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55 240 11 72.7 215 3.06 378 162 079 o0nz 101.03 2580 24.05 8333 275 1067
55 240 10 74.3 221 3.97 0.07 288 011 - 100.30 3.50 353 10082 -
55 240 10.5 73.7 218 295 1.4% 2,76 0.20 - 39.75 7.10 6.38 96.52 - -
&0 40 1085 68.7 0.2 2.75 .40 1.81 070 011 9589 3414 2547 74.62 4.00 1173
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55 130 10.94 41.7 420 5.8 3.45 5.35 1.23 0.03 3598 2232 17.39 80.14
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45 120 11.50 456.9 68 351 22.76 1.75 1.15 017 91.25 47.60 34.44 72.38 489 10.45
45 180 11.50 46.6 224 4.06 20.28 2.26 1.32 013 9243 42,00 32.48 77.24 4.64 11.05
ooooooad
goooooooooooooooooooooonOoao
oooooao
godoooboboooobobooooboooboboo o o oDboboooboODboboooooooao
oooooooooo0ooootbootboooo0oooboobooboooooooooooOooanooao
gooooooooooootbootbooboo0oboo0oboo0obo0oboooooooooooOoonOoao
gdoooboooobbooobobooob b0 oD bLDbUoUo oD bObbOboUoooDboooao
godooboooooboooooboboooboboo oo oDboboooboDooooooooan
goooooooooobooooboboobooooooooOoaodn
Oooon
£ - ADE FOF IAF LI TS5~ LADBiK
| . BRI IAa-A [RaTS G e = ELTORE
%7K AR | AR 205 |05 motsa| Bt ol |PMEIE it | MMERIRE %) (oL
15% T=85°C 60 43 9.2% SAC 8.88 98.16 28.69 78.35 92.07
15% T=75°C 45 4 9,5% SAC 0.79 97.99 27.94 89.61 36.76
15% T=70°C 45 53 10.5% SAC 0.87 92.04 27.84 95.70 98.75
30% T=85°C 60 5 7.8% SAC 0.63 60.40 16.67 90.02 98.15
0% T=85°C 120 4 10% SAC 6.61 100.00 12.98 37.82 78.65
0% T=80°C 60 4 10% SAC .00 63.12 17.85 97.24 99.49
30% T=80°C a9QO & 10% SAC 0.46 87.49 25.02 91.49 97.67
30% T-80°C a0 4 18% SAC 0.94 93.88 24.69 90.02 97.26
30% T=80"C a0 4 10% SAC .00 65.42 19.59 100.82 100.16
30% T=80°C 90 5 10% Amberlyst-15 0.00 74.48 11.94 59.35 91.82
1% T=30°C o4 10% SAC 0.00 62.47 18.16 97.47 99.53
45% T=85°C 60 53 5.9% 5AC 0.44 12.07 434 99.73 99.99
Ooo0ooooOooan
goooooooooooooooooooodd
oooooao
Oooooooooooootbootbooboo0oooboob0o0oboooooooooooOooanOoao
gogoooboodo+0o0p bbb obbbooobbooo
godooboboooobobooooboboboooboboo oo oDboboo o boDboboooooooao
oooooooooo0ooootbootboooo0oooboobooboooooooooooOooanooao
goooooooobooootootbooboo0oboo0obo0obo0obo0ooooDooooooOoonOooao
gdooboboooobboouobobuoo oo b0 oD bLoDbObUoUo o bObbOboUoooDoboooao
godooboooooboooooboboooboboo oo oDboboooboDooooooooan
oooooooooooootboobooboobooboob0o0oboooooooooooOoonOooao
pgooooooooooooootoobooboobobobobooboooooooOooOooao
godooboboooobboooboboboo o bbb oD boDboo o bODbobooooDoooao
Oooooooooooootbootbooboo0oooboob0o0oboooooooooooOooanOoao
gooooo0oooooooooooooooooodd

20

30

40

50



(38)

