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(57) Abstract: Provided are a 2-polysubstituted aromatic ring-pyrimidine derivative and an optical isomer thereot or a pharmaceutically
acceptable salt or solvate thereof. The compound and the optical isomer thereot or the pharmaceutically acceptable salt or solvate thereof
can be used in the preparation of an anti-tumor drug. The present invention uses the N-substituted pyridine-2-aminopyrimidine obtained
through the structure-based virtual screening as a lead compound, designs and synthesizes a series of brand new small molecular Chk1
inhibitors, and tests the compounds for the Chk1 kinase inhibitory activity on a molecular level. The experiments confirm that the
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compound is a promising Chk1 inhibitor having strong anti-cancer effects and that the Chk1 kinase inhibitory activity and is a new
drug for treating cancers, and can be used to treat solid tumours or leukemia associated with cell proliferation in humans or animals.
The 2-polysubstituted aromatic ring-pyrimidine derivative provided by the present invention has the structure of general formula I:

(57) FFE: AR AL —Fh2- 2 BT IR -ME e AT A W) R HOe s 7 M AR s L 2 22 BT 32 () R B 1 540 »
FTR AP R A S M VR B L 2 2 b RT3 A2 1Y) B B ) 0 R AE Rl s TR S R B R . A R
LAH I e 45 R 1) R AU 07 8 45 B AR N- AR IE e -2- B B M I D SE AL & 4, BETE R B T — RA B /b oy
FChkIMEIFR], HXZ A EDBEAT T 48 F7KF B Chk DSBS I H1E M. SCI0ESE, BTk (b &4 & —Fb
FUREAE A 98, FAT Chk I BBEMBIE P, 2 # = A Chk LMHI 7, 28 B REIaR 7 2590, ) B 697 A Bk
ZN AR B TE A O B SEAR TR L S . AR BRI 2- 2 BT3P -MEnE SRAT AR R A A T 454



WO 2018/086546 PCT/CN2017/110029
1

2-2 AT - e SEATAE ) S i % AR 24 i e

AR,

AN Ry, BHARW R 2-2 BT - e 2R A1 A1) e HOt o e AR B L 25
ERIESZ R BOE NG B WA S B HAE S S B o
BEREA

B NSEFR BB RN 2084, BV ed 17 5 gl s ARy, EREE
PRI OO — REOLER . R IIE eI TIiE R A FARWGIT . G T izt
J74, Hh DI T OB, ISk, BEAE MR 0 T EEARBOZ T R, AN DB ) SR
YNGR A, (HHE T M2 2Rk BRI 2 RENE, B—m 2t A 2 LR @i
. REITEYIRZ )y DNA #5254, Hamd B3 m 40 e/ DNA &5 i, 14
DNA 55 5%, BR SR TR 4n i 1, e 3 AR A7 . (R i B 22,
ol MEREN, HirdEh oA Rz rt. Fit, 1RY9E DNA #{G 2451k
HRE s, FRASRMRMNZAY), 25 DNA BB ZAMEA R 2, 1ERAK DNA #ifh 259
HZFNERI R, 3858 DNA SR 2RI 2R, RIRAREERIE 2 25T 24 K A 1 R
B Horh, o g E SHAH OS2I R S H 5 DNA 545 25001565 F 24 (1) SR S U 4F ok 5|
TN R OR DSR2 I

HZAMEA A 5G] AR08 74 FREIN, AN REE £ G1, S
B¢ G2/M Hi#4T DNA 25, SEBREEREHNT K. A KE RS DB T /e T
A —BAN A (5 T I, MR SR RGN &S, SERIET A A, 15, 8
AR HR . TSR, H, Mg RERRIGIED ps3 FE AT Gl kA S
2, TS A G2/M HHIN 3= B HH 40 B S A 7 sBF 1 (Checkpoint kinase 1) 5. R4 i
JAAN LA pS3 hRE ISk N S B G2/M HHIW PR /E Y DNA Hi45: 15 T8 T 1 B AL
file EFAF pS3 BRI ML, ] Chkl & ARG R4 M E AR, E4EE -3 i 40 iR
T2, IR M T AR TE RN ps3 WHIEALH], SR FERAE G1 JHIMASZ M. K,
Chk1 FHI 7T VE NS BIVEIT 259, 16 B Hh 3 5 b g 40 Bt 07 B4k 7 O BBUE M, s vh
7R

AN, ERRE ARG IS =T, WEA DNA fifhit & mk s K= il K 347278 F1E
U, Chkl #l AR AT i A, i “AREUE” KMLHERIEME A0, E2NEITINE
1o T IX-—¥0I7 %KM, Chkl #PHGHAT BT B 4k e, BIps . Bofp & 4 e A
S 2, M R et s S Do e e R v 3R 3K A AU IR (VB 9T

R EY, ARESHEM NG EY O AR Chk LI 74 A0, XLk,
AR IR AR A AP R T BRI TUMEER . B AT, A 114N Chk 11
FIBEN TIGREEFT, SINISUE T Chk L/E A g v 7 88 s i IE S P o
R\AE

AKREE et — Pl 2-2 B 5 B - g 807 AN S HOG 7 b AR B 252 bmT 2
ZHEBERAY . R—MIUuRfERTE, B Chkl $IHIER KT 2-2 BURS BR-mng 25
xR

A TR AL 2- 22 B 5 R - g BT AR B s A 1)H&5



WO 2018/086546 PCT/CN2017/110029

R4

R, Lq(J)m
Rin A
N R
Ry” N7 "B

|
LG R R B 25 F 2 M ER B &1, Ho
A AHRECE IR s BN e s £ B 1~3 Mk E 0. NA S e S T
Ly R4
IR T, TR BRI B MM Rs ZEF; HP¥R A fRIE T o ~7N e

TR R

o o o
Y I I Tl )

N N N SN =\ sy

e e B1\ s
| ? ? N
\N/ko W S \N’&o \N/l%o

B ﬁQ-NH\ H N H o ~ H O ~ H ~ H ’ :/H\:E'j Bl Q H\ C1.4

Bedk pfUN Cr-gBidk. Crg BEEAE. AR Cormg oA

RiZEAXJEF. Ciebid:. XAICH Ciebidl. CioIhliit. XICH Cio ks, CiglisA
Ay KR Cre bdE . Cog itk Co EEHURIIMEIL . Cos FIE . Co FRIEHUARIIBLEE
FTEHAREEUR ) FLIT BN To 5 IR 2830, Ik 55 R 5 1~3 Mk O - N M S 2%
JR, B EEUS, SERECE B, Pk B 3 R, 2 (ENULE, Pridrg sy
FEBUE RN T AL ORI BRI, Ry, ML BERR. ENE,

R, B H H. BER. L. Flk. Cus bk, MU Cis fidk. -C (=0) ORy. -C
(=0) NHRy,. -NHR;,. -ORp. -NHCORy; Ry T H H. Cij Hiddk. ALK Cis kil Cis
Ptk AR Crs bt i Cro filidE:

R, #%H H. -NHRc. -N(Rc),. -ORc. -SRc; Re #H Cryfedk. S Cp kit Cusy
ek, Croeldk;

Ry B K3 fEEE. &L, Crsbedd, MUK Csfidk. Cs it xfRH Cis i
. Crs bl xR Crs befiedE;

Lii%H O, S, NH 3 Hk;

m=0~2;

RyER Cipbidd. UW Ciobedt. REHNRR C-fik. Cokiled. =R Cyft
ks, Crop bt MUK CrpbedldE . fom~ /\n & BUNRRIE:

Rs G H X2 AHAE. JAE. =W, Cu budt. Cos besddh. BiehE . Qe kBt
Jiz o

B, AR R A S HAA T DB () 254



WO 2018/086546 PCT/CN2017/110029

3
R4
R2 Lé) )m
R AN .X—W
N ZA Y Rs
| 7%
. AN

R HSGEr R B L 252 a2 i EA R A, Hip
W. X. Y M ZMEBAFE, 250k E N C O

| o~ o~ B1\N/
=0 \-0
\N/go \N/S\\O \N,S\\O \N/&O \N/&O
BﬁQ-NH\ H N H N H N H N H ’ :/H\:E'j Bljig H\ Cl.

JEFE . BIARHY Cr-y ity Crg B3, ICH Cr-g Besi 3

RiIEH K F. Crebidl. KL Crelitdd. CisMbidt. mIRIN Coe FPlEHE. Cre i
B ARHT Cre et Cos Midh . Co ARG L. Cos HLEE. Co NI,
FTEHAREEUR ) FLIT BN o5 IR T 2830, Ik MR8 1~3 Mg H O - N AT S AR5
+, BN BRER, SEUREC=EUR, Pk (B B R, B2 s

R, MF1EH H. WK, k. k. Cus fidk. MK Cis kit -C (=0) ORy. -C
(=0) NHRy,. -NHR;,. -ORp. -NHCORy; Ry T H H. Cij Hiddk. ALK Cis kil Cis
Ptk AR Crs bt i Cro filidE:

R, % H H. -NHRc. -N(Rc),» -ORc. -SRc; Rec #H Cip Fedk. ALK Crs kit Cuos
Febidh, Cro k. Crq s

Ry B K3 fEEE. &L, Crsbedd, MUK Csfidk. Cs it xfRH Cis i
Ay Cra et xR Cos buliedt;

Lii%H O, S, NH 3 Hk;

m=0~2;

RyIEH Hy Crofidt. xfAH Cip ke, FRAEBURE Cim ks, Crpbeledt,. xifH Ci.
T BERGEE. Crofidt. xR Crp betd i T~ /& BURRE,

Rs e A Kz AHAEE. B, =@/, Cus bk, Cus Fufddt . Mot B R Bt
Jiz o

LG R R B 25 F 2 M ER B &1, Ho
W. Xo Y M ZHFBAR, 72557k E N B C;



WO 2018/086546 PCT/CN2017/110029

4
Bi~
| (I)/ O/ 1 N/
\NLO \N,S\\‘O \N/S\\‘O \N/&O \N/&O
BﬁQ-NH\ H N H O N H O N H N H ’ :/H\:E'j Bljig H\ Cl.

JEFE . BIARHY Cr-y ity Crg B3, ICH Cr-g Besi 3

RiEE KT Crebidd. MUK Crekidh. CioIhkidh. AU Coobidt. Creki®
Hey AR Cre KIS Cog itk Co RAEIURMIMSE . Cos FLIE. Co AU S IE
T HBARBEAR I FLTC BN U B -G, B 2R & 1~3 NMEH O « N A S (28R
¥+, BN BREUR. WEUREC IR, Bl (RS B R, 2

R, FIEH H. iz, A, JUE. Cus bkt XK Cis ki, -C (=0) ORy. -C
(=0) NHRy,. -NHR;,. -ORp. -NHCORy; Ry T H H. Cij Hiddk. ALK Cis kil Cis
P B, AR Cra bt Coy el h;

R, % H H. -NHRc. -N(Rc),. -ORc. -SRe; Re #EH Cp; Bk, Crr Hbidt. Cy ki
55

RyiEH iz fHAE. JAE. CrsbidE. wARH Crs bk, Cis i, iR Crs bt
ey Crsbeledt, ERRT Crs befiedt;

Li%H O. S. NH B & Hhsk;

m=0~2;

RyIEH H. Crofidt. ifRH Crofidt. BB C bk, Crrlehédt. xR C.
s Bl Cro b, R Crpbedldt . 1o~ ) Un i BRI,

Rs K HKE. FAE. ZRF . Cus kit Cus S, ik, B AEBE
fi% o

R, AR PN AP 2 A (V) BGE (V) K 51 -

R4

J a2 RR B 2528 E R 2 s BA R AW, Hor:

W. X. Y M ZAHHFEBAR, 4555k N C O

RiEHKET CrebidE. WIS Crelidk. CisIhlidt. XifRIH CooFRBEdE. Cre kil
Sy HARIE Cre T2t Cog Midh. Cog FRAEIURINIR L. Cos HLEE. Cog FIEHUR ISR,
TEHARBEUR B B IT BN oA R BUS 24 58, iR 55 2 a8 1~3 NEH O - NI S 2%
JRF, BN AR, BUEAREL =R, b B i B R, 2

R, H H. x&. fHi. &I, Cus bkt XM Cus fikk. -C (=0) ORy. -C
(=0) NHRp. -NHRy. -OR,. -NHCORy: Ry, fFiEH H. Cis Fiedk. iU Cus kidk. Cus
PRk AR Cra bt B Cro St

R, ¥ H. -NHRc. -N(Rc),. -ORc. -SRc; Re & H C; Bk, C; Bledt. Cr Mks
K



WO 2018/086546 PCT/CN2017/110029
5

Ry B K # . fEkE. & Cuslidd, KR Cis fidk. Cis e, xH Cis i
S Cra Bt KRN Crs Bl

Lii&H O. S. NH & Hsk;

m=0~2

Ry H H. Crobidt. s Crofidt. BILEURI C Btk Crokeliidt. LR Cu.
PRl Cro k. M Crn bt T~ /& BURHREE;

RsIEH K& M. FE. Z/FE. Cs bk, Cs brid, BilsE. B itnt
fi& o
RN, ARKRIER(IV) SRk st E .
N -5 (1= FF R | - -4 - ) - NP (1= FP - 5-(WR I -4- B8 L AL i -3 -5 )2 4- — G ks
N B -5 (1-FF 3o | - 143 ) - NP (3-(WR I -4- S0 % ) S S 5 - )2, 4- — R Fkmge
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(S)-N"*-FP J-5-(1- FP 3k - 1 H-nbL -4 -3 )- NP (- S L -3 - (WR M -3 - i Yt i -5- 382, 4- Iz
(R)-N*-F -5 = 3 PR B - NP - (2- S - 3-(WR Wi - 3- A B e -5 - B )-2,4- Rk e

W
W

g
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N-FA -5 (1-F - L - -4 35 )- N - (2- 33 - 3- (MR W -4- SR 22 L - 5- 32 )- 2, 4- R g i
N-FR -5 (1-F - 1 - 435 )- NP - (-3 3 -3-(2- - R &L VA S Ik - 5- 3 )2, 4- R L
-

(R)-N*-F J-5-(1-FR -1 H-E -4 )-N?-(2- B k-3 -(1- — R L TR k-2 - 0tk g -5-3) -2, 4-
R MR

(8)-N*-F 3-5-(1- B - 1 - me-4- 32 )- V- (- S50 -3-(1- - R A L Tk -2- S 3 ik e - 5- 3 )-2, 4-
R MR

N JE-5-(1- B 3 1 H-PHE M 435 ) - NP (2- 81 -3 - (V- PR DR R I -4 - A8 R g -5 - )-2, 4~ S Jk s
I

N-F -5 =00 B -V -(2- U -3- (V- FR SR DR I 4- S S L e -5 - 5)-2,4- kg

N -5 (4- P LI -2 - N - (2- S L -3 - (WR -3 - AU YL g -5 - 05 )- 2, 4- — S L

FAL FiR SR 2 2 E RIS S B R A .

AR R BR R FH AR AU AN 523 BT 880 7T LA 26 AR R PR BT 1) 2-ERA s e 284k A )
the FriRME T UUEANIIREL. AR RS, FrRp AN ShE Mg, & 9mih. &
BRih. SERM L. L-3ERMEE. DR, M. MNEEER L. X PRI L. PR
e EFIRESE, RN YRS A KR TR, TR, MRS, B, 5K
BRI, WREER, —RFRRS AR TR . SRR, 5y AR, WX
Tl PR B ] P ST R 4 T JF 0 PR R R 2h . RTIR R, SAENIRER, WM, E9m, WO
L. LA, D-INARER, SRR, FRKRE. L-FERER, D-SFRER, IRHRBUTE
TR 3 SRR, IR EARBIARLZR A EREBIRLE R, 5T
LR, WA MRONEARR. SRR, SR, S&MK), MR, R, BRsRS ek
JRHE L P 5

RRHIE A B R RMEMAMA Y, FridZmasma s a0 Rig ka5 bl
Fo—Fhak 2 fh g5 L2 AR SRR, I G R4 5 ] DU AR R B 1 2- B A s g 2
WEY. Frid b SRC T Tt s R e 255 L2 08k, prid
AW FAR AR A T R — BT 2.

