% 4’& {& % DOI: 10.6023/cjoc202205028

Chinese Journal of Organic Chemistry ARTICLE

BIEMLEIY 2,4,6- Z BV IEMMLTE M8 & B A I A A i 53

gk ABA  wER®Re I EY  F #
AEFE xme et DxREY TERY
j{J % E%*,a,b,c,d ’ﬁ]’ ‘tt_JI; *,a,b,c,d %ﬂ(%’%*,a,b,ad
(@ FBMN K ZEZ 2R FBI 45001)
(O H RS 2 ST R A TR GUHT R BN 450001)
(CATLEEEFEGAERE SRS AN 450052)
(B AN &SRR E LI E KB 450001)

WE BHAHT — RIS HVEMLE I 2,4,6- = BUREMIATAY, FEE T A1 PC-3(ON T IRIE 4TI R ).
H1975( N\ R4 R ). MGC-803( A B 2 4T 22) A0 AS49CN AR /N2 i fiti e 20 Jig 22) I Ao A 4 i ) e s B o7 . 3G
H, 3-((2-(((2-5PEME-5-388) F R AR ) -6- FFY A R PRk bR -4 - 322 2L 088 2K FR B (14i) /2 5T MGC-803 4 o 38 B ¥i% 1 B i 1104k &
Y1, 1Cs0 (4.54£0.32) pmol/L, HLTFHYEXTIE 5-5UKBENE (5-FU) [(8.1410.68) umol/L], FLAEFHHLELSLL Bontb &4
14i B A4 MGC-803 4Hi i e I A AT RS, LUK AT SAMm T I/EH, JF EnT LK MGC-803 4 ifa & #IFH i 72 DNA
GG A 2 2U(G2/M). IXEeEE R, EW 141 PR N —FMELE R PUME 259).

JCBEE mEME; Rl BURORIVEYE; A K

Synthesis and Antitumor Activity Evaluation of 2,4,6-Trisubstituted
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Abstract A series of 2,4,6-trisubstituted quinazoline derivatives containing thiazole group were designed and synthesized,
and their antiproliferative activities against human tumor cell lines (PC-3, H1975, MGC-803 and A549) were determined.
3-((2-(((2-chlorothiazol-5-yl)methyl)thio)-6-methoxyquinazolin-4-yl)amino)benzonitrile (14i) was identified as the most po-
tent compound in antiproliferation against MGC-803 cells, with the value was (4.54+0.32) umol/L, which was better than the
positive control 5-fluorouracil (5-FU) [(8.1430.68) pumol/L]. Further mechanistic studies showed that compound 14i could
inhibit the clonal proliferation and migration of MGC-803 cells. In addition, compound 14i could induce apoptosis of

MGC-803 cells and arrest the cell cycle at late period of DNA synthesis/mitotic phase (G2/M) phase. These results indicated
that compound 14i could as a potential antitumor drug.

Keywords thiazole; quinazoline; antitumor activity; synthesis
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Figure 1 Design rationale of 2,4,6-substituted quinazoline derivatives
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Reaction conditions and reagents: (a) SOCl,, 90 C, 2 h. (b) Ammonium hydroxide, 0 “C, 10 min. (c) Iron, NH4Cl, CH;0H, H,0O, 80 C, 4 h. (d)
KOH, CS,, 85 °C, 48 h. (e) 2-Chloro-5-chloromethylthiazole, KOH, 90 C, 1 h. (f) Phosphorus oxychloride, 65 C, 2 h. (g) Differently substi-
tuted anilines, K,CO;, DMF, 90 ‘C, 0.5~4 h.

B 1 2,4,6- =B ATAED K &k

Scheme 1 Synthesis of 2,4,6-substituted pyrimidine derivatives

R1 HIFLEY 14a~ 14w FRIMTIE RIS A

Table 1 In vitro antiproliferative activity data of compounds 14a~ 14w

ICs0%/(umolL 1)

