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Table S1. List of commercial enzyme preparations employed in these studies.

Novozym 435 immobilized on
the macroporous
acrylic resin >10000 U/g or 10 Novozymes A/S
[poly (methyl PLU/mg, water (Bagsvaerd,
methacrylate-co- content 1.4% Denmark)
butyl
methacrylate)
Novozym 435- immobilized on STREM Chemicals,
STREM a hydrophobic INC. (cat. nr.: 06-
carrier (acrylic 10000 PLU/g 3123? n-—
resin collaboration with
Novozymes A/S
Lipozyme 435 immobilized on Novozymes A/S
Lewatit VP OC unspecified (Bagsvaerd,
1600 Denmark)
Chirazyme L-2, c.-f., immobilized on
C2, Lyo. the carrier-fixed 150 kU Roche
on (carrier 2)
Chirazyme L-2, c.-f., immobilized on
C3, Lyo. the carrier-fixed 150 kU Roche
on (carrier 3)
Amano PS Amano
native >23.000 U/g Pharmaceutical Co.,
Ltd.
Amano PS-IM . - Amano
|mr39b|hzgd on 500 U/g Pharmaceutical Co.,
iatomite
Ltd.
Amano AK Amano
native >20.000 U/g Pharmaceutical Co.,
Ltd.
Lipozyme TL IM immobilized on
anon-
compressible
silica gel carrier Novozymes A/S
into an 170 IUN/g (Bagsvaerd,
immobilized Denmark)
granulate (a
silica
granulated)
Lipozyme RM IM |rrr1nr2(c:)rl:)0|:)|§reguc;n Novozymes A/S
. 150 1U/g (Bagsvaerds,
anion-exchange
. Denmark)
resin
Lipase from Candida . . Sigma-Aldrich
rugosa Type VII native =YD (cat. nr.: L1754)
Lipase from wheat . . Sigma-Aldrich
germ Type | native 5-15 units/mg (cat. nr.: L3001)
Lipase from Rhizopus ——— >1.5 Ulng Sigma-Aldrich

niveus

(cat. nr.: 62310)
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[a] All commercial formulations of enzymes studied herein were used without any pretreatment.



Table S2. The results of specific rotation values for the EKR products.

Measured Literature
Product of EKR ee [%0] specific rotation specific rotation
[U]D [a]Dllt.
98 [o]p?%°= +22.75 (c 1.06, CHCI3) Lack of data
99 [a]o%%= +4.90 (c 1.02, CHCI5) Lack of data
>99 [o]p?8°= +19.42 (c 1.03, CHCI3) Lack of data
98 [¢]o?%= +4.85 (c 1.03, CHCI5) Lack of data
>99 [o]p?8°= +75.12 (c 1.02, CHCI3) Lack of data
94 [0]o?8°= +23.90 (c 1.02, CHCI3) Lack of data
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Table S3. Analytical separation conditions of studied compounds by GC column.

oH
Y 6.04
OH
rac-2a
@(j 150-260 (10 °C/min)
N
Y 6.86
OAc
rac-3a
N
\) 6.71
OH
rac-2b
s 150-260 (10 °C/min)
3
|0®
Y 7.61
OAc
rac-3b
Y 7.28
OH
rac-2c
200-260 (10 °C/min)
Y 7.50
OAc

rac-3c
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Table S4. HPLC analytical separation conditions of racemic alcohols and acetates.

Mobile Phase Flow Rfa\te Detection Retention
Compound HPLC Column [mL/min] [nm]/ Time
- / Pressure  Temperature [min]
n-Hexane/IPA [v/v] [MPa] [°C]

@fNj 8.495 (S)
\;) Chiralcel OJ-H 90:10 0.8/3.6 260/ 30 and
rag:a 9.120 (R)

E:(Nj 7.369 (S)
\g Chiralcel OJ-H 90:10 0.8/3.6 260/ 30 and

OAc 7.955 (R)
rac-3a
HsC
\C(Nj 15.023 (S)
\g Chiralcel OJ-H 97:3 0.8/34 260/ 30 and
OH 16.400 (R)
rac-2b
HsC
C(Nj 8.831 (S)
\;) Chiralcel OJ-H 97:3 0.8/34 260/ 30 and
OAc 9.866 (R)
rac-3b
Mm 38.392 (S)
\;) Chiralcel OD-H 98:2 0.8/3.5 260/ 30 and
OH 41.245 (R)
rac-2c
OZNO\/Nj 23.062 (S)
Y Chiralcel OD-H 99:1 0.7/3.0 260/ 30 and
OAc 24.774 (R)

rac-3c

e 1PA states for 2-PrOH (propan-2-ol).
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Table S5. Crystal data and structure refinement parameters for (S)-(+)-2¢

