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1. Experimental Section

1.1.

1.2.

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™. "H-NMR spectra were recorded on Bruker
Avance Neo 500 MHz spectrometer in CDClz 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). '*C NMR spectra were recorded at 125 MHz in
CDCI; 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 F2s4 and visualized in UV chamber.

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 (A = 254 nm,

IPA/hexanes used as the eluent).
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1.3. Characterization Data

2-(phenylamino)cyclohexan-1-ol (11a): 92% yield, brown oil; IR (ATR): H
vmax 3349, 2958, 2923, 2853, 1611, 1461, 1278, 1261, 764, 750 cm™'; 'H O’N\Q

NMR (500 MHz, CDCl3) : 8 7.20 (t, J = 8Hz, 2H), 6.83-6.77 (m, 3H), 3.41 'OH
(td,J: =4.5Hz,J>=9.5Hz, 1H), 3.19-3.11 (m, 1H), 2.16-2.05 (m, 2H), 1.82- a
1.68 (m, 2H), 1.46-1.34 (m, 1H), 1.34- 1.26 (m, 2H), 1.16-1.06 (m, 1H) ppm; 3C NMR (125 MHz,
CDCh) : 6 146.8, 129.5, 119.5, 1154, 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~'; tr

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

2-((2-chlorophenyl)amino)cyclohexan-1-ol (11b): 99% yield, Light brown L
oil IR (ATR): vmax 3401, 2929, 2856, 1596, 1515, 1325, 1032, 739, 694 cm’ N

I. TH NMR (500 MHz, CDCL) : & 7.28-7.25 (m, 1H), 7.15-7.11 (m, 1H), OZ;@
6.89 (d, J/ = 8 Hz, 1H), 6.68 (td, J; = 1.5 Hz, J> = 8 Hz, 1H), 3.49 (td, J; = 11b

4.5 Hz, J> = 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; '3C NMR (125 MHz, CDCls) : § 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"!; tr (minor) = 6.4 min, tr

(major) = 9.1 min, 20% ee.

2-((3-chlorophenyl)amino)cyclohexan-1-ol (11¢): 93% yield, light brown
oil, IR (ATR): vmax 3347, 2931, 2857, 1596, 1503, 1483, 1280, 988, 938, N ol
889, 682 cm’!; 'TH NMR (500 MHz, CDCl3) : § 7.07 (t, J = 8.5 Hz, 1H), QOFTQ/
6.72-6.68 (m, 2H), 6.59-6.55 (m, 1H), 3.36 (td, J; = 4.5 Hz, J> = 9.5 Hz, 1c

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; 3C NMR (125 MHz, CDCls) : 6 149.0, 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 TA
[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min'; tr (minor)= 9.1 min, tr (major) = 9.6 min, 62%

ccC.
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2-((4-chlorophenyl)amino)cyclohexan-1-0l (11d): 99% yield, brown
solid ; IR (ATR): vmax 3403, 2924, 2856, 1671, 1375, 951, 849, 697 cm™'; §

'H NMR (500 MHz, CDCl3) : 8 7.13 (dt, J; = 3 Hz, J> = 10 Hz, 2H), O'/”OH\Q\U
6.70-6.66 (m, 2H), 3.38 (td, J; = 4.5 Hz, J> = 9.5 Hz, 1H), 3.12-3.05 (m, 11d

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; 3C NMR (125 MHz, CDCls) : 5 145.8, 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'; tr (minor) = 10.6 min, tr (major) = 12..2 min, 42% ee.

2-((3-bromophenyl)amino)cyclohexan-1-ol (11e): 94% yield, brown oil; "
IR (ATR): vinax 3348, 2930, 2856, 1593, 1500, 1480, 1449, 1325, 1279, Of“\@Br
759, 582 cm!; 'TH NMR (500 MHz, CDCLs) : § 7.01 (t, J = 8.5 Hz, 1H), “/OH

6.86-6.82 (m, 2H), 6.63-6.60 (m, 1H), 3.35 (td, J; = 4 Hz, J> = 9.5 Hz, 1H), e
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; 3C NMR (125 MHz, CDCl3) : § 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~'; tr (minor) = 16.03 min, tr (major) = 17.4 min,
54% ee.

2-((4-bromophenyl) amino) cyclohexan-1-o0l (11f): 98% yield, white o
crystal; mp: 75-77° C,IR (ATR): vmax 3375, 2931, 2858, 1594, 1514, O’N\@
1482, 1280, 1260, 766, 755, 505 c¢cm™'; "TH NMR (500 MHz, CDCl3) : & 'OH Br
7.23 (dt, J1 = 3.5 Hz, J> = 10 Hz, 2H), 6.57 (dt, Ji = 3.5 Hz, J» = 10 Hz, i

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; *C NMR (125 MHz, CDCl;) : § 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!; tr (major) = 12.3 min, tr (minor)
=16.2 min, 52% ee.

2-((2-methoxyphenyl) amino) cyclohexan-1-ol (11g): 85% yield, g OCHs
Greyish blue solid ; mp: 70-72° C; IR (ATR): vmax, 3383, 2926, 1600, O’N
1521, 1451, 1345, 1224, 1048, 725 cm™'; "TH NMR (500 MHz, CDCl) : § "'OH
6.88 (td, J; = 1 Hz, Jo= 7.5 Hz 1H), 6.82-6.78 (m, 2H), 6.72 (td, J: = 1.5 g
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Hz, J»=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; 3C NMR (125 MHz,
CDCh) :6 147.5, 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!; Tr (minor) = 7.8 min, Tr (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, N OCHjs
1233, 1038, 829 cm™'; "TH NMR (500 MHz, CDCl3) : 6 7.07 (t, J = 8 OjOH\@/

Hz, 1H), 6.32-6.28 (m, 2H), 6.28-6.26 (m, 1H), 3.75 (s, 3H), 3.33-3.26 11h

(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; 3C NMR (125 MHz, CDCl3) : 5 160.6, 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™'; tr (major)= 13.9 min, tr (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, N

1067, 1034, 820 cm™'; "TH NMR (500 MHz, CDCl3) : § 6.77 (dt, Ji = ©O|:©\OCH3
3.5 Hz, J» = 10 Hz, 2H), 6.68 (dt, J1 = 3.5 Hz, J>» = 10 Hz, 2H), 3.73 (s, i

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; 3C NMR (125 MHz, CDCl3) :5 153.0, 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™'; tr (major) = 25.4 min, tr (minor)
=28.3 min, 4% ee.

2-((2-methylphenyl) amino) cyclohexan-1-ol (11j): 82% yield, blackish 4 CHs
blue oil, IR (ATR): vmax 3400, 3016, 2929, 2856, 1605, 1508, 1448, 1315, O’N\©
1258, 744 cm™'; "TH NMR (500 MHz, CDCl3) : § 7.16-7.11 (m, 1H), 7.09 /OH
(d, J=7 Hz, 1H), 6.82 (d, J = 8 Hz, 1H), 6.72 (td, J; = 1 Hz, J> = 7.5 Hz, i
1H), 3.45 (td, J1 = 4 Hz, J> = 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; *C NMR
(125 MHz, CDCL3) :5 145.5, 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

1

rate 1.0 mL min ; tr (major)= 10.6 min, tr (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 N CHs
cm'; TH NMR (500 MHz, CDCl3) : § 7.08 (t, J; = 7.5 Hz, 1H), 6.63-6.56 O-/,,OH\Q/

(m, 3H), 3.38 (td, J1 = 4.5 Hz, /.= 9.5 Hz, 1H), 3.17-3.10 (m, 1H), 2.28 11k

(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; *C NMR (125 MHz, CDCl3) : 6 147.1, 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!; tr (minor)= 7.3 min, tr (major)
=7.7 min, 20% ee.

2-((4-methylphenyl) amino) cyclohexan-1-ol (111): 78% yield, light 9y
brown oil, IR (ATR): vmax 3383, 2929, 2858, 1617, 1518, 1450, 1302, N

807 cm’'; "TH NMR (500 MHz, CDCl3) : § 7.01 (d, J = 8 Hz, 2H), 6.69 <>ch)|-|\<)\0|-|3
(d,J=8.5Hz, 2H), 3.37 (td, J1 = 4.5 Hz, /.= 9.5 Hz, 1H), 3.12-3.05 (m, 1l
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; '3C NMR (125 MHz, CDCl3) :5 144.8, 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'; tr (major)= 7.03 min, tr (minor) = 8.8 min, 10%

c€cC.

