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WY, 3 ARESLR (NMR) A 23 15 5 3 (HRMS) 25 7 vE b & W S5 M b AT R AE. DY PR 3B E M EE(MT TR T
AR BT HI R AIRPC-3). AR AI(EC-109) M B Ji 41 (MGC-803 ) = il it 937 41 By #0861 5 1. 45 1
BIR, N-TFE-2-((4- W 22 H- 10 )5 -2- T -7-25) 58 35 )-N-(3,4,5- = A B K ) 2 BRI (da) i1 N-((5-E( 25 3 [b] ey -3- 3 )
5)-2-((4- T B2 H- 10075 -2- - 7- 582 S B2 )-N-(3,4,5- = PSR DR R ) 20Tt e () 5o = T 4 O P 0 1) A8 B0 T B A %o HER 245
S-gJRmEnE, Horr Ak A an 6 AR B B 40 (PC-3) A E M B, 1Cso A 4.18 pmol/L.
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Abstract Nineteen novel 3,4,5-trimethoxyphenyl coumarin derivatives have been synthesized and evaluated for antitumor
activity against three human cancer cell lines (EC-109, PC-3 and MGC-803). These chemical structures were well character-
ized by NMR and HRMS spectroscopic methods. N-Benzyl-2-((4-methyl-2-oxo-2H-chromen-7-yl)oxy)-N-(3,4,5-trimethoxy-
phenyl)acetamide) (4a) and N-((5-chlorobenzo[b]thiophen-3-yl)methyl)-2-((4-methyl-2-oxo0-2H-chromen-7-yl)oxy)-N-(3.4,5-
trimethoxyphenyl)acetamide) (4n) had better inhibitory activity against three kinds of tumor cells than 5-fluorouracil. Com-
pound 4n showed the most potent antitumor activity against PC-3 cells with an ICs, value of 4.18 pmol/L.
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i) oS L

BERAC S B A BBt Ul Rk a7
Vg, TN T Y. APRVR TSRS .
Jie G RE) B 1 TR R A ), AR BRI AR YR A v
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PHERHL, K 3,4,5- = HEEREANFERZRZHANANU
S E B A BOEREIR D), WiFE R T 19 N HERL
G, MR T Z R AT N &S MR (EC-
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HmsER, IREREMBOCR, NI EW s —5
IR LS,

N\<\ /\H = ‘ \

X
N —_— —R +
/OQ N=N 070"

—0 0 Previous work Coumarin pharmacophore
/
o - &
/U\ g Hybridization
LN N >

-
tertiary amide linker ~ TMP anticancer fragment

B1 HsEY 4 1 TRl
Figure 1 Design strategy of the target compounds 4

1 HR5R

1.1 HEYHNER
3,4,5- = AR K AR LR EAE N,N- R H

Chin. J. Org. Chem. 2020, 40, 1598~1607

© 2020 Chinese Chemical Society & SIOC, CAS

Tk Jree AN B A VR FH R R AR SRR IR IR B AE U &9 2,
BERCBANAEMEY 3, &5, TS RE
it Williamson K ASE|HAMMEEY 4. FEE MG 2
R, Gl 2l ZBURE R, B, /R
42 1) Sz I 40 2 T PR 420 T e BRI S L B[R] 2328 5
BR[21] 0 (A 7 v, 4 ol 7 b R R P 5 1 = LAy
111, 5SS CERAN R 2 B S ST skt 2 78
AT, SO AR 3 i R T s AT
W, 44 F i B AR B i 4 1 S B, BRI L ER
RACEDD 2 MR i s, e — 20 OB A IR B AR
WO, 23 SCHR[220FH TN R VE ¥ 7, R B 56 B BE 757
P12 h, WCRLIN 20%. N T 3 m R 5 S R ]
S AME NG CRERTDU SRR SR R, 5 R I 2K
EH I, I A4E4E 2] 5 h, KRt & 2
60%LA L.

1.2 EYRIR MRS

3% FH S-3R00R M I A PE M R 2, DO R SRR e 2
(MTT)VEFIIZ R A Y NS AR (EC-109). A
e A L (MGC-803) AT A iy 41) e 4 . (PC-3) = Fh i JE
S BRI A, L 1Cso 1B LR 1.

MF 1 TCUE H, KES &R i dip BA —
SEMIPIHEIER, EAERERE, WEY 4a F1 4n X —Fl
Jieo R 20 B ) 4t FH 3060 1 BRI X R 24 S-SR M,
W, AW dn X RT A R 4E L (PC-3) H 0 1 v 1 A
58, HICso M5~ 4.18 umol/L. 1b&40 4e Kb N8 96 40
(EC-109) HAEHNEIHIEH, H ICs 4 10.96 pmol/
L; tbE&Y) de XA BIEAIEMGC-803) KA & B
YER, HICso 19 14.65 umol/L. X} LbA&4) 4b~4j Xt
N5 e A (PC-3) A A v PR R B, AR R )
AL B XA BT R R AR, R NS,
HLFHUR L (4b A de) i Mg e T R I HE - HL
RIEAd e FI an)f DG, A0 HE M N
OCH;>CH;>Br>F>Cl; R' iz T X} {37 (4b- 4c. 4d F1 4f)
I A BT R 05 1 s A AL T IR (dg 4h 4i A 4§)F
PP RS, RS EAAE S RERANLED
an~ds X =FhTRE AT EIHIE R, S G R
16 4 A7 b &4 B 3 (dn A0 dp)int, Ab-S 4t AT 51 e
YHHL(PC-3) A1 N 5 ¥ 41 BB (MGC-803) ¥4 ¢ i il i/
H.

2 i

AP R, WO FER T 19 AR HSCHRRIE
BT R BATAEY. H MTT EX & st &9t
ITUUM RS PR i, 48R EoR, HEY) 4a A 4n X =
it 5 £ L PO U ) ' FH 2000 T RO TR 24 S-S R e ik
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Scheme 1 Synthetic routes of the target compounds 4
R 1 LAY 4a~4as PRI VE[ICso/(umol L ™))
Table 1 Anti-cancer activity [ICso/(umol*L™")] of the compounds 4a~4s
Compd PC-3 EC-109 MGC-803
4a 5.62+1.27 16.24+1.53 18.90+1.28
4b 14.24+1.55 38.73+0.42 43.88+1.27
4c 31.51+£2.94 10.96+1.24 >80
4d 45.58+2.02 43.24+2.18 >80
4e 3291+1.81 44.94+3.06 14.65+1.82
4f >80 >80 >80
4g 76.28+2.59 46.31+1.25 78.29+3.64
4h >80 36.183+1.72 >80
4i 47.93+1.30 27.93+1.30 56.94+1.52
4j >80 72.86+1.37 67.611+1.32
4k 12.81%1.63 55.68+3.09 >80
41 42.46+2.42 51.33+3.82 33.32+7.06
4m 39.33+2.02 46.7510.64 76.19+2.42
4n 4.18+0.41 14.32+2.48 17.92+2.38
40 14.62+1.51 42.93+2.04 >80
4p 9.72+1.28 24.19+1.82 20.19+1.84
4q 42.18+1.39 >80 47.17+1.24
4r 32.06+1.59 48.91+2.08 >80
4s >80 60.63+3.47 >80
5-Fu 9.79+0.17 20.42+1.83 21.21+3.61
1600 http://sioc-journal.cn/ © 2020 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2020, 40, 1598~1607
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Ah, AL B 4e 3T N B A BL(EC-109) KM 4E FH A A
WEYD 4e A1 4p X B AHL(MGC-803) A4 A
ERAR T BH X FE 2 5S-G IR IE .

