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Synthesis of 4-phenyl-1,3,5-triazine-2-amine derivatives and their antitumor
activities in vitro

LI Wei, GUO Shun-min, CHEN A-hong, QUE Hui-ging, LIN Sui
Fujian Provincial Key Laboratory of Medical Analysis, Fujian Academy of Medical Sciences, Fuzhou 350001, China

Abstract: Objective To synthesize 4-phenyl-1,3,5-triazine-2-amine derivatives and evaluate their antitumor activities, according to
the skeleton transition of the lead compound IMC-038525. Methods 2,4-Dichloro-1,3,5-triazine was used as starting materials to
synthesize a series of 4-phenyl-1,3,5-triazine-2-amine derivatives through amination, Suzuki couple reaction, and reductive amination.
The inhibitory activity of tumor cells was determined by methyl thiazolyl tetrazoliym (MTT) assay. Results Thirteen target
compounds were synthesized in the article, and their chemical structures were confirmed by MS and *HNMR. Antitumor activities test
showed some target compounds had antitumor activities. Conclusion A series of 4-phenyl-1,3,5-triazine-2-amine derivatives are
synthesized with some antitumor activities, which offer new mentality to designe and synthesize novel antitumor compounds in the future.
Key words: IMC-038525; antitumor agent; vascular targeting drug
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Fig. 1 Chenmical structure of IMC-038525
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Table 1 Structure data of target compounds

W5 X R HRMS m/z 'H-NMR (600 MHz, DMSO-d) d:

4a C 4-CMe; 490.2216 10.03 (s, 1H), 9.56 (d, J=65.7 Hz, 1H), 8.69 (s, 1H), 8.37 (d, J=14.7 Hz, 1H),
7.44~6.89 (m, 7H), 6.80 (d, J=8.6Hz, 1H), 6.61 (d, J=8.6 Hz, 1H), 6.57 (t, J=7.5
Hz, 1H), 4.43 (d, J=80.5Hz, 2H), 4.14 (d, J=49.4Hz, 4H), 1.21 (s, 9H)

4b C 4-H  434.158 6 10.04 (s, 1H), 9.59 (d, J=66.3 Hz, 1H), 8.68 (s, 1H), 8.38 (d, J=159Hz, 1H),
7.43~7.10 (m, 7H), 7.03 (d, J=17.7Hz, 1H), 6.79 (s, 1H), 6.63~6.25 (m, 2H),
4.47 (d, J=825Hz, 2H), 4.14 (d, J=485Hz, 4H)

4c C 4-Cl  468.1198 10.04 (s, 1H), 9.59 (d, J=74.7Hz, 1H), 8.69 (s, 1H), 8.38 (d, J=16.2Hz, 1H),
7.40~7.27 (m, 4H), 7.26~7.17 (m, 2H), 7.14~6.92 (m, 2H), 6.87~6.69 (m, 1H),
6.58 (t, J=7.6 Hz, 1H), 6.54 (d, J=85Hz, 1H), 4.47 (d, J=79.1 Hz, 2H), 4.14
(d, J=46.5Hz, 4H)

4d C 4-CF; 5021461 10.05 (s, 1H), 9.65 (d, J=72.2Hz, 1H), 870 (s, 1H), 8.40 (d, J=19.4 Hz, 1H),
7.64, 757~7.36 (m, 2H), 7.36~6.95 (m, 2H), 6.88~6.73 (m, 3H), 6.59 (t, J=7.5Hz,
1H), 6.52 (d, J=84Hz, 1H), 458 (d, J=77.8Hz, 2H), 4.13 (d, J=62.2Hz, 4H)

4e C 4-CH; 448.1745 10.04 (s, 1H), 9.55 (d, J=67.7Hz, 1H), 8.67 (s, 1H), 8.37 (d, J=18.3Hz, 1H),
7.43~6.95 (m, 7H), 6.80 (s, 1H), 6.59~6.52 (m, 2H), 4.42 (d, J=80.3 Hz, 2H),
4.14 (d, J=425Hz, 4H), 221 (s, 3H)