Compound (S)-(+)-2c
Formula C12H16N203
Dcalc,/ g cm3 1.342
4#/mm-1 0.803
Formula Weight 236.27
Size/mm3 0.83x0.50x0.17
T/K 293
Crystal System monoclinic
Flack Parameter 0.03(9)
Space Group P21

a/A 9.1028(2)
b/A 5.18900(10)
C/A 12.4899(3)
af 90

B/ 97.670(2)
17 90

V/A3 584.68(2)
Z 2

A 1
Wavelength/A 1.54184
Radiation type CuKg
Onin/’ 3.571
Omax/" 67.002
Measured Refl's. 18271
Indep't Refl's 2086
Refl's 122 6(1) 1998

Rint 0.0673
Parameters 164
Restraints 5

Largest Peak 0.122
Deepest Hole -0.125
GooF 1.043

WR2 (all data) 0.0773
WR2 0.0760

R; (all data) 0.0305

R1 0.0290

Table S6. Atomic Occupancies for carbon atoms that are not fully occupied in (S)-(+)-2c.

Atom  Occupancy
C2 0.951(5)
C2A 0.049(5)
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Figure S1. The geometry of two conformations observed for (S)-(+)-2¢ molecule in the solid state a)
primary (95.1%), b) secondary (4.9%)

Figure S2. Crystal packing of (S)-(+)-2c showing H-bond topology.
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Table S7. Hydrogen Bond information for (S)-(+)-2C.

D H A d(D-H)/A d(H-A)/A d(D-A)/AL D-H-A/deg

01 H1 011 0.82(3) 2.23(3) 2.9827(16) 154(2)

11-x,1/2+y,2-z

P -
e c3 .
o 7
Cd c5
cs

(;VK f/ﬁ\‘

ic'l

Figure S3. Crystal structure of (S)-(+)-2c with the atom numbering scheme.
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Table S8. Bond Lengths in A for (S)-(+)-2c.

Atom Atom Length /A
01 C11 1.438(2)
02 N2 1.220(3)
03 N2 1.216(3)
N1 C1 1.457(2)
N1 Cc9 1.384(2)
N1 C10 1.454(2)
N2 c7 1.470(3)
C1 Cc2 1.500(3)
C1 C2A 1.499(12)
C3 Cc4 1.506(3)
C3 Cc2 1.512(3)
C3 C2A 1.492(12)
C4 C5 1.381(3)
C4 Cc9 1.417(3)
C5 ceé 1.384(3)
Cé6 c7 1.374(3)
c7 Cc8 1.383(3)
C8 Cc9 1.399(3)
C10 C11 1.518(3)
C11 C12 1.508(3)

Table S9. Bond Angles in ° for (S)-(+)-2c.

Atom Atom Atom Angle/®

c9 N1 c1 120.14(15)
c9 N1 C10  121.56(15)
C10 N1 c1 115.52(16)
02 N2 c7 118.3(2)
03 N2 02 122.6(2)
03 N2 c7 119.10(18)
N1 c1 C2 111.82(18)
N1 c1 C2A  118.4(12)
C4 c3 C2 110.55(16)
C2A  C3 c4 115.1(12)
C5 C4 c3 120.37(18)
5 c4 C9 119.73(18)
c9 c4 3 119.90(18)
c4 C5 Ccé6 122.38(19)
c7 Ccé6 C5 117.02(19)
Ccé6 c7 N2 118.34(18)
Ccé6 c7 c8 123.15(18)
c8 c7 N2 118.50(19)
c7 c8 C9 119.62(17)
N1 c9 C4 120.62(16)
N1 c9 c8 121.38(16)
c8 c9 C4 117.99(16)
N1 c10  C11  114.01(17)
01 c11 €10  110.85(15)
01 c11 €12  106.77(16)
c12 €11  C10  110.98(19)
c1 2 3 109.57(19)

c3 C2A  C1 110.8(10)



Table S10. Torsion Angles in ° for (S)-(+)-2c.

