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研究成果の概要（和文）：我々は、天然資源と反応性の高い金属ナノ粒子触媒を用いて、新しい生物学的活性化
合物を創製・発見する方法論を開発した。私たちのアプローチでは、Pdなどのナノ粒子触媒を独自に用いて、
C-H結合の活性化、C-C開裂、クロスカップリング反応を効率的に触媒し、天然物類似の新規化合物を一段階で生
成することを容易にしている。私たちの研究は、海綿から抽出した天然物エキスを直接化学的に多様化すること
に成功し、新規化合物であるrac-6-OEt-シリンドラジンAの発見につながった。この発見は、より迅速で効率的
な創薬・医薬品開発に対する私たちの手法の可能性を強調するものである。研究業績：査読付き論文2件、学会
発表2件

研究成果の概要（英文）：We have developed a methodology for creating and discovering new 
biologically active compounds using natural resources and highly reactive metal nanoparticle 
catalysts. Our approach uniquely employs nanoparticle catalysts, such as Pd, to efficiently catalyze
 C-H bond activation, C-C cleavage, and cross-coupling reactions, facilitating the formation of new 
natural product-like compounds in one step. Our research successfully demonstrated the direct 
chemical diversification of natural product extracts from marine sponges, leading to the discovery 
of a new compound, rac-6-OEt-cylindradine A. These findings underscore the potential of our method 
for faster and more efficient drug discovery and development. We are further enhancing this 
methodology by developing highly reactive Rh nanoparticle catalysts. Research Achievements: two 
peer-reviewed publications and two conference presentations, one at an international conference

研究分野： Natural Product Drug Discovery and Development

キーワード： natural product extract　chemical diversification　metal catalyst　lead compound

  １版

令和

研究成果の学術的意義や社会的意義
Our research advances drug discovery by using metal nanoparticle catalysts to create new 
biologically active compounds from natural product extracts. This innovative approach accelerates 
pharmaceutical development, offering potential treatments for various diseases.

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 

Natural products (NPs) have played invaluable roles in drug discovery and development. 

However, over the past two decades, the de-emphasis on NP research has correlated with an 

overall reduction in the discovery of new lead compounds and drug approvals. To address this 

gap and create brand new biologically active compounds from NPs, we estrablished our 

methodology using diversity-oriented synthesis of NP extracts via metal nanoparticle 

catalysts. This approach allows for the direct access to a number of NP-like compounds in a 

one-step, promising faster and more efficient drug discovery and development. 

 

２．研究の目的 

The aim of this research is to develop a new methodology for creating and discovering new 

biologically active compounds using natural resources and highly reactive metal nanoparticle 

catalysts. Our synthesis approach is distinct from previous methods as it employs metal 

nanoparticle catalysts, such as Pd and Rh, which can efficiently catalyze C-H bond activation, 

C-C cleavage, and/or cross-coupling to form other scaffolds via C-C and/or C-heteroatom bond 

formation. This promising method which combines natural product chemistry and diversity-

oriented synthesis will lead to the formation of novel natural product-like compounds that 

are not found in nature. Additionally, our new approach is crucial for retaining the usefulness 

of natural products and their derivatives as leads for drug development. 

 

３．研究の方法 

To create and discover new biologically active compounds from NPs, we collected largely 

unexplored natural sources, including marine sponges and fungi, and extracted them using 

appropriate organic solvents to yield crude extracts. The crude extracts were roughly 

fractionated using MPLC (Medium Pressure Liquid Chromatography) to obtain sub-fractions 

with varying polarity. These sub-fractions were then subjected to chemical conversion using 

highly reactive metal nanoparticle catalysts, with reactions varied by parameters such as 

heating method, solvent, temperature, and time. The resulting changes in chemical 

composition of the extracts after treatment were analyzed using various techniques, 

including LC-MS (Liquid Chromatography-Mass Spectrometry), HPLC (High Performance 

Liquid Chromatography), NMR (Nuclear Magnetic Resonance), and bioactivity assays such 

as antimicrobial and anticancer activities. The extracts showing significant changes were 

isolated and purified using column chromatography to yield pure NP-like compounds. The 

chemical structures of new/bioactive compounds were elucidated using spectroscopic 

techniques including NMR, MS, UV, and IR. Finally, the bioactivities of the newly obtained 

NP-like compound were studied and evaluated. 

 

４．研究成果 

Our research successfully demonstrated the direct chemical diversification of natural product 

extracts, leading to the discovery of novel compound, rac-6-OEt-cylindradine A, from the 



marine sponge Petrosia (Strongylophora) sp. Additionally, we reported the presence of (-)-

dibromophakellin and 4,5-dibromopyrrole-2-carboxylic acid for the first time in this genus. 

Studies on the possible reaction mechanisms and bioactivities were also conducted. The 

results indicate that direct chemical diversification of substances present in natural product 

extracts can be a speedy and useful strategy for the discovery of new compounds. Based on 

our successful study, we have applied this method to natural sources using Pd nanoparticle 

catalysts. We are further enhancing this methodology by developing highly reactive Rh 

nanoparticle catalysts, which hold promise for further expanding the scope and efficacy of 

chemical diversification. Our research achievements include two peer-reviewed publications 

and two conference presentations, one of which was at an international conference. 
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