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REF SRR AL, PR OGRS S E AR AL RN, BRI B E A b
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A, TR ARG B BRI B i AR AR . 4R R AR B B T AL AE B SR A s BT
e, AR JEAA BN AT A EE AR RS R MR A

KRYNOHRME EAR R ZO IR R A ehrid, EANEE. R, 3% e, LKA
M. AR, EEREET IR, Wk, PR E A0 eDHFR-IS0C. ¢eDHFR-N18C. ¢DHFR-N23C.
e¢DHFR-L28C. 6his-cys. cys-6his-. 6his-aa-cys-. cys-1aa-6his-. 6his-2aa-cys-. cys-2aa-6his-. 6his-3aa-cys-.
cys-3aa-6his-. Ghis-4aa-cys-. cys-4aa-6his-. 6his-5aa-cys-.

KRR —FhREA &, HARHEE T, AF R RO6IRE .
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BEER, B 17B NSRS 3 /NS R4S R

Bl 18 2y S AR ST 2 15 e DHFR AN ) SR AR A ) S B2 3 g 5 B 5 ' it P BN [R] (9 2244 th 28, Herp 150
N18C. N23C. L28C y ¢cDHFR HIRALE, WT NA & HEHE 4 eDHFR, buffer JyR% 2 FIBERER
ERLalE

B 19 9 BEERE 90 5 his-tag A~ [F) SRARIR I s B Zf) 3 5 (7% 't o B IR ] (A2 44 i 28 o

VS S Vi

TR AR SRS ST VA AR 2 HEAR P 00 LA SR S -
XA RIHAT RO, S T WA R

ARG HREE SR RIS

S 1
I NH,
0
| 1 0,
COOH HNTN"0 Y N” “NH, CONH\/\O =
CHO N - N _J N4 NH
p- 2
HO' 0”7 N0 HO' 0”7 N0 HO 0”0
a1 a2 #RéEH
&Y 2:

EW 1 (039g, 2mmol) T 100 ml BB, MIATLAKHEE 60 ml ¥R, AW (0.25
g, 24 mmoD), fEMEFMEE, Ar (RIS P I EIIE R, R B, Bedk 2 R R 2580,
TR RTENVKAE P A G i, Tk, W 2R =R O 1R 0.28g, 775 61%. 'H-NMR (400 MHz,
DMSO-ds): &=11.96 (s, 1 H), 7.82 (d, 1 H, J=16.0Hz) 7.49 (d, 1H, J=7.2Hz), 6.69(d, 1 H, J=72
Hz), 6.52(s,» 1H), 648 (d, 1H, J=16.0Hz), 6.44 (s, 1H).

REE 1:

EW 2€0.23 g, 1 mmol) T 25 ml ZEHEH, MANWEY) 3(ZHAFLHR CR. Jing, V.C. Cornish.
ACS Chem. Biol., 2013, 8, 1704—1712.) (0.40 g, 1.2 mmol), 7N7FRBEE A 5 = M- 1 -Jk S8 B = nik g e 5
W (0.63g, 1.2mmol), =Zf& (0.15¢g, 1.5mmol), HIA 10ml oK ~FHEFFEERE, Ar &% 4T
FRBHE 1h, KBSEE, FEFEATHEN, HEESE, FREERIEK 047 g, 755 86%. 'H-NMR (400
MHz, DMSO-ds): 8=11.96 (s, 1 H), 7.82 (d, 1 H, J=16.0 Hz) 7.49 (d, 1H, J=7.2 Hz), 7.28 (s
1H), 6.69(d, 1 H, J=7.2Hz), 6.64 (s, 2H), 6.52(s, 1 H), 6.48 (d, 1 H, J=16.0 Hz), 6.44 (s, 1 H),
412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H).

St 2:

L2k "
COOH HNTN"0 N7 NH, CONH N\ A
(o) (Y 7 SN
- -~ -
CcHO X -0 N"MH,
&g k] <
O, — L NP W
N 0" Vo )N 0" ~o
a4 A= #él2

WEW) 5:
&Y 4CS B CRR A T 7 : X P. Zhang. et al. ACS Macro Lett. 2016, 5, 229—233.)(0.49 g,2 mmol)
HEBAEY) 2 BT, P2 89%. 'H-NMR (400 MHz, DMSO-d¢): 6=11.96 (s, 1 H), 7.78 (d, 1 H,

J=16.0 Hz), 7.51 (d, 1 H, J=72Hz), 6.71 (d, 1 H, J=7.2Hz), 649 (d, 1H, J=16.0Hz), 652 (s,
25
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1H), 644 (s, 1H), 341 (t, 4H, J=82Hz), 121 (d, 6H, J=8.2Hz).

REE 2:

ZIBHE 1 ISR, 775 92%. 'TH-NMR (400 MHz, DMSO-ds): §=11.96 (s, 1 H), 7.78 (d,
1H, J=16.0Hz), 7.51 (d, 1H, J=72Hz), 7.28(s, 1H), 6.71 (d, 1H, J=7.2 Hz), 6.64 (s, 2 H),
6.49 (d, 1H, J=16.0Hz), 6.52 (s, 1H), 6.44 (s, 1H), 412 (t, 2H, J=54Hz), 3.87 (s, 6H),
3.70 (s, 2H), 341 (t, 4H, J=8.2Hz), 330 (t, 2H, J=6.0 Hz), 2.08 (m, 2H), 121 (d, 6H,

J=82Hz).

SEaAA 3
I NH,
° | N é NH.
HNTN N0 ')\NH CONH N\ :
COOH 2 o 2 o} SN
CHO X = ~0 NN\
D —_— B e 3 > N
N (S) N 0”0 N o~ ~o
et 3
e a7
e 7:

& 6 (ZRRCERA RIS : WO 2006023821 (A2)) (0.53 g, 2mmol) IZMBALEY) 2 HIE
Tk, 7P 66%. 'H-NMR (400 MHz, DMSO-dg): 8=12.10 (s, 1 H), 7.76 (d, 1 H, J=16.0 Hz),
7.46 (d, 1H, J=92Hz), 6.84 (s, 1 H), 6.70 (d, 1H, J=16.0Hz), 5.99 (d, 1H, J=9.2Hz), 3.26
(m, 4H), 288 (t, 2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 1.96 (m, 4H).

REE 3:

FRIBAREE 1 ISR, 772 88%. "H-NMR (400 MHz, DMSO-ds): 6=7.76 (d, 1 H, J=16.0 Hz),
7.46 (d, 1H, J=9.2Hz), 728 (s, 1H), 6.84 (s, 1H), 6.70 (d, 1H, J=16.0Hz), 6.64 (s, 2H),
599 (d, 1H, J=92Hz), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2 H,
J=6.0Hz), 3.26 (m, 4H), 2.88 (t, 2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 2.08 (m, 2H), 1.96
(m, 4H).

St 4
NH;
i { NH

| cooH HN P N’)‘NHz cowﬂ'\/\o ,: ‘
cHo X . N 0 »(NHz
F R ¥y —»F R X
—_—
HO OO o H o HO O‘ o H 07 N0
F F F F
et a4
ads et &y 10
& 9:

1b&4 8 (XJ Pei. et al. Analyst. 2014, 139, 5290—5296.) (2.46g, 10 mmol) T 250 ml [ EEEE
W, N2 125 ml 5%, NN CELABIER (423 g, 12 mmol), A1 30%XUEIK 50 ml, WS ER,
RBSERE, i, BAEFIAN 1000 ml AR, FiE, EUERSET, Bk B3RamaRg 071 g,
% 31%. 'H-NMR (400 MHz, DMSO-dg): &=11.46 (s, 1 H), 9.99 (s, 1 H), 7.47 (dd, 1H, J=2.0,
11.4Hz), 630 (s, 1H),

&Y 10:

ZWRALEY 2 WERHITIE, 7% 59%. 'H-NMR (400 MHz, DMSO-dg): &=11.96 (s, 1H), 11.81

=T AN

(s, 1H), 7.82(d, 1H, J=16.0 Hz), 7.47 (dd, 1H, J=2.0, 11.4Hz), 6.47 (d, 1H, J=16.0 Hz),
26
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6.30 (s, 1HD.

REL 4:

S 1 IS, 7% 93%. 'H-NMR (400 MHz, DMSO-dg): 8=11.96 (s, 1H), 11.81
(s, 1H), 7.82(d, 1H, J=16.0 Hz), 7.47 (dd, 1H, J=2.0, 11.4Hz), 7.28 (s, 1H), 6.64 (s, 2 H),
6.47 (d, 1H, J=16.0Hz), 630 (s, 1H), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H),
330 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

S 5
" NH;
é |\N CONHm\(\:i
o N')‘NH2 Z 0 NN
o wema
-
o0, — LB, —
e L IO,
A
LEH N &Y 12 45
&M 12:

&Y 11 (BROCEVA T 7 WO 200623821 (A2)) (0.73 g, 2.0 mmol) AT 5-BE R ZEFNER (0.37
g, 2.4 mmol) T 100 ml FJEFHA, MA 10 ml 45, 10 ml 28, 2 M K,CO3 W 2 ml, REHRS
=R, AP =R A (0.12 g, 0.1 mmol) JHVEEIVE 6 h, RMNMTBEE, BERHATIH, HRYET
100 ml Z&H G, aalHAK. WAE KRS, AYUHHE KRR T8, ERATEA, Haig
S BERLEE 051 g, 7 79%. 'H-NMR (400 MHz, CDCl): 8=9.96 (s, 1H), 7.51 (d, 2 H,
J=8.0Hz), 7.43 (d, 2H, J=8.0Hz), 7.22 (d, 1H, J=9.0Hz), 6.56 (d, 1 H, J=2.5Hz), 6.51 (dd,
1H, J=2.5 9.0Hz), 598 (s, 1H), 341 (g, 4H, J=7.0Hz), 1.20 (t, 6 H, J=7.0Hz).

& 13:

ZBEY 2 W&, 7% 71%. 'H-NMR (400 MHz, DMSO-ds): 8=12.10 (s, 1H), 7.82
(d, 1H, J=16.0Hz), 7.52 (d, 2H, J=8.0 Hz), 7.45 (d, 2H, J=8.0Hz), 7.29 (d, 1 H, J=9.0 Hz),
6.59 (d, 1H, J=2.5Hz), 6.54 (dd, 1 H, J=2.5 9.0Hz), 6.48 (d, 1 H, J=16.0Hz), 5.99 (s, 1 H),
343 (q» 4H, J=7.0Hz), 120 (t, 6H, J=7.0Hz).

REL 5:

SR 1 ISR, 7% 91%. '"H-NMR (400 MHz, DMSO-dg): 8=12.10 (s, 1H), 7.82 (d,
1H, J=16.0Hz), 7.52 (d, 2 H, J=8.0Hz), 7.45 (d, 2H, J=8.0Hz), 7.29 (d, 1H, J=9.0Hz), 7.26
(s, 1HD, 6.64 (s, 2H), 6.59 (d, 1H, J=2.5Hz), 6.54 (dd, 1H, J=2.5 9.0Hz), 6.48 (d, 1H,
J=16.0Hz), 599 (s, 1 H), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.43 (¢, 4H,
J=7.0Hz), 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.20 (t, 6 H, J=7.0Hz).

STt 6

L\ LL L m

HAW 15

AW 14

&Y 15:
&Y 143 BB CER A T )7 WH. Wa. et al. Chemistry-A European Journal, 2012, 18, 4953—4964.)
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FIRAL G 2 G, 772 75%. "H-NMR (400 MHz, CDCly): §=12.03 (s, 1H), 7.92 (m, 4 H),
7.85 (d, 1H, J=16.0Hz), 7.81 (s, 1H), 7.36 (d, 1H, J=9.0Hz), 6.63 (d, 1H, J=8.5Hz), 6.54
(s, 1H), 6.48 (d, 1H, J=16.0Hz), 3.47 (m, 4H), 124 (t, 6H, J=7.0Hz).

REF 6:

ZWRIRET | G HUTIE, 775 96%. 'H-NMR (400 MHz, DMSO-d¢): §=7.92 (m, 4 H), 7.85 (d,
1 H, J=16.0Hz), 7.81 (s, 1H), 736 (d, 1 H, J=9.0Hz), 7.28 (s, 1H), 6.67 (s, 2H), 6.63 (d,
1H, J=8.5Hz), 654 (s, 1 H), 6.48 (d, 1H, J=16.0Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H),
3.70 (s, 2H), 3.47 (m, 4H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.24 (t, 6H, J=7.0Hz).

St 7:

HoN,

=N
N '{?—NHZ

\
LJ@(jfj—NN
ye )

4=’ AL] wet7

WEW17:

k&4 16(L. Han. et al. Youji Huaxue, 2013, 33, 1000-1004. )% 8 15 ()& BT 722 67%. 'H-NMR
(400 MHz, CDCly): 8=11.83 (s, 1H), 8.67 (d, 1H, J=16.0Hz), 843 (s, 1H), 798 (d, 1H,
J=44Hz), 786 (d, 1H, J=44Hz), 757 (d, 1H, J=9.0Hz), 6.83 (dd, 1H, J=2.49.0Hz), 6.78
(d, 1H, 16.0Hz), 6.65 (d, 1H, J=24Hz), 3.50 (q» 4H, J=72Hz), 1.16 (t, 6H, J=7.2Hz).

REE 7

FRIBAREE 1 ISR, 772 91%. "H-NMR (400 MHz, DMSO-ds): 6=8.67 (d, 1 H, J=16.0 Hz),
843 (s, 1H), 798 (d, 1H, J=44Hz), 786 (d, 1 H, J=44Hz), 7.57 (d, 1 H, J=9.0Hz), 7.29
(s, 1H), 683 (dd, 1H, J=2.49.0Hz), 6.78 (d, 1 H, 16.0Hz), 6.65 (d, 1 H, J=2.4Hz), 6.64
(s, 2H), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.50 (q, 4H, J=7.2Hz), 3.30
(t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.16 (t, 6 H, J=7.2Hz).

STt 8
H,N’\/\;L’?/\ﬁiw,
0
S cHo LWH o (g "in
Feeat e v s A
J VR

LAY 18 e 19 #4ts

& 19:

&9 18 GEIBCHR AT & 7% M. Y. Wu. et al. Analyst, 2013, 138, 3018—3025.) #%MBik&
Y2 WIS RO, 7R3 45%. 'H-NMR (400 MHz, CDCly): &=11.83 (s, 1H), 841 (s, 1 H), 839
(d, 1H, J=11.6 Hz), 7.69—7.62 (m, 2H), 7.52 (d, 1H, J=144Hz), 6.88 (dd, 1 H, J=24 92
Hz), 6.69 (d, 1H, J=2.4Hz), 3.58 (¢, 4H, J=72Hz), 122 (t, 6H, J=72Hz).

TREE 8:

SHBEE 1 0GR P22 88%. 'H-NMR (400 MHz, DMSO-dy): 6=8.41 (s, 1 H), 8.39 (d, 1 H,
28
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J=11.6 Hz), 7.69—7.62 (m, 2H), 7.52 (d, 1 H, J=144Hz), 7.28 (s, 1H), 6.88 (dd, 1H, J=24 92
Hz), 6.69 (d, 1H, J=2.4Hz), 6.64 (s, 2H), 412 (t, 2H, J=54Hz), 387 (s, 6 H), 3.70 (s,
2H), 358 (q» 4H, J=7.2Hz>, 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 122 (t, 6H, J=7.2Hz).

LR 9:
| NH»
o ~
H;N’\miwz
cd /o 2
LN H_> LN Qs 0 — LN [ iare] ’HMO N’)\NHz
) ) ) 5] 0 0 /0
a0 kL fetom 22 4t o
&Y 21

&) 20 (Poronik, Ye. M. et al. Dyes and Pigments, 2006, 72, 199—207.) (0.42g, 2.0 mmol) FIH
TS (W) FARE (035g, 2.4mmol) T 100 ml FEEH A, I 65 ml /K ZEEEME, InfEiLE
MK AR, Ar R3PS NI AR R I B, BN SEEE, SHBRRR, AR, iR, KO EER
ZIREEOEIR AR 0.46 g, P7E 83%., 'H-NMR (400 MHz, CDCLy): §=7.54 (d, 1 H, J=2.2 Hz),
6.65 (d, 1H, J=92Hz), 651 (d, 1H, J=2.6Hz), 3.44 (q, 4H, J=72H), 2.55 (s, 3H), 1.23
(t, 6H, J=7.2Hz).

&Y 22:

&% 21 (055 g, 2.0 mmol) AL EHEE (0.60g, 20.0 mmol) 5 100 ml [FJELHEA, I 65 ml
K, MANEREIKEEE, Ar RIS TR, KB5S, d9E, HEEETHN,
AR ORE B, WO 018 g5 77 32%. 'H-NMR (400 MHz, CDCly): 8=7.54 (d, 1H,
J=22Hz), 6.65 (d, 1 H, ]=92Hz), 659 (m, 1H), 651 (d, 1 H, J=2.6 Hz), 5.61 (m, 1H),
518 (m, 1H), 344 (q, 4H, J=72H), 123 (t, 6H, J=7.2 Hz).

REE 9:

FRIBAREE 1 ISR, P95 89%. "H-NMR (400 MHz, DMSO-ds): 6=7.54 (d, 1 H, J=2.2 Hz),
7.28 (s, 1H), 6.69 (s, 2H), 6.65 (d, 1H, J=9.2Hz), 659 (m, 1H), 651 (d, 1 H, J=2.6 Hz),
561 (m, 1H), 5.18 (m, 1H), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.44 (q,
4H, J=72H), 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 123 (t, 6H, J=7.2Hz).

S 10:
| NH2
| N | NH,
HaN N’)‘NH2 o ( ~N
GOOH P O HN""0 N')‘NH2
OH OH ~
HEms3 - ~ -
‘—» Z —>,|’|::|‘;
HzNo Ho N o /ﬂo
HEm2s a2 HEW 25 B 10
&Y 24:

WEY) 23 IR SCHR AT /7i%: Cuerten, Beate. et al. Photochemistry and Photobiology, 2005, 81,
641—648.) (0.57 g, 3.0mmol) T 100 ml FECKENET, M 70 ml oK B, IIAMELLEBL Ar fR9
ZUE NS NI B, R SEEE, B TIER, HOIE S BE LB O 037 g5 77K 45%. 'H-NMR

(400 MHz, CDCly): 6=7.54 (d, 1H, J=22Hz), 684 (s, 1H), 656 (s, 1 H), 398 (s, 2H),
197 (d, 3H, J=1.6Hz), 125 (s, 6 H).
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&Y 25:

EW 24 (027 g, 1 mmol) T 100 ml BB, MATAKZEFFE 65 ml iFfE, MMALES
FALER, Ar R RAF TERBMAIRH, RNETE, &8, ETREAEE, BEEEHT 50 ml K2
BEA, AN (0.13 g, 12 mmoD), EHEFEE, Ar (RIS N AR, & EEE,
WEHG ZE AR UEH, R RN IKFE A AL &, 38, BB =R ORI 020, 7223 65%.
"H-NMR (400 MHz, DMSO-d¢): 8=12.37 (s, 1H), 7.78 (d, 1H, J=16.0Hz), 7.54 (d, 1 H, J=22
Hz), 6.84 (s, 1H), 6.56 (s, 1H), 648 (d, 1H, J=16.0Hz), 398 (s, 2H), 1.97 (d, 3H, J=1.6
Hz), 1.25 (s, 6 H),

RE 10:

FRIBAREE 1 ISR, 792 89%. 'H-NMR (400 MHz, DMSO-ds): &=12.37 (s, 1 H), 7.78 (d,
1 H, J=16.0 Hz), 754 (d, 1 H, J=22Hz), 728 (s, 1H), 6.84 (s, 1 H), 6.64 (s, 2H), 6.56
(s, 1H), 648 (d, 1H, J=16.0Hz), 4.12 (t, 2H, J=5.4Hz), 3.98 (s, 2H), 3.87 (s, 6H), 3.70
(s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 197 (d, 3H, J=1.6Hz), 1.25 (s, 6H).

St 11

N
|
O HN""0 ')‘NHZ
CHO A
-~ ~ O\
\§ N.. . N&
FF
b4 26 BEF 1
& 27:

&4 27 CFRIBSCERA T T WO 2014025435 (A2)) #REBILEY) 2 G T, SOl tEr
REBAR, 795 33%. 'H-NMR (400 MHz, CDCLy): §=7.83 (d, 1 H, J=16.0Hz), 7.51 (d, 2H, J=42
Hz), 6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 2.65 (s, 6H).

REE 112

FRIBAREE 1 ISR, 772 78%. "H-NMR (400 MHz, DMSO-d¢): 6=7.83 (d, 1 H, J=16.0 Hz),
751 (d, 2H, J=42Hz), 7.28 (s, 1H), 6.64 (s, 2H), 648 (d, 1H, J=16.0 Hz), 6.40 (d, 2 H,
J=42Hz), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.65
(s, 6H), 2.08 (m, 2H).

S 12

&) 28 &M29 &4 30 LA K] HEF12

&Y 29:

1 &4 28 GEIBSCER AT 76 B WO 2014025435 (A2)) (0.58 g, 2.0 mmol) - 100 ml [
R, INEAKRIE 70 ml WA, IONERE (0.21g, 2.0 mmol) FUEILERIT/KEIEE, Ar ff47
FAF T IMA RIS, KAERANRER, SUE, EFERATHEN, RRYET 100 ml &5
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H, S R ANRRR AN MR E Skl AVUHH KR T, IERATEA, HeEss
83745022 g, 7% 31%. 'H-NMR (400 MHz, CDCLy): 8=7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2 H,
J=42Hz), 7.26-732 (m, 4 H, J=16.4 Hz), 7.06 (s, 1 H), 6.48 (d, 1 H, J=16.0 Hz), 3.40 (s, 2 H),
223 (s, 3H), 1.9 (s, 3H).

& 30:

&M 29 (0.19g, 0.5mmol) T 50 ml AHAUMH A, HOA 30 ml FEREEME, MAZENE (24 mg,
1 mmol), 7K 6ml, Ar {R¥ 4 FEEMEE, TLC RGN N, KMFEE, KREIAN 100 ml 5 F 45
o, FEERERTA pH Zrh e, MR SRR, AV OKRER A TR, R ETIEN, Rt il
SBEEY 0.14 g, 77 83%. 'H-NMR (400 MHz, CDCLy): 87.56 (d, 2 H, J=2.4 Hz), 7.51 (d,
2H, J=42Hz), 7.26-7.32 (m, 4 H, J=16.4Hz), 7.06 (s, 1H), 6.48 (d, 1 H, J=16.0Hz), 3.49 (s,
2H), 223 (s, 3H).

&Y 31:

ZRILEY 25 G HTTIR, PEg ity B a4, 7% 69%. 'H-NMR (400 MHz, CDCly):
§=7.83 (d, 1H, J=16.0Hz), 7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2H, J=42 Hz), 7.26-7.32 (m, 4 H,
J=16.4Hz), 7.06 (s, 1H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 223 (s, 3H).

REE 12:

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-ds): 6=7.83 (d, 1 H, J=16.0 Hz),
7.56 (d, 2H, J=2.4Hz), 751 (d, 2H, J=42Hz), 7.26-7.32 (m, 4H, J=16.4Hz), 7.28 (s, 1H),
7.06 (s, 1H), 664 (s, 2H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 4.12 (t, 2 H,
J=5.4Hz), 3.87 (s, 6 H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 223 (s, 3H), 2.08 (m, 2H).

S 13

hEm28

&Y 32:

59 28 (058 g, 2.0 mmol) T~ 100 ml [FJEBEH AT, MK H K 70 ml ¥, MAKHE (0.63
g, 6.0 mmol) FMEMLEII/AKFIMEE, Ar RY KM T AR R, RABRANEZE, T8,
WEHE T, BRARYIET 100 ml ZE e, o HATTRIRE S & EhKees, AYUEAL
IKERERAN T, FER A TIAR, MO EA7 082 g, 7% 83%. H-NMR (400 MHz, CDCl;):
5=8.17 (d, 2 H, J=7.8 Hz), 7.87 (d, 2 H, J=16.4 Hz), 7.78 (d, 2 H, J=164 Hz), 7.73 (d, 4 H,
J=7.6Hz), 7.52 (d, 4H, J=7.6Hz), 739 (d, 2H, J=44Hz), 7.04 (d, 2H, J=44Hz), 3.40 (s,
2H), 223 (s, 3H), 19 (s, 3H).

&) 33:

ZBAEY 30 B ITE, 774 67%. 'H-NMR (400 MHz, CDCLy): §=8.19 (d, 2 H, J=7.8 Hz),
7.87 (d, 2H, J=16.4Hz), 7.78 (d, 2H, J=16.4Hz), 7.73 (d, 4H, J=7.6 Hz), 7.52 (d, 4H, J=7.6
Hz), 739 (d, 2H, J=44Hz), 7.04 (d, 2H, J=44Hz), 3.70 (s, 2H), 223 (s, 3H).

&) 34:

ZBAEY 31 BIE TS, 775 70%. 'H-NMR (400 MHz, CDCLy): §=8.19 (d, 2 H, J=7.8 Hz),
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7.87 (d, 2H, J=164Hz), 7.83 (d, 1 H, J=16.0Hz), 7.78 (d, 2 H, J=16.4Hz), 7.73 (d, 4H, J=7.6
Hz), 7.52 (d, 4H, J=7.6Hz), 739 (d, 2H, J=44Hz), 7.04 (d, 2H, J=44Hz), 651 (d, 1H,
J=16.0 Hz), 3.70 (s, 2H), 2.23 (s, 3H).

RE 13:

SRR 1 ISR, 7% 88%. '"H-NMR (400 MHz, DMSO-ds): &=8.19 (d, 2 H, J=7.8 Hz),
7.87 (d, 2H, J=164Hz), 7.83 (d, 1 H, J=16.0Hz), 7.78 (d, 2 H, J=16.4Hz), 7.73 (d, 4H, J=7.6
Hz), 7.52 (d, 4H, J=7.6 Hz), 739 (d, 2H, J=44Hz), 728(s, 1H), 7.04 (d, 2H, J=4.4Hz),
6.64 (s, 2H), 6.51 (d, 1H, J=16.0Hz), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.77 (s, 2 H),
3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.23 (s, 3H) 2.08 (m, 2H).

STt 14

et 28 1&¥135 &4 36

&) 35:

ZBAEY 29 BIE 7%, 723 45%. "TH-NMR (400 MHz, CDCLy): §=8.32(d, 1 H, J=16.4 Hz),
7.54 (d, 2H, J=42Hz), 750 (d, 1 H, J=16.4Hz), 7.40 (d, 1H, J=4.8), 729 (d, 1 H, J=4.8 Hz),
7.09 (d, 1H, J=44Hz), 640 (d, 2H, J=42Hz), 3.65 (s, 2H), 2.65 (s, 3H), 2.01 (s, 3H).

&) 36:

ZBAEY 30 BIE 7%, 723 83%. 'H-NMR (400 MHz, CDCl;): §=8.30 (d, 1 H, J=16.4 Hz),
7.55 (d, 2H, J=42Hz), 751 (d, 1 H, J=16.4Hz), 7.40 (d, 1H, J=4.8), 729 (d, 1 H, J=4.8 Hz),
7.09 (d, 1H, J=44Hz), 640 (d, 2H, J=42Hz), 3.75 (s, 2H), 2.60 (s, 3H),

&Y 37:

ZBAEY) 25 BIE 7%, 723 56%. 'TH-NMR (400 MHz, CDCLy): §=8.30 (d, 1 H, J=16.4 Hz),
7.81 (d, 1H, J=16.0Hz), 7.55 (d, 2 H, J=4.2Hz), 7.51 (d, 1 H, J=16.4 Hz), 7.40 (d, 1 H, J=4.8),
729 (d, 1H, J=48Hz), 7.09 (d, 1H, J=44Hz), 649 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2
Hz), 3.75 (s, 2H), 2.60 (s, 3H).

REE 14:

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-d¢): 6=8.30 (d, 1 H, J=16.4 Hz),
7.81 (d, 1H, J=16.0Hz), 7.55 (d, 2 H, J=4.2Hz), 7.51 (d, 1 H, J=16.4 Hz), 7.40 (d, 1 H, J=4.8),
735 (s, 1H), 729 (d, 1H, J=4.8 Hz), 7.09 (d, 1 H, J=44Hz), 6.64 (s, 2H), 649 (d, 1H,
J=16.0Hz), 6.40 (d, 2H, J=42Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H), 3.75 (s, 2H), 3.70

(s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.60 (s, 3H) 2.08 (m, 2H).

St 15
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Ay 28
&%) 38:

ZBEY 32 BIE R, 772 78%. 'H-NMR (400 MHz, CDCly): =832 (d, 2 H, J=16.4 Hz),
7.56 (d, 2H, J=4.2Hz), 7.50 (d, 2H, J=16.4Hz), 7.40 (d, 2H, J=4.8), 729 (d, 2 H, J=4.8 Hz),
7.09 (d, 2H, J=44Hz), 640 (d, 2H, J=4.2Hz), 3.63 (s, 2H), 2.01 (s, 3H).

&Y 39:

SRS 33 BIER, 772 88%. 'H-NMR (400 MHz, CDCl;): =832 (d, 2 H, J=16.4 Hz),
7.56 (d, 2H, J=4.2Hz), 7.50 (d, 2H, J=16.4Hz), 7.40 (d, 2H, J=4.8), 729 (d, 2 H, J=4.8 Hz),
7.09 (d, 2H, J=44Hz), 640 (d, 2H, J=42Hz), 3.73 (s, 2H).

&Y 40:

SRS 25 BIE R, 772 65%. 'H-NMR (400 MHz, CDCl;): =832 (d, 2 H, J=16.4 Hz),
7.81 (d, 1 H, J=16.0Hz), 7.56 (d, 2H, J=4.2Hz), 7.50 (d, 2H, J=16.4Hz), 7.40 (d, 2H, J=4.8),
729 (d, 2H, J=48Hz), 7.09 (d, 2H, J=4.4Hz), 649 (s, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2
Hz), 3.73 (s, 2H),

REE 15:

ZIBHRE 1 ISR, 7% 89%. 'H-NMR (400 MHz, DMSO-ds): 6=8.32 (d, 2 H, J=16.4 Hz),
7.81 (d, 1 H, J=16.0Hz), 7.56 (d, 2H, J=4.2Hz), 7.50 (d, 2H, J=16.4Hz), 7.40 (d, 2H, J=4.8),
729 (d, 2H, J=48Hz), 7.25(s, 1H), 7.09 (d, 2H, J=4.4Hz), 6.64 (s, 2H), 649 (s, 1H,
J=16.0Hz), 6.40 (d, 2H, J=4.2Hz), 412 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.73 (s, 2H) 3.70
(s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H).

S 16

O\ #atmaz

N kama

&4 28
&Y 41:
ZBAEY 32 K&, 772 78%. 'H-NMR (400 MHz, CDCly): &7.56 (d, 2 H, J=2.4 Hz),

7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2Hz), 6.48 (d, 1H, J=16.0 Hz),
6.20 (d, 1H, J=42Hz), 4.06 (s, 3H), 3.40 (s, 2H), 223 (s, 3H), 19 (s, 3H).

&Y 42:

ZBAEY 33 BIE R, 772 88%. 'H-NMR (400 MHz, CDCly): &7.56 (d, 2 H, J=2.4 Hz),
7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2Hz), 6.48 (d, 1H, J=16.0 Hz),
6.20 (d, 1H, J=42Hz), 4.06 (s, 3H), 3.60 (s, 2H), 223 (s, 3H).

&Y 43:
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SRS 25 BIE R, 772 65%. 'H-NMR (400 MHz, CDCl;): 8781 (d, 1H, J=16.0 Hz),
7.56 (d, 2H, J=24Hz), 751 (d, 2H, J=4.2Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2 Hz),
6.72 (d, 1H, J=16.0Hz), 648 (d, 1H, J=16.0Hz), 6.20 (d, 1H, J=4.2Hz), 4.06 (s, 3H), 2.23
(s, 3H).

REt 16:

ZIBHRE 1 ISR, 7% 89%. 'H-NMR (400 MHz, DMSO-ds): 6=7.81 (d, 1 H, J=16.0 Hz),
756 (d, 2 H, J=2.4Hz), 751 (d, 2H, J=42Hz), 7.26-7.32 (m, 2 H), 728 (s, 1H), 7.18 (d,
2H, J=42Hz), 6.72 (d, 1 H, J=16.0Hz), 6.64 (s, 2H), 6.48 (d, 1 H, J=16.0Hz), 6.20 (d, 1H,
J=42Hz), 4.12 (t, 2H, J=54Hz), 4.06 (s, 3H), 387 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2 H,
J=6.0Hz), 223 (s, 3H), 2.08 (m, 2H).

SR 17

wamas TN\ ket N, wanmas

&Y 44:

ZBAEY 32 K&, 772 78%. 'H-NMR (400 MHz, CDCly): &7.56 (d, 2 H, J=2.4 Hz),
7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2Hz), 6.48 (d, 1H, J=16.0 Hz),
6.20 (d, 1H, J=42Hz), 340 (s, 2H), 2.96 (s, 6H), 223 (s, 3H), 19 (s, 3H).

&Y 45:

ZBAEY 33 BIE R, 772 88%. 'H-NMR (400 MHz, CDCl;): &7.56 (d, 2 H, J=2.4 Hz),
7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2Hz), 6.48 (d, 1H, J=16.0 Hz),
6.20 (d, 1H, J=42Hz), 3.71 (s, 2H), 2.96 (s, 6H), 223 (s, 3H), 19 (s, 3H).

&Y 46:

SRS 25 BIE R, 772 65%. 'H-NMR (400 MHz, CDCl;): &=7.83 (d, 1H, J=16.0 Hz),
7.56 (d, 2H, J=24Hz), 751 (d, 2H, J=4.2Hz), 7.26-7.32 (m, 2H), 7.18 (d, 2H, J=4.2 Hz),
6.52 (d, 1H, J=16.0Hz), 648 (d, 1H, J=16.0Hz), 6.20 (d, 1H, J=4.2Hz), 2.96 (s, 6H), 2.23
(s, 3H).