Atom Atom Atom Atom Angle/*
02 N2 Cc7 (09) 2.8(3)
02 N2 Cc7 C8 -177.9(2)
03 N2 Cc7 (09) -176.4(2)
03 N2 Cc7 C8 2.9(3)
N1 Cc1 C2 C3 57.4(2)
N1 Cc1 C2A C3 -41(3)

N1 C10 C11 01 61.1(2)
N1 C10 C11 C12 179.59(17)
N2 c7 C8 Cc9 -177.57(17)
C1 N1 Cc9 c4 8.2(3)
C1 N1 Cc9 C8 -173.15(18)
C1 N1 C10 C11 -103.4(2)
C3 C4 C5 ce6 -176.5(2)
C3 C4 Cc9 N1 -5.1(3)
C3 C4 Cc9 C8 176.19(18)
C4 C3 C2 C1 -53.5(3)
C4 C3 C2A Cc1 42(3)

C4 C5 Cé6 c7 -0.4(3)
C5 C4 Cc9 N1 175.21(18)
C5 C4 Cc9 Cc8 -3.5(3)
C5 ceé Cc7 N2 177.20(19)
C5 ceé Cc7 C8 -2.1(3)
Cé6 c7 C8 Cc9 1.7(3)
Cc7 C8 Cc9 N1 -177.56(18)
Cc7 C8 Cc9 Cc4 1.1(3)
Cc9 N1 C1 C2 -34.9(3)
C9 N1 C1 C2A 16.0(16)
C9 N1 C10 C11 95.5(2)
Cc9 C4 C5 ceé 3.2(3)
C10 N1 C1 C2 163.67(18)
C10 N1 C1 C2A -145.4(15)
C10 N1 Cc9 Cc4 168.47(17)
C10 N1 Cc9 C8 -12.9(3)
C2 C3 C4 C5 -151.9(2)
C2 C3 C4 Cc9 28.4(3)
C2A C3 C4 C5 158.0(14)
C2A C3 C4 Cc9 -21.7(15)
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HPLC of rac-2a on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; p=3.6 MPa
mAL

40004 o PDAMulti 1 260nm,4nm
) hgl-
) °
2000+ N
20004 Eﬁ
rac-2a
1000+
U P
T T r 7 T T T T T
0o 25 50 75 10.0 125 15.0 17.5
min
Paak Tablz
DA Ch] 260nm
Pealz | Ret. lums Arza Heizht Heizht® ArzaTo
1 3455] 37453128 3843840 54 702 50,503
2 G120 36122450 3265869 45288 48082
Totall 73580578 T205805 100000 100000

HPLC of (S)-(+)-2a after lipase-catalyzed KR of rac-2a on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; p=3.6 MPa

maALl

PDAMulti 1 260nm,4nm

8.531

] N

OH

(S)-(+)-2a
(>99% ee)

250+

[ )
ﬁ
|
9175

0.0 25 5.0 75 10.0 125 15.0 17.5
min
Pzalk Tabl=
DACH] 2600m
Pealz | Ret. lime Area Heizht Heisht¥ Area™h
1 8531 542381 539146 49 891 o9 906
2 8175 5124 350 0.108 0054
Totall 5423534 5359736 100 00D 100000
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HPLC of (R)-(-)-2a after K2COs-catalyzed hydrolysis of (R)-(+)-3a on Chiralcel OJ-H
at 30 °C

Conditions: n-hexane-2-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; p=3.6 MPa
maALl

Z PDAMulti 1 260nm,4nm
— —
o
1500+
\J
1000 i
OH
(R)-(-)-2a
99% ee
500 M}
% k
0 P | FANE
L L T L L L L
0.0 25 5.0 75 10.0 125 15.0 175 20.0
min
Peaak Tzble
DACH] 2600m
Pealz | Ret. lims Areza Heizht Heizht¥ Arzata
1 83511 139353 12910 0,704 0,636
2 o100[ 20170303 1820409 00 208 00314
Totall 20309657 133331% N 100000

