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Main advantage Main challenge

Green approach for opening of new
reaction paths towards new synthesis
difficult to achieve in only with

Compatibility between catalysts
and reaction conditions

i chemical or enzymatic catalysts i
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A/hat challenges 1or HIV nthe om D-glucose?
g0 Enzymatic o . OH
OH jsomerization HO/@‘"N\OH Dehydration o 0
— B 2 | /
HO™ “OH 5 Yo .3 Y
H8.0-8.5 phZz-
OH P D-Fructose 5-HMF
D-Glucose  ~509% at thermodynamic equilibrium
1P1S Glc isomerase H,O +NacCl 70 2h 28.5%
1 enzymatic step Oxalic acid 2MTHF 110 1h Inactivation of isomerase due to acid pH
+ 1 chemical step G'SC(SSOH”‘FT\ZSG THZ Tzo 90 2h 20% induced by chemical catalyst
sH- (4:1) = 1P1S NOT POSSIBLE !!
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Development of a « H-reactor » dedicated for 2P1S process hybrid

i ’ Catal. 1, 408-410(2011) - _
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Buffer pH8.5 — 70 Acid resin Dowex Monosphere®

pH3 - 80°C
H*/Fru=3/1 (mol/mol)

Donor aqueous Received aqueous A
compartment compartment




ﬁphasic reactor for

5-HMF production
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Yields (%)
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AN hat challenges for furfurviamine nthesis from HME ?
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U Supported nanoparticles @ i O Transaminases ;%\ B'\OEC;OA%
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uooored Kbe i Transaminase NH,
il B o T
R R R™ "OH Carbonyl Amine
Alcohol Aldehyde Carboxylic acid

Amine donor  Carbonyl co-products

Gold NPs Q Amine donors
o )\
Ptor Pd NPs Hybrid catalysis %OH
o o NH, IsoPropyl
» Selectivity and specificity ) (S)-MethylBenzyl Amine
' _ L-alanine Amine
Bimettalic NPs » Potential synergy

Ferraz et al., 2018, » Opening to new reaction paths Dunbabin et al., 2017,
Grasset et al., 2017 . Simon et al.,2014,

e e e __;.:5___- = o B Mathew
T S
o e -



One-pot/two-steps
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Step 1 : oxidation
Metallic
nanoparticles

60°C,
pH 8 NaP Buffer

/
|
|
|
|
|
|
|
|

Step 2 : reductive amination

) Immobilized
Amine | transaminase

donor |

Carbonyl

Cv-TA@EziGT™OPAL
30°C,
pH 8 NaP Buffer

co-product
?’
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1| NH,

|

, -0 0
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{ One-potitwo-steps ) * Enzyme unstability at 60°C
s (=== ===  Sipl:reductive amination ‘|
[ Step 1: oxidation | ) Immobilized |
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| >0 2 I — : selectivity of step 1 in 1P2S
| OH < 0 Y~
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o Pt@Sio, _ o 0 |
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____________________ 16h
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) Amine | c " Step 2 : oxidation 0
) y Carbonyl " O 0
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Production, characterization and immobilization of new transaminases
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Production and characterization of new catalysts active on HMFA
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@Ca0O @TiO,, @CeO,
Gold NPs Palladium NPs Bimetallic NPs
BiOLeCtor pl'0® L4 33 catalysts Brings catalysis over lightspeed
' ‘ EALCAT,
150 conditions tested in microplates on REALCAT HT platform //
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TA@OPAL —

Au@CaO

? 0 _ 80% +
7—T + o) NH, + Ho 0 NH, <
| / | / | / | / ; 60% -
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Kinetics 20%
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Introduction 2P1S hybrid catalysis process Development Summary

Immobilization

Plasmid pET-21a



Development: extraction of fructose

0 - Solvent

4-methylpentan-2-one (MIBK)

MIBK
Ko a2 - Carrier (T)
AN 23-DCPBA  35-DCPBA  3-TFMPBA

=z 34-DCPBA 3-NPBA 4-B1nPBA 32-carboPBA
cl

35-BTFMPBA  24-DCPBA 4-M21HPBA
34-DCPBA 4-TFMeOPBA 2-TFMPBA  2-T5PBA

Glucose and fructose adducts formed with boronic acids
Affinity (34-DCPBA),, >> (34-DCPBA),,,
This complex induces the negative ion on the bore

lonic interaction with the counterion Aliquat336®
Formation of a lipophilic complex
Extraction in MIBK solvent

Westmark, P. R., Gardiner, S. J., Smith, B. D. J. Am. Chem. Soc. 118, 11093-11100 (1996).

Takeuchi, M., Koumoto, K., Goto, M., Shinkai, S. Tetrahedron 52, 12931-12940 (1996).
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Construction of MMCH
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