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Absfmct Based on host-guest inclusion complexation in the solid state, a-substituted cyclohexanones 
2a-c were deracemized using optically active host compounds in alkaline conditions to optically active 2 
in excellent chemical yield with high enantiometic excess. Q 1997 Elsevier Science Ltd. 

Host-guest inclusion complexation utilizing optically active host compounds, such as 1,3-dioxolanes la, 

lb, derived from tartaric acid, has now provided an effective method for optical resolution of a wide variety 

of racemic guest modifications.’ However, there are only a few successful studies for the optical resolution of 

a-substituted cyclohexanones.2.3 Because of our interest in host-guest inclusion complexation in the solid 

state, we recently attempted the optical resolution of 2henzylcyclohexanone (2a) using la and found that 

(R)-2a of 64% ee was obtained in 37% yield from a 1 : 1 inclusion complex of la and 2a.6 Encouraged by 

this finding, we carried out thermodynamically controlled deracemization”’ of 2a-c with 1 in basic suspension 

media (Scheme I), because this method permits the possibility of 100% conversion of starting racemic 2 to 

corresponding optically active 2. Herein we describe a novel method for the preparation of optically active 2 

in excellent chemical yield with high enantiomeric excess. 
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In a typical experiment, the suspension of 2 (250 mg), host compound 1, and sodium hydroxide (4 

equiv) in MeOH - I$0 (1 : 1, 25 mL) was stirred at room temperature for 2 days. The mixture was treated 

with a saturated NH,Cl aq. and extracted with ether. After evaporation of the solvent in vacua, the ketone 2 

and tbe host 1 were easily isolated by silica gel column chromatography? 

The Table clearly shows that 1) the R-isomer of 2a was enriched by la (entries l-3), and 2) these 

results correspond with the optical resolution in which the same isomer was included predominantly by la. 3) 

The use of one equivalent of la afforded (R)-2a with the highest optical purity (entries l-3). 4) lb 
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Table. Deracemization of cyclohexanones 
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Ia (0.5) 100 90 74 : 26 

(1) 99 100 67:13 

(2) 97 96 65:15 

lb (1) 100 99 36:62 

(2) 99 99 36:64 

la (1) 99 96 67 : 33 

(2) 99 96 66:34 

‘b (1) 100 96 61 :19 

(2) 100 96 67 : 13 

la (1) 100 93 75 : 25 

(2) 100 WP 99 cWa 94 : 6 (97 : 3)a 

lb (1) 100 69 50:50 

(2) 100 91 50:50 
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a: Deracemization was carried out in MeOH-Hz0 (2 :l) 

slightly favored (S)-2a (entries 4, 5). On the other hand, 5) rut-tb was converted to (R)-2b of 74% ee in the 

presence of two equivalents of lb (entry 9), and 6) 2c was deracemized to the R isomer of 94% ee with two 

equivalents of la (entry 11). 7) la could not be successfully applied to the deracemization of 2b (entries 6, 

7), and 8) lb could not recognize the chirality of 2c at all (entries 12, 13). 

Thus, the present study discloses that deracemization based on inclusion chemistry can provide a 

convenient and excellent method for the preparation of optically active a-substituted cyclohexanones. 

REFERENCES AND NOTES 
Toda’s group has been reporting a series of great success. see Toda, F.; Tanaka, K.; Okada, T. Chem. 
Comm. 1995. 639640. Toda. F.: Tanaka. K.: Infantes. L.: Faces-Feces. C.: Claramunt. R. M. Chem. 
Comm. 1995,‘1453-1454, andreferences atso cited the&n. 
Very recently, the resolution of 2-methylcyclohexanone was reported. Toda, F.; Shinyama, T. J. Chem. 
Sot., Perkin Trans. I 1997, 1759-1761. 
Optically active substances of a-substituted cycloalkanones have been prepared with great success by 
enantioselective protonation4 or alkylatiod of the corresponding enolates or enols of cyclohexanones. 
Fehr, C. Angew. Chem. lnt. Ed. Engl. 1996,X5,2567-2587, and references cited therein. 
Murakata, M.; Nakajima, M.; Koga, K. Chem. Comm. 1990,1657-1658, and references cited therein. 
Tsunoda, T.; Kaku, H. Unpublished results. 
The term “thermodynamically controlled deracemization” has been used by Pirkle.*” 
a. Pirkle et al. have successfully applied this unique method to an u-amino acid derivative. Pirkle, W. 
H.; Reno, D. S. J. Am. Chem. Sot. 1987,109,7189-7190. b. Thermodynamically controlled deracemization 
has also been observed in host-guest inclusion complexation of cyanohydrin, alkyl aryl selenoxide and 
2,2’-dihydroxy-l,l’-binaphthyl. Toda, F.; Tanaka, K. Chem. Lett. 1983, 661-664, Toda, F.; Mori, K. 
Chem. Comm. 1986, 1357-1359, and Brussee, J.; Groenendijk, J. L. G.; te Koppele, J. M.; Jansen, A. C. 
A. Tetrahedron 1985,41,3313-3319. 
The optical purity of 2 was determined by HPLC and/or GLC analysis using chiral column. The 
absolute configuration was determined by [a], and CD spectrum. see Meyers, A. 1.; Williams, D. R.; 
Erickson, G. W.; White, S.; Druelinger, M. J. Am. Chem. Sot. 1981,103,3081-3087. 

(Received in Japan 23 July 1997; accepted 4 September 1997) 


