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1. Experimental Section 

1.1. Materials & Methods  

All the solvents and reagents were purchased at the highest commercially quality and used without 

further purification. Melting points were obtained on a Thomas-Hoover apparatus in open 

capillaries and are uncorrected. FTIR spectra were recorded using Bruker alpha Eco-ATR 

spectrometer in the spectral region of 4000-650 cm-1. 1H-NMR spectra were recorded on Bruker 

Avance Neo 500 MHz spectrometer in CDCl3 solvent. Spectroscopic data are represented as 

follows: chemical shift (ppm), multiplicity (s = singlet, d = doublet, t = triplet, dd = doublet of 

doublets m = multiplet, br = broad singlet, ddd = doublet of doublet of doublet, dddd = doublet of 

doublet of doublet of doublet, td = triplet of doublet, dt = doublet of triplet, qd = quartet of doublet), 

integration, coupling constants in Hertz (Hz). 13C NMR spectra were recorded at 125 MHz in 

CDCl3 relative to trimethylsilane as internal standard. Powder X-ray diffraction (PXRD) spectra 

were recorded by using Panalytical’s X’Pert Pro X-ray diffractometer. Field emission scanning 

electron microscope (FESEM) images and Energy-dispersive X-ray spectroscopy (EDS) data was 

obtained on a field emission scanning electron microscope (HITACHI Japan SU8010 Series). 

Crude products were isolated and purified by column chromatography over 60-120 mesh size silica 

gel using hexanes and ethyl acetate as eluents. The progress of the reaction was monitored by thin 

layer chromatography (TLC) on silica coated aluminum plates F254 and visualized in UV chamber. 

1.2. General Procedure for Epoxide Ring-Opening Reaction: 

 In a 25 mL round-bottom flask, epoxide (0.4 mmol, 1 equiv.) and 5 mol% of the triptycene-based 

cobalt catalyst (0.02 mmol) were dissolved in 1 mL of tert-butyl methyl ether. Subsequently, 5 

mol% of an additive (0.02 mmol) was added to the reaction mixture. The mixture was stirred at 

room temperature, followed by the addition of aniline (0.4 mmol, 1 equiv.) or its derivatives. The 

reaction was allowed to proceed for the optimized reaction time, and progress was monitored by 

TLC. Upon completion, the solvent was evaporated under reduced pressure, and the crude product 

was purified by column chromatography using a gradient of ethyl acetate and hexanes (10:90 to 

20:80) as the eluents to afford the pure product. The enantiomeric excess was determined by HPLC 

analysis using chiral columns Chiralpak IA, IB, ASH and phenomenex Amylose-1 (λ = 254 nm, 

IPA/hexanes used as the eluent). 

 



 
S-3 

1.3. Characterization Data 

2-(phenylamino)cyclohexan-1-ol (11a): 92% yield, brown oil; IR (ATR): 

vmax 3349, 2958, 2923, 2853, 1611, 1461, 1278, 1261, 764, 750 cm-1; 1H 

NMR (500 MHz, CDCl3) : δ 7.20 (t, J = 8Hz, 2H), 6.83-6.77 (m, 3H), 3.41 

(td, J1 = 4.5 Hz, J2 = 9.5 Hz, 1H), 3.19-3.11 (m, 1H), 2.16-2.05 (m, 2H), 1.82-

1.68 (m, 2H), 1.46-1.34 (m, 1H), 1.34- 1.26 (m, 2H), 1.16-1.06 (m, 1H) ppm; 13C NMR (125 MHz, 

CDCl3) : δ 146.8, 129.5, 119.5, 115.4, 74.3, 61.2, 33.4, 31.4, 25.1, 24.4, ppm. The ee was 

determined by HPLC using Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR 

(minor)  = 8.02 min, τR (major) = 8.6 min, 52% ee.  

