lo, B oo i
ERE Y BTN T AT a~ 7T 7 4 — (EtOAc/n-hexane=1/5) THrBERERT %
Zlic Ry RE(MLEMZ ST (730 mg, 55%).
'H-NMR (200 MHz, CDCL) 5: 1.19 (9H, s), 1.80-1.94 (4H, m), 2.43-2.66 (4H, m), 3.93 (3H, s),
6.54 (1H, s), 7.03-7.13 (1H, m), 7.20-7.40 (5H, m), 7.49-7.58 (1H, m), 8.00-8.06 (1H, m), 8.69-
8.76 (1H, m), 11.1 (1H, s), 11.3 (1H, s).

Sodium 2-[(6-{[3-(tert-butoxycarbonyl)-4-phenylthiophen-2-yljJamino}-6-oxohexanoyl)-

amino]-5-chlorobenzoate (16a)

NaOH COONHa 0 s
%8 —— > N ) —Ph
N
0 COOt-Bu
Cl

16a

15a (650 mg, 1.13 mmol) @ THF (10 mL) &I 1IN NaOH /KiE#k (2.3 mL) &0 %,
60°C T 2 IR #RE L7, RUSKE TR, W2 ER £ Lz, B oIk E .
JEHR L7=t%, /K. IPE THeH, #@3 252 L1k v, 2T Cch 2 RE LM E ST
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(507 mg, 77%).

'H-NMR (200 MHz, DMSO-de) &: 1.17 (9H, ), 1.60-1.75 (4H, m), 2.25-2.40 (2H, m), 2.51-2.64
(2H, m), 6.83 (1H, s), 7.20-7.44 (6H, m), 7.92 (1H, d, J=2.7 Hz), 8.49 (1H, d, J = 8.8 Hz), 11.0
(1H, s), 14.3 (1H, s), LC/MS (ESI) m/z: 557 (M+H)*, 555 (M—H)",

Sodium 2-[(6-{[3-(tert-butoxycarbonyl)-4-phenylthiophen-2-ylJamino}-6-oxohexanoyl)-

amino]benzoate (16a’)

COONa o s
NaOH N \\ Ph
1588 —————» N
H
o COOt-Bu

16a’
16a DAL & D HIEIZ L V152’0 H33%DINER TR BEIL AW 2157,
'H-NMR (200 MHz, DMSO-dq) &: 1.17 (9H, s), 1.53-1.80 (4H, m), 2.25-2.40 (2H, m), 2.55-2.67
(2H, m), 6.84 (1H, s), 6.86-6.96 (1H, m), 7.17-7.43 (6H, m), 7.94-8.00 (1H, m), 8.42-8.50 (1H,
m), 11.0 (1H, s), 14.3 (1H, s), LC/MS (ESI) m/z: 523 (M+H)*, 521 (M—H)".

Methyl 6-[(4-chlorophenyl)amino]-6-oxohexanoate (18)

H
methyl adipoyl chloride ©/N\n/\/\/000'\"e
CI—< >—NH2 -
o)
cl

17 18

4-Chloroaniline (17) (6.7 g, 53 mmol) ®DMAJA % (Z0°C CTmethyl adipoyl chloride (8.6 g, 48
mmol) Z i T L. =il TI7RF R U7z, SOGHE T2 BOSIRICNaHCOs/K R 2 N 2.,
BONTEB Z I8 L, K, IPETHH, ¥IRT 52 LIk 0 | ZEHMETH 5 RE
{b&mEfi= (11 g, 85%),

'H-NMR (200 MHz, DMSO-ds) : 1.51-1.59 (4H, m), 2.28-2.37 (4H, m), 3.58 (3H, 5), 7.30-7.38
(2H, m), 7.58-7.65 (2H, m), 10.0 (1H, s).

6-[(4-Chlorophenyl)amino]-6-oxohexanoic acid (19)

H
NaOH NWCOOH
o ——— 1J
Cl ©

19
18 (12.0 g, 44.4 mmol) MOTHF (445 mL) ¥%#KIZIN NaOH /K¥E#K (61.2 mL) & 0%,
60°CT2HFMIFR#RE LTz, FUSKE T, W2 RER E Lz, 6 72IEICIN HCIAZ N
Z T 28 H L, EtOAC, /KB L OIPETYE, Mokt 2 Z Llc k0 3T H
D REULEWE 1572 (10.3 g, 86%),
'H-NMR (200 MHz, DMSO-ds) &: 1.50-1.67 (4H, m), 2.21-2.35 (4H, m), 7.30-7.38 (2H, m),
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7.59-7.66 (2H, m), 10.0 (1H, s), 12.0 (1H, br s).

Methyl 5—chIor0—2—({6—[(4—chIorophenyl)amino]—6—ox0hexanoyl}amino)benzoate (20)

14a COOMe
19—~ f

Cl
i) 19 (770 mg, 3.01 mmol) (Z0°CTthionyl chloride (2.20 mL, 30.0 mmol) Z7# F L., =i
TIFFMEEE Lc, BOSK T#., BWIEARIERET 528k vEEr ) FafGT,
ii) 14a (610 mg, 3.29 mmol)®DMA (10 mL) ERIC) TH LB v U K& F L,
FEIR TLTRFRIRHE Ulc, BOSHE TR, BUGTRA RIZ NaHCOs /KB HR %busztOAcﬂEH
U7z, FliHE 2 B FINaCIK A IR CUE . Na SO, THZME L, It 2 e £ LT, 1
HIVTZFRIEIZIPEZ I 2 TREMET 2 2 Lo K 0 RE(LEWM %1572 (610 mg, 48%),
'H-NMR (200 MHz, CDCl;) 8: 1.80-1.87 (4H, m), 2.39-2.56 (4H, m), 3.93 (3H, s), 7.23-7.30 (2H,
m), 7.47-7.54 (3H, m), 7.69 (1H, s), 8.00 (1H, d, J=2.7 Hz), 8.70 (1H, d, J=9.2 Hz), 11.0 (1H,
s).

5-Chloro-2-({6-[(4-chlorophenyl)amino]-6-oxohexanoyl}amino)benzoic acid (21)

NaOH COOH,

Cl

20 (570 mg, 1.37 mmol) OTHF (13 mL) ##&IZ1IN NaOH /K¥i#K (2 mL) A /%, 60°C
TR FE LTc, ROSHE T, WA IERE £ LTz, B O REICIN HCIZ 2 T
W 2 Je B L, KB L NPETYEG, Wd 22 LIk, 12 Ch 2 RELS
) %4572 (490 mg, 91%),
mp 232-235°C, '"H-NMR (200 MHz, DMSO-ds) &: 1.53-1.72 (4H, m), 2.27-2.38 (4H, m), 7.27-
7.40 (2H, m), 7.53-7.67 (2H, m), 7.60 (1H, dd, J = 9.0, 2.7 Hz), 7.91, (1H, d, J = 2.7 Hz), 8.50
(1H, d, J=9.0 Hz), 10.1 (1H, s), 11.5 (1H, s), LC/MS (ESI) m/z: 409 (M+H)*, 407 (M—H)".

(2-{|4-Chloro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethoxy)acetic acid (22a)

0 COOMe
L1 y
0”00 0" >COOH
14a . @A

c

22a

14a (10.0 g, 53.9 mmol) @ THF (135 mL) {&#&!Z diglycolic anhydride (6.88 g, 59.3 mmol)
ZINA, TSEFEINBE ST L7, BOGHK T, WA BIER £ LTz, 557 5% IPE
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ZIMZ T 2RI L, IPE T, W22 LIk, [ JFHRTh L RE(LE
WaE1E7- (157 g, 97%).

'H-NMR (200 MHz, DMSO-d;) 8: 3.90 (3H, s), 4.22 (2H, s), 4.28 (2H, s), 7.71 (1H, dd, J = 9.0,
2.7Hz),7.93 (1H, d, J=2.7 Hz), 8.62 (1H, d, J= 8.8 Hz), 11.4 (1H, s) 12.9 (1H, br s).

(2-{[4-Fluoro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethoxy)acetic acid (22b)

COOMe COOMe
H
-, H
F‘@’NHZ N 07 cooH
- 0

14b 22b

22a DEFKIE & FIERO {52 LD methyl 2-amino-5-fluorobenzoate (14b) 7225 97% DY
RCREEWEITT,
'H-NMR (200 MHz, DMSO-de) &: 3.89 (3H, s), 4.20 (2H, s), 427 (2H, s), 7.55 (1H, dddd, J =
14.6,5.1,3.1,1.4 Hz), 7.73 (1H, dd, /= 9.3, 3.1 Hz), 8.60 (1H, dddd, J=14.6, 9.3, 5.1, 3.1 Hz),
11.3 (1H, ).

(2-{[4-Bromo-2-(methoxycarbonyl)phenyl]amino}-2-oxoethoxy)acetic acid (22c)

COOMe COOMe
H

—_—
Br NH, N\”AO/\COOH

Br ©

14c 22¢

22a DA FRIE & [FAR D F1EIZ X D methyl 2-amino-5-bromobenzoate (14c¢) 7> 592% MUY
RORBEEWMEHT,
'H-NMR (200 MHz, DMSO-ds) 5: 3.89 (3H, s), 4.20 (2H, s), 4.26 (2H, 5), 7.85 (1H, dd, J = 9.0,
3.0 Hz), 8.08 (1H, d, /= 3.0 Hz), 8.57 (1H, d, /= 9.0 Hz), 11.4 (1H, 5), 12.9 (1H, br s).

(2-{[3-(Methoxycarbonyl)biphenyl-4-yl]amino}-2-oxoethoxy)acetic acid (22d)

COOMe COOMe
N PN
N —

Ph

14d 22d

22a OERIE ERIBED 1512 KXW methyl 4-aminobiphenyl-3-carboxylate (14d)%0) 7> 6
89% DR TR LA Z T,
TH-NMR (200 MHz, DMSO-ds) 8: 3.93 (3H, 5), 4.23 (2H, s), 4.29 (2H, s), 7.35-7.71 (5H, m),
7.98 (1H, dd, J = 8.8, 2.4 Hz), 8.24 (1H, d, J = 2.4 Hz), 8.71 (1H, d, J = 8.8 Hz), 11.5 (1H, s),
12.9 (1H, br s).
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(2-{[5-Bromo-2-(methoxycarbonyl)phenyl]amino}-2-oxoethoxy)acetic acid (22e)

COOMe

N A~
NH, jol/\o COOH

COOMe
H

Br
14e

Br
22e

22a DA FIE & [FAR D F{EIZ X U methyl 2-amino-4-bromobenzoate (14€) 7> 5 89% MDY
RTORBUILEWEHGT,
'H-NMR (200 MHz, DMSO-de) 5: 3.89 (3H, s), 4.22 (2H, s), 4.28 (2H, s), 7.42 (1H, dd, J = 8.6,
2.2 Hz),7.92 (1H, d, J = 8.6 Hz), 8.86 (1H, d,J=2.2 Hz), 11.5 (1H, s), 12.9 (1H, br s).

(2-{[5-Chloro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethoxy)acetic acid (22f)

COOMe COCMe
N A~
NH, \r(\o COOH
o)
cl &
14f 22f

22a DA RYE & FFRD H{EIZ LU methyl 2-amino-4-chlorobenzoate (14f) 7> 5 94% MUY
ROREEW 15T,
'H-NMR (200 MHz, DMSO-de) 5: 3.89 (3H, s), 4.23 (2H, s), 4.28 (2H, s), 7.29 (1H, dd, J = 8.6,
2.0 Hz), 8.00 (1H, d, J = 8.6 Hz), 8.71 (1H, d, J=2.0 Hz), 11.5 (1H, s), 12.9 (1H, br s).

5-{|4-Chloro-2-(methoxycarbonyl)phenyl]amino}-5-oxopentanoic acid (22g)

L,

o~ 0” O

14a ——

COOMe
H

@NWCOOH

Cl ©

22g

22a DEFRIE & FIERO F{EIZ LV 14a 38 L O glutaric anhydride 7> 5 61% DI TR E
bEME1RT,
'H-NMR (200 MHz, DMSO-ds) 3: 1.82 (2H, q,J = 7.3 Hz), 2.30 (2H, t, J = 7.3 Hz), 2.42 2H, t,
J=73Hz),3.85 3H, s), 7.66 (1H, dd, J = 9.0, 2.6 Hz), 7.83 (1H, d, J = 2.6 Hz), 8.18 (1H, d, J
=9.0 Hz), 10.5 (1H, s), 12.1 (1H, brs).

[(2-{[4-Chloro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethyl)sulfanyl]acetic acid (22h)
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S
COOMe
o~ 0" "0 H
N
S~ "COOH
14a _— \n/\

o
Cl
22h

22a DA L FBED 7k X 0 14a B X UV ,4-oxathiane-2,6-dione 7> 5 84% DIV T
KEAEMETT,

'H-NMR (200 MHz, DMSO-ds) 8: 3.38 (2H, s), 3.56 (2H, s), 3.88 (3H, s), 7.68 (1H, dd, J = 9.0,
2.7Hz), 7.87 (1H, d, J=2.7 Hz), 8.33 (1H, d, /= 9.0 Hz), 11.1 (1H, s), 12.7 (1H, br s).

[(2-{[4-Chloro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethyl)(methyl)amino]acetic acid
(22i)

ITI/\COOH
—_—
14a

al (o] Me

I\I/Ie

N
i L COOMe
H

22i

N-Methyliminodiacetic acid (3.18 g, 21.6 mmol) ¥ X OVEKEERE (16 mL) OIREY % 0.5
h INEGEGE U 7=, I %A 4 25 L C45724-methylmorpholine-2,6-dione (Z14a (4.00 g, 21.6
mmol) @ THF (20 mL) ¥R ZMA ., LSRERINBGRTE L7z, BOSHE TR, B2 BER
EL, BoniERME L VA TFNVAT AT a~ N7 T 7 ¢— (CHCLL/MeOH=5/1)
THBERERT 5 L ZIC L W RE(LEMEST (5.0g 73%).
'"H-NMR (200 MHz, DMSO-ds) &: 2.46 (3H, s), 3.38 (2H, s), 3.46 (2H, s), 3.89 (3H, s), 7.68 (1H,
dd, J=9.0,2.6 Hz), 7.91 (1H, d, /= 2.4 Hz), 8.64 (1H, d, J=9.0 Hz), 11.6 (1H, s).

[1-(2-{[4-Chloro-2-(methoxycarbonyl)phenyl]amino}-2-oxoethyl)cyclohexyl]acetic acid
(22j)
0

O COOMe
N
0
143 T COOH
cl

22j
22a DERIE & RIRED J71EIZ X v 14a 3 L U'3-oxaspiro[5.5]undecane-2,4-dione 7> &
W) & 137, EtOAc THERT 2 2 Lk v RELEWEST= (10.9 g, 59%),
'H-NMR (200 MHz, DMSO-ds) &: 1.30-1.40 (10H, m), 2.43 (2H, s), 2.56 (2H, s), 3.85 (3H, s),
7.65 (1H, dd, J=9.0, 2.6 Hz), 7.83 (1H, d, J = 2.6 Hz), 8.23 (1H, d, J = 9.0 Hz), 10.5 (1H, s),
12.1 (1H, br s).
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Methyl 5-chloro-2-[({2-[(4-chlorophenyl)amino]-2-oxoethoxy}acetyl)amino]benzoate (23a)

22a (500 mg 1.66 mmol) ¥ KT DMF (filifit&) @ THF (5 mL) #¥#&IZ 0°C T oxalyl
dichloride (414 mg,1.99 mmol) % F L. =L T 0.5 REfEEEE Lz, IS T#H., Bik%s
JERE £ UTe, IRMEFRHEIZ 0°C T 4-chloroaniline (211 mg, 1.66 mmol) ® DMA (5 mL) %
il T U, ST L R IE Lo, BOSHE T8, BOSTRAHEIC NaHCOs K¥RK &2 N A 72,
O ILEY 28I L, K CHRFHEET 2 2 I8 RS TH 2 RELAaY
Z 1472 (345 mg, 51%),
'H-NMR (200 MHz, CDCl;) 6: 3.85 (3H, 5), 4.26 (2H, s), 427 (2H, s), 7.26-7.35 (2H, m), 7.55
(1H, dd, J = 9.2, 2.6 Hz), 7.65-7.75 (2H, m), 8.05 (1H, d, J = 2.6 Hz), 8.78 (1H, d, J = 9.2 Hz),
8.83 (1H, s), 11.9 (1H, s).

Methyl 5-chloro-2-({|2-(diphenylamino)-2-oxoethoxy]acetyl}amino)benzoate (23b)
COOI\ﬂie Ph
diphenylamine N N.
22 @ — » /@/ jo(\oﬁof Ph
cl
23b

22a (1.00 g, 3.31 mmol) 35 L U'DMF (it &) & THF (10 mL) ##Z(Z0°C T oxalyl
dichloride (505 mg, 3.98 mmol) Z{i F L. =R CIURFRIEHE L7z, ROCK T, B2 I
B £ UTe, RAEFRAEIZ0°C Cdiphenylamine (617 mg, 3.65 mmol) ®DMA (10mL) % F
L. =S CLEWRFRIRHE L7, BUSKE T# . BUSIRG#KIZNaHCOs /K #E 2 i1 2 TEtOAC
THEH U7z, il 2 B FiNaCIK IR T o2 . NaSOs Tzl L I UERH £ LTz,
BoNTMESRMEL Y DTNV T v~ 87T 7 4 — (EtOAc/n-hexane=1/1) T4y
BRSS9 2 2 L IC R RELEWE ST (717 mg, 48%),
IH-NMR (200 MHz, CDCl:) &: 3.92 (3H, s), 4.22 (2H, s), 4.25 (2H, s), 7.24-7.48 (10H, m), 7.48
(1H, dd, J=9.0, 2.6 Hz), 8.00 (1H, d, /= 2.6 Hz), 8.72 (1H, d, J= 9.0 Hz), 11.6 (1H, s).

Methyl 5-chloro-2-[({2-[(diphenylmethyl)amino]-2-oxoethoxy}acetyl)amino]benzoate (23¢)

COOMe
benzhydrylamine H H

@NTNAWNY%

22a

(e] (¢] Ph
23c

Cl

22a (0.809 g, 2.68 mmol) ¥ LN DMF (fitfif &) & THF (15 mL) ##(Z0°C T oxalyl
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dichloride (411 mg, 3.24 mmol) % F L., =R CURHEIREE L7z, BOSKE T#., W2 K
BRI E LT, BHEF%EIZ0°C T benzhydrylamine (594 mg, 3.24 mmol) ® DMA (15mL) %
L. =R CUREERE L, POSK TH#. ROSEAHRIC NaHCOs/KEE K Z2 2 T
EtOAc THiiH L7z, filitik & fafn NaCl KK CTHEE#% . NaSO. THIME L. A2 JiE
BELL GO THARY % IPE Tifdbd 2 Z L IT X 0 RE(LEWZ157- (610 mg,
49%).

H-NMR (200 MHz, CDCL) : 3.32 (3H, 5), 4.21 (2H, s), 4.25 (2H, s), 6.48 (1H, d, J=9.2 Hz),
7.25-7.36 (10H, m), 7.52 (1H, dd, J = 9.0, 2.6 Hz), 7.90 (1H, d, J= 9.2 Hz), 7.98 (1H, d, J= 2.6
Hz), 8.76 (1H, d, J= 9.0 Hz), 11.9 (1H, s).

Methyl 5-chloro-2-({[2-0x0-2-(4-phenylpiperidin-1-yl)ethoxy]acetyl}amino)benzoate (23d)

Ph
4-phenylpiperidine COO'\AG O/
22 N N
’ oY
(0] (0]

Cl

23d

23b DA RLE & RIERD FEIC &V 22a 1 K U4-phenylpiperidine 7> 5 85%D I 3R T3
ex /Y,
'H-NMR (200 MHz, CDCl3) &: 1.50-1.80 (2H, m), 1.80-2.00 (2H, m), 2.60-2.90 (2H, m), 3.10-
3.30 (1H, m), 3.85-3.05 (1H, m), 3.92 (3H, s), 4.28 (2H, s), 4.44 (2H, d, J = 2.0 Hz), 4.70-4.85
(1H, m), 7.15-7.40 (5H, m), 7.45 (1H, dd, J=9.1, 2.7 Hz), 8.02 (1H, d, J=2.7 Hz), 8.77 (1H, d,
J=9.1 Hz), 11.7 (1H, br s).

Methyl 5-chloro-2-({[2-(4,4-diphenylpiperidin-1-yl)-2-oxoethoxy]acetyl}amino)benzoate
(23e)
Ph

COOMe Ph
4,4-diphenylpiperidine
22a _— \[(\O/ﬁ(

Cl
23e

22a (1.00 g, 3.31 mmol) 35 X" DMF (filifii&) & THF (20 mL) #%#KIZ0°C T oxalyl
dichloride (505 mg, 3.98 mmol) Z i F L. =i CIURFRIEHE L7z, ROCHK T, IEE% I
BB Lo, IEfE7%EI20°C T4,4-diphenylpiperidine hydrochloride (998 mg, 3.65 mg) 5 &
OVEt;N (369 mg, 3.65 mmol) @ DMA (20 mL) %7 F L., SR CLSREMHH Lz, K
T, BUSRABIRIZ NaHCOaKE K A 2. C EtOAC THlitH L7z, il % faFn NaCl
KIS THER#% . Na;SO, THIME L, Wi 2 e £ Lz, G onciAeERmZ ) 7
NH T va~ b7 T 74— (EtOAc/n-hexane=1/1) THYBEERI4 2 = L2 kv FE{L
EW & 1572 (850 mg, 49%),
'H-NMR (200 MHz, CDCl;) 5: 2.40-2.52 (4H, m), 3.46-3.77 (4H, m), 3.81 (3H, 5), 4.23 (2H, s),
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438 (2H, s), 7.10-7.37 (10H, m), 7.49 (1H, dd, J = 9.2, 2.6 Hz), 8.00 (1H, d, J = 2.6 Hz), 8.75
(1H, d, J=9.2 Hz), 11.7 (1H, s).

Methyl 5-chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (23f)

Ph

benzhydrylpiperazine COOI\|/I_|e @ Ph
22a —_— N o N
T
Cl
23f

23b DA AKIE & [RIERD 515 LV 22a 3 L O benzhydrylpiperazine 7> H81% DU T
BILEY E 15712,
'H-NMR (200 MHz, CDCL) 8: 2.40-2.50 (4H, m), 3.50-3.66 (4H, m), 3.81 (3H, s), 4.21 (2H, s),
421 (1H, s), 4.34 (2H, s), 7.14-7.41 (10H, m), 7.49 (1H, dd, J=9.0, 2.7 Hz), 7.99 (1H, d, J=2.7
Hz), 8.75 (1H, d, J=9.0 Hz), 11.7 (1H, s).

