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1. General remarks

All the reactions were carried out in oven-dried glassware. Progress of reactions was monitored by Thin
Layer Chromatography (TLC) while purification of crude compounds was done by column
chromatography using Silica gel (Mesh size 100-200). The NMR spectra were recorded on Bruker-400
MHz NMR spectrometer (400 MHz for '"H NMR and 100 MHz for 3C NMR) with CDClsor (CD3),SO
as the solvent and TMS as an internal reference. Integrals are in accordance with assignments; Coupling
constants were reported in Hertz (Hz). All 13C spectra are proton-decoupled.. Multiplicity is indicated as
follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad
singlet). FTIR spectra were recorded on a Perkin-Elmer RX-IFT-IR and absorbencies are reported in
cm-1. HRMS analyses were recorded using Q-T of Micro mass spectrometer (different mass analyses
based on the availability of instruments). Yields refer to quantities obtained after chromatography.
Absorption spectra were recorded using JASCO V-670 spectrophotometer. Steady-state fluorescence
spectra were recorded on Hitachi F-7000 FL spectrofluorophotometer by excitation at the respective
absorption maxima. Quantum yields of compounds were estimated by comparison with the known
quantum yields of anthracene in ethanol (® = 0.27) at an excitation wavelength of 246 nm using the
following equation.

D;= D . I/Ig. ODR/OD. n?/n3g

where @ is the quantum yield, I is the integrated intensity, OD is the optical density, and n is the
refractive index. The subscript R refers to anthracene.

The molar extinction coefficient (¢) was calculated using Beer—Lambert’s law

A =¢gcl

The Stoke‘s Shift was calculated using the following equation.

Ad= 107/ )‘-max(Absorption)' 107/ }Vmax(Emission)
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Experimental Procedures

Synthesis of 1-(2-Amino-5-bromophenyl)ethanone: !

To a stirred solution of 1-(2-aminophenyl)ethanone (0.5 g, 3.7 mmol) in 5.0mL of CH;CN at 0 °C was
added dropwise N-bromosuccinimide (0.66 g, 3.7 mmol) dissolved in 5.0mL CH;CN. Allowed the
mixture to attain room temperature, and continued to stir at room temperature for 3 hours. Removal of
the solvent under reduced pressure and purification through a column of silica gel (petroleum ether:

ethyl acetate = 5: 1) afforded 1-(2- amino-5-bromophenyl)ethenone as a yellow solids. M. P: 86-88 °C.

Synthesis of 1-(2-Amino-3,5-dibromophenyl)ethanone:?

To a stirred solution of 1-(2-aminophenyl)ethanone (0.5 g, 3.7 mmol) in 5.0mL of CH;CN at 0 °C was
added dropwise N-bromosuccinimide (1.32 g, 7.4 mmol) dissolved in 10.0mL CH;CN. Allowed the
mixture to attain room temperature, and continued to stir at room temperature for 3 hours. Removal of
the solvent under reduced pressure and purification through a column of silica gel (petroleum ether:
ethyl acetate = 5: 1) afforded 1-(2-Amino-3,5-dibromophenyl)ethenone as a brown solids. M. P: 129-
131 °C.

General procedure for the synthesis of compound 3 a-d :

2-Aminoarylketone 1 (2.0 mmol) and 1,4 cyclohexanedione 2 (1.0 mmol) were mixed with the given
amount of p-TsOH and introduced into a test tube (10.0mL). The reaction mixture was kept in a
preheated oil-bath for 120 sec at 100 °C. When the reaction was completed (Initially, the reaction
mixture turned to clear liquid at the preheated conditions. Then, immediately the product was
precipitated. The completion of the reaction could be monitored by TLC), it was cooled to room
temperature, and water (3.0mL) was added to the reaction mixture. The resulting suspension was
neutralized by adding sodium bicarbonate to it. Then the mixture was stirred for 5 min and the solid was
collected by B uchner filtration, washed with H,O (6.0 mL x3), and dried in a desiccator to give the

desired product.

General procedure for the synthesis of compound 6 a-k :

A mixture of compound 3 b,c (0.191 mmol), arylboronic acids (0.229 mmol), Pd(OAc), (20 mol%) and
K,COj3 (0.229 mmol) in 3.0 mL of DMF-H,O (2:1) was stirred at 100 °C for 3 hours. After completion
of the reaction (monitored by TLC), the residue was extracted with EtOAc and washed with saturated

brine. The organic layer was dried over anhydrous Na,SO, and purified through a silica gel column
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chromatography by gradient elution using EtOAc: hexane to afford the desired compounds in very good

yields.

