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STLDIES OF THE EIXCTRONIC STRUC'lY~R3S IN MONONImONAFH- 

THOL-2 DERIVATIVES BY THE l iV AND VIS SPECTROSCOPIC 

METHODS 

G. 2usek and L. 3-a j er-Janczewska 
Institute of Chemistry, ljniversity of Wrockaw 
F.Joliot-Curie 14, 50-383 Wrockaw, Poland 

A shift of the K band in the spectrum of mono- 

substituted benzene C6H5-X may by to some extent con- 

sidered a measure of the electron donor or acceptor 

strength of the X substituent . However, it should be 
emphasized that the knowledge of only ax expa value 

does not allow to determine the spectral nature of a 

certain unknown X substituent since the bathochromic 

shift of the K band occurs both = when this substitu- 

ent is awcochromic /electron donor/ or when it is 

anti-auochromic /electron accept or/. 

1' 

H,X 

It was found in many instances2 that the K band 
is particularly sensitive to the substitution of the 
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382 RUSEK AND PRAJER-JANCZEWSKA 

aromatic ring. On substituting the ring with the X 
and Y substituent of opposite natures the K band shift 

is large, larger than the additive effect of the sub- 

stituent. These deviations are the larger, the more 

pronounced are the electron donor or acceptor proper- 

ties of the substituent. It seems3 that in the case 

of disubstituted benzene derivatives only the para 

isomers absorb as single chromophores owing to maxi- 

mum coupling between the substituent and the ring. On 

the other hand, in the meta and ortho isomers the 

monosubstituted chromophores are partially isolated 

and, hence, the spectra of these disubstituted benze- 

ne derivatives are hybrid spectra of monosubstituted 

compounds. A convenient measure of deviations from 

idditivity is the value2: 

The ratio Ah;F*/dAcalc* is lower than unity x,y 
if X-Y, or, if X and Y have the same sDectral nature. 

On the other hand, it is higher than unity if X and Y 
differ in their spectral natures. 
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MONONITRONAPHTHOL-2 DERIVATIVES 383 

The results of calculations with the  above as- 

sumption in Rind, f o r  the nitro derivatives of naFh- 

t h o l - 2  are summarized in Table 1. 

TABLE 1 

Calculation of the measure of deviation from additi- 
vity for mononitro derivatives of naphthol-2 
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384 RUSEK AND PRAJER-JANCZEWSKA 

As shown, the results obtained confirm the con- 

siderations carried out for the benzene derivati- 

ve~"~. Nitronaphthols-2 with conjugated systems ab- 

sorb as one chromophore as evidenced by the high ra- 

tio of Axi3'/ A l g y '  whereas for the other iso- 

mers their absorption is similar to the additive model 

of single chromophores, although the overall nature of 

the spectrum demonstrates quite clearly the domination 

of the nitro chromophore /FIG.l/. The K bands found 

are merely the ones corresponding to the K bands of 
nitronaphthalenes absorptions and only some of them 

exhibit shoulders corresponding to the residual ab- 

sortion of naphthol-2. 

The effect of solvent Folarity on the positions 

and intensities of the absorption bands in the UV and 

Vis spectra of mononitronaphthols-2 and their acylated 

derivatives seems to be interesting. During prelimina- 

ry studies a highly-coloured solution was found to be 

formed during dissolution of samples in the concentra- 

ted sulphuric acid. However, the product obtained was 

too unstable /the ttlife-timelt of the product was shor- 

ter than the period necessary to measure a full UV-Vis 

spectrum/. This suggested that the product obtained 
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FIG. 1 

Electronic spectra of nitronaphthols-2. 
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TABLE 2 

'Ithe absorption bands for 1-nitronaphthyl-2-derivatives: 
l/ 2-hydroxyr 2/ 2-acetoxy, 3/ 2-mesyloxg - depending 
of solvents. 

NO n-hexane 

1/ 220 243 275s 225s 305s 320 337,5 

2/ 220 244 2603 275s 285s 

3/ 221 295s 320 350 

38 5 

d i oksane 

1/ 223 251 275s 2853 337,5 385 
2/ 222 253 290s 307,5 321 350s 

3/ 208s 223 252 280s 290s 310s 320 
3 50 

HCl0, 72% 

1/ 194,5 207,5s 221 254 288s 410 600 

2 /  207,5s 221 253 300 410 510 700 

3/ 193 207,5s 221,5 260 328 353 
~~~ 

conc. H2S0 

2/ 195 202,5 252,5 290 292,5 322s 400 
490 540 700 

3/ 195s 208s 221 2 48 325 375 

Remarks: 8 - shoulder; E:  i - increases, d = decrea- 
ses; D - disappears; i - after 24h, l ~ l ~  - 
after 1Omin. up to 
1 Omin. 

2-1/2&, x m  - after 
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MONONITRONAPHTHOL-2 DERIVATIVES 387 

is an ion-radical. This supposition was confirmed by 

a typical EPR spectrum measured. 

Studies were a l s o  initiated on +he effect of a- 

cidic groups in the acylated derivatives of mononit-. 

ronaphthols-2 on their UV-Vis spectra. Preliminary 

results obtained for l-nitro-2-oxynaphthalenesare 

summarized in Table 2. 
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