3 X
3.1 U5

ZFT = RN A CR T T A AT IR TTAE A
BR 7 &]); SHB-II 3R /K 302 F A5 2 R MK 3R T 52
AR AT, CP214 ¥ R T (HEHNBARAA);
RE5299 Jighk 28 KA (s A4 38T ); Q-TOF Mi-
cro i 73 TSI 52 1 (3€ [E Waters /A 7] ); DPX-400F T it#
SRR (ZE E Bruker A a]). T FHRFIE i
Mrati, {5 FH Al 42 3 0 92 A . Sz 56 BT PR %) P 9 41 B -
N B ERAMEC-109). A 5 %41 (MGC-803) A Hif
1 Ji e 40 M (P.C-3 ) ER 540 M K 2 il 2 27 o 245 B R 2 it
3.2 ZWHE
3.2.1  FE4R 2 894 %

# 2.00 g (10.92 mmol)f 3,4,5- = H & IE K IZHE T
N,N-ZHE R B REH, I ANBREETE(10.92 mmol) Al
1.50 g (10.92 mmol) (1R ERHH, =iRHFE, Wil #ZE A
(TLC)Mal. J S5 o 5 g, WOERIEWR, IIA/KFI L1
LEREEML =R, &I AN, ToKB R EE T8 5 e T,
FEEMT B MR - LR OEE, VI V=6 1),
22 H b &%) 2a~2n.

N-"F2£-3,4,5- = HA LR IZ (2a): B &R, Y
49%. m.p. 84~85 C; '"H NMR (400 MHz, DMSO-dj) §:
737 (d, J=7.0 Hz, 2H), 7.32 (t, J=7.5 Hz, 2H), 7.22 (t,
J=17.2 Hz, 1H), 6.02 (t, J=6.0 Hz, 1H), 5.89 (s, 2H), 4.23
(d, J=6.0 Hz, 2H), 3.64 (s, 6H), 3.50 (s, 3H); °*C NMR
(100 MHz, DMSO-dg) J: 153.3, 145.4, 140.4, 128.5, 128.2,
127.4, 126.6, 90.1, 60.1, 55.4, 46.9; HRMS calcd for
Ci6H2oNO; [M+H]" 274.1443, found 274.1448.

N-(4-H A L HE)-3,4,5- = A EE L) A
AR, W 58%. m.p. 101~102 °C; '"H NMR (400 MHz,
CDCly) 6: 7.23 (d, J=8.6 Hz, 2H), 6.81 (d, J=8.7 Hz,
2H), 5.82 (s, 2H), 4.15 (s, 2H), 3.73 (s, 3H), 3.72 (s, 6H),
3.69 (s, 3H); *C NMR (100 MHz, DMSO-d) §: 158.1,
153.3, 145.1, 131.9, 130.4, 128.7, 113.6, 90.4, 60.1, 55.4,
55.0, 46.5; HRMS caled for C;H,NO, [M + H] "
304.1549, found 304.1553.

N-(4-FFEHEIE)-3,4,5- = FIEA LT L (2¢): HEAEE,
& 54%. m.p. 78~79 °C; 'H NMR (400 MHz, DMSO-
de) 6: 7.25 (d, J=7.9 Hz, 2H), 7.12 (d, J=7.8 Hz, 2H),
5.96 (t, J=6.0 Hz, 1H), 5.88 (s, 2H), 4.17 (d, J=6.0 Hz,
2H), 3.64 (s, 6H), 3.50 (s, 3H), 2.27 (s, 3H); “C NMR
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(100 MHz, DMSO-dy) 6: 153.3, 145.4, 137.3, 135.6, 128.8,
128.6, 127.3, 90.2, 60.1, 55.4, 46.7, 20.6; HRMS calcd for
C,7H,,NO5 [M+H]" 288.1600, found 288.1602.

N-(4- 3R 55)-3,4,5- — A FE R e (2d): A 0 [ 44,
W 46%. mp. 115~116 ‘C; 'H NMR (400 MHz,
DMSO-d) 6: 7.40 (dd, J=8.6, 5.7 Hz, 2H), 7.14 (t, J=8.9
Hz, 2H), 6.08 (s, 1H), 5.88 (s, 2H), 4.22 (s, 2H), 3.64 (s,
6H), 3.50 (s, 3H); °C NMR (100 MHz, DMSO-ds) o:
162.3, 159.9, 158.7, 153.3, 147.0, 144.6, 98.7, 90.6, 60.1,
55.9, 55.4; HRMS caled for C¢H;)FNO; [M + H] "
292.1349, found 292.1354.

N-(4-1R7FH5)-3,4,5- = AL R L (2e): K 0Bk,
& 55%. m.p. 102~103 ‘C; 'H NMR (400 MHz,
DMSO-d) 0: 7.51 (d, J=8.4 Hz, 2H), 7.33 (d, J/=8.4 Hz,
2H), 6.09 (t, J=6.1 Hz, 1H), 5.86 (s, 2H), 4.21 (d, J=6.1
Hz, 2H), 3.64 (s, 6H), 3.50 (s, 3H); °C NMR (100 MHz,
DMSO-dg) d: 153.3, 145.1, 140.0, 131.1, 129.5, 128.7,
119.5, 90.2, 60.1, 55.5, 46.1; HRMS calcd for C,cH;gBr-
NO;Na [M+Na]" 374.0368, found 374.0365.

N-(4-F R 3E)-3,4,5- = H A R IR e (2f): K (0[] 4k,
H 53%. m.p. 94~95 C; 'H NMR (400 MHz, DMSO-
dg) 0: 7.48~7.27 (m, 4H), 6.08 (t, J=6.1 Hz, 1H), 5.86 (s,
2H), 423 (d, J=6.0 Hz, 2H), 3.64 (s, 6H), 3.50 (s, 3H);
BC NMR (100 MHz, DMSO-dy) d: 153.3, 131.1, 130.1,
129.2, 128.9, 128.1, 98.8, 90.5, 60.1, 55.9, 55.5, 46.3;
HRMS caled for C;¢H;sCINOsNa [M+Na]® 330.0873,
found 330.0876.

N-(3-FAE L6 3)-3,4,5- = AR L H ik (2g): Al
A, WE 49%. mp. 90~91 C; 'H NMR (400 MHz,
DMSO-d) d: 7.23 (t, J=8.0 Hz, 1H), 6.95 (d, J=6.5 Hz,
2H), 6.79 (dd, J=8.1, 1.8 Hz, 1H), 5.91 (s, 2H), 4.20 (s,
2H), 3.73 (s, 3H), 3.65 (s, 6H), 3.51 (s, 3H); *C NMR
(100 MHz, DMSO-dg) 0: 159.3, 153.3, 144.9,141.8, 129.3,
119.7, 113.1, 112.0, 98.7, 90.6, 60.1, 55.4, 54.9, 47.1;
HRMS caled for C,7H,,NO, [M+H]" 304.1549, found
304.1555.