Methyl 2-{[(2-{4-[bis(4-fluorophenyl)methyl]piperazin-1-yl}-2-oxoethoxy)acetyl]amino}-5-

chlorobenzoate (23g)
F

1-[bis(4-fluorophenyl)- COOMe N
methyl]piperazine H O O
2a —— Nm/\ N
oY F
0 (6]
Cl
23g

23b DA RE & RERD FIEIZ XV 22a 38 I OV -[bis(4-fluorophenyl)methyl]piperazine 7>
597% DR TREILEW Z 15T,
'H-NMR (200 MHz, CDCl;) 8: 2.35-2.40 (4H, m), 3.50-3.66 (4H, m), 3.83 (3H, s), 4.22 (2H, s),
422 (1H, s), 4.35 (2H, s), 6.93-7.02 (4H, m), 7.26-7.36 (4H, m), 7.51 (1H, dd, J= 9.1, 2.6 Hz),
8.00 (1H, d, J=2.6 Hz), 8.75 (1H, d, J=9.1 Hz), 11.7 (1H, s).

Methyl 5-chloro-2-[({2-[4-(9 H-fluoren-9-yl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (23h)
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1-(9H-fluoren-9- COOMe ’
yl)(piperazine H @ Q
20 — > (j/ \”Ao/\[(
(0] O
Cl
23h

23a DA FRIE & [FER D HFIEIZ X 0 22a 36 L OV -(9H-fluoren-9-yl)piperazine 7> 595% D UYL
RTORBUILEWEHGT,
'H-NMR (200 MHz, CDCl;) 3: 2.45-2.47 (4H, m), 2.75-2.80 (2H, m), 3.41-3.43 (2H, m), 3.62-
3.67 (2H, m), 3.80 (3H, s), 4.19 (2H, s), 431 (2H, s), 4.85 (1H, s), 7.21-7.68 (9H, m), 7.98 (1H,
d,J=2.6Hz),8.73 (1H, d, J=9.1 Hz), 11.6 (1H, ).

Methyl 2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-

fluorobenzoate (23i)

COOMHe '\O )\Ph
22b _ > /@/ T]AO/W
F (e} (e}
23i

23b DA FIE & [RAR D HFIEIZ XV 22b 365 L OV -benzhydrylpiperazine 7> 5 90% D UL T
KB EM 13T,
'H-NMR (200 MHz, CDCL) 5: 2.28-2.42 (4H, m), 3.51-3.66 (4H, m), 3.79 (3H, s), 4.22 (2H, s),
422 (1H, s), 435 (2H, s), 7.15-7.42 (11H, m), 7.70 (1H, dd, J=9.2, 3.3 Hz), 8.76 (1H, dd, J =
9.2,52 Hz), 11.6 (1H, ).

Methyl 5-bromo-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (23j)
Ph

22c —— N N
T

Br 23]

23b OERLIE ERIEED J71EIZ £V 22¢ 35 L OV -benzhydrylpiperazine 7> 591%MD U HE T
KA1,
TH-NMR (200 MHz, CDCl;) 3: 2.31-2.48 (4H, m), 3.50-3.66 (4H, m), 3.81 (3H, s), 421 (2H, ),
4.22 (1H, s), 4.34 (2H, s), 7.14-7.41 (10H, m), 7.64 (1H, dd, /=9.2,2.6 Hz), 8.15 (1H, d, J=2.6
Hz), 8.68 (1H, d, J= 9.2 Hz), 11.6 (1H, ).
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Methyl 4-bromo-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-

benzoate (23k)
Ph

COOMe (\N)\ph
N\HA o /\”/N\)
o} o)

Br 23k

22e (4.00 g, 11.6 mmol) ® DMA (28 mL) {&#(Z0°C T 1-benzhydrylpiperazine (2.93 g,
11.6 mmol), EDCI (1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride) (2.67 g, 13.9
mmol) ¥ 78 HOBt (1-hydroxybenzotriazole) (1.88 g, 13.9 mmol) % /2. T =5l C2HFH
L7z, BUGKE T, BOSIRGIRIZ NaHCOsZ A 7212, & bz ibB 28 L., K
TSRS 5 2 LI L0 ERICIZTHER CTH 2 REILAEW A 15T,
'"H-NMR (200 MHz, CDCls) 8: 2.37-2.45 (4H, m), 3.50-3.68 (4H, m), 3.80 (3H, s), 4.21 (2H, s),
4.34 (1H, s), 4.34 (2H, s), 7.14-7.41 (11H, m), 7.87 (1H, d, /= 8.6 Hz), 9.02 (1H, d, /=2.0 Hz),
11.7 (1H, s).

22e

Methyl 4-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]biphenyl-3-
carboxylate (231)

Ph

COOl\ﬂe O )\ Ph
22d _— o)
O 231

23b DA RIE & FAR D HFIEIZ KV 22d 3 I OV -benzhydrylpiperazine 7> 5 61%MD U T
KA 1R,
'H-NMR (200 MHz, CDCL) 5: 2.38-2.44 (4H, m), 3.54-3.64 (4H, m), 3.83 (3H, s), 4.22 (1H, s),
4.24 (2H, s), 4.37 (2H, s), 7.14-7.62 (15H, m), 7.79 (1H, dd, J=8.7, 2.2 Hz), 8.27 (1H, d, J=2.2
Hz), 8.83 (1H, d, /= 8.7 Hz), 11.7 (1H, s).

Methyl 4-chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (23m)

2d —M @Hjﬁo/\(h‘\)

23k DA AL & [FEED J71512 & 0 22d, EDCI, HOBt $5 X U} 1-benzhydrylpiperazine 7> &
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96%DINFE TERBLEW 2 15T,

TH-NMR (200 MHz, CDCl;) &: 2.39-2.48 (4H, m), 3.52-3.65 (4H, m), 3.80 (3H, s), 4.22 (2H, s),
4.22 (1H, s), 4.34 (2H, s), 7.08 (1H, dd, J= 8.6, 2.0 Hz), 7.14-7.42 (10H, m), 7.95 (1H, d, J= 8.6
Hz), 8.86 (1H, d, J=2.0 Hz), 11.8 (1H, s).

Methyl 5-chloro-2-({5-[4-(diphenylmethyl)piperazin-1-yl]-5-oxopentanoyl}amino)benzoate
(23n)

22g - = /©/N MN \)
(¢]]
23n

23k DA ARIE & FRIEED J71EIZ & 0 22g, EDCI, HOBt 35 & O’ -benzhydrylpiperazine 7> &
88%DILHR TRBLEM & 1572,
'H-NMR (200 MHz, CDCls) : 2.06 (2H, q, J = 7.1 Hz), 2.34-2.56 (8H, m), 3.45-3.64 (4H, m),
3.92 (3H, 5), 421 (1H, 5), 7.14-7.43 (10H, m), 7.47 (1H, dd, J= 9.0, 2.6 Hz), 7.99 (1H, d, J=2.6
Hz), 8.67 (1H, d, J=9.0 Hz), 11.0 (1H, s).

Methyl 5-chloro-2-{[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl}sulfanyl)acetyl]-
amino}benzoate (230)
Ph
COOMe (\N)\Ph
22h —— N N\)
1

Cl
230

22h (4.88 g, 15.4 mmol) ®DMA (66 mL) #i#%(Z0°C T 1-benzhydrylpiperazine (3.88 g, 15.4
mmol), EDCI (3.53 g, 18.4 mmol) 3 L ' HOBt (2.49 g, 18.4 mmol) % /il X CT=E{R CT6Mf
FRHEE UTc, BOSH T#., BOSES K IZEIFINaHCOs % Il 2. CEtOAC THlilH L 7o, il
Z B AINaCIK IR T 1% . NaSOs THEME L, I At £ LT, 5 b oA
U BTNH T a~v 757 4 — (EtOAc/n-hexane=1/1) THyBiEksHl42 = LI
X0 RENEWEIFTZ (6.55 g, 77%)

'H-NMR (200 MHz, CDCls) 8: 2.28-2.46 (4H, m), 3.43-3.63 (4H, m), 3.46 (2H, s), 3.52 (2H, ),
3.90 (3H, 5), 4.18 (1H, 5), 7.13-7.43 (10H, m), 7.49 (1H, dd, J=9.0, 2.7 Hz), 8.01 (1H, d, J=2.7
Hz), 8.69 (1H, J= 9.0 Hz), 11.5 (1H, s).

Methyl 5-chloro-2-({[{2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl}(methyl)amino]-
acetyl}amino)benzoate (23p)
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COOMe N Ph

2 @ @— N

|
M
i O e O

23p

22i (1.00 g, 3.18 mmol) OTHF (10 mL) #&#IZ0°CCEtN (386 mg, 3.82 mmol) 35 LT
methanesulfonyl chloride (400 mg (3.50 mmol) % L. 1RFfIIREE L7z, 20D, [FIET
1-benzhydrylpiperazine (802 mg, 3.18 mmol) MOTHF (2 mL) &% F L, =ik T17RFH
PFR U, BOSKE T . ROSIRGIRIZEIOACE I 2. T ASFINaCIK IR IR THEHE L. NazSOq
THURR, WA ER E LT, BONTHERME L VTN DT Lo a~ NI T 7
4 — (EtOAc/n-hexane=1/1) T/ BT 2 Z Lic kv REILEWMEZST (175 g
44%),
'H-NMR (200 MHz, CDCl3) &: 2.29-2.43 (4H, m), 2.48 (3H, s), 3.35 (2H, s), 3.44 (2H, s), 3.54-
3.66 (4H, m), 3.71 (3H, s), 4.15 (1H, s), 7.10-7.40 (10H, m), 7.50 (1H, dd, J = 9.2, 2.6 Hz), 7.99
(1H, d, J=2.6 Hz), 8.78 (1H, d, /= 9.2 Hz), 11.8 (1H, s).

Methyl 5-chloro-2-{[(1-{2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl}cyclohexyl)-

acetyllJamino}benzoate (23q)

Ph
»—Ph
COOH

(N
22j e CIONH NJ
o o

23q
23k DAL & RERD F1EIZ £ 0 225, EDCI, HOBt ¥ X UV -benzhydrylpiperazine 7> &
ERIICEKENEWZ 5T,
"H-NMR (200 MHz, CDCls) &: 1.20-1.60 (10H, m), 2.20-2.40 (4H, m), 2.49 (2H, s), 2.73 (2H, s),
3.45-3.70 (4H, m), 3.92 (3H, s), 4.08 (1H, s), 7.12-7.45 (10H, m), 7.46 (1H, dd, J = 9.0, 2.7 Hz),
7.99 (1H, d, J=2.7 Hz), 8.62 (1H, d, J= 9.0 Hz), 10.9 (1H, s).

5-Chloro-2-[({2-[(4-chlorophenyl)amino]-2-oxoethoxy}acetyl)amino]benzoic acid (24a)

COOH
NaOH H

H
2Ba — » /@/Njﬁo/}(k@
Cl © © Cl
24a
23a (345 mg, 0.839 mmol) O THF (5 mL) ##KIZIN NaOH /K¥EiE (1.3 mL) Z/ &,
60°CTO.5MF IR L 7=, FUSTEAWIZIN HCIZ I 2 7% . A2 ER £ LT,

HBEoNTLEmZEILL . KB X IPETH S, BT b2 Licky, RE(LEMELS

64



7= (309 mg, 93%),

mp 128-130°C, 'H-NMR (200 MHz, DMSO-ds) 8: 4.28 (2H, s), 4.31 (2H, s), 7.32-7.43 (2H, m),
7.68-7.78 (2H, m), 7.70 (1H, dd, J = 9.0, 2.7 Hz), 7.98 (1H, d, J = 9.0 Hz), 8.69 (1H, d, J = 9.0
Hz), 9.88 (1H, s), 11.9 (1H, s), LC/MS (ESI) m/z: 397 (M+H)*, 395 (M—H)".

Sodium 5-chloro-2-({[2-(diphenylamino)-2-oxoethoxy]acetyl}amino)benzoate (24b)
COOI;I_{a ||Dh
23 9 — /@/N\ﬂ/\o/\n/mph
0 0
cl
24b
23b (717 mg, 1.58 mmol) @ THF (13 mL) &#|Z IN NaOH K¥&#E (4.3 mL) ZH1Z.,
60°C T 7 Wfilfii#R L7z, MARRELZBIER L Lz, oty zigiiL, KT
Ve L7z, 15 b MARY 2 MeOHMH,0 IRETEEN LRI 2 2 LICk W RE
{bEW %157 (508 mg, 70%),
mp > 300°C (MeOH/H,0), 'H-NMR (200 MHz, DMSO-ds) &: 4.12 (2H, s), 4.14 (2H, s), 7.15-
7.60 (10H, m), 7.29 (1H, dd, J = 8.9, 2.8 Hz), 7.92 (1H, d, J= 2.8 Hz), 8.51 (1H, d, J = 8.9 Hz),
14.3 (1H, s) , LC/MS (ESI) m/z: 439 (M+H)*, 437 (M—H) .

5-Chloro-2-[({2-[(diphenylmethyl)amino]-2-oxoethoxy}acetyl)amino]benzoic acid (24c)

COOH
H H

o RO e
cl ¢} O Ph
24c

24a DARE L FBED TIEIZ LD 23¢ 205 NUDIR TEBELEM 157,
mp 208-210°C, "H-NMR (200 MHz, DMSO-ds) 8: 4.23 (2H, s), 4.25 (2H, s), 6.20 (1H, d, J=8.5
Hz), 7.22-7.35 (10H, m), 7.67 (1H, dd, J= 9.0, 2.6 Hz), 7.96 (1H, d, J = 2.6 Hz), 8.66 (1H, d, J
=9.0 Hz), 8.81 (1H, d, J = 8.5 Hz), 12.0 (1H, s), LC/MS (ESI) m/z: 453 (M+H)*, 451 (M—H) .

5-Chloro-2-({|2-0x0-2-(4-phenylpiperidin-1-yl)ethoxy]acetyl}amino)benzoic acid (24d)

coort O/Ph
23d @ — -

JeR o

o] o]
Cl 24d
24a DA FIE L FIRED J71EIZ K 0 23d 7> B 85%DINR TR B AWM E 15T,

mp 178-179°C, 'H-NMR (200 MHz, DMSO-d) &: 1.40-1.90 (4H, m), 2.60-2.85 (2H, m), 2.95-
3.10 (1H, m), 3.70-3.90 (1H, m), 4.19 (2H, s), 4.40-4.60 (1H, m), 4.43 (2H, d, /= 2.7 Hz), 7.10-
7.35 (5H, m), 7.67 (1H, dd, J= 8.9, 2.7 Hz), 7.96 (1H, d, J= 2.7 Hz), 8.69 (1H, d, J = 8.9 Hz),

12.1 (1H, s), LC/MS (ESI) m/z: 431 (M+H)*, 429 (M—H)'.
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Sodium S-chloro-2-({|2-(4,4-diphenylpiperidin-1-yl)-2-oxoethoxy]acetyl}amino)benzoate
(24e)

Ph

COONa Ph

ﬁjnpﬁoﬁ

24e

23e _

Cl

24b DA FRIE & FRED JTIEIZ L 0 23e 5> H88% DI R TRIE AWM 2 157-,
TH-NMR (200 MHz, DMSO-ds) &: 2.16-2.50 (4H, m), 3.30-3.52 (4H, m), 4.08 (2H, s), 4.35 (2H,
s), 7.00-7.40 (11H, m), 7.96 (1H, d, J= 2.7 Hz), 8.54 (1H, d, J = 8.8 Hz), 14.3 (1H, s), LC/MS
(ESI) m/z: 507 (M+H)*, 505 (M—H)".

Sodium S-chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (24f, TM5275)
Ph

COONa K\N)\ph
P X R — N NJ
Y oY
0 0
Cl 24f
24b DB R & R D JTHEIC X 0 23F 9> 5 83%DIN R CEEE W 2157~
mp 240°C (dec.), '"H-NMR (200 MHz, DMSO-dp) 8: 2.28-2.48 (4H, m), 3.34-3.44 (4H, m), 4.06
(2H, s), 4.29 (2H, s), 4.32 (1H, s), 7.14-7.45 (11H, m), 7.93 (1H, d, /=2.7 Hz), 8.52 (1H, d, J =
8.8 Hz), 14.4 (1H, s), Anal. Calcd for C,sH»;CIN3sNaOs: C, 61.82; H, 5.00; N, 7.72. Found: C,
61.64; H, 5.01; N, 7.68, LC/MS (ESI) m/z: 522 (M+H)*, 520 (M—H)".

2-{[(2-{4-[Bis(4-fluorophenyl)methyl|piperazin-1-yl}-2-oxoethoxy)acetyl]amino}-5-
chlorobenzoic acid (249)

F

COOH N
H
39 —— N N O
0 F
cl 24g

23g (1.47 g, 2.56 mmol) @ THF (26 mL) ¥ #(Z1IN NaOH /K (3.8 mL) &N % .
60°C TLRFfEIEHE L7z, SOUSHE T2, ROSIEBWIZINHCI 202 THR L7212 AE
BEZ R 5 LTc, BoN i) 28 L, KB KOV IPE T, #2522 L1ck
D, ZIEHCTH L RE(LEMEST (133 g,93%).

'H-NMR (200 MHz, DMSO-ds) &: 2.20-2.38 (4H, m), 3.35-3.57 (4H, m), 4.13 (2H, s), 4.35 (2H,
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s), 4.40 (1H, s), 7.08-7.46 (8H, m), 7.65 (1H, dd, J = 9.0, 2.4 Hz), 7.95 (1H, d, J = 2.4 Hz), 8.67
(1H, d, J=9.0 Hz), 12.1 (1H, s), LC/MS (ESI) m/z: 558 (M+H)*, 556 (M~H)".

5-Chloro-2-[({2-[4-(9H-fluoren-9-yl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]benzoic
acid (24h)

COOHH O O
23h _— O
ﬁ ™y
Cl
24h
249 DARIE L REED HIEIZ X0 23h 206 96% DR TEBLEM 2157,
mp 224°C (dec.), 'H-NMR (200 MHz, DMSO-ds) &: 2.42-2.53 (2H, m), 3.24-3.57 (4H, m), 4.11
(2H, s), 4.34 (2H, s), 4.97 (1H, s), 7.25-7.80 (8H, m), 7.67 (1H, dd, J=9.1, 2.6 Hz), 7.94 (1H, d,

J=2.6Hz), 8.66 (1H, d, J= 9.1 Hz), 11.9 (1H, s), LC/MS (ESI) m/z: 520 (M+H)"*, 518 (M—H)".

2-[({2-[4-(Diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-fluorobenzoic acid
(241)

COOH ﬁNJ\Ph
23 9 — - /@N\HAO/YNJ
o] o}

F
24i

249 DARE L FEED TIEIZ LD 23i 1D 93%DINR CTERBEILAM E 15T,
TH-NMR (200 MHz, DMSO-ds) &: 2.35-2.59 (4H, m), 3.49-3.60 (4H, m), 4.14 (2H, s), 4.37 (2H,
s), 4.53 (1H, s), 7.19-7.60 (11H, m), 7.73 (1H, dd, J= 9.3, 2.9 Hz), 8.68 (1H, dd, J=9.3, 5.1 Hz),
11.7 (1H, s), LC/MS (ESI) m/z: 506 (M+H)*, 504 (M—H).

Sodium S5-bromo-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-

benzoate (24j)
Ph

COOI;J_'a O\‘ Ph
23 . /Ej/ N \H/\O/ﬁf N
(0} (e}
Br
24j

24b DAREE & RIEED FIEIZ LY 23] D TT% DR CTREILEW & 57=,
mp 240°C (dec.), "H-NMR (200 MHz, DMSO-ds) &: 2.20-2.39 (4H, m), 3.30-3.59 (4H, m), 4.08
(2H, s), 4.30 (1H, s), 4.30 (2H, s), 7.14-7.44 (10H, m), 7.53 (1H, dd, J = 9.0, 2.7 Hz), 8.09 (1H,
d,J=2.7Hz),8.51 (1H, d,J=9.0 Hz), 13.7 (1H, s), LC/MS (ESI) m/z: 566 (M+H)*, 564 (M—H)".
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Sodium 4-bromo-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (24K)

H
2%k @ — > ©/Nmﬂo/\("‘d
Br 24k
24b DARLIE & REED FIEIZ XV 23k 725 79% DI R CRE(LEM % 15T,
mp 240°C (dec.), 'H-NMR (200 MHz, DMSO-de) 8: 2.27-2.39 (4H, m), 3.30-3.51 (4H, m), 4.08
(2H, s), 4.30 (1H, s), 4.30 (2H, s), 7.13-7.44 (11H, m), 7.92 (1H, d, J = 8.3 Hz), 8.74 (1H, d, J =
2.2 Hz), 14.6 (1H, s), LC/MS (ESI) m/z: 566 (M+H)*, 564 (M—H) .

4-[({2-[4-(Diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]biphenyl-3-
carboxylic acid (24l)

CGOOH, (\N)\Ph
231 — - /@Nm/\o/}(”d
0 0

Ph
241

249 DARE L FEED FTIEIZ LD 231 05 88%DINR CTHRBLAM A 15T,
TH-NMR (200 MHz, DMSO-ds) &: 2.23-2.40 (4H, m), 3.30-3.58 (4H, m), 4.14 (2H, s), 4.28 (1H,
s), 4.36 (2H, s), 7.13-7.66 (15H, m), 7.85 (1H, dd, J= 8.5, 2.2 Hz), 8.30 (1H, d, /= 2.2 Hz), 8.72
(1H, d, J= 8.5 Hz), 12.6 (1H, s), LC/MS (ESI) m/z: 564 (M+H)*, 562 (M—H) .

Sodium 4-chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-

benzoate (24m)
Ph
COONa (\N Ph

23m @ — . ©/H\g/\o/\g“\)

cl 24m

24b OEFRIE E RO FIEIZ LD 23m 5 68%DINR CREILAWM E 15T,
mp 240°C (dec.), "H-NMR (200 MHz, DMSO-ds) &: 2.28-2.38 (4H, m), 3.37-3.52 (4H, m), 4.08
(2H, s), 4.30 (2H, s), 4.30 (1H, s), 7.00 (1H, dd, J = 8.3, 2.1 Hz), 7.18-7.44 (10H, m), 7.98 (1H,
d,J=8.3 Hz),8.59 (1H, d, J=2.1 Hz), 14.6 (1H, s), LC/MS (ESI) m/z: 522 (M+H)*, 520 (M—H)".

