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additive alkylation with alkyllithium or Grignard reagent. Most of these 

preparations proceeded in high yields (more than 80%). 

The authors found that the N-methiodides (2) of the I-methylimidazol-2- 

alkanol (2) were easily converted to the corresponding carbonyl compounds (2) by 

stirring a two-layers mixture consisting of the methiodide (z), appropriate 

organic solvent (e.g. EtOAc, C6H6, iPr20) and excess of 10% K2C03 aq. (Method- 

A). The K2C03 aq. could be replaced by sliqht excess of 0.2N-NaOH aq. con- 

taining more than four equivalents of sodium 6-aminocaproate as a trapping 

agent of aldehyde which was added in order to prevent self-aldol condensation 

of the product in the aqueous phase 5) (Method-B). The Method-A is recommend- 

ed for producing ketones or aromatic aldehydes, and the Method-B for producing 

aromatic or aliphatic aldehydes 6) . 

TYPICAL PROCEDURE FOR METHOD-A: A suspension of 1 methyl-2-(I'-hydroxy-1'1' 

-diphenyl)methyl-IH-imidazole (4~, 1.32 g) in a mixture consisting of iodo- 

methane (5 ml) and ethyl acetate (25 ml) was refluxed for 2 hr followed by 

evaporation of the volatile portions 7) . Benzene (5 ml) and 10% K2C03 (10 ml) 

were added to the crystalline residue and the mixture was warmed at 60" under 

stirring and N2 atmosphere for 2 hr. Evaporation of the organic layer gave a 

crystalline residue, which was distilled under vacuum to afford an almost pure 

benzophenone. Yield, 0.88 g (96.6 %). 

TYPICAL PROCEDURE FOR METHOD-B: A solution of I-methyl-2-(I'-hydroxy-3',7'- 

dimethyloct-6-en-I-yl)-lH-imidazole (4&, 2.36 g) 8) in ethyl acetate (25 ml) was 

refluxed for 2 hr in the presence of iodomethane (5 ml) followed by evaporation 

of the volatile portions 7) to give a crystalline residue, to which 6-amino-l- 

caproic acid (5.24 g), lN-NaOH (50 ml) and benzene (20 ml) were added and the 

two-layers solution was stirred at 80" under N2 atmosphere for 5 hr. The 

mixture was acidified with 10% HCl and extracted with benzene. The organic 

solvent was evaporated after drying to afford an almost pure citronellal, which 

was distilled under vacuum. Yield, 1.15 g (74.5 %). 

Stabilities of the imidazole moiety under various conditions were checked 

by using s as a sample and the compound (&) almost survived under the follow- 

ing severe conditions commonly required for removal of other protecting groups: 

IN-KOH/CH30H/700/7hr; 20% H2S04/700/7hr; H2/5% Pd-C/C2H50H/1 atm./r.t./18hr; 

NaBH4/CH30H/r.t./20hr; LiA1H4/THF/r.t./N2/20hr; CF3COOH/r.t./24hr; A1203/CH30H/ 

1Ohr. Although & was oxidized with pyridinium chlorochromate (PCC) to give 

the ketone (s) in more than 60% yield, the corresponding 0-trimethylsilylated 
9) compound (s) was inactive toward the oxidizing reagent . 

Requiring activation step for demasking seems to be a new concept in the 

organic synthesis and to be somewhat biomimetic because preactivation with co- 

factors is often observed in the enzymatic reactions 10,ll) 

Isolation of the imidazole counterpart from the reaction mixture of the 

Method-A or the Method-B was unsuccessful probably because of its high solubili- 

ty in water or instability in such aqueous basic medium. The authors had been 
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TABLE 1. REPRODUCTION OF CARBONYL GROUP BY METHOD-A AND METHOD-B 

Entry Substrate R1 R2 M&hOd Yield (%Ja 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

n-hexyl H 

Me2C=CH(CH2)2CHMeCH2- H 

3,4-(OCH20)-C6H4- H 

3,4-(OCH20)-C6H4- H 

cyclohexyl H 

'sH5- 'sH5- 

'gH5- 
CH3- 

n-hexyl CH3- 

n-butyl 
'gH5- 

R1,R2= -C6H4-CH2CH2CH2- 

8-methoxybenzo- 
(bjfuran-2-yl 

CH3- 

A 

A 

83.9 

79.0 (74.5jC 

92.8 

47.1 

84.8 

quant.(96.6jc 

quant. 

quant. 

quant. 

quant. 

quant. 

a: These were obtained by GLC analyses using an internal standard. 
was used instead of CH31. c: Isolated yield (5 

b: Me2S04 
- IO mmole scale experiment). 

aware that the methiodide of $ decomposed slowly in hot organic solvent in the 

presence of a small amountof water to give valerophenone. Thus the methiodide 

of 4J was heated by prolonged refluxing (3 days) in 90% ethanol to give valero- 

phenone (86% yield) and evaporation of the mother liquor also gave hygroscopic 

crystals (mp 90' in a sealed tube, 63% yield) which could be identified as 1,3- 

dimethyl-IH-imidazolium iodide by comparison with a pure sample prepared from 

Land CH31. Therefore the reaction mechanism of the present cleaving reaction 

is suggested as follows. 

1,3-Dithiane and O-protected gem-cyanohydrine moieties can be regarded as 

"functional protecting groups" because their active hydrogen atom is replaceable 

with electrophiles 12) . On the other hand, the present protected form (2) can 

also be considered to be functional in the case of R'=H because the hydrogen atom 

can be substituted with nucleophile via ketone (2). Therefore the present 

procedure will provide a different and useful route to prepare ketones and alde- 

hydes. The present methodology 10) will not provide us only further little 

advantages such as easy separation of the basic product (2 or 5_) from neutral 
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by-products and relatively easy crystallization of 4_ (or its salt) 7) , z (or its 

salt) or 7 _, but combinating applications with other methodologies will also give 

us further benefits on syntheses of more complex molecules, Several applica- 

tions are under investigation 13,14) * 
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