Compd. R
PC-3 H1975 MGC-803 A549
14a H 43331 1.64 35.57+£1.55 >50 25.23+1.04
14b 2-F 18.37+£1.26 >50 12.16+1.09 23.72+1.38
14c¢ 3-F 12.24+1.09 46.54+1.67 14.06 +1.15 29.27+1.47
14d 4-F 3495+1.54 31.20£1.49 13.60x1.13 23.02x1.36
14e 2-Cl 47.8711.68 >50 >50 >50
14f 3-Cl 32.87+£1.52 3539+ 1.55 10.77£1.03 15.58+1.19
l4g 4-Cl 22.78+1.36 34.60+1.54 16.24+1.21 20.90+1.32
14h 2-CN 13.42+1.08 20.424+0.95 13.934+1.38 19.07+1.19
14i 3-CN 7.951+0.63 14.8210.82 4.54+0.32 9.22+0.57
14j 4-CN 10.94+1.13 17.06+0.89 8.38+1.22 10.29+1.42
14k 3-CF3 25.03£1.40 24.44+1.39 25.89+1.41 19.28+1.29
141 4-CF3 17.42+1.24 16.47+1.22 11.874+1.08 15.88+1.20
14m 2-CHs 43.6411.64 16.05t1.21 >50 26.781t1.43
14n 3-CHs 15.99£1.20 35.83+1.55 41.38x1.62 4141%1.62
140 4-CHs3 >50 41.93+1.62 >50 >50
14p 2-OCHs >50 >50 >50 >50
14q 3-OCHs >50 37.45+1.57 >50 >50
14r 4-OCH3 >50 >50 >50 >50
14s 2-C2Hs 24.84+1.40 16.66+1.22 >50 41.00t1.61
14t 4-C>Hs >50 34.77+1.54 >50 >50
14u 2-OC2Hs >50 >50 >50 >50
14v 4-OC:Hs >50 >50 >50 >50
14w 3-NHCOCHCHz: 29.861+1.48 48.26+1.68 17.14+£1.23 27.82+1.44
5-FU? — 6.8910.65 9.221+0.76 8.141+0.68 10.53+1.03

@1Cso (umol/L): the concentration of compound required for cell activity to be suppressed by half; ® 5-FU: positive control.

122 b4k 14i M%) MGC-803 m A4 5% 7 sk Ao it HagE RE 1 K HANH MGC-803 A fRiERIRE 1, HHT T
5 I B 70 BT I S 36 A transwell 5256, 40l 2 (A A1 B)FT
T B A Y 141 X MGC-803 40T 7w, H5EEAXRALL, 24051 14i (0, 2, 4 F1 8 umol/L)
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Figure 2 (A) Effects of compounds 14i on the colony formation for

i, (D)SE it By B n i (55 BR4LA LE, **P<<0.05, ***P<<0.001)

MGC-803 cells; (B) statistic histogram indicated the colony for-

mation inhibition rate (compared with the control group, **P<<0.05, *** P<C(0.001); (C) effects of compounds 14i on the migration and
invasion for MGC-803 cells; (D) statistic histogram display the number of cells (compared with the control group, **P<<0.05, ***P<<

0.001)

0 pumol-L™" 1 pmol-L""

2 pmol-L"" 4 pmol-L”"

B3 LG 140 X MGC-803 2 A% TV 245 A 50 (P11 37 S 2 s A0 A 4 40 R PO 4 )
Figure 3 Effect of compound 14i on nuclear morphology for MGC-803 cells (the arrows in the figure display the cells whose nuclei

have shrunk or broken)
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MR -4- 1z (14a): E B [EAE, P22 82.3%. m.p. 169.4~
169.7 C; 'H NMR (400 MHz, DMSO-ds) J: 9.86 (s, 1H),
7.93 (d, J=2.8 Hz, 1H), 7.76~7.71 (m, 2H), 7.67 (d, J=
9.1 Hz, 1H), 7.54 (s, 1H), 7.50 (dd, J=9.1, 2.6 Hz, 1H),
7.42 (t, J=7.9 Hz, 2H), 7.17 (t, J=7.4 Hz, 1H), 4.53 (s,
2H), 3.95 (s, 3H); 3C NMR (101 MHz, DMSO-ds) o:
162.1, 156.9, 156.7, 149.6, 145.3, 140.1, 139.7, 138.6,
128.5, 127.8, 124.5, 124.3, 123.1, 113.6, 103.1, 56.0, 26.3.
HRMS (ESI) caled for CioH;cCIN,OS; [M + H] *
415.0454, found 415.0435.