2-((3-chloro-4-fluorophenyl)amino)cyclohexan-1-ol (11m): 85% »
yield, greenish oil, IR (ATR): vmax 3357, 2933, 2859, 1500, 1450, N cl
1064, 1047, 804, 777, 732 cm™'; "TH NMR (500 MHz, CDCl3) : § 6.88 ©o|:©:F

(t, J =9 Hz, 1H), 6.66 (dd, J; = 3 Hz, J> = 6 Hz, 1H), 6.50-6.45 (m, 11m

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; 3C NMR (125 MHz, CDCl3) : 5 151.2 (d, J =
237.0 Hz), 144.8 (d,J=1.8 Hz ), 120.9 (d, /= 18.1 Hz), 116.7 (d, J=21.5Hz), 115.2, 113.6 (d, J
=5.8Hz), 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"'; tr (major)= 6.9 min, tr (minor) = 7.5 min,
229% ee.
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2-((2,4-dimethylphenyl)amino)cyclohexan-1-ol (11n): 75% yield,

CHj
light green oil, IR (ATR): vmax 3398, 2929, 2856, 1619, 1510, 1266, N
1039, 803, 731 cm’'; 'TH NMR (500 MHz, CDCL) : § 6.99-6.92 (m, O./,,OH o
3
2H),6.74 (d,J=8, 1H), 3.43 (td, J: = 4.5 Hz, »,=9.5 Hz, 1H), 3.21-3.14 1n

(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; 3C NMR (125 MHz, CDCl3) : § 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!; tr (major)= 8.7 min, tr (minor)

=9.4 min, 6% ee.

2-(naphthalen-1-ylamino)cyclohexan-1-ol (110): 80% yield, brown
solid, mp: 102-105 ° C ;IR (ATR): vmax 3469, 3327, 2927, 2858, 1582, N

1528, 1449, 1274, 790, 768, cm™'; "TH NMR (500 MHz, CDCl3) : § 7.89- O'/"o
7.85 (m, 1H), 7.84-7.80 (m, 1H), 7.51-7.44 (m, 2H), 7.39-7.28 (m, 2H), 110

6.82 (d,J=17.5, 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, CDCl) :3

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

1.0 mL min™"; tr (major)= 28.3 min, tr (minor) = 39.9 min, 14% ee.

2-(4-phenylpiperidin-1-yl)cyclohexan-1-0l (11a): 80% yield, white
solid; IR (ATR): vmax 3345, 2959, 2923, 2853, 1600, 1468, 1275, 1269,
760, 750 cm™'; "TH NMR (500 MHz, CDCls) : § 7.33-7.27 (m, 2H), 7.25- N
7.17 (m, 3H), 3.41 (dt, J; = 4 Hz, J> = 9.5 Hz, 1H), 2.95 (d, J = 11 Hz, O.,,,OH
1H), 2.80-2.70 (m, 2H), 2.50 (tt, J; = 4 Hz, J> = 12, 1H), 2.30-2.20 (m, 1p
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; 1*C NMR
(125 MHz, CDCl3) : 6 146.4, 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™'; tr (major) = 19.1 min, tr (minor) = 20.8 min, 16% ee.

2-(phenylamino)cyclopentan-1-o0l (15a): 85% yield, purple oil; IR (ATR): vmax 3345, 2956,
2872, 1601, 1498, 1316, 978, 748, 693 cm™'; "TH NMR (500 MHz, CDCl3) : § 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; 3C NMR

H
(125 MHz, CDCl3) :6 147.3, 129.5, 118.2, 113.9, 76.9, 62.7, 33.0, 31.1, 21.1 O/N\Q
ppm. The ee was determined by HPLC using Chiralpak IB [hexane/iPrOH “’OH

15a

(90 : 10)]; flow rate 1.0 mL min!; tr (major) = 9.8 min, tr (minor) = 11.3

min, 2% ee.

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

maroon oil, IR (ATR): vimax 3347, 2929, 2874, 1596, 1500, 1481, 1326, O»N\QC'
987, 762, 682 cm™; '"H NMR (500 MHz, CDCl3) : § 7.07 (t, J = 7.5 Hz, “OH

1H), 6.69-6.64 (m, 2H), 6.53 (ddd, J1 = 0.5, > = 2, J5 = 8 Hz, 1H), 4.05 (q, 15b
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, CDCl:) :5 148.8, 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™'; tr (major)= 10.4 min, tr (minor) = 11.4 min,
2% ee.

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

682 cm™'; TH NMR (500 MHz, CDCl3) : § 7.01 (t, J = 8 Hz, 1H), 6.85-6.82
(m, 2H), 6.66 (ddd, J1 = 1 Hz, J,=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; 3C NMR (125 MHz, CDCI3) :5 148.7, 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 1B

H
oil, IR (ATR): vmax 3337, 2926, 2871, 1594, 1498, 1479, 1325, 984, 760, O,N\Q/Br
"'OH
15¢

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

2% ee.

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

1209, 1160, 1038, 758 cm™'; "TH NMR (500 MHz, CDCl3) : 6 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; '3C NMR (125 MHz, CDCl3) :5 161.0, 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

H
dark brown oil, IR (ATR): vmax 3353, 2955, 2835, 1600, 1495, 1261, O,N\©/00H3
"OH
15d

S-8



hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min'; tr (major) = 14.6 min, tr (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'l; 'H /@
CI/\‘/\N

NMR (500 MHz, CDCl) : § 7.24-7.19 (m, 2H), 6.84-6.80 (m, 1H), 6.77 L H

(dd, Ji = 1 Hz, Jo= 8.5 Hz, 2H), 4.164.07 (m, 1H), 3.65 (qd, Ji = 1 Hz, J» 16a

=11.5 Hz, 2H), 3.40 (dd, J1 = 4.5 Hz, .= 13 Hz, 1H), 3.26 (dd, J1 = 7.5 Hz, /= 13 Hz, 1H) ppm;
13C NMR (125 MHz, CDCls) :8 146.6, 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'; tr

(minor) = 19.4 min, tr (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, CI/Y\N J: l -
1250, 841, 763, 681 cm™'; '"H NMR (500 MHz, CDCl3) : 6 7.09 (t, J = on H

8 Hz, 1H), 6.71 (dd, J; = 1 Hz, Jo= 8 Hz, 1H), 6.63 (s, 1H), 6.52 (dd, 16b

Ji1=1.5 Hz, J,=8 Hz, 1H), 4.11-4.03 (m, 1H), 3.66 (ddd, J1 = 4.5 Hz, J,=11.5 Hz, J3 = 28 Hz,
2H), 3.36 (dd, J1 = 4 Hz, J»= 13 Hz, 1H), 3.22 (dd, Ji: = 7 Hz, J»= 13 Hz, 1H) ppm; *C NMR
(125 MHz, CDCl) :6 149.0, 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™!; tr

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

1-((4-bromophenyl)amino)-3-chloropropan-2-ol (16¢): 88% yield, Br
b il; IR (ATR): vimax 2916, 2850, 1730, 1594, 1492, 1261, 1179, /©/
rown o1 ( ): v o /Y\N
812,750 cm™'; '"H NMR (500 MHz, CDCl3) : § 7.29 (dt, J1 = 3 Hz, .J» oH
16¢

=10 Hz, 2H), 6.63 (dt, J1 = 3 Hz, .= 9.5 Hz, 2H), 4.14-4.08 (m, 1H),
3.65 (qd, J1=5Hz, ,=11.5 Hz, 2H), 3.36 (dd, J1 = 4 Hz, /.= 13 Hz, 1H), 3.22 (dd, J1 = 7.5 Hz,
J>=13.5 Hz, 1H) ppm; *C NMR (125 MHz, CDCl3) :5 145.6, 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

1

rate 1.0 mL min"; tr (major) = 10.9 min, tr (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, Q
i CI/\‘/\N OCH,

1324, 1171, 1074, 748, 692 cm™; '"H NMR (500 MHz, CDCl3) : 6 oy H

7.11 (t, J = 8 Hz, 1H), 6.40-6.27 (m, 3H), 4.16-4.08 (m, 1H), 3.77 16d

(s, 3H), 3.65 (qd, /i1 = 5 Hz, /.= 11.5 Hz, 2H), 3.39 (dd, Ji = 4.5 Hz, J>= 13.5 Hz, 1H), 3.25 (dd,
Ji=7.5Hz, J,=13.5 Hz, 1H) ppm; 1*C NMR (125 MHz, CDCl3) :5 161.0, 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 1B

[hexane/iPrOH (90 : 10)]; flow rate 1.0 mL min—1 ;tr (major)= 21.0 min, tr (minor) = 24.1 min,
18% ee.