JIT IR SR A L5 24 2 U R R, RIER, SEFER, AR, IS, R, R
URER, RIETEHER], W B, RS, BERGER LUNNERA], kA% KK
B ZGMmT LRI R 70, ), R, BREE, DB STz 2 Mk, B &R 2
W5y mT LA 8 2 4 40U P i I YV 4

AR R PR )~ R V)FTIR A IO R R L 252 FrlEe2
BAFIEY . RO F ARSI 2525 T T332 10 SR Bva A 0 s oRn /s 5 o7 . Hih 2
Yol A I AE ] #&  Chkl PGB, BBl e fl 2 ia T A s A e R A . B
020 B3 A O R OB, TR i B AL R . U ELRE . PURE. e, RITPIIRE. £
. Eipm. B, RIS, MUF. MEUE. RS gR . SRR . SE. . B
WhsE . FHE. A 8E. FEIUE. FENBDE. 2. BitkE. o9, BE. &F
e B, O, BRIBRBUE. WE. 2RMEEER . REMAKR BT IR LS P ER
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HomT 25 SR A AT ) Mo 25 R E IR AR IR e 20— PP DL RIS BRI 288 GF il fth
W%, S-URMERE, FARR, HiRE) o LA EGR . R o R R mE )
(LB R, Z2REE) o a7l (MEK #1H17), PARP #1157, Scr SRS
7, mTOR $HI57, 28 RGNS

KRB A B Bk B AT 2T, 18 DUR A0 SRSEI:
i

(1) 5-R-2-HUAC-3-AEHEMEmE (B S-UR-2-FE-3- i ALk e ) 7Eml It 26 (NaH ARAERI5%
) T, SAFR Gy B LS B S B A5 B A [F] B I IE B s

(2) DL 5-{R-2,4- Mg s FokRL, Rk A (B e ) A2 A 15 21 5-1R-2,4-
THUREEGE B DL 224 B g Oy JE B IR S 1R B S-IR-2-ZUEMENE, SE48 Suzuki K, H5
AR mEE A BOR A AR AL ) Buchwald-Hartwig 28 AR N, B¢ 5 I Boce 747545 2 H b
B AT RAR A 2-2 B Mg v (A4 5 5 B S-IRITEIE 22 Buchwald-Hartwig 28 XA
Bk, SRE4 Suzuki BN, MEPESAAE T IR Boc fR4P ISR B bn 9+
AW 1-6 T R8T Z1 A il i 2 ) 4«

R4
NaH, Rg-OH o{) )m
z&)/st THF,0°C-r.t z&v/_R5
X
Br/kY
HN™ 3\
Br CHsNHz \ﬁ\ NH/EOH .
DME, reflux
J4
o m R4
LR . )
5 X, Paadba);, Cs;C05 \ N=y KN g 'm
r Xantphos, dioxane, 100°C Nz | N AV R
- R
%5x
—_— N’)\N/I\y' W,X,Y,Z=C/N/O
DCM, TFA, 0°C-r.t H

WA 7-16 LT FI5 i 2 ] 7% -

NO
CN NaH, R4 OH
l THF 0°C- rt
Br O’R4
X CN
|\ Ry
NBS Br “ B sz(dba)3, 052CO3, o)

E\N CH;CN Br. N Ri-boronic acidlester Ry~ vy Xantphos, dioxane, 100°C Ry~ = | CN
N/)\NH | . Pd(dppfiCl,, 1N Na;COs | Py _ l N/)\N N
2 N NH2 pME, refiux N©ONR, DCM, TFA, 0°C-r.t H

WA 17-43 F2 18N 51 & s 2 il 4% -
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/ R1 Ve

CH3;ONa,MeOH/ -boronic acid/ester,

CH3NH2 EtOH NH3/EtOH Pd(dppNCly INNa,CO3 g L
N
/k \ﬁ\ )\ 100°C )\ DME, reflux | A

N” NH,
oh
| X CN
2N, Pdy(dba)s, Cs,CO;3, X~ O,R4
Xantphos, dioxane, 100°C
NNy 2NN
- | )\ | X=0/NH
I~ N
DCM, TFA, 0°C-r.t N H X
WEY) 44 1 BT BIE Bt Bl 4%
Triisopropyl borate,
2/\,\\1 n -BuLi 2\
S) tquene/THF41 )\ B(O'PrjsLi
-78°C-0°C
NBoc N
0 IIBOC 4 \
XN N S~ “B(O'Pr)sLi “
|\ J/\j Pd(dppfCl,,
HNT B F T, Pdy(dba)s, HN” o CuCl, ZnCly, C,C03 N\~ N
Cs,CO;3, Xantphos g CN DMF, 100°C / \
Br: N - I N Z _— S N y CN
| L dioxane, 100°C )\ _ | )N\ |
N™ "NH, DCM, TFA NN XN
0°C-rt H
Tk

(1) 5-PL-2-FEE-3-M B me FEB PR 26 11 (Nall FZAEMISRE) T, 5AHEIM IR B4 5%
A BAS [T B I REIE J BL

(2) LA 2,4- " 5-5- = P A E s an lURE,  MRKIR 4 R BRL (BT AR 2 AR5 21 2,4- —HL
AS-= A LM E B DL 2-5-5- =R P A o s A, -5 _BaREnE Fr BOR A AR AL
[¥) Buchwal-Hartwig ¢ 3B IR SN, 5 R Boe fRY7 245 2 HArL &4

WEH) 45 G R E AN T -

.R
vy

o ~CN
F E | , Pd2(db3)3, 032CO3, F Y,R4
F NH.* H.O F Br 2N Xantphos, dioxane, 100°C F CN
L, T e s Ve
NMP -_—

N™ "NH, DCM, TFA, 0°C-r.t

WAV 46-50 & IR LT
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F ¢  CHsONaMeOH/ F X7 F X7
F CHsNHpEtOH NHs'H,0
F A —  F SN ——=» F lti
A A\ N NH,
y-Fe
I\ CN i
5~ ~N: Pda(dba)s, Cs2CO;, e F X~ Yo
Xantphos, dloxane,100iC E XN = | CN
— |N¢kN SN X=0/NH
DCM, TFA, 0°C-r.t H Y =0/NH

AR R NI SLI0 sk, AR W] o 5K AR 734 5 B AT 1 25 21585 ¥ Chik LR
TR, TR TR AN B M SR PEAE O 0 SEAR R B (I 29 R AR R B AT T
ZERL Y RE AT 145 B 0 2- AL WA N Je AL G, Wt IR A T — R BIAHK /N 5 Chk 147]
HF, HXFZFU AT T 5 F KPR Chk LB HE IR . 1R, Kb s
Yo B P 25 B0 5 ) Chk GG PR, 247 AT A Chk L3R, v iEvar R0 17 B2
Y.

Y EE 5 B
1 /& CHK1 4l 57) 5 HAMZG /2 MV 4-11 4 I (195 1 -
HARSLHETT

KRG EHR— DU, BUT SEHEE 00 AR B, A2 U7 20
il AR o

Bl & SHE] 1. N*-F J-5-(1- FF -1 -G A 4= )- N (1 - PP 3 - S (WR I -4- A 358 ) b -3 - 356 ) -
2,4- "G AwnE (A D

Boc

NBoc
N02 O
ﬁ NaH, OH A
N THR .0t \N'N_

1-2
ci HN" }
Br\f\ CHsNHz \f\ NH,/EtOH Br\(L
CI MeOH /)\ 100°C N/ H, dppf)CIz 1N Na,CO3 H,
13 1-5 DME, reflux 16
@)
N rd
1-2, sz(dba)3, CSZCO3, AN AR HN (0]

N
Xantphos, dioxane, 100°C = XN =
- . | )\ N—
— NN N

DCM, TFA, 0°C-r.t
A1

IR 1. N-BUT E BRI -4-((G-IR-1-F -1 F-nh -5 - SR E CHh ek 1-2) &%
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NBoc
O
—
jo=
Br N

B N-FUT E R -4-F2 LR E (460 mg, 2.29 mmol) ETI/K THF (72 mL) 1, Kt
BHE, SN 60%E 449 (108 mg, 4.5 mmol) , =i FHHEE 10 min. FHEZE 35° C,
PEFE 10 mino #5 3-7R-1-FFHL-S-RgFEMEME (360 mg, 1.75 mmol) BT 50 mL =FHJfH, &K
RYTFIIATEK THE (4.8 mL) , & FRGIFR N ERZAS R IMA R BIEH (2] 20 min N
SEHE) , EIRNHEE 1 ho IR S AR KRR, P IS ) FRE R AT S A 4l
fb, DL PE:EtOAc (50:9) AL A, 548 EAMIMKRY. Yield: 79%; LCMS: mz =

361[M+1]".
IR 2 A-RE S 2-E -5 E (P A 1-4) B
HN™
Br.
(L
N Cl

W 5-1R-2,4- —FEELE (5 g, 22 mmol) VAT HEE (42 mL) w1, JKIKEAITHIN 33%I%)
R ZFEE W (675 mL) , =i FHHE 30 mine WS MHBIER, FREERAEHraitk, D
PE:EtOAc (5:1) N¥EBA, BAGEEK, Yield: 88%; mp: 139-141° C; 'H NMR (500
MHz, DMSO-dq): & 8.85 (s, Ar-H, 1H), 7.75 (br, NH, 1H), 2.85(d,J/ =3.9 Hz, CHs, 3H); ESI-
MS: m/z =222 [M+1]".

B3 5 IR-N-F 2 4- B NE (R RE 1-5) Ak

HN™

Br.

P
N~ “NH,

BAAEY 1-4 (275 mg, 1.23 mmol) E T HEH, MAZTWMNE LEEEHR (20 mL)
100°C THEH: 24 he W B =R, WL BVCE RS R RY . HEREZE20, D
PE:EtOAc (2:1) N¥EHA, BAMEE. Yield: 78%; 'H NMR (500 MHz, CDCls): 6 7.86
(s, Ar-H, 1H), 5.22 (br, NH, 1H), 4.85 (br, NH,, 2H), 2.99 (d, J = 6.0 Hz, CHs, 3H); ESI-MS: m/z
=204 [M+17",

B 4 S-(1-F 3L 1 H-E -4 ) -N* - FR 3k 2 4- g tkmsnge (i) ik 1-6) &
N=  HNT
_N P
(Y
N¢kNH2
BAFE, HALAY 1-5 (290 mg, 1.43 mmol) ,  1-FF 31 A -4 - B 1 A7 000 e i
(358mg, 1.72 mmol) , Pd(dppf)Cl, (54 mg, 0.07 mmol) KRS HIMANZ —FE —HEE (14
mL) , INNaCOs KK (2.8 mL) , BRI FIE A IR ESEASFR R . R
JERT4ifL, BL CHyCl:EtOH (25:1) ARl A A&, Yield: 75%; mp: 226-
228°C; 'H NMR (500 MHz, DMSO-ds): & 7.88 (s, Ar-H, 1H), 7.49 (s, Ar-H, 1H), 7.35 (s, Ar-H,
1H), 6.22 (br, NH,, 2H), 5.96 (q, J = 4.5 Hz, NH, 1H), 3.51 (s, CHs, 3H), 2.86 (d, J = 4.5 Hz, CH;,
3H); ESI-MS: m/z =205 [M+1]",
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AR S N BE-5-(1-FF 3k - 1 F-nL i 432 ) -V (1- FR -5 -(WR I -4- AR 32k )k -3 -3 )-2,4- 47

g (a1 Gk
9
N rd

A= HN 0

BAME T, MALEY) 5a (169 mg, 0.986 mmol) , 2a (376mg, 0.986 mmol) , =( ¥
L) 48 (9 mg, 0.00986 mmol) , 4,5-X0 - HFHW-9,9- ~FHFFEAHLE (15 mg, 0.026
mmol) , TKIRHE (450 mg, 1.38 mmol) HIREYITIMAT/K —EHAH (6 mL) , [FEjHH:
MR HhPE, WUEEMOERIRRRY . FHEEAEN 44k, BL CHCL:EtOH (30:1) A/t
A, HAAAEE. H=®RCOBM Boc IR HEMS O MOFE . Yield: 65%; LCMS: mz =
385[M+17".

H 4 SEHEG] 2. N'-FF 3E5-(1-FF 3k - LH- ML M43 )- NP (3-(WR e -4- 580 55 S S -5 362, 4- —
S (LAY 2)

Boc

17 1-8
= AN 18, Pdy(dba);, Cs,CO
N _— 2( a $2 3 /
| \)N\ Xantphos dioxane, 100°C ﬁ
o
N NH,
16 DCM, TFA, 0°C-r.t

U1 N-BUT R FE-4-((S-1R- -3 ) S IR e CrP Al 1-8) ARk

NBoc
(0]

\
L

Br 0

ARGPIRS RN 1 PR 1 HERUTRAY 12 ERTTE, N S-IR-3-HE it
(&0 1-7) H1 % 4L 540 1-8. Yield: 63%; LCMS: m/z=348[M+1]",

HIR 2. N-FF-5-(1-FF -1 H-ME -4 3 )- N7 (3-(WRIE -4- 58 3 ) -5 3k -2 4- — g s
e (LEW 2) ARk

N



WO 2018/086546 PCT/CN2017/110029
13

N\ ’N\ HN/ (o}
@ ﬁN
N/)\N O
H
HAHOP RS LRGP S, HEUTHAEY L G0, Dok 1-8 f1 1-6
JERE, H&ERMLEY) 2. Yield: 65%; LCMS: m/z=371[M+1]",

il e S 3. N =51 P - - P-4 ) NP (1- -0 (WR G -4 ) K 14 5 -
2,4-H AW ((LEY3)

NH

Boc

NBoc
N02 /C/

(@]
NA NaH, OH NA

SN tiE et . N

Br
1-9 1410
NH
N @
~\ HN 1-10, Pd,(dba)s, Cs,COs, \N,N\ HN” o
—
| N Xantphos, dioxane, 100°C = | N NA
N_
o
NH, N/)\N)w
16 DCM, TFA, 0°C-r.t H
W3

I 1. N-BUT E BRI -4-((4-1R-1-FF - 1 -k e 2- B S IR e (PP ajAA 1-10) &k

/CNBOC

O

N

5 AN
r

BROPIRESE RG] 1 D 1 HBRUTHED 12 MEBOTE, A 4-1R-1-F F-2-1
SRR (IL A 1-9) &L & 1-10. Yield: 67%; LCMS: m/z=361[M+1]",
HIR 2. N-F -5 (1-FF 3 - LH-ME M -4-35)-N-(1- B FE -2 (WR e -3 - 3k ) K I 4- 362, 4- — 3%
e (WS 3) Gk
NH
e S

NI\ HN e}

Z SN NA_
LN
NN

ARG ES LR 1 P8 5. BB THAEY 1 ERDTE, DohEE 1-10 T 1-6
MR, AR AY) 3. Yield: 65%; LCMS: m/z=384[M+1]".

B SEHE] 4. N'-FR 3R -5-(1- FF 35k - | H-NH e 4 ) - N (2-(WR I -4- 28 ik ) S R I -5 -3 )2, 4-
A (L&Y 4)
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Boc
NBoc
NO, 0
NaH, OH
N - "\
g s THRoCrt Mg
1-11 112
NH
Ne=  HNT
~\ 1-12, Pdy(dba)s, Cs,COs,
=
| \)N\ Xantphos dioxane, 100°C \J\ﬁ\ f\
~
N7 >NH,

DCM, TFA, 0°C-r.t
16 RELY

IR 1 N-FUT R FE-4-((S-1R- IR -3 -5 S IR e (P A 1-12) Ak

NBoc
O

| N

4

Br S

ARG ES LR 1 P 1 HEUTAEY 12 (WERTTTE, W S-15-3-g ALk
(A& 1-11) # &AL 59 1-12. Yield: 66%; LCMS: m/z=364[M+1]".
IR 2 N-FIRE-S-(1-FR - 1 H-ME - 4- 3 - N2 (2-(WR I -4- 28 ik ) S BB A5 -0k )-2, 4- S Jk s

g (LEW 4 G
AN /N\ HN/ of
[ ﬁN
N/)\N S
H

HAHOP RS LR 1 D 5. HUTAAY 1 &SI, DR g 1-12 il 1-6
NER, &AM EY 4. Yield: 65%; LCMS: m/z=387[M+1]".

& S 5. N*-F -5 (1- FF - L H-WE e -4- 5 )- V- (2-(WIR Wi -4- S 5 )-4, 5 -2 H- T M g -5 -
Fy-2.4- FZFmEE (A 5)

NH

Boc
N Q /CNBOC
2 (6]
NaH,
O/\kN —O>H OA\N
THF,0°C-r.t
Br Br
113 1-14

(
N ~
~N HN 1-14, Pdy(dba)s, Cs,CO, \N,N\ HNT o
=
| \)N\ Xantphos, dioxane, 100°C \;\EKN OA\
P E—— N
N” “NH, — /)\N)\/

DCM, TFA, 0°C-r.t H

IR 1. N-AUT A P -4-((5-05--4, 5-2 H- SR k-2 - 5L S LR e (o jE) & 1-14) 4K
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NBoc
@]

o
)\/N

Br

B IRSF LN 1 PR 1. HBRUTAEY 12 ERITE, N 5-IR-2-1H -4, 5-
2H SEMERAL A 1-13) H] &AL 1-14. Yield: 67%; LCMS: m/z =361[M+1]".
LU 20 N'-FHE-5-(1-FF 3L 1 H-ME 43 )-N-(2-(R e -4- A 5 )-4, 52 H-STG k-5 - 32 )2, 4- — 5

Hwgng (a5 Ak
o)
N 7~

N = HN 0
AN, AN
)\ P
HHCE RS E LR 1 IR 5. ﬁH*UﬂJc/\% 1 W& RTE, Dolais 1-14 AT 1-6
MR, WS EBAEY) 5. Yield: 65%; LCMS: m/z=373[M+1]".

| 24 SEHE 6. N*-FR - 5-(1- B F- | =ML AR 4355 )- NP (2-(WR IKE -4 8 ) BB - 5 -5 -2, 4- —
Hmrng (b5 6)

Boc
NBoc
S, NaH, OH S/\kN
Br)*/ THF,0°C-r.t Py

Br

@)
N -~
~N HN 1-16, Pdy(dba)s, Cs,COs, N\ N=  HN™ o
= ~ H ° N — A
| )N\ Xantphos, dioxane, 100°C | <N SN\
P> —_— N
N~ NH, N/)\N/‘Q/

1-6 DCM, TFA, 0°C-r.t H
HEM6

I 1. N-FUT E BRI -4-((5-IR-E M 2- B S D) IR IE (P AA 1-16) &Rk

NBoc
0

5\
N

Br

HAHOP RS LR 1 DB 1 HIBU TS 12 A BOE, M S-IR-2-TF HE ek
(L&Y 1-15) #l &AL 549 1-16. Yield: 63%; LCMS: m/z=364[M+1]".

