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General information 
1H- and 13C-NMR spectra were recorded with a JEOL JMN ECS400 FT NMR NMR (1H-NMR 400 

MHz, 13C-NMR 100 MHz). 1H-NMR spectra are reported as follows: chemical shift in ppm relative 

to the chemical shift of CHCl3 at 7.26 ppm, integration, multiplicities (s = singlet, d = doublet, t = 

triplet, m = multiplet), and coupling constants (Hz). 13C-NMR spectra reported in ppm relative to 

the central line of triplet for CDCl3 at 77 ppm. ESI- and APCI-MS spectra were obtained with 

JMS-T100LC (JEOL). HPLC analyses were performed on a JASCO HPLC system (JASCO PU 980 

pump and UV-975 UV/Vis detector). UV spectra were recorded on JASCO v-770. FT-IR spectra 

were recorded on a JASCO FT-IR system (FT/IR4100). Column chromatography on SiO2 was 

performed with Kanto Silica Gel 60 (40-100 μm). Commercially available organic and inorganic 

compounds were used without further purification. Photoirradiation was performed with LED lamp 

(PER-AMP, Techno Sigma Co., Ltd.). 

 

 

General procedure for the preparation of 2. 

3,5-Dimethyl nitrosobenzene was prepared according to the reported procedure.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 1 

Step 2 and 3 
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Step 1 (for R = H)  

To a solution of 6-aminopicolinic acid (829 mg, 6.0 mmol) and NaOH (2880 mg, 12 eq.) in 

toluene/H2O (6 mL/30 mL) was added nitrosobenzene (643 mg, 1.0 eq.) at room temperature. The 

solution was allowed to warm up to 100 °C. After being refluxed for 2 h. the solution was cooled to 

room temperature and washed with toluene to remove unreacted nitrosobenzene. Then, the 

remaining aqueous phase was neutralized with 1 M HCl (20 mL) and extracted with EtOAc (20 

mL×2). The combined organic layer was dried over Na2SO4 and concentrated under reduced 

pressure to give crude mixture. The mixture was purified by silica gel column chromatography 

using hexane-ethyl acetate as an eluent to provide 1a.   

 

 

Step 1 (for R = Me) 

To a stirred solution of 6-aminopicolinic acid (691 mg, 5.0 mmol) in 20% aq. KOH (25 mL) and 

pyridine (10 mL) was added a solution of 3,5-dimethhylnitrosobenzene (1014 mg, 1.5 eq.) in 

pyridine (40 mL) at 100 °C. After being refluxed for 2 h at 100 °C, the solution was cooled to room 

temperature, neutralized with 1 M HCl (20 mL) and extracted with EtOAc (20 mL×2). The 

combined organic layer was dried over Na2SO4 and concentrated under reduced pressure to give 

crude mixture. The mixture was purified by silica gel column chromatography using 

hexane-acetone as an eluent to provide 1b.   

 

 

Step 2 and 3 (two-step procedure) 

To a stirred solution of 1 (0.5 mmol), Et3N (0.14 mL, 2.0 eq.) and (S)-phenyl glycinol (89 mg, 1.3 

eq.) in DCM (7.1 mL) was added HBTU (247 mg, 1.3 eq.) at room temperature. The stirring was 

continued under nitrogen atmosphere at the same temperature. After being stirred for 24 h, the 

reaction mixture was washed with sat. NaHCO3 (15 mL) and the organic layer was dried over 

Na2SO4 followed by removal of the solvent under reduced pressure to give crude mixture. The 

mixture was purified by silica gel column chromatography using hexane-ethyl acetate as an eluent 

to give amide product (contained tetra methyl urea: coproduct generated from HBTU), which was 

used in the next step without further purification. 

To a solution of the amide (0.25 mmol), DMAP (12 mg, 0.4 eq.) and Et3N (0.1 mL, 3.0 eq.) in DCE 

(2.3 mL) were added methanesulfonyl chloride (25 µL, 1.3 eq.) at 0 °C. The solution was allowed 

to warm up to 70 °C. After being stirred for 24 h, sat. NaHCO3 (15 mL) was added to the solution. 

The resulting mixture was extracted with DCM (10 mL). The combined organic layer was dried 

over Na2SO4 and concentrated under reduced pressure to give crude mixture. The mixture was 

purified by silica gel column chromatography using hexane-acetone as an eluent to provide pure 2. 
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Analytical data 

Characterization of new compounds and 5. 