(ATR): vimax 3341, 3052, 2969, 2929, 1602, 1499, 1460, 1317, 1072, cm’
I TH NMR (500 MHz, CDCLs) : § 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; *C NMR (125 MHz, CDCL) :5 148.2, 129.3, 117.9, 113.4,

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

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'; tr (minor)= 8.9 min, tr (major) = 9.9 min, 38%

ccC.

1-((3-methoxyphenyl)amino)propan-2-ol (17b): 75% yield, dark
brown solid; IR (ATR): vmax 3341, 2958, 2923, 2853, 1611, 1461, HsC\/\N/©\OCH3
1278, 1261, 764, 750 cm™'; '"H NMR (500 MHz, CDCl3) : & 7.08 (t, OH

J=8.5Hz, 1H), 6.30 (dd, Ji = 2 Hz, J»= 8 Hz, 1H), 6.25 (dd, J, = 17b

1.5 Hz, =8 Hz, 1H), 6.20 (t, /=2 Hz, 1H), 4.03-3.94 (m, 1H), 3.75 (s, 3H), 3.17 (dd, J1 = 3 Hz,
J>=13 Hz, 1H), 2.95 (dd, Ji = 8.5 Hz, Jo= 13 Hz, 1H), 1.22 (d, J = 6.5 Hz, 3H) ppm; 3C NMR
(125 MHz, CDC) :6 160.8, 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';

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

cps/eV
8
7
_l\k /NA
6 Q O/Co\o O
kY o o Neriae
44 O Cat-i
3
2
1
Al 1
’ | I [N o st JEEES P B m I e [ S o s My oy e A B sy pv |
2 4 6 8 10 12 14
keV
Spectrum: test 20980
Element Series unn. C norm. C Atom. C Error (3 Sigma)
[wt.%] [wt.%] [at.%] [wt.%]
E;rbon K=-series 74.18 74.18 82.14 33.07
Oxygen K=series 11.43 11.43 9.50 10.39
Cobalt K=series 7.32 7.32 1.65 1.61
Nitrogen K=-series 7.07 7.07 6.71 11.24
- Total: 100.00 100.00 100.00
Figure S1: EDS spectrum of TpCo(II)(Cat-i).
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N
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2]
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2 4 6 8 10 12 14
keV
Ident-Spectrum Date:2/12/2025 11:220:03AM  HV:15.0kV Puls th.:0.38kcps

Spectrum: test 20881

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[wt.%] [wt.%] [at.%] [wt. %]

Carbon K=series 75.27 15.27 83.24 32.38

Oxygen K=series 14.23 14.23 11.82 11.10

Cobalt K=series 6.93 6.93 1.56 1.44

Nitrogen K=-series 3.57 3287 3238 6.96
Total: 100.00 100.00 100.00




Figure S2: EDS spectrum of TpCo(IIl)-OAc (Cat-ii)
_cps/eV

Cat-iii
Co
|
|
¥ A
gt p—————— et e
2 4 6 8 10 12 14
keV
Spectrum: test 22138
Elenmant Seriens unn, € norm, C Atom, C Exror (3 Signa)
[wt. %] iwt. %] lat. %] [wt. %]
Carbon K-series 37.70 £5.3% 84.09 17.00
Cobalt K-sories 13.63 23.62 &€.19 1.7
Sulfur K-peries 1.52 2,63 1.27 0.29%
Oxygen K-nerien 3.4% 6.05 5.85 3.16
Nitrogen K-geries 1.36 2.35 2.5 7.66

Totsl: 57,70 100.00 100.00

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

.

¥ L) T 14 ¥

2 4 6 8 10 12 14
kaV

dent-Spoctum Date:225/2028 72011 PM URER Y Puls th.0.3%kcpa

Spectrum: teat 20334

Elemant Serieon ucm. C nosm, C Atom, C Error (3 Sigea)

[wt . %) [wt .8} [az.0V) [wt. 0]
Carbon K-series 72.04 72,04 73.89% 30.82
Oxygen K-series 14.23% 14.2% 11.86 10.67
Nitzrogun Keamsing 1.97 1.97 .M £.98
Cabalt Keamr inn 4. 4.9 1.1 1.314
Tlvorine X-perien 4.n2 &2 1. 4.4

Total: 100.0¢ 100.00. 100.00

Figure S4: EDS spectrum of TpCo(III)-OTf (Cat-iv).
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Kont-Spectnam Date 252025 7:14 40 PM HV IS 0KV Puls th 0.42xeps

Spectzum: text 20952

Elempant Series unn, C norm. T Atom. C Error {3 Sigma)

[wr. 8] (et 8] far.V] [wr %)
Carbon Kegorina 6%.49 “@“.» .14 79,57
Fluorine X-seriea 6,58 .59 4.7 9.33
Hitrogen Hesuriua 3.89% 3.89 1.78 6.48
Oxygwn Xesuzina 13.06 13,06 11,11 9.5%
Cobalt K=series 6.87 6.87 1.59 1.33

Total: 100.00 100.00 100.00

Figure S5: EDS spectrum of TpCo(IIl)-OCO(4-CF3C¢H4) (Cat-v).
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Spectranm: test 22441

Tlement Serieazx wn. C norm. C Atom. C Errar () Sigma)

fwz %] Jwt. B} Jat.%} Jjwt. %]
Cazrnan E-series 37.2 Ti.on LIE i3.ze
Qaxygen K-seriesz 7.08 2.0 7. 2.0
Cobalt X-zeries L B 0.2 2.%0 1.1
Chulorine XK-series .78 3.%4 1. o.41
Nitroges K-zeries . 3.7z l.en 4.02

Total: TR.I4 I100.00 I100.20

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

] Cat-ii Catvi
2880 |
2150 g
4 2400 -
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/.#z M
2 1800 o Z* 1400
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E e Cat-i | < 2860 Cat-iv
H 1 =
“ 3150 2280
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1800
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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:

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

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:

VWD A, Wavsengihe 254 nim (MaminMG- 138 2024-03-20 14-32-51.0)

mAl | 5 b
| H § o
400 O/N\Q "y‘@
|
%0 “OH ||
1 1Ma ‘
300
o
250 O
B |
200 "vl |
| \ |
150 it A
| RUER
100»3’ ,”‘ \
| { \
]
50+ \
0 i — > f—;_\_/-__/‘ —— — _*____‘,’ \\-r__ —
1 T T T
2 4 A 8 10 12 mird
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAD) 3
crasilas | madsavaiiaiset | s iniad ESSEESS s § s |
8.020 MF 0.3338 4126.21729 206.03537 24.4987
2 B8.607 M 0.4877 1.27164e4 434.57065 75.5013
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VWD A, Wawkengih=254 nm (Mamt a2 chioro anfine spowoe 2023-1108 13-08-24.0)

mAU 3 0‘
175 e & H d
N e &

-

] “'OH
=1 11b
100
7 -
2]
2
o-—j\!\—ﬁ/\L ——

Sy | RO Sy |- DAMJN A M AV |, A S V| [ { Ty >t )

z 4 [ 8 10 12 14 mirf
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAl] %

e e | -m—m e | -m—mm - | -——mmm- |
154.33278 39.9369

1 6.411 MM 0.3008 2785.35938

2 5.08% MM 0.39%01 4189.039%55 178.97623 &0.0631
WO A Wavelngihe254 v (MamaUiG- 152 3 G 20240521 T744-30)
=AU ] 0
400 H §
N Cl i
360 O’ \©/
] "'OH
300
11c
250
200
g