5-Chloro-2-({5-[4-(diphenylmethyl)piperazin-1-yl]-5-oxopentanoyl}amino)benzoic acid
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(24n)

H
N N
230 — . /©/ M
cl
24n

24g DARLEE L RO FHEIZ LV 230 705 93%DILR CHBL AW A 1537,
IH-NMR (200 MHz, DMSO-ds) 8: 1.76-1.92 (2H, m), 2.34-2.54 (8H, m), 3.41-3.62 (4H, m), 4.43
(1H, s), 7.17-7.48 (10H, m), 7.63 (1H, dd, J=9.0, 2.7 Hz), 7.92 (1H, d, J = 2.7 Hz), 8.48 (1H, d,
J=9.0 Hz), 11.1 (1H, s), LC/MS (ESI) m/z: 520 (M+H)*, 518 (M—H) .

5-Chloro-2-{[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl}sulfanyl)acetyl]Jamino}-
benzoic acid hydrochloride (240)

Ph
COOT:II O)\ph
230 B — /©/ T(\S/\ﬂ/
cl o 0 HCl

240

24a DERE L RO FIEIZ LD 230 235 90% DR CTRELEM 25T,
mp 205°C (dec.), '"H-NMR (200 MHz, DMSO-ds) &: 2.60-4.20 (8H, m), 3.56 (2H, s), 3.60 (2H,
s), 5.30 (1H, br s), 7.26-7.90 (10H, m), 7.68 (1H, dd, J = 9.0, 2.7 Hz), 7.94 (1H, d, J = 2.7 Hz),
8.51 (1H, d, J=9.0 Hz), 11.5 (1H, s), MS (ESI) m/z 538 (M+H)*, 536 (M—H)".

5-Chloro-2-({[{2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl} (methyl)amino]acetyl} -

amino)benzoic acid (24p)

COOH, N7 PR
N\(\N/\H/N\)

|
O Me O

23p _ >
(¢]]
24p
23p (760 mg, 1.38 mmol) ¢ THF (10 mL) ##KIZIN NaOH /KiAE#E (2.1 mL) 0%,

40°C TLURFEIRHEE L7o, RUOSHK T BUSIRAGWIZINHCI Z N2 THF L, AREE 2
WIEEE LT, B OV FkE% IPE ICIEfE L. NapSO, CHIMEMG . I A2 W= £ L7z,
5 O AR EtOAc/n-hexane DIRGIRIEZ N2 ThEdfb 35 Z iz L v Kb
AW EET- (517 mg, 70%),
mp 179-181°C, 'H-NMR (200 MHz, DMSO-ds) &: 2.18-2.32 (4H, m), 2.42 (3H, s), 3.34 (2H, s),
3.49 (2H, s), 3.35-3.60 (4H, m), 4.25 (1H, s), 7.10-7.45 (10H, m), 7.66 (1H, dd, J = 9.0, 2.7 Hz),
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7.94 (1H, d, J=2.6 Hz), 8.64 (1H, d, J=9.0 Hz), 12.1 (1H, s) , LC/MS (ESI) m/z: 535 (M+H)",
533 (M—H)".

5-Chloro-2-{[(1-{2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethyl}cyclohexyl)acetyl]-
amino}benzoic acid hydrochloride (24Q)

Ph

»—Ph
COOH (N
239 ——— cw@w NJ
HCI
0 o)

24q
24a DA FTE & RO IR X0 23q 725 59% DI R TREL AWM & 15T,

mp 190-192°C, '"H-NMR (200 MHz, DMSO-ds) &: 1.10-1.70 (10H, m), 2.04-2.20 (4H, m), 2.40

(2H, s), 2.60 (2H, s), 3.35-3.52 (4H, m), 4.03 (1H, s), 7.13-7.43 (10H, m), 7.67 (1H, dd, J= 9.0,

2.6 Hz), 7.96 (1H, d, J = 2.6 Hz), 8.49 (1H, d, J=9.0 Hz), 11.0 (1H, s), LC/MS (ESI) m/z: 588

(M+H)*, 586 (M—H)".

Methyl 2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-(propan-2-
yl)benzoate (25a)

COOI\ﬂe @ Ph
23j — > /@/ \H/\O/}\/
i-Pr © ©
25a

TN FEBHAT, 23 (1.2 g,2.0mmol) 5 & U Pd(PPhs)s (0.23 g,0.2 mmol) @ THF (20
mL) ®HRIZEER T0.5 M isobutylzinc bromide in THF (16 mL, 8.0 mmol) % A2 CRER AN
BUREGE LTz, BUSKE T 2. SUSEAYIC BtOAc 12 THALT &= A/KIEHR, fafl
R THEE L, NaxSO. TRz L7z, oo AERME L VA XNV T Ao a~ b7
7 7 4 — (EtOAc/n-hexane=1/3) TR 5 Z L2 L v REL/LEMERTZ (032 g,
25%),

'H-NMR (200 MHz, CDCls) &: 0.89 (3H, s), 0.92 (3H, s), 1.74-1.98 (1H, m), 2.34-2.41 (4H, m),
2.46 (2H, d, J=7.1 Hz), 3.53-3.67 (4H, m), 3.78 (3H, s), 4.21 (2H, s), 4.22 (1H, s), 4.35 (2H, s),
7.14-7.23 (11H, m), 7.79 (1H, d, J = 2.2 Hz), 8.64 (1H, d, J= 8.6 Hz), 11.6 (1H, s).

Methyl 5-benzyl-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (25b)
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COOMe
H

23 @ — /@NWAAOA&(O

Bn

Ph

25b
25a DA FRTE & R 57752 & 0 23j. PA(PPhs)s 3 & O benzylzine bromide 7> & 80%0D
IR CERE LA E R,
TH-NMR (200 MHz, CDCl3) 8: 2.34-2.52 (4H, m), 3.55-3.73 (4H, m), 3.76 (3H, s), 3.96 (2H, s),
420 (2H, s), 4.21 (1H, s), 4.33 (2H, s), 7.12-7.40 (16H, m), 7.86 (1H, d, J=2.2 Hz), 8.65 (1H, d,
J=8.6Hz), 11.6 (1H, s).

Methyl 2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-(pyridin-3-
yl)benzoate (25¢)

A
23] — NT]AO/\WN\)

T FEBAT, 23j (1.2 g,2.0mmol) 35 X OPd(PPhs)s (69 mg, 0.060 mmol) PDtoluene
(6.7 mL) / MeOH (1.6 mL) / 2N Na,COs /K& (5.6 mL) DIRA ¥k |Z3-pyridineboronic
acid (0.34 g,3.8 mmol) % Iz CISKERIMNEEE L 7o, RIS TH%, ROSIRIZKZ N Z T
EtOAcTHIH L7z, Al & B FiNaCIK ISR CUaif#% . NaySO. THzME L, Wi 2 J8UE#
EL=, GonT-HERME Y DNV DT A~ N7 T 7 4 — (EtOAc/n-
hexane/MeOH=2/2/0.3 t0 2/2/0.5) THEEREIT 5 Z LIZ KLV RELEHEFFTZ (092 ¢,
80%),

'H-NMR (200 MHz, CDCl;) &: 2.38-2.43 (4H, m), 3.53-3.67 (4H, m), 3.85 (3H, s), 4.25 (1H, s),
4.29 (2H, s), 4.38 (2H, s), 7.15-7.42 (11H, m), 7.78 (1H, dd, J = 8.6, 2.4 Hz), 7.86-7.91 (1H, m),
8.27 (1H, d, J=2.4 Hz), 8.61 (1H, dd, J= 5.0, 1.7 Hz), 8.85-8.91 (2H, m), 11.8 (1H, s).

Methyl 2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-4-(pyridin-4-

yl)benzoate (25d)

Ph

COOl\ﬂe O\IJ\Ph
Y oY
23k —_— (0] O
= | 25d
NS
N
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TN SRR, 23k (1.2 g, 2.0 mmol), REEE T T A (CsCOs) (0.98 g, 3.0 mmol) 35
OV Pd(PPhs)s (0.23 g, 0.20 mmol) @ THF (20 mL) ¥&#&IZ 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2- yl)pyridine (0.62 g, 3.0 mmol) % )1 2 C 8 RERIINEEE L7, SOSHE T4,
AHVEBE A TR 5 UT-#. K& 2 C EtOAC THiH L7z, fliHE & faFn NaCl KRR
TYEF L7 f%, NapSO, THIMRE L WA IER £ LTc, oMM E > U 7
BT hra< 7T 74— (EtOAc/MeOH=4/1) THEERERIT 2 Z LI L0 EEAICE
A b e a 157,

'H-NMR (200 MHz, CDCls) &: 2.38-2.43 (4H, m), 3.41-3.65 (4H, m), 3.85 (3H, s), 4.23 (1H, s),
4.26 (2H, s), 4.38 (2H, s), 7.15-7.73 (13H, m), 8.13 (1H, d, J = 8.2 Hz), 8.67-8.71 (2H, m), 9.14
(1H, d, J=1.9 Hz), 11.8 (1H, s).

Sodium 2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-(propan-2-
yl)benzoate (26a)

Ph

COOI;I_'a (\N)\Ph
25a _— /©/N\[]/\O/\H/N\)
(@) O

i-Pr
26a

24b DA RRIE & REED JTIEIZ LV 252 7> 5 54%DINR TERBELA M & 15T,
mp 230°C (dec.), 'H-NMR (200 MHz, DMSO-ds) &: 0.83 (3H, s), 0.86 (3H, s), 1.71-1.86 (1H,
m), 2.18-2.38 (4H, m), 2.39 (2H, d, J = 6.8 Hz), 3.21-3.63 (4H, m), 4.06 (2H, s), 4.27 (1H, s),
4.34 (2H, s), 7.16-7.42 (11H, m), 7.79 (1H, d, J= 1.9 Hz), 8.45 (1H, d, J= 8.5 Hz), 13.6 (1H, s),
LC/MS (ESI) m/z: 544 (M+H)*, 542 (M—H) .

Sodium S-benzyl-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-
benzoate (26b)

- — B

24b DA FRIE & RIERD FIEIZ L 0 25b 75 54% D IR TRIEL AW & 1572,
TH-NMR (200 MHz, DMSO-ds) &: 2.18-2.36 (4H, m), 3.21-3.53 (4H, m), 3.90 (2H, s), 4.07 (2H,
s), 4.26 (1H, s), 4.32 (2H, s), 7.14-7.41 (16H, m), 7.86 (1H, d, J=2.2 Hz), 8.49 (1H, d, J= 8.3
Hz), 13.0 (1H, s), LC/MS (ESI) m/z: 578 (M+H)*, 576 (M—H)".

2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-5-(pyridin-3-
yl)benzoic acid (26¢)
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.
25¢ ————> Nj]ﬁo/\[(N\)

24g DA RLEE & FERD FHEIZ X0 25¢ 225 66%DIVR THREL AW E 15T,
IH-NMR (200 MHz, DMSO-ds) &: 2.28-2.40 (4H, m), 3.38-3.59 (4H, m), 4.17 (2H, s), 4.34 (1H,
s), 438 (2H, s), 7.15-7.54 (11H, m), 8.00-8.13 (2H, m), 8.30 (1H, d, J=2.4 Hz), 8.59 (1H, d, J =
4.9 Hz), 8.79 (1H, d, J = 8.8 Hz), 8.92 (1H, d, J = 2.4 Hz), 11.9 (1H, s), LC/MS (ESI) m/z: 565
(M+H)*, 563 (M—H)".

2-[({2-[4-(Diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)amino]-4-(pyridin-4-
yl)benzoic acid (26d)

25d —— O o

= | 26d

24g DA RRIE & RIEED R &0 25d 2> 567%DINR CREILEW & 15T,
mp 190°C (dec.), "H-NMR (200 MHz, DMSO-ds) &: 2.29-2.38 (4H, m), 3.38-3.57 (4H, m), 4.17
(2H, s), 4.31 (1H, s), 4.38 (2H, s), 7.14-7.43 (10H, m), 7.58 (1H, dd, J = 8.3, 1.7 Hz), 7.68 (2H,
d, J=6.1 Hz), 8.13 (1H, d, J= 8.3 Hz), 8.70 (1H, d, J = 6.1 Hz), 9.07 (1H, d, J= 1.7 Hz), 12.1
(1H, s), LC/MS (ESI) m/z: 565 (M+H)*, 563 (M—H)".

Methyl 5-chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)(methyl)-
amino]benzoate (27)

Ph
MeOOC  Me (\N Ph

N N
23 @ — /©/ \ﬂ/\o/\[f \)
(6] O
Cl
27

73 U KPHACT . NaH (60% purity, 0.23 g, 6.0 mmol) @ THF (35 mL) ###&1&IZ 0°C
T 23f (2.1 g, 4.0 mmol) Z/Mx T 0.5 R L 72, £ D%, iodomethane (2.5 mL, 40
mmol) A T L C 7 ReEINEGENE L7z, ROSKE TR, 2 EE 2 L, EtOAC 1
TF AT b U o LOKERIR, /K, BaF0 NaCl /KIEHE CTHed L. NaxSO,s THZRL IR 4
BWIEEE L, Boni-MEfMES VD ZVh T A7 a~ 7T 7 4— (EtOAc/n-
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hexane/MeOH=2/2/0.2 to 2/3/0.3) T/HBEFERT 2 Z LTk v REMLEWEST (1.1 g,
50%),

'H-NMR (200 MHz, CDCl3) &: 2.30-2.45 (4H, m), 3.14 (3H, s), 3.50-3.65 (4H, m), 3.78 (1H, d,
J=15.2 Hz), 3.88 (3H, s), 3.89 (1H, d, J = 15.2 Hz), 4.14 (1H, s), 4.22 (2H, s), 7.10-7.45 (11H,
m), 7.55 (1H, dd, J= 8.2, 2.6 Hz), 7.97 (1H, d, J = 2.6 Hz).

5-Chloro-2-[({2-[4-(diphenylmethyl)piperazin-1-yl]-2-oxoethoxy}acetyl)(methyl)amino]-
benzoic acid (28)

HOOC Me (\N
N N
7 - YooY
(o] (6]
Cl
28
27(1.08 g, 1.96 mmol) @ THF (20 mL) #A#ZIZINNaOH /KiF# (2.9mL) %z, 40°C
TIRFEEHE U7, SO T, ROSIRSWIZINHCI 2z TR L=, b 418
WUz, Goni=HESRME > VXNV T AT a~ 7T 74— (CHCly/MeOH=9/1)
BRI L . RV T EtOAc/n-hexane CTHELT 5 Z &z kv RE(LEWME ST (510
mg, 49%),
TH-NMR (200 MHz, DMSO-d) 8: 2.10-2.35 (4H, brs), 3.01 (3H, s), 3.25-3.55 (4H, brs), 3.79
(2H, s), 4.05 (2H, s), 430 (1H, s), 7.10-7.55 (12H, m), 7.66 (1H, d, J = 2.4 Hz), LC/MS (ESI)
m/z: 536 (M+H)*, 534 (M—H) .

5 4 BIZEET D ER

Methyl 2-[({2-[(5-bromo-2-methylphenyl)amino]-2-oxoethoxy}acetyl)amino]-5-

chlorobenzoate (30a)
Br

HoN
COOMe Br

22a Cl NH O HN

o O Me
30a

22a (5.00 g, 16.6 mmol) 3 X U'DMF (fififif &) O THF (50 mL) %54 (Z0°C Toxalyl
dichloride (19.9 mmol) % T L. [RE COSKFMRIE L7, KIS T4, IR 2B EE 5
L7=, 557 1M # 2 0°C T5-bromo-2-methylaniline (29a) (16.6 mmol) ?DMA (50
mL) IR 2~ L, iR CLeRF IR Lo, OGS T#H . ROGTR A R IZNaHCOs /KK
BNz T-%., AL, IPECTIEET D Z LI L 0T CTH I RELAEY ST (7.18
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g, 92%).

IH-NMR (200 MHz, CDCls) &: 2.27 (3H, s), 3.67 (3H, s), 4.28 (2H, s), 4.31 (2H, 5),7.10 (1H, d,
J=8.2Hz),7.27 (1H, dd, J =8.2, 2.0 Hz), 7.54 (1H, dd, J = 9.1, 2.6 Hz), 7.84 (1H, d, J =2.0 Hz),
8.01 (1H, d, J = 2.6 Hz), 8.73 (1H, br 5),8.77 (1H, d, J = 9.1 Hz), 11.93 (1H, br 3).

Methyl 2-[({2-[(3-bromophenyl)amino]-2-oxoethoxy}acetyl)amino]-5-chlorobenzoate (30b)

COOMe Br
H2N{> 29b
22a cl NH O HN

O 6]
30b

22a (3.02 g, 10.0 mmol) @ DMA (21 mL) %% (Z0°C T3-bromoaniline (29b) (1.72 g, 10.0
mmol), EDCI (2.30 g, 12.0 mmol) ¥ J OF HOBt (1.62 g, 12.0 mmol) Z N2 TR T L
Too BUSKE T BUSEAIRIC NaHCOsZ N 2 7o, #3 DAV To iR 2 8 L. 7K Theid
BT A Z LI L EEMICIZIFMCTh 2 REILEMZ 1572 (3.71 g, 81%),
H-NMR (200 MHz, CDCls) &: 3.93 (3H, s), 4.25 (2H, s), 4.26 (2H, s), 7.18-7.32 (2H, m), 7.55
(1H, dd, J =9.2, 2.6 Hz), 7.80-7.90 (2H, m), 8.06 (1H, d, J = 2.6 Hz), 8.79 (1H, d, J = 9.2 H2),
8.82 (1H, s), 11.85 (1H, s).

Methyl 5-chloro-2-[({2-[(2'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)-
amino]benzoate (31a-1)

OH
/

COOMe Br @78\ Q
OH COOMe

“ AANA cl—4 />—NH O HN O o
o>_/ \_ﬁo Me '

30a O 31aq O Me

7 o T v K % F . methyl 2-[({2-[(5-bromo-2-methylphenyl)amino]-2-
oxoethoxy}acetyl)amino]-5-chlorobenzoate) (30a) (1.00 g, 2.12 mmol) 33 & O'Pd(PPhs)s (73.9
mg, 0.0640 mmol) Na,COsz (0.316 mg, 2.98 mmol) ¢ MeOH/toluene/H,0 (6.7 mL /23 mL /1.5
mL) {RAVAIRIZboronic acid (2-methoxybenzene boronic acid) (0.453 g, 2.98 mmol) %/l x
T75IFRIINBE TR U 7o BOGHKES T 1% | Vi 20 TR B8 25 U Tz, AR ICEtOAc &2 N2 T
RNEWEIEE L, 15 5o AE % B FfINaCIKIRIR CTHEF% . NaxSOs THZIE L, A2
BIEREE LT, Bohi-MERME VDX NI T L a~ N7 T 7 4+ — (EtOAc-
hexane=1/2 to 1/1) THYEERERIS 2 = L1c L v ZEKILAW E1ET- (0.916 g, 87%),

IH-NMR (200 MHz, CDCls) §: 2.35 (3H, ), 3.55 (3H, s), 3.79 (3H, s), 4.29 (2H, s), 4.33 (2H,
s), 6.91-7.06 (2H, m), 7.20-7.38 (4H, m), 7.53 (1H, dd, J = 9.0, 2.5 Hz), 7.77 (1H, d, J = 1.3 Hz),
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7.98 (1H, d, J = 2.5 Hz), 8.75 (1H, s), 8.77 (1H, d, J = 9.0 Hz), 11.98 (1H, s).

Methyl 5-chloro-2-[({2-[(3'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)-
amino]benzoate (31a-2)

MeQO

OH
@B/ H-oue
OH COOMe
30a

(o} 31a-2 O Me

3la-1D Ak & [RER D F71EIZ & 0 30aFs L UY(3-methoxyphenyl)boronic acid 7> 563%™
WERTREA M 1T,
IH-NMR (200 MHz, CDCls) &: 2.36 (3H, s), 3.54 (3H, s), 3.85 (3H, s), 4.30 (2H, s), 4.34 (2H, s),
6.88 (LH, ddd, J = 8.1, 2.5, 0.9 Hz), 7.08-7.20 (2H, m), 7.27-7.43 (3H, m), 7.53 (1H, d, J = 9.0,
2.6 Hz), 7.86 (LH, d, J = 1.7 Hz), 7.99 (1H, d, J = 2.6 Hz), 8.78 (1H, d, J = 9.0 Hz), 8.79 (1H, s),
12.98 (1H, s).

Methyl 5-chloro-2-[({2-[(4'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)-
amino]benzoate (31a-3)

oM
OH e
MeOOB\
OH
30a » COOMe
0 O Me

31a-3
3la-1DARkE & RO I X 0 30aF X ON4-methoxyphenyl)boronic acid?)» & 84%
IR CTREA M E IS,
IH-NMR (200 MHz, CDCl:) 5: 2.34 (3H, s), 3.54 (3H, s), 3.84 (3H, s), 4.30 (2H, s), 4.34 (2H, 5),
6.90-7.00 (2H, m), 7.27 (1H, d, J = 7.9 Hz), 7.35 (1H, dd, J = 7.9, 1.8 Hz), 7.47-7.56 (2H, m),
7.54 (1H, dd, J = 9.0, 2.6 Hz), 7.83 (1H, d, J = 1.8 Hz), 7.99 (1H, d, J = 2.6 Hz), 8.77 (1H, s),
8.78 (1H, d, J = 9.0 Hz), 11.99 (1H, s).

