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Catalyst Additive Solvent Temp. O, Time FDCA Ref.
(equiv.) (K) (MPa) (h) vyield (%)

MnO, NaHCO; (2) water 373 1 24 91 this

work

1.5CuO-MnO,- — water 403 2 12 99 (a)

CeO,

Ni-MnO, NaHCO; (4) water 373 0.8 28 94 (b)
MnFe,O, — MeCN 373 TBHP 3 85 (c)
MnO,-CeO, KHCO; (4) water 348+383 2 15+6 91 (d)
Li,CoMn;Og; NaBr (0.033) AcOH 423 5.5 8 80 (e)
Mn,,Fe;,:0, NaOH (4) water 363 0.8 24 30 (f)

(a) Green Chem. 2018, 20, 3921-3926. (b) Catal. Sci. Technol. 2018, 8, 2299-2303. (c) Catal. Today, 2018, 309, 119-125. (d)
Green Chem. 2017, 19, 996-1004. (e) Catal. Commun. 2015, 58, 179-182. (f) Appl. Catal., B 2016, 180, 751-757.
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BERBLATIS T DFF RO

Surface
Method Reagent area (m2 g) Comment Ref.
amorphous precursor NaMnO,, MnSO, 80-120 — This
method work
hydrothermal method MnCl,-4H,0, 16 — (a)
(433 K,12 h) (NH,),S,04
hydrothermal method MnSO,-H,0, 194 (20) low (b)
(413 K,12 h) (NH,),S,04 reproducibility
precursor calcination KMnQO,, 85 low crystalline (c)
at 623 Kfor4 h MnSO,-H,0, H,SO,
(Precursor)
chemical reaction KMnQO, + mannitol 200 Mesoporous (d)
soft template method MnNO,, CTAB, SDS 1952 mMesoporous (e)
MnCO; nanoplate Mn(OAc),, sodium 97 Mesoporous (f)
calcination oleate, oleylamine
under O, at 673 K for 2 h (MnCO; nanoplate)
hard template method MnNQO,, SBA-15 68 Mesoporous (9)

(a) Chem. Eng. J. 2017, 322, 525; (b) Chem. Eur. J. 2003, 9, 300; (c) Catal. Commun. 2009, 10, 1844; (d) J. Power Sources, 2014, 270,
411; (e) J. Photochem. Photobiol., A 2017, 343, 1; (f) RSC Adv. 2016, 6, 26535; (g) J. Am. Chem. Soc. 2010, 132, 996.
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HO (0.05 g), NaHCO (0.6 mmol) Ho OH

FFCA  H,0 (5 mL), 373K, p0, \' M2 21 F[\xé A
(0.2 mmol)

Catalyst Conv. (%) FDCA yield (%) (Efnaoﬁ”r‘]’_r} :ﬁfg)
activated MnQO, 30 34 56

a-MnO, 8 12 7 6

B-MnO, 7 12 16.4

y-MnO, 10 14 7.4

5-MnO, 6 9 5 3

e-MnO, 16 21 2 3

A-MnO, 47 20 12.2

B-MnO, Tt \FFCAER L & E
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BERX @400 °C
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=2:3 7EILI7ARIER{A

Mn(SO,) aq.
KEEH@160 °C
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o \ / OH water > \ / "o \ / O

100
HMF C,24h FFCA FDCA
Conventional (14 m?/g).  58% yield 28%yield

New (82 m?/q). 1% yield 86% yield
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B-MnO,-HSIZ X AFDCAS R

(0.05 g), NaHCO (0.4 mmol) HO HO OH

O Mn02 3 O O
0”J ©OH T el W/ R W

H,O (5 mL), 373 K, pO,

HMF (0.2 mmol) FFCA FDCA
B-MnO, vs. B-MnO,-HS activated MnO," vs. 3-MnO,-HS
100 -
Conv. Yield (%) __ 80+
Catalyst (%) <
°) FFCA FDCA =
=
: 12':::9031) >09 58 28 EDE 40
g \ I ®: 3-MnO,-HS
20 A: activated MnO,,
B-MnO,-HS (122 m2 g™)
G2mig-ty 99 1 86 ; | | | |
0 6 12 18 24

Reacation time (h)

1) E. hayashi, et al., ChemSusChem 2017, 10, 654-658.

FDCAJRZE: B-MnO,-HS > activated MnO,
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