150

100

50

0:—/‘, =

2 4 5 8 10 12
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S |fee——= i —= = == | === |
x 9.068 MF 0.3547 3244.05737 152.42877 19.2574
2 9.592 FM 0.5640 1.36017e4 401.97217 80.7426
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VWD1 A, Wawlength=254 nm (Mamta\4 chloro aniline epoxide 2023-11-10 12-07-46.D)

mAU
S
1750 - v@“

H
(T
"3 "'OH cl

11d
1250~

1000 -

750

250

13 |l T 1 L) o T T
2 4 6 8 10 12 14 16 18 min
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAO*=] [mad] %

e |====]======= |=====mmmms |====mmmmmn |=======- |
1 10.586 MM 0.4427 4.91010e4 1848.700%3 71.2219

2 12.1%6 MM 0.5334 1.983%%e4 619.967%6 28.7781

VWWD1A W, g 254 ren (Ma AG-154 1) -Br 2024-05-21 17-16-26.0)

mAU g é
H &
iomen '
8- "'OH
1e
40
20+
'
G (P
.m-
T T 4 ¥ 3 A v 3
25 5 75 10 125 15 175 20 225 m
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e e R |-—mm - |-———m—- |
1 16.031 MF  0.7580 1638.32556 36.02132 24.6885
2 17.378 FM  0.9255 4997.66602  90.00153 75.3115
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VWOTAW gt 254 nen (Marmis\MG-155 2024-05-20 14-35-320)

wq
w-
H

. QL
- “'OH Br
500 ] 11f
200 -4
%003
200 4
100+ J

o_:__.l;l\\r_/‘;

25 5 78w 228 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

e R | == mmmmm | === | === |
1 12.259 MM 0.6997 3.55815e4 847.57281 75.7499

2 16.193 MM 0.8150 1.13908e4 232.95294 24.2501

VN A Wl g 254 fir (MaiawiG. 1563 Ol 20340538 151748 0)
=AU
it Ly OCH;
N R
o (T
“OH
119
m-
m-
100 -
0 o =
2 4 8 I 10 12 irf
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

el sty e e e — R — e — |
1 7.762 MM 0.4812 1.22135e4 423.02264 42.3438%

2 9.331 MM 0.5558 1.66302e4 498.67950 57.6561
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e e m e e =+ mmmes (e e — ) e g e

VWD1A W 254 nm (M \MG-153 2024-05-24 11-27-14.D)
mAU & ®
H F &
30 '/
‘OH
4 11h
20
15
10 -
4
o
T T T T 1 T
25 5 75 10 125 15 175 20 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAd] %
—mmm | m - |==== | == === |=mmmmm - |==mmmmmm-- | == =mm=- |
1 13.897 MM 0.7240 1640.65881 37.77045 71.3090
2 16.179 MM 0.7118 660.11511 15.45560 28.6910
MAUUILLIVUGZ Ay - TTAEA D) sauugiay AuLTyiawTu
VWD AN Qim254 o MamtAMG-157 4 OMe 20240524 13.56-18.0)
mAY |
H
N
| (L :
] "OH OCHj A
1i
20 4
04
=20
1 1 1 5T ¥ ¥
5 10 15 2 25 3 35 il
Peak RetTime Type Width Area Height Area
L] [min] [min] [mAT*s] [=AT] %

1 25.42c BV 0.9768 &cl4.34277 B2.32774 52.3130
2 28.295 W R 1.1520 &029.43B848 8l.272%8 47.6B70
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VD1 A, W 254 nm (M 158 2 Me chiral 2024-05-28 11-38-36.0)
mAU | > &
] y  CHs ? 570"
ON ot
250
“OH ”
500" 11j
10
100
50
0
T T T T T T T T
2 4 6 8 10 12 14 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
== == mmmes | === | = mmmm |==mmmmmme R | == === |
1 10.555 MF 0.2984 5392.57666 301.1853% 51.2036
2 11.108 FM 0.3164 5139.05029 270.67279 48.7964
VD1 A, Waveleng o5 156 chial 20040527 TAT614D)
mAU ] o
H F ,;."P’b
1 N CHs; nv@
150—: n
[ ]'//OH E ] 5 'y
4 6
125
1 11k i
100
75
=]
25
0 .
T T T T T 4
2 4 6 8 10 mig
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s] [mAad] 3
—m- m - e |==mmmmmm-- e |--=----- |
1 7.266 MF 0.1%27 1377.40881 119.12554 40.2350
2 7.713 FM 0.2034 2045.99%B805 167.63611 59.7650
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VWD1 AW

254 nm (

g

3-160 chwal 2024-05-27 14-43-20.D)

mAU °
i H .-\"9
SN "
800 - OH CH3j3 -
11 g &
Q@’
600
‘m_
200 4
0 J\F— }
2 H 6 8 10
Feak RetTime Type Width Area Height Area
# [min] [min] [mal+s ] [ma] %
e e |====mmm s |===mmmm s |==mmmmm- |
1 7.030 MM 0.1527 1.14935e4 993.99231 54.6021
2 8.790 MM 0.2490 9556.04590 ©39.69452 45.3979
VWD1 A W G354 i (MemBAG- 163 T & C1 20240531 1551-290)
mAU by Rl
200 H +
N Cl
- XX
“
580 OH F \-!95
11m io
125 -
100
75
w-
264
" F .8
26 4 :
2 4 8 8
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] g
Sl B R | == mmm | ==mmm | == |
1 6.911 MM 0.1711 2123.18530 206.78302 61.0762
2 7.454 MM 0.1821 1353.10229 123.81221 38.9238
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g e

VWOD1 AW gir=254 nm MG-161 2.4 xybdne  2034-05-30 16-00-13.0)

e ® e
] y CHs ; d’g &
] N R
Ko
‘OH CHj
] 11n
150
100 4
50
0‘:’* \_\J - j_ S J_ -
2 s 6 8 10 e
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
= |[==== ] === | ===——————- [===——————- |======—- I
1 B.653 MM 0.1886 2864.48022 253.18053 52.7826
2 9.447 MM 0.1919 2562.45874 222.52878 47.2174
VWO A A Gth= 254 nim (Mamaniie- 164 naphityl 202406-91 1450000}
mAL e 4";\
3 H A¥
jones ¥
] "'OH 5
7 110 g &
L &
100
=
o S
e i D TG il 3 0 P A5
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e B | =—mm - | = |- |
1 28.318 MM  0.5628 7255.87256 214.88846 57.3773
2 39.906 MM  0.7582 5390.02637 118.48366 42.6227
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PDA Multi 2 215nm 4nm|
1250—-
] N
10004 O’
i "“OH
Vesamicol (11p) -
] Vel
750- S
500+ 2
. %
&
250—-
0_'_,&/\\1
T T LI TR L F N I VI T
0 5 10 15 20 25 30
min
Peak Table
DA Ch2 215nm
Peak# Ret. Time Area Height Area%
1 19.065 80913137 66694 | 57.502
2 20.859 59799588 371948 42498
Total 140712725 1038888 100.000
VWD A Wavelengine254 Ml(MMG-;GD 2&4—;:544 14-26-16.0)
mALl ] ) -
H l & 8 4
- T a4
700 “'OH | ‘
1 15a
600 ] \ ’
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NMR Spectra of Triptycene Derivatives
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Amino alcohol Products

S-30



90v—

oL it

60°T

[43%3

')

00T

£0°7]

|

7.75

7.80

7.35

7.70

8.25 8.00 7.95

8.30

=6£°¢

=60'T |

Feeey

+C0'T

LO'T|

0.(

0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.0



Nov17-2022 o

R RS8R 2X 2 A M &b © ~
MG-M1 Qo Ln QLo p K Ny
C13CPD CDCIED:\Spectra} nmr 363 AN ENR SR Nk O S
— o o N M NN LN
| | " N/ ~
)]
Okde O
Z
[ T I T I I I I I T I T I I I I I I I I I I I I
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



680V —

€EL9~

86097
)

SOV L~
€897/~

6.6,
mvo.w/
850°8%"

(S
(A% o

r

¥

N

<

@«
{D:?ﬁpectra

(a2}

a
o~
~N O
o c
P
534
o0V T
Z =~

Citle

616"~
€662~
1661—
9008~
€08~
6£0'8—
€508~
8508~

T

€T
Lee

—ITT

60T

7.40

7.45

7.35

8.00 7.95 7.60 7.50

8.05

W

lJMUﬂJ

Fv9°¢

FQT'T ¢

JETT]

~/Te

AT

60'T

17|

=301

=00'T |

8.0

0.5

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

7.0

7.5

9.0 8.5

9.5

0.0



£89'G5—

mom.@m./

09T°LL~F
oi\mm.\.