N-(3-FHIEH5E)-3,4,5- = AR S IR (2h): 35 itk
WA, W 52%. '"H NMR (400 MHz, DMSO-d;) J: 7.20
(dd, J=9.7, 4.8 Hz, 2H), 7.16 (d, J=7.4 Hz, 1H), 7.04 (d,
J=7.1 Hz, 1H), 5.97 (t, J=5.9 Hz, 1H), 5.90 (d, J=8.2
Hz, 2H), 4.18 (d, J=5.8 Hz, 2H), 3.64 (s, 6H), 3.50 (s,
3H), 2.29 (s, 3H); “C NMR (100 MHz, DMSO-ds) o:
153.3, 145.3, 140.2, 137.2, 128.1, 128.0, 127.3, 124.5,
90.2, 60.1, 559, 55.4, 47.0, 21.0; HRMS calcd for
C,7H,,NO5 [M+H]" 288.1600, found 288.1603.
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N-(3-F R 5)-3,4,5- = HHAA R DR IR (21): 28 0[] 44,
% 60%. m.p. 75~76 ‘C;'H NMR (400 MHz, DMSO-
de) 0: 7.36 (td, J=17.9, 6.3 Hz, 1H), 7.27~7.11 (m, 2H),
7.04 (td, J=8.4, 2.3 Hz, 1H), 6.10 (t, J=6.2 Hz, 1H), 5.88
(s, 2H), 4.26 (d, J=6.1 Hz, 2H), 3.64 (s, 6H), 3.50 (s, 3H);
C NMR (100 MHz, DMSO-d) 6: 159.7, 153.3, 153.2,
145.0, 141.4, 137.0, 135.7, 129.7, 129.6, 129.4, 128.8,
128.6, 127.4, 98.6, 90.4, 60.1, 55.4, 46.9; HRMS calcd for
C1¢HsFNO3;Na [M+Na]" 292.1349, found 292.1353.

N-(3-F R 55)-3,4,5- = A B DR 2 (2)): 2 Ea IR
14, Y 43%. 'H NMR (400 MHz, DMSO-d;) d: 7.43 (s,
1H), 7.35 (dd, J=3.4, 2.0 Hz, 2H), 7.31~7.26 (m, 1H),
6.12 (s, 1H), 5.88 (s, 2H), 4.26 (s, 2H), 3.65 (s, 6H), 3.51
(s, 3H); *C NMR (100 MHz, DMSO-d;) J: 153.3, 133.0,
130.1, 127.1, 126.6, 126.1, 98.9, 90.4, 60.1, 55.9, 55.4,
46.3; HRMS caled for C6HsCINO; [M+H]" 330.0873,
found 330.0874.

N-((LH-Z5 FF [d] R e -2- F ) F L )-3,4,5- = Ff S L
[z (2k): O, IR 51%. mp. 50~52 C; '"H NMR
(400 MHz, DMSO-dg) 6: 12.29 (s, 1H), 7.50 (dd, J=5.9,
3.2 Hz, 2H), 7.13 (dd, J=6.0, 3.2 Hz, 2H), 6.10 (s, 1H),
5.99 (s, 2H), 4.46 (s, 2H), 3.65 (s, 6H), 3.50 (s, 3H); "*C
NMR (100 MHz, DMSO-d;) d: 153.6, 153.3, 145.0, 129.0,
121.4, 90.4, 60.1, 55.5, 42.1; HRMS calcd for C7H,0N;05
[M-+H]" 314.1505, found 314.1508.

N-CE I [d]mEme-2-5 F3E)-3,4,5- = H A LK i (21):
B OHARBAE, W 53%. '"H NMR (400 MHz, DMSO-
de) 0: 8.03 (d, J=7.9 Hz, 1H), 7.95 (d, J=8.1 Hz, 1H),
7.49 (t, J=7.6 Hz, 1H), 7.40 (t, J=7.2 Hz, 1H), 6.52 (s,
1H), 5.98 (s, 2H), 4.70 (d, J=5.2 Hz, 2H), 3.65 (s, 6H),
3.52 (s, 3H); >C NMR (100 MHz, DMSO-d;) d: 174.6,
153.4, 153.0, 144.5, 134.6, 129.2, 126.0, 124.8, 122.3,
122.2, 90.4, 60.1, 55.5, 45.9; HRMS calcd for C;;H;oN,-
0sS [M+H]" 331.1116, found 331.1124.

N-(EnE-2-3E F 3E)-3,4,5- = AR SE 2K I (2m): B (8
HEIRIBAE, W 57%. 'H NMR (400 MHz, DMSO-d;) o:
8.59~8.44 (m, 1H), 7.74 (td, J=7.7, 1.8 Hz, 1H), 7.38 (d,
J=7.8 Hz, 1H), 7.25 (dd, J=6.9, 5.4 Hz, 1H), 6.13 (t,
J=6.0 Hz, 1H), 5.90 (s, 2H), 4.33 (d, J=6.0 Hz, 2H), 3.64
(s, 6H), 3.50 (s, 3H); *C NMR (100 MHz, DMSO-d;) o:
159.8, 153.4, 148.7, 145.1, 136.6, 128.7, 122.0, 121.3,
90.2, 60.1, 55.4, 48.9; HRMS calcd for CsH;oN,O5 [M+
H]" 275.1396, found 275.1398.

N-((5-F FK - [b]MEW) -3- 38 ) F 3% )-3,4,5- — I A ko
ffz(2n): EEEAK, BR 44%. mp. 140~141 C; 'H

1602 http://sioc-journal.cn/
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NMR (400 MHz, DMSO-d;) d: 8.06 (d, J=1.9 Hz, 1H),
8.02 (d, J=8.6 Hz, 1H), 7.77 (s, 1H), 7.41 (dd, J=8.6, 2.0
Hz, 1H), 6.05 (t, J=5.8 Hz, 1H), 5.99 (s, 2H), 4.47 (d, J=
5.8 Hz, 2H), 3.68 (s, 6H), 3.51 (s, 3H); *C NMR (100
MHz, DMSO-dg) &: 153.4, 145.2, 139.5, 138.5, 134.3,
129.3, 128.7, 126.3, 124.5, 124.4, 121.8, 90.2, 60.1, 55.5,
41.3; HRMS caled for CgHsCINO;S [M+H]" 364.0774,
found 364.0779.

322 ¥4k 3 894 %

4 0.50 g (2.09 mmol) FIft. A4 2a~2n A 100 mL
MR BEH A, I N N-—H 5 L A R, 28 in
LBEA(2.51 mmol), =iRHEFE, TLC Rl ) B 5E 4 )E,
IINIKFN IR R =k, & IFE N, ToKBRERE:
T4, TR E4) 3a~3n.

2-G-N-"F 5 -N-(3.,4,5- = WA L R L) 2t B (3a):
@ AR, R 73%. mp. 137~138 C; 'H NMR (400
MHz, CDCLy) 6: 7.22 (s, 1H), 7.21 (d, J=1.3 Hz, 2H),
7.18~7.13 (m, 2H), 6.09 (s, 2H), 4.79 (s, 2H), 3.83 (s,
2H), 3.77 (s, 3H), 3.62 (s, 6H); “C NMR (100 MHz,
CDCly) 6: 165.2, 152.6, 137.1, 135.9, 135.2, 128.3, 127.5,
126.8, 104.5, 60.0, 55.1, 52.5, 40.9; HRMS calcd for
C,sH, CINO, [M+H]" 350.1159, found 350.1162.

2-F-N-(4-HF S LT HE)-N-3,4,5- = FEERE) 4
BERE(3b): AR, I 75%. mp. 136~137 C; 'H
NMR (400 MHz, CDCL3) 6: 7.08 (d, J=8.7 Hz, 2H), 6.74
(d, J=8.7 Hz, 2H), 6.10 (s, 2H), 4.72 (s, 2H), 3.81 (s, 2H),
3.78 (s, 3H), 3.71 (s, 3H), 3.64 (s, 6H); *C NMR (100
MHz, CDCly) 8: 165.1, 158.3, 152.6, 137.2, 135.2, 129.7,
128.1, 112.8, 104.6, 60.0, 55.2, 54.3, 52.0, 40.9; HRMS
caled for CoH,CINOs [M + H] © 380.1265, found
380.1270.