REE 17:

ZBHRE 1 ISR, 7% 89%. 'H-NMR (400 MHz, DMSO-ds): 6=7.83 (d, 1 H, J=16.0 Hz),
756 (d, 2 H, J=2.4Hz), 751 (d, 2H, J=42Hz), 7.26-7.32 (m, 2 H), 728 (s, 1H), 7.18 (d,
2H, J=4.2Hz), 6.64 (s, 2H), 652 (d, 1 H, J=16.0Hz), 6.48 (d, 1 H, J=16.0Hz), 6.20 (d, 1H,
J=42Hz), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.96
(s, 6H), 2.23 (s, 3H), 2.08 (m, 2H),

St 18
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&Y 47:

ZBAEY) 32 BIE 7%, 723 83%. 'H-NMR (400 MHz, CDCLy): §=7.87 (d, 2 H, J=16.4 Hz),
7.78 (d, 2H, J=164Hz), 7.73 (d, 4H, J=7.6Hz), 7.52 (d, 4H, J=7.6Hz), 7.39 (d, 2H, J=4.4
Hz), 7.04 (d, 2H, J=4.4Hz), 3.40 (s, 2H), 291 (s, 6H), 2.23 (s, 3H), 1.9 (s, 3H),

1b-E 48:

ZBAEY 30 BIE 7%, 723 67%. 'TH-NMR (400 MHz, CDCLy): §=7.87 (d, 2 H, J=16.4 Hz),
7.78 (d, 2H, J=164Hz), 7.73 (d, 4H, J=7.6Hz), 7.52 (d, 4H, J=7.6Hz), 7.39 (d, 2H, J=4.4
Hz), 7.04 (d, 2H, J=4.4Hz), 390 (s, 2H), 291 (s, 6H), 2.23 (s, 3H),

&Y 49:

ZBAEY 31 BIE 7%, 723 70%. 'TH-NMR (400 MHz, CDCl;): §=7.87 (d, 2 H, J=16.4 Hz),
7.78 (d, 2H, J=164Hz), 7.73 (d, 4H, J=7.6Hz), 7.52 (d, 4H, J=7.6Hz), 7.39 (d, 2H, J=4.4
Hz), 7.04 (d, 2H, J=4.4Hz), 390 (s, 2H), 291 (s, 6H), 2.23 (s, 3H),

RE 18:

ZIBHE 1 ISR, 772 88%. '"H-NMR (400 MHz, DMSO-d¢): 6=7.87 (d, 2 H, J=16.4 Hz),
7.78 (d, 2H, J=164Hz), 7.73 (d, 4H, J=7.6Hz), 7.52 (d, 4H, J=7.6Hz), 7.39 (d, 2H, J=4.4
Hz), 7.28(s, 1H), 7.04 (d, 2H, J=44Hz), 6.64 (s, 2H), 412 (t, 2H, J=54Hz), 3.90 (s, 2
H), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 291 (s, 6 H), 2.23 (s, 3H), 2.08
(m, 2H).

St 19:

et 28 4% 50 &M 51

&Y 50:

SRS 32 BIE R, 772 71%. 'H-NMR (400 MHz, CDCl;): =832 (d, 1H, J=16.4 Hz),
7.54 (d, 2H, J=42Hz), 750 (d, 1 H, J=16.4Hz), 7.45 (d, 1 H, J=4.8), 720 (d, 1 H, J=4.8 Hz),
7.09 (d, 1H, J=44Hz), 640 (d, 2H, J=42Hz), 3.65 (s, 2H), 2.65 (s, 3H), 2.01 (s, 3H).

&Y 51:

ZBEY 33 BIER, 772 84%. 'H-NMR (400 MHz, CDCly): =832 (d, 1H, J=16.4 Hz),
7.54 (d, 2H, J=42Hz), 750 (d, 1 H, J=16.4Hz), 7.45 (d, 1 H, J=4.8), 720 (d, 1 H, J=4.8 Hz),
7.09 (d, 1H, J=44Hz), 640 (d, 2H, J=42Hz), 395 (s, 2H), 2.65 (s, 3H),

WEY 52:
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SRS 25 BIE R, 772 69%. 'H-NMR (400 MHz, CDCl;): =832 (d, 1H, J=16.4 Hz),
7.81 (d, 1 H, J=16.0Hz), 7.54 (d, 2 H, J=4.2Hz), 7.50 (d, 1H, J=16.4Hz), 7.45 (d, 1H, J=4.8),
7.20 (d, 1H, J=48Hz), 7.09 (d, 1H, J=44Hz), 653 (d, 1 H, J=16.0Hz), 6.40 (d, 2H, J=4.2
Hz), 2.65 (s, 3H).

RE 19:

ZIBHRE 1 ISR, 7% 79%. 'H-NMR (400 MHz, DMSO-ds): 6=8.32 (d, 1 H, J=16.4 Hz),
7.81 (d, 1 H, J=16.0Hz), 7.54 (d, 2 H, J=4.2Hz), 7.50 (d, 1H, J=16.4Hz), 7.45 (d, 1H, J=4.8),
7.28 (s, 1H), 7.20 (d, 1H, J=48 Hz), 7.09 (d, 1 H, J=4.4 Hz), 6.64 (s, 2H), 653 (d, 1H,
J=16.0Hz), 6.40 (d, 2H, J=42Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.30
(t, 2H, J=6.0Hz), 2.65 (s, 3H), 2.08 (m, 2H).

S 20

&Y 53:

2-ZKFEMEAE (0.3 g, 2.1 mmol) T 100 ml FEEHEF, M 35 ml T SRR, A LB
FREZBA (0.14ml, 1.3 mmol), Ar {4 44ET 40°Cna i, 2h 5 EFIR, A DIEA (0.73
ml, 4.2 mmol) HH: 15 7340, MA=HAH LEHER (053 ml, 4.2 mmol), & R=FRFKMH FHH: 30
S8E BN 10 ml AKER B, WMESKEEEIAE, IEFHRATER, BRRYHGAIESE, B4
iRk 0.44 g, 772 49%. 'H-NMR (400 MHz, CDCLy): &=7.79-7.82 (m, 4H), 7.72 (d, 2H, J=4.4
Hz), 7.44-747 (m, 6 H), 6.83 (d, 2H, J=44Hz), 522 (s, 2H), 2.09 (s, 3H).

&Y 54:

ZBAEY 33 KSR, 7% 84%. 'H.NMR (400 MHz, CDCly): §=7.79-7.82 (m, 4 H), 7.72
(d, 2H, J=44Hz), 7.44-747 (m, 6 H), 6.83 (d, 2H, J=44Hz), 552 (s, 2H).

&Y 55:

SRS 25 BIE R, 772 69%. 'H-NMR (400 MHz, CDCl;): &=8.01 (d, 1H, J=16.0 Hz),
7.79-7.82 (m, 4H), 7.72 (d, 2H, J=44Hz), 7.44-747 (m, 6 H), 6.83 (d, 2H, J=4.4Hz), 648
(d, 1H, J=16.0Hz).

REE 20:

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-ds): 6=8.01 (d, 1 H, J=16.0 Hz),
7.79-7.82 (m, 4H), 7.72 (d, 2 H, J=4.4Hz), 7.44-747 (m, 6 H), 728 (s, 1H), 6.83 (d, 2 H,
J=4.4Hz), 6.64 (s, 2H), 6.48 (d, 1H, J=16.0Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H), 3.70
(s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

S 21
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WEW) 56:
ZIRILEY 53 S RRTTHE, P2% 49%. "TH-NMR (400 MHz, CDCLy): 6=6.99 (d, 2 H, J=8.8 Hz),

=T AN

697 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=44Hz), 6.62 (d, 2H, J=44Hz), 531 (s, 2H), 3.86
(s, 6H), 2.01 (s, 3H).

&Y 57:

ZBEY 33 BIE R, 772 84%. 'H-NMR (400 MHz, CDCly): &6.99 (d, 2 H, J=8.8 Hz),
697 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=44Hz), 6.62 (d, 2H, J=44Hz), 546 (s, 2H), 3.86
(s, 6 H).

&Y 58:

SRS 25 BIE R, 772 69%. 'H-NMR (400 MHz, CDCl;): &7.81 (d, 1H, J=16.0 Hz),
6.99 (d, 2H, J=8.8Hz), 697 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=44Hz), 6.72 (d, 1H, J=16.0
Hz), 6.62 (d, 2H, J=44Hz), 3.86 (s, 6 H),

REE 21:

ZIBHRE 1 ISR, 7% 87%. 'H-NMR (400 MHz, DMSO-ds): 6=7.81 (d, 1 H, J=16.0 Hz),
728 (s, 1H), 699 (d, 2H, J=8.8 Hz), 697 (d, 4 H, J=8.8 Hz), 6.89 (d, 2 H, J=4.4 Hz), 6.72
(d, 1H, J=16.0Hz), 6.64 (s, 2H), 6.62 (d, 2H, J=44Hz), 412 (t, 2H, J=5.4Hz), 3.87 (s,

6H), 381 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0 Hz), 2.08 (m, 2H).
St 22

WEW) 59:
ZIRAILEY 54 A RTTHE, 725 49%. '"H-NMR (400 MHz, CDCly): 6=7.76 (dd, 2 H, J=1.0 3.6

=T AN

Hz), 7.51 (dd, 2H, J=3.6 5.4Hz), 7.15 (dd, 2H, J=3.6 5.4Hz), 6.89 (d, 2H, J=4.4Hz), 6.62
(d, 2H, J=4.4Hz), 520 (s, 2H), 2.01 (s, 3H).

&Y 60:

ZBAEY) 33 BIE R 772 84%. 'H-NMR (400 MHz, CDCly): §=7.76 (dd, 2 H, J=1.0 3.6 Hz),

=T AN

751 (dd, 2H, J=3.6 54Hz), 7.15 (dd, 2H, J=3.6 5.4Hz), 689 (d, 2H, J=44Hz), 6.62 (d,
2H, J=44Hz), 537 (s, 2H).
WEW) 61:

SZRBNEY 25 SR, F2E 69%. 'H-NMR (400 MHz, CDCly): &=7.81 (d, 1H, J=16.0 Hz),
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7.76 (dd, 2H, J=1.0 3.6Hz), 7.51 (dd, 2H, J=3.6 54Hz), 715 (dd, 2H, J=3.6 5.4Hz), 689
(d, 2H, J=44Hz), 6.64 (d, 1H, J=16.0Hz), 6.62 (d, 2H, J=4.4Hz).,

REE 22:

ZBHE 1 ISR, 772 91%. "H-NMR (400 MHz, DMSO-ds): 6=7.81 (d, 1 H, J=16.0 Hz),
7.76 (dd, 2H, J=1.0 3.6Hz), 7.51 (dd, 2H, J=3.6 5.4Hz), 728 (s, 1H), 7.15 (dd, 2H, J=3.6
5.4 Hz), 6.89 (d, 2H, J=44Hz), 662 (d, 2H, J=44 Hz), 664 (d, 1 H, J=16.0 Hz), 6.54 (s,
2H), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6 H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.08 (m,
2H).

St 23

|
0.

1oL
COOH  N"~"o
OAc OH
N
\NH — 2SN/ ST — /M
SRR S TR
S Fr FF

&y 62 ey 63 Hard 64 423

&Y 62:

ZBAEY) 54 BIE TS, 775 49%. 'TH-NMR (400 MHz, CDCLy): §=7.83 (d, 2 H, J=7.8 Hz),
7.44 (m, 4H), 7.03 (d, 2H, J=7.2Hz), 630 (d, 2H, J=42Hz), 521 (s, 2H), 2.03 (s, 3H).

&Y 63:

ZBAEY 33 BIE R, 772 84%. 'H-NMR (400 MHz, CDCly): &=7.83 (d, 2 H, J=7.8 Hz),
7.44 (m, 4H), 7.03 (d, 2H, J=7.2Hz), 630 (d, 2H, J=42Hz), 525 (s, 2H).

&Y 64:

ZBEY 25 BIE R, 773 69%. 'H-NMR (400 MHz, CDCl;): &=7.83 (d, 2 H, J=7.8 Hz),
7.78 (d, 1H, J=16.0Hz), 7.44 (m, 4H), 7.03 (d, 2H, J=72Hz), 630 (d, 2H, J=42Hz).

RE 23:

ZIBHRE 1 ISR, 79% 87%. '"H-NMR (400 MHz, DMSO-ds): 6=7.83 (d, 2 H, J=7.8 Hz),
7.78 (d, 1H, J=16.0Hz), 744 (m, 4H), 7.03 (d, 2H, J=72Hz), 7.28 (s, 1H), 6.64 (s, 2H),
6.30 (d, 2H, J=42Hz), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2 H,
J=6.0 Hz), 2.08 (m, 2H).,

STt 24

1
O,

(
on o GOOH PN ~Ao A,
N
'
e — =T ST — Sl
N TR L iy e S o\ 2o 3
a~ N, .N e N'B‘N
=~ B - = B - =~ B, -
FF FF FF

aMes i 66 amer #ét24

&Y 65:

ZBAEY) 54 B RIS, 778 49%. 'TH-NMR (400 MHz, CDCLy): §=6.83 (d, 2 H, J=5.6 Hz),
6.71 (d, 2H, J=5.6H), 6.40 (s, 2H), 5.20 (s, 2H), 2.02 (s, 3H).

&Y 66:

ZBAEY 33 BIE R, 772 84%. 'H-NMR (400 MHz, CDCl;): &=6.83 (d, 2 H, J=5.6 Hz),
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6.71 (d, 2H, J=5.6H), 6.40 (s, 2H), 5.31 (s, 2H),

&Y 67:

SRS 25 BIE R, 772 69%. 'H-NMR (400 MHz, CDCl;): &7.81 (d, 1H, J=16.0 Hz),
6.83 (d, 2H, J=5.6Hz), 6.71 (d, 2H, J=5.6H), 6.61 (d, 1H, J=16.0Hz), 6.40 (s, 2H).

TREE 24

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-d¢): 6=7.81 (d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 6.83 (d, 2H, J=5.6Hz), 6.71 (d, 2H, J=5.6 H), 6.64 (s, 2H), 6.61 (d, 1 H, J=16.0
Hz), 6.40 (s, 2H), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2 H, J=6.0
Hz), 2.08 (m, 2H).

S 25

| NH;,

0. N
LA
COOH  H N0 N“"NH,
OAc OH (o)
OAc ~ -
ST ST ST ST 2N &3
SO WD = NN N \N.B.N‘\ — :
‘B O F oOF
FF 1 \

O F
\

&Y 28 H&ies &M 69 &m0 425

&) 68:

&Y 28 (0.292 g, 1.0 mmol) T 50 ml [FKKEIE, MIATE/AK S LT 30 ml 5, Ar {7 %A+
TN =R R = RS (0.266 g, 1.2 mmol) SidmHtE 5 2%k, IAFEL 1 ml, EEHHE2 /J\
i, NSEEE, K 1 ml WRRML, A NAHE, oK TR, BEFATHER, BRI
B3 017 g, 772 65%. '"H-NMR (400 MHz, CDCLy): 6=7.18 (d, 2H, J=4.2 Hz), 6.30 (d, 2 H,
J=42Hz), 522 (s, 2H), 3.69 (s, 3H), 2.62 (s, 6H), 2.09 (s, 3H),

&Y 69:

ZBAEY) 33 BIE ITE, 775 65%. 'H-NMR (400 MHz, CDCLy): §=7.18 (d, 2 H, J=4.2 Hz),
6.30 (d, 2H, J=42Hz), 542 (s, 2H), 3.69 (s, 3H), 2.62 (s, 6H).

&Y 70:

ZBAEY) 25 BIE 7%, 723 55%. 'TH-NMR (400 MHz, CDCLy): §=7.83 (d, 1 H, J=16.0 Hz),
7.18 (d, 2H, J=42Hz), 6.83 (d, 1 H, J=16.0Hz), 6.30 (d, 2H, J=42Hz), 3.69 (s, 3H), 2.62
(s, 6 H).

RE 25:

ZIBHE 1 ISR, 7725 89%. "H-NMR (400 MHz, DMSO-d¢): 6=7.83 (d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 7.18 (d, 2H, J=42Hz), 6.83 (d, 1 H, J=16.0Hz), 6.64 (s, 2H), 630 (d, 2 H,
J=42Hz), 412 (t, 2H, J=5.4Hz), 387 (s, 6 H), 3.69 (s, 3H), 3.70 (s, 2H), 330 (t, 2 H,
J=6.0Hz), 2.62 (s, 6H), 2.08 (m, 2H).

SEHE 26:
| NH
z o SN
0 HNTN0 N’)\NHz
ohe COOH HzNMO A, )
‘ ES
cs\:tlm — \~N.;N~\—> \\N.\, 5 (= \ \ — (= B ikl . \~N \N~\
¢ F¥ @ rs F ¥ s~\ rs it s-\ rs s s /—s F'B‘; S~\
wEH N e 72 HEP 73 &g #etae
&Y 71:

39



WO 2018/223876 PCT/CN2018/088987

ZBEY) 54 B RIS, 775 45%. 'TH-NMR (400 MHz, CDCLy): §=7.18 (d, 2 H, J=4.2 Hz),
6.30 (d, 2H, J=42Hz), 522 (s, 2H), 2.09 (s, 3H).,

&Y 72:

& 70 (0.332¢g, 1.0mmol) T 100 ml [FJEBEHEH, MMA=LFZ (0244 g, 2.4 mmol), FHEL
iz (0.248 g, 4.0mmol), fIA 50 ml oK —FHGEiA A, Ar (R FAF FERBFE, RATE, F5RE
A 100 ml KA, SR KRR, & HA VU, ToK SRR AT, BERs &7, 4 (i sy 81459774 0.31g,
P22 81%. 'H-NMR (400 MHz, CDCly): &=7.18 (d, 2 H, J=4.2Hz), 630 (d, 2H, J=4.2Hz), 5.22

(s, 2H), 290 (g, 4H, J=5.6Hz), 2.09 (s, 3H), 121 (t, 6 H, J=5.6Hz).

&Y 73:

ZBAEY) 33 BIE ITE, 7758 79%. 'H-NMR (400 MHz, CDCLy): §=7.18 (d, 2 H, J=4.2 Hz),
630 (d, 2H, J=42Hz), 542 (s, 2H), 290 (q, 4H, J=5.6Hz), 121 (t, 6H, J=5.6 Hz).

&Y 74:

ZBAEY) 25 BIE 7%, 793 64%. 'TH-NMR (400 MHz, CDCLy): §=7.83 (d, 1 H, J=16.0 Hz),
7.18 (d, 2H, J=42Hz), 6.71 (d, 1H, J=16.0Hz), 630 (d, 2H, J=4.2Hz), 290 (q, 4H, J=5.6
Hz), 121 (t, 6 H, J=5.6 Hz).

TREt 26:

ZIBHE 1 ISR, 775 92%. "H-NMR (400 MHz, DMSO-ds): 6=7.83 (d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 7.18 (d, 2H, J=42Hz), 6.71 (d, 1 H, J=16.0Hz), 6.64 (s, 2H), 630 (d, 2 H,
J=42Hz), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.90
(q> 4H, J=5.6Hz), 2.08 (m, 2H), 121 (t, 6H, J=5.6 Hz),

St 27:

OAc COOH HZNMO

OAc
\\ ~ \_> \\ N \_> \ \ \ —
N
B*

N, N ‘ N \ —> \\N
Neg N
a F¥ -0 F¥ o~ 0 F F O~ 0 FE Om
wEH T HEW 75 e 76 et 77 Féra7
W& 75:

&Y 70 (0332g, 1.0mmol) T 100 ml [FJIEFEHH, MA=2LM (0.244 g, 2.4 mmol), HEE 1
ml, AN 50 ml oK ZE B GEia i, Ar RIS T EERBSE, RRBTEE, HREEIA 100 ml K, =&
FGE R, & A N, TR BREREN T, BERE 2 TR, M il 81594 0.31g, 723 81%. 'H-NMR
(400 MHz, CDCly): §=7.18 (d, 2 H, J=4.2 Hz), 630 (d, 2 H, J=4.2 Hz), 5.22 (s, 2 H), 3.90
(s, 6H), 2.09 (s, 3H).

&Y 76:

ZBAEY) 33 BIE ITE, 775 78%. 'H-NMR (400 MHz, CDCLy): §=7.18 (d, 2 H, J=4.2 Hz),
630 (d, 2H, J=42Hz), 542 (s, 2H), 3.90 (s, 6 H),

W& 77:

ZBAEY) 25 BIE 7%, 723 56%. 'TH-NMR (400 MHz, CDCLy): §=7.83 (d, 1 H, J=16.0 Hz),
7.18 (d, 2H, J=42Hz), 6.83 (d, 1H, J=16.0Hz), 630 (d, 2H, J=42Hz), 542 (s, 2H), 3.90
(s, 6 H).
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RE 27:

ZIBHE 1 ISR, 7725 89%. "H-NMR (400 MHz, DMSO-d¢): 6=7.83 (d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 7.18 (d, 2H, J=42Hz), 6.83 (d, 1 H, J=16.0Hz), 6.64 (s, 2H), 630 (d, 2 H,
J=42Hz), 542 (s, 2H), 4.12 (t, 2H, J=5.4Hz), 3.90 (s, 6 H), 3.87 (s, 6H), 3.70 (s, 2H),
330 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

S5 28:

Lemn

&Y 78:

E 71 (0.464 g, 1.4 mmol) T 100 ml [FCEEHH, MAKZH (0.8 ml, 7.1 mmol), 1.6 M IE
THEHE (45ml, 7.1 mmol), BALEE (1.6g, 7.1 mmol), & “PI= KEBEE (0.1g, 0.14 mmol),
WK ZE 75 ml, Ar RIS R, ZiRMH:, RNTE, EFATER, BRRUEAIES S0
0.42g, 7% 65%. 'H-NMR (400 MHz, CDCly): $=7.79-7.82 (m, 4 H), 7.72 (d, 2 H, J=4.4 Hz),
7.44-747 (m, 6H), 6.83 (d, 2H, J=4.4Hz), 522 (s, 2H), 2.09 (s, 3H).,

& 79:

ZBAEY 33 KSR, 7% 78%. 'HNMR (400 MHz, CDCly): §=7.79-7.82 (m, 4 H), 7.72

=T AN

(d, 2H, J=44Hz), 744-747 (m, 6H), 6.83 (d, 2H, J=44Hz), 552 (s, 2H).

WEW) 80:
SZRAEY 25 SR, F2E 56%. 'H-NMR (400 MHz, CDCly): &=8.01 (d, 1H, J=16.0 Hz),

7.79-7.82 (m, 4H), 7.72 (d, 2H, J=44Hz), 7.44-747 (m, 6 H), 6.83 (d, 2H, J=4.4Hz), 648
(d, 1H, J=16.0Hz).

PREL 28:

SRR 1 WG, 77K 89%. 'H-NMR (400 MHz, DMSO-ds): 6=8.01 (d, 1 H, J=16.0 Hz),
7.79-7.82 (m, 4H), 7.72 (d, 2 H, J=4.4Hz), 7.44-747 (m, 6 H), 728 (s, 1H), 6.83 (d, 2 H,
J=4.4Hz), 6.64 (s, 2H), 6.48 (d, 1H, J=16.0Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H), 3.70
(s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

S5 29:

HEMmB1

WEW) 81:

4R 2R IR (035 g, 2.0 mmol) T 100 ml [FJEEHF, AN TR S F 4t 60 ml AR,
AEE30°C, MAZEBEEZBSE (022ml, 2mmol), Arf&¥skih FTEEFEEE, RMTEE, I
AN 1 ml KK, RREIN S0ml KA, 5 HEVHE, 30ml ~EFREEDBOKM, &IFEHE, ToK
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BB AN T, Hee 28 TR, SR AR (I 2 B~ 4 0.355 g, 722 63%. 'H-NMR (400 MHz, CDCl;):
§=7.81 (d, 2H, J=72Hz), 7.16 (d, 2H, J=7.2Hz), 6.86 (d, 1 H, J=54Hz), 6.64 (d, 1 H, ]=54
Hz), 522 (s, 2H), 2.02 (s, 3H),

&Y 82:

hEH 81 (0.273 g, 1.0 mmol) F 100 ml = A, JIAN 50 ml —& HFE, Ar R4 T 2-
FREEIERS, SRJEVEN 0.2 ml =—GUABE, FEDEE 6 DB, VKB NEN Iml ZF R, #iEE: 30
S8R, N 2ml =HAL ZBRAET, IR 30 408, UK Sml KM, AR REIN 50 ml AKH, 4
AP, KA & TR, SF a0, KGR TE, REEZETER, Rt s s
B 0.15 g, 77% 39%. 'H-NMR (400 MHz, CDCly): 6=7.81 (d, 2H, J=7.2Hz), 7.16 (d, 2 H,
J=72Hz), 686 (d, 1H, J=54Hz), 6.79 (d, 1H, J=7.2Hz), 6.71 (d, 1H, J=7.2Hz), 6.64 (d,
1H, J=54Hz), 522 (s, 2H), 2.65 (s, 3H), 2.02 (s, 3H),

&Y 83:

ZBAEY) 33 BIE ITE, 728 79%. 'H-NMR (400 MHz, CDCLy): §=7.81 (d, 2 H, J=7.2 Hz),
7.16 (d, 2H, J=72Hz), 6.86 (d, 1H, J=5.4Hz), 6.79 (d, 1H, J=72Hz), 6.71 (d, 1H, J=72
Hz), 6.64 (d, 1H, J=5.4Hz), 552 (s, 2H), 2.65 (s, 3H),

&Y 84:

ZWRALEY 25 BB OTE, 725 56%. 'H-NMR (400 MHz, CDCl3): §=8.01 (d, 1 H, J=16.0 Hz),
781 (d, 2H, J=72Hz), 7.16 (d, 2H, J=7.2Hz), 6.86 (d, 1 H, J=5.4Hz), 6.79 (d, 1H, J=72
Hz), 6.71 (d, 1H, J=7.2Hz), 6.64 (d, 1 H, J=5.4Hz), 6.40 (d, 1H, J=16.0 Hz), 5.52 (s, 2 H),
2.65 (s, 3H).

RE 29:

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-ds): 6=8.01 (d, 1 H, J=16.0 Hz),
7.81 (d, 2 H, J=7.2Hz), 7.28 (s, 1H), 6.64 (s, 2H), 7.16 (d, 2H, J=7.2Hz), 6.86 (d, 1 H, ]=54
Hz), 6.79 (d, 1H, J=72Hz), 6.71 (d, 1H, J=7.2Hz), 6.64 (d, 1H, J=5.4Hz), 640 (d, 1H,
J=16.0Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.65
(s, 3H), 2.08 (m, 2H).

St 30:

“eHs

&2

&Y 85:

ZBAEY 29 BIE T, 7% 78%. 'H-NMR (400 MHz, CDCly): 6=8.21 (m, 2 H), 7.81 (d,
2H, J=72Hz), 716 (d, 2H, J=7.2Hz), 699 (d, 1H, J=72Hz), 686 (d, 1 H, J=54Hz), 6.79
(d, 1H, J=7.2Hz), 681 (d, 1 H, J=72Hz), 6.71 (d, 1H, J=7.2Hz), 6.64 (d, 1H, J=5.4Hz),
6.41 (d, 1H, J=72Hz), 522 (s, 2H), 2.65 (s, 3H), 2.02 (s, 3H).

&Y 86:

ZBAEY) 33 BIE RTE, 7% 78%. 'H-NMR (400 MHz, CDCly): 6=8.21 (m, 2 H), 7.81 (d,
2H, J=72Hz), 716 (d, 2H, J=7.2Hz), 699 (d, 1H, J=72Hz), 686 (d, 1 H, J=54Hz), 6.79
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(d, 1H, J=72Hz), 681 (d, 1H, J=7.2Hz), 6.71 (d, 1 H, J=7.2Hz), 6.64 (d, 1H, J=5.4Hz),
641 (d, 1H, J=72Hz), 542 (s, 2H).

&Y 87:

ZIBREE 35 A RUTE, 7% 56%. 'H-NMR (400 MHz, CDCly): 8821 (m, 2H), 8.01 (d,
1H, J=16.0Hz), 7.81 (d, 2H, J=7.2Hz), 7.16 (d, 2H, J=7.2Hz), 6.99 (d, 1 H, J=7.2Hz), 6.86
(d, 1H, J=54Hz), 6.79 (d, 1 H, J=72Hz), 681 (d, 1H, J=7.2Hz), 6.71 (d, 1H, J=7.2 Hz),
6.64 (d, 1H, J=54Hz), 659 (d, 1H, J=16.0Hz), 6.41 (d, 1H, J=72Hz), 542 (s, 2H),

REF 30:

SR 1 ISR, 792 61%. 'H-NMR (400 MHz, DMSO-ds): §=8.21 (m, 2 H), 8.01 (d,
1H, J=16.0Hz), 7.81 (d, 2H, J=7.2Hz), 728 (s, 1H), 7.16 (d, 2H, J=7.2Hz), 699 (d, 1H,
J=72Hz), 686 (d, 1H, J=54Hz), 6.79 (d, 1 H, J=7.2Hz), 681 (d, 1H, J=72Hz), 6.71 (d,
1H, J=72Hz), 6.69 (s, 2H), 6.64 (d, 1H, J=5.4Hz), 659 (d, 1H, J=16.0Hz), 6.41 (d, 1H,
J=72Hz), 542 (s, 2H), 412 (t, 2H, J=54Hz), 387 (s, 6 H), 3.70 (s, 2H), 330 (t, 2 H,
J=6.0 Hz), 2.08 (m, 2H).,

L) 31

&Y 89:
1b &%) 88 (Qing Miao et al., Chem Commun. 2009, 2541—2543.) ¥BAL&GW) 2 & 7%, 7o

61%. 'H-NMR (400 MHz, CDCl3): 6=8.01 (d, 1H, J=16.0Hz), 795 (d, 2H, J=82Hz), 7.68 (d,
2H, J=82Hz), 670 (d, 2H, J=4.0Hz), 661 (d, 1H, J=16.0Hz), 633 (d, 2H, J=4.0Hz), 2.64
(s, 6 H).

e 31:

SHEE | G RTTEE, P22 89%. 'H-NMR (400 MHz, DMSO-dy): 6=8.01 (d, 1 H, J=16.0 Hz),
795 (d, 2H, J=82Hz), 7.68 (d, 2H, J=82Hz), 6.70 (d, 2H, J=4.0Hz), 6.61 (d, 1 H, J=16.0
Hz), 633 (d, 2H, J=4.0Hz), 2.64 (s, 6 H).

L5 32:

)

WAEH) 90:
ZIRILEYD 80 TV, 2% 16%. 'H-NMR (400 MHz, CDCly): 6=831 (d, 1H, J=16.4 Hz),

=T AN

781 (d, 2H, J=72Hz), 753 (d, 2H, J=164Hz), 7.16 (d, 2H, J=72Hz), 686 (d, 1 H, J=54
HZ); 664 (d; lH; J:54HZ); 369 (S; 3H)0

WEY 91:
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ZBAEY 82 HIE 7%, 723 35%. 'TH-NMR (400 MHz, CDCl;): §=8.31(d, 1 H, J=16.4 Hz),
781 (d, 2H, J=72Hz), 7.53 (d, 2H, J=164Hz), 7.16 (d, 2H, J=7.2Hz), 6.86 (d, 1 H, J=54
Hz), 6.75 (d, 1H, J=4.8Hz), 6.64 (d, 1H, J=54Hz), 651 (d, 1H, J=48Hz), 3.69 (s, 3H),
2.62 (t, 2H, J=1.8Hz), 2.0 (t, 2H, J=1.8 Hz).

RE 32:

S 1 ISR, 795 91%. '"H-NMR (400 MHz, CDCLy): §=8.31 (d, 1H, J=16.4 Hz),
7.81 (d, 2H, J=72Hz), 753 (d, 2H, J=164Hz), 728 (s, 1H), 7.16 (d, 2H, J=7.2Hz), 6.86
(d, 1H, J=5.4Hz), 675 (d, 1 H, J=4.8Hz), 669 (s, 2H), 6.64 (d, 1 H, J=5.4Hz), 6.51 (d,
1H, J=48Hz), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.69 (s, 3H), 3.30 (¢,
2H, J=6.0Hz), 2.62 (t, 2H, J=1.8Hz), 2.18 (m, 2H), 2.0 (t, 2H, J=1.8 Hz).

LT 33:
é NHg NH,
00H “:Nvmiw’ ’\/*b?/\ﬁi
> a3 ® e o
L ™ 200 >
e BSGSN

feéne2
4} a3

&Y 92:

2K =/ (11.0 g, 0.1 mol) T~ 100 ml [REKEHEH, MAI T I6G —FREF (4.9 g, 0.05 moD), /Ny
O 50 ml RERER, @RI T 150°CHB A 6 h, MTEEE, AEIZEER, A 200 g K,
TEE, PO UK Z BRI PV, TR, LR E LS 4577 16.07g, 77 2R 57%. 'H-NMR(400 MHz, DMSO-dy):
§=8.10 (s, 1H), 7.92 (s, 1 H), 7.59 (d, 2H, J=8.8H), 6.56 (d, 2H, J=8.8H), 6.48 (s, 2H).

PRE 33:

SRR 1 ISR, 772 88%. 'H-NMR (400 MHz, DMSO-d¢): 8=11.2 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 759 (d, 2H, J=88H), 7.28(s, 1H), 6.64 (s, 2H), 656 (d, 2H, J=8.8
H), 6.48 (s, 2H), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6 H), 3.70 (s, 2H), 330 (t, 2H, J=6.0 Hz),
2.08 (m, 2H),

STt 34

NH,
HzNMmiNHZ
\! S NH,
o T ¢
— — @ \ s ) \)'i ( i
TBDMSTBDMS HO QQO o " ° ° 0 ° o N” “NH,
\

o
° #HAH95
HAHe3 feiitea

534

& 94:

& 93(HZ B SCER A T )71 : MLP. Angela et al. Chem. Eur. J.2014, 20, 447—455.)(0.467 g, 1 mmol)
T 50 ml [ JERFEIEH, I TC/K TUE IR 30 ml, Ar (R34 TN 1 M ZJE2EEAAEECL.5 ml, 1.5 mmol),
FEEE 3 h, RBSEEE, 7K 1 ml RS, F 6 M B N pH=3.0, FEEHHE 3 h, EEETHH,
W AR 023 g, 9% 98%. 'H-NMR (400 MHz, DMSO-ds): &=8.28 (d, 2 H, J=9.4 Hz),
7.56 (d, 1H, J=94Hz), 739 (dd, 2H, J=9.2 22Hz), 737 (d, 2H, J=22Hz), 6.0 (s, 1H),
538 (s, 1H).