LSLTOT—

6+9°0¢T
90C'T¢CT
0C’ScT
mmm.mﬁ%

62'S2T
88/°STT~"
mg.wﬁ\
056°8ZT
065" TET
9TT'ZET
T/L7TET

€¥9'eST—

C13CPD CDCI3 {D:\Spectra} nmr 37

Nov17-2022
MG-M2

Citle

S | S A

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



8659~ S
6659~ 01 @
$19°9~_ L
§19'9~" -
- M | I
b98'€— — [Ob'E
¢S6'9
99691 o
wom.@% 071 S
€869 L
mmm.o/ 3
mmm.@/ O
0002 r
2002\ oy S
S00°L—- L
6Eb'S— or02/" -8 =80'T
950, — 3
¥£6'S— ey N — F90°T
TL0L— r o
- ©
8659 N
6659 \
i .. k-
: L6EL~ g0 @ 7L
99690\ oL w ~ 00t
90V, T
896'9 w ——— o
€869 6Cr' L~ r ] 80°Z I
. v —
mmm.@ 8EbL~" Wlmﬂ == Wmﬂ.m
£66°9 b~ .
0007 ﬂ ™
2007,
S00°
810"
850"
L0
oy
76€"
0b
Qop"
44
@ch’
.13}
ol
©n T
m = —

0.0

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.0 8.5 8.0 7.5

9.5

0.0



€86'9h—

L0V PGS~
04L°SS~

50694
owHNNW
€L

961"'80T—

098°€CT
¢60°9¢T
ND.mNHW.

i
\

LITEET—

9Ly ShT~
€C6'SHT—
869 /b1~

148 PST—

mamta - 2025-06-24T123531.606

TP-OMe
C13CPD CDCI3 {D:\Spectra} nmr 20

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



6559~
o 9"
SSH9~_
LS9

MLJMM:LL@DLM

L0°'T

0T'T

00°¥]

IS

0T'¢

51

L4

6.46 6.44

7.05 7.00 6.85

7.40

7.44

=/0'T

=017 |

=/0'T

JOTT |

00t
A?.ﬂ

%oH.N i

qT'¢

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



807 y—

G8EYS—

£06°9L
OQHNNW
STVLL

6/0°ETT—
6/ 9TT—
L9L°€ETT
8P8'ECT
PECTSCT
Rm.mmﬂ\
€carract
mON.HmH\

PET'SHT~
ST/ GpT—
€TT8PT~"
682°051~

mamta - 2025-06-24T123531.606

TP-OH
C13CPD CDCI3 {D:\Spectra} nmr 21

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



L9V S—

87
mSL
61071
20
620
£€0°LA
9£0°L
8v0'L /T
SE\
[TTL
bEz'L
62,
092,
68¢"
c6¢”
00%"
C0p"
90b"
T
5b"

—

o

0€H-

L0°T

60°¢

1¢¢

7.00

7.05

7.10

7.15

7.45 7.40

7.50

F90°T

— L4071

R

=90°'T
= 1o

|Yax4

J EQO'T |

6.0

0.0

0.5

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.5

9.0 8.5 8.0 7.5 7.0 6.5

9.5

0.0



0LT° 9y —

€e0°'9S—

nom.om./

09T1°LL
vﬂuNm.\.

T0T'9TT
mmm.mﬂ”
LT10°VCT
L2V
10S°S¢T
T4L°SCT
T ecer-r
owﬂ.mmﬁ.\.

96 Pr T~
669" tvT~

TS6°'SST~
€02°95T~

‘§Pectra} nmr 51

8T€'98T—

C13CPD CDCI3 {D

Mar01-2023
MG_16

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220



LLE'T
96¢'T
STH'T
8ES' T~

PSS T
9tL' T

8vL'T
66/4'T
€81

005'¢—

895°G—

#0857
069
1569
£56'9
0969
9969
1£6'9
L16°9

0LEL
9LEL
6LEL
98¢,
1514

3 o3
i
™M < <

{D:\Spectrafﬁwmr -

1H_8scan DMSO

Jun21-2019
MB_150

NN

HO

oH

Iy

3.5

P o
oOMnNnNo-H

=l

i

X

F

F

MO Mmm

L0

112

20"

P T

00°¢

L4

ol {\I o {'\II

2.0

0.5

1.0

1.5

2.5

3.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

9.5

0.0



89C'vC—

PoC EE—

609°9p—

STLPS—

9e57¢L
mom.om./.

NQT'/ VAR

s/

8YSPIT—
S68°9TT—
velL et
pEBTECT
LTT°SCT
€eeaet
9TE"6CT

cecrsp1
£9/°0ST~
525'5ST~

N
28T —
=

C13CPD CDCI3 {D:\Spectra} n

Jul11-2019
MB_150

HO

oH

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



LSTT
9LTT
b62°T
10€°T+
L0E'TH
92€'T
€T
STL'T
STLT
CELT
pOL'T
LT
880°C
012
11T
6212

AR
ZET'E
Te
9bT'E
0ST°E
bST'E
S91°€
VAR
18¢°¢
06€°¢
20b ¢
0Tt ¢
0cy €]
62h €

—— L\ L e

{D:\Spectra} nmr 41

1H_8scan CDCI3

Jun26-2023
MG-64

11a

———

)

e —

o

ETCT |

=6T'T

F00°€E |

FI10¢C L

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

.0.0



Jun26-2023 ) < O ™M
f S - adss g a8 B8
C13CPD CDCI3 {D:\Spectra} nmr 41 2 ¥ SHEL NN Bt - PO S g
— — - NN NN O Mmoo AN AN
| ~+— VN
H
(10
“OH
11a
o J ) - g e mm ™ |
I T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



99T'1 —
68T'T
96’1
vLTT
18¢'T
¥8C'T
[4Y

66C'T

€0€'T H/HN T
G0E'T Wmm.m
91¢'T T/°T
8TE'T HKON.N
(445! .
6CE'T H\mhn [4
PEE'T

6£C'T

[SE'T

€9¢'T

€8¢'T

88¢'T

L0V'T FOT'T
oT¥'T

6CH'T 17T
e’ T

vl

8¢/L'T
SEL'T
8YL'T
¥8L'T
68L'T
S6/L'T
T08'T
790°C
180°¢C
880°C1
811°CH
YANA
LTT°CA
9T
[{ifa %
90" €
0TT'¢
VA%

H( .
66b°¢- 0T
8999 s0'T
0/9°9 —/€'T
€89°9 1
589'9
869'9
1049
788"

868"
61T
4%
bET"
9T
LET'E
6ET" S
ST ,
Mmﬂ.
9
i
2

Cl

.

11b

0.0

0.5

T
1.0

1.5

3.0 2.5 2.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

9.5

0.0



LOE P~
£90'ST

P8BS TE~
6TEEE

0£E°09—

8¢S'vL
906"9/~

=09tz
MEVNN.\

VL9 ETT~
08S'STT—
88/'8TT—

286°LCT~
849G°6¢T"

L0V EPT—

C13CPD CDCI3 {D:\Spectra} nmr 56

Nov10-2023
MG -96

3

= i

(J

11b

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



b0
5501
0£0°T-
FORE
L£0°TA

6SC'T
08¢'T ﬁ
S8¢'T
16C'T
L6C'T
c0e'T
TTET
91¢'T
(4450}
8¢E'T
€LE'T
LLET
18€'T
4V A
804'T
0¢L'T
LeL'1
0EL'T
6S/L'T
S9L'T
694'T
LLLT
a8L'T
S/0°¢
6£0°¢C

£80°¢C

$60°C

00T
L0T°C
€07
180°€
160°€
960°€
660°€
€0T €
ETT €
[YAN%
GEE €
PP €
9G€"€
#9€€
bLEE
€8¢ee
$95°9
£959°9
0459
18579
85’
689"
69’
569°
00/’
90/
L0L
60/
1S0°