 

1a: 40% yield; dark orange solid; 1H-NMR (400 MHz, CDCl3) δ 8.37 (dd, 

J = 7.8, 0.9 Hz, 1H), 8.17 (t, J = 7.8 Hz, 1H), 8.07-8.02 (m, 3H), 

7.62-7.57 (m, 3H); 13C-NMR (100 MHz, CDCl3) δ 164.17, 161.41, 

152.02, 145.95, 140.65, 133.09, 129.37, 125.32, 123.70, 117.89; HRMS 

(ESI) calcd for C12H9N3O2Na: m/z ([M+Na+]) 250.0587, found 250.0584; 

IR (KBr) 3047, 2849, 2592, 1704, 1578, 1452, 1332, 1277, 1146, 778, 680 cm-1 

 

1b: 20% yield; orange solid; 1H-NMR (400 MHz, CDCl3) δ 8.36 (dd, J 

= 7.6, 0.9 Hz, 1H), 8.15 (t, J = 7.6 Hz, 1H), 8.02 (d, J = 7.6 Hz, 1H), 

7.66 (s, 2H), 7.25 (s, 1H), 2.45 (s, 6H); 13C-NMR (100 MHz, CDCl3) δ 

164.29, 161.61, 152.30, 146.16, 140.50, 139.12, 134.78, 125.12, 121.50, 

117.38, 21.15; HRMS (ESI) calcd for C14H13N3O2Na: m/z ([M+Na+]) 

278.0900, found 278.0897; IR (KBr) 2915, 2504, 1720, 1589, 1452, 

1342, 1266, 1162, 1129, 866, 772, 685 cm-1 

 

(S)-2a : 39% yield (over 2 steps); orange solid; 1H-NMR (400 MHz, 

CDCl3) δ 8.32 (dd, J = 7.8, 0.9 Hz, 1H), 8.11-8.06 (m, 2H), 8.00 (t, J 

= 7.8 Hz, 1H), 7.91 (dd, J = 7.8, 0.9 Hz, 1H), 7.57-7.52 (m, 3H), 

7.40-7.29 (m, 5H), 5.50 (dd, J = 10.1, 8.5 Hz, 1H), 4.96 (dd, J = 10.1, 

8.5 Hz, 1H), 4.46 (t, J = 8.5 Hz, 1H); 13C-NMR (100 MHz, CDCl3) δ 

163.52, 162.91, 152.21, 146.51, 141.71, 139.04, 132.41, 129.12, 128.81, 127.79, 126.84, 125.55, 

123.86, 115.36, 75.46, 70.42; HRMS (ESI) calcd for C20H16N4ONa: m/z ([M+Na+]) 351.1216, 

found 351.1209; IR (KBr) 3052, 2959, 2921, 2893, 1632, 1589, 1573, 1436, 1364, 1150, 1107, 

1074, 981, 762, 701 cm-1 

 

(S)-2b: 39% yield (over 2 steps); red oil; 1H-NMR (400 MHz, 

CDCl3) δ 8.30 (d, J = 7.3 Hz, 1H), 7.99 (t, J = 7.8 Hz, 1H), 7.89 (d, 

J = 7.2 Hz, 1H), 7.73 (s, 2H), 7.40-7.29 (m, 5H), 7.18 (s, 1H), 5.50 

(dd, J = 10.3, 8.7 Hz, 1H), 4.95 (dd, J = 10.3, 8.7 Hz, 1H), 4.45 (t, 

J = 8.7 Hz, 1H), 2.41 (s, 6H); 13C-NMR (100 MHz, CDCl3) δ 

163.56, 162.90, 152.38, 146.41, 141.70, 138.98, 138.77, 134.11, 

128.79, 127.76, 126.81, 125.39, 121.69, 114.96, 75.44, 70.35, 21.16; HRMS (ESI) calcd for 

C22H20N4O6Na: m/z ([M+Na+]) 379.1529, found 379.1524; IR (KBr) 3063, 2959, 2915, 2860, 1638, 

1567, 1442, 1364, 1277, 1129, 1107, 981, 849, 817, 745 cm-1 
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 (R)-5a2,3,4: 95% yield (Table 2, entry 6); white solid; 1H-NMR (400 

MHz, CDCl3) δ 7.62 (t, J = 7.8 Hz, 1H), 7.30-7.25 (m, 1H), 6.83 (q, J = 

7.2 Hz, 1H), 6.69-6.65 (m, 1H), 5.01-4.91 (m, 1H), 4.46 (s, 1H), 4.33 (d, 

J = 12.8 Hz, 1H), 1.97-1.85 (m, J = 13.5, 6.7 Hz, 1H), 1.77-1.68 (m, J = 

14.1, 7.8 Hz, 1H), 1.62-1.54 (m, 1H), 1.01 (d, J = 2.4 Hz, 3H), 0.99 (d, J 

= 2.4 Hz, 3H); 13C-NMR (100 MHz, CDCl3) δ 142.42, 133.23, 124.73, 118.86, 116.21, 64.80, 43.64, 

