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Synthesis and anti-angiogenic activity of a novel microtubule
inhibitor IMB5046
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(Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100050, China)

Abstract: IMB5046 is a newly discovered nitrobenzoate functioning as a microtubule inhibitor. Here we
report its synthesis and in vitro anti-angiogenic activity. IMB5046 was synthesized by conjugation of 2-morpholin-
4-yl-5-nitrobenzoic acid with 4-(methylthio)benzyl alcohol via two-step reactions. The structure of the end product
was verified using *H NMR and HR-MS spectroscopy. The effect of these compounds on cell proliferation was
determined using MTT assay, and their impact on cytoskeleton was investigated using fluorescence assay. Flow
cytometry was performed to examine the effect of IMB5046 on cell cycle. Cell wound scratch assay and Transwell
assay were performed to examine cell migration. Endothelial tube formation assay was used to evaluate the
anti-angiogenic activity of IMB5046. The results indicated that IMB5046 induced endothelial cell contraction
and microtubule depolymerization, and inhibited the proliferation of endothelial cells and tumor cells, while
two raw materials showed no obvious effects. IMB5046 arrested cell cycle at G,/M phase, even at low-cytotoxic
concentrations it significantly inhibited the motility of endothelial cells. IMB5046 inhibited the tube formation
of endothelial cells according to the number of tubes and junctions. In conclusion, IMB5046 is a promising
microtubule-targeting drug with anti-angiogenic activity.
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Scheme 1 Synthetic route of IMB5046
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Figure 1  Full wavelength scan of compound 1, 2 and IMB5046
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Figure 2  Effect of three compounds on morphology and microtu-
bule structure in HMEC-1 cells. A: HMEC-1 cells were treated
with 10 pmol - L* compound 1, 2 or 1 umol - L IMB50486, respec-

tively, for 1 h, then visualized by phase contrast microscopy.
White arrow indicates the membrane blebs. (bar = 30 um); B:
HMEC-1 cells were labeled with SiR-tubulin for 12 h, then treated
with 10 pmol - L* compound 1, 2 or 1 umol - L™* IMB50486, respec-
tively, for 1 h, and photographed under fluorescence microscopy
(bar = 10 pum)
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Figure 3 IMB5046 arrests HMEC-1 cells at G,/ M phase.
HMEC-1 cells were treated with 1 umol -L* IMB5046 for 24 h,
then stained with P1 and analyzed by flow cytometry
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IMB5046 suppresses the migration of HMEC-1 cells evaluated by scratch assay. Representative results (A) and quantitative data

(B) of scratch wound-healing migration in cells treated with IMB5046 were shown. n = 5, X + s. "P<0.05, “P<0.01 vs control group (Ctrl).
(bar = 200 um). C: Effect of IMB5046 on the proliferation of HMEC-1 cells after 24-h treatment. n = 3, X s
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Figure 5 1MB5046 inhibits the migration of HMEC-1 cells eval-
uated by Transwell assay. A: Representative results; B: Statistical

analysis of the number of migratory cells. Data are expressed as
x + s from five random fields. “*P<0.01 vs Ctrl (bar = 100 um)
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Figure 6 IMB5046 inhibits tube formation of endothelial cells.

A: The effects of IMB5046 on tube formation of HMEC-1 cells on
matrigel (bar = 200 um); B: Statistical analysis of the number of
junctions and tubes after treatment. Data are expressed as X % s
from five random fields. "“P<0.01 vs Ctrl
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