Methyl 5-chloro-2-{[(2-ox0-2-{[3-(pyridin-3-yl)phenyllamino}ethoxy)acetyllamino}-
benzoate (31b-1)

N OH
COOMe Br <:\>—B’
—/ OH COOMe —
cl NH O HN - -
}/-—/\—§ cl NH O HN
3 % —

Nz

O
30b 31b-1
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31la-1D AL & kD 51512 L 0 30b3s X Opyridin-3-ylboronic acid)» 5 62%MDUX R T
RELEWE 15T,
IH-NMR (200 MHz, CDCls) &: 3.71 (3H, s), 4.29 (2H, s), 4.31 (2H, s), 7.32-7.50 (3H, m), 7.55
(1H, dd, J = 9.0, 2.6 Hz), 7.72-7.78 (1H, m), 7.85-7.95 (1H, m), 8.00-8.06 (LH, m), 8.03 (1H, d,
J=2.6 Hz), 8.61 (1H, dd, J= 4.8, 1.6 Hz), 8.79 (1H, d, J = 9.0 Hz), 8.80-8.90 (1H, m), 8.95 (LH,
s), 11.90 (1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[3-(thiophen-3-yl)phenyl]amino}ethoxy)acetyl]Jamino}-

benzoate (31b-2)
= _
\;>’ ‘OH COOMe

30b - >

Cl NH O HN
O O
31b-2

3la-1DARkiE & RIEE D J5 12 X 0 30b3s & Utthiophen-3-ylboronic acid 2> & 77% D I R
THREAEMEGT,
IH-NMR (200 MHz, CDCl3) &: 3.70 (3H, s), 4.27 (2H, s), 4.29 (2H, s), 7.21-7.27 (1H, m), 7.30-
7.50 (4H, m), 7.54 (1H, dd, J = 8.9, 2.5 Hz), 7.60-7.70 (1H, m), 7.91-7.98 (1H, m), 8.03 (1H, d,
J=2.5Hz), 8.78 (1H, d, J = 8.9 Hz), 8.85 (1H, 5), 11.91 (1H, 5).

tert-Butyl 4-(3-{[(2-{[4-chloro-2-(methoxycarbonyl)phenyl]Jamino}-2-oxoethoxy)acetyl]-
amino}phenyl)-1H-pyrazole-1-carboxylate (31b-3)

Me
0 .Boc N
i)
v o =N COOMe =
e
0b .

Cl NH O HN

3

31b-3

7L FRPHACT . halobenzene compound (30b) (1.00 g, 2.19 mmol), Pd(PPhs)s (253 mg,
0.219 mmol) ¥ X TU'Cs,CO3 (1.07 g, 3.29 mmol)DTHF (7 mL) &#& I tert-butyl 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole-1-carboxylate (0.968 g, 3.29 mmol) %/l x
TI2BFRIINBNEE Lo, ROSHES TR, AHIEEE 2 TR 5 L7k, EtOAcZ A TR
W ZzigE L, 1552 IEik 2 faFINaCUKESHR e % . NaxSO. THIME L. T A B
ELle, BonilEME Y DTNV T A7~ N7 T 7 40— (EtOAc/n-
hexane=1/2—1/1—-2/1-EtOAc) THEERR TS Z LI2 &L ) REILEW 272 (0.09 g,
8%).
IH-NMR (200 MHz, CDCls) &: 1.69 (9H, s), 3.77 (3H, s), 4.28 (2H, s), 4.30 (2H, s), 7.28-7.78
(5H, m), 8.00 (1H, d, J = 0.8 Hz), 8.04 (1H, d, J = 2.4 Hz), 8.33 (1H, d, J = 0.8 Hz), 8.78 (1H, d,
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J=9.0Hz), 8.89 (1H, s), 11.92 (1H, s).

Methyl 5-chloro-2-{[(2-{[3-(1-methyl-1H-pyrazol-4-yl)phenyl]amino}-2-oxoethoxy)acetyl]-
amino}benzoate (31b-4)

Me
0 _Me

e s~ e
o =N COOMe —

Cl NH O HN

30b

o] 6}
31b-4

31b-3 D A A%k & [REE D 5112 XV 30b 3 L UV1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazolen» 5 56% DI R TR B LAY & 157,
IH-NMR (200 MHz, CDCls) &: 3.76 (3H, s), 3.94 (3H, s), 4.27 (2H, s), 4.29 (2H, s), 7.20-7.38
(2H, m), 7.45-7.53 (1H, m), 7.55 (1H, dd, J = 9.3, 2.5 Hz), 7.63 (1H, s), 7.75 (1H, s), 7.88-7.92
(1H, m), 8.04 (1H, d, J = 2.8 Hz), 8.79 (1H, d, J = 9.3 Hz), 8.82 (LH, s), 11.92 (1H, s).

Methyl 5-chloro-2-[({2-[(3-fluorophenyl)amino]-2-oxoethoxy}acetyl)amino]benzoate (34a)

HoN F
\©/ COOMe F
33a
22a Cl NH O HN
(¢} ¢}

34a

22a (0.501 g, 1.66 mmol) ®DMA (5 mL) #i#&1Z0°CT3-fluoroaniline (33a) (0.193 g, 1.74
mmol), EDCI (0.382 g, 1.99 mmol) ¥ & T’HOBL (0.269 g, 1.99 mmol) % /il 2 T =i CTHR#:
L7c, RISHETH, RIGRARIZEFINAHCOs 2 I 2 7214, 15 O =ity 2 88 L |
KTHE LIRS 5 2 LI L0 EEMNICIZITMCH 2 REILAEWE1FT- (0281 g,
82%)s
'H-NMR (200 MHz, CDCls) 8: 3.90 (3H, s), 4.27 (2H, s), 4.28 (2H, s), 6.80-6.92 (1H, m), 7.23-
7.37 (1H, m), 751-7.64 (3H, m), 8.07 (1H, d, J = 2.6 Hz), 8.79 (1H, d, J = 9.1 Hz), 8.85 (1H, br
s), 11.86 (1H, brs).

Methyl 5-chloro-2-{[(2-ox0-2-{[3-(trifluoromethyl)phenyl]amino}ethoxy)acetyl]amino}-
benzoate (34b)
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HoN CFs
\©/ COOMe CF4
33b
22a cl NH O HN
0 0
34b

34aD A ks & RIEED J71512 X0 22a% L U3-(trifluoromethyl)aniline (33b) 74> 5 74%? Y
RTORBILEWEGT,
IH-NMR (200 MHz, CDCls) 5: 3.84 (3H, s), 4.28 (2H, s), 4.30 (2H, s), 7.38-7.51 (2H, m), 7.60
(1H, dd, J = 9.0, 2.3 Hz), 7.88 (1H, 5), 8.06 (1H, s, d, J = 2.6 Hz), 8.11 (LH, brs), 8.78 (d, J = 9.0
Hz), 8.95 (1H, br s), 11.88 (1H, brs).

Methyl 5-chloro-2-[({2-[(4'-fluorobiphenyl-2-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoate (34c)
F

A W,
COOMe
NH> 33c
22a Cl NH O HN O

(o} e}
34c

3dadD A AkiE & RBE D J7 112 X 0 22a35 K U -fluorobiphenyl-2-amine (33c) 75 60% DY
RTORBULEWEGT,

IH-NMR (200 MHz, CDCl3) 8: 3.69 (3H, s), 4.09 (2H, s), 4.20 (2H, s), 6.92-7.02 (2H, m), 7.20-
7.45 (5H, m), 7.54 (1H, dd, J = 9.2, 2.5 Hz), 8.01 (1H, d, J = 2.5 Hz), 8.18 (1H, d, J = 8.0 Hz),
8.61 (1H, s), 8.70 (1H, d, J = 9.2 Hz), 11.61 (1H, 3).

Methyl 5-chloro-2-[({2-[(4'-fluorobiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-
benzoate (34d)

33d
22a C|4©»N;_/o\_2N O
34d
34ad A kiE L [FIEED J71EIC K 0 22a38 I U -fluorobiphenyl-3-amine (33d) 7> 582% D
R TREEMEGT,
IH-NMR (200 MHz, CDCls) 5: 3.67 (3H, s), 4.27 (2H, s), 4.30 (2H, s), 7.07-7.72 (8H, m), 7.92-
7.94 (1H, m), 8.02 (1H, d, J = 2.7 Hz), 8.78 (1H, d, J = 9.0 Hz), 8.87 (1H, s), 11.90 (LH, 3).

Methyl 5-chloro-2-[({2-[(4'-fluorobiphenyl-4-yl)amino]-2-oxoethoxy}acetyl)amino]-
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benzoate (34e)

FNHz COOMe
33e
22a cl NH O HN O O F

(e} (0]
34e

3dadD A RkiE & RIEE D J7 12 £ 0 22a% L U4 -fluorobiphenyl-4-amine (33e) 7> 5 86% M
R TRELAMEGT,
IH-NMR (200 MHz, CDCl3) &: 3.88 (3H, s), 4.28 (2H, s), 4.30 (2H, s), 7.06-7.18 (2H, m), 7.48-
7.59 (5H, m), 7.77-7.84 (2H, m), 8.06 (1H, d, J = 2.5 Hz), 8.79 (LH, d, J = 9.0 Hz), 8.86 (1H, 3),
11.91 (1H, s).

Methyl 5-chloro-2-[({2-[(4'-fluoro-4-methylbiphenyl-3-yl)amino|-2-oxoethoxy}acetyl)-

amino|benzoate (34f)

F
() B
22a 33f COOMe
C|ONH O HN O
O O Me

34f

3dadD A AkiE & RIEED 7RI L 0 22a8 X OM4'-fluoro-4-methylbiphenyl-3-amine (33f) 7>
596% DIV TREILEW LT,
IH-NMR (200 MHz, CDCls) 5: 236 (3H, s), 3.55 (3H, s), 4.29 (2H, s), 434 (2H, s), 7.03-7.57
(7H, m), 7.85 (1H, d, J = 1.6 Hz), 7.99 (1H, d, J = 2.5 Hz), 8.77 (LH, d, J= 9.2 Hz), 8.78 (1H, 5),
11.97 (1H, s).

Methyl 5-chloro-2-[({2-[ethyl(4'-fluoro-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)-

amino]benzoate (34g)
F
1)
" C F
Me O

33
9 COOMe

22a _—
Et
oS o )

O 349 O Me

22a (1.00 g, 3.31 mmol) 35 & U'DMF (it 5) O THF (20 mL) %12 0°C T oxalyl
dichloride (3.98 mmol) Z i T L. IR CIURFEIRHE L7z, ROSK T, WAt~ E L
720 15 D AU T IEAE R 12 0°C CN-ethyl-4'-fluoro-4-methylbiphenyl-3-amine (33g) (3.64 mmol)
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DODMA (10 mL) ¥R F L, IR TR L 7o, BOSHKE T# . BOSR S #KIZNaHCO;
IKESR A N Z T . EtOACTHI L7z, fillHiK & AaFINaCIZK IR THElf#% . NapSO4 Tz
L, WA TR E L, BONTMAERME S VTN T AT~ NI T 7 4 —
(EtOAc/n-hexane=1/2) CTHrlEfEHls 2 = LIl X v HELEME ST (1.34 g, 79%),
IH-NMR (200 MHz, CDCl3) 3: 1.21 (3H, t, J = 7.1 Hz), 2.29 (3H, s), 3.19-3.40 (1H, m), 3.89 (3H,
s), 4.08-4.31 (5H, m), 7.04-7.17 (2H, m), 7.29 (1H, d, J = 1.8 Hz), 7.38 (1H, d, J = 7.9 Hz), 7.42-
7.55 (4H, m), 7.97 (1H, d, J = 2.6), 8.69 (1H, d, J = 9.1 Hz), 11.58 (1H, 3).

Methyl 2-{[(2-{[4'-(acetylamino)-4-methylbiphenyl-3-yl]amino}-2-oxoethoxy)acetyl]-
amino}-5-chlorobenzoate (34h)

HyN

NHAc
ey
-
22a COOMe
o o 9
¢} O Me

34h

349 D A FkHE & R O 72 L Y 22a 3 X U N-(3-amino-4'-methylbiphenyl-4-
yl)acetamide (33h) 7> 5 76%DINR CRELEW & 1571=,
IH-NMR (200 MHz, DMSO-dg) 5: 2.07 (3H, 5), 2.26 (3H, 5), 3.78 (3H, 5), 4.34 (2H, 5, 4.37 (2H,
s), 7.31 (1H, d, J = 8.0 Hz), 7.41 (LH, dd, J = 8.0, 1.7 Hz), 7.50-7.73 (5H, m), 7.73 (LH, dd, J =
9.0, 2.6 Hz), 7.94 (1H, d, J = 2.6 HZ), 8.60 (1H, d, J = 9.0 Hz), 9.38 (1H, 5), 10.02 (1H, 5), 11.45
(1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[2-(pyridin-4-yl)phenyl]amino}ethoxy)acetyl]Jamino}-
benzoate (34i)

H,oN
7\ N=
N \ 7/
—/ 33 COOMe
22a
Cl NH O HN
o} . 6}

34i
3daD ARk & RIEED J71EIZ X 0 22aF L U2-(pyridin-4-yl)aniline (33i) 7> 522%DIL R
TRENAEMESGT,
IH-NMR (200 MHz, CDCl3) &: 3.66 (3H, s), 4.14 (2H, s), 4.19 (2H, s), 7.28-7.50 (6H, m), 7.54
(1H, dd, J = 9.0, 2.2 Hz), 8.00 (1H, d, J = 2.2 Hz), 8.56-8.74 (4H, m), 11.69 (1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[3-(pyridin-4-yl)phenyl]amino}ethoxy)acetyl]Jamino}-
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benzoate (34j)

NH,
7 N
22a
Cl NH O HN
(e}

34j
34aD A s & RIEED J71EIZ X0 22aF L U3-(pyridin-4-yl)aniline (33j) 7> 5 82%DIL R
TEREAEMEGT,
IH-NMR (200 MHz, CDCls) 5: 3.71 (3H, s), 4.28 (2H, s), 431 (2H, s), 7.41-7.79 (6H, m), 8.03
(1H, d, J = 2.5 Hz), 8.11 (1H, 5), 8.65-8.69 (2H, m), 8.78 (LH, d, J = 9.2 Hz), 8.94 (1H, s), 11.87
(1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[4-(pyridin-4-yl)phenyl|]amino}ethoxy)acetyl]amino}-

benzoate (34k)
a cl NH O HN N

o} o
34k

34ad A Al L FIEE D FiEIZ X 0 22a8 X O-(pyridin-4-yl)aniline (33k) 7> 5 85% M X
ROREEW 15T,
IH-NMR (200 MHz, CDCls) &: 3.89 (3H, s), 4.28 (2H, s), 4.30 (2H, s), 7.48-7.69 (5H, m), 7.86-
7.92 (2H, m), 8.06 (1H, d, J = 2.5 Hz), 8.60-8.73 (2H, m), 8.79 (LH, d, J = 9.0 Hz), 8.93 (1H, s),
11.89 (1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[3-(pyridin-2-yl)phenyl]amino}ethoxy)acetyl]Jamino}-
benzoate (341)

HoN
N= 7\
\_/ N_
22a
Cl NH O HN
0o 34 o

3daD ARk & RIEED J71EIZ X0 22a3 L UB-(pyridin-2-yl)aniline (331) 7> 5 79% DL
TRENAEMESGT,
1H-NMR (200 MHz, CDCls) 5: 3.74 (3H, s), 4.27 (2H, s), 4.30 (2H, s), 7.20-7.30 (LH, m), 7.40-
7.53 (1H, m), 7.54 (1H, dd, J = 9.0, 2.6 Hz), 7.70-7.80 (3H, m), 7.85-7.95 (1H, m), 8.03 (1H, d,
J = 2.6 Hz), 8.25-8.30 (LH, m), 8.26-8.70 (1H, m), 8.79 (1H, d, J = 9.0 Hz), 8.95 (1H, 5), 11.99
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(1H, s).

Methyl 5-chloro-2-{[(2-{[3-(furan-3-yl)phenyl]amino}-2-oxoethoxy)acetyll]amino}benzoate
(34m)

H,N
O -
33 — COOMe —
22a m
cl NH O NH
©O 3am O

3daD Ak & AR D 7T K 0 22aF K UW-(furan-3-yl)aniline (33m) 7> 589%DIY R
TEREAMEGT,
IH-NMR (200 MHz, CDCls) § : 3.75 (3H, s), 4.28 (2H, s), 4.29 (2H, 5), 6.69 (1H, dd, J = 2.0, 1.0
Hz), 7.24-7.32 (1H, m), 7.35 (1H, dd, J = 8.1, 7.6), 7.48 (1H, dd, J = 1.7, 1.5 Hz), 7.55 (LH, dd,
J=9.0, 2.7 Hz), 7.55-7.63 (1H, m), 7.72-7.76 (LH, m), 7.85-7.90 (LH, m), 8.04 (LH, d, J = 2.7
Hz), 8.79 (1H, d, J = 9.0 Hz), 8.84 (1H, s), 11.93 (1H, s).

Methyl 5-chloro-2-{[(2-{[4-(furan-3-y])phenyl]amino}-2-oxoethoxy)acetyll]amino}benzoate

(34n)
H2N~< >—<\7
\o COOMe
33n =
22a CI~©—NH O%NHQ_@
o] o)

34n

3an Lk & REED H1EIC X Y 22a3 K O4-(furan-3-yl)aniline (33n) 7> 5 84%D I %
TREEWM Z15T,
IH-NMR (200 MHz, CDCls) § : 3.87 (3H, s), 4.27 (2H, s), 4.28 (2H, s), 6.66-6.71 (1H, m), 7.41-
7.50 (1H, m), 7.47 (2H, d, J = 8.4 Hz), 7.55 (1H, dd, J = 9.1, 2.5 Hz), 7.74 (2H, d, J = 8.4 Hz),
7.69-7.79 (1H, m), 8.06 (1H, d, J = 2.5 Hz), 8.79 (1H, d, J = 9.1 Hz), 8.83 (1H, s), 11.91 (1H, s).

Methyl 5-chloro-2-{[(2-{[3-(furan-2-yl)phenyl]amino}-2-oxoethoxy)acetyll]amino}benzoate
(340)
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o/

HCI
HoN S
330 COOMe 0}
22a
Cl NH O NH
O O

340

34a OAERIE L RO FIEIZ LD 22a 33 LY 3-(furan-2-yl)aniline hydrochloride (330)
(DMA H1CT&ED EGN 212 THAN) 205 77%D IR CREL AW & 157,
1H-NMR (200 MHz, CDCl3) § : 3.79 (3H, s), 4.27 (2H, s), 4.29 (2H, 5), 6.48 (1H, dd, J = 3.4, 1.7
Hz), 6.67 (1H, d, J = 3.4 Hz), 7.36 (1H, dd, J = 8.1, 7.8 Hz), 7.42-7.50 (2H, m), 7.56 (1H, dd, J
= 8.8, 2.7 Hz), 7.76-7.74 (1H, m), 7.92-7.98 (1H, m), 8.05 (1H, d, J = 2.7 Hz), 8.79 (1H, d, J =
8.8 Hz), 8.86 (1H, s), 11.96 (LH, s).

Methyl 5-chloro-2-{[(2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-2-oxoethoxy)acetyllamino}-
benzoate (34p)

o >N
o N
H,N =
A s3p COOMe
22a -
cl NH O HN
o o)
34p

349D ARk E & RIEE D 7T X Y 22a8 X 083-(1,3-0xazol-5-yl)aniline (33p) 7> 5 65% D
R TCREA M 1T,
'H-NMR (200 MHz, DMSO-d¢) &: 3.83 (3H, s), 4.32 (2H, s), 4.35 (2H, s), 7.42-7.52 (2H, m),
7.50-7.68 (1H, m), 7.60 (1H, s), 7.75 (1H, dd, J = 9.1, 2.6 Hz), 7.96 (1H, d, J = 2.6 Hz), 8.08 (1H,
s), 8.47 (1H, s), 8.63 (1H, d, J = 9.1 Hz), 9.96 (1H, s), 11.47 (1H, s).

Methyl 5-chloro-2-{[(2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}-

benzoate (34q)
o
o N
HoN 33q COOMe =
22a - >
cl NH O HN
o) o]
34q

349D A AkTE & RIEE D R L 0 22a8 X 083-(1,2-0xazol-5-yl)aniline (33q) 7> 5 87% D
WERTREIEA M 15T,
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IH-NMR (200 MHz, CDCls) §: 3.84 (3H, s), 4.28 (2H, s), 4.31 (2H, s), 6.56 (1H, d, J = 1.9 Hz),
7.46 (1H, t, J = 7.9 Hz), 7.55 (1H, dd, J = 9.1, 2.6 Hz), 7.55-7.62 (1H, m), 7.91 (1H, ddd, J = 8.0,
1.7,1,2 Hz), 8.05 (1H, d, J = 2.6 Hz), 8.14 (1H, t, J = 1.7 Hz), 8.30 (1H, d, J = 1.9 Hz), 8.78 (1H,
d, J=9.1 Hz), 8.96 (1H, s), 11.92 (1H, s).

Methyl 5-chloro-2-{[(2-{[3-(1,2-0xazol-3-yl)phenyl]amino}-2-oxoethoxy)acetyllamino}-
benzoate (34r)

\
0
N/
HoN 33r COOMe
22a B
cl NH O HN
o o}

34r

349D G ki & REE D 71512 & 0 22a3% K UV3-(1,2-0xazol-3-yl)aniline (33r) 7> 5 82% D
PR TERELAME ST,
IH-NMR (200 MHz, CDCl3) : 3.82 (3H, 5), 4.28 (2H, s), 4.31 (2H, s), 6.69 (1H, d, J = 1.7 Hz),
7.46 (1H, t, J = 7.9 Hz), 7.55 (1H, dd, J = 91, 2.6 Hz), 7.70 (1H, dt, J = 7.9, 1.2 Hz), 7.91-7.98
(1H, m), 8.05 (1H, d, J = 2.6 Hz), 8.15 (1H, t, J = 1.2 Hz), 8.48 (1H, d, J = 1.7 Hz), 8.78 (1H, d,
J=7.1Hz), 8.96 (1H, brs), 11.96 (1H, br s).

Methyl 5-chloro-2-{[(2-{[3-(3,5-dimethyl-1,2-0xazol-4-yl)phenyl]Jamino}-2-oxoethoxy)-
acetyl]amino}benzoate (34s)

Me

34s
34aD A EIE & RIRED J71EI2 X0 22a8 K 183-(3,5-dimethyl-1,2-oxazol-4-yl)aniline (33s)
B UNDIR TRELEM 21T,
IH-NMR (200 MHz, CDCls) 3: 2.29 (3H, 5), 2.43 (3H, 5), 3.78 (3H, 5), 4.28 (2H, 5), 4.29 (2H, 5),
7.01-7.09 (1H, m), 7.40 (1H, dd, J = 8.0, 7.8 Hz), 7.55 (1H, dd, J = 9.2, 2.5 Hz), 7.57-7.66 (1H,
m), 7.81 (1H, dd, J = 1.8, 1.7 Hz), 8.05 (1H, d, J = 2.5 Hz), 8.78 (1H, d, J = 9.2 Hz), 8.87 (1H, 5),
11.85 (1H, 3).