HPLC of (R)-(-)-2a obtained using (R)-(+)-propylene oxide on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (90:10, v/v); f=0.8 mL/min; =260 nm; p=3.6 MPa

mALl
2 PDAMulti 1 260nm 4nm
150 S =
: N
1004 \)
OH
50 (R)-(-)-2a
(>99% ee) k
0 J i —_——
I T I T T T T T I T I
0.0 25 5.0 75 10.0 125 15.0
min
Paals Table
DACh] 260y
Poale: | Kt 1tme e H=ihi H=shi% L%
1 G1E3[ 1708540 156843 100.000] 100.000
Totall 1708540 156843  100.000] 100.000
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HPLC of rac-3a on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; p=3.6 MPa

maALl

] % E POA MUt 1 260nm,4nm)|
4 [ [
1 N
1000+ Y
1 OAc
rac-3a
500+
0 J U P
T T T T | T T T T | T T T T | T T T T | T T T T I T T T T | T
0.0 25 5.0 75 10.0 12.5 15.0
min
Pealk Table
DACH] 2600m
Peal= | met. lime Are; Heizht Heisht% Areata
1 13601 16674430 847832 52168 40 040
2 7955 16714201 694247 47832 30.060
Totall 33388631 3542080 ICTECI] TR

maALl

PDAMuUlt 1 260nm,4nm

7.981

=[O0
: N

(:)Ac
(R)-(+)-3a
(>99% ee)

2507

0.0 25 5.0 75 10.0 125 15.0

min
Paak Tabla
DA CH] 260nm
Peal | Ret. lome Area Heisht Height%a Areats
1 1412 o726 1273 0224 0. 186
2 7.851 5214152 567685 99776 555314
Totall 5223877 SEE050 TR TR
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HPLC of rac-2b on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa

mAL

PDAMulti 1 260nm,4nm|

15.023
16.400

] HsC
; N

100
OH
] rac-2b
a0+
0 - k AI — at
T T T T T T T T T
0 A 10 15 20 25 30
min
Paak Table
DACH] 260n0m
Peales | Fet. lime BArea Haicht Heisht®h Area®h
1 15.023 32087739 1815851 52554 45 983
2 16.400 3200368 164260 47 446 50.012
Totall 6397125 346210 100.000 100.000

HPLC of (S)-(+)-2b after lipase-catalyzed KR of rac-2b on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa
mAU

= PDAMulti 1 260nm 4nm
S
2000—_ \‘)N
] OH
1000 (S)-(+)-2b
] (>99% ee)
’ &
] !
w
| m -
L L L L e e
0 5 10 158 20 25 30 35
min
Peak Tzbls
DACH] 260nm
Peal= | Bat. lime Arza Heizht Heieht?a Areatn
1 147401 58136640 2720474 oo 8338 PR
2 16.392 77783 3848 0.141 0.154
Totall 58214423 2724263 100.000 100.000
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HPLC of (R)-(-)-2b after K2COs-catalyzed hydrolysis of (R)-(+)-3b on Chiralcel OJ-H
at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa

mAL

1 = POAMuUlt 1 260nm,4nm
1 (25 ]
] N ’ w
? N
0] \)
] OH
25_- (R)'(_)'Zb
. (98% ee)
o
w
0 ~— o o~ z"nL.-
T T T — 1 T T
0 5 10 15 20 25 30
min
Peale Table
DA Ch] 260nm
Pealz | Ret. lime Area H=izht Heizht%a Areatc
1 15043 15183 ] 1064 0809
2 16381 1636033 21288 98036 40,091
Totall 1671228 82172 100.000 100.000

HPLC of (R)-(-)-2b obtained using (R)-(+)-propylene oxide on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa

mALl
50 = PDA MU 1 260nm.4nm
N &
H3C\©\/j z
\)N
254 :
OH 2
=
(R)-(-)-2b o
(59% ee) k
J
0 — ——— J
T T T T T T T
0 5 10 15 20 25
min
Paal: Table
DA Chl 260n0m
Peale® | Ket. lime Area Heizht Heizht™s Ar=ata
T 150500 2405 1360 AT 04T
2 16,304 032802 47434 77.508 70513
Totall 1173148 61128 100000 100000

S15



HPLC of rac-3b on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa
mAL

= o PDAMulti 1 260nm,4nm
0w @
1 [He T
500 3 \@(j
] N
250+ OAc
rac-3b
T T T T T T T
0.0 25 50 75 10.0 125 15.0 175
min
Pazk Table
DA Chl 260am
Peale | Fet. Time BArea Hewsht Heeht® Areath
1 5831 &771647 594913 52713 40 8ET
2 G866 ] 6/80450 533304 37287 50.053
Tota] 13552141 1128407]  100.000] __ 100.000

