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It has been demonstrated by many authors that a nitrogen atom can be a
chiral centre which gives rise to anisochronism of the geminal proton systems.
In such cases however, NMR spectroscopy gives signals attributable to isochro-
nic protons unless the nitrogen configuration is made relatively stable in
the NMR time scale, When the nitrogen inversion is hampered owing to such
structural factors as::

(1) ring strain in aziridine and azetidine derivatives,

(2) steric hindrance,

(3) bonding of the nitrogen with atoms carrying electron lone pairs, e.g. in
derivatives of hydroxylamine, hydrazine or difluorocamine,

resolution of the geminal proton signals can be obtained by taking the spectra

at low temperatures 1 .

Methyldibenzylamine (Tcﬂ -~140°C in CHZ-GHCI) is the only hitherto
reported example of acyclic tertiary amine for which the above method gives
satisfactory results3'4. In similar cases the best effects were obtained by
protonation of the nitrogen lone pair (NMR spectra recorded in sclutions of
'l:r:i.fluo::-oa.cet:l.c5 or formic acids™, or in aqueous solutions of sufficiently
low pH values7). The restricted inversion of nitrogen was also observed by
NMR spectroscopy of amine hydrochlori.des8 and quarternary ammonium <=¢:lnpcvumla9
in organic solvents.

Harris and Sp::'agg10 have demonstrated the possibility of stabilizing the
nitrogen configuration by involving its lone pair in a bond with a sulphmur
dioxide molecule. In this communication we would like to report the use of
aluminium organic ocompounds as the species coordinating with the nitrogem.

As it is shown in Fig.1 and Table 1, in the spectrus of an approximately
equimolar mixture (1:1+1) of methylaluminiumdichloride ( L.l) and methylisopro-
pylphenylamine ( B) in benzene the two methyls of the isopropyl group appear
as a pair of doublets thus giving evidence of the restricted inversion,
While the B:A ratio increases a gradual averaging of the C-methyl signals
occurs. This is presumably due to the exchange of the amine molecules in
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room temp Al-CH,4

Fig.1. 1-PrN(Me)Ph:MeAlCl, = 1:1+1 in benzene

the complex and rapid nitrogen inversion within the free amine. An additional
support of such interpretation is provided with the low-temperature (-7900)
spectrum in toluene { Fig.2) in which the free amine, present in the gample in
a considerable excess, and the complexed amine give separate signals of the iso-
propyl group. Broadening of the resonance lines is heré probably due to the
8till operative amine exchange and poor resolution (high viscosrby of the solu~
tion).
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 Fig.2. i-PrN({Me) Ph:MeAlCl, = 1:0+5 in toluene

Similar exchange reactions have been shown earl_;er to proceed either by the

°N1 mechanism [as in systems containing (Cd3 3N and /Ch3)3B11 or by the Sﬁ1 an%
SN2 mechanisms simul taneously Las in systems containlng(CH 20, (02H5 2O and BF3 J
In our case the life-time of the B-A1 complex depends on coqcentration of B;
consequently it seems that in the presence of the free amine in excess the ex-
change takee place rather by 32 than SN1 mechanism, The waaker and bulkier

Lewis acid dimethylalumlniumchloride(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 A2:B ratio, as a sharp singlet and a somewhat broadened doublet
respectively (PFig.3).
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Fig.3. i~PrN(Me) PhzMe,A1Cl = 1:2 in benzene
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At -50°C the life-time of ‘the AZ'B complex increases and the diastereoto-
pic S-methyl and Al-methyl groups become anisochronous (Fig.4).
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Fig.4. i-PrN(Me)Ph:Me,A1Cl = 1:1 in toluene
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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
Com d Solvent | Temperature Chemical shifte($)®
poun olven o 5
°c) CHy=C®  |CH,-N CHy-A1

i-PrN(Me) Ph Benasne ambient 0.90 2,44 -
MeA1012 " " - - -0.35
1-PriN(Me) PhzMeAlCl, =121+ 1 " " 0.3831.37 2.50 -0.53
§e2A101 Toluene =50 - - -0.31
i—PI‘N(Me) Ph:MezAlCI=1 =1 " =50 0.2731.29| 2,33 [-0.63;-0.49

a. The benzene peak (¢ 7.15) and Me toluene peak (5 2.15) were used as
internal references
b. Doublets J= 6.8 cps
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