Ooooo
#1074 — F#lpR
HE (@ % w/w pka
[ = S 12.8
AT AT T = 1. 2065 0. 302
Fiio 398. 5304 99. 633
v R 0. 1285 0. 032 4.8
R 0. 1346 0,034 3.8
&t 400
Oo0oooooao
0000000000000 000DO0O0oOoOoOooooao
Oo0ooooooao
Oooooao
0000000000000 000O0oo0ooOoooooao
0000000000000 000oO0ooOOooOooooao
0000000000000 000DO0ooOOoOoooooao
00000000000 OoO00O0DoDOoOoOoOoooooao
0000000000000 0o00oo0ooOooooooao
0000000000000 U0ooooOooooooao
0O0O0O0000O0oO0oOoOooooooao
Ooooo
F11: 7 4 — FHEAK
Logen
Alg) H (g)
A F 4,2 4.8
FAa— A 0. 61 0.61
ot —* 0.017 0.018
b RFadAFa 0. 095 0. 10
FNT T =
Hefig 0. 057 0. 052
V) B 0.053 0.051
Fhg 0.038 0.039
0O0o0ooooao
0000000000000 0o00oDOoOoOoOooooooao
Oooooao
0000000000000 000O0oo0ooOoooooao
0000000000000 000oO0ooOOooOooooao
0000000000000 U0o0ooooOooooooao
00000000000 OoO00O0DoDOoOoOoOoooooao
0000000000000 000DO0O0oOoOoOooooao

O Ooo0oooao
O 0Oo0Oooo
OOoo0oooao
O OoO0oooao
OOoo0oooao
O OooOoooo
OOoo0oooao
O OooOoooo
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao

O Ooooo

Ooo0oogao

JP 2017-537119 A 2017.12.14

O 0Ooooo

Ooo0oo0ogao

O 0Ooooo

O O0Oogoao

O 0Ooooo

O Ooogoao

O 0Ooooo

O Ooogoao

O 0Ooo0ooo

O Ooogoao

O 0Ooo0ooo

O Ooogooao

O 0Ooo0ooo

10

20

30

40

50



Ooo0oooooo0oooooooDoooogoooooaog

O
O
O
O
O
O
O

oo ooooogogoo
OO0 ooooogogog
OooooogooQgaQg
OOooooggdg
OoooooogoQdgoQg
OOooooggog
I [y |
OOooooggQg
Oooo0oooogoQgQg
OoooogQgQg
I B [y |
OooooggQg
OoOoo0oooogoQdgaQg
OoooooggoQg
I [y [y |
OoooogoQgQg
|
OooooogQgoQg
OO0 ooogogdg
OoooogoQgQg
OO0 ooogogdg
OooooogQgQg
OOooooggdg
OooooogQg-g
OOooooggdg
OooooogQgQg
OOooooggdg
OooooogoQgoQg
OOooooggo-g
OoooooogoQgaoQg
OOooooggdg
I s [y [y |

O
O
O
O
O

OO0 0o ooogogddooDooUogUooDoogooooaog
Ooo0oooooooooooooDoDoooooooaog
OO0 0oooogogdooDooUgUUooDoogogoooaog
OO0 oooooo0 oo ooo o0 oo oogogooooo
e s s e e ) e e s
OooooooQgogoo

OOo0o0ooogogogao

Ooo0oooQogogao

Oo0ooogogogao

Ooo0oooQoogoao

Oo0ooogogogao

Ooo0oooQgogoao

OoOoooogogogao

Ooo0oooOoogoao

Ooooogogao

OoooooOoogao

OoooooQgogao

OoooooOoogao

Oooooogogao

OooOooooOoogao

Ooo0oooQgogoao

OooOooooOoogoao

Oo0oooQgogoao

OO0 o0ooogo-gogao

Ooo0oooQgogoao

OOo0ooogo-gogao

OoooooQgogao

OOo0o0ooogo-gogao

Oo0oooQgogao

OOo0o0ooogo-gogao

Ooo0oooQgogoao

OOo0ooogogogao

Ooo0oooQoogoao

Oo0ooogogogao

Ooo0oooQoogoao

Oo0ooogogao

OoooooOoogoao

Ooooogogogao

OoooooOoogao

O

(39)

O
O
O
O
O
O
O
O
O

T VI AITAENIN-TFAL3-AFAALIF Y T LOHR

% (HE/HEE)
BMIM 96. 5
ord—= 0.9
T b= 0. 05
B R AF 0.05
N7 T
K 1.5
- F -1 1
¥ =

JP

2017-537119 A 2017.

