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Experimental
Materials

Switchgrass (Panicum virgatum) was provided by Dr. Daniel Putnam, University of
California at Davis. All chemicals used in this work were purchased from Sigma-Aldrich

(St. Louis, MO).
DES synthesis

DES were prepared by gently stirring the salt (ChCl) and the HBD at 100 °C. The solid
mixtures were stirred periodically until a homogeneous liquid formed. Ten monophenolic
HBDs with three different ChCl : HBD molar ratios were tested to screen the proper

combination that can lead the eutectic depression (Table S1).!
Biomass pretreatment and enzymatic saccharification

For biomass pretreatment and saccharification, a 5 wt% biomass solution was prepared
by combining 0.2 g of biomass with 3.8 g of one of four DESs in a 10 mL pressure tube
(Ace Glass, Vineland, NJ). The pressure tube, in triplicate, were heated in an oil bath to
160 °C with continuous stirring. After pretreatment for 3 hours, the reaction slurry was
transferred to 50 mL Falcon tube and sufficient amount of ethanol water solution (2:1,
V/V) was added to remove any residual DES. Enzymatic saccharification of the
pretreated biomass was performed in 5 mL of 50 mM sodium citrate buffer (pH 4.8)
supplemented with 10 mg protein / gram solid biomass of Cellic® CTec2 and HTec2
from Novozymes (9:1 ratio), at 50 °C and 150 rmp in a rotary incubator. After

pretreatment and saccharification, the hydrolysate was separated by centrifugation.
Analytical techniques

The yield of glucose and xylose was quantified using an Agilent 1100 series high
performance liquid chromatography equipped with a Bio-Rad Aminex HPX-87H ion
exchange column and a refractive index detector. The mobile phase used was 4mM
H2S04 at a flow rate of 0.6 mL/min and the column was maintained at 60 °C. For 2D

'H-BC heteronuclear single-quantum coherence (HSQC) NMR analysis of



saccharification residues, solid material was recovered after pretreatment followed by
enzymatic saccharification. Approximately 50 mg of solid residue were placed in NMR
tube with 600 pL. DMSO-dg/pyridine-ds. HSQC spectra were acquired at 25 °C using a
Bruker Avance-600 MHz instrument using the “hsqcetgpsisp2.2” pulse program (ns =
200, ds = 16, number of increments = 256, d1 = 1.0 s). Assignment of the HSQC spectra

is described elsewhere.?



Table S1. List of phenolic compounds for screening test.

ChCl: HBD
Entry Compound Structure Tm (°C)? i
molar ratio
CH,OH . d
1:0.5 orme
| 41'hy}?ri’xybenzyl 114122 11 formed
ateono 1:2 formed
OH
1:0.5 formed
2 catechol OH 100 —103 1:1 formed
OH 1:2 formed
T 1:0.5 pf
3 vanillin ©\ 81-83 1:1 pf
OCH )
OH s 1:2 formed
COOH
= 1:0.5 formed
4 p-coumaric acid 214 1:1 formed
1:2 nf
OH
o 1:0.5 nf
5 terephthalic acid © 300 1:1 nf
COoH 1:2 nf
COOH 10,5 .
. :0. p
6 4 hgdroxylbenzmc © 213217 1 of
2l 12 nf
OH
COOH
7 1:0.5 pf
7 ferulic acid 168 - 172 1:1 pf
OCH,4 1:2 nf
OH
qoon 1:0.5 pf
8 | vanillic acid Q 218 -221 B pf
OCH,4 ] ¢
OH 1:2 n
oo 1:0.5 nf
9 syringic acid /@ 205 -209 1:1 nf
HaCO OCH )
¢ OH ° 1:2 nf
COOH
7 1:0.5 nf
10 sinapic acid 202 1:1 nf
H4CO OCH, 1:2 nf
OH

dmelting point of HBD, provided by vendor
nf: Not formed, pf: Partially formed
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