2-((2-chlorophenyl)amino)cyclohexan-1-ol (11b): 99% yield, Light brown 

oil IR (ATR): vmax 3401, 2929, 2856, 1596, 1515, 1325, 1032, 739, 694 cm-

1; 1H NMR (500 MHz, CDCl3) : δ 7.28-7.25 (m, 1H), 7.15-7.11 (m, 1H), 

6.89 (d, J = 8 Hz, 1H), 6.68 (td, J1 = 1.5 Hz, J2 = 8 Hz, 1H), 3.49 (td, J1 = 

4.5 Hz, J2 = 9.5 Hz, 1H), 3.25-3.17 (m, 1H), 2.17-2.04 (m, 2H), 1.83-1.71 (m, 2H), 1.46-1.37 (m, 

1H), 1.36-1.29 (m, 2H), 1.22-1.12 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 143.4, 129.6, 

128.0, 118.8, 115.6, 113.7, 74.5, 60.4, 33.3, 31.6, 25.1, 24.3 ppm. The ee was determined by HPLC 

using Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (minor) = 6.4 min, τR 

(major) = 9.1 min, 20% ee. 

2-((3-chlorophenyl)amino)cyclohexan-1-ol (11c): 93% yield, light brown 

oil, IR (ATR): vmax 3347, 2931, 2857, 1596, 1503, 1483, 1280, 988, 938, 

889, 682 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.07 (t, J = 8.5 Hz, 1H), 

6.72-6.68 (m,  2H), 6.59-6.55 (m, 1H), 3.36 (td, J1 = 4.5 Hz, J2 = 9.5 Hz, 

1H), 3.13-3.06 (m, 1H), 2.13-2.04 (m, 2H), 1.81-1.67 (m, 2H), 1.44-1.34 (m, 1H), 1.34-1.27 (m, 

2H), 1.11-1.01 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 149.0, 135.2, 130.4, 118.4, 114.1, 

112.8, 74.5, 60.2, 33.4, 31.6, 25.0, 24.4 ppm. The ee was determined by HPLC using Chiralpak IA 

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (minor) = 9.1 min, τR (major) = 9.6 min, 62% 

ee. 
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2-((4-chlorophenyl)amino)cyclohexan-1-ol (11d): 99% yield, brown 

solid ; IR (ATR): vmax 3403, 2924, 2856, 1671, 1375, 951, 849, 697 cm-1; 

1H NMR (500 MHz, CDCl3) : δ 7.13 (dt, J1 = 3 Hz, J2 = 10 Hz, 2H), 

6.70-6.66 (m, 2H), 3.38 (td, J1 = 4.5 Hz, J2 = 9.5 Hz, 1H), 3.12-3.05 (m, 

1H), 2.14-2.04 (m, 2H), 1.82-1.68 (m, 2H), 1.44-1.34 (m, 1H), 1.34-1.26 (m, 2H), 1.13-1.03 (m, 

1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 145.8, 129.3, 123.7, 116.1, 74.4, 61.0, 33.4, 31.4, 25.0, 

24.3 ppm. The ee was determined by HPLC using Chiralpak IA [hexane/iPrOH (90 : 10)]; flow 

rate 1.0 mL min−1; τR (minor) = 10.6 min, τR (major) = 12..2 min, 42% ee. 

2-((3-bromophenyl)amino)cyclohexan-1-ol (11e): 94% yield, brown oil; 

IR (ATR): vmax 3348, 2930, 2856, 1593, 1500, 1480, 1449, 1325, 1279, 

759, 582 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.01 (t, J = 8.5 Hz, 1H), 

6.86-6.82 (m, 2H), 6.63-6.60 (m, 1H), 3.35 (td, J1 = 4 Hz, J2 = 9.5 Hz, 1H), 

3.12-3.05 (m, 1H), 2.13-2.04 (m, 2H), 1.80-1.66 (m, 2H), 1.43-1.33 (m, 1H), 1.33-1.26 (m, 2H), 

1.11-1.01 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 149.1, 130.7, 123.4, 121.2, 117.0, 113.2, 

74.4, 60.2, 33.4, 31.6, 25.0, 24.3 ppm. The ee was determined by HPLC using Chiralpak IA 

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (minor) = 16.03 min, τR (major) = 17.4 min, 

54% ee. 

2-((4-bromophenyl) amino) cyclohexan-1-ol (11f): 98% yield, white 

crystal; mp: 75-77o C,IR (ATR): vmax  3375, 2931, 2858, 1594, 1514, 

1482, 1280, 1260, 766, 755, 505  cm-1; 1H NMR (500 MHz, CDCl3) : δ 

7.23 (dt, J1 = 3.5 Hz, J2 = 10 Hz, 2H), 6.57 (dt, J1 = 3.5 Hz, J2 = 10 Hz, 

2H), 3.36-3.30 (m, 1H), 3.08-3.01 (m, 1H), 2.11-2.02 (m, 2H), 1.78-1.66 (m, 2H), 1.42-1.32 (m, 

1H), 1.31-1.24 (m, 1H), 1.08-0.97 (m, 1H)  ppm; 13C NMR (125 MHz, CDCl3) : δ 145.8, 132.0, 

116.0, 110.0, 74.4, 60.3, 33.4, 31.4, 24.9, 24.3 ppm. The ee was determined by HPLC using 

Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 12.3 min, τR (minor) 

= 16.2 min, 52% ee. 

