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Synthesis of (R)‐2‐Octanol in a Cascade of 2 EMR Synthesis of (R)‐2‐Octanol in a Biphasic Reactor
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Ionic Liquid TEGO IL K5 as 
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Reaction System used for the production of 
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Results (1170 h) R1 R2

X2‐octanone / ‐ 75.8 96.9

TONLbADH / 10
6 45.6 12.84

TONGDH / 10
6 7.7 2.93

+ 1.0 mg GDH R1

+ 1.0 mg GDH R1

+ 0.5 mg LbADH R1
Blue=  Conversion reactor 1;  
Red =  conversion reactor 2; 

Results (175 h)

X2‐octanone / ‐ 40

TONLbADH / 10
3 143

TONNADP+/ 10
3 13.8

STY / l L 1 d 1 122

Stirring 500 rpm

Stirring 150 rpm
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aq. phase

Conditions:T = 25°C; Flow = 4 mL / h ; cADA = 150 mM; cMgCl2
= 20 

mM; pH = 7.5; cGlucose = 200 mM; c2-octanone = 60 mM; cNADP+, in = 
0.1mM; cLbADH, reactor 1= 67 mg/L; cGDH, reactor 1 = 280 mg/L ; cLbADH, 

reactor 2= 67 mg/L; cGDH, reactor 2 = 280 mg/L 

TONNADP+ 411 539

STY / mmol L‐1 d‐1 291 124

ee 99.9 99.9

The synthesis runs very stable over a period of more than 1200 h. Turnover
numbers (molproduct/molcatalyst ) for both enzymes are extremely high. 

STY / mmol L‐1 d‐1 122

ee 99.9
Conditions:T = 25°C; Flow = 1.25 mL / h ; cKPi = 50 mM; cMgCl2

= 2.5 
mM; pH = 7.0; c2-Propanol = 1000 mM; c2-octanone = 100 mM; cNADP+ = 

0.1mM; cLbADH,= 1000 mg/L; 
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The synthesis runsstable over a period of more than 170 h. The turnover
numbers (molproduct/molcatalyst ) for the cofactor NADP

+ is very high.
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Conditions:T = 25°C; Flow = 1.25 mL / h ; cKPi = 50 mM; cMgCl = 2.5

MTBE

Kpi‐buffer

Conditions:T = 25°C; Flow = 1.25 mL / h ; cKPi = 50 mM; cMgCl2
= 2.5 

Monophasic and biphasic synthesis of (R)‐2‐alcohols is possible with LbADH
A combination of both approaches has no effect on the synthesis of (R)‐2‐octanol, 
but improves the synthesis of (R)‐2‐nonanol
The biphasic synthesis of longer chain alcohols, for example (R)‐2‐decanol will be
investigated&
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p Conditions:T  25 C; Flow  1.25 mL / h ; cKPi  50 mM; cMgCl2

 2.5 
mM; pH = 7.0; c2-Propanol = 1000 mM; c2-octanone = 100 mM; cNADP+ = 

0.1mM; cLbADH,= 1000 mg/L; 
Reactor

Ionic Liquid TEGO IL K5 as 
solubiliser in aq phase

2‐Octanone 2‐Nonanone

no IL 100g/L IL no IL 100g/L IL

Runtime / h 105 105 50 50

STY mmol/L‐1d‐1 122 123 10,8 28,5

TONLbADH / 10
3 110 109 4610 12350

KPi MgCl2
mM; pH = 7.0; c2-Propanol = 1000 mM; c2-nonanone = 100 mM; cNADP+ = 

0.1mM; cLbADH,= 1000 mg/L; 

investigated
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TONNADP+/ 10
3 10.6 10.5 440 1190

Deact / % h‐1 0.06 0.06 0,02 0,01

Conversion / % 40.5 41.0 3,6 9,6


