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cp10hexule 364 19.500 bO0 39.m 1 147.2 145.6 122.1 122.5 

Bwuew 370 18.500 lo3 388.500 2 12b.9 100.8 
162.5 161.3 

Di- 374 18.500 CO4 38,ooO 6 160.1 

chloroimae 368 la.500 bos 41 ,wo 3 114.3 rb7.b 
102.7 

102.0 

DichloWhoe 364 18.000 brl al.500 5 I 101.5 

Acetalitrile 369 18.500 b06 bo.ow b 162.2 138.3 186.2 

Ibtb8nol 370 18,500 b20 bo.ow 1' 152.5 153.0 152.7 142.6 

122.7 122.6 115.3 

In contrast, compound II presents a single and more 
2~6' 12s.~ 

intense transition: no shuulder is to be observed and this 33' 128.8 129.1 129.1 129.5 

fact is typical of an hydrazone structure.’ 4' 130.7 130.5 130.5 12b.3 
The sign&ant Merence between the NMR signals 

related to the labile proton precludes any doubt on the 
possible structures: the low-shift signal is to be ascrii to 

Wth addition of EC1 

an~HbondandthehiehshiftsignaltoanN_Hbond;this 
is in keeping with previous results reported on azo- 
hydrazone tautomerism by Swab Moreover, the lar8e 
diflerence between the chemical shifts of HZ proton (7.3) in 
IandH~proton(5.3)inncaoberelatedtothelackofring 
c~rmnf in compound II. il8.5 
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“C NMR offers a decisive proof: the chemical shift 
(11.3) of carbon 4 in compound I is close to the value for 
the carbon&earing hydroxyl group in 2,6dimethoxy- 
phenol (134*7), whereas in compound II, the ChemicaI shift 
(W.2) corresponds to that of a quinonoid carbonyl group 
(187.0 for p-benxoquinone). 

Filly, it should be noted that: 
(a) InthecaseofI,thepeahsrektedtotheCatomsof 

the unsubstituted ring are very similar to those of ax* 
benxene and p-methoxy axobenxene; 

(b) On the other hand, these C atoms in II exhibit 
significant ditlerences with those of axobenxene and 
p-methoxyaxobenxene. 

Thiscanbeexpfainedbythefactthatthelonenitro@n 
pair of ekctrons conjugates &II the asps ring 
8ndtllus2and4atmsarcnKmslIic~. 

Froa~ inspection of Tabk 3 it should be noted that in 
tbeULpCofHcarboas2aad6,respectively3aad5,show 
distinct signals. This fact can be related to the relatively 
high barrier of isome&ation surrounding the -C=N 
bond; moreover, with addition of HCl trace amounts this 
sphtung d&pears, owing to the catalytic e&t of tJbe 
H’ ions restthing in a considerabk lowering of the 
isomerixation energy barrier, hence the coalescence of 
theconcer&peaks. 

The nature of the compounds being elucidated, the 
possible occurrence of tautomerism may be considered. 
PromtheUVdata~~inTabklitmaybeinferred 
that the main transition for I and II undergoes a positive 
solvatochromy and the shifts may be readiIy interpreted 
in the classical quantum mechanical treatment of the 
solvent e&L Moreover, neither meson of the 
absorptioo profile nor signiticant variation of the ab- 
sorption coe5cient e was observed as the solvent is 
Varied. 

In add&ion, variation of temperatme did not alIect the 
spectra. Thus, at ambieot temperature, the ~~~~~ is 
entirely shifted towards axo and hydraxone forms for I 
and II, respectively, a conclusion supported by the NMR 
spectra. 

It is noteworthy that tk two posable symmetric sub 
stitutions by OMe groups fncu each of the tautomets, 
‘&is original result may be interpreted by the donor 
abii of the OMe group, which results in a stabiin 
of the hydraxone tautomer II, according to the following 
scheme: 

Such a mesomer effect is not possible for hydrnxone I, 
hence the opposite result for this compound. 

It was also possttie to underline the d&rent 
behaviour of these tautomers when submitted to light 
excitation. 

(a) I undergoes a normal tmns -+cis isomcrixation, 
followed by a 5rst order relaxation; 

(b) No transient in henxene, dioxane, acetonitrik, 
tuethano1 (r > IO cs) could be obse~ed for II by gash 
photoiysis. Moreover, no photochromic behaviour in this 
time scale was detected on parent compounds: the 
hydrazone tautomer of 4phanylaxo-1-naphthol and 
CquagY the 1&aththoquinoue-N-methylphenyi 
hydrazone. This warrants the genera&&on of the ab- 
sence of the truns -_) cis isotnerization (T > 10 ps) for the 
hydraxone tautomer of p-hydroxaxoic compounds: this is 
most important for the interpretation of the photo- 
chromism exhibited by these compounds, particularly 
when both tautomen are present prior to light excitation. 

Usiq~ UV, ‘II and “C NMR it was possibk to under- 
hoe the non-trivial rok of symmetric substitution by two 
OMe~~~~~~~OH~up,~~~ 
of p-hydroxy axobenxene: 3,S substitution leads to an 
axe structure and 26 substitution to an hydraxone one, 
the tautonzrism equilibria being in both cases totally 
displaced irrespective of the solvent. This allowed to 
investigate for the first time some properties of an 
hydraxoae structure that displays neither any su~ti~nt 
~~~~~~~~OH~r~yMe~p~~ 
NH atom. 

- Synthesis of comPouud f. 0.025 mok of 2Jdimctboxyphenol 
and 2.15 x 10-j moka of ~yridiae wen dissolved io 20 ml EtOH. 
The mi3hu3 was cookd’tb -1aS Dkonium 3alt ~a.9 added 3ad 

rePctad~30min.Tbesolnbacamcbrowaandwasc~kdto 

-~a~~;~~~w~~~~~,a~s- 

t3lbtkm from giacial ACOH g3ve I: f.p. 13P (lup’,. 
C,,H,,N& C. 65.10% (65.17%); H. 5.46% (553%); N. lO.EJ% 
(lOAs%). 

7Ie pnpomtion of II. Following the above proccdurc with 
3,4dhthoxypkeaol this was unsuccessfld. 0.025ulole of 3.4 
dim&oxyp&nof and 25 x 10-j moles of pyridine were dissolved 
in 50 ml EtOH. The mixture was cooled to -10” aad diaium 
saltwasaddcdzaaoraa#cpptappca&iiamcdh1y.Thisppt 
was rccrystalhd ia 1SO ml distihtcd water with IOmi of N 
NatC4. After coo&, tke ppt was yelbw: 6ltratbn and drying 
at 800 (dwiag 12hr) kd to II: m.p. Us9 C,~N~*N&: C, 65.10% 
(65.0%): H, 5.46% (X34%); N, 10.85% (11.01%). 
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