2-(((2- S8 W -5 ) FH ) B3 40)-IV-(2- 98 2K 25 )-6-
UK R K -4- 2 (14b): B K, F2E 67.2%. mop.
132.9~133.6 ‘C; 'H NMR (400 MHz, DMSO-ds) 5: 9.97
(s, 1H), 7.90 (d, J=2.8 Hz, 1H), 7.67 (d, J=9.1 Hz, 1H),
7.58 (t,J=7.7 Hz, 1H), 7.51 (dd, J=9.1, 2.6 Hz, 1H), 7.44
(s, 1H), 7.39~7.32 (m, 2H), 7.29 (td, J=6.9, 6.1, 2.7 Hz,
1H), 4.44 (s, 2H), 3.94 (s, 3H); *C NMR (101 MHz,
DMSO-ds) 0: 162.8 (d, J=244.1 Hz), 158.7, 158.2, 157.2,
156.2, 150.1, 146.0, 140.7, 140.1, 129.0, 128.3 (d, J=7.1
Hz), 126.4, 125.4, 125.0(d, J=4 Hz), 116.6 (d, J=20.1
Hz), 113.7, 103.3, 56.40, 26.7. HRMS (ESI) calcd for
CioH,5sCIFN4OS, [M+H]" 433.0360, found 433.0355.

2-(((2- U W -5 ) FH I ) B3 4R)-IV-(3- 98 2K ik )-6-
SR W TR -4- iZ (14¢): L ELTEAKR, FRER 77.9%. mup.
138.7~139.2 ‘C; 'H NMR (400 MHz, DMSO-ds) 5: 9.92
(s, 1H), 7.92 (d, J=2.7 Hz, 1H), 7.77 (dt, J=11.7, 2.3 Hz,
1H), 7.71 (d, J=9.1 Hz, 1H), 7.59 (d, J=6.8 Hz, 2H), 7.53
(dd, J=9.1, 2.6 Hz, 1H), 7.45 (td, J=8.2, 6.8 Hz, 1H),
6.99 (td, J=8.4, 2.6 Hz, 1H), 4.56 (s, 2H), 3.96 (s, 3H);
13C NMR (101 MHz, DMSO-ds) d: 163.13 (d, J=242.3
Hz), 161.9, 156.8, 156.6, 149.7, 145.4, 140.6, 140.5, 139.9,
130.0 (d, J=7.5 Hz), 127.9, 124.6, 118.3 (d, J=2.5 Hz),
113.6, 110.58(d, J=21.1 Hz), 109.5(d, J=25.8 Hz), 103.1,
56.0, 26.3. HRMS (ESI) caled for CioH;sCIFN4OS, [M+
H]" 433.0360, found 433.0353.

