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The synthesis of structurally complex terpenoids like (-)-bipo-
larolide D is challenging due to their intricate architecture. Hefighe paper introduces DNA-based Chemical Unclonable Func-
an efficient approach to the (-)-bipolarolide D total synthesistisns (CUFs) for combating counterfeit pharmaceuticals. These
demonstrated, achieving a 1.8% overall yield through a serie€bfs use random DNA oligos encapsulated in silica for integra-
optimized steps. The process features a Pauson-Khand reatibordirectly into products like acetaminophen. The system-lever
to establish the core diquinane structure, a Rautenstrauch cyaf@s cryptographic authentication through unique, unclonable
isomerization to install a cyclopentenone, and a radical cyclizatiDNA pools that remain stable for years. A simplified workflow
to construct the tetraquinane scaffold. Additional transformatiamsing Sanger sequencing ensures accurate and cost-effective au-
include a crotylation with 1-methyl-2-propenylmagnesium chlthentication. Experimental results confirm the method’s durabil-
ride to attach the side chain. Finally, a Suzuki coupling produasd reliability, and security against replication. This innovation
(-)-bipolarolide D. This strategy yields over 100 mg of produ&xtends beyond pharmaceuticals, offering scalable, secure, and
Compared to another recent approach, this route quadrupledvéieatile anticounterfeit tagging across diverse industries.
yield and enhanced scalability, making it a promising method for
synthesizing structurally complex sesterpenoids. Authors’ comments:

Authors’ comments: “We are fascinated by random DNA synthesis as a manifestation
of molecular chaos and entropy. Here we show how it can be

“The highly complex architecture inspired us to tackle this chéFought to practical use through the power of PCR and sequenc-

lenge. We are really happy that we could develop such a soal-"

able route, delivering significant amounts of the synthetic natural

product.”
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