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Maclel and coworked recently reported different chermcal stifts for the two 

8 carbons of 2-substltuted adamantsnes. They carried out a tentative asslgn- 

ment In analogy to the well known asslgnment of the two Y carbons. In this 

case the signals of the carbons in Y syn posltlon relative to the substituent 

are stifted signlflcantly upfield compared with those of the yantl carbons 

which 1s due to a steric compression. Newly published findings3 show that for 

b carbons another interaction mechanism dominates, because 6 

be more deshielded than bantl carbons. 

Measurements of the longltudlnal relaxation 

times T, of the carbons of 2-monosubstltuted 

adamentenes 4 and the chemical shfts of 4- 

sYn 
carbons can 

B 

substituted adamentanones 5 clearly demonstrate 

that the aant carbons of 2-substituted ada- 
b 

mantanes are more shielded than the b car- 

bons. The sequence of the two 6 signa??ls 

reverse to the sequence of the Y signals. 

This assignment is now confirmed by the LIS 

data of the compounds 1 and 2 : 

The substrates for the LIS measurements are 1: X=OH 

2-adamantanol (1) and 2-adsmantanethlol (2)6. 2: X * SH 

Though 11s a weakly complexlng reagent, It 

was chosen because relaxation measurements have shown that the T,, values of 

the b carbons differ significantly only If X 1s a relatively heavy substi- 

tuent as SH, Cl, Br or I. For X = OH and NH2 these two T,, values are nearly 

identical, thus no assignment of the 6 signals can be executed from such 

measurements. 

The spectra were recorded with a Bruker WH 90 spectrometer. The chemical 

shifts are in ppm relative to TMS as internal standard, the solvent being 

CDC13. 
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Table 1 : Chemical Shifts of 2-Substituted Adamantanesa 

! a 0 ySP Yenti b 
sYn 

6 anti 
e 

X = OH 74.7 34.7 37.2 36.7 27.8 27.3 37.8 

X = SH 

I 

46.5 35.7 31.0 38.9 27.9 27.1 37.9 

a In ppm; TMS: 0 ppm; positive values correspond to deshielding. 

From the measured LIS, ~6, the experimental b, values were calculated using 

the following equation: &a = bi+ (I) 

with n representing the molsrity of the shift reagent and m the molarity of 

the substrate 1 or 2. The meximal n/m ratios are given in the last column of 

Table 2. The experimental b, 's are interpreted according to the McConnell 

equation: 
b, = c *s2CY1_1 

r1 

(2) 

and were approximated as far as possible by iterative determination of the 

position (xo,yo) of the lanthsnide ion with a relative least square fit: 

where S is the sum of the squared deviations. The position of the lsnthsnide 

ion was assumed to be in the symmetry plane of the molecule (z. = 0). There- 

fore en iteration only for x0, y, and c was performed. The experimental and 

the calculated b, values are listed in Table 2, the calculated values in 

parentheses. 

Results 

2-Adsmantanol + Eu(dpm),: 

Recently it was reported 7 that contact interaction for LSR complexes with 

alcohols is restricted essentially to the nearest carbon. Therefore the 

iteration of the LIS was carried out excluding the IY carbon. The calculations 

provided a distance Eu - 0 of 4.9 a and the angle C, - 0 - Ru = 177.1'. A 

contact term of about 39 ppm for the (T carbon could be derived from the 

difference between the experimental and the calculated b,. The hi's were 

calculated with both alternative assignments of the two 6 signals. A re- 

markably smaller divergence between the experimental and the calculated b,'s 

resulted, if the assignment 1s that given in Table I. That means, the aant_ 

carbon is more shielded then the b 
sYn 

carbon. 
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2-Adamantanethiol + Eu(fod)3: 

An analogous result for the two 6 carbons and therefore the same assignment 

was obtained with the same least square fit. The distance Bu - S was 10.3 f3. 

and the angle Co - S - Eu was 170.0'. The relatively large distance between 

Eu and sulphur is understandable, if we consider that a mercapto group com- 

plexes rather weakly. Here the lsnthsnzde position was also iterated includ- 

ing the Co signal, too. No significant contact l&era&ion could be detected. 

2-Adamantanethiol + Yb(dpm)3: 

Surprisingly, in ths experiment all carbon chemical shifts are shifted up- 

field by the LSR. With the exception of the Cc signal the bi values of all 

signals are very similar. Therefore we assume that sn upfield sbft of the 

entire spectrum has occurred, caused by a change of the susceptibility in 

solution. Relative to that general upfield shift the signal of the Q carbon 

is shifted downfield. No calculation was carried out m this case, of course. 
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