2-((2-methoxyphenyl) amino) cyclohexan-1-ol (11g): 85% yield, 

Greyish blue solid ; mp: 70-72o C; IR (ATR): vmax, 3383, 2926, 1600, 

1521, 1451, 1345, 1224, 1048, 725 cm-1; 1H NMR (500 MHz, CDCl3) : δ 

6.88 (td, J1 = 1 Hz, J2 = 7.5 Hz 1H), 6.82-6.78 (m, 2H), 6.72 (td, J1 = 1.5 
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Hz, J2 = 7.5 Hz, 1H), 3.84 (s, 1H), 3.46-3.40 (m, 1H), 3.18-3.13 (m, 1H), 2.17-2.07 (m, 2H), 1.83-

1.69 (m, 2H), 1.47-1.38 (m, 1H), 1.38-1.26 (m, 1H), 1.14-1.04 (m, 1H)  ppm; 13C NMR (125 MHz, 

CDCl3) :δ 147.5, 137.5, 121.3, 117.3, 111.5, 109.8, 74.4, 59.6, 55.4, 33.2, 31.5, 25.0, 24.3 ppm. 

The ee was determined by HPLC using Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL 

min−1; τR (minor) = 7.8 min, τR (major) = 9.3 min, 16% ee. 

2-((3-methoxyphenyl)amino)cyclohexan-1-ol (11h): 82% yield, 

brown oil, IR (ATR): vmax 3384, 2931, 2857, 1612, 1463, 1300, 1263, 

1233, 1038, 829 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.07 (t, J = 8 

Hz, 1H), 6.32-6.28 (m,  2H), 6.28-6.26 (m, 1H), 3.75 (s, 3H), 3.33-3.26 

(m, 1H), 3.11-3.04 (m, 1H), 2.13-2.02 (m, 2H), 1.77-1.62 (m, 2H), 1.41-1.30 (m, 1H), 1.30-1.22 

(m, 2H), 1.04-0.94 (m, 1H),  ppm; 13C NMR (125 MHz, CDCl3) : δ 160.6, 149.2, 129.8, 107.0, 

102.8, 100.0, 73.9, 59.6, 54.8, 33.2, 31.3, 24.6, 24.1 ppm. The ee was determined by HPLC using 

Chiralpak AS-H [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 13.9 min, τR (minor) 

= 16.2 min, 42% ee. 

2-((4-methoxyphenyl) amino) cyclohexan-1-ol (11i): 87% yield, 

brown oil, IR (ATR): vmax 3336, 2929, 2857, 1509, 1451, 1235, 1234, 

1067, 1034, 820 cm-1; 1H NMR (500 MHz, CDCl3) : δ 6.77 (dt, J1 = 

3.5 Hz, J2 = 10 Hz, 2H), 6.68 (dt, J1 = 3.5 Hz, J2 = 10 Hz, 2H), 3.73 (s, 

3H), 3.35-3.28 (m, 1H), 3.01-2.94 (m, 1H), 2.13-2.03 (m, 2H), 1.78-1.65 (m, 2H), 1.43-1.30 (m, 

1H), 1.29-1.20 (m, 2H), 1.95-0.95 (m, 1H)  ppm; 13C NMR (125 MHz, CDCl3) :δ 153.0, 141.5, 

116.5, 114.9, 74.3, 61.7, 55.8, 33.3, 31.5, 25.1, 24.3 ppm. The ee was determined by HPLC using 

Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 25.4 min, τR (minor) 

= 28.3 min, 4% ee. 

