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Key Features:

- 5 rings, 5 contiguous stereocenters, compactarrayof functionality

- Active principle of opium and oneof the most effectivepainkillers available

Synthesis:

- First isolatedin 1804by Friedrich Wilhelm Adam Sertürner

- Approx. 30total and formal synthesesof Morphine and morphine-like

alkaloids exist to date

M. Gates and G. Tschudi, J. Am. Chem. Soc., 1952, 74, 1109

M. Gates and G. Tschudi,J. Am. Chem. Soc., 1956, 78, 1380

(-)-Morphine Successful Synthetic Methodologies

Gates(1952): - 1st total synthesisof morphine

- 29Steps

- Diels-Alder & ReductiveAmidation

Rice (1982): - Shortestformal synthesis(at that time)

- 16steps

- Grewecyclization

Overman(1993): - 1st enantioselectivesynthesis

- 26steps

- Heck and Mannich

Hudlicky (2007): - Intramolecular Heck cyclization

- 14steps

M. Gates and G. Tschudi,. J. Am. Chem. Soc., 1952, 74, 1109; M. Gates and G. Tschudi, J. Am. Chem. Soc., 1956, 78, 1380

K. C. Rice, J. Org. Chem., 1980, 45, 3135.

C. Y. Hong, N. Kado and L. Overman, J. Am. Chem. Soc., 1993, 115, 11028

Hudlicky et al.; Synlett,,2007, 18,2863-2867

First  and Second Synthetic Approach

path A

path B

Third Synthetic Approach

Via a tandemoxy-Cope/Claisen/ene reaction

E. L. O. Sauer; J. Hooper; T. Woo; L. Barriault., J. Am. Chem. Soc., 2007, 129, 7, 2112ð2119

Oxy-Cope/Claisen/Ene

6-Membered 
Ring

3 Contiguous 
Stereocenters

1 Quaternary 
Carbon Center

Application of the Cascade to Morphine 

Synthesis

Application of the Cascade to Morphine 

Synthesis: 2nd attempt

Proposed Final Steps Toward 

Morphine Synthesis

(-)-Morphine: 7, 8-Dehydro-4,5-epoxy-3,6-dihydroxy-17-methylmorphinan

The Core Framework

Application of the Cascade Towards 

Natural Product Frameworks

GalanthamineCore DecalinFrameworks (cyclohexene-carboxaldehyde) DecalinFrameworks (possible outcomes)

DecalinFrameworks [(S)-(-)-perrilaldehyde]

Major Diastereoisomer

Future Work:

Substrate Scope:

üEnantioselectivealkylation with Corey Reagent[(R,R)-allylboraneïchiral 2-

methylallylborane]

üOptimization of reaction conditions for oxy-Cope/Claisen/ene

üCompletion of morphine synthesis

E.J. Corey; R. Imwinkelried; S. Pikul; Y.B. Xiang., J. Am. Chem. Soc., 1989,111, 5493

Acknowledgements
THE BARRIAULT GROUP:

Prof. Louis Barriault

Current Members:

- JasonPoulin

- Francis Barabé

- BoubacarSow

- Daniel Newbury

- GenevièveBétournay

- JoelMarcotte

- Patrick Levesque

PastMembers:

-Christiane Grisé-Bard

- SteveArns

-Anik Chartrand

Unidentified minor 

diastereoisomer
* Currently optimizing 

yield and rxn conditions
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