12.14

OO0Oo0ooood
OoOoo0ooood

10

20

30

40



JP 2017-537119 A 2017.12.14

(40)

oggoao

ogogoano

. 784
1d-00LT —
Tacsd Id-00ST

N—EGARFY-9T
@

Zd-009T
PE]
A,

"

TJ009F
Frrd

yd

N—r&L-C

T 814

1d-00TT
JWH

2d-00TT

| HEWNPLAIR

£d4-000T
LA e—-oa

ggoano

ggono

00CT <—

¥ 814

ort
z01 XWE 4N

“rGaran)
Y-0UANFLD N
34
00€ ogt 121 (4741 OTT
HE 10T =3 il (] ey 111 B
Ho [ O'H  IH 0001
Y-CUG €314
D]
109
009
WYY LG
1514 0sz Ho [11] 00S
o k=L 7Sz WE 108
OH
Thoen \_,
€0t 00zt
z0T
0ot
00€
W 10T HEON NP LTFEE
AAH
T0€E \_,
000t
ooy
E JIAH 200 oH
101

0011



JP 2017-537119 A 2017.12.14

(41)

9814 VN
zse
oge
WFhE TEE 0s¢
Eve ve] A
1143 ove T
ggke Hd IoH
oze 1S€
Ho [l mow \_, _
PH  7pe
(1€
zo¢
ote ST
iy BEccod 200 11€
A
VihE WG \—, 708
O°H o1€ 0ot
VB HAH 108 a0 tot NN PATERE
1 €0€ Q,
- o' 0001
[}
= UGV A1
O
S ‘814
> vy
413
oge 0s€
WHE TEE 7€ 223 N
1143 T
\_, ove [oH 15¢
4gE Hd
oze
RO b3
Q, I9H
[ 7
HO [11]
o1€ 0ot
VEHEIAWH 108 | #Eccgdang (IO | seyugnreEue
1 €0€ \ﬁ
O o°H 0001
O
O AGHaOH T
O

ggoano

ggono

8 314
Y—-§A024 +13 [
,i\ 105
001 o1s
NN PRFLE B
115
o°H
435
20€
125
0€S ] 0zs 00€
GRAMYY FEG—LrL WE
[ J
1€S 44
L84
_ VEWAES VO OH
(147
—  Eiksr
IoH VSN 1D T
o™
9TY
154 487
(4574 GryLrL 13374 GrAMNY
L1V
HOTI
00TT
ZT¥ | /vo/0H
0¥ X4
ozy 11v oty T0€ 00€
k4 SE R YO/O°H/4WH wE
Hong-z
¥ zs



JP 2017-537119 A 2017.12.14

(42)

gogooano

ogogoano

0T 84

’ Y E 1 )
i,
iiard
3
o,
S o™ ‘o
WIN -2
ﬁu.ﬂ i RE%
HANLAN = 0 W
B E e -
G
Y —LCAlG =
Y — 202 4 w0
GEG
Hx %0’ WA %890 W %ILO
- SINHBTE " Y-kA0D %ET0 Y —CA 4 %8 WINT %ES vy
6814
ne
2T LT 9T YT T €1 T VT T 60 $0 LD 90 50 ¥0 £0 20 10§
R o
N U
AP o Y ﬁ» o
T e { g £0
YAl Gt 1 4/ Y0 o
i o
Y — A0} s L m& o B
4
990
i
e 20
%
i | vo
0

AAH%T T Y-CUG%E'8 Y Y—kAna %I'0 WING %99

ggooano

gogooano

7T 8
(&) B
00y 088 008 052 00z 0§10 0§ 6
-0
XMEG ir
e & -
EWE vE
Y= GAC ¥ oF
05
FHE 09
Y—CAG % ;
04
EWE * v v Wooeo 08
Y—rra # 06
¥ > % X % 001
B 95~ DWING %77
58 S DeSS 1T = HAWREY —CULG
1134
N
SL°0 59°0 §5°0 590 560 sz°0
T 5 %, - O
@.af@x ;s.fa , \\ﬁ \
b \ o 10
IIERS kY / / \
] / .
Y =LAl G M w. w \ 0 m
Y )
\..a. MM m o -
./ ¥'0
S0

