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General Aspects

!H and *C NMR spectra were recorded in CDCl; and solutions using a Varian Gemini 2000 spectrometer (300
MHz) and BruckerAvance DRX 400 (400 MHz). The signals were referenced to residual chloroform (7.26
ppm, H, 77.00 ppm, 3C). Chemical shifts are reported in ppm, multiplicities are indicated by s (singlet)brs
(broad singlet), d (doublet), t (triplet), g (quartet), quint (quintet), sext (sextet) and m (multiplet). Melting
points were determined uncorrected on a Boetius heating table. IR spectra were obtained with a FTIR
spectrometer  (Genesis ATl Mattson/Unicam).  Optical rotations were measured using a
Polarotronicpolarimeter (Schmidt &Haensch). All ESI mass spectra were recorded on a Brucker APEX Il FT-
ICR. HPLC analyses were carried out on a Jasco MD-2010 plus instrument with chiral stationary phase column
(Daicel Chiralcel AD-H, OD-H, OJ-H column or Daicel Chiralpak IA column). The solvents were distilled
from indicated drying reagents: dichloromethane (CaH.), tetrahydrofuran (Na, benzophenone), diethyl ether
(Na, benzophenone). Diethyl ether, ethyl acetate and hexane were technical grade and distilled from KOH.
Flash column chromatography was performed by using Merck silica gel 60 230-400 mesh (0.040-0.063 mm).
All reactions were monitored by thin- layer chromatography using precoated silica gel plates. Spots were

visualized by UV and were treated with a solution of vanillin in methanol (technical grade).

General Procedure for the Brgnsted Acid-Catalyzed Conjugate Addition of Indoles to Ortho-
Hydroxybenzhydrols

The ortho-hydroxy benzhydryl alcohol 1 (0.21 mmol), the requisite indole 2 (0.21 mmol), and phosphoric acid
3d (7 mg, 0.01 mmol) were dissolved in 3 mL of dry DCM under argon and the reaction mixture was stirred
at rt for the indicated time. The progress of the reaction mixture was monitored by TLC. On disappearance of
the starting material the reaction mixture was directly passed through silica gel column with ethyl
acetate/hexanes to isolate the pure diarylindolylmethane which were further recrystallized from
CH2Cl./hexane.

Spectral Data of Diarylindolylmethanes 4-14:

Diarylindolylmethane 4a:

OMe Yield 94%; yellow solid; Mpt = 94-96°C (CH.Cl./hexanes)
[a]o® = -12.0 (c = 0.5, CHCly)
Er=91:9

oH NH IR (KBr) cm757, 1243, 1509, 1608, 3405.

'H NMR (CDCls, 400 MHz) & 3.83 (s, 3H), 5.12 (brs, 1H), 5.83 (s, 1H), 6.67 (s, 1H), 6.88-6.90 (m, 4H), 7.00-
7.08 (M, 2H), 7.19-7.28 (m, 4H), 7.32-7.38 (m, 2H), 8.01 (brs, 1H).
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13C NMR (CDCls, 100 MHz) § 42.6, 55.3,111.3, 114.1, 116.4, 118.0, 119.8, 119.9, 120.9, 122.5, 124.0, 126.9,
128.0, 130.0, 130.1, 134.4, 137.0, 153.9, 158.4.

ESI-MS+ m/z Calcd. for C»H19NO, 352.1313 [M+ Na]; found 352.1307.

HPLC OD-H Column (90% hexane: 10% i-propanol, 1 mL/min, 288 nm) Ry = 14.3 min and R = 18.0 min.

Diarylindolylmethane 4b:

Yield 87%; yellow solid; Mpt = 60-62 °C (CH:Clz/hexane)
[a]o* =-9.0 (c = 0.1, CHCls)
Er =955

IR (film) cm™? 743, 1199, 1430, 1455, 1503, 3425.

'H NMR (CDCls, 400 MHz) & 2.31 (s, 3H), 3.63 (s, 3H), 4.60 (brs, 1H), 5.92 (s, 1H), 6.47 (d, 1H, J = 4.0 Hz),
6.60 (brs, 1H), 6.70 (dd, 1H, J; = 4.0 Hz, J, = 12.0 Hz), 6.79 (d, 1H, J = 12.0 Hz), 6.99-7.14 (m, 3H), 7.16-
7.30 (m, 4H), 7.36 (d, 1H, J = 8.0 Hz), 8.01 (brs, 1H).

3C NMR (CDCls, 100 MHz) § 19.6, 39.8, 55.6, 111.3, 112.1, 116.2, 116.9, 117.1, 119.8, 119.8 122.5, 124.2,
126.2, 126.8, 127.0, 128.6, 130.6, 130.9, 136.7, 137.0, 140.4, 148.0, 153.8.

ESI-MS+ m/z Calcd. for C,3H21NO 366.1470 [M+ Na]; found 366.1464.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 11.2 min and Ry = 14.4 min.

Diarylindolylmethane 4c:

Yield 85%; yellow solid; Mpt = 98-100 °C (CH,Cl./hexane)

[a]p?* =-15.5 (c = 0.16, CHCl5)

on NH Er =955

IR (film) cm™ 746, 1501, 3423.

'H NMR (CDCls, 400 MHz) & 3.56 (s, 3H), 4.26 (s, 1H), 5.75 (s, 1H), 6.55 (d, 1H, J = 4.0 Hz), 6.68-6.76 (m,
3H), 6.99 (t, 1H, J = 8.0 Hz), 7.11 (d, 1H, J = 8.0 Hz), 7.18-7.23 (m, 3H), 7.28-7.38 (m, 9H), 8.03 (brs, 1H).
13C NMR (CDCls, 100 MHz) § 39.9, 55.5, 111.1, 112.0, 116.2, 116.9, 117.8, 119.6, 119.8, 122.4, 124.3, 126.5,
126.6, 127.2, 127.6, 128.1, 129.0, 129.5, 130.3, 131.5, 136.9, 139.6, 141.2, 141.9, 147.5, 153.6.

ESI-MS+ m/z Calcd. for CsH23NO, 428.1626 [M+ Na]; found 428.1619.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 288 nm) Ry = 14.3 min and Ry = 18.0 min.
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Diarylindolylmethane 4d:

Yield 83%; pale yellow solid; Mpt = 80-82 °C (CH.Cl./hexane)

[a]o* = -14.1 (c = 0.12, CHCls)

Er =955

IR (film) cm™ 754, 1241, 1489, 3418.

!H NMR (CDCls, 400 MHz) & 3.67 (s, 3H), 3.85 (s, 3H), 5.31 (s, 1H), 6.19 (s, 1H), 6.63 (d, 1H, J = 4.0 Hz),
6.72 (dd, 1H, J;= 4.0 Hz, J, = 8.0 Hz), 6.76 (brs, 1H), 6.85 (d, 1H, J = 8.0 Hz), 6.91 (t, 1H, J = 8.0 Hz), 6.97
(d, 1H, J =8.0 Hz), 7.02 (t, 1H, J = 8.0 Hz), 7.16-7.21 (m, 2H), 7.25-7.28 (m, 2H), 7.36 (d, 1H, J = 8.0 Hz),
8.04 (brs, 1H).

13C NMR (CDCl3, 100 MHz) & 35.8, 55.8, 56.0, 111.0, 111.3, 112.3, 115.8, 117.0, 117.1, 119.8, 120.2, 121.2,
122.5,124.2,127.2,128.1, 130.1, 130.6, 131.1, 137.2, 148.3, 153.7, 156.6.

ESI-MS+ m/z Calcd. for C23H21NO3382.1419 [M+ Na]; found 382.1413

HPLC AD-H Column (70% hexane: 30% i-propanol, 1 mL/min, 225 nm) Ry = 14.7 min and R = 16.5 min.

Diarylindolylmethane 4e:

Yield 85%; white solid; Mpt = 140-142 °C (CH.Cl./hexane)
[a]o? =-12.5 (c = 0.16, CHCIs)
Er=96:4

IR (film) cm™ 743, 1503, 3419.

'H NMR (CDCls, 400 MHz) 6 1.17 (d, 3H, J = 8.0 Hz), 1.22 (d, 3H, J = 8.0 Hz), 3.25 (sep, 1H, J = 8.0 Hz),
3.64 (s, 3H), 4.54 (s, 1H), 6.07 (s, 1H), 6.47 (d, 1H, J = 4.0 Hz), 6.63 (brs, 1H), 6.72 (dd, 1H, J1 = 4.0 Hz, J, =
8.0 Hz), 6.81 (d, 1H, J = 8.0 Hz), 6.99-7.09 (m, 3H), 7.20-7.30 (m, 3H), 7.38-7.41 (m, 2H), 8.03 (brs, 1H).
13C NMR (CDCls, 100 MHz) & 23.9, 24.2, 28.5, 39.0, 55.6, 111.2, 112.1, 116.4, 116.9, 117.6, 119.7, 119.8,
122.5,124.4,125.7,125.8, 126.8, 127.2, 128.7, 131.4, 137.0, 138.6, 147.2, 147.7, 153.7.

ESI-MS+ m/z Calcd. for CasH2sNO2394.1783 [M+ Na]; found 394.1775.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 232 nm) Ry = 14.8 min and Ry = 17.3 min.

OH

Diarylindolylmethane 4f:
Me

Yield 91%; yellow solid; Mpt = 76-78 °C (CHCly/hexane)
[a]o* =-20.2 (c = 0.2, CHCls)

oH ~NH Er =955

IR (film) cm™ 743, 1504, 3418.
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'H NMR (CDCls, 400 MHz) § 2.21 (s, 3H), 2.34 (s, 3H), 3.65 (s, 3H), 4.55 (brs, 1H), 5.97 (s, 1H), 6.48 (d,
1H, J = 4.0Hz), 6.64 (brs, 1H), 6.73 (dd, 1H, J. = 4.0 Hz, J; = 8.0 Hz), 6.87 (d, 1H, J = 4.0 Hz), 6.97-7.10 (m,
3H), 7.21 (t, 1H, J = 8.0 Hz), 7.31 (d, 2H, J = 8.0 Hz), 7.39 (d, 1H, J = 8.0 Hz), 8.03 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 15.1, 21.0, 40.1, 55.6, 111.3, 112.0, 116.4, 116.8, 117.2, 119.6, 119.7, 122.4,
124.4, 1255, 126.4, 127.0, 128.6, 131.3, 135.1, 136.9, 137.0, 140.3, 147.9, 153.7.

ESI-MS+ m/z Calcd. for C2sH23sNO2380.1626 [M+ Na]; found 380.1620.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 265 nm) Ry = 12.4 min and Ry = 16.3 min.

Diarylindolylmethane 4g:

Me

Yield 86%; reddish yellowsolid; Mpt = 66-68 °C (CH.Cl./hexane)
[a]o* =-8.0 (c = 0.12, CHCls)
Er=92:8

on ~NH IR (KBr) cm751, 1621, 3462.

!H NMR (CDCls, 400 MHz) & 2.35 (s, 3H), 3.67 (s, 3H), 4.64 (s, 1H), 5.77 (s, 1H), 6.57 (d, 1H, J = 4.0 Hz),
6.71-6.74 (m, 2H), 6.81 (d, 1H, J = 8.0 Hz), 7.04 (t, 1H, J = 8.0 Hz), 7.12-7.23 (m, 5H), 7.33 (d, 1H, J = 8.0
Hz), 7.39 (d, 1H, J = 8.0 Hz), 8.05 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 21.2, 43.3,55.7, 111.3, 112.3, 116.3, 117.1, 117.6, 119.8, 119.9, 122.5, 124.0,
126.9, 128.9, 129.4, 131.4, 136.3, 137.0, 139.1, 148.0, 153.7.

ESI-MS+ m/z Calcd. for C23H21NO2 366.1470 [M+ Na]; found 366.1464.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 15.3 min and R = 17.9 min.

Diarylindolylmethane 4h:

Yield 92%; yellow solid; Mpt = 72-74 °C (CHCl,/hexane)

[a]o* =-7.5 (c = 0.14, CHCls)

oH ~NH Er =955

IR (KBr) cm 743, 1632, 3419.

IH NMR (CDCls, 400 MHz) & 1.22 (t, 3H, J = 8.0 Hz), 2.18 (s, 3H), 2.69 (dq, J1 = 4.0 Hz, J, = 12.0 Hz, 1H),
4.76 (s, 1H), 6.01 (s, 1H), 6.61 (brs, 1H), 6.71 (brs, 1H), 6.76 (d, 1H, J = 8.0 Hz), 6.97 (d, 1H, J = 8.0 Hz),
7.05 (d, 1H, J =8.0 Hz), 7.11 (t, 1H, J = 8.0 Hz), 7.20-7.31 (m, 5H), 7.40 (d, 1H, J = 8.0 Hz), 8.01 (brs, 1H).
13C NMR (CDCls;, 100 MHz) § 15.1, 27.8, 25.5, 39.4, 111.2, 116.1, 117.8, 119.7, 119.8, 122.4, 124.3, 125.9,
126.8, 126.9, 128.3, 128.7, 128.8, 129.4, 129.9, 130.5, 137.0, 140.0, 142.3, 151.6.

ESI-MS+ m/z Calcd. for CosH23sNO 364.1677 [M+ Na]; found 364.1671.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 250 nm) Ry = 12.3 min and Ry = 17.4 min.
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Diarylindolylmethane 4i:

Yield 82%; yellow solid; Mpt = 86-88 °C (CH.Cl,/hexane)

[a]o? = -14.2 (c = 0.18, CHCls)

oH NH Er =94:.6

IR (film) cm™ 744, 1094, 3417.

!H NMR (CDCls, 400 MHz) & 2.19 (s, 3H), 2.32 (s, 3H), 4.76 (s, 1H), 5.92 (s, 1H), 6.63 (brs, 1H), 6.71 (brs,
1H), 6.76 (d, 1H, J = 8.0 Hz), 6.98 (d, 1H, J = 8.0 Hz), 7.02-7.06 (m, 2H), 7.11 (t, 1H, J = 4.0 Hz), 7.19-7.21
(m, 3H), 7.22-7.30 (m, 1H), 7.40 (d, 1H, J = 8.0 Hz), 8.03 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 35.7,55.7, 55.9, 110.9, 111.2, 112.1, 115.7, 116.9, 117.0, 119.6, 120.1, 121.1,
122.4,124.1,127.1, 128.0, 130.0, 130.5, 131.0, 137.0, 148.1, 153.6, 156.5.

ESI-MS+ m/z Calcd. for C23H2:NO 350.1521 [M+ Na]; found 350.1515.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 11.1 min and R = 16.3 min.

Diarylindolylmethane 4j:

Yield 87%; reddish brown solid; Mpt = 138-140 °C (CH,Cl./hexane)

[a]o® = +40.0 (c = 0.1, CHClIs)

Er=92:8

IR (film) cm™ 741, 1508, 3419.

!H NMR (CDCls, 400 MHz) & 1.20 (s, 9H), 2.36 (s, 3H), 4.88 (s, 1H), 5.76 (s, 1H), 6.73 (brs, 1H), 6.79 (d,
1H, J = 8.0 Hz), 7.01-7.06 (m, 2H), 7.13-7.23 (m, 6H), 7.28-7.31 (m, 1H), 7.39 (d, 1H, J = 8.0 Hz), 8.03 (brs,
1H).

13C NMR (CDCls, 100 MHz) & 21.2, 31.6, 34.2, 44.0, 111.3, 116.0, 117.9, 119.7, 120.0, 122.5, 124.0, 124.6,
127.0, 127.4, 128.9, 129.0, 129.4, 136.3, 137.0, 139.4, 143.4, 151.8.

ESI-MS+ m/z Calcd. for CzH27NO 392.1990[M+ Na]; found 392.1984.

HPLC AD-H Column (90% hexane: 10% i-propanol, 1 mL/min, 220 nm) Ru = 24.0 min and R = 26.1 min.

oH NH

Diarylindolylmethane 4k:

Yield 82%; yellow solid; Mpt = 76-78°C (CH.Cl,/hexane)
[a]o* =-8.2 (c = 0.13, CHClIs)

oH NH Er =937

IR (KBr) cm743, 1242, 1489, 2961, 3418.
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'H NMR (CDCls, 400 MHz) § 1.20 (s, 9H), 3.85 (s, 3H), 5.61 (s, 1H), 6.16 (s, 1H), 6.77 (s, 1H), 6.84 (d, 1H,
J =8.0 Hz), 6.92 (t, 1H, J = 8.0 Hz), 6.96-7.02 (m, 2H), 7.13 (s, 1H), 7.18-7.22 (m, 4H), 7.25-7.29 (m, 1H),
7.37 (d, 1H, J = 8.0 Hz), 8.02 (brs, 1H).

3C NMR (CDCls, 100 MHz) 6 31.5, 34.1, 36.1, 55.8, 110.8, 111.1, 115.7, 117.1, 119.4, 120.2, 121.0, 122.2,
124.0, 124.2, 126.8, 127.0, 127.8, 128.5, 129.8, 130.8, 136.9, 143.0, 151.8, 156.4.

ESI-MS+ m/z Calcd. for C2sH27N0O2408.1939 [M+ Na]; found 408.1933.

HPLC OD-H Column (95% hexane: 5% i-propanol, 1 mL/min, 232 nm) Ry = 21.02 min and Ry = 24.96 min.

Diarylindolylmethane 4l:

Yield 88%; yellow solid; Mpt = 80-82 °C (CH.Cl,/hexane)

[a]o® =-7.7 (c = 0.13, CHCls)

on ~NH Er=97:3

IR (film) cm™ 744, 1486, 3420.

'H NMR (CDCls, 400 MHz) & 1.22 (t, 3H, J = 8.0 Hz), 2.68 (q, 2H, J = 8.0 Hz), 4.95 (s, 1H), 5.99 (s, 1H),
6.62 (brs, 1H), 6.75 (d, 1H, J = 8.0 Hz), 7.01-7.14 (m, 4H), 7.22-7.30 (m, 5H), 7.41 (d, 1H, J = 8.0 Hz), 8.05
(brs, 1H).

13C NMR (CDCls, 100 MHz) § 15.1, 25.5, 38.9, 111.3, 113.2, 116.9, 118.1, 119.5, 119.9, 122.7, 124.4, 126.1,
126.7, 127.2, 128.6, 128.9, 130.7, 132.2, 132.6, 136.9, 139.1, 142.3, 153.0.

ESI-MS+ m/z Calcd. for C23H20BrNO 428.0626 [M+ Na]; found 426.0619.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 232 nm) Ry = 9.8 min and R = 12.1 min.

Diarylindolylmethane 4m:

Yield 84%; yellow solid; Mpt = 180-182 °C (CHCl/hexane)
[a]o?* = -13.3 (c = 0.24, CHCIs)
Er=99:1

IR (film) cm™? 752, 1488, 3420.

'H NMR (CDCls, 400 MHz) & 3.86 (s, 3H), 5.68 (s, 1H), 6.14 (s, 1H), 6.78 (d, 2H, J = 8.0 Hz), 6.93 (t, 1H, J
=8.0 Hz), 6.98 (d, 1H, J = 8.0 Hz), 7.04 (t, 1H, J = 8.0 Hz), 7.14-7.28 (m, 6H), 7.40 (d, 1H, J = 8.0 Hz), 8.05
(brs, 1H).

13C NMR (CDCls, 100 MHz) 6 35.5, 55.8, 110.9, 111.3, 112.8, 116.1, 118.3,119.7,119.8, 121.2, 122.5, 124.1,
126.8, 128.2, 129.7, 130.6, 131.9, 136.9, 153.3, 156.3.