4 C 2-F 4521494 10.04 (s, 1H), 954 (d, J=66.3Hz, 1H), 8.69 (d, J=5.7Hz, 1H), 8.40 (d, J=16.1 Hz,
1H), 7.37~6.93 (m, 7H), 6.88~6.73 (m, 1H), 6.65~6.53 (m, 2H), 453 (d, J=
72.6 Hz, 2H), 4.14 (d, J=40.4 Hz, 4H)

49 C 2-CI 468.1197 10.04 (s, 1H), 9.63 (d, J=70.4 Hz, 1H), 8.70 (d, J=8.4 Hz, 1H), 841 (dd, J=
245, 7.3Hz, 1H), 7.44 (s, 1H), 7.37~7.08 (m, 5H), 6.99 (dd, J=40.7. 8.0 Hz,
1H), 6.78 (dd, J=29.7. 6.4Hz, 1H), 6.61 (t, J=7.6 Hz, 1H), 6.47 (d, J=8.4 Hz,
1H), 453 (d, J=70.8Hz, 2H), 4.13 (d, J=53.7 Hz, 4H)

4h C 4-F 4521491 10.04 (s, 1H), 9.57 (d, J=73.1Hz, 1H), 8.68 (s, 1H), 8.38 (d, J=16.5Hz, 1H),
7.33 (d, J=17.7Hz, 2H), 7.20 (t, J=7.7Hz, 2H), 7.14~6.95 (m, 4H), 6.79 (s,
1H), 6.58 (t, J=8.2Hz, 2H), 4.46 (d, J=80.5Hz, 2H), 4.14 (d, J=44.2Hz, 4H)

4i C 2-Br  490.087 3 10.04 (s, 1H), 9.65 (d, J=70.3 Hz, 1H), 8.70 (d, J=7.5 Hz, 1H), 8.41 (dd, J=
26.6, 6.7Hz, 1H), 7.60 (s, 1H), 7.37~7.09 (m, 6H), 7.08~6.91 (m, 1H), 6.86~
6.71 (m, 1H), 6.61 (t, J=7.5Hz, 1H), 6.44 (d, J=85Hz, 1H), 447 (d, J=75.8
Hz, 2H), 4.13 (d, J=53.9Hz, 4H)

4j N 4-H  435.1539 10.05 (s, 1H), 9.61 (d, J=74.8Hz, 1H), 8.70 (s, 1H), 853~8.29 (m, 3H), 7.37~
7.09 (m, 4H), 7.08~6.68 (m, 2H), 6.59 (t, J=8Hz, 1H), 6.49 (d, J=8.7 Hz, 1H),
442 (d, J=80Hz, 2H), 4.21 (d, J=60Hz, 4H)

4k C 4-OH 450.1535 10.02 (s, 1H), 9.49 (d, J=63.1 Hz, 1H), 9.23 (s, 1H), 8.67 (s, 1H), 8.37 (d, J=
11.9 Hz, 1H), 7.35~6.94 (m, 6H), 6.81 (d, J=5.3Hz, 1H), 6.71~6.52 (m, 5H),
452~4.27 (m, 2H), 4.26~3.99 (m, 4H)

41 C 4-CH; 448.1746 10.03 (s, 1H), 9.51 (d, J=60.5Hz, 1H), 8.67 (s, 1H), 8.40 (d, J=18.4Hz, 1H),
7.39~6.92 (m, 7H), 6.74 (s, 1H), 6.63~6.48 (m, 2H), 4.34 (d, J=68 Hz, 2H),
414 (d, J=46.0Hz, 4H), 2.29 (d, J=32.0Hz, 3H)

4m C 2,4-2Cl 502.0808 10.04 (s, 1H), 9.63 (d, J=72.4 Hz, 1H), 870 (d, J=8.0 Hz, 1H), 8.42 (dd, J=22.2,

