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hydroxycarbene metal complexes (Pt, Mn, Cr, W, Re, Os)

no synthetic application
up to date

ΔEsinglet-triplet
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challenge: in solution acidic α-ketocarboxylic acids would protonated 
forming hydroxycarbenes immediately

singlet carbenes are more selective regarding addition reaction 

H.-W. Wanzlick Angew. Chem. Int. Ed., 1962, 74, 129. A. M. Butlerov Compt. Rend. 1861, 145, 247. A. M. Butlerov Annalen 1861, 120,
295. R. Breslow Tetrahedron Lett. 1959, 1, 22. A. F. Jalbout Orig. Life Evol. Biosph. 2008, 38, 489.
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carbenes as catalysts (NHC); carbenes as ligands, metathesis

industrial application: Difluorocarbene for Teflon® production

Seyferth-Gilbert reagent

Cyclopropanation

Bamford-Stevens reaction carbenes in aprotic solvents 
and carbenium ions in protic solvents

photolysis of diazarines or epoxides

Simmons-Smith CH2I2, Zn/Cu//ZnEt2

no :CH2

singlet carbenes in reaction 
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Potential Precursor Molecules 
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Synthesis of Cyclopropanols

L. Currie, H. Okabe, J. R. McNesby, J. Phys. Chem.-Us 1963, 67, 1494. R. A. Moss, S. Xue, W. Liu J. Am. Chem. Soc. 1994, 116, 1583. C. J. 
Diehl, master thesis, Justus-Liebig University, 2015.

always methylketones as byproduct
separation difficult
yield: 37% + 4% ketone
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Cyclopropanol – Matrix-Isolation Studies
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Synthesis of 7-Hydroxyquadricyclane
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Synthesis of 7-Hydroxyquadricyclane

δ
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δ

Synthesis of 7-Hydroxyquadricyclane
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7-Hydroxyquadricyclane – Matrix-Isolation Studies
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B3LYP/6-311++G**
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7-Hydroxyquadricyclane – Matrix-Isolation Studies
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hν 254 nm, 44 h
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7-Hydroxyquadricyclane – Matrix-Isolation Studies
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photolysed product
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7-Hydroxyquadricyclane – Matrix-Isolation Studies
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HCHO = 1742.4 cm‒1 „intensity borrowing”
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• „Intensity borrowing“

• Resynthesize 7-Hydroxyquadricyclane

• Synthesize Quadricyclanone and do some Grignard modifications

• Cyclopropanols
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7-Acetoxyquadricyclane – Matrix-Isolation Studies
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