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Alignment of J- and D-band spectra 

 

Figure SI-1: EPR spectra of AMUPol in glycerol/water (a,b) and BTurea in DMSO/water (c,d) at X, D, and J band plotted to-
gether with spectra of their corresponding mono-nitroxides. On the D-band spectrometer, the field positions are cross-
checked during the field sweep with the 1H NMR resonance from a water sample located near the actual sample, which 
allows accurate determination of the g-values. In (b) and (d), D- and J-band spectra are plotted with the g-values on the x-
axis. The J-band spectra are aligned with the D-band spectra at ��. 
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Subtracting the mono-nitroxide contributions for BTamide and BTamide-py 

 

Figure SI-2: Illustration showing subtraction of mono-nitroxide contributions to the X, D, and J-band spectra of BTamide (a) 
and BTamide-py (b) in DMSO/water. We suspected that the features in the D- and J-band spectra marked with * were due 
to a fraction of one-sided reduced BTamide(-py) present in the samples. This was confirmed by a J-band spectrum (not 
shown) recorded on a BT-amide-py sample that had been stored at room temperature for several weeks, which showed a 
marked increase of all features associated with the mono-nitroxide. Before entering the fitting procedure the mono-nitroxide 
fractions were quantified and subtracted from the BTamide and BTamide-py spectra in an iterative process. First, the simu-
lated TEMPONE(-py) spectra in DMSO/water (Figure 2 in the main manuscript) were subtracted from the experimental spec-
tra of BTamide(-py) with an estimated fraction �����. The resulting spectra entered the fitting routine to obtain simulations 
of BTamide(-py). The sums of the simulated BTamide(-py) and TEMPONE(-py) spectra were compared to the original exper-
imental spectra to optimize �����. The simulated TEMPONE(-py) spectra were then resubtracted from the experimental 
spectra with the optimized ����� and the resulting spectra entered the fitting routine again. This procedure was repeated 
until no changes in ����� were observed. 
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Fitting error plots 
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Figure SI-3a-l: Fitting errors �� as a function of 	, 
, �, �, , ���, �, and ��  for BTamide (a,b), BTamide-py (c,d), and BTurea 
(e,f) in DMSO/water and for BTurea (g,h), PyPol (i,j), and PyPoldiMe (k,l) in glycerol/water. The black, blue, orange, and yellow 
curves show ����

� , ��
�, ��

� , and ��
�, respectively. The solid, red circles indicate the global minima of ����

�  (minimum values of 

����
�  are 0.039, 0.045, 0.025, 0.022, 0.035, 0.031, respectively), the solid, black circles indicate alternative, but not chemically 

feasible minima. For BTamide and BTurea in DMSO/water and glycerol/water, respectively, where all three angles 	, 
, � 
display double minima, possible combinations of minima were tested systematically to determine which parameter set pro-
duced the best fit. In the 2D plots, the minima of ��

� , ��
� , and ��

� are marked by red, open circles. 
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Simulation of bis-nitroxide X 

 

Figure SI-4a-c: (a) Calculated spectra (magenta) at X, D and J band of hypothetical bis-nitroxide X together with simulations 
(black). (b,c) Fitting errors �� as a function of 	,	
, �, �, , ���, �, and ��  for bis-nitroxide X with a minimum value of ����

�  of 
0.0037. The parameters used to calculate the spectra of bis-nitroxide X are listed in Table SI-1 below, together with the 
starting parameters of the fitting routine and the final parameters used for the simulations in (a). 
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Table SI-1: Blind-test results of the fitting routine. 

 Bis-nitroxide X parameters Starting parameters fitting 
routine 

Final parameters fitting 
routine 

	 90 65 72 ±28 


 56 69 57 ±45 

� 115 91 105±90 

� 155 191 138 ±35 

 55 84 54 ±53 

��� [Å] 11.5 10 11.6 ±0.3 

� [MHz] -18 -8.4 -19.4 ±1.5 

�� 2.0091 2.0087 2.0091 ±0.0005 

�� 2.00615 2.0060 2.00615 

�� 2.00215 2.0021 2.00215 

�� 17.5 12.5 17.5 

�� 17.5 12.5 17.5 

�� 98 103.6 99 

� 0.08 0.08 0.09 

Linewidth Gaussian [mT] 0.6 0.8 0.9 

Linewidth Lorentzian [mT] 0.4 0 0 

 