2- 5 -N-(4- H FEHEE)-N-(3,4,5- = R L IR L) 4Tk
Jz(3e): AR, E 68%. mp. 143~144 C; 'H
NMR (400 MHz, CDCLy) 6: 7.05 (d, J=8.3 Hz, 2H), 7.02
(d, J=8.3 Hz, 2H), 6.10 (s, 2H), 4.74 (s, 2H), 3.82 (s, 2H),
3.78 (s, 3H), 3.64 (s, 6H); °*C NMR (100 MHz, CDCL5) ¢:
165.1, 152.6, 137.2, 136.5, 135.3, 132.9, 128.2, 128.1,
104.6, 59.9, 55.2, 52.3, 40.9, 20.1; HRMS calcd for
C1oH3CINO, [M+H]" 364.1316, found 364.1318.

2-B-N-(4- 5 3E)-N-(3,4,5- = A L 4 3k 2 ik e
(3d): A, I 78%. mp. 119~121 C; 'H NMR
(400 MHz, CDCl;) 6: 7.22 (dd, J=8.6, 5.4 Hz, 2H), 6.98
(t, J=8.7 Hz, 2H), 6.17 (s, 2H), 4.82 (s, 2H), 3.89 (s, 2H),
3.85 (s, 3H), 3.72 (s, 6H); °*C NMR (100 MHz, CDCL) ¢:
1652, 162.6, 160.2, 152.7, 137.2, 135.0, 131.8, 131.7,
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130.1, 130.0, 114.4, 114.2, 104.4, 60.0, 55.2, 51.8, 40.8;
HRMS caled for C;gH,CIFNO, [M+H]" 368.1065,
found 368.1072.

2-5-N-(4-TR S FE)-N-(3,4,5- = W A FE 3L 2 Bk i
(3e): A, BE 73%. mp. 169~172 ‘C; 'H NMR
(400 MHz, DMSO-dj) o: 7.51 (d, J=8.3 Hz, 2H), 7.20 (d,
J=8.3 Hz, 2H), 6.56 (s, 2H), 4.83 (s, 2H), 4.19 (s, 2H),
3.67 (d, J=17.6 Hz, 9H); *C NMR (100 MHz, DMSO-dy)
5: 165.7, 153.0, 137.1, 136.9, 136.5, 136.0, 131.2, 130.4,
120.4, 105.8, 60.0, 56.0, 52.1; HRMS calcd for CgHyBr-
CINO, [M+H]" 428.0264, found 428.0269.

2-5-N-(4- 5% FE)-N-(3,4,5- = WA FE H 3L 2 Bk i
(3f): AfERE, BE 79%. mp. 166~167 C; '"H NMR
(400 MHz, CDCL3) 8: 7.27 (d, J=2.8 Hz, 2H), 7.19 (d, J=
8.4 Hz, 2H), 6.18 (s, 2H), 4.82 (s, 2H), 3.90 (s, 2H), 3.86
(s, 3H), 3.73 (s, 6H); *C NMR (100 MHz, CDCl;) ¢:
166.4, 153.8, 138.3, 136.1, 135.4, 133.8, 130.7, 128.7,
105.4, 61.0, 56.2, 53.0, 41.8; HRMS calcd for CjsHa-
CLNO, [M+H]" 384.0769, found 384.0773.

2-5(-N-3- A W 3)-N-(3,4,5- = A F K ) 2
BEfz(3g): AEA, KR 75%. mp. 143~144 C; 'H
NMR (400 MHz, CDCly) 6: 7.13 (t, J=8.1 Hz, 1H),
6.77~6.70 (m, 3H), 6.13 (s, 2H), 4.76 (s, 2H), 3.84 (s,
2H), 3.78 (s, 3H), 3.69 (s, 3H), 3.64 (s, 6H); *C NMR
(100 MHz, DMSO-dg) J: 161.0, 154.5, 148.4, 133.1, 133.0,
131.0, 124.2, 116.3, 109.3, 108.2, 100.3, 55.7, 50.9, 50.0,
48.3, 36.6; HRMS caled for C;oH»,CINOsNa [M+Na]"
402.1084, found 402.1085.

2-50-N-(3- F HE A 3E)-N-(3,4,5- = H 4 JE 2K 38 2. 1k
2(3h): AR, WE 72%. mp. 93~95 C; 'H NMR
(400 MHz, CDCly) 8: 7.10 (t, J=7.5 Hz, 1H), 7.04~6.97
(m, 2H), 6.93 (d, J=7.5 Hz, 1H), 6.11 (s, 2H), 4.75 (s,
2H), 3.84 (s, 2H), 3.78 (s, 3H), 3.63 (s, 6H), 2.23 (s, 3H);
C NMR (100 MHz, CDCLy) d: 165.4, 152.6, 137.1, 135.7,
135.2, 129.0, 127.5, 127.3, 125.3, 104.5, 59.9, 55.1, 52.6,
40.9, 39.8, 20.3; HRMS calcd for C;sHp;CINO, [M+H]"
364.1316, found 364.1321.

2-5(-N-(3- 5 K 35)-N-(3,4,5- = A FE K 3L 4 Tk e
(3i): AMEE, E 77%. mp. 110~112 C; '"H NMR
(400 MHz, CDCl3) 6: 7.22~7.17 (m, 1H), 6.96 (s, 1H),
6.92 (dd, J=9.1, 1.1 Hz, 2H), 6.13 (s, 2H), 4.77(s, 2H),
3.84 (s, 2H), 3.78 (s, 3H), 3.66 (s, 6H); *C NMR (100
MHz, CDCl;) 0: 165.4, 163.0, 160.5, 152.7, 138.4, 138.3,
137.3, 135.1, 129.03, 129.0, 123.8, 123.8, 115.1, 114.9,
113.8, 113.6, 104.3, 60.0, 55.2, 52.1, 40.8; HRMS calcd
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for C;gH,CIFNO, [M+H]" 368.1065, found 368.1066.

2-50-N-(3- A T HE)-N-(3,4,5- = WA FL 2 3k 2 Pk
(3j): EMGEAE, B 70%. mp. 85~86 ‘C; 'H NMR
(400 MHz, CDCly) §: 7.19 (d, J=1.6 Hz, 1H), 7.17 (s,
1H), 7.08 (d, J=6.8 Hz, 1H), 6.13 (s, 2H), 4.75 (s, 2H),
3.84 (s, 2H), 3.79 (s, 3H), 3.67 (s, 6H); *C NMR (100
MHz, CDCl;) 0: 165.5, 152.8, 137.8, 137.3, 135.0, 133.2,
128.8, 128.3, 127.0, 126.4, 104.4, 60.0, 55.2, 52.1, 40.7;
HRMS caled for CisH;oCLNO,Na [M+Na]” 406.0589,
found 406.0593.

2-5-N-((1 H-ZK FE [k -2 J ) F 3 )-N-(3,4,5- = H
AFEREL) QBRI (3k): AR, iE 76%. m.p. 134~
135 °C; '"H NMR (400 MHz, DMSO-d;) 0: 7.57 (dd, J=
6.0, 3.2 Hz, 2H), 7.23 (dd, J=6.0, 3.1 Hz, 2H), 6.90 (s,
2H), 5.12 (s, 2H), 4.26 (s, 2H), 3.70 (s, 6H), 3.64 (s, 3H);
BC NMR (100 MHz, DMSO-d) 6: 168.6, 165.8, 162.3,
153.0, 150.3, 137.2, 136.1, 121.9, 105.9, 59.9, 55.9, 47.4,
43.0,41.5,35.8, 21.0; HRMS calcd for C,oH,,CIN;O4Na
[M-+Na]" 412.1040, found 412.1053.