/9Q
e84
L

R Becan Trfef\pettied gl S o 00 0 0 0 0

Cl

Ir=

“OH

e

H/E.H

0€'T
bzee
m@N.N

EvLT
=TT

=0T
=00°¢

=0T

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



AR TN
2967

695 TE~
6y eE—"

0¢C’09—

SSh'v/L
mom.om”
ooﬁmmw
EW'LL

[8L°CTT—
00T '+TT~"
SLE8TT—

€6E°0ET—
L9T°GET—

906'8YT—

C13CPD CDCI3 {D:\Spectra} nmr 6

mamta
MG-152

o

E=

T

e

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



990'T
vL0'T
680°T
260°'T
L60°'T
GST'T
G/T'T
18C'T
v8T'T
88C'T
S6C'T
L6T'T
T0€'T
01€'T
€T
LIE'T
€TE'T
8zZE'T
1SE°T
9/E'T
6LE°T
€8€'T
86€°T
SOb'T
80L'T
LTLT
L2LT
T€L'T
9¢/'T
0LL'T
VLT
8LT
G8/'T
950°¢C
£90°C-
690°C
£80°C-
060°C
£60°C-
4l 4
12T 2

090°€
890°€
6£0°€-
£80°¢-
980°¢
060°€
T0T°€
60T°€E
09¢"
69¢"
8¢
68"
66
1,9
689°
QIT
Ter
QT
&ET
Qg e
8L

— e

i

“OH

114

H/OH.H

[TT
Fpe
e

=TT
=TT

— =40'C

~ =00'C

2.0

1.0 05 0.0

1.5

3.0 2.5

3.5

4.0

4.5

95 90 85 80 75 70 65 60 55 50

10.0



Nov22-2023 S 5 o N 1 % O < o N O
MG-99 (3] ™M N — — o T — Mo ™M
7o) o o ) < g 9 Q T aom

C13CPD CDCI3 {D:\Spectra} nmr 27 <+ N N — NN O« — T
— — ~— — N M NN (o] MmoMm AN AN

I | ~— VN

H
M

SMeN

114

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



TH0'T
60" T
90" T
£90°T+
1£0°TH
8571 ﬁ
0LZ'T
o r
b1 e
8871 €e'T
6T’ F1ee
86C'T H\QN.N
T0E'T

L0E°T

€1E'T

61ET

GZE'T

bbE'T

1GE'T .
69€'T F18l
2UET FOT'T
9LET
86€'T
bOL'T
90L'T
9TL'T
€2LT
971
GG/’
29L'T
99/'T
b1
8/L°T1
0£0°C-
2L0°T
€801
580°C1
€60
£90°€-
TL0°€1
80°€-
980°¢- J 50T
o0 ] e
bOT ¢ =90°T

488% -
LTE €
9gg'¢e
8be'e
96¢°¢E
L9€"
909°
609°
129
ve9’
LT9°
LEY
0S8
758
066°

909"
m% 1_

- n

L]

Er

H
M
“OH

11e

0.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.5

9.0 8.5 8.0 7.5 7.0

9.5

0.0



QTS P~
96"

865 TE~
Shee—

S91°09—

[44 A7
£L06°9L
owﬁNmW
YiviL

bST'ETT—
£96'9TT~—
ObT TTT~L
€8€°€TT~

¢89°0€T—

G80°6VT—

C13CPD CDCI3 {D:\Spectra} nmr 7

mamta
MG-154

Uﬁr
H

H
M
0

L

11e

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



il

Er

“0H

11f

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



mamta

A < S 3 <+ oW - owm mwo

e E S : 3 $Ezs R 38 &8
C13CPD CDCI3 {D:\Spectra} nmr 43 < ™M — O NNO < o M= <
— — — — NINININ O MmoMm AN

I ~ VN

H
one!
“OH Br

11f

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



OCH5

= ]

.

g

=LET
=T

=8G°¢

STl
=67°C
81T

2.0

7.0

0.0

0.5

1.0

1.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

6.5

9.0 8.5 8.0 7.5

9.5

0.0



€0E P~
0v0°'52"

98P TE~
6LT°€E"

TT¥'6G—
£79°65—

otr'vL
oom.om”
omﬁmmﬂ
Ov'LL

108'60T~-
m¢m.HHH.\.
CCELTT—
69C° T¢I~

0LV LET—

0¢S™/bT—

MG-156NC
C13CPD CDCI3 {D:\Spectra} nmr 44

mamta

OCH5

g

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190



OCHz

T1h

b

FNE)

H/wN.H
0€'¢
(VT

@oo.m

Fsse

F8C'T
FOb'T

=/9'€

ETAN!

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



91T T~
6v9' v~

S9CTE~
obCeeE—

98 vS—
169°'6G—

068°€L
mom.om”
omﬁNmW
YIviL

(¥000T—
18/°¢0T"
£8690T~

PEB'6CT—

T€C6rT—

1650

o]

I—

MG-153NC
C13CPD CDCI3 {D:\Spectra} nmr 46

mamta

5 H

T1h

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



0660
€10'T
8€T'T
957’1
8ST'T
29T
69T
vLTT
08T
66T
v0E'T
LTE'T
43
GGE'T
€LET
08€'T
€/9'T
089°'T
789°'T
689°'T
$69°T
669°'T
ELT
8E/'T
LT
GS/'T
150°¢C
650°C
£90°C
£90°C
€/0°C
LL0°C
780°¢C
G80°C
260°C
G60°C1
v0T'C-
9G6°C1
£96'C
v16'C-
86T
786'C
986°C1
96621
$00°€
G6C ¢
$0E €
PTE €
91¢’E
(443
Y43
Gee”
£HE'S
qgL
4}
LLY
989’
069"
169’
s
654
oL
g2d
Eex

\ Pt

R_cth OO PR Bhias 00 0 P S S L

OCH;

“0H

i

HKON.H
[4°)4
12!

Wom.m

F18°¢

LT

E6T'T

1A

v1TT
A pTT

3.0

0.0

0.5

1.5 1.0

2.0

2.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

9.5

0.0



mamta

O ™M [ 20
o O ™M O <t O O N — — QO OnN
MG-157NC 2 < 2 & 98K NN 4F S&
C13CPD CDCI3 {D:\Spectra} nmr 45 LN <+ — NNO < — 3 M- NS
— — — — NINININ O LN Mmm AN
\W4 ~—— | A4

H
.
“0H OCHs

i

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



mwo.j
680°T1
¢60°TH
80T'TH
TTT T
STT'TH
STT T~

€L
9¢L'T
€eL'T
9EL'T
VLT
VAZ7M!
€SL'T
88/L'T
ZSTAN!
86/'T
908°T
€18t
L1I8'T
LeT'¢C
TET'C
9€T’¢C
6€T°¢C
[44 %4
91'¢C
0ST'¢
84T°¢
191°¢
¥oT1°¢C
89T1°¢C
|VA 4
€817
T6T €
66T°¢
60C"¢
ETT e
LTTEA
TCC €
CETET
] 7a8%
STa %
QY€
VA%
QSb ¢

| | —

99" -
b/be
609
01L'9
€209
219
8c/’
bz’
18’
878’
180"
560"
[T
611"
€T
ceT’
S

mw_u 1_

Jul\_dwkw_u

CHs

ol ==

“0OH

11

Iy

i

5
v

F
F

14

i

4

(4!

¢t
80°T
L0°T
9C’'S

ST
8T'T

00'T
a0'T
00'T
€0t

7.0

0.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.5

9.0 8.5 8.0 7.5

9.5

0.0



VLLLT—

Y8E YT~
680'S¢"

618 TE~
qogeeE"

S91°09—

199°vL
£L06°9L
owﬁNmV
YiviL

moo.NHH.\.
PIC8IT—
66€°ECT
walaa

mom.omH”

E1S°SPT—

C13CPD CDCI3 {D:\Spectra} nmr 24

mamta
MG-158

CHs
e

ol == =

Lk

11

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



T€E'T
¥8E'T
[8E'T
T6E'T
SOb'T
T
€89'1
LOL'T
1T
LTL°T
LTLT
€€L°T
19/'1
99/°'T
TLLT
6LL°T
G8/'T
£L0°C
£80°C
060°C
£60°C
$0T"-
0TT°C-
917"
0212
621"
G8T°C-

orredr ————— 100¢

8TT €
T T

P51
=0C'T

890'T

@NO.E

16011

60T+

8601+

19¢°T

78’1 7, H/
887'T .
b62'T om.ﬂ
T0€'T Ly'e
S0€'T A Q!
L0€°T [ e
bTET 05'
6T1<’T 80°¢S
SZeT M J