2-((2-methylphenyl) amino) cyclohexan-1-ol (11j): 82% yield,  blackish 

blue oil, IR (ATR): vmax 3400, 3016, 2929, 2856, 1605, 1508, 1448, 1315, 

1258, 744 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.16-7.11 (m, 1H), 7.09 

(d, J = 7 Hz, 1H), 6.82 (d, J = 8 Hz, 1H), 6.72 (td, J1 = 1 Hz, J2 = 7.5 Hz, 

1H), 3.45 (td, J1 = 4 Hz, J2 = 9.5 Hz, 1H), 3.25-3.18 (m, 1H), 2.20-2.11 (m, 5H), 1.83-1.77 (m, 

1H), 1.76-1.69 (m, 1H), 1.48-1.38 (m, 1H), 1.37-1.27 (m, 2H), 1.15-1.05 (m, 1H)  ppm; 13C NMR 

(125 MHz, CDCl3) :δ 145.5, 130.6, 127.2, 123.4, 118.2, 112.0, 74.6, 60.2, 33.4, 31.8, 25.1, 24.4, 
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17.8 ppm. The ee was determined by HPLC using Chiralpak IB [hexane/iPrOH (90 : 10)]; flow 

rate 1.0 mL min−1; τR (major) = 10.6 min, τR (minor) = 11.1 min, 2% ee. 

2-(m-tolylamino)cyclohexan-1-ol (11k): 82% yield, light brown oil; IR 

(ATR): vmax 3352, 3042, 2929, 2857, 1604, 1588, 1489, 1327, 767 ,692 

cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.08 (t, J1 = 7.5 Hz, 1H), 6.63-6.56 

(m,  3H), 3.38 (td, J1 = 4.5 Hz, J2 = 9.5 Hz, 1H), 3.17-3.10 (m, 1H), 2.28 

(s, 3H), 2.16-2.03 (m, 2H), 1.82-1.67 (m, 2H), 1.44-1.34 (m, 1H), 1 .34-

1.27 (m, 1H), 1.14-1.03 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 147.1, 139.4, 129.4, 120.1, 

115.9, 112.3, 74.4, 60.9, 33.3, 31.5, 25.1, 24.4, 21.7 ppm. The ee was determined by HPLC using 

Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (minor) = 7.3 min, τR (major) 

= 7.7 min, 20% ee. 

2-((4-methylphenyl) amino) cyclohexan-1-ol (11l): 78% yield,  light 

brown oil, IR (ATR): vmax 3383, 2929, 2858, 1617, 1518, 1450, 1302, 

807 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.01 (d, J = 8 Hz, 2H), 6.69 

(d, J = 8.5 Hz, 2H), 3.37 (td, J1 = 4.5 Hz, J2 = 9.5 Hz, 1H), 3.12-3.05 (m, 

1H), 2.25 (s, 3H), 2.14-2.05 (m, 2H), 1.80-1.66 (m, 2H), 1.45-1.34 (m, 1H), 1.34-1.26 (m, 2H), 

1.11-1.01 (m, 1H)  ppm; 13C NMR (125 MHz, CDCl3) :δ 144.8, 130.0, 128.6, 115.4, 74.4, 61.3, 

33.3, 31.4, 25.2, 24.4, 20.5 ppm. The ee was determined by HPLC using Chiralpak IB 

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 7.03 min, τR (minor) = 8.8 min, 10% 

ee. 

2-((3-chloro-4-fluorophenyl)amino)cyclohexan-1-ol (11m): 85% 

yield, greenish oil, IR (ATR): vmax  3357, 2933, 2859,  1500, 1450, 

1064, 1047, 804, 777, 732 cm-1; 1H NMR (500 MHz, CDCl3) : δ 6.88 

(t, J = 9 Hz, 1H), 6.66 (dd, J1 = 3 Hz, J2 = 6 Hz, 1H), 6.50-6.45 (m, 

1H), 3.32-3.25 (m, 1H), 2.97-2.90 (m, 1H), 2.06-1.98 (m, 2H), 1.75-1.61 (m, 2H), 1.38-1.27 (m, 

1H), 1.27-1.19 (m, 2H), 1.04-0.92 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 151.2 (d, J = 

237.0 Hz), 144.8 (d, J = 1.8 Hz ), 120.9 (d, J = 18.1 Hz), 116.7 (d, J = 21.5 Hz), 115.2, 113.6 (d, J 

= 5.8 Hz), 74.2, 60.6, 33.4, 31.3, 24.7, 24.2 ppm. The ee was determined by HPLC using Chiralpak 

IB [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 6.9 min, τR (minor) = 7.5 min, 

