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Figure S1. HMQC NMR spectrum of 3b (600.14 MHz, C¢Dsg, 300 K). (ex) and (en) =

exo- and endo-bound ligand, respectively.
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Figure S2. HMQC NMR spectrum of 6a" PF¢ (600.14 MHz, acetone-ds, 300 K). S =
solvent, (ex) and (en) = exo- and endo-bound ligand, respectively.
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Figure S3. "°C NMR spectrum of 3a"PF¢ in CD;CN at 305 K. S = solvent.
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Figure S4: “C NMR spectrum of 3b*PF, in CD;CN at 305 K contaminated with

3a*PF, (starred signals). S = solvent.
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Figure SS. BC NMR spectrum of 4a in toluene-dy at 345 K. S = solvent, Z =
diamagnetic impurities. ’ '
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Figure S6. 'H NMR spectrum of 4a in toluene-d at 345 K. S = solvent, Z and * = dia-

and paramagnetic impurities, respectively.
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Figure S7. '"H NMR spectrum of 5a"PF¢ in CD;NO, af 297 K. S = solvent, Z =
diamagnetic impurities.
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Figure S8. 'H NMR spectrum of 5a in toluene-dy at 305 K. S = solvent.
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Figure S9. '"H NMR spectrum of 7a* PF¢ in CD;NO, at 305 K. S = solvent.
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Figure S10. '"H NMR spectrum of 7a in toluene-dg at 298 K. S = solvent
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Calculation of the Dipolar Signal Shifts

The calculations are based on the work of Kurland and McGarvey.24 For a given spin
multiplicity and temperature 7 the dipolar shift 5" depends on the g factors g and gL
and on the geometric factor of the nucleus under study, G(r,. 6)=_ cos’ @ —1)/r3, where
r is the length of metal-nucleus vector and @ is the angle between that vector and the
magnetic aiis which is assumed to coincide with the Cp-M-Cp axis. The geometric factors
were taken from the positional parameters which were obtained as a} by-product of the

EHMO calculations and which are listed in Table S1. When more than one unpaired
electron is present, &P also depends on the zero-field splitting D. The latter term is

included in the proportionality constant of the formula for the various cases:

3a*PF, and 3b"PFy :
S=1/2, gy =3.9561, g =2.0560, T = 305K
5% o = 1.9446 x 107 G(r, 8) (S1)

7a*PFg : _

S =1/2, g = 1.768-1.878% g. = 1.865-2.024"', T = 305 K;

within the g-factor limits one gets
&"ys = -1.0526 x 10*  G(r, #)and (S2a)
s = -6.5272x 10°  G(r, 8) (S2b)

(S1) Zoller, L.; Moser, E.; Ammeter, J.H. J. Phys. Chem. 1986, 90, 6632.
' S7
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Ta:
S=1, g =2.0023%, g =211, D=336cm" >,
T = 305 K and 379 K

5% s = -3.507 x 10™ G(r, 9) (S3)
&% = -2.587x 10" G(r, 6) | (S4)
Sa:
S=1, g =233 g =277 D=151cm" > T=305K
8%y =9.191x10°  G(r, 0) (S5)
5a*PFq :
S=13/2, gy = 1911, go =1.7985, D = 1.461 cm™, T = 297 and 305 K
5%, = 3.387 x 107 G(r, ) (S6).
s . =3.304 x 10 G(r, 6) | (S7)
4a:
S =32, g = 1.9790, go = 1.8627, D =2.7cm" >, T = 345 and 365 K
& =2.979x 10° G(r, 6) (S8)
s =2835x10" . G(r, 9) ~(S9)

(S2) Baltzer, P.; Furrer, A.; Hulliger, J.; Stebler, A. Inorg. Chem. 1988, 27, 1543.

(S3) Worst case asumed from the data given in Desai V.P.; Konig, E.; Kanellakopulos,
B. J. Chem. Phys. 1983, 78, 6299. Konig E.; Schnakig, R.; Kremer, S.;
Kanellakopulos, B.; Klenze, R. Chem. Phys. 1978, 27, 331.

(S4) Prins, R.; van Voorst, J.D.W. Chem. Phys. 1968, 49, 4665.
S8
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Besides G(r, 6) Table S1 contains the paramagnetic signal shifts 6" at the experimental
tempereature T (obtained after subtracting the signal shifts of the diamagnetic. standards
from the experimental signal shifts 6™ of Table 2), and the dipblar signal shift &*%;
(obtained from egs S1-S9). Substraction of & . from &y and conversion to the standard

temperature of 298 K according to the Curie law gave the contact shifts & listed in

Table 2).
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