IR 20 N RS- (1-F JE - 1 - -4 ) - NP (1- FR -0 (WR g 4280 ik Yt e -4 -2 -2, 4- — g s

e (LG 3) Gk
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H

/

o
SN s/\k
)\ IN

HHCE RS E LR 1 IR 5. ﬁﬁ*UﬂJc/\% 1 AR, Dk 1-16 1 1-6
MR, S EBAEY) 6. Yield: 65%; LCMS: m/z=387[M+1]".
Wl &SRB 7. 5-2RFE-N-(2-FFE-3-(WRmE-3- A )t me-5- 2 2- & msne. (b & 7D

Boc BOC

CN NaH
THF.0°C-r1 rt
H
O
NES Q_ 2.2, Pdy(dba)s, Cs,COs, 0

CH3CN Br N Xantphos, dioxane, 100°C N ~ CN
C/k \(\ )\ P 1(dpPCIa N NazCOs )\ | A0 N
Hz DME, reflux He DCM, TFA, 0°C-r.t NN
2-5 EamT

AP BESHZLER 1 L], 1 HRUTIED 12 &, L S-IR-3-5E-2-5
FbnE (LAY 2-1) AL N-BUT A BRI -3- R IRE A FORHE 44k &) 2-2. Yield: 79%; 'H
NMR (500 MHz, DMSO-d;): & 8.26 (s, Ar-H, 1H), 7.53 (s, Ar-H, 1H), 4.38 (br, CH, 1H), 3.63
(br, CH, 1H), 3.51 (br, CH, 1H), 3.38 (br, CH, 2H), 1.98-1.96 (m, CH, 1H), 1.91-1.85 (m, CH, 2H),
1.51 (br, CH, 1H), 1.36 (s, CH; X 3, 9H); ESI-MS: m/z =382 [M+1]".

IR 2. S0 A (P Ak 2-4) AR

X
N NH
W 2-FFEMEIE (2.5 g, 2629 mmol) JETHE (25 mL) w1, KIBAH I N-JRART
TBEZ (4.6 g, 27.9 mmol) , FHiE NEOGHFEE A . R EIE R, K (100 mL)

%, vk, EETEAEAGEE. Yield: 97%; mp: 241-243° C.
IR 3. 2-F -5k kg (R AlE 2-5) AR

(L
N” "NH
HHOEBSEIERG]) 1 PR 4. DL A 2-4 FIRBNE N RG] L 54 2-5. Yield:
86%; mp: 159-161° C; 'H NMR (400 MHz, DMSO-ds): & 8.57 (s, Ar-H, 2H), 7.62 (d, J =
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7.6 Hz, Ar-H, 2H), 7.45 (t, J = 7.2 Hz, Ar-H, 2H), 7.34 (t, J = 7.2 Hz, Ar-H, 1H), 6.77 (s, NH,
2H); ESI-MS: m/z=172 [M+1]",
W IRA. 5-IRFE-N-(2-F -3 -(WR e -3- 48 28 )L e - 5- 88 ) -2 S ke (LB T B ik
H

NG
sNes
N/)\” N

AL RSH LR 1 PR S DLRaE 2-5 F 22 NERHEIR LAY 7. Yield:
65%; mp: 84-86° C; 'H NMR (500 MHz, DMSO-ds): & 10.55 (s, NH, 1H), 8.99 (s, Ar-H,
2H), 8.65 (d, J= 2.0 Hz, Ar-H, 1H), 8.39 (d, /= 2.0 Hz, Ar-H, 1H), 7.78 (d, /= 7.0 Hz, Ar-H, 2H),
7.52 (t, J=17.5 Hz, Ar-H, 2H), 7.43 (t, J = 7.0 Hz, Ar-H, 1H), 4.42-4.37 (m, CH, 1H), 3.19 (d, J =
12.0 Hz, 2.0 Hz, CH,, 1H), 2.81-2.77 (m, CH,, 1H), 2.66-2.62 (m, CH,, 1H), 2.56-2.53 (m, CH,,
1H), 2.14-2.11 (m, CH,, 1H), 1.76-1.71 (m, CH,, 1H), 1.65-1.58 (m, CH,, 1H), 1.54-1.46 (m, CH,,
1H); C NMR(100 MHz, DMSO-ds): & 160.22, 158.43, 157.73, 153.05, 142.82, 137.60, 133.83,
129.37, 116.42, 113.77, 111.72, 106.92, 104.53, 86.99, 57.06, 45.54, 38.63, 28.17; ESI-MS: m/z
=373 [M+17",

il % L5 8. 5-(3-FA KL )-N-(2-TAFE-3-(WRIE -3 -4 HL) I WE - 5- 8 )-2- 2 L e ({54 8

N
F | 1
2-2, Pd,(dba);, Cs,COs5, o

Xantphos dioxane, 100°C XN Z | CN
)\ Pd(dppf)C|21N Na,COs [ A AN

Ha' DME, reflux M2 pom, TEA, 0°Crt

BB 2-AFE-5-B-RATE ) EE (hflik 2-6) &K

L
N NH,

AR BRSERHERY) 1 B% 4. Lob ik 2-4 Al 3-F80E N E RSk & 2-6, 15
(A, Yield: 83%; mp: 168-170° C; 'H NMR (400 MHz, DMSO-ds): & 8.62 (s, Ar-H,
2H), 7.53-7.43 (m, Ar-H, 3H), 7.16-7.11 (m, Ar-H, 1H), 6.86 (s, NH,, 2H); ESI-MS: m/z = 190
[M+17"

IR 2. 5-(3-FRAIE)-N-(2-FUHE-3- (R et - 3-8 22 )b e - s-ﬁ) 2-FIEELE (L5 8) Ak
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B R B S S R 1P RS, BLrh AR 2-6F02-2 4 JE BRI &AL S8, 158 A Al 44 .
Yield: 72%; mp: 107-109° C; 'H NMR (500 MHz, DMSO-ds): & 10.59 (br, NH, 1H), 9.03
(s, Ar-H, 2H), 8.65 (d, J = 1.5 Hz, Ar-H, 1H), 8.37 (s, Ar-H, 1H), 7.70 (d, J = 10.5 Hz, Ar-H, 1H),
7.65 (d, J = 8.0 Hz, Ar-H, 1H), 7.56 (dd, J = 14.0 Hz, 8.0 Hz, Ar-H, 1H), 7.26 (td, J= 8.5 Hz, 2.5
Hz, Ar-H, 1H), 4.42-4.37 (m, CH, 1H), 3.19 (dd, J = 12.0 Hz, 2.0 Hz, CH,, 1H), 2.82-2.78 (m, CH,,
1H), 2.67-2.63 (m, CH,, 1H), 2.57-2.52 (m, CH,, 1H), 2.14-2.11 (m, CH,, 1H), 1.77-1.71 (m, CH,,
1H), 1.66-1.59 (m, CH,, 1H), 1.54-1.47 (m, CH,, 1H); ESI-MS: m/z =391 [M+1]".

il £ S 9. S-(4-TRAIE)-N-(2-FFE-3-(WR e -3- S 2 Mk e - 528 ) -2- e e (U &4 9
H

@- 2-2, Pdy(dba); 0s2003
Br N Xantphos dioxane, 100°C \N
\C )\ Pd(dppf Cly, 1N Na,COs | g PR

NH
2 DME, reflux > DCM, TFA, 0°C-rt

2-7 WwEY

IR 2-FFE-S5-(A- oI mrne (P Ak 2-7) ARk

|
Uy
N

AR BRSERHERY) 1 BT 4. LRk 2-4 Al 4-F 8000 N E RSk & 227, 15
A, Yield: 85%; mp: 172-174° C; 'H NMR (400 MHz, DMSO-ds): & 8.58 (s, Ar-H,
2H), 7.68-7.64 (m, Ar-H, 2H), 7.29 (t, J = 8.8 Hz, Ar-H, 2H), 6.78 (s, NH,, 2H); ESI-MS: m/z =
190 [M+1]"

IR 2.5-(4-%&24‘15%)-N-(2-§k%-3-(ﬂ)fﬂlﬁs%-‘f&%)ﬂttfb%-s-%) - AEwE (e 9 Ak

ie

F
\©\€N Z | CN
Ay

AP RS LRGP ERS. PLA AR 2-7F02-2 0 FEORHE 240 909, 15 A B E 4K
Yield: 78%:; mp: 182-184° C; 'H NMR (500 MHz, DMSO-ds): & 10.54 (br, NH, 1H), 8.96
(s, Ar-H, 2H), 8.65 (d, J = 2.0 Hz, Ar-H, 1H), 8.36 (s, Ar-H, 1H), 7.83 (dd, /= 8.5 Hz, 5.5 Hz, Ar-
H, 2H), 7.35 (t, J = 8.0 Hz, Ar-H, 2H), 4.41-4.36 (m, CH, 1H), 3.20 (dd, J = 12.0 Hz, 2.5 Hz, CH,,
1H), 2.82-2.78 (m, CH,, 1H), 2.67-2.63 (m, CH,, 1H), 2.57-2.52 (m, CH,, 1H), 2.14-2.11 (m, CH,,
1H), 1.77-1.71 (m, CH,, 1H), 1.65-1.58 (m, CH,, 1H), 1.54-1.46 (m, CH,, 1H); *C NMR(100 MHz
DMSO-ds): & 163.09, 161.14, 15827, 157.25, 155.90, 141.82, 134.15, 130.59, 128.17, 128.11,
125.15, 116.21, 116.08, 115.91, 113.84, 109.21, 74.69, 49.65, 45.28, 29.82, 24.27; ESI-MS: m/z
=391 [M+17"

NH,

2
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Hl 8 SEHEMB 10. 5-(3-FF A 3k 2R3 )-N-(2- U 0k -3- (R IE -3 -4 e ML g -5 - 3 ) - 2- S L s g (fb &4

10)
N
MeO MeO J/\j
@ 2-2, Pdy(dba)s, Cs,COs, o
N Xantphos, dioxane, 100°C | N Z | CN
N/ PA(dpPNCIH N NaxCOs | N/)\NH _, N/)\N N
2 DME, reflux 2 DCM, TFA, 0°C-rt
2.4 2.8 WAEM10

PR 1. 2-5 H-5-(3- A R A g (HpE] 4k 2-8) Bk

MeO | \/)N\
N NH,
AP ES LR 1 LR 4. DoPafE 2-4 F1 3-F AR E y FRH 410 54 2-
8, BAMEA, Yield: 87%; mp: 133-135° C; 'H NMR (400 MHz, DMSO-ds): & 8.58 (s,
Ar-H, 2H), 7.36 (t,J = 8.0 Hz, Ar-H, 1H), 7.18 (d, J = 7.6 Hz, Ar-H, 2H), 6.90 (dd, /=8.4 Hz, 1.6
Hz, Ar-H, 1H), 6.78 (s, NH,, 2H), 3.81 (s, CHs, 3H); ESI-MS: m/z =202 [M+1]",
WER 2. 5-(3-Eﬁ%m%ﬂ*:%)-N—(z-%%s-(ﬂﬁ%a-ﬁ%)ﬂtt%-s-%)-z-ﬁg%‘ﬂfz (AW 10)> 51

S
aasen
N/ H N

BB RG) 1 R 5. DL alE 2-8 F1 2-2 N EURHE &AL A4 10, 5 A
. Yield: 74%; mp: 102-104° C; 'HNMR (500 MHz, DMSO-d;): & 10.54 (br, NH, 1H),
8.98 (s, Ar-H, 2H), 8.65 (d, J=2.0 Hz, Ar-H, 1H), 8.37 (d, /= 2.0 Hz, Ar-H, 1H), 7.42 (t, J=8.0
Hz, Ar-H, 1H), 7.33-7.32 (m, Ar-H, 2H), 6.99-6.97 (m, Ar-H, 1H), 4.42-4.37 (m, CH, 1H), 3.85 (s,
CHs, 3H), 3.20 (dd, /= 12.0 Hz, 2.0 Hz, CH,, 1H), 2.82-2.78 (m, CH,, 1H), 2.68-2.64 (m, CH,,
1H), 2.57-2.53 (m, CH,, 1H), 2.14-2.11 (m, CH,, 1H), 1.77-1.71 (m, CH,, 1H), 1.66-1.59 (m, CH,
1H), 1.55-1.47 (m, CH,, 1H); “C NMR(100 MHz, DMSO-ds): & 159.92, 158.41, 157.25,
156.03, 141.83, 135.43, 134.18, 130.23, 125.86, 118.19, 116.23, 113.84, 113.65, 111.37, 109.21,
74.66, 55.22, 49.63, 4529, 29.81, 24.24; ESI-MS: m/z =403 [M+1]".
il 8 SL ] 11.5-(4- 48 B R )-N-(2- U0k -3 - (WR e -3 - S B ML g - 5- 8 )- 2 - L e (Ab 54
11

Y

N Xantphos dloxane 100°C
\C)\ Pd(dppf)CI21N Na,COj4 /

H; DME, reflux H DCM, TFA, 0°C-r.t

OMe
@‘B “one 2-2, Pdy(dba)s, Cs,COs, o
sNel
P N
N)\N N

(1 azx7/10!
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PR 1. 2-5 E-5-(4- A R g E] A 2-9) &Rk

MeO.
\©\(§N
LA

N~ ~NH,

B BRSESLREG 1 B 4. Uik 2-4 F1 4-FF SRR N JE R 4L 59 2-
9, BAMEMK, Yield: 82%; mp: 165-167° C; 'H NMR (400 MHz, DMSO-d;): & 8.51 (s,
Ar-H, 2H), 7.55 (d, J = 8.8 Hz, Ar-H, 2H), 7.01 (d, J = 8.8 Hz, Ar-H, 2H), 6.67 (s, NH,, 2H), 3.78
(s, CHz, 3H); ESI-MS: m/z =202 [M+1]
HPR 2. 5-(4-EF'%m%ﬂ*x%)w-(z-%n%-s-(ﬂﬁ%a-%%)ﬂtt%-z-%)-z e (WA 1D AR

eO. OJ/\J
sNel
Py

G L B S S 2 15 55, DA ek 2-9812-2 9 FURHBI &AL A e, 2 A talEig.
Yield: 75%; mp: 218-220° C; 'H NMR (400 MHz, DMSO-ds): 6 10.47 (s, NH, 1H), 8.91 (s,
Ar-H, 2H), 8.64 (s, Ar-H, 1H), 8.36 (s, Ar-H, 1H), 7.71 (d, J = 8.8 Hz, Ar-H, 2H), 7.06 (d, /= 8.8
Hz, Ar-H, 2H), 4.40-4.36 (m, CH, 1H), 3.81 (s, CHs, 3H), 3.20 (d, /= 12.0 Hz, CH,, 1H), 2.81-2.78
(m, CH,, 1H), 2.67-2.62 (m, CH,, 1H), 2.56-2.51 (m, CH,, 1H), 2.14-2.12 (m, CH,, 1H), 1.76-1.72
(m, CH,, 1H), 1.66-1.57 (m, CH,, 1H), 1.54-1.46 (m, CH,, 1H); “C NMR(100 MHz, DMSO-
ds): 6 159.25, 157.86, 157.26, 155.34, 141.92, 134.08, 127.20, 126.29, 125.85, 116.24, 114.61,
113.65, 109.00, 74.69, 55.20, 49.69, 45.31, 29.84, 24.31; ESI-MS: m/z =403 [M+1]".

il & SR 12. 5-(MENE-3-55)-N-(2- Tl -3 -(WRIE -3 -4 2= L g -5- 3 )-2- B e (b 12)
H

OH
/ N—g = 2-2, Pdy(dba)s, Cs,COs,
= \OH X | Xantphos, dioxane, 100°C
Br- N N N | N p \N
| ,)\ Pd(dppf)Cl,, 1N Na,COs4 N/)\
N

2 DME, reflux DCM, TFA, 0°C-r.t
2-4 2-10 LKA%Z

IR 1. 2-FFE-5-(E e -3-FymEy O EMA 2-10) A K

B HOE RS SRR 10 4. Db () 2-4 Rt e -3 -0 R ok JRUR) 6 &4k B 902-10, 13
&, Yield: 79%; mp: 183-185° C; 'H NMR (400 MHz, DMSO-d;): & 8.87 (s, Ar-H,
1H), 8.64 (s, Ar-H, 2H), 8.53 (br, Ar-H, 1H), 8.05 (d, J = 7.6 Hz, Ar-H, 1H), 7.46 (d, J = 4.0 Hz,
Ar-H, 1H), 6.89 (s, NH,, 2H); ESI-MS: m/z =173 [M+1]",

IR 2. 5-(MEWE-3-25)-N-(2- B AL -3-(WRIE -3- 51 2 L e - 5288 )-2- Ak e e (B 12) Bk
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~ I
Na | N /©/CN
A

B G BB S R 15 RS, Do [aE2-10802-2 0y 5 Rkl 44k 012, B A B EE.
Yield: 75%; mp: 221-223° C; 'H NMR (500 MHz, DMSO-ds): & 10.61 (br, NH, 1H), 9.06
(s, Ar-H, 2H), 9.00 (d, J = 2.5 Hz, Ar-H, 1H), 8.67 (d, J = 1.5 Hz, Ar-H, 1H), 8.62 (dd, J = 4.5 Hz,
1.5 Hz, Ar-H, 1H), 8.37 (d, J= 2.0 Hz, Ar-H, 1H), 8.21 (td, J= 8.0 Hz, 2.0 Hz, Ar-H, 1H), 7.54 (dd,
J = 8.0 Hz, 4.0 Hz, Ar-H, 1H), 4.43-4.39 (m, CH, 1H), 3.20 (dd, J = 12.0 Hz, 2.0 Hz, CH,, 1H),
2.83-2.78 (m, CH,, 1H), 2.69-2.65 (m, CH,, 1H), 2.59-2.54 (m, CH,, 1H), 2.15-2.12 (m, CH,, 1H),
1.78-1.72 (m, CH,, 1H), 1.67-1.60 (m, CH,, 1H), 1.55-1.47 (m, CH,, 1H); ESI-MS: m/z = 374
[M+17"

il £ SE ] 13, 5-(HEWY -2-2)-N-(2-FUIE-3-(WRIE -3- S A8 L g -5- 8 )-2- 2 AL g (fb5 13D