2- 5 -N-CR I [d] W e 2- 35 FE L )-N-(3,4,5- — FH A 2
REE) CBERE 3D EEE AR, E 70%. mp. 147~
148 “C; '"H NMR (400 MHz, CDCl;) d: 7.90 (d, J=8.1
Hz, 1H), 7.82 (d, J=7.9 Hz, 1H), 7.41 (dd, J=11.2, 4.1
Hz, 1H), 7.34 (dd, J=11.1, 4.1 Hz, 1H), 6.43 (s, 2H), 5.22
(s, 2H), 3.92 (s, 2H), 3.77 (s, 3H), 3.68 (s, 6H); *C NMR
(100 MHz, CDCLy) 0: 165.8, 165.6, 152.9, 151.3, 137.5,
135.1, 134.6, 125.3, 124.5, 121.9, 120.8, 104.1, 59.9, 55.2,
50.9, 40.3; HRMS caled for CioHCIN;O, [M+H]"
407.0832, found 407.0837.

2-5(-N-(MHE g -2- 35 F L )-N-(3,4,5- = A L 75 38 24
B (3m): B, IR 71%. mp. 121~122 C; 'H
NMR (400 MHz, CDCL3) ¢: 8.46 (d, J=4.3 Hz, 1H), 7.63
(td, J=7.7, 1.6 Hz, 1H), 7.36 (d, J=7.8 Hz, 1H), 7.15 (dd,
J=6.8, 5.2 Hz, 1H), 6.37 (s, 2H), 4.96 (s, 2H), 3.90 (s,
2H), 3.77 (s, 3H), 3.69 (s, 6H); “C NMR (100 MHz,
CDCly) J: 165.8, 155.0, 152.8, 147.1, 137.2, 136.9, 135.7,
122.5, 121.9, 104.3, 59.9, 55.2, 53.9, 40.7; HRMS calcd
for C,7H,0CIN,0, [M-+H]" 351.1112, found 351.1108.

2-F-N-((5-F K I [ bW wy -3-Jk) HH 56 )-N-(3,4,5- = H
AR 4 WERE(3n): A A, IR 67%. mp. 154~
156 ‘C; 'H NMR (400 MHz, CDCl3) d: 7.67 (d, J=8.6
Hz, 1H), 7.59 (d, J=1.8 Hz, 1H), 7.25 (d, J=1.9 Hz, 1H),
7.23 (d, J=3.6 Hz, 1H), 6.04 (s, 2H), 5.00 (s, 2H), 3.82 (s,
2H), 3.77 (s, 3H), 3.56 (s, 6H); “C NMR (100 MHz,
CDCly) J: 165.2, 152.7, 138.3, 137.5, 137.2, 134.7, 130.0,
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129.8, 128.1, 124.0, 122.7, 121.1, 104.6, 60.0, 55.2, 45.4,
40.8; HRMS caled for C,H,CLNO,S [M + H] ©
440.0490, found 440.0496.

323 HARLA4S 4 6946

76 50 mL [ FEH AN 0.20 g (0.48 mmol) L&
Y 3, AEEULHE S %(0.48 mmol), TREREF(0.96 mmol)
A JEIMAER 5 b, RN G, AHEER, Mmigs
eV, FEENT BB AR LR 8, vV v=
41 1), 2B HArr=1) 4a~4s.

N-FEHE-2-((4- FH JE-2H- 8075 - 2- i - 7- 38 ) 58 %) - V-
(3,4,5- = S FE IR IE) T % (4a): AR, I 59%.
m.p. 138~140 ‘C; 'H NMR (400 MHz, CDCl;) §: 7.42
(d, J=8.8 Hz, 1H), 7.22 (s, 1H), 7.21 (t, J=3.2 Hz, 2H),
7.16 (dd, J=6.6, 2.7 Hz, 2H), 6.83 (dd, J=8.8, 2.4 Hz,
1H), 6.59 (d, J=2.4 Hz, 1H), 6.15~6.08 (m, 2H), 6.07 (d,
J=0.7 Hz, 1H), 4.80 (s, 2H), 4.46 (s, 2H), 3.78 (d, J=7.2
Hz, 3H), 3.64 (d, J=10.8 Hz, 6H), 2.32 (d, J=0.6 Hz,
3H); *C NMR (100 MHz, CDCl3) §: 165.4, 160.1, 160.0,
154.0, 152.9, 151.5, 137.4, 135.9, 134.3, 128.4, 127.5,
126.9, 124.6, 113.1, 112.2, 111.2, 104.4, 100.2, 65.1, 59.9,
55.2, 52.3, 17.7; HRMS calcd for C,sHysNO; [M+H]"
490.1860, found 490.1873.

N-(4- P A BE 5 8 )-2-((4- F -2 H- 1 075 -2 - - 7- 355 ) 4L
H£)-N-(3,4,5- = WA FL A HE) 4t i (4b): B (Tl 44, U
£ 77%. m.p. 188~190 C; '"H NMR (400 MHz, CDCl5)
5: 7.42 (d, J=8.8 Hz, 1H), 7.08 (d, J=8.6 Hz, 2H), 6.82
(dd, J=8.8, 2.5 Hz, 1H), 6.75 (d, J=8.6 Hz, 2H), 6.58 (d,
J=2.4 Hz, 1H), 6.12 (s, 2H), 6.06 (d, J=0.9 Hz, 1H), 4.73
(s, 2H), 4.44 (s, 2H), 3.80 (s, 3H), 3.72 (s, 3H), 3.67 (s,
6H), 2.32 (d, J=0.9 Hz, 3H); °C NMR (100MHz, CDCl;)
9: 165.3, 160.1, 160.1, 158.3, 154.0, 152.8, 151.5, 137.3,
134.3, 129.7, 128.0, 124.6, 113.0, 112.8, 112. 2, 111.2,
104.4, 100.2, 65.1, 60.0, 55.3, 54.3, 51.7, 17.7; HRMS
caled for CyHzN,O, [M + H] ©  520.1966, found
520.1963.

N-(4- W1 3k B8 )-2-((4- W1 3k -2 H- 10 ) -2- I - 7- 2 ) 4
H)-N-(3,4,5- = HEEIE L HL) 2B (4e): AEBREIA, W
63%. m.p. 166~167 “C; '"H NMR (400 MHz, CDCl;) ¢:
7.42 (d, J=8.8 Hz, 1H), 7.04 (t, J=5.6 Hz, 4H), 6.82 (dd,
J=8.8,2.5 Hz, 1H), 6.58 (d, J=2.4 Hz, 1H), 6.12 (s, 2H),
6.06 (d, J=1.0 Hz, 1H), 4.75 (s, 2H), 4.45 (s, 2H), 3.79 (s,
3H), 3.66 (s, 6H), 2.32 (d, J=0.9 Hz, 3H), 2.25 (s, 3H);
C NMR (100 MHz, CDCly) d: 167.1, 132.9, 130.2, 129.5,
128.3, 96.39, 95.3, 94.8, 93.2, 92.3, 91.9, 91.9, 77.4, 77.1,
76.8, 552, 52.1, 44.8, 29.5, 27.1; HRMS calcd for
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CaoHoNO,Na [M+Na]" 526.1836, found 526.1841.

