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Abstract: Amide 3 derived from N-rosylsarcosine and (2RJR)-dimethylpyrrolidinr was converted into 
htenkiniwn salt 4 which readily cycloadded to o&ins. Hydrolysis of the addacts yielded cyclobutamaes which 
were reg+ospecQkally oxidized to @xtones 7. High enantiosekctivities were observed with 1.2~cisdis&titaed 
01&S. 

We have recently mportedl a short and efficient sequence for the regic~ and stereocontrolled addition of 

two different acyl groups on an olefinic double bond. A more ambitious goal was to develop chiral reagents able 

to ‘Ibis-acylated” prochiral olefins with high enantiofacial selectivities. In previous studies2 we had observed high 

asymmetric inductions in cycloadditions of olefms with keteniminium salts derived from pmlinol methyl ether 

bearing two identical substituents at the p position. This chid auxiliary was not expected to give satisfactory 

facial descrimination in the case of 1. Amide 1 would probably generate unselectively two diastereoisomeric 

keteniminium salts 2a and 2b which should react with opposite facial selectivities. The obvious solution to this 

problem was to use a keteniminium salt derived from a Q symmetric chiral pynolidine3. 
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Keteniminium salt 4 was generated by reacting 3 with triflic anhydride and 2.6~ditertbutyl-4- 

methylpyridine in the presence of an olefinl.4. Adducts 5 were directly hydrolysed to the corresponding 

cyclobutanones. releasing the chiral auxiliary which can be recovered. After flash chromatography, the 

cyclobutanones were oxidixed into the ~1actoneS 7. 

3 Me 

Raagenb: i: TfaQ2,6ditwlbutyi-4-methylpyddine, dkhkwoethane, -1OOC; ii: olefin, FIT; 
I:HzC,CC~,RTO~A: iv:mCFSA,NaHC&CH&l~O%. 

The results of the table show that: 

(i) the yields of cycloaddition reactions were always high even in the case of tram-butene which is known as a 

rather pocr ketenophile5. 

(ii) Baeyer-Villiger oxidations proceeded mgiospecigcally to provide high yields of the lactones 7. 

(iii) facial selectivities were high for cyclic and 1,2disubstitued olefins. The corresponding y-lactones could be 

obtained enantiomerically pure after one recrystallisation without much loss of material. Interestingly, cis-butene 

and cis-~methylstymne atford respectively the tram adduct 6c and 6e ( for cis-butene, 5% of the cis-adduct was 

detected by 1H NMR spectroscopy ). This can be accounted for by a fast base-catalysed epimerixation of the cis- 

3,4-disubstitued-cyclobutaniminium salts SC and Se to the most stable tram isomers under the reaction 

conditions. 

(iv) in all cases, the bulky NTsMe group was trans with respect to the vicinal alkyl group. This also resulted 

from an epimerixation duting the reaction. 
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Table: Asymmetric Synthesis of Cyclobutanones 6 and y&a&ones 7 

Olafins Cyolobutanonea’ YIold&, K T-Lactonof YIold& K aa*, % 

s 0 I 

b 0 I 

C 

d 

H 
0 

ax 

51 

H 
NTsMe 

H 
0 

ck 

75 

H 
NT&de 

73 

k%. O 

d 51 

Me ‘NTsMe 

74 

70 

NT&b 

0 

NTsMe 

0 

c 

0 

$b’ nBu 

NTsMe 

93 93 

95 (7wd 91(>9qd 

95(96~ 95(>99)d 

95 

92(70)4 96(98)d 

95 40 



The absolute configurations of 7b and 7c were established by, chemical correlation with the known compounds 

86 and 97. The transformation of 7c confirms our earlier observation that the NTsMe group can be exchanged 

for an OR group. 

1. 
7b H@: 

MF THF 
70 

LIAIH,, 

2. NaBH,. ElOH 75% 

65% 
H 9 
6 

In conclusion keteniminium salt 4, which is accessible in both enantiomeric forms8, is a unique and 

efficient reagent for the asymmetric vichtal acylation of cyclic and cis-l&lisubstitued olefins. Studies aiming at 

the generalisation of this methodology to other types of olefins are currently underway. 
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