H
N

or L
0

LS/?—B’\ 78 2-2, Pdy(dba)s, Cs2C03, /%
Br Sy OH P N Xantphos, dioxane, 100°C = N yZ I CN
\(\/)\ Pd(dppf)Cla, 1N Na,COg | Y _ lN/)\N N
N "NH2  pvE, reflux NN pem, TR, 0Crt H
2.4 2-11 WAEH13

YR 1 2 ISR -2- SR EE CRAL A 211D 4k

/|
S | =N
N/)\NH

HCE RS2 SR 10 R4, DL (R A 2-4RTE Wy -2-B0 R A JE R 2% Ak B 2-11, 134
A, Yield: 84%; mp: 156-158° C; 'H NMR (400 MHz, DMSO-ds): & 8.53 (s, Ar-H,
2H), 7.49 (d, J= 4.8 Hz, Ar-H, 1H), 7.38 (d, /= 2.8 Hz, Ar-H, 1H), 7.12 (t, /= 4.4 Hz, Ar-H, 1H),
6.87 (s, NH,, 2H): ESI-MS: m/z =178 [M+1]",
R 2. 5-(WEWY -2- ) -N-(2-F -3~ (R W -3 -5 L L e - 5 - ﬁ) 2-FAEENE (LA 13) Bk

N

. A
pe

B L BB S R 15 RS, Do AR 2-11812-2 0y JF Rk 44k 013, B A A,
Yield: 74%; mp: 212-214° C; 'H NMR (500 MHz, DMSO-ds): & 10.58 (br, NH, 1H), 8.93
(s, Ar-H, 2H), 8.61 (d, J = 2.0 Hz, Ar-H, 1H), 8.35 (d, J = 2.0 Hz, Ar-H, 1H), 7.63-7.61 (m, Ar-H,
2H), 7.20 (dd, J= 5.0 Hz, 3.5 Hz, Ar-H, 1H), 4.42-4.37 (m, CH, 1H), 3.19 (dd, /= 12.0 Hz, 2.0 Hz,
CH,, 1H), 2.82-2.78 (m, CH,, 1H), 2.67-2.63 (m, CH,, 1H), 2.57-2.52 (m, CH,, 1H), 2.14-2.10 (m,
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CH,, 1H), 1.77-1.71 (m, CH,, 1H), 1.66-1.59 (m, CH,, 1H), 1.54-1.46 (m, CH,, 1H): “C
NMR(100 MHz, DMSO-d;): & 158.00, 157.25, 154.63, 141.67, 136.46, 134.18, 128.55, 126.15,
124.27, 121.13, 116.20, 113.91, 109.24, 74.64, 49.63, 45.30, 29.81, 24.26; ESI-MS: m/z = 379
[M+17"

il £ SEHE] 14, 5-(TRIE-2-25)-N-(2-FUE-3-(WRE -3- U AR L g -5- 8- 2-F AL s e (fbf 14)

H
N

o PH Lj
U—B\ 79 22, Pdy(dbag, Cs,CO3, /O o)

Xantphos, di 100° — N
Br: N OH > | N antphos, dioxane, 100°C N = | C
—_—
| . Pd(dopf)Clz. 1N NazCO5 A . NN
NH2  DME, reflux N 2 DCM, TFA, 0°C-rt
2.4 2-12 a4

IR 1 2-F -SRI -2- 2 s g (FRE)4k 2-12) &%

a
0] | =N
N/)\NH

GRS LG 1 PR 4. DL g 2-4 FCHR-2-B B2 A IR R AL A 2-12,
HAfE A, Yield: 83%; mp: 156-158° C; 'H NMR (400 MHz, DMSO-ds): & 8.57 (s, Ar-
H, 2H), 7.69 (s, Ar-H, 1H), 6.88 (s, NH, 2H), 6.78 (d, J = 2.0 Hz, Ar-H, 1H), 6.56 (s, Ar-H, 1H);
ESI-MS: m/z =162 [M+1]",
WBR 2. 5 -2-58)-N-(2-F - 3- (R W -3 -2 L L e - 5 - ﬁ) 2-FAEENE (LA 14) Gk

N

- A
e} | XN b/CN
A KA

B L RS S R 15 RS, Do AR 2-12802-2 0y 5 R 44k 014, B A B EE.
Yield: 70%; mp: 200-202° C; 'H NMR (400 MHz, DMSO-d;): 6 10.58 (br, NH, 1H), 8.95
(s, Ar-H, 2H), 8.59 (d, J = 1.2 Hz, Ar-H, 1H), 8.36 (s, Ar-H, 1H), 7.81 (s, Ar-H, 1H), 7.05 (d, J =
2.8 Hz, Ar-H, 1H), 6.65 (t,J= 1.6 Hz, Ar-H, 1H), 4.41-4.37 (m, CH, 1H), 3.20 (d, /= 12 Hz, CH,,
1H), 2.82-2.79 (m, CH,, 1H), 2.67-2.62 (m, CH,, 1H), 2.57-2.55 (m, CH,, 1H), 2.14-2.12 (m, CH,,
1H), 1.76-1.73 (m, CH,, 1H), 1.67-1.58 (m, CH,, 1H), 1.54-1.49 (m, CH,, 1H); “C NMR (100
MHz, DMSO-dy): & 157.76, 157.23, 153.18, 148.23, 143.35, 141.62, 134.17, 117.90, 116.19,
113.89, 112.08, 109.23, 106.19, 74.66, 49.63, 45.30, 29.81, 24.27; ESI-MS: m/z =363 [M+1]".
il 2 S 15, (R)-5-(1-FF 3-1 H-ME P-4 J ) - N-(2- T JE-3- (R M -3 -4 2 YL g - 5- 2k ) -2 - A s e

(A& 15
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Eoc
Boc /O
N
NO, J/\J (@)
| CN NaH, HO | X CN
N THF,0°C-r.t
Br Z Br 2N

21

H
N
. 213, Pdy(dba)s, Cs,CO3, —
N Xantphos, dioxane, 100°C = | N Z | CN
\(\)\ Pd(dpprI21N Na,CO3 , N/)\N N

Ha  pME, reflux Ha DCM, TFA, 0°C-rt
214 fetriis

IR 1 (R)-2-F2E-5-1-3-(N-BU T S P RIEWR e -3- 48 S8k e Crpfifg 2-13) A Ak

AP BESHZLER 1 L], 1 HRUTIED 12 &, L S-IR-3-5E-2-5
FMEEAL A 2-1) FI(R)-N-BUT S PR AL -3-FR R0k e N 5kl AL 59 2-13, 34 Ak
Y. Yield: 76%; 'H NMR (500 MHz, DMSO-ds): & 8.26 (s, Ar-H, 1H), 7.53 (s, Ar-H, 1H),
4.38 (br, CH, 1H), 3.63 (br, CH, 1H), 3.51 (br, CH, 1H), 3.38 (br, CH, 2H), 1.98-1.96 (m, CH, 1H),
1.91-1.85 (m, CH, 2H), 1.51 (br, CH, 1H), 1.36 (s, CH3 X3, 9H); ESI-MS: m/z =382 [M+1]".

PR 2. 2R FE-5-(1-H - 1 H-M -4y e (rp R4 2-14) 5k
N

_N/

LA

G P IR S LR 1P R4, DA [)442-4 011 - Eﬁﬁﬂttﬂi ~4-F R AR B i O DR R o %A
aV2-14, BHAGEK, Yield: 85%; mp: 174-176° C; 'HNMR (400 MHz, DMSO-dg): &
8.46 (s, Ar-H, 2H), 8.03 (s, Ar-H, 1H), 7.78 (s, Ar-H, 1H), 6.57 (s, NH,, 2H), 3.84 (s, CHs, 3H);
ESI-MS: m/z =176 [M+1]",
IR 3. (R)-5-(1-FF 3- 1 H-ME M -4-J )-N-(2-F 2L -3-(WR W -3- S8 2 Mk g -5 - 0 ) 2 - Sk kg (fb &
W15) 4%

H
N

A

IN\
_N%N y CN
| |
N/)\H N

GNP RS RGN 1D RS, DL 4R 2-14F12-13 4 TR 6 &L & 9015, 1B A G
K. Yield: 73%; mp: 230° C(4Hi#): "H NMR (500 MHz, DMSO-dq): 6 10.42 (br, NH, 1H),
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8.87 (s, Ar-H, 2H), 8.59 (d, J = 1.5 Hz, Ar-H, 1H), 8.35 (d, J = 2.0 Hz, Ar-H, 1H), 8.23 (s, Ar-H,
1H), 7.97 (s, Ar-H, 1H), 4.41-4.36 (m, CH, 1H), 3.89 (s, CHs, 3H), 3.19 (dd, J = 12.0 Hz, 2.0 Hz,
CH,, 1H), 2.82-2.78 (m, CH,, 1H), 2.68-2.64 (m, CH,, 1H), 2.58-2.53 (m, CH,, 1H), 2.14-2.11 (m,
CH,, 1H), 1.78-1.72 (m, CH,, 1H), 1.65-1.58 (m, CH,, 1H), 1.54-1.46 (m, CH,, 1H); “C NMR
(125 MHz, DMSO-ds): 6 157.28, 15426, 141.98, 135.75, 134.02, 127.58, 119.77, 116.28, 115.46
113.46, 108.76, 74.59, 49.62, 45.27, 38.74, 29.78, 24.19; ESI-MS: m/z =377 [M+1]".

A& LA 16. (R)-5-(1-FF J- 1 H-MHE P-4 3 )- N-(2- 0 -3 - (WR W5 -3 -4 1 YRk W - 5- i )2 - e s e

(k& 16)

2

Boc

Boc
N
NO, O o
CN NaH, HO“

| e
N THF,0°C-r.t
Br & Br ZN
21 215

HN = 2-15, Pdy(dba)s, Cs,CO;3, ~N
= X Xantphos dioxane, 100°C
N \N
[ A~

DCM, TFA, 0°C-r.t
2-14 %A%m

IR 1 (S)-2-FIE-5-IR-3-(N-BU T S FRIEWR e -3 S ke (b4 2-15) A Ak

I|300

N

e

/|CN

N
Br

HAHOEBRSEIERY] 1 0] 1 AT E 12 AL, BLS-IR-3-fEE-2-3
FEMEWE(L AW 2-1) FI(S)-N-FU T S k-3 LR e A R 24k & 2-15, 3 &t ik
Y. Yield: 78%; 'H NMR (500 MHz, DMSO-ds): & 826 (s, Ar-H, 1H), 7.53 (s, Ar-H, 1H),
438 (br, CH, 1H), 3.63 (br, CH, 1H), 3.51 (br, CH, 1H), 3.38 (br, CH, 2H), 1.98-1.96 (m, CH, 1H),
1.91-1.85 (m, CH, 2H), 1.51 (br, CH, 1H), 1.36 (s, CH3X 3, 9H); ESI-MS: m/z =382 [M+1]",
IR 2 (S)-5-(1-F -1 H-E -4 ) - V- (2- 2L -3-(WR -3 - A8 Syt - 5- 3 )-2- ks e ({5
Y 16) Ak

B RS IR 1D IRS. DU AR 2-148012-15 K JE Rk &40 G416, 15 1A [
&, Yield: 72%; mp: 230° C(ﬁa\ﬁq:); 'H NMR (500 MHz, DMSO-d;): & 10.42 (br, NH, 1H),
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8.87 (s, Ar-H, 2H), 8.59 (d, J = 1.5 Hz, Ar-H, 1H), 8.35 (d, J = 2.0 Hz, Ar-H, 1H), 8.23 (s, Ar-H,
1H), 7.97 (s, Ar-H, 1H), 4.41-4.36 (m, CH, 1H), 3.89 (s, CH3, 3H), 3.19 (dd, J = 12.0 Hz, 2.0 Hz,
CH,, 1H), 2.82-2.78 (m, CH,, 1H), 2.68-2.64 (m, CH,, 1H), 2.58-2.53 (m, CH,, 1H), 2.14-2.11 (m,
CH,, 1H), 1.78-1.72 (m, CH,, 1H), 1.65-1.58 (m, CH,, 1H), 1.54-1.46 (m, CH,, 1H); “C NMR
(125 MHz, DMSO-ds): 6 157.28, 154.26, 141.98, 135.75, 134.02, 127.58, 119.77, 116.28, 115.46,
113.46, 108.76, 74.59, 49.62, 45.27, 38.74, 29.78, 24.19; ESLhds-in&:=377[h4+lT

il £ S 17, 4-FF S 2 5-(3- TR AL )-V-(2- B 2 -3 -(WR W -4- F 2 ) B R ML g - 5- 25 ) -2 - ek i Wt

A 17
Boc %j
/C( ON NaH, HO” HoSj
_N THFOCrt g~ N

2-16

3 E£0H o
\
Br A, CHiONaMeOH By NH/EtOH . S
| /)\ )\ 100 c )\ . Pa(@pRACI 1N NaxCOs PN
N

H, N NH,
DME, reflux
1-3 2- 17 219

2-16, Pd,(dba)s, 032CO3 Ogj
Xantphos dioxane, 100°C c
N

DCM, TFA, 0°C-r.t

weEHLT

IR 1 2-FIE-5-IR-3-(N-BU T R IR e -4- B ) S ke Cp )4k 2-16) A ik

I?oc
N

Y

0

X
~.N

CN

Br

ARG BES LR UP R HRU T E-2106 857k, DAS-I-3-iE E-2-F St
WE (G H2-1) FIN-BUT S AL R e -4- B I 9 IR R 28 AL A 102-16,, 15 438 B IR Y .
Yield: 80%; 'HNMR (500 MHz, CDCls): & 8.34 (s, Ar-H, 1H), 7.51 (s, Ar-H, 1H), 4.20 (d, J =
11.5 Hz, CH,, 2H), 3.95 (br, CH,, 2H), 2.80 (br, CH,, 2H), 2.14-2.05 (m, CH, 1H), 1.89 (br, CH,,
2H), 1.47 (s, CH3 X3, 9H), 1.33-1.26 (m, CH,, 2H); ESI-MS: m/z =206 [M+1]".
IR 2 4R S 2-G-5- IR e Crp A 2-17) ARk
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O/
Br\f§N
N/)\CI
W 5-1R-2,4- " EMEIE (500 mg, 2.194 mmol) ETI/KEFEE (5 mL) H, HAES T,

TR EEEN (BN 56 mg, 2.42 mmol) [WHEEAW (1.85mL) , =E TS MRS
WS BEAE K IR L, Y8R BIGE R, N CHCL, (30 mL) , A7K (30 mL) #E%, JBJE[H
Weig 7. FRERCHE EMratith, LA PE:EtOAc (4:1) N¥LHF), SA{EEk. Yield: 90%; 'H
NMR (400 MHz, CDCls): & 8.44 (s, Ar-H, 1H), 4.11 (s, CHs, 3H); ESI-MS: m/z = 223
[M+1]
IR 3. 4-FRAE RS- IR-2-F A (P )4k 2-18) AR

O/
Br\ﬁ%N
|
N/)\NHZ

GRS HE RN 1 DR 3. HRUTALEY 1-5 W& RO, itk 2-17 Nk
HlALAY 2-18, HAGEE. Yield: 75%; 'H NMR (500 MHz, CDCls): ¢ 8.13 (s, Ar-H,
1H), 5.41 (s, NH,, 2H), 3.91 (s, CHs, 3H); ESI-MS: m/z =205 [M+1]".