8zT°¢
TET €
9€T" €
obT €
IST'E
6ST°E
£6e'e
29¢”
bLES
z8¢”
z6¢°
104"
€/S°
065"
909
44}
@@O. ==

m

CHs

n@amiacy

MG-B B
“0OH

11k

1

0.0

0.5

1.5 1.0

2.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

9.5

0.0



169'TZ~_
98€"HT~
wi'se”

€IS TE~
6L EE"

906°09—

132474
906'9L
owﬁNnW
EW'LL

00€CTT—
¢68°'STT—
LET'OCT~

TLE°6CT—

06€6ET—

TETLPT—

C13CPD CDCI3 {D:\Spectra} nmr 41

mamta
MG-159

UCHS
H

E=

0

9

11k

e

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



@No.j
bb0'T
250°T+
£90°TH
0£0°TA
GL0'TA
mmo.ﬁvﬁ
00T'T
€971
et
¥8T'T
687'T
1621
S6C'T
10€'T
pIE'T
1261
9z¢'T
9%ET
0SE'T
95¢€'T
bLE'T
8/E'T
18€'T
96€'T
cov'T
T0L'T
80/'T
rAVAN!
bIL'T
12T
65L'T
09,'T
99/'T
TLLT
8/L'T
€07
080°C
G807
00T°21
L0T°CH
QTT'CA
81T'C-
8212
r4Taa
G90°€
€/0°€-
£80°¢
880°€-
260°€
960°€
90T
PIT'S
e
15€
29¢
L€
8¢
06€"
819"
S69°

- n

L

CHz

EZE

“0OH

ikl

H/D.ﬂ

0T
Feee

[T
— w\wo.m

=881
1T

=$0°C
00°¢

lu \

7.0

0.0

0.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.5

9.0 8.5 8.0 7.5

9.5

0.0



85" 07~
86T~
£91°S7—

Obt'TE~
S8CEE—"

8¢E' 19—

00b'vL
oom.om”
091 wa
vIv'LL

PP QTT—

9859'8CT~
986'6CT~"

CLLYPT—

C13CPD CDCI3 {D:\Spectra} nmr 42

mamta
MG-160

EZE

kmc Ha

0

.

ikl

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



H/mﬁ.ﬂ

eet

F65°C
H\Hm [4

=60'T

=68'T

®20'T
00T
+00°T

1.5

0.0

0.5

1.0

2.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

9.5

0.0



102 P2~
Rl

CEETE~
(P EE—

065°09—

TLTPL
9069~
ooﬁNmW
YivLL

6¥SETT
@@m.mﬂ/
PICSTTI~C
£99°9TT
6E89TT
mmw.omﬁ\
000°T¢CT

608" v T

vmw.ilv.
60C°0ST—
S0T¢ST-"

C13CPD CDCI3 {D:\Spectra} nmr 47

mamta
MG-163NC

X

==

0

T

11m

|

A

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



£50'T+
Hoo.j
90T+
6L0°T+
7801+
£80°T
83%
Tt
11€'T
T2€'T
8TE'T
8ee'T
8bE'T
€5¢e'T
29€'T
G9E'T
69€'T
€LE'T
6LE'T
66E'T
0b'T
80b'T
€TH'T
9’1
6Ch'T
€EP'T
8hb'T
QSH'T
6Sh'T
€eLT
62L'T
LT
8¢/'T
T4 AR
6bL'T
AVARN
8G/'11
66411
G081
608°T-
818'T-
[T8'T-
YAN4
9/T'C-
4N %
09T"€-
IVANS
G/T'E
641°€
z81°€
€6T°€E
10T
80b'S
LT
6"
LV
Viea
9Gp’
(el

3 7A

B om0

CHs

CHs

Ir=

“0H

11n

=60'T
=0T

F10°¢

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



069°LT~
TLE°0C~
TSEPE~_
6L0°ST"

6T8 TE~
g9ee"

¢LE09—

195 74
50679/
omﬁNmW
EWw'LL

SSCCIT—

0TS €¢I~
98¢/TT

Nm¢NNHV.
66C'TET"

€0EEPT—

MG-161 (N)
C13CPD CDCI3 {D:\Spectra} nmr 22

mamta

CH,
Ji\jtc Hs

Ir=

o

T

11n

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



H/Nﬁ.ﬂ
LEE
ﬁNN.N

T
(4!

F6T'T
=QT°T

0.0

0.5

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.0

9.5

0.0



S0P T~
w6yt

9T’ TE~
8PeEE—

€86'65—

16Sv/L
5069/
ooHNNV
EW'LL

96590T—

85811
201021~
ShEPTT
oLEhTI->
vow.mﬁ\
€€5°97T
/58°8TT
cscper/

S8 T —

MG-164 (N)
C13CPD CDCI3 {D:\Spectra} nmr 23

mamta

e

=

o

1

110

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



65911
999'T
$89'T1
269'T+
AVAE
AT
€2L'TA
62L'TH

60T
86/'T
$08'T
808'T
€681
£68'T
8S8'T
698°'T
8T
068°'T
G68'T
868°'T
T€T°C
9€T'C
65T1°C
AN
0ST'C
9GT'C
972’
0£2°¢C
GET'T
6vC'C
£92°C
1/T°C
9/T'C
Uy
88121
96121
#0S°C-
0282
8€/°C1
bl T
6S.'C
G9/'TH
6562
196'C
G8E ¢
SOb ¢
PIb €

Yo%
781,
v8TL
L8TL
G6T°L
661"
€1T
81T
0zT
veT
9ET'
09¢
06C°
€6C
S0S

M% 1_

0H

MMp

FIeY

WNM.N
Sb'S
=601
1t
FST'T

02'C
w:.ﬂ

FIT'T

rIT'E
~eoe

2.5

0.(

0.5

1.5 1.0

2.0

3.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

9.5



6T 7T~
692 b —
€9/°57
€S EE
wwo.¢mW
0Lb' b€

CET €~
909°'Sh—

609°€S—

T€8'89
[18°0/~
£06'9/
09T/,
e

£87°92T~
656'97T—
R rad

8Tv obT—

C13CPD CDCI3 {D:\Spectra} nmr 1

mamta
MG-185

OH

Tp

ol

1L

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190



8TH'T
TEHT
e
8bb'1-
LSh'TH
T9b'T
529'T
9’
259'T
699'T
089'T
e/’
8bL'T
ST
GO/
2801
86/
108'T
S18'T
678'T
€8T
8’
€96'T
9/6'T
086'T
066'T
£66'T
€002
£00°2
020°2
bbT'T
5577
2T
665°c-
£09°€
219°€
129°¢
929°¢
€9'€
80"b-
£60't1
50T+
PTT

049
0.9
6129
T¢L9
8¢/L'9
T€L9
CEL9
€v/.9
Sv/L'9
89/’
09/
29/
VLT
8/T"
Q8T '/
68T"
T6T"
96T"
or
$05
s

ol
—

——

T=

15a

heer
05°T
e
hzet
61T

- FE0'T

—= F90'T

J 200C

1.5

0.5

1.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

9.5

).0



MAMTA

S IQ m $ AN oY i < O ™

MG-169 ® ¥ N 9 RTS8 R >3 h

C13CPD CDCI3 {D:\Spectra} nmr 1 E &‘ g g AN o o o

| ~ \ /
H
ame
“OH
15a

| ] “. |

I T T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



6LET
65T+
65T
60T
6TH'T1
£2h'T+
£69'T
[b9'T
$99°T
ST hezy
SEL'T [T
LT 62'7
SLT .
CorT WE.H
008'T pact
€08'T
£18'T
€8T
bEg'T
bbe'T
9%6°T
656'T-
€96°T1
26T
96°T
G86°T
686'T
200'C
9T'T
852'C
W ard
155°€-
mmm.&
b95°€
€/5°¢c
8/5°€-
985°€-
6£0°b-
850" b
090"b1
690"b-
[ M =90'T
£€25'9 i
769 00°¢
259
LES9 = =¢0'T
655°9
759
€559
1599
5599
099'9
299°
99"
999°
899°
8/9°
6L9°
289°
£89"
0S0° =
29