N-(4- 5% JE)-2-((4- 1 2 -2 H- €8 95 -2- i -7- 35 ) 4
J)-N-(3,4,5- = HUEE L H L) 2 W (4d): Al 4k, 1k
% 86%. m.p. 131~132 °C; 'H NMR (400 MHz, CDCly)
5: 7.42 (d, J=8.8 Hz, 1H), 7.15 (dd, J=8.5, 5.4 Hz, 2H),
6.91 (t, J=8.6 Hz, 2H), 6.82 (dd, J=8.8, 2.4 Hz, 1H), 6.58
(d, J=2.4 Hz, 1H), 6.12 (s, 2H), 6.07 (d, J=0.9 Hz, 1H),
4.76 (s, 2H), 4.45 (s, 2H), 3.80 (s, 3H), 3.68 (s, 6H), 2.32
(d, J=0.9 Hz, 3H); *C NMR (100 MHz, CDCl;) §: 165.5,
160.1, 159.9, 154.0, 152.9, 151.5, 137.7, 134.2, 131.8,
131.7, 130.2, 130.1, 124.7, 114.5, 114.3, 113.1, 112.1,
111.2, 104.3, 100.2, 65.0, 60.0, 55.3, 51.6, 17.6; HRMS
caled for CpsHyFNO;Na [M+Na]® 530.1586, found
530.1592.

N-(4- P8 3E)-2-((4- F1 -2 H- (0 45 - 2 - - 7- 35 ) 4
F)-N-(3,4,5- = HERFLKIL) 4Bt (de): AT, R
65%. m.p. 181~182 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
7.49 (d, J=8.8 Hz, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.13 (d,
J=8.3 Hz, 2H), 6.89 (dd, J=8.8, 2.5 Hz, 1H), 6.65 (d, J=
2.5 Hz, 1H), 6.20 (s, 2H), 6.14 (d, J=1.1 Hz, 1H), 4.81 (s,
2H), 4.53 (s, 2H), 3.87 (s, 3H), 3.76 (s, 6H), 2.39 (d, J=
1.0 Hz, 3H); °*C NMR (100 MHz, CDCl5) &: 165.6, 160.1,
159.9, 153.9, 152.9, 151.5, 137.5, 134.8, 134.2, 130.6,
130.1, 124.7, 120.9, 113.1, 112.1, 111.2, 104.3, 100.2,
64.9, 60.0, 55.3, 51.8, 17.7; HRMS calcd for CpgH,sBrN-
0O-Na [M+Na]* 590.0785, found 590.0790.

N-(4- 55 58 )-2-((4- F 2k -2 H- 8 45 -2- il -7- 32 ) 4R
F)-N-(3,4,5-= WAL R OBz 4f): A@EIA, R
74%. m.p. 155~156 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
7.42 (d, J=8.8 Hz, 1H), 7.21 (d, J=4.2 Hz, 1H), 7.19 (s,
1H), 7.11 (d, J=8.4 Hz, 2H), 6.81 (dd, J=8.8, 2.3 Hz,
1H), 6.58 (d, J=2.3 Hz, 1H), 6.13 (s, 2H), 6.07 (d, J=0.8
Hz, 1H), 4.76 (s, 2H), 4.46 (s, 2H), 3.80 (s, 3H), 3.69 (s,
6H), 2.32 (d, J=0.7 Hz, 3H); *C NMR (100 MHz, CDCls)
5: 165.6, 160.1, 159.9, 154.0, 153.0, 151.5, 137.5, 134.4,
1342, 132.8, 129.8, 127.7, 124.7, 113.1, 112.1, 111.3,
104.3, 100.2, 65.0, 60.0, 55.3, 51.7, 17.7; HRMS calcd for
CasH»,CINO; [M+H]" 524.1471, found 524.1477.

N-(3-FHAR FE 38 )-2-((4- F 32 H- 0 ) -2- T - 7- 38 ) 4
3)-N-(3,4,5- — S LRI ) L i (4g): a4, ik
# 82%. m.p. 131~132 °C; "H NMR (400 MHz, CDCly)
5: 7.42 (d, J=8.8 Hz, 1H), 7.13 (t, J=8.0 Hz, 1H), 6.82
(dd, J=8.8, 2.5 Hz, 1H), 6.74 (dd, J=12.8, 4.0 Hz, 3H),
6.59 (d, J=2.4 Hz, 1H), 6.15 (s, 2H), 6.06 (s, 1H), 4.76 (s,
2H), 4.47 (s, 2H), 3.79 (s, 3H), 3.67 (d, J=1.3 Hz, 9H),
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2.32 (s, 3H); *C NMR (100 MHz, CDCl3) 6: 165.4, 160.1,
160.0, 158.7, 154.0, 152.9, 151.5, 137.4, 134.4, 128.5,
124.6, 120.6, 113.8, 113.1, 112.4, 112.1, 111.2, 104.4,
100.2, 65.1, 60.0, 55.3, 54.3, 52.3, 17.6; HRMS calcd for
C,oH30NOg [M+H]" 520.1966, found 520.1985.

N-(3-F LR 2 )-2-((4- F k-2 H- 8 ) - 2- i - 7- 315 ) 4
H£)-N-(3,4,5- = W FE AL OBtz (4h): B @A, UL
Z 82%. m.p. 149~150 C; '"H NMR (400 MHz, CDCl5)
5:7.42 (d, J=8.8 Hz, 1H), 7.10 (t, J=7.5 Hz, 1H), 7.04~
6.95 (m, 2H), 6.93 (d, J=7.4 Hz, 1H), 6.83 (dd,
J=8.8,2.5 Hz, 1H), 6.59 (d, J=2.4 Hz, 1H), 6.13 (s, 2H),
6.06 (d, J=1.0 Hz, 1H), 4.75 (s, 2H), 4.46 (s, 2H), 3.79 (s,
3H), 3.66 (s, 6H), 2.31 (d, J=0.9 Hz, 3H), 2.22 (s, 3H);
C NMR (100 MHz, CDCLy) d: 165.4, 160.1, 154.0, 152.8,
151.5, 137.4, 137.2, 135.8, 134.4, 129.0, 127.5, 127.4,
125.4, 124.63, 113.1, 112.1, 111.2, 104.4, 100.2, 65.1,
60.0, 55.2, 52.3, 20.3, 17.6; HRMS calcd for C,oH,,NO,Na
[M+Na]" 526.1842, found 526.1843.

N-(3-F R 3 )-2-((4- F 2L -2 H- (0 5 -2 - - 7- 3% ) 4
3)-N-(3,4,5- = A SR IL) L WE R (41): ALk, R
62%. m.p. 143~144 °C; '"H NMR (400 MHz, CDCl;) &:
7.42 (d, J=8.8 Hz, 1H), 7.19 (t, J=11.2 Hz, 1H), 6.95 (d,
J=17.9 Hz, 1H), 6.93~ 6.88 (m, 2H), 6.82 (dd, J=8.8,
2.4 Hz, 1H), 6.58 (d, J=2.3 Hz, 1H), 6.15 (s, 2H), 6.06 (s,
1H), 4.78 (s, 2H), 4.47 (s, 2H), 3.80 (s, 3H), 3.68 (s, 6H),
2.32 (s, 3H); *C NMR (100 MHz, CDCl5) 6: 165.6, 163.0,
160.5, 160.0, 159.9, 154.0, 153.0, 151.5, 138.4, 138.3,
137.5, 134.3, 129.1, 129.0, 124.7, 123.9, 123.9, 115.3,
115.0, 113.9, 113.7, 113.2, 112.1, 111.3, 104.3, 100.3, 65.0,
60.0, 55.3, 51.9, 17.6; HRMS calcd for C,sH,,FNO;Na
[M+Na]™ 530.1591, found 530.1592.

