Isoplanchol A, a New Phenolic Stereoisomer from
Uncaria Gambir Sap with Antioxidant and Predicted

Cyclin-Dependent Kinase 1 Binding Potential

Ananda Widya Nur Amanah,' Nanik Siti Aminah,!>" Salar Hafez-Ghoran,>* Muhammad Ikhlas Abdjan,’
Alfinda Novi Kristanti,"> Imam Siswanto,! Tin Myo Thant,® Y. Sri Wulan Manuhara,>” Anjar Tri
Wibowo,>” Sugiharto,>” Geraldo Figo Hariyanto,' Muggundha Raoov Ramachandran® and Y oshiaki

Takaya’®

!Department of Chemistry, Faculty of Science and Technology, Airlangga University, Komplek Kampus C UNAIR, JI.
Mulyorejo, Surabaya, East Java, 60115, Indonesia

’Biotechnology of Tropical Medicinal Plants Research Group, Airlangga University, Komplek Kampus C UNAIR, JI.
Mulyorejo, Surabaya, East Java, 60115, Indonesia

3Laboratory for Functional Foods and Human Health, Center for Excellence in Post-Harvest Technologies, North
Carolina Agricultural and Technical State University, North Carolina Research Campus, 500 Laureate Way,
Kannapolis, North Carolina, 28081, United States

“H.E.J. Research Institute of Chemistry, International Center for Chemical and Biological Sciences, University of
Karachi, Karachi, Sindh, 75270, Pakistan

SDepartment of Chemistry, Faculty of Mathematics and Natural Science, State University of Surabaya, Surabaya, East
Java, 60213, Indonesia

®Department of Chemistry, Panglong University Ministry of Education, Panglong, Shan, 06111, Myanmar
’Department of Biology, Faculty of Science and Technology, Airlangga University, Komplek Kampus C UNAIR, JI.
Mulyorejo, Surabaya, East Java, 60115, Indonesia

$Department of Chemistry, Faculty of Science, University of Malaya, Kuala Lumpur, 50603, Malaysia

*Department of Natural Product Chemistry, Faculty of Pharmacy, Meijo University, Nagoya, Aichi, 468-8503, Japan
*Email: nanik-s-a@fst.unair.ac.id (N. S. Aminah)

Received: 31 July 2026; Revised: 23 October 2026; Accepted: 30 October 2026
Type: Research article.

Abstract

Phenolic compounds of Uncaria gambir Roxb. are known for their antioxidant properties. The

methanolic extract of gambir sap yielded the known planchol A (1) and a new stereoisomer,
isoplanchol A (2), whose structures were elucidated by Ultraviolet—visible spectroscopy (UV-Vis),
Fourier-transform infrared spectroscopy (FT-IR), One-dimensional nuclear magnetic resonance/
Two-dimensional nuclear magnetic resonance (1D/2D NMR), and Direct analysis in real time—high-
resolution mass spectrometry (DART-HRMS). In the 2,2-Diphenyl-1-picrylhydrazyl (DPPH) assay, Half-
maximal inhibitory concentration (ICso) values were 91.86 + 0.50 pug/mL for the extract, 162.11 + 1.65
pug/mL for 1, and 89.67 £ 0.74 pg/mL for 2. In the 2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic



acid) (ABTS) assay, ICso values were 79.76 + 0.36 pug/mL for the extract, 14.53 + 0.21 pg/mL for 1, and
20.22 + 0.50 pg/mL for 2, comparable to catechin (17.02 + 0.08 pg/mL); the isomers’ order was
reversed relative to DPPH, indicating assay-dependent activity. Density functional theory calculations
gave similar Highest occupied molecular orbital-Lowest unoccupied molecular orbital (HOMO-
LUMO) gaps (5.73-5.85 eV) for both. Molecular docking and 300 ns molecular dynamics simulations
predicted stable binding of both compounds in the Adenosine triphosphate (ATP)-binding pocket of
cyclin-dependent kinase 1 (CDK1), with a more favorable Molecular mechanics-Generalized born
surface area (MM-GBSA) binding free energy for 2 (AGping = —29.95 kcal/mol) than for 1 (-26.44
kcal/mol). These in silico results are hypothesis-generating and require experimental validation.
Gambir sap is a source of antioxidant phenolics, and isoplanchol A (2) is a candidate for further

biological investigation.
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Innovative Description: The discovery of isoplanchol A, a novel antioxidant phenolic stereoisomer from

gambir sap with predicted Cyclin-dependent kinase 1 inhibitory activity, is reported.
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