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SI0OQll rterlc inhibition of resonance is well&n-, 8terlc 

enhaucement of re8onanoe is almost unknown. We report In 

thi8 COI8muniCatlOn the eleotrlc dipole mament8 of a number 

of cornpound which indicate that there 18 sterlc enhancement 

Of ZW8OnBnCe in 8Omb 8Ub8titUted 8lli8Oh8 and thlO8nl80188. 

The data given ln Table 1 reveal certain Interesting 

pOint8. 

Table f 

Ani ole 

P-t-Butyl-l-fluoro 

P-t-Butyl-4-ohloro 

I-Bromo-2-t-hutyl 

4_Chloro-2-methyl 

I-Bromo-2-&ethyl 

4-Brcmo-2,6-dine thy1 
L 

p(D) fn 
C6B6 at 3C°C 

2.16 

2.64 

3.74 

2.58 

2.52 

2.27 

Reference 

Coolpound 

p-F.C6H4.CMe 

&+1.C6H4.w 

p-Br.C($i4.CMe 

p-c1.Cg84.ae 

p-Br.CgH4.ae 

p-Br.C6H4.W1, 

r(D) 

2.04' 

2.322 

2.233 

2.32 

2.23 

2.23 

t B.J. Loonub 8nd La. 8utton, J* Amer. Chm. Sot. 
a, 1564 (19481. 

2 C&o Cope1 and I&#'. Eusg, u. u, 3584 (t95f). 

' Cap. spUrth and W.8. Walls, u. 2, 3230 (1932). 

21 



22 Steric enhancement of resonance No.25 

In p-halogenoaniaoles the dipole moment acts toward6 

the ha1 ogen . So an alkyl group such a8 t-butyl or methyl, 

when present ortho to the methoxyl group, should be 

expected to cause 8 slight increase in the moment. This 

is indeed the case with 2-t-butyl-4-fluoroanisole. There 

is, however, a much higher increase in the moments of 

2-t-butyl-4-chloro- and 4-bromo-2-t-butyl-anieole. The 

moment Of 4-bromo-2-t-butylanlsole is even greater than 

the sum of the moments of p-bromoanisole and t-butylbeneene. 

4-Chloro- and 4-bromo-2-methylanisole also have significantly 

higher moments than those of p-chloro- and p-bromo-anisole, 

respectively, though the differences for the t-butyl compounds 

are larger. It ie also of interest to note that the moment 

of 4-bromo-2,6_dimethylanisole is almost the 881118 a6 that 

of p-bromoanisole. The larger moments of 2-t-butyl-4-chloro- 

and 4-bromo-2-t-butyl-anisole seem to be due to the O-meth&l 

occupying a position away from the alkyl group- Sucn a 

preferred orientation will restrict the rotation of -iMe 

and the probability of it6 attaining planarity with the 

bensene ring will increase. Then the following structure, 

in which the halogen expand6 its valence shell by utilising 

one of its vacant d-Orbltdl6, make6 a greater contribution 
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to the ground state of the molecule. When the halogen 

involved is fluorine, there can be no d-orbital resonance. 4 

If the above reasoning is correct, the dipole moments 

of 2-methyl4-nitroanisole , 4-methoxy-3-methylacetophenone 

and methyl 2-methyl-4-nltrophenyl sulphide should also have 

moments higher than those expected. Furthermore, the 

dipole momenta of 2,6-dimethyl-4qitroanisole, 4-methoxy- 

3,5-dimethylacetophenone and methyl 2,6-dimethyl-4-nitro- 

phenyl sulphide should almost be the same as or even lower 

than the moments of p-nitroanisole, p-methoxyacetophenone 

and methyl p-nltrophenyl sulphide, respectively, because 

in the former compounds there can be no preferred orienta- 

tion of -0Me or -SYe to cause enhanced resonance. On the 

other hand the two ortho methyl groups will cause steric 

Inhibition of resonance. With a view to testing these ideas 

the dipole moments of compounds listed in Table 2 have been 

experimentally determined and tney have also been calculated 

for comparison. 

The dipole moments of 2-methyl-4-nitroanisole, 4-methoxy- 

+methylacetophenone and methyl 2-methyl-4-nitrophenyl 

sulphide are seen to support the concept of steric enhancement 

of resonance* The difference between the observed and 

4 V. Baliah and (Miss) Y. Uma, Naturwiss. s, 512 (1958). 
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ComRound 

Steric enhancement of reeonence 

Table 2 

No.25 

Dipole moment (D) 

Calod. for 
Cree rotation 

of -0Ke 
or -SW 

R-lUtroanfeole 

2-Methyl-4--nitroani6010 

2,6-Dime thyl-4-nl tro- 
anlsole 

R-Methoxyacetoghenone 

4_Yethoxy-+methyl- 
aoetophenone 

4-Hethoxy-3,5-dimethyl- 
acetophenone 

methyl 2-methyl-4- 
nitrORheILy1 s~phfde 

Methyl 2,6-dimethyl-4- 
nitrophenyl tiphid 

4.77 

3*5t 

3.31 

3s49 

4.365 

4.77 

4.12 

4.51 

4.77 

4.09 

3*37 

3.62 

3.78 

3.99 

4*17 

calculated momenta of R-nltroaniaolo Is 0.23 D which Is 

attributable to the resonance lntoraation of the -0MO 

und -MO2 groupr. But In the 0860 of 2-metQl4-nitroani’role 

the difference between the observed and caloulated munentr 

18 0.58 D, the observed value being higher. Thin o8n on.ty 

be interpreted to mean that the reoomarxse interaction of 

5 H. Lumbroao and G. Dumas, Bull. sot. chlm. France 
651 (t955). 
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-0Me and -NO2 in this compound is greater than in p-nitro- 

anis ole . The same.may be said of 4-methoxy-3-methylaceto- 

phenone and methyl 2-methyl-4-nitrophenyl eulphlde. The 

view that there is steric enhancement of resonance In the 

above compounds gains further support from the fact that. 

the expected stork inhibition of resonance Is revealed 

in 4-substituted 2,6-dimethylanlsolea. 