ESI-MS+ m/z Calcd. for C»H1sBrNO, 430.0419 [M+ Na]; found 430.0414.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 232 nm) Ry = 17.7 min and Ry = 20.3 min.
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Diarylindolylmethane 5a:

Me Ve Yield 88%; pale yellow solid; Mpt = 90-92 °C (CHCl./hexane)

[a]o® =-8.0 (c = 0.25, CHCl5)

Er =94:6

IR (film) cm™ 1645, 3420.

'H NMR (CDCls, 400 MHz) & 2.23 (s, 3H), 2.37 (s, 3H), 2.40 (s, 3H), 3.68 (s, 3H), 4.77 (brs, 1H), 5.97 (s,
1H), 6.51 (s, 1H), 6.55 (s, 1H), 6.74 (d, 1H, J = 8.0 Hz), 6.81-6.83 (m, 1H), 6.88-6.90 (m, 1H), 7.00-7.06 (m,
2H), 7.11-7.15 (m, 2H), 7.24-7.28 (m, 1H), 7.95 (brs, 1H).

¥C NMR (CDCls, 100 MHz) & 15.2, 21.0, 21.6, 40.2, 55.6, 111.0, 112.0, 116.4, 116.7, 116.9, 119.2, 124.2,
124.6, 125.5, 126.4, 127.3, 128.7, 129.0, 131.5, 135.2, 135.3, 137.0, 140.0, 148.0, 153.8.

ESI-MS+ m/z Calcd. for CasH2sNO2394.1783 [M+ Na]; found 394.1776.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 274 nm) Ry = 10.4 min and Ry = 12.0 min.

oH NH

Diarylindolylmethane 5b:

Me | Yield 86%; reddish yellow solid; Mpt = 76-78 °C (CHCly/hexane)

[a]o* =-7.1 (c = 0.28, CHCls)

oH ~NH Er =955

IR (KBr) cm™ 798, 1504, 3419.

'H NMR (CDCls, 400 MHz) § 1.22 (t, 3H, J = 8.0 Hz), 2.38 (s, 3H), 2.68 (g, 2H, J = 8.0 Hz), 3.65 (s, 3H),
4.57 (s, 1H), 5.96 (s, 1H), 6.47 (d, 1H, J = 4.0 Hz), 6.58 (brs, 1H), 6.72 (d, 1H, J = 8.0 Hz), 6.81 (d, 1H, J =
8.0 Hz), 7.03-7.12 (m, 4H), 7.22-7.29 (m, 3H), 7.94 (brs, 1H).

13C NMR (CDCls, 100 MHz) & 15.1, 21.6, 25.6, 39.1, 55.6, 111.0, 112.1, 116.4, 116.9, 116.9, 119.2, 124.2,
124.6, 126.1, 127.0, 127.2, 128.7, 128.8, 129.0, 131.6, 135.3, 139.9, 142.4, 147.9, 153.8.

ESI-MS+ m/z Calcd. for CasH2sNO, 394.1783 [M+ Na]; found 394.1775.

HPLC AD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 234 nm) Ry = 11.20 min and Ry = 14.45

min.

Diarylindolylmethane 5c:

ve | Yield 84%; yellow solid; Mpt 176-178°C (CH.Cl./hexane)
[(1]025 =-11.2 (C =0.15, CHC|3)
Er=92:8

IR (KBr) cm750, 1662, 2924, 3419.
'H NMR (CDCls, 400 MHz) & 2.33 (s, 3H), 3.66 (s, 3H), 4.29 (s, 1H), 5.71 (s, 1H), 6.54 (s, 1H), 6.68-6.75
(m, 3H), 6.88 (brs, 1H), 7.01 (d, 1H, J = 8.0 Hz), 7.23-7.33 (m, 10H), 7.95 (brs, 1H).

oH NH
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13C NMR (CDCls, 100 MHz) § 21.5, 39.8, 55.6, 110.7, 111.9, 116.2, 116.8, 117.1, 119.3, 124.1, 124.3, 126.6,
126.8,127.2,127.7,128.1, 128.8, 129.0, 129.4, 130.3, 131.6, 135.2, 139.6, 141.2, 141.9, 147.6, 153.5.
ESI-MS+ m/z Calcd. for CaH2sNO, 442.1783 [M+ Na]; found 422.1725.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 232 nm) Ry = 12.34min and R = 20.81 min.

Diarylindolylmethane 6a:

Yield 84%; white solid; Mpt = 90-92 °C (CHCl/hexane)

[a]o* =-24.0 (c = 0.26, CHCl5)

Er =94:6

IR (KBr) cm754, 1242, 1489, 2961, 3420.

'H NMR (CDCls, 400 MHz) & 1.18 (s, 9H), 3.86 (s, 3H), 5.43 (s, 1H), 6.09 (s, 1H), 6.78 (brs, 1H), 6.82 (d,
1H, J =8.0 Hz), 6.90-6.98 (m, 2H), 7.07 (d, 1H, J = 4.0 Hz), , 7.12-7.19 (m, 2H), 7.23-7.29 (m, 4H), 8.04 (brs,
1H).

13C NMR (CDCls;, 100 MHz) § 31.7, 34.3, 36.0, 56.0, 111.1, 112.8, 112.9, 116.0, 117.2, 121.3, 122.9, 124.6,
125.3,125.5, 126.9, 128.2, 128.4, 129.0, 129.8, 130.7, 135.7, 143.3, 151.7, 156.6.

ESI-MS+ m/z Calcd. for CsH26BrNO, 486.1045 [M+ Na]; found 486.1035

HPLC AD-H Column (90% hexane: 10% i-propanol, 1 mL/min, 220 nm) Ry = 37.0 min and Ry = 50.9 min.

Diarylindolylmethane 6b:

Yield 90%; yellow solid; Mpt = 102-104 °C (CHCl./hexane)

[@]0**-30.3 (c = 0.20, CHCl5)

Er =955

IR (KBr) cm™754, 1242, 1489, 3419.

IH NMR (CDCls, 400 MHz) & 3.67 (s, 3H), 3.86 (s, 3H), 5.11 (s, 1H), 6.11 (s, 1H), 6.58 (d, 1H, J = 4.0 Hz),
6.72 (dd, 1H, J1 = 4.0 Hz, J, = 8.0 Hz), 6.78 (brs, 1H), 6.84 (d, 1H, J = 12.0 Hz), 6.91 (t, 1H, J = 8.0 Hz), 6.96
(d, 1H, J = 8.0 Hz), 7.11 (d, 1H, J = 4.0 Hz), 7.23-7.28 (m, 3H), 7.38 (brs, 1H), 8.05 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 35.3, 55.7, 55.9, 111.0, 112.1, 112.7, 112.9, 115.8, 116.8, 117.0, 121.1, 122.4,
125.3,125.4,128.1, 128.8, 129.7, 130.2, 13.8, 135.6, 147.8, 153.6, 156.5.

ESI-MS+ m/z Calcd. for C23H20BrNO3; 460.0524[M+ Na]; found 460.0517.

HPLC AD-H Column (90% hexane: 10% i-propanol, 1 mL/min, 236 nm) Ry = 77.0 min and Ry = 86.2 min.
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Diarylindolylmethane 7a:

Yield 87%; white solid; Mpt = 86-88 °C (CHCl./hexane)

[a]o* =-20.0 (c = 0.2, CHCls)

Er=96:4

IR (KBr) cm741, 1041, 1183, 1503, 3418.

'H NMR (CDCls, 400 MHz) § 1.20 (t, 3H, J = 8.0 Hz), 2.64-2.77 (m, 1H), 3.65 (s, 3H), 4.39 (s, 1H), 6.38 (d,
1H, J = 4.0 Hz), 6.60 (brs, 1H), 6.66 (s, 1H), 6.70 (dd, 2H, J; = 4.0 Hz, J, = 8.0 Hz), 6.79 (d, 1H, J = 8.0 Hz),
7.03 (t, 1H, J =8.0 Hz), 7.05 (t, 1H, J = 8.0 Hz), 7.22-7.33 (m, 5H), 8.12 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 14.6, 25.6, 39.1, 55.7, 110.8, 111.5, 114.8, 116.7, 117.2, 118.5, 123.4, 124.6,
125.1, 126.0, 126.6, 127.1, 128.6, 128.8, 133.1, 128.3, 141.0, 142.5, 147.4, 153.8.

ESI-MS+ m/z Calcd. for C2:H22BrNO, 458.0732 [M+ Na]; found 458.0725.

HPLC OD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 262 nm) Ry = 14.7 min and R = 21.7 min.

oH NH

Diarylindolylmethane 7b:

Yield 82%; brown solid; Mpt = 84-86 °C (CH.Cl,/hexane)

[a]o* = -24.1 (c = 0.18, CHCls)

Er=92:8

IR (KBr) cm™ 755, 1488, 1633, 3432.

'H NMR (CDCls, 400 MHz) & 3.86 (s, 3H), 5.53 (s, 1H), 6.08 (s, 1H), 6.77-6.79 (m, 2H), 6.92-6.99 (m, 2H),
7.09-7.10 (m, 2H), 7.25-7.36 (m, 4H), 7.36 (brs, 1H), 8.08 (brs, 1H).

13C NMR (CDCls, 100 MHz) 6 35.0, 55.8, 111.0, 112.7, 112.9, 113.0, 116.1, 118.2, 121.1, 122.2, 125.3, 125.4,
128.3,128.5, 129.4, 129.6, 130.7, 131.7, 131.8, 135.5, 153.0, 156.2.

ESI-MS+ m/z Calcd. for C»H17Br.NO,507.9524 [M+ Na]; found 507.9518.

HPLC IA Column (85% hexane: 15% i-propanol, 1 mL/min, 236 nm) Ry = 13.9 min and Ry = 16.7 min.

oH NH

Diarylindolylmethane 8a:

Yield 84%; yellow solid; Mpt = 142-144 °C (CHCl./hexane)

[a]o* =-25.0 (c = 0.16, CHCls)

Er =94:6

IR (KBr)cm™ 804, 1508, 3420.

'H NMR (CDCls, 400 MHz) & 3.67 (s, 3H), 3.81 (s, 3H), 4.54 (s, 1H), 5.73 (s, 1H), 6.53 (d, 1H, J = 4.0 Hz),
6.68 (brs, 1H), 6.73 (dd, 1H, J; = 4.0 Hz, J, = 8.0 Hz), 6.81 (d, 1H, J = 8.0 Hz), 6.87 (d, 2H, J = 8.0 Hz), 7.0
(d, 1H, J = 8.0 Hz), 7.16-7.20 (m, 2H), 7.28 (s, 1H), 7.36 (brs, 1H), 8.04 (brs, 1H).
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13C NMR (CDCls, 100 MHz) § 42.5, 55.4,55.7, 111.2, 112.3, 114.2, 114.2, 116.3, 117.1, 118.4, 120.6, 120.9,
124.6, 125.5, 128.5, 130.0, 130.0,131.3, 134.0, 137.3, 147.7, 153.8, 158.5.

ESI-MS+ m/z Calcd. for C23H20CINO3416.1029 [M+ Na]; found 416.1023.

HPLC OD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 278 nm) Ry = 33.6 min and R = 37.6 min.

Diarylindolylmethane 8b:

Yield 86%; yellow solid; Mpt = 74-76 °C (CH:Cly/hexane)

[a]o?* =-9.09 (c = 0.11, CHCls)

Er=97:3

IR (KBr) cm 807, 1503, 3421.

'H NMR (CDCls, 400 MHz) 6 1.21 (t, 3H, J = 8.0 Hz), 2.66-2.72 (m, 2H), 3.64 (s, 3H), 4.46 (s, 1H), 5.99 (s,
1H), 6.46 (d, 1H, J = 4.0 Hz), 6.59 (brs, 1H), 6.72 (dd, 1H, J = 4.0 Hz, J, = 8.0 Hz), 6.99-7.01 (m, 2H), 7.10
(t, 1H, J = 8.0 Hz), 7.18-7.28 (m, 4H), 7.38 (s, 1H), 8.00 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 15.2, 25.6, 38.8, 55.7, 111.3, 112.1, 116.5, 116.9, 118.1, 120.6, 120.7, 125.0,
125.6, 126.1, 127.2, 128.5, 128.7, 128.9, 131.2, 137.4, 139.6, 142.4, 147.7, 153.9.

ESI-MS+ m/z Calcd. for C24H2,CINO,414.1237 [M+ Na]; found 414.1231.

HPLC OD-H Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 20.8 min and Ry = 26.0 min.

Diarylindolylmethane 9a:

Yield 82%; yellow solid; Mpt = 76-78°C (CH.Cl./hexane)

[a]p?* =-30.3 (c = 0.26, CHCl5)

Er=973

IR (KBr) cm750, 1662, 2924, 3419.

'H NMR (CDCls, 300 MHz) 5 3.61 (s, 3H), 4.48 (s, 1H), 6.17 (s, 1H), 6.43 (d, 1H, J = 3.0 Hz), 6.61-6.71 (m,
2H), 6.85 (d, 1H, J = 3.0 Hz), 7.13-7.30 (m, 10H), 7.58-7.66 (m, 2H), 8.35 (brs, 1H), 9.92 (s, 1H).

13C NMR (CDCls, 75 MHz) § 41.9, 55.6, 111.8, 116.6, 117.0, 117.5, 118.9, 121.8, 123.6, 126.9, 127.2, 127.6,
128.0, 128.0, 128.6, 128.9, 129.0, 130.1, 130.6, 132.3, 138.4, 140.0, 141.2, 142.5, 147.3, 153.7.

ESI-MS+ m/z Calcd. for CaH23NO3456.1576 [M+ Na]; found 456.1570.

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 9.6 min and R = 13.3 min.
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Diarylindolylmethane 9b:

Yield 89%; white solid; Mpt = 174-176 °C (CH:Clz/hexane)

[a]o?* =-28.8 (c = 0.25, CHCly)

Er =937

IR (KBr) cm™751, 1044, 1242, 1489, 1662, 3409.

'H NMR (CDCls, 400 MHz) & 3.63 (s, 3H), 3.80 (s, 3H), 5.32 (brs, 1H), 6.44 (d, 1H, J = 4.0 Hz), 6.57 (s, 1H),
6.67 (dd, 1H, J; = 4.0 Hz, J,= 8.0 Hz), 6.78-6.86 (m, 3H), 6.94 (d, 2H, J = 8.0 Hz), 7.22-7.28 (m, 2H), 7.59
(d, 1H, J=8.0 Hz), 7.72 (d, 1H, J = 8.0 Hz), 8.48 (brs, 1H), 10.16 (s, 1H).

13C NMR (CDCls, 100 MHz) § 37.7, 55.6, 56.0, 111.1, 111.8, 116.1, 116.9, 117.6, 118.0, 120.7, 121.8, 123.4,
125.9, 128.0, 128.3, 129.6, 130.1, 130.5, 131.5, 138.5, 147.8, 153.5, 156.9, 192.5.

ESI-MS+ m/z Calcd. for C24H21NO4410.1368 [M+ Na]; found 410.1360.

HPLC AD-H Column (70% hexane: 30% i-propanol, 1 mL/min, 333 nm) Ry = 10.6 min and R = 21.3 min.

oH NH

Diarylindolylmethane 10a:
Me

O O//\o Yield 90%; yellow solid; Mpt = 116-118 °C (CHCl./hexane)

[a]o* =-18.8 (c = 0.2, CHCls)
on —NH Er =96:4
IR (KBr) cm™ 1084, 1503, 3419.
'H NMR (CDCls, 400 MHz) & 2.21 (s, 3H), 2.33 (s, 3H), 3.65 (s, 3H), 4.05-4.09 (m, 2H), 4.19 (brs, 2H), 4.66
(s, 1H), 6.28 (s, 1H), 6.41 (d, 1H, J = 4.0 H), 6.50 (brs, 1H), 6.70 (dd, 1H, J; = 4.0 Hz, J, = 8.0 Hz), 6.76 (d,
1H, J = 8.0 Hz), 6.80-6.84 (m, 2H), 6.98 (t, 1H, J = 8.0 Hz), 7.05 (d, 1H, J = 8.0 Hz), 7.28 (s, 1H), 7.87 (brs,
1H).
3C NMR (CDCls, 100 MHz) § 15.2, 21.1, 40.8, 55.7, 64.4, 64.5, 104.0, 111.7, 113.8, 116.5, 116.5, 116.8,
117.0,117.5,124.3, 125.4, 126.5, 128.4, 132.8, 133.4, 135.2, 136.2, 136.9, 137.3, 147.9, 153.7.
ESI-MS+ m/z Calcd. for CzsH2sNO4438.1681 [M+ Na]; found 438.1675.
HPLC AS-H Column (85% hexane: 15% i-propanol, 1 mL/min, 232 nm) Ry = 21.5 min and Ry = 27.2 min.

Diarylindolylmethane 10b:

Yield 89%; pale yellow solid; Mpt = 162-164 °C (CH,Cl./hexane)
[a]o?* =-14.4 (c = 0.22, CHCl5)

Er =94:6

IR (KBr)cm™ 962, 1503, 3423.
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'H NMR (CDCls, 400 MHz) 8 1.21 (t, 3H, J = 8.0 Hz), 2.66 (q, 2H, J = 8.0 Hz), 4.01-4.10 (m, 2H), 4.18-4.20
(m, 2H), 5.03 (s, 1H), 6.27 (s, 1H), 6.50 (brs, 1H), 6.74-6.86 (m, 3H), 6.93 (brs, 1H), 6.97 (d, 1H, J = 4.0 Hz),
7.11 (t, 1H, J = 4.0 Hz), 7.21-7.28 (m, 3H), 7.90 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 15.0, 25.7, 39.8, 64.4, 64.4, 104.1, 113.1, 114.1, 116.4, 117.3, 118.2, 124.4,
126.1, 127.1, 128.7, 128.9, 130.5, 132.6, 133.4, 133.8, 136.3, 137.2, 140.2, 142.4, 153.1.

ESI-MS+ m/z Calcd. for CxsH2:BrNO3486.0681 [M+ Na]; found 486.0671.

HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 232 nm) Ry = 21.7 min and Ry = 23.4 min.

Diarylindolylmethane 11a:

Yield 82%; white solid; Mpt = 112-114°C (CHClz/hexane)

[a]o® = +5.5 (c = 0.18, CHCls)

Er=98:2

IR (KBr) cm™750, 1245, 1434, 1690, 3411

'H NMR (CDCls, 400 MHz) 52.32 (s, 3H), 3.64 (s, 3H), 3.88 (s, 3H), 4.57 (brs, 1H), 6.01 (s, 1H), 6.44 (s,
1H), 6.66-6.72 (m, 2H), 6.79 (d, 1H, J = 8.0 Hz), 6.96 (d, 1H, J = 8.0 Hz), 7.10 (t, 1H, J = 4.0 Hz), 7.13-7.24
(m, 2H), 7.37 (d, 1H, J =8.0 Hz), 7.91 (d, 1H, J = 8.0 Hz), 8.11 (s, 1H), 8.28 (brs, 1H).

13C NMR (CDCls;, 100 MHz) § 19.9, 39.0, 51.9, 55.5, 110.9, 111.8, 116.3, 116.7, 118.9, 121.8, 122.4, 123.8,
125.6, 126.1, 126.6, 126.8, 128.1, 130.6, 130.9, 136.6, 139.4, 140.3, 147.5, 153.7, 168.1.

ESI-MS+ m/z Calcd. for CasH23NO4424.1525 [M+ Na]; found 424.1519.

HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 232 nm) Ry = 20.49 min and R = 26.57 min.

Diarylindolylmethane 11b:

co,Me | Yield 81%; yellow solid; Mpt = 114-116 °C (CHCl,/hexane)

[a]o* = +7.19 (c = 0.1, CHCl5)

Er =937

IR (KBr) cm-'1751, 1107, 1248, 1437, 1617, 1688, 3422.

'H NMR (CDCls, 400 MHz)81.19 (t, 3H, J = 8.0 Hz), 2.68 (m, 2H, J = 8.0 Hz), 3.88 (s, 3H), 5.56 (brs, 1H),
6.13 (s, 1H), 6.62 (s, 1H), 6.71 (d, 1H, J = 8.0 Hz), 6.98 (brs, 2H), 7.12 (t, 1H, J = 8.0 Hz), 7.22-7.28 (m, 3H),
7.35(d, 1H, J =12.0 Hz), 7.91 (d, 1H, J = 8.0 Hz), 8.11 (s, 1H), 8.39 (brs, 1H).

13C NMR (CDCls, 100 MHz)6 15.1, 25.7, 38.2, 52.2, 111.3, 113.1, 118.0, 119.3, 121.9, 122.5, 124.1, 126.1,
126.2, 126.6, 127.4, 128.5, 129.1, 130.9, 132.6, 132.7, 139.6, 139.7, 142.5, 153.0, 168.7.

ESI-MS+ m/z Calcd. for CzsH22BrNO3486.0681 [M+ Na]; found 486.0675.

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 232 nm) Ry = 10.11 min and Ry = 28.73 min.

oH NH
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Diarylindolylmethane 12:

Yield 70%; white solid; Mpt = 106-108°C (CHCl./hexane)

[a]o® =-5.5 (c = 0.14, CHClIs)

on ~NH Er =955

IR (KBr) cm734, 1033, 1622, 3421.

'H NMR (CDCls, 400 MHz) & 1.20 (t, 3H, J = 4.0 Hz), 2.64-2.71 (m, 2H), 4.65 (s, 1H), 4.99 (s, 1H), 6.32 (s,
1H), 6.41 (d, 1H, J = 8.0 Hz), 6.47 (brs, 1H), 6.77 (d, 1H, J = 8.0 Hz), 6.96-7.06 (m, 4H), 7.15 (t, 1H, J = 4.0
Hz), 7.27-7.32 (m, 3H), 8.01 (brs, 1H).

13C NMR (CDCls, 100 MHz) 6 14.7, 25.4, 39.3, 104.5, 105.5, 113.2, 116.1, 116.5, 118.0, 123.5, 123.6, 126.2,
127.5, 128.8, 129.0, 130.8, 132.5, 132.8, 139.2, 139.5, 142.4, 150.1, 152.7.

ESI-MS+ m/z Calcd. for Cx3H20BrNO, 444.0575 [M+ Na]; found 444.0572

HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 232 nm) Ry = 32.50 min and R = 39.02 min.

Diarylindolylmethane 13a:

Yield 88%; white solid; Mpt = 124-126°C (CH.Cl,/hexane)

[a]o?* = -56.2 (c = 0.15, CHCl5)

Er=96:4

IR (KBr) cm™749, 1044, 1201, 1505, 1614, 2218, 3408.

IH NMR (CDCls, 400 MHz) & 1.14 (t, 3H, J = 8.0 Hz), 2.71 (dq, 2H, J: = 4.0 Hz, J, = 8.0 Hz), 3.62 (s, 3H),
6.40 (d, 1H, J = 4.0 Hz), 6.53 (s, 1H), 6.62-6.65 (m, 2H), 6.70 (d, 1H, J = 8.0 Hz), 6.91 (d, 1H, J = 8.0 Hz),
7.05 (t, 1H, J = 8.0 Hz), 7.13-7.26 (m, 3H), 7.35 (d, 1H, J = 8.0 Hz), 7.49 (d, 1H, J = 8.0 Hz), 8.64 (brs, 1H).
13C NMR (CDCls, 100 MHz) § 14.4, 25.5, 37.9, 55.6, 102.0, 111.3, 116.5, 116.8, 117.1, 118.2, 118.6, 121.7,
125.7,126.1, 126.6, 126.9, 128.0, 128.1, 128.6, 132.5, 137.1, 140.6, 142.5, 147.7, 153.4.

ESI-MS+ m/z Calcd. for CasH22N20,405.1579 [M+ Na]; found 405.1574.

HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 232 nm) Ry =51.9 min and Rz = 68.8 min.

oH NH

Diarylindolylmethane 13b:

Yield 86%; white solid; Mpt = 218-220°C (CH:Cl/hexane)

[a]o* = -66.67 (c = 0.12, CHCls)

oH ~NH Er =96:4

IR (KBr) cm™746, 1105, 1241, 1489, 2218, 3419.

IH NMR (CDCls, 400 MHz) & 3.76 (s, 3H), 6.59 (s, 1H), 6.70-6.73 (m, 1H), 6.79 (d, 1H, J = 4.0 Hz), 6.83-
6.94 (m, 4H), 7.16-7.27 (m, 3H), 7.39 (d, 1H, J = 12.0 Hz), 7.57 (d, 1H, J = 8.0 Hz), 8.44 (brs, 1H).
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13C NMR (CDCls, 100 MHz) 6 34.8,56.1, 102.6, 111.4, 112.7, 116.6, 117.4, 118.5,120.8, 122.1, 126.2, 127.0,
127.6, 128.4, 129.3, 130.6, 130.8, 132.0, 132.9, 137.3, 153.2, 157.0.

ESI-MS+ m/z Calcd. for Cx3H17BrN20O2455.0371 [M+ Na]; found 455.0367.

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 244 nm) Ry = 7.2 min and R = 9.2 min.

Diarylindolylmethane 14:

COH | Yield 83%; white solid; Mpt = 126-128°C (CHCly/hexane)

[a]o® =-12.2 (c = 0.16, CHCls)

on ~NH Er =86:14

IR (KBr) cm'762, 1204, 1681, 3419.

'H NMR (CDCls, 400 MHz) 6 1.18 (t, 6H J = 8.0 Hz), 3.28 (q, 1H, J = 8.0 Hz), 3.64 (s, 3H), 6.20 (s, 1H), 6.46
(d, 1H, J=4.0 H), 6.63 (s, 1H), 6.70 (dd, 1H, J. = 4.0 Hz, J, = 8.0 Hz), 6.78 (d, 1H, J = 8.0 Hz), 6.97 (d, 1H,
J=8.0Hz), 7.06 (t, 1H, J = 4.0 Hz), 7.26-7.29 (m, 1H), 7.38 (t, 2H, J = 8.0 Hz), 7.95 (d, 1H, J = 8.0 Hz), 8.18
(s, 1H), 8.30 (brs, 1H).

13C NMR (CDCls, 100 MHz) § 24.2, 28.8, 38.5, 55.8, 111.2, 112.2, 116.9, 116.9, 120.1, 121.0, 123.7, 124.5,
125.9, 126.0, 126.1, 126.8, 127.4, 128.6, 131.6, 138.9, 140.2, 147.4, 147.6, 153.9, 172.9.

ESI-MS+ m/z Calcd. for CasH2sNO4438.1681 [M+ Na]; found 438.1675.

HPLC IA Column (70% hexane: 30% i-propanol, 1 mL/min, 244 nm) Ry = 6.0 min and R = 10.3 min.
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Optimization Studies for Brgnsted Acid-Catalyzed Conjugate Addition of g-Naphthol (15a) to Ortho-
Hydroxy Benzhydrol 1al®

R
o O  R'=Mes (3a)
 Gmo%) mol"/ = Trip (3c)
b) = 2,6-DiMe-4-tBu Phenyl (3d)
CH,Cl,, 4A MS OH R

Entry Cat  Solvent Yield [%] bl Erld

1 3a CH:Cl; 90 94:06
2 3c CH:CI, 92 95:05
3 3d CHCl3 94 96:04
41 3d CHCls 93 92:08
5Ll 3d CHCls 92 95:05
6 3d PhCHs 90 98:02
7 3d CCly 97 97:03
8 3d DCE 90 98:02
9 3d CHCl; 95 99:01

[a] All reactions were carried out with 0.23 mmol (1 equiv.) of 1a, 0.27 mmol (1.2 equiv.) of 15a and 5 mol%
of catalyst 3a, 3c and 3d respectively in 2 mL of CH,CI; at rt using catalytic amount of 4A MS. [b] Isolated
yield of the product. [c] Er determined through chiral HPLC-analysis. [d] Reaction was carried out without
using 4A MS. [e] Reaction was carried out at 0 °C.

General Procedure for the Brgnsted Acid-Catalyzed Conjugate Addition of Naphthols 15a-g and 16 to
Ortho-Hydroxybenzhydrols 1.

Ortho-Hydroxybenzhydrol 1 (0.20 mmol), naphthol 15/16 (0.24 mmol), and catalyst 3d (7 mg, 0.01 mmol)
and 10 mg of 4 A MS were dissolved in 2 mL of dry DCM under argon and the reaction mixture was stirred
at rt for the indicated time. The progress of the reaction mixture was monitored by TLC. On disappearance of
the starting material the reaction mixture was directly passed through silica gel column with ethyl

acetate/hexanes to isolate the pure desired product which was further recrystallized from CH.Cl,/hexane.
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Spectral Data of Substituted Triarylmethanes 17 and 18

Triarylmethane 17a:
OMe Yield 95%; yellowish brown solid; Mpt = 86-88°C (CH.Cl,/hexane)

O [@]o? = -23.4 (c = 0.9, CHCl3)
‘ Er=99:1

O O IR (KBr) cm752, 1031, 1246, 1508, 1703, 3474.

*on IH NMR (CDCls, 400 MHz) 7.9 (d, J = 8.7 Hz, 1H), 7.76 (dd, J = 18.0, 8.5 Hz, 2H),
7.42 (ddd, J=8.6,6.8, 1.6 Hz, 1H), 7.32 (t, J = 7.4 Hz, 1H), 7.22 — 7.12 (m, 3H), 7.06 (t, J = 8.5 Hz, 2H), 6.87
(dd, J=8.3, 2.6 Hz, 4H), 6.50 (s, 1H), 3.78 (s, 3H).
13C NMR (CDCls, 100 MHz) & 158.9, 153.9, 153.3, 133.3, 132.4, 130.1, 130.0, 129.9, 129.8, 129.8, 128.9,
128.8, 127.9,127.1,123.5, 123.0, 121.8, 119.8, 118.7,116.4,114.9, 55.4, 42 .4.
ESI-MS+ m/z Calcd. for C2H20NaO3379.13101 [M+ Na]; found 379.13029
HPLC AS-H Column (95% hexane: 05% i-propanol, 1 mL/min, 230 nm) Ra = 47.9 min and Ry, = 56.2 min.

Triarylmethane 17b:

/—° Yield 95%; brown solid; Mpt = 85-88°C (CHCl./hexane)

° O [@]o2 = -34.0 (c = 1, CHCls)

‘ Er=97:3
O O IR (KBr) cm753, 813, 1039, 1244, 1501, 1702, 3465.
*on IH NMR (CDCls, 400 MHz) & 7.97 (d, J = 8.6 Hz, 1H), 7.76 (dd, J = 16.5, 8.5 Hz, 2H),

7.42 (ddd, J = 8.6, 6.9, 1.5 Hz, 1H), 7.36 — 7.29 (m, 1H), 7.19 (td, J = 7.6, 1.7 Hz, 1H), 7.07 (dd, J = 8.2, 5.8
Hz, 2H), 6.88 (dd, J = 11.4, 7.8 Hz, 2H), 6.79 — 6.72 (m, 2H), 6.67 (dd, J = 8.0, 2.0 Hz, 1H), 6.46 (s, 1H), 6.00
—5.88 (m, 2H), 5.56 (brs, 1H), 5.01 (brs, 1H).
13C NMR (CDCls, 100 MHz) & 153.8, 153.4, 148.8, 147.1, 134.6, 133.3, 130.1, 130.0, 129.8, 129.0, 128.9,
127.7,127.1, 1235, 122.8, 121.8, 121.5, 119.8, 118.5, 116.4, 109.5, 108.9, 101.4, 42.8.
ESI-MS+ m/z Calcd. for C.sH1sNaO, 393.11028 [M+ Na]; found 393.10949
HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 230 nm) Ry = 27.8 min and Ry = 33.6 min.
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Triarylmethane 17c:
Yield 95%; reddish brown solid; Mpt = 73-76°C (CH.Cl,/hexane)
Me O [@]o?* = - 44.0 (c = 1.0, CHCls)

Er=96:4

O O‘ IR (KBr) cm785, 1041, 1202, 1503, 1620, 2937, 3466.

oH 'H NMR (CDClIs, 400 MHz) 6 7.98 (d, J = 8.7 Hz, 1H), 7.86 — 7.68 (m, 2H), 7.42 (ddd, J
= 8.6, 6.8, 1.6 Hz, 1H), 7.32 (ddd, J = 8.0, 6.8, 1.1 Hz, 1H), 7.13 — 7.00 (m, 3H), 6.95 (dd, J = 7.7, 2.1 Hz,
1H), 6.83 (d, J = 8.6 Hz, 1H), 6.72 (dd, J = 8.7, 3.0 Hz, 1H), 6.61 (d, J = 3.0 Hz, 1H), 6.47 (s, 1H), 3.63 (s,
3H), 2.24 (s, 3H), 2.19 (s, 3H).
3C NMR (CDCls, 100 MHz) & 154.4, 153.5, 147.6, 138.1, 137.8, 136.2, 133.4, 130.8, 130.0, 129.9, 129.8,
129.1, 128.9, 127.1, 125.8, 123.4, 122.9, 120.0, 118.6, 117.1, 116.2, 113.0, 55.7, 43.0, 20.1, 19.6.
ESI-MS+ m/z Calcd. for C2H24NaO3407.16231 [M+ Na]; found 407.16169
HPLC OD-H Column (90% hexane: 10% i-propanol, 1 mL/min, 240 nm) Ry = 8.7 min and R = 11.3 min.

Triarylmethane 17d:
o Yield 90%; white solid; Mpt = 86-88°C (CHCly/hexane)
Me O Me [a]p?* = - 56.0 (c = 1.2, CHCI5)

‘ Er =96:4

O O IR (KBr) cm752, 1004, 1219, 1455, 1621, 2940, 3466.

oH 'H NMR (CDCls, 400 MHz) & 7.99 (d, J = 8.6 Hz, 1H), 7.77 (dd, J = 17.2, 8.5 Hz, 2H),
7.43 (ddd, J = 8.6, 6.8, 1.5 Hz, 1H), 7.33 (dd, J = 8.2, 6.7 Hz, 1H), 7.19 (td, J = 7.7, 1.7 Hz, 1H), 7.06 (dd, J =
16.0, 8.0 Hz, 2H), 6.87 (t, J = 4.0 Hz, 4H), 6.46 (s, 1H), 5.55 (brs, 1H), 4.98 (brs, 1H), 3.71 (s, 3H), 2.21 (s,
6H).
13C NMR (CDCls, 100 MHz) & 156.3, 153.8, 153.3, 135.9, 133.4, 132.0, 130.2, 129.8, 129.8, 129.0, 128.8,
128.7,127.8, 127.0, 123.2, 123.0, 121.6, 119.8, 119.1, 116.2, 59.8, 42.5, 16.4.
ESI-MS+ m/z Calcd. for C2H24NaO3 407.16231 [M+ Na]; found 407.16197
HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 230 nm) Ry = 13.2 min and Ry = 14.6 min.

Triarylmethane 17e:
F Yield 90%; reddish brown solid; Mpt = 70-73°C (CH.Cl,/hexane)
O [a]o = 26.7 (c = 0.3, CHCI5)

‘ Er =87:13
O O IR (KBr) cm753, 820, 1224, 1506, 1601, 1621, 1703, 3475.
OH

OH
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'H NMR (CDCls, 400 MHz) 6 8.02 (d, J = 8.6 Hz, 1H), 7.80 (dd, J = 20.8, 8.5 Hz, 2H), 7.45 (dd, J = 8.6, 6.8
Hz, 1H), 7.37 (t, J = 7.4 Hz, 1H), 7.23 (dd, J = 8.5, 5.2 Hz, 3H), 7.10 (dd, J = 8.6, 3.8 Hz, 2H), 7.04 (t, J = 8.4
Hz, 2H), 6.93 (t, J = 7.6 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.56 (s, 1H), 5.51 (brs, 2H).

13C NMR (CDCls, 100 MHz) § 163.2, 160.8, 153.9, 153.0, 136.5, 136.5, 133.2, 130.5, 130.4, 130.2, 130.0,
129.9, 129.0, 129.0, 127.8, 127.1, 123.6, 123.0, 121.8, 119.6, 118.4, 116.4, 116.2, 116.0, 42.5.

ESI-MS+ m/z Calcd. for CxsHi7Fna0, 367.11103 [M+ Na]; found 367.11014.

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 240 nm) Ry = 8.3 min and R = 9.0 min.

Triarylmethane 17f:

Qe Yield 94%; yellowish brown solid; Mpt = 84-87°C (CH.Cl./hexane)

O [a]o® = -34.9 (¢ = 10.1, CHCIy)
o ‘ Er = 96:4
O ., O IR (KBr) cm™746, 812, 1249, 1509, 1700, 3464.

on IH NMR (CDCls, 400 MHz)  7.93 (d, J = 8.6 Hz, 1H), 7.78 (dd, J = 13.2, 8.3 Hz, 2H),
7.43 (ddt, J = 8.5, 6.8, 1.3 Hz, 1H), 7.39 — 7.31 (m, 1H), 7.31 — 7.25 (m, 1H), 7.21 — 6.97 (m, 4H), 6.93 — 6.82
(m, 2H), 6.75 (dd, J = 8.6, 1.0 Hz, 1H), 6.47 (s, 1H), 5.20 (brs, 2H), 3.79 (s, 3H).
13C NMR (CDCls, 100 MHz) § 159.1, 153.1, 153.0, 133.3, 132.8, 131.7, 131.6, 130.4, 130.3, 129.9, 129.7,
129.0, 127.2, 123.6, 122.8,119.8, 118.4, 118.1, 115.0, 113.8, 55.4, 42.2.
ESI-MS+ m/z Calcd. for C2:H19BrNaO3; 457.04153 [M+ Na]; found 457.04080
HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 236 nm) Ry = 23.9 min and R, = 31.1 min.

Triarylmethane 17g:
OMe Yield 94%; yellowish brown solid; Mpt = 80-82°C (CH.Cl./hexane)
O [a]o? = 20 (c (= 1, CHCly)
. ‘ Er =96:4
O O IR (KBr) cm™745, 816, 1032, 1248, 1509, 1622, 2960, 3465.

*on 'H NMR (CDCls, 400 MHz) § 8.03 (d, J = 8.6 Hz, 1H), 7.82 — 7.67 (m, 2H), 7.42 (ddd,
J=8.6,7.0,15Hz 1H), 7.35 - 7.29 (m, 1H), 7.22 — 7.12 (m, 3H), 7.12 — 7.05 (m, 2H), 6.87 (d, J = 8.5 Hz,
2H), 6.79 (d, J = 8.4 Hz, 1H), 6.46 (s, 1H), 3.79 (s, 3H), 1.16 (s, 9H).
13C NMR (CDClIs, 100 MHz) § 158.8, 153.3, 151.7, 144.5, 133.3, 132.5, 130.0, 129.9, 129.9, 128.9, 127.4,
127.0, 126.9, 125.6, 123.4, 123.1, 119.8, 118.5, 116.0, 114.7, 55.4, 42.8, 34.3, 31.5.

