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1. TH,3C NMR Spectra of Final Products

a) 1,1'-(2R,2'R,Z)-2,2',4,4',7,7'-hexamethyl-2,2',3,3'-tetrahydro-[1,1'-biindenylidene]-6,6'-
diyl)bis(3-(3,5-bis(trifluoromethyl)phenyl)thiourea) or (cis stable 1)
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"H NMR spectrum in THF-ds.
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13C NMR spectrum in THF-ds.
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HRMS (APCI+, m/z): calculated for CyyH37F,N4S, [M+H]+ : 889.2200, found 889.2202.



b) 1,1'-((2R,2'R,E)-2,2',4,4',7,7'-hexamethyl-2,2',3,3'-tetrahydro-[1,1'-biindenylidene]-6,6'-
diyl)bis(3-(3,5-bis(trifluoromethyl)phenyl)thiourea) or (frans stable 1)
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HRMS (APCI+, m/z): calculated for C4yH3,F,N4S, [M+H]+ : 889.2200, found 889.2205.



¢) LL1'-(2R,2'R,Z2)-2,2',4,4',7,7'-hexamethyl-2,2',3,3'-tetrahydro-[1,1'-biindenylidene]-6,6'-
diyl)bis(3-(2,2,2-trifluoroethyl)thiourea) or (cis stable 2)
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HRMS (APCI+, m/z): calculated for Cs3oH3sFgN,S, [M+H]+ : 629.2100:, found 629.2102.



2.'H NMR Spectra of Catalytic Products and HPLC Chromatograms

a) 2-Nitro-1-(4-nitrophenyl)ethan-1-ol
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13H NMR spectrum in CD;CL.

HPLC analysis of 2-nitro-1-(4-nitrophenyl) ethan-1-ol obtained with cis stable catalyst 1: OD-H
column (220 nm), 40 °C, 0.5 mL/min method: heptane/IPA = 85/15, t;= 29 min, t,= 35 min.
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mAU
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1 131,195 /73,955
100+ |
50 )
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] | /N
0~ //. A / \\_
— - - "
30,0 325 35,0 375 40,0



HPLC analysis of 2-nitro-1-(4-nitrophenyl) ethan-1-ol obtained with PSS mixture (92 : 8) of cis
unstable catalyst 1:
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HPLC analysis of 2-nitro-1-(4-nitrophenyl) ethan-1-ol obtained with trans stable catalyst 1:
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b) 2-Nitro-1-phenylethan-1-ol
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HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with cis stable catalyst 1: OD-H column
(220 nm), 40 °C, 0.5 mL/min method: heptane/IPA = 85/15, t;= 18 min, t,= 22 min.

<Chromatogram>
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HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with PSS mixture (92:8) of cis unstable

catalyst 1:
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13H NMR spectrum in CD;CL.



HPLC analysis of 1,1,1-trifluoro-3-nitro-2-phenylpropan-2-ol obtained with cis stable catalyst 1:
OD-H column (220 nm), 40 °C, 0.5 mL/min method: heptane/IPA = 80/20, t;= 17.7 min, t,=

22.7 min.
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] \
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/
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HPLC analysis of 1,1,1-trifluoro-3-nitro-2-phenylpropan-2-ol obtained with PSS mixture (92 : 8)

of cis unstable catalyst 1:

<Chromatogram>
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20 fl
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1 [
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HPLC analysis of 1,1,1-trifluoro-3-nitro-2-phenylpropan-2-ol obtained with trans stable catalyst

<Chromatogram>
mAU
PDA Multi 1 220nm,4nm
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d) Ethyl 2-hydroxy-3-nitro-2-phenylpropanoate
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HPLC analysis of ethyl 2-hydroxy-3-nitro-2-phenylpropanoate obtained with cis stable catalyst
1: OD-H column (220 nm), 40 °C, 0.5 mL/min method: heptane/IPA = 80/20, t;= 12.9 min, t,=

15.6 min.
<Chromatogram>
mAU
304 AF’DA Multi 1 220nm,4nm|
I\
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| 1
J [
]
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[\

——
16,5
min

16,0

HPLC analysis of ethyl 2-hydroxy-3-nitro-2-phenylpropanoate obtained with PSS mixture (92:8)

of cis unstable catalyst 1:

13
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HPLC analysis of ethyl 2-hydroxy-3-nitro-2-phenylpropanoate obtained with trans stable
catalyst 1:
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e) 2-Nitro-1-phenylethan-1-ol
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3H NMR spectrum in CDsCl.

HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with cis stable catalyst 1: : AD-H column
(210 nm), 40 °C, 0.5 mL/min method: heptane/IPA = 89/11, t;= 13.1 min, t,= 15.5 min.

<Chromatogram>
mAU
"PDA Multi 1 270nm 4nm
750+
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500 \
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o — = = e 25 il
T T T T T T
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HPLC analysis of 2-nitro-1-phenylethan-1-o0l obtained with cis stable catalyst 2:

<Chromatogram>
mAU

30+

207 13,1431 55,772

PDA Multi 1 210nm 4nm|

15862/ 44,228

HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with cis unstable catalyst 1:

<Chromatogram>
mAU
_PDA Multi 1 220nm,4n
504
115,467 / 67,021
7\ 13,085/32,979
25+
0+ £ - \_ o P B ed \»__
T T T T T L T
13,0 135 14,0 14,5 15,0 155 16,0

HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with cis unstable catalyst 2:

<Chromatogram>
mAU
PDA Multi 1 210nm 4nm
N
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HPLC analysis of 2-nitro-1-phenylethan-1-ol obtained with trans stable catalyst 1:

<Chromatogram>
mAU
125 % § PDA Multi 1 210nm,4nm
= ©
| g 2
| S o
100- 5 b3
75
50-
25
0
13,0 13,5 14,0 14,5 15,0 15,5 16,0 18,5

min



