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The Diels-Alder (DA) Reaction

Diene Dienophile DA Adduct

Cycloadditionreaction betweenconjugated diene(1) and two atom π system termed the dienophile (2)
● Product (3) is an unsa tura ted six-membered ring

Require an electron-withdrawing group (EWG)to proceed a t a  reasonable ra te
● Functiona l groups conjuga ted with π  system

○ Commonly nitriles, ca rbonyl, and nitro groups



Tetracycline Antibiotics: 
● Class of Broad-Spectrum Antibiotics

○ Plague, typhoid, syphilis, anthrax, ma la ria

Importance of DA Reactions

Lovasta tin: 
● Medica tion to trea t high blood 

cholesterol
● Reduce the risk of ca rdiovascula r 

disease



Metal-Ligands as EWGs

Filled π-MO on arene  

Empty MO on metal-ligand 
system

Metal-arene η6 complexation occurs when a metal-ligand fragment bonds to six carbon atoms
on the face of an arene 

● Modifica tion of reactivity
○ Lowering of a rene reactivity a ssocia ted with electrophilic a romatic substitution 

reactions (EAS)
● Most meta l ligands a re highly electron withdrawing



Chromium Catalyzed DA



Ruthenium Complex Catalyzed DA

Ruthenium Advantages:
● Ru fragment is ca tionic compared to neutra l chromium complex

○ May contribute to increased electron withdrawing cha racteristics
● Ru is easily recoverable 

○ Cost-efficient reusable ca ta lyst



Synthesis of DA Adduct

Improved synthetic procedure: “Diene Feeding” Method
● BP of nitromethane = 100°C
● BP of 2,3-dimethyl-1,3-butadiene (3) = 8°C



Characterization of DA Adduct

● 1H NMR

● 13C NMR

● Infrared (IR)

● Purified crystals were analyzed by X-ray 
diffraction (XRD)

○ Not publication quality  



Control Study



Analogous Iron Complex

● CpFe+ complexes are also known to be 
electron withdrawing

○ Kinetic studies reveal comparable 
rates to two nitro groups

Advantages:
● More cost effectivethan Ruthenium
● Easier removal of the CpFe+ Complex after 

DA reaction
○ Photolytic cleavage



Previous Synthetic Attempts 

1

2

Ferrocene

Styrene

Ethyl trans-
cinnamate



New Proposed Synthesis



1)Synthesis of Proposed Iron Complex

2)Complete Characterization of Ru and Fe Complexes and 
Adducts

3)Kinetic Studies Comparing rates of Metallated 
Dienophiles to the Non-Metallated analogs 

Future Directions 
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