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2,4,6- =BV IZELENTEYIN & B B AR SN B I R

KEZEY  E A B W FREY gAY
EHE Y EAAY O BXAC EHNC O ox F
TR e A4 ] Hge
wAKES SRR
(CHBMIRF 2508 HM 450001)
CHZRIH S 2P 2 T R A P R AUFT R B 450001)

WE AT IREERY. BLFHTMEZY), LB R BRI 28 B R EER, 234, B, &R
BRMNART —RIVEAE/REEGEEN 2,4,6- =W A4, £ 40 MeEW. X A& 0 T Es
i '"H NMR, C NMR ATHRMS HfiiiE, 3FIH CCK-8 J7 kM e A 1% MGC-803 A B 41 . HepG-2 A A4l . EC-109
NEERAIHA MDA-MB-231 ZL 40 i 10 F A\ S0 40 i R IR s M 78, HooR N-(3,4,5- = UK LI AR 2R 5
] )-2- G DK MR- 2 - W FP 5 28 )-6- FFY LI 0 -4- 122 (13u) %) MGC-803 Al MDA-MB-231 41 B k470 i 988 3 MR AL T 0 R 59
PRUENE, o 1Cs 517 0.99 A1 1.77 pmoleL .
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Synthesis and Antitumor Activity Evaluation of 2,4,6-Trisubstituted
Pyrimidine Derivatives
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Abstract With the aim of obtaining potential antitumor candidates with more efficiency and more economic value. 40
2,4,6-trisubstituted pyrimidine derivatives bearing chalcone moiety were synthesized via cyclization, chlorination, substitution
with benzoylacetate and ethylacetoacetate as the starting materials. The structures of target products were confirmed by 'H
NMR, ®C NMR and HRMS. 2,4,6-Trisubstituted pyrimidine derivatives bearing chalcone moiety were evaluated for anti-
cancer activity on four human cancer cell lines including EC-109, MGC-803, HepG-2 and MDA-MB-231 by CCK-8 (cell
counting Kit-8) assay. Among them, (E)-1-(4-((2-(((1H-benzo[d]imidazol-2-yl)methyl)thio)-6-methylpyrimidin-4-yl)amino)-
phenyl)-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (13u) were more cytotoxic against MGC-803 and MDA-MB-231 cell
lines, with ICs, values of 0.99 and 1.77 pumoleL ™", respectively.
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SEWIEF] 2400 J1N. 2015 4, EEEMHGMEER
(FDA)#LHE T 45 R 2, Horb 14 61(31.11%)H TR 975
FEMN. WEnE IR R AW A T B AR R AN,
Z 5 FM A AriG s, & —Fie ) BT A IR Y
JR, KAV GG shE B EEAE . W B A e
IER R ITE D o T B AT 2 AR R 25 g
PE, Ban AR T S-HURmEE, AP G
PSRRI T (HIV)II SR 2 R B PUi s E A s
B DA B2 B AR B AR B BT R AR
PR L AR g DA R LA A R B R R R R R B 2
SRk, WENEVE N ZG) A TR R BRI S AT B
CEIRRAT 2 8%, BRh28gn 7%t &5
5 AW E PR TR B — AT TR R A, VR 208 S0k
E, WEE AT AN B R PUm YT 1957 4E,
Duschinsky 25 A B T 55— UL nE 254 5-FUR
BARE (L), XXFF R b7 67 BRI = X, 2
AREREALTT B BB FLARRR. 1967 4F, NBE KRG/ T
DA AR () B AR e 16 P 245 9 5 N 9eL(2). 1992 4 il Jag vy ik
T BORE PR IR 25 IR B) R IR ) A B A
JTh b 1),
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Figure 1 Structures of pyrimidines antitumor

5 —J7 1, IR (S) A A i 1 P S D7 PR A
B, HAMRR R S BOLRA M, Wit 5 AFEK
W AESS G, WIERHE T IXA R DL A 5 (A1)
R, TCEIBHIT AR R 2 B T & 2 Y BT 5T
o, 153 T EAEARIR AL, JCHAETUME . PUEKK.
PUHIV. Jii . BTS2 17 NI R TTRCR
5k, Sharma SRR T — R AU EE A
IRERZRATAEY), FER ARSI VE AT V-, T
BAFHEY 6 A& 7(E 2)%F PaCa-2 JE4H i 5 1Y
ICso 43514 0.03 A1 0.09 umol/L, HEA R 4F k%
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R' 5 NF] C-6 fir, R*5INF| C-4 fii, #E—BIEMRIMFEM
T HO AN R MGC-803 N B4 R . HepG-2
N BF 9 40 il & . EC-109 A & & @ 41 i & A1
MDA-MB-231 FL AR 240 i 2 140 i 2598 P

B2 BREEAT YRS

Figure 2  Structures of chalcone derivatives
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NEG IR Z N0 ST, &4k an Scheme 1 FT
N, FATULR HE 2.8 2,16 (8a) Bk £ Bt 4.8 £, 155 (8b) Fl
MR ARG R, PATE/K OB NT T, S B
AR, 85 CHI S h RAERE N, AR EIF-RE
BT ARG 9a F 9b, HETT LAKAT 1,4- 5 NHONRE
5, K 9a Al 9b 5 2-F0 F 5L -1 H-FR I [d] ke 45 5 75
LAY 10a, 10b. i f5 LL POCI; F1 PCLs 1 N EARIRF,
&Y 10a, 10b KAEFRKRF, BELED 1la,

1" SR K AL R [ R 11a A1 11 S5 AR [T R 1Y
BRBA R, 73 71% 26 &4 12a~120 F1 13a~13y.
1.2 LEMNEYEES R

KA CCK-8"ILL ik %52 40 A H b &% 4b
BEFR I DU A 40 i MGC-803 A B2 4HAE . HepG-2 AAT
JRAUML. EC-109 N &84 i il MDA-MB-231 7L
A AR KA E (R 1),

1 WEY 12a~120 1 13a~13y BIHUHIRIEVE[ICse/ (umolsL 1)]*
Table 1 Antitumor activity [ICsy/(umoleL ™ ")] of target compounds 12a~120 and 13a~13y

Compd. R! R? MGC-803 HepG-2 EC-109 MDA-MB-231
12a Ph H >100 33.9041.60 36.66+1.02 >100
12b Ph 2-F >100 >100 >100 >100
12¢ Ph 3-F >100 >100 >100 >100
12d Ph 4-F >100 20.39+1.67 55.37+1.65 >100
12¢ Ph 3,4-F, >100 >100 >100 10.89+£0.22
12f Ph 3,5-F, 21.6740.87 27.69+0.63 18.70+0.94 4114034
12g Ph 4-Cl >100 >100 23.00+1.24 19.90£1.13
12h Ph 3,5-Cl, 24.82+1.32 9.75+1.81 20.67+1.26 6.45+0.65
12i Ph 2-Br 65.83+1.65 76.35+1.85 >100 16.90+0.64
12§ Ph 3-Br >100 44.50+1.36 >100 >100
12k Ph 4-Br >100 >100 >100 >100
121 Ph 3,5-(OCH;), >100 >100 >100 >100
12m Ph 4-HO >100 >100 >100 >100
12n Ph 3-NO, >100 >100 >100 >100
120 Ph 2-Thienyl >100 >100 >100 45.86+1.54
13a CH; H >100 >100 >100 >100
13b CH; 2-F 40.12+1.36 31.46+1.14 44.5040.90 19.9940.65
13¢ CH; 3-F 545+1.85 20.67+1.38 19.24+1.35 8.86+1.27
13d CH; 4-F 7.01£0.09 9.92+0.36 10.874+0.99 9.99+0.86
13e CH; 3,4-F, 13.4240.50 13.4140.52 19.80+1.20 15.0040.71
13f CH; 3,5-F, 7.15+1.43 8.37£0.97 14.4140.94 2.631+0.46
13g CH; 4-Cl >100 >100 >100 33.08+£0.58
13h CH; 2,4-Cl, 9.85+0.96 33.33£0.33 40.2940.69 8.6840.08
13i CH; 2,5-Cl, >100 82.59+0.62 >100 31.0340.55
13j CH; 3,5-Cl, 25.45+1.11 >100 >100 >100
13k CH; 2-Br 19.14+1.11 6.80+1.05 25.90+1.22 2.83+0.88
131 CH; 3-Br 20.6440.79 4.89+1.21 22.7240.93 10.6740.66
13m CH; 4-Br 3.1940.07 10.0540.06 11.994+1.19 12.4640.66
13n CH; 2-F-4-Br 7.61+£1.24 28.53+1.74 17.04+1.26 17.50+1.03
130 CH; 4-F-3-Br 2.90+1.36 15.94+1.35 23.17+1.37 6.69+0.76
13p CH; 4-CH;. 14.60+1.13 24.1940.80 33.11+1.19 17.9440.87
13q CH; 4-CH(CHs), 41.71+1.07 35.544+1.23 50.214+1.36 48.73+0.12
13r CH; 4-C(CH;); 15.95+1.84 36.41+1.88 25.0040.83 10.9140.08
13s CH; 3-HO 13.67+0.23 18.66+0.91 20.76+1.05 6.77+0.84
13t CH; 2,3-(OCH3), 10.62+0.95 18.33+1.31 58.80+1.52 25.85+1.43
13u CH; 3,4,5-(0CH;); 0.99+0.19 21.1940.86 20.43+1.04 1.7740.27
13v CH; 4-OH-3-OCH; 37.88+1.40 >100 >100 >100
13w CH; 3-NO, 1.43£0.15 2.20+0.38 16.7140.51 3.02+0.21
13x CH; 2-Thienyl 4.05+0.51 5.27+0.88 12.8040.64 1.0540.14
13y CH; 2-Furyl 3.49+0.69 13.05+0.85 23.67+1.30 2.14+0.21