2-(((2- 5 g -5 ) FR R Y B3 4R)-V-(4- J R 35 )-6- F
SR R IR -4- i (14d): (B [E AR, PR 81.5%. mup.
168.6~169.4 °C; 'H NMR (400 MHz, DMSO-ds) J: 9.92
(s, 1H), 7.92 (d, J=2.8 Hz, 1H), 7.78~7.71 (m, 2H), 7.66
(d, J=9.0 Hz, 1H), 7.54 (s, 1H), 7.48 (dd, J=9.1, 2.6 Hz,
1H), 7.29~7.21 (m, 2H), 4.51 (s, 2H), 3.94 (s, 3H); 13C
NMR (101 MHz, DMSO-de) J: 162.1, 160.0(d, J=244.4
Hz), 156.9, 156.7, 149.6, 145.3, 140.1, 139.7, 134.9 (d, J=
3.0 Hz), 127.8, 125.1 (d, J=8.5 Hz), 124.5, 115.2 (d, J=
22.5 Hz), 113.5, 103.1, 56.0, 26.3. HRMS (ESI) calcd for
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C19H15CIFN4OS,; [M+H]" 433.0360, found 433.0346.
2-(((2- 5 g -5 ) F LY B AR)-V-(2- S R B )-6- F
G R IR -4- i (14e): LA, PR E 75.3%. mup.
145.1~1454 ‘C; 'H NMR (400 MHz, DMSO-ds) &
10.00 (s, 1H), 7.91 (d, J=2.8 Hz, 1H), 7.66 (d, J=9.0 Hz,
1H), 7.60 (ddd, J=17.7, 6.6, 1.5 Hz, 2H), 7.50 (dd, J=9.1,
2.6 Hz, 1H), 7.46~7.39 (m, 2H), 7.34 (td, J=7.7, 1.6 Hz,
1H), 4.39 (s, 2H), 3.93 (s, 3H); 3C NMR (101 MHz,
DMSO-ds) d: 162.3, 157.9, 156.7, 149.6, 145.5, 140.2,
139.5, 135.5, 131.1, 129.8, 129.8, 128.1, 127.8, 127.6,
124.8, 113.1, 102.8, 55.9, 26.1. HRMS (ESI) calcd for
C1oH15CLN4OS, [M+H]" 449.0044, found 449.0053.
2-(((2- 5 W -5 ) I ) B 4R)-V-(3- S K B )-6-
S IR -4- Tl (140): H EBE AR, PR E 79.6%. mp.
147.8~148.1 ‘C; 'H NMR (400 MHz, DMSO-ds) &: 9.93
(s, 1H), 7.96 (t, J=2.1 Hz, 1H), 7.92 (d, J=2.7 Hz, 1H),
7.76 (dd, J=8.1, 2.0 Hz, 1H), 7.70 (d, J=9.1 Hz, 1H),
7.59 (s, 1H), 7.52 (dd, J=9.1, 2.6 Hz, 1H), 7.44 (t, J=38.1
Hz, 1H), 7.21 (dd, J=7.9, 2.1 Hz, 1H), 4.56 (s, 2H), 3.95
(s, 3H); 3C NMR (101 MHz, DMSO-d) J: 161.9, 156.8,
156.6, 149.7, 145.4, 142.8, 140.2, 139.9, 132.7, 130.1,
127.9, 124.7, 123.7, 122.2, 120.9, 113.5, 103.0, 56.0, 26.3.
HRMS (ESI) caled for C;oH;sCLN4OS, [M + H] *
449.0044, found 449.0057.
2-(((2- 5 W -5 ) I ) B 4R)-V-(4- SR B )-6-
S I IR -4- i (14g): (LA, PR 85.1%. mup.
161.0~161.5 C; 'H NMR (400 MHz, DMSO-ds) J: 9.89
(s, 1H), 7.90 (d, J=2.7 Hz, 1H), 7.82~7.75 (m, 2H), 7.69
(d, J=9.1 Hz, 1H), 7.58 (s, 1H), 7.51 (dd, J=9.0, 2.7 Hz,
1H), 7.49~7.45 (m, 2H), 4.54 (s, 2H), 3.95 (s, 3H); 13C
NMR (101 MHz, DMSO-dq) d: 162.0, 156.7, 156.7, 149.7,
1453, 142.7, 139.9, 139.8, 137.6, 128.4, 127.9, 124.5,
124.4, 113.5, 103.0, 56.0, 26.3. HRMS (ESI) calcd for
C1oH15CLN4OS, [M+H]" 449.0044, found 449.0056.
2-((2-(((2- S Wk e -5 5 ) B 66 ) B £ )-6- F 4 5 v e
WR-4-35) ) K H G (14h): G [E AR, 7% 77.5%. m.p.
177.8~1784 ‘C; 'H NMR (400 MHz, DMSO-ds) o
10.36 (s, 1H), 7.96~7.88 (m, 2H), 7.84~7.78 (m, 1H),
7.68 (dd, J=18.7, 8.6 Hz, 2H), 7.55 (dd, J=9.1, 2.6 Hz,
1H), 7.50~7.42 (m, 2H), 4.44 (s, 2H), 3.95 (s, 3H); 13C
NMR (101 MHz, DMSO-dq) d: 162.1, 157.6, 156.8, 149.6,
145.7, 140.9, 140.0, 139.6, 134.0, 133.3, 127.9, 127.7,
126.7,125.2, 117.1, 113.1, 110.3, 102.7, 56.0, 26.2. HRMS
(ESI) caled for C20H;sCINsOS, [M—+H]™ 440.0407, found
440.0391.
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3-((2-(((2- 5 g e -5 B ) HH 356 ) B X0 )-6- HY 4 2 s e
Whk-4- 55 ) i) 2K G (14i): A B[4, 7228 85.3%. m.p.
200.0~200.3 ‘C; 'H NMR (400 MHz, DMSO-ds) o:
10.01 (s, 1H), 8.27 (d, J=2.0 Hz, 1H), 8.09 (dt, J=7.6,
2.1 Hz, 1H), 7.89 (d, J=2.6 Hz, 1H), 7.71 (d, J=8.9 Hz,
1H), 7.66~7.58 (m, 3H), 7.54 (dd, J=9.1, 2.5 Hz, 1H),
4.56 (s, 2H), 3.96 (s, 3H); 3C NMR (101 MHz, DMSO-ds)
5: 161.9, 156.8, 156.6, 149.7, 145.5, 139.9, 139.8, 139.6,
129.9, 127.9, 127.4, 127.1, 125.5, 124.8, 118.6, 113.5,
111.3, 102.9, 56.0, 26.3. HRMS (ESI) calcd for CyoH;sCl-
NsOS, [M+H]" 440.0407, found 440.0389.