IR 4. 4-FR AR FL-5-G-FUORSEL) 2-E AL msny (P aliA 2-19) AR
O/
F SN

PN

N” “NH,

B RSBS L RE UG RA. PLrp R A 2-18 13- R0 M EUR R &1k B 2-19, 154
i A, Yield: 88%; mp: 127-128°C; 'H NMR (500 MHz, CDCls): & 7.98 (s, Ar-H, 1H),
7.46-7.42 (m, Ar-H, 1H), 7.18 (d, J = 7.5 Hz, Ar-H, 1H), 7.12-7.08 (m, Ar-H, 2H), 5.19 (s, NH,,

2H), 4.10 (s, NH,, 2H), 3.96 (s, CHs, 3H); ESI-MS: m/z =220 [M+1]".
IR 4 4-FVE BR-5-(B- TR L) -NV-(2- B -3-(WR E -4- R AR S L g - 5- 0% )-2- 2 s e (L5

17) &
H
SNJ
o~ o)
A S
H

GRCE RS RG] 1 IR 5. Lohia)ik 2-16 F1 2-19 JyJ50RHB 0 &4 17, 19 (]
. Yield: 79%; mp: 139-141° C; 'H NMR (500 MHz, CDCl3): & 8.36 (d, J = 2.0 Hz, Ar-
H, 1H), 8.18 (s, Ar-H, 1H), 8.08 (d, J = 2.0 Hz, Ar-H, 1H), 7.58-7.54 (m, Ar-H, 1H), 7.24-7.21 (m,
Ar-H, 2H), 7.15-7.12 (m, Ar-H, 1H), 7.04 (br, NH, 1H), 4.05 (s, CH;, 3H), 3.97 (d, J = 6.5 Hz, CH,,
2H), 3.20-3.18 (m, CH,, 2H), 2.73-2.72 (m, CH,, 2H), 2.13-2.06 (m, CH, 1H), 1.93-1.91 (m, CH,,
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2H), 1.40-1.32 (m, CH,, 2H) ; >C NMR (125 MHz, DMSO-ds): & 163.85, 163.46, 161.52, 158.92,
158.03, 157.93, 141.22, 136.25, 135.99, 135.92, 131.07, 131.01, 125.40, 116.22, 116.05, 115.84,
114.98, 114.82, 114.64, 114.14, 111.54, 72.92, 55.50, 44.11, 34.25, 27.19; ESI-MS: m/z = 435
[M+17"

| 2% SE A5 18. 4- T AR -5-(3- TR K L )-N-(2- L L -3 -(WR I -4- TP 5 Y AR L -5 - 35 )2 - G ks g

(A 18)

H

N
—_ 216, Pdy(dba)s, Cs,COs3, N o~ 5)

N Xantphos, dioxane, 100° C/N
D N = | CN
NH, Pd(dppfClz, 1N Na;COs )\ —_— IN/)\N N
2-20

2 18 DME, reflux DCM, TFA, 0°C-r.t N

thEMs
B 1 4-F S FE-5-(1-FF Be- 1 H-RE -4 -3 -2-ga Femsng (b a4k 2-20) &K

_N/

B\
N/)\NH

GBS L LR 1 R4, LA (R 2-18 01 1- FR R HbL -4 -8 P A S 1 Iy SRR o) %
e &42-20, BAMEE. Yield: 85%; 'H NMR (500 MHz, CDCl;): & 7.96 (s, Ar-H, 1H),
7.58 (s, Ar-H, 1H), 7.47 (s, Ar-H, 1H), 5.18 (s, NH,, 2H), 3.97 (s, CH3, 3H), 3.94 (s, CH3, 3H);
ESI-MS: m/z =206 [M+1]",
SUR 2 4- B A -5 - (1- FR - LML M- 4- 35 )- V- (2-F 3 - 3-(WR IE -4- FP ) SR i b e - 5 -3 ) -2 - i e

e (LG 18) G
N
N ~ %j

= 0 O

—N
asvet
N/)\H\N

GRS RE) 1 YR 5. LU AME 2-16 1 2-20 Ay JE R &AL &40 18, 15319 {4
. Yield: 82%; mp:213-215° C; "HNMR (500 MHz, DMSO-ds): 6 9.02 (s, Ar-H, 1H),
8.69 (d, J=2.0 Hz, Ar-H, 1H), 8.25 (s, Ar-H, 1H), 8.24 (d, /= 2.0 Hz, Ar-H, 1H), 8.05 (s, NH, 1H),
7.70 (s, Ar-H, 1H), 5.33 (s, NH, 1H), 4.05 (d, J = 6.5 Hz, CH,, 2H), 3.92 (s, CHs, 3H), 3.91 (s, CH;,
3H), 3.31-3.28 (m, CH,, 2H), 2.93-2.87 (m, CH,, 2H), 2.19-2.11 (m, CH, 1H), 1.93-1.91 (m, CH,,
2H), 1.55-1.47 (m, CH,, 2H); ESI-MS: m/z =421 [M+1]".
il & SEHaB 19, (LA 19~31 (1] &
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H
N
5 HN 1 B\OH < HIN 2:2, Pd,(dba)s, Cs,COs, HN” o
r\ﬁN 1\f§N Xantphos, dioxane, 100°C Ry N z
N/)\NHZ Pd(dgp'\fll)(E:IZ,1:NaZCO3 N/)\NH2 | N/
, reflux
1-5 2.21~2-33 DCM, TFA, 0°C-r.t e 19 .
2-91: Ri=HFHE EPL9: Ri=AL
2-22: Ri=3-HAEH A0 R=3-F K
2-23: Ri=4-FRAE 21 Ri=4-m R4k
2-21: Ri=2-H A EMI22: Ri=2-F A5
2-25: Ri=3-FEEFE E23: Ri=3-F g LRI
2-26: Ry=4- T FLoR 5L h&24: Ri=4-FAERE
2-27: Ri=2, - —HEIFE trm2s: Ri=2, - " AR E
2-28: Ry=MtmE-3-3 EM26: Ri=ntne-3-F
2-29: Ri=Aitmg—4—% Wa2T: Ri=mEmE—4—
2-30: Ri=PgEmy-2-%: 28 Ry=wEmy-2-3k
2-31: Ri= e MR —2— 38 E29: Ri= Djﬁﬂﬁ ok
2-32: R1 ﬂiﬂf‘j 2% WAEM30: Ri=5-5-Bki-2-3
2-33: 5= H S Ry -2~ B 431 Ri=5- Fﬁﬂ%ﬁéﬁéﬂﬁﬂ’\ 23

IR 1P AA 2-21~2-33 Ak

GRS RG] 1 YR 4. DL AE 1-5 R S AOBIES N EoRHE &1L &4 2-21~2-
33, BHAEREE.
IR 2 AL B 19-31 A K

H B RS RN 1B RS, DL A K2-21~2-33F12-2 4 5 B4 &AL &5 4019-31, 154
N R
HA LA 300 & 75

H
N
/ HN/ 2-2, sz(dba)3, C82003, HN/ OLJ
\ Xantphos, dioxane, 100°C DCM, TFA, 0°C-r.t / \ CN
T
~ —
NZ “NH, NCS, DMF/THF=1:1, 100°C N7 N >N

2-31
3 f 130

B RSESLEG 1 BB S UL 2-31 F1 2-2 NJEURHEI &AL S 30 [ (A
i, ¥ Boc MRAPHIHIAI4E (100 mg, 0.203 mmol) & T DMF/THF (1: DFIESER (2
mL) , N N-EAT B (27 mg, 0.203 mmol) , 60° C Tk 5 /N, R HIBOE
Fl, AN B, HKEER: DMF, &I3FANE, HTCKBREREN T4, B0 BIOE R ik
KV, HZR OB RAR Y AT 2 Ak
£ S2E15120. NP -FR JE-5-(1- B F- 1L H-PHE -4 -3 - NP (2- B k-3 -(WR I -3 - L) I g - 5- 5 )-2,4-
A (L E5732)

.

-
_N,N— HN 2-2, Pdy(dba)s, Cs,CO5,  N=y HN
7 | \)N\ Xantphos, dioxane, 100°C~ N\# | XN = | CN
<

NH,

DCM, TFA, 0°C-r.t H
1-6 1432
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AR 1. N -5 (1-FF - | N 43 - NP (- -3 - (MR I -3 - Y IHE g -5 -3 )2, 4- G ik wis

e (Hba¥ 32) Ak

H
N

N HN/ OLJ

_NI -
N/)\H N

GHOP RS E RG] 1 L] 5. LRIk 1-6 A1 2-2 AERHE &5 32, 5 AL
. Yield: 79%; mp: 207-209° C; "HNMR (500 MHz, DMSO-ds): & 9.92 (s, NH, 1H), 8.51
(s, Ar-H, 2H), 7.91 (s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.61 (s, Ar-H, 1H), 6.74 (q, J = 4.5 Hz, NH,
1H), 4.40-4.35 (m, CH, 1H), 3.89 (s, CH;, 3H), 3.15 (dd, J = 12.0 Hz, 2.0 Hz, CH,, 1H), 2.94 (d, J
= 5.0 Hz, CH;, 3H), 2.79-2.74 (m, CH,, 1H), 2.63-2.59 (m, CH,, 1H), 2.54-2.48 (m, CH,, 1H),
2.11-2.07 (m, CH,, 1H), 1.74-1.68 (m, CH,, 1H), 1.62-1.55 (m, CH,, 1H), 1.45-1.37 (m, CH,,
1H); ESI-MS: m/z =406 [M+1]",
B REI21. N -FR J-5-(1- P 2 1 =R -5 -3 ) -V - (2-FU -3 - (MR I - 3-8 3 )it i -5 )-2,4-
A (L 533D

H
N
0
- H/\>\ 4 - e J/\J
. HN Ney E(?) < A HN 22, Pdy(dba)y, C5,COs, /) HN o
I- ~
| \)N\ | R ’i‘ | \)N\ Xantphos, dioxane, 100°C N*N | N ﬁCN
) —
NP SNH, PEPPICI TN NaxCOs N7 N, | N/)\N SN
15 DME, reflux 2.35 DCM, TFA, 0°C-r:t H
HEH33

A 1.5-(1-FF k- 1 H-ME -5 38 )- N - R 32 4- @ kmene (HhnliAk 2-35) Ak
~
N\/ \ HN
N

()
|
N/)\NHz

GRS BB IR 1 B8 4. DLrb ek 1-5 A1 1- 5 - | F-0t e - SR R A0 e s Ay SRR
Wl &0 2-35, B0, Yield: 65%; 'HNMR (500 MHz, DMSO-ds): 6 7.54 (s, Ar-
H, 1H), 7.47 (d, J = 1.5 Hz, Ar-H, 1H), 6.24 (br, NH,, 2H), 6.20 (d, J = 1.5 Hz, Ar-H, 1H), 6.07 (q,
J = 45 Hz, NH, 1H), 3.61 (s, CH3, 3H), 2.75 (d, J = 4.5 Hz, CH3, 3H); ESI-MS: m/z = 205
[M+1]

YR 2. N R -5 (1-FF - | ML -4 3 - NP (- -3 - (MR I -3 - F Y IHE g -5 -3 )-2, 4- G ik wis
e (EW 33) &k

H
N

NG

N, | N

A
P
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AHOP RS E SR 1 DR 5. Dhha ik 2-35 F1 2-2 ARG 33, 15 A Gl
. Yield: 74%; "H NMR (400 MHZ, DMSO-ds): 6 10.07 (br, NH, 1H), 8.55 (s, Ar-H, 1H),
8.51 (s, Ar-H, 1H), 7.87 (s, Ar-H, 1H), 7.54 (d, /= 1.6 Hz, Ar-H, 1H), 6.78 (q, /= 4.0 Hz, NH, 1H),
6.32 (d, J= 1.6 Hz, Ar-H, 1H), 4.41-4.36 (m, CH, 1H), 3.67 (s, CHs, 3H), 3.16 (dd, /= 9.6 Hz, 2.0
Hz, CH,, 1H), 2.93 (d, J = 3.6 Hz, CH3, 3H), 2.79-2.75 (m, CH,, 1H), 2.64-2.59 (m, CH,, 1H),
2.54-2.49 (m, CH,, 1H), 2.11-2.07 (m, CH,, 1H), 1.74-1.68 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H),
1.45-1.37 (m, CH,, 1H); “C NMR (100 MHz, DMSO-d;): 6 160.55, 159.15, 157.30, 155.63,
142.41, 138.23, 135.67, 134.32, 116.34, 113.22, 108.60, 107.38, 101.53, 74.30, 49.78, 45.27, 36.50,
29.89, 28.14, 24.20; ESI-MS: m/z =406 [M+1]".

H &SRR 22. L AH) 34~43 )] &
_Ro

0
/é/CN NaH, OH [ CN
THF,0°C-r.t |
Br N
2-36~2-42
2-13/2-15/2-16 HNT O,Rz
2-36~2-42, Pdy(dba)s, Cs,COs3, _N \ CN
\N /
Xantphos, dioxane, 100°C | )\ |
— >N
DCM, TFA, 0°C-r.t
2-34 W 34-43
Boc Boc H
N N H N
2-16: Ry= 2-38: Ry= Q A3 Ro= 39 RzzQ
%Boc R |
N, 7
N_ 2-39: Ry= N N &40 R= N7
92-13: RZ:Q WA35: Rf@ 2
& gt & “?Ml
Boc
N
2-15: Ro= NN 2-40: Ry= J/\\ WA36: R A4 Ro= ~NN
& % ‘&O *
B
2-36: Ro= N © hll\ AT H d
J/\) 2-41: Ro= L) EMA2: Ro= 7
:Li Lﬁl 4, 32‘ "L(_L ey,
Boc ,L |

2-37: Ryo= [N) 2-42: Ry= Q AM38: Ro= H A3 Ro= "
. - — . 2= = . — = . -
. O (J

I 1 AE 2-36~2-42 5 Ak
GRS ELEEG 108 1. B TIEY 12 FIE 77k, PA S-IR-3-iE 4 -2-F 4
e (Pb 54 2-1) FAH B2 EE N R A0 58 2-36~2-42, 1377W) .
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WIR 2 LAY 34-43 B K

BB BRI E S, I P2-13, 2-15. 2-16. 2-36~2-42F1 71 [i]{42-34 09 5Lk}
AL A YD34-43, 1B IE K.
&S f5123. N PR3- 5-(4- R R 2 )- N - (2- Bk -3- (TR g - 3- U Fh Ytk g -5- 32, 4- 3 ik
wEE (LA r44)

Triisopropyl borate,
N n-BuLi N
(Y e, &N
S toluene/THF(4:1), S

B(O'Pr)sLi
78°C-0°C (©Pns
2-43 2-44 Boc
H
N N
LJ 2-44,Pd(dppfCl,,
HN/ 2-2, sz(dba)g, HN/ [e) CuCl, ZnC|2, CSQCOQ, 7~
Cs,C0O3, Xantphos DMF, 100°C 4 Y Hi
Br. \ — . Br. X = CN E—— ! CN
| )N\ di 100°C | )N\ ' — S | N
_ ioxane, ° P N
N7 NH, NN DCM, TFA S
H
0°C-r.t
1-5 2.45 A 44

IR (AT 2 S = R AR CRIRE 2-44) R
\[:\>—B(OiPr)3Li

BT, B 4-FHEEM (1 g 10.09 mmol) , B =FAE (235 mL, 10.09
mmol) ¥ETIC/K M THF MESVER (32 mL, v/ v, 4:1) . BHIE78° C, Z187
INIET 4 (3.83 mL, 2.5 mol/L, 9.58 mmol) , #J 85 min {58, #HE 135 min. ZZMETHE
£ 0°C (4 150, IMARAEE (284 mL) , fded . WUEEBGER, AT K AR

(17 mL) , JEREAZM, AHE=EE. ERSEP THhIE, H 55° C MAlElRE, H
S A A aREE, Rk, BT PR,

LU 2 NS R-N-(2- - 3-(V-RU T AL IR I -3 -5 2 ) L -5 -3 )-2,4- L (o ]
1k 2-45) 4K

I|30c
N

HN” oJ/\j
N/)\H N

GRGE RS LR G] 1 B5E 5. LRk 1-5 1 2-2 Hy 50k 46 oh a4k 2-45, 193 (Al
. Yield: 70%; 'H NMR (400 MHz, DMSO-ds): & 10.05 (s, NH, 1H), 8.46 (s, Ar-H, 1H),
8.41 (s, Ar-H, 1H), 8.13 (s, Ar-H, 1H), 7.32 (q, J = 4.5 Hz, NH, 1H), 4.59 (br, CH, 1H), 3.96-3.93
(m, CH,, 1H), 3.77-3.70 (m, CH,, 1H), 3.54-3.43 (m, CH,, 1H), 3.07-2.96 (m, CH,, 1H), 2.93 (d, J
= 4.5 Hz, CH3, 3H), 1.94 (br, CH,, 2H), 1.85-1.80 (m, CH,, 1H), 1.48-1.46 (m, CH,, 1H), 1.38 (s,
CH; X3, 9H); ESI-MS: m/z =504 [M+1]",
B3 N -5 -(4- F R e 2 3 ) - V- (2- I -3-(WR I -3 - AR 2 b i - 5- 38 )-2, 4- S L s e

LB 44) B
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e
N HN O
2/\‘ CN
S | ~N = |
PwS.

BRAGEIT, ik 2-45 (853 mg, 0.211 mmol) , 2-44 (124 mg, 0.422 mmol) ,
Pd(dppf)Cl, (7.7 mg, 0.011 mmol) , CuCl (2.1 mg, 0.021 mmol) , ZnCl, (28.8mg, 0211
mmol) , Cs,CO; (137.5 mg, 0.422 mmol) KRS IMATIK DMF (10 mL) , i#E
100° C fHEid & . HhyE, W BSOS FIFR R .. HEEERZEfr2ii, BL CH,ClL:EtOH
(30:1) AP, FAGEE. BARKAGEEET Z&FH 3 ml) , KBETHEN=
LR (3 mL) , $HE 30 78, IR TNHHE 4.5 /0N, HUURIERIR S8 E R A pH £ 9,
MAZIRCER (40 mL) , HMAISEAINIETREEE:, ToKBRBREN T8, 8% BIGE RIS R
Y. FRERHENZi4k, L CH,CL/EtOH(NH;) (100 @ 3) NUeHF), A A MFE{E. Yield:
40%; '"H NMR (400 MHz, DMSO-ds): 6 10.05 (s, NH, 1H), 8.46 (s, Ar-H, 1H), 8.41 (s, Ar-H,
1H), 8.13 (s, Ar-H, 1H), 7.32 (q, J = 4.5 Hz, NH, 1H), 4.59 (br, CH, 1H), 3.96-3.93 (m, CH,, 1H),
3.77-3.70 (m, CH,, 1H), 3.54-3.43 (m, CH,, 1H), 3.07-2.96 (m, CH,, 1H), 2.93 (d, /= 4.5 Hz, CH3,
3H), 1.94 (br, CH,, 2H), 1.85-1.80 (m, CH,, 1H), 1.48-1.46 (m, CH,, 1H), 1.38 (s, CH3 X 3, 9H);
ESI-MS: m/z =504 [M+1]",

il £ S 24, 5- 8 P 2 -NV-(2- AR -3-(WR e -3- A 2 Mk e - 52 ) -2 e e (fb 54 45)
H

2-2 , Pdy(dba)s, Cs,COs3, F OLJ

F :
Xantphos, dioxane, 100°C ~ F.
NH3* H,0 CN
j\(\ 3 2 | \N F I\N z |
)\ NMP > — A N

NH, DCM, TFA, 0°C-r.t N" N
2. 46 2-47 H

IR S- =R A ke PRk 2-47) AL

F
F

FY] \/)N\
N~ “NH,

&Y 2-46 (225 mg, 1.23 mmol) E-THE W, MMAZ/K (10 mL) , N-FIEREIZ LT
il (10 mL) , 120°C T#iFE 24 ho AHR =M, WIERWEFIRRRY . R ZEat
1k, PLPE:EtOAc (2:1) AP, HFAME{Ag. LC-MS: m/z=164 [M+1] .
IR 2 5- 5 B - N-(2- UL -3-(WR I -3- S 2 L e -5 -0 ) 2 - Sk g (L 59 45) Ak
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BB ES LR 1 BB 5. DirhEE 2-47 F1 2-2 AERESALEY) 45, 151 Al

o LC-MS: m/z=2365[M+1]",
il £ S 25. 4t ) 46-50 [ 2%

Focl P F o~
F CH3ONa,MeOH q NH;3* H,0 q
ae e T
P NMP P
N/)\CI N el N” “NH,
2-48 2-49 2-50
F o cl P OHNT (L FoHNT
F CH3NH,,MeOH Y NH3* H,0 S
LT T X
P NMP P
N4km el N” > NH,
2-48 2-51 2-52
2-16/2-13/ , Pdy(dba)s, Cs,CO3, o R
2-35/2-36/ Xantphos, dioxane, 100°C  F.
_ | A \\k X=0/NH
DCM, TFA, 0°C-r.t N N Y =0/NH

fb&446  X=0, Rd=

A H47  X=NII, R4=

hE448  X=\II, R4=
A

CZI ‘ECZI X \—sz

IR 1 EE 2-49/2-51 &%

1b 44949 =N, Rd=

5

& H50 X=NH, Rd=

o
>

GRS W B HE L REG) 17 P8 2. KRG 1282, 205 2-49/2-51, it
P 5N LC-MS: m/z=194 [M+1]"; LC-MS: m/z=193 [M+1] .