N-(3- 50 3 )-2-((4- 3 -2H- 0 45 -2- T -7- 25 ) SR
F)-N-(3,4,5- = HAFE ) OBz 4)): Ak, xR
64%. m.p. 145~146 ‘C; '"H NMR (400 MHz, CDCL;) ¢:
7.42 (d, J=8.8 Hz, 1H), 7.22~7.12 (m, 3H), 7.08 (d, J=
7.2 Hz, 1H), 6.81 (dd, J=8.8, 2.5 Hz, 1H), 6.58 (d, J=2.4
Hz, 1H), 6.15 (s, 2H), 6.06 (d, J=1.0 Hz, 1H), 4.76 (s,
2H), 4.47 (s, 2H), 3.80 (s, 3H), 3.69 (s, 6H), 2.31 (d, J=
1.0 Hz, 3H); *C NMR (100 MHz, CDCl;) J: 165.6, 160.0,
159.9, 154.0, 153.0, 151.5, 137.9, 137.6, 134.2, 133.3,
128.9, 128.3, 127.1, 126.5, 124.7, 113.1, 112.0, 111.3,
104.3, 100.3, 65.0, 60.0, 55.3, 51.8, 17.6; HRMS calcd for
C,3H6CINO;Na [M+Na]" 546.1290, found 546.1295.

N-((1H-2KFF[d] Wk Me-2 - 38 ) F 3t )-2-((4- 32 H- 1
§5-2- - 7- 55 ) 58 3L )-N-(3,4,5- = H A FE IR ) 4 W i (4k):
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H @ EAR, R 60%. m.p. 146~147 C; 'H NMR (400
MHz, CDCl3) 6: 7.36 (d, J=8.8 Hz, 1H), 7.18 (dd, J=5.8,
3.1 Hz, 2H), 6.69 (t, J=18.4 Hz, 1H), 6.61 (s, 1H), 6.34 (s,
2H), 6.06 (s, 1H), 4.98 (s, 2H), 4.54 (s, 2H), 3.79 (s, 3H),
3.70 (s, 6H), 2.29 (s, 3H); *C NMR (101 MHz, CDCL) ¢:
167.7, 159.9, 159.7, 154.0, 153.3, 151.3, 148.7, 138.0,
134.5, 124.7, 121.9, 113.3, 111.6, 111.5, 103.8, 100.5,
64.9, 59.9, 55.4, 47.8, 17.6; HRMS calcd for CooH,sN;0,
[M+H]" 530.1922, found 530.1923.

N-((ZRFF: [ ] W e -2- 25 ) FF 5 )-2-((4- R B -2 H- (0 05 -2-
i -7-J%) 4 3E)-N-(3,4,5- = AR B R B Ik iz (41): B B8
B4R, WE 62%. m.p. 175~176 “C; 'H NMR (400 MHz,
CDCly) 6: 7.94 (d, J=8.1 Hz, 1H), 7.82 (d, J=7.9 Hz,
1H), 7.40 (d, J=8.8 Hz, 2H), 7.33 (t, J=7.5 Hz, 1H), 6.82
(dd, J=8.8, 2.4 Hz, 1H), 6.66 (d, J=2.4 Hz, 1H), 6.50 (s,
2H), 6.06 (s, 1H), 5.21 (s, 2H), 4.58 (s, 2H), 3.79 (s, 3H),
3.71 (s, 6H), 2.31 (s, 3H); *C NMR (100 MHz, CDCL5) ¢:
166.1, 165.5, 160.0, 159.9, 154.0, 153.2, 151.4, 137.8,
134.6, 134.4, 125.3, 124.7, 124.5, 122.1, 120.8, 113.2,
112.1, 111.3, 104.1, 100.4, 65.0, 60.0, 59.4, 55.3, 50.8,
20.0, 17.6, 13.2; HRMS calcd for C,0H,7N,0,S [M+H]"
547.1533, found 547.1538.

N-(PH g -2- 3 B 3 )-2-((4- Y L -2 H- (0 475 - 2- i - 7- 3% )
A IE)-N-(3,4,5- = AR FE R I ) £ E % (4m): [ E5 [ 4,
WHE 55%. mp. 142~143 ‘C; 'H NMR (400 MHz,
CDCly) d: 8.54 (d, J=4.4 Hz, 1H), 7.60 (td, J=7.7, 1.5
Hz, 1H), 7.40 (d, J=8.8 Hz, 1H), 7.31 (d, J=7.8 Hz, 1H),
7.17~7.08 (m, 1H), 6.82 (dd, J=8.8, 2.4 Hz, 1H), 6.67 (d,
J=2.3 Hz, 1H), 6.46 (s, 2H), 6.06 (s, 1H), 4.95 (s, 2H),
4.55 (s, 2H), 3.78 (s, 3H), 3.72 (s, 6H), 2.31 (s, 3H); °C
NMR (100 MHz, CDCly) d: 166.0, 160.1, 155.3, 154.0,
1529, 151.5, 148.1, 137.4, 136.0, 135.2, 124.6, 122.1,
121.7, 113.0, 112.2, 111.1, 104.3, 100.4, 65.1, 59.9, 55.3,
54.1, 17.6; HRMS caled for CsH,,CINO,S [M+H]"
491.1813, found 491.1817.

N-((5-F K FF[b]MEWy -3-5) FF 55)-2-((4- FH -2 H-
475 -2- T -7- 55 ) 58 3L )-N-(3,4,5- = H 48 ik 2R 3L ) 20 Tk i
(4n): A, W 53%. mp. 172~174 C; '"H NMR
(400 MHz, CDCl;) 6: 7.69 (d, J=8.6 Hz, 1H), 7.61 (d, J=
1.9 Hz, 1H), 7.43 (d, J=8.8 Hz, 1H), 7.23 (dd, J/=8.6, 1.9
Hz, 1H), 6.82 (dd, J=8.8, 2.5 Hz, 1H), 6.53 (d, J=2.5 Hz,
1H), 6.06 (s, 1H), 6.05 (s, 2H), 5.02 (s, 2H), 4.45 (s, 2H),
3.79 (s, 3H), 3.60 (s, 6H), 2.32 (s, 3H); °C NMR (100
MHz, CDCl3) d: 165.6, 160.0, 159.9, 154.0, 153.0, 151.4,
138.3, 137.4, 133.8, 130.1, 130.0, 128.3, 124.7, 124.1,

http://sioc-journal.cn/ 1605



BIKE

MR

122.8, 121.1, 113.2, 111.9, 111.3, 104.6, 100.3, 65.1, 60.0,
55.3, 45.1, 17.6; HRMS calcd for C3yH,CINO,SNa [M+
Na]" 602.1011, found 602.1016.

N-((5-5 A [b1MEWy -3-35) FH 55)-2- (2 H- {1 Jis-2-
- 7-2%) 5 55 )-N-(3,4,5- = AR B R 0 8t i (40): B8
44, U 87%. m.p. 179~180 C; 'H NMR (400 MHz,
CDCly) 6: 7.69 (d, J=8.6 Hz, 1H), 7.61 (d, J=1.7 Hz,
1H), 7.56 (d, J=9.5 Hz, 1H), 7.30 (d, J=8.5 Hz, 1H), 7.23
(dd, J=8.6, 1.8 Hz, 1H), 6.80 (d, J=6.7 Hz, 1H), 6.54 (s,
1H), 6.18 (d, J=9.5 Hz, 1H), 6.05 (s, 2H), 5.02 (s, 2H),
4.45 (s, 2H), 3.79 (s, 3H), 3.59 (s, 6H); >C NMR (100
MHz, CDCl;) 0: 160.1, 159.9, 154.6, 153.0, 142.3, 138.2,
137.7, 137.3, 133.7, 130.0, 129.9, 128.3, 127.9, 124.1,
122.8, 121.0, 112.5, 112.3, 112.1, 104.5, 100.2, 65.1, 60.0,
55.3, 45.1; HRMS calcd for C,0H,4,CINO;SNa [M+Na]"
588.0854, found 588.0860.

