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Fig. 1
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Fig. 1 (cont.)
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Fig. 2
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Fig. 2 (cont.)
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Fig. 3
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Fig. 4
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Fig. 4 (cont.)
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Fig. 5
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Fig. 6
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Fig. 7

(wad) L4

S'E

0°€

S'ZH

072

ST+

0T+

S0

0°0+

(wdd) 74

0'€

S'€ (4

St 0'S S'S

Bury asouelhd

@,

1AIV-L-¢

b-H-d

W =Y
\
\

Ern
&
~
~—
o

T
H ureyd |y

DD~ T D -

> Sfl@®s@-le®e

@

OB EHE®

RYA

122

”

v__<M _..av &\4 \ /l —.u.uVmeMozv_ Mo>m_
'L . o°1)-
- @ome g || o 0P
“HO-0 IAH1Y-1-0
L I )
*H-°H Bury wmo_:w;n_ ‘H u_ho:“oc<



11/23

Fig. 8
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Fig. 8 (cont.)
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Fig. 9
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Fig. 10
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Fig. 11
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Fig. 11 (cont.)

D
alcohol . MCC alcohol
Entry* carbon (nf:ll‘(;o) B (alilco(il;))l B conversion conversion DP,
number (mol%)” (mol%)°
1 6 1.7 17.4 80.9 32.6 13.9
2 8 1.7 17.4 68.5 17.3 224
3 9 1.7 17.4 66.0 19.2 19.5
4 10 1.7 17.4 59.2 8.6 39.2
5 12 1.7 17.4 51.8 52 56.7
6 12 2.7 17.4 48.1 7.0 39.5
7 12 4.0 17.4 49.5 8.5 33.1
8 12 53 17.4 429 9.2 26.9
9 12 8.0 17.4 41.1 55 42.5
10 12 53 435 82.5 9.7 19.5
11 12 53 52.2 98.5 11.3 16.6
12 12 53 69.6 89.6 9.1 14.1
13 12 53 87.0 66.4 6.0 12.8

“Reaction conditions: reaction temperature of 110 °C, ball milling speed of 700 rpm, milling time
of 30 min. * The mol% is relative to the moles of MCC substrate. “ The mol% is relative to the

moles of alcohol added.
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Fig. 12
Sugar ring H DMSO (IS) Alkyl chain
CellC12
WBC12 J ,~_JL./\
SDC12 f\ l ___AA
| ' | ' | ' | ' | ' |
6 5 4 3 2 1

Arabinose

Total Yield
32%

Xylose

WBC12

Glucose

Chemical Shift (ppm)

Glucose

Glucose

PKMC12




18/23

Fig. 13
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Fig. 14
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Fig. 15
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Fig. 15 (cont.)
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i biomass
substrate
1 MCC
2 MCC
3 MCC
4 wheat bran
5 poplar sawdust

acid used
(mol%)?

5.3
5.3
5.3
8.5

8.0
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Fig. 16

alcohol input
(mol%)?

522

43.5

17.4

69.6

69.6

milling time
(min)

30

30

30

60

40

yield
(mol%)¢

98.5
82.5
43
80.4¢

67.8¢

S:44

16.6
19.5
26.9
17.2

23.9

“Reaction conditions: reaction temperature of 110 °C, ball milling speed of 700 rpm, dodecanol (C12) as the alcoholysis agent. ?
The mol% is relative to biomass substrate. ¢ It is defined as the moles of monosaccharide units extracted in the products relative to
the moles of monosaccharide units in the biomass substrate. ¢ S:4 is defined as the molar ratio between the monosaccharide units
to alkyl groups in the alkyl-functionalized oligosaccharides products. ¢ It is the molar yield of monosaccharide units (both pentose
and hexose) extracted from raw biomasses.
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Fig. 17
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