24.05, 22.57, 22.28; HRMS (ESI) calcd for C11H16N2O2SNa: m/z ([M+Na+]) 263.0825, found 

263.0824; IR (KBr) 3381, 3222, 2953, 2866, 1605, 1567, 1496, 1326, 1287, 1156, 1085, 926, 745, 

559 cm-1; HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 1.0 mL/min, 

250 nm, tR = 7.6 min (major) and 16.8 min (minor). 

 

(R)-5b3,4: 76% yield (Scheme 2, under dark); white solid; 1H-NMR (400 MHz, 

CDCl3) δ 7.64-7.61 (m, 1H), 7.31-7.25 (m, 1H), 6.86-6.81 (m, 1H), 6.69 (m, 

1H), 4.76 (dd, J = 13.3, 4.6 Hz, 1H), 4.47 (s, 1H), 4.32 (m, 1H), 2.06-1.97 (m, 

1H), 1.11 (m, 6H); 13C-NMR (100 MHz, CDCl3) δ 142.68, 133.26, 124.75, 

122.58, 118.83, 116.24, 70.55, 32.05, 17.64, 16.62; HRMS (ESI) calcd for 

C11H16N2O2SNa: m/z ([M+Na+]) 249.0668 found 249.0666; IR (KBr) 3358, 3326, 2967, 2869, 1602, 

1575, 1488, 1326, 1281, 1161, 1080, 905, 748, 569 cm-1; HPLC conditions: Daicel Chiralpak OD-H 

column, n-hexane/iPrOH = 80/20, 1.0 mL/min, 250 nm, tR = 8.3 min (major) and 30.1 min (minor). 

 

(R)-5c4: 81% yield (Scheme 2, under dark); white solid; 1H-NMR (400 

MHz, CDCl3) δ 7.61 (d, J = 7.8 Hz, 1H), 7.29-7.25 (m, 1H), 6.85-6.81 

(m, 1H), 6.67 (d, J = 8.2 Hz, 1H), 4.94-4.88 (m, 1H), 4.52 (s, 1H), 4.36 

(d, J = 12.8 Hz, 1H), 1.78 (q, J = 7.0 Hz, 2H), 1.57-1.36 (m, 4H), 0.94 (t, 

J = 7.0 Hz, 3H); 13C-NMR (100 MHz, CDCl3) δ 142.49, 133.26, 124.73, 122.54, 118.82, 116.18, 

66.18, 34.47, 26.32, 22.21, 13.83; HRMS (ESI) calcd for C11H16N2O2SNa: m/z ([M+Na+]) 263.0825, 

found 263.0826; IR (KBr) 3375, 3225, 2950, 2917, 2858, 1700, 1592, 1483, 1317, 1167, 1142, 742, 

558 cm-1; HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 1.0 mL/min, 

250 nm, tR = 7.6 min (major) and 17.5 min (minor). 

 

 

(R)-5d4: 54% yield (Scheme 2, under dark); white solid; 1H-NMR (400 

MHz, CDCl3) δ 7.64 (d, J = 7.8 Hz, 1H), 7.41-7.28 (m, 6H), 6.85 (t, J = 

7.8 Hz, 1H), 6.69 (d, J = 8.2 Hz, 1H), 5.14-5.08 (m, 1H), 4.80 (s, 1H), 4.68 

(d, J = 12.8 Hz, 1H), 4.60 (s, 2H), 3.80 (dd, J = 10.1, 2.7 Hz, 1H), 3.68 (q, 

J = 5.0 Hz, 1H); 13C-NMR (100 MHz, CDCl3) δ 142.33, 136.67, 133.31, 

128.70, 128.38, 128.05, 124.65, 122.76, 119.08, 116.84, 73.79, 69.98, 64.69; HRMS (ESI) calcd for 

C11H16N2O2SNa: m/z ([M+Na+]) 263.0774, found 263.0767; IR (KBr) 3364, 3239, 3027, 2864, 

1607, 1569, 1488, 1389, 1362, 1308, 1281, 1150, 1123, 1064, 738, 693, 580, 547, 514 cm-1; HPLC 
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conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 1.0 mL/min, 240 nm, tR = 

18.3 min (major) and 26.1 min (minor). 
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Photoisomerization experiments of 2 and 2-La complexes 

 

Photoisomerization of 2a 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S1 UV-Vis spectra of 2a (250 μM) in MeCN. 

