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Synthesis and Biological Activities of Novel 2,4-Diaminopyrimidine
Derivatives Bearing Indole Moiety
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(Guangdong Provincial Key Laboratory of New Drug Screening, School of Pharmaceutica Science,
Southern Medical University, Guangzhou 510515)

Abstract Based on our previous work, twenty-three novel 2,4-diaminopyrimidine derivatives bearing indole moiety were
designed and synthesized. Structures of all compounds were elucidated by 'H NMR, *C NMR and HRMS. Antiproliferative
activities for all these compounds were evaluated by the method of methyl thiazolyl tetrazolium (MTT) assay against four
cancer cell lines (HeLa, MD-MBA-231, PC-3 and HCT116), and the results demonstrated that some compounds possessed
significant antitumor activities in vitro. Particularly, the most promising ethyl (2-((2-benzoyl-5-chloro-1H-indol-3-yl)amino)-
S-nitropyrimidin-4-yl)glycinate (8j) displayed 2.0- and 0.5-fold improvement compared to fluorouracil in inhibiting HCT116,
and MD-MBA-231 cell proliferation with ICs, values of 23.15 and 36.88 pumol/L, respectively. These findings suggest that
compound 8j may have potential to be developed as a promising lead for the design of novel anticancer small-molecule drugs.
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8a: R'=H, R*=C¢Hs; 8b: R'=H, R*=4-BrC¢H.; 8c: R'=H, R?*= 4CH3006H4 8d: R'=H, R?=4-CF;C¢Hs; 8e: R'=H, R*=4-CH,C¢H.; 8f:

R'=H, R?=4-CIC¢H,; 8g: R'=H, R*=3,4-F,C¢Hs; 8h: R'=H, R?=4-PhC¢H,; 8i: R'=H, R?=3-BrCqH,; 8j: R'=CI, R?=C¢Hs; 8k: R'=Cl,
R2:4-CH3OC6H4; 8l: R'=Cl, R2:4-CICSH4; 8m: R'=H, R2:2-thienyl; 8n: R'=Cl, R2:4-BrCGH4; 80: R'=Cl, R®>=4-CH;C¢H,; 8p: R'=Cl,
R®=2-thienyl; 8q: R'=CHa, R*=CHs; 8r: R'=CHs, R*=4-BrCqH,; 8s: R'=CHa, R*=4-CH3;0C¢H,; 8t: R'=CHj;, R°=4-CIC4H,; 8u: R'=CHj,
R?=4-CH;3C¢Hs; 8v: R'=CHj;, R*=2-thienyl; 8w: R'=Cl, R*=CgH4CsHs
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Scheme 1 Synthetic routes of the title compounds
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F1 {L&% 8a~8w X Hela.MD-MBA-231.PC-3 fl HCT116

[ ICsq {E (umol/L)
Table 1 ICs” (umol/L) values of target compounds 8a~8w for
Hela, MD-MBA-231, PC-3 and HCT116

Compd. Hela ~MDA-MB-231 PC-3 HCT 116
8a 70.63 106.80 150.36 70.51
8b >200 113.80 >200 >200
8c 115.32 >200 >200 87.25
8d >200 155.2 123.69 76.84
8e >200 >200 >200 186.34
8f >200 >200 >200 153.69
8g 108.32 >200 236.15 >200
8h >200 >200 >200 >200
8i >200 >200 >200 >200
8j 60.69 36.88 80.69 23.15
8k >200 >200 >200 >200
81 >200 >200 >200 >200
8m 60.03 >200 >200 153.72
8n >200 >200 >200 >200
8o >200 >200 >200 >200
8p 108.54 103.30 156.32 60.35
8q 116.85 78.06 100.26 53.21
8r >200 >200 >200 >200
8s >200 135.81 >200 >200
8t >200 >200 >200 >200
Su >200 >200 >200 145.98
8v 93.52 145.69 >200 68.69
8w >200 >200 >200 >200
5-Fu 57.17 53.47 57.04 68.71

“1Cs0 values mean of three experiments in replicate.
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FRAFEFZI GFps460 B BT R4 Aol sl 2
afi, hitOsEE, FRATEE AR, - R RT5EL
W2 SCRR[23 11 45
3.2 HEREIE R
321 6-BAX-3- R Hh-1-T B A -2-3 P B A 3%k (3)F= 6-
FUOAR-3- 2 AR -2-3K F Bt AR -1 H-"31 7k (4) B9 & A%,

HhiEA 6-BUAR-3-E FE-1- 2 R FE-2- 57 FHBEHE 1G] (3)
- 6-HUAR-3-50 3-2- 7% F IR - 1 H-F5| Wik (4) 73 7 2 FRERAT
PR AT R R I SCHR[24, 1416 K.
322 2-F-5-AH K -4- TR R EZ ()09 Ak

] 1.92 g (10.0 mmol)[ 2,4- 2 FEMENE . 10.0 mmol
() 2-F it 4.1 LB LR LA 3.04 g (22.0 mmol) kb
BRERER 1Y) 20 mL Jo/K BRI RN 2 T VKBS R, Tk,
FEIEN 5 h, R OE(TLOMIM. 8 58 BUS i i
U, TR, HENELAREA, R 84%. 'H NMR (400
MHz, CDCl3) 6: 1.36 (t, J=7.2 Hz, 3H, CH3), 4.32 (dd,
J=17.0, 142 Hz, 2H, CH,), 4.42 (d, J=5.2 Hz, 2H, CH,),
8.78 (br, 1H, NH), 9.11 (s, 1H, ArH); ESI-MS m/z: 261.9
M+1]".

