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The cis-fused tetrahydro-6H-benzo[c]chromene structural arrangement, found

in natural products with promising biological activities, including

antiproliferative effects, remains underexplored in synthetic methodologies.

This work introduces a methodology to access cis-enriched octahydro-6H-

benzo[c]chromenes using FeCl₃ as catalyst under environmentally friendly

conditions, including the use of ethyl acetate as solvent. The approach

demonstrates versatility across multiple starting materials and achieves gram-

scale reproducibility. In addition, preliminary studies on oxidation conditions

for cyclohexenone ring aromatization have shown promising progress toward

the synthesis of cis-cannabinoids.

Throughout history, natural products have consistently proven to be

invaluable sources of solutions for humanity, particularly regarding the

development of treatments for diseases.1

If only small molecules are taken into consideration, almost half of the

approved anti-cancer drugs since mid-last century are either natural

products or compounds related to them in some way.

Cannabis sativa L.2

Plant

Radula perrottetii3

Moss

Pseudocosmospora sp. Bm-1-14

Fungus

The cis-fused tetrahydro-6H-benzo[c]chromene structural arrangement, is

widely distributed in nature, being found in natural products isolated from

both marine and terrestrial sources.

Objectives

The objective of this research is to develop a

methodology to access these systems that is operationally

simple, environmentally friendly, and employs catalytic

conditions. Additionally, this methodology aims to be

applicable to the efficient synthesis of cis-cannabinoids.5
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• The method enabled the synthesis of multiple cis-enriched octahydro-6H-

benzo[c]chromenes with high yields.

• Demonstrated robustness with reproducibility on a gram scale, even using non-

anhydrous FeCl₃.

• Provided a simple and efficient protocol with readily available reagents and few reaction steps.

• Established environmentally friendly conditions, including FeCl₃ as promoter and ethyl acetate as 

solvent.

• Future work: optimize aromatization conditions and evaluate the compounds’ anticancer activity.
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