NBS bromination of compound 3a:

Treat a solution of 13,14-dimethyl-6,7-dihydrodibenzo[b,j][4,7] phenanthroline (310 mg, 1.0 mmol) in
acetonitrile (10.0mL) with N-bromosuccinimide (356 mg, 2.0 mmol). Stir the mixture at 80 °C for 3
hours. The reaction mixture was cooled to room temperature. Evaporated the solvent under reduced
pressure and the compound was extracted with ethyl acetate. The organic phase was washed with water.

Purified the compound by passing through column of silica gel (10% EtOAc/Hexane).

General procedure for the synthesis of compound 8 :

A mixture of compound 3 b (0.191 mmol), 2,3-dimethylaniline (0.229 mmol), Pd(dppf),Cl, (10 mol%),
SPhos (20 mol%), and NaOz-Bu (0.916 mmol) in 4.0mL of 1,4-Dioxane was Stirred at 110 °C for 12
hours. After the reaction was completed (monitored by TLC), the residue was extracted with EtOAc and
washed with saturated brine. The organic layer was dried over anhydrous Na,SO, and purified through
a silica gel column chromatography by gradient elution using EtOAc: hexane to afford compounds in

very good yields.
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Spectral data of Synthesised derivatives

13, 14-dimethyl-6,7-
dihydrodibenzo[b,j][4,7 |phenanthroline (3a)

Nature: White powder; Yield: 94%; Rf (50% EtOAc-
Hexane): 0.46, M. P: 298-300 °C.

FTIR(KBI)V,ns: 827, 906, 1554, 1672, 2937 cm’!;

TH NMR (400 MHz, CDCly): § 8.02 (t, J = 8.1 Hz, 4H),
7.69 — 7.65 (m, 2H), 7.53 (t, J = 7.6 Hz, 2H), 3.30 (d, J =
10.3 Hz, 2H), 3.13 (d, J = 10.4 Hz, 2H), 2.49 (s, 6H).

13C NMR (101 MHz, CDCl;): § 161.6, 145.9, 141.9,
129.7,128.9, 127.8, 126.4, 126.2, 124.5, 34.2, 17.6.

DEPT 135 (101 MHZ, CDCL): 5 129.7, 128.9, 126.2,
124.5,34.2 (1), 17.6 ().

HRMS-ESI: Calcd. for C,HigN, [M+tH] + m/z:
311.1548; Found 311.1554

2,11-dibromo-13, 14-dimethyl-6,7-
dihydrodibenzo[b,j][4,7] phenanthroline (3b)
Nature: Green powder; Yield: 93 %; Rf (40% EtOAc-

Hexane): 0.40, M. P: : 299-301 °C.

FTIR(KBr)v,,.: 825, 1068, 1309, 1483 cm’!;

TH NMR (400 MHz, CDCly): § 8.22 (d, J = 2.1 Hz,
2H), 7.95 (d, J = 8.9 Hz, 2H), 7.80 (dd, J = 8.9, 2.1 Hz,
2H), 3.33 (d, J = 10.4 Hz, 2H), 3.16 (d, J = 10.4 Hz,
2H), 2.51 (s, 6H).

13C NMR (101 MHz, CDCl;): § 162.0, 144.9, 140.9,
133.0, 130.8, 129.0, 127.0, 126.8, 120.2, 34.2, 17.6.

DEPT 135 (101 MHZ, CDClLy): § 133.2, 130.9, 127.1,
34.3 (1),17.7 (7).

HRMS-ESI: Calcd. for C,HBr,N, [M+H] + m/z:
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466.9758; Found 466.9750
2,4,9,1 1-tetrabromo-13, 14-dimethyl-6,7-
dihydrodibenzo[b,j][4,7] phenanthroline (3¢)

Nature: Brown powder; Yield: 90 %; Rf (30%
EtOAc-Hexane): 0.46, M. P: : 299-301 °C.

FTIR(KBr)Vna: 704, 835, 1271, 1597 cm'';

'H NMR (400 MHz, CDCl;): § 8.11 (d, J = 6.5 Hz,
4H), 3.40 (d, J = 10.7 Hz, 2H), 3.12 (d, J = 10.6 Hz,
2H), 2.47 (s, 6H).