¥-CG %Y PUe INHNG %ST




(43)

gooooooanb

JP 2017-537119 A 2017.12.14

INTERNATIONAL SEARCH REPORT Intemational application No.
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A, CLASSIFICATION OF SUBJECT MATTER

IPC(B) - CO7D 307/48; CO7H 3102; C12P 7/10{2016.01)

CPC - CO7D 307/48; CO7H 3/02

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): COTD 307/48; COTH 3/02; C12P 7/10; C13K 1/2 (2016.01)
CPC: CO7D 307/48; COTH 3/02; C12P 7/10; C13K 1/02; USPC; 12772, 44; 262/182.12; 536/128

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

Electranic data base consulted during the intematienal search (name of data base and, where practicable, search terms used)
PatSeer; Google; Google Scholar; IP.com; PubMed; EBSCO; Virdia, Jansen, Lawson, Travisana, Stout, Hulchanski, Malis, Lapidot,

2Zviel, Carden, Falson, Hallae, White, lignin-dapleted, chromatography, sequential $imulated meoving bed chromatography, sodium, first
stroam, sgcond stream, cellobiose, glucose, fructose, conditioning, cellulose pulp, soaking hydrolyzing, hydroxymethyl furfural, callulose

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X ROMAN-LESHKOV, Y at al Solvant Effacts on Fructose Daehydration to 5-Hydroxymathylfurfural |47-48
in Biphasic Systems Saturated with Inorganic Salts. Top. Catal., Vol. 52, 2009, pp. 297303
[online], [retrieved on 2016-01-26). Retrieved from tha Internet <URL:
hitps:/iwww.researchgate.net/profile/Yuriy_Roman-Leshkov/publicatior225617833_Solvent_ER
scts_on_Fructose_Dehydration_to_5-Hydroxymethylfurfural_in_Biphasic_Systems_Saturated_
X US 2014/0235851 A1 (WISCONSIN ALUMNI RESEARCH FOUNDATION) 21 August 2014; 2427
- abstract; figure 2, 4, 5b; paragraphs [0003), [0011], [0020], [0622], (0024], [0031), [0034], [0046), |-—
Y [0053], [0DB0], [0069HOOT1), [0075]-[0078], [008S5), [0096]-{0088), [0101] 1, 411, 19-20, 21/19-20,
22/2118-20,
23/22/121119-20, 28/24-27,
29/28/24-27,
30/29/28/24-27,
32/20128/24-27
Y 5L, ¥ et al. Single-step convarsion of celluloge to S-hydroxymethyifurfurat (HMF), a versatile 1, 4/1, 19-20, 21119-20,
platiorm chemical. Applied Catalysis A: General, Vol. 361, 2009, pp. 117-122 [onling), [ratrieved |22/21/19-20,
on 2016-01-26). Retrieved from the Internet <URL: hitp://802.dicp.ac.cn/pdffd2.pdf>; abstract;  |23/22/21/18-20
page 117, column 1, paragraph 1; page 117, column 2, paragraphs 1-2; page 118, column 1,
paragraphs 1, 2-5; paga 118, table 1
Y US 8,816,131 B2 (CHEN, J ot al) 26 August 2014; absiract; figure 1; column 1, lines 47-52; 186
colurmnn 3, lines 1-10, 58-63; column 4, lines 1-5; column S, lines 1-15, 50-80; column 7, lines
63-68; column 8, lines 1-5

ﬁ. Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special catepories of cited documents:

“A"  document defining the general state of the art which is not considered
to be of particular relevance

“T"  later document published after the intemational filing dae or priority
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the prineiple or theory underlying the invention

“E” earlier application or patent but published on or after the i tonal
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited 1o establish the publication date of andther citation or other
special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or other
means

P ok blished prior to the inter 1 filing date but laler than
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slep when the document is taken alone

“¥" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is

combined with one or more other such documents, sich combination
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