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Reactions under mild conditions of primary amines with an excess of an 

organolithium reagent furnish (after hydrolysis) unexpected products: a-substi- 

tuted amines and ketones. 

In an adjoining communication, we reported that the ally1 Grignard reagent 

added readily to the double bonds of N,N-dimethylcinnamylamine (&) and cinnamyl- 

amine. 2 In extending 

to the tertiary amine 

1 I 

this work to organolithium reagents, we observed additions 

A to form addition products, 2 (52%) and 2 (56%).3 It 

RLi 
3 

hydrolysis 

hexane for 2a 
> PhCH2FHCH2N(CH3)2 

pentane foryb 
R 

a R- = - 
E R- = 

CH3CH2CH2CH2- 2 

(CH3)3C- - 

iS not certain that the tertiary amine function promoted these additions, since 

significant addition of n-butyllithium to l-phenyl-1-propene occurred under 

similar conditions. 

Reactions of primary allylamines and lithium reagents (3 equivalents) took 

an unexpected course. For example, hydrolysis of a reaction mixture obtained 

by refluxing a hexane solution of allylamine (3) and n-butyllithium furnished = - 

2187 
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RLi 
CH2=CHCH2NH2 hip 

hydrolysig RCH2CH2CR 

ketone A (30%). 

the alkyl group 

hexylamine (2) 

which the alkyl 

RCH2NH2 

5 
= 

3 R- = CH3CH2CH2CH2- 4 

Similar reactions seem to be general for primary amines in which 

is primary: under similar conditions, benzylamine (2) and G- 

furnished ketones 2 (20%) and E (32%).3 Primary amines in 

group is secondary undergo related reactions. Under similar 

R'Li 
hydrolysis P 

RCR' a R- = Ph- = 
hexane ii R- = CH3(CH2)4- 

R'- = CH3CH2CH2CH2- 

conditions, 2 furnished a mixture of 2 

The observation that i (43%) and 2 (6%) 

NH2 

Ph CH3 &H 
F&i hydrolysis 

hexane 

7 
= 

R- = CH3CH2CH2CH2- 

6 
= 

(25%), 2 (6%), 2 (6%), and s (30%).3 

but only minor amounts of 10 and 1Awere 
= 

YH2 
0 

PhCCH3 + Ph!&H3 + Ph!R + R!R 

; 
8 9 10 11 = - 

obtained when instead the reaction was carried out at room temperature suggested 

that the lithiated amine that (upon hydrolysis) furnished iunderwent transforma- 

tions under more vigorous reaction conditions that resulted in production of E 

and 11. This suggestion that a lithiated primary amine with even a tertiary 

alkyl group may undergo reactions that furnish ketones was confirmed when a 

reaction of z with ;-butyllithium in refluxing hexane led to formation of some 

10 and 11. 
= = 

A primary amino function seems necessary for these reactions. A secondary 

amine, PhCH2NHCH3, and several tertiary amines were isolated unchanged from 

similar reaction solutions. 

The formation from primary amines of the products reported above can be 

rationalized by reaction sequences in which eliminations of lithium hydride or of 

organolithium compounds from lithiated amines alternate with additions of organo- 

lithium compounds to the elimination products. For example, formation of the 

Products (g and 2) obtained from 2 under mild conditions could be due to a 
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sequence in which a critical step is loss of lithium hydride from z to form 13. - 

Because related reactions of monolithiated amines are not generally observed,l 

NH2 
NLI 

NLi2 

Ph I-U-I3 => E * 

NLi2 

Ph&HCH3 -1 Ph!!CIi3 =. 
I 

PhCCH3 

& 

7 12 13 14 
= = - 

1 hydrolysis 

1 

hydrolysis 

R- = CH3CH2CH2CH2- 
0 NH 

Ph!CH3 
I 2 

PhCCH3 

; 
9 8 
= = 

it is assumed that dilithiation is required for rapid elimination. Though 

PhCLi(CH3)NHLi rather than g might be responsible for the reactions of 7, 

lithiation at the u-carbon could not be involved in the reaction of primary 

amines (such as 5) in which that carbon lacks a hydrogen. Formation of the 

ketones obtained from 1, !&, and 2 could be explained by similar reaction 

sequences. 5,6,7 Formation of the products (10 and z) obtained from 1 with more 

vigorous conditions could be rationalized by a further reaction sequence (begin- 

ning with 14) that involves successive loss and addition of organolithium com- 

pounds. 

These reactions may find application not only for the synthesis of ketones 

and for the introduction of a-substituents into primary amines, but also for 

syntheses of products that might result from interception of the postulated inter- 

mediate species. Moreover, to the extent that the reaction scheme suggested above 

approaches reality, the ready elimination of lithium hydride, the slower but still 

remarkably facile elimination of organolithium reagents, 8 and the ready addition 

to lithiated imines (such as g) of organolithium reagents are noteworthy and 

merit further study. , 
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