3.3 HfrtE&4 8a~8w HIE AR

] 100 mL FIUE LR, I 0.256 g (1 mmol)
Hh B 44 4 A1 0.26 g (1 mmol) [E1fA 7 2 30 mL £
Bk, INFE 60 C, fiHE, TLC M. KM 5ERE, 218
RAK, H OB CERAE, T8, W5 ZBRE A, N
il 45 i, 73 HARL &%) 8a~8w.

2-[5- Tl F-2-(2- 7 H I Fk - 1 H- M| Wik -3 i 3 ) Mg g —4-
Ji 2] 2B 0B (8a): o (0 [ 44, URE 85.3%. m.p.
212.3~214.5 °C; '"H NMR (400 MHz, DMSO-dg) J: 0.93
(s, 3H, OCH,CHs), 3.71~3.74 (m, 2H, OCH,CH3), 3.88
(s, 2H, NHCH,CO,), 7.07 (t, J=8.0 Hz, 1H, ArH), 7.30~
7.34 (m, 3H, ArH), 7.47~7.53 (m, 3H, ArH), 7.66 (d, J=
8.0 Hz, 2H, ArH), 8.76 (s, 1H, Pyrimidine-H), 8.86 (t, J=
6.0 Hz, 1H, NHCH,CO,), 10.07 (s, 1H, NH), 11.80 (s, 1H,
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R

NH); C NMR (100 MHz, DMSO-d;) J: 188.0, 169.4,
161.0, 157.7, 155.5, 138.3, 136.1, 132.6, 129.1, 128.3,
125.9, 123.6, 121.2, 120.8, 120.3, 118.9, 113.1, 60.7, 42.3,
14.1. HRMS (ESI) caled for CyH,N¢Os (M +H ")
461.1495, found 461.1853.

2-[5-FiFf Hk -2-(2- o R 2 R I s - 1| - P W -3- i s ) s
WE-4-fEFE] 208 2.6 (8b): B, % 57.1%. m.p.
198.5~201.6 ‘C; '"H NMR (400 MHz, DMSO-d;) J: 0.93
(s, 3H, OCH,CH3), 3.71~3.74 (m, 2H, OCH,CH;), 3.86
(s, 2H, NHCH,), 7.08 (t, J=8.0 Hz, 1H, ArH), 7.33 (t, J=
8.0 Hz, 1H, ArH), 7.48 (d, J=8.0 Hz, 1H, ArH), 7.55 (dd,
J=16.0, 8.0 Hz, 5H, ArH), 8.81 (s, 1H, Pyrimidine-H),
8.89 (t, J=6.0 Hz, 1H, NHCH,CO,), 10.07 (s, 1H, NH),
11.84 (s, 1H, NH); °C NMR (100 MHz, DMSO-d;) o:
186.9, 170.7, 169.4, 157.7, 155.5, 137.4, 136.2, 131.4,
131.0, 130.9, 127.3, 126.3, 126.1, 121.0, 121.3, 120.4,
113.1, 60.3, 42.3, 14.1. HRMS (ESI) calcd for Ca3Hy-
BrNgOs (M+H") 540.3382, found 541.0727.

2-[5-iFg k- 2-(2- X HH AR 25 2R HR Ik 35 - 1 - k-3 Jig i)
W5 -4- i FE ) 22 1B (8e): PP 83.4%. m.p. 206~
208.8 C; 'H NMR (400 MHz, DMSO-d;) d: 0.93 (s, 3H,
OCH,CHj), 3.78 (s, 5H, OCH,CH;, OCHj3), 3.88 (s, 2H,
NHCH,CO,), 6.87 (d, J=8.0 Hz, 2H, ArH), 7.07 (t, J=8.0
Hz, 1H, ArH), 7.29~7.52 (m, 3H, ArH), 7.69 (d, J=12.0
Hz, 2H, ArH), 8.82 (s, 1H, Pyrimidine-H), 8.88 (t, J=6.0
Hz, 1H, NHCH,CO,), 10.08 (s, 1H, NH), 11.74 (s, 1H,
NH); C NMR (100 MHz, DMSO-d;) J: 186.7, 169.4,
163.0, 160.9 157.7, 155.5, 135.8, 131.6, 130.9, 125.5,
123.6, 121.1, 120.2, 113.7, 113.0, 60.7, 55.9, 42.3, 14.1.
HRMS (ESI) caled for C,sHysNgOs (M+H"') 491.4681,
found 491.1944.