 

Fig. S2 1H-NMR of 2a (8 mM) in CD3CN. 
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Photoisomerization of 2a-La(OTf)3 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S3 UV-Vis spectra of 2a-La(OTf)3 (250 μM) in MeCN. 

 

 

 

 

 

Fig. S4 1H-NMR of 2a-La(OTf)3 (8 mM) in CD3CN. 
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Peak shifting of (E) or (Z)-2a after coordination to La(OTf)3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S5 Comparison of (E)-2a and (E)-2a-La(OTf)3 (8 mM) in CD3CN: Ho was shifted and     

broadening, and Hm-p were splitted, supporting coordination of azo group with slow CPhe-Nazo 

rotation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S6 Comparison of (Z)-2a and (Z)-2a-La(OTf)3 (8 mM) in CD3CN: Ho and Hp were assigned 

but there was no apparent peak shift, supporting azo group was not participating into coordination. 
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Photoisomerization of 2b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S7 UV-Vis spectra of 2b (250 μM) in MeCN.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S8 1H-NMR of 2b (8 mM) in CD3CN. 
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Photoisomerization of 2b-La(OTf)3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S9 UV-Vis spectra of 2b-La(OTf)3 (250 μM) in MeCN. 

 

Fig. S10 1H-NMR of 2b-La(OTf)3 (8 mM) in CD3CN. 
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Peak shifting of (E) or (Z)-2b after coordination to La(OTf)3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S11 Comparison of (E)-2b and (E)-2b-La(OTf)3 (8 mM) in CD3CN: Ho was shifted to indicate 

coordination of azo group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S12 Comparison of (Z)-2b and (Z)-2b-La(OTf)3 (8 mM) in CD3CN: Ho and Hp were assigned 

but there was no apparent peak shift, supporting azo group was not participating into coordination. 
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Table S1. Solvent effect on the PSS. 
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Half-life of (Z)-2 and (Z)-2-La complexes 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S13 First order kinetic plot for the thermal reisomerization of (Z)-2a at 20 ℃ in CD3CN. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S14 First order kinetic plot for the thermal reisomerization of (Z)-2a-La(OTf)3 at 20 ℃ in 

CD3CN. 

 

 

 

 

T1/2 = 433 h 

T1/2 = 10.5 h 
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Fig. S15 First order kinetic plot for the thermal reisomerization of (Z)-2b at 20 ℃ in CD3CN. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S16 First order kinetic plot for the thermal reisomerization of (Z)-2b-La(OTf)3 at 20 ℃ in 

CD3CN. 

 

 

 

T1/2 = 193 h 

T1/2 = 7.7 h 
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Mass spectra of (E)-2a-La complex 

A cationic L2-RE(OTf)2
+ (L = iPr-Pybox) can be observed for the tridentate Pybox, according to the 

previous report by Aspinall.5 The observed spectra for (E)-2a (Fig. S17) also showed L2-La(OTf)2
+ 

(L = (E)-2a) and it agrees well with the theoretical spectra (Fig. S18).  

 

 

 

 

 

 

 

Fig. S17 APCI-MS spectra of L2-La(OTf)2
+

 (L = (E)-2a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S18 Theoretical spectra of L2-La(OTf) 2
+

 (L = (E)-2a) 

Calcd for C42H32F6LaN8O8S2
+: m/z ([M+]): 

1093.0747 found 1093.0758 
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Fig. S19 Comparison of the 1H-NMR spectra of (A) (E)-2a, (B) (E)-2a + La(OTf)3 (0.5 eq.), 

and (C) (E)-2a + La(OTf)3 (1.0 eq.) (8 mM, CD3CN). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ab
u

n
d

an
ce

-1
.4

-1
.3

-1
.2

-1
.1

-1
.0

-0
.9

-0
.8

-0
.7

-0
.6

-0
.5

-0
.4

-0
.3

-0
.2

-0
.1

0
0

.1
0

.2
0

.3
0

.4
0

.5
0

.6
0

.7
0

.8
0

.9
1

.0
1

.1
1

.2
1

.3

X : parts per Million : Proton

8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9

5
.1

3

3
.1

2

2
.0

4

1
.0

6

1
.0

5

1
.0

5

1
.0

1

1
.0

1

1
.0

0

(A) 

(B) 

(C) 

Ligand/La = 2:1 complex 

Ligand/La = 1:1 complex 

Ligand: (E)-2a only 



SI-18 

 

General procedure for the 2-RE(OTf)3 catalyzed enantioselective intermolecular cyclization of 

sulfonamide 3 and aldehyde 4 (Table 2). 