& 95:
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EY 94 (024 g, 1.0 mmol) ¥ T 50 ml 7K, MIAZFEALE (0.08 g, 2.0 mmol) ¥, AR
2% (021g, 1.5mmol), Ar R FM FERMIE 20, RNTER 3M KM SRR I, & F b
FEW =, AN, KRR, AT, BRI EIE S Br= 023 g, 722 78%.
"H-.NMR (400 MHz, DMSO-ds): =828 (d, 2 H, J=9.4 Hz), 7.56 (d, 1 H, J=9.4 Hz), 7.39 (dd,
2H, J=92 22Hz), 737 (d, 2H, J=22Hz), 6.0 (s, 1H), 538 (s, 1H) 4.81 (s, 2H).

TRE 34

SR 1 ISR, 795 93%. '"H-NMR (400 MHz, DMSO-ds): 6=8.28 (d, 2 H, J=9.4 Hz),
756 (d, 1H, J=94Hz), 739 (dd, 2H, J=92 22Hz), 731 (d, 2H, J=22Hz), 7.28 (s, 1H),
6.64 (s, 2H), 6.0 (s, 1H), 538 (s, 1 H) 481 (s, 2H), 412 (t, 2H, J=5.4Hz), 3.87 (s, 6H),
3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

LT 35:
NH,
- 120 4 Nf;
COOH COOH HaN o P NN, O NN IN’)\NHZ
b = wams -
s —= G -
HO' H ‘rll 0 0 @ \
Htrth 96 foate7 SN 0 o
B4t 35

WEH 97:

WEY 96 (S LRRAFF /71%: Pant Umesh C et al. Indian Journal of Chemistry, Section B. 1987, 26,
947—950.) (2.08 g, 10.0 mmol) T~ 250 ml [FECHEIEH, I NN-Z 3 8] Z A/ (2.74 g, 20.0 mmol)
NI 50 ml 85%ilR, EAIRY A T 120C B I 2 h, NS, WHIEEE, A 200 g &
Ukeb, 1, U UK Z BRI, TR, BRSO B350 3.71 g, 773 12%. 'H-NMR (400
MHz, DMSO-ds): §=8.01 (d, 1H, J=16.0 Hz), 7.61 (d, 2H, J=9.6 Hz), 6.69 (d, 2 H, J=9.6 Hz),
6.51 (s, 1H), 645 (d, 1H, J=16.0Hz), 638 (s, 1H), 345 (s, 6H).

PREL 35:

ZIBHE 1 ISR, 772 89%. "H-NMR (400 MHz, DMSO-d¢): 6=8.01 (d, 1 H, J=16.0 Hz),
761 (d, 2H, J=9.6Hz), 7.28 (s, 1H), 6.69 (d, 2H, J=9.6 Hz), 6.64 (s, 2H), 651 (s, 1H),
6.45 (d, 1H, J=16.0Hz), 638 (s, 1H), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H),
3.45 (s, 6H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H).

S 36
L
COOH OOH HzN'\/‘m*NHz mj\
J OIN NZ NH,
X S
L3t k) -
(@E R 04 6S G SN
" koo g 468
hanse ieaes N 0 o
4t 36
&Y 98:

SIBEY 95 MERITE, 773 9%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1 H, J=16.0
Hz), 7.61 (d, 2H, J=9.6 Hz), 6.69 (d, 2H, J=9.6Hz), 6.51 (s, 1H), 6.45 (d, 1 H, J=16.0 Hz),
638 (s, 1H), 3.32 (bs, 4H), 235 (bs, 4H), 1.73 (bs, 4H).

TREt 36:
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ZRBIRE 1 W& RITIE, 7% 94%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
761 (d, 2H, J=9.6Hz), 7.28 (s, 1H), 6.69 (d, 2H, J=9.6 Hz), 6.64 (s, 2H), 651 (s, 1H),
6.45 (d, 1H, J=16.0Hz), 638 (s, 1H), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H),
332 (bs, 4H), 330 (t, 2H, J=6.0Hz), 235 (bs, 4H), 2.08 (m, 2H), 1.73 (bs, 4 H).
St 37:

NH,

Kemer -

NHZ

N NHz

a7

&Y 99:

ZIBAEY) 98 &I, 773 7%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1 H, J=16.0
Hz), 7.61 (d, 2H, J=9.6 Hz), 6.69 (d, 2H, J=9.6Hz), 6.51 (s, 1H), 6.45 (d, 1 H, J=16.0 Hz),
638 (s, 1H), 3.45 (s, 3H), 1.12 (s, 6H).

RE 37:

ZRBIRE 1 W& RITIE, 7% 91%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
761 (d, 2H, J=9.6Hz), 7.28(s, 1H), 6.69 (d, 2H, J=9.6Hz), 6.64 (s, 2H), 651 (s, 1H),
6.45 (d, 1H, J=16.0Hz), 638 (s, 1H), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H),
3.45 (s, 3H), 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.12 (s, 6 H).

Sl 38+
e L
i) S
C\OOH HN P NJ\NH; N~ | iNH;
I I I wats
\'i‘/(j\OH N @OO ‘ﬁ/ e
! et 100 P \’f ° .”rcle
4t 38
&Y 100:

N, N-T WA (13.7g, 0.1 mol) T 100 ml LM A, IO T K (49¢, 0.05
mol), /NI 50 ml WREREE, @AY ST 150°CHSm#A 6 h, MMNTEHE, BEIESER, A 200
g EUKHR, T3, TR UK QBRI IR, TR, JREES R, B RT RA RS TR il 5 s,
WaE1R") 3.78 ¢, 723 20%. 1H-NMR (400 MHz, DMSO-d6): §=11.2 (s, 1 H), 8.10 (s, 1H),
792 (s, 1H), 759 (d, 2H, J=88H), 656 (d, 2H, J=88H), 648(s, 2H), 3.61 (s, 12H),

PREt 38:

SZRRIRE 1 W& RTITIE 795 95%. 1H-NMR (400 MHz, DMSO-d6): &=11.2 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 759 (d, 2H, J=88H), 7.28(s, 1H), 6.64 (s, 2H), 6.56 (d, 2H, J=8.8
H), 6.48(s, 2H) , 412 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.61 (s, 12H), 3.30
(t, 2H, J=6.0Hz), 2.08 (m, 2H).,

St 39:
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| NH, NH,

o |
N o]
~~ IP (A |
HzN (8) N” “NH. | P
COOH 2 . 2 o HNTN"0 N)\NHZ

/ 7 -
HO\@N) / O e k] - N
@
o I QSR »
/ \
A% 101 AW 102 et 39 ¢
&Y 102:

ZIBAEY 100 &R, T 21%. 1TH-NMR (400 MHz, DMSO-d6): 6=8.01 (d, 1 H, J=16.0
Hz), 7.10 (s, 2H), 6.56 (s, 2H), 6.40 (d, 1H, J=16.0Hz), 3.77 (t, 4H, J=8.0Hz), 3.19 (s,
6H), 290 (t, 4H, J=8.0Hz).

RE 39:

ZRBIRE 1 W& RITIE, 7% 89%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 7.10 (s, 2H), 6.56 (s, 2H), 6.64 (s, 2H), 6.40 (d, 1H, J=16.0 Hz), 4.12 (t,
2H, J=5.4Hz), 3.87 (s, 6H), 3.77 (t, 4H, J=8.0Hz), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz),
3.19 (s, 6H), 290 (t, 4H, J=8.0Hz), 2.08 (m, 2H),

LT 40:
6 NH, | NH,
A mi | N
COOH HN O P N”“NH, BN N,J\NHZ
<

\\ HEms -
(N?\)H NOﬁCF Nﬂe
cl

feE9m 103 e} 20

& 103:

ZIBAEY 100 &R, 793 17%. 1TH-NMR (400 MHz, DMSO-d6): 6=8.01 (d, 1 H, J=16.0
Hz), 7.10 (s, 2H), 6.45 (d, 1H, J=16.0Hz), 3.32 (bs, 8H), 2.35 (bs, 8H), 1.73 (bs, 8 H).

TREL 40:

ZRBIRE 1 W& RITIE, 7% 91%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
7.28 (s, 1H), 7.10 (s, 2H), 6.64 (s, 2H), 645 (d, 1 H, J=16.0Hz), 4.12 (t, 2 H, J=5.4Hz),
3.87 (s, 6H), 3.70 (s, 2H), 332 (bs, 8H), 3.30 (t, 2H, J=6.0Hz), 2.35 (bs, $ H), 2.08 (m,
2H), 1.73 (bs, 8H).

S 41
c') ’i"": NH,
| 2L 1 SN
GOOH HNTN"0 N““NH, N,)\NH
/o 2
\?
X wEWm3
> | -
HZNO\OH H,N C o) O N?'Z Cle
wEY 104
WA 104:

ZRALEW 99 & ITEE, 7°% 15%. 1H-NMR (400 MHz, DMSO-d6): 6=8.10 (s, 1 H), 7.92
(s, 1H), 759 (d, 2H, J=88H), 656 (d, 2H, J=88H), 6.48 (s, 2H).
HRE 41:
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SZRRIRE 1 W& RITIE 795 93%. 1H-NMR (400 MHz, DMSO-d6): &=11.2 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 759 (d, 2H, J=88H), 7.28(s, 1H), 6.64 (s, 2H), 6.56 (d, 2H, J=8.8
H), 6.48 (s, 2H), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz),
2.08 (m, 2H).

SEHEf 42:
NH,
1\
COOH N’)\NHZ
d —_— N N
N 'OH N @ 0 ﬁ O
] | | o
4 &41105
A 105:

ZIBAEY 100 &R, 793 17%. 1TH-NMR (400 MHz, DMSO-d6): 6=8.01 (d, 1 H, J=16.0
Hz), 7.10 (s, 2H), 6.56 (s, 2H), 6.40 (d, 1H, J=16.0Hz), 3.19 (s, 6 H), 3.19 (s, 6 H), 2.65
(s, 6H), 123 (s, 16H).

TREL 42:

ZRBIRE 1 W& RITIE, 7% 89%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
7.10 (s, 2H), 6.56 (s, 2H), 6.40 (d, 1H, J=16.0Hz), 3.19 (s, 6H), 3.19 (s, 6 H), 2.65 (s,
6H), 123 (s, 16H).

ST 43:
6 NH, (I) NH,
G >y
0y, OH Ox-OH HN © P N" N, L N')‘NHz
7 = ams X -
—> 0 —— e X
O — 0 A e«
| h | c
{&¥1108 w&107 e 43
W& 106:

N’ N>- LAy (137 ¢, 10.0 mmol) 5 250 ml B F, IIATAK ZEH 48 130 ml i
fil, TINNRT % —FRET (0.98 g, 10.0 mmol) A EIZE 0°C, MALK=EME (133 g, 10.0 mmol) %%
BIRE R ER, RETEE, OIS ml KF KRS, 133, GHUAHABNE KRR, &HaHAH,
TR T, JER AT, ARV AL TSR/~ 5M 132 g, 7% 56%. 1H-NMR (400 MHz,
DMSO0-d6): §=13.25 (s, 1H), 794 (d, 1 H, J=153Hz), 7.63 (d, 1 H, J=9.3Hz), 6.90 (d, 1H,
J=152Hz), 624 (dd, 1H, J=2.4Hz), 6.11 (d, 1H, J=2.4Hz), 29 (s, 6H),

W& 107:

5 106 (2.35 g, 10.0 mmol) I NN-— B (A Z My (2.74 g, 20.0 mmol) /MO AIA 50 ml 85%
BRR, SAGRYSEAE T 1204 2 h, [N 5EE, AAEER, A 200 g @k, Uk, D
FUKCEEBRBRIR, T, BRSO S 85, REAT, 838 PR Escm, m422g, ™~
# 11%. 1H-NMR (400 MHz, DMSO-d6): §=12.95 (s, 1 H), 794 (d, 1H, J=153 Hz), 733 (d,
2H, J=93Hz), 7.03 (d, 2H, J=93Hz), 690 (d, 1H, J=152Hz), 6.63 (d, 1H, J=93Hz), 3.77
(t, 2H, J=8.0Hz), 3.19 (s, 9H), 2.90 (t, 2H, J=8.0 Hz).

FRE 43:
48
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R REE 1| G RTIE, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): 8=12.95 (s, 1 H), 7.94
(d, 1H, J=153Hz), 733 (d, 2H, J=93Hz), 7.28 (s, 1H), 7.03 (d, 2H, J=93Hz), 6.90 (d,
1H, J=152Hz), 6.64 (s, 2H), 6.63 (d, 1H, J=9.3 Hz), 412 (t, 2H, J=5.4Hz), 3.87 (s, 6 H),
3.77 (t, 2H, J=8.0Hz), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 3.19 (s, 9H), 2.90 (t, 2H, J=8.0
Hz), 2.08 (m, 2H).

STt 44

AL&%1106 L4&4108

&Y 108:

ZBAEY 107 &7, 15%. 'H-NMR (400 MHz, DMSO-dg): 6=12.95 (s, 1H), 7.94 (d,
1 H, J=153Hz), 733 (d, 2H, J=93Hz), 7.03 (d, 2H, J=93Hz) 690 (d, 1H, J=152Hz),,
6.63 (d, 1H, J=9.3Hz), 332 (bs, 4H), 3.12 (s, 6H), 2.35 (bs, 4H), 1.73 (bs, 4H).

RET 44

ZBE L IO, 7% 91%. "H-NMR (400 MHz, DMSO-d¢): &=12.95 (s, 1 H), 7.94 (d,
1H, J=153Hz), 733 (d, 2H, J=93Hz), 7.28 (s, 1H), 7.03 (d, 2H, J=93Hz), 690 (d, 1H,
J=152Hz), 6.64 (s, 2H), 6.63 (d, 1 H, J=93Hz), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6 H), 3.70
(s, 2H), 3.32 (bs, 4H), 330 (t, 2H, J=6.0Hz), 3.12 (s, 6H), 2.35 (bs, 4H), 2.08 (m, 2
H), 1.73 (bs, 4H).

St 45
i NH, NH,
omi 5 1)
A >
OaOH HaN © ) NTNH, o N0 N')‘NH2
”
7 homs S <
> —= 10 ENe4eS"
Y H 0 N ©
| N i a
A&¥106 fe&n108 &4l 45
&1 109:

HBAEY 107 & RO, 7% 19%. 'H-NMR (400 MHz, DMSO-dg): 6=12.95 (s, 1 H), 7.94
(d, 1H, J=153Hz), 733 (d, 2H, J=93Hz), 7.03 (d, 2H, J=93Hz) 6.90 (d, 1 H, =152 Hz),,
6.63 (d, 1H, J=93Hz), 3.12 (s, 9H), 2.71 (s, 3H), 1.26 (s, 6H).

TREL 45:

SR 1 ISR, 792 95%. 'H-NMR (400 MHz, DMSO-dg): &=12.95 (s, 1 H), 7.94 (d,
1 H, J=153Hz), 733 (d, 2H, J=9.3Hz), 7.28 (s, 1H), 6.64 (s, 2H), 7.03 (d, 2H, J=9.3 Hz)
6.90 (d, 1H, J=152Hz),, 6.63 (d, 1H, J=93Hz), 4.12 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70
(s, 2H), 330 (t, 2H, J=6.0Hz), 3.12 (s, 9H), 2.71 (s, 3H), 2.08 (m, 2H), 126 (s, 6 H).

STt 46:
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NH, NH,

I‘,i 4 S
Mm NH, BN~ N')‘NH,

o s o e

|CI

iy 110 fea 1 ﬂ:A%nz
et 46

& 111:

&Y 110 (0324 g, 1.0 mmol) T 100 ml [ EEEEH, IIATCIK DU PRI 50 ml ¥ fE, A
IM I ERALEE DD S VA W (1.5 ml, 1.5 mmol), Ar fRFH4A: N = IEMEE 3 /N, RN FEE, 6 M Y
TR B, EIRPEE: 30 2080, JER AT, BRI IS S50 0.35 g, 7% 98%. IH-NMR
(400 MHz, DMSO-d6): §=7.72 (dd, 2H, J=2.7 9.2 Hz) 698 (dd, 2H, J=2.7 9.2Hz), 6.72 (d,
2H, J=7.2Hz), 337 (s, 12H), 291 (s, 3H), 0.54 (s, 6 H),

&Y 112:

EW 111 (0.359 g, 1.0 mmol) T 100 ml [REKEHH A, A 25 ml ZBRIFEMH, A LEERE (0.10
g, 1.35 mmol) Ar fR¥ AT 8O°CHMBINA, KMTEE, HEAMNEZE, FA 100 ml K4, TiE,
AR ORE 7 B 0.104 g, 2% 35%. 1H-NMR (400 MHz, DMSO-d6): 6=8.01 (d, 1 H, J=16.0
Hz), 7.72 (dd, 2H, J=2.7 92Hz), 698 (dd, 2H, J=2.7 9.2Hz), 6.72 (d, 2H, J=7.2Hz), 6.64
(d, 1H, J=16.0Hz), 337 (s, 12H), 0.54 (s, 6 H),

TREL 46:

ZRBIRE 1 W& RITIE, 7% 89%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
7.72 (dd, 2H, J=2.7 92Hz), 728 (s, 1H), 698 (dd, 2H, J=2.7 92Hz), 6.72 (d, 2H, J=7.2
Hz), 6.64 (d, 1H, J=16.0Hz), 6.60 (s, 2H), 4.12 (t, 2H, J=5.4Hz), 3.87 (s, 6H), 337 (s,
12H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 0.54 (s, 6H).

SCHED] 47
(|) NH; NH,
N N
HNTNNO N"“NH, PN
OO P O EN N “NH,

PLQERRooog, T caeR,

\CI

A 113 58 114 ﬂ:Amr]s
H4t a7

&Y 114:

SIBAEY 111 &I, 7738 97%. 1H-NMR (400 MHz, DMSO-d6): §=7.78 (d, 2H, J=1.2
Hz), 7.10 (s, 2H), 3.77 (t, 4H, J=8.0Hz), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 2.72 (s, 3
H), 0.54 (s, 6H).

&Y 115:

SIBAEY 112 &R, 77% 36%. 1H-NMR (400 MHz, DMSO-d6): §=12.31 (s, 1 H),
8.01 (d, 1H, J=16.0Hz), 7.78 (d, 2H, J=12Hz), 7.10 (s, 2H), 6.54 (d, 1H, J=16.0Hz), 3.77
(t, 4H, J=8.0Hz), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 0.54 (s, 6 H).

TREt 47:

ZRBIRE 1 W& RITIE, 7% 89%. IH-NMR (400 MHz, DMSO-d6): 6=8.01(d, 1 H, J=16.0 Hz),
7.78 (d, 2H, J=1.2Hz), 728 (s, 1H), 7.10 (s, 2H), 6.64 (s, 2H), 6.54 (d, 1H, J=16.0 Hz),
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412 (t, 2H, J=54Hz), 387 (s, 6H), 3.77 (t, 4H, J=8.0Hz>, 3.70 (s, 2H), 330 (t, 2 H,
J=6.0Hz>, 3.19 (s, 6H), 290 (t, 4H, J=8.0Hz), 2.08 (m, 2H), 0.54 (s, 6 H).
SKtafs] 48

| NH | NH,
N [}

*NH’ O NN N)‘NH2
W3 B3 #
§sosl * -
N N ~ 000 |c| \N @og \N ~ﬁ/ce
e 116 Em 117 {118 lCI I sbi Ve
&Y 117

SIBAEY 116 & R, 773 97%. 1TH-NMR (400 MHz, DMSO-d6): §=7.72 (d, 2H, J=9.2
Hz), 7.19 (d, 2 H, J=2.4 Hz), 7.00 (dd, 2 H, J=2.4 92Hz), 337 (s, 12H), 2.75 (s, 3 H),
1.72 (s, 6H).,

&Y 118:

SIBAEY 112 & T, 77% 31%. 1H-NMR (400 MHz, DMSO-d6): 8=11.95 (s, 1 H),
8.01 (d, 1H, J=164Hz), 7.72 (d, 2H, J=9.2Hz), 7.19 (d, 2H, J=2.4Hz), 7.00 (dd, 2 H, J=24
92Hz), 6.71 (d, 1H, J=164Hz), 337 (s, 12H), 1.72 (s, 6H).

TREL 48:

SIRIREN 1 &R, 773 93%. 1H-NMR (400 MHz, DMSO-d6): &=11.95 (s, 1 H), 8.01
(d, 1H, J=164Hz), 7.72 (d, 2H, J=9.2Hz), 7.28 (s, 1H), 7.19 (d, 2H, J=2.4Hz), 7.00 (dd,
2H, J=24 92Hz), 6.71 (d, 1H, J=164Hz), 6.64 (s, 2H), 4.12 (t, 2H, J=5.4Hz), 3.87 (s,
6H), 337 (s, 12H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.72 (s, 6H).

St 49:
] NH, NH,
0, |:N J)
@O o’ N = a3 4
/ (IR OO, @sg 3
et 119 A4 120 P c \CI
Bt a9
A5 120:

SIBAEY 111 &R, 775 89%. 1H-NMR (400 MHz, DMSO-d6): 6=7.78 (d, 2H, J=1.2
Hz), 7.10 (s, 2H), 3.77 (t, 4H, J=8.0Hz), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 2.72 (s, 3
H), 1.72 (s, 6H),

& 121:

SIBAEY 112 & T, 773 36%. 1H-NMR (400 MHz, DMSO-d6): §=8.03 (d, 1 H, J=15.6
Hz), 7.78 (d, 2H, J=1.2Hz), 7.10 (s, 2H), 6.71 (d, 1 H, J=15.6Hz), 3.77 (t, 4H, J=8.0 Hz),
3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 1.72 (s, 6H).

TREL 49:

ZRBIRE 1 W& RITIE, 7% 93%. IH-NMR (400 MHz, DMSO-d6): 6=8.03 (d, 1 H, J=15.6 Hz),
7.78 (d, 2H, J=1.2Hz), 728 (s, 1H), 7.10 (s, 2H), 6.71 (d, 1H, J=15.6Hz), 6.64 (s, 2H),
412 (t, 2H, J=54Hz), 387 (s, 6H), 3.77 (t, 4H, J=8.0Hz), 3.70 (s, 2H), 330 (t, 2 H,
J=6.0Hz), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 2.08 (m, 2H), 1.72 (s, 6H).
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St 50:

by ¢
HNTSN™ N')“NHZ o N/\/\omi N
e s
5 o M S

e 122 Y123 ﬂ:Am 124

EH 123:

&9 122 (BIRBCERATF 7% Jonathan B Grimm. et al. Nature Methods., 2015,12,244--250.)
WRALEW 109 (& TR, 773 97%. 1TH-NMR (400 MHz, DMSO-d6): §=6.90 (d, 2 H, J=2.5Hz),
6.86 (d, 2H, J=25Hz), 633 (dd, 2H, J=25Hz), 427 (t, 8H, J=7.2Hz), 2.76 (s, 3H), 2.57
(q» 4H, J=72Hz).

&Y 124:

SIBAEY 112 & T, 775 21%. 1H-NMR (400 MHz, DMSO-d6): §=12.13 (s, 1 H),
7.92 (d, 1H, J=16.0Hz), 6.90 (d, 2H, J=2.5Hz), 6.86 (d, 2H, J=2.5Hz), 6.61 (d, 1H, J=16.0
Hz), 6.33 (dd, 2H, J=2.5Hz), 427 (t, 8H, J=72Hz), 2.76 (s, 3H), 2.57 (g, 4H, J=7.2Hz).

Rt 50:

SRR 1 WETIE, 79% 89%. 1H-NMR (400 MHz, DMSO-d6): 8=12.13 (s, 1 H), 7.92 (d,
1H, J=16.0Hz), 7.28 (s, 1H), 6.90 (d, 2H, J=2.5Hz), 6.86 (d, 2H, J=2.5Hz), 6.64 (s, 2 H),
6.61 (d, 1H, J=16.0Hz), 6.33 (dd, 2H, J=25Hz), 427 (t, 8$H, J=72Hz), 412 (t, 2H, J=54
Hz), 3.87 (s, 6H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.76 (s, 3H), 257 (q, 4H, =72
Hz), 2.08 (m, 2H).

SEHE 51

A0, TS0 o, a\c—;%vﬁ&g

i 125 A% 126 & 127 et 51

& 126:

&Y 125 (BB R JTFJT%: Young-Hoon Ahn et al. J. Am. Chem. Soc.2007,129.4501—4511.)
ZBEY 93 WG, 772 93%, 'H-NMR (400 MHz, DMSO-ds): 5=8.28 (d, 2 H, J=9.4 Hz),
7.56 (d, 1H, J=9.4Hz), 739 (dd, 2H, J=9.2 22Hz), 737 (d, 2H, J=22Hz), 6.0 (s, 1H),
538 (s, 1H), 3.34 (q, 2H, J=32Hz), 121 (t, 3H, J=3.2Hz).

WEW 127:

&Y 126 (030 g, 1.0 mmol) 5 100 ml BB T, IO 35 ml oK ZHEEFFRZ, IR
B(0.138 g, 1.0mmol). JRZMEE (021g, 1.5mmol), Ar ' %A4ET 50 CHigin#, RREHE, HE
BT, RAYHOIEDBEEM 010 g 7% 27%. 'H-NMR (400 MHz, DMSO-ds): §=8.28

(d, 2H, J=9.4Hz), 7.56 (d, 1H, J=9.4Hz), 7.39 (dd, 2H, J=9.2 22Hz), 737 (d, 2 H, J=22
Hz), 6.0 (s, 1H), 5.38 (s, 1H), 4.21 (s, 2H), 3.34 (q, 2H, J=32Hz), 121 (t, 3H, J=32Hz).

e 51:
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FRIBAREE 1 ISR, 795 93%. "H-NMR (400 MHz, DMSO-ds): 6=8.28 (d, 2 H, J=9.4 Hz),
756 (d, 1H, J=94Hz), 739 (dd, 2H, J=92 22Hz), 737 (d, 2H, J=22Hz), 7.28 (s, 1H),
6.64 (s, 2H), 412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0 Hz),
2.08 (m, 2H), 6.0 (s, 1H), 538 (s, 1H), 421 (s, 2H), 3.34 (q» 2H, J=3.2Hz), 121 (¢, 3
H, J=3.2Hz).

St 52

NH,

iz

WEW 129:

&9 128 GEIBSCRR AT & : L. X. Wu, K. Burgess, J. Org. Chem. 2008, 73, 8711—8718.)
(0.585 g, 1.0 mmol) T 100 ml [ IEFEIEH, IMAFEERE (4.4 mg, 0.02 mmol). =ZEEE (030 g,
2.0 mmoDl), MNIFHRZFAEEFENZ 25 ml, IIAFBGERM{E (0.172 g, 2.0 mmol), 85 CIMEMA, KN
EHE, AEERE, FEFHFETER, RAYHOE S BE7 0461 g, 773 85%. 'H-NMR (400 MHz,
DMSO-ds): &=8.11 (d, 1H, J=16.0Hz), 7.95 (d, 2H, J=8.4Hz), 727 (d, 2H, J=9.6Hz), 7.12
(d, 2H, J=8.4Hz), 7.07 (dd, 2H, J=24 9.6Hz), 699 (d, 2H, J=2.4Hz), 6.71 (d, 1H, J=16.0

Hz), 3.96 (s, 3H), 3.73 (br, $H), 1.76 (br, 12H).

& 130:

EW 129 (0.271g, 0.5mmol) T 100 ml FKEEH A, AN 50 ml FEE. 10ml 7K, HIABRERSH
(0.138 g, 1.0 mmoD), Ar fR# %M FEiRBiH:, RATE, EREWERYE, FA 100 ml —FHF 5T,
SrHANUE, BRI EUKBRRHIR, AV KB IRN T, JEFRETHN, BRRvtEtit s S5
P 0227 g0 7REE 86%. 'H-NMR (400 MHz, DMSO-ds): 8=11.96 (s, 1H), 8.11 (d, 1H, J=16.0
Hz), 7.95 (d, 2H, J=8.4Hz), 727 (d, 2H, J=9.6Hz), 7.12 (d, 2H, J=8.4Hz), 7.07 (dd, 2 H,
J=2.4 9.6Hz), 699 (d, 2H, J=2.4Hz), 6.71 (d, 1H, J=16.0Hz), 3.73 (br, 8 H), 1.76 (br, 12
H).

et 52

RE 52:

ZIBHRE 1 ST, 772 93%,. '"H-NMR (400 MHz, DMSO-d¢): 6=8.11 (d, 1 H, J=16.0 Hz),
795 (d, 2H, J=84Hz), 734 (s, 1H), 727 (d, 2H, J=9.6 Hz), 7.12 (d, 2 H, J=8.4 Hz), 7.07
(dd, 2H, J=24 9.6Hz), 699 (d, 2H, J=24Hz), 671 (d, 1H, J=16.0Hz), 6.64 (s, 2 H),
412 (t, 2H, J=54Hz), 3.87 (s, 6H), 3.73 (br, 8 H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz),
2.08 (m, 2H), 1.76 (br, 12 H).

S 53
d NH,
l: ~] r~‘N
@ ’\/\0’ IN"LNHZ
&1 2 Z
) ! HO

et 53
a3t A4 132
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& 132:

fb &% 131 (ZH8 X J. Peng et. al. PCT Int. Appl. 2012103678 AFFHITE) (0.283 g, 0.5 mmol) ¥
T 25 ml ToAKZEEF, R (0.062 g, 0.6 mmol), JINMEIE =K, W IMAMEGE 2 h, [N 5EE,
BEEEZETIAT, AN L B3 0.170 g, 773 56%. 'H-NMR (400 MHz, DMSO-ds): =826 (d,
2H, J=144H) 801 (d, 1H, J=92H), 768 (d, 1 H, J=92H), 749 (t, 2H, J=8.0H), 7.46
(d, 2H, J=7.6Hz), 738 (t, 2H, J=7.6H), 733 (d, 2H, J=8.4Hz), 7.22 (bp, 2H), 4.51 (¢, 4H,
J=72Hz), 3.92(s, 3H), 1.86 (s, 6H), 1.56 (t, 6H, J=72H) .

FREL 53:

ZIBRER 1 DGO, % 88%. 'H-NMR (400 MHz, DMSO-d¢): 8=8.26 (d, 2H, J=144
H) 801 (d, 1H, J=92H), 7.68 (d, 1 H, J=92H), 749 (t, 2H, J=8.0H), 746 (d, 2H, J=76
Hz), 7.38 (t, 2H, J=7.6H), 733 (d, 2H, J=8.4Hz), 7.28 (s, 1H), 7.22 (bp, 2H), 6.64 (s, 2 H),
451 (q, 4H, J=72Hz), 412 (t, 2H, J=5.4Hz), 3.92(s, 3H), 1.86 (s, 6H), 3.87 (s, 6H),
3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H), 1.56 (t, 6H, J=72H) .

S 54

HO3

A CHO

A 133

&1 133:

SWAEY 131 NG EUTE, 775 56%. TH-NMR (400 MHz, DMSO-d6): §=826 (d, 2H, J=
144H) 801 (d, 1H, J=92H), 768 (d, 1H, J=92H), 746(d, 2H, J=7.6 Hz), 7.38 (t, 2 H,
J=76H), 733(d, 2H, J=8.4Hz), 7.22 (bp, 2H), 451 (q, 4H, J=72Hz), 3.92 (s, 3H), 1.86 (s,
6H), 156 (t, 6H, J=72H.

TREE 54

SIERER 1 &R, P72 89%,. 1TH-NMR (400 MHz, DMSO-d6): §=8.26 (d, 2H, J=144
H) 8.01 (d, 1H, J=92H), 768 (d, 1 H, J=92H), 746(d, 2H, J=7.6Hz), 7.38 (t, 2H, J=76
H), 7.33(d, 2H, J=8.4Hz), 7.28 (s, 1H), 7.22 (bp, 2H), 6.64 (s, 2H), 4.51 (g, 4H, J=72Hz),
412 (1, 2H, J=5.4Hz), 3.92 (s, 3H), 3.87 (s, 6 H), 3.70 (s, 2H), 330 (t, 2H, J=6.0Hz), 2.08
(m, 2H), 186 (s, 6H), 1.56 (t, 6H, J=72H).

SR 55

| NH,
~N P
HNTN"N0 N”“NH,
HZN/\/\ N’J\NHz [o] ) 2
”~
o) J/—COOH - N
/ Lk
—» :
A4 135 et 136
#Rét 55

A4 136:
WEM 135 (BRBICHRA T T & R Mathisa O et.al. J. Am. Soc. Soc. 2004, 126, 13634—13635.)
IINBAL B IO AR, SRR T i nlin 2 h, B 5eRe, BEEEE T AT, AT
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§=12.1 (s, 1H), 1028 (s, 2H), 1025 (s, 1H), 10.17 (d. 2H, J=4.4 Hz), 9.46 (d, 2H, J=4.4 Hz),
939(d, 2H, J=4.4 Hz), 936 (d, 2H, J=4.4 Hz), 8.01 (d, 1H, J=8.8 Hz), 7.8 (d, 1H, J=8.8 Hz), -3.05
(s, 2H).