2-[5-TiH FE-2-(2- X = 9 FF B R FR I i - 1 g W -3- %
s -4- ) 1R 2R (8d): A E A, UER 49.1%.
m.p. 201.7~204.3 “C; 'H NMR (400 MHz, DMSO-dj) -
0.93 (s, 3H, OCH,CHs), 3.74 (s, 2H, OCH,CHs), 3.86 (s,
2H, NHCH,CO,), 7.09 (t, J=8.0 Hz, 1H, ArH), 7.35 (t,
J=8.0 Hz, 1H, ArH), 7.52 (dd, J=8.0, 24.0 Hz, 2H, ArH),
7.67 (d, J=8.0 Hz, 2H, ArH), 7.79 (d, J=8.0 Hz, 2H,
ArH), 8.72 (s, 1H, Pyrimidine-H), 8.88 (s, 1H, NHCH,-
C0,), 10.05 (s, 1H, NH), 11.91 (s, 1H, NH); *C NMR
(100 MHz, DMSO-dq) J: 186.9, 169.4, 161.2, 157.7, 155.4,
142.0, 136.5, 131.6, 129.6, 127.2, 126.5, 125.5, 125.2,
123.7, 122.8, 121.3, 120.5, 113.2, 60.8, 42.3, 14.1. HRMS
(ESI) caled for C,4H,0F3NgOs (M+H+) 529.1369 found
529.1661.
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2-[5-7i Fk-2-(2- XoF HH JE A FY T k- 1 - k-3 - Jl 5 it
WE-4-f4 3L 1R LR (8e): B [EAA, I 84.0%. m.p.
225.1~226.3 °C; '"H NMR (400 MHz, DMSO-d;) : 0.89
(s, 3H, OCH,CH;), 2.31 (s, 3H, CH;), 3.74 (s, 2H,
OCH,CHa), 3.87 (s, 2H, NHCH,CO,), 7.07 (t, J=8.0 Hz,
1H, ArH), 7.15 (d, J=8.0 Hz, 2H, ArH), 7.31 (t, J=8.0
Hz, 1H, ArH), 7.50 (dd, J=8.0, 16.0 Hz, 2H, ArH), 7.59
(d, J=8.0 Hz, 2H, ArH), 8.80 (s, 1H, Pyrimidine-H), 8.87
(t, J=6.0 Hz, 1H, NHCH,CO,), 10.05 (s, 1H, NH), 11.76
(s, 1H, NH); *C NMR (100 MHz, DMSO-d;) ¢: 187.7,
169.4, 161.0, 157.7, 155.5, 142.9, 136.0, 135.7, 129.4,
128.9, 125.7, 121.1, 120.2, 113.1, 60.7, 42.3, 21.5, 14.1.
HRMS (ESI) caled for CpqHyNeOs (M+H") 475.1652
found 475.1923.

2-[5-FiFf FHk-2-(2- o SR HH I ik - 1 -] W -3- flg ik ) e
WE-4-J& 3] TR TR (8D): B AE R, IF 70.1%. m.p.
229.1~230.4 °C; '"H NMR (400 MHz, DMSO-d;) 6: 0.90
(s, 3H, OCH,CH,), 3.75 (s, 2H, OCH,CH;), 3.87 (s, 2H,
NHCH,CO,), 7.08 (t, J=8.0 Hz, 1H, ArH), 7.33 (dd, J=
6.0, 10.0 Hz, 1H, ArH), 7.40 (d, J=8.0 Hz, 2H, ArH), 7.51
(dd, J=8.0, 16.0 Hz, 2H, ArH), 7.66 (d, J=8.0 Hz, 2H,
ArH), 8.81 (s, 1H, Pyrimidine-H), 8.88 (t, J=6.0 Hz,
NHCH,CO,), 10.07 (s, 1H, NH), 11.84 (s, 1H, NH); *C
NMR (100 MHz, DMSO-dy) d: 186.7, 169.4, 161.1, 157.7,
155.5, 137.3, 137.1, 136.3, 130.9, 128.4, 127.3, 126.1,
123.6, 121.3, 121.1, 120.4, 119.3, 113.1, 60.8, 42.3, 14.2.
HRMS (ESI) caled for Co3HyoCINgOs (M+H") 495.1105,
found 495.1356.

