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hr interest in the reactions of E-nitraamaines with orgauomstallic reagents2 led 

us to study and nor report here the action of llthlum and meguesium metals on some 

uitroaamines. Metallic lithium or magnesium reacts with compouuds containing C-O bonds 

by one-electron transfer to produce radxcal anions vhich damerise to 1,2-dxols3. We 

have found that these metals react rith the N-N=0 functions of &uitrosaaunes to give 

the parent secondary amine6 as the inam products, presumably by the cleavage of the 

q-N bonda 

Table 1 gives the experimental details of the varxous reactions. The formation of 

the secondary smines may be explained by the follovxug mechaulsm : 

M b4 
R2N&0 -> RSN-N-O- + M+ -> R2N%+ 

1 

"zN.5"' H2° + R2NH ; - -20 

+ c 1 lN0 
1 

•,- * N20 

'Phe radical anion 1, probably formed by su electron-transfer process, may not be very 

free from the metal wrface and vould more likely react vith au&her atom of the metal 

than dimerlae or react othervise. The species gvhich may be the monomer of the corres- 

sanding hyponitriteS vas not isolated. If it was formed it probably vould dlspropor- 

tiouateg'10 under the reaction conditions produclng nitrous oxide. Although ve did not 

>ositivelf ldeutlfy nitrous oxide ve did observe the evolution of a colourlees gas 

iuring the reaction. 

The cleavage reaction to produce the secondary amines seems to be faster With 

lithium then with msgnesium (Table 11, probably reflecting the elecfropoeltive nature of 

4heae metals. Under similar oondltions the yield of the secondary amine decreasea along 

le folloving series : 

Ph2N-NO , PbRN-NO , R2N-NO 

;inoe the secondary smiue is formed by the cleavage of the N-N bond, tbe above series 

lay also represent the decreasing ease with *hich this bond is cleaved by the metals. 
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Thie le feasible 

electron pair of 

because a phenyl group would be expected to delocalize the lone 

the &no ultrogen and as a result the double bond character 
11 of the 

N-N bond vonld be lovered. Thle makes the N-N bonds III E-phenylated nitros@lnee more 

vulnerable to cleavage than those IP !+lhylated ones* 

Table 1. Fieactions4'5 of E-naltroaamines with lithxum and magneaxum 

NJtrosamlne Metal Ether Temp Time Products' &reacted 

(mole) (gram-atom) ml OC hr ($ yield) nitroaemine (S) 

Me2KNo (0.10) Ll (0.30) 75 27 2 Me2Nh (some)7 hie2rJNO (a lot) 

Me2Nho (0.10) a&g (0.30) 50 35 4 bte2NEi (trace) bie,hhO (a lot) 

I@u2NNo (0.05) Ll (0.15) 75 27 2 g-ti2N11 (2)' n_Bu,NNo (89) 

@u2NN9 (0.05) Mg (0.15) 50 35 4 kBu2Nli (0.5) II-Pu,NNo (96) 

PbEtNNQ (0.05) Li (0.15) 75 27 2 PbEtNH (19)7 PhTXNNO (a lot) 

PhEtNNO (0.10) I&g (0.30) 15 35 4 Ph%NH (8) PhEtNN0 (88) 

Pb2mo (0.05) Li (0.15) 75 27 2 Ph2NH (25)' Ph2NN0 (65) 

w2NNo (0.05) Mg (0.16) 75 35 4 n2N11 (6) Ph2NNo (90) 
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These rertions vere etopped deliberately after deflnlte lntervale to compare the 
yielda. The yields of the secondary aminea therefore are not necessarily the best 
obtainable. 

The products were identlfled by TLC under at least three different solvent condltlons, 
by b.p./=.p., and where pO88ible also by mxxed m.p. 
b.p. and superimposable 73 and estimated by GLC. 

Dxhutylemlne was identzfled by 
All other producta were estimated 

by veqhing after separation by column chromatography. 

There were ds0 formed mall amounts of nitrogen-containing wbstances, presumably 
polymeric in nature, but these were not identifred. 
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