13C NMR (101 MHz, CDCl;): 6 152.7, 146.7, 140.0,
139.2, 135.1, 130.1, 129.6, 128.5, 128.4, 127.8, 127.6,
127.3, 126.5, 126.0, 123.7, 28.3, 25.5, 14.1.

DEPT 135 (101 MHZ, CDCLy): 132.4, 123.2, 30.6 (}),
14.1 (7).

HRMS-ESI: Calcd. for C,,Hi4BryN, [M+H] + m/z:
622.7968; Found: 622.7952

2,11-dichloro-13,14-diphenyl-6,7-dihydrodibenzo[b,j]
[4,7]phenanthroline (3d)

Nature: Brown powder; Yield: 88%; Rf (30% EtOAc-
Hexane): 0.50, M. P: : 250-252 °C.

FTIR(KBr)vn.: 702, 827, 1020, 1076, 1157, 1477 cm®
1.

b

H NMR (400 MHz, CDCl;): § 7.93 (d, ] = 8.9 Hz,
2H), 7.58 (d, J = 2.2 Hz, 2H), 7.51 (dd, J = 8.9, 2.3 Hz,
2H), 7.21 — 6.84 (m, 6H), 6.60 — 6.09 (m, 4H), 3.36 (d, J
= 10.4 Hz, 2H), 3.22 (d, J = 10.6 Hz, 2H).

13C NMR (101 MHz, CDCLy): § 162.7, 145.8, 145.7,
134.9, 132.0, 130.5, 128.7, 128.1, 126.8, 125.6, 125.0,
34.9.

DEPT 135 (101 MHZ, CDCLy): 5 130.5, 128.7, 128.1,
125.0, 34.9 (}).
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HRMS-ESI: Calcd. for C32H20C12N2 [M+H] +m/z:
503.1078; Found 503.1041

13, 14-dimethyl-2, 1 I-diphenyl-6, 7-dihydrodibenzo
[b,j][4,7] phenanthroline (6a)

Nature: Yellow powder; Yield: 92%; Rf (40%
EtOAc-Hexane): 0.46, M. P: : 269-271 °C.

FTIR(KBr)vy,,: 700, 758, 839, 1487, 3280 cm™!;

IH NMR (400 MHz, CDCly): § 8.17 (d, /= 1.8 Hz,
2H), 8.09 (d, J = 8.6 Hz, 2H), 7.93 (dd, J = 8.6, 2.0 Hz,
2H), 7.70 — 7.67 (m, 4H), 7.45 (t, J = 7.6 Hz,4H), 7.35
(t,J=7.4 Hz, 2H), 3.31 (d, J= 10.3 Hz, 2H), 3.16 (d, J
— 10.4 Hz, 2H), 2.55 (s, 6H).

13C NMR (101 MHz, CDCl;): 5 161.7, 145.5, 141.8,
141.0, 139.1, 129.5, 129.3, 129.1, 127.9, 127.8, 127.6,
126.8, 122.6,34.4, 17.7.

DEPT 135 (101 MHZ, CDCl;): 129.5, 129.3, 129.1,
127.8, 127.6, 122.6, 34.4 (}), 17.7 ().
HRMS-ESI: Calcd. for C34Hy¢N, [M+H] + m/z:

463.2174; Found 463.2177

13, 14-dimethyl-2,11-di(naphthalen-1-yl)-6,7-
dihydrodibenzo [b,j][4,7]phenanthroline (6b)

Nature: Yellow powder; Yield: 87%; Rf (40%
EtOAc-Hexane): 0.47, M. P: : 270-272 °C.

FTIR(KBr)v,,: 755, 1585, 2922 cm™;

'H NMR (400 MHz, CDCL): 5 8.13 (d, J = 8.5 Hz,
2H), 8.09 (s, 2H), 7.86 — 7.79 (m, 8H), 7.51 — 7.34 (m,
8H), 3.37 (d, J = 10.2 Hz, 2H), 3.20 (d, J = 10.2 Hz,
2H), 2.49 (s, GH).

13C NMR (101 MHz, CDCl;): 3 161.8, 145.4, 141.9,
139.9, 138.8, 133.9, 132.1, 131.8, 128.6, 128.5, 128.2,
127.8, 127.4, 126.8, 126.4, 126.0, 125.9, 125.5, 34.3,
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17.7.