2-{5-Ti5E-2-[2-(3,4- - FHE I F 0k ) - | H-W5 | k-3 fi
SE RN -4-JE 3 2R L FE(8g): FE A, ILE 80.1%.
m.p. 212.6~213.9 °C; '"H NMR (400 MHz, DMSO-dj) §:
0.95 (s, 3H, OCH,CH3), 3.75 (s, 2H, OCH,CH3), 3.86 (s,
2H, NHCH,), 7.09 (t, J=8.0, 1H, ArH), 7.32~7.55 (m,
5H, ArH), 7.61~7.66 (m, 1H, ArH), 8.84 (s, 1H, Pyrimi-
dine-H), 8.90 (t, J=6.0 Hz, 1H, NHCH,CO,), 10.10 (s,
1H, NH), 11.88 (s, 1H, NH); “C NMR (100 MHz,
DMSO-dg) d: 185.4, 169.3, 161.2, 157.8, 155.5, 153.3,
150.9, 148.2, 136.4, 135.8, 127.1, 126.6, 126.3, 123.6,
121.3, 120.5, 118.4, 118.3, 117.7, 117.6, 113.2, 60.8, 42.3,
14.1. HRMS (ESI) caled for CpHioFoNgOs (M+H™')
497.1307, found 497.1705.

2-[5-FiF Fk-2-(2-%of 2% 2R R - 1 - | PO - 3- e
WE-4-fZ I 28 2.8 (8h): B LA A, 1% 70.2%. mup.
205.5~207.5 ‘C; "HNMR (400 MHz, DMSO-d) 5: 0.90
(s, 3H, OCH,CH,), 3.77 (s, 2H, OCH,CH;), 3.90 (s, 2H,

Chin. J. Org. Chem. 2017, 37, 967~974
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NHCHy,), 7.09 (t, J=8.0 Hz, 1H, ArH), 7.34 (t, J=6.0 Hz,
1H, ArH), 7.42 (t, J=6.0 Hz, 1H, ArH), 7.41~7.56 (m,
4H, ArH), 7.63 (t, J=6.0 Hz, 4H, ArH), 7.76 (d, J=8.0
Hz, 2H, ArH), 8.75 (s, 1H, Pyrimidine-H), 8.88 (s, 1H,
NHCH,CO,), 10.12 (s, 1H, NH), 11.83 (s, 1H, NH); *C
NMR (100 MHz, DMSO-d;) d: 187.5, 169.4, 161.1, 157.6,
155.5, 144.1, 139.5, 137.2, 136.1, 129.9, 129.5, 128.6,
127.2, 126.6, 125.9, 121.3, 120.3, 119.1, 113.1, 60.8, 42.3,
14.1. HRMS (ESI) caled for CyH,sNgOs (M +H ™)
537.1808, found 537.2066.

2-[5-FiFf Fk -2-(2- [A) R 2 FH I o - 1 - P -3- f ke ) s
WE-4- ] TR TR (8): B ALE AR, I0#E 69.6%. m.p.
200.2~202.8 C; 'H NMR (400 MHz, DMSO-d;) 6: 0.93
(s, 3H, OCH,CHs), 3.73 (s, 2H, OCH,CHj), 3.86 (s, 2H,
NHCH,), 7.08 (t, J=6.0 Hz, 1H, ArH), 7.29~7.35 (m,
2H, ArH), 7.49 (t, J=10.1 Hz, 2H, ArH), 7.62~7.70 (m,
3H, ArH), 8.81 (s, 1H, Pyrimidine-H), 8.91 (s, 1H, NH-
CH,CO,), 10.04 (s, 1H, NH), 11.86 (s, 1H, NH); °C NMR
(100 MHz, DMSO-d;) J: 186.4, 169.3, 161.1, 157.9, 155.6,
140.5, 136.4, 135.0, 131.5, 130.6, 127.9, 127.1, 126.3,
121.5, 121.4, 120.4, 119.7, 113.2, 60.7, 42.3, 14.1. HRMS
(ESI) caled for Cy3H,0BrNgOs (M+H") 540.3382, found
541.0790.

2-[5-FiFf F5-2-(6- 5 -2- 7K F I Ak - 1 - 15| Wik -3- i 5 ) s
WE-4-JE 5 TR O (8)): B[k, % 64.1%. m.p.
239.8~242.6 ‘C; 'H NMR (400 MHz, DMSO-d;) o: 0.93
(s, 3H, OCH,CHs), 3.74 (s, 2H, OCH,CHj), 3.87 (s, 2H,
NHCH,), 7.09 (d, J=8.0 Hz, 1H, ArH), 7.33 (t, J=8.0 Hz,
2H, ArH), 7.53 (dd, J=10.0, 14.0 Hz, 3H, ArH), 7.65 (d,
J=8.0 Hz, 2H, ArH), 8.78 (s, 1H, Pyrimidine-H), 8.89 (s,
1H, NHCH,CO,), 10.07 (s, 1H, NH), 11.95 (s, 1H, NH);
C NMR (100 MHz, DMSO-dg) d: 187.9, 169.3, 161.0,
157.8, 155.5, 138.0, 136.2, 132.8, 130.4, 129.1, 128.4,
128.3, 123.0, 122.4, 120.9, 119.0, 122.1, 60.7, 42.4, 14.1.
HRMS (ESI) caled for Co3Hy0CINGOs (M+H™) 495.1105,
found 495.1355.

