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OXIDATION OF ALCOHOLS BY TRANSITION METAL COMPLEXES PART V.l SELECTIVE 
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Summary. Selective catalytic monoalkylation of arylacetonitriles by 

primary alcohols can be achieved at < 100' using a catalyst prepared 

in situ from rhodium trichloride, triphenylphosphine and sodium carbonate. 

RuH2(PPh& is a more effective catalyst for this process. 

Alkylation of the active methylene group of arylacetonitriles (1) is 

usually effected by the use of strong base and alkyl halides 233 or dimethyl 

3 sulphate . Phase transfer methods have also been used. 4 Dialkylation can be 

readily achieved 5 and may be an important side reaction in monoalkylation 

procedures. A few examples of high temperature base catalysed alkylation of 

arylacetonitriles by alcohols are known. 6 

Our previous work on the catalytic N-alkylation of amines by alcohols' led 

us to study (Table 1) the transition metal catalysed C-alkylation of 

arylacetonitriles by alcohols (l+ 2). 
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Introduction of a E-chlorosubstituent (lb) accelerates the ethylation 

procedure (Table 2). 2-Propanol failed to alkylate (la). When benzyltrimethyl 

ammonium hydroxide (110 mole%) was used in place of sodium carbonate for the 

reaction of (la) with methanol in the presence of 5 mole % of the "in situ" 

rhodium catalyst, benzyl transfer occurred to give (5; 31.5%). The dinitrile 

(4) undergoes cyclisation and alkylatlon leading to enaminonitriles (5). 

Thorpe-Ziegler cyclisation of some dinitriles by potassium hydride to give 

enaminonitriles has been reported. 
8 

The attempted alkylation of (6a) using the 

(3) (4) 

"in situ" rhodium catalyst and ethanol (24h, 

(7a; 6.5%) and (8a, 7%). With methanol (12h 

32%) and (8b; 34.5%) were obtained. The ass i 

(5) a R=CH3 
b R=C2H5 

78') led to a mixture of (6b; 169/o), 

64’) only the isoquinolines (7b; 

gnment of structures to isomers 

(7a,b) and (8a,b) is based on their 
1 H-nmr spectra (CDC15) and those elf their 

acyl derivatives, in particular on the chemical shift of HA e.g. (7a; HA 6 6.22), 

(8a; HA 6 6.27), (7~; HA 6 7.98) (8~; HA 6 6.80). The isoquinolines are formed 

in the absence of transition metal. 
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b R=C2H5 b R=CH3, d=H 

(8)a R=QHs,d=H 
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+ MH2 _c RCH2CH; + M 
CN 

(9) 

The precise nature of the active catalyst is uncertain but the mechanism 

shown in the scheme accords with our previous work. 197 The arylacrylonitrile 

intermediate (9) was detected in reactions catalysed by both the "in situ" 

rhodium catalyst and more particularly in those catalysed by RuH2(PPh5)4. Thus 

in the reaction of (la) with ethanol catalysed by RuH2(PPh3)4, the intermediate 

(9; R=Me, Ar=Ph) was present to the extent of ca. 55% after 2 h. [lH-nmr 

6(CDC15) 2.22 (d, 5H, CHMe) and 6.94 (q, lH, Gee)]. 
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