SR 2. Al 2-50/2-52 4 Ak

£ D R S 2 S i AR 2455 TR 1. 43 51 LA2-49/2-51 F9 5k ] AL A 2-50/2-52, 15 1 4 [H]
o BB 2 9 NLC-MS: m/z =194 [M+1]"; LC-MS: m/z=193[M+1]".

IR 3. LAY 46-50 5K

LN BSE LR 1 58 5 AL 2-16. 2-13, 2-35, 2-44 FIHE{Ek 2-50/2-52 K
JEEHR & EY) 46-50, 13 A, TR 9 8 LC-MS: m/z =409 [M+1]"; LC-MS:

m/z =394 [M+1]"; LC-MS: m/z =394 [M+1]";

[M+17"

LC-MS: m/z =394 [M+1]"; LC-MS: m/z =393
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HiAlfE 2-21~2-33. 2-36~2-42 FILAY) 19-31. 34-43 [RERE S RIERE WL 1-1.  1-2.
1-4,
#1-1
WEMmS | WEMLIK W B s s
Hla]fk 221 | 5-ZE RN R-2.4-— % & | 'TH NMR (500 MHz, CDCL): & 7.69 (br, Ar-H,
W I 1H), 7.49 (d, J = 5.5 Hz, Ar-H, 2H), 7.13-7.09 (m,
Ar-H, 3H), 6.43 (q,J = 4.5 Hz, NH, 1H), 6.25 (br,
NH,, 2H), 2.85 (d, J = 4.5 Hz, CHs, 3H); ESI-
MS: m/z=201 [M+1]"
Ha ik 222 | 5-(3- % 2K 52)-N'-F 52, 4- | 'TH NMR (500 MHz, CDCLy): & 7.60 (br, Ar-H,
A kg 1H), 7.47-7.43 (m, Ar-H, 1H), 7.16-7.11 (m, Ar-
H, 3H), 6.36 (q, J = 4.5 Hz, NH, 1H), 6.21 (br,
NH,, 2H), 2.79 (d, J = 4.5 Hz, CHs, 3H); ESI-
MS: m/z=219 [M+1]"
a4 2-23 | 5-(4- A A E)-N-H 2 4- | 'TH NMR (500 MHz, CDCLy): 6 7.57 (s, Ar-H,
A kg 1H), 7.31 (d, J = 8.5 Hz, Ar-H, 2H), 7.07 (d, J =
8.5 Hz, Ar-H, 2H), 6.17 (q, J = 4.5 Hz, NH, 1H),
6.11 (br, NH,, 2H), 2.85 (d, J = 4.5 Hz, CHs,
3H); ESI-MS: m/z=219 [M+1]"
ik 2-24 | 5-Q- % 4 HE)-N-H H2.4- | 'TH NMR (500 MHz, CDCl;): 6 7.49 (s, Ar-H,
A kg 1H), 7.41-7.37 (m, Ar-H, 1H), 7.30- 7.27 (m, Ar-
H, 1H), 7.25-7.22 (m, Ar-H, 2H), 6.08 (br, NH,,
2H), 6.04 (q,.J = 4.5 Hz, NH), 2.75 (d, J= 4.5 Hz,
CHs, 3H); ESI-MS: m/z =219 [M+1]"
A A 2-25 | 5-(3- AR HHL)-N-H1 2. | 'TH NMR (500 MHz, DMSO-d;): & 7.55 (s, Ar-
2 4- g e H, 1H), 7.34-7.30 (m, Ar-H, 1H), 6.88-6.86 (m,
Ar-H, 2H), 6.84 (s, Ar-H, 1H), 6.15 (q,J = 4.5 Hz,
NH), 6.01 (br, NH,, 2H), 3.78 (s, CHs, 3H), 2.77
(d,J=4.5 Hz, CHs, 3H): ESI-MS: m/z =231
[M+1]"
ik 2-26 | 5-(4- AL FE)-N-F - | 'TH NMR (500 MHz, CDCl;): & 7.47 (s, Ar-H,
2 4- g e 1H), 7.22 (d, J = 8.5 Hz, Ar-H, 2H), 6.99 (d, J =
8.5 Hz, Ar-H, 2H), 6.09 (q, J = 4.5 Hz, NH, 1H),
6.03 (br, NH,, 2H), 3.77 (s, CHs, 3H), 2.76 (d, J =
45 Hz, CHy, 3H): ESI-MS : m/z = 231

1-
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[M+1]".

A4 2-27

'H NMR (400 MHz, CDCLy): & 7.35 (br, Ar-H,
1H), 6.99 (d,J = 8.0 Hz, Ar-H, 1H), 6.61 (s, Ar-H,
1H), 6.57 (d, J = 8.0 Hz, Ar-H, 1H), 5.87 (br,
NH,, 2H), 5.62 (br, NH, 1H), 3.79 (s, CH;, 3H),
3.71 (s, CHs, 3H), 2.72 (d, J = 4.5 Hz, CHs, 3H);
ESI-MS: m/z =261 [M+1]"

)4 2-28

5-(HEE Mg -3- 225 )-N- F 2 4

TR A

'H NMR (500 MHz, DMSO-d;): & 8.50 (br, Ar-
H, 2H), 7.72 (d, J = 8.0 Hz, Ar-H, 1H), 7.56 (s,
Ar-H,1H), 7.43-7.40 (m, Ar-H, 1H), 6.35 (q, J =
4.5 Hz, NH, 1H), 6.14 (br, NH,, 2H), 2.76 (d, J =
4.5 Hz, CHs, 3H); ESI-MS: m/z=202 [M+1]

)4 2-29

5= I -4- 58 )-N*- F 3 22 4-

“RIENE

'H NMR (500 MHz, DMSO-d;): & 8.43 (br, Ar-
H, 1H), 7.31 (d, J = 8.5 Hz, Ar-H, 2H), 7.08 (d, J
= 8.5 Hz, Ar-H, 2H), 6.18 (q, J= 4.5 Hz, NH, 1H),
6.17 (br, NH,, 2H), 2.82 (d, J = 4.5 Hz, CH,,
3H); ESI-MS: m/z=202 [M+1]"

HH )4 2-30

'H NMR (500 MHz, DMSO-dq): & 7.66 (s, Ar-
H, 1H), 7.51 (d, J = 4.5 Hz, Ar-H, 1H), 7.13-7.11
(m, Ar-H, 1H), 7.06 (d, J = 2.5 Hz, Ar-H, 1H),
6.30 (q, J = 4.5 Hz, NH, 1H), 6.21 (br, NH,, 2H),
2.80 (d, J = 4.5 Hz, CHs, 3H); ESI-MS: m/z =
207 [M+1]"

HhE 4R 2-31

5-(THR IR -2- 228 )-N*- F 22 4

A

'H NMR (500 MHz, DMSO-d;): & 7.64 (s, Ar-
H, 1H), 7.57-7.48 (m, Ar-H, 1H), 6.54 (br, Ar-H,
2H), 6.44 (q,J = 3.5 Hz, NH, 1H), 6.22 (br, NH,,
2H), 2.86 (d, J = 4.5 Hz, CH;, 3H); ESI-MS:
m/z =191 [M+1]"

Hh )4 2-33

5-(5- F A P AR R 1y -2- Ak )-
N -H 3D 4~ s

'"H NMR (500 MHz, DMSO-d;): &6 7.78 (d, J =
4.0 Hz, Ar-H, 1H), 7.77 (s, Ar-H, 1H), 7.16 (d, J =
4.0 Hz, Ar-H, 1H), 6.56 (g, J = 4.5 Hz, NH, 1H),
6.40 (br, NH,, 2H), 3.82 (s, CHs, 3H), 2.80 (d, J =
4.5 Hz, CH;, 3H); ESI-MS: m/z =265 [M+1]
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*£ 12
WEDmS | WEWLIK W B JF s B
& 19 | N-H RS- -N-Q-%( 5 | 'TH NMR (500 MHz, DMSO-ds): 6 9.96 (br,

3-( R B -3- L ) L O -5
)2 4- SR

NH, 1H), 8.54 (s, Ar-H, 1H), 8.53 (s, Ar-H, 1H),
7.82 (s, Ar-H, 1H), 7.50-7.47 (m, Ar-H, 2H), 7.42-
7.40 (m, Ar-H, 3H), 6.77 (q, J = 4.5 Hz, NH, 1H),
4.41-4.36 (m, CH, 1H), 3.16 (dd, J = 12.0 Hz, 2.0
Hz, CH,, 1H), 2.93 (d, J = 4.5 Hz, CHs, 3H), 2.79-
2.75 (m, CH,, 1H), 2.64-2.60 (m, CH,, 1H), 2.54-
2.49 (m, CH,, 1H), 2.11-2.08 (m, CH,, 1H), 1.75-
1.69 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H), 1.46-
1.38 (m, CH,, 1H); “C NMR (125 MHz, DMSO-
de): 6 160.20, 158.17, 157.35, 153.93, 142.67,
134.67, 134.19, 129.02, 128.78, 127.46, 116.43,
112.85, 112.77, 108.20, 74.26, 49.78, 4527,
29.89,28.28,24.19; ESI-MS: m/z =402 [M+1]

WEW) 20

NI 5-(3- 90 2 25 )-N-
(2- 2 -3 (R e -3- S 4 it
Mg -5-38)-2,4- 7 FLIE g

'H NMR (500 MHz, DMSO-dg): & 10.03 (s,
NH, 1H), 8.53 (d, J = 4.0 Hz, Ar-H, 2H), 7.86 (s,
Ar-H, 1H), 7.54 (q, J = 6.5 Hz, Ar-H, 1H), 7.26-
7.21 (m, Ar-H, 3H), 6.92 (q, J = 4.0 Hz, NH, 1H),
4.41-4.38 (m, CH, 1H), 3.16 (d, J = 10.5 Hz, CH,,
1H), 2.92 (d, J = 4.5 Hz, CHs, 3H), 2.78-2.76 (m,
CH,, 1H), 2.65-2.61 (m, CH,, 1H), 2.55-2.53 (m,
CH,, 1H), 2.09 (br, CH,, 1H), 1.73-1.71 (m, CH,,
1H), 1.63-1.56 (m, CH,, 1H), 1.45-1.39 (m, CH,,
1H): C NMR (125 MHz, DMSO-d;): &
163.39, 161.45, 160.05, 158.36, 157.29, 154.18,
142.58, 137.13, 137.07, 134.25, 130.95, 130.88,
124.97, 116.40, 115.74, 115.57, 114.34, 114.17,
112,99, 111.62, 108.32, 74.07, 49.50, 45.13,
29.71,28.26,23.88; ESI-MS: m/z =420 [M+1]

&Y 21

N2 -5-(4- K 2 )-N-
(2- 2 -3 (R e -3- S 4 it
Mg -5-38)-2,4- 7 FLIE g

'H NMR (400 MHz, DMSO-ds): & 9.96 (br,
NH, 1H), 8.53 (s, Ar-H, 1H), 8.52 (s, Ar-H, 1H),
7.80 (s, Ar-H, 1H), 7.44-7.41 (m, Ar-H, 2H), 7.31-
7.28 (m, Ar-H, 2H), 6.77 (q, J = 4.6 Hz, NH, 1H),
4.40-4.35 (m, CH, 1H), 3.15 (dd, J = 12.0 Hz, 2.0
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Hz, CH,, 1H), 2.92 (d, J = 3.6 Hz, CHs, 3H), 2.78-
2.74 (m, CH,, 1H), 2.63-2.59 (m, CH,, 1H), 2.54-
2.49 (m, CH,, 1H), 2.11-2.07 (m, CH,, 1H), 1.74-
1.68 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H), 1.45-
1.37 (m, CH,, 1H); "C NMR (100 MHz, DMSO-
de): 5 162.64, 160.70, 160.32, 158.24, 157.34,
153.92, 142.64, 134.18, 131.08, 131.02, 116.41,
115.89, 115.72, 112.87, 111.90, 108.22, 74.28,
49.80, 45.28, 29.89, 28.22, 24.21; ESI-MS: m/z
=420 [M+1]"

&Y 22

N3 -5-2- 54 3 )-N-
(2~ 3- (IR W -3- S 2 i
Mg -5-38)-2,4- 7 FLIE g

'H NMR (400 MHz, DMSO-d;) & 9.99 (br, NH,
1H), 8.55 (s, Ar-H, 1H), 8.53 (s, Ar-H, 1H), 7.82
(s, Ar-H, 1H), 7.50-7.45 (m, Ar-H, 1H), 7.40-7.37
(m, Ar-H, 1H), 7.33-7.29 (m, Ar-H, 2H), 6.73 (q,
J=3.6 Hz, NH, 1H), 4.42-4.37 (m, CH, 1H), 3.16
(dd, J=9.6 Hz, 2.0 Hz, CH,, 1H), 2.92 (d,J=3.6
Hz, CHs, 3H), 2.78-2.74 (m, CH,, 1H), 2.64-2.60
(m, CH,, 1H), 2.54-2.49 (m, CH,, 1H), 2.11-2.08
(m, CH,, 1H), 1.73-1.70 (m, CH,, 1H), 1.64-1.57
(m, CH,, 1H), 1.46-1.38 (m, CH,, 1H); “C NMR
(100 MHz, DMSO-ds) : & 160.92, 160.29,
158.97, 158.69, 157.33, 154.77, 142.58, 134.24,
132.09, 130.10, 130.03, 124.92, 122.03, 121.90,
116.38, 116.08, 115.91, 112.99, 108.40, 106.78,
7430, 49.79, 45.28, 29.88, 28.15, 24.20; ESI-

MS: m/z =420 [M+1]"

WEW) 23

N L5 (3- AR A -
N*-(2- 8 FE 3-(WRIE-3- 48 2 )
ML g -5-3E)-2 4- — G FE s I

'H NMR (400 MHz, DMSO-ds): & 9.96 (br,
NH, 1H), 8.54 (s, Ar-H, 1H), 8.53 (s, Ar-H, 1H),
7.84 (s, Ar-H, 1H), 7.40-7.37 (m, Ar-H, 1H), 6.97-
6.95 (m, Ar-H, 3H), 6.79 (q, J = 3.6 Hz, NH, 1H),
4.40-435 (m, CH, 1H), 3.81 (s, CHs, 3H), 3.16
(dd, J=9.6 Hz, 1.6 Hz, CH,, 1H), 2.94 (d,J=3.6
Hz, CHs, 3H), 2.79-2.74 (m, CH,, 1H), 2.63-2.59
(m, CH,, 1H), 2.54 (dd, J = 17.6 Hz, 2.4 Hz, CH,,
1H), 2.11-2.08 (m, CH,, 1H), 1.74-1.68 (m, CH,,
1H), 1.63-1.56 (m, CH,, 1H), 1.46-1.37 (m, CH,,
1H): “C NMR (100 MHz, DMSO-d;): &
160.14, 159.60, 158.16, 157.34, 153.81, 142.65,
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135.97, 134.17, 130.06, 120.92, 116.41, 114.06,
113.33, 112.85, 112.66, 108.19, 7429, 55.01,
49.82, 45.29, 29.91, 28.26, 24.23; ESI-MS: m/z
=432 [M+1]"

&Y 24

N-FR L5 (4-F /R
NA-(2-F -3 (R i
ML g -5-3E)-2 4- — G FE s I

AR TL)-
3

'H NMR (400 MHz, DMSO-d;): 6 9.92 (s, NH,
1H), 8.53 (s, Ar-H, 2H), 7.77 (s, Ar-H, 1H), 7.32
(d,J=7.2 Hz, Ar-H, 2H), 7.05 (d, J = 7.2 Hz, Ar-
H, 2H), 6.68 (q, J = 3.6 Hz, NH, 1H), 4.40-4.35
(m, CH, 1H), 3.80 (s, CHs, 3H), 3.15 (dd, J = 9.6
Hz, 1.6 Hz, CH,, 1H), 2.92 (d, J = 3.6 Hz, CH;,
3H), 2.78-2.74 (m, CH,, 1H), 2.63-2.59 (m, CH,,
1H), 2.54-2.49 (m, CH,, 1H), 2.11-2.07 (m, CH,,
1H), 1.74-1.68 (m, CH,, 1H), 1.63-1.56 (m, CH,,
1H), 1.45-137 (m, CH,, 1H); “C NMR (100
MHz, DMSO-ds): & 160.44, 158.74, 157.97,
157.35, 153.56, 142.72, 134.14, 130.07, 126.64,
116.64, 114.48, 112.74, 112.59, 108.09, 74.27,
55.15, 49.82, 45.29, 29.90, 28.25, 24.22; ESI-