22% ee. 
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2-((2,4-dimethylphenyl)amino)cyclohexan-1-ol (11n): 75% yield,  

light green oil, IR (ATR): vmax  3398, 2929, 2856, 1619, 1510, 1266, 

1039,  803, 731 cm-1; 1H NMR (500 MHz, CDCl3) : δ 6.99-6.92 (m, 

2H), 6.74 (d, J = 8, 1H), 3.43 (td, J1 = 4.5 Hz, J2 = 9.5 Hz, 1H), 3.21-3.14 

(m, 1H), 2.27 (s, 3H), 2.17-2.12 (m, 5H), 1.85-1.70 (m, 2H), 1.50-1.32 

(m, 3H), 1.13-1.03 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) : δ 143.3, 131.3, 127.5, 127.3, 

123.5, 112.3, 74.5, 60.4, 33.3, 31.8, 25.1, 24.4, 20.4, 17.7 ppm. The ee was determined by HPLC 

using Chiralpak IB [hexane/iPrOH (95 : 5)]; flow rate 1.0 mL min−1; τR (major) = 8.7 min, τR (minor) 

= 9.4 min, 6% ee. 

2-(naphthalen-1-ylamino)cyclohexan-1-ol (11o): 80% yield, brown 

solid, mp: 102-105 o C ;IR (ATR): vmax  3469, 3327, 2927, 2858, 1582, 

1528, 1449, 1274, 790, 768,  cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.89-

7.85 (m, 1H), 7.84-7.80 (m, 1H), 7.51-7.44 (m, 2H), 7.39-7.28 (m, 2H), 

6.82 (d, J = 7.5, 1H), 3.58-3.50 (m, 1H), 3.41-3.34 (m, 1H), 2.30-2.22 (m, 1H), 2.21-2.12 (m, 1H), 

1.86-1.70 (m, 2H), 1.53-1.30 (m, 3H), 1.18-1.08 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 

142.8, 134.6, 128.9, 126.5, 125.9, 125.0, 124.3, 120.1, 118.5, 106.6, 74.6, 60.0, 33.5, 31.3, 25.0, 

24.4 ppm. The ee was determined by HPLC using Chiralpak IB [hexane/iPrOH (95 : 5)]; flow rate 

1.0 mL min−1; τR (major) = 28.3 min, τR (minor) = 39.9 min, 14% ee. 

2-(4-phenylpiperidin-1-yl)cyclohexan-1-ol (11a): 80% yield, white 

solid; IR (ATR): vmax 3345, 2959, 2923, 2853, 1600, 1468, 1275, 1269, 

760, 750 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.33-7.27 (m, 2H), 7.25-

7.17 (m, 3H), 3.41 (dt, J1 = 4 Hz, J2 = 9.5 Hz, 1H), 2.95 (d, J = 11 Hz, 

1H), 2.80-2.70 (m, 2H), 2.50 (tt, J1 = 4 Hz, J2 = 12, 1H), 2.30-2.20 (m, 

2H), 2.17- 2.12 (m, 1H), 1.92-1.76 (m, 5H), 1.75-1.61 (m, 2H), 1.25-1.16 (m, 4H) ppm; 13C NMR 

(125 MHz, CDCl3) : δ 146.4, 128.5, 127.0, 126.3, 70.8, 68.8, 53.6, 45.6, 43.1, 34.5, 34.1,  33.5, 

25.8, 24.3, 22.4 ppm. The ee was determined by HPLC using Chiralpak AS-H [hexane/iPrOH (97 : 

3)]; flow rate 0.5 mL min−1; τR (major)  = 19.1 min, τR (minor) = 20.8 min, 16% ee.  

2-(phenylamino)cyclopentan-1-ol (15a): 85% yield, purple oil; IR (ATR): vmax 3345, 2956, 

2872, 1601, 1498, 1316, 978, 748, 693 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.21-7.16 (m, 2H), 

6.77-6.68 (m, 3H), 4.10 (q, J = 4.5 Hz, 1H), 3.64-3.59 (m, 1H), 2.30-2.22 (m, 1H), 2.04-1.95 (m, 
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1H), 1.83-1.69 (m, 2H), 1.88-1.70 (m, 1H), 1.48-1.39 (m, 1H) ppm; 13C NMR 

(125 MHz, CDCl3) :δ 147.3, 129.5, 118.2, 113.9, 76.9, 62.7, 33.0, 31.1, 21.1 

ppm. The ee was determined by HPLC using Chiralpak IB [hexane/iPrOH 

(90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 9.8 min, τR (minor) = 11.3 

min, 2% ee. 

