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Abstract

Ab initio magnetic shielding calculations (GIAO, HF/6-311G**) were performed for five compounds that contain 2-methylenepropane-
1,3-diyl (so-called isobutenylene) group. By comparison among methyl-, phenyl-, and naphthyl-bearing compounds, the roles of each
substituent in the stability of conformation and in the magnetic shielding were elucidated. The shielding constant of the olefinic protons
showed an obvious dependence on the conformation of C=C-C-C moiety. The conformational dependence was analyzed in terms of the
shielding and deshielding effects of the ring current of aromatic substituents, leading to a general formulation for conformation-dependent
shielding of olefinic protons. The results were utilised to interpret the chemical shifts observed for several macrocyclic compounds.
© 2004 Elsevier B.V. All rights reserved.
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Fig. 2. Dihedral angles and the name of conformers referred in this study.
(a) Definition of ¥ (b) relation among ¢, ¥, and the skew(+/—) forms, and
(c) relation among vy, ¥», and /- forms.
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Fig. 3. The optimised structures of the conformers of (a) 4 and (b) 5.




(a) 28.5 i 5 2
28.0
A 5.0
g ]
5 275 .
1 £ 4.8
27.0 —
1 Q
I D L 3 4 6
0.0 60.0 120.0 180.0 o
7 ) g
) 4.4
4.2
£
=
B 4.0

0.0 60.0 120.0 180.0

10-12, 14

013

I I I S N B

40 42 44 46 48 50 52
Oobsq (PPM)

% ) Fig. 5. Correlation between observed and calculated chemical shifts of the

Fig. 4. Conformation dependence of the shielding constants for (a) phenyl-
substituted compound (2) and (b) naphthyl-substituted compound (3).
For (b), data for the skew(+ ) and skew(—) rotations are shown by squares
(M and [J) and circles (@ and O), respectively.
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Fig. 6. The macrocyclic compounds selected for the comparison of observed and calculated chemical shifts.

olefinic protons of several macrocyclic compounds.

Magnetic shielding calculations were
performed by GIAO method. For convenience
of comparison with experimental data, the
shielding constants (o, ) wereconverted into
the chemical shift values (6., by using a
calibration equation, 9., = 30.370 —
0.9314c,,,,, which were derived from the
comparison of the calculated shielding
constants of methyl proton (30.142 ppm) and
aromatic proton (25.042 ppm) of p-xylene
with the corresponding experimental values
(2.296 and 7.046 ppm, respectively).