5-Fu” 7.96+ 0.87 10.36+0.28 16.64+1.12 6.58+0.38

¢ Antitumor activity was assayed by exposure for 72 h to substances and expressed as concentration required to inhibit tumor cell proliferation by 50% (ICs). Dates

are presented as the means + SDs of three independent experiments. ? Positive control.
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MFE 1 H R T DS H, (A 12a~120 4K
22 HO6H X DO B iR 40 B B0 AN HA e, &K R -
(1) 2 Jk B R (12~ 120) 2508 4 HH ZEHUAG 2 (13~ 13y)
WA ENEHET I EY. BEY 12a~120
13a~13y FJAEDEPESE AT LG H, 13a~13y K251k
Bt UL b DO R A R I R A i, IR
HFF MGC-803, MDA-MB-231 3% 5™ i 40 B Ak i7% 1 58
BT, S SR A AR P P I B R R R
TEI/REAZE B 3 IR Z A, mEnEds b6 £ HX
RIS HLE M SRR oK, 2 e ARSI BT
FRa Ve PR ek R 2. 24 R =CH, I (A 903% 1 B A
FR'=Ph i AT, UERMEE IR I 6 i/ IMAT 4,
BT BUREB B AR T AP S R, 4
R'=CH; i, (DELEALED 13a 5HMILED, KBl
IR ZERE B 3 18 BUR LR s 1, A7 /2 B IE A F)
THIEMERPE S, Q) HBL &4 13p, 13q, 13r A1 13m,
13d, KUK B AN AL 9 HL 3 (4] 1) o< 2K
HAH R TGP E SR RIE; 3)7 A 134,
13f 52 %R 13g, 13j, KILFEDNHRETREBHIUR, F
JRFEPEEEL CL R HURET &5 (4)EeEL 13h #1134, 13,
[ 2K B 36 @R, SR 7R LA i v AL T
(EARAL RO ER A TE AL LAY, G)VbE9) 13d Al
13m WIHUHRETEL T 13b, 13¢ AT 13k, 131, #HIFE N
W FEL - i 2 B AR, A3 Adh 6 A7 s B2 414 A
475 (6)MEA Y 13x, 13y 1E A%, K& /REI B 4
AR, 2-WEWY IREY 2-RRIR IR, R IXF 5 JTHFART T Hifit
SRS P A R, b R AN TR v PR VAN S 45 Rk
B, HA A 131, 13u, 13w, 13x X5 3 0 e 20 A ()
FOHIE A0 T et B P B S- bR e ik &
Yy 13x, XTUL DA 1Cs, [E 4334 4.05, 5.27,
12.80 A1 1.05 umolsL™', £L&4) 13u X} MGC-803 Al
MDA-MB-231 kK ICso 120514 0.99 A1 1.77
umoleL™",

2 Zhig

Wit IR B BREE e 2,4,6- =B meng
f2EWn, FIFRERESCIR G . R G IR B A = 20
WAL T B AWM. 8 CCK-8
HENE T B ARE YT N R A E 40 MGC-803 A\ H
JEdi. HepG2 ARFE4IML. EC-109 A &% 4i f A
MDA-MB-231 Ll 4 M i poosg v 1, k&4
13u %} MGC-803 1 MDA-MB-23 1 4 i 47 Ji g o P
T 5-FRMERE, H 1Cs fEH 258 0.99 F1 1.77 pmole
L.
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3 SERSY
3.1 UHF5EH

'H NMR Al °C NMR ¥ {# 5 d Bruker A 7]
DPX-400 B8 FAZRESLIRACN &, TMS NN FF; =i HE
JR 14 35 [ Waters-Micromass 23 7 Q-TofMicro 157>
HEVY R AT R AT B (8] B PR B A s . T ERERS: S E
H SR TERA R, HENER: BRI
R, WO RET A Z ARG R AR, AR
e RiEm =R A Fl, 3hie: Rk Rt
IRFERAT, oK LEE: RETZERFIE A 7,
LA4-Z5ONER: P TA R AR . ARSI 5 55 4k By
FAENUERE A TS, SEHAMEHEA, HAm
BRI AT al, W0 B fCE HAR EE.
32 ZWHE
3.2.1 ¥ EAk Ay Ak

1b&90 9a Al 9b FHESCRR[16, 17100777k, LA
W) 9a A1 9b B SCHER[16, 1710177604, tb&4 9a Fl
9b F%HESCHR[16, 17)HI R, thEW 15 %I CHR
[16, 171/ 7751 %
322 BARAA 12 696

B &9 11a (0.212 g, 0.60 mmol)FITCEUR 2 5
A /KHA(0.110 g, 0.50 mmol) 73 Il T 8 mL, 2 mL # (1)
ToAKZWEF, FHEZE 90 °C, ¥ )5 & 218 in A\ n i
PEMRTE R R P, 2 ORI RS, 7 RN 45 5
fFIE B, AH R =R G HE, U T4 oK &
MEve, SR TIRAE OB AREE N-CR 6 H R 5
i) )-2-( 2% FF: WK 4 -2- 7. P et 3k )-6- 2 6k e g -4- Jiz (12a),
0.157 g, W& 64.5%. m.p. 178~179 “C; 'H NMR (400
MHz, DMSO-d;) d: 10.73 (s, 1H), 8.18 (d, J=8.8 Hz, 2H),
8.01 (d, J=15.6 Hz, 1H), 7.95~7.92 (m, 2H), 7.83 (dd,
J=5.1, 3.5 Hz, 4H), 7.77~7.72 (m, 4H), 7.48 (dd, J=5.5,
3.6 Hz, 8H), 7.26 (s, 1H), 5.05 (s, 2H); *C NMR (101
MHz, DMSO-ds) 6: 187.20, 167.74, 161.57, 160.63,
151.75, 144.01, 143.13, 135.64, 134.82, 131.36, 131.08,
131.03, 130.79, 130.44, 130.05, 129.94, 129.16, 128.90,
128.86, 128.81, 128.32, 128.30, 126.66, 126.43, 126.33,
126.03, 125.69, 121.99, 118.71, 113.72, 99.93, 26.34;
HR-MS (ESI) caled for C33HyNsOS [M+H]"™ 540.1858,
found 540.1859.

&Y 12b~120 W E& T AR R &)
12a.