TREL 55:

ZIRRE 1 & T, 775 93%, 1TH-NMR (400 MHz, DMSO-d6): &10.28 (s, 2H), 10.25
(s, 1H), 10.17(d, 2H, J=4.4 Hz), 9.46 (d, 2H, J=4.4 Hz), 9.39 (d, 2H, J=4.4Hz), 936 (d, 2H, J=44
Hz), 8.01(d, 1H, J=8.8 Hz), 7.8 (d, 1H, J=88 Hz), 7.28 (s, 1H), 6.64 (s, 2 H), 4.12 (¢, 2 H,
J=54Hz), 387 (s, 6H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2H), -3.05(s, 2H).

St 56:

| NH;
i NH, o
Os,,OH [¢) N N ] \,NL
1 0. HN 0 -
gHo A HNTNN0 N NH g N7 NH,

® ® o >
(L )— -
) ‘@‘ 020

,,,,,,,,

6.75 (d, 1H, J=164Hz), 541 (s, 2H),

IRE 56:

ZWRREN | & BT, 772 88%, 1H-NMR (400 MHz, CDCI3): §=7.99-8.39 (m, 10H), 7.28
(s, 1H), 6.75 (d, 1H, J=164Hz), 6.64 (s, 2H), 541 (s, 2H), 412 (t, 2H, J=54Hz), 3.87
(s, 6H), 3.70 (s, 2H), 3.30 (t, 2H, J=6.0Hz), 2.08 (m, 2 H).

SR 57

O\‘S,NHZ
\
e NPSA
,,
COOH -
X o
e 138 N
L O  _ L B
)N 0”0 N 0”0
e 5 #4l 57

TREF 57

&Y 5 (0287 g, 1.0 mmoD) 5 50 ml ICEEIRA, IIAMLGEY) 138 (0.223 ¢, 1.2 mmol). /N
IR A T o A e AR (063 g, 1.2 mmol), —Z 0% (0.15g, 1.5 mmol), JIA 10ml
TR CHREEREG, Ar BRPRAE FEIRIECEE 1 b, SNSTHEE, BERACTIES, MOS8, iR
FAE 0391 g, 77 86%. 1H-NMR (400 MHz, DMSO-d6): 8=11.96 (s, 1 H), 7.78 (d, 1 H, J=16.0
Hz), 7.73 (d, 2H, J=72Hz), 751 (d, 1 H, J=72Hz), 7.26 (d, 2H, }=72Hz), 6.71 (d, 1H,
J=7.2Hz), 649 (d, 1H, J=16.0Hz), 6.52 (s, 1 H), 644 (s, 1 H), 6.41 (br, 2H), 3.9 (s, 2 H),
3.41 (t, 4H, J=82Hz), 121 (d, 6H, J=8.2Hz).

S 58:
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~NH;
HyN S‘b
COOH
N
N Q 0
e 7 e 58

1157\/{[ 58:
ZIBIRE ST & BT, 77 89%., 1H-NMR (400 MHz, DMSO0-d6): 8=12.10 (s, 1H), 7.76

(d, 1H, J=16.0Hz), 7.73 (d, 2H, J=7.2Hz), 746 (d, 1H, ]=9.2Hz), 7.26 (d, 2H, J=7.2Hz),
6.84 (s, 1H), 6.70 (d, 1H, J=16.0Hz), 6.41 (br, 2H), 599 (d, 1 H, J=9.2Hz), 39 (s, 2H),
326 (m, 4H), 288 (&, 2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 196 (m, 4H).

SR 59:

Q\S,NHz
\
HoN o o H Do)
COOH 3St
&7 NH,
- N LAY 138 N
N - F
HO 0”0 HO 0" N0
F F
HEWo et 59

TREE 59:

BHWBIREL 57 WA ROTE, P52 93%. 1H-NMR (400 MHz, DMSO-d6): 8=11.96 (s, 1H), 11.81
(s, 1H), 7.82(d, 1H, J=16.0Hz), 7.73 (d, 2H, J=72Hz), 747 (dd, 1H, J=2.0, 114 Hz), 7.26
(d, 2H, J=7.2Hz), 647 (d, 1H, J=16.0Hz), 6.41 (br, 2H), 630 (s, 1H), 3.9 (s, 2H).

S 60

HRE 60:
ZIRAREE 57 ST P2 94%. "H-NMR (400 MHz, DMSO-d¢): 6=7.83 (d, 1 H, J=16.0 Hz),
7.73 (d, 2H, J=72Hz), 751 (d, 2H, J=42Hz), 726 (d, 2H, J=72Hz), 648 (d, 1 H, J=16.0

Hz), 6.41 (br, 2H), 6.35 (d, 2H, J=4.2Hz), 39 (s, 2H), 2.65 (s, 6H).
St 61

ha# 31 et 61
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REt 61:

SIRIREE 57 & ROTE, 77 95%. 1H-NMR (400 MHz, DMSO-d6): §=7.83 (d, 1H, J=16.0
Hz), 7.73 (d, 2H, J=72Hz), 7.56 (d, 2H, J=2.4Hz), 751 (d, 2H, J=42Hz), 7.26-7.32 (m,
4H, J=164Hz), 720 (d, 2H, J=72Hz), 7.06 (s, 1H), 648 (d, 1H, J=16.0Hz), 6.41 (br, 2
H), 635 (d, 2H, J=42Hz), 39 (s, 2H), 2.23 (s, 3H).

S 62

et 62

RE 62:

S IBIRED 57 W& T, 773 93%. 1H-NMR (400 MHz, DMSO-d6): §=8.19 (d, 2 H, J=7.8 Hz),
7.87 (d, 2H, J=164Hz), 7.83 (d, 1H, J=16.0Hz), 7.78 (d, 2 H, J=16.4Hz), 7.73 (d, 4H, J=7.6
Hz), 7.70 (d, 2H, J=72Hz), 752 (d, 4H, J=7.6Hz), 7.39 (d, 2H, J=44Hz), 7.26 (d, 2 H,
J=72Hz), 7.04 (d, 2H, J=44Hz), 651 (d, 1 H, J=16.0Hz), 6.41 (br, 2H), 3.9 (s, 2H), 3.70

(s, 2H), 2.23 (s, 3H).

S 63

b
e
)

e

s

RE 63:

SIRIRED 57 & RO, 77 93%. 1H-NMR (400 MHz, DMSO-d6): §=8.30 (d, 1H, J=16.4
Hz), 7.81 (d, 1H, J=16.0Hz), 7.70 (d, 2H, J=72Hz), 7.55 (d, 2H, J=42Hz), 7.51 (d, 1H,
J=16.4Hz), 7.40 (d, 1H, J=4.8), 729 (d, 1H, J=4.8Hz), 7.26 (d, 2H, J=72Hz), 7.09 (d, 1
H, J=4.4Hz), 649 (d, 1H, J=16.0Hz), 6.45 (br, 2H), 6.40 (d, 2H, J=4.2Hz), 3.9 (s, 2H),
3.75 (s, 2H), 2.60 (s, 3H),

S 64

HRE 64:
ZRBARED 57 AR TEE, 7% 96%. 1H-NMR (400 MHz, DMSO0-d6): 6=7.81 (d, 1 H, J=16.0
Hz), 7.70 (d, 2 H, J=72Hz), 7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2H, J=42Hz), 7.26-7.32 (m,

2H), 726 (d, 2H, J=72Hz), 7.18 (d, 2H, J=4.2Hz), 6.72 (d, 1H, J=16.0Hz), 6.48 (d, 1H,
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J=16.0 Hz), 6.41 (br, 2H), 6.20 (d, 1H, J=4.2Hz), 4.06 (s, 3H), 3.9 (s, 2H), 2.23 (s, 3H),
Kt 65

TRE 65:

S IRIRED 57 W& T, 772 88%. 1H-NMR (400 MHz, CDCI3): §=8.01 (d, 1 H, J=16.0 Hz),
7.79-7.82 (m, 4H), 7.72 (d, 2H, J=44Hz), 7.70 (d, 2H, J=7.2Hz), 7.44-747 (m, 6 H), 7.26
(d, 2H, J=72Hz), 6.83 (d, 2H, J=4.4Hz), 648 (d, 1 H, J=16.0Hz), 6.41 (br, 2H), 3.9 (s,
2H),

S 66

H N

TREt 66:

ZIRIRED 57 W& T, 772 88%. 1H-NMR (400 MHz, CDCI3): §=7.81 (d, 1 H, J=16.0 Hz),
7.70 (d, 2H, J=72Hz), 7.26 (d, 2H, J=72Hz), 699 (d, 2H, J=8.8Hz), 697 (d, 4H, J=8.8
Hz), 6.89 (d, 2H, J=4.4Hz), 6.72 (d, 1 H, J=16.0Hz), 6.62 (d, 2H, J=4.4Hz), 6.41 (br, 2 H),
39 (s, 2H), 3.86 (s, 6H).

S 67

Bt 67

RE 67:

S IRIRED 57 W& T, 772 88%. 1H-NMR (400 MHz, CDCI3): §=8.32 (d, 2 H, J=16.4 Hz),
7.81 (d, 1H, J=16.0Hz), 7.73 (d, 2H, J=72Hz), 7.56 (d, 2H, J=42Hz), 7.50 (d, 2H, J=164
Hz), 7.40 (d, 2H, J=4.8), 7.29 (d, 2H, J=4.8Hz), 7.26 (d, 2H, J=7.2Hz), 7.09 (d, 2H, J=4.4
Hz), 6.49 (s, 1H, J=16.0Hz), 6.44 (br, 2H), 6.40 (d, 2H, J=42Hz), 39 (s, 2H), 3.73 (s,

2H).
Kt 68:
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TREt 68:

S IRIRED 57 W& T, 772 88%. 1H-NMR (400 MHz, CDCI3): §=7.83 (d, 1 H, J=16.0 Hz),
7.73 (d, 2H, J=72Hz), 7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H),
722 (d, 2H, J=72Hz), 7.18 (d, 2H, J=42Hz), 652 (d, 1H, J=16.0Hz), 6.48 (d, 1H, J=16.0
Hz), 6.41 (br, 2H), 620 (d, 1H, J=42Hz), 39 (s, 2H), 296 (s, 6H), 2.23 (s, 3H).,

S 69:

REE 69:

ZIBIRED 57 W& T, 772 88%. 1H-NMR (400 MHz, CDCI3): §=8.32 (d, 1 H, J=16.4 Hz),
7.81 (d, 1H, J=16.0Hz), 7.73 (d, 2H, J=72Hz), 7.54 (d, 2H, J=42Hz), 7.50 (d, 1H, J=164
Hz), 745 (d, 1H, J=4.8), 726 (d, 2H, J=72Hz), 720 (d, 1 H, J=4.8Hz), 7.09 (d, 1H, J=4.4
Hz), 6.53 (d, 1H, J=16.0Hz), 6.45 (br, 2H), 6.40 (d, 2H, J=42Hz), 3.9 (s, 2H), 2.65 (s,
3H).

S 70

RE 70:

S IBIRED 57 W& T, 773 93%. 1H-NMR (400 MHz, CDCI3): §=7.81 (d, 1 H, J=16.0 Hz),
7.76 (dd, 2H, J=1.0 3.6Hz), 7.73 (d, 2H, J=7.2Hz), 751 (dd, 2H, J=3.6 5.4Hz), 7.26 (d,
2H, J=72Hz), 7.15 (dd, 2H, J=3.6 5.4Hz), 689 (d, 2H, J=44Hz), 6.62 (d, 2H, J=44Hz),
6.64 (d, 1H, J=16.0Hz), 6.41 (br, 2H), 3.9 (s, 2H).

S 71
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fAtm 138

REE 71

S IBIRED 57 W& T, 773 91%. 1H-NMR (400 MHz, CDCI3): §=8.01 (d, 1 H, J=16.0 Hz),
781 (d, 2H, J=72Hz), 7.70 (d, 2H, J=72Hz), 7.26 (d, 2H, J=72Hz), 7.16 (d, 2H, J=7.2
Hz), 6.86 (d, 1H, J=54Hz), 6.79 (d, 1H, J=72Hz), 6.71 (d, 1 H, J=72Hz), 6.64 (d, 1H,
J=5.4Hz), 6.45 (br, 2H),, 6.40 (d, 1H, J=16.0Hz), 5.52 (s, 2H), 39 (s, 2H) 2.65 (s, 3H).

REE 72:

Q
L.
)3
HZNI\©\ 0 H\/@ ©
COOH 47 Oy-N
.

27 *NH.
[e} 2
S 4 138 N
LS LS
HO 0 (o]

thero2 et 72

REE 72:

SIRIREE 57 &R, 7% 91%. 1H-NMR (400 MHz, DMSO-d6): 6=8.10 (s, 1H), 7.92
(s, 1H), 7.70 (d, 2H, J=72Hz), 7.59 (d, 2H, J=88H), 7.26 (d, 2H, J=7.2Hz), 6.56 (d,
2H, J=88H), 648(s, 2H) , 6.41 (br, 2H), 39 (s, 2H).

LR 73
2% NH,
HN o H s‘b
COOH £ Oy-N
éI'NHz
N
ety 138 N
IO >
Qe 968
WY o WS
&4 100 BE73
e 73:

S IBIRED 57 W& T, 773 87%. 1TH-NMR (400 MHz, DMSO-d6): 6=11.2 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 7.70 (d, 2H, J=7.2Hz), 7.59 (d, 2H, J=8.8H), 7.26 (d, 2H, J=7.2 Hz),
6.56 (d, 2H, J=8.8H), 6.48(s, 2H), 3.61 (s, 12H), 6.41 (br, 2H), 3.9 (s, 2H),

St 74

HaN (o) H ‘b
COOH 47 Oy-N
& “NH,
N B
b4 138
”
20e® I LI
CIG N 0 N O'\= 0 N
/ \ cl 7 \
&4 102 BEL 74

REE 74
SIRIREL 57 & T, 77 93%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz), 7.10 (s, 2H), 6.56 (s, 2H), 6.44 (br,
2H),, 640 (d, 1H, J=16.0Hz), 3.9 (s, 2H) 3.77 (t, 4H, J=8.0Hz), 3.19 (s, 6H), 2.90 (¢,
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4H, J=8.0Hz).

St 75
Qs NH
QO
COOH 47 Oy-N
1S 6: NH,
{138 N
- I
BYGSON O,
cl ol
f&H 103 et 75
REF 75:

SIRIRED 57 & T, 77% 91%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz), 7.10 (s, 2H), 6.45 (d, 1 H, J=16.0 Hz),
332 (bs, 8H), 641 (br, 2H), 39 (s, 2H), 235 (bs, 8H), 1.73 (bs, 8 H).

St 76

3y NH
HaN o H o)
COOH o Oy-N
& *NH,
N RS
L&Y 138
N N
LU e, YHHT
H,N 0 NH e

2 2 H,N 0 NH, ¢

A 104 HeH 76

RE 76:

SIRIREL 57 & T, 7% 96%. 1H-NMR (400 MHz, DMSO-d6): 6=8.10 (s, 1H), 7.92
(s, 1H), 7.70 (d, 2H, J=72Hz), 7.59 (d, 2H, J=88H), 7.26 (d, 2H, J=7.2Hz), 6.56 (d,
2H, J=88H), 648(s, 2H) , 6.41 (br, 2H), 39 (s, 2H).

St 77
2 NH,
HN o " §b
COOH g Oy N
& “NH,
N <N
LA 138
<968 )
@ 968
SN Si N"© SN Si “ﬁ/e
1 /\ I c 1 VAN I c
e 112 Be77
REE 77:

SIRIREE 57 & T, 773 89%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.72 (dd, 2H, J=2.7 9.2Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz), 6.98 (dd,
2H, J=2.7 92Hz), 6.72 (d, 2H, J=72Hz), 6.64 (d, 1 H, J=16.0Hz), 6.41 (br, 2H), 3.37 (s,
12H), 39 (s, 2H), 0.54 (s, 6H),

St 78
COOH
<
-~
N O S| 0
! VAN
e 115
REL 78:
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SIRIRED 57 &R, 7% 92%. 1H-NMR (400 MHz, DMSO-d6): &=1231 (s, 1H), 8.01
(d, 1H, J=16.0Hz), 7.78 (d, 2H, J=1.2Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz),
7.10 (s, 2H), 6.54 (d, 1H, J=16.0Hz), 6.41 (br, 2H), 3.9 (s, 2H), 3.77 (t, 4H, J=8.0Hz),
3.19 (s, 6H), 290 (t, 4H, J=8.0Hz), 0.54 (s, 6H).

S 79:
Q‘S,NHZ
HN 0 H ‘b
COOH J O-N
& “NH,
N X
A4 138
L e <908
SN N“e ~ N”©
| I ¢ ] lc
A4 118 #4179
REE 79:

SIRIREL 57 & T, 7% 91%. 1H-NMR (400 MHz, DMSO-d6): §=11.95 (s, 1H), 8.01
(d, 1H, J=16.4Hz), 7.72 (d, 2H, J=9.2Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz),
7.19 (d, 2H, J=2.4Hz), 7.00 (dd, 2H, J=24 92Hz), 6.71 (d, 1H, J=16.4Hz), 6.41 (br, 2H),
39 (s, 2H), 337 (s, 12H), 1.72 (s, 6H).

S 80:
O .NH
A *V IV < ol
COOH éls"NHz
N et 138 =
\ e A e
O . ®_c O ' @ cl
g AT o X7\
B 124 #E+ 80
REF 80:

SIRIREL 57 & T, 7% 79%. 1H-NMR (400 MHz, DMSO-d6): &=12.13 (s, 1H), 7.92
(d, 1H, J=16.0Hz), 7.70 (d, 2H, J=7.2Hz), 7.26 (d, 2H, J=7.2Hz), 6.90 (d, 2H, J=2.5Hz),
6.86 (d, 2H, J=25Hz), 6.61 (d, 1H, J=16.0Hz), 6.41 (br, 2H), 633 (dd, 2 H, J=2.5Hz),
427 (t, 8H, J=72Hz), 3.9 (s, 2H), 2.76 (s, 3H), 2.57 (q, 4H, J=72Hz).

St 81

TREt 81:

SIRIRED 57 & T, 773 91%. 1H-NMR (400 MHz, DMSO-d6): §=8.26 (d, 2H, J=144
H) 8.01 (d, 1H, J=92H), 7.70 (d, 2H, J=72Hz), 7.68 (d, 1H, J=92H), 749 (t, 2H, J=
8.0H), 7.46 (d, 2H, J=7.6Hz), 7.38 (t, 2H, J=7.6 H), 7.33(d, 2H, J=8.4 Hz), 7.26 (d, 2H, J=72
Hz), 7.22 (bp, 2H), 6.41 (br, 2 H), 4.51 (q, 4H, J=72Hz), 3.92 (s, 3H), 3.9 (s, 2H), 1.86
(s, 6H), 156 (1, 6H, J=72H),

St 82
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._/fCOOH .—//—HI(Z 2:2
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0

&1 135 e 82 o’/sf;“_'
2

TRE 82:

S IBIRED 57 W& T, 7725 81%. 1H-NMR (400 MHz, DMSO-d6): §=12.1 (s, 1H), 10.28 (s,
2H), 1025 (s, 1H), 10.17 (d, 2H, J=4.4 Hz), 9.58 (s, 1H), 9.46 (d, 2H, J=4.4 Hz), 9.39 (d, 2H,
J=4.4Hz), 936(d, 2H, J=4.4Hz), 8.01(d, 1H, J=8.8 Hz), 7.85(m, 3H), 7.42(d, 2H, J=7.8 Hz),

730 (s, 2H), 4.32(d, 2H, J=6.0Hz), -3.05 (s, 2H).

St 83
cooH COOH
~~
COOH N"~COOH oy Y™ oooH
COOH
S H,N COOH N
L B &9 139 L N
N 07 ~0 N 07 0
) weEms #Er 83
TREt 83:

59 5(0.287 g, 1.0 mmol) T- 100 ml [FECEEHE T, TN N-FREEEHIME T AZ (0.138 g, 1.2 mmol)
1-Z 3-(3- FR SR U TR R BBt — W g bRt (0.287 g, 1.5 mmol) A1 4-NN-—"HZ:tng (0.146g, 1.2
mmoD), MATIEZFTLE 25 ml FH, Ar Ry FANERNR, RNMTE, EREIA 100 ml K,
SrHAENUAE, KA A AR GER =R, GIEHME, KRBT R, REZETEN, LR,
BHEMANLEY 139 B CERA I /7%: Suman Lata. et al. J. AM. CHEM. SOC. 2003, 127,
10205—10215.>(0.262 g, 1.0 mmol), MM T4 — F B FFIZ 15 ml 3%, 11— 8% (0.100 g, 1.3 mmol),
Ar R NEREEE, RN TEE, REFA TR, RRYE RO 5 B0 0297 g, 75 56%.
1H-NMR (400 MHz, DMSO-d6): &=11.96 (s, 1H), 7.78 (d, 1 H, J=16.0 Hz), 7.51 (d, 1 H, J=72
Hz), 6.71 (d, 1H, J=72Hz), 6.49 (d, 1 H, J=16.0Hz), 6.52 (s, 1H), 6.44 (s, 1 H), 3.47 (d,
4H, J=5.6Hz), 341 (t, 4H, J=82Hz), 331 (t, 1 H, J=5.6Hz), 2.69 (t, 2H, J=5.6Hz), 1.62
(m, 2H), 121 (d, 6H, J=8.2Hz).

SETA7) 84
coon COOH
—~ OaHN N““cooH
COOH N"~COOH L
o~ coon
< HoN COOH N
DS A4 139 O
N 07 N0 N 07 N0
wEM7 484
TRET 84:

ZIRIRED 83 W& AT, 77% 68%. 1H-NMR (400 MHz, DMSO-d6): &=12.10 (s, 1H), 7.76
(d, 1 H, J=16.0Hz), 746 (d, 1 H, J=92 Hz), 6.84 (s, 1 H), 6.70 (d, 1 H, J=16.0 Hz), 5.99
(d, 1H, J=92Hz), 347 (d, 4H, J=5.6Hz), 331 (t, 1 H, J=5.6Hz), 3.26 (m, 4 H), 2.88 (¢,
2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 2.69 (t, 2H, J=5.6Hz), 1.62 (m, 2H), 1.96 (m, 4H).

St 85
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COOH oo
~ OaHN N"cooH
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F F
e 10 4 85

TREt 85:

ZIRIRER 83 & AT, 77 61%. 1H-NMR (400 MHz, DMSO-d6): §=11.96 (s, 1H), 11.81 (s,
1H), 7.82(d, 1H, J=16.0 Hz), 7.47 (dd, 1H, J=2.0, 11.4Hz), 6.47 (d, 1 H, J=16.0 Hz), 6.30 (s,
1H) 347 (d, 4H, J=5.6Hz), 331 (t, 1H, J=5.6Hz), 2.69 (t, 2H, J=5.6Hz), 1.62 (m, 2 H),

STt 86:

coom COOH
N eoom N”">cooH
COOH
COOH
{&% 139

TREt 86:

ZIRIRED 83 W& T, 77 57%. 1H-NMR (400 MHz, DMSO-d6): §=7.83 (d, 1H, J=16.0
Hz), 7.51 (d, 2H, J=4.2Hz), 6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 3.47 (d, 4H,
J=56Hz), 331 (t, 1H, J=5.6Hz), 2.69 (t, 2H, J=5.6Hz), 2.65 (s, 6H), 1.62 (m, 2H).

St 87

COOH
N""COOH
COOH
L5 139

ey N et 87

TREt 87:

ZWBIRE 83 BIE T, 56%. 1TH-NMR (400 MHz, DMSO-d6): 6=7.83 (d, 1H, J=16.0 Hz),
7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2H, J=42Hz), 7.26-7.32 (m, 4H, J=164 Hz), 7.06 (s, 1 H),
6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 347 (d, 4H, J=5.6Hz), 331 (t, 1 H, J=56
Hz), 2.69 (t, 2H, J=5.6Hz), 2.23 (s, 3H), 1.62 (m, 2H).
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COOH COOH
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NCOOH N”COOH
‘COOH
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TRET 88:
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ZWBIRE 83 BIE T, 59%. 1TH-NMR (400 MHz, DMSO-d6): 6=8.30 (d, 1H, J=16.4 Hz),
7.81 (d, 1H, J=16.0Hz), 7.55 (d, 2 H, J=4.2Hz), 7.51 (d, 1 H, J=16.4 Hz), 7.40 (d, 1 H, J=4.8),
729 (d, 1H, J=48Hz), 7.09 (d, 1H, J=44Hz), 649 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2
Hz), 3.75 (s, 2H), 347 (d, 4H, J=5.6Hz), 331 (t, 1 H, J=5.6 Hz), 2.69 (t, 2H, J=5.6 Hz),

2.60 (s, 3H), 1.62 (m, 2H).

STt 89:
COOH
N“~CoOH
COOH
e 139
TRET 89:

SHBEE 83 IS T, 61%. 1TH-NMR (400 MHz, DMSO-d6): &8.01 (d, 1 H, J=16.0 Hz),
7.79-782 (m, 4H), 7.72 (d, 2H, J=44Hz), 7.44-747 (m, 6 H), 683 (d, 2H, J=44Hz), 648
(d, 1H, J=16.0Hz), 3.47 (d, 4H, =56 Hz), 331 (t, 1 H, J=5.6Hz), 2.69 (t, 2 H, J=5.6 Hz),

1.62 (m, 2H).
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REF 90:

&Y 140CHZ BB STHR 22 JF 477725 : Suman Lata. et al. J. AM. CHEM. SOC. 2005, 127, 10205—10215.)
S IRIRE 83 &I, 773% 45%. 1H-NMR (400 MHz, DMSO-d6): §=11.96 (s, 1 H), 7.78 (d,
1 H, J=16.0Hz), 7.68 (br, 1 H) 7.51 (d, 1 H, J=7.2Hz),, 6.88 (br, 1H), 6.71 (d, 1H, J=7.2 Hz),
6.49 (d, 1H, J=16.0Hz), 6.52 (s, 1H), 6.44 (s, 1H), 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz),
3.36-3.50 (m, 12H), 3.20-3.33 (m, 6H), 2.37 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12 H),

1.45 (s, 18H), 121 (d, 6 H, J=82Hz).
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ZIRIRED 83 W& AT, 77% 55%. 1H-NMR (400 MHz, DMSO-d6): &=12.10 (s, 1H), 7.76
(d, 1H, J=16.0Hz), 7.68 (br, 1 H), 746 (d, 1H, J=92Hz), 688 (br, 1H), 6.84 (s, 1 H),
6.70 (d, 1 H, J=16.0Hz), 5.99 (d, 1H, J=9.2Hz), 5.03 (s, 2H), 3.56 (t, 1H, J=1.2 Hz), 3.36-3.50
(m, $H), 3.20-3.33 (m, 10H), 2.88 (t, 2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 2.37 (m, 2 H),

2.05 (m, 2H), 1.96 (m, 4H), 146-1.65 (m, 12H), 145 (s, 18H).

LT 92:
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REF 92:

ZWBIRE 83 & T, 773 57%. 1H-NMR (400 MHz, DMSO-d6): §=11.96 (s, 1H), 11.81

(s, 1H), 7.82(d, 1H, J=16.0 Hz), 7.68 (br, 1 H), 747 (dd, 1H, J=2.0, 11.4Hz), 6.88 (br, 1
H),, 647 (d, 1H, J=16.0Hz), 630 (s, 1H) 5.03 (s, 2H), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50

(m, 8 H), 3.20-3.33 (m, 6 H), 2.37 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12 H), 145 (s,

18 HD.
NN
St 93
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e
REF 93:

ZHBERED 83 MG T, P22 67%. 'H-NMR (400 MHz, DMSO-ds): 6=7.83(d, 1 H, J=16.0 Hz),
7.68 (br, 1H), 7.51 (d, 2H, J=42Hz), 6.88 (br, 1 H), 6.48 (d, 1 H, J=16.0 Hz), 6.40 (d, 2 H,
J=42 Hz), 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 2.65

(s, 6H), 2.37 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12HD, 1.45 (s, 18 H),
St 94

HRE 94
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ZIRIRED 83 W& T, 77 62%. 1H-NMR (400 MHz, DMSO-d6): §=7.83 (d, 1H, J=16.0
Hz), 7.68 (br, 1 H), 6.88 (br, 1H), 7.56 (d, 2H, J=2.4Hz), 751 (d, 2H, J=42Hz), 7.26-7.32
(m, 4H, J=164Hz), 7.06 (s, 1H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2 Hz), 5.03
(s, 2H), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 2.37 (m, 2 H), 2.23
(s, 3H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18 H).

St 95

Hi

oog
H ./ ~cooH

00
./ ~cooH COOH

REE 95:

ZIRIRED 83 W& T, 7°% 56%. 1H-NMR (400 MHz, DMSO-d6): §=7.81 (d, 1H, J=16.0
Hz), 7.68 (br, 1 H), 7.56 (d, 2H, J=2.4Hz), 7.51 (d, 2H, J=4.2Hz), 7.26-7.32 (m, 2 H), 7.18
(d, 2H, J=42Hz), 6.88 (br, 1 H), 6.72 (d, 1 H, J=16.0 Hz), 6.48 (d, 1 H, J=16.0 Hz), 6.20
(d, 1H, J=42Hz), 5.03 (s, 2H), 4.06 (s, 3H), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H),

3.20-3.33 (m, 6 H), 237 (m, 2 H), 223 (s, 3 H), 2.05 (m, 2 H), 1.46-1.65 (m, 12 H)>, 1.45
(s, 18H).
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REF 96:

ZIRIRED 83 & T, 7°% 61%. 1H-NMR (400 MHz, DMSO-d6): §=8.30 (d, 1H, J=16.4
Hz), 7.81 (d, 1 H, J=16.0Hz), 7.68 (br, 1H), 7.55 (d, 2H, J=4.2Hz), 7.51 (d, 1H, J=16.4 Hz),
7.40 (d, 1H, J=4.8), 729 (d, 1H, J=4.8Hz), 7.09 (d, 1H, J=4.4Hz), 6.88 (br, 1 H), 6.49 (d,
1 H, J=16.0Hz), 6.40 (d, 2H, J=4.2Hz), 5.03 (s, 2H), 3.75 (s, 2H), 3.56 (t, 1 H, J=1.2 Hz),

3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 2.60 (s, 3H), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65
(m, 12H), 145 (s, 18H).
Kt 97:
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RE 97:

Z MRS 83 & T, 775 62%. 1H-NMR (400 MHz, DMSO-d6): 6=8.01 (d, 1H, J=16.0
Hz), 7.79-7.82 (m, 4H), 7.72 (d, 2 H, J=44Hz), 7.68 (br, 1 H), 7.44-7.47 (m, 6 H), 6.83 (d,
2H, J=4.4Hz), 688 (br, 1 H), 6.48 (d, 1 H, J=16.0Hz), 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz),
3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12 H),
1.45 (s, 18H).
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ZIRIRER 83 M7V, 773 63%. 1H-NMR (400 MHz, DMSO-d6): 6=7.81 (d, 1 H, J=16.0 Hz),
7.68 (br, 1H), 699 (d, 2H, J=8.8Hz), 6.97 (d, 4H, J=8.8 Hz), 6.89 (d, 2H, J=4.4Hz), 6.81
(br, 1H), 6.72 (d, 1H, J=16.0Hz), 662 (d, 2H, J=44Hz), 5.03 (s, 2H), 3.86 (s, 6H),
3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 2.37 (m, 2H), 2.05 (m, 2 H),
1.46-1.65 (m, 12H), 1.45 (s, 18H),
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TREF 99;

ZRBARED 83 AR TIE, 7% 62%. 1H-NMR (400 MHz, DMS0-d6): 6=7.81 (d, 1 H, J=16.0

Hz), 7.76 (dd, 2H, J=1.0 3.6Hz), 7.68 (br, 1H), 751 (dd, 2H, J=3.6 54Hz), 7.15 (dd, 2
68
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H, J=3.6 54Hz), 689 (d, 2H, J=44Hz), 683 (br, 1H), 6.62 (d, 2H, J=44Hz), 6.64 (d,
1 H, J=16.0Hz), 5.03 (s, 2H), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H),
237 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18H).
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RET 100:

ZIRIRED 83 W& AT, 773 55%. 1H-NMR (400 MHz, CDCI3): §=8.01 (d, 1 H, J=16.0 Hz),
7.81 (d, 2H, J=72Hz), 7.68 (br, 1 H), 6.88 (br, 1 H), 7.16 (d, 2H, J=7.2Hz), 6.86 (d, 1 H,
J=5.4Hz), 679 (d, 1H, J=72Hz), 6.71 (d, 1H, J=7.2Hz), 6.64 (d, 1 H, J=5.4Hz), 6.40 (d,
1 H, J=16.0 Hz), 5.52 (s, 2H), 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2 Hz), 3.36-3.50 (m, 8 H), 3.20-3.33

(m, 6 H), 2.65 (s, 3H), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18 H).
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FREF 101:

ZIRIRED 83 W& AT, 77% 55%. 1H-NMR (400 MHz, DMSO-d6): &=8.10 (s, 1H), 7.92
(s, 1H), 7.68 (br, 1H), 6.88 (br, 1H), 7.59 (d, 2H, J=8.8H), 6.56 (d, 2H, J=8.8 H), 6.48
(s, 2H) , 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz), 3.36-3.50 (m, $H), 3.20-3.33 (m, 6 H), 2.37
(m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18H).,
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REF 102:

ZIRARE 83 MG T, 722 58%. ITH-NMR (400 MHz, DMSO-d6): §=11.2 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 7.68 (br, 1H),, 759 (d, 2H, J=8.8H), 6.88 (br, 1 H), 6.56 (d, 2H,
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J=88H), 648 (s, 2H), 5.03 (s, 2H), 3.61 (s, 12H), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8
H), 3.20-3.33 (m, 6 H), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18H),
SCHED] 103:
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BREF 103:

ZIRIRED 83 W& T, 7°F 63%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.68 (br, 1 H), 7.10 (s, 2H), 6.88 (br, 1H), 6.56 (s, 2H), 640 (d, 1H, J=16.0 Hz),
5.03 (s, 2H), 3.77 (t, 4H, J=8.0 Hz), 3.56 (t, 1 H, J=1.2 Hz), 3.36-3.50 (m, 8 H), 3.20-3.33
(m, 6H), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0Hz), 2.37 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m,
12H), 145 (s, 18H),
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FREF 104:

