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Enantioselective reduction of sparingly water-soluble
ketones: Continuous process and recycle of the aqueous
buffer system

S. Leuchs, S. Na’amnieh, L. Greiner

The supplemental information consists mainly of the kinetic constants used in the model and
figures illustrating activity and stability.

Abbreviation Explanation
API active pharmaceutical ingredient
CBS names of Corey, Bakshi and Shibata
Da Dalton, equivalent to 1u
DSP down stream processing
ee enantiomeric excess
EMR enzyme membrane reactor
GC gas chromatograph(y)
GDL gluconic-acid-d-lactone
ID inner diameter
IL ionic liquid
MSDS material safety data sheet
MSTFA  N-methyl- N-trimethylsilyl-trifluoracetamid
SPE solid phase extraction
STY space time yield
t time
TON  turnover number (molyoduct/MOlcatalyst)
X conversion
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Figure 1: Stability of LbADH (grey) and GDH (black) in presence of different KP;-concentrations;
pH = 7.0; T = 25°C" ; 300 rpm; cypgcr, = 1 mmol Lt
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Figure 2: Stability of LOADH (grey) and GDH (black) in presence of different TEGO IL Kb5-
concentrations; pH = 7.0; T = 25°C'"; 300 rpm; ckp, = 100 mmol L™ ; Cmgc1, = 1 mmol
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Figure 3: Stability of LbADH (grey) and GDH (black) at different pH; T — 25°C"; 300 rpm; ckp,
= 100 mmol L™" ; cpgeen, = 1 mmol L™



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

1000

r T
900 [ I 4
800 [ 4
wf [ ]
F Q]
500 .
250 |- -1
= t z
o 200 | - A
- g
150 | T L 11
[ .
100 |- al P o n |
s0f a |
.
pE_ &
0 1 |C:| 1 1 TP S | T T 1
L} 2 4 6 8 0 12 14 16 18 20 22

Figure 4: Stability of LbADH (squares) and GDH (circles) in presence of different MgCl,-
concentrations in KP;-buffer (full symbols) and ADA-buffer (open symbols); pH = 7.0;
T = 25°C ; 300 rpm; ckp, = 100 mmol L~*
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Figure 5: Stability of LbADH (squares) and GDH (circles) as a function of temperature (ADA-
buffer—100 mmol L.=1; pH-7)

ks

T T T T T T

16 | 4
A
5[ °2 o 8 4
1af &
13 | o (o] B
. n2f oﬂo o o
guf g B
S 10F A 4
- °F o z
28l oo 4
2z s & 1
3 sk -
st O * + * —
3 QA e 4
2L » 4
»
1k |. s L 1 1 L L =
0 10 20 30 40 50 80
A
€, octamane | MO L

Figure 6: Activity of LbADH as a function of temperature and substrate-concentration; squares:
23°C, circles: 27°C, triangles:33°C', hexagons: 38°C, diamonds:44°C"; capa = 100
mmol L~ ; Cmgel, = 10 mmol L~!; pH=7.0; cxappu= 0.05 mmol L~
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Figure 7: Activity of GDH as a function of temperature and substrate-concentration; squares:
22°C, circles: 29°C, triangles:33 °C', hexagones: 38°C', diamonds:43°C'; capa — 100
mmol L~ ; cmgcr, — 10 mmol L= pH7.0; exappn— 0.05 mmol L1

Table 1: Kinetic constants for GDH measured with fluorescence spectrometry at 25°C' . capg =
5 mg L_l; CADA-buffer— 100 mmol L_l; CMgCl, = 10 mmol L_l; ctrgo L k5 = 0,100,200 g

L= pH 7.0

eIl / gT.~1-1 Parameter Unit Value

0 Vmax Umg ! 5.4 +0.24
100 Vmax U mg™! 5.3 +0.32
200 Vmax U mg! 3.1 +0.15
0 KM1 mmol L~ 1 6.756 +1.274
100 KM1 mmol L™ 1 1.931 +0.336
200 KM1 mmol L™ 1 1.313 +0.312
0 KM2 mmol L~ 0.027 +0.002
100 KM2 mmol L™ 1 0.026 +0.004
200 KM?2 mmol L™ 0.017 +0.003
0 KP1 mmol L1 > 1E+4

100 KP1 mmol L1 > 1E+44

200 KP1 mmol L1 > 1E+4

0 KP2 mmol L™t 0.036 +0.004
100 KP2 mmol L1 0.027 +0.006
200 KP2 mmol L1 0.046 +0.011
0 KS1 mmol L™t 4210 +1068
100 KS1 mmol L1 8366 + 3860
200 KS1 mmol L™ 9128 +4115
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