4-((2-(((2- 50 P e -5 ) FR 5 ) T AR )-6- FF 40 e e
Whk-4-36) i) 2K B I (14)): BB, 723 84.7%. m.p.
200.0~200.3 ‘C; 'H NMR (400 MHz, DMSO-ds) o:
10.06 (s, 1H), 8.06~8.00 (m, 2H), 7.92 (d, J=2.7 Hz,
1H), 7.89~7.85 (m, 2H), 7.74 (d, J=9.1 Hz, 1H), 7.62 (d,
J=5.0 Hz, 1H), 7.56 (dd, J=9.1, 2.6 Hz, 1H), 4.58 (s,
2H), 3.96 (s, 3H); 3C NMR (101 MHz, DMSO-d) §:
161.8, 156.9, 156.4, 149.7, 145.6, 143.3, 140.0, 139.7,
132.8, 128.0, 124.9, 122.0, 119.0, 113.75, 105.2, 103.1,
56.0, 26.4. HRMS (ESI) calcd for CaoH;sCIN5OS, [M+
H]" 440.0407, found 440.0397.

2-(((2- e -5 ) I ) B 4R)-6- 48U 2 -N-(3-( =
S P ) R I\ IR IR -4- 2 (14K): (AR, PR 77.3%.
m.p. 158.7~159.2 °C; 'H NMR (400 MHz, DMSO-ds) -
10.05 (s, 1H), 8.24 (t, J=2.0 Hz, 1H), 8.10 (dd, J=8.0,
2.1 Hz, 1H), 7.93 (d, J=2.7 Hz, 1H), 7.71 (d, J=9.1 Hz,
1H), 7.65 (t, J=8.0 Hz, 1H), 7.58 (s, 1H), 7.56~7.48 (m,
2H), 4.55 (s, 2H), 3.97 (s, 3H); 3C NMR (101 MHz,
DMSO-ds) d: 161.9, 156.8, 156.7, 149.7, 145.5, 139.8,
139.8, 139.6, 129.6, 129.1 (d, J=32.0 Hz), 127.9, 126.1,
124.7, 122.8 (d, J=273.2 Hz), 12023 (q, J=4 Hz),
118.7(q, J=4 Hz), 113.5, 103.0, 56.0, 26.2. HRMS (ESI)
caled for CaH;sCIFsN4OS, [M+H]" 483.0328, found
483.0312.

2-(((2- 5 Mg e -5- 25 ) R G ) B A)-6- FF 4L 2 -N-(4-( =
B 3 R I s kbR -4- iz (141): AR, PRR 86.1%.
m.p. 176.0~176.5 °C; 'H NMR (400 MHz, DMSO-d¢)
10.04 (s, 1H), 8.03 (d, J=8.5 Hz, 2H), 7.94 (d, J=2.5 Hz,
1H), 7.78 (d, J=8.6 Hz, 2H), 7.72 (d, J=9.1 Hz, 1H), 7.60
(s, 1H), 7.54 (dd, J=9.1, 2.6 Hz, 1H), 4.57 (s, 2H), 3.97 (s,
3H); *C NMR (101 MHz, DMSO-ds) J: 161.9, 156.8,
156.6, 149.7, 145.5, 142.5, 139.9, 139.8, 127.9, 125.6 (q,
J=3.7 Hz), 124.8, 123.6(d, J=32.1 Hz), 123.0 (d, J=
261.6 Hz), 122.2, 113.6, 103.1, 56.0, 26.4. HRMS (ESI)
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caled for CaoH;sCIFsN4OS; [M+H]" 483.0328, found
483.0313.

