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Chemoenzymatic Dynamic Kinetic Resolution of
a-Trifluoromethylated Amines: Influence of Substitutions
on the Reversed Stereoselectivity

Guilin Cheng, Bo Xia, Qi Wu* and Xianfu Lin*

1. Computational methods

Docking calculations were carried out using the Autodock 4.0 package. For the docking the lipase B from C.
antarctica was chosen (PDB Code 1TCA). The protein structure was checked and prepared for the use in the
docking experiments. We utilized the NQ-Flipper server to recognize unfavorable rotamers of Asn and Gln
residues in the protein structure. The results were checked and the protonation states of the histidines were
assigned by visual inspection. All water molecules were discarded from the structure before docking. Chem3D
Ultra 8.0 was used to construct the product amides for docking in both enantiomeric forms. Gasteiger partial
charges were assigned to the atoms.

Autodock 4.0 was used to dock the product amides to the receptor protein applying a genetic algorithm
augmented by a local search (Solis & Wets). The Genetic Algorithm (GA) parameters were set as follows: The
number of individuals in the population was set to 50 and the maximum number of energy evaluations was set to
medium 500,000 leading to a typical number of generations of 250. The results of 50 independent runs were

clustered.
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2. Data of '"H NMR (CDCls, &, ppm, 400 MHz)

2.1. 'H NMR of a-trifluoromethylated ketones
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2,2,2-trifluoroacetophenone (3d)
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2.2. 'H NMR of a-trifluoromethylated amines

2,2,2-trifluoro-1-propylamine (1a)

B
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1,1,1-trifluoro-3-methyl-2-butylamine (1c)
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3,3,3-trifluoro-1-phenyl-2-propylamine (1e)
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N-(1,1,1-trifluorobutan-2-yl)acetamide (2b)
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N-(2,2,2-trifluoro-1-phenylethyl)acetamide (2d)

ZEEEEEalua 24z
A THONME (400 MHz, 18 743 - TR (m SH), 607 (d, 4= 8.0 Hr, 1H), woker 2. 30E+08
Y ey et 576 — 5.55{m, TH), 210+ 1.90 (m, 3H).
2. 208408
f 2. 10508
-~ 2. D0E+ 08
{ = 1. 90E+08
| L. 80E+08
L. T0E+08
A ‘s
~ — — - 1. 60E+08
o
% 1. 508408
&
e \C‘H3 L. 40E+08
F ? 12
) . L. 308408
ST s,
| I [ L. 20E+08
E T b1 108008
L. 00E+ 08
6. D0E+ 07
. O0E+ 07
e, 00E07
6. O0E+ 07
5. D0E+ 07
4. D0E+07
3. D0E+ 07
h 2. D0E«0T
J il L. 00E# 07
_,,._J (Wi \ | L i JL_ 0. D0E+ 00
L L N 1. O0E+OT
g I iy -1
= s s = 2. 00807
T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 5 4.5 4.0 15 3.0 2.5 20 L5
1 (ppm!
N-(1,1,1-trifluoro-3-phenylpropan-2-yl)acetamide (2e)
ek REE ERREEER 2SIz ERERE 28 3
cgh ‘id\? TeEmed o i od o} N\\d/d el ==
2. ste0e
r THNME (400 MHz, CDCL) 8 7.30— 7.07 (m, SH), 5.63 - 5.32 (m, 1H), 4.93 — 484 (m] 1H), 213 (dd,/ ?
| = 146,44 Hz, 1H), 270 (dd,/ = 146, 101 Hz, 1H), 183 ((d, /=20 Hz, 3H).
|
4 o
( i -
J 14, ¥
{ Hae” TNH 27 T
4 T A ] A
— Eo | ;
J A INNN S /
F
]
1. ske08
1. ol+0g
]
5. ol+07
‘ |
/-)lk_ A ... /{i'_‘--.... l '\—»-l—f“'"}“——"*—- 0. OE+00
= e i T T
& & 5 = =
= = - = b
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 25 20 L5 Lo



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

3. Data of ®C NMR (CDCl;, 8, ppm, 100 MHz)
3.1. BC NMR of e-trifluoromethylated ketones

1,1,1-trifluoroacetone (3a)
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2,2,2-trifluoroacetophenone (3d)
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3.2. BC NMR of e-trifluoromethylated amines

2,2,2-trifluoro-1-propylamine (1a)
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1,1,1-trifluoro-3-methyl-2-butylamine (1c)
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3,3,3-trifluoro-1-phenyl-2-propylamine (1e)
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N-(1,1,1-trifluorobutan-2-yl)acetamide (2b)
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N-(2,2,2-trifluoro-1-phenylethyl)acetamide (2d)
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N-(1,1,1-trifluoro-3-phenylpropan-2-yl)acetamide (2e)
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4. Data of Chiral-GC

Dynamic Kinetic Resolution of 1a

RT:
(R)-Product: 11.25 min; (S)-Product: 12.35 min

Standard:
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Dynamic Kinetic Resolution of 1b

RT:
(R)-Product: 11.46 min;  (S)-Product: 12.48 min

Standard:
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Dynamic Kinetic Resolution of 1c

RT:
(R)-Product: 6.51 min;  (S)-Product: 8.00 min

Standard:
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Dynamic Kinetic Resolution of 1d

RT:
(R)-Product: 10.95 min; (S)-Product: 11.26 min

Standard:
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Dynamic Kinetic Resolution of 1e

RT:
(R)-Product: 11.23 min;  (S)-Product: 11.49 min

Standard:
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