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The goal of this research and development project is to obtain compounds for clinical development of oral small
molecule liver cirrhosis drugs whose mechanism of drug efficacy is inhibition of protein-protein interaction (PPI)
between target protein X and target protein Y. Participation in the three organizations, Toray Industries, Inc., Kyoto
Sangyo University and the National Institute of Advanced Industrial Science and Technology, respectively, was
responsible for research and development item 1 "derivative synthesis and drug efficacy / ADMET evaluation for lead
compound search and lead compound optimization", research and development item 2 " Elucidation of the molecular
and cellular level efficacy mechanism ", and research and development item 3 "Analysis of compound binding and
action mechanism and formulation of synthetic development strategy based on analysis results", and have jointly
conducted lead compound search and lead compound optimization.

Various fibrotic diseases such as liver cirrhosis are pathological conditions in which collagen is abnormally
synthesized and accumulated when an organ is damaged, and two types of therapeutic agents have been approved for
pulmonary fibrosis. However, it is an intractable disease for which there is still no effective therapeutic agent for
fibrotic diseases other than pulmonary fibrosis, and the appearance of an effective therapeutic agent is awaited.
Although a nucleic acid drug is currently in clinical trials as a promising therapeutic agent for fibrosis, it can be used as
a treatment method for a fibrotic disease that progresses slowly over a long period of time, it is desirable that the
therapeutic agent can be orally administered at a lower cost.

We are aiming to establish a treatment for liver cirrhosis (liver fibrosis) using a small molecule drug that can be
administered orally. In this research and development project, mechanism proof that a small molecule that inhibits
protein-protein interaction (PPI) between target protein X and target protein Y suppresses the progression of liver fibrosis
in an animal model, the so-called Proof of Principle (POP), has been obtained. Utilizing the methods of analyzing the
binding mode of a compound and target protein X by NMR and the methods of the in vitro efficacy evaluation developed
in this R & D project, we have obtained lead compound TRF-167 that is orally active in multiple pathological animal
models.

In order to obtain compounds for clinical development, lead optimization was carried out by developing the
derivative synthesis of the lead compound TRF-167. Efficient methods for synthesizing lead compound derivatives
were established, and about 400 kinds of derivatives were synthesized and evaluated.  As the result, in vitro inhibitory
activity and in vivo drug efficacy that can be explained by the concentration of compounds in liver tissue can be confirmed.
Then, it was clarified that the protein-protein interaction (PPI) inhibition mechanism between the target protein X and
the target protein Y by a small molecule is effective in suppressing hepatic fibrosis. We succeeded in acquiring TRF-
412 and TRF-503 with improved pharmacokinetics. Since these compounds have insufficient medicinal properties as

development compounds, we are continuing lead optimization to obtain compounds for clinical development.
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