 

 

 

 

 

 

The following procedure was conducted under nitrogen atmosphere and photoirradiation with LED 

(365 nm). To a flame dried test tube equipped with LED were added (S)-2 (5 mol%) and toluene 

(0.7 mL). Photoirradiation was started and the solution was stirred for 30 min at 0 ℃. After that, 

RE(OTf)3 (2.5 mol%) was added to the solution and the stirring was continued for another 30 min at 

0 ℃, followed by the addition of MS4A (17 mg), 3 (12.1 mg, 0.07 mmol) and 4a (7.5 µL, 1.0 eq.) 

at -10 ℃. After 4 h, the mixture was pathed through short pad of silica and washed with EtOAc to 

give crude mixture. A small part of the mixture was taken and purified by preparative TLC (eluent: 

hexane-ethyl acetate) to immediately complete HPLC analysis in 1 h. The rest of the mixture was 

purified by silica gel column chromatography using hexane-ethyl ethyl acetate as an eluent to 

provide 5a.2,3,4 The reaction under dark was conducted without LED. 

Although 5a is reported to racemize at room temperature,2 it did not proceed during the course of 

reaction and after the immediate purification with preparative TLC (Table. S2). The racemization of 

HPLC sample in iPrOH was sufficiently slow (T1/2 = 6.2 h at 20 ℃) to ensure all of the obtained ee 

value (Fig. S20).   

 

Table S2. Time course measurement of the ee of 5a 
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Fig. S20 Racemization rate of (R)-5a in iPrOH monitored by HPLC (20 ℃). HPLC conditions: 

Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 1.0 mL/min, 250 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S21 Reaction setting with LED (left), and LED apparatus (PER-AMP) (right). 
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Reaction condition optimization 

 

 

Table S3. Initial condition screening and solvent effect. 
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Table S4. Metal screening. 
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Table S5. Catalyst loading, metal/ligand ratio, and temperature effect on the Eu catalyzed reaction. 
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Plausible stereochemical model 

 

 

 

 

 

 

 

 

 

 

 

Fig. S22. Plausible stereochemical model for the 1:1 complex: in the Z state (right), the imine 

intermediate would be accessible to Y or Z, resulting in the cyclization reaction away from the 

chiral oxazoline.   
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1H-, 13C-NMR charts 
1H-NMR (400 MHz, CDCl3) chart of 1a 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR (100 MHz, CDCl3) chart of 1a   
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1H-NMR (400 MHz, CDCl3) chart of 1b 

13C-NMR (100 MHz, CDCl3) chart of 1b 
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1H-NMR (400 MHz, CDCl3) chart of (S)-2a 

13C-NMR (100 MHz, CDCl3) chart of (S)-2a  
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1H-NMR (400 MHz, CDCl3) chart of (S)-2b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C-NMR (100 MHz, CDCl3) chart of (S)-2b 
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1H-NMR (400 MHz, CDCl3) chart of (R)-5a 

 
13C-NMR (100 MHz, CDCl3) chart of (R)-5a 
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1H-NMR (400 MHz, CDCl3) chart of (R)-5b 

13C-NMR (100 MHz, CDCl3) chart of (R)-5b 
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1H-NMR (400 MHz, CDCl3) chart of (R)-5c 

13C-NMR (100 MHz, CDCl3) chart of (R)-5c 
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1H-NMR (400 MHz, CDCl3) chart of (R)-5d 

13C-NMR (100 MHz, CDCl3) chart of (R)-5d 
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HPLC charts 

 

HPLC charts of 5a: HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 

1.0 mL/min, 250 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rac-5a 

(R)-5a 32% ee (enrty 5 in Table 2, 365 nm) 
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(R)-5a 72% ee (enrty 6 in Table 2, under dark) 
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HPLC charts of 5b: HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 

1.0 mL/min, 250 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rac-5b 

(R)-5b 33% ee (365 nm) 
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(R)-5b 80% ee (under dark) 
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HPLC charts of 5c: HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 

1.0 mL/min, 250 nm. 

 

 

 

rac-5c 

(R)-5c 28% ee (365 nm) 
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(R)-5c 76% ee (under dark) 
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HPLC charts of 5d: HPLC conditions: Daicel Chiralpak OD-H column, n-hexane/iPrOH = 80/20, 

1.0 mL/min, 240 nm. 

 

 

rac-5d 

(R)-5d 32% ee (365 nm) 
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(R)-5d 74% ee (under dark) 


