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1. IR Spectra

1.1. 2-(4-(Azidomethyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (5) (KBr)
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1.2. Tetraisopropyl but-3-yne-1,1-diyldiphosphonate (6) (neat)
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1.3. 2-(4-((4-(2,2-Bis(diisopropoxyphosphoryl)ethyl)-1H-1,2,3-triazol-1-yl)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihy-
dro-1H-imidazol-1-oxyl(7) (neat)
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1.4. 2,5,5-Triethyl-2-(4-formylphenyl)-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (9) (KBr)
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1.5. 2,5,5-Triethyl-2-(4-ethynylphenyl)-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (11) (KBr)
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1.6. 2-(4-Carboxyphenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (12)(KBr)
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1.7. 2-(4-(Ethoxycarbonyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (14) (KBr)
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1.8. 2-(4-((2,5-Dioxopyrrolidinooxy)carbonyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (15) (KBr)
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1.9. 2-(4-((3-Carboxypropanoyloxy)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (16) (KBr)
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1.10. 2-Allyl-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (18a) (KBr)
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1.12. 2-Ethyl-2-(3-hydroxypropyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19a) (KBr)
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1.13. 2-Ethyl-2-(5-hydroxypentyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19b) (KBr)
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1.14. 2-(3-(1H-Imidazole-1-carbonyloxy)propyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl (20a)
(KBr)
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1.15. 2-(5-(1H-Imidazole-1-carbonyloxy)pentyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl (20b)
(KBr)

d J J’é 4l 4
2 @ Bl geal ) 22
5 & a5 E8gg || ®l &
A 8 | “IB e Sk R
@ @ il B
sl g e 2
g ;
S || sl & L8
(=} N N
& © N =
3 g N 3
g 5 / L
£ VR N 5
£ I o[ N
2 I8 o\ b
& B Bl = 5
g ©© [ = S
= = = !
® Bl g
Y
°s L
54 [N
© ©N
8 8%
o o
5 8
2 L
~ 2
e
©
©
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400

Wavenumber (cm-1)

1.16. 2-(3-(3-(Diethylamino)propylcarbamoyloxy)propyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl
(21) (KBr)
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1.17. 2-(3-Carboxypropyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl (22) (neat)
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1.18. 2-(2-(1,3-Dioxolan-2-yl)ethyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidin-1-yl)-2,5-dihydroimidazol-1-oxyl (23) (neat)
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1.19. 2-ethyl-5,5-dimethyl-2-(3-oxopropyl)-4-(pyrrolidin-1-yl)-2,5-dihydro-1H-imidazol-1-oxyl (24) (neat)
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1.20. 2-(2-carboxyethyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidin-1-yl)-2,5-dihydro-1H-imidazol-1-oxyl (25) (neat)
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1.21. 1-(4-(1,3-dioxolan-2-yl)phenyl)-N-methylmethanamine (26) (neat)
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1.22. 5-((4-(1,3-dioxolan-2-yl)benzyl)(methyl)amino)-4,4-dimethyl-2-(pyridin-4-yl)-4 H-imidazole 3-oxide (30) (KBr)
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1.23. 4-((4-(1,3-dioxolan-2-yl)benzyl)(methyl)amino)-2-ethyl-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (31)
(neat)
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1.24. 2-ethyl-4-((4-formylbenzyl)(methyl)amino)-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (32) (KBr)
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1.25. 4-((4-carboxybenzyl)(methyl)amino)-2-ethyl-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (33) (KBr)
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1.26. 2-ethyl-4-((4-(hydroxymethyl)benzyl)(methyl)amino)-5,5-dimethyl-2-(pyridin-4-y1)-2,5-dihydro-1H-imidazol-1-oxyl (34)
(KBr)
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1.27. 4-((4-(((2,5-dioxopyrrolidin-1-yl)oxy)carbonyl)benzyl) (methyl)amino)-2-ethyl-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-