ZIRIRED 83 W& T, 7°F 63%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.68 (br, 1 H), 6.88 (br, 1 H), 7.10 (s, 2H), 645 (d, 1 H, J=16.0 Hz), 5.03 (s, 2 H),
3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33 (m, 6 H), 3.12 (bs, $ H), 2.37 (m, 2 H),
2.05 (m, 2H), 235 (bs, 8H), 1.73 (bs, 8H), 1.46-1.65 (m, 12H), 1.45 (s, 18H).
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FREF 105:

S IRIRED 83 W& T, 77% 61%. 1H-NMR (400 MHz, DMSO-d6): 6=8.10 (s, 1H), 7.92
(s, 1H), 7.68 (br, 1H), 759 (d, 2H, J=88H), 6.88 (br, 1 H), 6.56 (d, 2H, J=8.8 H), 6.48
(s, 2H) , 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz), 3.36-3.50 (m, $H), 3.20-3.33 (m, 6 H), 2.37
(m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 145 (s, 18H).,
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ZIRIRED 83 W& T, 7°% 61%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.72 (dd, 2H, J=2.7 9.2Hz), 7.68 (br, 1H), 698 (dd, 2H, J=2.7 9.2Hz), 6.88 (br, 1
H), 6.72 (d, 2H, J=72Hz), 6.64 (d, 1H, J=16.0Hz), 5.03 (s, 2H), 3.56 (t, 1H, J=1.2Hz),
3.40-3.50 (m, 8 H), 3.37 (s, 12H), 3.20-3.33 (m, 6 H), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65
(m, 12H), 145 (s, 18H), 0.54 (s, 6H).
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REF 107:

ZIRIRED 83 W& AT, 77% 61%. 1H-NMR (400 MHz, DMSO-d6): &=1231 (s, 1H), 8.01
(d, 1H, J=16.0Hz), 7.78 (d, 2H, J=1.2Hz), 7.68 (br, 1H), 7.10 (s, 2H), 6.88 (br, 1 H),
6.54 (d, 1H, J=16.0Hz), 5.03 (s, 2H), 3.56 (t, 1 H, J=1.2Hz), 3.77 (t, 4H, J=8.0 Hz), 3.36-3.50
(m, 8H), 3.20-3.33 (m, 6 H), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0 Hz), 2.37 (m, 2H), 2.05 (m,
2H), 146-1.65 (m, 12H), 1.45 (s, 18H), 0.54 (s, 6H).
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FRER 108:

ZRBARED 83 AR TIE, 7% 63%. 1H-NMR (400 MHz, DMSO-d6): &12.13 (s, 1H), 7.92
(d, 1H, J=16.0Hz), 7.68 (br, 1H), 6.88 (br, 1H), 690 (d, 2H, J=2.5Hz), 686 (d, 2H,
J=25Hz), 661 (d, 1H, J=16.0Hz), 633 (dd, 2H, J=2.5Hz), 5.03 (s, 2H), 427 (t, $H, J=72
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Hz), 3.56 (t, 1H, J=12Hz), 3.36-3.50 (m, 8H), 3.20-3.33 (m, 6H), 2.76 (s, 3H), 2.57 (g,
4H, J=72Hz), 237 (m, 2H), 2.05 (m, 2H), 1.46-1.65 (m, 12H), 1.45 (s, 18 H).
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FREF 109:

ZHRIRED 83 W& AT, 77% 57%. 1H-NMR (400 MHz, DMSO-d6): §=11.95 (s, 1H), 8.01
(d, 1 H, J=164Hz), 772 (d, 2 H, J=9.2 Hz), 7.68 (br, 1 H), 7.19 (d, 2 H, J=2.4 Hz), 7.00
(dd, 2H, J=2.4 92Hz), 688 (br, 1H), 6.71 (d, 1H, J=16.4Hz), 5.03 (s, 2H), 3.56 (t, 1
H, J=12Hz), 3.36-3.50 (m, 8 H), 3.37 (s, 12H), 3.20-3.33 (m, 6 H), 2.37 (m, 2 H), 2.05 (m,
2H), 1.72 (s, 6H), 1.46-1.65 (m, 12H), 145 (s, 18H).
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TREF 110:

ZIRIRED 83 W& T, 7°F 63%. 1H-NMR (400 MHz, DMSO-d6): §=8.03 (d, 1H, J=15.6
Hz), 7.78 (d, 2H, J=1.2Hz), 7.68 (br, 1H), 7.10 (s, 2H), 6.88 (br, 1 H), 6.71 (d, 1H, J=15.6
Hz), 5.03 (s, 2H), 3.77 (t, 4H, J=8.0 Hz), 3.56 (t, 1H, J=1.2Hz), 3.36-3.50 (m, 8 H), 3.20-3.33

(m, 6 H), 3.19 (s, 6 H), 2.90 (t, 4H, J=8.0 Hz), 2.37 (m, 2H), 2.05 (m, 2 H), 172 (s,
6H), 1.46-1.65 (m, 12H), 145 (s, 18H).
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&9 141 (FIRSCER AT 7 1EE : Tac-Hyuk Kwon. et al. Chem. Eur. J. 2008, 14, 9613—9619.)
SRR 1 WERTIE, 7% 87%. 1H-NMR (400 MHz, DMSO-d6): &=8.52 (d, 4 H, J=4.4 Hz),
7.78 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.51 (d, 1 H, J=72
Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.71 (d, 1 H, J=7.2Hz), 6.49 (d, 1H, J=16.0Hz),
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6.52 (s, 1H), 644 (s, 1H), 3.86 (s, 8H), 3.76 (s, 4H), 341 (m, 6 H), 2.76 (t, 2H, J=72
Hz), 1.21 (d, 6 H, J=8.2Hz).
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REF 112:

ZWBIRE 1 W& ITIE 773 87%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
7.76 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.46 (d, 1 H, J=92
Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.84 (s, 1 H), 6.70 (d, 1 H, J=16.0Hz), 5.99 (d,
1H, J=92Hz), 386 (s, 8H), 3.76 (s, 4H) 341 (t, 2H, J=7.4Hz), 326 (m, 4H), 2.88 (t,
2H, J=6.5Hz), 282 (t, 2H, J=7.2Hz), 2.75 (t, 2H, J=6.5Hz), 1.96 (m, 4 H).

St 113:

FREF 113:

ZRBIRE 1 W& RITIE, 7% 89%. ITH-NMR (400 MHz, DMSO-d6): §=11.96 (s, 1H), 8.52 (d,
4H, J=44Hz), 7.82(d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6 Hz), 7.58 (d, 4H, J=7.8 Hz), 747
(dd, 1H, J=2.0, 11.4Hz), 722 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.47 (d, 1H, J=16.0 Hz),
6.30 (s, 1H), 3.86 (s, 8H), 3.76 (s, 4H), 341 (t, 2H, J=74Hz), 2.76 (t, 2H, J=7.2 Hz).

SCHED] 114

FREF 114:

ZRBRE 1 W& RITIE 72%F 92%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
7.83 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.51 (d, 2H, J=42
Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2 Hz),
3.86 (s, 8H), 3.76 (s, 4H) 3.41 (t, 2H, J=74Hz), 2.76 (t, 2H, J=7.2Hz), 2.65 (s, 6 H),
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SCHED] 115:

#et 115

FREF 115:

ZRBIRE 1 WERITIE 7% 91%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
7.83 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.56 (d, 2H, J=24
Hz), 7.51 (d, 2H, J=42Hz), 726-7.32 (m, 4H, J=16.4Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s,
2H), 3.86 (s, 8H), 7.06 (s, 1 H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=42Hz), 3.86 (s,
8H), 3.76 (s, 4H) 341 (t, 2H, J=7.4Hz), 2.76 (t, 2H, J=7.2Hz), 2.23 (s, 3H).

SCHED] 116:

#®EH 116

FREF 116:

ZRBRE 1 W& RITIE 7% 89%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
7.81 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, ]=7.8Hz), 7.56 (d, 2H, J=24
Hz), 751 (d, 2H, J=42Hz), 7.26-7.32 (m, 2H), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 7.18
(d, 2H, J=42Hz), 6.72 (d, 1 H, J=16.0 Hz), 6.48 (d, 1H, J=16.0Hz), 620 (d, 1 H, J=4.2 Hz),
4.06 (s, 3H), 3.86 (s, 8 H), 3.76 (s, 4H) 341 (t, 2H, J=74Hz), 2.76 (t, 2 H, J=7.2 Hz),
223 (s, 3H).

LR 117:
7 N
OH = 7\
HoN: N/_@ N,_(ND
:N, /"< gou =
uewm\(J "%}
g
w17
REE117:

ZRBIRE 1 WERITIE 7% 91%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
830 (d, 1H, J=164Hz), 781 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6 Hz), 7.58 (d, 4H, J=7.8
Hz), 7.55 (d, 2H, J=42Hz), 751 (d, 1 H, J=164 Hz), 740 (d, 1 H, J=4.8), 729 (d, 1 H,
J=48Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 7.09 (d, 1 H, J=4.4Hz), 6.49 (d, 1 H, J=16.0
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Hz), 640 (d, 2H, J=42Hz), 3.86 (s, 8H), 3.76 (s, 4H), 375 (s, 2H), 341 (t, 2H, J=74

Hz), 2.76 (t, 2H, J=7.2Hz), 2.60 (s, 3H).
K] 118:

HoN

FREF 118:

ZRBRE 1 W& RITIE 7% 89%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
8.01 (d, 1H, J=16.0Hz), 7.79-7.82 (m, 4H), 7.72 (d, 2H, J=44Hz), 7.71 (t, 4H, J=7.6 Hz),
758 (d, 4H, =78 Hz), 7.44-747 (m, 6 H), 722 (t, 4 H, J=6.0 Hz), 7.12 (s, 2 H), 6.83 (d,
2H, J=44Hz), 648 (d, 1H, J=16.0Hz), 3.86 (s, 8 H), 3.76 (s, 4H) 3.41 (t, 2H, J=7.4Hz),
2.76 (t, 2H, J=7.2Hz).

SEHED] 119:

FREF 119:

ZRBIRE 1 WERITIE 72% 90%. 1H-NMR (400 MHz, CDCI3): §=8.52 (d, 4H, J=4.4Hz),
781 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.22 (t, 4H, J=6.0
Hz), 7.12 (s, 2H), 699 (d, 2H, J=8.8 Hz), 697 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=4.4Hz),
6.72 (d, 1H, J=16.0Hz), 6.62 (d, 2H, J=4.4Hz), 3.86 (m, 14H), 3.76 (s, 4H) 341 (t, 2 H,

J=74Hz>, 2.76 (t, 2H, J=72Hz).

SEHEH 120:
/\N
HN: = N”@
of Céro
_— \(:Nj
41120
B 120:

SBEE 1 ISR, F2% 92%. TH-NMR (400 MHz, CDCI3): 8=8.52 (d, 4 H, J=4.4 Hz),

7.81 (d, 1H, J=16.0Hz), 7.76 (dd, 2H, J=1.0 3.6Hz), 7.71 (t, 4H, J=7.6 Hz), 7.58 (d, 4H,
J=78Hz), 751 (dd, 2H, J=3.6 54Hz), 722 (t, 4H, J=6.0Hz), 7.15 (dd, 2 H, J=3.6 5.4 Hz),
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7.12 (s, 2H), 6.89 (d, 2H, J=44Hz), 662 (d, 2H, J=44Hz), 6.64 (d, 1H, J=16.0Hz), 3.86
(s, 8H), 3.76 (s, 4H) 341 (t, 2H, J=74Hz), 2.76 (t, 2H, J=72Hz).
SCHED] 121:

4
N h=
/7 W
H °,"_(f> .."@
N NT
N
N
0y OH \(:j o R OH =
= N N
farial Z \(':‘)
\ —_— d
N/ 1
AR, Beest S
ety 02 #4121

e 121

ZRBIRE 1 W& RITIE 773 90%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
8.10 (s, 1H), 792 (s, 1H), 7.71 (t, 4H, J=7.6Hz), 7.59 (d, 2H, J=88H), 7.56 (d, 4H,
J=78Hz), 722 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.56 (d, 2H, J=8.8H), 648 (s, 2H) , 3.86
(s, $H), 3.76 (s, 4H) 341 (t, 2H, J=74Hz), 2.76 (t, 2H, =72 Hz).

St 122:

OH

0y OH \() o HJ_C% ,_(3
Z //
e z N\()
~
I
N @ (s) ﬁ’ © ~, @ @,
I (] \ e

cl

z%

7 %,

100 a4t 122

e 122:

ZWBIRE 1 W& ITIE 773 86%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
8.10 (s, 1H), 792 (s, 1H), 7.71 (t, 4H, J=7.6Hz), 7.59 (d, 2H, J=88H), 7.58 (d, 4H,
J=78Hz), 722 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.56 (d, 2H, J=8.8H), 648 (s, 2H) , 3.86
(s, 8H), 3.76 (s, 4H), 3.61 (s, 12H), 3.41 (t, 2H, J=74Hz), 2.76 (t, 2H, J=72Hz).

S 123

fear 102 55 123

BREF 123

ZRBRE 1 W& RITIE 773 89%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
8.01 (d, 1H, J=16.0Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8Hz), 7.22 (t, 4H, J=6.0
Hz), 7.12 (s, 2H), 7.10 (s, 2H), 6.56 (s, 2H), 6.40 (d, 1H, J=16.0Hz), 3.86 (s, 8H), 3.77
(t, 4H, J=8.0Hz), 3.76 (s, 4H), 3.41 (t, 2H, J=74Hz), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0
Hz), 2.76 (t, 2H, J=7.2Hz).

St 124
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7 N
- R
HaN °/"_© N’—Q
N W7

0Oy, OH \(:j o K OH
HAHa 4 N
HN o NHz CIS HaN o NF, c|e

b 104 et 124

REF 124:

ZRBIRE 1 W& RITIE, 7% 91%. IH-NMR (400 MHz, DMSO-d6): 6=8.52(d, 4 H, J=4.4 Hz), ,
8.10 (s, 1H), 792 (s, 1H), 7.71 (t, 4H, J=7.6Hz), 7.59 (d, 2H, J=88H), 7.56 (d, 4H,
J=78Hz), 722 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.56 (d, 2H, J=8.8H), 648 (s, 2H) , 3.86
(s, $H), 3.76 (s, 4H), 341 (t, 2H, J=74Hz), 2.76 (t, 2H, J=7.2 Hz).,

SCHED] 125:

N
Oy OH \Qj o OH
-z N N7
fettma 7 M
D 2!
N 1
IR e, e N
rli g rlqme SN ’ T/e

ety 112 4t 125
BREF 125
ZRBIRE 1 W& ITIE 773 82%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
8.01 (d, 1H, J=16.0Hz), 7.72 (dd, 2H, J=2.7 9.2Hz), 7.71 (t, 4H, J=7.6 Hz), 7.58 (d, 4H,
J=78Hz), 722 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 6.98 (dd, 2H, J=2.7 9.2Hz), 6.72 (d, 2 H,
J=72Hz), 6.64 (d, 1 H, J=16.0Hz), 3.37 (s, 12H), 3.86 (s, 8H), 3.76 (s, 4H), 341 (t, 2 H,
J=74Hz), 276 (t, 2H, J=7.2Hz), 0.54 (s, 6 H).

SEHt 126:
N h=
7
OH = 7 \
HzN N/_@ N/_(N}
R
N \1
t fetriman = N@
e \ -
INSi"e Ns.\*ﬂe o
VAY \al H A \er
A 115 126
TREF 126:

ZRBIRE 1 W& ITIE 773 85%. 1H-NMR (400 MHz, DMSO-d6): 6=8.52 (d, 4 H, J=4.4 Hz),
8.01 (d, 1H, J=16.0Hz), 7.78 (d, 2H, J=12Hz), 7.71 (t, 4H, J=7.6Hz), 7.58 (d, 4H, J=7.8
Hz), 7.22 (t, 4H, J=6.0Hz), 7.12 (s, 2H), 7.10 (s, 2H), 6.54 (d, 1 H, J=16.0 Hz), 3.86 (s,
8H), 3.76 (s, 4H), 3.77 (t, 4H, J=8.0Hz), 341 (t, 2 H, J=74Hz), 3.19 (s, 6 H), 2.90 (t,
4H, J=8.0Hz), 2.76 (t, 2H, J=7.2Hz), 0.54 (s, 6H).

St 127:
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RO
R Cl
@ HN—,
HN
O, OH @ 0 [¢) NO—O)
P HoN O—Cl P
LA 142
EI; —_— EI;
N 0"No AN ()
k
HAEMms #4127
RET 127:

SZWRIRE 1 W& RTITIE 7% 85%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 8.17 (t, 1 H, J=12.6 Hz), 7.88 (m, 1H), 7.78 (d, 1 H, J=16.0Hz), 7.51 (d, 1 H, J=7.2 Hz),
738 (dd, 2H, J=82 172Hz), 7.05 (s, 1 H), 6.71 (d, 1H, J=72Hz), 6.49 (d, 1 H, J=16.0 Hz),
6.52 (s, 1H), 6.44 (s, 1H), 541 (s, 2H), 5.20 (s, 1 H), 4.00-3.87 (m, 3H), 3.77 (dd, 1 H,

J=7.8 12.6 Hz), 341 (t, 4H, J=82Hz), 2.29 (m, 1 H), 2.15 (m, 1 H), 121 (d, 6 H, J=8.2 Hz),
S 128:

& )
)
Oy OH HN! O_O) Ogy NH o-G’
2!
= Z
LB 142
~ ~
N 0”0 N 07 N0
kam7 et 128

REF 128:

SZWRIRE 1 W& RTITIE 7% 85%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 8.17 (t, 1 H, J=12.6 Hz), 7.88 (m, 1H), 7.76 (d, 1 H, J=16.0 Hz), 7.46 (d, 1 H, J=9.2 Hz),
738 (dd, 2H, J=82 17.2Hz), 7.05 (s, 1H), 6.84 (s, 1 H), 6.70 (d, 1H, J=16.0Hz), 5.99 (d,
1H, J=92Hz), 541 (s, 2H), 520 (s, 1 H), 4.00-3.87 (m, 3 H), 3,77 (dd, 1H, J=7.8 12.6Hz),

3.26 (m, 4H), 2.88 (t, 2H, J=6.5Hz), 2.75 (t, 2H, J=6.5Hz), 2.29 (m, 1H), 2.15 (m, 1 H),
1.96 (m, 4H).

LT 129:
@Hn D W~
i 2 285
Oy, ,OH o4 On NH O Q
2 HN O—O 2
F A fEy 142 . r L
HO! I 0”7 ~0 HO' 0" N0
wEme et 120
TREF 129:

SBEE 1 ISR T, 7% 85%. 1TH-NMR (400 MHz, DMSO-d6): &= 11.62 (s, 1 H), 9.41

(s, 1H), 838 (s, 1H), 8.17 (t, 1 H, J=12.6 Hz), 7.88 (m, 1H), 7.82(d, 1H, J=16.0 Hz), 7.47
(dd, 1H, J=2.0, 11.4Hz), 738 (dd, 2H, J=8.2 172Hz), 7.05 (s, 1 H), 647 (d, 1H, J=16.0
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Hz), 630 (s, 1H), 541 (s, 2H), 520 (s, 1H), 4.00-3.87 (m, 3H), 3,77 (dd, 1 H, J=7.8 12.6
HZ); 229 (Ill, lH); 215 (Ill, lH)o

S 130:
F Cl
HN
&
- o-C3
LB 142
PRET 130:

SBEE 1 ST, 7% 81%. 1H-NMR (400 MHz, CDCI3): 8941 (s, 1 H), 838 (s,
1H), 817 (t, 1 H, J=12.6 Hz), 7.88 (m, 1 H), 7.83 (d, 1 H, J=16.0Hz), 7.51 (d, 2 H, J=4.2 Hz),
738 (dd, 2 H, J=82 172Hz), 7.05 (s, 1 H), 648 (d, 1 H, J=16.0 Hz), 6.40 (d, 2 H, J=4.2 Hz),

541 (s, 2H), 5.20 (s, 1H), 4.00-3.87 (m, 3H), 3,77 (dd, 1H, J=7.8 12.6 Hz), 2.65 (s, 6 H),
229 (m, 1H), 2.15 (m, 1HD.

SEH 131:
q
HoN O—G
At 142
PREF 131:

ZWBIRE 1 WERITIE, 7% 88%. 1H-NMR (400 MHz, CDCI3): §=9.41 (s, 1 H), 838 (s,
1H), 817 (t, 1 H, J=12.6Hz),, 8.01 (d, 1H, J=16.0Hz), 7.88 (m, 1H), 7.79-7.82 (m, 4 H),
7.72 (d, 2H, J=4.4Hz), 7.44-747 (m, 6H), 738 (dd, 2H, J=8.2 17.2Hz), 7.05 (s, 1H), 6.83
(d, 2H, J=4.4Hz), 648 (d, 1H, J=16.0 Hz), 541 (s, 2H), 520 (s, 1 H), 4.00-3.87 (m, 3 H),
3,77 (dd, 1H, J=7.8 12.6Hz), 229 (m, 1H), 2.15 (m, 1H).

SCHED] 132

B 132:
SBEE 1 ST, 7% 92%, 1TH-NMR (400 MHz, CDCI3): 8941 (s, 1 H), 838 (s,

ZTAN

1H>, 817 (t, 1H, J=12.6 Hz), 7.88 (m, 1H), 781 (d, 1H, J=16.0Hz), 7.38 (dd, 2H, J=82
172 Hz), 7.05 (s, 1H), 699 (d, 2H, J=8.8Hz), 697 (d, 4H, J=8.8Hz), 689 (d, 2H, J=44
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Hz), 6.72 (d, 1H, J=16.0Hz), 6.62 (d, 2H, J=44Hz), 541 (s, 2H), 520 (s, 1H), 4.00-3.87
(m, 3H), 3.86 (s, 6H), 377 (dd, 1H, J=78 12.6Hz), 2.29 (m, 1H), 2.15 (m, 1H).

SCHED 133:

BREF 133

ZWBIRE 1 WERITIE, 7% 86%. 1H-NMR (400 MHz, CDCI3): §=9.41 (s, 1 H), 838 (s,
1H), 8.17 (t, 1H, J=12.6 Hz), 7.88 (m, 1 H), 7.81 (d, 1H, J=16.0Hz), 7.76 (dd, 2 H, J=1.0
3.6 Hz), 7.51 (dd, 2H, J=3.6 54Hz), 738 (dd, 2H, J=8.2 172Hz), 7.15 (dd, 2H, J=3.6 54
Hz), 7.05 (s, 1H), 6.89 (d, 2H, J=4.4Hz), 6.62 (d, 2H, J=44Hz), 6.64 (d, 1 H, J=16.0 Hz),

541 (s, 2H), 520 (s, 1H), 4.00-3.87 (m, 3H), 3.77 (dd, 1H, J=7.8 12.6Hz), 2.29 (m, 1H),
2.15 (m, 1H).

STt 134:
E a R Cl
&
&
wl o-CS
HaY 142
RET 134:

ZWBIRE 1 WERITIE, 7% 86%. 1H-NMR (400 MHz, CDCI3): §=9.41 (s, 1 H), 838 (s,
1H), 8.17 (t, 1 H, J=12.6 Hz), 8.01 (d, 1 H, J=16.0 Hz), 7.88 (m, 1 H), 7.81 (d, 2 H, J=7.2 Hz),
738 (dd, 2H, J=82 17.2Hz), 7.16 (d, 2H, J=7.2Hz), 7.05 (s, 1 H), 6.86 (d, 1 H, J=5.4 Hz),
6.79 (d, 1H, J=72Hz), 6.71 (d, 1H, J=72Hz), 6.64 (d, 1H, J=54Hz), 640 (d, 1H, J=16.0
Hz), 5.52 (s, 2H), 5.41 (s, 2H), 5.20 (s, 1H), 4.00-3.87 (m, 3H), 3.77 (dd, 1 H, J=7.8 126
Hz), 2.65 (s, 3H), 229 (m, 1H), 2.15 (m, 1H).

SCHED 135:

F, Cl

< N HN

OxOH wN o O NH o—O’
Z P
A 142
96S L
HO 0 ) HO o o

L&y #4135
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BREF 135

SZWBIRE 1 W& RTITIE 77F 89%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 817 (t, 1H, J=12.6 Hz), 810 (s, 1H), 792 (s, 1H), 7.88 (m, 1H), 7.59 (d, 2 H,
J=8.8H), 7.38 (dd, 2H, J=82 17.2Hz), 7.05 (s, 1 H), 6.56 (d, 2H, J=8.8H), 6.48(s, 2H) ,

541 (s, 2H), 520 (s, 1H), 4.00-3.87 (m, 3H), 3.77 (dd, 1H, J=7.8 12.6Hz), 2.29 (m, 1H),
2.15 (m, 1H).

SEHY 136:
F Cl
@ i cl
”" @Nf)
0O OH " 0_00 o
f et 142 - 7
-~
\Noﬁ’e \No\\ﬁ’e
' ke | ! 1o
= et 136
REF 136:

SBEE 1 AT, F2% 92%. 1H-NMR (400 MHz, DMSO-d6): 8=9.41 (s, 1 H), 8.38 (s,
1H), 817 (t, 1 H, =126 Hz), 810 (s, 1H), 792 (s, 1H), 788 (m, 1 H), 7.59 (d, 2 H,
J=88H), 738 (dd, 2H, J=82 17.2Hz), 7.05 (s, 1H), 6.56 (d, 2H, J=88H), 6.48 (s, 2H),

541 (s, 2H), 520 (s, 1 H), 4.00-3.87 (m, 3H), 3.77 (dd, 1H, J=7.8 12.6 Hz), 3.61 (s, 12H),
229 (m, 1H), 2.15 (m, 1HD.

STt 137
R Cl
@ cl
0 L
00! @ (s} "’ O OJ:)
" HN °"<:| Oy NH
Z
. A 142 =
HFX ; ' e
cl \
i 102 et 137
REF 137:

SZRBIRE 1 W& RTITIE 773 92%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 817 (t, 1H, J=12.6 Hz), 7.88 (m, 1 H), 738 (dd, 2H, J=82 172 Hz), 8.01 (d, 1H,
J=16.0 Hz), 7.10 (s, 2H), 7.05 (s, 1H), 6.56 (s, 2H), 6.40 (d, 1H, J=16.0 Hz), 541 (s, 2H),

520 (s, 1H), 4.00-3.87 (m, 3H), 3.77 (dd, 1H, J=7.8 12.6Hz), 3.77 (t, 4H, J=8.0Hz), 3.19

(s, 6H), 290 (t, 4H, J=8.0Hz), 229 (m, 1H), 2.15 (m, 1H).

ST 138:
@ ] gl
HN O
R ¥

Ogy,OH 0
H,N ©O OaNH
Z
A 142 =
~ —
OHSY’ S
HoN o NH, © | ®
] H,N (0} NHZCIS
L% 104 #er 138
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4t 138:
SBEE 1 AT, F2% 96%. 1H-NMR (400 MHz, DMSO-d6): 8=9.41 (s, 1 H), 8.38 (s,

1 H), 817 (t, 1H, J=12.6 Hz), 810 (s, 1H), 792 (s, 1H), 7.88 (m, 1H), 7.38 (dd, 2 H,
J=82 172Hz), 759 (d, 2H, J=88H), 7.05 (s, 1H), 656 (d, 2H, J=8.8H), 648 (s, 2H) ,

541 (s, 2H), 520 (s, 1H), 4.00-3.87 (m, 3H), 3.77 (dd, 1H, J=7.8 12.6Hz), 2.29 (m, 1H),
2.15 (m, 1H).

STt 139:
Lt QLo .
o Y O
" HN O’O Ogy NH
Z
ety 142
N _
‘; s
EH 112 ICI
iﬁéhss
TREF 139:

SZWRIRE 1 W& RTITIE 7% 90%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 8.17 (t, 1H, J=12.6Hz), 8.01 (d, 1H, J=16.0Hz), 7.88 (m, 1H), 7.72 (dd, 2H, J=2.7
92Hz), 738 (dd, 2H, J=8.2 17.2Hz), 7.05 (s, 1H), 698 (dd, 2H, J=2.7 9.2Hz), 6.72 (d,
2H, J=72Hz), 6.64 (d, 1H, J=16.0Hz), 541 (s, 2H), 5.20 (s, 1H), 4.00-3.87 (m, 3H), 3.77
(dd, 1H, J=7.8 12.6Hz), 337 (s, 12H), 229 (m, 1H), 2.15 (m, 1H), 0.54 (s, 6H).

SE a5 140:

F, Cl

C% B,

‘CI &
A
w w115 ﬁﬁ_ 140

TREF 140:

SZRBIRE 1 W& RTITIE 7% 86%. 1H-NMR (400 MHz, DMSO-d6): §=9.41 (s, 1 H), 8.38 (s,
1H), 8.17 (t, 1 H, J=12.6 Hz), 8.01 (d, 1 H, J=16.0 Hz), 7.88 (m, 1 H), 7.78 (d, 2 H, J=1.2 Hz),
738 (dd, 2H, J=82 17.2Hz), 7.10 (s, 2H), 7.05 (s, 1H), 6.54 (d, 1 H, J=16.0 Hz), 541 (s,
2H), 520 (s, 1 H), 4.00-3.87 (m, 3H), 3.82 (dd, 1 H, J=7.8 12.6 Hz), 3.77 (t, 4H, J=8.0 Hz),

319 (s, 6H), 290 (t, 4H, J=8.0Hz), 229 (m, 1H), 2.15 (m, 1H), 0.54 (s, 6 H).

SR 141
~
- «}9
(' Y
COCH oy
B HN
x A 14
LN 0”"No N
) AW S ﬁtﬁ- 141
RET 141:
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ZRBIRE 1 W& RITIE 72F 86%. 1H-NMR (400 MHz, DMSO-d6): 8831 (s, 1 H), 7.78 (d,
1H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 7.51 (d, 1H, J=72Hz), 735 (t, 2H, J=8.0Hz), 7.15
(m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.71 (d, 1H, J=7.2Hz), 6.49 (d, 1H, J=16.0Hz), 6.52 (s,
1H), 644 (s, 1H), 490 (m, 1H), 425 (m, 1H), 344 (m, 1H), 341 (t, 4H, J=8.2 Hz),

2.86 (t, 1 H, J=108 Hz), 2.32 (m, 2H), 198 (m, 1 H), 1.70 (m, 1 H), 1.21 (d, 6 H, J=8.2 Hz).

SCHED] 142:

N
1

COOH e.
A
o %
N 0" o

e et 142

H>

BREF 142:

ZRBIRE 1 W& RITIE 725 88%. 1H-NMR (400 MHz, DMSO-d6): &=8.31 (s, 1 H), 7.76 (d,
1H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 7.46 (d, 1H, J=92Hz), 735 (t, 2H, J=8.0Hz), 7.15
(m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.84 (s, 1 H), 6.70 (d, 1H, J=16.0Hz), 599 (d, 1 H, J=9.2
Hz), 490 (m, 1 H), 425 (m, 1H), 344 (m, 1H), 326 (m, 4 H), 288 (t, 2 H, J=6.5 Hz),

2.86 (t, 1 H, J=10.8 Hz), 2.75 (t, 2H, J=6.5Hz), 2.32 (m, 2H), 1.98 (m, 1 H), 1.90 (m, 4 H),

1.70 (m, 1HD.
SR 143:
"~
O L
N
NH, e
N N=,, N
P Y
5 O
GOOH - oy
B “ﬁ::J S
F. o e 143 F. A
HO 0”"~o HO 0”~o
F F
&0 #éF 143
RET 143:

SBEE 1 ISR T, 7% 88%. 1TH-NMR (400 MHz, DMSO-d6): &= 11.85 (s, 1 H), 831
(s, 1H), 7.82(d, 1H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 747 (dd, 1H, J=2.0, 11.4Hz), 7.35
(t, 2H, J=8.0Hz), 7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.47 (d, 1H, J=16.0 Hz), 630 (s,

1H), 490 (m, 1H), 425 (m, 1H), 3.44 (m, 1H), 2.86 (t, 1H, J=10.8 Hz), 232 (m, 2 H),

1.98 (m, 1H), 1.70 (m, 1HD.
K] 144:

83



WO 2018/223876 PCT/CN2018/088987

"~
NH,
R\
U
a
N
Ny
COOH A
NS HN,
=) 143
NN, NS
oBQ
FF

&Y 27

TREF 144

SZWRIRE 1 WERITIE, 7% 88%. 1H-NMR (400 MHz, CDCI3): §=831 (s, 1 H), 7.83 (d,
1H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 7.51 (d, 2H, J=42Hz), 735 (t, 2H, J=8.0Hz), 7.15
(m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2H, J=4.2Hz), 4.90 (m,
1H), 425 (m, 1H), 344 (m, 1H), 286 (t, 1H, J=10.8 Hz), 2.65 (s, 6 H), 2.32 (m, 2 H),
198 (m, 1H), 1.70 (m, 1H).