 2-((3-chlorophenyl) amino) cyclopentan-1-ol (15b): 82% yield, dark 

maroon oil, IR (ATR): vmax  3347, 2929, 2874,  1596, 1500, 1481, 1326, 

987, 762, 682 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.07 (t, J = 7.5 Hz, 

1H), 6.69-6.64 (m, 2H), 6.53 (ddd, J1 = 0.5, J2 = 2, J3 = 8 Hz, 1H), 4.05 (q, 

J = 4.5, 1H), 3.60-3.54 (m, 1H), 2.31-2.22 (m, 1H), 2.02-1.94 (m, 1H), 1.88-1.69 (m, 2H), 1.69-

1.60 (m, 1H), 1.44-1.36 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 148.8, 135.2, 130.4, 117.6, 

113.2, 111.9, 76.9, 62.2, 33.1, 31.2, 21.1 ppm. The ee was determined by HPLC using Chiralpak 

IB [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 10.4 min, τR (minor) = 11.4 min, 

2% ee. 

2-((3-bromophenyl) amino) cyclopentan-1-ol (15c): 79% yield, dark  red 

oil, IR (ATR): vmax 3337, 2926, 2871, 1594, 1498, 1479, 1325, 984, 760, 

682 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.01 (t, J = 8 Hz, 1H), 6.85-6.82 

(m, 2H), 6.66 (ddd, J1 = 1 Hz, J2 = 2.5, J3 = 7.5 Hz, 1H), 4.07 (q, J = 4.5 Hz, 

1H), 3.59-3.54 (m, 1H), 2.30-2.21 (m, 1H), 2.03-1.94 (m, 1H), 1.88-1.70 (m, 2H), 1.69-1.60 (m, 

1H), 1.46-1.36 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 148.7, 130.7, 123.4, 120.9, 116.4, 

112.5, 76.9, 62.5, 33.1, 31.1, 21.1 ppm. The ee was determined by HPLC using Chiralpak IB 

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 10.1 min, τR (minor) = 11.2 min, 

2% ee. 

 2-((3-methoxyphenyl) amino) cyclopentan-1-ol (15d): 75% yield, 

dark brown oil, IR (ATR): vmax 3353, 2955, 2835, 1600, 1495, 1261, 

1209, 1160, 1038, 758  cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.09 (t, J 

= 8 Hz, 1H), 6.34-6.28 (m, 3H), 4.10 (q, J = 4.5 Hz, 1H), 3.77 (s, 3H), 

3.62-3.  (m, 1H), 2.29-2.21 (m, 1H), 2.03-1.95 (m, 1H), 1.88-1.69 (m, 2H), 1.68-1.60 (m, 1H), 

1.48-1.40 (m, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 161.0, 148.5, 130.2, 107.1, 103.6, 100.1, 

76.9, 62.9, 55.3, 33.0, 31.1, 21.1 ppm. The ee was determined by HPLC using Chiralpak IB 
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[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR (major) = 14.6 min, τR (minor) = 17.8 min, 

2% ee.  

1-chloro-3-(phenylamino)propan-2-ol (16a): 87% yield, dark purple oil, 

IR (ATR): vmax  3309, 2920, 1599, 1584, 1504, 1324, 748, 692 cm-1; 1H 

NMR (500 MHz, CDCl3) : δ 7.24-7.19 (m, 2H), 6.84-6.80 (m, 1H), 6.77 

(dd, J1 = 1 Hz, J2 = 8.5 Hz, 2H), 4.164.07 (m, 1H), 3.65 (qd, J1 = 1 Hz, J2 

= 11.5 Hz, 2H), 3.40 (dd, J1 = 4.5 Hz, J2 = 13 Hz, 1H), 3.26 (dd, J1 = 7.5 Hz, J2 = 13 Hz, 1H) ppm; 

13C NMR (125 MHz, CDCl3) :δ 146.6, 129.6, 119.6, 114.5, 69.6, 48.3, 47.6 ppm. The ee was 

determined by HPLC using Chiralpak IB [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; τR 

(minor) = 19.4 min, τR (major) = 20.4 min, 8% ee.  

