
Curcumin is an orange compound present in the rhizomes of the turmeric plant (Curcuma 
longa). Curcumin has antioxidant and antiinflammatory properties and it has been tested as a 
potential treatment for cancer and Alzheimer's disease. In this project, curcumin and 3,5-
dimethoxycurcumin, an analogue of curcumin, were synthesized. After that, a comparison of 
the compounds' antioxidant activity was carried out in vitro. The project also included a 
literature review of the effectiveness of antioxidants against cancer and Alzheimer's disease. 
The purpose was to investigate the potential use of the antioxidant activity of 
3,5-dimethoxycurcumin to treat and prevent cancer and Alzheimer's disease. In prior to this 
study, this analogue has only been synthesized a few times, and no previous documentation 
of its antioxidant activity was found.

For synthesis of curcumin and 3,5-dimethoxycurcumin, a Claisen-Schmidt reaction between 
acetylacetone and a benzaldehyde was utilized. The benzaldehyde used was vanillin for the 
curcumin synthesis, and 3,5-dimethoxybenzaldehyde for the synthesis of 
3,5-dimethoxycurcumin. Boron anhydride B O  was used for protection against Knoevenagel ₂ ₃
condensation, a side reaction taking place with acetylacetone in a basic environment. The 
synthetic pathway using B O  for curcumin was originally documented by the Dutch chemist ₂ ₃
H. J. J. Pabon in 1964. The purity of the products were analyzed using LC/MS and NMR. The 
yield was 64.7% for the synthesis of curcumin and 19.1% for 3,5-dimethoxycurcumin. The 
purity of the synthesized curcumin was 95.94%, and the purity of the 3,5-dimethoxycurcumin 
was 99.71%.

To compare the antioxidant activity of the two compounds, a the linoleic acid peroxidation 
method was used. When an emulsion of linoleic acid in a phosphate buffer is incubated at 37 
°C, the linoleic acid undergoes lipid peroxidation. Antioxidants such as curcumin inhibit the 
peroxidation because of their radical scavenging activity. To measure the amount of 
peroxidized linoleic acid, SCN  and Fe²  ions were added. Fe²  ions are oxidized by the ⁻ ⁺ ⁺
peroxidized linoleic acid to Fe³  ions, which together with the SCN  ions form the red ⁺ ⁻
complexes FeSCN²  and Fe(SCN) . Spectrophotometry was used for a quantitative analysis ⁺ ₂⁺
of the concentrations of these complexes. The antioxidant activity of 3,5-dimethoxycurcumin 
was found to be lower than that of curcumin.

Oxidative stress might be important in cancer and Alzheimer's disease, but the exact 
mechanisms are not yet fully understood. Oxidative stress can cause DNA mutations which 
might cause cancer, but some of the same reactive oxygen and nitrogen radicals that cause 
oxidative stress might also be required to trigger apoptosis in cancer cells. According to one 
theory, mitochondrial dysfunction caused by oxidative stress is a cause of Alzheimer's 
disease, but there are also several other theories. Meta analyses of clinical trials were 
antioxidants such as vitamin E and vitamin C were prescribed to patients with cancer and 
Alzheimer's disease were reviewed. There is no conclusive evidence that antioxidants can 
prevent or treat either of those diseases, but more research is needed. In conclusion, the 
antioxidant properties of 3,5-dimethoxycurcumin will probably not be used against cancer or 
Alzheimer's disease. However, there is still a possibility that this compound, just like curcumin, 
has other interesting biological properties, and this demands further studies.