N-(2-FR 2K . Hs J7 2R R )-2-( O ok e -2- T HR 7
F)-6- K LS IE-4-JE (12b): B R AR EA, 0.151 g,
FEE55.1%. mop. 190~191 C; 'H NMR (400 MHz,
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DMSO-dg) §: 10.78 (s, 1H), 8.19 (dd, J=15.0, 8.3 Hz,
3H), 8.05 (d, J=15.7 Hz, 1H), 7.87~7.82 (m, 5H), 7.74
(dd, J=6.2, 3.2 Hz, 2H), 7.48 (td, J=17.3, 4.1 Hz, 6H),
7.35 (dd, J=13.1, 5.7 Hz, 2H), 7.28 (s, 1H), 5.05 (s, 2H);
BC NMR (101 MHz, DMSO-ds) o: 186.90, 167.68,
162.04, 161.53, 160.55, 159.55, 151.70, 144.14, 135.57,
134.14, 132.37, 130.99, 130.72, 129.95, 128.96, 128.80,
126.36, 125.63, 124.90, 123.99, 122.42, 122.31, 118.65,
116.09, 115.88, 113.66, 99.91, 26.28; HR-MS (ESI) calcd
for C33H,sFN;OS [M+H]" 558.1764, found 558.1762.

N-(B- TR A £ I 5 2% I ] )-2-( 2K I K s -2- I FR g
5)-6-FKFEMENE-4-fE(12¢): TR ACRIE £, 0.059 g, 7=
% 30.2%. mp. 191~192 C; 'H NMR (400 MHz,
DMSO-d) d: 10.62 (s, 1H), 8.20 (d, J=8.8 Hz, 2H), 8.06
(d, J=15.6 Hz, 1H), 7.90 (d, J=10.2 Hz, 1H), 7.84 (d, J=
8.4 Hz, 3H), 7.77~7.70 (m, 4H), 7.56~7.43 (m, 5H), 7.31
(td, J=8.5, 2.3 Hz, 1H), 7.22 (s, 1H), 5.02 (s, 2H); "*C
NMR (101 MHz, DMSO-d,) o: 187.02, 167.75, 163.65,
161.61, 161.23, 160.55, 151.74, 144.11, 141.57, 137.40,
137.32, 135.65, 131.12, 131.00, 130.79, 130.71, 130.00,
128.79, 126.36, 125.51, 125.44, 123.38, 118.63, 117.13,
116.92, 114.64, 114.42, 113.70, 99.88, 26.36; HR-MS
(ESI) caled for C33H,sFNsO,S [M+H]™ 558.1764, found
558.1763.

N-(4- TR 2K 0 J75 2R FE TR )-2-( 2% I K e -2- I HE A
5)-6-FKFEmE e -4-fE (12d): R AR E A, 0.072 g,
FEE 42.1%. mp. 196~197 ‘C; 'H NMR (400 MHz,
DMSO-d) d: 10.75 (s, 1H), 8.18 (d, J=8.8 Hz, 2H), 8.02
(dd, J=8.6, 5.7 Hz, 2H), 7.96 (s, 1H), 7.83 (dd, J=5.1,3.5
Hz, 4H), 7.77~7.72 (m, 3H), 7.48 (td, J=7.3, 4.3 Hz,
5H), 7.33 (t, J=8.8 Hz, 2H), 7.27 (s, 1H), 5.05 (s, 2H); "*C
NMR (101 MHz, DMSO-d,) o: 187.13, 167.76, 164.55,
162.07, 161.67, 160.62, 151.80, 143.99, 141.91, 135.68,
131.53, 131.37, 131.19, 131.10, 130.80, 129.95, 128.88,
126.43, 125.72, 121.91, 118.73, 116.02, 115.80, 113.74,
99.93, 26.34; HR-MS (ESI) calcd for C33H,sFNsOS [M+
H]" 558.1764, found 558.1763.

N-(3,4- 50K &) B2 R L I )-2-(COR FF: ok e -2- 37 FR
T 3)-6-TR B Mg -4- i (12e): # Ry AIREA, 0.092 g,
PR 50.6%. mp. 172~174 C;'H NMR (400 MHz,
DMSO-d) d: 10.74 (s, 1H), 8.19 (t, J=9.7 Hz, 3H), 8.05
(d, J=15.6 Hz, 1H), 7.84 (dd, J=7.4, 4.3 Hz, 4H), 7.73 (t,
J=11.3 Hz, 4H), 7.59~7.45 (m, 7H), 7.26 (s, 1H), 5.04
(d, J=17.9 Hz, 2H); “C NMR (100 MHz, DMSO-d;) J:
196.57, 167.79, 163.87, 161.65, 161.42, 161.29, 160.52,
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151.75, 144.23, 140.39, 138.62, 135.65, 131.21, 130.97,
130.74, 130.10, 128.81, 126.36, 125.42, 124.64, 118.62,
113.73, 112.72, 111.76, 111.50, 105.31, 99.90, 25.23; HR-
MS (ESI) caled for Cy3HyF,NsOS [M+H]™ 576.1760,
found 576.1671.

N-(3,5- 50 &0 B R FE W] )-2-(OR FF g e -2- 7. F
B3 -6- AR FLms g 4- iz (126): B AR E A, 0.158 g,
PP 56.6%. mp. 222~223 ‘C; '"H NMR (400 MHz,
DMSO-d) d: 10.68 (s, 1H), 8.22 (d, J=8.8 Hz, 2H), 8.12
(d, J=15.6 Hz, 1H), 7.88~7.82 (m, 4H), 7.78~7.68 (m,
5H), 7.51~7.44 (m, 5H), 7.35 (dd, J/=10.3, 8.1 Hz, 1H),
7.24 (s, 1H), 5.03 (s, 2H); *C NMR (101 MHz, DMSO-d;)
5: 186.89, 167.79, 163.87, 161.65, 161.42, 161.29, 160.52,
151.75, 144.23, 140.39, 138.62, 135.65, 131.21, 130.97,
130.74, 130.10, 128.81, 126.36, 125.42, 124.64, 118.62,
113.73, 112.72, 111.76, 111.50, 105.31, 99.90, 26.40;
HR-MS (ESI) caled for Cs3HyFoNsO,S [M + H] ©
576.1760, found 576.1769.

N-(4- 2K 0 J75 2R BT )-2-(OF ok e -2- T HR 7
5 )-6-FK FE W e -4-fE (12g): T R AR B £, 0.089 g,
& 47.6%. mp. 209~210 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.72 (s, 1H), 8.19 (d, J=8.8 Hz, 2H), 8.01
(dd, J=20.4, 12.1 Hz, 3H), 7.83 (d, J=8.6 Hz, 4H),
7.75~7.71 (m, 3H), 7.56 (d, J=8.5 Hz, 2H), 7.51~7.45
(m, 5H), 7.26 (s, 1H), 5.05 (s, 2H); >C NMR (101 MHz,
DMSO-d) o: 187.08, 167.73, 161.59, 160.62, 151.74,
144.09, 141.63, 135.64, 134.89, 133.81, 131.25, 130.79,
130.51, 129.98, 128.91, 128.86, 126.43, 125.70, 122.76,
118.71, 113.73, 99.94, 26.33; HR-MS (ESI) calcd for
C33HysCINSOS [M+H]" 574.1668, found 574.1667.

N-(3,5- 5K L B R TP )-2-(COR FF K e -2- 317
TR I )-6- R LB IE -4- iz (12h): B OB AIRE A, 0.113 g,
FEE 52.2%. mp. 253~254 C; 'H NMR (400 MHz,
DMSO-dg) d: 10.72 (s, 1H), 8.22 (d, J=8.8 Hz, 2H), 8.15
(d, J=15.6 Hz, 1H), 8.08 (d, J=1.6 Hz, 2H), 7.88~7.82
(m, 5H), 7.73 (dd, J=6.2, 3.2 Hz, 2H), 7.70 (s, 1H),
7.68~7.66 (m, 1H), 7.49~7.45 (m, 5H), 7.25 (s, 1H),
5.03 (s, 2H); “C NMR (101 MHz, DMSO-d) J: 191.45,
186.89, 167.83, 161.72, 160.58, 151.84, 144.31, 139.96,
138.80, 138.59, 135.71, 134.60, 133.78, 131.19, 131.04,
130.80, 130.20, 129.22, 128.86, 127.56, 127.17, 126.43,
125.54, 124.88, 118.68, 113.80, 99.98, 26.44; HR-MS
(ESI) caled for C33H,4CLNsOS [M+H]" 608.1078, found
608.1077.