2-(((2-FA MR ME-5-J5 ) HY B ) i £ R)-6- FH AU 2 -IV-(4B HH 2K
B ) M W IRR -4- i (14m): B [ AR, 72 84.5%. mup.
121.2~121.4 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.83
(s, 1H), 7.92 (d, J=2.7 Hz, 1H), 7.65 (d, J=9.1 Hz, 1H),
7.49 (dd, J=9.1, 2.7 Hz, 1H), 7.41~7.34 (m, 3H), 7.29
(td, J=7.5, 1.9 Hz, 1H), 7.24 (td, J=7.3, 1.6 Hz, 1H), 4.39
(s, 2H), 3.94 (s, 3H), 2.23 (s, 3H); *C NMR (101 MHz,
DMSO-ds) J: 162.4, 157.8, 156.6, 149.6, 145.2, 140.2,
139.6, 136.7, 134.9, 130.5, 127.7, 127.7, 126.6, 126.2,
124.4, 113.2, 103.0, 55.9, 26.2, 18.0. HRMS (ESI) calcd
for CaoHisCIN4OS, [M+H]" 429.0611, found 429.0604.

2-(((2-FAMEME-5- ) F L) i AR)-6- R A 25k - V- (1] FR R
FE) W W IR -4- % (14n): [ EE R, 2R 87.8%. mup.
125.9~126.2 °C; 'H NMR (400 MHz, DMSO-d) J: 9.81
(s, 1H), 7.93 (d, J=2.7 Hz, 1H), 7.66 (d, J=9.0 Hz, 1H),
7.60~7.52 (m, 3H), 7.49 (dd, J=9.0, 2.6 Hz, 1H), 7.30 (t,
J=17.7Hz, 1H), 6.99 (d, J=7.5 Hz, 1H), 4.53 (s, 2H), 3.95
(s, 3H), 2.33 (s, 3H); 3C NMR (101 MHz, DMSO-ds) 6:
162.1, 156.9, 156.7, 149.7, 145.4, 140.1, 139.7, 138.5,
137.7, 128.3, 127.8, 124.97, 124.5, 123.6, 120.2, 113.5,
103.0, 56.0, 26.3, 21.0. HRMS (ESI) calcd for CaoH5Cl-
N,OS; [M+H]" 429.0611, found 429.0605.

2-(((2- M M- 5- 35 ) B i A R)-6- FH A 6 - V- FER
5 ) W I IR -4- 2 (140): 1 B[4, 2% 84.1%. mup.
175.3~175.9 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.80
(s, 1H), 7.92 (d, J=2.8 Hz, 1H), 7.66 (d, J=9.1 Hz, 1H),
7.60 (d, J=8.1 Hz, 2H), 7.54 (s, 1H), 7.48 (dd, J=9.0, 2.6
Hz, 1H), 7.22 (d, J=8.0 Hz, 2H), 4.52 (s, 2H), 3.94 (s,
3H); *C NMR (101 MHz, DMSO-dg) d: 162.7, 157.4,
157.1, 150.2, 145.8, 140.6, 140.2, 136.4, 133.9, 129.4,
128.3, 124.8, 123.7, 114.1, 103.5, 56.5, 26.8, 21.0. HRMS
(ESI) caled for CooHisCIN;OS,; [M+H]" 429.0611, found
429.0597.

2-(((2-FMEME-5 ) F D) AR)- 6- A JE-N-(2-F 44
FEORFL) IR -4- i (14p): FIEER, 723 79.5%. m.p.
129.6~130.1 °C; 'H NMR (400 MHz, DMSO-ds) &: 9.63
(s, 1H), 7.90 (d, J=2.7 Hz, 1H), 7.62 (d, J=9.1 Hz, 1H),
7.47 (dt, J=9.1, 2.3 Hz, 2H), 7.39 (s, 1H), 7.27 (td, J=
7.9, 1.7 Hz, 1H), 7.15 (dd, J=8.4, 1.3 Hz, 1H), 7.01 (td,
J=1.5, 1.3 Hz, 1H), 4.38 (s, 2H), 3.92 (s, 3H), 3.81 (s,
3H); *C NMR (101 MHz, DMSO-ds) d: 162.3, 158.0,
156.5, 154.1, 149.6, 145.4, 140.4, 139.5, 128.1, 127.7,
127.3, 126.6, 124.5, 120.2, 113.4, 112.0, 103.0, 55.9, 55.5,
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26.1. HRMS (ESI) caled for CaHisCIN4O,S, [M+H]"
445.0560, found 445.0546.

