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It has been demonstrated by many authora that a nitrogsn ator can be 5 

chiral centre which gives rice to anieOChroni= of the -1 pro*= aJ5tw• 

In such caeee however, l!MB spectroscopy give5 eignal5 attribuwle tQ 15ochro- 

nit protons unleee the nitrogen configuration 16 made rddiraQ stablo in 

the BEE time scale. When the nitrogen inveFsion i5 -pered OUing to smah 

structural factor5 a8z 
(11) ring strain in aeiridine and aeetidine derivatives, 

(2) steric hindrance, 

(3) bonding of the nitrogen with atoms carrying electron lone paire, e.g. in 

derivatives of hydroxglamine, hydrazine or di?luoW, 

resolution of the geminal proton signal5 can be obtalned by taking the spectra 

at low temperatures 1,2 

Methyldibensy&ne (Tc- = -14oOc in %-cBCl) is the only hitherto 

reported example of acyclic tertiary apline for rhioh the above method givea 
satisfactory resulte3w4. In similar cases the beet effecte were obtaIned by 
protonation of the nitrogen lone pair (EMR spectra recorded in eolutione of 

trifluoroacetic' or formic acide6, or in aqueous4 solutione of eufflcientl~ 
low pH values'). The restricted inverelon of nitrogen m dLuo observed by 
NMR spectroscopy of amine hydroohloridseg and quarternary mum carpauaneg 

in organic solvents. 

Harris and Spragg'" have demonstrated the possibility of etabilislng the 
nitrogen configuration by involving its lone pair in a bond dth a tie 

dioxide molecule. In this cnmrmlnication we would like to report the w &. 
aluminium organic oo~poda aa the species c ooJmMtinglfiththenitrolgn. 

Aa it is showh In Fig.1 and Table 1. In the epeetnam of an apetely 
equimolar mixture (1:l.l) of methylaluminlumdiohloride (A,) and met~lisopro- 
pylphenylamine (B) in benzene the two methyla of the leopropyl graup apm 
as a pair of doublets thus giving evidence of the reetrictedimersion. 
While the B:A ratio increases a gradual avonaging of the o_retlyl m 
occurs. Thie ie predumably due to the exchange of the m rols~es b 

607 



room temp 
9 

the complex and 

support of such 

Fig.1. i-PrN(Me)PhzUAlCl2 = 1:l.l in benzene 

rapid nitrogen inversion within thetiee amine. An additional 

interpretation is provided with the low-temperature (-'79'C) 

spectrum in toluene (Fig.2) in which the free amine, present in the sample in 

a considerable excess, and the complexed amine give separate signals of the iso- 

propyl group. Broadening of the resonance lines is here probably due to the 

still operative amine exchange and poor resolution (high viscosity of the solu- 

tion). 

temp-52 _ 1"' 
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Fig.2. I-PrN (Me) Ph:&eAlC12 = 1:0*5 in toluene 
. 

Similar exchange reactions have been shown ear&er to proceed either by the 

and 

BFg2]. 

sl mechanism [ as in systems containing (C;r3j3N and (CH3)3B1' or by the SN1 

sB2 mechanisms simultaneously [as in systems containing(C113)2C,(C2~)2C and 
In our case the life-time of the B-A, complex depends on concentration of B; 

consequently it seema that in the presence of the free 'amine in excess the ex- 

change takes place rather by SN2 than SNl mechanism. The waaker and bulkier 

Lewis acid dimethylaluminiumchloride(A2) gives with B a less stable complex. In 
this case the Al-methyl and C-methyl signals appear at room temperature, indepen- 
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dently of the %:B ratio, as a sharp singlet~and a somewhat broadened double& 

respectively (Fig.3). 

room temp ’ N-CH, 

C-CH3 
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Fig.3. I-PrN(Me)PhrMe2AlCl = 1~2 in bensene 

Pit 

At - 

%-me 

,50°C the life-time of the A2- B complex increases and the diestereo 

'thy1 and Al-methyl groups become anisochronous (Fig.4). 

AxHs 

t‘p-y~ ~ c2H3& 
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to- 

Fig.4. i-PrN(Ye)Ph:Me2A1C1 = I:1 in toluene 

In our opinion further investigations on the amine-Lewis acid 

complexes with diastereotopic proton systems should give much information on 

the nitrogen inversion as well as the mechanism of formation and reactions of 

the complexes. 

Table 1 

Compound Solvent 
Temperature 

(OC) 

i-PrN(Me)Ph Benanne ambient 

hleA1C12 n " 

i-PrN(Me)Ph:MeA1C12=1:1*1 " " 

Ke2A1C1 Toluene -50 

i-PrN(Me)Phdde2A1Cl=l:l It -50 

Chemical shifts(6)a 

Cx3-Cb CHp wpl 

0.90 2.44 - 

-0.35 

0.3811.37 2.50 -0.53 

-0.31 

o.27;1.29 2.33 -0.63;~0.49 

a. The benzene peak(J 7.15) and Me toluene peak(s2.15) ware used as 

internal references 

b. Doublets Jg 6.8 cps 
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