2-[5-FiF§ 3k -2-(6- -2 5% F AR 8 2 R gt - 1 H1-Ps| k-3
Jiig B ) W5 0 -4 i 3] 20 BR 20T (8k): BB [ A, iR
75.3%. m.p. 234.5~236.5 C; 'H NMR (400 MHz,
DMSO-dg) §: 0.93 (s, 3H, OCH,CH;), 3.77 (s, 5H,
OCH,CHs, OCHa), 3.87 (s, 2H, NHCH,), 6.86 (d, J=8.0,
2H, ArH), 7.08 (t, J=4.0 Hz, 1H, ArH), 7.48~7.54 (m,
2H, ArH), 7.67 (d, J=8.0 Hz, 2H, ArH), 8.82 (s, 1H, Py-
rimidine-H), 8.89 (t, J=6.0 Hz, 1H, NHCH,CO,), 10.06
(s, 1H, NH), 11.89 (s, 1H, NH); *C NMR (100 MHz,
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DMSO-dg) d: 186.5, 169.4, 163.1, 161.0, 157.8, 155.5,
136.0, 131.6, 130.6, 130.0, 128.5, 122.9, 120.2, 118.3,
113.7, 112.3, 60.7, 58.4, 42.3, 14.1. HRMS (ESI) calcd for
C,4sH2,CINgOg (M+H") 525.1211, found 525.1398.

2-[5-Fiif FE -2-(6- 5 -2- X SR H I 5 -1 H- 5] Wk -3- fi
BN -4- B LR LBE8D): 7RF 73.1%. mup. 266.7~
268.9 C; '"H NMR (400 MHz, DMSO-d;) J: 0.93 (d, 3H,
OCH,CHs), 3.74 (s, 2H, OCH,CHs), 3.86 (s, 2H, NHCH,),
7.10 (dd, J=4.0, 8.0 Hz, 1H, ArH), 7.40 (d, J=8.4 Hz,
2H, ArH), 7.49 (s, 1H, ArH), 7.55 (d, J=8.0 Hz, 1H, ArH),
7.62~7.65 (m, 2H, ArH), 8.82 (s, 1H, Pyrimidine-H), 8.91
(t, J=6.0 Hz, NHCH,CO,), 10.07 (s, 1H, NH), 11.98 (s,
1H, NH); C NMR (100 MHz, DMSO-dj) 6: 186.6, 169.3,
161.0, 157.8, 155.5, 137.5, 136.8, 136.4, 130.9, 130.7,
128.5, 128.1, 123.1, 121.0, 119.4, 112.5, 60.8, 42.4, 14.1.
HRMS (ESI) caled for Cp3H sCLNgOs (M+H") 529.0716,
found 529.0816.

2-{5-Ti F-2-[2-(2- W& Wy HH It Bk )- 1 - | Wik -3 - fi Ik 1 v
WE-4-EHE ) 1R TR (8m): TR, I 69.9%. m.p.
222.2~224.8 ‘C; "H NMR (400 MHz, DMSO-d;) d: 0.92
(s, 3H, OCH,CH,), 3.74 (s, 2H, OCH,CH;), 3.89 (s, 2H,
NHCH,), 7.06~7.13 (m, 2H, ArH), 7.32 (t, J=8.0 Hz,
1H, ArH), 7.47 (d, J=8.4 Hz, 1H, ArH), 7.56 (d, J=8.0
Hz, 1H, ArH), 7.72 (d, J=3.6 Hz, 1H, ArH), 7.95~7.97
(m, 1H, ArH), 8.87 (s, 1H, Pyrimidine-H), 8.89 (d, /=4.0
Hz, 1H, NHCH,CO,), 10.25 (s, 1H, NH), 11.80 (s, 1H,
NH); “C NMR (100 MHz, DMSO-dg) d: 179.5, 169.4,
160.9, 157.9, 155.6, 143.6, 135.8, 135.0, 133.9, 128.6,
127.3, 125.7, 123.4, 121.3, 120.3, 118.3, 113.1, 60.7, 58.4,
42.4, 14.4. HRMS (ESI) caled for C,;H;oNsOsS (M+H")
467.1059, found 467.1063.

