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Sumnary: It is shown that the title compound , as well as related compounds, give temperature depend- 

ent chemical shifts owing to population changes between rapidly equilibrating rotamers, and not as 

a result of dynamic NMR effects. 

Somekawa et al. ’ have recently observed "extraordinary splitting patterns" in the 'H NMR of the 

N-alkyl group (ethyl, isopropyl, isobutyl, but not methyl) in various tetrahydro-2-oxo-3-azocine 

I: R1 = CH2CH3; R2 = CN 

II: R, = CH2CH3; R2 = C02CH3 

III: R1 = CH(CH3)3; R2 = C02CH3 

IV: R1 = CH2-CH(CH3)3; R2 = C02CH3 

V: R1 = CH2CH3; R2 = H 

derivatives (I to IV) and related compounds. In I, II, and IV the y-CH2 resonances have two quite 

different chemical shifts which persist to 2OO"C, and the authors deduce that AC* (presumably for a 

process which exchanges the environment of the CH2 protons) is greater than about 23 kcal/mol. 

Although this deduction is quite correct, the authors' do not seem to appreciate that an exchange of 

the chemical shifts of the diastereotoplc2 CH2 protons of an tj-alkyl group in these compounds E- 

quires an inversion of configuration at C-3, which is a chiral center (asymmetric carbon), in m- 

tion to a conformational process (a ring inversion, which changes the chirality of the ring system). 

Inversion at C-3 will not take place unless some bond to that atom is broken, and is therefore not 

expected to be occurring under the conditions used. 
3 

Furthermore, the authors do not distinguish between two completely different phenomena: (1) a 

true dynamic NMR effect, where line broadening, followed by coalescence and line resharpening, takes 

place, and (2) a mere merging of lines resulting from temperature dependent chemical shifts, and 

taking place without any line broadening or resharpening. The latter effect undoubtedly explains 

the "coalescence" of the methyl resonances in the l&isopropyl 

claimed AG* of 21.6 kcal/mol is thus meaningless. Furthermore, 

claimed that AG* for the CH3 groups is 19 kcal/mol, whereas for 

group in III at near 140°C. The 

In IV(R1 = CH2-CH(CH3)3, it fs 

the methylene group AG* is > 22.8 



kcal/mol. The sudden apparent appearance of two separate processes is not explained by the authors. 

In fact, the behavior of the isobutyl compound is excellent evidence that the new interpretation 

given above for the isopropyl compound is correct. 

The interpretations given above also undoubtedly hold for compounds labelled 2, 3, and 4 in the 

original paper.' Finally, Somekawa et al. have made the key observatlon that V,Wwhych lacks the 

crucial chiral center at C-3, gives a clean quarter for the 1-a methylene protons. Thus, ring in- 

version in V is fast at room temperature, as expected,4 and takes place between two iso-energetic 

mirror-image conformations. The l-al methylene protons in V are therefore not diastereotopic at 

room temperature. 

There Is nothing unusual in the (large) temperature dependence of the chemical shifts of the & 

alkyl substituents in compounds , such as I, which have an asymmetric carbon, and which have the 

possibility of existing in more than one conformation or rotameric form.5 In a solution of I (and 

related compounds) the ring is probably largely in the conformation found in crystalline I, where 

the cyano group is exo, but the ethyl group should exist as more than one rotamer about the N-CH2 

bond, unlike the situation in the crystal. Since the two (or perhaps three) rotamers are different, 

they will have different energies and be differently populated at different temperatures. As 

pointed out by Somekawa et al. the environment of the N-CH2 protons consists of groups wh-lch are 

highly magnetically anisotropic. Thus the two N-CH2 chemical shifts will be sensitive (and diff- 

erent) functions of the populatfons of the rotamers, as observed. 
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