N-(2- VR 2K 20 J75 2R T )-2-(2F oK e -2- 31 HE 7
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B)-6- K FEWENE-4-fE(121): B Uy AR E A, 0.108 g, 7=
# 46.0%. m.p. 198~199 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.83 (s, 1H), 8.30~8.26 (m, 1H), 8.20 (d,
J=8.8 Hz, 2H), 8.02 (d, J=1.6 Hz, 2H), 7.85 (d, J=8.4
Hz, 4H), 7.79~7.71 (m, 4H), 7.51~7.45 (m, 6H), 7.30 (s,
1H), 5.05 (s, 2H); “C NMR (101 MHz, DMSO-dy) o:
186.94, 167.76, 161.65, 160.62, 151.76, 144.25, 140.43,
135.65, 134.07, 133.27, 132.03, 131.03, 130.79, 130.10,
128.87, 128.75, 128.23, 126.44, 125.71, 125.31, 124.87,
118.72, 113.73, 99.98, 26.34; HR-MS (ESI) calcd for
C53H,sBrN;0S [M+H]618.0963, found 618.0966.

N-(3-JR 7 2 I Hk 2R 56 ] )-2-( % FF K e -2- Y FY
5)-6- K FEWENE-4-JZ(12)): FEMARIE A, 0.116 g, 7=
£ 50.7%. m.p. 204~205 ‘C; 'H NMR (400 MHz,
DMSO-dg) J: 10.70 (s, 1H), 8.25 (s, 1H), 8.21 (d, J=8.7
Hz, 2H), 8.08 (d, J=15.6 Hz, 1H), 7.90 (d, J=7.7 Hz,
1H), 7.85 (dd, J=17.7, 3.4 Hz, 4H), 7.73 (dd, J=6.0, 2.9
Hz, 3H), 7.70~7.61 (m, 2H), 7.49~7.44 (m, 6H), 7.25 (s,
1H), 5.03 (s, 2H); *C NMR (101 MHz, DMSO-dy) o:
192.00, 187.03, 167.82, 161.69, 160.61, 151.82, 144.19,
141.36, 137.67, 137.35, 135.71, 132.87, 131.54, 131.19,
131.12, 130.92, 130.79, 130.73, 130.33, 130.09, 128.86,
128.17, 126.43, 125.56, 123.48, 122.40, 121.44, 118.68,
113.78, 99.95, 26.42; HR-MS (ESI)
C33H,sBrN;0S [M+H]" 618.0963, found 618.0963.

N-(4- V52K 20 25 2 F5E i) )-2-( 2K I K k-2 7 FR g
5)-6- R FL W e -4- 1 (12Kk): R AR E A, 0.153 g,
FEER60.2%. m.p. 229~230 ‘C; 'H NMR (400 MHz,
DMSO-d) 0: 10.68 (s, 1H), 8.18 (d, J=8.8 Hz, 2H), 8.04
(d, J=15.7 Hz, 1H), 7.90 (d, J=8.5 Hz, 2H), 7.86~7.82
(m, 4H), 7.77~7.67 (m, 6H), 7.47 (dd, J=6.3, 3.0 Hz,
6H), 7.24 (s, 1H), 5.03 (s, 2H); “C NMR (101 MHz,
DMSO-dg) 6: 187.10, 167.83, 161.72, 160.60, 151.79,
144.08, 141.74, 135.73, 134.13, 131.85, 131.27, 131.14,
130.78, 130.70, 129.99, 128.86, 126.43, 125.56, 123.76,
122.80, 118.72, 113.78, 99.93, 26.43; HR-MS (ESI) calcd
for C33H,sBrNsOS [M+H]" 618.0963, found 618.0963.

N-(3,5- = AR L OR 205 25 DR L ] )-2- (2 Ik -2
. FF R 35 )-6- 2% FEE s g -4- i (121): - 1] £ 5 10 e A5k} B[]
b, 3 8E 0ky AR B AL A 9(0.100 g, 43.1%). m.p.
207~208 ‘C; '"H NMR (400 MHz, DMSO-dj) d: 10.69 (s,
1H), 8.15 (d, J=8.8 Hz, 2H), 7.97 (d, J=9.7 Hz, 2H), 7.84
(t, J=7.1 Hz, 4H), 7.73 (dd, J=6.1, 3.1 Hz, 2H), 7.68 (dd,
J=6.5, 2.9 Hz, 1H), 7.51~7.45 (m, 5H), 7.25 (s, 1H),
7.21~7.16 (m, 2H), 5.03 (d, J=8.0 Hz, 2H), 3.84 (d, J=

caled for
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14.9 Hz, 6H); °*C NMR (101 MHz, DMSO-d;) J: 187.28,
167.79, 161.66, 160.62, 152.75, 151.81, 148.17, 144.02,
137.10, 135.70, 131.39, 130.95, 130.77, 129.90, 128.85,
128.35, 126.42, 125.64, 124.31, 122.79, 119.08, 118.72,
114.82, 113.75, 99.92, 60.98, 60.26, 55.79, 26.39; HR-MS
(ESI) caled for Cs3sH30NsOsS [M-+H]" 600.2069, found
600.2068.

N-(4-F2 3 2K 2,05 25 2R FE ) )-2-(ZK I K -2 7 g
Fh)-6- K FLMEIE -4- 5 (12m): FE 0 AR [E4A, 0.080 g,
PRI 37.5%. m.p. 182~183 C; 'H NMR (400 MHz,
DMSO-dg) d: 10.73 (d, J=3.7 Hz, 1H), 8.14 (d, J=8.8
Hz, 1H), 7.92 (d, J=8.8 Hz, 1H), 7.87~7.72 (m, 9H),
7.67 (d, J=15.4 Hz, 1H), 7.53~7.44 (m, 6H), 7.27 (d, J=
2.3 Hz, 1H), 6.89 (d, J=8.6 Hz, 1H), 5.04 (d, J=6.7 Hz,
2H); C NMR (101 MHz, DMSO-d;) §: 196.29, 187.10,
167.73, 161.55, 160.64, 160.11, 151.76, 143.86, 143.67,
135.65, 131.80, 130.85, 130.78, 129.68, 129.45, 128.86,
126.43, 125.85, 125.71, 118.71, 118.60, 118.35, 115.84,
113.74, 99.84, 26.41, 26.29; HR-MS (ESI) calcd for
C33H6N50,S [M+H]" 556.1807, found 556.1808.

N-(3-Fil 32K 20 52 8 FE ) )-2- (< 5 ok e -2- WP HH st
F)-6- K LW E-4-JE (12n): B EOR AR EA, 0.105 g,
FEE 44.9%. m.p. 194~195 C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.63 (s, 1H), 8.81 (s, 1H), 8.39 (d, J=7.8
Hz, 1H), 8.30~8.27 (m, 1H), 8.25~8.21 (m, 3H), 8.19 (s,
1H), 7.92~7.80 (m, 7H), 7.79 (d, J=8.0 Hz, 1H), 7.76~
7.72 (m, 3H), 7.53~7.43 (m, 7H), 7.22 (s, 1H), 5.02 (s,
2H); *C NMR (101 MHz, DMSO-d;) J: 186.92, 167.77,
161.63, 160.52, 151.76, 148.32, 144.22, 140.53, 136.67,
135.64, 134.93, 131.14, 130.98, 130.72, 130.25, 130.12,
128.79, 126.35, 125.47, 124.64, 124.44, 122.87, 118.61,
113.73, 99.89, 26.38; HR-MS (ESI) calcd for C33H,sNgO5S
[M+H]" 585.1709, found 585.1710.