MS: m/z=432 [M+1]

&Y 25

NP5 4- " AR
B )-N-(2- T 3 -3-(IR 1 -3-
A ML nE-5-2)-24- K
FLwEng

'H NMR (400 MHz, DMSO-d;): & 9.88 (s, NH,
1H), 8.55 (s, Ar-H, 1H), 8.53 (s, Ar-H, 1H), 7.66
(s, Ar-H, 1H), 7.09 (d, J = 6.8 Hz, Ar-H, 1H), 6.67
(s, Ar-H, 1H), 6.62 (d, J = 6.8 Hz, Ar-H, 1H), 6.33
(q. J = 3.6 Hz, NH, 1H), 4.41-4.36 (m, CH, 1H),
3.82 (s, CHs, 3H), 3.75 (s, CHs, 3H), 3.16 (dd, J =
9.6 Hz, 1.6 Hz, CH,, 1H), 2.90 (d, J = 3.6 Hz,
CHs, 3H), 2.79-2.74 (m, CH,, 1H), 2.64-2.60 (m,
CH,, 1H), 2.54-2.50 (m, CH,, 1H), 2.11-2.08 (m,
CH,, 1H), 1.73-1.70 (m, CH,, 1H), 1.63-1.56 (m,
CH,, 1H), 1.45-137 (m, CH,, 1H): “C NMR
(100 MHz, DMSO-ds) : & 160.74,
158.25, 158.11, 15737, 154.11, 142.85, 134.14,
131.90, 116.48, 115.27, 112.61, 109.92, 108.01,
105.31, 98.90, 74.20, 55.36, 55.27, 49.76, 45.25,
29.87,28.16,24.15; ESI-MS: m/z =462 [M+1]

160.71,

WEW) 26

N
Q-3
ME-5-38)-2

B -5-(MH B -3- 5 )-N-
-(WR WE -3- 4134 ) itk
TR FEE

'H NMR (400 MHz, DMSO-ds): & 10.00 (br,
NH, 1H), 8.60-8.58 (m, Ar-H, 2H), 8.55 (s, Ar-H,
1H), 8.52 (s, Ar-H, 1H), 7.86 (s, Ar-H, 1H), 7.83-
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7.81 (m, Ar-H, 1H), 7.50-7.47 (m, Ar-H, 1H), 6.98
(q, J = 3.6 Hz, NH, 1H), 4.40-4.35 (m, CH, 1H),
3.16 (dd, J = 9.6 Hz, 2.0 Hz, CH,, 1H), 2.92 (d, J
=3.6 Hz, CH;, 3H), 2.79-2.75 (m, CH,, 1H), 2.64-
2.60 (m, CH,, 1H), 2.54-2.49 (m, CH,, 1H), 2.11-
2.08 (m, CH,, 1H), 1.75-1.69 (m, CH,, 1H), 1.63-
1.56 (m, CH,, 1H), 1.46-1.38 (m, CH,, 1H); “C
NMR(100 MHz, DMSO-ds): 6 160.37, 158.58,
157.32, 154.50, 149.46, 148.44, 142.54, 136.55,
134.22, 130.70, 123.84, 116.37, 113.01, 109.51,
108.36, 74.31, 49.81, 45.29, 29.90, 28.20, 24.22;

ESI-MS: m/z =403 [M+1]"

&Y 27

N
Q-3
ME-5-38)-2

B -5-(MH BE -4- 3L )-N-

-(WR W -3- 8 ) itk
M

'H NMR (400 MHz, DMSO-ds): & 10.06 (br,
NH, 1H), 8.64 (d, J = 4.8 Hz, Ar-H, 2H), 8.55 (s,
Ar-H, 1H), 8.50 (s, Ar-H, 1H), 7.94 (s, Ar-H, 1H),
7.46 (d, J = 4.8 Hz, Ar-H, 2H), 7.06 (q. J = 3.6
Hz, NH, 1H), 4.41-4.36 (m, CH, 1H), 3.16 (dd, J =
9.6 Hz, 2.0 Hz, CH,, 1H), 2.94 (d, J = 3.6 Hz,
CHs, 3H), 2.79-2.75 (m, CH,, 1H), 2.64-2.60 (m,
CH,, 1H), 2.55-2.51 (m, CH,, 1H), 2.11-2.08 (m,
CH,, 1H), 1.73-1.71 (m, CH,, 1H), 1.63-1.56 (m,
CH,, 1H), 1.46-1.39 (m, CH,, 1H); “C NMR
(100 MHz, DMSO-ds) : & 160.30, 159.20,
157.80, 155.17, 150.59, 143.14, 142.91, 134.78,
123.90, 116.85, 113.68, 110.59, 109.00, 74.78,
50.26, 45.77,30.37, 28.76, 24.68; ESI-MS: m/z
=403 [M+1]"

WEW) 28

N*-H
Q-3
ME-5-38)-2

BE-5-(MEWy-2-5E)-N-

-(WR g -3- 4 2 it
R

'H NMR (400 MHz, DMSO-dg): & 10.05 (br,
NH, 1H), 8.53 (s, Ar-H, 1H), 8.51 (s, Ar-H, 1H),
7.96 (s, Ar-H, 1H), 7.63 (d, J = 4.0 Hz, Ar-H, 1H),
7.22-7.19 (m, Ar-H, 2H), 6.95 (q, J = 3.6 Hz, NH,
1H), 4.41-4.37 (m, CH, 1H), 3.16 (dd, J = 9.6 Hz,
2.0 Hz, CH,, 1H), 2.97 (d, J = 3.6 Hz, CHs, 3H),
2.79-2.75 (m, CH,, 1H), 2.63-2.59 (m, CH,, 1H),
2.54-2.49 (m, CH,, 1H), 2.11-2.08 (m, CH,, 1H),
1.73-1.70 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H),
1.46-1.38 (m, CH,, 1H); “C NMR (100 MHz,

DMSO-ds): & 160.12, 158.32, 157.34, 154.46,
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142.45, 135.46, 134.25, 128.11, 126.62, 126.02,
116.40, 113.09, 108.40, 105.78, 74.29, 49.83,
4532, 29.93, 28.39, 2426; ESI-MS: m/z = 408
[M+1]"

WEW) 29

N 5o -2- 3 )-N-
(2- 5 B -3-(WR g -3- A 2t

ME-5-4)-2,4- R HMEIE

'"H NMR (400 MHz, DMSO-d;): & 10.07 (br,
NH, 1H), 8.53 (d, /= 1.6 Hz, Ar-H, 1H), 8.48 (d,
J=1.6 Hz, Ar-H, 1H), 8.25 (s, Ar-H, 1H), 7.75 (s,
Ar-H, 1H), 7.07 (q, J = 3.6 Hz, NH, 1H), 6.77 (d,
J =28 Hz, Ar-H, 1H), 6.63-6.62 (m, Ar-H, 1H),
4.41-4.37 (m, CH, 1H), 3.16 (dd, J = 9.6 Hz, 2.0
Hz, CH,, 1H), 3.04 (d, J=3.6 Hz, CHs, 3H), 2.80-
2.76 (m, CH,, 1H), 2.64-2.60 (m, CH,, 1H), 2.55-
2.53 (m, CH,, 1H), 2.11-2.08 (m, CH,, 1H), 1.75-
1.69 (m, CH,, 1H), 1.64-1.57 (m, CH,, 1H), 1.47-
1.39 (m, CH,, 1H); ESI-MS: m/z =392 [M+1]"

&Y 30

N B 25-(5- 5 - Tk i -2-
B )-N-(2- 5 3-(WR I -3-
A ML nE-5-2)-24- K
B g

'H NMR (400 MHz, DMSO-ds): & 10.07 (br,
NH, 1H), 8.53 (d, /= 1.6 Hz, Ar-H, 1H), 8.48 (d,
J=1.6Hz, Ar-H, 1H), 8.25 (s, Ar-H, 1H), 7.75 (s,
Ar-H, 1H), 7.07 (g, J = 3.6 Hz, NH, 1H), 6.77 (d,
J =238 Hz, Ar-H, 1H), 6.63-6.62 (m, Ar-H, 1H),
4.41-4.37 (m, CH, 1H), 3.16 (dd, J = 9.6 Hz, 2.0
Hz, CH,, 1H), 3.04 (d, J = 3.6 Hz, CH3, 3H), 2.80-
2.76 (m, CH,, 1H), 2.64-2.60 (m, CH,, 1H), 2.55-
2.53 (m, CH,, 1H), 2.11-2.08 (m, CH,, 1H), 1.75-
1.69 (m, CH,, 1H), 1.64-1.57 (m, CH,, 1H), 1.47-
1.39 (m, CH,, 1H); ESI-MS: m/z =426 [M+1]"

&Y 31

N 5-(5- PR A B A
Wy -2- 5 )-N-(2- L -3-(UR
Mg -3- 58 3L ) ML g -5- 3 )-2,4-
A

'H NMR (400 MHz, DMSO-ds): & 10.10 (br,
NH, 1H), 8.53 (s, Ar-H, 1H), 8.46 (s, Ar-H, 1H),
8.03 (s, Ar-H, 1H), 7.83 (d,J = 3.2 Hz, Ar-H, 1H),
729 (d, J = 2.8 Hz, Ar-H, 1H), 7.12 (q. J = 3.2
Hz, NH, 1H), 4.39-4.36 (m, CH, 1H), 3.86 (s,
CHs, 3H), 3.17 (dd, J = 9.6 Hz, 1.6 Hz, CH,, 2H),
2.97 (d, J = 3.2 Hz, CHs, 3H), 2.80-2.77 (m, CH,,
1H), 2.65-2.61 (m, CH,, 1H), 2.10-2.08 (m, CH,,
1H), 1.74-1.71 (m, CH,, 1H), 1.64-1.57 (m, CH,,
1H), 1.47-1.39 (m, CH,, 1H);: “C NMR (100
MHz, DMSO-d;): & 161.67, 159.83, 158.71,
157.26, 155.02, 143.51, 142.20, 134.40, 131.32,
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127.40, 116.34, 113.37, 108.61, 104.83, 74.25,
52.23, 49.76, 45.30, 29.88, 28.40, 24.17. ESI-
MS: m/z =466 [M+1]

*1-3

WEYs 5

WEYATER

Rl 2 o v el

HH[E] A 2-36

(R)-2-F FE-5- I 3-(N- KU T
SFHRIE % 3-8 I I g

'H NMR (500 MHz, DMSO-d;): & 8.48 (d, J =
2.0 Hz, Ar-H, 1H), 8.29 (s, Ar-H, 1H), 5.32 (br,
CH, 1H), 3.62-3.55 (m, CH, 1H), 3.49-3.44 (m,
CH,, 2H), 3.39-3.33 (m, CH,, 1H), 2.21-2.16 (m,
CH,, 1H), 2.13-2.09 (m, CH, 1H), 141 (s,
CH; X3, 9H); ESI-MS: m/z =368 [M+1]"

Hha] 4 2-37

(S)-2-F FE-5-1R-3-(V-H T
SRR s 3R Sy

'H NMR (500 MHz, DMSO-d;): & 8.48 (d, J =
2.0 Hz, Ar-H, 1H), 8.29 (s, Ar-H, 1H), 5.32 (br,
CH, 1H), 3.62-3.55 (m, CH, 1H), 3.49-3.44 (m,
CH,, 2H), 3.39-3.33 (m, CH,, 1H), 2.21-2.16 (m,
CH,, 1H), 2.13-2.09 (m, CH, 1H), 141 (s,
CH; X3, 9H); ESI-MS: m/z =368 [M+1]"

HH[a] 44 2-38

2 SR 3 (V- T E R
FEOR g -4-58 3 )L g

'H NMR (500 MHz, CDCly): & 8.34 (s, Ar-H,
1H), 7.51 (s, Ar-H, 1H), 4.66-4.62 (m, CH, 1H),
3.69-3.63 (m, CH,, 2H), 3.52-3.46 (m, CH,, 2H),
1.99-1.92 (m, CH,, 2H), 1.90-1.82 (m, CH,, 2H),
1.47 (s, CH3X3, 9H); ESI-MS: 382
[M+1]"

m/z =

HHE] 44 2-39

2-F H5-R3-2- T HE
YA

'H NMR (500 MHz, CDCLy): & 827 (s, Ar-H,
1H), 7.49 (s, Ar-H, 1H), 4.16 (t, J = 7.0 Hz, CH,,
2H), 278 (t, J = 7.0 Hz, CH, 2H), 231 (s,
CH; X2, 6H); ESI-MS: m/z =270 [M+1]"

HHE] 4 2-40

(R)-2-F HE-5-15-3-(1-(—
) A S-S L

'H NMR (500 MHz, CDCly): & 831 (s, Ar-H,
1H), 7.62 (s, Ar-H, 1H), 4.62-4.55 (m, CH, 1H),
2.76-2.71 (m, CH,, 1H), 2.54-2.49 (m, CH,, 1H),
2.31 (s, CH; X2, 6H), 1.40 (d, J = 8.0 Hz, CHs,
3H); ESI-MS: m/z=284 [M+1]"

Al 2-41

(S)-2-F = -5- 1R -3-(1-( =
) A S-S L

'H NMR (500 MHz, CDCly): & 831 (s, Ar-H,
1H), 7.62 (s, Ar-H, 1H), 4.62-4.55 (m, CH, 1H),
2.76-2.71 (m, CH,, 1H), 2.54-2.49 (m, CH,, 1H),
2.31 (s, CH; X2, 6H), 1.40 (d, J = 8.0 Hz, CHs,
3H); ESI-MS: m/z=284 [M+1]"
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HH A4 2-42

2-F FE-5- -3 (N- T B IR g
-4 S

'H NMR (500 MHz, CDCly): & 8.44 (s, Ar-H,
1H), 8.28 (s, Ar-H, 1H), 4.81-4.78 (m, CH, 1H),
2.57 (br, CH,, 2H), 2.32-2.28 (m, CH,, 2H), 2.21
(s, CHs, 3H), 1.96-1.92 (m, CH,, 2H), 1.75-1.69
(m, CH,, 2H); ESI-MS: m/z =296 [M+1]"

# 14
WEMHRS | WEMEIK AZERiE o o A
&34 | N-H R -5-(1- F 2E -1H-HE | "TH NMR (400 MHz, DMSO-dy): 8 9.96 (br, NH,

-4 )-N-(2- S 2 -3-(R
WE -4 FFY 226 ) 5 L L g -5- 5 )-
24- T FEEE

1H), 8.60 (s, Ar-H, 1H), 8.42 (s, Ar-H, 1H), 7.90
(s, Ar-H, 1H), 7.89 (s, Ar-H, 1H), 7.62 (s, Ar-H,
1H), 6.71 (q, J = 4.4 Hz, NH, 1H), 3.95 (d, /= 6.4
Hz, CH,, 2H), 3.89 (s, CH;, 3H), 2.99-2.96 (m,
CH,, 2H), 2.94 (d, J = 4.4 Hz, CH;, 3H), 2.52-2.47
(m, CH,, 2H), 1.89-1.86 (m, CH, 1H), 1.71-1.68
(m, CH,, 2H), 1.22-1.12 (m, CH,, 2H); ESI-
MS: m/z =420 [M+1]"

&Y 35

(R)-N*- T 5 -5-(1- 1 B -1 H-
bt e -4 5 )-N-(2- 1 2 3
(R T -3- 4, 22 ) L e - 5- 58 )-
2.4- G FEENE

'H NMR (400 MHz, DMSO-dg): & 9.91 (s, NH,
1H), 8.52 (s, Ar-H, 1H), 8.51 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.61 (s, Ar-H,
1H), 6.73 (q, J = 4.0 Hz, NH, 1H), 4.40-4.35 (m,
CH, 1H), 3.89 (s, CHs, 3H), 3.15 (dd, J = 9.6 Hz,
2.0 Hz, CH,, 1H), 2.95 (d, J = 3.6 Hz, CH3, 3H),
2.79-2.75 (m, CH,, 1H), 2.64-2.60 (m, CH,, 1H),
2.54-2.51 (m, CH,, 1H), 2.11-2.07 (m, CH,, 1H),
1.75-1.69 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H),
1.46-138 (m, CH,, 1H); “C NMR (100 MHz,
DMSO-dg): 6 160.27, 157.75, 15737, 153.08,
142.73, 137.65, 134.13, 129.42, 116.48, 113.78,
112.70, 108.03, 104.51, 74.25. 49.80, 4530,
38.65, 29.90, 28.28, 24.20; ESI-MS: m/z = 406
[M+1]"

&Y 36

(S)-N"- Ff H:-5-(1-F - 1H-
bt e -4 5 )-N-(2- 1 2 3
(WR 5 -3 6 ) T e -5- 2 )
2.4

'H NMR (400 MHz, DMSO-dg): & 9.91 (s, NH,
1H), 8.52 (s, Ar-H, 1H), 8.51 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.61 (s, Ar-H,
1H), 6.73 (q, J = 4.0 Hz, NH, 1H), 4.40-4.35 (m,
CH, 1H), 3.89 (s, CH3, 3H), 3.15 (dd, J = 9.6 Hz,
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2.0 Hz, CH,, 1H), 2.95 (d, J = 3.6 Hz, CH;, 3H),
2.79-2.75 (m, CH,, 1H), 2.64-2.60 (m, CH,, 1H),
2.54-2.51 (m, CH,, 1H), 2.11-2.07 (m, CH,, 1H),
1.75-1.69 (m, CH,, 1H), 1.63-1.56 (m, CH,, 1H),
1.46-138 (m, CH,, 1H); “C NMR (100 MHz,
DMSO-dg): 6 160.27, 157.75, 15737, 153.08,
142.73, 137.65, 134.13, 129.42, 116.48, 113.78,