Methyl 5-chloro-2-{[(2-{[3-(1H-imidazol-1-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}-
benzoate (34t)
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22a

CI‘@*N;_/O\_I%N @

34t

349D A Rk iE & FIRED 7112 X Y 22a8 X O83-(1H-imidazol-1-yl)aniline (33t) 7> 529%
DILFETREEW 21572,
IH-NMR (200 MHz, CDCls) &: 3.76 (3H, s), 4.28 (2H, 5), 4.30 (2H, s), 7.14-7.33 (3H, m), 7.44
(1H, t, J = 8.1 Hz), 7.55 (1H, dd, J = 9.0, 2.6 Hz), 7.60-7.70 (1H, m), 7.87 (1H, s), 7.99-8.07 (2H,
m), 8.78 (1H, d, J = 9.0 Hz), 8.97 (1H, s), 11.82 (1H, s).

Methyl 5-chloro-2-{[(2-0x0-2-{[3-(1H-pyrrol-1-yl)phenyl|]amino}ethoxy)acetyl|]amino}-
benzoate (34u)

@ @
HoN
2 33y COOMe N
22a _

Cl NH O HN

© 34u ©

349D A RkIE & AR O J7 1T XY 22a3% L OW3-(1H-pyrrol-1-yDaniline (33u) 7> 560% M
R TCREA M 1T,
IH-NMR (200 MHz, CDCls) &: 3.71 (3H, s), 4.27 (2H, s), 4.29 (2H, s), 6.34 (2H, t, J = 2.2 H2),
7.08 (2H, t, J = 2.2 Hz), 7.19 (1H, ddd, J = 8.1, 2.0, 0.9 Hz), 7.38 (1H, t, J = 8.1 Hz), 7.55 (LH,
dd, J = 9.0, 2.6 Hz), 7.55-7.63 (1H, m), 7.90 (1H, t, J = 2.0 Hz), 8.04 (1H, d, J = 2.6 Hz), 8.79
(1H, d, J = 9.0 Hz), 8.89 (LH, s), 11.88 (1H, 3).

Methyl 5-chloro-2-{[(2-{[3-(furan-3-yl)benzyl]amino}-2-oxoethoxy)acetyl]amino}benzoate

(34v)
HCI
H,N
AN COOMe
3By :<
Cl

22a B — NH O H
-
} 0
(¢} o A
34v

34a OEIE L RO FIEIC XL D 22a B X OV 1-[3-(furan-3-yl)phenyl]methanamine
hydrochloride (33v) (DMA H CH&® EtN 212 THFI) 205 T7%D IR TR E(LEY
s
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IH-NMR (200 MHz, CDCls) §: 3.58 (3H, s), 4.20 (2H, s), 4.23 (2H, s), 4.65 (2H, d, J = 5.9 Hz),
6.63-6.69 (1H, m), 7.19-7.48 (5H, m), 7.51 (1H, dd, J = 9.0, 2.5 Hz), 7.68-7.73 (1H, m), 7.73-
7.82 (1H, m), 7.96 (1H, d, J = 2.5 Hz), 8.74 (1H, d, J = 9.0 Hz), 11.83 (1H, s).

Methyl 5-chloro-2-({[(2-{[3-(furan-3-yl)phenyl]amino}-2-oxoethyl)sulfanyl]acetyl}amino)-
benzoate (34w)

o
\ /
¥
COOMe HoN oo ~ 0
HCI 33w €
cl NH § OH — """+
Cl NH S HN
o) o)
0 o)
22h 34w

349D A E & TRER D J5{51Z &V 22h3s X OR3-(furan-3-yl)aniline hydrochloride (33w) (DMA
I CEREOEGNE I Z T )M 5 65%DIR TREEWM A 15T,

1H-NMR (200 MHz, CDCls) 5: 3.50 (2H, s), 3.53 (2H, s), 3.92 (3H, s), 6.65-6.69 (1H, m), 7.17-
7.32 (2H, m), 7.36-7.49 (3H, m), 7.65-7.74 (2H, m), 7.93 (1H, J = 2.6 Hz), 8.60 (1H, d, J = 9.1
Hz), 8.87 (1H, s), 11.53 (1H, s).

Methyl 2-{[(3-bromophenyl)carbonyl]Jamino}-5-chlorobenzoate (37-Br)
Br,

COOH
CooM COOMe
© 36-Br Br
cl NH
o
14a 37-Br

3-Bromobenzoic acid (36-Br) (10.0 g, 49.7 mmol) 335 JX O’'DMF (filifi£ &) DTHF (100 mL)
TA %12 0°C Toxalyl dichloride (74.6 mmol) % F L, S8iE C2MpRIIEHE L7z, BOSHKE T4,
R 2 ) E R 25 LT, BAE7EIE120°CT14a (49.7 mmol) ODMA (80mL) % F L. =i
TR HE L7, ROSHKE T# . BUNRE S HRIZNaHCOs /K #k 2 il 2 TEtOACTHli L
oo A 2 fAFINaCIKIERIR Tz, NaSO. THz L, W2 IERE E L7, 5o h
THAERME ) SNV T AT a~ 87T 7 ¢ — (EtOAc/n-hexane=1/1) %y Bk il
T5HZ LIk RELEMEST- (11.5 g, 63%),

'H-NMR (200 MHz, CDCls) &: 3.99 (3H, s), 7.40 (1H, t, J = 7.9 Hz), 7.56 (1H, dd, J = 9.1, 2.6
Hz), 7.70 (1H, ddd, J = 7.9, 1.8, 1.0 Hz), 7.92 (1H, ddd, J = 7.9, 1.8, 1.0 Hz), 8.05 (1H, d, J= 2.6
Hz), 8.18 (1H,t, J = 1.8 Hz), 8.87 (1H, d, J = 9.1 Hz), 11.97 (1H, s).

Methyl 5-chloro-2-{[(3-iodophenyl)carbonyl]amino}benzoate (37-I)
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@COOH COOMe
_—
0

374
37-BroA s & kD J57EIC £ 0 14a L 1'3-iodobenzoic acid (36-1) 7> 5 80% DI H
TREEMEHGT,
'H-NMR (200 MHz, CDCL3) &: 3.99 (3H, s), 7.26 (1H, t, J = 7.9 Hz), 7.56 (1H, dd, J = 9.2, 2.7
Hz), 7.86-7.99 (2H, m), 8.05 (1H, d, J = 2.7 Hz), 8.38 (1H, t, J = 1.7 Hz), 8.87 (1H, d, J= 9.2
Hz), 11.95 (1H, s).

3-{[3-(Furan-3-yl)phenyl]Jamino}-3-oxopropanoic acid (38a)

72 O ~ ~
— \ \
o o) c__ . o) 0
)—NH )—NH
HoN Et0OC HOOC

38a

) AT ILOHRIE

3-(Furan-3-yl)aniline (1.00 g, 6.28 mmol), K,COs (1.04 g, 7.54 mmol) ¥ K U ethyl
malonylchloride (1.04 g, 6.91 mmol) O THF (10 mL) AWK % =i C120 I L 7=,
FOGHE T4, BtOAcZIRIN L, NEWZlet LIS 2 TR £ L, S o/ MAeRY
LU BFNTT AT a~ 7T 74— (EtOAc/n-hexane=1/5—1/2) THYBEREHRI4 2 2
L2 & ethyl 3-{[3-(furan-3-yl)phenyl]amino}-3-oxopropanoate 4 157 (1.59 g, 93%).
IH-NMR (200 MHz, CDCls) §:1.33 (3H, t, J = 7.2 Hz), 3.49 (2H, s), 4.26 (2H, g, J = 7.2 Hz),
6.70 (1H,dd, J=1.8,0.8 Hz), 7.24 (1H, dt, J=7.7, 1.5 Hz), 7.33 (1H, t, J = 7.7 Hz), 7.41-7.50
(2H, m), 7.68-7.78 (2H, m), 9.31 (1H, s).

i) WK UBEOA L

i) TH B L7z ethyl 3-{[3-(furan-3-yl)phenyl]amino}-3-oxopropanoate (1.59 g, 5.82 mmol)
¢ THF (15 mL) ¥FEIZIN NaOH /KR 14.5mL) ZNz., iR CIRFRHREE Lz, Ot
EAEWIZIN HCl 2N 7o, AMEEAZBIERE R L, BoicitBY 2L, /K
T L=, SO HAERY % EtOAC B X O n-hexane DIRATAIE b FfEMRT 5 =
LIZ R FRE AW AESET- (1.09 g, 76%).,
H-NMR (200 MHz, CDCls) 8: 3.38 (2H, s), 6.86 (1H, dd, J = 1.8, 0.8 Hz), 7.28-7.39 (2H, m),
7.43-7.53 (1H, m), 7.73-7.80 (1H, m), 8.09-8.14 (1H m), 10.20 (1H, s), 12.68 (1H, brs).

{[3-(Furan-3-yl)phenyl]Jamino}(oxo)acetic acid (38b)
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0 0
—~ ew0oc— Hooc—4{
HN HN

38b

38aD T AT VDAL & EERO JF LI LV 3-(furan-3-ylaniline 3 X Y ethyl
chloro(oxo)acetate)> & 98% D UL TEthyl {[3-(furan-3-yl)phenyl]amino}(oxo)acetate % 157,
IH-NMR (200 MHz, CDCl3) 8: 1.43 (3H, t, J = 7.1 Hz), 4.42 (2H, g, J = 7.1 Hz), 6.70 (1H, dd, J
= 1.8, 1.0 Hz), 7.27-7.42 (2H, m), 7.46-7.54 (2H, m), 7.75 (1H, t, J = 1.0 Hz), 7.83 (1H, J = 1.8
Hz), 8.91 (LH, s).

WUNT, 38adD B IVAR D ERKIEE FEEOFIEIC LD ethyl {[3-(furan-3-
yl)phenyl]amino} (oxo)acetate 7> 5 74%DIN R TR LAY & 15T,
IH-NMR (200 MHz, DMSO-ds) 5: 6.84-6.89 (1H, m), 7.31-7.43 (2H, m), 7.62-7.73 (LH, m), 7.76
(1H,t, J = 1.7 Hz), 7.94-7.99 (1H, m), 8.09-8.14 (1H, m), 10.69 (1H, s).

{[3-(Furan-3-yl)benzyl]amino}(oxo)acetic acid (38c)

70 — =

. 0 O , 0 \ O
H,N Et0oc—4 Hooc—4
HN HN

38¢c

38aD = AT )L DA kL & FEE D J5 1512 XV 1-[3-(furan-3-yl)phenyl]methanamine 5 &
Urethyl chloro(oxo)acetate > & 50% D U # CTEthyl {[3-(furan-3-yl)benzyl]lamino}(oxo)acetate
s Y
IH-NMR (200 MHz, CDCl3) 8: 1.39 (3H, t, J = 7.1 Hz), 4.36 (2H, g, J = 7.1 Hz), 4.55 (2H, d, J
=6.1 Hz), 6.70 (1H, dd, J = 1.8, 0.8 Hz), 7.15-7.24 (1H, m), 7.31-7.51 (5H, m), 7.72-7.76 (1H,
m).

WWNT, 38aD /A DS RRIEE RO FIEICE D ethyl{[3-(furan-3-
yl)phenyl]amino}(oxo)acetate 7> & 73% DIV CRE(L AW & 15712,
'H-NMR (200 MHz, DMSO-ds) 8: 4.35 (2H, d, J =6.3 Hz), 6.93 (1H, dd, J = 1.8, 0.7 Hz), 7.16
(1H,d, J = 7.7 Hz), 7.34 (1H, t, J = 7.7 Hz), 7.46-7.55 (2H, m), 7.75 (1H, t, J = 1.8 Hz), 8.16 (1H,
s), 9.40 (1H, t, J = 6.3 Hz).

Benzyl 5-chloro-2-[(3-{[3-(furan-3-yl)phenyl]amino}-3-oxopropanoyl)amino]benzoate
(39a)
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. O3

o i HOOC}N:& COOBnO Q_Q

@o“@ C|—©~N;_>—NH

NH
14g 39a

37-Br O A ik & AR O F T X 0 14gE I O 3-{[3-(furan-3-yl)phenyl]amino}-3-
oxopropanoic acid (38a) 7> 548%MDULR CTHRELEWM = 15T,
IH-NMR (200 MHz, CDCls) &: 3.59 (2H, s), 5.37 (2H, 5), 6.67-6.72 (LH, m), 7.20-7.57 (10H, m),
7.68-7.76 (2H, m), 8.04 (1H, d, J = 2.6 Hz), 8.65 (1H, d, J = 9.0 Hz), 9.46 (1H, s), 11.42 (1H, s).

Methyl 5-chloro-2-{[{[3-(furan-3-yl)phenyl]amino}(oxo)acetyl|]amino}benzoate (39b)

Z80)
HO O =
d HN COOMe
~ 0
14a 38b cl NH O =
d HN

39b

37-BroO & iE & FEED F 2 £V 14aks K OY[3-(furan-3-yl)phenyl]amino}(oxo)acetic
acid (38b) 75 89% D IR THRENEMEGHT-,
IH-NMR (200 MHz, CDCl3) 5: 4.02 (3H, s), 6.69-6.75 (1H, m), 7.27-7.45 (2H, m), 7.46-7.51 (1H,
m), 7.51-7.59 (1H, m), 7.59 (1H, dd, J = 9.0, 2.6 Hz), 7.54-7.80 (1H, m), 7.93-7.99 (1H, m), 8.08
(1H, d, J = 2.6 Hz), 8.72 (1H, d, J = 2.6 Hz), 9.29 (1H, 5), 12.83 (LH, 3).

Methyl 5-chloro-2-{[{[3-(furan-3-yl)benzyl]amino}(oxo)acetyl]amino}benzoate (39¢)

—

o O
Hooc—4 COOMe
HN 38c =
142 cl NH O p—@
0 HN

37-Br DA REE L RO FTEIC LV 14a 3 I OY[3-(furan-3-yl)benzyl]amino}(oxo)acetic
acid (38c) 775 53%DUR TREMAEME G-,
IH-NMR (200 MHz, CDCls) &: 4.00 (3H, s), 4.58 (1H, s), 4.61 (1H, s), 6.70 (1H, dd, J = 1.9, 0.9
Hz), 7.19-7.27 (1H, m), 7.31-7.50 (4H, m), 7.54 (1H, dd, J = 9.0, 2.5 Hz), 7.74 (1H, dd, J = 1.4,
0.9 Hz), 7.80 (1H, t, J = 6.2 Hz), 8.07 (1H, d, J = 2.5 Hz), 8.67 (1H, d, J = 9.0 Hz), 12.70 (1H, s).

Methyl 5-chloro-2-({[3-(furan-3-yl)phenyl]acetyl}amino)benzoate (39d)
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14a Cl N

-
_ o
HOOC COOMe
38d =
H \_o

37-BroAakik & RIEE D L2 XV 14a3s I OY[3-(furan-3-yl)phenyl]acetic acid (38d) 7>
589% DI TRBULEM Z 15T,
IH-NMR (200 MHz, CDCl) &: 3.78 (2H, s), 3.85 (3H, s), 6.74 (1H, dd, J = 1.9, 0.8 Hz), 7.22-
7.54 (6H, m), 7.78 (1H, dd, J = 1.5, 0.8 Hz), 7.95 (1H, d, J = 2.6 Hz), 8.69 (1H, d, J = 9.1 Hz),
11.01 (1H, s).

Methyl 5-chloro-2-({[3-(furan-3-yl)phenyl]carbonyl}amino)benzoate (39¢)

~ 0

HOOC COOMe 7 0

38e __
14a —_— cw@r\m

(e}
39%e

37-BroAkik & A D J71512 X Y 14a33 I ON3-(furan-3-yl)benzoic acid (38e) 7>567%
DR TRE AW 25T,
IH-NMR (200 MHz, DMSO-ds) 3: 3.89 (3H, 5), 7.04-7.08 (1H, m), 7.62 (1H, t, J = 7.7 Hz), 7.72-
7.94 (4H, m), 7.95 (1H, d, J = 2.6 Hz), 8.17 (1H, s), 8.32 (1H, s), 8.49 (LH, d, J = 9.0 Hz), 11.44
(1H, s).

Methyl 2-[(biphenyl-3-ylcarbonyl)amino]-5-chlorobenzoate (39f)

Ph

HOOC@ 38f COOMe
14 Ph
a - = cl NH :<
o

39f

37-BroA k% & [RkED J7 112 X 0 14aks I Obiphenyl-3-carboxylic acid (38f) 7>588%
DR TRE AW 25T,
IH-NMR (200 MHz, CDCl3) &: 3.98 (3H, s), 7.34-7.73 (7H, m), 7.80 (1H, ddd, J = 7.8, 1.7, 1.2
Hz), 7.98 (1H, d.dd, J = 7.8, 1.7, 1.2 Hz), 8.07 (1H, d, J = 2.6 Hz), 8.29 (1H, t, J = 1.7 Hz), 8.95
(1H, d, J = 9.1 Hz), 12.05 (1H, s).
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Methyl 2-[(biphenyl-4-ylcarbonyl)amino]-5-chlorobenzoate (399)

HOOCOPh
COOMe

38g

Ph
o

39¢g

37-BroA ik & [FIER D F1EIZ XV 14233 L Ulbiphenyl-4-carboxylic acid (38g) 75 78%
DR TREEM 15T,
IH-NMR (200 MHz, CDCls) 6: 3.98 (3H, ), 7.33-7.53 (3H, m), 7.56 (1H, dd, J = 9.1, 2.6 Hz),
7.60-7.68 (2H, m), 7.71-7.79 (2H, m), 8.08 (1H, d, J = 2.6 Hz), 8.07-8.14 (2H, m), 8.95 (1H, d, J
=9.1 Hz), 12.02 (1H, s).

Methyl 5-chloro-2-({[4-(propan-2-yloxy)phenyl]carbonyl}amino)benzoate (39h)

HOOC—< >—Ol-Pr COOMe

38h

}—@owr
d

39h

37-BrO&fkiE & [RIEED 512 X 14a3 L UY4-(propan-2-yloxy)benzoic acid (38h) 7> 5
92%DIL=R TRBLEN Z 1T,
IH-NMR (200 MHz, CDCls) 8: 1.38 (6H, d, J = 6.2 Hz), 3.98 (3H, s), 4.65 (1H, sext., J = 6.2 Hz),
6.98 (2H, d, J = 9.0Hz), 7.54 (2H, dd, J = 9.2, 2.6 Hz), 7.98 (2H, d, J = 9.0 Hz), 8.04 (2H, d, J =
2.6 Hz), 8.92 (1H, d, J = 9.2 Hz), 11.86 (1H, s).

Methyl 5-chloro-2-{[(4-phenoxyphenyl)carbonyl]amino}benzoate (391)

HOOCOOPh COOMe
38i C|©—NH
O}—@—om\
39i

37-BroAkiE & FIRE D J71512 XV 14aF L UM4-phenoxybenzoic acid (38i) 7> 5 89% D IY
RCORELEWEET,
IH-NMR (200 MHz, CDCls) &: 3.97 (3H, s), 7.05-7.24 (5H, m), 7.41 (1H, t, J = 8.0 Hz), 7.55
(1H, dd, J = 9.0, 2.6 Hz), 7.98-8.06 (3H, m), 8.92 (1H, t, J = 9.0 Hz), 11.92 (1H, s).

14a

Methyl 2-{[(4-tert-butylphenyl)carbonyl]amino}-5-chlorobenzoate (39j)
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HOOC@—t-Bu COOMe

38j

}—@—t-Bu
o}

39
37-BroAakiik & R O J7151Z X 0 14a3s X U4-tert-butylbenzoic acid (38j) 7> 591% D
R TREAMEGT,
IH-NMR (200 MHz, CDCls) &: 1.36 (9H, s), 3.97 (3H, s), 750-7.59 (3H, m), 7.93-8.01 (2H, m),
8.05 (1H, d, J = 2.6 Hz), 8.94 (1H, d, J = 9.1 Hz), 11.94 (LH, s).

Methyl 5-chloro-2-{[(3-cyclohexylphenyl)carbonyl]amino}benzoate (39k)

HooC 38k COOMe

14a - > Cl NH

0]
39k

37-BrOAAkiE & REED 7512 X 0 14a35 K U'3-cyclohexylbenzoic acid (38k) 7> 5 80%
DR TREEW 25T,
IH-NMR (200 MHz, CDCls) &: 1.18-2.01 (10H, m), 2.51-2.72 (1H, m), 3.98 (3H, s), 7.37-7.49
(2H, m), 7.56 (1H, dd, J = 9.1, 2.6 Hz), 7.79-7.86 (LH, m), 7.88-7.93 (1H, m), 8.06 (1H, d, J =
2.6 Hz), 8.93 (1H, d, J = 9.1 Hz), 11.93 (1H, 3).

Methyl 5-chloro-2-({|3-(cyclohex-1-en-1-yl)phenyl]carbonyl}amino)benzoate (391)

14a _—_— cl

37-Brd A ki & R D 751 X v 14a$ L U83-(cyclohex-1-en-1-yl)benzoic acid (38l)
M5 83% DR THRE AW 215372,
IH-NMR (200 MHz, CDCls)  : 1.56-1.90 (4H, m), 2.18-2.32 (2H, m), 2.41-2.54 (2H, m), 3.98
(3H, s), 6.22-6.30 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55 (1H, dd, J = 9.1, 2.6 Hz), 7.58 (1H, dt,
J=17.8,15Hz), 7.84 (1H, dt, J = 7.8, 1.5 Hz), 8.03-8.09 (2H, m), 8.93 (1H, d, J = 9.1 Hz), 11.95
(1H, s).
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Methyl 5-chloro-2-{[(4-cyclohexylphenyl)carbonyl|]amino}benzoate (39m)

COOMe

38m

o~y -~
(@)

39m

37-BroA ik & RO F1EIZ LV 1423 L UM-cyclohexylbenzoic acid (38m) 7>597%
DR TREEM 15T,
IH-NMR (200 MHz, CDCls) &: 1.14-1.58 (5H, m), 1.68-2.00 (5H, m), 2.46-2.69 (1H, m), 3.98
(3H, s), 7.31-7.40 (2H, m), 7.55 (LH, dd, J = 9.1, 2.6 Hz) 7.90-8.00 (2H, m), 8.05 (1H, d, J = 2.6
Hz), 8.93 (1H, d, J = 9.1 Hz), 11.91 (1H, s).

Methyl 5-chloro-2-({[4-(tetrahydro-2 H-pyran-4-yl)phenyl]carbonyl}amino)benzoate (39n)

HOOCQ_CO COOMe
38n
14a c— />7NH
aVal
o
39n
37-BroO &R iE & FIEED FEIZ K D 14aks KL 0V4-(tetrahydro-2H-pyran-4-yl)benzoic acid
(38n) 7 529%DINRTRBEILEM Z1FT,
IH-NMR (200 MHz, CDCls) &: 1.71-1.98 (4H, m), 2.75-2.95 (1H, m), 3.47-3.65 (2H, m), 3.98
(3H, 5), 4.03-4.18 (2H, m), 7.33-7.43 (2H, m), 7.55 (1H, dd, J = 9.1, 2.6 Hz), 7.49-8.02 (2H, m),
7.06 (1H, d, J = 2.6 Hz), 8.93 (1H, d, J = 9.1 Hz), 11.94 (1H, s).

