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Abstract: Allenes bearing tethered nucleophiles undergo acylation-cyclization on treatment with acylcobalt 
complexes and base. 

Sodium tetracarbonylcobaltate can be alkylated by reactive alkyl halides, especially methyl 
iodide (scheme 1). 1 Subsequent carbon monoxide insertion gives the acyltetracarbonylcobalt 
complexes (1). Both the insertion of allenes giving electrophilic q3-allylcomplexes (2) and 

intermolecular nucleophilic attack on the resulting allyl complexes have been demonstrated. 2 
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We considered that an intramolecular reaction would provide a useful method for the 
formation of heterocycles and carbocycles. 3 To test this hypothesis, we synthesized a number of 
allenes bearing tethered nucleophiles (scheme 2). Starting from either 4,5-hexadien-l-el (3) or 5,6- 
heptadien-l-ol (4) 4, a series of allenes, (6) - (8), bearing a variety of nucleophilic groups, were 

prepared# 
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Treatment of these compounds with acetyltetracarbonylcobalt (1, R=CH3) or benzyloxyacetyl- 
tetracarbonyl cobalt (1, R=BnOCH2) (prepared from methyl iodide and benzylchloromethyl ether 

respectively) followed by base resulted in smooth cyclization to give the corresponding cyclized 
compounds (9) in moderate to excellent yield (Table) via the intermediate ~13-allyl complex (10) 

(scheme 3). 6 It may be noted that the nitrogen (runs 1,2) and malonate (runs 6 - 9) nucleophiles 

gave the best results. No products of dialkyation or direct acylation of the nucleophilic group were 
observed. Optimization showed that much milder bases such as potassium carbonate and tertiary 
amines, were more efficient (runs 6 - 9). 
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TABLE 

run allene nucleo0hile (X) R base yield (%) 
1 7 NTs Me Nail 69 
2 7 NTs BnOCH2 Nail 80 
3 3 O Me NaH 30 

4 3 O BnOCH2 iPr2NEt 25 
5 8 CHNO2 Me iPr2NEt 247 

6 6 C(CO2Me)2 Me Nail 49 
7 6 C(CO2Me)2 Me K2CO3 78 

8 6 C(CO2Me)2 Me iPr2NEt2 92 
9 6 C(CO2Me)2 Me Et3N 92 

The products possessed characteristic 1H NMR and infra-red spectra. 8 The protons on the 
double bond appeared in the 200 MHz 1H NMR spectra between 6 and 6.5 ppm showing 
characteristically small g e m  and allylic (_< 2 Hz) coupling. In addition the methyne proton o~ to 

nitrogen in the pyrrolidines, (8) X = NTs, appeared as a multiplet at ca 4.6 ppm. The methylene 
protons o~ to nitrogen were non-equivalent and at higher field (3 - 3.6 ppm). The infra-red spectrum 

showed distinctive absorbances at between 1680 and 1620 cm -1 due to the enone. 

The acylcobalt based methodology provides a cyclization technique under very mild 
conditions. A variety of five-membered rings can be formed in modest to excellent yield. 
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