112.70, 108.03, 104.51, 7425, 49.80, 4530,
38.65, 29.90, 28.28, 24.20; ESI-MS: m/z = 406
[M+1]"

&Y 37

(R)-N"- i -5-(1- Ff - 1H-
bt e -4 5 )-NP-(2- 1 2 3
(HEk % -3 4 ik ) bt g -5 ik )-
2. 4- A g

"HNMR (400 MHz, DMSO-d,): & 9.92 (br, NH,
1H), 8.60 (s, Ar-H, 1H), 8.39 (s, Ar-H, 1H), 7.91
(s, Ar-H, 2H), 7.62 (s, Ar-H, 1H), 6.72 (q. J = 4.4
Hz, NH, 1H), 4.96 (br, CH, 1H), 3.89 (s, CHs,
3H), 3.16 (dd, J = 12.4 Hz, 5.2 Hz, CH,, 1H),
2.94-2.93 (m, CH,, 2H), 2.92 (d, J = 4.4 Hz, CHs,
3H), 2.83-2.79 (m, CH,, 1H), 2.10-2.02 (m, CH,,
1H), 1.87-1.84 (m, CH,, 1H); C NMR (100
MHz, DMSO-ds): & 160.28, 157.72, 157.58,
152.97, 142.66, 137.65, 133.79, 129.43, 116.48,
113.76, 112.41, 107.91, 104.64, 80.01, 52.80,
45.48, 38.66, 33.25, 28.15; ESI-MS: m/z = 392
[M+1]"

&Y 38

(S)-N"- Ff H:-5-(1-F - 1H-
Mg W4 -4- B )-NP-(2- S Bk 3
(HEk % -3 4 ik ) bt g -5 ik )-
2.4- G FEENE

'H NMR (400 MHz, DMSO-ds): 8 9.92 (br, NH,
1H), 8.60 (s, Ar-H, 1H), 8.39 (s, Ar-H, 1H), 7.91
(s, Ar-H, 2H), 7.62 (s, Ar-H, 1H), 6.72 (q, J = 4.4
Hz, NH, 1H), 4.96 (br, CH, 1H), 3.89 (s, CH;,
3H), 3.16 (dd, J = 12.4 Hz, 5.2 Hz, CH,, 1H),
2.94-2.93 (m, CH,, 2H), 2.92 (d, J = 4.4 Hz, CH;,
3H), 2.83-2.79 (m, CH,, 1H), 2.10-2.02 (m, CH,,
1H), 1.87-1.84 (m, CH,, 1H); ESI-MS: m/z =
392 [M+1]"

&Y 39

N R -5-(1- F 2R -1 H-
M -4 2 )-N>-(2- & 3k -3-(UR
WE -4- 48 B ) Ik g -5- 2k )-2,4-

R

'H NMR (400 MHz, DMSO-dg): 6 9.90 (s, NH,
1H), 8.53 (s, Ar-H, 1H), 8.47 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.61 (s, Ar-H,
1H), 6.73 (q, J = 4.8 Hz, NH, 1H), 4.58-4.54 (m,
CH, 1H), 3.88 (s, CHs, 3H), 3.00-2.96 (m, CH,,
2H), 2.94 (d, J = 4.8 Hz, CH;, 3H), 2.58-2.53 (m,
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CH,, 2H), 1.96-1.92 (m, CH,, 2H), 1.61-1.53 (m,
CH,, 2H); ESI-MS: m/z =406 [M+1]"

WEW) 40

N R -5-(1- F 2R -1 H-
e -4 B )-NP-(2- L 3 -3-(2-
TR R S ) W T -5
£)-2 4-F HmEng

'H NMR (400 MHz, DMSO-dq): & 9.96 (s, NH,
1H), 8.56 (s, Ar-H, 1H), 8.48 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.61 (s, Ar-H,
1H), 6.73 (q,J = 4.4 Hz, NH, 1H), 4.24 (t, J = 5.6
Hz, CH,, 2H), 3.88 (s, CHs, 3H), 2.94 (d, J = 4.8
Hz, CHs, 3H), 2.72 (t, J = 5.6 Hz, CH,, 2H), 2.25
(s, CH;X2, 6H); “C NMR(100 MHz, DMSO-
de): 6 160.22, 158.43, 157.73, 153.05, 142.82,
137.60, 133.83, 12937, 116.42, 113.77, 111.72,
106.92, 104.53, 66.99, 57.06, 45.54, 38.63,
28.17; ESI-MS: m/z =394 [M+1]"

&Y a1

(R)-N*- T 5 -5-(1- 1 B -1 H-
b - )-NP-(2- S 2 -3
(1- = R AR -2- 5 0 )
MLk P -5 - JE)-2,4- — B SE s e

'H NMR (400 MHz, DMSO-dq): & 9.94 (s, NH,
1H), 8.54 (s, Ar-H, 2H), 7.92 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.63 (s, Ar-H, 1H), 6.74 (q, J = 4.4
Hz, NH, 1H), 4.69-4.65 (m, CH, 1H), 3.91 (s,
CHs, 3H), 2.96 (d, J = 4.4 Hz, CH;, 3H), 2.63-2.58
(m, CH,, 1H), 2.53-2.48 (m, CH,, 1H), 2.24 (s,
CH; X2, 6H), 1.35 (d,J = 6.0 Hz, CH;, 3H); ESI-
MS: m/z =408 [M+1]"

&Y 42

(S)-N"- Ff B -5-(1- F 3 -1 -
It e -4- 2 )-N-(2- L 2 -3
(1- = FR B 7 2 )
NI -5-3)-2,4- — s g

'H NMR (400 MHz, DMSO-dq): & 9.94 (s, NH,
1H), 8.54 (s, Ar-H, 2H), 7.92 (s, Ar-H, 1H), 7.90
(s, Ar-H, 1H), 7.63 (s, Ar-H, 1H), 6.73 (q, J = 4.4
Hz, NH, 1H), 4.69-4.65 (m, CH, 1H), 3.90 (s,
CHs, 3H), 2.95 (d, J = 4.4 Hz, CH;, 3H), 2.62-2.58
(m, CH,, 1H), 2.51-2.48 (m, CH,, 1H), 2.24 (s,
CH; X2, 6H), 1.35 (d,J = 6.0 Hz, CH;, 3H); ESI-
MS: m/z =408 [M+1]

WEW) 43

N R 51 1A
e -4- 3 )-N?-(2- T K -3- (V-
PR B R g -4- 480 B2 ILL g -5-
)2 4- g Hhmrng

'H NMR (400 MHz, DMSO-dg): & 9.91 (s, NH,
1H), 8.53 (s, Ar-H, 1H), 8.47 (s, Ar-H, 1H), 7.91
(s, Ar-H, 1H), 7.90 (s, Ar-H, 1H), 7.62 (s, Ar-H,
1H), 6.73 (q, J = 4.4 Hz, NH, 1H), 4.54 (br, CH,
1H), 3.89 (s, CHs, 3H), 2.94 (d, J = 4.0 Hz, CHs,
3H), 2.58 (br, CH,, 2H), 2.22 (br, CH,, 2H), 2.19
(s, CHs, 3H), 1.97 (br, CH,, 2H), 1.77 (br, CH,,
2H); ESI-MS: m/z =420 [M+1]"
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AR AAFRNEYE) Chkl #HIEH

PL Staurosporine AFHMEXTHE, R ADP-Glo &P F Chkl BEHIHITEEACs). L5
YIWER T Chkl EEEAG, 6 HERIKY) Cde25C, BRI TR HFE ATP, SNV4S
JE A ] ADP-Glo™ Reagent JH#EHif 4 ATP, SIS FIF~4 K ADP A4 ADP-Glo
Detection Reagent #4k°A4 ATP, ATP "[{EA Ultra-Glo & Yt REFEAL N IEY, FA 61
o BRI A YA T DMSO il 10 mM BB/, FEE— e WS 12 MAFEK
FEU I, T 384 fLIRY, BEALIMARILEY) 1 nL, 25X Chkl #f 2 v L, XRG4
ANIXZEMR 2 vL, FiE TP E 10 min, MA25XEY2 pL, /437° CFHA 1h, A
ADP-Glo™ Reagent 5 uL Z&1E M, 7£37° C FE 1 h. A ADP-Glo Detection Reagent
10 L, 7£37° C M H 30 min, I HE MM BCE =FATIL, KM luminescence 24
TUEGARACI E RS, A GraphPad Prism S 3 FACFREE, +F & ICso {H .

A RAATFRALE YN Chkl EEE R E M
F 2 ALAWRT Chkl B ICso(uM)

Compd. Chkl Compd. Chkl
(ICsp, nM) (ICso, uM)

1 >10uM 24 6
2 >10uM 25 12
3 >10uM 26 9.5
4 >10puM 27 78.5
5 >10puM 28 92
6 >10uM 29 4.7
7 >10uM 30 387.7
8 >10uM 31 142
9 4.7 32 6.9
10 16 33 4.8
11 14 34 0.6
12 7.8 35 6.8
13 5.1 36 53
14 49 37 1.0
15 25 38 893.8
16 1.9 39 17.0
17 8.8 40 0.4
18 1.8 41 8.6
19 50 42 1.1
20 >10uM 43 12
21 >10uM 44 0.7
22 >10uM 45 <1uM
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23 >10uM 46 <luM
47 <lpM 48 <luM
49 <lpM 50 <luM
Staurosporine 1.2

MEREIETT LB H, KA Chkl 8 FIBG I = i, A 24 Mes i)
Chk1 #1175 -5 FH R ALA4) Staurosporine #H*Y, 5 MEAWIHLTFHIEXHE Staurosporine.
B, AR IR IR FHAE Chkl $H1RI 2- B ma e AT A oA ) T i b o . FH m

2 7% B A FF BIA A D0 25 Tl e 448 P ) 188 3 400 o A

gifrE: A2 kME T4 RPMI 8226, A EMN itk R4 M Mino. Jeko-1. ARE
JAHM Romas. A SR 40 Mo A ML 20 M0 MV-4-11. A FLIRE 40 ML MCF-7. A Jiifes 8 i
A549. ANFIFIBMEZHH LnCAP. A B4 BGC-823. A&iJ@E 4t HCT116. Colo205.
NGV OVCAR-8 5230 575 MTS 1A 8 A A 400 A IR (1) I8 40 B ok 140 4 1 38 4 # 1
WP (ICse)

W b T XHECE KRR AN A RREE AL, TEEG BL 1 X 10* d/AL I B FERERIAE 96 FLAR
W, BfL 100 vL, BT 5% CO 1 37° C HFMPLARFR, B—ILEWRASMIRER
B, Wk =HES, IMAJG, H3F 72/00F, A 20 oL MTS. 37° C FEE 2 /M
J&, 1 SpectraMAX 340 EEFRCI 490 nm (L1) FHEDOGRAE, %K 690 nm (L2) ,
¥ (L1-L2) AR FIA R IEERE, 24 XA LRI ICso.

F3-1 ALAYRE & s 40 Ak 8 B ) £
Cpd. 1Cso(uM)*
RPMIB226 Mino Romas Jeko-1 MV-4-11
9 3.339 0.708 0.536 0.342 0.044
12 3.597 0.608 0.401 0.253 0.035
13 NT® NT® NT® NT® 0.035
16 NT® NT® NT® NT® 0.107
17 3.290 0.495 0.348 0.117 0.050
18 NT® NT® NT® NT® 0.036
29 2.543 0.157 0.126 0.039 0.039
32 8.175 0.859 0.789 0.189 0.064
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33 NT® NT® NT® NT® 0.040
34 NT® NT® NT® NT® 0.044
35 1.273 0.647 0.356 0.339 0.053
36 2.493 0.956 0.649 0.548 0.072
37 1.578 0.419 0.292 0.103 0.022
40 3.781 0.923 0.874 0.309 0.101
41 0.945 0.473 0.119 0.094 0.034
42 0.814 0.227 0.218 0.137 0.092
44 0.448 0.128 0.117 0.084 0.023
#* 322
I1Cso(uM)*
Cpd.
MCF-7 A549 LnCAP BGC-823 | HCTI116 | OVCAR-8 | Colo205
9 1.234 3.714 9.145 > 10 5217 0.513 2.843
12 2.541 2.962 7.860 9.10.2 4.110 0.274 3.741
13 NT® 1.843 6.779 8.130 4.556 0.662 0.947
16 NT° 3.474 8.776 > 10 3.990 1.527 2.013
17 NT® 4238 > 10 > 10 1.896 0.220 0.878
18 NT® 3.172 6.998 7.113 1.774 2.136 1.009
29 2.178 2.183 > 10 > 10 1.225 0.329 0.624
32 NT® 5.170 5.996 7.642 4.183 NT® NT®
33 NT® 3.165 5.102 6.183 2.845 NT® NT®
34 NT® 3.192 4.628 > 10 1.779 2.110 3.760
35 1.008 2.162 2.173 4.810 0.980 0.789 0.663
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36 NT® 5.741 4.892 NT® 2.547 4.178 2.180
37 0.945 1.784 0.921 3.175 0.884 1.230 3.147
40 NT® 3512 7.164 NT® 2.184 2.942 5.160
41 1.009 2.173 2.620 5.170 1312 1.187 0.993
42 NT® > 10 5.742 NT® 4.189 2.174 1.032
44 1.134 3.761 2.146 3.569 1.208 5.784 2.177

N ICso: E‘{k%gﬁ?i’/ﬂﬁ b %iﬂﬂo

KR HAF RIS A 25 B A vE

MV 4-11 40fELL 5000/fLEM 2 96 fLik. BRHIRY, Z¥04MIZ8 1Cso & L 23 HIBL
b, 2R EEIEBEVE N 1C~1Cso (B 1/8, 1/4, 1/2, 1, 2 and 4 of ICso) » 72 /NS5, A
MTS A A HE 77, DRI N 100% 15 H 4T % Fa. KA Chou-Talalay method
NG Fa AR 2P N CompuSyn 33T 24, 1S HBE—IREZ9MELH CL{E &
Fa-CI #i%. CI (combination index) it AR & CI=DA/ICX,A+DB/ICX,B (A, B fAEM
FOAEZIY, ICX,A F1 ICX,B A& PR 2547 s i e FH B AR K4 208 X BT 250k J%, DA Al
DB & A B I AE KA 2258 X B PIF ke R 0K 1. BlH: CHK1 il
(35); FLT3 ###5 Crenolanib(Cre). Quizartinib(Qui); Akt FIH57 GSK2141795(GSK); Cl=
BRI Fe%, MR4E Soriano ZFMUHIWI ik, 0.9<CISI1 AEINIEA, 0.8<CI<0.9 AL HHFHE
Fl, 0.6<CI<0.8 N EMEMER, 0.4<CI<0.6 NEEMFEMEM, 0.2<CI<0.4 NiabrFEEM .
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BEIES S ®
1. Pl 2-Z BRI IR-m e T4, A tEE T, BAER T M-
R4
R, L?(J Y
Rt[&N
Rs N/)\B/
I

M S RS2 % Bl B2 R BUA R A, Hirb:
A EA AT E S 1~3 MEH O N M S INFLInB S n R A4, Frid il
AR EA R B M F Rs
L, ko L&
~ \/S\\‘O \/é\\;O \/& \/&
Bi@-NH. R O, Ko No H° N°
ek, EARH Cr-g it Crg . KRN Co-y R 2

RiEH K EF Crebidl. KK Crebtdt. Coe k. N Coo bk, Crekn
A R Cre it Cog Mt Coo FREEHURINIA B . Cog BLEE . Coo LU Sl |
TR B TLITE N 677 SR BT 2830, Tk 55 A5 1~3 MEH O - N S [
HRIFT, BUCYREAR, EARE =R, ik i B EE L B R, 24

R.AEHE H. piz. fEHE. 5, Cua it KU Crabidk. -C (=0) ORs. -C (=0)
NHR;,. -NHRy. -ORp. -NHCORy; Ry fFi% H H. Ciabidt. UK Cra kit Cisbed AL,
KR Crs R L Crp WEfiddE;

Ry H Hy -NHRev -N(Ro)2+ -ORc. -SRe; ReIEH Crp ket MK Crp kit Cir 2
fedk . Cip lobe B

RyIEH BIER . . UL Ciabids. pifUH Cra itk CrabifaEE. sifUHY Crs el
B Crabilcdt:, pifRI Cos fllic i,

Li#%H O. S\ NH Bikk;

m=0~2;
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“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “& document member of the same patent family

“p document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
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Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China
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China
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Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[1] The first invention: claims 1-3 (partial), 4-7 and 8-10 (partial), i.e. B being selected from a compound as
presented in a general formula I of -NH and an optical isomer thereof or pharmaceutically acceptable salts or
solvates, and a preparation method therefor and the use thereof; and

[2] the second invention: claims 1-3 (partial) and 8-10 (partial), i.e. B being selected from a compound as presented
in a general formula I of other structures and an optical isomer thereof or pharmaceutically acceptable salts or
solvates, and a preparation method therefor and the use thereof.

[3] A common compound structure between the above-mentioned first and second inventions is merely aromatic
ring-pyrimidine, which is disclosed in the prior art (e.g. embodiments 1-35 of the description of the prior art
WO 2016141881 A1). Since the common structure thereof is known, the above-mentioned first and second
inventions cannot form a single general inventive concept, and therefore do not comply with PCT Rule 13.1.

. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

—_

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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