7.0Hz, 1H), 761 (d, J=145Hz, 1H), 7.40~7.21 (m, 3H), 7.19~7.08 (m, 1H),
7.07~6.91 (m, 1H), 6.78 (dd, J=31.1. 7.1 Hz, 1H), 6.63 (t, J=7.5Hz, 1H), 6.44
(d, J=6Hz, 1H), 450 (d, J=754Hz, 2H), 4.14 (d, J=48.1Hz, 4H)




AR 3 4 5t A Drugs & Clinic

FE3UE £l 201948 H « 2257 «

®2 BREMBAEES

Table 2 Anti-tumor activities of target compounds
] 2 1%

Hiz b &
A549 4Hfis MDA-MB-231 4 it HCT-116 #HiJify

4a 9.55 29.81 17.80
4b 18.62 2.64 33.42
4c 49.35 21.42 22.60
4d 22.67 18.97 26.06
4e 40.13 20.54 22.10
4f 42.72 20.85 2.61
4q 12.20 1257 2.91
4h 43.83 25.69 13.29
4i 11.17 10.25 2.27
4j 42.89 35.83 24.92
4k 35.42 28.87 13.30
41 18.61 18.07 3.14
4m 20.84 9.05 12.28
IMC-038525  78.92 81.15 84.75

OB TR G i, 5 B B R L R,
SIGINSEIRRRAS o DR S 6 2 5O F 3 JR o 1
BAE R N AT IR SR SN, AR IR AN 25 A5 BUAR R
PR, BTSRRI AR ICR . fE
ERRHARME SN, BRI AL S 2 S Ay
KO, FHIEMNE RS2 BHiseay, B2
L RE FOR BEA B 1 A5 R ECHR. PRl R A
RBEE RG22 AR B H L &1 . A SOEE Ak
T 3RS ED I T H AL S Ut S
P, RIS VI BT KT 40%, il
KR AT AAT RS

LR LR, ASHEFUREAL S Y R EL K AU

TN BRI VE BT FEN SE U B R 2 HE TR 25T R
— B, 0 A 00 BE A P A A e L A R
ZSMIIIT AR BERT B SRR

SE 3k

[1] Torre L A, Bray F, Siegel R L, et al. Global Cancer
Statistics, 2012 [J]. CA Cancer J Clin, 2015, 65(2): 87-
108.

[2] He X, LiS, Huang H, et al. A pharmacokinetic and safety
study of single dose intravenous combretastatin A4
phosphate in Chinese patients with refractory solid
tumours [J]. Br J Clin Pharmacol, 2011, 71(6): 860-870.

[3] Tozer G M, Kanthou C, Baguley B C. Disrupting tumour
blood vessels [J]. Nat Rev Cancer, 2005, 5(6): 423-435.

[4] Chekler E L P, Kiselyov A S, Ouyang X, et al. Discovery
of dual VEGFR-2 and tubulin inhibitors with in vivo
efficacy [J]. ACS Med Chem Lett, 2010, 1(9): 488-492.

[(] HuCB,Chen CP, Yeh TK, et al. BPR0OC261 is a novel
orally active antitumor agent with antimitotic and anti-
angiogenic activities [J]. Cancer Sci, 2011, 102(1): 182-191.

[6] Kiselyov A'S, Semenova M N, Chernyshova N B, et al.
Novel derivatives of 1,3,4-oxadiazoles are potent mitostatic
agents featuring strong microtubule depolymerizing
activity in the sea urchin embryo and cell culture assays
[J]. Eur J Med Chem, 2010, 45(5): 1683-1697.

[71 Norman M H, Zhu J, Fotsch C, et al. Novel vanilloid
receptor-1 antagonists: 1. Conformationally restricted
analogues of trans-cinnamides [J]. J Med Chem, 2007,
50(15): 3497-3514.

[8] Groziak M P, Ganguly A D, Robinson P D. Boron
heterocycles bearing a peripheral resemblance to

naturally-occurring purines: design, syntheses, structures,

and properties [J]. J Am Chem Soc, 1994, 116(17): 7597-

7605.