2-[5-Fiff 2 -2-(6- G -2- X ¥ 2K P gk ik - 1 - P Wk -3- i
N IE -4- G 2R 2. BE(8n): R, R 60.2%.
m.p. 201.6~203.7 “C; "H NMR (400 MHz, DMSO-dj) J:
0.90 (d, 3H, OCH,CHj3), 3.75 (s, 2H, OCH,CHj), 3.86 (s,
2H, NHCH,), 7.10 (d, J=8.0 Hz, 1H, ArH), 7.50 (s, 1H,
ArH), 7.55 (dd, J=8.0, 12.0 Hz, 5H, ArH), 8.83 (s, 1H,
Pyrimidine-H), 8.91 (t, J=6.0 Hz, 1H, NHCH,CO,), 10.07
(s, 1H, NH), 11.99 (s, 1H, NH); *C NMR (100 MHz,
DMSO-dg) d: 186.8, 169.3, 161.0, 157.8, 155.5, 137.1,
136.4, 131.4, 131.0, 130.7, 127.9, 127.7, 126.6, 123.1,
121.0, 119.2, 112.5, 60.9, 42.3, 14.1. HRMS (ESI) calcd
for C,3H,sBrCINgOs (M+H") 574.7832, found 575.0325.

2-[5-fii FE -2-(6- 5 -2- XF 2K I 2 -1 - P Wik -3- fi
g -4-JE 3 2R 2. BB (80): BEAEA, IR 50.8%.
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m.p. 276.8~278.4 “C; 'H NMR (400 MHz, DMSO-dj) §:
0.87~0.89 (m, 3H, OCH,CHj,), 2.31 (s, 3H, CH3), 3.74 (s,
2H, OCH,CHj), 3.87 (s, 2H, NHCHS,), 7.09 (d, J=8.0 Hz,
1H, ArH), 7.49~7.59 (m, 4H, ArH), 7.57 (t, J=8.0 Hz,
2H, ArH), 8.82 (s, 1H, Pyrimidine-H), 8.90 (t, /=8.0 Hz,
1H, NHCH,CO,), 10.05 (s, 1H, NH), 11.95 (s, 1H, NH);
C NMR (100 MHz, DMSO-d;) d: 187.5, 169.3, 160.9,
157.7, 155.5, 143.2, 136.1, 135.4, 132.1, 130.2, 129.4,
129.0, 123.0, 120.8, 112.4, 60.7, 42.3, 21.5,14.1. HRMS
(ESI) caled for CosHxCINGOs (M+H") 509.1262, found
509.1291.

2-{5-FH JE-2-[6- 5 -2-(2-WE Wy F ik 3 )- 1 H-F5| Wk -3- %
Femsng-4-E ) 28R 2 FR(8p): EAEA, IR 42.6%.
m.p. 287.3~289.3 “C; 'H NMR (400 MHz, DMSO-dj) -
0.89 (s, 3H, OCH,CHs), 3.74 (s, 2H, OCH,CH3), 3.89 (s,
2H, NHCH,), 7.09~7.14 (m, 2H, ArH), 7.49 (s, J=1.6
Hz, 1H, ArH), 7.58 (d, J=12.0 Hz, 1H, ArH), 7.70 (d, J=
4.0 Hz, 1H, ArH), 7.99 (d, J=4.0 Hz, 1H, ArH), 8.90 (s,
1H, Pyrimidine-H), 8.92 (d, /=4.0 Hz, 1H, NHCH,CO,),
10.27 (s, 1H, NH), 11.96 (s, 1H, NH); *C NMR (100
MHz, DMSO-dg) 6: 179.3, 169.4, 160.9, 157.9, 155.7,
143.3, 135.8, 135.0, 133.9, 128.6, 127.3, 125.7, 123.3,
121.6, 120.3, 118.3, 113.1,60.7, 42.4, 14.1. HRMS (ESI)
caled for C,H;3CINsOsS (M+H+) 501.0690, found
501.0846.

2-[5-FiFf H5-2-(6- F 25 -2- 2% Y Bk k- 1 1 Wik -3- fl Ak )
WANE-4-% 38 2R 2. T5(8q): L aE A, K 76.3%. m.p.
231.9~233.6 ‘C; 'H NMR (400 MHz, DMSO-d;) o:
0.95 (s, 3H, OCH,CHj3), 2.44 (s, 3H, CHs), 3.77 (s, 2H,
OCH,CHj), 3.90 (s, 2H, NHCH,CO), 6.91 (d, J=8.0 Hz,
1H, ArH), 7.26 (s, 1H, ArH), 7.32 (t, J=16.0 Hz, 2H,
ArH), 7.40 (d, J=8.0 Hz, 1H, ArH), 7.48 (t, J=8.0 Hz,
1H, ArH), 7.65 (d, J=8.0 Hz, 2H, ArH), 8.77 (s, 1H, Py-
rimidine-H), 8.87 (t, J=8.0 Hz, 1H, NHCH,CO,), 10.02
(s, 1H, NH), 11.65 (s, 1H, NH); *C NMR (100 MHz,
DMSO-dg) 6: 187.9, 169.4, 161.0, 157.8, 155.5,138.5,
136.7, 135.5, 132.8, 129.1, 128.4, 127.0, 123.0, 122.4,
120.9, 119.0, 122.1, 60.7, 42.4, 22.1, 14.1. HRMS (ESI)
caled for Co4H23NgOs (M+H™) 475.1652, found 475.1984.

