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Introduction
Amphidinolide H is a cytotoxic compound belonging to the 
amphidinolides series that has abilities, such as, stabilizing 
actin filament in muscles and fighting cancer cells. This series 
originated from dinoflagellates in marine acoel flatworms.¹ One 
source mentions the US National Cancer Institute found 
amphidinolide to be one of the most active.² Among the many 
types of amphidinolides, the B, D, G and H amphidinolide are 
put together in a family because they are very isometric to 
each other. This family has been said to refuse total synthesis 
until 2007, when the first successful synthesis was reported. 
The synthesis has only been of pieces of amphidinolide up 
until that point.³

Figure 1: Amphidinolide H Molecular Structure¹

Experimental
Two complete syntheses of amphidinolide were found. 

The first complete synthesis is called the retrosynthetic plan. 
This synthesis was completed through an aldol reaction, cross 
coupling, metathesis, and esterification. Each of these 
reactions connect each piece of the amphidinolide H. The 
steps of this synthesis can be seen in Figure 2. A more 
important step discussed is the Stille-Migita cross-coupling 
reaction, being one of the higher yielding reactions. The 
combination of [Pd(PPh₃)₄], copper thiophene-2-carboxylate, 
and [Ph₂PO₂][NBu₄] was found to be the most efficient and 
fulfilling for this step of the synthesis. Each step is working 
closer to ring closure. The O-silyl group with the tris 
(dimethylamino) sulfonium difluoro trimethyl silicate(TASF) 
complete the synthesis of amphidinolide H.³

Another total synthesis of amphidinolide H was completed and 
the experimental C NMR data was compared to recorded data. 
The process begins with the preparation of vinyl iodide, which is 
not the same as the other synthesis. The next step is raising the 
temperature and purifying of epoxide solution, also not mentioned 
in the other reaction. Some steps to each synthesis are different, 
but they both end up with completed amphidinolide H. Other 
steps, such as, the aldol reaction, the Stile coupling, and ending 
with TASF are the same.⁴

Other variations have been found, however, they are only 
synthesis of the building blocks of amphidinolide H. For example, 
there is a study that discusses different allyl halides substituted in 
portions of the synthesis of amphidinolide B, D, L, G and H.⁵

Results and Discussion
Neither of the total syntheses of amphidinolide H provided a 
percent yield for the end product. However, the first synthesis has 
percent yield of each substance between steps and can be seen 
in Figure 2. The yields increase and decrease between steps, so 
there is not a way, without performing the experiment to predict 
the percent yield of the amphidinolide H.

Figure 2:Amphidinolide H Total Synthesis³

Conclusions
Examining the different types of synthesis, we see that further 
exploration of the synthesis of amphidinolide H is possible. More 
experimentation is needed to be able to compare percent yields 
in the synthesis. Possibly easier or more efficient ways can be 
discovered.

References
1. Usui, T., Kazami, S., Dohmae, N., Mashimo, Y., Kondo, H., Tsuda, M., Terasaki, A. G., 

Ohashi, K., Kobayashi, J. ’., & Osada, H. (2004). Amphidinolide H, a Potent Cytotoxic 
Macrolide, Covalently Binds on Actin Subdomain 4 and Stabilizes Actin Filament. 
Chemistry & Biology, 11(9), 1269–1277. https://doi.org/10.1016/j.chembiol.2004.07.014

2. Mineeva, I. V. (2016). 
(3S)-4-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yl]-3-methylbutan-1-ol—A universal building 
block for the synthesis of principal fragments of amphidinolides G and H. Russian 
Journal of Organic Chemistry, 52(1), 104–112. 
https://doi.org/10.1134/s1070428016010206

3. Fürstner, A. (2011). From Total Synthesis to Diverted Total Synthesis: Case Studies in 
the Amphidinolide Series. Israel Journal of Chemistry, 51(3/4), 329–345. 
https://doi-org.cumberland.idm.oclc.org/10.1002/ijch.201100006

4. Fürstner, A., Bouchez, L. C., Funel, J.-A., Liepins, V., Porée, F.-H., Gilmour, R., 
Beaufils, F., Laurich, D., & Tamiya, M. (2007). Total Syntheses of Amphidinolide H and 
G. Angewandte Chemie International Edition, 46(48), 9265–9270. 
https://doi.org/10.1002/anie.200704024

5. Mineeva, I. V. (2017). New 2-substituted functionalized allyl halides in the synthesis of 
fragments of amphidinolides B, D, G, H, and L. Russian Journal of Organic Chemistry, 
53(3), 433–444. https://doi.org/10.1134/s1070428017030204

Looking at the comparisons of 
C NMR in Figure 3, the second 
synthesis data is very close to 
the recorded data. Therefore, 
the synthetic amphidinolide H 
made is accurate to the true 
values of the amphidinolide.

Figure 3: Comparison Table 
of Recorded and Reported C 
NMR Data of Amphidinolide H 
(Right)⁴
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