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domain of SBR or SBR-P than in those of other resins. The 

higher effective pH in the microdomain of SBR or SBR-P, 

therefore, does not appear to be directly related to the en

hanced yield of the methylation reaction in the presence 

of these resins.

Alkylation of phenolate anions is involved in the prepara

tion of many pharmaceuticals. The anion-exchange resins are 

cheap, and separation of the catalyst from the products is 

very simple when the resins are used. Thus, ion-exchange 

resins may have wide applications in various synthetic reac' 

tions, especially on industrial scales.
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Selective oxidation of allylic and benzylic hydroxy groups 

in the presence of aliphatic hydroxy groups is a useful trans- 

form가ion in organic synthesis. Although there are several 

reagents available for this purpose, these oxidizing agents 

do not show sufficient selectivity, or are not generally appli

cable, or are not readilly available. For example, the widely 

used manganese dioxide oxidizes aliphatic alcohols in certain 

cases.1 Even chromium (VI) reagents such as bis(tetrab나tyl- 

ammonium)dichromate2 and 4-dimethylaminopyridinium 

chlorochromate,3 which have recently reported and were

Table 1. Oxidation of Benzylic and Allylic Alcohols with NiO2-

AI2O3 in Benzene

Alcohols Products Time, h Yield,"

benzyl alcohol benzaldehyde 3 98

sec-phenethyl alcohol acetophenone 3 97

-anisyl alcohol 力-anisaldehyde 5 (85)

benzhydrol benzophenone 2 (95)

allyl alcohol acrolein 3 98

3-buten-2-ol 3-buten-2-one 2 98

crotyl alcohol crotonaldehyde 3 99

cinnamyl acohol cinnamaldehvde 3 98

geraniol geranial 6 85

1 2 2 (90)

& The yields were <determined by GC. b The yields in paren-

theses are isolated ones.

/O、> M/人 2Uli
O-CMe2 O-CMe2

claimed to be superior to other selective oxidizing agents, 

still oxidize saturated primary and secondary alcohols to a 

significant extent. We have also reported that potassium fer

rate,4 potassium ruthenate,5 and potassium manganate6 under 

phase-transfer catalysis conditions selectiv이y oxidizes allylic 

and benzylic alcohols. Although nickel peroxide, NiO2f has 

been known as an oxidizing agent for a long time7 and has 

been used for the oxidation of alcohols,8 its utility has been 

limited in organic synthesis because it has not shown advan

tages over versatile manganese dioxide, MnO》Another rea

son for the limited utility of nickel peroxide is its insolubility 

in organic solvents. This problem, however, can be overcome 

by employing heterogeneous reactions on solid supports. In 

this communication, we report that a solid mixture of nickel 

peroxide9 and Woelm 200 basic chromatographic alumina1( 

is a more efficient and selective oxidizing system for allylic 

and benzylic alcohols than the most widely used manganese 

dioxide. We have also found that NiQ-AlQ system cleaves 

vicinal diols.

The oxidation on the solid support in the present work 

was performed by stirring the benzene solution (10 mZ) of 

an alcohol (1.00 mmol) with the solid mixture11 of nickel 

peroxide (0.46 g, 1.50 mmol) and ALO3 (W-200-B) (0.46 g) 

at room temperature under nitrogen. After completion of the 

reaction, the solid reagent was removed by the filtration and 

evaporation of the solvent afforded the product. Benzyl alco

hol was readily oxidized to benzaldehyde by this solid oxidiz

ing agent in 2 h in 98% yield. Other benzylic alcohols were 

similarly transformed into the corresponding aldehydes or 

ketones in high yields as shown in Table 1. NiO2-Al2O3 sys

tem was also effective for the oxidation of allylic alcohols 

to the corresponding a, P-unsaturated aldehydes or ketones. 

On the other hand, aliphatic primary and secondary alcohols 

such as 1-decanol, 1-dodecanol, 4-phenylcyclohexanol, and 

2-heptanol were not oxidized by N1O2-AI2O3 in prolonged 

reaction time at higher reaction temperature. Table 1 clearly
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Table 2 Oxidative Cleavage of Vicinal Diols with NiO2-Al2O3 

in Benzence at 50

Diols Products Time, h Yield,咿

Zraws-l,2-cyclohexanediol 1,6-hexanediaI 5 75

l-phenyl-l>2-ethanediol

benzaldehyde

+
formaldehyde

5 98

1,2; 5,6-di-O-isopropyli- 

dene-D-glycer-

1,2-O-isopropyli- 

dene-D-glycer- 

aldehyde

14 52

3 4+formaldehyde 10 (43)

flThe yields were determined by GC. "The yields in paren

theses are isolated ones.
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indicates that NiCVAkCb system oxidizes benzylic and allylic 

alcohols to the corresponding aldehydes or ketones in short

er reaction time and in much higher yield than either acti

vated MnO2 or NiO2 alone. For example, NiO2-Al2O3 oxidizes 

geraniol to geranial in 85% in 6 h at room temperature were- 

as MnO2 oxidizes geraniol to geranial in 50% in 90 h at 50t?.12 

Efficiency of NiO2-Al2O3 system was more clearly shown in 

the oxidation of a carbohydrate allylic alcohol 1. Oxidation 

of allylic alcohol 1 to ketone 2 was sluggish with activated 

MnO2 or NiO2 alone. Other various oxidizing agents such 

as PCC, PDC, and KMnQ under phase-transfer condition 

were not efficient and provided complex mixtures of prod

ucts in certain cases. N1O2-AI2O3 system efficiently oxidized 

compound 1 to its ketone 2 in 90% yield.

NiO^ALCb system also cleaved vicinal diols as shown in 

Table 2. l-Phenyl-lt2-ethanediol was converted to benzalde

hyde and formaldehyde in 98% yield in benzene at 50t. 

At room temperature, however, quite long reaction time was 

required and the yield was substantially lowered. 1,2.5,6-Di- 

O-isopropylidene-D-mannitol and a carbohydrate diol 3 were 

also cleaved to the corresponding aldehydes in reasonable 

yi이ds. The ease of using Ni02-Al203 in organic solvents for 

cleavage of diols indicates that this solid oxidizing agent may 

prove to be a useful alternative to sodium metaperiodate 

or lead tetraacetate.
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There has been considerable interest in reactions cataly

zed by ferrocenylphosphine derivatives of metals such as 

Rh, Ni, Pd, Pt, and Au1-10. Of various chiral and achiral fer

rocenylphosphine ligands those that have been most widely 

explored in connection with homogeneous catalysis are 

(r]5-C5H4PPh2)2Fe(BPPF), (n5-C5H5)Fe(n5-C5H3(CHMeNMe2) 

PPh2-l,2)(PPFA), and(n5-C5H4PPh2)Fe(n5-C5H3(CHMeNMe2) 

PPh2-l,2)(BPPFA). We have recently been interested in the 

synthesis of rhodium and iron complexes incorporating these 

ligands principally for use as catalyst precursors in the 

catalytic hydrogenation of polynuclear heteroaromatic com

pounds11 and in the CO2 activation for the synthesis of carba

mates12,13, respectively. During the course of our investiga

tions we have noticed that the above ligands form a wide 

range of complexes with various coordination modes: a typi

cal chelating bidentate, a monodentate diphosphine, or a brid

ging ligand in dimeric and trimeric species.