2-[5-FiH -2~ (6- H Jk-2- X0 YR 2R HH P s - 1 H-Pg| e -3- %
TR IE -4- i 3 2R 2 B (8r): F A, IR 76.8%.
m.p. 243.1~245.4 “C; 'H NMR (400 MHz, DMSO-dj) -
0.95 (s, 3H, OCH,CHj3), 2.43 (s, 3H, CHs), 3.77 (s, 2H,
OCH,CHs), 3.88 (s, 2H, NHCH,CO,), 6.92 (d, J=8.0, 1H,
ArH), 7.26 (s, 1H, ArH), 7.40 (d, J=8.0, 1H, ArH), 7.54
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(dd, J=8.0, 16.0 Hz, 4H, ArH), 8.81 (s, 1H, Pyrimi-
dine-H), 8.88 (t, J/=12.0 Hz, 1H, NHCH,CO,), 10.00 (s,
1H, NH), 11.69 (s, 1H, NH); “C NMR (100 MHz,
DMSO-dg) d: 186.7, 169.4, 161.0, 157.7, 155.5, 137.6,
136.8, 135.9, 131.3, 130.9, 126.2, 122.6, 121.1, 112.5,
60.8, 42.3, 22.1, 14.1. HRMS (ESI) calcd for Cp4H,Br-
N¢Os (M+H") 554.3647, found 555.0932.

2-[5-TiH 2 -2-(6- FF 25k -2 o FH 4 25 O R Tt it - 1 - Pk
3- G HE ) W g -4- g HE ) TR 2T (8s): B OO [ A, iR
81.2%. m.p. 245.2.5~247.5 C; '"H NMR (400 MHz,
DMSO-dg) : 0.95 (s, 3H, OCH,CH3), 2.43 (s, 3H, CH;),
3.77 (s, 5H, OCH,CH,, OCHj3), 3.90 (s, 2H, NHCH,CO,),
6.88 (dd, J=8.0, 16.0 Hz, 3H, ArH), 7.25 (s, 1H, ArH),
7.39 (d, J=8.0 Hz, 1H, ArH), 7.67 (d, J=8.0 Hz, 2H,
ArH), 8.82 (s, 1H, Pyrimidine-H), 8.87 (m, 1H, NHCH,-
CO0,), 10.02 (s, 1H, NH), 11.59 (s, 1H, NH); *C NMR
(100 MHz, DMSO-d;) J: 186.6, 169.4, 162.9, 161.0, 157.7,
155.5, 136.4, 135.1, 131.6, 131.0, 127.3, 122.3, 121.6,
120.2, 118.3, 113.7, 112.3, 60.7, 58.4, 42.3, 22.0, 14.1.
HRMS (ESI) caled for C,sHysNgOs (M+H"') 505.1757,
found 505.1961.

2-[5-FiF§ Fk-2-(6- FF B -2 o S 2 P I k- 1 H-5 Wk -3- i
ey e -4-J B LR R (8t): FAE R, R 76.8%.
m.p. 243.1~245.4 “C; "H NMR (400 MHz, DMSO-dj) J:
0.96 (m, 3H, OCH,CHj), 2.43 (s, 3H, CHs), 3.78 (s, 2H,
OCH,CHs), 3.88 (s, 2H, NHCH,CO,), 6.92 (d, J=8.0 Hz,
1H, ArH), 7.26 (s, 1H, ArH), 7.39 (t, J=8.0 Hz, 3H,
ArH), 7.63 (d, J=8.0 Hz, 2H, ArH), 8.81 (s, 1H, Pyrimi-
dine-H), 8.88 (t, J=12.0 Hz, 1H, NHCH,CO,), 9.99 (s,
1H, NH), 11.68 (s, 1H, NH); “C NMR (100 MHz,
DMSO-dg) d: 186.5, 169.4, 161.0, 157.7, 155.5, 152.5,
137.6, 136.8, 135.9, 131.3, 130.9, 126.9, 126.2, 122.6,
121.1, 119.6, 112.5, 60.8, 42.3, 22.1, 14.1. HRMS (ESI)
caled for C,H,,CINGOs (M+H+) 509.1262, found
509.1465.

2-[5-HiF§ 2 -2-(6- H 25256 HH 5k 2 FH g 2 - 1 - - 3-
Jiig B Y5 g -4- i FE ) 2018 20 TR (Bu): B FE K, X
72.9%. m.p. 250.5~253.3 C; 'H NMR (400 MHz,
DMSO-dg) : 0.95 (s, 3H, OCH,CH3), 2.30 (s, 3H, CH3),
243 (s, 3H, CH3), 3.77 (s, 2H, OCH,CH3), 3.89 (s, 2H,
NHCH,CO,), 6.91 (d, J=8.0 Hz, 3H, ArH), 7.14 (d, J=
8.0 Hz, 2H, ArH), 7.26 (s, 1H, ArH), 7.39 (d, J=8.0 Hz,
1H, ArH), 7.57 (d, J=8.0 Hz, 2H, ArH), 8.80 (s, 1H, Py-
rimidine-H), 8.87 (t, J=6.0 Hz, 1H, NHCH,CO,), 9.99 (s,
1H, NH), 11.60 (s, 1H, NH); “C NMR (100 MHz,
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DMSO-ds) d: 187.5, 169.4, 161.0, 157.7, 155.5, 136.4,
135.1, 131.6, 131.0, 127.3, 122.3, 121.6, 120.2, 118.3,
113.7, 112.3, 60.7, 42.3, 22.1, 21.5, 14.1. HRMS (ESI)
caled for C,sHosNgOs (M+H") 489.4595, found 490.2015.

