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Section S1. A CSD search for self-assembled halogenated nitroxides

A search in the Cambridge Structural Database revealed a series of halogen-substituted ni-
troxides, whose XRD structures featuring C—Hal---Ono short contacts. In 2-chloro-5-fluoro-
phenyl-substituted benzimidazol-1-yl N,N’-dioxide (1), the assembly led to occurrence of centro-
symmetric dimers exhibiting C1---O XB (3.155 A, Nc = 0.96) (Figure 1; see figure legend for the
definition of Nc).!

Crystal structure analysis of different type of brominated nitroxides (11-V) reveled infinite
1D-chains halogen-bonded by C—Br---Ono contacts (Nc < 1; Figure 1).2° Notably, very short
C—Br---Ono contacts (2.809 A; Zvaw = 3.37 A) were found in crystals of hybrid phenoxyl-nitrox-
ide radical (11).> A special case is the solid-sate structure of dibromo-derivative (VI), which is
assembled by NCIs (3.034 A) of a nitroxide O-atom with Br-atoms of different radicals; this as-
sembly leads to occurrence of 2D-layered architectures.® Moreover, in crystals of dibrominated
benzo-TTF bearing nitronyl nitroxide (V11), the molecules are arranged in a square-like manner
by Br---S intermolecular contacts (approx. 3.6 A) between one of the Br-atoms and a S-atom of
the benzodithiole ring; each remaining Br forms a very short contact (2.901 A) with the nitroxide

O-atom from a neighboring molecule.’
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Figure S1. Halogen-substituted nitroxides 1-VII of different types assembled by C—Hal---Ono
short contacts (interacted atoms are colored; motif of packing in crystals based on C—X---Ono
short contacts as well as X---O distances are indicated). The “normalized contact” Nc¢ for inter-
acted atoms i and j is defined as the ratio Dij/(rvdW,i + rvdW,j) wherein Dij is the experimentally
determined distance between atoms i and j and rvdW,i and rvdW,j are Bondi® van der Waals radii

of i and j.



In the crystal state, iodo-substituted nitroxides are prone to form XBs between nitroxide O-
atoms and halogen sites to give, in most cases, 1D-chains, in which I---Ono distances are consid-
erably shorter than Zvaw (3.50 A; Figure 2).%! In crystals of triiodo-derivative X1, we observed
short intermolecular contacts of two types, I---Ono and I---Oco, that assemble the structure in 2D-
layers.* Finally, 2-chloro, 2-bromo, and 2-iodo nitronyl nitroxides XIV—XVI give isomorphous

crystal structures consisting of chains linked by Hal---Ono XB (Figure 2).131°
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Figure S2. lodo-substituted nitroxides VII1-XV1 featuring I---Ono short contacts (interacted at-
oms are colored; motif of packing of radicals in crystals based on C—X---Ono short contacts; X---O

distances are indicated).
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Section S2. Powder XRD data
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Figure S3. Experimental (black) and simulated (red) powder XRD pattern of nitroxide 1.
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Figure S4. Experimental (black) and simulated (red) powder XRD pattern of nitroxide 2.
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Section S3. UV-Vis spectra
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Figure S5. UV-Vis spectrum of 1 in CH2Cl>.
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Figure S6. UV-Vis spectrum of 2 in CH2Cl>.




Section S4. CW EPR spectra
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Figure 7. Experimental CW-ESR spectrum of 1 in deoxygenated toluene solution.
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Figure S8. Experimental CW-ESR spectra of 2 in deoxygenated toluene solution.



Section S5. NMR spectra
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Figure S9. *H NMR spectrum (DMSO-dg) of 4-(iodoethynyl)benzaldehyde (7).
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Figure S10. 3C{1H} spectrum (DMSO-ds) of 4-(iodoethynyl)benzaldehyde (7).
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Figure S11. *H NMR spectrum (CDCls) of 3-(iodoethynyl)benzaldehyde (8).
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Figure S12. *C{1H} spectrum (CDClIs) of 3-(iodoethynyl)benzaldehyde (8).
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Figure S13. 'H NMR spectrum (DMSO-ds) of 2-(4-iodoethynyl)-4,4,5,5-tetramethylimidazolidine-1,3-diol (9).
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Figure S14. 3C{1H} spectrum (DMSO-ds) of 2-(4-iodoethynyl)-4,4,5,5-tetramethylimidazolidine-1,3-diol (9).
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Figure S15. *H NMR spectrum (DMSO-ds) of 2-(3-iodoethynyl)-4,4,5,5-tetramethylimidazolidine-1,3-diol (10).
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Figure S16. 3C{1H} spectrum (DMSO-ds) of 2-(3-iodoethynyl)-4,4,5 5-tetramethylimidazolidine-1,3-diol (10).



