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Blue Canary Grass

Phalaris coerulescens

Found naturally in Mediterranean Europe

Short-lived perennial that can grow up to 150cm (6ft)

Circumstantial evidence that it causes acute toxicity, probably through heart
failure, in horses

Information from the Department of Primary Industries, Victoria, Australia



Biosynthetic Proposal
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Biomimetic Synthesis
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Danishefsky, et al. Tet. Lett. 2006, 47, 4839.



Biomimetic Synthesis Summary
• The normal reactivity of the carboline needed to

be overcome in order to achieve the right
regioisomeric product.

• Under the reaction conditions, the “natural bias”
could not be overcome.

• Even if nature uses this route, it appears to not
be viable for this synthesis, and was abandoned.



New Synthetic Approach

• Ring-expansion of an azaspiroindolenine
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Rearrangement Mechanism

Leads to a racemic product
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Rearrangement Mechanism
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Total Synthesis
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96% 1. TFA, CH2Cl2, 0 ｡C, 98%
2. CSA, PhMe, 130 ｡C, 72%
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Fischer Indole Synthesis
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1.  MeSCH2CO2Et, SO2Cl2, CH2Cl2, -78 °C
2.  A, proton sponge, CH2Cl2, -78 °C
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Gassman Indole Synthesis
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Completion of Synthesis

N

Ts

N
Me

O OMe

NH
1.  B, AcOH, 74%

2.  Na(Hg), Na2HPO4
MeOH, 0 °C to RT, 90%

N
H

N
Me

O OMe

NH

Me2N

NCl B Phalarine

N

Ts

N
Me

O OMe

NH

MeS O

1. BH3 · THF, 0 °C

2. Raney-Ni, EtOH, 90%

N

Ts

N
Me

O OMe

NH



Summary

• Racemic phalarine was synthesized in 10
steps.

• The key step was the rearrangement of
the azaspiroindolenine to the phalarine
precursor.

• Additional work is needed to make the
rearrangement and synthesis
enantioselective.