St 145:

S

b
N
Ny

A 143

TREF 145

ZWRIRE 1 WERITIE, 7% 84%. 1H-NMR (400 MHz, CDCI3): §=831 (s, 1 H), 8.19 (d,
2H, J=78Hz), 787 (d, 2H, J=164Hz), 7.83 (d, 1H, J=16.0Hz), 7.78 (d, 2 H, J=16.4 Hz),
7.73 (d, 4H, J=76Hz), 7.65 (d, 2H, J=84Hz), 7.52 (d, 4H, J=7.6Hz), 7.39 (d, 2 H, J=44
Hz), 7.35 (t, 2H, J=8.0Hz), 7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 7.04 (d, 2H, J=4.4Hz),
6.51 (d, 1 H, J=16.0 Hz), 490 (m, 1 H), 425 (m, 1 H), 3.70 (s, 2 H), 3.44 (m, 1 H), 2.86
(t, 1H, J=10.8Hz), 232 (m, 2H), 223 (s, 3H), 198 (m, 1H), 1.70 (m, 1H),

St 146:

BREF 146:

ZWRIRE 1 WERITIE, 7% 84%. 1H-NMR (400 MHz, CDCI3): §=831 (s, 1 H), 8.01 (d,
1H, J=16.0 Hz), 7.79-7.82 (m, 4H), 7.72 (d, 2 H, J=44Hz), 7.65 (d, 2H, J=8.4Hz), 7.44-7.47
(m, 6 H), 7.35 (t, 2H, J=8.0Hz), 7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.83 (d, 2H, J=44
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J=10.8 Hz), 2.32 (m, 2H), 198 (m, 1H), 1.70 (m, 1H),
ST 147

REF 147:

ZWRIRE 1 WERITIE, 7% 84%. 1H-NMR (400 MHz, CDCI3): §=831 (s, 1 H), 7.81 (d,
1H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 735 (t, 2H, J=8.0Hz), 7.15 (m, 3H), 7.06 (d, 2 H,
J=8.0Hz), 699 (d, 2H, J=8.8Hz), 697 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=4.4Hz), 6.72 (d,
1 H, J=16.0 Hz), 6.62 (d, 2 H, J=4.4 Hz), 490 (m, 1 H), 425 (m, 1 H), 3.86 (s, 6 H), 3.44
(m, 1H), 286 (t, 1H, J=10.8Hz), 232 (m, 2H), 1.98 (m, 1H), 1.70 (m, 1 H).

St 1438:

g\‘
-
N
N=Re
Y

b9 143

TRER 148:

ZWBIRE 1 WERITIE, 7% 91%. 1H-NMR (400 MHz, CDCI3): §=831 (s, 1 H), 7.81 (d,
1 H, J=16.0Hz), 7.76 (dd, 2H, J=1.0 3.6Hz), 7.65 (d, 2H, J=8.4Hz), 7.51 (dd, 2 H, J=3.6 54
Hz), 735 (t, 2H, J=8.0Hz), 7.21 (m, 3H), 7.15 (dd, 2H, J=3.6 5.4Hz), 7.06 (d, 2H, J=8.0
Hz), 6.89 (d, 2 H, J=4.4Hz), 6.62 (d, 2H, J=44Hz), 6.64 (d, 1H, J=16.0Hz), 490 (m, 1 H),
425 (m, 1H), 344 (m, 1H), 2.86 (t, 1 H, J=10.8 Hz), 2.32 (m, 2 H), 198 (m, 1H), 1.70
(m, 1H).

SN 149:
~2
. o-@ z} \NHz
N7Q o
O
N
GOOH X 0, O
A “O B
D w5 143
HO O 0 O 0 HO' O (: (o]
theame2 #4149
PRET 149:
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SBEE 1 AT, 7% 93%., 1H-NMR (400 MHz, DMSO-d6): 6=8.31 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 7.65 (d, 2H, J=8.4Hz), 7.59 (d, 2H, J=88H), 735 (t, 2 H, J=8.0 Hz),
7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.56 (d, 2H, J=8.8H), 6.48(s, 2H) , 490 (m, 1H),

425 (m, 1H), 344 (m, 1H), 2.86 (t, 1 H, J=10.8 Hz), 2.32 (m, 2H), 1.98 (m, 1 H), 1.70

(m, 1H).
S 150:
o}
SR+
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N NN
e ¥
N N.N
COOH o, "O
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N LK
&9 100 R4t 150
RET 150:

SBEE 1 AT, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): 6=8.31 (s, 1 H), 8.10 (s,
1H), 792 (s, 1H), 7.65 (d, 2H, J=8.4Hz), 7.59 (d, 2H, J=88H), 735 (t, 2 H, J=8.0 Hz),
7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.56 (d, 2H, J=88H), 648 (s, 2H), 490 (m, 1H),

425 (m, 1H),, 361 (s, 12H) 344 (m, 1 H), 2.86 (t, 1 H, J=10.8 Hz), 232 (m, 2 H), 198
(m, 1H), 1.70 (m, 1H)D.

SEHER) 151:
A4 102 et 151
B 151

SBEE 1 ISR, F2% 86%. 1H-NMR (400 MHz, DMSO-d6): 8=8.31 (s, 1 H), 8.01 (d,
1 H, J=16.0Hz), 7.65 (d, 2H, J=8.4Hz), 735 (1, 2H, J=8.0Hz), 7.15 (m, 3 H), 7.10 (s, 2 H),
7.06 (d, 2H, J=8.0Hz), 6.56 (s, 2H), 6.40 (d, 1 H, J=16.0 Hz), 490 (m, 1 H), 425 (m, 1 H),

3.77 (t, 4H, J=8.0Hz), 344 (m, 1 H), 3.19 (s, 6 H), 290 (t, 4H, J=8.0Hz), 2.86 (¢, 1 H,
J=10.8 Hz>, 232 (m, 2H), 198 (m, 1H), 1.70 (m, 1H).
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BREF 152:

ZWBRE 1 W& RITIE, 7% 87%. 1H-NMR (400 MHz, DMSO-d6): §=8.31 (s, 1H),

8.10 (s, 1H), 7.92 (s, 1 H), 7.65 (d, 2H, J=84Hz), 759 (d, 2H, J=88H), 7.35 (t, 2
H, J=8.0Hz), 7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 6.56 (d, 2H, J=8.8H), 648 (s, 2H),
490 (m, 1H), 425 (m, 1H), 344 (m, 1H), 286 (t, 1 H, J=10.8 Hz), 232 (m, 2 H), 1.98
(m, 1H), 1.70 (m, 1H).

St 153
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e
N N ¥
B¢ ®
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REF 153:

ZRBIRE 1 WG RITIE 72F 89%. 1H-NMR (400 MHz, DMSO-d6): §=8.31 (s, 1 H), 8.01 (d,
1H, J=16.0Hz), 7.72 (dd, 2H, J=2.7 92Hz), 7.65 (d, 2H, J=8.4 Hz), 7.35 (t, 2 H, J=8.0 Hz),
7.15 (m, 3H), 7.06 (d, 2H, J=8.0Hz), 698 (dd, 2H, J=2.7 92Hz), 6.72 (d, 2H, =72 Hz),
6.64 (d, 1H, J=16.0Hz), 490 (m, 1H), 425 (m, 1H), 344 (m, 1H), 3.37 (s, 12H), 2.86
(t, 1H, J=10.8Hz), 232 (m, 2H), 198 (m, 1H), 1.70 (m, 1H), 0.54 (s, 6H),

SEHERH 154:
~ };3
}Q ¢
ﬂaAmﬂs ﬁ%hs-t
Bt 154:

ZRBIRE 1 WG RITIE 72F 89%. 1H-NMR (400 MHz, DMSO-d6): §=8.31 (s, 1 H), 8.01 (d,
1H, J=16.0Hz), 7.78 (d, 2H, J=1.2Hz), 7.65 (d, 2H, J=8.4Hz), 735 (t, 2H, J=8.0Hz), 7.15
(m, 3H), 7.10 (s, 2H), 7.06 (d, 2H, J=8.0Hz), 6.54 (d, 1H, J=16.0Hz), 4.90 (m, 1H),
425 (m, 1H), 3.77 (t, 4H, J=8.0Hz), 3.44 (m, 1H), 3.19 (s, 6 H), 2.90 (t, 4H, J=8.0Hz),
2.86 (t, 1H, J=10.8Hz), 2.32 (m, 2H), 1.98 (m, 1H), 1.70 (m, 1H), 0.54 (s, 6 H),

St 155:

=N
Y
NNN, 2
o™ @
NP E N
A >
COOH
eam1a2 PR 155

B 155:

87



WO 2018/223876 PCT/CN2018/088987

ZRBIRE 1 W& RITIE 72% 91%. 1H-NMR (400 MHz, DMSO-d6): 8831 (s, 1 H), 8.26 (d,
2H, J=144H) 801 (d, 1H, J=92H), 7.68 (d, 1 H, J=92H), 7.65 (d, 2H, J=8.4Hz), 7.49
(t, 2H, J=8.0H), 746 (d, 2H, J=7.6 Hz), 738 (t, 2H, J=7.6H), 735 (t, 2H, J=8.0Hz),
733 (d, 2H, J=8.4Hz), 7.22 (bp, 2H), 7.15 (m, 3 H), 7.06 (d, 2H, J=8.0Hz), 4.90 (m, 1H),
451 (q» 4H, J=72Hz), 425 (m, 1 H), 3.92(s, 3H), 3.44 (m, 1H), 2.86 (t, 1 H, J=10.8 Hz),

232 (m, 2H), 198 (m, 1H), 1.86 (s, 6H), 1.70 (m, 1H), 1.56 (t, 6H, J=7.2H).
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BREF 156

&Y 144 (FEIBSCER A TF 7126 1 T. H. Zhang. et al. Chemmistry and Biology. 2012, 19, 140—154..)
SRR 1 WETE, 728 90%. 1H-NMR (400 MHz, DMSO-d6): §=10.53 (s, 1 H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1H), 7.89 (d, 1 H, J=9.0Hz), 7.78 (d, 1 H, J=16.0
Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.51 (d, 1 H, J=7.2Hz),
7.49 (m, 2H), 6.76 (m, 1 H), 6.71 (d, 1H, J=72Hz), 6.52 (s, 1 H), 6.49 (d, 1 H, J=16.0 Hz),
6.48 (d, 1H, J=15.6Hz), 6.44 (s, 1H), 3.96 (d, 2H, J=6.0Hz), 3.41 (t, 4H, J=8.2Hz), 2.79

(s, 6H), 121 (d, 6 H, J=82Hz).
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RE 157:

ZWRRE 1 WERTTIE, 7% 91%. 1H-NMR (400 MHz, DMSO-d6): &=10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1 H), 7.89 (d, 1H, J=9.0Hz), 7.77 (d, 2 H,
J=9.0 Hz), 7.76 (d, 1H, J=16.0 Hz), 7.69 (d, 2 H, J=9.0 Hz), 7.65 (m, 2 H), 7.49 (m, 2 H),
7.46 (d, 1H, J=92Hz), 6.84 (s, 1 H), 6.76 (m, 1 H), 6.70 (d, 1H, J=16.0 Hz), 6.48 (d, 1 H,
J=15.6 Hz), 5.99 (d, 1H, J=9.2Hz), 3.96 (d, 2H, J=6.0Hz), 3.26 (m, 4H), 2.88 (t, 2H, J=6.5
Hz), 2.79 (s, 6 H), 2.75 (t, 2H, J=6.5Hz), 1.96 (m, 4 H).

SCHED] 158:
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BREF 158:

ZBIRE 1 WERITIE 7% 89%. 1H-NMR (400 MHz, DMSO-d6): &=11.81 (s, 1H), 10.53
(s, 1H), 1020 (s, 1H), 9.94 (b, 1H), 9.75 (s, 1 H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8 Hz),
8.59 (d, 1H, J=4.8Hz), 8.56 (dt, 1H, J=4.8 7.8Hz), 817 (s, 1 H), 7.89 (d, 1 H, J=9.0 Hz),
7.82(d, 1H, J=16.0Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.49
(m, 2H), 747 (dd, 1H, J=2.0, 11.4Hz), 6.76 (m, 1H), 648 (d, 1H, J=15.6 Hz), 6.47 (d,

1 H, J=16.0Hz), 630 (s, 1H), 396 (d, 2H, J=6.0Hz), 2.79 (s, 6H).
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REF 159:

SZWBIRE 1 W& RTITIE 7% 89%. 1H-NMR (400 MHz, CDCI3): §=10.53 (s, 1H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1H), 7.89 (d, 1 H, J=9.0Hz), 7.83 (d, 1 H, J=16.0
Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.51 (d, 2H, J=4.2 Hz),

7.49 (m, 2H), 6.76 (m, 1H), 652 (d, 1H, J=16.0Hz), 648 (d, 1 H, J=15.6Hz), 640 (d, 2

H, J=42Hz), 3.96 (d, 2H, J=6.0Hz), 2.79 (s, 6 H), 2.65 (s, 6H).
S 160:

fAH3 #4180

BEF 160:
SBEE 1 AT, 7% 91%. 1H-NMR (400 MHz, CDCI3): 8=10.53 (s, 1 H), 10.20 (s,

1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1 H, J=48
Hz), 8.56 (dt, 1 H, J=48 78Hz), 817 (s, 1H), 789 (d, 1H, J=9.0Hz), 7.83 (d, 1H, J=16.0

Hz), 7.77 (d, 2H. J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 756 (d, 2H, J=2.4Hz),
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7.51 (d, 2H, J=42Hz), 749 (m, 2H), 7.26-732 (m, 4H, J=16.4Hz), 7.06 (s, 1 H), 6.76 (m,
1H), 652 (d, 1H, J=16.0Hz), 6.48 (d, 1 H, J=15.6 Hz), 6.40 (d, 2H, J=4.2Hz), 396 (d, 2 H,

J=6.0Hz), 2.79 (s, 6H), 2.23 (s, 3H).
K] 161

REF 161:

SZRRIRE 1 W& RTITIE 7% 93%,. 1TH-NMR (400 MHz, CDCI3): §=10.53 (s, 1H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 830 (d, 1H, J=16.4Hz), 8.17 (s, 1H), 7.89 (d, 1 H, J=9.0
Hz), 7.81 (d, 1 H, J=16.0 Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2 H, J=9.0 Hz), 7.65 (m, 2 H),
755 (d, 2H, J=42Hz), 751 (d, 1 H, J=164 Hz), 749 (m, 2H), 740 (d, 1 H, J=4.8), 7.29
(d, 1H, J=48Hz), 7.09 (d, 1H, J=44Hz), 6.76 (m, 1H), 649 (d, 1H, J=16.0 Hz), 6.48 (d,

1 H, J=15.6 Hz), 640 (d, 2H, J=42Hz), 396 (d, 2H, J=6.0Hz), 3.75 (s, 2H), 2.79 (s, 6 H),

2.60 (s, 3HD.
K] 162

REF 162:

SZRRIRE 1 W& RTITIE 7% 93%,. 1TH-NMR (400 MHz, CDCI3): §=10.53 (s, 1H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1H), 8.01 (d, 1 H, J=16.0Hz), 7.89 (d, 1 H, J=9.0
Hz), 7.79-7.82 (m, 4H), 7.77 (d, 2H, J=9.0Hz), 7.72 (d, 2H, J=4.4Hz), 7.69 (d, 2H, J=9.0
Hz), 7.65 (m, 2H), 7.49 (m, 2H), 7.44-747 (m, 6 H), 6.83 (d, 2H, J=44 Hz), 6.76 (m, 1 H),

6.58 (d, 1H, J=16.0Hz) 6.48 (d, 1H, J=15.6Hz), 3.96 (d, 2H, J=6.0Hz), 2.79 (s, 6 H).
S 163:

90



WO 2018/223876 PCT/CN2018/088987

BREF 163:

SZWBIRE 1 W& RTITIE 7% 90%. 1TH-NMR (400 MHz, CDCI3): §=10.53 (s, 1H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1H), 7.89 (d, 1 H, J=9.0Hz), 7.81 (d, 1 H, J=16.0
Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.49 (m, 2 H), 6.99 (d,
2H, J=88Hz), 697 (d, 4H, J=88Hz), 6.89 (d, 2H, J=44Hz), 6.76 (m, 1H), 6.72 (d, 1H,

J=16.0 Hz), 6.62 (d, 2H, J=4.4Hz), 6.48 (d, 1 H, J=15.6 Hz), 3.96 (d, 2H, J=6.0 Hz), 3.86 (s,
6H), 2.79 (s, 6H),
K] 164:

REF 164:

SZWBIRE 1 W& RTITIE 7% 90%. 1TH-NMR (400 MHz, CDCI3): §=10.53 (s, 1H), 10.20 (s,
1H), 994 (b, 1H), 975 (s, 1H), 935 (s, 1 H), 8.75 (d, 1H, J=4.8Hz), 859 (d, 1H, J=4.8
Hz), 8.56 (dt, 1H, J=48 7.8Hz), 8.17 (s, 1H), 7.89 (d, 1 H, J=9.0Hz), 7.81 (d, 1 H, J=16.0
Hz), 7.77 (d, 2 H, J=9.0Hz), 7.76 (dd, 2H, J=1.0 3.6Hz), 7.69 (d, 2H, J=9.0 Hz), 7.65 (m,
2H), 751 (dd, 2H, J=3.6 54Hz), 749 (m, 2H), 7.15 (dd, 2H, J=3.6 54Hz), 6.89 (d, 2
H, J=44Hz), 6.76 (m, 1H), 6.62 (d, 2H, J=44Hz), 6.64 (d, 1H, J=16.0Hz), 648 (d, 1H,

J=15.6 Hz>, 3.96 (d, 2H, J=6.0Hz), 2.79 (s, 6 H).
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ZWRRE 1 WERTTIE, 7% 90%. 1H-NMR (400 MHz, DMSO-d6): 61053 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1 H, J=4.8 78Hz), 8.17 (s, 1H), 8.10 (s, 1H), 792 (s, 1H), 7.89 (d,
1H, J=9.0Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.59 (d, 2 H,
J=88H), 749 (m, 2H), 6.76 (m, 1H), 656 (d, 2H, J=88H), 648 (d, 1 H, J=15.6 Hz),
6.40 (s, 2H), 3.96 (d, 2H, J=6.0Hz), 2.79 (s, 6 H),
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ZWRIRE 1 WERITIE, 7% 86%. IH-NMR (400 MHz, DMSO-d6): &=10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1 H, J=4.8 78Hz), 8.17 (s, 1H), 8.10 (s, 1H), 792 (s, 1H), 7.89 (d,
1H, J=9.0Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.59 (d, 2 H,
J=88H), 749 (m, 2H), 6.76 (m, 1H), 656 (d, 2H, J=88H), 651 (s, 2H), 6.48 (d, 1H,
J=15.6 Hz), 3.96 (d, 2H, J=6.0Hz),, 3.61 (s, 12H) 2.79 (s, 6H).
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TRE 167:

SZWRIRE 1 WERITIE, 7% 88%. IH-NMR (400 MHz, DMSO-d6): &10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1 H, J=4.8 78Hz), 8.17 (s, 1H), 8.10 (s, 1H), 792 (s, 1H), 7.89 (d,
1H, J=9.0Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m, 2H), 7.59 (d, 2 H,
J=88H), 749 (m, 2H), 6.76 (m, 1H), 656 (d, 2H, J=88H), 652 (d, 1 H, J=15.6 Hz),
6.48 (s, 2H), 3.96 (d, 2H, J=6.0Hz), 2.79 (s, 6 H),
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REF 168:

SZWRIRE 1 WERITIE, 7% 88%. IH-NMR (400 MHz, DMSO-d6): &10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1H, J=4.8 7.8Hz), 817 (s, 1 H), 7.94 (d, 1H, J=153Hz), 7.89 (d, 1H,
J=9.0 Hz), 7.77 (d, 2 H, J=9.0 Hz), 7.69 (d, 2 H, J=9.0 Hz), 7.65 (m, 2 H), 749 (m, 2 H),
733 (d, 2H, J=93Hz), 7.03 (d, 2H, J=93Hz), 690 (d, 1H, J=152Hz), 6.76 (m, 1H), 6.63
(d, 1H, J=93Hz), 6.48 (d, 1H, J=15.6 Hz), 3.96 (d, 2H, J=6.0Hz), 3.77 (t, 2H, J=8.0 Hz),
3.19 (s, 9H), 2.90 (t, 2H, J=8.0Hz), 2.79 (s, 6H).
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SZWRIRE 1 WERITIE, 7% 88%. IH-NMR (400 MHz, DMSO-d6): &10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1 H), 875 (d, 1 H, J=4.8Hz), 859 (d, 1H,
J=48Hz), 8.56 (dt, 1H, J=4.8 7.8Hz), 817 (s, 1 H), 8.01 (d, 1H, J=16.0Hz), 7.89 (d, 1H,
J=9.0Hz), 7.77 (d, 2H, J=9.0Hz), 7.72 (dd, 2H, J=2.7 9.2Hz), 7.69 (d, 2H, J=9.0 Hz), 7.65
(m, 2H), 749 (m, 2H), 698 (dd, 2H, J=2.7 92Hz), 6.72 (d, 2H, J=7.2Hz), 6.76 (m, 1
H), 6.64 (d, 1H, J=16.0Hz), 6.48 (d, 1 H, J=15.6 Hz), 3.96 (d, 2H, J=6.0Hz), 3.37 (s, 12 H),
2.79 (s, 6H), 0.54 (s, 6H),
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REF 170:

SBEE 1 ISR, 7% 88%. 1H-NMR (400 MHz, DMSO-d6): 8=10.53 (s, 1H), 10.20
(s, 1H), 994 (b, 1H), 9.75 (s, 1H), 935 (s, 1H), 8.75 (d, 1 H, J=4.8Hz), 859 (d, 1H,
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J=48Hz), 8.56 (dt, 1H, J=48 7.8Hz), 817 (s, 1H), 8.01 (d, 1H, J=16.0Hz), 7.89 (d, 1 H,
J=9.0Hz), 7.78 (d, 2H, J=12Hz), 7.77 (d, 2H, J=9.0Hz), 7.69 (d, 2H, J=9.0Hz), 7.65 (m,
2H), 749 (m, 2H), 710 (s, 2H), 6.76 (m, 1H), 654 (d, 1H, J=16.0Hz), 648 (d, 1H,
J=15.6 Hz), 396 (d, 2H, J=6.0Hz), 3.77 (t, 4H, J=8.0Hz), 3.19 (s, 6H), 290 (t, 4H, J=8.0
Hz), 2.79 (s, 6 H), 0.54 (s, 6 H).
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&M 145 (FEIBSCERATF 7126 1 T. H. Zhang. et al. Chemmistry and Biology. 2012, 19, 140—154..)
SRR 1 WERTE, 7% 90%. 1H-NMR (400 MHz, DMSO-d6): 8=10.27 (s, 1H), 9.87 (s, 1
H), 9.48 (br, 1 H), 895 (t, 1 H, J=6.0Hz), 8.83 (br, 1H), 8.76 (d, 1H, J=7.8 Hz), 8.68 (d,
1H, J=5.4Hz), 852 (s, 1H), 8.03 (d, 2H, J=7.8 Hz), 7.78 (d, 1 H, J=16.0 Hz), 7.69 (m, 1 H),
759 (d, 1H, J=54Hz), 7.53 (dt, 1H, J=1.8 78Hz), 751 (d, 1H, J=7.2Hz), 747 (d, 1H,
J=8.4 Hz), 735 (m, 2H), 674 (m, 1H), 671 (d, 1 H, J=72Hz), 649 (d, 1 H, J=16.0 Hz),
6.52 (s, 1H), 6.44 (s, 1H), 640 (d, 1H, J=15.6Hz), 452 (d, 2H, J=6.0Hz), 3.94 (d, 2 H,
J=6.0Hz), 341 (t, 4H, J=82Hz), 2.84 (s, 6H), 121 (d, 6H, J=8.2Hz).
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REF 172:

SZRRIRE 1 W& RTTIE, 7% 88%. 1H-NMR (400 MHz, DMSO-d6): §=10.27 (s, 1 H), 9.87
(s, 1H), 9.48 (br, 1H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1H, J=7.8 Hz),
8.68 (d, 1H, J=54Hz), 852 (s, 1 H), 8.03 (d, 2H, J=7.8Hz), 7.76 (d, 1 H, J=16.0Hz), 7.69
(m, 1H), 759 (d, 1 H, J=5.4Hz), 7.53 (dt, 1 H, J=1.8 7.8Hz), 747 (d, 1H, J=8.4 Hz),
7.46 (d, 1H, J=9.2Hz), 735 (m, 2H), 6.84 (s, 1 H), 6.74 (m, 1 H), 6.70 (d, 1 H, J=16.0 Hz),
6.40 (d, 1H, J=15.6Hz), 599 (d, 1H, J=9.2Hz), 452 (d, 2H, J=6.0Hz), 3.94 (d, 2H, J=6.0
Hz), 3.26 (m, 4H), 2.88 (t, 2H, J=6.5Hz), 2.84 (s, 6H), 2.75 (t, 2H, J=6.5Hz), 1.96 (m,
4H).
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ZRRRE 1 WERTIE 7% 91%. 1H-NMR (400 MHz, DMSO-d6): &=11.81 (s, 1H), 10.27
(s, 1H), 9.87 (s, 1H), 9.48 (br, 1 H), 895 (t, 1 H, J=6.0Hz), 8.83 (br, 1H), 8.76 (d, 1H,
J=78Hz), 868 (d, 1H, J=54Hz), 852 (s, 1H), 8.03 (d, 2H, J=7.8Hz), 7.82(d, 1H, J=16.0
Hz), 7.69 (m, 1H), 7.59 (d, 1H, J=54Hz), 7.53 (dt, 1H, J=1.8 7.8Hz), 747 (d, 1H, J=84
Hz), 7.43 (dd, 1H, J=2.0, 11.4Hz), 735 (m, 2H), 6.74 (m, 1H), 647 (d, 1H, J=16.0 Hz),

640 (d, 1H, J=15.6 Hz), 630 (s, 1H), 452 (d, 2H, J=6.0Hz), 394 (d, 2H, J=6.0Hz), 2.84
(s, 6 H).
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REF 174:

ZRBRE 1 WERITIE 75% 91%. 1H-NMR (400 MHz, CDCI3): &10.27 (s, 1 H), 9.87 (s,
1H), 948 (br, 1H), 895 (t, 1H, J=6.0Hz), 8.83 (br, 1 H), 8.76 (d, 1 H, J=7.8 Hz), 8.68 (d,
1H, J=5.4Hz), 852 (s, 1H), 8.03 (d, 2H, J=7.8 Hz), 7.83 (d, 1 H, J=16.0 Hz), 7.69 (m, 1 H),
759 (d, 1H, J=54Hz), 7.53 (dt, 1H, J=1.8 78Hz), 751 (d, 2H, J=42Hz), 747 (d, 1H,
J=8.4Hz), 735 (m, 2H), 6.74 (m, 1H), 648 (d, 1H, J=16.0Hz), 6.45 (d, 1H, J=15.6 Hz),

640 (d, 2H, J=42Hz), 452 (d, 2H, J=6.0Hz), 394 (d, 2H, J=6.0Hz), 2.84 (s, 6 H), 2.65
(s, 6 H).
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SBEE 1 AT, 2% 91%. 1H-NMR (400 MHz, CDCI3): 6=10.27 (s, 1H), 9.87 (s,
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1H), 948 (br, 1H), 895 (t, 1 H, J=6.0Hz), 8.83 (br, 1 H), 8.76 (d, 1 H, J=7.8 Hz), 8.68 (d,
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1 H, J=54Hz), 852 (s, 1H), 830 (d, 1H, J=164Hz), 8.03 (d, 2H, J=7.8Hz), 7.81 (d, 1H,
J=16.0 Hz), 7.69 (m, 1 H), 7.59 (d, 1 H, J=54Hz), 755 (d, 2H, J=42Hz), 753 (dt, 1H, J=1.8
7.8 Hz), 7.51 (d, 1H, J=16.4Hz), 747 (d, 1 H, J=8.4Hz), 740 (d, 1 H, J=4.8), 7.35 (m, 2 H),
729 (d, 1H, J=48Hz), 7.09 (d, 1 H, J=4.4Hz), 6.74 (m, 1H), 649 (d, 1H, J=16.0Hz), 6.45
(d, 1H, J=15.6 Hz), 6.40 (d, 2H, J=4.2Hz), 452 (d, 2H, J=6.0Hz), 3.94 (d, 2H, J=6.0 Hz),

3.75 (s, 2H), 2.84 (s, 6H), 2.60 (s, 3H).
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ZRBRE 1 WERITIE 75% 91%. 1H-NMR (400 MHz, CDCI3): &10.27 (s, 1 H), 9.87 (s,
1H), 948 (br, 1H), 895 (t, 1H, J=6.0Hz), 8.83 (br, 1 H), 8.76 (d, 1 H, J=7.8 Hz), 8.68 (d,
1H, J=54Hz), 852 (s, 1H), 8.03 (d, 2H, J=7.8Hz), 8.01 (d, 1H, J=16.0Hz), 7.79-7.82 (m,
4H), 7.72 (d, 2H, J=44Hz), 769 (m, 1H), 759 (d, 1H, J=54Hz), 7.53 (dt, 1H, J=1.8 78
Hz), 750 (d, 1H, J=8.4Hz), 7.44-747 (m, 6 H), 7.35 (m, 2H), 6.83 (d, 2H, J=4.4Hz), 6.74

(m, 1H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 1H, J=15.6 Hz), 452 (d, 2H, J=6.0Hz), 3.94
(d, 2H, J=6.0Hz), 2.84 (s, 6H),
St 177

REF 177:

ZRBIRE 1 WERITIE 75F 89%. 1H-NMR (400 MHz, CDCI3): &10.27 (s, 1 H), 9.87 (s,
1H), 948 (br, 1H), 895 (t, 1H, J=6.0Hz), 8.83 (br, 1 H), 8.76 (d, 1 H, J=7.8 Hz), 8.68 (d,
1H, J=54Hz), 852 (s, 1H), 8.03 (d, 2H, J=7.8Hz), 6.99 (d, 2H, J=8.8 Hz), 697 (d, 4H,
J=8.8 Hz), 6.89 (d, 2H, J=4.4Hz), 7.81 (d, 1H, J=16.0Hz), 7.69 (m, 1H), 7.59 (d, 1H, J=54
Hz), 7.53 (dt, 1 H, J=1.8 7.8Hz), 747 (d, 1 H, J=8.4Hz), 7.35 (m, 2 H), 6.74 (m, 1 H),
6.72 (d, 1H, J=16.0Hz), 6.62 (d, 2H, J=44Hz), 6.40 (d, 1 H, J=15.6Hz), 452 (d, 2H, J=6.0
Hz), 3.94 (d, 2H, J=6.0Hz), 3.86 (s, 6 H), 2.84 (s, 6H).
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ZRBRE 1 WERITIE 755F 92%. 1H-NMR (400 MHz, CDCI3): &10.27 (s, 1 H), 9.87 (s,
1H), 948 (br, 1H), 895 (t, 1H, J=6.0Hz), 8.83 (br, 1 H), 8.76 (d, 1 H, J=7.8 Hz), 8.68 (d,
1H, J=5.4Hz), 852 (s, 1 H), 8.03 (d, 2H, J=7.8Hz), 7.81 (d, 1 H, J=16.0Hz), 7.76 (dd, 2 H,
J=1.0 3.6Hz), 7.69 (m, 1H), 7.59 (d, 1 H, J=54Hz), 7.53 (dt, 1H, J=1.8 7.8Hz), 7.51 (dd,
2H, J=3.6 54Hz), 747 (d, 1H, J=8.4Hz), 7.35 (m, 2H), 7.15 (dd, 2H, J=3.6 5.4Hz), 6.89
(d, 2H, J=44Hz), 6.74 (m, 1 H), 6.64 (d, 1H, J=16.0Hz), 6.62 (d, 2H, J=44 Hz), 6.40 (d,

1H, J=15.6Hz), 452 (d, 2H, J=6.0Hz), 3.94 (d, 2H, J=6.0Hz), 2.84 (s, 6H).
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REF 179:

ZWBIRE 1 WERITIE, 7% 92%. 1H-NMR (400 MHz, DMSO-d6): §=10.27 (s, 1 H), 9.87
(s, 1H), 9.48 (br, 1H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1H, J=7.8 Hz),
8.68 (d, 1H, J=54Hz), 852 (s, 1 H), 810 (s, 1 H), 8.03 (d, 2H, J=7.8Hz), 7.92 (s, 1H),
7.69 (m, 1H), 7.63 (d, 1H, J=54Hz), 7.59 (d, 2H, J=88H), 7.53 (dt, 1 H, J=1.8 7.8 Hz),
7.47 (d, 1H, J=84Hz), 735 (m, 2H), 6.74 (m, 1H), 6.56 (d, 2H, J=8.8H), 648 (s, 2H),

6.40 (d, 1H, J=15.6 Hz), 452 (d, 2H, J=6.0Hz), 394 (d, 2H, J=6.0Hz), 284 (s, 6H),
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SBEE 1 ST, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): 8=1027 (s, 1 H), 9.87

=T AN

(s, 1H), 948 (br, 1 H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1 H, J=7.8 Hz),
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8.68 (d, 1H, J=54Hz), 852 (s, 1H), 810 (s, 1H), 803 (d, 2H, J=7.8Hz), 792 (s, 1 H),
7.69 (m, 1H), 763 (d, 1H, J=54Hz), 759 (d, 2H, J=88H), 753 (dt, 1H, J=1.8 7.8Hz),
747 (d, 1H, J=84Hz), 735 (m, 2H), 674 (m, 1H), 656 (d, 2H, J=88H), 648 (s, 2H),
6.40 (d, 1 H, J=156Hz), 452 (d, 2H, J=6.0Hz), 394 (d, 2H, J=6.0Hz), 3.61 (s, 12H), 2.84
(s, 6H).
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TREF 181:

SZWBIRE 1 WERTTIE, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): §=10.27 (s, 1 H), 9.87
(s, 1H), 9.48 (br, 1H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1H, J=7.8 Hz),
8.68 (d, 1H, J=54Hz), 852 (s, 1 H), 8.01 (d, 1H, J=16.0Hz), 8.03 (d, 2H, J=7.8Hz), 7.69
(m, 1H), 759 (d, 1 H, J=5.4Hz), 7.53 (dt, 1 H, J=1.8 7.8Hz), 747 (d, 1H, J=8.4 Hz),
735 (m, 2H), 7.10 (s, 2H), 6.74 (m, 1 H), 645 (d, 1H, J=16.0Hz), 6.40 (d, 1 H, J=15.6 Hz),
452 (d, 2H, J=6.0Hz), 3.94 (d, 2H, J=6.0 Hz), 3.32 (bs, 8 H), 2.84 (s, 6H), 2.35 (bs, 8§ H),

1.73 (bs, 8H).
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z L, e ot
SHS W ¢
1N (o} NH, ©
a | > 0 o . 182
A& 104 HN o NHZCP
REF 182:

SZWBIRE 1 WERTTIE, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): §=10.27 (s, 1 H), 9.87
(s, 1H), 9.48 (br, 1H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1H, J=7.8 Hz),
8.68 (d, 1H, J=54Hz), 852 (s, 1 H), 810 (s, 1 H), 8.03 (d, 2H, J=7.8Hz), 7.92 (s, 1H),
7.69 (m, 1H), 7.63 (d, 1H, J=54Hz), 7.59 (d, 2H, J=88H), 7.53 (dt, 1 H, J=1.8 7.8 Hz),
747 (d, 1H, J=84Hz), 735 (m, 2H), 6.74 (m, 1H), 656 (d, 2H, J=8.8H), 6.48 (s, 2H),
6.40 (d, 1H, J=15.6Hz), 4.52 (d, 2H, J=6.0Hz), 3.94 (d, 2H, J=6.0Hz), 2.84 (s, 6H).