Methyl 5-chloro-2-({[4-(phenylcarbonyl)phenyl]carbonyl}amino)benzoate (390)

0
HOOC@—/(
on COOMe

380

14a CI—@NH o
O)_©_<Ph
3%
37-BrO&kiE: & Ak O J71EIZ & 0 14a35 L UN-(phenylcarbonyl)benzoic acid (380) 7>
88% DR THREL AW EET,
'H-NMR (200 MHz, DMSO-ds) &: 3.90 (3H, s), 7.54-7.84 (5H, m), 7.88-7.97 (3H, m), 8.06-8.14
(2H, m), 8.48 (1H, d, J = 9.0 Hz), 11.52 (1H, s).

Methyl 5-chloro-2-({[4-(1H-pyrrol-1-yl)phenyl]carbonyl}amino)benzoate (39p)
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HOOC N B COOMe

38p

14a CIGNH -
— )
O —

39p

37-BroA ks & [RkR D J7{512 X Y 14a33 K UN-(1H-pyrrol-1-yl)benzoic acid (38p) 7> 5
98% DI THRBULEM Z1FT,
IH-NMR (200 MHz, CDCls) &: 3.94 (3H, s), 6.40 (2H, t, J = 2.2 Hz), 7.19 (2H, t, J = 2.2 H2),
7.49 (2H, m), 7.57 (1H, dd, J = 9.0, 2.6 Hz), 8.07 (1H, d, J = 2.6 Hz), 8.07-8.15 (2H, m), 8.93
(1H, d, J = 9.0 Hz), 12.01 (1H, s).

Methyl 5-chloro-2-({[4-(pyrrolidin-1-yl)phenyl]carbonyl}amino)benzoate (39q)

HOOCON@ COOMe
38
14a a m@—NH
— )N
(o}
39q

37-BrOEpkik & AR D 51512 X 0 14a38 L M- (pyrrolidin-1-yl)benzoic acid (38q) 7> 5
43% DR TREILEW 15T,
IH-NMR (200 MHz, CDCls) &: 1.97-2.12 (4H, m), 3.30-3.43 (4H, m), 3.97 (3H, s), 6.55-6.65
(2H, m), 7.51 (1H, dd, J = 9.2, 2.6 Hz), 7.88-7.98 (2H, m), 8.02 (1H, d, J = 2.6 Hz), 8.95 (1H, d,
J=9.2Hz), 11.77 (1H, s).

Methyl 5-chloro-2-({[4-(thiophen-2-yl)phenyl]carbonyl}amino)benzoate (39r)

HOOC‘@@ COOMe

38r :(
14a Cl NH

>/-—< >—</ ]

O S

39r

37-BrOA AkiE & [RIER D 71512 L 0 14a3 I UM4-(thiophen-2-yl)benzoic acid (38r) 7290%

DILRTRE L EW LT,
IH-NMR (200 MHz, CDCls) §: 3.99 (3H, s), 7.13 (1H, dd, J =5.1, 3.7 Hz), 7.37 (1H, dd, J = 1.1
Hz), 7.37 (1H,dd, J=5.1, 1.1 Hz), 7.43 (1H, dd, J = 3.7, 1.1 Hz), 7.56 (1H, dd, J=9.1, 2.6 Hz),
7.71-7.81 (2H, m), 8.00-8.09 (2H, m), 8.94 (1H, d, J = 9.1 Hz), 12.01 (1H, s).

Methyl 2-({[4-(adamantan-1-yl)phenyl]carbonyl}amino)-5-chlorobenzoate (39s)
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HOOC
COOMe

38s

14a cw@r\m
7020

39s
37-Bro A ki & [FEk D J7 1512 X U 14a3 L U4-(-adamantan-1-yl)benzoic acid (38s) 7>
545% DI R TRBULEM 2151,
IH-NMR (200 MHz, CDCls) &: 1.77-1.82 (6H, m), 1.91-1.96 (6H, m), 2.11-2.16 (3H, m), 3.98
(3H, s), 7.49-7.58 (3H, m), 7.98 (2H, d, J = 8.6 Hz), 8.06 (LH, d, J = 2.6 Hz), 8.94 (1H, d, J = 9.0
Hz), 11.93 (1H, s).

Methyl 2-({[3-(adamantan-1-yl)phenyl]carbonyl}amino)-5-chlorobenzoate (39t)
HOOC

COOMe
38t

14a cl NH

O
39t

37-Brd & fkik & [FER O F51EIZ K 0 14aF L 1'3-(-adamantan-1-yl)benzoic acid (38t) 7>
590%DILHR TREILEW 15T,
IH-NMR (200 MHz, CDCls) 5: 1.77-2.82 (6H, m), 1.96-2.01 (6H, m), 2.10-2.15 (3H, m), 3.98
(3H, 5), 7.42-7.61 (3H, m), 7.78-7.84 (1H, m), 8.05-8.10 (42H, m), 8.94 (1H, d, J = 9.2 Hz), 11.96
(1H, s).

Methyl 5-chloro-2-({[3-(quinolin-8-yl)phenyl]carbonyl}amino)benzoate (39u)

14a

Cl

37-Bro & ks & REED J71E1C X Y 14a3 L O83-(quinolin-8-yl)benzoic acid (38u) 7> 5
81%DIR TEELEM &2 15T,
'H-NMR (200 MHz, CDCl;) &: 3.95 (3H, s), 7.45 (1H, dd, J = 8.4, 4.0 Hz), 7.56 (1H, dd, J= 9.0,
2.6 Hz), 7.64-7.70 (2H, m), 7.82 (1H, dd, J = 7.2, 1.8 Hz), 7.88 (1H, dd, J = 8.0, 1.6 Hz), 7.95
(1H, dt, J = 8.4, 1.4 Hz), 8.02-8.08 (2H, m), 8.24 (1H, dd, /= 8.2, 1.8 Hz), 8.40 (1H, t, J= 1.8
Hz), 8.93-9.01 (2H, m), 12.03 (1H, s).
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Methyl 5-chloro-2-({[3-(pyridin-4-yl)phenyl]carbonyl}amino)benzoate (39v)

COOMe /8, coome ¢ N

Br _

B —
cl < § N;_@ CI—GNH
o 0
37-Br 39v

3la-1D A E & RIEE D J5EIZ X 0 37-Bris X Opyridin-4-ylboronic acid7» 5 32%DIL R
TEREAMEGT,
IH-NMR (200 MHz, CDCls) & : 4.00 (3H, s), 7.58 (1H, dd, J = 9.1, 2.6 Hz), 7.58-7.63 (2H, m),
7.66 (1H, t, J = 7.8 Hz), 7.85 (1H, ddd, J = 7.8, 1.7, 1.2 Hz), 8.08 (1H, ddd, J = 7.8, 1.7, 1.2 Hz),
8.08 (LH, d, J = 2.6 Hz), 8.34 (1H, t, J = 1.7 Hz), 8.69-8.76 (2H, m), 8.94 (1H, d, J = 9.1 Hz),12.11
(1H, s).

Methyl 5-chloro-2-({[3-(quinolin-3-yl)phenyl]carbonyl}amino)benzoate (39w)

N
AN
(HO).B COOMe \ /

Cl N}I/—l_@ _— —@—NH
Cl
; S
37 39w

3la-1D A AkiE & RIER D 51412 X Y 37-13 X O'quinolin-3-ylboronic acid2» 5 67% D UL
THREAEMEGT,
'H-NMR (200 MHz, CDCl:) : 4.00 (3H, s), 7.56-7.82 (4H, m), 7.90-7.98 (2H, m), 8.05-8.13 (2H,
m), 8.17 (1H, d, J= 8.6 Hz), 8.42-8.47 (2H, m), 8.97 (2H, d, J=8.6 Hz), 9.27 (2H, d, /= 2.6 Hz),
12.15 (1H, s).

Methyl 5-chloro-2-({[3-(isoquinolin-5-yl)phenyl]carbonyl}amino)benzoate (39x)

>N
=

B(OH), COOMe Q N

37-Br o NH =
v,
39x
3la-1D A RkiE & A D J71512 & v 37-Brk X Wtisoquinolin-5-ylboronic acid 2> 5 75% 0
PR CTREA M E ST,
'H-NMR (CDCls) 8: 3.97 (3H, s), 7.58 (1H, dd, J = 9.2, 2.6 Hz), 7.68-7.81 (5H, m), 8.02-8.19
(4H, m), 8.54 (1H, d, J = 6.2 Hz), 8.94 (1H, d, J = 9.2 Hz), 9.34-9.36 (1H, m), 12.10 (1H, s).
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Methyl 5-chloro-2-({[3-(isoquinolin-4-yl)phenyl]carbonyl}amino)benzoate (39y)

N~

| = N

COOMe
37-Br BOR) CIONH Q
a,
39y
3la-1D A kiE & [RER D F 1512 £ Y 37-Bris X Wlisoquinolin-4-ylboronic acid7» & 63% ™
R TRENAMEET,
'H-NMR (200 MHz, CDCl3) 8: 3.96 (3H, s), 7.58 (1H, dd, J = 9.0, 2.8 Hz), 7.64-7.78 (4H, m),
7.92-7.97 (1H, m), 8.05-8.16 (3H, m), 8.20-8.22 (1H, m), 8.56 (1H, s), 8.94 (1H, d, J = 9.2 Hz),
9.31 (1H, 5), 12.10 (1H, s).

Methyl 5-chloro-2-({[3-(naphthalen-1-yl)phenyl]carbonyl}amino)benzoate (39z)

gy -
O

39z
3la-1D A AkiE & [RIEE O J7 1512 X 0 37-Brs I Utnaphthalen-1-ylboronic acid 7> & 79%
R TCREA M 1T,
'H-NMR (200 MHz, CDCls) &: 3.95 (3H, s), 7.42-7.76 (TH, m), 7.88-7.97 (3H, m), 8.04-8.10 (2H,
m), 8.17-8.20 (1H, m), 8.94 (1H, d, J= 8.8 Hz), 12.05 (1H, s).

37-Br

Methyl 2-{[(3-bromophenoxy)acetylJamino}-5-chlorobenzoate (43)

Cl
COOM COOM
coome ¢ ° @ )
_ % .

cl NH,
o]

14a 41 43

i) 14a (5.00 g, 26.9 mmol) ®DMA (35 mL) &% (ZEtN (3.00 g, 29.6 mmol) 3 L ¥
chloroacetyl chloride (3.34 g,29.6 mmol) % iz C=IR T L7z, MIGH T#H. MIGHKIZ
Kz Z 7= EtOAc THEIH L 72, fili K 2 faFINaCIK IR CUEF#% . NaSOs THIME L
WA RIER E Lz, BONTHARMICIPEZ A TRidMbET 2 2 LI XY methyl 5-
chloro-2-[(chloroacetyl)amino]benzoate (41) (4.20 g, 59%) %157,

i) 41(1.00g,3.82mmol) ®DMF (20 mL) ¥%5i%(Zpotassium carbonate (K,COs) (1.59 ¢, 11.5
mmol) ¥ LT 3-bromophenol (42) (0.66 g, 3.82 mmol) % i1z C80°C T2 MR L7,
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FSHE T #% . ROSIRA WK Z NN %, EtOACc ThitH L 7=, filiHik & faFINaCIK AR TUE
B, Na SO, THAME L, WEEZBIER £ Lz, 50N HARMIZIPEZ N X Tk
THZ LICk W RE(LAEMEST- (1119, 73%),

'H-NMR (200 MHz, DMSO-ds) &: 3.91 (3H, s), 4.80 (2H, s), 7.07-7.18 (1H, m), 7.18-7.27 (1H,
m), 7.27-7.40 (2H, m), 7.74 (1H, dd, J = 9.1, 2.5 Hz), 7.96 (1H, d, J = 2.5 Hz), 8.61 (1H,d, J =
9.1 Hz), 11.61 (1H, s).

Methyl 5-chloro-2-({[3-(furan-3-yl)phenoxy]acetyl}amino)benzoate (45)

o o
A
COOMe Br  (HO),B
(HO% :4@ COOMe )/
CI4< />7NH o—< /> - .
>/._/ CI—@NH o)

O
43 ° 45

7w GRS, methyl 2-{[(3-bromophenoxy)acetyl]amino}-5-chlorobenzoate (43)
(0.50 g, 1.3 mmol), Pd(PPhs)4 (0.14 g, 0.13 mmol) 3 L T* Cs,CO5 (0.61 g, 1.9 mmol) @ THF
(6 mL) ¥k 3-furanboronic acid (44) (0.21 g, 1.9 mmol) %1z C 6 FEREINEGE R L 7=,
BERHE T 14 AR 2 B ERE 25 L7214, EtOAC Az T U 1 4)L pad [T L CA
AR L, IR IR LTz, RO TclAERME > D DTN T Ao~ 7T
+4 — (EtOAc/MeOH=4/1) THBfRERLL . R\ T IPE THASRT S 2 Lok RELES
W a1%7- (0.29 g, 59%),
'H-NMR (200 MHz, CDCls) &: 3.96 (3H, s), 4.68 (2H, s), 6.72 (1H, dd, J = 1.9, 1.0 Hz), 6.97
(1H, ddd, J = 8.2, 2.5, 1.0 Hz), 7.14-7.25 (2H, m), 7.35 (1H, t, J = 7.9 Hz), 7.47-7.56 (2H, m),
7.73-7.78 (1H, m), 8.03 (1H, d, J = 2.6 Hz), 8.80 (1H, d, J = 9.0 Hz), 12.07 (1H, s).

5-Chloro-2-[({2-[(3-fluorophenyl)amino]-2-oxoethoxy}acetyl)amino]benzoic acid (46)

COOH F

34a E—— CIONH 0] HNO
() 0
46

34a (0.46 g, 1.2 mmol) @ THF (4.6 mL) {&#KIZIN NaOH /K¥##E (1.29 mL) Zh1Z .,
50°C CIHFIFHR L7z, FUSIRAMIZINHCI Z N2 7%, AHREZERE Lz, 5
NI 2RI L, KIS L OVIPE Tl MBI 22 LICh 0 IRTMRTHLE
LAY E1T= (0.43 g, 96%),
IH-NMR (200 MHz, DMSO-ds) &: 4.29 (2H, s), 4.32 (2H, s), 6.85-6.98 (1H, m)7.28-7.48 (2H,
m), 7.60-7.70 (1H, m), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.97 (1H, d, J = 2.7 Hz), 8.69 (1H,d, J =
9.0 Hz), 10.01 (1H, s), 11.91 (1H, s). LC/MS (ESI) m/z: 381 (M+H)*, 379 (M—H).
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5-Chloro-2-{[(2-ox0-2-{[3-(trifluoromethyl)phenyl]amino}ethoxy)acetylJamino}benzoic
acid (47)

COOH CF,

34b —_— CI—C}\NH 0 HN@
O}/,_/ \_§O
47

46D A RIE L [ARED JTHEIC & 0 3407 H97% DU R TR EL AW 2157,
IH-NMR (200 MHz, DMSO-ds) 8: 4.30 (2H, s), 4.34 (2H, s), 7.44 (1H, d, J = 8.0 Hz), 7.58 (1H,
t,J = 8.0 Hz), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.89 (1H, d, J = 8.0 Hz), 7.97 (1H, d, J = 2.7 Hz),
8.17 (1H, s), 8.69 (1H, d, J = 9.0Hz), 10.14 (1H, s), 11.92 (1H, 5). LC/MS (ESI) m/z: 431 (M+H)",
429 (M—H) .

5-Chloro-2-[((2-[(4’-fluorobiphenyl-2-yl)amino]-2-oxoethoxy)acetyl)amino]benzoic acid
(48)

E

COOH O
CIONH O HN O
'

0 0
48

A6D A RRkIE L [FRED 7RI X 0 34¢) 5 88% DILR TR L AW & 157=,
IH-NMR (200 MHz, DMSO-ds) &: 4.18 (2H, s), 4.20 (2H, s), 7.04-7.49 (7H, m), 7.70 (1H, dd, J
=9.0, 2.7 Hz), 7.89-7.95 (2H, m), 8.65 (1H, d, J = 9.0 Hz), 9.05 (1H, s), 11.7 (1H, s), 13.9 (1H,
br's). LC/MS (ESI) m/z: 457 (M+H)*, 455 (M—H)".

34c Emm—

Sodium 5-chloro-2-[({2-[(4'-fluorobiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-
benzoate (49)

F

COONa O
CIONH O HN O
<

o} O
49

34d —_—

34d (1.85 g, 3.92 mmol) ¢ THF (18.5 mL) ¥ (= IN NaOH /K¥ik (5.9 mL) &% .
50°C T 1 WefHlfiE#R L7, MARBIEABIERE £ Lo, RIEIOKEZIN2 THE b - kB
Wz gL, KB L OVIPE THe#, T2 2 LIk, 2T ChH L RELEW %
572 (1.60 g, 85%),
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IH-NMR (200 MHz, DMSO-de) 8: 4.18 (2H, s), 4.25 (2H, s), 7.23-7.41 (5H, m), 7.91-8.22 (4H,
m), 8.50-8.55 (2H, m), 10.40 (1H, s), 15.11 (1H, s). LC/MS (ESI) m/z: 457 (M+H)*, 455 (M~H)".

Sodium 5-chloro-2-[({2-[(4'-fluorobiphenyl-4-yl)amino]-2-oxoethoxy}acetyl)amino]-
benzoate (50)
COONa

34e — cw@w 0 HNF
o}/,_/ \_<O

50
49 DAERRIE & RO HIEIZ LY 34e 02D 96% DR TRELAM 21T,
'H-NMR (200 MHz, DMSO-dg) &: 4.18 (2H, s), 4.25 (2H, s), 7.23-7.75 (7H, m), 8.00 (1H, d, J =
2.6 Hz), 8.28 (2H, d, J = 8.8 Hz), 8.51 (1H, d, J = 8.8 Hz), 10.4 (1H, s), 15.07 (1H, s). LC/MS
(ESI) m/z; 457 (M+H)*, 455 (M—H) .

5-Chloro-2-[({2-[(4'-fluoro-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoic acid (51)
F

COOH O
CIONH O HN O
=

0} O Me
51

46D A FRIE L [FIRED IR X 0 3480 5 87% DI R TR B A & 1572,
H-NMR (200 MHz, DMSO-dg) &: 2.26 (3H, s), 4.34 (2H, s), 4.36 (2H, s), 7.23-7.43 (4H, m),
7.43-7.82 (4H, m), 7.96 (1H, d, J = 2.7 Hz), 8.68 (1H, d, J = 9.1 Hz), 9.34 (1H, s), 12.0 (1H, 9).
LC/MS (ESI) m/z: 471 (M+H)*, 469 (M—H) .

34f —

5-Chloro-2-[({2-[ethyl(4'-fluoro-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoic acid (52)
F

COOH Q
Et

o~ 2 )
I

O Me

349 _—

52
A6D A RkTE L [RRED J7RIT X 0 3497> 5 79% DI R TR B AW & 15T,
'H-NMR (200 MHz, DMSO-ds) &: 1.08 (3H, t, J = 7.1), 2.24 (3H, s), 3.13-3.35 (1H, m), , 3.72-
4.27 (5H, m), 7.19-7.31 (2H, m), 7.45 (1H, d, J = 7.9 Hz), 7.53-7.79 (5H, m), 7.91 (1H, d, J = 2.6
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Hz), 8.63 (1H, d, J= 9.0 Hz), 11.71 (1H, s). LC/MS (ESI) m/z: 499 (M+H)*, 497 (M—H).

5-Chloro-2-[({2-[(2'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoic acid (53)
()

31a-1 —_ j OMe
Cl NH O NH O
r—

o} O Me
53

46D RIE L [FEED J7HEIC X 0 31a-12> B 81% D IR TR EL AW 2 157,
IH-NMR (200 MHz, DMSO-ds) 8: 2.25 (3H, 5), 3.76 (3H, s), 4.33 (2H, s), 4.34 (2H, 5), 6.95-7.16
(2H, m), 7.18-7.39 (4H, m), 7.62 (1H, s), 7.70 (1H, dd, J = 9.0, 2.6 Hz), 7.97 (1H, d, J = 2.6 Hz),
8.68 (1H, d, J = 9.0 Hz), 9.25 (1H, s), 11.88 (1H, 5). LC/MS (ESI) m/z: 483 (M+H)*, 481 (M—H) .

5-Chloro-2-[({2-[(3'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoic acid (54)
O OMe
COOH

31a-2 - . G
cl NH O NH
'

o} O Me
54

A6D A Ak TE L [FRED 7RI & 0 31a-27 5 67% DI R TR B A & 1571,
IH-NMR (200 MHz, DMSO-ds) 8: 2.26 (3H, s), 3.82 (3H, ), 4.34 (2H, s), 4.36 (2H, s), 6.93 (1H,
m), 7.10-7.23 (2H, m), 7.28-7.48 (3H, m),7.70 (1H, dd, J = 9.0, 2.6 Hz), 7.80 (1H, d, J = 1.6 Hz),
7.97 (1H, d, J = 2.6 Hz), 8.68 (1H, d, J = 9.0 Hz), 9.32 (1H, s), 11.89 (1H, s). LC/MS (ESI) m/z:
483 (M+H)*, 481 (M—H).

5-Chloro-2-[({2-[(4'-methoxy-4-methylbiphenyl-3-yl)amino]-2-oxoethoxy}acetyl)amino]-

benzoic acid (55)
OMe

COOH Q
CIGNH O NH O
<

o} O Me
55

A6D A RE & [FIRED 7112 X 0 31a-37> 5 89% DI R TR IE(L AW & 157,
IH-NMR (200 MHz, DMSO-ds) &: 2.24 (3H, s), 3.79 (3H, s), 4.34(2H, s), 4.35 (2H, s), 6.96-7.07
(2H, m), 7.29 (1H, d, J =8.0 Hz), 7.37 (1H, dd, J = 8.0, 1.7 Hz), 7.50-7.60 (2H, m), 7.70 (1H, dd,

31a-3 —_—
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J=9.0,2.6 Hz), 7.75 (1H, d, J = 1.7 Hz), 7.97 (1H, d, J = 2.6 Hz), 8.68 (1H, d, J = 9.0 Hz), 9.29
(1H, s), 11.89 (1H, s). LC/MS (ESI) m/z: 483 (M+H)*, 481 (M—H).