HPLC of (R)-(+)-3b after lipase-catalyzed KR of rac-2b on Chiralcel OJ-H at 30 °C

Conditions: n-hexane-2-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm; p=3.4 MPa
mAU

| = PDA UM 1 260nm,4nm
s N o
T H3C -
100 \©\/j
1 OAc
=07 (R)-(+)-3b
(98% ee)
[
% k
0 Iy had Fat .
L I o s B B e B i B
0.0 25 5.0 75 10.0 125 15.0 175 20.0
min
Peal: Tabl=
DACH] 260nm
Peal= | Fet. lime Atea Heisht Heizht™ Area™s
1 8.967 13631 1708 1281 1177
2 5853 1652830 130857 58709 08.823
Totall 1672510 132365 100 000 100000
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HPLC of rac-2c on Chiralcel OD-H at 30 °C

Conditions: n-hexane-2-PrOH (98:2, v/v); f=0.8 mL/min; 2=260 nm; p=3.5 MPa

mAL
1 P PDAMulti 1 260nm,4nm
; G
40+ w = n =
30 O,N /©\/Nj
20 OH
] rac-2c
104
0 1 )
1 T T T 7 T T T
0 10 20 30 40 50 g0 70
min
Pealk Table
DACH] 2600
Pealz | Ket. Lums Arza Heizht Heizht®s Arzatn
1 383092 23315135 43739 51041 43 344
2 41245 2651394 42003 48850 51.156
Totall 5182008 85701 T ChM) T ChM)

HPLC of (S)-(+)-2c after lipase-catalyzed KR of rac-2c on Chiralcel OD-H at 30 °C

Conditions: n-hexane-2-PrOH (98:2, v/v); f=0.8 mL/min; 2=260 nm; p=3.5 MPa

maALl

150 = POANUIG 1 260nm 4nm
100+ O2N \HN
OH
50 (S)-(+)-2¢
(>99% ee)
u J
0
T T T T T T T T
0 10 20 30 40 50 60
min
Peak Table
DA CH] 260nm
Peal= [ Ret. lims Area Heisht Heizht5o Lreats
1 38334 3222810 141138 100 000 100 00D
Totall 3222810 141138 100000 100000
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HPLC of (R)-(-)-2c after K2COs-catalyzed hydrolysis of (R)-(+)-3c on Chiralcel OD-H
at 30 °C

Conditions: n-hexane-2-PrOH (98:2, v/v); f=0.8 mL/min; 2=260 nm; p=3.5 MPa
mALl

75 PDAMult 1 260nm,4nm

50— OZN/(D\/Nj

| OH
25+ (R)-(-)-2¢
T (99% ee)

\
41 043

L.38.374
;
)

min
Paak Table
DACH] 2800,
Peal | Ret. lime Area Heisht Heizht5a Area¥h
1 38374 20072 383 0531 0444
2 41.043 4503283 T1668 00460 D0.536
Totall 4523335 72051 100.000 10:0.000

HPLC of (R)-(-)-2c obtained using (R)-(+)-propylene oxide on Chiralcel OD-H at 30 °C

Conditions: n-hexane-2-PrOH (98:2, v/v); f=0.8 mL/min; 2=260 nm; p=3.5 MPa

mAL
3 PDAMulti 1 260nm,4nm
| :
- o \)N
50 OH
1 (R)-(-)-2¢
(>99% ee)
1 N J
0
T T T T T T
0 10 20 30 40 50 60
min
Paak Table
DACH] 260nm
Faal= [ Kt Tims Ara Heizht Heizht¥s Arsaty
1 41,184 J814126 124263 100,000 100 000
Totall 7814126 124263 100.000 100.000
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HPLC of rac-3c on Chiralcel OD-H at 30 °C

Conditions: n-hexane-2-PrOH (99:1, v/v); f=0.7 mL/min; 2=260 nm; p=3.0 MPa

mALl

FDAMulti 1 260nm,4nm

23062
24774

"1 OO
1 | o.N N
20 \g)

OAc
10—- rac-3c
R | AN
T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50
min
Peak Table
DACh] 260nm

Paale | Wat. lime Trza Heisht Heiehtts Treat
1 73062 1146003 54507 57000 30638
2 23774 1103798 306381 47.001 45062
Total] 2249801 63278 100.000] _ 100.000