ESI-MS+ m/z Calcd. for CosH2sNaO3435.19361 [M+ Na]; found 435.19295
HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 242 nm) Ry = 15.0 min and Ry, = 23.1 min.
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Triarylmethane 17h:

Qe Yield 93%; reddish brown solid; Mpt = 108-110°C (CH.Cl,/hexane)
O | [0]o* =-37.7 (c = 1.06, CHCly)
‘ Er=97:3
O o O IR (KBr) cm758, 1030, 1248, 1508, 1608, 3467.
oH

'H NMR (CDCls, 400 MHz) & 7.91 (d, J = 2.1 Hz, 1H), 7.84 (d, J = 9.2 Hz, 1H), 7.63
(d, J=8.9 Hz, 1H), 7.45 (dd, J = 9.2, 2.1 Hz, 1H), 7.23 — 7.16 (m, 1H), 7.16 — 6.99 (m, 4H), 6.93 — 6.83 (m,
4H), 6.45 (s, 1H), 5.53 (brs, 1H), 4.97 (brs, 1H), 3.79 (s, 3H).

3C NMR (CDCls;, 100 MHz) & 159.1, 153.6, 153.6, 132.1, 132.0, 131.1, 130.7, 130.2, 130.0, 129.8, 129.0,
128.9,127.7,125.0, 121.9, 121.0, 119.3, 117.2, 116.3, 115.0, 55.4, 42.3.

ESI-MS+ m/z Calcd. for CH19BrNaO3; 457.04153 [M+ Na]; found 457.04058

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 240 nm) Ry = 10.6 min and R = 12.5 min.

Triarylmethane 17i:
OMe Yield 94%; reddish brown solid; Mpt = 78-81°C (CH.Cl,/hexane)
O Br | [a]o® = -43.75 (c = 0.96, CHCI.)
‘ Er=97:3

O °”o IR (KBr) cm™756, 835, 1031, 1248, 1455, 1508, 1615, 3463.

'H NMR (CDCls, 400 MHz) & 8.17 (s, 1H), 7.65 (dd, J = 19.6, 8.7 Hz, 2H), 7.39 (dt, J =
8.6, 1.6 Hz, 1H), 7.20 (td, J = 7.6, 1.7 Hz, 1H), 7.13 (d, J = 8.4 Hz, 2H), 7.06 (dd, J = 8.5, 6.1 Hz, 2H), 6.88
(9, J=8.2 Hz, 4H), 6.42 (s, 1H), 5.69 (brs, 1H), 5.23 (brs, 1H), 3.79 (s, 3H).
13C NMR (CDCls, 100 MHz) & 159.0, 154.1, 153.7, 134.8, 132.1, 130.4, 130.0, 129.8, 129.7, 129.0, 128.2,
127.5,126.8, 125.5, 121.8, 121.7, 120.3, 118.6, 116.3, 114.9, 55.4, 42.2.
ESI-MS+ m/z Calcd. for C4H19BrNaO3; 457.04153 [M+ Na]; found 457.04087
HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 230 nm) Ry = 8.9 min and R = 10.1 min.

Triarylmethane 17j:
OMe Yield 90%; white solid; Mpt = 82-85°C (CH:Cl/hexane)
O COOCH,| 11,26 = 37,2 (¢ = 0.94, CHCIy)
‘ Er=99:1
O 0|-| IR (KBr) cm™754, 1035, 1205, 1292, 1509, 1620, 1694, 3454,
IH NMR (CDCls, 400 MHz) & 8.52 (s, 1H), 8.07 — 7.92 (m, 2H), 7.83 (d, J = 8.9 Hz,
1H), 7.23 - 7.09 (m, 4H), 7.03 (d, J = 7.6 Hz, 1H), 6.88 (dt, J = 9.3, 2.7 Hz, 4H), 6.52 (s, 1H), 5.75 (brs, 1H),
5.14 (brs, 1H), 3.94 (s, 3H), 3.79 (s, 3H).
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13C NMR (CDCls, 100 MHz) & 167.5, 159.1, 155.5, 153.7, 136.0, 132.1, 131.9, 131.3, 130.0, 129.8, 129.0,
128.8, 127.6, 126.5, 124.9, 123.3, 121.8, 120.8, 119.4, 116.3, 115.0, 55.4, 52.3, 42.3.

ESI-MS+ m/z Calcd. for CzH22NaOs 437.13649 [M+ Na]; found 437.13617

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 240 nm) Ry = 13.0 min and R, = 16.0 min.

Triarylmethane 17k:

OMe Yield 96%; reddish brown solid; Mpt = 95-97°C (CHCl./hexane)
O | Talo* = -21.6 (¢ = 1.02, CHCL)
‘ Er=97:3
O O IR (KBr) cm™756, 1030, 1248, 1508, 1606, 3464.
o 'H NMR (CDCls, 400 MHz) 6 8.07 (d, J = 8.9 Hz, 1H), 8.01 — 7.96 (m, 1H), 7.79 (d, J

=8.9 Hz, 1H), 7.67 (dd, J = 8.2, 4.9 Hz, 3H), 7.46 (t, J = 7.6 Hz, 2H), 7.38 — 7.32 (m, 1H), 7.19 (dd, J = 11.4,
7.9 Hz, 3H), 7.10 (t, J = 7.6 Hz, 2H), 6.89 (d, J = 8.2 Hz, 4H), 6.54 (s, 1H), 5.62 (brs, 1H), 5.22 (brs, 1H), 3.79
(s, 3H).

13C NMR (CDCls, 100 MHz) & 159.0, 153.9, 153.5, 141.0, 136.2, 132.5, 132.4, 130.3, 130.1, 130.1, 129.9,
129.0, 128.9, 128.0, 127.3, 127.3, 126.7, 126.6, 123.6, 121.8, 120.3, 118.8, 116.4, 114.9, 55.4, 42.5.
ESI-MS+ m/z Calcd. for C3H24NaO3455.16231 [M+ Na]; found 455.16157

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 240 nm) Ry = 12.4 min and R = 14.5 min.

Triarylmethane 171:
Qe Yield 92%: reddish brown solid; Mpt = 84-86°C (CH,Cl./hexane)

O 7| [a]o® =-18.2 (c = 1, CHCly)
‘ Er =94:6

O on O IR (KBr) cm™756, 833, 1031, 1248, 1509, 1624, 3464.
IH NMR (CDCls, 400 MHz) 7.68 (dd, J = 8.9, 7.0 Hz, 2H), 7.31 — 7.28 (m, 1H), 7.19 (d, J
=8.5Hz, 3H), 7.12 (d, J = 7.6 Hz, 1H), 7.00 (dd, J = 9.0, 2.2 Hz, 1H), 6.96 — 6.92 (m, 1H), 6.90 (dd, J = 8.8,
2.4 Hz, 4H), 6.44 (s, 1H), 3.81 (s, 3H), 3.77 (s, 3H).
13C NMR (CDClIs, 100 MHz) & 158.9, 158.6, 153.9, 153.7, 134.7, 132.5, 130.3, 130.1, 129.9, 129.7, 128.8,
128.1, 125.2,121.7,117.9,117.0, 116.3, 115.4, 114.8, 103.0, 55.4, 55.3, 42.5.
ESI-MS+ m/z Calcd. for C2sH22NaO4409.14158 [M+ Na]; found 409.14090
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Triarylmethane 17m:
OMe | h Yield 94%; reddish brown solid; Mpt = 95-97°C (CH:Cly/hexane)

O O [a]o® = -21.6 (¢ = 1.02, CHCly)
‘ Er=973

O O IR (KBr) cm756, 1033, 1508, 1606, 3466.

*on 'H NMR (CDClIs, 400 MHz) § 8.10 (d, J = 8.9 Hz, 1H), 7.97 — 7.85 (m, 4H), 7.79
(d, J=8.8 Hz, 1H), 7.63 — 7.37 (m, 6H), 7.22 (dd, J = 7.6, 1.2 Hz, 2H), 7.16 — 7.10 (m, 2H), 6.94 — 6.87 (m,
4H), 6.58 (s, 1H), 5.54 (brs, 1H), 5.01 (brs, 1H), 3.81 (s, 3H).
3C NMR (CDCls, 100 MHz) & 159.1, 153.9, 153.6, 140.1, 135.9, 131.0, 132.5, 132.4, 131.9, 130.2, 130.1,
129.9, 129.8, 129.7, 129.6, 129.0, 128.4, 127.9, 127.8, 127.3, 126.3, 126.2, 125.9, 125.6, 122.8, 121.9, 120.3,
118.8, 116.4, 115.0, 55.4, 42.5.
ESI-MS+ m/z Calcd. for CssH26NaO3505.17796 [M+ Na]; found 505.17748
HPLC IA Column (90% hexane: 10% i-propanol, 1 mL/min, 240 nm) Ry = 27.4 min and Ry = 31.1 min.

Triarylmethane 18:

OMe Yield 90%; yellowish brown solid; Mpt = 94-96°C (CH,Cl,/hexane)
O [a]o? = -17.5 (c = 0.8, CHCly)
OH OH
Er =937

O OO IR (KBr) cm756, 1032, 1244, 1509, 1625, 3442.

'H NMR (CDCls, 400 MHz)  8.28 — 8.20 (m, 1H), 7.94 — 7.86 (m, 1H), 7.44 (dtd, J =
8.3, 6.8, 5.3 Hz, 2H), 7.15 (ddd, J = 8.0, 7.1, 1.9 Hz, 1H), 7.09 — 7.03 (m, 2H), 6.88 — 6.72 (m, 6H), 6.67 (d, J
= 7.8 Hz, 1H), 6.26 (s, 1H), 3.79 (s, 3H).

3C NMR (CDCls, 100 MHz) & 158.4, 153.4, 151.0, 134.6, 133.0, 131.1, 130.8, 130.7, 130.6, 128.0, 127.0,
126.9, 125.2,125.1, 124.3, 122.4, 121.0, 116.3, 114.2, 107.9, 55.4, 46.2.

ESI-MS+ m/z Calcd. for C2aH20NaO3 379.13101 [M+ Na]; found 379.13033

HPLC IA Column (80% hexane: 20% i-propanol, 1 mL/min, 230 nm) Ry = 8.7 min and R = 11.1 min.
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General Procedure for the Synthesis of Dihydrochromeno[2,3-bJindoles 19a and 19bl12

NBS, PPTS O i O

CH,Cly, THF o N
oH NH -78°Ctort H
NaHCO, 19a

4a
Indole 4a (0.057 g, 0.17 mmol) was dissolved in 2 mL of dry DCM and (0.047 g, 0.18 mmol) PPTS was added

to it and the reaction mixture was cooled to -78 °C. At this temperature (0.033 g, 0.18 mmol) NBS dissolved
in 2 mL of dry THF was added dropwise to the reaction mixture. The reaction mixture was allowed to stir at -
78 °C for 45 min and then quenched with saturated NaHCOs solution The organic phase was diluted with
CH2Cl and extracted to get hold of the crude product which was finally purified by column chromatography.

(S)-11-(4-Methoxyphenyl)-6,11-dihydrochromeno[2,3-b]indole (19a):

MeQ Yield 65%:; pale yellow solid; Mpt = 206-208°C (CH.Cl./hexane)

[a]o® = +54.19 (c = 0.15, CHCls)

Er=91:9

IR (KBr) cm755, 2470, 3465.

!H NMR (CDCls, 400 MHz) & 3.79 (s, 3H), 5.44 (s, 1H), 6.84 (d, 2H, J = 8.0 Hz), 6.98-7.09 (m, 4H), 7.15-
7.17 (m, 2H), 7.28-7.30 (m, 4H), 7.86 (brs, 1H).

13C NMR (CDCls, 100 MHz) 6 40.0, 55.2, 90.3, 110.4, 113.9, 116.9, 118.1, 120.2, 120.5, 124.0, 125.3, 126.2,
127.5, 129.6, 130.9, 131.1, 138.0, 144.5, 150.3, 158.2.

ESI-MS+ m/z Calcd. for C2H17NO,350.1157 [M+ Na]; found 350.1551.

HPLC IA Column (98% hexane: 2% i-propanol, 1 mL/min, 228 nm) Ry = 15.9 min and Ry = 18.8 min.

(S)-2-(tert-Butyl)-11-(2-methoxyphenyl)-6,11-dihydrochromeno[2,3-b]indole (19b):

Yield 60%; off-white solid; Mpt = 222-224°C (CHCly/hexane)

[a]o® =+37.2 (¢ = 0.11, CHCls)

Er=92:8

IR (KBr) cm™753, 1489, 3420.

'H NMR (CDCls, 300 MHz) & 1.24 (s, 9H), 4.10 (s, 3H), 6.04 (s, 1H), 6.74-6.80 (m, 2H), 6.86-6.87 (m, 1H),
6.97-7.08 (m, 6H), 7.13-7.24 (m, 2H), 7.85 (brs, 1H).

13C NMR (CDCls, 75 MHz) 831.6, 34.5, 55.8, 90.4, 110.4, 110.9, 116.2, 118.3, 120.2, 120.4, 121.3, 124.6,
125.1, 126.5, 127.5, 127.6, 130.5, 131.1, 134.5, 145.8, 146.9, 148.8, 156.8, 162.8.

ESI-MS+ m/z Calcd. for CzsH2sNO, 406.1783 [M+ Na]; found 406.1776.
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HPLC OD-H Column (98% hexane: 2% i-propanol, 1 mL/min, 221 nm) Ry = 35.2 min and Rz = 47.0 min.
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'H And 3C NMR Spectral Reproductions of F-C products (4, 5-14, 17-19)
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Figure 1.6.
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tolyl)methyl)-4-methoxyphenol (4g).




Supporting Information

8L'C—
992
L9°C
89°C
69°C
0.2
0.2
cLe
cLe

9Lv —

1887
199
129
529
L2°9
0L
mo&/
L
vNNV
8C°L
vmﬁ\
6€°L
(32
108 —

99'C
19C
89C

69°C~
0LZf

0L'e
cLe
cle

0°L

G660
660

r00°L

6L

0L

oS

60°L

26

27
11 (ppm)

28

Et

|

0L

10.0

o151/
902~
60'ST,

b0'6E—

05°9/,
0£'9/1

()
£

Et

Me l

|

oH NH

iAot

s

it

b

Y

el
P

o

W]
a4,
80'9TT
811
L9611
6/'6T1
A
BTl
56'S2T
b8'9ZT
56'921
LTS
99'82T1
08'8Z1
LE6TT
88'6¢1/
80T/
96961,
66'6£T/
£sebT/

09'1ST—

8TTTT—

80'9TT—
[4: 740 5

L9'6TT
6L'61T7

€V Tl—

8Cel—

S6'GCT~
v8'9TT
§6'9¢1-
£T8LT
99'8¢T~.
08'8717.
(£6717
88'617,
8y'0eT’

”I

|
W-WM'MVM»J an] ‘w,v

116

I

o)

W

s

|

| I
et Mwlw WW

.

b

H \
v

|
wiir? ‘w

14 113 112 11

117 15

130 120 128 127 126 125 124 123 122 121 120 119
1 (ppm)

131

b
L L

5 200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 1i0 105 100

T

T

o5 00

f1 (ppm)

-ethylphenyl)(1H-

Figure 1.8. 'H (400 MHz, CDCls) and 13C (100 MHz, CDCls) NMR 0f(S)-2-((2

indol-3-yl)methyl)-4-methylphenol (4h).

S32



Supporting Information

95’1 —

6l°¢c—
[AxA

oLy
wh.vv

=
)
-
—_ =
—_— % mw
u ‘86°0f &
— 860" _J
— =
—
. >
P ls
u . ¥
—
P S
—_—— ML I
=k
— =] s
—_ 867 ~&
— |
- [tk
N
Nl
!
| Is

Fooe
g6z

Fery

5.0 45

f1 (ppm)

5.5

70

16'66—

L6991y
mm.mhw
09°LL

P Ly
LEoLL
15211
18611
86611
'zl
Wik
1)
B9l
€ L)
2581
19217
61621
pLOEL
1908k
IR
z89el~
el
96°0bL~

6 IsL—

wWill—

LE9Ll—
=P

186k

6T IS—

108

116 114 112 110

118

124 122 120

126

144 142 140 138 136 134 132 130 128

146

148

152 150

154

f1 (ppm)

umemwmmmw L e e e—,

T T T T T T T T T T
200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100

%0

95

f1 (ppm)

Figure 1.9. 'H (400 MHz, CDCls) and *C (100 MHz, CDCl3) NMR 0of(S)-2-((1H-indol-3-yl)(o-

tolyl)methyl)-4-methylphenol (4i).

S33



Supporting Information

—4.88
—2.36
—1.20

. ceo
T OANNT—==0000 @RS
Ll e ol el el Ll e e el [(e N (o} (s}
VT SRR AS 72K
L
I
i
‘
N I
T a1 AT Il
NN VAW WJL
T T T T T T
5 8 8 8 8 5
T = o ‘CD T Nv T R T T
7.50 7.40 7.30 7.20 710 7.00 6.90 6.80 6.70 6.60 6.50

'U H\J'L”u"

A
T ey e T e . T
=] NOWWR = ~ o ~ ~
=] o8coog S =] S )
- “NoON~—— - - © @
100 05 9.0 85 80 75 70 65 60 5 5.0 45 40 s 3.0 25 20 15 10 0.5 0.0
f1 (ppm)
) N0 @ © Q= =
= =& 5] S &
0 ~I~© ©Q x‘— —
2 NN 5 © ~
| = | [ |
= o @ =© OLTOINODN D
& < 3 38 5383IBE8S 81288 R
= ) Q@ O PPV~ F DN SO~ W =
) < @ Ao AN ANNN A== =
| | | = AN |

tBu

e (RN

158 156 154 152 150 148 146 144 142 140 138 136 13¢ 132 130 128 126 124 122 120 118 116 114 112 110 108
f1 (ppm)

UL Ll

boo 195 100 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 f1(nn ]95 0 8 80 75 70 65 60 55 50 45
1 (ppm

40 35 30 25 2 15 W 5 0

Figure 1.10. *H (400 MHz, CDCls) and *C (100 MHz, CDCls) NMR of(S)-2-((1H-indol-3-yl)(p-
tolyl)methyl)-4-(tert-butyl)phenol (4j).

S34



Supporting Information

S35

u
=
o
g
S [
oz L — foos
Fe 05 1E~
90'vE ~
€198~
o
_ 2
]
1865 —
o
L
o
” €1'9L
. . S0'LL
cg'e — fooe R 0L NW
r= o
o
3
<
[z o
e
n
[e 9 L7
196 — Tm.o 3 o
R B bLShE
[e o sLy
[ vr6LL
o L E.oﬁ/
196 — L2 — €60 YOIl
- szTThy
L R 2ovehy
- © vz vzl
2587 . re ——— €60 0892k
oo 99— Tao‘m 00221\
. 8 6,21 —
5 [ 60 | ° 18217
269 © 0L s
569 . “r egect
: Fs :
002 ¢ _ (A I 6L0EL
eL L~ Fag 0}
wEN 109 = s
612 €89 L™ ) )
oms\ g9 ~ orotn . veoEL—
o2 06'9 re 0’ b2igL—
26'9 603 levogL —
. v6'9 oL co g
<08 96'9 VL ES to ® 862l —
86'9 02Z[ o
0027 r~
202/ - 3
X s
eLs— ol
8L ool o
612 . o
0z'L mw e > 10161 —
szL TN [=
122 - -
62'L LR [ Zr'9st —
9g'L .
8€L 35
o
[~ te

6L0bL~ ____J

CDCls3) and 3C (100 MHz, CDCls) NMR of (S)-2-((1H-indol-3-yl)(2-

methoxyphenyl)methyl)-4-(tert-butyl)phenol (4k).