1H-imidazol-1-oxyl (35) (KBr)
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2.2. 2-(4-((4-(2,2-Bis(diisopropoxyphosphoryl)ethyl)-1H-1,2,3-triazol-1-yl)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihy-

dro-1H-imidazol-1-oxyl (7)(300 MHz; CD3sOD—-CDCls, reduced with Zn in ND+Cl/D20)
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2.3. 2-(4-Carboxyphenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (12) (400 MHz; CDsOD—-CDCls, reduced

with PhSH)
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2.4. 2-(4-(Ethoxycarbonyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (14) (300 MHz; CDCI:—-CDsOD,

reduced with Zn/CF3COOH in CD3OD, 65 °C)
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2.5. 2-(4-((3-Carboxypropanoyloxy)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (16) (300 MHz;

CDCI; — CDsOD, reducez_i with _Zn/CFaCOOH in CD3OD, 65 °C)
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2.6. 2-Allyl-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (18a) (400 MHz; CDsOD, reduced with N2Da)
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2.7. 2-Ethyl-5,5-dimethyl-2-(pent-4-enyl)-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (18b) (300 MHz; CDCls — CD3OD, re-

duced with Zn/CF:COOH in CDsOD, 65 °C)

0.6267
0.6494
0.6738
1.1541
1.1551
1.1763
1.2285
1.3208
1.4068
1.4095
1.4109
1.4370
1.4388
1.4625

1ideae

e BN | ==

— = 3011

1731
—— 6577
j 4.135
zri|l|’[l) vm,om»

.U 1.940
H WZG

f.rju v&mmm

/J.r) U vlu,ooo

1.0

4.0

2.0

9.0

PPM 10.0

516



2.8. 2-Ethyl-2-(3-hydroxypropyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19a) (400 MHz; CDsOD, reduced
with N2Da4)
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2.9. 2-Ethyl-2-(5-hydroxypentyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19b) (300 MHz; CDCIs—-CDsOD,
reduced with Zn/CF3COOH in CD3OD, 65 °C)

~ WL LI L L L) G i b
w PN RIRININT V= BHE
e Eu@moOENON b i~
o R W) G R O i [ P
[ [NE=TSE=IREeE- ] b rdlo

Y

P e
o ot
S

TP’z

sz%
880e—_

99£'8
LOEY

ZZ6'T

PPM  10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0

-

0 0.0

517



2.10. 2-(3-(3-(Diethylamino)propylcarbamoyloxy)propyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl

(21) (300 MHz; CDClIs — CD3OD, reduced with Zn/CFsCOOH in CDsOD, 65 °C)
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2.11. 2-(2-carboxyethyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidin-1-yl)-2,5-dihydro-1H-imidazol-1-oxyl (25) (300 MHz; CDCls—

CDs0OD, reduced with Zn/CFsCOOH in CDsOD, 65 °C)
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2.12. 1-(4-(1,3-dioxolan-2-yl)phenyl)-N-methylmethanamine (26) (300 MHz; CDCls)
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2.13. 5-((4-(1,3-dioxolan-2-yl)benzyl)(methyl)amino)-4,4-dimethyl-2-(pyridin-4-yl)-4H-imidazole 3-oxide (30) (400 MHz;

CDClIs)
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2.14. 2-Ethyl-4-((4-(hydroxymethyl)benzyl)(methyl)amino)-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydroimidazol-1-oxyl (34) (400
MHz; CDCls, CDsOD, reduced with Zn/CFsCOOH in CD3OD)
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3. 3C NMR Spectra

3.1. Tetraisopropyl but-3-yne-1,1-diyldiphosphonate(6)(75 MHz, CDCls)
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3.2. 1-(4-(1,3-dioxolan-2-yl)phenyl)-N-methylmethanamine (26) (75 MHz; CDCls)
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3.3. 5-((4-(1,3-dioxolan-2-yl)benzyl)(methyl)amino)-4,4-dimethyl-2-(pyridin-4-yl)-4H-imidazole 3-oxide (30) (75 MHz; CDCls)
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4. Titration Data.

