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Carbonyl Olefination (part I?) 
 

1. The nature of the phosphorus ylide usually determines the stereoselectivity in Wittig-type 
reactions. However, there is a number of reliable ways to change the outcome of the 
reaction. Discuss the following examples: 
 
 
 1.1. Classical Wittig reaction: the Schlosser modification on non-stabilized ylides. 
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1.2. Horner-Wadsworth-Emmons reaction: the Still-Gennari modification on         
stabilized ylides. 
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a) (EtO)2POCH2Et, NaH, THF
b) (CF3CH2O)2POCH2CO2CH3, KH, THF
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2. Road map. Mikami and Nakai completed the synthesis of (+)-9(11)-dehydroestrone 
methyl ether, a key intermediate in the synthesis of a number of strogens, in a reaction 
sequence that involves a Wittig olefination of a non-stabilized phosphorus ylide, a tandem 
Claisen-ene reaction and a McMurry coupling. Explain the stereochemistry of B, and 
provide a mechanism for the Ti promoted olefination.  
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(a) nBuLi, THF, -78 ºC
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PPh3 I (b) nBu4NF, THF, -78 ºC

(c) nBuLi, ClCO2CH3, THF, -78 ºC
(d) pTsOH, MeOH
(e) DMHSCl, DMF, imidazole, -40 ºC 
             86% overall yield
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(f) 2,6-dimethylphenol (10 mol%), 
    180 ºC, 60 h, 
(g) 1N HCI, THF

(h) O3, MeOH, -35 ºC, Me2S, 67%.
(i) NaOMe/MeOH, 25 ºC, 69%.
(j) TiCI3-Zn(Ag), DME, 56%.

 
 
 
3. The titanocene methylidene C is formed by the action of a Lewis base such as pyridine 
or DMAP on the Tebbe reagent, with the expulsion of dimethylaluminum chloride (eq. 1). 
An alternative way to generate C is by thermolysis of the titanacyclobutanes D (the Grubbs 
reagent), prepared by reaction of the Tebbe reagent with an appropriate olefin (eq. 2). 
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As you know, this kind of reagents can be employed in the methylenation of aldehydes, 
ketones, esters or even amides, but it is not its only application. Can you explain the 
following reactions?   
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4. Road map again. The Takai-Ukimoto olefination was used to introduce the (E)-
substituted double bond in Kinder’s total synthesis of Bengamide B. Walk us through it, 
providing a mechanistic rationale for the stereoselectivity in the olefination step. 
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(m) E, i-PrOH, 80 °C
(n) TFA, THF, H2O (61% for two steps).

(f) EDCI, HOBT, DMF
(g) (Boc)2O (58% for two steps)
(h) DEAD, PPh3, p-nitrobenzoic acid (78%)
(i) MeI, NaHMDS (83%)

(j) LiOH (97%)
(k) EDCI, DMAP, myristic acid (94%)
(l) TFA, (99%)
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(a) acetone, cat. I2 (86%)
(b) MeI, Ag2O (82%)
(c) HOAc (68%)
(d) NaIO4, MeOH (85%)
(e) (CH3)2CHI2, CrCl2, THF, DMF (29%)
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