Figure 1.11. 'H (400 MHz



Supporting Information

02" |y
Ty
vN.v\

99T
292\
69/
e

S6'v—

640

650

7.40 730 7.20 710 7.00 6.90 6.80 6.70
f1 (ppm)

7.50

s

L

ok

€0k

60°Gl—

166~

18'88—

6oL
B.Rw
6e722/

YL
oLELL
069411
10BLL
€5BLL
88'6LL
mm.wmrw
9e vl
GL9zL
02921
ezl
29821
888zl
pL0EL]
vezel]
09zel
76921
1L6EL]
1zeey?
667G

=

66'CSL—

|

105

110

115

120

125

130

135

140

145

150

155

160

1 (ppm)

95
f1 (ppm)

200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100

1]

Figure 1.12. H (400 MHz, CDCls) and 13C (100 MHz, CDCls) NMR o0f(S)-4-bromo-2-((2-

ethylphenyl)(1H-indol-3-yl)methyl)phenol (4l).

S36



Supporting Information

w0 DO r~Ir~ o™ DD oo o
8 BFRRANIIZGRL B a8
L~ I N N e A =R R= R =] =] Led
i L |
—;n D~
] o~
M~~~ ©o®©
| |
. |
|
|
\ |
A |
) N \ ‘\
u| 14 | |
(il ‘I | I
IH] IR I
I 1V VL I\
P~ -
=3 & 5 3 5 8
e e
750 745 740 735 730 725 720 715 710 f?U’E 700 695 690 685 6.80 675 670 6.65 660 6.5
1 (ppm)
\ A h ‘
A\ )‘l m \ | \
J U VUL L L M At
P g | 1 I
o TOMNT — D @ @ i=]
& -3=1-%-1-1:] =] & S
o — = (N— o o ©
. - . . - - - - - . " . .
10.0 95 9.0 8.5 80 5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 5 0 15 10 0.5 0.0
f1 {pom)
o O O «© fee)
881 & <
M~ © w0 w0
| N I @
~— | |
«© (=] DOV O 0D OO WO [ [3e]
g 3 3 SBBLCIRBISRRE: 887
© @ © T OPPWO TN = =
| Ve VYN NN/
| J l JJ l,_J JJ_UJ;J_.LUWH
64 160 156 152 148 144 140 136 132 128 124 120 116 12 108
f1 (ppm)
J‘J‘J_ J A 1|| l} lA .
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 0

200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100
f1 (ppm;

)

Figure 1.13. *H (400 MHz, CDCls) and *C (100 MHz, CDCls) NMR of(S)-2-((1H-indol-3-yl)(2-

methoxyphenyl)methyl)-4-bromophenol (4m).

S37



Supporting Information

€T T\
€T
ore”

89'¢—

LEy—

16°9—
899

€497
€19+
GL9F
cro’

189~
€897
899\
069~

002~
0L
'L
90 L7
[T
ebL~
SbL—

Ve L~
oL
8L

45 740 735 730 725 720 715 710 705 700 695 690 685 680 675 670 6.65 6.60 655 650 645 640 6.35

f1 (ppm)

oL b

1120¢
450')
%8. |
vi01
S19l
82T
toz)

FooL |

45

50

f1 (pom)

75

100

LL'GL—

[AEAN
6512

oz’ oy—

G9'66—

v8'9Ly
mr.hhﬂ
JA VA

8601k
L0TLL

86011~
10¢L—

ge9Li~
69911f
vE9LL

0T6h"

IR 4
09°tgh~
¥5'62)~
ZrozL—
9z el
998217
96°'8¢1”
¥ gL —

81l
1e6e1”
S0'2EL

8¢'0Yl—

96' LYl —

6LES)—

155 150 145 140 135 130 125 120 115 110
1 (ppm)

160

T T

T T T T T T ——
200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95

T

85

90

f1 (ppm)

IH (400 MHz, CDCls) and®C (100 MHz, CDCls) NMR of(S)-2-((2,3-

dimethylphenyl)(5-methyl-1H-indol-3-yl)methyl)-4-methoxyphenol (5a).

Figure 1.14.

S38



Supporting Information

0z’
[
LA

ez,
9T,
89z
orzs
e

Go'E

1%
ich g

|
_— ' Toot |
|\u !
— k52
]
— QL) |
— ez
——— 680 |
%, ———— los0
—— 980 o 7
< i— -]
J—T
. = —— 680
= 680 * | os0
. — = 2yt
— g — e’ [0EE
— 060 2 )
s — 60
-l
ra

f1 (opm)

80

9.5

10.0

e

l9e™
1952

e

G965

892\
97y
wi’

66011
90CLL
oLl
88911
2691
44327
ozvel
85vzl
L0921
66'921 "\
61221
€L'82)
9.'82)
86821
85LEL
gL
2661
6ecrL

06'LyL J
9L'esL ™

66011
907Zh

2ol
8391l |
X
2z6ll

ow.a_/
85zl
10921
6691
o
€182}
ﬁ.mﬁw
868zl
8g'LEL

yeseL T

66EL

6Tyl
06'LyL ™

9L°€5L ™

|l L

Figure 1.15. *H (400 MHz, CDCls) and *C (100 MHz, CDCls) NMR of(S)-2-((2-ethylphenyl)(5-

yl)methyl)-4-methoxyphenol (5b).

methyl-1H-indol-3

S39



Supporting Information

ee'c —

99°€ —

627 —

)
[vS'9
029
VL9
cL'9
€29
889
NON/

€C'L
KA
9" L

82,
0€°L
ce L
€L
6L —

YS9~
597

899
0.9
K.OV
L9
mm.o\
SL'9

889 —

00~
e0°L—

€L
vN,L
TN
8T L~
0gL—
Nms\
€L

0
Fe
Tm.o

r9sc

r06°0| o

6o ~

raeL R

1 (ppm)

t68°0

toe'0

bhog0

G8'6¢-

96'66—

6621
gz oct!

T GelL

PO'6EL-
T Pl
18 1L~

€9'L¥L

€55k~

E
-
3 4
8
I 4
ol —
—_— Bl ]
—_ - =
-
=S
— g —
& —
e
il
p— b

146

150

154

156

LR S e e e S L S s e e
200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95

T T

T

90

f1 (ppm)

Figure 1.16. *H (400 MHz, CDCls) and **C (100 MHz, CDCl3) NMR of(S)-2-([1,1"-biphenyl]-2-

yl(5-methyl-1H-indol-3-yl)methyl)-4-methoxyphenol (5c).

5S40



Supporting Information

EEEEEEEEEEEREES] ) © ©
NNNNOORNO O ® oM ~ o -
T B I I |
DR OODRR~OFT NI~ N 0 —®©
NANNANNT === 0000090 ©or
N S NN
‘ 1
‘ I
|
I
i/
N
‘\“,H
|
@ — S
=
N
0
755 745 735 725 6.65 6.55
\ FMMUJ‘ ’ \l L
J y L I o)
- g - —_—
- DO NODD [=3 Qo N Q
Q NQQ—Q9 = Q = Q
- NDN=NOO o - ™ (=]
T T T T T T
10.0 95 9.0 85 8.0 75 70 65 6.0 5 5.0 45 4.0 35 30 25 2.0 15 10 0.5 0.0
f1 (ppr’
g X INRR8I2ISR53NgERE 899 s 23
© = DO DB DD OG0 ST ~Nwaas L N o < o N©
8 5 FEFIJIIIIIINIT2SSE NN < S< <
2 2 IeoddddSEfEdEQdeTsEEE RRR 8 83
[ | EeS e ~— | NS
o~ < < o or-wvoo IO -on o oo
© ~ @ ~ MOAL T AL OQAN AR D
< = < 8 SITLLLOWWIAT ~©B oo
8 o < 3 IJIJITEI8I[S =2 &8¢
I I I I BN S L Y

Figure 1.17.'H (400 MHz, CDCls3) and **C (100 MHz, CDCl3) NMR of(S)-2-((5-bromo-1H-indol-

3-yl)(2-methoxyphenyl)methyl)-4-(tert-butyl)phenol (6a).
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Figure 1.18.'H (400 MHz, CDClI3) and **C (100 MHz, CDCl3) NMR 0f(S)-2-((5-bromo-1H-indol-

3-yl)(2-methoxyphenyl)methyl)-4-methoxyphenol (6b).
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Figure 1.19.'H (400 MHz, CDCls3) and **C (100 MHz, CDCl3) NMR of(S)-2-((4-bromo-1H-indol-

3-yl)(2-ethylphenyl)methyl)-4-methoxyphenol (7a).
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Figure 1.24.
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[1,4]dioxino[2,3-e]indol-9-yl)(2,3-dimethylphenyl)methyl)-4-methoxyphenol (10a).

549



Supporting Information

9Ty

992 __—
19CF =

69°C’

9— —460
29 |

[N Nop R (n]
SRRk
fiejide JielNle]
=2
0
I
I |
u

T
5

Q
~
e
‘N
|
I
|
U

=]
@
0 ©

|

l
)

—

\
I

)

LU
R
@
a

| —

3.00

3.60

3.80

440

2.60

2.80

3.20

340

4.00

4.20

750 740 730 720 710 700 690 680 670 660 650 640 630 620

f1 (ppm)

1 (ppm)

Lol

r96'0

260

25

a5

50
f1 (ppm)

Wse

18'6E

8EY9

26927\
€U
s’

80701

B”m_‘_‘

i)
o
_\ﬂ”vm_‘W
Beu>

ow.mmv u\w
06'8Ch
§5°0€l
09zel
sy'eel
9L'eel
ve'oel
8l'L€l
6L°ovl
%€yl
L0°€S1

8001

2061~
ST
€Yol
0E'LLL ™™
8LglL

PAN
(TN
80271
oLk
058zl 7
55 0¢}

09761
sreel 7
oreer”
yE9EL ™
8281

6L0vL
9eerL

L0€51

W

i

|

Ll
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dihydro-7H-[1,4]dioxino[2,3-e]indol-9-yl)(2-ethylphenyl)methyl)phenol (10b).

S50



Supporting Information

ceT—

v9'€ —
88'€ —

CER AN
LGV

19

999
_\N.m/
8.9
Nm.w/
ov.m/
8L°L
NN.NV
8227
mm.mx
8EL

062~
261/
g
oz —

06°'L~
6L

118 —

82’8 —

—— g

0'L[

0L

JU WMMMUQWL

IR
3993

Teve |
feez

fooL |

£
@
S}

OB E DG
Qo959
cd-ovrae

9561 —

S0'6€ —

181G —
S5'6S —

c6011
esL1LL
L2911
R
og 811
6. 121
22zl
cs-cz1
ca'szL
L0921
cooz1
cg-oz1
60821
v@om_\
c6 08l
pogel
iaﬂ\

G698t~

LLESL —

€189 —

9561 —

S0'6€ —

181G —

568 —

I

£6'041~
€8'LiL~
12911

E@:V
9884
6212k

#Nﬁ/
S'ETL
£9°5ZL
10921~
€991

QQQM

60821
vw.om_\\
26°0€L
V99€L —

PrEEL
seopl~

5Lyl —

LL'eSL —

€891 —

WATHTY

i

U

N
Ll

P AN

Rl

Figure 1.27.*H (400 MHz, CDCls) and *C (100 MHz, CDCl3) NMR ofMethyl (S)-3-((2-hydroxy-

5-methoxyphenyl)(o-tolyl)methyl)-1H-indole-5-carboxylate (11a).
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Figure 1.29.*H (400 MHz, CDCIs) and **C (100 MHz, CDCls) NMR of(S)-3-((5-bromo-2-

hydroxyphenyl)(2-ethylphenyl)methyl)-1H-indol-4-ol (12).
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Figure 1.33.H (400 MHz, CDCIs) and **C (100 MHz, CDCls) NMR of (R)-1-((2-hydroxyphenyl)(4-

methoxyphenyl)methyl)naphthalen-2-ol (17a).
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Figure 1.40. '*H (400 MHz, CDCIls) and **C (100 MHz, CDCls) NMR of (R)-6-bromo-1-((2-
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Figure 1.45.H (400 MHz, CDClI3) and **C (100 MHz, CDCIl3) NMR of (R)-5'-((2-hydroxyphenyl)(4-
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HPLC Profiles Of Racemic AndChiral 3-Substituted Indoles and Substituted Napthols (4-14 and

17-19)
(Table 2, entry 1)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm
uAU [11.200
8.0E+05 [
I
[l
MeO ‘\ | ‘m4.4so
I '
B [
6.0E+05 ) I I
racemic ‘ | ‘I I
|
| |
|
| [
| |
4.0E+05 | [
| |
[ |
|| .
- |
2.0E+05 I‘ ‘ Fod
|
| | | |
\ \ | |
| i | \
| I“u | \
/ \ / \
0.0E+00 2.00 4.00 6.00 8.00 T0.00 1200 14.00 16.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 11.200 820049 24003427.158 50.07
2 14.480 708882 23939512.980 49.93
AD-H column, 80:20 (Hex:1PA), 1 mL/min, 232 nm(er = 95:5)
1.2E+06/1AU ‘."?4‘453
|
| |
|
1.0E+06 [
\
[
[
8.0E+05 ‘l “
I
[
6.0E+05 | ‘I
‘ |
\
o
4.0E+05 [
[
[
|
2.0E+05 | ‘I‘
| |
1.187 [
0.0E+00 2.00 2.00 6.00 8.00 0,00 1200 1400 16.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 11.187 77937 2238985.633 5.01
2 14.453 1213149 42487957.066 94.99
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(Table 2, entry 2)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 288 nm

uAU ‘u“‘|13.s40
|
i
3.0E+05 MeO l\ [17.333
| i
A i
2.5E+05 racemic | |‘ | ‘I
| | |
2.0E+05 [ [
\ |
‘ ] | |‘
1.5E+05 | h J |
| \ | \
|| o
1.0E+05 | ﬂ e ;
L Lo
| ‘I ‘I \‘
5.0E+04 | [
| \ | \
| \ | \
| | \
0.0E+00 5.00 10.00 15.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 13.840 347351 11044541.901 49.91
2 17.333 298771 11085212.994 50.09
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 288 nm(er = 95:5)
uAU f18.013
I
(l
‘l
4.0E+04 |\
|
3.0E+04 |\
| \
2.0E+04 |
|
|
L
1.0E+04 J
\
|
4333 | |
[y nd s ettt sl / \
0.0E+00) . fk* SN,
5.00 10.00 15.00 20.00 25.00 30.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 14.333 31015 93174.401 4.61
2 18.013 50421 1928583.229 95.39
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(Table 2, entry 3)AD-H column, 70:30 (Hex:IPA), 1 mL/min, 225 nm

m4340
(l
H 16.613
|
4.0E+05 | H
\
racemic | | |‘ l‘
‘ ‘ | |
3.0E+05 || #L
!
|\ [
| o
o
2.0E+05 R
e
.
1.0E+05 ]
| | \
Py
| Vo \
I\N\—_w ;JF \‘\j‘ K‘
0.0E+00 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 14.840 470358 13674964 .204 50.14
2 16.613 417590 13597217.803 49 .86
AD-H column, 70:30 (Hex:IPA), 1 mL/min, 225 nm(er = 95:5)
uAU Waﬁzo
5.0E+05 “
\
\
||
4.0E+05 \
|
3.0E+05 [
|
|
[
2.0E+05 .
Lo
I
[
1.0E+05 [
| |
[
A
0.0E+00° 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 14.707 34819 1060851.216 5.49
2 16.520 525673 18269778.672 94.51
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(Table 2, entry 4)IA column, 70:30 (Hex:1PA), 1 mL/min, 232 nm

400 racemic || [

mAU

0 2 4 6 8 10 12 14 16 18 20

Min
Index | Name Time | Quantity | HeigRe/} 2 View R Riea %
[Min] |[% Area] | [mAU] | [mAU.Min] %]
1 UNKNOWRN ]14.759 50,191 B21.7 326,21 50,189
2 |UNKNOWN | 17,505 49,81 546,8 3238 49,811
Total 100.0011168.5 650.0 (100,000

IA column, 70:30 (Hex:1PA), 1 mL/min, 232 nm(er = 96:4)

550
500
450
400
350 n

2 300 | |

E 250 .
200 I
150 ||

0 2 4 6 8 10 12 14 16 18 20
Min

Index | Name Time | Quantity | HelGiP}* 22 Viewa S Paprba %
[Min] |[% Area] | [mAU] |[mAU.Min] %]
UNKNOWN | 14,746 4.13] 339 12,2 4127
2 |UNKNOWN | 17,345 9587 5580 283,2] 95873

-y

Total 100,00 ] 591.9 295.41100,000
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(Table 2, entry 5)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 265 nm

uAU W2293
l
I
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3.0E+05 ‘% #ﬂ
- i
N B
| |
.‘ ‘ | |
2.0E+05 | | [
|
n N
\
| |
o .
1.0E+05 L f \
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Fo b
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/ \ j |
0.0E+00 5.00 10.00 75.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 12.293 455659 15367151.829 49.81
2 16.207 392369 15483681.831 50.19
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 265 nm(er = 95:5)
8.0E+05UAU W6347
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‘ W, _
0.0E+00 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 12.413 53486 1763612.826 5.35
2 16.347 801769 31202110.065 94.65
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(Table 2, entry 6)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm

6.0E+05UAU f5.467
I
(|l
[
| [18.133
5.0E+05] MeO ‘| IH"
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0.0E+00 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [ulU. Sec] $Area
1 15.467 606062 20569183 .507 49 .97
2 18.133 524947 20593646.307 50.03
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm(er = 92:8)
uAU [17.893
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8.0E+05 " ‘I
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I
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6.0E+05 ‘ I‘
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||
I
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/15333 | \
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iy J )
0.0E+00 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 15.333 88143 2896336.043 7.71
2 17.893 869877 34658086.571 92.29
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(Table 2, entry 7)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 250 nm

UAU fn1.600
I
1.4E+05 I"
Me \ |
NH i
1.2E+05 OH i [16.373
racemic ‘ \I‘
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8.0E+04 | I‘ ‘I
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/ ‘\‘Ji A .‘I ‘k \
0.0E+00 5.00 70.00 75.00 [min]
# Name RT Height [uAU] Area [UAU. Sec] $Area
1 11.600 152066 4023261.260 50.13
2 16.373 116807 4002578.460 49,87
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 250 nm(er = 95:5)
uAU [17.440
Hl
3.0E+05 ""
|
B
2.5E+05 |
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N
2.0E+05 | “
|
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|
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1.0E+05 L
1 | |
||\ | [
I I\ ‘\
5.0E+04 I [
[l | \
| | \
2.293 |
A% VAS )
0.0E+00 5.00 10.00 15.00 20.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $tLArea
1 12.293 22649 648703.210 4.84
2 17.440 336321 12748629.773 95.16




Supporting Information

(Table 2, entry 8)AD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm

uAU f10.880
[
2.5E+05 (|
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) J o~ J
0.0E+00 5.00 10.00 15.00 [min]
# Name RT Height [uAU] Area [ulU. Sec] $Area
1 10.880 272825 7423204 .568 49.97
2 15.880 218611 7433541.131 50.03
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm(er = 94:6)
4.0E+05“AY €ﬂ6333
|
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3.0E+05 |
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I / \
0.0E+00 5.00 70.00 75.00 [rmin]
# Name RT Height [uAU] Lrea [ulU. Sec] $LArea
1 11.067 33120 860924 .013 5.78
2 16.333 406460 14031268.864 94.22
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(Table 2, entry 9)AD-H column, 90:10 (Hex:IPA), 1 mL/min, 220 nm