N-(2-ME Wy 2R 2, ) J25 R FHE i) )-2- (2% 9 ok e -2- Y7 FR
H)-6- K FEIEIE -4-Z (120): & B AR [E 44K, 0.091 g,
FEE 40.8%. m.p. 204~205 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 11.31 (s, 1H), 10.81 (s, 1H), 9.91 (s, 1H),
8.28 (d, J=4.3 Hz, 1H), 8.03 (t, J=9.4 Hz, 3H), 7.93 (t,
J=17.7 Hz, 1H), 7.63 (dd, J=8.1, 4.6 Hz, 3H), 7.51 (d, J=
6.5 Hz, 3H), 7.14 (t, J=8.4 Hz, 3H), 7.09 (s, 1H), 4.25 (s,
2H); *C NMR (100 MHz, DMSO-d;) J: 186.67, 167.88,
161.75, 160.61, 151.85, 143.91, 139.87, 135.95, 135.74,
132.59, 131.32, 131.16, 130.80, 130.19, 129.75, 128.88,
128.70, 126.43, 125.58, 120.25, 118.76, 113.79, 99.91,
26.44; HR-MS (ESI) caled for CyHyNs0S, [M+H]"
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546.1422, found 546.1423.
323 BiRLA4r 13 694

Bk &4 11b (0.174 g, 0.60 mmol)A1TEEUAR i 52 3k
B/KMA(0.157 g, 0.50 mmol) 7 5l iEf# T 8 mL, 2 mL Jo/K
CIEH, FHEZE 90 °C, )5 IS IR HE 1)
RTE AR, W2 SIS, A7 RN 25 R 15 1k
SN, Vo H R IR SR AR, JEDE AT Al ook £ B vE
e, BT R E OB AR R E R N-( 20 B2 o8 2
Pl )-2-( 2% Ff: 1K 1 -2 ST R et ik )-6- P R 85 g -4- i (13a),
0.067 g, W% 56.6%. m.p. 177~178 C; 'H NMR (400
MHz, DMSO-dg) d: 10.65 (s, 1H), 8.12 (d, J=8.7 Hz, 2H),
8.04~7.91 (m, 3H), 7.78~7.64 (m, 5H), 7.48 (t, J=4.7
Hz, 5H), 6.63 (s, 1H), 4.97 (s, 2H), 2.27 (s, 3H); *C NMR
(101 MHz, DMSO-dg) 6: 187.79, 166.24, 160.33, 151.09,
143.86, 143.25, 135.27, 132.67, 131.21, 131.00, 130.23,
129.41, 129.37, 126.16, 122.43, 120.21, 114.21, 103.02,
26.54, 21.99; HR-MS (ESI) caled for CosH,3NsOS [M+
H]" 478.1701, found 478.1702.

&Y 13b~13y BIH| & 777 L3RRI & )
13a.

N-(2- A 2 s 5k 2R 56 ] )-2-( 2% F K 1k -2- T P 3
5)-6- F BE W -4- i (13b): 35 ok AR [E 1A, 0.120 g,
W E 48.4%. mp. 178~179 C; 'H NMR (400 MHz,
DMSO-dy) J: 10.81 (s, 1H), 8.21 (t, J=7.6 Hz, 1H), 8.06
(dd, J=25.3, 12.2 Hz, 2H), 7.87~7.79 (m, 1H), 7.75~
7.63 (m, 4H), 7.61~7.43 (m, 4H), 7.35 (dd, J=13.1, 5.6
Hz, 2H), 6.65 (d, J=7.6 Hz, 1H), 4.98 (s, 2H), 2.27 (d, J=
5.0 Hz, 3H); "C NMR (101 MHz, DMSO-d;) J: 187.54,
166.79, 164.34, 162.62, 160.38, 160.12, 151.56, 143.94,
134.85, 133.11, 131.98, 131.22, 130.36, 129.55, 126.21,
125.51, 124.50, 122.92, 122.81, 119.79, 116.68, 116.46,
114.23, 103.21, 26.53, 22.79; HR-MS (ESI) calcd for
CosH3FN5OS [M+H]" 496.1607, found 496.1607.

N-(3- T A £ I 5 2% I ] )-2-( 2 I K s -2- I FR g
5)-6-FH LA NE-4-fZ(13¢): BT AR [E A, 0.109 g, i
# 55.1%. mp. 161~162 C; 'H NMR (400 MHz,
DMSO-dg) d: 10.65 (s, 1H), 8.12 (d, J=8.7 Hz, 2H),
8.04~7.91 (m, 3H), 7.78~7.64 (m, 5H), 7.48 (t, J=4.7
Hz, 5H), 6.63 (s, 1H), 4.97 (s, 2H), 2.27 (s, 3H); *C NMR
(101 MHz, DMSO-dg) 0: 187.49, 166.58, 160.37, 151.31,
143.83, 141.06, 134.54, 133.76, 132.56, 132.09, 131.24,
130.42, 129.31, 128.74, 126.17, 125.82, 125.33, 119.95,
114.23, 103.16, 26.52, 22.48; HR-MS (ESI) calcd for
CasH3FN;OS [M+H]" 496.1607, found 496.1608.

N-(4- 78 2 0 5k 2R 56 ] )-2-( 2% F K e -2- T P
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HE)-6- FH R g -4- e (13d): 3 ok AR E 44, 0.032 g,
WE 26.9%. mp. 171~172 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.62 (s, 1H), 8.12 (d, J=8.8 Hz, 2H),
8.06~7.92 (m, 3H), 7.77~7.66 (m, 5H), 7.48 (dd, J=6.1,
3.2 Hz, 2H), 7.33 (t, J=8.8 Hz, 2H), 6.61 (d, J=5.7 Hz,
1H), 4.96 (s, 2H), 2.26 (s, 3H); “C NMR (101 MHz,
DMSO-dg) o: 187.69, 166.26, 165.07, 162.59, 160.33,
151.09, 143.28, 142.60, 132.62, 131.98, 131.95, 131.76,
131.68, 131.21, 130.23, 126.16, 122.34, 120.17, 116.51,
116.29, 114.89, 114.21, 103.03, 55.86, 26.53, 22.03;
HR-MS (ESI) caled for Co3Ho3FNsOS [M+H]" 496.1607,
found 496.1605.

N-(3,4- G0 5 5 2 L ] )-2- (R I ok e -2- I HH
fifi J)-6- F L MBI -4- i (13e): 5 R ACIREN 1A, 0.194 g,
W 37.9%. mp. 165~166 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.65 (s, 1H), 8.12 (d, J=8.7 Hz, 2H),
8.04~7.91 (m, 3H), 7.78~7.64 (m, 5H), 7.48 (t, J=4.7
Hz, 5H), 6.63 (s, 1H), 4.97 (s, 2H), 2.27 (s, 3H); *C NMR
(101 MHz, DMSO-dy) 6: 187.55, 166.40, 160.34, 151.17,
143.56, 142.73, 141.49, 133.29, 132.33, 131.22, 130.35,
130.20, 127.26, 126.16, 123.73, 121.36, 120.05, 118.52,
118.34, 117.61, 117.44, 103.07, 56.66, 26.52, 22.25;
HR-MS (ESI) caled for C,sH»nFoNsOS [M + H] *
514.1513, found 514.1511.

N-(3,5- 90 £ B 8 T T )-2-(OR FF K e -2- 317
T 925)-6- FF B e -4- i (136): B Ry ACIRE 4K, 0.194 g,
& 37.9%. mp. 182~183 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.73 (s, 1H), 8.14 (dd, J=14.4, 12.3 Hz,
3H), 7.95~7.66 (m, 7H), 7.48 (dd, J=6.2, 3.2 Hz, 2H),
7.41~7.30 (m, 1H), 6.64 (s, 1H), 4.97 (s, 2H), 2.27 (s,
3H); °C NMR (101 MHz, DMSO-d;) J: 187.54, 166.47,
164.42, 164.29, 161.98, 161.84, 160.34, 151.25, 143.78,
141.12, 139.13, 132.12, 131.21, 130.47, 129.17, 128.91,
126.16, 125.17, 119.98, 114.21, 112.38, 112.12, 105.90,
103.12, 26.52, 22.35; HR-MS (ESI) caled for
CasHy,F,NsOS [M+H]" 514.1513, found 514.1509.