2-{[(2-{[4'-(Acetylamino)-4-methylbiphenyl-3-yl|amino}-2-oxoethoxy)acetyl]amino}-5-

chlorobenzoic acid (56)
NHAc

COOH O
O—{C:§—NH O HN Qi’
<

o} O Me
56

46D A RIE L [FAEED JTIEIC X 0 34h 7> 585% DI R TR L AW 2157,
IH-NMR (200 MHz, DMSO-ds) 8: 2.07 (3H, s), 2.25 (3H, ), 4.34 (2H, s), 4.36 (2H, s), 7.30 (1H,
d, J = 8.0 Hz), 7.40 (1H, dd, J = 8.0, 1.7 Hz), 7.51-7.80 (6H, m), 7.97 (1H, d, J = 2.6 Hz), 8.68
(1H, d, J=9.0 Hz), 9.31 (1H, s), 10.01 (1H s), 11.91 (1H, s). LC/MS (ESI) m/z: 510 (M+H)*, 508
(M—H)".

34h —_—

5-Chloro-2-{[(2-0x0-2-{[2-(pyridin-4-yl)phenyl]amino}ethoxy)acetyll]amino}benzoic acid
hydrochloride (57)

N=

COOH \_¢
34i _—
Cl NH O HN
1o} o HCl

57
46D A FRIE L [FIEED I X 0 34i00 5 67% DR CRELAEM 25T,
'H-NMR (200 MHz, DMSO-ds) 8: 4.18 (4H, s), 7.38-7.80 (7H, m), 7.94 (1H, d, J = 2.4 Hz), 8.52
(2H, d, J = 5.8 Hz), 8.64 (1H, d, J = 9.1 Hz), 9.38 (1H, s), 11.89 (1H, s). LC/MS (ESI) m/z: 440
(M+H)*, 438 (M—H).

5-Chloro-2-{[(2-ox0-2-{[3-(pyridin-4-yl)phenyl]lamino}ethoxy)acetyl]amino}benzoic acid
(38)

N
72
COOH —
34 - .
cl NH O HN
o o)

58

A6D A RRTE L [ARED 7RI X 0 34)700 5 94% D IR TR G AW & 15 1=,
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IH-NMR (200 MHz, DMSO-ds) 5: 4.31 (2H, s), 4.34 (2H, s), 7.45-7.85 (6H, m), 7.98 (1H, d, J =
2.6 Hz), 8.18 (1H, d, J = 1.7 Hz), 8.66-8.70 (3H, m), 9.99 (1H, s), 12.25 (1H, s). LC/MS (ESI)
m/z: 440 (M+H)*, 438 (M—H)".

5-Chloro-2-{[(2-ox0-2-{[4-(pyridin-4-yl)phenyl]amino}ethoxy)acetyl]Jamino}benzoic acid
(39

COOH
O O

59
A6D A FIE & FIBED FH1EIT X 0 34k ) 5 28% DI R TR B AW 2 157,
IH-NMR (200 MHz, DMSO-ds) &: 4.27 (2H, s), 4.32 (2H, s), 7.60-8.00 (8H, m), 8.60-8.67 (3H,
m), 10.03 (1H, s), 12.52 (1H, s). LC/MS (ESI) m/z: 440 (M+H)*, 438 (M—H) .

Sodium 5-chloro-2-{[(2-0x0-2-{[3-(pyridin-3-yl)phenyl|]amino}ethoxy)acetyl]amino}-
benzoate (60)

Nz

COONa —
31b-1 —_

Cl NH O HN

(6]
60

49 DAL & RO HIEIZ LY 31b-1 705 76%DINR THRELEW Z 15T,
IH-NMR (200 MHz, DMSO-de) 3: 4.18 (2H, s), 4.26 (2H, s), 7.38 (1H, dd, J = 8.7, 2.7 Hz), 7.40-
7.55 (2H, m), 8.03 (1H, d, J = 2.7 Hz), 8.20-8.30 (1H, m), 8.35-8.45 (1H, m), 8.50-8.65 (2H, m),
8.52 (1H, d, J =8.7 Hz), 9.06 (1H, d, J = 1.8 Hz), 10.49 (1H, s), 15.16 (1H, s). LC/MS (ESI) m/z:
440 (M+H)*, 438 (M—H)".

Sodium 5-chloro-2-{[(2-0x0-2-{[3-(pyridin-2-yl)phenyl|]amino}ethoxy)acetyl]amino}-
benzoate (61)

NN
COONa —
341 —_
Cl NH O HN
o} o}

61

49 DARRIE L REED FIEIZ LV 341 726 91%DINRE TREL A E BT,
'H-NMR (200 MHz, DMSO-ds) &: 4.19 (2H, s), 4.26 (2H, s), 7.30-7.50 (3H, m), 7.80-8.00 (2H,
m), 8.04 (1H, d, J = 2.7 Hz), 8.20-8.32 (1H, m), 8.32-8.45 (1H, m), 8.54 (1H, d, J = 8.9 Hz), 8.60-
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8.70 (1H, m), 8.85-8.95 (1H, m), 10.41 (1H, s), 15.09 (1H, s). LC/MS (ESI) m/z: 440 (M+H)",
438 (M—H)".

5-Chloro-2-{[(2-{[3-(furan-3-yl)phenyl]amino}-2-oxoethoxy)acetyll]amino}benzoic acid (62)

7~ 0
COOH —
34m _—
Cl NH O HN
o} 6}

62

46D A RIE L& [FRED J7HEIC X 0 34md 5 90% DR TR AWM & 157,
'H-NMR (400 MHz, DMSO-ds) 8: 4.30 (2H, s), 4.32 (2H, ), 6.87 (1H, dd, J = 1.8, 0.8 Hz), 7.30-
7.37 (2H, m), 7.55-7.62 (1H, m), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.76 (1H, dd, J = 1.8, 1.7 Hz),
7.86 (1H, s), 7.98 (1H, d, J = 2.7 Hz), 8.12 (1H, s), 8.69 (1H, d, J = 9.0 Hz), 9.81 (1H, s), 11.95
(1H, s), 14.06 (1H, br s). LC/MS (ESI) m/z: 429 (M+H)*, 427 (M—H) .

5-Chloro-2-{[(2-{[4-(furan-3-y])phenyl]amino}-2-oxoethoxy)acetyll]amino}benzoic acid (63)

COOH
/=0
34n —_— cl NH O HN P
0 0

63
A6 DA FRIE L [FRED JFIEIC X 0 340> 599% DI R TR EUL AW & 15T,
IH-NMR (200 MHz, DMSO-ds) 8: 4.29 (2H, s), 4.31 (2H, s), 6.90-6.96 (1H, m), 7.57 (2H, d, J =
8.6 Hz), 7.66-7.76 (4H, m), 7.98 (1H, d, J = 2.6 Hz), 8.13 (1H, s), 8.69 (1H, d, J = 8.9 Hz), 9.81
(1H, s), 11.89 (1H, s). LC/MS (ESI) m/z: 429 (M+H)*, 427 (M—H)".

5-Chloro-2-([(2-([3-(furan-2-yl)phenyl|]amino)-2-oxoethoxy)acetyllamino)benzoic acid (64)

\\
COOH (0]
340 _—
Cl NH O HN
0] 0]

64
46D A Ak IE L [REED 5T X 0 3400 597%DINR CREL AW & 157,
'H-NMR (200 MHz, DMSO-dg) &: 4.30 (2H, s), 4.32 (2H, s), 6.60 (1H, dd, J = 3.4, 1.8 Hz), 6.89
(1H, d, J = 3.4 Hz), 7.30-7.48 (2H, m), 7.52-7.61 (1H, m), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.73-
7.79 (1H, m), 7.98 (1H, d, J = 2.7 Hz), 8.05-8.10 (1H, m), 8.69 (1H, d, J = 9.0 Hz), 9.87 (1H, 9),
11.92 (1H, s). LC/MS (ESI) m/z: 429 (M+H)*, 427 (M—H).
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5-Chloro-2-{[(2-0x0-2-{|3-(thiophen-3-yl)phenyl|]amino}ethoxy)acetyl|lamino}benzoic acid
(65)

778
COOH =
31b-2 —
cl NH O HN
o] 0

65

46D A Ak TE & [FRED 7RI X 0 31b-220 5 73% D IR TR B AW & 157=,
IH-NMR (200 MHz, DMSO-de) 3: 4.29 (2H, s), 4.31 (2H, s), 7.38 (1H, dd, J = 7.7, 7.6 Hz), 7.41-
7.47 (1H, m), 7.50 (1H, dd, J = 5.0, 1.3 Hz), 7.61-7.72 (3H, m), 7.84 (1H, dd, J = 2.9, 1.3 Hz),
7.98 (1H, d, J = 2.6 Hz), 8.02-8.06 (1H, m), 8.67 (1H, d, J = 9.0 Hz), 9.86 (1H, s), 12.20 (1H, 3).
LC/MS (ESI) m/z: 445 (M+H)*, 443 (M—H).

5-Chloro-2-{[(2-0x0-2-{[3-(1H-pyrazol-4-yl)phenyl]amino}ethoxy)acetyl]Jamino}benzoic
acid (66)

N
~ 'NH
COOH —
31b-3 B —
Cl NH O HN
o O

66
i) tert-Butyl 4-(3-{[(2-{[4-chloro-2-(methoxycarbonyl)phenyl]amino}-2-
oxoethoxy)acetyl]Jamino} phenyl)-1H-pyrazole-1-carboxylate (31b-3) (70 mg, 0.13 mmol) @
EtOAc (2 mL) ¥A#%(Z 4N hydrochloric acid/EtOAc solution (2 mL) % F L CT=E T 17
PR L7, PO TR, AL AR 5 Lo, ZRIEIC EtOAc B L TY IN
NaOH Z#ML., & o /2ibEm A8 L, KT, &RET 2 2 &Ik b | 1 EEH
FrT & 5 methyl 5-chloro-2-{[(2-ox0-2-{[3-(1H-pyrazol-4-
yl)phenyl]lamino}ethoxy)acetyl]Jamino}benzoate (30 mg, 52%) % 15%7-,
ii)  5-Chloro-2-{[(2-ox0-2-{[3-(1H-pyrazol-4-yl)phenyl]amino}ethoxy)acetyl]Jamino}benzoate
(0.12 g, 0.27 mmol) OTHF (1.2 mL) ¥i#%IZ1IN NaOH ZK¥&iE (0.3 mL) Zix. 50°CT
THFRIFLER Lo, APRIRBL 2 = L2k, BICIN HClZ N x 7z, 75 b ik &)
ZUEHL L, K TUel, T2 2 L2k v I2EMTH 2 KEEW 21572 (0.0819,
70%)s
'H-NMR (200 MHz, DMSO-ds) &: 4.30 (2H, s), 4.31 (2H, s), 7.25-7.37 (2H, m), 7.47-7.57 (1H,
m), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.82-7.88 (1H, m), 7.98 (1H, d, J = 2.7 Hz), 7.99 (2H, s), 8.69
(1H, d, J=9.0 Hz), 9.78 (1H, s), 11.97 (1H, s). LC/MS (ESI) m/z: 429 (M+H)*, 427 (M—H)".

5-Chloro-2-{[(2-{[3-(1-methyl-1H-pyrazol-4-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}-
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benzoic acid (67)

\R
~ N—-Me
COOH —
31b-4 - >
Cl NH O HN
(o} e}

67

46D G Ak TE L [FRED 7RI X 0 31b-47 5 70% D IR TR B L AW & 1572,
'H-NMR (200 MHz, DMSO-d¢) &: 3.87 (3H, s), 4.30 (2H, s), 4.31 (2H, s), 7.24-7.36 (2H, m),
7.44-753 (1H, m),7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.78 (1H, s), 7.85 (1H, s), 7.98 (1H, d, J = 2.7
Hz), 8.08 (1H, s), 8.69 (1H, d, J = 9.0 Hz), 9.78 (1H, s), 11.96(1H, s). LC/MS (ESI) m/z: 443
(M+H)*, 441 (M—H)".

5-Chloro-2-{[(2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}benzoic acid
(68)
0 >N
COOH =
34p _—
CI—<: E>—N H O HN
=

(0] o
68

46D A FRIE L [FRED JFIEIC X 0 34p)> H88% DI K CHREUL AW & 15T,
YIH-NMR (200 MHz, DMSO-dg) 8: 4.31 (2H, s), 4.34 (2H, s), 7.38-7.51 (2H, m), 7.61-7.69 (1H,
m), 7.66 (1H, s), 7.72 (1H, dd, J = 9.0, 2.7 Hz), 7.98 (1H, d, J = 2.7 Hz), 8.11 (1H, s), 8.47 (1H,
s), 8.71 (1H, d, J = 9.0 Hz), 9.97 (1H, s), 11.94 (1H, s). LC/MS (ESI) m/z: 430 (M+H)*, 428
(M—H).

5-Chloro-2-{[(2-{[3-(1,2-oxazol-5-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}benzoic acid
(69)

N
o0 X
COOH —
34q —— Cl NH O HN
) 0]

69
A6D A RRIE L [RRED J7HEIZ & 0 3490 H56% DR TR BEL AW 157,

IH-NMR (200 MHz, DMSO-ds) 8: 4.32 (2H, s), 4.36 (2H, s), 7.00 (1H, d, J = 1.9 Hz), 7.71 (1H,

t,J = 7.8 Hz), 7.62 (1H, dt, J = 7.8, 1.5 Hz), 7.72 (1H, dd, J = 9.0, 2.7 Hz), 7.74-7.82 (1H, m),

7.98 (1H, d, J = 2.7 Hz), 8.26 (1H, t, J = 1.5 Hz), 8.68 (1H, d, J = 1.9 Hz), 8.72 (1H, d, J = 9.0

Hz), 10.04 (1H, s), 11.95 (1H, s). LC/MS (ESI) m/z: 430 (M+H)*, 428 (M—H)".
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5-Chloro-2-{[(2-{[3-(1,2-0xazol-3-yl)phenyl]amino}-2-oxoethoxy)acetyl]amino}benzoic acid
(70)

\©
COOH \
34r —_—
cl NH O HN
0 o)

70

46D A RIE L [FRED JTHEIT X 0 34r7n 5 94% DI R TR B A & 1572,
IH-NMR (200 MHz, DMSO-dg) &: 431 (2H, s), 4.34 (2H, s), 7.10 (1H, d, J = 1.7 Hz), 7.43-7.66
(2H, m), 7.72 (1H, dd, J = 9.0, 2.7 Hz), 7.76-7.86 (1H, m), 7.98 (1H, d, J = 2.7 Hz), 7.24-7.29
(1H, m), 8.71 (1H, d, J = 9.0 Hz), 9.03 (1H, d, J = 1.7 Hz), 10.00 (1H, s), 11.95 (1H, s). LC/MS
(ESI) m/z; 430 (M+H)*, 428 (M—H)".

Sodium 5-chloro-2-{[(2-{[3-(3,5-dimethyl-1,2-0xazol-4-yl)phenyl]Jamino}-2-oxoethoxy)-
acetyllamino}benzoate (71)

COONa \
34s - > Me
cl NH O NH
0 o)

71
49 DAERIE E RO FIEIZ LD 34s 105 96% DR TR EIL AWM 15 T-,
1H-NMR (200 MHz, DMSO-ds) &: 2.26 (3H, s), 2.44 (3H, 5), 4.21 (2H, s), 4.26 (2H, s), 7.05-7.14
(1H, m), 7.34-7.54 (2H, m), 7.95 (1H, d, J = 2.6 Hz), 7.98-8.08 (2H, m), 8.56 (1H, d, J = 8.8 Hz),
10.21 (1H, s), 13.9 (1H, s). LC/MS (ESI) m/z: 458 (M+H)"*, 456 (M—H)".

5-Chloro-2-{[(2-{[3-(1H-imidazol-1-yl)phenyl]amino}-2-0xoethoxy)acetyl|Jamino}benzoic
acid (72)

N\
COOH @
34t —_— :< @
(¢]] NH O HN
O}_/ \_<O

72

46D A ARIE & [REED IR X0 34t 5 75% D IR TRIEL AW & 157=,
IH-NMR (200 MHz, DMSO-ds) &: 4.25 (2H, s), 4.31 (2H, s), 7.41-7.57 (3H, m), 7.57 (1H, dd, J
=8.9, 2.7 Hz), 7.97-8.06 (2H, m), 8.15 (1H, s), 8.41 (1H, s), 8.62 (1H, d, J = 8.9 Hz), 9.20 (1H,
s), 10.23 (1H, s), 13.30 (1H, s). LC/MS (ESI) m/z: 429 (M+H)*, 427 (M—H)".
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Sodium 5-chloro-2-{[(2-0x0-2-{[3-(1H-pyrrol-1-yl)phenyl]amino}ethoxy)acetyl]amino}-
benzoate (73)

@

COONa N

34u _— @
C|—< §>—NH O HN

O O
73

49 DAL & RO HIEIZ LY 34u 22D 93%DIR TRELAEM 21T,
IH-NMR (200 MHz, DMSO-ds) &: 4.17 (2H, s), 4.25 (2H, s), 6.26 (2H, t, J = 2.1 Hz), 7.27-7.44
(2H, m), 7.39 (1H, dd, J = 8.8, 2.7 Hz), 7.72 (2H, t, J = 2.1 Hz), 8.04 (1H, d, J = 2.7 Hz), 8.11-
8.19 (1H, m), 8.44-8.51 (1H, m), 8.52 (1H, d, J = 8.8 Hz), 10.47 (1H, s), 15.13 (1H, 5). LC/MS
(ESI) m/z; 428 (M+H)*, 426 (M—H) .

5-Chloro-2-{[(2-{[3-(furan-3-yl)benzyl|]amino}-2-oxoethoxy)acetyllamino}benzoic acid (74)
COOH
34v — CI@—NH o N
r— ~ o
0 0 =
74
A6DE VL & [FIER D FIEIT KV 34vh 5 85% DI CREAM 1572,
'H-NMR (200 MHz, DMSO-ds) 4: 4.18 (2H, s), 4.23 (2H, s), 4.40 (2H, d, J = 6.0 Hz), 6.89-6.94
(1H, m), 7.20 (1H,d,J=7.6 Hz), 7.34 (1H, dd, J = 7.6, 7.5 Hz), 7.43-7.55 (2H, m), 7.69 (1H, dd,

J=9.0, 2.6 Hz), 7.71-7.76 (1H, m), 7.97 (1H, d, J = 2.6 Hz), 8.14 (1H, s), 8.45 (1H, t, J = 6.0
Hz), 8.65 (1H, d, J = 9.0 Hz), 11.87 (1H, s). LC/MS (ESI) m/z: 443 (M+H)*, 441 (M—H) .

5-Chloro-2-({[(2-{|3-(furan-3-yl)phenyl]amino}-2-oxoethyl)sulfanyl]acetyl}amino)benzoic
acid (75)

Z 0
COOH —
34w —_—
Cl NH S HN
O o

75

46D A FRIE L [FIEED IR X 0 34w B 82% DR TR EL AWM 2 15T,
'H-NMR (200 MHz, DMSO-ds) &: 3.45 (2H, s), 3.65 (2H, s), 6.76-6.82 (1H, m), 7.21-7.43 (3H,
m), 7.60 (1H, dd, J=9.0, 2.7 Hz), 7.68 (1H, s), 7.74 (1H, t, J = 1.7 Hz), 7.87 (1H, d, J = 2.7 Hz),
8.05 (1H, s), 8.51 (1H, d, J = 9.0 Hz), 10.14 (1H, s), 11.64 (1H, s). LC/MS (ESI) m/z: 445 (M+H)*,
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443 (M—H)".

5-Chloro-2-[(3-{[3-(furan-3-yl)phenyl|]amino}-3-oxopropanoyl)amino]benzoic acid (76)

~
COOH 5 8o
39a - . CIG

39a (0.42 g, 0.89 mmol) % EtOH (10 mL), THF (10 mL) 35 X O'DMF (4 mL) DiRA L
\ZIAfR L. KFEFRPHE T T5% Pd/C (40 mg) Z 18HFMIIHFR L7, I T, WK% 18
L AR 595 2 LI KD (REMECh D RE(LEW A 1572 (0.29 mg, 81%),

IH-NMR (200 MHz, DMSO-dg) &: 3.61 (2H, s), 6.83-6.89 (1H, m), 7.29-7.41 (2H, m), 7.45-
7.56 (1H, m), 7.69 (1H, dd, J = 9.0, 2.7 Hz), 7.77 (1H, t, J = 1. 7 Hz), 7.77-7.83 (1H, m), 7.93
(1H,d, J=2.7 Hz), 8.13 (1H, s), 8.53 (1H, J = 9.0 Hz), 10.36 (1H, s), 11.36 (1H, s). LC/MS (ESI)
m/z: 399 (M+H)*, 397 (M—H)".

5-Chloro-2-{[{[3-(furan-3-yl)phenyl]amino}(oxo0)acetyl|]amino}benzoic acid (77)
COOH
e
cl NH O =

39b —_—
O HN

77
A6 DA FRIE L [FRED JFIEI X 0 3907> 529% DI R CHREUL AW & 15T,
'H-NMR (400 MHz, DMSO-dg) &: 6.90 (1H, dd, J = 1.7, 0.8 Hz), 7.37-7.45 (2H, m), 7.76-7.83
(3H, m), 8.02 (1H, d, J = 2.6 Hz), 8.08 (1H, s), 8.15 (1H, s), 8.72 (1H, d, J =9.0 Hz), 10.93 (1H,
s), 12.72 (1H, s), 14.23 (1H, br s). LC/MS (ESI) m/z: 385 (M+H)*, 383 (M—H) . Anal. Calcd for
C1oH13CIN2Os: C, 59.31; H, 3.41; N, 7.28. Found: C, 59.24; H, 3.44; N, 7.25.

5-Chloro-2-{[{[3-(furan-3-yl)benzyl|]amino}(ox0)acetyl]amino}benzoic acid (78)
COOH

78
46D A Ak IE & RO 51T X 0 39¢h 5 55% D IR TRIEL AW & 157=,
'H-NMR (200 MHz, DMSO-ds) &: 4.43 (2H, d, J = 6.3 Hz), 6.94 (1H, dd, J = 1.8, 0.8 Hz), 7.20
(1H, dt, J=7.6, 1.3 Hz), 7.35 (1H, t, J = 7.6 Hz), 7.51 (1H, dt, J = 7.6, 1.3 Hz), 7.56 (1H, t, J =
1.3 Hz), 7.74-7.76 (1H, m), 7.76 (1H, dd, J = 9.0, 2.7 Hz), 7.99 (1H, d, J = 2.7 Hz), 8.18 (1H, dd,
J=1.4,0.8 Hz), 8.69 (1H, d, J = 9.0 Hz), 9.70 (1H, t, J = 6.3 Hz), 12.60 (1H, s). LC/MS (ESI)
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m/z: 399 (M+H)*, 397 (M—H)".