SCHED] 183:
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1 1
HNJQN HNJ\‘N
o
— NH, A4145 O~ NH
by
KX ;« ¢
SN Si N”©
1 "N la @ \ " et 183
fead 112 SN i N~ ©
] TAY Ic

TREF 183:

SZWRIRE 1 WERTTIE, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): §=10.27 (s, 1 H), 9.87
(s, 1H), 9.48 (br, 1H), 895 (t, 1 H, J=6.0 Hz), 883 (br, 1H), 8.76 (d, 1H, J=7.8 Hz),
8.68 (d, 1H, J=54Hz), 852 (s, 1 H), 8.01 (d, 1H, J=16.0Hz), 8.03 (d, 2H, J=7.8Hz), 7.72
(dd, 2H, J=2.7 9.2Hz), 7.69 (m, 1H), 7.59 (d, 1 H, J=5.4Hz), 7.53 (dt, 1H, J=1.8 7.8 Hz),
7.47 (d, 1H, J=8.4Hz), 735 (m, 2H), 698 (dd, 2H, J=2.7 9.2Hz), 6.74 (m, 1H), 672 (d,
2H, J=72Hz), 664 (d, 1H, J=16.0Hz), 640 (d, 1H, J=15.6Hz), 4.52 (d, 2 H, J=6.0 Hz),
3.94 (d, 2H, J=6.0Hz), 337 (s, 12H), 2.84 (s, 6H), 0.54 (s, 6H),

SE a5 184

~o

[0} N -~
z NH; P N
A ,o\© s
S, CN=— -~ =
AN oo T + [ )-cro + —
k o, D_ /\Nk 07 ~0

HEE 184
e 184:

B 5 (0.575 g, 2.0 mmol) T~ 50 ml [FEFHA, IIA 2.4-— FEEKIZ (0306 g, 2.0 mmol),
2-EEEEMENY (0246 ¢, 2.2mmol). Z 5 (0.091g, 22ml), A 20 ml HEE, Ar fR3%A4F T SR
P48 h, RPMSEHEE, RRME, FEFHATEA, BRARVET 50 ml &k, AR AKX
Ve I, A MUK RSB N1, e e 28 T A MU, SRR Bl 70 B A=) 0.357 g, 7228 31%.
1H-NMR (400 MHz, DMSO0-d6): &=7.85 (t, 1 H, J=5.0Hz), 7.78 (d, 1H, J=16.0 Hz), 7.51 (d,
1H, J=72Hz), 718 (d, 1H, J=5.0Hz), 7.04 (d, 1 H, J=3.2Hz), 6.83 (d, 1H, J=5.0Hz), 6.71
(d, 1H, J=72Hz), 6.67 (d, 1H, J=8.8Hz), 652 (s, 1H), 649 (d, 1 H, J=16.0 Hz), 6.44 (s,
1H), 640 (d, 1H, J=2.8Hz), 6.25 (dd, 1 H, J=2.4 88Hz), 415 (s, 3H), 4.00 (d, 1H, J=5.0
Hz), 3.84 (s, 3H), 3.75 (s, 3H), 341 (t, 4H, J=82Hz), 2.75 (s, 3H), 1.21 (d, 6H, J=82
Hz).

SRt 185:

~o

\OJ@ .
COOH OaLN -’
P N
NH, Z H

o s

<D < s -

N X T + E/)—CHO + N ~
0”0

ew7 #4185
FRER 185:
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ZIRIRED 184 & T, 773 34%. 1H-NMR (400 MHz, DMSO-d6): §=7.85(t, 1 H, J=5.0 Hz),
7.76 (d, 1H, J=16.0Hz), 7.46 (d, 1H, J=9.2Hz), 7.18 (d, 1H, J=5.0Hz), 7.04 (d, 1H, J=32
Hz), 6.84 (s, 1H), 683 (d, 1H, J=5.0Hz), 6.70 (d, 1H, J=16.0Hz), 6.67 (d, 1H, J=8.8 Hz),
6.40 (d, 1H, J=2.8Hz), 6.25 (dd, 1H, J=24 88Hz), 599 (d, 1H, J=9.2Hz), 415 (s, 3H),
4.00 (d, 1H, J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 3.26 (m, 4H), 2.88 (t, 2H, J=6.5Hz),

2.75 (t, 2H, J=6.5Hz), 2.65 (s, 3H), 1.96 (m, 4H),

SEHtEf 186:
\o
COOH
z NH,
F Q _o ( J:
HO S @ + @—CHO + N o
F oQ
A 10 P et 1ee
BRET 186:

S IRIRED 184 & T, 775 34%. 1H-NMR (400 MHz, DMSO-d6): &=11.81 (s, 1H), 7.85
(t, 1H, J=5.0Hz), 7.82(d, 1H, J=16.0Hz), 7.47 (dd, 1H, J=2.0, 11.4Hz), 7.18 (d, 1 H, J=5.0
Hz), 7.04 (d, 1H, J=32Hz), 6.83 (d, 1H, J=5.0Hz), 6.67 (d, 1 H, J=8.8Hz), 647 (d, 1H,
J=16.0Hz), 6.40 (d, 1 H, J=2.8 Hz), 630 (s, 1 H), 6.25 (dd, 1 H, J=2.4 88Hz), 4.15 (s, 3H),

4.00 (d, 1H, J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.75 (s, 3H),
St 187

&Y 187

REF 187:

ZIRIRED 184 & T, 775 29%. 1H-NMR (400 MHz, CDCI3): §=7.85 (t, 1 H, J=5.0 Hz),
7.83 (d, 1H, J=16.0Hz), 7.51 (d, 2H, J=42Hz), 7.18 (d, 1H, J=5.0Hz), 7.04 (d, 1H, J=32
Hz), 6.83 (d, 1H, J=5.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.48 (d, 1H, J=16.0Hz), 6.40 (d, 2 H,
J=42Hz), 635 (d, 1 H, J=2.8Hz), 6.25 (dd, 1 H, J=2.4 88Hz), 4.15 (s, 3H), 4.00 (d, 1H,

J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.65 (s, 6H), 2.75 (s, 3H),
St 188:

2N

R4t 188

BREF 188:
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ZIRIRED 184 & T, 772 32%. 1H-NMR (400 MHz, CDCI3): §=8.30 (d, 1 H, J=16.4 Hz),
7.85 (t, 1 H, J=5.0Hz), 7.81 (d, 1H, J=16.0Hz), 7.55 (d, 2H, J=42Hz), 751 (d, 1H, J=164
Hz), 740 (d, 1H, J=4.8), 729 (d, 1H, J=4.8Hz), 7.18 (d, 1 H, J=5.0Hz), 7.09 (d, 1H, J=4.4
Hz), 7.04 (d, 1H, J=32Hz), 6.83 (d, 1H, J=5.0Hz), 6.67 (d, 1 H, J=8.8Hz), 649 (d, 1H,
J=16.0 Hz), 6.40 (d, 2 H, J=42Hz), 635 (d, 1 H, J=28 Hz), 6.25 (dd, 1H, J=2.4 8.8 Hz),
4.15 (s, 3H), 4.00 (d, 1H, J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 2H), 3.70 (s, 3H), 2.75 (s,
3H), 260 (s, 3H).

K5 189:

FREF 189:

ZIRIRED 184 & T, 772 30%. 1H-NMR (400 MHz, CDCI3): §=8.01 (d, 1 H, J=16.0 Hz),
785 (t, 1H, J=5.0Hz), 7.79-7.82 (m, 4H), 7.72 (d, 2H, J=4.4Hz), 7.44-747 (m, 6 H), 7.18
(d, 1H, J=5.0Hz), 7.04 (d, 1H, J=3.2Hz), 6.90 (d, 2H, J=4.4Hz), 6.83 (d, 1H, J=5.0Hz),
6.67 (d, 1H, J=88Hz), 6.48 (d, 1 H, J=16.0Hz), 6.40 (d, 1H, J=2.8Hz), 625 (dd, 1 H, J=24
8.8Hz), 415 (s, 3H), 4.00 (d, 1H, J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.75 (s, 3H),

SEHED] 190:

BREF 190:

ZIRIRED 184 & T, 773 30%. 1H-NMR (400 MHz, CDCI3): §=7.85 (t, 1 H, J=5.0 Hz),
781 (d, 1H, J=16.0Hz), 7.18 (d, 1H, J=5.0Hz), 7.04 (d, 1 H, J=3.2Hz), 6.99 (d, 2H, J=8.8
Hz), 695 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=44Hz), 683 (d, 1 H, J=5.0Hz), 6.72 (d, 1H,
J=16.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.60 (d, 2H, J=4.4Hz), 6.40 (d, 1H, J=2.8 Hz), 6.25 (dd,
1H, J=2.4 88Hz), 415 (s, 3H), 4.00 (d, 1H, J=5.0Hz), 3.90 (s, 6H), 3.84 (s, 3H), 3.75
(s, 3H), 2.75 (s, 3H).

SCHED] 191

+ @—cuo + N

B4 191:
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ZIRIRED 184 & T, 775 32%. 1H-NMR (400 MHz, CDCI3): §=7.85 (t, 1 H, J=5.0 Hz),
7.81 (d, 1H, J=16.0Hz), 7.76 (dd, 2H, J=1.0 3.6Hz), 7.51 (dd, 2H, J=3.6 5.4Hz), 7.18 (d,
1H, J=5.0Hz), 7.15 (dd, 2H, J=3.6 54Hz), 704 (d, 1H, J=3.2Hz), 6.89 (d, 2 H, J=4.4 Hz),
6.83 (d, 1H, J=5.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.64 (d, 1 H, J=16.0Hz), 6.62 (d, 2 H, J=44

Hz), 640 (d, 1H, J=2.8Hz), 625 (dd, 1H, J=24 88Hz), 415 (s, 3H), 400 (d, 1 H, J=5.0
Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.75 (s, 3H).

SEHE 192:
~o
/COOH /o NH, P 5 ’i‘H
) + + oo + N — S
HOOO E/)_CHO HOOO
iie2 ]t 192
HREF 192:

ZRBARED 184 G T, 7% 32%. 1H-NMR (400 MHz, DMSO-d6): 8=8.10 (s, 1 H), 7.92
(s, 1H), 785 (t, 1H, J=5.0Hz), 759 (d, 2H, J=8.8H), 7.18 (d, 1H, J=5.0Hz), 7.04 (d,
1H, J=32Hz), 683 (d, 1H, J=5.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.56 (d, 2H, J=8.8H), 6.48

(ss 2H), 6.40 (d, 1H, J=2.8Hz), 625 (dd, 1 H, J=24 88Hz), 415 (s, 3H), 400 (d, 1H,
J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.75 (s, 3H).
SCHED] 193:

o

~,
o N: 73
GOOH NH s
2
7 oW

o~ ’°©
S, CN— » !
\,i‘ O (:“$/+e + E/)-CHO + \,i‘ O o\“ﬁzg

cl
#4100 et 193

BREF 193

ZIRIRED 184 & T, 773 31%. 1H-NMR (400 MHz, DMSO-d6): §=8.10 (s, 1H), 7.92
(s, 1H), 785 (t, 1H, J=5.0Hz), 759 (d, 2H, J=88H), 7.18 (d, 1H, J=5.0Hz), 7.04 (d,
1H, J=32Hz), 683 (d, 1H, J=5.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.56 (d, 2H, J=8.8H), 648
(s» 2H), 6.40 (d, 1H, J=2.8Hz), 6.25 (dd, 1H, J=2.4 88Hz), 4.15 (s, 3H), 4.00 (d, 1H,

J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 361 (s, 12H), 2.75 (s, 3H).

S 194
OOH NH,
Z 0
|\ + + @—cuo + N
HoN (o] ?IZCIG oy HoN
b2 104 #4194
RET 194:

ZRBARED 184 G T, 7% 30%. 1H-NMR (400 MHz, DMSO-d6): 8=8.10 (s, 1 H), 7.92

(s, 1H), 785 (t, 1H, J=5.0Hz), 759 (d, 2H, J=88H), 718 (d, 1H, J=5.0Hz), 7.04 (d,
1H, J=32Hz), 683 (d, 1H, J=5.0Hz), 6.67 (d, 1H, J=8.8Hz), 6.56 (d, 2H, J=88H), 648
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(s, 2H), 6.40 (d, 1H, J=2.8Hz), 6.25 (dd, 1 H, J=24 88Hz), 415 (s, 3H), 4.00 (d, 1 H,
J=5.0Hz), 3.84 (s, 3H), 3.75 (s, 3H), 2.75 (s, 3H).

S 195:

*Ei@
OCH NH,
P _o. @ . 7 P NH,
@ \ + + [,)—cuo + N — @ \
L i ~ VAT
LEW 112 #4195
RET 195:

ZIRIRED 184 BT, 773 29%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.72 (dd, 2H, J=2.7 92Hz), 7.85 (t, 1 H, J=5.0Hz), 7.18 (d, 1H, J=5.0Hz), 7.04 (d,
1H, J=32Hz), 698 (dd, 2H, J=2.7 92Hz), 683 (d, 1H, J=5.0Hz), 6.72 (d, 2 H, =72 Hz),
6.67 (d, 1H, J=88Hz), 6.64 (d, 1 H, J=16.0Hz), 6.40 (d, 1H, J=2.8Hz), 625 (dd, 1 H, J=24

8.8Hz), 415 (s, 3H), 400 (d, 1H, J=5.0Hz), 3.84 (s, 3H), 337 (s, 12H), 3.75 (s, 3H),
2.75 (s, 3H), 0.54 (s, 6H).

it 196:
7 Q
[o] N,
olon s TR+ Bt —= (OO
S N o oQ / A \ e
/ \ \c| cl
A 115 #Rét 196
PREF 196:

ZIRIRED 184 BT, 773 29%. 1H-NMR (400 MHz, DMSO-d6): §=8.01 (d, 1H, J=16.0
Hz), 7.85 (t, 1 H, J=5.0Hz), 7.78 (d, 2H, J=12Hz), 7.18 (d, 1 H, J=5.0Hz), 7.10 (s, 2H),
7.04 (d, 1H, J=32Hz), 683 (d, 1H, J=5.0Hz), 6.67 (d, 1 H, J=8.8Hz), 6.54 (d, 1 H, J=16.0
Hz), 6.40 (d, 1H, J=2.8Hz), 6.25 (dd, 1H, J=24 8.8Hz), 4.15 (s, 3H), 4.00 (d, 1 H, J=5.0
Hz), 3.84 (s, 3H), 3.77 (t, 4H, J=8.0Hz), 3.75 (s, 3H), 3.19 (s, 6H), 2.90 (t, 4H, J=8.0
Hz), 2.75 (s, 3H), 0.54 (s, 6H).

S 197
o%i NH
CHO Brs N N
N o +
k NH, N
a4 ftr 146 C
Bt 197

RET 197:

Befy (0130 g, 2.0 mmol) T 100 ml = FEIEA, JIA 50 ml AR VIERLR, A &R,
Ar TR T FRBEE 30 2047, IMAALEY) 146 (SR SCHR A FF 715 A Al Anne-Marie. R. Dechert et al.
Bioorg. Med. Chem. 2010. 18. 6230-6237.) (0.504 g, 1.0 mmol) 40°CHIEINF 2 /N, K RAH E =,
HEANEED 4 (0.245 g, 1.0 mmol) 19 5 ml W R/KUSRRIRIE IR, ZRWELIR, KH, MA3 N
IR, EIRBEE 30 08P, RBTEE, W, EREATIER, BRRVE MRS EE7Y 0449 g,
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69%. 1H-NMR (400 MHz, DMSO-d6)>: 6=7.78 (d, 1H, J=16.0Hz), 7.51 (d, 1H, J=72Hz), 7.28
(m, 10H), 6.71 (d, 1H, J=72Hz), 649 (d, 1H, J=16.0Hz), 652 (s, 1H), 644 (s, 1 H),
453 (m, 1H), 438 (m, 1H), 39 (s, 2H), 341 (t, 4H, J=8.2Hz), 3.07 (dd, 1H, J=6.8 138
Hz), 294 (dd, 1 H, J=84 13.8Hz), 2.86 (t, 2H, J=72 Hz), 1.87 (m, 1 H), 1.60 (m, 3 H),

1.36 (m, 2H), 1.21 (d, 6H, J=82Hz).

STt 198:
HO Br. i N NJOL
N H
H (o] +
heme Lhé.*'«wzue
et 198
PRET 198:

FRAREE 197 & T, 725 71%. 1H-NMR (400 MHz, DMSO0-d6): 6=11.81(s, 1 H), 7.82(d,
1H, J=16.0Hz), 747 (dd, 1H, J=2.0, 11.4Hz), 7.28 (m, 10H), 647 (d, 1 H, J=16.0 Hz), 6.30
(s, 1H), 453 (m, 1 H), 438 (m, 1 H), 3.9 (s, 2H), 3.07 (dd, 1 H, J=6.8 13.8 Hz), 2.94
(dd, 1H, J=84 13.8Hz), 2.86 (t, 2H, J=7.2Hz), 1.87 (m, 1H), 1.60 (m, 3 H), 136 (m,

2H).
K] 199:

NN, NS
FF
By 26 NH,
L&Y 148

o:jo

H

HO Brs N, N o
—»

S 0H
‘

BREF 199:

YRR RE 197 & T, 725 71%. 1H-NMR (400 MHz, CDCI3): 6=7.83 (d, 1 H, J=16.0 Hz),
751 (d, 2H, J=42Hz), 728 (m, 10H), 648 (d, 1H, J=16.0Hz), 6.40 (d, 2 H, J=42 Hz),
453 (m, 1H), 438 (m, 1H), 39 (s, 2H), 3.07 (dd, 1 H, J=6.8 13.8Hz), 2.94 (dd, 1 H,
J=8.4 13.8Hz), 2.86 (t, 2H, J=7.2 Hz), 2.65 (s, 6 H), 1.87 (m, 1 H), 1.60 (m, 3H), 1.36 (m,

2H).
St 200:

HEY 146

B 200:
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5 54 (0374 g, 1.0mmol) T 100 ml BB, I 35 ml /K S GRiafg, ARG
THEALER (0348 g, 4.0mmol), Ar RIS T EIRBE:, RMSEE, E, IR EERTER, LW
a8, BEHT N —E.

Befy (0130 g, 2.0 mmol) T 100 ml = FEIEA, JIA 50 ml AR VIERLR, A &R,
Ar TR T FRBEE 30 2047, IMAALEY) 146 (SR SCHR A FF 715 A Al Anne-Marie. R. Dechert et al.
Bioorg. Med. Chem. 2010. 18. 6230-6237.) (0.504 g, 1.0 mmol) 40°CHIEINF 2 /N, K RAH E =,
FEN LB EPIR 5 ml GK DS RIA R, FEMEIA, KH, A 3N R, ZiRHeE30
e, RELSEEE, WU, BERE AT, BRARMIG RAM B 0.475 g, FREE 61%. 1H-NMR (400
MHz, CDCI3): $=8.01 (d, 1 H, J=16.0 Hz), 7.79-7.82 (m, 4 H), 7.72 (d, 2 H, J=4.4Hz), 7.44-7.47
(m, 6H), 728 (m, 10H), 6.83 (d, 2H, J=44Hz), 648 (d, 1H, J=16.0Hz), 4.53 (m, 1H),
438 (m, 1H), 39 (s, 2H), 3.07 (dd, 1 H, J=6.8 13.8 Hz), 2.94 (dd, 1 H, J=8.4 13.8 Hz),
2.86 (t, 2H, J=72Hz), 187 (m, 1 H), 1.60 (m, 3H), 1.36 (m, 2H).

S 201:
SN LA
H
+
NH,
EY) 146
N #et 201 A
TREF 201:

ZIBIRER 200 & T, 77# 59%. 1H-NMR (400 MHz, CDCI3): §=7.81 (d, 1 H, J=16.0 Hz),
7.28 (m, 10H), 6.99 (d, 2H, J=8.8Hz), 6.97 (d, 4H, J=8.8Hz), 6.89 (d, 2H, J=4.4Hz), 6.72
(d, 1H, J=16.0Hz), 6.62 (d, 2H, J=44Hz), 453 (m, 1H), 438 (m, 1H), 39 (s, 2H),
3.86 (s, 6 H), 3.07 (dd, 1 H, J=6.8 13.8Hz), 2.94 (dd, 1 H, J=8.4 13.8Hz), 2.86 (t, 2H, J=7.2
Hz), 1.87 (m, 1H), 1.60 (m, 3H), 1.36 (m, 2H).

SEHEA) 202:

NH,
L& 146

BREF 202:

ZIBIRER 200 & T, 772 57%. 1H-NMR (400 MHz, CDCI3): §=7.81 (d, 1 H, J=16.0 Hz),
7.76 (dd, 2 H, J=1.0 3.6Hz), 7.51 (dd, 2 H, J=3.6 5.4Hz), 7.28 (m, 10 H), 7.15 (dd, 2 H,
J=3.6 54Hz), 689 (d, 2H, J=4.4Hz), 6.62 (d, 2H, J=4.4Hz), 6.64 (d, 1H, J=16.0 Hz), 4.53
(m, 1H), 438 (m, 1H), 39 (s, 2H), 3.07 (dd, 1H, J=6.8 13.8Hz), 2.94 (dd, 1H, J=8.4
13.8Hz), 2.86 (t, 2H, J=7.2Hz), 1.87 (m, 1H), 1.60 (m, 3H), 1.36 (m, 2H).

S 203:
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ity 76 A 146

BREF 203:

ZIBIRER 200 & T, 772 57%. 1H-NMR (400 MHz, CDCI3): §=7.83 (d, 1 H, J=16.0 Hz),
7.28 (m, 10H), 7.18 (d, 2H, J=42Hz), 683 (d, 1H, J=16.0Hz), 6.30 (d, 2H, J=4.2 Hz),
542 (s, 2H), 453 (m, 1H), 438 (m, 1H), 4.01 (s, 2H), 3.90 (s, 6H), 3.07 (dd, 1 H, J=6.8
13.8Hz), 2.94 (dd, 1H, J=8.4 138Hz), 2.86 (t, 2H, J=7.2Hz), 1.87 (m, 1 H), 1.60 (m, 3 H),
1.36 (m, 2H),

S 204:

{131 NH,
HEY 146

BREF 204:

ZIRIRER 200 & T, 775 60%. 1H-NMR (400 MHz, DMSO-d6): 6=8.26 (d, 2H, J=144
H) 8.01 (d, 1H, J=92H), 7.68 (d, 1 H, J=92H), 749 (t, 2H, J=8.0H), 7.46(d, 2H, J=7.6
Hz), 7.38 (t, 2H, J=7.6 H), 733 (d, 2H, J=8.4 Hz), 7.28 (m, 10 H), 7.22 (bp, 2H), 4.59 (m,
1H), 451 (q, 4H, J=72Hz), 438 (m, 1 H), 3.92(s, 3H), 3.85 (s, 2H), 3.07 (dd, 1H, J=6.8
13.8Hz), 2.94 (dd, 1H, J=8.4 13.8Hz), 2.86 (t, 2H, J=7.2Hz), 1.87 (m, 1 H), 1.81 (s, 6 H),
1.60 (m, 3H), 1.56 (t, 6H, J=72H), 136 (m, 2H).,

SR 205:
iij@
Lo — A
&R 205: o

ZHBIREN 200 & RTI%, 7R3 60%. 1H-NMR (400 MHz, DMSO0-d6): &=12.1 (s, 1H), 10.28
(s, 2H), 10.25(s, 1H), 10.17 (d, 2H, J=4.4 Hz), 9.46 (d, 2H, J=4.4 Hz), 9.39 (d, 2H, J=4.4 Hz),
936 (d, 2H, J=4.4Hz), 8.01 (d, 1H, J=8.8 Hz), 7.8 (d, 1H, J=8.8 Hz), 7.28 (m, 10 H), 4.53 (m,
1H), 438 (m, 1H), 39 (s, 2H), 3.07 (dd, 1H, J=6.8 138Hz), 294 (dd, 1H, =84 13.8
Hz), 2.86 (t, 2H, J=7.2Hz), 1.87 (m, 1H), 1.60 (m, 3H), 136 (m, 2H), -3.05(s, 2H).
S 206
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~,
’ 0
OsOH Oy N O N NH;
P P \\INr
cHO ~o
NH,

Xy — X — ) A
\(V)Ts\N 0”0 \H?N o] \("rs\N 0™ ~0 \H’G\N 0”0
ey 147 e 148 e 149 Het 206
WEY) 147:

SR CER AT I (L, Zhao et al. Adv. Funct. Mater. 2014, 24, 363—371.) 1H-NMR (400 MHz,
CDCI3): §=7.34 (d, J=8.8Hz, 1H), 6.55 (dd, J=8.8, 2.8 Hz, 1 H), 6.46 (d, J=2.0Hz, 1H), 5.93
(s, 1H), 320 (t, J=8.0Hz, 4H), 2.33 (s, 3H), 1.56 (m, 4H), 1.28 (m, 20 H), 0.88 (m,
6H).

&Y 148:

SWRALEY) 4 &I, 7% 33%. 1H-NMR (400 MHz, CDCI3): §=10.01(s, 1 H), 7.34 (d,
J=88Hz, 1H), 655 (dd, J=8.8, 2.8 Hz, 1H), 6.46 (d, J=2.0Hz, 1 H), 593 (s, 1 H), 320 (t,
J=8.0Hz, 4H), 156 (m, 4H), 128 (m, 20H), 0.88 (m, 6 H).

& 149:

SZWRALEY) 2 & T, 72% 79%. 1H-NMR (400 MHz, CDCI3): 6=7.81 (d, J=16.0 Hz, 1 H),
736 (d, J=8.8Hz, 1 H), 7.01 (d, J=16.0Hz, 1H), 6.59 (dd, J=8.8, 2.8 Hz, 1 H), 6.42 (d, J=2.0
Hz, 1H), 591 (s, 1H), 323 (t, J=8.0Hz, 4H), 1.55 (m, 4H), 1.28 (m, 20 H), 0.88 (m,
6H).

BREF 206:

SZWBIRE 1 WERITIE, 7% 89%. 1H-NMR (400 MHz, DMSO-d6): §=7.81 (d, J=16.0Hz, 1
H), 7.36 (d, J=8.8Hz, 1H), 728 (s, 1 H), 7.01 (d, J=16.0Hz, 1H), 6.59 (dd, J=8.8, 2.8 Hz,
1H), 6.64 (s, 2H), 642 (d, J=2.0Hz, 1H), 591 (s, 1H), 4.12 (t, J=54Hz, 2H), 3.87 (s,
6H), 3.70 (s, 2H), 330 (t, J=6.0Hz, 2H), 3.23 (t, J=8.0Hz, 4H), 2.08 (m, 2H), 1.55 (m,
4H), 128 (m, 20H), 0.88 (m, 6H),

St 207

~o

0O, OH O N0 Na NH

OH OH 7 7 ~o ¥
i:(&—’ @{1 i A5 (ol >
N H —_— N N
07~0 ‘(0/\)'1’:"5()‘ 0"~ ‘(0’\)1576()‘ 0"~0 "(0’\)'15*5()1 o0

a9 150 &Y 151 HEY 152 #4207

HO.
1§

& 150:

SR SCER A 7% (L, Y, Zhu. et al. J. AM. CHEM. SOC. 2010, 132, 10645—10647.), 1H-NMR (400
MHz, DMSO-d6): 6=7.44 (d, J=8.8Hz, 1 H), 6.60 (dd, J=8.8, 2Hz, 1 H), 6.47 (s, 1H), 6.10 (s,
1H), 5.64 (s, 1H), 467 (s, 2H), 416 (s, 2H), 347 (q, J=6.8 Hz, 2H), 1.12 (t, J=6.8 Hz,
3H).

& 151:

ZRBIRE 1 W& RITIE 72% 77%. 1TH-NMR (400 MHz, DMSO-d6): §=7.45 (d, J=8.8 Hz, 1 H),
6.61 (dd, J=8.8, 2Hz, 1 H), 6.49 (s, 1H), 6.10 (s, 1 H), 5.64 (s, 1H), 4.69 (s, 2H), 4.18 (s,
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2H), 3.68-3.55 (m, 56 H), 3.50 (t, J=4.8Hz, 2H), 349 (q, J=6.8Hz, 2H), 3.24 (s, 3H), 2.87
(t, J=4.8Hz, 2H), 1.12 (t, J=6.8Hz, 3H).,

& 152:

SIBEY) 25 ME I, 775 45%. 1H-NMR (400 MHz, DMSO-d6): §=7.98 (d, J=16.0 Hz,
1H), 745 (d, J=8.8Hz, 1 H), 698 (d, J=16.0 Hz, 1 H), 6.61 (dd, J=8.8, 2Hz, 1H), 6.49 (s,
1H), 6.10 (s, 1H), 5.64 (s, 1H), 4.18 (s, 2H), 3.68-3.55 (m, 56 H), 3.50 (t, J=4.8 Hz, 2 H),
3.49 (q, J=6.8Hz, 2H), 324 (s, 3H), 2.87 (t, J=48Hz, 2H), 1.12 (t, J=6.8Hz, 3 H).

TREF 207:

SZWBIRE 1 WERITIE, 7% 78%. 1H-NMR (400 MHz, DMSO-d6): §=7.98 (d, J=16.0Hz, 1
H), 7.66 (s, 1H), 728 (s, 1H), 745 (d, J=8.8Hz 1H), 698 (d, J=16.0Hz, 1H), 6.64 (s, 2
H), 6.61 (dd, J=8.8, 2Hz, 1H), 6.49 (s, 1H), 6.10 (s, 1 H), 5.64 (s, 1H), 4.18 (s, 2H), 4.12
(t, J=54Hz, 2H), 3.86 (s, 6H), 3.70 (s, 2 H), 3.68-3.55 (m, 56 H), 3.50 (t, J=4.8 Hz, 2 H),
3.49 (q, J=6.8 Hz, 2H), 3.30 (t, J=6.0Hz, 2H), 324 (s, 3H), 2.87 (t, J=4.8 Hz, 2 H), 2.08
(m, 2H) ,1.12 (t, J=6.8 Hz, 3H).

STt 208:
OH Og M~ O ) N, NH,
) N i i S0LT
NH;
RNy — 63 - H N — H =
HOy~N 0"~0 ‘(o’\)'ﬁ’g"NJi%éo ‘(0’\)'7NL1AN\fo o oy L(\N\?o 0
o o
X fo«;ri oy for g
A4 153 Team 154 b4 155 st 208
& 153:

S CHRA T 7% (H, Volker. et al. Angew. Chem, Int, Ed, 2005, 44, 7887—7891.) 1H-NMR (400
MHz, DMSO-d6): 6=7.47 (d, J=89Hz, 1H), 6.56 (dd, J=9.0, 24 Hz, 1H), 6.45 (d, J=2.4 Hz,
1H), 614 (s, 1H), 553 (s, 1H), 4.68 (s, 2H), 421 (s, 4H).

W& 154:

ZWBIRE 1 W& RITIE 7% 67%. 1H-NMR (400 MHz, DMSO-d6): 6=7.47 (d, J=8.9Hz, 1 H),
6.56 (dd, J=9.0, 24Hz, 1H), 645 (d, J=24Hz, 1H), 614 (s, 1H), 553 (s, 1H), 4.68 (s,
2H), 421 (s, 4H), 3.56—3.61 (m, 48 H), 3.51 (t, J=52Hz, 4H), 3.21 (s, 6 H), 2.87 (t, J=52
Hz, 4H).

& 155:

SIBEY) 25 MERITEE, 775 76%. 1H-NMR (400 MHz, DMSO-d6): &=8.11 (d, J=16.0 Hz,
1H), 749 (d, J=89Hz, 1H), 7.89 (d, J=16.0Hz, 1 H), 6.61 (dd, J=9.0, 2.4 Hz, 1 H), 6.49 (d,
J=2.4Hz, 1H), 6.14 (s, 1 H), 553 (s, 1H), 421 (s, 4H), 3.56—3.61 (m, 48 H), 3.51 (t, J=5.2
Hz, 4H), 3.21 (s, 6H), 2.87 (t, J=5.2Hz, 4H).

BREF 208:

HRRREE 1 &G RTIE 72F 91%. 1H-NMR (400 MHz, DMSO-d6): §=8.11 (d, J=16.0Hz, 1
H), 749 (d, J=89Hz, 1H), 728 (s, 1H), 6.89 (d, J=16.0Hz, 1 H), 6.64 (s, 2H), 6.61 (dd,
J=9.0, 24Hz, 1H), 649 (d, J=24Hz, 1H), 6.14 (s, 1H), 553 (s, 1H), 421 (s, 4H), 4.12
(t, J=54Hz, 2H), 3.86 (s, 6H), 3.70 (s, 2H), 3.56—3.61 (m, 48 H), 3.51 (t, J=52Hz, 4H),
330 (t, J=6.0Hz, 2H), 321 (s, 6H), 2.87 (t, J=5.2Hz, 4H), 2.08 (m, 2H).