N-((5-F IR I [ b1 MEW) 3-8 ) B JE)-2-((3-5-4- H -
2H- {045 -2- T -7-35 ) S 3 )-N-(3,4,5- = W AR FE 25 3 2Tk
fiE(4p): ACREA, E 36%. mp. 188~189 C; 'H
NMR (400 MHz, CDCl3) 6: 7.69 (d, J=8.6 Hz, 1H), 7.60
(d, J=1.8 Hz, 1H), 7.45 (d, J=8.9 Hz, 1H), 7.22 (dd, J=
8.6, 1.8 Hz, 1H), 7.18 (s, 1H), 6.86 (dd, J=8.9, 2.5 Hz,
1H), 6.53 (d, J=2.4 Hz, 1H), 6.04 (s, 2H), 5.01 (s, 2H),
4.45 (s, 2H), 3.79 (s, 3H), 3.60 (s, 6H), 2.47 (s, 3H); °C
NMR (100 MHz, CDCLy) J: 165.4, 159.8, 156.1, 153.0,
151.8, 146.8, 138.2, 137.7, 137.4, 133.7, 130.0, 129.9,
128.3, 125.1, 124.1, 122.8, 121.0, 117.1, 112.8, 112.6,
104.5, 100.1, 65.0, 60.0, 55.3, 45.0, 15.2; HRMS calcd for
C30HCLNO;S [M+H]" 614.0802, found 614.0815.

N-((5-F A [b1MEWy -3-35) FH 55)-2- (2 H- {1 Jfis-2-
-4~ 25 ) 58 58 )-N-(3,4,5- = AU R 0k W iz (4q): AR
44, U 68%. m.p. 223~224 C; 'H NMR (400 MHz,
CDCly) 8: 7.80 (dd, J=7.9, 1.2 Hz, 1H), 7.68 (d, J=8.5
Hz, 1H), 7.59 (d, J=1.8 Hz, 1H), 7.54~7.42 (m, 1H),
7.26~7.24 (m, 1H), 7.23 (s, 2H), 7.20 (d, J=7.2 Hz, 1H),
6.05 (s, 2H), 5.39 (s, 1H), 5.03 (s, 2H), 4.55 (s, 2H), 3.79
(s, 3H), 3.56 (s, 6H); C NMR (100 MHz, CDCl;) o:
163.9, 161.5, 153.1, 152.4, 138.3, 137.9, 137.3, 133.5,
131.6, 130.0, 129.8, 128.4, 124.1, 123.0, 122.8, 122.3,
121.0, 115.7, 114.3, 104.5, 90.1, 65.2, 60.0, 59.4, 55.2,
45.2; HRMS caled for CooH,sCINO,S [M+H]" 566.1035,
found 566.1026.

N-((5-F A I [b] ey -3-JE) i JE)-2-((4- F Sk 2H-t1
§75-2- B -6- 3L ) S HE)-N-(3,4,5- = F A L 2R 3L 2 W e (4r):
@ E AR, R 73%. mp. 169~170 “C; 'H NMR (400
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MHz, CDCly) d: 7.69 (d, J=8.6 Hz, 1H), 7.63 (d, J=1.7
Hz, 1H), 7.24 (dd, J=8.6, 1.8 Hz, 1H), 7.16 (d, J=8.7 Hz,
1H), 6.92 (s, 1H), 6.90 (d, J=2.9 Hz, 1H), 6.20 (s, 1H),
6.01 (s, 2H), 5.02 (s, 2H), 4.44 (s, 2H), 3.78 (s, 3H), 3.56
(s, 6H), 2.19 (d, J=0.7 Hz, 3H); “C NMR (100 MHz,
CDCly) d: 166.1, 159.8, 153.3, 152.9, 150.7, 147.3, 138.3,
137.7, 137.3, 134.0, 130.2, 130.0, 128.2, 124.2, 122.8,
121.1, 119.5, 117.5, 116.9, 114.6, 108.8, 104.6, 65.8, 60.0,
55.2,45.1, 17.5; HRMS calcd for C3H,;,CINO,S [M+H]"
580.1191, found 580.1097.

N-((5-F R IR [ MEMy -3-58) FH 58)-2-((7-FH -2 H-
I -2- B -4-F5 ) S8 5 )-N-(3,4,5- = FH 48 L 2K 3L ) 2 Tk i
(4s): ATEE, WE 59%. mp. 219~220 ‘C; 'H NMR
(400 MHz, CDCls) 6: 7.68 (dd, J=8.3, 5.2 Hz, 2H), 7.59
(d, J=1.7 Hz, 1H), 7.27~7.24 (m, 1H), 7.23 (s, 1H),
7.08~6.98 (m, 2H), 6.04 (s, 2H), 5.34 (d, J=16.6 Hz,
1H), 5.03 (s, 2H), 4.53 (s, 2H), 3.79 (s, 3H), 3.55 (s, 6H),
2.37 (s, 3H); C NMR (100 MHz, CDCl) 6: 164.2, 164.0,
161.8, 153.1, 152.5, 142.9, 138.3, 137.8, 137.3, 133.5,
130.0, 129.8, 128.4, 124.2, 124.1, 122.8, 122.0, 121.0,
115.8, 111.8, 104.4, 89.2, 65.2, 60.0, 59.4, 55.2, 45.2, 20.7,
HRMS caled for C3H,;CINO,S [M+H]" 580.1191,
found 580.1201.

3.3 AEIE MR

DU e FH 4D e T 240 L 9608 M R 22 B Al 2% 2 e 24 3
Rt A LA Y H W WK (DMSO) VA fi#, Bt
H RATAE I E N 20 mmol/L FIAi £, KT 4 Cukfarh
PRAF, A3 AT S TR M B BT R, DMSO [ 2%
FTEAHT 0.1%. MR MEE T & 5%CO, 1
RPMI-1640 ¥57Er, MNEER 10%06 24 M35 PA K&
100 U/mL 5 E M 0.1 mg/mL FIEEE R, 7515,
TC RSO B % 2 B B A% AL 100 uL T 96 FLARH
BFR 24 h 5, FREEFRE, REIMARFERERIZ59),
4L 200 L. K577 48 h J5, HUHIBTER & hifE,
FLIIA 5 g/L DY H A0 e SR (MTT) ¥RV 20 pl, #k4k
BTE AT 405, BUREL G, Bk 96 FLK
B IREE, AEFLINN 100 pL — FF 3L AR(DMSO) A fiF i
R GBI, BT 10 min J5, HEEAR O E
570 nm Kb FIWEEEAE A, X RTAREUE AT AR, Sl
SH S-RUR M E RS-0 A ) BT 3AE b 2 RAT I 6.
TE I AE I ZRATR B LSS R BE 24 WA A FE 1R 0L
H SPSS ARG EPIH 1Cs.

$#H BI#1 KL (Supporting Information) {L&%) 2a~2n.
3a~3n fll 4a~4s [{] "H NMR 1 °C NMR % &, iXLht
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