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The alkylation of anions derived from primary and secondary nitriles using 

various strong bases affords tertiary nitriles in excellent yield. 1 However, 

only limited methodology exists for effecting the monoalkylation of primary 

nitriles. 
2 

We wish to report that lithium dialkylamides allow for the alkyla- 

tion of primary nitriles by a variety of alkyl halides to provide predominantly 

secondary nitriles (A). 

1) LiNR4' 
RCH2CN 2) R,X )RR'CHCN + R(R')2CCN 

1 2 
N N 

The relatively high pKa values of nitriles demand the utilization of a 

strong base to abstract an a proton. 3 Among the potential bases which were sur- 

veyed, lithium dialkylamides possessed a unique ability, relative to lithium 

alkoxides or alkyl lithium reagents, to effect the monoalkylation of primary 

nitriles. For example, the alkylation of propionitrile with benzyl chloride 

using lithium tert-butoxide afforded only a 14% yield of k (R=CH3, R'=CH2Ph) 

ana using tert-butyl lithium afforded a 90% yield of ?, (R=CH3, R'=CH2Ph). A 

variety of lithium dialkylamides proved equally advantageous in alkylating pri- 

mary nitriles. The yield of ,& (R=CH2Ph, R'=iPr) in the alkylation of 3-phenyl 

propionitrile with isopropyl bromide using five 

only varied between 72 and 82%. The use of the 

amides and diarylamides proved unsatisfactory. 5 

707 

different lithium dialkylamides4 

less basic lithium alkylaryl- 
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Lithium dialkylamides were derived from diethyl, diisopropyl, di-n-butyl, 
dicyclohexyl and N-isopropyl-N-cyclohexylamine. 

The alkylation of 3-phenylpropionitrile with methyl iodide, ally1 bromide 
or isopropyl bromide using lithium N-ethylanilide or lithium diphenylamide 
provided monoalkylated product k in less than 40% yield. 

For example, the alkylation of propionitrile with benzyl chloride using 
lithium N-isopropyl-N-cyclohexylamide showed the following temperature 
dependence (temperature,A/L): O', 10/86; -78", 80/14; -98", 80/14; 
-126O, 78/24. 

For example, increasing the time allowed for the generation of the lithio- 
nitrile affected the alkylation of propionitrile with benzyl chloride in 
the following manner (time, l/Z): 1 min, 38/54; 5 min, 80/14; and 25 min, 
62/38. Nrr) 

Increasing the equivalents of benzyl chloride used to alkylate propioni- 
trile from 1.05 to 2.0 decreased the yield of l_ from 80% to 60% and in- 
creased the'yield of &from 14% to 40%. 

M. W. Rathke, A. Lindert, 2. Amer. Chem. s., 93, 2318 (1971). -- 

Products had spectral and analytical data consistent with assigned struc- 
tures. 

For example, the alkylation of isobutyronitrile with l-bromooctane, 2- 
bromooctane, 2-bromopropane, 3-bromopropene and benzyl chloride provided 
the corresponding tertiary nitrile in 88, 71, 68, 70 and 89% yields, 
respectively. 

I would like to thank the University of Colorado and the Research Corpora- 
tion for their generous support. 



710 40. 9 

Table 1. The Alkylation of Nitriles using Lithium 
N-Isopropyl-N-cyclohexylamide. 

R 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

PhCH2 

CH3 

CH3 

CH3 

CH3 

Ph 

Ph 

Ph 

Ph 

Ph 

R'X 

CH31 

CH3CH2Br 

CH3(CH2)7Cl 

CH3(CH2)7Br 

CH3(CH2),I 

(CH3)2CHBr 

CH3(CH2)5CHBrCH3 

(CH2)4CHBr 

(CH2)6CHBr 

PhCH2Cl 

CH2=CHCH2Br 

PhCH2Cl 

Ph(CH2)3Br 

Ph(CH2)4Br 

Ph(CH2)2CHBrCH3 

CH31 

(CH3)2CHBr 

CH3(CH2)5CHBrCH3 

PhCH2Cl 

CH2=CHCH2Br 

Isolated Yields* 
l/2 NW 

71/14 

61/36 

63/36 

63/37 

70/30 

79/14 

85/l 

76/12 

67/l 

70/24 

64/30 

62/12 

65/32 

60/36 

60/10 

70/30 

75/16 

82/2 

63/18 

70/26 

* All nitriles were isolated by preparative layer cnromatography. The 
yield of monoalkylated nitrile J was calculated on the basis of primary 
nitrile, and the yield of dialkylated nitrile Lwas calculated on the 
basis of alkyl halide as limiting reagent. 


