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Temperature effect on hyperfine coupling

The hyperfine coupling becomes lower with increasing

temperature is already known, in addition illustrated in Calculation of the hyperfine coupling

Scheme 51.1 The calculation of the hyperfine coupling is shown in
- o N N (S1). The values of Ay, A,y and A, are used with the
UWWMMNW"WWWMW et .

o & & coordinate system of Scheme S2.
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Scheme S1: Illustration for the temperature effect of the hyperfine coupling. At

low temperature the molecular vibrations are lower, so the hydrogen bond

interaction with TEMPO is stronger. At hiFh temperature the molecular vibrations

are higher, the hydrogen bonding is lesser. In general, the dipole is more H

distributed at the x,y and z axes of an Cartesian coordiante system. As a

consequence, the interaction between so single electron and the nitrogen nucleus

is lower at higher temperature. The associated hyperfine coupling gets lesser with

higher temperature. Scheme S2: lllustrated rotational diffusion of nitroxide spin probes.
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Temperature series of the CW EPR-spectra
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Figure S 1: Temperature series in (2 £ 0.2) K steps of the TEMPO reference.
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Figure S 2: Temperature series in (2 £ 0.2) K steps of Polymer I.
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Figure S 3: Temperature series in (2 + 0.2) K steps of SCNP I.
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Figure S 4: Temperature series in (2 + 0.2) K steps of SL-Polymer I.
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Figure S 5: Temperature series in (2 + 0.2) K steps of SL-SCNP I.
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Simulated and measured CW EPR-spectra
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Fi%ure S 6: Simulation (red) and measured CW EPR-spectra (black) of the TEMPO
reference.
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Polymer | Simulation parameters

black: measurement
red: simulation 5 )
Table S1: Diffusion tensors of all samples for each temperature.

9
sample o / Dix /ST  Dy/s'  Dyi/s?
1.00-10* 8.00-10° 8.00-10°
20 0 9 9
1.00-10* 8.00-10° 8.00-10°
30 0 9 9
: : ‘ ‘ : : : : : ) 1.00-10' 8.00-10° 8.00-10°
335 335.5 338 3365 337 3375 338 3385 339 3385 340 340.5 40 0 9 9
B/mT
101 .10° .100
Figure S 7: Simulation (red) and measured CW EPR-spectra (black) of Polymer I. TEMPO reference 50 3“00 10 98'00 10 ?.00 10
O 60 1.00-10' 8.00-10° 8.00-10°
lack: measurement 0 9 9
d: simulation
1.00-10* 8.00-10° 8.00-10°
70 0 9 9
1.00-10' 8.00-10° 8.00-10°
80 0 9 9
1.00-10? 5.00-10°  8.00-10°
20 1 9 9
1.00-10* 5.00-10° 8.00-10°
30 1 9 9
335 3355 336 3365 337 337.5 338 3385 339 3395 340 3405 1.00-10? 5.00-10° 8.00-10°
B/mT 40 1 9 9
Figure S 8: Simulation (red) and measured CW EPR-spectra (black) of SCNP 1. 1.00-10t 5.00-10° 8.00-10°
polymer | 50 1 5 5
SL-Polymer | 1.00-10? 5.00-10° 8.00-10°
black: measurement 60 1 5 5
red: simulation
1.00-10? 5.00-10° 8.00-10°
70 1 9 9
1.00-10? 5.00-10° 8.00-10°
80 1 9 9
1.00-10? 1.00-10° 1.00-10?
20 1 9 0
1.00-10? 1.00-10° 1.00-10?
30 1 9 0
WS WSS W WS I WS W WS W WS WO S 1.00-10% 1.00-10° 1.00-10%
40 1 9 0
Figure S 9 Simulation (red) and measured CW EPR-spectra (black) of SL-Polymer I. 1.00-10% 1.00-10° 1.00-10%
SCNP | 50 1 ’ 5 ’ o ’
SL-SCNP 1
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s=sorc_~") ) 1 9 0
s=70C_~" 70 1.00-10? 1.00-10° 1.00-10?
d=60C__~"\ 1 9 (o]
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pace SN N~ o O
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Figure S: 10 Simulation (red) and measured CW EPR-spectra (black) of SL-SCNP I. 0 8 7
1.00-10*  9.00-10°  7.00-10°
50 0 8 7
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Figure S 11: Measurements and initially simulated CW EPR-spectra of spin-labeled
poglmeric sgstems: Polymer | (blaekmagenta), SL-Polymer | (green), SCNP | (blue)
an

SL-SCNP | (yellow).
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Table S 2 Simulated hyperfine coupling for the TEMPO reference, Polymer I, SCNP |, SL-

Polymer | and SL-SCNP I.

9/°C
20 30 40 50 60 70 80
errro sample aiso / MHz
+0. TEMPO 48 48. 47. 47. 47. 47. 47. .
25 reference 20 20 92 92 92 64 64
+0 48. 48. 48. 48. 48. 48. 47.
Polymer |
25 48 48 20 20 20 20 92
+0 48. 48. 48. 48. 48. 47. 47.
SCNP |
25 48 48 48 20 20 92 92
+0. 47. 47. 47. 47. 47. 47. 47.
SL-Polymer |
25 64 64 36 36 36 36 08
+0. 47. 47. 47. 47. 46. 46. 46.
SL-SCNP |
25 64 36 08 08 80 80 24
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Table S 3: Simulated Heisenberg spin exchange for the TEMPO reference, Polymer |,

SCNP I, SL-Polymer | and SL-SCNP .

9/°C
20 30 40 50 60 70 80
error  sample J/ MHz
TEMPO reference - - - - - - -
+0.1
Polymer | - - - - 02 05 0.6
+0.1
+0.1 SCNPI 01 02 02 05 06 07 08
+0.1
SL-Polymer | - - - 1.2 12 12 1.2
+0.1
SL-SCNP | 57 57 57 57 57 66 63

Table S 4: Calculated rotational correlation time t for the TEMPO reference, Polymer |,

SCNP |, SL-Polymer | and SL-SCNP I.

9/°C
20 30 40 50 60 70 80
(:rro Sample Tt/ ps
TEMPO 9.0 9.0 9.0 9.0 9.0 9.0 9.0
+5. reference
2
. Polvmer | 11. 11. 11. 11. 11. 11. 11.
5. v o o o 0 0 0 0
2
+5. 16. 16. 16. 16. 16. 16. 16.
SCNP I
2 7 7 7 7 7 7 7
+25
SL-Polymer | 173 202 202 194 194 226 226
+37
SL-SCNP | 403 372 361 346 317 372 371

Table S 5: Calculated anisotropy of the TEMPO reference, Polymer I, SCNP I, SL-Polymer |

and SL-SCNP .

9/°C
20 30 40 50 60 70 80
error sample T
so0 Tweo 07 07 07 07 07 07 07
02 reference 93 93 93 93 93 93 93

This journal is © The Royal Society of Chemistry 20xx
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+0.0
02 polvmer | 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Y 27 27 27 27 27 27 27
+0.0
02
SCNP | 0.8 0.8 0.8 0.8 0.8 0.8 0.8
51 51 51 51 51 51 51
+0.0
02
SL-Polvmer | 0.8 0.8 0.8 0.8 0.8 0.8 0.8
+0.0 Y 53 80 80 67 79 82 82
02
0.8 0.8 0.8 0.8 0.7 0.8 0.8
SL-SCNPI 46 25 17 08 88 25 29
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