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Abstract: Summary: a-Halosulfones are useful for the m preparation of a-sulfonyl anions 

in the presence of acylating agents bearing enotizable protons. Inter- and intramolecular 

acylations can be effected by halogen-metal exchange at low temperature. 

In conjunction with our synthetic program, we wished to effect the intramolecular 

transacylation of an a-sulfonyl anion (2-+3). The problem was exacerbated because of steric 

constraints and because the acyl group would bear an acidic proton alpha to the carbonyl group. 

A solution to this problem required the generation of the a-sulfonyl anion in the 

presence of the reacfive acylating agent. Our previous findings with a-silyl and a-stannyl 

sulfones as latent sulfonyl anions2 suggested that conversion of 1 (Z=FQSi or R3Sn) to 

intermediate 2 would meet with insurmountable chemospecificity problems. We therefore elected 

to investigate the halogen-metal exchange chemistry of a-halosulfones (1 Z=Br, I), since reaction 

of bromides and iodides with alkyl lithium reagents is faster than most other reactions.3 

Model a-bromo sulfone 6 was prepared from cyclohexyl phenyl sulfone 42 by quenching 

lithium anion 5a with either excess carbon tetrabromide4 or methyl bromo Meldrum’s acid6 (75% 

and 92% yield, respectively). 6 Direct metalation of sulfone 4 and halogen-metal exchange of a- 

bromosulfone 6 was essentially instantaneous at -76°C providing anion Sa which was treated 

with the cyclohexyl carbonyl electrophiles shown in the table below. The data suggests that anion 

58 suffers partial protonation due to the presence of the enolizable center; this problem being 

obviated by conversion to the organocerium derivative 5b.7 
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In order to acces?. the relative rates of 

Starting Electrophik (1.5 Products Ratio 42 Ratio 42 metalation, halogen-metal exchange, 

material equiv, (step IC, (from sa, (from 5b, and nucleophilic addition to the 

4 (C-C& ,-CO)20 ,a 1o:Wl e:91 
anhydride carbonyl moiety, a 1 :l 

4 C-C,#,-CHO ,b 25:75 0:1oo 
mixture of dicyclohexyl anhydride and 

the three sulfones 4, 6, and 8 were 
6 (c-C6H1 , -CO)zO 7 a 7:93 139 

separately treated at -78-C with 1.0 

equivalent of alkyllithium and the 

yield of sulfone acylation versus aklyllithium acylation was measured. As can be readily seen in 

the table below, n-butyl lithium exclusively adds to the carbonyl in preference to metalation of 4, 

while the a-iodosulfone undergoes halogen-metal exchange with n-butyl lithium more rapidly than 

it adds to the carbonyl of the model anhydride. 

*Assay of these reactions reveals no 

detectable amount of dibutyl cyclohexyl 

carbinol. * Not Applicable. 7 mp IO&9’C; 

prepared in 74% yield by reaction of 5a with 

l-chloro-2-iodo-ethane.g §The greater 

amount of 4 in these experiments relative to 

those in the table above is due to the use of 

1 .O equiv of the anhydride. 

Treatment of 10 lo,11 with 1 .l equiv of n-butyllithium in THF at -70’C for 0.5 h followed by 

addition of 1.2 equiv of methyl bromo Meldrum’s acid provided a-bromosulfone 11 as a single 

isomer in 90% yield. The stereochemistry was established by X-ray diffraction.t* Ozonolysis of 

11 at -70% in CH2Cl2 afforded a mixture of two inseparable ozonide diastereomers 12. The 
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crude mixture of 12 was reductively cleaved in Et20 using triphenyl phosphine for 18-24 h at 

ambient temperature. Excess triphenyl phosphine was quickly convetted into triphenyl phosphine 

oxide within 15 min by treatment with equal poriions of oxone (KHSO5) and magnesium sulfate 

with a catalytic amount of water. Carboxylic acid 14 was obtained in 85% overall yield treated 

from 11 wit.hout any intermediate purification. Conversion of 14 to unsymmetrical anhydride 15 

can be done by treatment with cyclohexane carbonyl chloride and excess NaH in THF at 25°C for 

10 min. Isolation of the moisture-sensitive anhydride 15 was accomplished by fast plug-filtration 

through silica gel with either THF or Et20. Alternatively. aldehyde 13 can be converted to ester 

17 as shown in the scheme below. 

Initial attempts to conduct an intramolecular transacylation with ester 17 via low 

temperature halogen-metal exchange with t-BuLi failed to provide any evidence of the requisite 

keto alcohol 20. The only products isolated from this reaction (m.iO%) were debrominated 

sulfone 21 accompanied by debrominated ester 17. Apparently the ester moiety is not sufficiently 

reactive to acylate intermediate a-sulfonyl anion 19. 

Reaction of 15 with 3.0 equiv of t-BuLi at -100 to -1 10°C in THF followed by slow warming, 

dilution with ether, and ammonium chloride quench provided carboxylic acid 22 in 57% overall 

yield for the two steps from 14. A more meaningful estimate of the efficiency of this reaction can 

be obtained by diazomethane esterification of the crude carboxylic acid 22. The overall yield of 

the three-step process is 70% of pure ketone 23. Further examination of the reaction residues 
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affords cyclobutanone 24, which presumably results from acylation of the alternative carbonyl of 

mixed anhydride 18. This material is formed in about 5% yield when the reaction is run at - 

100°C; if the reaction is conducted at -78°C. 24 amounts to about 25-30% of the reaction mixture, 

with a-ketosulfone 23 being formed in similar quantities. 
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