N-(4- 2K 0 J7 2K T )-2-(OF ok e -2- 3T HR A
B5)-6- I -4-JiZ (13g): 3% (AR AR [ 44, 0.058 g,
W 47.2%. mp. 176~177 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.47 (s, 1H), 8.12 (d, J=8.8 Hz, 2H), 7.99
(dd, J=12.0, 9.9 Hz, 3H), 7.76~7.66 (m, 5H), 7.56 (d,
J=8.5 Hz, 2H), 7.52~7.46 (m, 2H), 6.59 (s, 1H), 4.94 (s,
2H), 2.25 (s, 3H); “C NMR (101 MHz, DMSO-d;) J:
187.66, 166.16, 162.67, 160.30, 151.01, 143.26, 142.37,
135.45, 134.25, 132.60, 131.20, 131.07, 130.26, 129.42,
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126.17, 123.18, 120.25, 114.20, 103.04, 26.54, 21.89;
HR-MS (ESI) caled for C,H,;CINSOS [M + H] ©
512.1312, found 512.1313.

N-(2,4- R £ e R BL P )-2- (R I wk e -2- 7.
I )-6- FH RL M 0E -4- iz (13h): 35 OB AR 44, 0.120 g,
WE 54.8%. mp. 169~170 C; 'H NMR (400 MHz,
DMSO-d) d: 10.74 (s, 1H), 8.36 (d, J=8.6 Hz, 1H), 8.11
(dd, J=19.9, 12.1 Hz, 3H), 7.96 (d, J=15.5 Hz, 1H),
7.82~7.65 (m, 5H), 7.58 (dd, J=8.5, 1.8 Hz, 1H), 7.48
(dd, J=6.1, 3.1 Hz, 2H), 6.65 (s, 1H), 4.97 (s, 2H), 2.27 (s,
3H); “C NMR (101 MHz, DMSO-d;) J: 187.35, 166.49,
163.55, 160.34, 151.25, 143.82, 137.05, 135.96, 135.56,
132.05, 131.95, 131.22, 130.45, 130.37, 129.94, 128.42,
126.18, 125.73, 119.99, 114.23, 103.16, 26.52, 22.37;
HR-MS (ESI) caled for C,sH»CLNsOS [M + H] *
546.0922, found 546.0921.

N-(2,5- G £ 2K L )-2- (K I ok e -2- W1 H
T 3 )-6- F FE B g -4-J (131): 3 (R AR [E 14, 0.138 g,
W& 24.9%. mp. 174~175 ‘C; 'H NMR (400 MHz,
DMSO-d) d: 10.73 (s, 1H), 7.91 (d, J=8.7 Hz, 2H), 7.84
(d, J=6.7 Hz, 2H), 7.78~7.71 (m, 4H), 7.53~7.42 (m,
5H), 7.27 (s, 1H), 5.03 (s, 2H), 2.54 (s, 3H); *C NMR
(100 MHz, DMSO-dq) J: 196.8, 168.2, 161.8, 161.1, 152.2,
1443, 136.0, 131.3, 129.9, 129.3, 126.9, 126.2, 119.1,
1142, 1004, 269, 26.8; HR-MS (ESI) caled for
CasHy,CLNOS [M+H]" 554.2014, found 554.2014.

N-(3,5- 5K L 2 R T T )-2-(OR FF K e -2- 317
fin 3k )-6- F Lm0 -4- i (13§): 3 M AR E 1A, 0.153 g,
K 56.0%). m.p. 182~183 ‘C; 'H NMR (400 MHz,
DMSO-d, d: 10.64 (s, 1H), 8.15 (dd, J=12.1, 10.0 Hz,
3H), 8.09 (d, J=1.8 Hz, 2H), 7.80~7.64 (m, 6H), 7.49
(dd, J=6.2, 3.1 Hz, 2H), 6.62 (s, 1H), 4.94 (d, J=5.5 Hz,
2H), 2.25 (s, 3H); *C NMR (100 MHz, DMSO-d;) o:
169.3, 161.8, 161.2, 159.5, 157.2, 153.6, 139.6, 136.8,
136.1, 131.0, 129.3, 127.0, 123.0, 122.6, 116.2, 115.9,
1158, 115.0, 98.7, 28.4; HR-MS (ESI) caled for
CasHy,CLNSOS [M+-H]" 546.0922, found 546.0923.

N-(2-JR 78 2. I Hk 2R 5 i) )-2-( 2% FF K ke -2- Y FY s
5)-6- F FLms e -4- i (13K): B tof AR E A, 0.070 g,
WE 31.4%. mp. 170~171 C; 'H NMR (400 MHz,
DMSO-ds) d: 10.65 (s, 1H), 8.12 (d, J=8.7 Hz, 2H),
8.04~7.91 (m, 3H), 7.78~7.64 (m, 5H), 7.48 (t, J=4.7
Hz, 5H), 6.63 (s, 1H), 4.97 (s, 2H), 2.27 (s, 3H); °*C NMR
(101 MHz, DMSO-dg) 0: 187.66, 166.63, 164.21, 161.79,
160.38, 151.39, 143.79, 142.31, 137.92, 137.84, 132.21,
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131.37, 131.24, 130.39, 126.17, 126.01, 123.93, 119.89,
117.73, 117.51, 115.27, 115.06, 114.23, 103.11, 26.51,
22.59; HR-MS (ESI) caled for C,gH3BrNsOS [M+H]"
556.0806, found 556.0825.

N-(3- R 2K 20 J7 2R R )-2-( 2 ok e -2- TP HR 7
$)-6- F L ms g -4-Fe(131): 35 M AR A, 0.103 g, YR
K 46.1%. m.p. 169~170 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.58 (s, 1H), 8.24 (s, 1H), 8.14 (d, J=8.8
Hz, 2H), 8.05 (d, J=15.6 Hz, 1H), 7.91 (d, J=7.8 Hz,
1H), 7.79~7.58 (m, 6H), 7.55~7.41 (m, 3H), 6.61 (s,
1H), 4.94 (d, J=7.9 Hz, 2H), 2.26 (s, 3H); *C NMR (101
MHz, DMSO-ds) 6: 187.59, 166.64, 160.38, 151.44,
143.83, 142.01, 137.82, 133.41, 132.19, 131.43, 131.32,
131.24, 130.43, 128.65, 126.19, 123.95, 122.89, 119.86,
114.24, 103.13, 26.50, 22.62; HR-MS (ESI) calcd for
CasHy3BrN;OS [M+H]" 556.0806, found 556.0806.

N-(4- VR 2K 20 J7 2K T )-2-(OF ok e -2- 3T HE 7
HE)-6- FHILMEIE -4- i (13m): % (OB AR [E 44, 0.110 g,
K 89.1%. mp. 180~181 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.60 (s, 1H), 8.12 (d, J=8.7 Hz, 2H), 8.02
(d, J=15.6 Hz, 1H), 7.91 (d, J=8.5 Hz, 2H), 7.79~7.65
(m, 6H), 7.48 (dd, J=6.1, 3.2 Hz, 2H), 6.62 (s, 1H), 4.96
(s, 3H), 2.26 (s, 3H); *C NMR (101 MHz, DMSO-dj) o:
187.66, 166.18, 164.03, 163.57, 162.90, 161.25, 160.31,
151.03, 143.29, 142.45, 134.58, 132.57, 132.34, 131.28,
131.20, 130.27, 126.17, 124.33, 123.23, 120.23, 114.21,
103.03, 56.48, 26.54, 21.93, 19.03; HR-MS (ESI) calcd for
CasHy3BrN;OS [M+H]" 556.0806, found 556.0803.

