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Synthesis and antitumor activity of novel RRx-001 derivatives
WU Ruonan', TANG Wenmin®, GAO Lin', WU Yuelin’, LUO Chuan', MIAO Zhenyuan?(1. Anhui Huarun Golden Frog

Pharmaceutical Ltd., Huaibei 235000, China; 2. School of Pharmacy, Naval Medical University, Shanghai 200433, China; 3. School
of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

[Abstract] Objective
Methods Four targeted compounds were designed and synthesized. The structures were confirmed by '"H NMR and HRMS. A549

To study the antitumor activities of RRx-001 derivatives with novel covalent fragments.
and HCT116 cancer cell lines were selected for antiproliferative activity assays. Results  All the compounds revealed antitumor
activities and compound ZM528 showed the best antitumor activity against these two cell lines with ICs values of (5.1£4.8) pmol/L
and (6.0+2.7) umol/L, respectively. Conclusion The result indicated that bromoacetyl group of RRx-001 could be substituted
with other covalent fragments.

[Key words] RRx-001; immuno-oncology; covalent inhibitor; synthesis; antitumor
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2.1 RAEPRIK S, I-ZAHARERTIR (7) 6
B PR
2,11 3-RUT e -5-FR B oS- L DU A -1, 3
(DA

P2 B (24.1 g, 0.8 mol) fil A 250 ml =33
B, SRIG I 0.16 % S A ALBI/K I (40 ml),
TR = 40°C. 2212 % m Ag & P L (10.6 ml,
0.2 mol), ¥ I 45 3R J5 FHR 2 60°C, i AU T B
(21.2 ml, 0.2 mol), 7 i 2% % Ji5 4k £k KW 10 min,
FSR R H 2 =R 5 g, JKVE, TR 38.8 g (4
A 1, 5% 89.4 %, mp: 136.1°C ~138.2°C, 'HNMR
(400 MHz, DMSO-d,)d: 5.35(t, J=5.8 Hz, 1 H),
4.42(t, J=10.0 Hz, 2 H), 3.81(d, J=7.9 Hz, 1 H),
3.63-3.51(m, 4 H), 2.59(d, /=12.3 Hz, 1 H), 0.95(s,
9H),
212 2-RUT B LR -1, 3-P0 TR ER B R
(2) By R

PSR AR A 500 ml JE/K 25, 12 ml
e b B A& 1(20.0 g, 0.09 mol), il #4 [l 37 iz

F£ 0.5 h, o U8, PR, TS 17.0 g AR 2, 1k
#78.2%,mp:175.5°C ~178.3°C, 'HNMR(400MHz,
D,0)6: 4.12(d, J=12.5 Hz, 2 H), 3.88(d, J=12.5 Hz,
2H),3.76(s, 2H), 1.36(s, 9 H)
2,13 1-RUT JE-3- 5 H L3 L A AR T b dh g
A K

ERSEY T, ¥k &9 2(5.0 g, 0.02 mol) il
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Y, TS 3.9 g HE A 3, IR 86.6 %, mp:
165.3°C ~ 174.0°C. '"H NMR (400 MHz, D,0)0: 4.74
(s,2H),4.43(s,2H), 4.16(s,2 H), 1.26(s, 9H) ,
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PAEE Y 3(7.0 g, 0.03 mol) FlIA A AL K I
(4.3 g, 90 ml H,O) A E] 250 ml BISiLEIfH, &
IRIEFE 2 h, VKA EIE] 10°C LUF S, 0L 4 iR
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FK(S m) BRI . FEHIRBAREA 10°C ~ 15°C
T, O A Bz 84 (10.3 g, 0.04 mol), 4R )5 T+
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FHEE=100 : 1)1 2.8 g IR B @ [ {4 5, IR 60.0 %,
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FREENA 2 pH o 8. JOW A 10 ml S H e As
B3 W, A ICKBRRREN T, 1108, 78 50
5 0.4 g BRI 7, R 84.7 %, 'H NMR
(600 MHz, CDCl;)d: 4.51(s, 4 H), 2.20(s, 1 H),

2.2 RRx-001 #7449 (ZM528-ZM531) #9458,
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A e (0.55 mmol), 56 4 [ W I Jd e 28 L, A
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ZM528, F{AfEIR, 83 mg, K 61.3%. 'HNMR
(300 MHz, CDCl5) 8: 6.46(dd, J=16.9, 1.2 Hz, 1 H),
6.16(dd,J=16.9,10.4Hz,1H),5.88(dd,J=10.4,1.2 Hz,
1 H), 4.96(s, 4 H), HRMS(ESI, positive )m/z calcd
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for CsH,N;05 [M + H]™: 202.046 4; found 202.0458,

ZM529, F A, 77 mg, R 60.2%., 'HNMR
(300 MHz, DMSO-d6)45: 7.47(s,2 H), 4.77(s, 4 H) .
HRMS(ESI, positive)m/z caled for C;H¢N,O4S
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ZM530, F K, 54 mg, K 50.1%., 'HNMR
(600 MHz, CDCl;)d: 5.63-5.61(m, 1 H), 5.45(s,
1 H), 4.93(s, 4 H), 1.97(dd, J=1.6, 1.1 Hz, 3 H).
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