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In collaboration with Dr. A. Kawaguchi (University of Tsukuba), Dr. S. Koike (Tokyo Metropolitan
Institute of Medical Research), and Dr. K. Yoshimatsu (Eisai Co., Ltd.) and others, we aim to develop anti-
influenza drugs through chemical syntheses of lead compound (ETIP-0293) derivatives and analyses of the
mechanism of action of ETIP-0293.

In FY2016, we designed 62 kinds of derivative and obtained 32 derivatives (ETIP-0294~ETIP-0325)
among them. In FY2016, we introduced substituents in the X ring and the Y ring of ETIP-0293,
respectively. The derivatives in which the substituent is introduced to the X ring or those in which the X
ring is substituted with the Z group designated ETIP-0294 to ETIP-0317. The derivatives in which the
substituent is introduced into the Y ring are ETIP-0318 to ETIP-0325.  The antiviral activity was evaluated
by plaque assay and the binding activity was examined by ASMS method using gel filtration
chromatography and mass spectrometer. The X ring substituents showed the antiviral activity in good
correlation with PA binding activity. And, a part of the X ring substituents did not interact with PA,
suggesting that X ring is required for the PA binding. Further, by introducing substituent to the X ring, a
part of derivatives shows strong cell toxicity. We found that the water solubility of ETIP-0295, in which
the X ring is substituted with a Z group, was significantly improved, indicating that ETIP-0295 may be a
useful tool compound for the structural analysis with PA using NMR. In contrast, the cell toxicity of
derivatives, in which the substituent was introduced to the Y ring, was observed and there is no
improvement of antiviral activity. Thus, we plan to design derivatives of the X ring without any
substitutions in the Y ring.

Based on the results obtained from in silico docking simulation, it is speculated that ETIP-0293 inhibits
the interaction between A, B, C, and D residues of PB1 and E, F, and G residues of PA. However, amino
acid region of PB1 from residues A to D is an unstructured linker region, and the function of the linker
region in the viral polymerase activity is unknown. Thus, we constructed point mutants of the linker
region and examined the viral polymerase activity. The viral polymerase activity was not observed by
introducing point mutations in B, C, and D residues of PB1, suggesting that the linker region of PB1 is

thought to be a promising target site for antiviral drugs.
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In collaboration with Dr. A. Kawaguchi (University of Tsukuba), Dr. S. Koike (Tokyo Metropolitan
Institute of Medical Research), and Dr. K. Yoshimatsu (Eisai Co., Ltd.) and others, we aim to develop anti-
influenza drugs through chemical syntheses of lead compound (ETIP-0293) derivatives and analyses of the
mechanism of action of ETIP-0293.

In FY2016, we designed 62 kinds of derivative and obtained 32 derivatives (ETIP-0294~ETIP-0325)
among them. In FY2016, we introduced substituents in the X ring and the Y ring of ETIP-0293,
respectively. The derivatives in which the substituent is introduced to the X ring or those in which the X
ring is substituted with the Z group designated ETIP-0294 to ETIP-0317. The derivatives in which the
substituent is introduced into the Y ring are ETIP-0318 to ETIP-0325. The antiviral activity of the 32
derivatives was evaluated by plaque assay. The eleven X ring substituents showed the antiviral activity
at 30 u M concentration and those of two substituents showed the antiviral activity at 10 x M concentration.
And, by introducing substituent to the X ring, a part of derivatives showed strong cell toxicity. On the other
hand, at 30 u M concentration, the four Y ring substituents indicated the antiviral activity. However, they
had cell toxicity and showed no improvement of antiviral activity. These results suggest that introducing
substituents in the X ring of ETIP-0293 may improve antiviral activity of ETIP-0293. Thus, we plan to
focus on X ring of ETIP-0293 and test antiviral activity of derivatives introduced the X ring substitutions
of ETIP-0293.
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