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NMR spectroscopy was performed on a Bruker instrument (600 MHz for 
1
H) equipped 

with an inverse cryoprobe.  TMS and D2O were used as internal standards for 
1
H 

experiments and calibrated at   0.00 and 4.80 ppm, respectively.     

 

Synthesis of cholinium lysinate    

 

To a flask containing 100 mL of 46% aqueous choline hydroxide (46 g, 380 mmol) was 

slowly added to a solution of lysine 66.5 g (1.2 eq, 450 mmol) in 100 mL of deionized 

water.  The flask containing the choline hydroxide was cooled in an ice bath before 

addition of lysine and the reaction was allowed to warm to room temperate, in the dark, 

with stirring.  After 48 hr, water was removed under reduced pressure at 55 
o
C and the 

resulting material was dissolved in 1.6 L of 9:1 acetonitrile:water.  Residual lysine was 

removed by centrifugation (8000 RPM, 5 min, 0 
o
C).  Another 1 L of 9:1 

acetonitrile:water was added, and the resulting mixture was centrifuged, to remove any 

additional lysine.  Solvent was removed under reduced pressure to yield cholinium 

lysinate as a light brown oil.
  
The material was resuspended in 475 mL of methanol and 

vacuum filtered over a bed of activated carbon (20 g) at the top of neutral alumina (20 g) 

to yield a yellow oil (83g, 330 mmol, 88% yield).  
1
H NMR (D2O)  ppm relative to D2O: 

1.38 (m, 2H), 1.51 (m, 2H), 1.59 (m, 1H), 1.66 (m, 1H), 2.68 (td, 2H, J= 7.2Hz, 3.2Hz), 

3.24 (s, 10H), 3.55 (m, 2H), 4.09 (m, 2H). 

 

 
Figure S1 

1
H NMR spectra of [Ch][Lys] in D2O. 
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Synthesis of 1-ethyl-3-methylimidazolium lysinate 
 

To an ice bath cooled solution of 1-ethyl-3-methylimidazolium hydrogen sulfate (20 g, 

96.0 mmol) in 60 mL deionized water was added 16.44 g (1 eq, 96.0 mmol) Ba(OH)2.  

The resulting slurry was stirred vigorously for 10 min and centrifuged (4000 RPM, 5 

min) to remove the resulting BaSO4 precipitate.  The 1-ethyl-3-methylimidazolium 

hydroxide supernatant was cooled to 0
o
C, to which a solution of L-lysine 15.44 g (1.1 eq, 

105.6 mmol) in 50 mL deionized water was added dropwise.  The reaction was allowed 

to warm to room temperate, in the dark, with stirring.  After 48 hr, water was removed 

under reduced pressure at 55
o
C and the resulting material was dissolved in 700 mL of 9:1 

acetonitrile:water.  Residual lysine was removed by centrifugation (8000 RPM, 5 min, 

0
o
C).  Another 400 mL of 9:1 acetonitrile:water was added, and the resulting mixture was 

centrifuged, to remove any additional lysine.  Solvent was removed under reduced 

pressure to yield 1-ethyl-3-methylimidazolium lysinate (20.9 g, 81.5 mmol, 85% yield) as 

a pale yellow oil.  
1
H NMR (DMSO-d6)  ppm relative to TMS: 1.24 (m, 2H) 1.28 (m, 

3H), 1.41 (t, 3H, J= 7.3Hz), 1.53 (m, 1H), 2.48 (m, 2H), 2.79 (m, 1H), 3.90 (s, 3H), 4.24 

(q, 2H, J= 14.4Hz, 7.2Hz), 7.77 (s, 1H), 7.85 (s, 1H), 9.91 (s, 1H). 
13

C NMR,   ppm 

relative to DMSO-d6: 178.0, 137.4, 123.6, 121.9, 56.2, 44.0 (2C), 41.5, 35.6, 33.1, 23.4, 

15.3. 

 

 
 

Figure S2 
1
H NMR spectra of [C2mim][Lys] in DMSO-d6. 

 

 



 
Figure S3. Proposed reactions between amino acid anion and lignin-carbohydrate linkage. 

 

 

Figure S4. Optimized geometry for dilignol model compound and molecular electrostatic 

potentials at the ±0.04 au isosurface. The color scale indicates charges on the atoms: red 

= most electronegative, green = neutral, blue = most electropositive. 

  



  

[C2mim]— dilignol [OAc]—— dilignol 

IE=21.26 IE=43.92 

  

[Ch]+— dilignol [Lys] —— dilignol 

IE=28.14 IE=38.87 

 

Figure S5. Most stable geometries of dilignol with cations and anions calculated at M06-
2x/6-31+G(d,p) level. Interaction energy (IE) is reported in kcal/mol.  
 

 



 

 

 

[C2mim][OAc]— 
IE=106.42 

[Ch]  [OAc]— 
IE=117.4 

  
[C2mim][Lys] — 

IE=102.14 
[Ch][Lys]— 

IE=114.3 
 

Figure S6. Most stable geometries calculated at M06-2x/6-311++G(d,p) level of  four 
ILs. Interaction energy (IE) is reported in kcal/mol. The dotted lines denote 
molecular interactions between IL anions and cations. 
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