2-(((2- Mg k-5 -3k ) F I i A)-6- FH 48U BE-N-(3- T 4R
FEIFL) I R-4-H(14q): A EEEK, PR 84.7%. m.p.
153.7~154.1 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.79
(s, 1H), 7.92 (d, J=2.7 Hz, 1H), 7.67 (d, J=9.0 Hz, 1H),
7.56 (s, 1H), 7.52~7.44 (m, 2H), 7.37~7.28 (m, 2H),
6.74 (dt, J=7.7, 2.0 Hz, 1H), 4.53 (s, 2H), 3.94 (s, 3H),
3.76 (s, 3H); '*C NMR (101 MHz, DMSO-d¢) 6: 162.1,
159.4, 156.7, 156.7, 149.7, 145.3, 140.0, 139.8, 139.8,
129.2, 127.8, 124.4, 115.0, 113.6, 109.7, 108.6, 103.1,
56.0, 55.1, 26.3. HRMS (ESI) caled for C20H18C1N40282
[M+H]" 445.0560, found 445.0545.

2-(((2- 50 M P55 ) FF B8 ) B AX0)-6- FF 4 55 - V-(4- F AR
FEOR TR -4-Ji (14r): I EEE, 2% 89.2%. m.p.
156.7~157.1 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.79
(s, 1H), 7.90 (d, J=2.7 Hz, 1H), 7.67~7.58 (m, 3H), 7.53
(s, 1H), 7.47 (dd, J=9.1, 2.6 Hz, 1H), 7.03~6.97 (m, 2H),
4.50 (s, 2H), 3.94 (s, 3H); 3C NMR (101 MHz, DMSO-ds)
9: 162.3, 157.0, 156.6, 156.2, 149.7, 145.2, 140.2, 139.7,
131.3, 127.7, 125.0, 124.3, 113.7, 113.5, 103.0, 55.9, 55.2,
26.3. HRMS (ESI) caled for C20H18C1N40282 [l\/l‘i‘H]Jr
445.0560, found 445.0543.

2-(((2- 5 ME M- 5- 3 ) Y R ) B AX0)-V-(2- £ 3 3k )-6-
FH A S IR -4- i (14s): (I ELLEL 1A, P2 71.4%. mup.
154.7~155.2 °C; 'H NMR (400 MHz, DMSO-ds) J: 9.78
(s, 1H), 7.92 (d, J=2.5 Hz, 1H), 7.63 (d, J=9.1 Hz, 1H),
7.48 (dd, J=9.1, 2.6 Hz, 1H), 7.36 (dd, J=13.9, 5.8 Hz,
3H), 7.31~7.27 (m, 2H), 4.37 (s, 2H), 3.92 (s, 3H), 2.61
(q, J=17.5 Hz, 2H), 1.12 (t, J=7.5 Hz, 3H); *C NMR (101
MHz, DMSO-ds) d: 162.5, 158.3, 156.6, 149.6, 145.3,
140.7, 140.3, 139.5, 136.0, 128.7, 128.3, 127.7, 127.0,
126.2, 124.4, 113.2, 103.0, 55.9, 26.1, 24.1, 14.1. HRMS
(ESI) caled for C21HaoCIN4OS, [M+H]" 443.0767, found
443.0746.

2-(((2- 5 ME M- 5- 3 ) Y B ) B AX0)-V-(4- £ 3 3L )-6-
HH A e e bR -4- i (140): 1 B 44, =% 85.1%. mup.
173.8~174.2 °C; 'H NMR (400 MHz, DMSO-ds) J: 9.81
(s, 1H), 7.91 (d, J=2.7 Hz, 1H), 7.68~7.60 (m, 3H), 7.53
(s, 1H), 7.48 (dd, J=9.1, 2.6 Hz, 1H), 7.24 (d, J=8.3 Hz,
2H), 4.52 (s, 2H), 3.94 (s, 3H), 2.60 (q, J=7.6 Hz, 2H),
1.18 (t, J=7.6 Hz, 3H); 3C NMR (101 MHz, DMSO-ds)
5: 162.2, 156.9, 156.6, 149.7, 145.3, 140.1, 139.9, 139.7,
136.1, 127.8, 127.7, 124.3, 123.3, 113.5, 103.0, 56.0, 27.7,
26.3, 15.6. HRMS (ESI) caled for CpiHCIN,OS, [M+
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H]" 443.0767, found 443.0754.