mw 1__

=60'T

Iy

£60'T

I

“OH

M3
&
15b

T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

9.0

9.5




L60°TC—

TOT'TE~
290°eE—

e —

9069/
0972,
OTbLLT
761°8L

G88'TTT—
et
9€9°/LTT—

PSE0ET—
C9T'GET—

LERBYT—

MAMTA
MG-170
C13CPD CDCI3 {D:\Spectra} nmr 2

10

20

30

40

50

60

70

180 170 160 150 140 130 120 110 100 90 80

e
190

15h

200



Br

==

e

Lo
—

‘OH

15¢

Rggr
85'T
(ST

hret

H\mm.ﬁ

.L EOT'T

5 =60°T

0T
J =00°¢

mlﬁ =0T

2N

770

1 neg

1

AN S 5N a5 an 25 2N 75

AR

QR an R K {N 7R

nn



¢60°'TC—

€L0°TE~
6S0°€E—

95 C9—

906°9/
09T°LL
OTbLLT
8TT'8/

TSt
L8E9TT—
€88°0¢T~_
EEV'ECT~

8/9°0€T—

669°8YT—

MAMTA

MG-171
C13CPD CDCI3 {D:\Spectra} nmr 4

o
H

==

o

15¢

Al e

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



Ty
€€ T
9Eb'T1
icas
05t T+
€9 T

619'T
9T
959'T
2991
€191
87T
8e/'T
e
ST
/LT
88/'1
161
S08'T
618'T
78T
56T
896'T-
26T
786'T
86T

kzet
€9'T
65°C
Rep't
8T

LA

2Tt

S66'T
666'T
2102
e
657°C
085°E
885°¢-
c65°c]
209°¢
moo@%
STO°E}
1L0°€
880"
860"t
01T

61T -
88¢C'9
€6C°9
£6C°9
£0€°9
60€9
c1e9
¥1€°9
LT€°9
81¢€9
T¢€9
€
T4
8¢t
oce”
eee
123%
LEE
8¢ce”
L0’
S84

M% .l_

OCH4

Tz=

“OH

154

b1
80'T

—=—— 1 70'C

—= =101

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

.0.0



SCT'TC—

060" TE~
LL6°CE

YLCSS—

2E6'¢9—

£L06°9L
ooﬁNm.\.
YIvLL
omﬁ.wm\

890°00T—
T19°€0T—
ECTL0T~

0¢C0eT—

6t 8y T—

986'09T—

C13CPD CDCI3 {D:\Spectra} nmr 3

MAMTA
MG-173

UGCH3
H

Tz=

o

154

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



T
[STET
897°€
£87°€
78€°€
16€°€
80"€1
LTH€
719°¢
£29'€
bE9'E
9%9'€
£69°¢
799°¢
5/9°€
mw@.mw.
L0T'b
o:.¢u
AR
TAR S
AR
1670
LET
0bT b
AR
ZST b
LS9
652°9
bLL97
9249
60891
0789+
7189
5289
8£8'9
0v8'9
NONN./.
L1TL
612
vET'L
092,

L

{D:\Spectra} nmr 13

1H_8scan CDCI3

mamta
MG-175

16a

=T

I

oH

2T
Apet
18.C

~ E80°T

00°¢
Mmo.ﬂ

80°¢

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



mamta

™ o™ (@) <
MG-175 ] ) S 7 %38 & 5o
C13CPD CDCI3 {D:\Spectra} nmr 13 %f &‘ %‘ § E No o ©
[ ~— N
I
/Y\H
oH 16a
L ] ‘ . H
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



961°€
T12°€1
£2T'€
LET'ES
£hE"E
26E°E
0LE°€
8LE€
€19°€
529'€
GE9'€
[b9'E
u9e
089°€
b69°E
€0L'€
950'
590
0£0°
60"
[80'p
160'%
00T

e S SR VB FA

Y159
L1579
0€S'9
€€9’9

1€9°9
8699
0049

b1L'9
91L'9
690°L\
S80°L-T
10T
092,

{D:\Spectra} nmr 9

1H_8scan CDCI3

mamta
MG-176

Cl

16h

=1L

I

oH

A

OT'T |

Rott

P81 |

=0T

H\mo.ﬂ

00°T |
FEO0'T

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



mamta

>~ B B N33R mo N o o ©
MG-176 Q N NSO N 7983 2 N @
C13CPD CDCI3 {D:\Spectra} nmr 9 A m @A X9 NN O o N O
— — i — NNN O T <
| [N ~— Y4
Cl I /@\m
/\Ei;‘\H
16h
{ . X
I T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



vom.mg
6T2°€
TET'€E-
9T €
£HEE
16E°€H
69€°€
mmm.mg
09'€
L19°€
879'¢
0b9'E
259'€
199°€
b/9'E
$89'€
680'p
860"
10T
bOT b
L0T"b
0TT'b
€T 'b-
9TTb
8TT'b-
ARS
AR s
ceT

9199
2¢9'9
£29°9
9€9'9
0¥9'9
9%9°9
09¢’L
LLeL
€8¢,
(8L
L6CL
10€L

el O

N
o
Of'!
147

{D:\Spectra} nmr

1H_8scan CDCI3

mamta
MG-177

Er

16¢

=ZL

I

oH

EzpT
61T
LT

= EITT

#00°¢

N

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.5

0.0



mamta

LN (@] N LN
MG-177 A N 8 & P8 & R 5
C13CPD CDCI3 {D:\Spectra} nmr 14 X o Cilln NS o RN
— — — NNN O < <
| ~— | N/
og
OH 16¢
iy - W piudiiiy rvig ’ o J o i v
[ T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10



82'€1
€vT '€
SSTE
0LT°€A
69€"€
LLE°€E
G6€°€
bOb"€1
z19°¢
v29'€
5€9°¢
[b9'E
859°¢
£99°€
089°€
069°€
615
90T v~
601"t
AR
81T b
Ny
CTARS
0ET 't

S

68C'9
€69
86C°9
LEED
0r€™9
GSE°9
84€'9
TLE°9
9/E'9
G560,
H:NW
mNﬂN.\.
09¢,

{D:\Spectra} nmr 15

1H_8scan CDCI3

mamta
MG-178

OCHs

I

164

oH

LTT]

iy
H/mH.H

~oszl

\1pe

A

Fsoe|

o

y61'T

=90°T

3.5

0.5

2.0 1.5 1.0

2.5

3.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

9.5

0.0



mamta LN [o0) <+ O O
der 8 g
+H
C13CPD CDCI3 {D:\Spectra} nmr 153 R 53 ~ S s ~ o
i i  — NN O LN < (@]
| [/ \ ~ | | |

-l gl ’©Lr::ur:|-|3

H
OH 164

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



987 T~
86T~

SPOv—

2699
wom.o/
wwm.o./.

089
me.w.\.
1ecL
©¢NNW
oomN

{D:\Spectra} nmr 8

1H_8scan CDCI3

MAMTA
MG-179

A

Fsoel

Fr1o1

F9G°T ¢

102 |

8T'T

Fooet

3.0

0.0

0.5

1.5 1.0

2.0

2.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

9.5

0.0



MAMTA

™~ < — 00
™M ™M <t W O O Vv LN O ™M
MG-179 o~ ™M a ™M =9 o LN o} O
C13CPD CDCI3 {D:\Spectra} nmr 8 % % N M NI I 2 i
— — - NN O 7o} (o)}
| ~ |
HSC%NQ
-
D 17a
| Il W . ‘
[ T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10



8T’ T~
1€T1

1€6°C
[v6'T
956'C
€16'C
1ST°E
[ST'E
LLT°E
€81°¢
85/°¢
256'€
b96°€
1£6'€]
116°E
€86'¢
886°¢
v66°c
000"t
€10

€619
L6T°9
102°91
SvT'9-
85291
197°9
¥92°9
682°9
€67'9
S0€°9
60£°9
€90/

mBNW
9602
092,

{D:\Spectra} nmr 3

1H_8scan CDCI3

MAMTA
MG-182

OCH3

17h

Ll

ML

4.0

FEO'E}

FT0'T

FLTT|

FeTer

Foo't

90°'T

=a0'T

00'T
M*uo.ﬁ i

0.5

2.0 1.5 1.0

2.5

3.0

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

9.5

0.0



mamta

MG-182 a 0 ~N - O — O O o
o Ioe) o N < O N ™M
C13CPD CDCI3 {D:\Spectra} nmr 125 <+ ™M cod NN O O
— — — — N NN O
| 7 N

H4C /@\
? “ffxﬁ OCHs
OH

17h

-l Ao A.JAL P " [ . e Al Ahbash " ", 4 L
. Las Y oy e

—55.290
—52.491
29.830
20.956

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60