UAU Me lp4.267
|
8.0E+04 | [pears
Il
| I
A
tBu ‘ \ I
i
NH |
6.0E+04 OH | |
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e
| ‘ ! |
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4.0E+04 | W c %
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1 1 |
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)| S —)
0.0E+00 5.00 10.00 15.00 20.00 25.00 30.00 [min]
# Name RT Height [uAU] Area [ulAU. Sec] $Area
1 24.267 83147 4515318.867 50.25
2 26.373 78057 4471004.081 49,75

AD-H column, 90:10 (Hex:1PA), 1 mL/min, 220 nm (er = 92:8)

uAU [26.133
3.0E+05 jh
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tBu |‘|
2.5E+05 ! k
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| 1
0.0E+00 5.00 10.00 15.00 20.00 25.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $hrea
1 24.027 31080 1977403 .608 8.31
2 26.133 322056 21826004.373 91.69
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(Table 2, entry 10)OD-H column, 95:5 (Hex:IPA), 1 mL/min, 232 nm

uAU ‘.".31.413
I
1
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5.0E+04] |‘ % [24.880
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R
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0.0E+00)] A\ i ‘\'/ L
5.00 10.00 15.00 20.00 25.00 30.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 21.413 61031 4501064.535 49.97
2 24.880 50699 4506287.138 50.03
OD-H column, 95:5 (Hex:IPA), 1 mL/min, 232 nm(er = 93:7)
uAU [e1.027
nl
6.0E+05 ‘I ‘.‘
|
| |
| I‘u
5.0E+05 | g
1 |
1
B
4.0E+05 |
| 1
|
|
3.0E+05 | .‘
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0.0E+00 5.00 10.00 15.00 2000 | 2500 30.00 [min]
# Name RT Height [uAU] Area [ulAU. Sec] $Area
1 21.027 644639 48951191.930 92.77
2 24 .960 43386 3812697.657 7.23
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(Table 2, entry 11)IA column, 85:15 (Hex:IPA), 1 mL/min, 232 nm

850
800
750
700
650, Br
600
550
500

5 450

<EE 400
350
300
250

oH NH
racemic

Index

Name

Time
[Min]

Quantity
[% Area]

Herghe

[mAU]

2D VIEWH#B%C
[MAU.Min]

Wiba %

[%]

1

UNKNOWN

9827

49,84

816.8

351.4

49,843

2

UNKNOWN

12,080

50,16

1438

3536

50,157

Total

100,0011

560.6

705.0

100,000

IA column, 85:15 (Hex:IPA), 1 mL/min, 232 nm(er = 97:3)

1.200
1.100
1.000
900
800
700
600;
500
400
30
20
10

mAU

10,00

STH

Min

Index

Name

Time
[Min]

Quantity
[9 Area]

HAB]
[mAU]

2D VIEWRFB%C
[mAU.Min]

Mpba %
[%]

—

UNKNOWN

9,707

2.64

44 6

11.8

2,638

UNKNOWN

11,893

97 36

1215.2

4348

97,362

Total

100.00

1259.8

446.5

100,000
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(Table 2, entry 12)I1A column, 85:15 (Hex:IPA), 1 mL/min, 232 nm

mAU

140]
130
120
110
100

—= N W
TH 10,00

(=]

racemic

.

- -!M’__,‘\%,

o

10

12 14
Min

16 18

20 22 24

Index | Name

Time

Quantity | Hel§iP} 20 VIeWA Ea aptha 9

IMin] |[% Area] | [mAU] | [mAU Min] [%]
1_[UNKNOWN [18.310] 4880 130.8 642 48.798
2 |UNKNOWN [21,038] 51,20 119.4 67.4] 51,202

Total 100,00 2502 131.5100.000

IA column, 85:15 (Hex:IPA), 1 mL/min, 232 nm(er = 99:1)

2 4 6 8 10 12 14 16 18 20 22
Min
Index | Name Time | Quantity | HefgReh 20 View Bidzclampba 9%
[Min] | [% Area] | [mAU] | [mAU.Min] [%6]
1 UNKNOWN | 17,772 1.08 26.6 10.8 1.084
2 _|UNKNOWN [20,359 08,92 11564.0 083,4] 98,916
Total 100,001 1590,5 994.,2 1100,000
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(Table 3, entry1)IA column, 85:15 (Hex:IPA), 1 mL/min, 274 nm

300
280 I
260 [ f
240 |I‘ f
220 i 1
200 [ H
1380 racemic | | | l\
160 | N
140 || |
120 | ‘l N
100 | o
80 | | ‘.l
6 g II |I‘ I‘ ‘|
4z fod b
2 — | 'tl ;‘II
y PSSy "SI S S - S
20
0 2 4 6 8 10 12 14
Min
Index [ Name Time | Quantity | HelghE " 2 Vievaria TR a %
[Min] |[% Area] | [mAU] |[mAU.Min] 1%]
1_|UNKNOWN[11.000] 4972 287.7 95.1] 49,721
2 |unknOwN [12720] 50,28 [ 261,9 96.1] 50,279
Total 100,00 | 549.7 191.2 [ 100,000
IA column, 85:15 (Hex:IPA), 1 mL/min, 274 nm(er = 94:6)
1.200
1.100 L
1.000 |‘|
900 | "
800 | |
700 B
) ||
T 600 \
£ | |
500 ||
400 o
30 | ‘|
208 L
10|E A I\
0 rE/ %—B’ Ny
0 T 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Min
Index | Name Time | Quantity | HaigR} 20 View RidzraRfba 9%
[Min] [[% Area] | [mAU] | [mAU.Min] (%]
2 [UNKNOWN [10.453 575] 97.6 267 5748

1 JUNKNOWN | 11,987 9425111885 437,1| 94252

Total 100.00 [ 1286.1 463.8 [ 100,000
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(Table 3, entry2) AD-H column, 80:20 (Hex:IPA), 1 mL/min, 234 nm

UAU f11.213
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5.0E+05 ‘ “ [14.480
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0.0E+00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 11.212 586356 17048371.454 50.13
2 14.480 497352 16960008.253 49.87
AD-H column, 80:20 (Hex:IPA), 1 mL/min, 234 nm(er = 95:5)
uAU f'h?4'453
i
8.0E+05 l‘ \l
\
\
|
‘l |
\
6.0E+05 [
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4.0E+05 ‘l \‘
\
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\ I{
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| \
1.200 | \
0.0E+00 2.00 4.00 6.00 8.00 10.00 12.00 —172.00 16.00 [min]
# Name RT Height [uAU] Area [ulU. Sec] $Area
1 11.200 55823 1586979.224 4.88
2 14.453 901049 30954424 .461 95.12
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(Table 3, entry 3)IA column, 85:15 (Hex:IPA), 1 mL/min, 232 nm

|
|_
f
i
|
‘ fi
H I
600 racemic |‘ ‘ |H||
|
2 500 | |
£ | | R
400 L N
3004 || || |'I "l
|
[
208 N ||
= | [
1OE .‘l "ﬂ e'l \
0 s o\
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Min
Index | Name Time [ Quantity | HeigRe4 20 View RigzraRfba %
[Min] | [% Area] | [mAU] | [mAU.Min] [9%]
1 UNKNOWN 12,599 4938 975.7 463.0] 49,382

2 |UNKNOWN [21,345 50,62 | 678.0 4746| 50,618

Total 100.00] 1653.6 937.6 100,000

IA column, 85:15 (Hex:IPA), 1 mL/min, 232 nm(er = 92:8)

|
2 a
= 500 | |
400! I| |‘
‘ |
300 | II‘|
| |
20 g ) |‘| gll
10 E 'I II'\ | I"
0 2 4 6 8 10 12 14 16 18 20 22 24
Min
Index | Name Time [ Quantity | HefgRe4 20 View Riizrhagfng o
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
UNKNOWN [12,346 7.82] 1709 56.1 1,823

1 JUNKNOWN | 20,812 9218110453 661,2] 92,177

Total 100,0011216.2 717.3 1100,000
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(Table 3, entry 4)AD-H column, 90:10 (Hex:IPA), 1 mL/min, 220 nm

uAU l&\naz?
|
I
Bu H
4.0E+05 |
I | [61.933
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I\ WIL ’\ \
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0.0E+00 10.00 20.00 30.00 40.00 50.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 37.827 496156 35462136.928 49.86
2 51.933 365936 35666074.728 50.14
AD-H column, 90:10 (Hex:1PA), 1 mL/min, 220 nm(er = 94:6)
u [50.933
2.5E+05 IH‘
[
Il
2
2.0E+05 | l‘
|
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1.5E+05 | \_
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1.0E+05 ‘| \
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P
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5.0E+04 | \
I
‘ L/
0.0E+00 10.00 20.00 30.00 40.00 50.00 [min]
Name RT Height [uAU] Area [uAU. Sec] %Area
1 37.040 20059 1493926.822 5.82
2 50.933 254926 24195514.913 94.18
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(Table 3, entry5)AD-H column, 90:10 (Hex:IPA), 1 mL/min, 236 nm

uAU ‘ﬂg4‘440
|
2.5E+05 \l"_ 3707
MeO 1 1
| [
I
2.0E+05 racemic ‘ | |
| | \ }I
I ‘| |
1.5E+05 | |‘ | \|
]
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I
| | | |
| \ [
J J
0.0E+00 20.00 40.00 60.00 80.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 74.440 271782 38603109.775 50.02
2 83.707 253064 38568022.820 49.98
AD-H column, 90:10 (Hex:IPA), 1 mL/min, 236 nm(er = 95:5)
AU .
4.0E+05]" iﬁzﬁ 227
[l
[
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3.0E+05 | |‘
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|
|
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|
|
|
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6.960 | '
J
0.0E+00 20.00 40.00 60.00 80.00 [min]
# Name RT Height [uAU] LArea [uAlU. Sec] tArea
1 76.960 24864 3412681.651 5.01
2 86.227 408945 64687401.764 84.99

589



Supporting Information

(Table 3, entry6)OD-H column, 80:20 (Hex:IPA), 1 mL/min, 262nm

uAU f14.773
\
1.4E+04) w
MeO \|
1.2E+04 I‘
1.987
racemic ‘ \ ‘ff
1.0E+04 \| (
i
‘ ‘ I
8.0E+03 | | JH
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6.0E+03 | | | W
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| \ .
4.0E+03 | f k
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u0E+00*““*”“”*WJWW““*““'"”"*“ LSOOI S WYy v SO o et
5.00 10.00 15.00 20.00 25.00 30.00 [min]
# Name RT Height [uAU] Area [uhU. Sec] $Area
1 14.773 15550 574073.609 49.47
2 21.987 11343 586257.609 50.53
OD-H column, 80:20 (Hex:1PA), 1 mL/min, 262 nm(er = 96:4)
uAU F1ﬁ93
|
5.0E+04 |
4.0E+04] ‘}
3.0E+04 ‘
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0.0E+00 10.00 20.00 30.00 40.00 [min]
# Name RT Height [uAU] Area [uALU. Sec] $Area
1 14.603 3054 110736.002 3.85
2 21.693 54299 2763694.051 96.15
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(Table 3, entry 7)IA column, 85:15 (Hex:IPA), 1 mL/min, 236 nm

900
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800 il
[
700 | ﬁ
\, f|
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0 2 4 6 8 10 12 14 16 18
Min
Index [ Name Time | Quantity | HefgRe? 20 View Rl meba %
[Min] [[% Area] | [mAU] | [mAU.Min] [%]
1 |UNKNOWN [13.372] 48,79] 852.8 3455 48,793
2 |UNKNOWN [16,292] 51,21 7357 362,6 | 51.207
Total 100,00 [1588,5 708.0 (100,000
IA column, 85:15 (Hex:IPA), 1 mL/min, 236 nm(er = 92:8)
1.000) i
I
900) l"l
800 |‘ I‘
700 | ||
600 |
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£ 500 ‘| |
400 |I \I
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20 S | I‘
2 Lo
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0 2 4 6 8 10 12 13 16 18
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Index [ Name Time | Quantity | Highe/] 20 View Bz Rika %
[Min] |[% Area] | [mAU] | [mAU.Min] %]
2 | UNKNOWN [13.866 7.75] 116.6 428 7747

1 [UNKNOWN |16,719] 9225]10092 5092 92,253

Total 100.00]11125.8 551.91100.000
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(Table 3, entry8)OD-H column, 80:20 (Hex:IPA), 1 mL/min, 278 nm

UAU [36.360
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0.0E+0 10.00 20.00 30.00 40.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 36.360 42086 3089398.305 49.91
2 41.013 37725 3101062.392 50.09
OD-H column, 80:20 (Hex:IPA), 1 mL/min, 278 nm(er = 94:6)
uAU [83.627
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0.0E+00 10.00 20.00 30.00 — 40.00 [min)
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 33.627 147044 10762398.740 93.90
2 37.640 9684 699712.010 6.10
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(Table 3, entry9)OD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm

uAU ﬂzmﬁ?
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0.0E+00 5.00 10.00 15.00 20.00 25.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 21.067 211659 10097041.580 49.96
2 26.333 173542 10112766.551 50.04
OD-H column, 80:20 (Hex:IPA), 1 mL/min, 232 nm (er = 97:3)
uAU ‘.’20.773
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# Name RT Height [uAU] Area [uAU. Sec] $Area
1 20.773 638802 29901555.646 96.50
2 25.973 20086 1084248.016 3.50
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(Table 3, entry 10) 1A column, 80:20 (Hex:IPA), 1 mL/min, 232 nm
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Index | Name Time | Quantity | HeltgiET 20 VewArEa apFha 9%
[Min] |[% Area] | [mAU] |[mAU.Min] %]
1_|UNKNOWN [10.306] 49.47] 301.4 103.8| 49,469
2 |UNKNOWN [14,492] 50,53] 216.9 106,0 | 50,531
Total 100.00] 5183 2097 [100.000
IA column, 80:20 (Hex:IPA), 1 mL/min, 232 nm(er = 97:3)
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Index | Name Time | Quantity | HEigHe} 2° View Rrdrleipea %
[Min] |[% Area] | [mAU] | [mAU.Min] (%]
17 _|UNKNOWN]| 9.509] 2.58] 411 12.3| 2583

2 |UNKNOWN [13 346 97,42 9884 4633 ] 97417

Total 100,0011029.6 475.6 (100,000
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Supporting Information

(Table 3, entry11)AD-H column, 70:30 (Hex:IPA), 1 mL/min, 333 nm

uAU |ﬁ|10.627
5.0E+04 O h
4.0E+04 racemic ‘|
3.0E+04| ‘ | 1787
| I
|
| |
2 0E+04 . I
| |
I
| [
1.0E+04 | [
n |
[ | \
[ [
e )7_,_,.11“\*“_ A-MW——\‘-
0.0E+0 5.00 10.00 15.00 20.00 25.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 10.627 55651 1493829.222 49.75
2 21.787 28927 1508647.471 50.25
AD-H column, 70:30 (Hex:1PA), 1 mL/min, 333 nm (er = 93:7)
uAU 21.267
2.0E+05 I
I
[
[
|
[
1.5E+05 |\
|
[
||
|
|
|
\ \
1.0E+05 | ﬂ
|
|
o
|
.
[
5.0E+04 | I‘.
Fo
170.587 | \
. a .
I [ | \
"\ g ‘
0.0E+00 5.00 10.00 15.00 20.00 25.00 [min]
# Name RT Height [uAU] Area [uAU. Sec] $Area
1 10.587 30345 858566.013 6.71
2 21.267 207915 11945422 .178 93.29
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Supporting Information

(Table 3, entry12)AS-H column, 85:15 (Hex:IPA), 1 mL/min, 232 nm

90 N
80 A
| i
70 ‘II ||‘
| I| r‘
60 [ /
| l‘ f '-I
= 50 racemic II { f \
2 R
E a0 [ |
J 5" |
30 ‘I' \ |
| \ /
| \ .‘
P § I\! \I‘-. If \
1 E /' \“// A
Q Mo }\" Lm'—'/_ — \x“é‘—*A
5 10 15 20 25 30 35
Min
Index [ Name Time | Quantity | Hel§her 2 Vi=aBsTNRba %
[Min] |[%6 Area] | [mAU] [[mAU.Min] [%5]
1 UNKNOWN |21, 745 49.75| 899 169.0] 49,747
2 JUNKNOWRN [27 305 5025| 683 1707 50253
Total 10000] 158.2 339.7 100,000
AS-H column, 85:15 (Hex:IPA), 1 mL/min, 232 nm(er = 96:4)
550 N
500 A
450 f "‘.
400 |‘I |
350 b
o [
= 300 I‘ ‘I".
£ 250 -
200 ‘| I".‘
15 | \
| \
10 g | \
5(E "
0 N
0 5 10 15 20 25 30
Min
Index | Name Time | Quantity | Hel§iE 20 VevArEa T98rba %
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN |21.465 95.96] 562.3 1096,4] 95963
2 UNKNOWN |27.238 4041 241 46,1 4037
Total 100,00] 586.4 1142,51100,000
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Supporting Information

(Table 3, entry13)IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm

100 .
90 ‘f L)
| I
80 I ‘| |‘
| |
70, i " || |‘
|
60 racemic \l | |‘ ||
2 ® i
40 I‘ Co \l
| |
30 L
I |
2 § I‘ |I‘ ‘II I!I
1E P
) | \ \
0 N sy ™, _Mwm_mw.,ﬂ _ ¥ — \xé.w.*
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Min
Index | Name Time | Quantity | HelgiiP}: 20 ViewAyHa apida %
[Min] [[% Area] | [mAU] | [mAU.Min] [9%]
1 UNKNOWN |21.692 4980] 98.0 61.5] 49804
2 UNKNOWN |23 478 50,20 923 62.0| 50,196
Total 100,001 190.4 123.51100,000

IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm(er = 94:6)

320
300
280
260
240
220 [
200 n
180 | |‘
160 N
140 |
120 || |
100 ‘

mAU

@

N B O
STH 10,00

f

(=]
[A®]
=
[o2]
[s2]

10 12 14 16 18 20 22 24 26
Min

Index | Name Time | Quantity | HelgtiP} 2° VewArBa T9Nrea %
[Min] |[% Area] | [mAU] |[mAU.Min] [96]
2 JUNKNOWN |21.692 568| 264 14.1 5,685
UNKNOWN [23,372 94,321 3143 234,11 94,315

—y

Total 100.00] 3407 2482 1100,000
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Supporting Information

(Table 3, entry14)IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm

500 )
|
|
450 l‘\ A
]
400 " l‘ Hl
|
350 | | [
[ A
300 racemic || \ |
2 | ||
e 2 i a
200 | |‘ -
| | |
150 | |‘ " I‘
| |
10(8 o L
= [ .
= | 'w\ ;" \
0 . N
0 5 10 15 20 25 30
Min
Index [ Name Time [ Quantity | HeltiP 20 Veraria eprba %
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
1 [UNKNOWN [20132] 49725075 430.0 49.724
2_|UNKNOWN [26.278] 50,28 [ 443 1 4439 50276
Total 100,00] 9506 2882.91100,000
IA column, 90:10 (Hex:1PA), 1 mL/min, 232 nm(er = 98:2)
]
800 ||‘|
\
700 |‘||
600 \ ‘I
500 | ‘
- |
£ 400 |‘ '
|
300 l‘ ‘l
[
20fg |‘ I‘.
£ |
10z |
|
0 AL LN
0 5 10 15 20 25 30
Min
Index [ Name Time | Quantity | HelgiP 20 Viensrsa Papfaa %
[Min] [[% Area] | [mAU] | [mAU.Min] [%]
1 |UNKNOWNJ20492] 2.46] 30.4 157] 2.458
2 |UNKNOWN [26,571] 97,54 8437 621,7 | 97,542
Total 100.00] 874.1 637.4[100.000
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Supporting Information