2-(((2- S0 ME e -5 5 ) L) B AR)-N-(2- & R R
FL)-6- F SR FEE IR IR -4- it (14m): A ELE K, P25 80.5%.
m.p. 151.9~152.3 “C; 'H NMR (400 MHz, DMSO-ds) J:
9.57 (s, 1H), 7.86 (d, J=2.6 Hz, 1H), 7.63 (d, J=9.1 Hz,
1H), 7.48 (ddd, J=11.8, 8.4, 2.0 Hz, 2H), 7.42 (s, 1H),
7.26~7.21 (m, 1H), 7.12 (d, J=7.6 Hz, 1H), 7.00 (t, J=
7.6 Hz, 1H), 4.41 (s, 2H), 4.06 (q, J=6.9 Hz, 2H), 3.92 (s,
3H), 1.20 (t, J=7.0 Hz, 3H); C NMR (101 MHz,
DMSO-ds) d: 162.3, 157.7, 156.5, 153.2, 149.6, 145.3,
140.4, 139.5, 127.7, 127.3, 127.0, 127.0, 124.4, 120.2,
113.4, 113.1, 102.8, 63.8, 55.8, 26.1, 14.6. HRMS (ESI)
caled for CyHaCIN4O,S; [M+H]" 459.0716, found
459.0698.

2-(((2- 5 M M -5- R ) HH L) B AR )-V-(4- 2 B 3 R
F)-6- FH AR FE IR IR -4- iz (14v): AIEBER, P2 85.9%.
m.p. 123.6~124.2 °C; 'H NMR (400 MHz, DMSO-d) 9
9.77 (s, 1H), 7.88 (d, J=2.2 Hz, 1H), 7.64 (d, J=9.0 Hz,
1H), 7.57 (d, J=8.8 Hz, 2H), 7.52 (s, 1H), 7.47 (dd, J=
9.0, 2.4 Hz, 1H), 6.96 (d, J=8.9 Hz, 2H), 4.49 (s, 2H),
4.02 (q, J=6.9 Hz, 2H), 3.93 (s, 3H), 1.32 (t, J=6.9 Hz,
3H); *C NMR (101 MHz, DMSO-ds) J: 162.2, 157.0,
156.6, 155.5, 149.6, 145.2, 140.2, 139.7, 131.2, 127.7,
125.0, 124.3, 114.2, 113.5, 103.0, 63.1, 55.9, 26.3, 14.6.
HRMS (ESI) caled for CiHaCIN4O,S; [M + H] *
459.0716, found 459.0703.

N-(3-((2-(((2- e Wk -5 55 ) HH 6 B 4% )-6- Y 4 e
Me bk -4 355 ) B 25 ) 2R 35 ) TR M Ik e (14w): - (1 (LB, P2 R
75.8%. m.p. 233.6~233.9 ‘C; 'H NMR (400 MHz,
DMSO-ds) 6: 10.24 (s, 1H), 9.93 (s, 1H), 8.21 (s, 1H), 7.95
(d, J=2.4 Hz, 1H), 7.67 (d, J=9.1 Hz, 1H), 7.53~7.45
(m, 3H), 7.42~7.34 (m, 2H), 6.49 (dd, J=16.9, 10.1 Hz,
1H), 6.30 (dd, J=17.0, 1.8 Hz, 1H), 5.78 (dd, J=10.1, 1.8
Hz, 1H), 4.54 (s, 2H), 3.95 (s, 3H); '3C NMR (101 MHz,
DMSO-ds) d: 163.2, 162.2, 156.9, 156.7, 149.6, 145.5,
140.1, 139.7, 139.2, 138.9, 131.8, 128.7, 127.8, 126.9,
124.6, 118.6, 115.4, 114.4, 113.5, 103.0, 56.0, 26.2. HRMS
(ESI) caled for CyHoCINsO,S, [M+H]" 484.0669,
found 484.0652.

HHBh# Rl (Supporting Information) {L&4%) 14a~14w
[¥] HRMS, 'H NMR, *C NMR i &, X Epphl ) BL4 o
AT 9354 (http://sioc-journal.cn/)_E %k,
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