N-Q2-Fi-4- V2K £ ) TR FE IR )-2-(COR FE K we-2- W1
TR JE)-6- FH JE e -4- e (13n): 3 OB ACIREN A, 0.112 g,
& 63.2%. mp. 171~172 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.86 (d, J=11.3 Hz, 1H), 8.06 (dd, J=
31.4, 12.2 Hz, 2H), 7.91 (d, J=8.4 Hz, 1H), 7.82 (d, J=
8.6 Hz, 1H), 7.74~7.65 (m, 4H), 7.56 (d, J=8.6 Hz, 1H),
7.48 (ddd, J=12.8, 6.1, 3.1 Hz, 2H), 6.66 (d, J=6.1 Hz,
1H), 4.97 (d, J=9.5 Hz, 2H), 2.28 (s, 3H). *C NMR (100
MHz, DMSO-d) o: 168.4, 165.8, 162.2, 161.2, 153.7,
1443, 136.2, 131.3, 130.7, 130.1, 129.4, 126.9, 126.1,
123.8, 119.3, 115.9, 114.2, 100.2, 60.8, 27.1, 14.7; HR-MS
(ESI) caled for CygH,,BrFNsOS [M—i—H]+ 574.0712,
found 574.0713.

N-(3-VR-4- 52K W K2R BL ] )-2-(COR R e -2- 7. F
Ak )-6- LN -4- 4 (130): TR ACIRE 1A, 0.289 g,
F 58.5%. mp. 179~180 ‘C; 'H NMR (400 MHz,
DMSO-d) d: 11.01 (s, 1H), 8.42 (d, J=6.7 Hz, 1H), 8.13
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(d, J=8.6 Hz, 2H), 8.02 (dd, J=15.5, 11.0 Hz, 2H),
7.75~7.66 (m, 5H), 7.51~7.44 (m, 3H), 6.70 (d, J=5.0
Hz, 1H), 5.00 (s, 2H), 2.51 (d, J=1.5 Hz, 3H); °C NMR
(100 MHz, DMSO-dg) 0: 187.03, 166.02, 163.20, 160.41,
159.87, 157.93, 150.81, 143.20, 140.61, 133.33, 131.78,
130.73, 130.61, 129.89, 129.28, 125.68, 123.18, 119.45,
117.24, 117.01, 113.73, 108.96, 108.75, 102.59, 26.45,
25.99, 21.95; HR-MS (ESI) caled for C,3H,,BrENsOS
[M+H]" 574.0712, found 574.0711.

N-(4- F 2% 205 5 % B ) )-2- (O 5 K e -2- T P i
5)-6- F B WA -4- i (13p): 35 ok AR [E 1A, 0.125 g,
% 50.8%. m.p. 189~190 C; 'H NMR (400 MHz,
DMSO-d) d: 10.72 (s, 1H), 8.10 (d, J=8.6 Hz, 2H), 7.88
(dd, J=39.0, 11.8 Hz, 3H), 7.78~7.62 (m, 5H), 7.48 (dd,
J=6.1, 3.1 Hz, 2H), 7.30 (d, J=7.9 Hz, 2H), 6.64 (s, 1H),
4.97 (s, 2H), 2.37 (s, 3H), 2.27 (d, J=5.4 Hz, 3H); °C
NMR (101 MHz, DMSO-d¢) 6: 187.6, 166.00, 162.19,
160.29, 150.90, 143.95, 142.93, 141.05, 132.95, 132.54,
131.20, 130.12, 130.03, 129.41, 126.15, 121.34, 120.37,
114.20, 102.96, 99.99, 26.55, 21.58; HR-MS (ESI) calcd
for CooH,eNsOS [M+H]" 492.1858, found 492.1856.

N-(4- 53 T 2 2 205 DR R i )-2- (% FF: K e -2- 7. R
FiJik)-6- FH BE MR e -4-i2 (13q): T8 Uk AR [ 44, 0.058 g,
W E 45.0%. mp. 186~187 C; 'H NMR (400 MHz,
DMSO-dy) 6: 10.58 (d, J=14.4 Hz, 1H), 8.10 (d, J=8.8
Hz, 1H), 7.92 (d, J=15.6 Hz, 1H), 7.88~7.82 (m, 2H),
7.82~7.61 (m, 5H), 7.60~7.47 (m, 3H), 7.36 (d, J=8.2
Hz, 1H), 6.61 (d, J=6.3 Hz, 1H), 4.95 (d, J=10.6 Hz,
2H), 4.86 (s, 1H), 2.26 (d, J=3.2 Hz, 3H), 2.10 (s, 1H),
1.92 (s, 3H), 1.24 (d, J=6.9 Hz, 3H). >*C NMR (101 MHz,
DMSO-dg) 6: 187.75, 166.56, 160.37, 151.81, 151.34,
143.88, 143.46, 132.98, 132.55, 131.23, 130.19, 129.52,
127.40, 126.17, 121.46, 119.95, 114.22, 103.08, 33.90,
26.53, 24.11, 22.46; HR-MS (ESI) calcd for C;,H3NsOS
[M-+H]" 520.2171, found 520.2173.

N-(4-BUT e I8 205 R L i )-2- (% I K e -2- 7.
T FE)-6- F JE Mg -4- e (13r): #E (O AR E K, 0.035 g,
WE 27.3%. mp. 182~183 C; 'H NMR (400 MHz,
DMSO-d) d: 10.64 (s, 1H), 8.10 (d, J=8.8 Hz, 2H), 7.89
(dd, J=27.1, 12.0 Hz, 3H), 7.70 (ddd, J=20.5, 11.0, 5.5
Hz, 5H), 7.56~7.42 (m, 4H), 6.63 (s, 1H), 4.97 (s, 2H),
2.27 (s, 3H), 1.32 (s, 9H); *C NMR (100 MHz, DMSO-dq)
5 171.2, 171.1, 165.6, 161.6, 151.2, 150.8, 148.6, 139.1,
134.8, 132.6, 129.4, 128.0, 120.1, 113.6, 113.2, 36.2;
HR-MS (ESI) caled for C3,HyNsOS [M+H]" 534.2327,
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found 534.2330.

N-(3-F2 2 2K 2,05 25 2R JE ) )-2- (2K I K w2 7. g
FE)-6-F LR E -4-Z (13s): 3 (R ACIRE A, 0.086 g, IR
£ 56.7%. m.p. 194~195 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.80 (s, 1H), 7.86 (d, J=8.6 Hz, 2H), 7.62
(s, 1H), 7.51 (dd, J=6.1, 3.2 Hz, 3H), 7.44 (dd, J=12.2,
5.3 Hz, 3H), 7.29~7.25 (m, 2H), 7.16 (d, J=7.7 Hz, 1H),
7.08 (dd, J=9.7, 5.0 Hz, 2H), 6.73 (dd, J=7.9, 2.0 Hz,
1H), 6.51 (s, 1H), 4.80 (s, 2H), 2.32 (d, J=1.7 Hz, 3H);
BC NMR (100 MHz, DMSO-d¢) o: 187.31, 165.96,
163.02, 159.88, 157.80, 150.83, 143.62, 142.92, 135.99,
132.09, 130.73, 129.84, 129.68, 129.28, 125.70, 121.72,
119.67, 119.57, 117.73, 115.31, 113.74, 102.55, 55.98,
26.01, 21.84, 18.52; HR-MS (ESI) calcd for CosH,4N50,S
[M-+H]" 494.1650, found 494.1650.

N-(2,3- = AR 5 DR 205 5 2R B ) )-2-( 2 - IO e - 2-
V. FE R 2 )-6- FE R I g 4= i (13¢): B R AR ] 4
0.097 g, W 61.0%. m.p. 180~181 C; 'H NMR (400
MHz, DMSO-d;) J: 10.70 (s, 1H), 8.09 (d, J=8.8 Hz, 2H),
7.96 (q, J=15.7 Hz, 2H), 7.70 (ddd, J=19.3, 9.4, 6.0 Hz,
5H), 7.48 (dd, J=6.2, 3.2 Hz, 2H), 7.21~7.16 (m, 2H),
6.64 (s, 1H), 4.97 (s, 2H), 3.86 (s, 3H), 3.82 (s, 3H), 2.26
(d, J=5.9 Hz, 3H); *C NMR (100 MHz, DMSO-d;) o:
168.1, 161.9, 161.1, 153.7, 140.7, 136.1, 133.3, 131.3,
131.1, 130.3, 130.0, 129.9, 129.7, 129.2, 126.8, 125.9,
123.6, 1232, 1192, 1162, 1159, 114.1, 99.8, 26.9;
HR-MS (ESI) caled for C30H,sNsO5S [M+H]" 538.1913,
found 538.1915.