5-Chloro-2-({[3-(furan-3-yl)phenoxy]acetyl}amino)benzoic acid (79)

o}

COOH \

45 —_
>_/

(6]
79

46D RIE & [FARED JTHEIC X 0 457 595% DN R TR B A & 157-,
'H-NMR (200 MHz, DMSO-d¢) &: 4.81 (2H, s), 6.95-7.03 (2H, m), 7.24-7.41 (3H, m), 7.72 (1H,
dd, J=9.0, 2.7 Hz), 7.77 (1H, dd, J = 1.7, 1.6 Hz), 7.98 (1H, d, J = 2.7 Hz), 8.21-8.26 (1H, m),
8.74 (1H, d, J = 9.0 Hz), 12.14 (1H, s). LC/MS (ESI) m/z: 372 (M+H)*, 370 (M—H) . Anal. Calcd
for C1oH14CINOs: C, 61.38; H, 3.80; N, 3.77. Found: C, 61.33; H, 3.75; N, 3.77.

5-Chloro-2-({[3-(furan-3-yl)phenyl]acetyl}amino)benzoic acid (80)

COOH
~
39d —_— CIONH : \:O

o}
80

A6 DA FRIE L [FIRED JFIEIC X 0 39d7)> 5 88% DI K CHREBUL AW & 15T,
IH-NMR (200 MHz, DMSO-dg) &: 3.80 (2H, s), 6.97 (1H, dd, J = 1.7, 0.8 Hz), 7.25 (1H, d, J =
7.7 Hz), 7.37 (1H, 1, I = 7.7 Hz), 7.54 (1H, d, J = 7.7 Hz), 7.62 (1H, s), 7.65 (1H, dd, J = 9.1, 2.7
Hz), 7.75 (1H,t,J = 1.7 Hz), 7.88 (1H, d, J = 2.7 Hz), 8.19 (1H, dd, J = 1.2, 0.8 Hz), 8.53 (1H, d,
J=9.1Hz), 11.10 (1H, s). LC/MS (ESI) m/z: 356 (M+H)*, 354 (M—H)".

5-Chloro-2-({|3-(furan-3-yl)phenyl]carbonyl}amino)benzoic acid (81)

COOH 70

3% E—— cl NH

0
81

46D A FRIE L [FIEED IR X 10 397 H41% DINR TR B A & 157=,
'H-NMR (200 MHz, DMSO-dg) : 7.00-7.08 (1H, m), 7.61 (1H, t, J = 7.7 Hz), 7.74-7.95 (3H, m),
7.75 (1H, dd, J = 9.0, 2.5 Hz), 7.95 (1H, d, J = 2.5 Hz), 8.16 (1H, s), 8.31 (1H, s), 8.72 (1H, d, J
=9.0 Hz), 12.15 (1H, s). LC/MS (ESI) m/z: 342 (M+H)*, 340 (M—H)".

2-[(Biphenyl-3-ylcarbonyl)amino]-5-chlorobenzoic acid (82)
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39f — u@w :/<
0

82
46D AR IE & [ARED I X0 39F00 5 96% DILR TR EBL AW & 157,

'H-NMR (400 MHz, DMSO-ds) 8: 7.41-7.47 (1H, m), 7.50-7.56 (2H, m), 7.69 (1H, t, J = 7.8 Hz),

7.73-7.76 (2H, m), 7.75 (1H, dd, J = 9.0, 1.6 Hz), 7.93-7.98 (2H, m), 8.00 (1H, d, J = 1.6 Hz),

8.21 (1H,J=1.7 Hz),8.74 (1H, d, J=9.0 Hz), 12.20 (1H, s), 14.25 (1H, br s). LC/MS (ESI) m/z:

352 (M+H)*, 350 (M—H)". Anal. Calcd for C2H14CINQa: C, 68.28; H, 4.01; N, 3.98. Found: C,

68.28; H, 3.96; N, 3.97.

2-[(Biphenyl-4-ylcarbonyl)amino]-5-chlorobenzoic acid (83)

COOH

39g E—— CIONH
O@Ph
83
46D A EIE & [FAER O JF71EIZ L 0 3997 5 94% DU TR B AW & 157,
'H-NMR (200 MHz, DMSO-de) &: 7.38-7.58 (3H, m), 7.72 (1H, dd, J = 9.1, 2.7 Hz), 7.72-7.81
(2H, m), 7.83-7.93 (2H, m), 7.99 (1H, d, J = 2.7 Hz), 7.99-8.08 (2H, m), 8.76 (1H, d, J = 9.1 Hz),
12.81 (1H, s). LC/MS (ESI) m/z: 352 (M+H)*, 350 (M—H) .

5-Chloro-2-({[4-(propan-2-yloxy)phenyl]carbonyl}amino)benzoic acid (84)
COOH

39h - . CI‘@*NH
}/-—@o/‘-Pr
0

84
46D A FRIE L [FIEED J7IEIC X 0 390> 5 76% DI R CREL AW & 15T,
IH-NMR (200 MHz, DMSO-dg) &: 1.31 (6H, d, J = 6.0 Hz), 4.70 (1H, sext., J = 1.8 Hz), 7.10
(2H, d, J=9.0 Hz), 7.72 (2H, dd, J = 9.2, 2.8 Hz), 7.89 (2H, d, J = 9.0 Hz), 7.99 (2H, d, J = 2.8
Hz), 8.73 (2H, d, J = 9.2 Hz), 12.03 (1H, s). LC/MS (ESI) m/z: 334 (M+H)*, 332 (M—H)".

5-Chloro-2-{[(4-phenoxyphenyl)carbonyl]amino}benzoic acid (85)

COOH

}—@—oph
0

85
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A6D A% E & FIAR D 1T K0 390 6 73%DINR TR B AWM A 151,
IH-NMR (200 MHz, DMSO-ds) 5: 7.12-7.29 (5H, m), 7.43-7.51 (2H, m), 7.73 (1H, dd, J = 9.0,
2.8 Hz), 7.94-8.00 (3H, m), 8.70 (1H, d, J = 9.0 Hz), 12.04 (1H, s). LC/MS (ESI) m/z: 368 (M+H)*,
366 (M—H)".

2-{[(4-tert-Butylphenyl)carbonyl]amino}-5-chlorobenzoic acid (86)
COOH

39j — cw@m
@t-Bu
0

86
A6D B RLIE & [FAR D J7151Z K 0 39j7 5 98% DI R TR E(L AW #1572,
'H-NMR (200 MHz, DMSO-dg) 8: 1.33 (9H, s), 7.56-7.65 (2H, m), 7.72 (1H, dd, J = 9.0, 2.7 Hz),
7.84-7.93 (2H, m), 7.99 (1H, d, J = 2.7 Hz), 8.75 (1H, d, J = 9.0 Hz), 12.09 (1H, s). LC/MS (ESI)
m/z: 332 (M+H)*, 330 (M—H)".

5-Chloro-2-{[(3-cyclohexylphenyl)carbonyl]amino}benzoic acid (87)

COOH

39k —_— cl NH

o}
87

A6D B IE & RIEED I 10 39kH H97% DI R TR B AW & 157,
IH-NMR (200 MHz, DMSO-ds) 5: 1.08-1.59 (5H, m), 1.63-1.98 (5H, m), 2.51-2.72 (1H, m),
7.44-7.55 (2H, m), 7.74 (1H, dd, J = 9.0, 2.6 Hz), 7.74-7.84 (2H, m), 7.99 (1H, d, J = 2.6 Hz),
8.75 (1H, d, J = 9.0 Hz), 12.12 (1H, s), 14.26 (1H, br s). LC/MS (ESI) m/z: 358 (M+H)*, 356
(M—H)".

5-Chloro-2-({[3-(cyclohex-1-en-1-yl)phenyl]carbonyl}amino)benzoic acid (88)

o ()
391 E—— C|~©—NH O

o
88

46D FIE & [FAERD FIEIZ K0 39172 5 90% DI T RELE M & 1572,
IH-NMR (200 MHz, DMSO-de) 3: 1.54-1.85 (4H, m), 2.14-2.29 (2H, m), 2.36-2.50 (2H, m),
6.25-6.34 (1H, m), 7.52 (1H, t,J =7.7 Hz), 7.68 (1H, d, J = 7.7 Hz), 7.73 (1H, dd, J = 9.1, 2.7
Hz), 7.81 (1H, d, J = 7.7 Hz), 7.95 (1H, s), 7.99 (1H, d, J = 2.7 Hz), 8.74 (1H, d, J = 9.1 Hz),
12.13 (1H, s), 14.26 (1H, br s). LC/MS (ESI) m/z: 356 (M+H)*, 354 (M—H) . Anal. Calcd for
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C20H1sCINOs: C, 67.51; H, 5.10; N, 3.94. Found: C, 67.29; H, 5.08; N, 3.93.

5-Chloro-2-{[(4-cyclohexylphenyl)carbonyl]amino}benzoic acid (89)

COOH

39m cw@—w
U
89
46D A RIE L& [FRED J7HEI X 0 39md 5 79% DR TR AWM & 15T,
'H-NMR (200 MHz, DMSO-ds) &: 1.09-1.55 (5H, m), 1.60-1.94 (5H, m), 2.51-2.68 (1H, m),
7.35-7.47 (2H, m), 7.71 (1H, dd, J = 9.0, 2.7 Hz), 7.80-7.91 (2H, m), 7.99 (1H, d, J = 2.7 Hz),
8.75 (1H, d, J = 9.0 Hz), 12.10 (1H, s). LC/MS (ESI) m/z: 358 (M+H)*, 356 (M—H) .

5-Chloro-2-({[4-(tetrahydro-2 H-pyran-4-yl)phenyl]carbonyl}amino)benzoic acid (90)
COOH
Vst
o
90
ABD AR E & RIARD JTHEIZ L 0 39N> 592% DI R TR BV EW & 157=,
'H-NMR (200 MHz, DMSO-dg) &: 1.56 (4H, m), 2.77-2.99 (1H, m), 3.33-3.67 (2H, m), 3.87-4.04

(2H, m), 7.43-7.52 (2H, m), 7.73 (1H, dd, J = 9.0, 2.6 Hz), 7.85-7.93 (2H, m), 7.99 (1H, d, J =
2.6 Hz), 8.73 (1H, d, J = 9.0 Hz), 12.08 (1H, s). LC/MS (ESI) m/z:360 (M+H)*, 358 (M—H).

5-Chloro-2-({[4-(phenylcarbonyl)phenyl]carbonyl}amino)benzoic acid (91)

COOH

¢} Ph

91

46D A FRIE L [FIEED J71EIC X 0 3907 5 83% DI R TRE AWM & 157=,
'H-NMR (200 MHz, DMSO-d¢) &: 7.54-7.84 (6H, m), 7.88-7.96 (2H, m), 8.00 (1H, d, J = 2.6
Hz), 8.06-8.15 (2H, m), 8.70 (1H, d, J = 9.0 Hz), 12.19 (1H, s). LC/MS (ESI) m/z: 380 (M+H)",
378 (M—H) .

5-Chloro-2-({[4-(1H-pyrrol-1-yl)phenyl]carbonyl}amino)benzoic acid hydrochloride (92)
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COOH

o —
9

HCI
2

46D A RIE L [FARED J7HEIC X 0 39p7> 5 56% DI R TR BL AW 2157,
'H-NMR (200 MHz, DMSO-de) &: 6.34 (2H, t, J = 2.2 Hz), 7.54 (2H, 1, J = 2.2 Hz), 7.73 (1H, d,
J=9.0, 2.7 Hz), 7.78-7.87 (2H, m), 7.69-8.06 (3H, m), 8.72 (1H, d, J = 9.0 Hz), 12.10 (1H, s).
LC/MS (ESI) m/z: 341 (M+H)*, 339 (M—H).

5-Chloro-2-({[4-(pyrrolidin-1-yl)phenyl]carbonyl}amino)benzoic acid hydrochloride (93)
COOH

ovs
o
HCI
93

46D ARk TE L [FRED 7RI X 0 39970 B 82% DULR THRBUL AW 157,
IH-NMR (200 MHz, DMSO-dg) &: 1.82-2.12 (4H, m), 3.14-3.46 (4H, m), 6.56-6.70 (2H, m), 7.68
(1H, dd, J = 9.1, 2.7 Hz), 7.71-7.83 (2H, m), 7.97 (1H, d, J = 2.7 Hz), 8.79 (1H, d, J = 9.1 Hz),
11.94 (1H, s), 14.07 (1H, brs). LC/MS (ESI) m/z: 345 (M+H)*, 343 (M—H)".

5-Chloro-2-({|4-(thiophen-2-yl)phenyl]carbonyl}amino)benzoic acid (94)
COOH
39r - - CI—@NH
>/~—< >—</ ]
o s
94
46 DG RRIE & [FRED LI 10 39rHe 5 85% DR CREL G 21572,
IH-NMR (200 MHz, DMSO-dg) 8: 7.21 (1H, dd, J = 5.0, 3.7 Hz), 7.65-7.73 (2H, m), 7.73 (1H,

dd, J = 9.0, 2.7 Hz), 7.84-7.92 (2H, m), 7.93-8.02 (3H, m), 8.73 (1H, d, J = 9.0 Hz), 12.13 (1H,
s). LC/MS (ESI) m/z: 358 (M+H)*, 356 (M—H)".

2-({|4-(Adamantan-1-yl)phenyl]carbonyl}amino)-5-chlorobenzoic acid (95)

COOH

o}

95

A6DE N EE & FIAR D J7HEIT X 0 39572 5 90% DU R CERE(L S & 1571,
IH-NMR (200 MHz, DMSO-dg) &: 1.72-1.77 (6H, m), 1.88-1.93 (6H, m), 2.05-2.10 (3H, m), 7.57

115



(2H, d, J = 8.4 Hz), 7.73 (1H, dd, J = 9.0, 2.6 Hz), 7.90 (2H, d, J = 8.4 Hz), 7.99 (1H, d, J = 2.6
Hz), 8.74 (1H, d, J = 9.0 Hz), 12.09 (1H, s). LC/MS (ESI) m/z: 410 (M+H)*, 408 (M—H)".

2-({|3-(Adamantan-1-yl)phenyl]carbonyl}amino)-5-chlorobenzoic acid (96)

COOH

39t B —

Cl NH

96
AB6D A RIE L [FRED J7HEIT X 0 39t B 82% DN R TR L AW 215 7=,
'H-NMR (200 MHz, DMSO-de) 8: 1.52-2.19 (15H, m), 7.52 (1H, t, J = 7.7 Hz), 7.66 (1H, d, J =
7.7 Hz), 7.74 (1H, dd, J = 8.9, 2.7 Hz), 7.77 (1H, d, J = 7.7 Hz), 7.94 (1H, s), 8.00 (1H, d, J = 2.7
Hz), 8.76 (1H, d, J = 8.9 Hz), 12.13 (1H, s). LC/MS (ESI) m/z: 410 (M+H)*, 408 (M—H) .

Sodium 5-chloro-2-({[3-(pyridin-4-yl)phenyl]carbonyl}amino)benzoate (97)
N
COONa /N

39v —_—

Cl NH

O
97

49 DAFE L RO HFIEIZ LD 39v D 53%DINR CTERELAY 2 137=,
'H-NMR (200 MHz, DMSO-ds) &: 7.40 (1H, dd, J = 8.8, 2.8 Hz), 7.72 (1H, t, J = 7.8 Hz), 7.77-
7.84 (2H, m), 8.00 (1H, d, J = 2.8 Hz), 8.00-8.07 (1H, m), 8.07-8.15 (1H, m), 8.42 (1H, s), 8.66-
8.75 (3H, m), 15.89 (1H, s). LC/MS (ESI) m/z: 353 (M+H)*, 351 (M—H)".

Sodium 5-chloro-2-({|3-(quinolin-8-yl)phenyl]carbonyl}amino)benzoate (98)

39u _

Cl

49 DARE & RO FIEIZ LY 39u v 5 76% DR TRELAEM 25T,
'H-NMR (400 MHz, DMSO-ds) &: 7.41 (1H, dd, J = 8.8, 2.8 Hz), 7.60 (1H, dd, J = 8.3, 4.2 Hz),
7.65 (1H,t, J = 7.7 Hz), 7.74 (1H, dd, J = 8.1, 7.2 Hz), 7.87 (1H, dd, J = 7.2, 1.5 Hz), 7.88-7.91
(1H, m), 8.02 (1H, d, J = 2.8 Hz), 8.05-8.09 (2H, m), 8.29 (1H, t, J = 1.6 Hz), 8.48 (1H, dd, J =
8.3,1.8 Hz), 8.77 (1H, d, J = 8.8 Hz), 8.94 (1H, dd, J = 4.1, 1.8 Hz), 15.52 (1H, s). LC/MS (ESI)
m/z: 403 (M+H)*, 401 (M—H)". Anal. Calcd for C23H14CIN,NaO3 1.2 H,0: C, 61.88; H, 3.70; N,
6.27. Found: C, 61.91; H, 3.74; N, 6.20.
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Sodium S-chloro-2-({|3-(quinolin-3-yl)phenyl]carbonyl}amino)benzoate (99)

N
COONa N\ /
39w —_
Cl NH O
o)

99
49 DAL & RO HIEIZ LY 39w 75 T7%DILR TER B AWM 2157,
'H-NMR (200 MHz, DMSO-ds) &: 7.40 (1H, dd, J= 8.8, 3.0 Hz), 7.64-7.87 (3H, m), 8.93 (1H, d,
J=2.8 Hz), 8.08-8.16 (4H, m), 8.48-8.52 (1H, m), 8.73 (1H, d, J= 8.8 Hz), 8.77 (1H, d, J=2.4
Hz), 9.34 (1H, d, J=2.0 Hz), 15.94 (1H, s). LC/MS (ESI) m/z: 403 (M+H)*, 401 (M—H) .

Sodium 5-chloro-2-({[|3-(isoquinolin-5-yl)phenyl] carbonyl}amino)benzoate (100)

coone
N

39x R — al NH —
v
100
49 DAFRIE & FIRED IFIEIZ LD 39x 226 T4% DR TE LAY 157,
'H-NMR (200 MHz, DMSO-ds) &: 7.38 (1H, dd, J = 9.0, 2.8 Hz), 7.66-7.86 (5H, m), 7.97 (1H, d,
J=2.8Hz), 8.12-8.24 (3H, m), 8.52 (1H, d, J = 5.8 Hz), 8.71 (1H, d, J = 9.0 Hz), 9.42-9.45 (1H,
m), 15.85 (1H, s). LC/MS (ESI) m/z: 403 (M+H)*, 401 (M—H) .

Sodium 5-chloro-2-({|3-(isoquinolin-4-yl)phenyl] carbonyl}amino)benzoate (101)

COONa ;\l N
el - C|—©»NH Q
I,
101
49 DAL & RIRED IFIEIZ LD 39y 206 98%DILR TR LAY 157,
TH-NMR (200 MHz, DMSO-ds) 8: 7.39 (1H, dd, J = 8.8, 2.6 Hz), 7.74-7.88 (5H, m), 7.98 (1H, d,

J=2.8 Hz), 8.14-8.19 (2H, m), 8.25-8.30 (1H, m), 8.53 (1H, s), 8.72 (1H, d, J = 9.0 Hz), 9.41
(1H, 5), 15.82 (1H, s). LC/MS (ESI) m/z: 403 (M+H)*, 401 (M—H)".

5-Chloro-2-({|3-(naphthalen-1-yl)phenyl]carbonyl}amino)benzoic acid (102)
COOH QQ

oy -

o}

102
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ABD A FRIE & [RIRED 511 £ 0 39270 5 95% DU R THR L E W &2 157~
'H-NMR (200 MHz, DMSO-de) &: 7.50-7.84 (8H, m), 7.98 (1H, d, J = 2.8 Hz), 8.00-8.10 (4H,
m), 8.74 (1H, d, J=9.2 Hz), 12.21 (1H, s), 14.20 (1H, br s). LC/MS (ESI) m/z: 402 (M+H)*, 400
(M-H).

Biological Procedures

REBIL A DIFAE T £ 7213 FEFAE F T, 0.1%Tween80 &4 100 mM Tris-HCI (pH 8) &
¥ LUV bk PAI-1 (Molecular Innovations, Southfield, M1, USA) % 37°C T 15 4yft]l1 >~
Fa_X—h L7, TO%, IBREWE E - H kK tPA (American Diagnostica Inc., Stanford, CT,
USA) ICARNT, Bl&#EE 37°C TI5 M A v a~— kLI, T, ZHUTHEEA
FECTH D, S-2288 ARLFLE (Chromogenix, Milano, Italy) % #shi L 7=,

BRIRAWKIZIX, Method A Ti. 100 mM Tris-HCI (pH 8), 30 mM NaCl, 1% DMSO,
0.1% Tween80, 67 nM PAI-1, 9.8nMtPA. 1 mM S-2288 #3 L U2 (20, 50, 100 M)
ORERYE % G 7~, Method B Tlid, A > F a2X— 3 VEEHIOMEL%Z 50 mM Tris-HCI
(pH 8). 0.15 M NaCl, 1% DMSO. 0.2 mM CHAPS, 0.1% PEG-6000, 5nM PAI-1, 2nM
tPA. 0.2 mM Spectrozyme tPA 35 X OVMEIREE (Fei&lRFE 0.625, 2.5, 10 pM) DRBRYE %
“i,

tPA OIEFIC L » TREILE (S-2288) oWl SN ClEM L p=tn7=0 %
Oy e R & VT 405 nm TE=H— LT,

PAI-1 DFRBRTENEIL, PINETED H /33 & LTE L7z, ICs I, logit-log /3 HTiZ K- T
KTz,

Pharmacokinetics

ARERL AW O M R AT I, HEME Wistar 7 v MIZAEAY (50 mg/kg) £ 7213 50RE
HOILEY Smg/kg ZIRG L CRA CTHENRE Lo, &501 (0 ) B X051 1,
2, 68 KON 24 BEMAICERIRD SERE L 72 ifiig 2 3k & Uiz, Mgy e, Wit
HPLCIZ X > THIE L, Coax BE O Tin ZRDT,

TEMBEOFHH
LW O EMEE O EITIT, HEELEIEPE (density functional theory, DFT) % H

W, BRI IE B3LYP 6-31G™ A il L 7= Spartan 18 for Windows (Wavefunction,
Inc.) ZHW 7=,
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