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> Education : 

1980-1983 : Undergraduate studies, University of Cambridge

1983-1986 : PhD with Dr. Stuart Warren, University of cambridge

1986-1988 : Post-doc with Prof. Gilbert Stork, Columbia University

> Now Professor in University of Bristol

> Reserch interest :

Stereoselective Synthesis

Mechanistic Studies

Total synthesis of natural and non-natural products

Organoboron Chemistry



> Clavosolides A-D : isolated from a marine sponge : Myriastra
clavosa collected in the Philippines.

> Dimeric Glycosidic Macrolide

> Biological activity of oxacyclic dimers :

- Anti-HIV

- Antipsoriatic

- Antobiotic

- …

> Structure found in 2002 by Faulkner and revised by Willis in 2005, 
in 2006 by Chakraborty and finally Lee in 2006.

> Challenging target

(-)-Clavosolide A
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Total Synthesis of (-)-Clavosolide A

12 Total Synthesis published in 10 years



Retrosynthetic Analysis
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Total Synthesis of (-)-Clavosolide A

Lithiation - borylation
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Lithiation - borylation

General Mechanism
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Total Synthesis of (-)-Clavosolide A

Lithiation - borylation
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Total Synthesis of (-)-Clavosolide A

Retrosynthetic Analysis



10S. J. Greco, R. G. Fiorot, V. Lacerda, R. B. dos Santos, Aldrichimica Acta 2013, 46, 59.

Prinz Cyclization

General Mechanism
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Total Synthesis of (-)-Clavosolide A

Three component Allylboration/Prins Cyclization
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Entry R1 R2 R3 2 Yield dr (2:3)

1* H Cy Cy 2a 91% 35:65

2 H Cy Cy 2b 84% 87:13

3 H Cy Ph(CH2)2 2c 75% 87:13

4 H Ph(CH2)2 Cy 2d 57% 89:11

5 H Ph(CH2)2 Ph(CH2)2 2e 65% 88:12

6 Me Ph(CH2)2 Ph(CH2)2 2f 89% 90:10

7 Me Ph(CH2)2 Cy 2g 81% 91:9

8 Me Cy Cy 2h 86% 88:12

Total Synthesis of (-)-Clavosolide A

Three component Allylboration/Prins Cyclization



Total Synthesis of (-)-Clavosolide A

Three component Allylboration/Prins Cyclization
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Total Synthesis of (-)-Clavosolide A

Lithiation-borylation reaction



Adduct Synthesis

151 - L. Chen, F. Kong, Carbohydr. Res. 2002, 337, 2335. / 2- H. Lin, W. Pei, H. Wang, K. N. Houk, I. J. Krauss, J. Am. Chem. Soc. 2013, 135, 82.

> Sugar derivative

> Cyclopropan boronic ester



Synthesis of alternative diastereoisomer of alcohol
using the lithiation-borylation reaction
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Total Synthesis of (-)-Clavosolide A

Final Stages of the synthesis



Conclusion

> Assembling of substituted THP in just 3 steps with high stereocontrol by using a three
component allylboration-Prins reaction

> Diastereoselective glycosidation reaction to introduce the xylose moiety

> Diastereoselective lithiation-borylation reaction of a highly oxygenated hindered TIB 
ester

> Concise and efficient synthesis in 13 steps and 14 % overall yield (>95:5 selectivity)
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Thank you for your attention !