2-{5-Fil FE-2-[6- F F-2-(2-ME Wy FY i I )- 1 H-M5| e -3 -
Jiig B 105 g -4- i By 2 B8 TR (8v): BE AU A, R
50.3%. m.p. 228.4~2303 ‘C; 'H NMR (400 MHz,
DMSO-dg) J: 0.96 (s, 3H, OCH,CH3), 2.44 (s, 3H, CH;),
3.78 (s, 2H, OCH,CHs), 3.92 (s, 2H, NHCH,CO,), 6.92 (d,
J=8.0 Hz, 1H, ArH), 7.12 (t, J=8.0 Hz, 1H, ArH), 7.26
(s, 1H, ArH), 7.45 (d, J=8.0 Hz, 1H, ArH), 7.70 (d, J=4.0
Hz, 1H, ArH), 7.95 (d, J=8.0 Hz, 1H, ArH), 8.88 (s, 1H,
Pyrimidine-H), 8.90 (d, /J=4.0 Hz, 1H, NHCH,CO,),
10.20 (s, 1H, NH), 11.64 (s, 1H, NH); *C NMR (100
MHz, DMSO-ds) d: 179.0, 169.4, 161.8, 157.9, 155.6,
143.7, 136.5, 135.4, 134.8, 133.6, 128.6, 127.3, 125.7,
123.3, 121.6, 120.3, 118.3, 113.1, 60.7, 42.4, 22.0, 14.1.
HRMS (ESI) caled for C»,H, NOsS (M+H") 481.1216,
found 481.1580.

2-[5-FiF§ Fk-2-(6- FF B -2 o) 2R O R gt - 1 - k-3
il e y s g -4- i FE ] 20 TR 20 TR (8w): T LR AK, IR
60.2%. m.p. 205.5~207.5 C; 'H NMR (400 MHz,
DMSO-dg) d: 0.95 (s, 3H, OCH,CH3), 3.77 (s, 2H, OCH,-
CHj3), 3.90 (s, 2H, NHCH,CO,), 7.10 (dd, J=4.0, 8.0 Hz,
1H, ArH), 7.41~7.61 (m, 5H, ArH), 7.63 (t, J=12.0, 4H,
ArH), 7.75 (d, J=38.0 Hz, 2H, ArH), 8.77 (s, 1H, Pyrimi-
dine-H), 8.92 (s, 1H, NHCH,CO,), 10.13 (s, 1H, NH),
11.98 (s, 1H, NH); °C NMR (100 MHz, DMSO-d;) o:
187.3, 169.3, 161.0, 157.7, 155.5, 144.3, 139.5, 136.9,
136.3, 130.5, 129.9, 129.5, 128.6, 127.2, 126.6, 123.1,
122.4, 120.9, 119.2, 112.4, 60.8, 42.4, 14.1. HRMS (ESI)
caled for C,oH,4CINGOs (M+H+) 571.9831, found
571.1446.
3.4 RSN ARIEE M

FHWEME 5 (MTT) bt B3R T LA R s e g
WL R B an i, E RN Bk B, L
20000~25000 />/mL #1196 FLik, % H 12~24 h. 1§
SR MRS EE S, AN FEIREERIZ59), E 3.125, 6.25,
12.5,25.0, 50.0, 100 pg/mL 3t 6 MKFERLE, FAKRE 4
ANEIFL. 37 C. 5% CO, 57744, JHRTHINKE TR, FEMZ
48 h J5HUH 96 FLAR, LI 20 pL /) 5 mg/mL MTT
TR, 37 CHREERFR 4 h BR)E, NOWRFEFLN LiE TR,
FFLIIA 150 uL DMSO, &% 10 min, f§145 500 .
EHE 570 nm PEAAE B S g kil A% B e LR S
fE(OD 1H). & N HIA KT EHHZ, MHE%)=>1—
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Iz oD A/} OD {H)X100%. H GraphPad
Prism5 BTS2 HEM 6] & 1Cs,.

$#H B#1 kL (Supporting Information) 1k &%) 8a~8w [
"HNMR 1 °C NMR #% . X2 b LA 3% AT 9
¥l (http://sioc-journal.cn/) | N %K.
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