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The use of stereospecific long range couplings in 

the elucidation of complex molecular structures is of consider- 

able importance and has been the subject of a number of 

recent reports (l-3). The interaction of protons separated 

by four single honds is of particular interest in the study 

of saturated cyclic systems. Hovever, the paucity of data 

on sim.ple molecules containing protons which conforn to a 

near planar zlczag configuration seriously- limits significant 

correlations of 
4 
JHH 

with respect to bond angles and sun- 

stituents. 

Recent re?orts(h-7) on the n.m.r. parar?eters of 

sul,stituted 1,3-dioxanes clearly show that the 4 2nd 4,s 

srbstituted col?ounds exist in the chair confornation with 

the suhstituents equatorially disposed as depicted in the 

followinK structure. 
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The 60 Mc./sec., n.m.r. spectrum of 4-phenyl- 

1,3-dioxane and a slow sweep of the resonances for protons 

2a and e are depicted in Fig. 1. The calculated spectrum(a) - 

is in good agreement with the observed spectrum and the AB 

portion corresponding to 2a and 2e is depicted in Fig. 1. - - 

The interaction of 2e with 6e was expected since they conform - - 

to a planar zigzag arrangement(l-3). However, the additional 

couplings of.D.9 and 0.5 c.p.s. were not expected on the basis 

of systems thus far studied(2). A slow sweep of the normal 

resonance(100 Mc./sec.) of 2 is depicted in Fig. 2A, which 

not only shows the geminal and vicinal couplings, but an 

additional coupling of 0.9 c.p.s. The resonance of z de- 

coupled(9) from 2e is depicted in Fig. 2B, and clearly shows - 

that 
II 
J2e5e = 0.9 c.p.s. This appears to be the first case 

of an interaction across five single bonds within a rigid 

system. 

The various coupling constants for 4-phenyl-1,8- 

dioxane were elucidated by the double resonance technique and 

are depicted in Table 1. A number of long range couplings 

of 0.5 cps. or less were indicated by the spectra and some 

of these are listed below. 
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PIG. 2. NMR spectra, A, normal resonance for 
resonance of 2 decoupled from & (A 

ipr=oton 2, and B, the 
3.39 Ppn). 
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TABLE I 

Coupling Constants for 4-phenyl-1,3-dioxane(c.p.s.) 

Geminal Viclnal Long Range 

J 
2e2a 

= -6.9 
J4a5a 

= +11.0 

J5e5a = -13.2 J4a5e = + 2.8 

J6e6a = -11.2 Jga6e = + 5.0 

Jga6a = +11.0 

Jge6e = + 1.7 

J5e6a = + 2.8 

IJ2e5el = O.9 

(tentative assignment) 

I I 
J2e6a = 0.5 

I I 
J6e4a = 0.5 

lJ6a4al = o“4 

1J2e5el and IJ2e6el , respectivcl;.. 

These results indicate that considerable caution 

should be used in assigning 1onE ran&e interactions, since 

a planar zigzag arrangement is not necessary for CouplinEs 

of the order of 0.5 c.p.s. Furthermore, coupli;,:s of the 

order of 1.3 c.p.s. between protons se~zrate? :-_, fi:-e single 

ionds rr.ust be considered. 
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