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The Diels-Alder (DA) Reaction

o)
=
(+ L y o OH
|

1 2 3
Diene Dienophile DA Adduct

Cycloadditionreaction betweenconjugated diene(1) and two atormm system termed theienophile (2)
e Product(3)is an unsaturated six-membered ring

Require an electron-withdrawing group (EWG)to proceed ata reasonable rate
e Functionalgroups conjugated with & system
o  Commonly nitriles, carbonyl, and nitro groups




Importance of DA Reactions

Tetracycline Antibiotics:
e C(lass of Broad-Spectrum Antibiotics
o Plague, typhoid, syphilis, anthrax, malaria

Lovastatin:
e Medication to treat high blood
N —_— cholesterol
e Reduce the riskofcardiovascular
G disease




Metal-Ligands as EWGs
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Metal-arene rf complexation occurs when a metdigand fragment bonds tosix carbon atoms
on the face of an arene
e Modification ofreactivity
o lLowering ofarene reactivity associated with electrophilic aromatic substitution

reactions (EAS)

e Mostmetalligands are highly electron withdrawing
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Ruthenium Complex Catalyzed DA
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2,3-dimethyl-1,3-butadiene X
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Ruthenium Advantages:
e Ru fragmentis cationic compared to neutral chromium complex
© May contribute to increased electron withdrawing characteristics
e Ruis easilyrecoverable

o Cost-efficient reusable catalyst




Synthesis of DA Adduct

EtO,C,
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CH3NO,, reflux 100 °C, PFs Ru
255 h
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Improved synthetic procedure:Diene Feedind Method

e BPofnitromethane =100°C
e BP of23-dimethyl-13-butadiene 3)=8°C
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Characterization of DA Adduct

EtO,C
Z

H NMR
13C NMR
Infrared (IR)

Purified crystals were analyzed by-kay © ©O)
diffraction (XRD) PFg Ru

o Not publication quality




Control Study
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Product after 72 h No rxn after 8 days




Analogous Iron Complex

CO,Et e CpFe complexes are also known to be
/ electron withdrawing
o Kinetic studies reveal comparable
rates to two nitro groups

©
PFg Fe Advantages:

e More cost effectiveghan Ruthenium

( ) e Easier removal of the CpE€omplex after
DA reaction

o Photolytic cleavage




Previous Synthetic Attempts
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New Proposed Synthesis

: 1 CH3NO; 'BuOK, DMSO :

1 H,0,, 'BuONa, DMSO

2. CF3COH 2. CF4CO,H
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Future Directions

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 NorAMletallated analogs
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Thanks!

Do you have any questions?

nlohar(@carrolledu

CREDITS: This presentation template was created 8lidesgo,
including icons byFlaticonand infographics & images byFreepik
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