N-(3,4,5- = &R O IR B 2R T i )-2- (R T K e -2- 31
R 35 )-6- F I g -4- 2 (13u): 35 (ol AR E A, 0.157
g, W& 64.4%. m.p. 183~184 C; 'H NMR (400 MHz,
DMSO-dg) d: 10.36 (s, 1H), 8.18 (d, J=8.6 Hz, 2H), 7.97
(d, J=15.5 Hz, 1H), 7.71 (dd, J=10.9, 8.1 Hz, 5H), 7.49
(dd, J=6.0, 3.0 Hz, 2H), 7.28 (s, 2H), 6.55 (s, 1H), 4.93 (s,
2H), 3.90 (s, 6H), 3.72 (s, 3H), 2.24 (s, 3H); °C NMR
(101 MHz, DMSO-dg) 0: 187.65, 166.92, 164.63, 160.41,
153.61, 151.58, 144.23, 144.02, 143.80, 143.46, 140.11,
132.27, 131.26, 130.89, 130.39, 126.16, 121.64, 119.58,
11421, 107.01, 103.17, 60.61, 56.73, 26.54, 22.98;
HR-MS (ESI) caled for C3H3oNs04S [M+H]" 568.2018,
found 568.2016.

N-G-FHE 4-F2 5 Z00R O B OR R )-2-(FR JF
DK M- 2- 7 R 26 )-6- FH S M g -4- i (13v): 3 B ACHR [
&, 0.074 g, WZ 28.2%. m.p. 179~180 C; 'H NMR
(400 MHz, DMSO-dg) J: 10.70 (s, 1H), 8.09 (d, J=8.8 Hz,
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2H), 7.96 (q, J=15.7 Hz, 2H), 7.70 (ddd, J=19.3, 9.4, 6.0
Hz, 5H), 7.48 (dd, J=6.2, 3.2 Hz, 2H), 7.21~7.16 (m,
2H), 6.64 (s, 1H), 4.97 (s, 2H), 3.86 (s, 3H), 3.82 (s, 3H),
2.26 (d, J=5.9 Hz, 3H); *C NMR (101 MHz, DMSO-dj)
J: 196.82, 166.25, 162.95, 160.37, 151.14, 143.17, 132.06,
131.22, 130.68, 129.77, 126.20, 120.11, 114.26, 102.89,
99.99, 26.98, 26.45, 22.04; HR-MS (ESI) calcd for
CaoHyNsO5S [M+H]" 524.1756, found 524.1758.

N-(3- i F 2 2,0 Fo 2% S ) )-2- (2 K mee-2- T P
5)-6- F FEmE g -4- 2 (13w): B M ACIR[E 44, 0.176 ¢,
W& 41.9%. mp. 170~171 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.65 (s, 1H), 8.79 (s, 1H), 8.41 (d, J=7.8
Hz, 1H), 8.29 (dd, J=8.2, 1.5 Hz, 1H), 8.18 (dd, J=12.2,
9.0 Hz, 3H), 7.90~7.67 (m, 6H), 7.49 (dd, J=6.2, 3.2 Hz,
2H), 6.63 (s, 1H), 4.96 (s, 2H), 2.26 (s, 3H); *C NMR
(101 MHz, DMSO-dg) d: 187.58, 166.65, 160.38, 151.43,
148.90, 143.94, 141.23, 137.20, 135.42, 132.07, 131.25,
130.84, 130.51, 126.19, 125.22, 125.05, 123.55, 119.87,
114.25, 103.12, 26.49, 22.62; HR-MS (ESI) calcd for
CasHa3NO5S [M+H]™ 523.1552, found 523.1551.

N-(2-WE 3 2R 2 0 5 2R L ) )-2- (O DK M -2- IV HH i
FE)-6- F L mEIE -4- iz (13x): ¥ (o oky AR [E 44, 0.082 g,
& 33.9%. mp. 190~191 ‘C; 'H NMR (400 MHz,
DMSO-dg) d: 10.73 (s, 1H), 8.02 (d, J=8.8 Hz, 2H), 7.90
(d, J=15.3 Hz, 1H), 7.81 (d, J=5.0 Hz, 1H), 7.73 (dd, J=
6.0, 3.2 Hz, 3H), 7.64 (d, J=8.8 Hz, 2H), 7.59 (d, J=15.3
Hz, 1H), 7.49 (dd, J=6.1, 3.2 Hz, 2H), 6.65 (s, 1H), 4.97
(s, 2H), 2.27 (s, 3H); °C NMR (100 MHz, DMSO-dj) -
189.50, 166.56, 160.37, 151.81, 151.34, 143.88, 143.46,
132.98, 132.55, 131.23, 130.19, 129.52, 127.40, 126.17,
121.46, 119.95, 114.22, 103.08, 33.90, 26.53, 24.11, 20.31;
HR-MS (ESI) caled for CoH,,NsOS, [M+H]™ 484.1266,
found 484.1266.

N-(2-TR MR 2 2 0 25 2 K i) ) -2 - (2% ok e -2- ST R
5)-6- FH BL WA -4- e (13y): 3 (0f AR B4, 0.155 g,
IE 66.2%. m.p. 186~187 C; 'H NMR (400 MHz,
DMSO-dg) d: 10.68 (s, 1H), 7.97 (dd, J=5.2, 3.5 Hz, 3H),
7.73 (dd, J=6.2, 3.2 Hz, 2H), 7.63 (d, J=8.8 Hz, 2H),
7.56 (s, 2H), 7.50 (dd, J=6.2, 3.2 Hz, 2H), 7.14 (d, J=
3.3 Hz, 1H), 6.72 (dd, J=3.4, 1.8 Hz, 1H), 6.63 (s, 1H),
4.96 (s, 2H), 2.27 (s, 3H). *C NMR (100 MHz, DMSO-d;)
J: 186.69, 165.99, 159.89, 151.26, 150.84, 146.09, 142.93,
131.98, 130.76, 129.88, 129.45, 125.73, 119.58, 118.65,
116.69, 113.76, 113.10, 102.55, 26.01, 21.83.; HR-MS
(ESI) caled for CyHyoNsO,S [M+H]" 468.1494, found
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468.1494.
324 FAVIB M A& EES

WD IR IE: BOSH A KA i, Eik. -5k, B
6000 N/FLIAN % FE AP 2 96 FLAR Y, FEFL 100 pL,
BiFR 24 h Ja, FERRTIRAL, INNTRAT B R R 1)
FEib, BANFL 200 nLREERRFE DY 50 A1 100 pug/mL), &F
ANRPEBE 6 NR AL WS XTI R BA M . 259
YER 72 h G, BEFLINAN S pL CCK-8 HEAT e tr, 4ksfs %
4 hJ&, IO 150 uL () FIETR, JRG125], BRI
450 nm ARSI REEAE, THEASE. Dk A
dn A 26 KT 50% M i3k AT 2 B0 1] 26 (1Cs0) S 56
R AL B B 100, 50, 25, 12.5, 6.25, 3.125, 1.5625,
0.78125 pg/mL RN 96 FLARH, SLIh77ikF b, 8%
7% 72 h Ja, W 450 nm BFIEOGREME, 8 SPSS16.0 4t
THRATH AR H 1Cs 1H.

BBl (Supporting Information) 1L&4%) 12a~120
Al 13a~13y ) 'H NMR F1 °C NMR %[5, ixsbptplay
LG 7 MAS T 9 3 (http://sioc-journal.cn/)_F T %k,
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