(Table 3, entry15)IA column, 80:20 (Hex:IPA), 1 mL/min, 232 nm

280 ;
260 CO,Me ||
240 |
220, Br ‘
m o L
160 racemic ‘
= 1o |
£ 120 ‘ A
100 | f\
80 A
6 8 | | .‘I I‘|
= | I
2{6 ‘| | o
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Min
Index | Name Time | Quantity | HeIGRP} 20 VienArBa T2Nfba %
[Min] |[% Area] | [mAU] |[mAU.Min] [%]
1 UNKNOWN | 10,239 47.39] 2743 89.7] 47,385
2 JUNKNOWN | 29,585 5261] 113.2 09,6 52,615
Total 100,001 3875 189.2 {100,000

IA column, 80:20 (Hex:IPA), 1 mL/min, 232 nm(er = 93:7)

mAU

1.400;
1.300;
1.200;
1.100;
1.000;
900
800
700
600
500
400

15
Mi

20
n

25

Index

Name

Time
[Min]

Quantity
[9 Area]

HéT@ﬁ'P ZDVIEWRF@%C
[mAU] | [mAU.Min]

RPba %
[%]

I

UNKNOWN

10,119

1.07

369.0 116.6

1,073

UNKNOWN

28 731

9293[1415.8 1531.9

92,927

Total

100,00{1784.9 1648.5

100,000
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Supporting Information

(Table 3, entry16)I1A column, 90:10 (Hex:IPA), 1 mL/min, 232 nm

IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm (er = 95:5)

350 Irl‘
|
i
300 (l i
Br fk a
|
[ I
250 oH NH B |
racemic | \ |I \
_, 200 I [
: ]
150 ‘| ‘l |
|
b |
100 | |
: | a
S \ | i
oz I Lo
/ | / \
0 f-@ — L_.__g_f - \é\
0 5 10 15 20 25 30 35 40
Min
Index | Name Time | Quantity | HelgiPR 22 ViewAr#a MapRba %
[Min] |9 Area] | [mAUJ | [mAU Min] %]
1 UNKNOWN | 31,864 4888 3485 378.8] 48885
2 |UNKNOWN |38 544 51,121 311.3 396,1] 51,115
Total 100.00] 659.9 774.81100.000

300 |
| |
2018 fo
- | |
10(& [
o} EEEETA AR
0 5 10 15 20 25 30 35 40
Min
Index | Name Time | Quantity | HEigRY} 20 Ve Rigzr1Rfea %
IMin] |[% Area] | [mAU] | [mAU.Min] %]
1 UNKNOWN | 32 504 4.87 73.0 70.9 4874
2 |UNKNOWN | 39,024 95,13 [1063,3 1384,1| 95,126
Total 100.0011136.3 1455,0 {100,000
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Supporting Information

(Table 3, entry17)IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm

280 r
260 |‘W|
240 H
220 | i
200 ‘ ‘| f
180 . \ | '
racemic | |
_ 160 ‘ |‘ | \l
Z 140 - [
E ' |
120 R i
100 B ‘I '
b
50 | | \
63 P |
42 | [
H|E | Fo
o o J 4
0 10 20 30 40 50 60 70 80
Min
Index [ Name Time | Quantity | Hel§ife[ 20 Viewa i T2RFba %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1_|UNKNOWN[52,155] 50,05] 273.2 4802 | 50,049
2 |UNKNOWN [70,468] 49,95 197.1 4792 | 49,051
Total 100,00] 4703 959,4 {100,000
IA column, 90:10 (Hex:IPA), 1 mL/min, 232 nm(er = 96:4)
350 |
|
300 | |
a
250 B
n
o 200 \
< | |
E ‘|
150 | \
100 |‘ \
g
S \
52 |
. Jz/g——~—-g/
0 £
0 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Min
Index [ Name Time | Quantity | Heliiel 22 VIEWARES PaFaa 9
[Min] |[% Area] | [mAU] | [mAU.Min] %]
1_JUNKNOWN [51,915]  4.13] 274 419] 4,133
2 |unkNOwN [68.842] 9587 364.6 971.3| 95,867
Total 100.00] 392,01  1013.1[100.000
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Supporting Information

(Table 3, entry 18)OD-Hcolumn, 80:20 (Hex:IPA), 1 mL/min, 244nm

120 racemic |

f \
oL \
| \ | Ké\
| \{
8 10 12

14 16 18
Min
Index | Name Time | Quantity | Heighit P 2 Vie& B Bk %
[Min] | [% Area] | [mAU] |[mAU.Min] [%]
1 UNKNOWN |7.319 49.77| 199.7 102.2| 49.775
2 |UNKNOWN |9.079 50.23] 129.9 103,1| 50.225
Total 100.00] 329.5 205,31 100,000

OD-H column, 80:20 (Hex:1PA), 1 mL/min, 244 nm(er = 96:4)

f\
A
(.
| |
[
| "
A
[
| |
| \
3 700 ‘ |I
E 600 [
500 [
400 o
| ‘\
30 = |
20(8 # \
z | \
10 |
0 Dj - 7\_ A
0 1 2 3 4 5 6 7 8 9 10 11
Min
Index | Name Time | Quantity | Hei§AFPA 20 V=sFdaE capes o
[Min] |[%6 Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN 7,240 95,89 11303.0 719,3] 95,889
2 |UNKNOWN |9.160 4.1 47.9 30.8 4111
Total 100,00 | 1350.9 750,2 1100,000
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Supporting Information

(Table 3, entry19)I1A column, 70:30 (Hex:IPA), 1 mL/min, 244 nm

35 A
30 A
R A
. [
25 | [
| !'| ‘I i'\
| 1 H
20 | \ ‘| \ racemic
- ‘ i | \
< | | |
£ 15 . [
4
| | f \
1 | ."‘x f h
(=] | |I l]J
s | \, | 5
z | i Y
g .
i _— -
O Nt i )
uhoimivepinagmaniang| W Bt % MM"“‘MW%WVW i e
0 2 4 6 8 10 12 14 16 18 20 22
Min
Index | Name Time | Quantity | HeM§HPR 20 VesH3a Tapifba %
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
2 |UNKNOWN]| 6.440] 4841 346 33.9] 48,408
1 |UNKNOWN[11,306] 51,59 281 36,1] 51,592
Total 100.00] 627 70.01100,000
IA column, 70:30 (Hex:IPA), 1 mL/min, 244 nm(er = 86:14)
1.600; .
1.500 A
1.400 | \'\
1.300; Lo
1.200] [
1.100} Fo
1.000 | \
9004 | \
Z 800 | \
E \
700} | \
600 | \
500 ~ | N\
40 [\ | \
308 FA l‘ \
20(= ! |
10 / )
!:ﬂ' - : . o — —
0 2 4 6 8 10 12 14
Min
Index | Name Time | Quantity | HEgRe? 22 View Rzl Rkba %
[Min] [[% Area] | [mAU] | [mAU.Min] (%]
17 [UNKNOWN] 6,000] 14.14] 469.0 321.7] 14142

2 JUNKNOWN |10,280| 8586]1558,5 1953,1| 85,858

Total 100,00 [2027.5 2274.8 100,000
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Supporting Information

(Table 4, entry 1) AS-H column, 95:5 (Hex:IPA), 1 mL/min, 230 nm

150]
1404 OMe Iﬁ|
130) [
2 | C o
110} ‘ A | \L
100 | |
« [ A
80, O om o Fo
70| [ | \
60 . ‘.H
50 [ \
40 . \
.l | \
318 J
=
21z |
1 I\_/
A Prsimmimrn T = - -
0 5 10 15 20 25 30 35 430 45 50 55 80
Min
Index Name Time | Quantity HeljiiP" 2 Vi=ArEs <Kka %
[Min] [[% Area] [mAU] [mAU.Min] [%]
1 UNKNOWN |47 383 5003 | 1468 370.1| 50,027
UNKNOWN | 55,249 4997 | 1276 3697 | 49973
Total 100,00 | 2744 739.8 | 100,000
140] n
130 i
120) OMe ]1
110) |' '|
100} O B
o0 ) a
80| O O [
70 OH !
60| OH | lk
50 ||
40 |
38 lo
2; {
1 |
A /\_u.n_—-._._..»-——-_.u/"-- T e, Ej_ e - 3
0 5 10 15 20 25 30 35 40 45 50 55 )
Index Mame Time | Quantity HeliiP* 2 V="ArE3="3Krka %
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 UNKNOWN |47 877 96892 | 1421 350.2 | 98917
UNKNOWN | 56,223 1,08 16 3.8 1,083
Total 100,00 | 143, 7 35401100000
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Supporting Information

(Table 4, entry 2), 1A column, 90:10 (Hex:IPA), 1 mL/min, 230 nm

/\0
o)

5 10

15

20

25

Index Mame

Time
[Min]

Quantity
[% Area]

HeTGT D Ve ArEa TR %

[MAU] [mAU.Min]

[%]

1 UNKNOWN [27.598

49,82

166.0

137.5] 49819

2 |UNKNOWN |33.571

50,18

134.9

138,5| 50,181

Total

100,00

300.,9

276,0 | 100,000

N

TH 10,00

(=]

o

5 10

15

20

25

30 35

Index | Name

Time
[Min]

Quantity
[% Area]

Helgit
[mAU]

20D Vimmiéia d
[mAU.Min]

MaRRha %
[%]

UNKNOWN

27771

3.23

9.5

7.1

3.227

(S =N

UNKNOWN

33.611

96.77

211:3

213.5

96.773

Total

100.00

220.8

220.6

100.000
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Supporting Information

(Table 4, entry 3), OD-H column, 90:10 (Hex:1PA), 1 mL/min, 240 nm

1]
Me I|
Me | |
CL | )
OH | |1
OH | [ 1
||
| I
|1
|_ |
| | o
| o
| o
! | [
A\ N
2 4 =] a8 10 12 14
Index Name Time | Quantity Helljii 20 ViewarEa chanig o
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 UMKNOWN | 8679 4984 ) 261.2 131.3 | 49838
2 UMKNOWN [ 11,173 50,16 ] 1806 132,1| 50,162
Total 100,00 ] 441.8 263,4 1100,000
40
f\
i
35 Me il I'\
Me | |I
30 O B
i |
|
= ) |
L0 |
' 20 |
: OH [
' OH | |
15 [
f k
1 |‘ \
=] { .
5 foo
= | \\
(0] T PP Y SRR WWWWWMJMWWMWMMN@‘/ — — WMMWW
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Index | Name Time | Quantity | Het§IAP 20 Viewarlis Tanka 9%
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 8.733 96.05] 386 19.5] 96.052
2 | UNKNOWN |11.307 3.95 1.2 0.8] 3.948
Total 100.00]1 39.8 20.31100.000
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Supporting Information

(Table 4, entry 4), 1A column, 90:10 (Hex:IPA), 1 mL/min, 230 nm

240 §
OMe It
020 me Ve I
=Hling
180] iiln J| [
tlsas |
140} on [ | | || |
.
100! | L
[
80| | || || |I
“fg HE.
4 = | ll '
2 = |I II ||-I
o N Ny
0 2 4 < 8 10 12I 14 16 1
Index Name Time | Quantity Helffiit" 2 Vi=grEs ="aKrka %
[Min] |[% Area] [mAU] [mAU.Min] [%]
1_|UNKNOWN [13.172| 49.49] 2391 986 | 49.488
UNKNOWN [14,572| 50,51/ 208.8 100,6 | 50,512
Total 100,00 447.9 199,1 (100,000
240 A
220 OMe |'|I
Me Me |
200 O i
180 ‘ 1
LD |
140 OH | |
OH |
120 | ||
100 | |
80 B
6 3 || III
4 2 | Ill
2l o
0 A . [ —
0 2 4 6 8 10 12 14 16
Index | Name Time | Quantity | HegAPR 20 VewArEia Pamkea %
[Min] |[% Area] | [mAU] | [mAU.Min] %]
1 UNKNOWN [13.159 9649 2405 99.0] 96.490
2 UNKNOWN [ 14,639 3.51 9.6 3.6 3.510
Total 100.00] 250.0 102.6 1100.000
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Supporting Information

(Table 4, entry 5), 1A column, 80:20 (Hex:IPA), 1 mL/min, 240 nm

22U
200]
180
160
140]
120]
100

I OH I

OH

Index Mame

Time Quantity
[Min] [% Area]

Height o 2 Vexres]
[MAU] [mAU.Min]

KPS %
[%]

1 UNKNOWN

8,293 49.44

2121 53.7

49.440

UNKNOWN

8,987 50,56

193,3 99,0

50,960

Total

100.00

405.4 1087

100,000

I OH I

OH

I

3 4

5

6 7

Index MName

Time Quantity
[Min] [% Area]

Height ™ = VoXrea

[MAU] [mAU.Min]

SRR %

[%]

1

UNKNOWN

8,293

12.52

54.1

123

12.523

UNKNOWN

8,973

87,48

311,2

85,6

87,477

Total

100,00

365,3

97,9

100,000
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Supporting Information

(Table 4, entry 6), 1A column, 90:10 (Hex:IPA), 1 mL/min, 236 nm

TLr
=) OMe |”I
80] |n
| A\
70 | 1
Br. | | l |
q COr |
on A i
|
40| R | '||
|
30) | |
18 | n
S | \ [
1 E J| |
o]
o | {
_h__ljl ,Jf\/‘\\ =+ ¥
0 5 10 15 20 25 30 35
Index Name Time | Quantity HellfiP” 2 Vi=vgrEa shapRea o
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 |UNKNOWN [23958| 5056 966 88.1| 50559
2 [UNKNOWN [31664| 4944 788 86.1| 49441
Total 100,00 1754 174.2 [ 100,000
280
260} oue |
240} O |!|
2204 ilm !|
2000 | /|
180 O O R
OH
1601 OH ||
1401 .[
120} | |
100 |
801 | |
6|g J H
g | %1
|
2|l [\
0 Ef?\ék-_-——n—g}f =
0 5 10 15 20 25 30 35
Index Name Time | Quantity HeliiP" 2® V="ATE3 "Nfea %
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 [UNKNOWN |23 905 403] 143 19| 4032
UNKNOWN (31,118 9597 2715 282,3| 95,968
Total 100,00 | 2859 294,1 [ 100,000
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Supporting Information

(Table 4, entry 7), 1A column, 90:10 (Hex:IPA), 1 mL/min, 242 nm

B5 |

OMe ||

| ¢ |
D5 ‘ || "
- | |

s | LD
OH

15 | B
|
1 | | || II
| !
: A |
I:I—: | Il |I \.
|I \ f\\ |" \
0 el b |MMJMWJJ”‘*E} x‘é—*«w...«/ \\""ﬂf’ _ _\_é‘,_w
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Min
Index | Name Time | Quantity | Het§APH 20 Viewarlig haniéa v
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN |15.146 4994| 375 18.3 ]| 49.935
2 | UNKNOWN |23.425 50.06] 266 18.4 | 50.065
Total 100,00 64.0 36.7 [100.000
I
D OMe M
|
¢ |
[
D By [
[
D [
OH ‘
OH |
D n
|
D [
Lo
L [
8 o
° o
E [
h s 5 4
0 2 4 6 8 10 12 14 16 18 20 22 24 26
AAir

Index | Name Time | Quantity | HelgihP 20 Viewiylia Toriba %

iMin] |[% Area] | [mAU] | [mAU.Min] %]
UNKNOWN |15.039 448 6.1 2.7 4.481
UNKNOWN |23.078 9552 841 56.9] 95519

[N =N

Total 100.00] 90.2 59.6 1100.000
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Supporting Information

(Table 4, entry 8), 1A column, 80:20 (Hex:IPA), 1 mL/min, 244 nm

200 oH | |
150 | | | |
1008 I
=
= I
> E || Il. I|| \
o A SN S
o 2 <4 6 8 10 12 14 16 13
Min
Index | Name Time | Quantity | HetgAPP 20 ViewarBE T3 a %,
in] |[% Area] | [m mAU.Min b
Min] |[% Al AU AU Mi %
1 UNKNOWN |10.626 50.08] 4525 1504 | 50.077
2 [UNKNOWN | 12,452 49,92 | 404.0 149,91 49,923
Total 100.00] 856.5 300.31100.000
260 )

240 OMe | |

220

200 O .
180] ‘ N
I e o H
140 o R

120 oH |

100} |
80| | ||
|
6 8_| | |
4 =3 |
= [
2 |I I'.
2 4 6 8 10 12 14 16
Min
Index Name Time | Quantity HeliP* 20 ViewATES SanfRea o
[Min] |[% Area] [mAU] [mAU.Min] [%]
2 UNKNOWN | 10.626 3.29 11.2 3.1 3.287
1 UNKNOWN | 12,452 96,71] 2545 923 56,713
Total 100,00 | 2657 95,5 (100,000
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Supporting Information

(Table 4, entry 9), 1A column, 80:20 (Hex:IPA), 1 mL/min, 230 nm

B20 n
B0O oMo 1
P80

DGO ﬂlij iy | 1
D40 iln | N
ol | L T .l
D00 on

180 OH | R
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140 n | |
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N B O

0 e
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Quantity
[% Area]
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k2D ViMMC

[mAU.Min]

”%“(I‘*éa %

[%]

UNKNOWN

8.840

49.59

3154

89.5

49.592

M =

UNKNOWN

10.067

50.41

2924

91.0

50.408

Total

100.00

807.8

180.5

100.000
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400
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3004
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200
15
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2 d
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7 2

Index Name

Time
[Min]

Quantity
[% Area]

HelGRP™ = V=ATEa ~ATea %

[MAU] [mAU.Min]

[%]

2

UNKNOWMN

B8.853

3.47

298

6.8

3.468

1

UNKNOWN

10.067

96,53

587.1

188.1

96,532

Total

100,00

617.0

1949

100,000
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Supporting Information