1-chloro-3-((3-chlorophenyl)amino)propan-2-ol (16b): 90% yield, 

greenish brown oil, IR (ATR): vmax  3332, 2917, 1596, 1504, 1484, 

1250, 841, 763, 681 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.09 (t, J = 

8 Hz, 1H), 6.71 (dd, J1 = 1 Hz, J2 = 8 Hz, 1H), 6.63 (s, 1H), 6.52 (dd, 

J1 = 1.5 Hz, J2 = 8 Hz, 1H), 4.11-4.03 (m, 1H), 3.66 (ddd, J1 = 4.5 Hz, J2 = 11.5 Hz, J3 = 28 Hz, 

2H), 3.36 (dd, J1 = 4 Hz, J2 = 13 Hz, 1H), 3.22 (dd, J1 = 7 Hz, J2 = 13 Hz, 1H) ppm; 13C NMR 

(125 MHz, CDCl3) :δ 149.0, 135.3, 130.5, 118.2, 113.1, 111.8,  69.9, 47.8, 47.0 ppm. The ee was 

determined by HPLC using Chiralpak IA [hexane/iPrOH (90: 10)]; flow rate 1.0 mL min−1; τR 

(minor) = 36.8 min, τR (major) = 40.1 min, 28% ee.  

1-((4-bromophenyl)amino)-3-chloropropan-2-ol (16c): 88% yield, 

brown oil; IR (ATR): vmax 2916, 2850, 1730, 1594, 1492, 1261, 1179, 

812, 750 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.29 (dt, J1 = 3 Hz, J2 

= 10 Hz, 2H), 6.63 (dt, J1 = 3 Hz, J2 = 9.5 Hz, 2H), 4.14-4.08 (m, 1H), 

3.65 (qd, J1 = 5 Hz, J2 = 11.5 Hz, 2H), 3.36 (dd, J1 = 4 Hz, J2 = 13 Hz, 1H), 3.22 (dd, J1 = 7.5 Hz, 

J2 = 13.5 Hz, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 145.6, 132.2, 115.8, 111.2, 69.5, 48.0, 

47.4 ppm. The ee was determined by HPLC using Chiralpak IB [hexane/iPrOH (90 : 10)]; flow 

rate 1.0 mL min−1; τR (major) = 10.9 min, τR (minor) = 11.5 min, 26% ee. 
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 1-((3-methoxyphenyl)amino)-3-chloropropan-2-ol (16d): 80% 

yield, green oil, IR (ATR): vmax  3308, 2919, 1600, 1584, 1504, 

1324, 1171, 1074, 748, 692  cm-1; 1H NMR (500 MHz, CDCl3) : δ 

7.11 (t, J = 8 Hz, 1H), 6.40-6.27 (m, 3H), 4.16-4.08 (m, 1H), 3.77 

(s, 3H), 3.65 (qd, J1 = 5 Hz, J2 = 11.5 Hz, 2H), 3.39 (dd, J1 = 4.5 Hz, J2 = 13.5 Hz, 1H), 3.25 (dd, 

J1 = 7.5 Hz, J2 = 13.5 Hz, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 161.0, 130.4, 107.2, 104.5, 

100.3,  69.7, 55.3, 47.7, 29.8 ppm. The ee was determined by HPLC using Chiralpak IB 

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1 ;τR (major)= 21.0 min, τR (minor) = 24.1 min, 

18% ee. 

1-(phenylamino)propan-2-ol (17a): 88% yield, reddish brown oil, IR 

(ATR): vmax 3341, 3052, 2969, 2929, 1602, 1499, 1460, 1317, 1072,  cm-

1; 1H NMR (500 MHz, CDCl3) : δ 7.25 (t, J = 7 Hz, 2H), 6.80 (t, J = 6.5 

Hz, 1H), 6.70 (d, J = 8 Hz, 2H), 4.04 (s, 1H), 3.29-3.21 (m, 1H), 3.07-2.98 

(m, 1H), 1.29 (d, J = 6 Hz, 1H) ppm; 13C NMR (125 MHz, CDCl3) :δ 148.2, 129.3, 117.9, 113.4, 

66.4, 51.7, 20.9 ppm. The ee was determined by HPLC using phenomenex Amylose-1 

[hexane/iPrOH (80 : 20)]; flow rate 1.0 mL min−1; τR (minor) = 8.9 min, τR (major) = 9.9 min, 38% 

ee. 

