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We have found that N-methyl-N-(2-methoxyethyl)pyrolidin-1-ium
2,6-diaminohexanoate ([PIME][Lys]) dissolved lignin very well at below 60° C, but that 80° C was required
for it to dissolve cellulose. Taking advantage of this difference in dissolution ability, direct
extraction of lignin from wood biomass has been accomplished under mild conditions without use of any
hazardous reagents. We have thus achieved the demonstration of the sacrifice-free separation of
cellulose, hemicellulose, and lignin from wood biomass (Japanese cedar: Cryptomeria japonica). We next
attempted to dsign ILs that could disscolve a wet cellulose; among tested ILs,
tributyl (3-methoxypropylp)phosphonium 3 -alanine ([P444MP][B -Ala]) showed the highest polarity and
dissoved 5 wt% of wet cellulose which included water (1 eq. vs IL ion pair) .
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Fig. 1. Solubility of lignin in various types
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[Prve]
20




N—(2- )

([Pwmel[Lys])
60 15 %
(Wt%) 100 55wWt%
[10]
80
2
[Pvel[Lys] (10
) 60 12 7 ~16
13wt
BC NMR

MALDI-TOF-MS
4

3500—~7000

Wood powder (Japanese cedar)

‘—; [Pyme)llLys]

60°C
stirring for 12~16 h removed

centrifugation water

10,000 rpm under
5 min reduced
pressure

l l
filtrate

wash with water filtrate
water and
recovery Precipitate
of IL Lo
Precipitate Lignin
0.1 M NaOH agq. solution
filtrate Residue
J removed water washed with
water then
Residue dried under
vacuum
Cellulose
Residue
Hemicellulose rich residue
Fig.2. Lignin extraction protocol using
[Pwvel[Lys]
0.1 NaOH

XRD

(Fig.2)[10]

(1]

Clarson
[11]

Clarson 16.5 wt

78%
[10]

[PIME][Lys]

MALDI-TOF-MAS
[10]
MS

m/z=196+197*n

[1]

[Pwmel[Lys]

[Pime]l[Lys]
28wt%

[12] [Pwmel [Lys]



©)
DMSO DMI
[13]
DMSO
[N221ve] [Ala]
[Pivel [Lys] 11
60
10
4)
[Pivel[Lys]  [Nazamel[Ala]
Kamlet-Taft
[14]
B -
[Paamp]
B -
[Pasamp][ [1-Ala]
[Paaampl[B -Ala] 1 80°
C 5 wt% 2 1 wt%
[Pimem][Lys]
[Pime][Lys]
[Pasamp][B -Ala] Fig.3

[15]

ERANS

NH,
[P1mellLys]

¥ 9
¥ OM
Bu/ P\\/\/ ® H2N /\/0\0—

Bu

[PasampllB-Ala]
Fig.3. Key ILs developed by this study
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