HPLC of (R)-(+)-3c after lipase-catalyzed KR of rac-2c on Chiralcel OD-H at 30 °C

Conditions: n-hexane-2-PrOH (99:1, v/v); f=0.7 mL/min; 2=260 nm; p=3.0 MPa

mAL

PDAMulti 1 260nm,4nm|

4

=]

=
A
24.499

OAc
1 (R)-(+)-3¢c
100—- (93% ee)
g =t
o
fis]
¥
0 AN o
I T I T L I T
0 A 10 15 20 25 30 35
min
Paak Table
DACH] 260nm
Peal= | Rat lims BArea Height Heisht® Areah
1 22834 510 16023 3792 3297
2 24400 14061064 406620 06208 06.703
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
<
OH

(8)-(+)-2a

Heisht
10774154 | lﬂﬁlggg
1061713

PDAMulti 1 260nm,4nm]

Ccr)

~

(A)-(+)-3a

Arza | Heisht

| 4082623
13874165 1415564
18556753 1528321
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm 4nm|

)

OH
(S)-(+)-2a

Area t

3668 447
8018326 885768

PDAMulti 1 260nm 4nm|

)
6Ac
(A)-(+)-3a
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm 4nm|
<
OH

(5)-(+)-2a

PDAMulti 1 260nm,4nm|

Cr)

~

(A)-(+)-3a

S22



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
<
OH

(8)-(+)-2a

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

Cr)

~

(R)-(+)-3a
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
<
OH

(S)-(+)-2a

PDAMulti 1 260nm, 4nm|

)
6Ac
(R)-(+)-3a

524



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

Cr)

OH
(S)-(+)-2a

Area

134451701 1332307
46546357

18136828

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

POAMulti 1 260nm,4nm|

Cr)

~

(A)-(+)-3a

Area
300762

5117832

5427614
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMuUIt 1 260nm,4nm|
<
OH

(S)-(+)-2a

Area

| 14357065 |
8332448
22886314

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

Cr)

¢

(R)-(+)-3a

Arsa Heizht
22038 6083

6421138 673340

6473176 631428
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMuUIt 1 260nm,4nm|
<
OH

(S)-(+)-2a

188033
815881
017514

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

POAMulti 1 260nm,4nm]

)
6Ac
(R)-(+)-3a

527



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm, 4nm|
)

OH
(S)-(+)-2a

Arza

30581500
17035400
47317300

Arza Heizht
21636 2560

1608363 175706

1631019 178275
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm. 4nm)|

L)
X

OH
(S)-(+)-2a

Heizht
333808
55103
388012

123 Heizht
87733 43682 |
46871 1272351
34706 1316233
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm.4nm

L)
X,

OH
(8)-(+)-2a

S30



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
)

OH
(S)-(+)-2a

T F=izht
487164 466730

170621 15385
4597783 482154

Arza
330300
10237714
10618013

S31



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm.4nm)
%

OH
(S)-(+)-2a

Area Heisht

AO0EAIRT 501484
385630 35685

[EELEE] 627172

Arez Heizht
105787 12107

5751802 627649

3857589 633736
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm
)
OH

(S)-(+)-2a

Area
3845453
117170
4062663

Arsa Height
95521 10457

4570875 491691

4666386 502148

S33



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

POAMulti 1 260nm, 4nm

L)
X

OH
(5)-(+)-2a

Heizht
761151
416734

2652014 1177883

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm

L)

~

(A)-(+)-3a

Area Heizht
21923 _B02G

2833086 308703

2885020 314732
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm
<
OH

(S)-(+)-2a

S35



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm, 4nm)|
<
OH

(5)-(+)-2a

Area

| &030408
4628244
10667651

[ fArea ]
2433
4212117
4216370

S36



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)|
<
OH

(5)-(+)-2a

Heizht

12782263 |
8655815 802805
21482081 2086580

t

134
306831
507036
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)|

L)
X

CH
(8)-(+)-2a

Arza

6922
3816816
3823738
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDA Multi 1 260nm, 4nm)|
)

OH
(S)-(+)-2a

PDAMulti 1 260nm,4nm

cr)

-

(R)-(+)-3a

S39



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm
<
OH
(S)-(+)-2a

Arza Heisht

| 108064751 10032881
T136485 646010
17842662 1654268

PDAMulti 1 260nm, 4nm)|

cr)