 1-((3-methoxyphenyl)amino)propan-2-ol (17b): 75% yield, dark 

brown solid; IR (ATR): vmax 3341, 2958, 2923, 2853, 1611, 1461, 

1278, 1261, 764, 750 cm-1; 1H NMR (500 MHz, CDCl3) : δ 7.08 (t, 

J = 8.5 Hz, 1H), 6.30 (dd, J1 = 2 Hz, J2 = 8 Hz, 1H), 6.25 (dd, J1 = 

1.5 Hz, J2 = 8 Hz, 1H), 6.20 (t, J = 2 Hz, 1H), 4.03-3.94 (m, 1H), 3.75 (s, 3H), 3.17 (dd, J1 = 3 Hz, 

J2 = 13 Hz, 1H), 2.95 (dd, J1 = 8.5 Hz, J2 = 13 Hz, 1H), 1.22 (d, J = 6.5 Hz, 3H) ppm; 13C NMR 

(125 MHz, CDCl3) :δ 160.8, 149.7, 130.1, 106.4, 103.4, 99.3, 66.3, 55.1, 51.6, 20.8 ppm. The ee 

was determined by HPLC using Chiralpak IA [hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min−1; 

τR (major) = 17.7 min, τR (minor) = 19.8 min, 46% ee. 
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1.4. EDS Profile of Catalysts: 

 

Figure S1: EDS spectrum of TpCo(II)(Cat-i). 
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Figure S2: EDS spectrum of TpCo(III)-OAc (Cat-ii) 

 

Figure S3: EDS spectrum of TpCo(III)-OTs (Cat-iii). 

 

Figure S4: EDS spectrum of TpCo(III)-OTf (Cat-iv). 
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Figure S5: EDS spectrum of TpCo(III)-OCO(4-CF3C6H4) (Cat-v). 

 

Figure S6: EDS spectrum of TpCo(III)-Cl (Cat-vi). 
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1.5. PXRD graphs of ligand 8 and cobalt catalysts. 

 

 a)                                                                          b)                    

Figure S7: Comparison of PXRD graphs of ligand 8 a) with Cat-i - Cat-iii, b) Cat-iv - Cat-vi.  

 

PXRD analysis was carried out for ligand 8 and all catalysts (Cat-i to Cat-Vi) to understand their 

structural characteristics. Ligand 8 exhibits a crystalline pattern, with several well-defined diffraction 

peaks in the 10-30° range. Prominent reflections at 11.5°, 12.9°, 13.9°, 15.3°, 17.8°, 19.7°, and 21.9° 

clearly indicate its crystalline nature. In Cat-i, these characteristic peaks become less intense and 

slightly shifted to 11.7°, 12.6°, 13.3°, 14.6°, and 18.9°, reflecting a transition to a semi-crystalline phase 

upon coordination with cobalt, thereby confirming successful complex formation. The PXRD profiles 

of Cat-ii to Cat-vi also display reduced peak intensity and partial broadening, suggesting semi-

crystalline to moderately amorphous structural features across the series.  
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1.6. FESEM images of ligand 8, Cat-i and Cat-ii:   

                        

a)                                              b)                                                   c)                     

Figure S8: FESEM images of triptycene ligand 8 at different scales a) at 2µm, b) at 1 µm, c) at 400nm. 

               

a)                                                                 b) 

Figure S9: FESEM images of cat-i at different scales a) at 5µm b) at 1µm. 

                 

a)                                                                 b) 

 Figure S10: FESEM images of cat-ii at different scales a) at 50µm b) at 30µm. 

To study the structural morphology of the triptycene ligand 8 and the changes after coordination 

with the cobalt metal, SEM images of ligand 8, cat-i and cat-ii were recorded and compared. The images 

of ligand 8 (figure S8) showed irregular, flaky particles that remain widely separated, indicating minimal 

interaction. In cat-i, the particles become closer and formed compact clusters (figure S9). The surface 

becomes denser, and the particles are no longer isolated, suggesting that cobalt coordination increased 
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the attraction between the molecules and lead to aggregated structures. After introducing the axial ligand 

to obtain cat-ii, material developed into thin, sheet-like layers (figure S10). These sheets are broad, 

slightly overlapping, and give a clear indication of a more organized and continuous structure. 

 

2. HPLC Chromatograms: 
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