4.1. 2-(4-(Azidomethyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (5)

155

4.2. 2-(4-((4-(2,2-Bis(diisopropoxyphosphorylJethyl)-1H-1,2,3-triazol-1-y)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihy-
dro-1H-imidazol-1-oxyl (7)
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4.3. 2,5,5-Triethyl-2-(4-ethynylphenyl)-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (11)

155

4.4 2-(4-Carboxyphenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (12)
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4.5. 2-(4-((2,5-Dioxopyrrolidinooxy)carbonyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (15)

15,4 4
15,2
15,0 4

14,8

aN (G)

14,6 4

14,4 4

14,2 4

4.6. 2-(4-((3-Carboxypropanoyloxy)methyl)phenyl)-2,5,5-triethyl-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (16)
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4.7. 2-Allyl-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (18a)

16.0
15.8 -
15.6 -
15.4 -

ay, G

15.2 -
15.0 +
14.8 -

14.6

4.8. 2-Ethyl-5,5-dimethyl-2-(pent-4-enyl)-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (18b)
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4.9. 2-Ethyl-2-(3-hydroxypropyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19a)

16.0

15.8 4

15.6

15.4 4

hfi constant, Gauss

15.2 A

15.0 A

14.8

aN+=14.93
aN=15.89
pK=7 25

4.10. 2-Ethyl-2-(5-hydroxypentyl)-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydroimidazol-1-oxyl (19b)

155
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4.11. 2-(3-(1H-Imidazole-1-carbonyloxy)propyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl (20a)

155
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4.12. 2-(3-(3-(Diethylamino)propylcarbamoyloxy)propyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl
(21)
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4.13. 2-(3-Carboxypropyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidino)-2,5-dihydro-1H-imidazol-1-oxyl (22)

pH
4.14. 2-(2-(1,3-dioxo-
lan-2-ylethyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidin-1-yl)-2,5-dihydro-1H-imidazol-1-oxyl (23)
15.8
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146 T T T T T
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4.15. 2-(2-carboxyethyl)-2-ethyl-5,5-dimethyl-4-(pyrrolidin-1-yl)-2,5-dihydro-1H-imidazol-1-oxyl (25)
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4.16. 2-ethyl-4-((4-formylbenzyl)(methyl)amino)-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (32)
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4.17. 4-((4-carboxybenzyl)(methyl)amino)-2-ethyl-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (33)
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4.18. 2-ethyl-4-((4-(hydroxymethyl)benzyl)(methyl)amino)-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-imidazol-1-oxyl (34)

529
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4.19. 4-((4-(((2,5-dioxopyrrolidin-1-ylJoxy)carbonyl)benzyl)(methyl)amino)-2-ethyl-5,5-dimethyl-2-(pyridin-4-yl)-2,5-dihydro-1H-
imidazol-1-oxyl (35)
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Figure S1. The molecular structure of 2,5,5-triethyl-2-(4-ethynylphenyl)-4-pyrrolidino-2,5-dihydro-1H-imidazol-1-oxyl (11) (minor
position of disordered geminal ethyl group is omitted).

Crystallographic data for 11: C21H2sN30, M 338.46, monoclinic, P21/c, a 8.7388(3), b
15.2737(6), c14.5589(6) A, 3 100.656(2)°V 1909.7(1) A3, Z 4, Deea 1.177,g-em3, p(Mo-Ka)
0.073 mm-?, F(000) 732, (O 2.67 — 25.36°, completeness 99.9%), T 200(2) K, orange needle,
(1.00 x 0.32 x 0.14) mm?, transmission 0.782 — 0.862, 18099 measured reflections in index
range -10<=h<=10, -18<=k<=18, -17<=I<=17, 3513 independent (Rin 0.0351), 243 parameters,
R10.0434 (for 2820 observed I>20(I)), wR2 0.1154 (all data), GOOF 1.025, largest diff. peak
and hole 0.27 and -0.28 e.A=.