~

(A)-(+)-3a

Area

t
9726 1273
5214152 367685
3223877 368855
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)|
)
OH

(S)-(+)-2a

Height
1
639924
1748732

541



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

Cr)

OH
(S)-(+)-2a

Arza Heizht
145487011 1380354

1006863 G4761
15555654 1484115
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)|

Cr)

OH
(S)-(+)-2a

Area Heisht
13662179

14659181
487371 43774
161759748 1509652

Arza
1939350
13326472
13528430
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)|

Cr)

OH
(S)-(+)-2a

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMult 1 260nm,4nm

cr)

-

(A)-(+)-3a

Heizht
19602
1265639
1285261

S44



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
%

OH
(S)-(+)-2a

Area
_206519
8326734
G123253

545



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm)

L)
Y

OH
(S)-(+)-2a

T Heizht

BLLJTE  galdEs
156803 14300

6601171 631784

Heizht
7T
323372
563801
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm
cr)

OH
(S)-(+)-2a

Area

G730856 |
10740
6791636

HPLC conditions [for (R)-3a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm, 4nm)|

L)

-

(A)-(+)-3a

547



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDA Multi 1 260nm, 4nm)|
)

OH
(S)-(+)-2a

548



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

)

OH
(S)-(+)-2a

[ E=isht

45761 |
16863 G4761
5555654 1484115

PDAMulti 1 260nm,4nm)|

L)

~

(A)-(+)-3a

549



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

POAMulti 1 260nm,4nm)|
cr)

OH
(S)-(+)-2a

S50



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

AL

PDAMulti 1 260nm, 4nm]

L)
X,

OH
(S)-(+)-2a

Arsa
193638355
13594658

20053817

PDAMulti 1 260nm,4nm|

cr)

-

(A)-(+)-3a

T
15.0

[ EHeizhi |
127

568308
1070035
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a]: n-hexane-i-PrOH (90:10, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|
:\)‘
OH

(S)-(+)-2a

Area

040304
776471
816776

Area Height

42202 4577
7236236 788541
7278528 753518
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b]: n-hexane-i-PrOH (97:3, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

N

OH
(S)-(+)-2b

PDAMulti 1 260nm,4nm]

N

~

63054
77407
45451

S53



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b]: n-hexane-i-PrOH (97:3, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm, 4nm|

N

OH
(S)H{+)-2b

Arza

| 7880501
3730811
11421412

HPLC conditions [for (R)-3b]: n-hexane-i-PrOH (97:3, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

@
C:)Ac
{A)-(+)-3b

S54



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c]: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OD-H

PDAMulti 1 260nm,4nm|

OH
(S)-(+)-2¢

éAc
(R)-(+)-3¢

Area Height

745794 23401 |
3729437 105070
4475231 128471

S55



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c]: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; A=260 nm; Chiralcel OD-H

PDAMulti 1 260nm,4nm)|

S56



HPLC conditions [for rac-2a and rac-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

S57



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a and (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

e

~

(A)-(+)-3a (5)-(+)-2a
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a and (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

¢

OH
(A)-(+)-3a (8)-(+)-2a

S59



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a and (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

~

OH
(A)-(+)-3a (5)-(+)-2a

Arza
354514

11635961

11111524

1 131724
23288153

S60



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a and (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

-

2 OH
(R)-(+)-3a (5)-(+)-2a

143784
1195634

S61



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2a and (R)-3a]: n-hexane-i-PrOH (90:10, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

-

OH
(R)-(+)-3a (5)-(+)-2a

S62



HPLC conditions [for rac-2b and rac-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMuUlt 1 260nm,4nm|

3)

OH

S63



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b and (R)-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm, 4n

Hso\@(j 3 chm
N : N

~ Y,

OAc OH
(R)-(+)-3b (S)-(+)-2b

6057916
16351843

564



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b and (R)-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMuUlt 1 260nm 4nm|

T MDD
N N

-~

é)Ac OH
(R)-(+)-3b (8)-(+)-2b
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b and (R)-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm 4nm|

)T )
N N

~

6Ac OH
(R)-(+)-3b (8)-(+)-2b

Area

103322
7024558
6338630

400401 |
14368512

566



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b and (R)-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMuUlt 1 260nm,4nm|