(Table 4, entry 10), 1A column, 80:20 (Hex:IPA), 1 mL/min, 240 nm

100 oMe “
90 O COOCH,; H
20 ¢ |
70 O O
oHl > | ‘
60 |
50 |
40 | | |
30 | |
" |
2(8 R R
S | n
dl= A | .
o, I fo [
|
DI"”_’_“““_“'NL A =/ Krj \"*‘E} N
0] 5 10 15 20
Index Name Time | Quantity HelfiP* 2® V=wArEs = NRea %
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 |UNKNOWN [12.959| 4936 1006 434 49361
2 |uNKNOWN [15.999] 5064| 873 445| 50639
Total 100,00 | 1879 87,9 [100.000
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Index Name Time | Quantity HellfiP* 22 Vi=A1Ea =hanReg %
[Min] |[% Area] [mAU] [mAU.Min] [%]
2 UMKNOWN [ 12972 0.59 3.4 1.1 0,587
1 UNKNOWN | 15,986 99,41 | 3768 186,7 | 99413
Total 100,00 | 3802 187,8 | 100,000
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(Table 4, entry 11), 1A column, 80:20 (Hex:IPA), 1 mL/min, 240 nm
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Index Name Time | Quantity HelfiiP" 0 Vi=warEa charba o
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 UNKNOWN |12.426 50,30 | 156.1 60.7 [ 50,257
2 UNKNOWN | 14,559 49,70 | 135.7 60,0 43,703
Total 100,00 | 2919 120,8 | 100,000
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Index Name Time | Quantity HelfiiP™ D ViewaTEs area o
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 UNKNOWN | 12,372 292 6.0 2.0 2922
UNKNOWN | 14.479 97,08 | 1541 67,3 97,078
Total 100,00 ) 1860.1 69,3 (100,000
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(Table 4, entry 12), AS-H column, 95:05 (Hex:IPA), 1 mL/min, 230 nm
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Index Name Time | Quantity HeliP* 20 Viewa 5 shawRbg o
[Min] |[% Area] [mAU] [mAU.Min] [2%]
1_|UNKNOWN [56.806| 4975] 729 2304 | 49749
2 |UNKNOWN [66203] 5025| 592 232.7 | 50,251
Total 100,00 132.1 463,1 100,000
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Index | Name Time | Quantity | Het§APH 20 Viewarlig haniéa v
(Min] |[% Area] | [mAU] | [mAU.Min] [%]
2 UNKNOWN [60.312 565 54 14.6 5.653
1 UNKNOWN [68.682 94.35| 589 243.8 | 94,347
Total 100.00] 642 258.4 1100.000
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(Table 4, entry 13), 1A column, 90:10 (Hex:IPA), 1 mL/min, 240 nm
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Index Name Time | Quantity Hel§iiP" 20 ViegrEa Rt o
[Min] |[% Area] [mAU] [mAU.Min] [%]
1 UNKNOWRN [27 371 50,18 79.4 68,6 | 50,175
2 UNKNOWN | 31,104 4982 714 68,1 49,825
Total 100,00 150.8 136,7 (100,000
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Index Name Time | Quantity HefiP* 2 VievaTES ="KRea %
[Min] |[% Area] [mAU] [mAU.Min] [%]
2 UNKNOWN |27 371 3,22 1.8 1.5 3.217
1 UNKNOWN |31.078 96,78| 459 43,7 | 96,783
Total 100,00 47,7 45,2 |1 100,000
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(Table 4, entry 15), 1A column, 80:20 (Hex:IPA), 1 mL/min, 230 nm

Index | Name Time | Quantity | Hel§APT 2° ViewAYEE T3ilfea %
Min] | 1% Area] | [mAU] | (mAU.Min] 1%]
1 UNKNOWN | 9.000 50.53] 2121 61.9] 50.525
2 | UNKNOWN | 11,440 49471 169.3 60.6| 49475
Total 100.00] 3814 122.6 [100.000
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130 oMe |
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110 O | |
1 gg OH OH |
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a0
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Index | Name Time | Quantity | Hel§AP 20 Viewarlia I3nba o4
(Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 8.706 725| 155 4.3 7.253
2 |UNKNOWN |11,146 92.75] 151.3 55.1] 92,747
Total 100.00] 166.8 59.4 1100.000
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(19a)IA column, 98:2 (Hex:IPA), 1 mL/min, 228 nm
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Index | Name Time | Quantity | HelgifP 2° ViewArEa TeRFba %
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
1 [UNKNOWN [15.799] 4816] 186.5 111.7] 48157
2 _|UNKNOWN [18.865| 51.84] 143.8 120,2| 51,843
Total 100.00] 330.2 231.91100.000
(19a)l1A column, 98:2 (Hex:IPA), 1 mL/min, 228 nm(er = 91:9)
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Index | Name Time | Quantity | Hel§IfP 20 ViewATEa TanFba %
[Min] |[% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN [15,932 863 248 11.6 8.634
2 UNKNOWN [18,852 91,371 1558 122,71 91,366
Total 100,001 180.5 134,31100.000
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(19b)OD-H column, 98:2 (Hex:IPA), 1 mL/min, 221 nm
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# Name RT Height [uAU] Area [uAU. Sec] $Area
1 34.413 215004 38170110.569 50.16
2 45.147 157164 37921829.3265 49.84
(19b)OD-H column, 98:2 (Hex:IPA), 1 mL/min, 221 nm(er = 92:8)
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# Name RT Height [uAU] Area [uAU. Sec] $Area
1 35.227 120579 21286135.517 92.14
2 47.053 8068

1815970.427

7.86
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X-ray Crystallographic Analysis

The data were collected on a Gemini diffractometer (Agilent Technologies) using Cu-K, radiation
(A =1.5418 A), o-scan rotation. Data reduction was performed with the CrysAlisPro (CrysAlisPro: Data
collection and data reduction software package, Agilent Technologies) including the program SCALE3
ABSPACK (SCALE3 ABSPACK: Empirical absorption correction using spherical harmonics) for empirical
absorption correction. The structures were solved by direct methods with SIR2004. The refinement of all non-
hydrogen atoms was performed anisotropically, the hydrogen atoms isotropically with SHELXL-97. The
structure figure was generated with ORTEP
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Table 1.Crystal data and structure refinement for x2068fin.(Cu-radiation)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.684°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(1)]
R indices (all data)

Absolute structure parameter
Extinction coefficient
Largest diff. peak and hole

x2068fin

C28 H23 N 02

405.47

130(2) K

154.184 pm

Orthorhombic

P212121

a = 943.230(10) pm a= 90°.
b = 1040.300(10) pm B=90°.
€ =2119.50(2) pm vy =90°.
2.07974(4) nm3

4

1.295 Mg/m3

0.637 mm-1

856

0.4x0.35% 0.2 mm3

4.172 10 67.716°.

-11<=h<=11, -12<=k<=12, -25<=I<=25

31480

3765 [R(int) = 0.0227]

100.0 %

Semi-empirical from equivalents
1 and 0.60413

Full-matrix least-squares on F2
3765/0/372

1.054

R1 =0.0266, wR2 = 0.0680
R1=0.0269, wR2 = 0.0684
-0.01(4)

n/a

0.129 and -0.190 e.A-3

Comments: Structure solution with SHELXS-2014 (direct method). Anisotropic refinement of all non-
hydrogen atoms with SHELXL-2014. All H atoms were located on difference Fourier maps calculated at
the final stage of the structure refinement.
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Table 2. Atomic coordinates ( X 104) and equivalent isotropic displacement parameters (pm2x 10'1)
for x2068fin. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
0(1) 5126(1) -320(1) 4161(1) 28(1)
0(2) 7133(1) 1400(1) 1865(1) 26(1)
N(1) 273(2) 1827(1) 2203(1) 25(1)
C(1) 1071(2) 2023(2) 2739(1) 22(1)
C(2) 2050(2) 1069(2) 2803(1) 21(1)
C(3) 1842(2) 209(2) 2279(1) 20(1)
C(4) 2497(2) -937(2) 2083(1) 24(1)
C(5) 1994(2) -1550(2) 1552(1) 27(2)
C(6) 841(2) -1058(2) 1210(1) 26(1)
C(7) 181(2) 72(2) 1386(1) 26(1)
C(8) 706(2) 703(2) 1920(1) 22(1)
C(9) 3045(2) 836(2) 3349(1) 20(2)
C(10) 4606(2) 732(2) 3162(1) 20(2)
Cc(11) 5538(2) 117(2) 3574(1) 23(1)
C(12) 6917(2) -140(2) 3392(1) 25(1)
C(13) 7412(2) 264(2) 2812(1) 25(1)
C(14) 6523(2) 959(2) 2415(1) 22(1)
C(15) 5123(2) 1174(2) 2585(1) 21(1)
C(16) 6240(2) 2086(2) 1442(1) 29(1)
C(17) 2823(2) 1794(2) 3888(1) 22(1)
C(18) 2069(2) 1454(2) 4439(1) 22(1)
C(19) 1926(2) 2364(2) 4922(1) 27(1)
C(20) 2516(2) 3578(2) 4870(1) 31(2)
C(21) 3266(2) 3903(2) 4332(1) 31(2)
C(22) 3410(2) 3019(2) 3847(1) 27(2)
C(23) 1477(2) 140(2) 4544(1) 22(1)
C(24) 504(2) -426(2) 4133(1) 24(1)
C(25) -15(2) -1650(2) 4251(1) 26(1)
C(26) 420(2) -2331(2) 4779(1) 28(1)
C(27) 1380(2) -1777(2) 5191(1) 29(1)
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C(28)

1900(2)

Table 3.Bond lengths [pm] and angles [°] for x2068fin.

0(1)-C(11)
O(1)-H(101)
0(2)-C(14)
0(2)-C(16)
N(1)-C(8)
N(1)-C(2)
N(1)-H(IN1)
C(1)-C(2)
C(1)-H)
C(2)-C(3)
C(2)-C(9)
C(3)-C(4)
C(3)-C(8)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H()
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(7)-H()
C(9)-C(10)
C(9)-C(17)
C(9)-H(9)
C(10)-C(11)
C(10)-C(15)
C(11)-C(12)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)

138.1(2)
85(3)
137.7(2)
142.3(2)
137.6(2)
137.8(2)
89(2)
136.1(2)
97(2)
143.9(2)
150.9(2)
140.5(2)
141.1(2)
137.8(2)
99(2)
140.4(3)
96(2)
138.1(3)
99(2)
139.9(2)
100(2)
152.8(2)
153.1(2)
98(2)
139.4(2)
139.4(2)
138.3(3)
138.2(3)
98(2)
139.0(2)
93(2)
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C(14)-C(15) 138.8(2)
C(15)-H(15) 96.2(19)
C(16)-H(16A) 102(2)
C(16)-H(16B) 97(2)
C(16)-H(16C) 98(2)
C(17)-C(22) 139.3(2)
C(17)-C(18) 141.3(2)
C(18)-C(19) 140.0(2)
C(18)-C(23) 149.4(2)
C(19)-C(20) 138.4(3)
C(19)-H(19) 97(2)
C(20)-C(21) 138.4(3)
C(20)-H(20) 98(3)
C(21)-C(22) 138.6(3)
C(21)-H(21) 95(2)
C(22)-H(22) 96(2)
C(23)-C(24) 139.6(2)
C(23)-C(28) 140.0(2)
C(24)-C(25) 138.6(3)
C(24)-H(24) 98(2)
C(25)-C(26) 138.7(3)
C(25)-H(25) 97(2)
C(26)-C(27) 138.4(3)
C(26)-H(26) 99(2)
C(27)-C(28) 138.4(3)
C(27)-H(27) 96(2)
C(28)-H(28) 95(3)
C(11)-0(1)-H(101) 110.5(18)
C(14)-0(2)-C(16) 116.91(13)
C(8)-N(1)-C(1) 108.84(14)
C(8)-N(1)-H(1N1) 123.7(14)
C(1)-N(1)-H(1N1) 125.6(14)
C(2)-C(1)-N(1) 110.13(15)
C(2)-C(1)-H(1) 128.2(12)
N(1)-C(1)-H(L) 121.7(12)
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C(1)-C(2)-C(3)
C(1)-C(2)-C(9)
C(3)-C(2)-C(9)
C(4)-C(3)-C(8)
C(4)-C(3)-C(2)
C(8)-C(3)-C(2)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5)
C(6)-C(5)-H(5)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)-H(6)
C(6)-C(7)-C(8)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
N(1)-C(8)-C(7)
N(1)-C(8)-C(3)
C(7)-C(8)-C(3)
C(2)-C(9)-C(10)
C(2)-C(9)-C(17)
C(10)-C(9)-C(17)
C(2)-C(9)-H(9)
C(10)-C(9)-H(9)
C(17)-C(9)-H(9)
C(11)-C(10)-C(15)
C(11)-C(10)-C(9)
C(15)-C(10)-C(9)
0(1)-C(11)-C(12)
0(1)-C(11)-C(10)
C(12)-C(11)-C(10)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)

106.53(14)
127.93(15)
125.13(14)
118.91(15)
134.09(15)
107.00(14)
118.88(16)
119.7(11)
121.4(11)
121.34(17)
120.5(13)
118.2(13)
121.24(16)
119.4(12)
119.3(12)
117.33(16)
122.0(13)
120.7(13)
130.25(16)
107.46(14)
122.28(15)
114.37(13)
112.49(13)
111.79(13)
104.9(11)
106.1(11)
106.4(10)
118.69(15)
118.56(14)
122.68(14)
116.85(15)
122.56(15)
120.51(15)
120.45(16)
119.8(14)
119.8(14)
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C(12)-C(13)-C(14) 119.57(16)

C(12)-C(13)-H(13) 122.7(13)
C(14)-C(13)-H(13) 117.7(13)
0(2)-C(14)-C(15) 124.36(15)
0(2)-C(14)-C(13) 115.64(15)

C(15)-C(14)-C(13) 120.00(15)
C(14)-C(15)-C(10) 120.54(15)

C(14)-C(15)-H(15) 121.4(11)
C(10)-C(15)-H(15) 118.1(11)
0(2)-C(16)-H(16A) 110.3(12)
0(2)-C(16)-H(16B) 110.3(13)
H(16A)-C(16)-H(16B)  107.6(18)
0(2)-C(16)-H(16C) 107.1(14)

H(16A)-C(16)-H(16C)  111.2(17)
H(16B)-C(16)-H(16C)  110.4(18)
C(22)-C(17)-C(18) 118.76(15)
C(22)-C(17)-C(9) 119.60(15)
C(18)-C(17)-C(9) 121.61(15)
C(19)-C(18)-C(17) 118.96(16)
C(19)-C(18)-C(23) 118.29(15)
C(17)-C(18)-C(23) 122.68(14)
C(20)-C(19)-C(18) 121.30(17)

C(20)-C(19)-H(19) 120.2(12)
C(18)-C(19)-H(19) 118.5(12)
C(21)-C(20)-C(19) 119.62(16)
C(21)-C(20)-H(20) 121.2(14)
C(19)-C(20)-H(20) 119.2(14)
C(20)-C(21)-C(22) 119.95(17)
C(20)-C(21)-H(21) 119.7(14)
C(22)-C(21)-H(21) 120.3(14)
C(21)-C(22)-C(17) 121.40(17)
C(21)-C(22)-H(22) 120.7(12)
C(17)-C(22)-H(22) 117.9(12)

C(24)-C(23)-C(28) 118.34(16)
C(24)-C(23)-C(18) 122.59(15)
C(28)-C(23)-C(18) 119.07(15)
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C(25)-C(24)-C(23) 120.37(16)

C(25)-C(24)-H(24) 120.6(12)
C(23)-C(24)-H(24) 119.0(12)
C(24)-C(25)-C(26) 120.76(17)
C(24)-C(25)-H(25) 120.2(12)
C(26)-C(25)-H(25) 119.0(12)
C(27)-C(26)-C(25) 119.31(16)
C(27)-C(26)-H(26) 120.8(12)
C(25)-C(26)-H(26) 119.9(12)
C(28)-C(27)-C(26) 120.32(16)
C(28)-C(27)-H(27) 120.7(15)
C(26)-C(27)-H(27) 118.9(15)
C(27)-C(28)-C(23) 120.89(16)
C(27)-C(28)-H(28) 118.7(15)
C(23)-C(28)-H(28) 120.4(15)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (pm2x 10-1)for x2068fin. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2Ull + . + 2 hka* b* U12]

yll u22 u33 u23 ul3 ul?
0o(1) 27(1) 32(1) 24(1) 7(1) -1(2) 1(1)
0(2) 21(2) 33(2) 26(1) 5(1) 3(1) 3(1)
N(1) 19(1) 29(1) 26(1) 2(1) -1(2) 6(1)
C(2) 22(1) 24(1) 21(1) 0(1) 4(1) 2(1)
C(2) 17(1) 24(1) 21(1) 2(1) 3(1) -1(2)
C(3) 19(1) 22(1) 19(1) 3(1) 3(1) -3(1)
C(4) 26(1) 24(1) 23(1) 3(1) 2(1) 1(1)
C(5) 34(1) 22(1) 25(1) 0(1) 5(1) -2(1)
C(6) 30(1) 30(1) 20(2) 1(1) 2(1) -10(1)
C(7) 21(1) 34(1) 22(1) 6(1) 1(1) -6(1)
C(8) 18(1) 25(1) 22(1) 5(1) 4(1) -3(1)
C(9) 20(2) 20(2) 21(1) 2(1) 0(1) 1(1)
C(10) 19(1) 19(1) 23(1) -2(1) -1(2) -1(2)
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C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)
C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
c(27)
C(28)

24(1)
22(1)
17(1)
21(1)
20(1)
28(1)
20(1)
19(1)
29(1)
36(1)
34(1)
28(1)
20(1)
21(1)
21(1)
27(1)
29(1)
24(1)

20(1)
23(1)
25(1)
21(1)
20(1)
34(1)
24(1)
26(1)
31(1)
29(1)
22(1)
25(1)
26(1)
29(1)
30(1)
26(1)
33(1)
33(1)

24(1)
32(1)
35(1)
25(1)
22(1)
24(1)
21(1)
22(1)
22(1)
29(1)
38(1)
28(1)
21(1)
21(1)
27(1)
31(1)
24(1)
22(1)

2(1)
6(1)
1(1)
0(1)
1(1)
5(1)
0(1)
1(1)
-2(1)
-8(1)
-1(1)
3(1)
-1(1)
1(1)
-1(1)
3(1)
7(1)
0(1)

-2(1)
-7(1)
1(1)
1(1)
-2(1)
3(1)
-3(1)
-3(1)
-1(2)
-4(1)
-5(1)
1(1)
3(1)
0(1)
-1(2)
6(1)
0(1)
-2(1)

-3(1)
0(1)
1(1)
-3(1)
1(1)
4(1)
2(1)
1(1)
3(1)
3(1)
-2(1)
0(1)
1(1)
2(1)
-2(1)
-2(1)
2(1)
-2(1)

Table 5. Hydrogen coordinates ( X 104) and isotropic displacement parameters (pm2x 10'1)

for x2068fin.

X y z U(eq)
H(1IN1) -530(30) 2230(20) 2107(10) 29(5)
H(101) 4400(30) 90(30) 4291(13) 54(8)
H(1) 900(20) 2749(19) 3018(10) 24(5)
H(4) 3290(20) -1320(19) 2325(9) 25(5)
H(5) 2420(20) -2340(20) 1410(10) 31(5)
H(6) 490(20) -1530(20) 835(10) 26(5)
H(7) -650(20) 420(20) 1151(10) 29(5)
H(9) 2777(19) -6(19) 3513(8) 16(4)
H(12) 7550(30) -600(20) 3679(11) 37(6)
H(13) 8330(20) 110(20) 2675(9) 28(5)
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H(15)
H(16A)
H(16B)
H(16C)
H(19)
H(20)
H(21)
H(22)
H(24)
H(25)
H(26)
H(27)
H(28)

4470(20)
5410(20)
5860(20)
6820(30)
1390(20)
2420(30)
3670(20)
3930(20)
200(20)
-710(20)
30(20)
1660(30)
2580(30)

1609(18)
1530(20)
2850(20)
2330(20)
2131(19)
4180(20)
4730(20)
3235(19)

51(19)

-2030(20)
-3200(20)
-2240(20)

-200(20)

2307(9)
1308(9)
1647(10)
1080(11)
5295(10)
5222(12)
4296(10)
3470(10)
3758(9)
3974(10)
4862(9)
5558(11)
5362(11)

20(5)
28(5)
29(5)
35(6)
22(5)
45(7)
39(6)
26(5)
23(5)
25(5)
26(5)
41(6)
41(6)
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