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Early synthetic targets 

Franck, R. Heterocycles 2006, 70, 1. 
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Tri-O-methylolivin 

Convergent synthesis: let’s take the naphthalene apart... 
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Weinreb was inspired by four 
other people: 
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Jim Staunton 

And this brings us to the Staunton-Weinreb annulation 
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Staunton-Weinreb annulation 
general scheme 

•  R1 = R2 = alkyl, Bn, MOM, MEM 
•  X = usually H or OMe 
•  Y = CH2 or O 

•  o-toluate is preformed with base 
•  o-toluate anion is bright yellow 
•  electrophile is added later 
•  Michael acceptor can be acyclic 

or cyclic, esters or ketones 
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It’s a stepwise sequence involving Michael addition followed by 
Dieckmann condensation and subsequent aromatization  
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general mechanism 

Evans, G. E.; Leeper, F. J.; Murphy, J. A.;Staunton, J. JCS Chem. Comm. 1979, 205 and 406. 
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Staunton-Weinreb annulation 
general mechanism 

if a leaving substituent is absent, tetralones will be isolated 

Evans, G. E.; Leeper, F. J.; Murphy, J. A.;Staunton, J. JCS Chem. Comm. 1979, 406. 
Mahidol, C.; Tarnchopoo, B.; Thebtaranonth, C.; Thebtaranonth, Y. TL 1989, 30, 3861. 
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if the alpha position is saturated, decarboxylation can be done to aromatize 



The reaction works great with... 
variety of o-toluates 
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α,β-unsaturated esters/ketones  
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Essentials in the nucleophile 
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A methyl ether ortho to the ester group is necessary to stabilize the anion 
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Aryl Substituent effects 
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Tan, N. P.H.; Donner, C. D. TL 2008, 49, 4160. 

It’s a three-way balance between steric interactions, electron density on 
the toluate and the stabilization offered by chelation 



Skipping the preformed “enolate” 
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Two additional enolate 
generation methods...Sn 

Hill, B.; Rodrigo, R. OL 2005, 7, 5223. 
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Two additional enolate 
generation methods...Si 

Aono, M.; Terao, Y.; Achiwa, K. Chem. Lett. 1985, 339. 
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Two additional enolate 
generation methods...Si 

Xiang, J.-N.; Nambi, P.; Ohlstein, E. H.; Elliott, J. D. Bioorg. Med. Chem. 1998, 6, 695. 
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Acyclic Michael acceptor are hit/miss and generally don’t work well 

Characteristics of electrophiles 
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Yields aren’t so great 



A “cyclic” Michael acceptor 

Mahidol, C.; Tarnchopoo, B.; Thebtaranonth, C.; Thebtaranonth, Y. TL 1989, 30, 3861. 
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Applications of this annulation in 
natural product synthesis 
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FtsZ inhibitor; broad 
spectrum antibiotic activity 
against gram-positive 
pathogens 

A family of anthranoids, 
which has displayed anti-
bacterial, anti-malarial, and 
insect antifeedant activities 

Interesting skeleton for 
organic synthesis 



Synthesis of semiviriditoxin  
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Donner, C. D.; Tan, N. P.H. Tetrahedron 2009, 65, 4007. 



Synthesis of atrochrysone 
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Synthesis of neojusticidin B  

Kobayashi, K.; Maeda, K.; Uneda, T.; Morikawa, O.; Konishi, H.  JCS Perkin Trans 1 1997, 443. 
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The molecule in hand... 

Feng, Y.; Majireck, M. M.; Weinreb, S. M. ACIE 2012, 51, 12846. 
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Staunton-Weinreb 
Annulation 

•  Discovered Independently by 
Staunton and Weinreb in 1979 for 
synthesizing linear polycycles 
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•  Tandam Michael addition, Dieckmann 
condensation followed by optional 
aromatization 

•  ortho-toluates 

•  Generally requires an ether group 
ortho to ester for anion stabiliztion 

•  ...unless the Anion is generated in situ 
by lithium-halogen exchange 

•  cyclic esters and ketones are generally 
better electrophiles 
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What happened to Hauser, Kraus, van Leusen, and Parker?  



Supposingly, this should be the 
beginning of this part of history 

Frank Hauser 
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Hauser, F. M.; Rhee, R. JACS 1977, 99, 4533. 



(Stabilized) 
phthalide nucleophiles 

Frank Hauser 
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One oxidation state higher 
than the Staunton-Weinreb 
version 
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Synthesis of neojusticidin B 

Kobayashi, K.; Maeda, K.; Uneda, T.; Morikawa, O.; Konishi, H.  JCS Perkin Trans 1 1997, 443. 
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