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The two methyl groups in p-substituted phenylhydrasones of acetone occupy magnetically 

non-equivalent sites, thus giving rise in general to two singlet resonance absorptions in the 

NMR spectrum’. Y. Shvo and A. Nahlieli' have used the temperature dependence of the methyl 

region to calculate the barrier to syn-anti isomerisation of phenylhydrasones of the dimethyl- 

ester of oxomalonic acid and of acetone. AG+values at the coalescence temperature were report- 

ed to be very little influenced by the substituent on tricoordinated nitrogen. These results 

would support a lateral shift rather than a rotational mechanism for the isomerisation. It was 

noted that the separation of the methyl signals is temperature dependent even in the absence of 

exchange between the two sites, (i.e. when the ratio of exchange is very slow). A Nannschreck 

and U. NocUe have reported that the ring protons in - 
D 

N-B?le2 remain non-equivalent 

(ABCD nattern) up to at least 150°. We wish to report our observations on a series of compounds 

of the general structure Rl R2NN=C(CH6)2. Table I shows the chemical shifts (T values) of HeA 

and Meg in 1-bromonaphthalene and diphenylether. When Rl is hydrogen and R2 a substituted phenyl, 

the substituent has almost the same influence on the chemical shift of MeA and Meg. The dependence 

of the chemical shift of the methyls on the Hammet up constant is linear. The lower field signal 

is assigned to the methyl group anti to the Rl and R2 groupsl. Column 7 in Table I gives the 

difference in chemical shifts (AT) obtained by subtracting the t-values of MeA and Meg of compounds 

2-9 from the corresponding r-values of 1. Changing R2 from phenyl to methyl (compd 7) has little 

influence on MeA but brings Meg downfield by 0.154 ppm. Changing Rl from hydrogen to methyl 

(compd 9), Meg is shifted downfield by 0.407 ppm whereas MeA is only slightly influenced. A simi- 

lar effect is observed for compd 6. The changes of the spectra due to temperature were reversible 

although partial decomposition was observed for some colapounds. Fig la shows the spectre of 

p-nitrophenylhydrasone of acetone at 60°, 160' and back to 60°. The dependence of Au (methyl 
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Fig. 1. a) Compound 4 5% in solvent A. b) Ccmpound 9 5% in solvent A. c) Compound 4 5% in 

solvent A and in the presence of acetic acid at 170°. 

accidental removal of the non-equivalence we believe has nothing to do with a process of exchange. 

The presence of acid (acetic acid) catalyses the process of syn-anti iscmerisation as shown in 

Fig lc for the p-nitrophenylhydraaone of acetone. As anticipated the presence of acid could 

reverse the reaction and iscmerixaticn could occur as a result of rotation about the C-N bmd of 

the protonated species {(Me),C-NRNR,R,)+ (cf. reference 4). 

A number of publications examine the inversion barriers in systern(containing C-N bonds such 

as guanidines, imines etc.) and the results support an inversim (lateral shift mechanism) of the 

sp2 hybridized nitrogen atcm rather than rotation about the C=N double bond involving a dipolar 

5.6 transition state . The failure to observe any coalescence (exchange) in the systems examined 

might be due to the mutual repulsion of the lone pairs of electrons on the two nitrogens which 

destabilize the transition state. 



3674 

32 

: 
24 

u 

> 
Q 20 

18 

60 100 140 180 
Temperature ‘C assistance. 

lh 35 

Y. Shvo and A. Nahlieli' report a 

coalescence temperature of 134' for the 

N-methyl-N-phenylhydraxone of acetone 

(compd 9) in hexachlorobutadiene 

(AGf21 Kcal/mol). We examined this 

compound in two different solvents and 

we observed no coalescence up to 200' - 

under our experimental conditions 

(Fig lb). However, when compounds lp 

and 9 were examined in hexachlorobuta- 

diene or 1,1,2,2-tetrachloroethane (5% 

solutions) coalescence was observed in 

the range of 90° to 150'. The exact 

coalescence temperature depends on the 

purity of the solvent. Work is in 

progress to study the behavior of hydra- 

zones in halogen containing solvents. 

We thank Mr. S. Chourdakis for 

AU vs.temperature for compd 1,4,7,8 and 9 in 1-bromonaphthalene. 
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