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While we had noticed some "anomalies" in 13C NMR spectra of polymethyl- 
l,3,5-trlthlanes but had not been able to present a good rationale, 1) Eliel et 
al recently drew attention to the slmllar "anomalies" in dloxane and dlthlane 
series wlthout furnlshlng the explanation 2) This publlcatlon prompts us to 
describe our similar flndlngs on the chemical shifts together with a finding 
on an anomaly of the coupling constant in 1,3,5-trlthlane derivatives in a 
preliminary form 

13 C NMR spectra of polymethyl-1,3,5-trlthlanes (l-7) were recorded on a -- 
JEOL JNM-PFT-100 FT NMR system as 25-30% solutions In deuterlochloroform unless 
otherwlse stated The results are given In Table 1 as chemical shifts from 
TMS. The coupling constants were obtained slmllarly except for the deuterated 
compounds (a-lo), -- with which the coupling constants were obtained by deuteron 
decoupling on a Varlan XL-100 spectrometer The results are given in Table 2. 

Inspecting the data in Table 1, one can immediately point out the follow- 
ings 1) The y-effect4) IS present In ring carbons of the 1,3,5-trlthlane 
series ring carbon(s) in y-posltlon relative to axial methyl group(s) gives a 
signal at a higher field than the corresponding ring carbon(s) which lacks 
an axial methyl carbon ln y-posltlon. This tendency 1s common In the cases of 
cyclohexones, 5) 1,3-dloxanes, 6) and l,3-dlthlanes. 2) 2) The signals due to 
axial methyl carbons are located downfield relative to those of equatorial 
methyls this result 1s contrary to the y-effect, ordinarily observed for 
cyclohexanes5) and 1,3-dlthlanes. 2) Thus the ordinary y-effect 1s observed fox 
ring carbons but not for the axial methyls in 1,3,5-trlthlanes 

The results in Table 2 indicate that the coupling constants, %H' due to 
axial protons in trlthlanes are larger than the corresponding ones due to 
equatorial protons. This general tendency 1s a reversal to that in 1,3- 
dloxanes, 6) althougn the latter tendency 1s common in cyclohexane series in 
Table 2. 

The results presented in this paper Indicate that there are unknown factor 
in determining the chemical shifts and the coupling constants and that caution 
must be excerclsed in extending analogies to the various ring systems. 
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Table 1. Chemical Shifts of Carbon Signals of Polymethyl-1,3,5-trlthlanes 
(6, Estimated Error k 0.1 ppm) 
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This compound 1s known to be rapldly lnvertlng at room temperature from 
'H NMR data.3) 
The two closely located signals due to methyls In posltlon 2 were assigned 
by taking advantage of a fact that equatorial methyl-da compound lacked the 
slgnal at the higher field due to spllttlng to a septet and loss of the NOE. 

Table 2. Coupling Constants, lJCH (Hz). 

Compound Axial Protons Equatorial Protons 
Assignment JCH Assignment JCH 

158.5kO.5 
2. 

2-Hax 
6-Hax 154.0t0.5 6-Heq 148.OkO.5 

3a 2-Hax 155 5kO.5 
a 
4 (jMHax 155.0+0.5 2-Heq 144.0+0.5 
trans-4-t-Butylcyclohexan- 1-H,x 139.1kO.3 

l-01-2,2,6,6-d& (S) 
cls-4-t-butylcyclohexan-l- 1-H 143.8kO.3 

ol-2,2,6,6-d& (2) eq 

Cyclohexanol-2,2,6,6-d4 (10) 1-H 140.3kO.3 - eq-ax 
These data were obtained with carbon tetrachlorlde solutions. 
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