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The rapid inversion of nonplanar trigonal nitrogen 

has so far prevented the resolution, into optically active 

isomers, of trisubstituted amines which are asymmetric only 

by virtue of the configuration at the nitrogen atom. .tiith 

the aid of Pi&? spectroscopy, homever, Bottini and Iioberts '1 1 

were recently able to show the existence of a definite ener- 

gy barrier in the inversion of certain three-membered cyclic 

imines. Since the structural characteristics of the transi- 

tion state for the inversion process should strongly influ- 

ence the rate of conformational isomerization, it may be an- 

ticipated that the introduction of substituents which would 

This paper is to be regarded as the third paper in the 

,-Zydroquinolone series. 
* * 

Abstracted in pert fron the forthcoming dissertation of 

..i.B.Speckamp, University of &sterdam, 1964. 
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destabilize the transition state will also tend t: inhibit 

the inversion phenomena, In suitably zbase:l svstems t!xLs in- " 

hibition may attain a magnitude which could become sufficient 

to germit t‘ne recognition 0; conformationa? isomerism by z;:- 

pno,iate physical methods, In this communication we wish to 

present evidence for the existence 0' hindere& inversion of 

the nitrogen atom in certain substituted benzoAuino:one sys- 

tems. 

The rvTiR spectrum of quinolone 1 il,ig.I) exhibits 3 re- 

cognizable pattern in which the four methxlene hydrogens at 

positions 2 and J appear as a pair of triplets centered at 

3,46 6 and 2.55 d respectively. The benzquinolonr 1: also 

shows a similar pair of triplet.: for the corres>onLini methy- 

lene protons though the signals .re sli@tly displaced to the 

lower fjeld region (Pig.2). Fiowever, in comparison to the 

spectrum of I the triplet due to the C2 protons from II ap- 

pears to be appreciably broadened in character. Such a broa- 

dening arises due to the non-equality of the twc protons and 

may be attributed to a hindersnce to the conformationa:, &an- 

ge of the N-H bond., The fact that only one of the triplets - 

due to C2 protons,is broadened is significant since it i@.ies 

t!:at the observed effect is not due to changes in t&i? eqaili- 

brium between the two haif-chair forms of the quincione ring. 
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The restriction to the inversion of nitrogen in this system 

is not so unexpected since the planar transition state V for 

the inversion will involve steric interaction of the type 

which is well known for the ortho hydrogens in the biphenyl 

system and for the peri hydrogens of the phenanthrene mole- 

cule. Recently, Curtin *) has shown that a similar interac- 

tion is responsible for conformational isomerism in certain 

g,lO-dihydroantbracene derivatives. From the foregoing dis- 

cussion it is suggestive that the replacement of the proton 

on the nitrogen atom in II, by a bulkier substituent, should 

lead to an enhancement of the observed hinderance to inver- 

sion. 

Examination of the NMR spectrum of III (Fig.3) in 

which the hydrogen is replaced by a bulky tosyl group shows 

that indeed the signal due to the corresponding C2 hydrogens 

has collapsed to a broad hump in the region 5.8 d - 4.4 6, 

That the tosyl group in III is itself not responsible for 

any unexpected influence on the spectrum is demonstrated by 

reference to the spectrum of compound IV (Fig.4) in which 

the N-CH2-signal clearly exhibits a normal triplet pattern. 
- 
Confirmatory evidence for the phenomenon of the hin- 

dered inversion of nitrogen in III was obtained by a study 

of the temperature dependence of its NMR spectrum. Fig.5 

shows the appropiate region of the NMR spectrum of III at 

4co, loo0 and 170°, in diphenyl ether. Xhile at 40' the spec- 

trum il: diphenyl ether again exhibits a broad signal for the 

,ethylene protons, this signal develops into a triplet at 100' 
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and is further sharpened in 

its structure at 170'. The 

observed chages in the 

spectrum are in xcord with 

the e:qected behaviour of 

the syster? at higher tempe- 

ratures vrhere the inversion 

rate is sufficiently increa- 

sed so as to eliminate the 

unequal shielding of the C2 

protons of the benequinolone. 

Fig.5 
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The phenomenon of restricted inversion of nitrogen has 

b‘zen observed in several other compounds incorporating the 

essential features of III and a detailed discussion of these 

systems will be presented elsewhere. attempts to develop sui- 

t&le derivatives which may permit the resolution of an asym- 

netric nitrogen are also in progress in this laboratory. 

The spectra at 40°C were recorded on a Vsrian ZL60 

c::ectroneter using a 10 76 CDCl 
3 

solution, while the high tem- 

Lx;ture measurements were mede on a Varizn &60 spectrometer 

usin: a diphenyl ether solution. 

;.c:~-loaledfements 

.ie sre deeply indebted to Drs.P.f:.Korver for the spec- 

L 1 iie.;.surements and for valuable discussion0 :.e should sl- 

c,2 1.x2 to thsnk Drs,r.J.vzn der La& of the ,pectroscopic 

Xvision of this l&orctory for helpful criticism. 
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