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SUMMARY 

The insertion of molecular oxygen into the carbon-cobalt bond of optically active 

alky&rridine)cobaloximes proceeds with complete loss of configuration at the asymmetric 
carbon center. 

Oxygen has been shown to insert into the carbon-cobalt bond of alkyI(pyridine)- 

cobaloximes to yield stable l/l dioxy adducts’. 
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The insertion of oxygen proceeds either thermally in the dark or photochemically with 

benzylic or allylic derivatives*, but elkyl compounds do not react at moderate temperatures 

except when irradiated3. 

In two systems, the insertion of oxygen has been reported to proceed stereo- 
specifically at the carbon center. With trrms-2-hydroxy-1-indanyl(pyridine)cobaloxime, 
retention of configuration was observed but results with the cis isomer were not included4. 

Optically active 2-hydroxy-1-phenethyl(pyridine)cobaloxime was reported to react with 

oxygen to form optically active 2-hydroxy-l-phenethyldioxy(pyridine)cobaloxime’ . If this 

insertion of oxygen were confirmed to be a stereospecific reaction, it would be very 
interesting and have important implications. However, we were unable to detect any optical 
activity in the products from two distinctly different optically active complexes; 2-butyl- 

*National Scie-nce Foundation predoctoralfellow, 1970-1973. 
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rotations, but the vahres were not highly reproducible*_ Efforts are underway to obtain a 
reliable v&e and the reporting of a rotation will be deferred. The rotation of the dioxy 
product was found to be zero. -_ 

For the.stereochemical study of the thermal (dark) insertion of oxygen, 
1.84mmdles of bptically active 2-hydroxy-l-phenethyl(pyridJne)cobaloxime in 85 ml 

methylene chloride was treated under a positive pressure of oxygen; It was ahowed to 
proceed for seven,hours in the dark at 20”. isolation.of the dioxy product, followed by 
reduction, produced raccmic phenyl-1,2-&hanediol. 

The above results are consistent with a mechanism involving generation of an alkyl 
radical at some point during the insertion process. These radicals, being a&ml, would 
account for the observed loss of stereochemistry during the reactions. 

There have been four reports, including the current one, concerning rotations of 
optically active cobaloximes. No rotation was observed for 2-butyl(pyridine)cobaloxime, 

known to be optically active by independent means 6. With a closely related compound, 
2-octyI(pyridine)cobaloxime, Dodd and Johnson’ routinely reported a rotation. Gaudemer 

et al.’ reported observing rotations with bo’t. 2-hydroxy-1-phenethyl(pyridine)cobaloxime 

and the corresponding dioxy product. However, the solutions of both compounds were 
concentrated and, at least in the latter case, essentially opaque to light. This would give 
false or “ghost” rotations. Future work in this area will hopefully resolve these differences_ 
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*The instrument manual specifies that meaningful rotation can be obtained with as little as 10% trans- 
mittance at 589 nm. Racemic 2-hydroxy-l-phenethyI(pyridine)cobaloxime gave no rotation at the same 
concentration so the rotation seen with the optically active compound is real. 


