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Table S1. Stability constants of the Ln3+-diglycolate complexes (25 (C, 0.1 M KCl)

Figure S1. Chemical shifts of the acetate methylene protons of L4 as a function of pH. 


( protons a; ( protons b; ( protons c;  ( protons a’-b’
Figure S2. 2D COSY spectrum of LuL3 at 320 K
Figure S3.1H-NMR spectra of NdL3 at 275 K and 360 K

Appendix S1. Analysis of the 1H-NMR spectrum of the complex LuL3 

Figure S4. Selectively decoupled spectrum of the diethylenetriamine protons at room 
temperature

Figure S5. Simulated (above) and measured spectrum of the diethylenetriamine protons 


at 320 K

Figure S6. Calculated decoupled spectrum of the diethylenetriamine protons at 320 K

Table S1. Stability constants of the Ln3+-diglycolate complexes (25 (C, 0.1 M KCl)


log K1
log K2
log K3
log K1a
log K2a
log K3a

Gd
5.89
4.65
3.08
5.40
4.53
3.11

Tb
6.38
4.90
3.45
5.32
4.66
3.27

Dy
6.36
4.85
3.48
5.31
4.67
3.38

Ho
6.16
5.08
3.48
5.28
4.61
3.36

Er
6.21
4.87
3.31
5.34
4.68
3.21

Tm
6.51
5.16
3.10
5.49
4.73
3.07

Yb
6.70
5.40
2.84
5.55
4.81
2.81

Lu
6.10
5.67
2.90
5.64
4.91
2.61









a) 25 (C, 1.0 M KCl [38]
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Figure S2. 
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Appendix S1. Analysis of the 1H-NMR spectrum of the complex LuL3
The peak groups at around 3.17 ppm. 2.88 ppm and 2.81 ppm, with integrals 2, 1 and 1, respectively, must belong to the chain CH2 protons d and e. This is shown by the cross peaks which appear between all of them (Fig. S2). Both geminal and vicinal couplings are therefore visible. In order to clarify the multiplet patterns and determine the vicinal coupling constants, we performed the selective decoupling of the group at around 3.17 ppm. On increase of the decoupling power, we obtained 2 broad peaks (Fig. S4) at 2.88 ppm and 2.81 ppm. From this, the conclusion may be drawn that we removed the two geminal couplings and all vicinal couplings in which the protons at around 3.17 ppm take part. Accordingly, we could simulate the spin system (Fig. S5). The spin system which furnishes these results is as follows:

nucleus d1 2.80 t=0.08

nucleus e1 2.89 t=0.08

nucleus d2 3.18 t=0.08

nucleus e2 3.20 t=0.10

nucleus 3*m 3.04 t=0.3

Spin coupling in Hz

couple d1 e2 2.5

couple d1 d2 14

couple d2 e2 6.5

couple e1 e2 14

couple e1 d1 8

couple d2 e1 2.3

We therefore believe that this spin system is a good model for the chain protons. If we ascribe a value of zero to all coupling constants except one vicinal coupling constant (J(d1e2) = 2.5 Hz, we get the same calculated spectrum on simulation as shown in Fig. S5 (Fig. S6). If we accept this as a correct model, we can continue with the vicinal coupling constants as follows. The limiting conformations with Newman projections are:




The left-hand conformation is less probable because the central Lu3+ ion keeps the nitrogen donors closer. As support, we attempted to (but could not) model the spin system with coupling constants of the left-hand conformation, i.e. with two large ones J(e1d2) = J(e2d1) = 9-10 Hz and two smaller ones J(e1d1) = J(e2d2) = 2-3 Hz, or some closer values (see the results of the model calculation above). However, for the right-hand conformation (staggered or gauche concerning the N atoms) we can calculate the average coupling constants Jtrans = [J(e1d1)+J(e2d2)]/2 and Jcis = [J(e2d1) + J(e1d2)]/2 and the “R value” as Jtrans/Jcis. From the model calculation, Jtrans = (8+6.5)/2 = 7.25, while Jcis = (2.3+2.5)/2 = 2.4, and therefore R = 3.03.

The “R value” is larger than that for the ideal staggered conformation, which is about R = 2.3 for dioxane and morpholine with dihedral angles of 59(. In our case, the dihedral angle is more than 60(. We have no quantitative data, but for the 18 crown 6 compounds a distortion of 4-6( can be estimated (Wilson et al. JCS Faraday 1997 93 (11) 2097). It is still very early, but we think that, by analysing the lanthanide macrocyclic complexes with more vicinal couplings, we may derive a quantitative expression for determination of the conformation of bound ligands.

Figure S4




Figure S5. 




Figure S6. 
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