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In a previous comunication (1) we have described a combined 11.m.r. 

and neawinfrared spectroecopic method for the estimation of the position 

of equilibriu between the nitroropbenol end quinone moaoxime forma of 

np-nitrorophenolrn and have established by n.m.r. the occurrence of 

wti isomerir~ in the quinone monoxime form. Some of our results 

havebeen subsequently confirred (2). 

We now wish to report the study of a range of derivatives of np-rdtroso- 

phenol" which gives some insight 

the tautomeric equilibrium , end 

on the -anti equilibria. 

into the factor8 affecting the position of 

reveal6 a novel type of long-mnge effect 

An inspection of our previous data (1) together with the results 

sunmwised in&&& 1, reveals a number of regularities: 

1)The quinone monoxime form predominates in the 

majority of cases studied Ba far , with the exception of entries XVI - XVIII 

Uith these compouuds , the predominsnce of the nitroso form is pre~mnahly 
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determined by 11.1.1. ; accuracy f. 2$ unless otherwise stated. 
b : By n.m.r. for I; by mawinfrared for II - XVIII. 
c : InsufficIently soluble to allow accurate determination. 
d : Overlap of signals does not allow detemination. 
e : Apparently a single species. 
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due te the rtrong intramolecular hydrogen bonding of the phenolic hydmxyl 

group with the adiacent carhonyl. It is possible that the presence of 

substituemts,which are capable of meromeric electron uithdnwal,fevour the 

nitrorophenol form per SQ, e.g. the 2-cyana compound (XIV) , but even in this 

last ceae the possibility of a waker intramolecular interaction of the 

phenolic hJdrogenwith the cyuno group ( presumably a type ofpi-bonding 

with the triple bond) exists, since the phenolic hydrogen of 2-cyanophenol 

itself (es a & solution in chloroform) resonates et 8= 6.6, i.e. somewhat 

downfield of most phenolic -OH resonances. The two effects are, however, 

difficult to separate on the basis of presently available date. The 

effect of subetituente on the equilibrium appears to be additive (c.f. 

in particular , entry XV.). 

2) With a variety of substituente et C-2 , the m 

forms of the quinone monoxime predominate, although, olearly, the 

differences in energy between the gyp and && forma are small. The 

aavn_directingneffect of eubstituents is approximately additive(c.f. 

entries X and XI ) in the case of 2,Ldisubstituted derivatives. It should 

also be noted that the directing of the -N-OH group into the m config- 

uration does nt& depend on the dipole along the bond joining the 2-eubstit- 

uent to the quinonoid ring end is apparently not effected by the solvent 

used ( although,for reasons outlined elsuhere,(l) the choice is limited). 

Perhaps the most striking feature is the remarkable similarity of the 

percentage of BIT! forms present in the neutral and anionic species. The 

effect thus appears to be of a novel tyPe. 

3) We have previously observed (1) that gyp-&& 

isomeriaetion of quinone monoxime forms in dioxan solutions can be 

accelerated by the addition of aqueous hydrochloric acid, while Uffmann 



100 No.2 

(2) has found (and ve have confirmed ) that the addition of trifluoro- 

acetic acid reeulted in the slovine &g of the want% interconversion. 

We have aleo found that aqueous trifluoroacetic acid has a similar effect 

to aqueous hydrochloric acid. These observatione may be rationalieed 

by proposing that in absence of added acid the isomerieatioa proceeds a 

the route (1) fir& postulated by Havinga (3) and adopted by oureelves (1) 

and Uffmann(2). The addition of trifluoroacetic acid alovs down the 

aanti(and nitroeophenol - benaoquinoae monoa-ime ) interchange by 

suppressing the concentration of the ionised intermediate. 
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In addition , it is possible to postulate at least two alternate 

routes (2 and 3) in the presence of aqueous acide. 



No.2 101 

ROUTE 3, 

The choice between these ( or other alternatives ) would,however,rsquire 

accurate determinations of the acid-base strengths of the various species 

in each particular solvent system and a detailed ldnetic study with 

rigourously dried solvents. 
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