SE a5 209:
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WEREHIMN & A HE BN PBS VWA, BCENIREIZORE N 2 uM, A ZEEHN 10 mM RS
W, FRGWRET 37CE 72 /0N, MFESEET, RN CBERREERAIE 90T b, FFEET
37CHE 72 /N, EHZRICH EaETHRMIARE fa aoREAR AL, S5 R EE 1 s,

MR 1 FIFBERE B 7 R80T, W IR CIR RTINS, BREEK T we R
I, i H B S AR R EEAE PBS SRR AR KK, 5505 BN AUE , EERE I & T AL
TRETIDOGERE SRS AR, 2OMBUS 0L LA FR) L TR B, JFHRER S, UEHAK RN
InpcsE A EREt, BARG IR T RBIVERT, TR ISR OB RIRE SR iR A A, 1 BRI i

gR bl AKIRE RS, BA RIFMZOGS IR, JEHEM RS, BKT
{EHl i

St 210+

KRR S0 B R B R A R AFES, IRAFER P IOERETZORE RN 2 uM (A, % 83-89 Jin
A 2 uM JEALER, TREF 90-110 IIN 4 uM BYSEACER, $REE 111-126 IO 2 uM BISEAER), B ARK
[N 5Um, Hrh, % 1-56 %8 T eDHFR (L28C) (C. R. Jing, V. W. Cornish. ACS Chem. Biol. 2013, 8,
17104—1712.), #REF 57-82 X} T AFIBREL AT B (hCA ) (Yousuke Takaoka. et al. J. AM. CHEM. SOC.
2006, 128, 3272—3280.), FREl 83-110 %f B F 2t HIS-tag (Shohei Uchinomiya. et al. Chem. Commun.,
2013, 49, 5022—5024.), &% 111-126 %F 3 T D4-tag( Hiroshi Nonaka. et al. J. AM. CHEM. SOC. 2007, 129,
15777—15779.), #REF 127-140 XN F4EKFF (Caterina. Carmi. et al. J. Med. Chem. 2012, 55,
2251—2264.), /%t 141-155 % T2 1 BTK(Nora Liu. et al. Org. Biomol. Chem., 2015, 13, 5147—5157.),
PR 156-183 X2 T2 H INK (T. H. Zhang. et al. Chemistry and Biology. 2012, 19, 140—154.) 4T
184-196 %3 T 4 PDI (Shili. Xu. et al. PNAS. 2012, 109, 16348—16353.), #4&f 197-205 XN T-4H 7%
H#EE (Leslic O. et al. ACS Chem. Biol. 2015, 10, 1977—1988.), KB &GHENET 37°CHFE 2 /My, {5 A
RN IEICE TR AL R GR AL, RN 1 i,

HEE 1 PEFEARE & 7R o 51 AR BIRE DGR R S E OSSR RORIK, Ba4A
R IEEAL PBS SRR AR KA, MIRETSENS S S, HSERENE T R, HREW
RHRE S RIE R, POUBTEMEOR LA MR T AU b, SRR, AR IR T 5
BAZE, FHPOCIE RS, RA RGO ER .

1 REE RS SR EER I 45

&7k B IREE e HE A RS éﬁé\%ﬂ% HJa %ﬁ%;@%ﬁuiﬁ%
B B H K/nm | SOEBGE AR JHRRHTZ. H
| <0.001 0.45 455 1232 1699
et o <0.001 0.41 475 1451 1372
et 3 <0.001 0.63 502 876 998
et 4 <0.001 0.81 531 888 637
et s <0.001 0.61 515 1423 1352
BEt 6 <0.001 0.65 515 1135 1211
et 7 <0.001 0.63 517 892 997
PEEt g <0.001 0.29 506 456 756

109



WO 2018/223876 PCT/CN2018/088987

et 9 <0.001 0.4 475 756 651
e 10 <0.001 0.38 525 452 395
e 11 <0001 0.99 515 1132 1293
T 12 <0001 0.38 569 756 737
713 <0001 0.26 641 625 667
e 14 <0.001 0.41 585 989 986
e 15 <0.001 0.29 655 530 487
75 16 <0001 0.28 585 860 776
e 17 <0001 0.42 632 1123 837
e 18 <0001 0.23 723 625 659
2419 <0001 0.48 610 756 769
e 20 <0.001 0.65 580 1010 910
A 21 <0001 0.56 621 862 976
) <0.001 0.47 645 756 667
23 <0001 0.89 570 1152 1211
A 24 <0001 091 583 1263 1324
A 05 <0001 0.88 565 1152 1211
4 26 <0001 0.79 575 1892 1987
et 27 <0.001 0.75 570 1623 1532
et 08 <0001 0.78 625 862 798
4 29 <0001 0.68 570 1356 1222
24 30 <0001 0.44 675 1023 912
A 31 <0001 0.22 509 1823 1986
e 32 <0.001 0.74 572 1356 1235
33 <0001 0.96 510 1563 2119
PREt 34 <0.001 0.95 510 1997 2013
5 35 <0001 0.89 553 1236 1456
4 36 <0001 0.87 572 2013 1211
e 37 <0001 0.79 589 1862 1365
et 38 <0001 0.61 571 956 865
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e 30 <0.001 0.74 610 862 658
RE 40 <0.001 0.76 633 1536 1172
A 41 <0001 0.95 510 1286 1652
A 40 <0001 0.87 650 956 846
A 43 <0001 0.66 600 866 992
e 44 <0.001 0.61 605 1520 1235
et 45 <0.001 0.51 615 1423 1148
A 46 <0001 0.42 665 997 889
e 47 <0001 0.51 710 962 685
et 48 <0001 0.45 626 792 892
4 49 <0001 0.53 670 816 715
e 50 <0.001 0.89 664 917 892
A 51 <0001 0.96 555 756 674
e 52 <0.001 0.15 570 892 895
7 53 <0001 0.17 655 999 969
A 54 <0001 0.19 657 586 435
A 55 <0001 0.29 621 1515 1352
4 56 <0001 0.29 425 1486 1325
et 57 <0.001 0.45 475 1236 1599
e 58 <0001 0.42 502 862 895
24 59 <0001 0.64 531 956 637
24 60 <0001 0.29 515 1536 1293
4 61 <0001 0.42 569 785 737
e 62 <0.001 0.29 641 962 667
75 63 <0001 03 585 886 986
e 64 <0.001 0.23 587 923 986
75 65 <0001 0.48 581 976 899
4 66 <0001 0.89 620 946 976
7 67 <0001 0.42 655 862 776
e 68 <0001 0.48 632 874 837
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=t 60 <0.001 0.63 723 996 695
=t 70 <0.001 0.92 645 756 667
R 7] <0.001 0.23 570 1152 1211
REL T <0.001 0.89 510 2012 2191
REL 73 <0.001 0.76 570 1013 897
et 7 <0.001 0.96 610 862 676
et 75 <0.001 0.87 633 986 1117
REL 76 <0.001 0.66 510 1532 1761
Rt 77 <0.001 0.46 665 986 878
L 78 <0.001 0.53 710 867 651
REL 70 <0.001 0.89 626 876 891
=t 30 <0.001 0.15 664 878 875
mE 3] <0.001 0.29 655 999 927
met g <0.001 0.21 621 652 432
REL 33 <0.001 0.42 475 1823 1372
IREL 34 <0.001 0.48 502 1015 998
IREL 35 <0.001 0.63 531 962 637
IREL 36 <0.001 0.91 515 1456 1293
et g7 <0.001 0.41 569 881 737
REL 83 <0.001 0.28 585 886 986
IREL 30 <0.001 0.47 580 912 899
REL 00 <0.001 0.42 475 1458 1372
®EL o] <0.001 0.64 502 814 998
met o <0.001 0.8 530 862 637
REL 03 <0.001 0.89 515 1125 1293
et o4 <0.001 0.41 569 856 737
REL 05 <0.001 0.23 585 412 776
REL 06 <0.001 0.28 585 840 986
Rt o7 <0.001 0.47 580 903 899
REL O3 <0.001 0.89 620 912 976
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e 99 <0.001 091 650 903 997
5 100 <0.001 0.22 570 1301 1211
74 101 <0001 0.89 510 2010 2191
2102 <0001 0.76 571 756 897
ZEE 103 <0001 0.95 610 752 676
L 104 <0.001 0.87 633 1011 1117
e 105 <0.001 0.66 510 1523 1761
24106 <0001 0.45 665 921 878
7 107 <0001 0.53 710 756 651
108 <0001 0.15 664 841 875
24 109 <0001 0.89 626 888 891
e 110 <0.001 0.96 670 756 695
111 <0001 0.42 475 1523 1699
e 112 <0.001 0.45 502 1035 998
7113 <0001 0.61 531 687 637
e 114 <0001 0.92 515 1132 1293
7115 <0001 0.28 517 1203 1391
7116 <0001 0.23 585 884 776
e 117 <0.001 0.42 585 1032 986
A 118 <0001 0.47 580 889 899
7119 <0001 0.89 621 1024 976
74 120 <0001 091 645 756 668
121 <0001 0.89 510 1986 2129
e 122 <0.001 0.76 571 1035 897
123 <0001 0.95 610 785 676
et 124 <0.001 0.66 510 1526 1761
T 125 <0001 0.45 665 869 878
7 126 <0001 0.53 710 759 651
7 127 <0001 0.42 478 1526 1689
T 128 <0001 0.41 502 732 998
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e 129 <0.001 0.62 532 862 637
e 130 <0.001 09 515 1111 1211
A 131 <0001 0.47 580 921 899
132 <0001 0.89 621 876 976
4 133 <0001 09 648 652 667
e 134 <0.001 0.23 570 1320 1212
e 135 <0.001 09 510 1862 2196
7136 <0001 0.75 576 978 900
7 137 <0001 0.96 610 756 680
e 138 <0001 0.66 511 1235 1765
4 139 <0001 0.53 666 856 879
e 140 <0.001 0.56 711 716 655
A 141 <0001 0.41 478 1860 1875
et 142 <0.001 0.42 503 1456 1325
T4 143 <0001 0.62 533 1254 1001
A 144 <0001 09 516 1456 1299
A 145 <0001 0.29 643 956 689
A 146 <0001 0.48 581 759 900
e 147 <0.001 0.89 622 890 980
e 148 <0001 0.93 646 759 680
A 149 <0001 0.88 511 1869 2100
24150 <0001 0.75 574 923 899
4151 <0001 0.95 611 759 680
e 152 <0.001 0.66 511 1523 1780
4153 <0001 0.45 666 789 888
et 154 <0.001 0.53 711 956 655
T4 155 <0001 0.29 655 486 965
7156 <0001 0.76 475 1523 1370
w157 <0001 0.43 502 907 965
158 <0001 0.63 535 759 690
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e 159 <0.001 0.93 516 1523 1298
5 160 <0.001 0.42 570 865 748
75 161 <0001 0.29 585 999 988
74 162 <0001 0.48 583 869 878
4163 <0001 0.88 622 1023 987
1L 164 <0.001 0.93 648 759 669
5 165 <0.001 0.89 509 1986 2190
4 166 <0001 0.76 570 1014 901
7 167 <0001 0.67 510 1589 1766
168 <0001 0.51 600 1235 1023
4 169 <0001 0.45 665 926 897
5 170 <0.001 0.53 710 875 666
171 <0001 0.43 478 1348 1986
e 172 <0.001 0.41 503 1523 1130
T 173 <0001 0.62 533 1425 1356
A 174 <0001 0.92 515 1428 1391
T 175 <0001 0.42 655 856 479
7176 <0001 0.48 581 920 910
e 177 <0.001 0.89 622 1471 1021
178 <0001 0.93 649 1259 1021
179 <0001 0.89 511 2001 2110
24 180 <0001 0.75 575 1025 921
A 181 <0001 0.88 635 1426 1125
e 182 <0.001 0.65 511 1426 1782
A 183 <0001 0.48 666 1015 910
et 184 <0.001 0.43 477 1425 1689
A 185 <0001 0.41 502 1325 1426
A 186 <0001 0.61 526 862 896
e 187 <0001 0.92 515 1475 1325
e 188 <0001 0.28 586 1011 999
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5t 189 <0.001 0.48 581 986 910
5 190 <0.001 0.88 622 1025 979
74 191 <0001 091 646 960 680
192 <0001 0.95 510 1923 2193
74193 <0001 0.75 573 1015 899
e 194 <0.001 0.66 510 1756 1813
e 195 <0.001 0.46 665 990 889
74 196 <0001 0.53 711 860 856
7 197 <0001 0.44 475 1756 1899
e 198 <0001 0.41 532 856 645
24 199 <0001 0.61 516 1426 1298
5 200 <0.001 0.93 581 1023 910
74 201 <0001 0.47 622 997 988
e 202 <0.001 091 645 756 670
ZEE 203 <0001 0.68 570 1452 1534
T4 204 <0001 0.29 656 1021 932
T4 205 <0001 0.21 621 1024 1211
24 206 <0001 0.41 475 1451 1372
e 207 <0.001 0.42 475 1358 1221
208 <0001 0.42 475 1485 1215

TR, RE 83— 4RER 89 (AR LM — U B EIER, BRER 90—ERE 110 [ A
BN 2 5 M BRI, BRET TI—4REE 126 8 FH B BN — 5 L2 &AL

St 211

Hela 41 A (0 PR & 70 ALl A B FOARIE RO B 3R1E T B AARZE ) Hela 4188, RFIEE
FAR25 1 Hela-WT 4088 (Hela JREA4HAR) P T 14 mm IR 96 FLANMRIE IR T . S ARARAR 10 /N
S5, BERER 20 IRER 11, IRET 58, IRER 85, HRER 93, HRE 115, HREF 135, 4REF 142, REF 159, R4
176, #R%t 189, #R%EF 200 AN AR TKIE [ EEAFRZEN Hela IR KL B A AR 1) Hela-WT 412
MIEE IR ML SuM. FIE T 37°C AL RN E 2 /NN, A Leica TPS-8 JLE A R
B RS K BRGNS, SRIE 1 (D) ~ (12) fim. B 1B AR A BRI G
2h PI7E Hela-WT £l A A GEAS I ZIAH B KI5 Y6A5 5, U AEREN DA SZ A0 P Szl e 7 Pl
1A dHh30iA T B AFF% 1 Hela 4R AT DA 2158 210056155, RIGE 5358 200~610 f5 455,

DL s me i BH AR o] DLSC VR Fe MEAR IC B I N B B %8, I Bkt Rt i, RIS, 4RET
PICASZ UM P SR AR T R

St 212:
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iHid SDS-PAGE #iE #REr 5 & AN 4 &, HBI ISR G O AIRE b T8 A LIS
Wt. FEEREN 2. 1R 11, R%F 58, FRE 85, 4REF 93, £REF 115, #RE 135, #REF 142, 7% 159, &
BE 176 £REF 189, HREE 200 43 BT B 2 P LU NAREC R 2R E N 2 uM, KRR [T AR E 5
uM, B E T 37°CIEE 2 /N, BEARACRIIRE S 61 0E , IR NSRRI 2 X SDS-PAGE
Loading Buffer, ##ZHE 5 min, K3 2 min, 12000 rpm 50> 10 min, H EJZ295W, AIRRE S#EAT
SDS-PAGE %5, ZFRWE 24 (1) ~ (12) Fims.

ME 2 TRV S|, DL EEREFDOGHEEGE, HH, SHPEEASG G HENES.

S 213

BAREAVRES BUMNIREE 2. 188 4. #R4EF 530 484 55, #R%F 84, R4 90, #R4EF 115, 1RE
129, #REF 135 VB, S EREFIRE N 30 uM, HIESEEALWREN 0.1 uM,. 0.5 uM. 0.7 uM,
1.2uM. 45uM. 8.1uM. 13.1 uM. 14.8 uM HIEAFERIET, HIREFENIFRE T 37°C B 1 /M,
3R 26 6 G TR RS SR R AT Ak, ARIE R STGE R E SRR AW E 5UORE LR
B, &Rl 3~ 11 fis.

M 3~ 11 P LA, ¥EEAWEAE 0.1 uM~14.8 uM HI78 Bl A S54RER52 6 8 AT BA B
ILRPER R, [Rt, AT DARIE bR dh 28 B ARS8 A T 2 BRI

St 214

L ARG YE RS2 22 Fh R 2 00T, DRI, 2 {5 4 RNA I EE 8 1 RRAR G 1 S 2 2 T ) 1
NESEERER BRI A E TR ThES, 4 0.1 uM. 0.5 uM. 0.75 uM. 1.5 uM. 4.5 uM. 7.5 uM. 10.0 uM.
12.5 uM. 15.0 uM FEE 197 2B AE) 50 uM H4UE AR, S ZET 37°CI|E 3 /N, BEbR{UE
TFE SR, ARIBRE R ZOC R E RO E R RER SR E, 4R WE 12 R, 2O6RE
BEORE AR N 226 M40, TR R O BB, TR EVE Bl A 55 g R A BT
HILEPE R R

WAL R 5 ABEINAARET 197, FCE VRER 197 LW E N 30 uM BIRERIET, BRMIERET
37°CHEE 3 /T, B A SR IR S Y60 B, AR AR I 5 6 o B R o T 215 IS M B IR FE N 3.75 uM,
222 M s WA E R UK E Y 5.0 uM, AR iz Al R E A R A SRR 75%.

B LSRRG TR, AR BRERER AT A T A IIE R

S 215

RIGAFRED 2. REF 27, BREF 48 ATDIN A Thsic AR LS e BHARE H, LA Hela 4158 441
R T ARG FRICAS [ 40 2 AR 25 1R« Hela 400 5000 4R AR FLRE T 96 LI 4 3% I 4K
tr, 14 /NS 1ipo2000 iR 71 & 5 4%k cDHFR-L28C A [RI4NM 28 52 AL L, FE YT 24 /NN 2R 5 A
IR, A JCH 4 DMEM #5737 25150 2 O A& 0.2uM PREH I JCM 41355 77 5205 5 4000 2 /AT,
# i leica TCS-8 F: R A BB G AMBEIRICRCE . 4R ME 13 Bon, REFATDIERERER T
JEW RN Z RO AR EE R, AR EA R TaAL . IEERIR. SRR, mURAEMR. 4iE AR,
5 TP R4 B P B

LI 25 A B R ET B IR I RO ek, W DU N i e 4B i B8 hsic A 0 T R

St 216:

A B Ik A A ) A TR AR I LA 0 40 b PR MR B 1 A AR . AN B bk T 40 A P
[f13215 Bruton BEZIRELEE (BTK), 4 AN B 4N AE T T 14 mm FHFK 96 FLANMEREFRIR . 41
M BT 3000/4L, 3FE 12 /M. s AL B 4, A HANBIMATREN 143 AR5 72 2
MR IMm, 4RE T 37°C AR RN § 30 280, B A4UMTE M AERE 143 BT E e
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A2 uM KB JE 37C A mIE A T 2 /DT, RKEE 82 BTK sRRantl, fetss5 BTK ¥f
StEL S, MM BTK K25 5884 143 45616877, {HH Leica TPS-8 J: IR A RS G A A= ic 40
Mg ek, 1B 14A 45 BB RN _EIRIREE 14B Ao a5 S088, U0 BIIRET 9 e A2 40 i 1y
R TR 14A 400 A0 B T 40 T DURE I 258 LR 2655, RGME 5 1R 85 f%.

DL b SR 15 B AR VT DASE IR R AR e A R P AR B R A R IR E B L LSRR e
5, [N, BREFROEASZ AN A% R A

St 217:

B4, ¥k cDHFR & [FRZEM R pedna3.1-eDHFR-L28C (FEfE 4D A%t FURL pedna3.1-CAT
SRR MR FOR A RTE AR AR FR I Hh IE R i S IR R S N BRAR Y, R
HERERDE BEPR IR DNA, MRS H E . FORESS S 20 /N, KT 200 ul PBS A1 0.4uM 4R%f
27 I R B ST VE S B AR I FRiC eDHFR #EE A 6 NSRS/ R, BTk % 6 i ik
FAG BRI R/ BRFE SRR AL 2 5, R aE 15, Bl 15A BoR, HSTIRE 27 BORT R ik
pedna3.1-CAT /NI IEZJCARAG, el AR FERET B 28 BRI AR 2 6K, Wil 15 C, T
SHR%R 27 i) eDHFR i HE pedna3.1-eDHFR-L28C FI/N RATIE B A Bompaet, WK 15B, 55 MmE R
XTIRZH TG 25 £ o

DL b SRR BRERET B AN SZ A M A IR R BT DA A TSRS A Y, BT DR S AR Ie
IATERFEERA ) eDHFR #EEH, JF=EERILES .

SE et 218

I TRER AT DLA TSR T B EAR 22 RIAR L, DL eDHFR-L28C 9], A IERET %) B L i 304 B
fIARIL . 44 50 ng/Ul eDHFR-L28C-mKate fill & £ [ ZIA FURL InL ¥ ABE S (1) 52 RE 5P (AB s
W), 28°CHEFR 48 /NI, H 5 BH it B EKIES 50l 0.5 mM RUERER 21, 30 20405, 18] leica TCS-8
LR A BB RS AR IC AR . 45 R 16 T 16 (2) y mKate 7 eiliE, #HUEARIIEIS;
16 (1) 4ARENRGIEIE, 16B NARFEHRE, HFHERARNES, 16A NERFREE, R ESHE,
PN B ARTEFHRE Y 55 7%, HH5 mKate WHESEBEREMES.

DL b SRR BRERET B SZ A IR SRR S, BT DA A TSRS A Y, BT DR AR e %
IATEAE PR H, JE BRI ES .

S 219:

N6 AIE S ERET T DL iR R R R A AR, UL Hela 40BN, A IUERET AR K K7 1)
Fric. # Hela (Hela JFZR4IME) MR T, £K3 A, EMEER 05 cm 7247, % 20 uM #EF
140 ¥7T 350 ul 20% DMSO ) PBS ¥ H , ik i ko 5 A/ BRAR A pmic o v A K IR 7 (EGFRD,
T T ATIA 22 6T VAR AR FR A A [R1 BF 8] P /0N BB SR AT B2 s B ARAE, &5 R 17 s, SRiE
SHRES 140 BT, /NRIREIBAIIEA TS, W 17A B, S 0.3 NS, /N BRSO 0IA B
KAE, HABERAIEA A EReES, Wk 17B .

DL ESEEGTEE, BRECASZEANA IR ERI I, BT DL TR E A R RE bR e, RE, BT
EEBTSOE, T EEM TARCE R RRRES

SE et 220+

Bt SRR, WHEEA AN S HER eDHFR MR, WAFL G IEABESEEATE
PESREE, AT DIRHMRE T I BSOR IS S, B8R MM S & TEA b, RIFBEER 6. Bl g S
RAGF AL E A RS, 7 51315 cDHFR 456 145 Bl A R & A IR 5 A8 7Y eDHFR-150C.
¢DHFR-N18C . ¢eDHFR-N23C. ¢eDHFR-L28C (Z X Chen. et al. J. Am. Chem. Soc. 2012, 134, 13692-13699.).
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RERBEMEAEMER (WD), 4iLJ5# eDHFR #%MNRA(AEH (eDHFR-IS0C. ¢eDHFR-N1SC.
eDHFR-N23C ., eDHFR-L28C) 7} il [RI M [F) < 2 B ER B 2 R 5108 & 5 FUR BRSO TR it F 20638 4L
Wk 18 Fios.

SE AR IR, REMAENE EMEORGE, #I TRENZMER (buffer) 206, &8
FAE R R E AR BUE IR PO, IR SE O HKE TR, TARE AN E
FFE b A BEBOE TR 1 2t

S 221

6his-cys-MBP 1ENEAE 1, 1 his-tag 5 PERE (cys) Z [BIINAA RN (2 LR AR I A
Hf H & REE MBP ) N i, R3WEAFZEZAENEREMAEHD, 6his-cys-MBP #4749 Fo.
cys-6his-MBP #5444 F;. 6his-aa-cys-MBP 7%~ F,. cys-laa-6his-MBP 74 A F;. 6his-2aa-cys-MBP
%N F4. cys-2aa-6his-MBP 74~ Fs. 6his-3aa-cys-MBP #5744 R+ cys-3aa-6his-MBP 7% A R,
6his-4aa-cys-MBP 744}y R3. cys-4aa-6his-MBP 1744 Ry, 6his-5aa-cys-MBP #74 Rs. 6his-MBP 1
474 6his, HA “Naa” FRon¥f his-tag 5 AR ZAIMMA N DRI . KRS 90 A B E FE T
i, S REAREIRE N 2 uM, BEAHWE N 5uM, 37 CHEFFR G TR IR, 5R WK 19 s, B
A B ARG B AR AR O] DUAMER ST A SR I R R T e 2, AR A AR Z Ak (6his) A
REfE WO ARE ROt

SE RN, BAFRERNNE O SRS KER RN S, HEKEMBRE, M
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1. —MEReiRE, FAHEET, AR ROGRE BT SA . TERNEREEE B,
WHHRIERC, AR RGBT C AN RBIE AL DO ekl 2 A, B35 EHFD. Tk
ARG MIERDE . ST, ATREAAEE 2 AR S E AR SR AL .

2. MREAFE R TR DO HRE, HEFW (D Frapigi,

A—-B—C
(D

Hr

FCAAE 9 ACLFERENS SRR AR MR AU AL AR L [ . 2990 1L /NG 730 7 3 ] 2
2-100Z 2EBR 41 Al 1) S IR S AL 1 5
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'E_“_" (o)

o | | o°" 3l oy
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4 :3 2>=<%>_
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Ry Ry
R/\ r"‘d\
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Ri. Ry RyZFHEMOIHEAS. ET. A, FAE, FRIEL. FisE, Wkt BhizkE,
MR MR . W B MR PR AR . MR, BEERERAE. M. R, J7E. JRO7E.
Pk, VEbedE, T AEa e ek, Wi, RoFIRAHEER, SRlE T — &S
Y ERSZY

AMMEERIFR P ER RN A, HOn a0 (b)) Frasigifg, ik A W20
BRI . W 2R BRI AL . W7 AL, W7 sk iy /b —Fh, A5 DIFESE
Bz, JFHEN (a1 ISR, HAAENE D EN &1 & SR TR ik
BT AR SRAKIERER] Bk M fe ik AR B, Airid BB e A T 12

KIS 2
g_/D_g_
\_/

(I-b)
KICRIDIEHFERIER . BREE . U —mbeg PR H ., 0 ek 2
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EilNErie - JEi BN S ~p- JEIE
Wk, BRI, HAAWNX (I-D Fraisy,

R, Ry
S ARcIO
(I-D
AR, R, 5K B B S B8 2230, ik, R,5E
PR B 5 AAH B IE $2 2 Rl B8 36 B 44 38
ATk, X (I-a-1) ¥R F R

R, Ry
Y
AleHh, IR ERE, HEAW d-ID Arnigifig
R, R,

3. IRABE BRI E R 1 82 FriR i SR e, HARRIEAE T

PR BEEE P OB A ARIRA N EEAE T AR B0E AR EADIRS, FTdER R
A oRA%EE A

nfidh, FrREE S Ay A M IRIE R B RAEA . His-tag B RAREE e %A
. AL EABE (Cysteine cathepsins) BRI RAT(R ., GREL I EFELH RAZ(A, FKBP12ELHA R
ARAR

FEM, AR AR O TR B T A M IRIE S BEL28CE Y W22C,  BRAE KK T790M:

ALEM, FTIRCERZEREE: . BE. &R, DRMRE. s

nfiih, FrIRECARES > Adk T BEERS SE B ] BRACAR SRR BERCAR AN, B e
FAGYEEIA . RS RS ] B inE R A

AL, FTARCAE AR H RS

| NH,
O N
| COOH
'i.o N’)\NH %'H Lo~
2 3'9 N“~COOH
(0] -~
7 L2 &N 3 B Ncoon
HooC =N
\/~CooH N4 S 7
N N E cl
/\/\)\COOH
HN COOH 1 OH
=N
0 0 N cooH HN O
N N=
N COOH — \ 7 @
NH H \ N : SV O—O
4 ~n ~ 5 ~ 6
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NH, =
N g
(l N I\ N:I HN)\\N
N= N N HNTN o
Q
10 b
7 N 8 " 9 b
e

10 .11 NH,
R, AR Ak R G
O ?: mwhjiw
e~ l NIA\NHE %‘ﬁ N7 CO0H
2 - 13 ooH
Hop O o o .9. .9
T TP S St T e k1 A ot

HPRIEEER. Fikk, oifbbeisios &,
i, TR B AL
e, PrIdAMBERIE R E1EE TR (2D ~ (129) RIS

S =
P ‘f o
A2 (L, '\/Yq-z)\k@ (1-3>\$©x<1-4>\ (1-5). 3
' T
] o T
(1-6). W a-7. W 1.8). © S~ gy

Al FriREFE RFEANSGM N (D fs:

o
R¢ o~ o

(II-D
Hi, Re-AXe0-BINXK )Xo Xov Xiv Xof MO HIE H AL e Rno kbt o
W, X, Xo HIEEE MR B MR 1) 230
AliEH, TR E S RIEE T IR A-D FosiIsHZE T, s s SR Tk
SEHIEE R R SR KRR L AR AR SO b R BRI AN, TR A AT
32 B A BV RH BAS R R ) A B 4 3

I
\i
- O O
(II-I-1)
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Ak, H D ERBURE S X0, X B0, M H%E 12 B AN B AN v R0 S 4R 3R

Hrid e B A M A n =X (-ID fro, Heh B8 0 & SR AR 7 i gglde B ol J 1
TS SR KPR Gr B0 Lot e 2R i AR A, P B A 308 M A 3 2 ) R ML RN B
AN BEER BG4 285

(1I-1D
ARk, AR e BRI R SR (-ID A, 2P, Ry Re& B

WH SR bikk, oeEbist
o
I N
\ N.B,N~>
R’ 'Rs
(II-I1D
Hep, R D A g B R R R A--D Fos Bz g, i
1 %% S5 TR b ST 1 1 TR T L AR R o e R P BB AR, T IR B B A e A
FE R BRSO AN B A S A 3R . 05 BRI 5 B 43R
Ak, I _E AR SR A/ B R o M L34 H2 4 M MBS T R 3 6 g 2
b7 N NI R S

\ N Ny
w38
(I-IT1-i)

A, PR AGRESSIE AR A (-IV-a) « (-IV-b) . -IV-c) 88 (-IV-d)
i, HA: Xio X Xsv Xeo Xp & BEMOIHE AL b, oMb Xow X5, Xeo Xy
AR A FOE BB R AE 4234 L A& 75 X % H O. CRaRb. SiRaRb. GeRaRb.
SnRaRb. Se, HH' Ra. Rb % Bk HE . FeAMoPEiz, ik, Ra. Rb MHEE
BN BG4 28

P
X jeee!
N e
X B X I}I'XL‘
e X 0 Xs

(I-IV-a) (I-IV-b)
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L Xs
(II-IV-¢) (II-1V-d>
Hrf, FrifRGmERE R T (-IV-D FoRBHEE T, BT S 28 ko
i e F L bR A S b R A B A, i A AT i A B A BB AR BAS
MR IEIAE NG 23R D5 IS & 2030 wlikHh, =X (V- BB SX, X5y X
X AH A BN BN R B IR FA NG 25 30 . 05 IR BT B 2830

(M-IV-)
Al e, PR SRR SEH R (-V-a) « (-V-b) . (Vo) . -V-d)
(T-V-e) B¢ (II-V-D) P, HA: Xo Y&EBEMHEES. 0. CRRy, HHR. Ri&EH
MOSTHLE B Bt SRR X Xo& BMOIMIE B AL ik, ootk LNBHE T

Tap Q)

(II-V-a) (II-V-b)
ST Y oD
(II-V-¢) (I1I-V-d)

>Z8 L
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Hr, e ERERA T TR A-V-D) o (V-4 B8 (1-V-il) fisBIRZ E5 1
H, BTSSR AR IO Sk 3 B AR L ke Bk R BB B, TR ER
FREAT B A 3% B b BB R BN MR R IE A BTG 243K . 5B TS & 24434

X adew Y@ XA XA Qx i Y’Q
:2...N:)\’\’HN.‘w 2 SRR SR CPE FPY,
(II-V-1) (1I-V-ii) (I1-V-iii)
AT, BRI ER SR, (-VI-a) 8 (-VIb) Fix, HPiE s NE
JER AT B B e . o b 2 PO BRI AR, T BA QAT 0%k 0 A L B v
EAVERIIEIA SNG4, S ERE S HFRI; Hf, MASESET
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(II-VI-a) (II-VI-b)

4, IRIBECR B R 23T — TR OGRS, AR EAE T

e 2R B A 1~30 AMikJE T BRI 107 ik BB EE e L ATk, S Ci-Cop
BEEEECC ARG ATk HL, O C-C; BEEECC AR Tk, N C,-Cs BEEECC AR A
M, EEPE, 28, ERE, FREE. BT, BT BT TR, ERE,
I-FROE TR, 2-FRd T Ak, -T2, RHE, - AL, k. IRk, 1-H AR
B, O2-H LR, 3-FFE R, FoldE. LI-T R TR, 20- TR TRE, 33- T I TR,
12- IR T, 13- AT AR, 23-HIART A, 2-2 T AL, IEBEA. 2-HE A, 3-
IO, 22- T HREREE, 33- TR R, 23- T HIERIE, 24- T VR, 3-8k
Huf223-ZHHETH,;

FriR Wt 9 B 1~30 ANk S5 T IR i 17 1 B FE B SR ) I b 58 5 vk, oy Co-Cy
BB CCREW T L Wb, A C-Cs EHER S HE W b 5

FIT S e e 22 e R (AT R R P i JR - -O- -OHL, -CO-, -NO,. -CN, -S-,

SOy (S=0) | . RS, TR GRAETAE. (1at. Ek. K
G, b | MRS A R U T B | I 2 R o 28— i [ e
FRR M, FRs i B 133 MBEL T, AT, BRI RE 1~30 MHE
T FURRR AT AN S H b RO S A R e,

R B4 W g W B TR T T4 4 BT+ -O-+ -OH., -CO-» -NO,. -CN
Seu SO (S=0)-. | . W CHASEH. WHE AT, (1E. MEE.
BURSE . B bh | AT A ) IR B AR R | MR 2R T 2R
AR R, B RS BT 1~30 AR T, OB T ST M Uk
B AR E

R SR S M RIS A ML) 310 T8 FR B 2 FR AR
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