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Table S1. Elemental compositions obtained from exact mass measurements for the deprotonated
carbohydrates and fatty acids in the organosolv switchgrass sample.

Elemental Retention Time Exact Mass Error (= mmu from DBE Analyte Type
Composition expected mass)
CioHp:0, 26.74 199.1706 14 1 Fatty Acid
Ci14H,;,0, 29.01 227.2019 1.3 1 Fatty Acid
Ci5Hy90, 29.62 241.2176 1.4 1 Fatty Acid
C¢HoOs5 3.56 161.0459 1.4 2 Saccharide
CioH1507 3.60 247.0825 1.3 3 Saccharide

Table S2. Deprotonated molecules formed upon negative-ion mode ESI from monomeric lignin model
compounds, and the fragment ions of the deprotonated molecules with their relative abundances, and the
fragment ions’ fragment ions with their relative abundances, formed in consecutive ion isolation/CAD

experiments.?

Model Compounds MS2/CAD Product Ions (m/z) MS3/CAD Product Ions? (m/z)

(m/z of [M-H]") and Their Relative Abundances | and Their Relative Abundances

Vanillin (151) 151-CH; (136) 100% | 136-CO (108) 100%
136-CO, (92) 15%

So
"o

_0

a MS?3 was performed only for the most abundant product ion in the MS? spectra to avoid sacrificing the
duty cycle of the instrument.

Table S3. Deprotonated molecules formed upon negative-ion mode ESI from dimeric lignin model
compounds, the fragment ions of the deprotonated molecules with their relative abundances, and the
fragment ions’ fragment ions with their relative abundances, formed in consecutive ion isolation/CAD

experiments.? Data for G(8-8)G, G(8-5)G, and G(8-8)FA were obtained from literature.”

Model Compounds (m/z of MS?/CAD Product Ions (m/z) MS3/CAD Product Ions? (m/z)
[M-H]) and Their Relative Abundances and Their Relative Abundances
G(B-B)G® (357) 357-A (151) 100% | Not reported®
T A, o= 357-CH,0 (327) 34%
o) OH 357-A-CH; (136) 23%
g ' o 357-HCOOH (311) 15%
357-CH; (342) 14%
G(B-5)G® (359) 359-A (223) 100% | Not reported®
A0
- ; OH
o~ 410
- o
G(B-B)FA® (371) 371-CO, (327) 100% | Not reported®
o —
_ 0
o{ I T~ o
—d
G(B-0-4)G: 319 319-H,0-CH,0(271) 100% | 271-CHj; (256) 100%
319-A (195) 8% | 271-A (164) 18%

A
oH: o7
o OH

aMS3 was performed only for the most abundant product ion in the MS? spectra to avoid sacrificing the

duty cycle of the instrument.
b Reference 40.




Table S4. Ions formed upon negative-ion mode ESI for organosolv switchgrass mixture that show
fragmentation that matches that of a deprotonated model compound studied as well as their fragment ions,
with their relative abundances, formed in consecutive ion isolation/CAD experiments.?

Identified Analytes: m/z of [M-H]- MS?/CAD Product Ions (m/z) | MS3/CAD Product Ions? (m/z)
and Their Relative and Their Relative
Abundances Abundances
Aq: 167 2 167-CH; (152) 100% | 152-CO, (108) 100%
o 167-CO, (123) 45%
HO
_0O
Aj: 121 /@Ao 121-CO (93) 100% | 93: No further fragmentation
o 121-COH (92) 21%
Aj: 151 So 151-CH; (136) 100% | 136-CO (108) 100%
o 136-CO; (92) 14%
_0
Ay 181 _o ~o 181-CH; (166) 100% | 166-CHj; (151) 100%
Sa
_0
As: 147 o 2 147-CO (119) 100% | 119: No further fragmentation
. /©/\) 147- C3H40 (103) 10%
O
Ag: 177 0 177-CH; (162) 100% | 162-CO (134) 100%
x 162-COH (133) 36%
o 162-C3H,0 (106) 13%
O
A7 207 o o it 207-CH; (192) 100% | 192-CHj; (162) 100%
O]i;/\)
_0
Ag: 163 « 7 163-CO, (119) 100% | 119:No further fragmentation
[¢]
. /@/\)k
Ag: 193 0 193- CO,-CHj; (134) 100% | 134: No further fragmentation
/"@/\*o’ 193-CO, (149) 45%
HO 193-CH; (178) 8%
Aqp: 191 o 191-C,H, (163) 100% | 163-CO, (119) 100%
@Mo“ 191-C,H40 (145) 22%
o 191-C,H, -CO;, (119) 14%
191- C,H;5 (162) 7%
Aq: 221 o Q 221-CHj; (206) 100% | 206-C,Hs (177) 100%
g ]Q/\AO/\ 206-C,Hs - CO, (133) 33%
o 206-C,H4 (178) 25%
206-C,H, - CO, (134) 8%
Bg: 371 ] % o O |371-co,(327) 100% | 327-CH,0 (297) 100%
OOH 327-Y (175) 20%
—d 327-CH; (312) 19%

aMS?3 was performed only for the most abundant product ion in the MS? spectra to avoid sacrificing the
duty cycle of the instrument.
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Figure S1. An HPLC chromatogram measured for the organosolv switchgrass sample after spiking it
with a tetrameric model compound (0.1 mM) and the negative-ion mode ESI mass spectrum measured for
the dopant.



