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A variety of methylalkylnaphthalenes have been lsolatod as 

products of dehydrogenatlon of various types of terpenoids. 

Though the formation of a naphthaleue is easily revealed bgr 

Its ultraviolet absorption characteristias', the oxaot 

identlfloation of an unknown naphthalene calls for con- 

siderable more effort, sometimes involving the synthesis 

of various possible alternatives. We now wish to report 

a procedure by whlah it is possible to oonsiderably res- 

trict the number of possible alternatives. 

It is evident that proton magnetic resonance (PMR) 

spectrum of a methylalhylnaphthalene oan reveal the number 

of methyl, Isopropyl or ethyl groups, t%e to the cheslcal 

shift between the methyl groups directly attached to the 

aromatic ring and those attached through other alkyl carbon 

1 R.A.Friedel. and M. Orchin, Ultraviolet Spectra of 
Aromatic compounds, John Wiley and Sons, 3ew York 
(1951). 
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11ZW2 In connoctlon with some othar investigations 

ia proposs ln this Laboratory, a mmber of methpl- 

naphthalen had become available. A arltlaal 8tudY of 

t@oir P.HB spectra yielded the valuable lnformstlon that 

the position of the methyl signal (aromatla) Is govemod 

not only by its position (6 or B) en the nuolaxsr krt ala+ 

by the disposltlon of the neighbourlng alkrl IWOUP(S~. 

The following gsnaeralisatlons can be made38 

1. A methyl group attached to the @-position 1s 

always doshielded (- 7 ops) ln oomparison to 

when situated on the p-positlon4. 

2. A r&&l or alkJ1 group ortho to a methyl 

group mtaally shlold (Y 4 cps) each others 

tionloaated metato each other the extent 

of diamagnetic shielding becomes less (-2 ops) 

and is absent for p=r& orientation. When a 

methyl group has alkyl/methyl grasps at both 

the ortho and the m&a positions only tha 

ortho is consldcd (for aalculatlons). 

2L.M. Jacbn, Applications of Nuclear IhgnetlC 
Rosonanao Spoufzosaogy in Organ10 Christry, 
pergsmon Press, London (1983). 

%$.daa dlsuussed haoln, ha+0 boa obtalnod 

on - 10% 
ian A-d0 High Besolution lllLH Speetrometm, 
solutions ln CC14 tith tetramothylsllane 

as an Internal reforonoo. !lbo values are rsported 
in aydles/see. frontatramethylsilaneas sero. 

%lso see: 5. Pujlwara and T.Walnal, Analyt.Cha. 
3, 1086 (1901). 
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3. A methyl in the p-position to another 

methyl results in a considerable para- 
S magnetic shift (- 12 cps) . 

4. When an alkyl (other than methyl) and methyl 

group on two different rings have the 

r0li0vag disposition 

thre is again a paraamgnettio shielding, 

though to a lesser (- 3 ops) extent. 

The validity of these rules Is best illustrated W 

a comparison or the actual and mlaulated values ror an 

assortmat of methyl (alhyl) naphthalenes. BY taking the 

methyl signals in 1,6-dimethylnaphthal~e (I) as standard 
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for the o(- and ~-positions, and applying the above 

gcbaerallsatlons ( allmaxlsed in II, III), the positlons 

of the atethyl. signals for scneral mathyl~phth~enes have 

bean approximated Wluea In paranthesfs) and compared 

with the experimental &&a (Chart 1). It is clear from 

these that the rgresarent is quite good. 
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Theso aqdrlcal rules ham be= used with graat 

l dtratago in assigning structures to various methyl- 

naphthaleues obtained durlug oertain dehydrogmiatlon 

studios designed to determine the extent of non-angular 

methyl group eliM.Bations under dlffuvlt exp~lmuhl 

eonditioas; these results will be reported elsewhco. 

In wuneetion ufth this work it har also beeu Souud that 

the trinitrobasae oomplexes of those uaphthalenos could 

be dirautly used for the PMR studies. This is useful 

when only a small quantity of the uaphthalene ir availahte 

aa itstrluitrobazeuo aomplex. The spectra are take 

on a more or less saturated roltitiou (-1s) in C+; the 

three protons of the triultrobmmeue mlety (sharp singlet 

at N 550 cps) serve as a useful aeaaure of the methyl 

couut of the naphthaleue; soaottires the signals are 

shifted to the higher field rtrength to the extent or 

2-4 cps as eompared to those in the spectrum OS the 

pure uaphthalcae. 