. |06

~

6Ac OH
(R)-(+)-3b ! (S)-(+)-2b

S67



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2b and (R)-3b]: n-hexane-i-PrOH (97:3, v/v); f=0.8 mL/min; 2=260 nm;
Chiralcel OJ-H

PDAMulti 1 260nm,4nm|

N - N

~

6Ac OH
(R)-(+)-3b (S)-(+)-2b

S68



HPLC conditions [for rac-2c and rac-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); f=0.8 mL/min; A=260 nm; Chiralcel OD-H

PDAMulti 1 260nm,4nm|

ON" 3 :N

OH
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c and (R)-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OD-H

PDA MUl 260nm, 4nm]

~

C;.‘rAc ! OH
(A)-(+)-30 (SH(4)-20

2
35
4
14

121710
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c and (R)-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OD-H

PDA BuUIt 1 260nm,4nm|

O,N” : N

~

(R)-(+)-3¢
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c and (R)-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OD-H

PDAMulti 1 260nm,4nm|

g

(A)-(+)-30 (S)-+)-20

S72



HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c and (R)-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OD-H

PDA Multi 1260nm, 4nm]
)

g

(A)-(+)-3¢ (8)-(+)-2¢
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HPLC analysis for the subsequent biocatalytic reaction:

HPLC conditions [for (S)-2c and (R)-3c]: 0-25 min: n-hexane-i-PrOH (99:1, v/v); f=0.7 mL/min; 25-70
min: n-hexane-i-PrOH (98:2, v/v); £=0.8 mL/min; 2=260 nm; Chiralcel OD-H

PDAMggt 1 260nm,4nm|

g

éAc OH
(R)-(+)-3¢ (8)-(+)-2¢

i

=
e sl |

574



1-(3,4-Dihydroquinolin-1(2H)-yl)propan-2-ol (rac-2a)

'H NMR spectrum of rac-2a (500 MHz, CDCls)
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FTMS spectrum of rac-2a (ESI-TOF)
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1-(6-Methyl-3,4-dihydroquinolin-1(2H)-yl)propan-2-ol (rac-2b)

'H NMR spectrum of rac-2b (500 MHz, CDCls)
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FTMS spectrum of rac-2b (ESI-TOF)

Relative Abundance

20615381 NL
100 = 6.75E8
220429_JK_1143-130
RT 003-173 AV:
90 128 T- FTMS + p ESI
Fullms
80 [100.0000-1500.0000]
70
80
50
40
30
20 207 15687
z=1
10 20514632
19601689 199.02945 20212287 7=1 20816008  210.13719 21314577  215.01523 21811738  220.13299
z=1 z=1 z=1 | z=1 =1 =1 =7 7=1 z=1
0 NL
20615394 8.62E5
100 C13Hg NO +H
90 Ci3Hao N1 04
pa Chrg 1
80
70
80
50
40
30
2 20715730
10
20816065 21016400 21217161
e i o e e o e e b B e o e e e e M Mot e e Mo e o e e e e M e 0 AMAA Bt s e oo ncan s s s Anes s e MR et
196 198 200 202 204 206 208 210 212 214 216 218 220
miz
IR spectrum of rac-2b (Mineral oil, Nujol)
80
MW
B0
%T em
0
cm-1
40
800 cm-1
1620 el 1096 cm-1
1512 cm-1
20 3404 cm-1 | | |
4000 Xgrm1 2000 1000 506

Wavenumber [cm-1]

S78



1-(7-Nitro-3,4-dihydroquinolin-1(2H)-yl)propan-2-ol (rac-2c)

'H NMR spectrum of rac-2¢ (500 MHz, CDCls)
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FTMS spectrum of rac-2c (ESI-TOF)
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1-(3,4-Dihydroquinolin-1(2H)-yl)propan-2-yl acetate (rac-3a)

'H NMR spectrum of rac-3a (500 MHz, CDCls)
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FTMS spectrum of rac-3a (ESI-TOF)
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1-(6-Methyl-3,4-dihydroquinolin-1(2H)-yl)propan-2-yl acetate (rac-3b)
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FTMS spectrum of rac-3b (ESI-TOF)
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1-(7-Nitro-3,4-dihydroquinolin-1(2H)-yl)propan-2-yl acetate (rac-3c)

'H NMR spectrum of rac-3c (500 MHz, CDCls)
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FTMS spectrum of rac-3c (ESI-TOF)
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