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Abstract: Based on host-guest inclusion complexation in the solid state, o-substituted cyclohexanones
2a~c were deracemized using optically active host compounds in alkaline conditions to optically active 2
in excellent chemical yield with high enantiomeric excess. © 1997 Elsevier Science Ltd.
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Host-guest inclusion complexation utilizing optically active host compounds, such as 1,3-dioxolanes 1a,

1b, derived from tartaric acid, has now provided an effective method for optical resolution of a wide variety
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of racemic onest modification
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However, there are onlv a few guccessful studies for the nnhr-a] resolution of
ver only a few success
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a-substituted cyclohexanones.™ Because of our interest in host-guest inclusion complexation in the solid
state, we recently attempted the optical resolution of 2-benzylcyclohexanone (2a) using 1a and found that
(R)-2a of 64% ee was obtained in 37% yield from a 1 : 1 inclusion complex of 1a and 2a.° Encouraged by
this finding, we carried out thermodynamically controlled deracemization’® of 2a~c with 1 in basic suspension
media (Scheme 1), 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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Vo 2a: R = CH,Ph
1a: Ri=Rz= -(CHz)s- b: R = CH,CH=CH, (Scheme 1)
b: Ry= Ph, Ro=H ¢: R = CH,CHzOMe

In a typical experiment, the suspension of 2 (250 mg), host compound 1, and sodium hydroxide (4
equiv) in MeOH - H,0O (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 vacuo, the ketone 2
and the host 1 were easily isolated by silica gel column chromatography

The Table clearly shows that 1) the R-isomer of 2a was enriched by 1a (entries 1~3), and 2) these
results correspond with the optical resolution in which the same isomer was included predominantly by 1a. 3)
The use of one equivalent of 1a afforded (R)-2a with the highest optical purity (entries 1~3). 4) 1b
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Table. Deracemization of cyclohexanones

(o} (o}
é/ R host é'/ R
NaOH (4 equiv) H20/MeOH=1/1
racemic r.t, 2days optically active
entry R h0_51 recovery of recovery of ratio of guest
(equiv.) host (%) guest (%) (R:8
1 PhCHp- 1a (0.5) 100 0 74:26
2 (2a) m 99 100 87:13
3 ¢4 97 98 85:15
4 1 (1) 100 99 38:62
5 4] 9 99 36:64
6 CHz=CHCHo- 1a (1) 99 9 67 :33
7 (2b) ] 9 98 66 :34
8 1b (1) 100 2% 81:19
9 @ 100 98 87:13
10 MeOCH,CHx 1a (1) 100 93 75:25
11 {2) @ 100 (99 % (96)2 94: 6 (97: 3%
12 b (1) 100 89 50:50
13 @ 100 91 50 :50

a: Deracemization was carried out in MeOH-H,0 (2 :1) .

slightly favored (S)-2a (entries 4, 5). On the other hand, 5) rac-2b was converted to (R)-2b of 74% ee in the
presence of two equivalents of 1b (entry 9), and 6) 2¢ was deracemized to the R isomer of 94% ee with two

equivalents of 1a (entry 11). 7) 1a could not be successfully applied to the deracemization of 2b (entries 6,
7), and 8) 1b could not recognize the chirality of 2¢ 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.
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