DEPT 135 (101 MHZ, CDCl;): 132.1, 128.6, 128.5,
128.2, 127.4, 126.4, 126.0, 125.9, 125.5, 34.3 ({), 17.7

M.
HRMS-ESI: Calcd. for C4oH;30N, [M+H] + m/z:
563.2487; Found 563.2482

4,4'-(13,14-dimethyl-6,7-dihydrodibenzo[b,j][4,7]
phenanthroline-2,11-diyl)dibenzonitrile (6¢)

Nature: Yellow powder; Yield: 90%; Rf (40%
EtOAc-Hexane): 0.47, M. P: : 225-226 °C.

FTIR(KBr)v,.x: 821, 1020, 1209, 1514, 1602, 2223,
2922, 3305 cm’l;

IH NMR (400 MHz, CDCL): § 8.25 (d, J = 1.8 Hz,
2H), 8.22 (d, J = 8.6 Hz, 2H), 8.04 — 7.97 (m, 4H), 7.94
(d, J = 7.3 Hz21H), 7.73 — 7.60 (m, 4H), 3.43 (d, J =
10.4 Hz, 2H), 3.25 (d, ] = 10.3 Hz, 2H), 2.66 (s, 6H).

13C NMR (101 MHz, CDCl;): 6 162.1, 142.2, 141.7,
137.7, 131.7, 131.4, 131.0, 129.8, 129.6, 129.1, 127.9,
126.9, 124.5,124.5, 124.4, 124.4, 122.9,34.2, 17.8.

DEPT 135 (101 MHZ, CDCl;): 130.2, 130.2, 129.6,
128.9, 127.6, 127.6, 125.7, 122.6, 34.2 (}), 17.6 (1).

HRMS-ESI: Calced. for C36H24N4 [M+H] + m/z:
513.2079; Found 513.2074

2,11-bis(3-chlorophenyl)-13, 14-dimethyl-6, 7-
dihydrodibenzo [b,j][4,7 |[phenanthroline (6d)

Nature: Yellow powder; Yield: 93%; Rf (40%
EtOAc-Hexane): 0.44, M. P: : 158-160 °C.

FTIR(KBr)vy.x: 779, 837, 1473, 1566, 2962 cm™';

'H NMR (400 MHz, CDClL): 5 8.11 (d, J = 1.7 Hz,
2H), 8.05 (d, J = 8.6 Hz, 2H), 7.83 (dd, J = 8.7, 1.8 Hz,
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2H), 7.62 (s, 2H), 7.51 (d, J = 7.6 Hz, 2H), 7.34 — 7.25
(m, 2H), 3.28 (d, J = 10.3 Hz, 2H), 3.12 (d, /= 10.4 Hz,
2H), 2.52 (s, 6H).

13C NMR (101 MHz, CDCl;): § 162.1, 145.8, 142.8,
141.9, 137.6, 135.0, 130.3, 129.7, 129.0, 127.9, 127.8,
127.7,126.9, 125.8, 122.8, 34.3, 17.7.

DEPT 135 (101 MHZ, CDCl;): 130.3, 129.7, 129.0,
127.8,127.7, 125.8, 122.8, 34.3 (1), 17.75 (1).

HRMS-ESI: Calcd. for C34Ho4CLN, [M+H] + m/z:
531.1395; Found: 531.1374

2,11-bis(3,5-dichlorophenyl)-13, 14-dimethyl-6, 7-
dihydrodibenzo [b,j][4,7]|phenanthroline (6e)

Nature: Yellow powder; Yield: 90%; Rf (40%
EtOAc-Hexane): 0.42, M. P: : 248-250 °C.

FTIR(KBr)v,,,,: 734, 804, 1446, 1523, 1597 cm’!;

'H NMR (400 MHz, CDCL): § 8.13 — 8.10 (m, 4H),
7.86 (dd, J = 8.7, 1.9 Hz, 2H), 7.55 (t, J = 2.1 Hz, 4H),
7.34 (t, J= 1.7 Hz, 2H), 3.34 (d, J = 10.4 Hz, 2H), 3.21
—3.14 (m, 2H), 2.57 (s, 6H).

13C NMR (101 MHz, CDCl3): & 152.7, 146.7, 140.0,
139.2, 135.1, 130.1, 129.6, 128.5, 128.4, 127.8, 127.6,
127.3,126.5, 126.0, 123.7, 28.3, 14.1.

DEPT 135 (101 MHZ, CDCL): 126.2, 125.1, 124.0,
122.4, 122.2,120.9, 119.3, 30.5 (}), 14.1(}).

HRMS-ESI: Caled. for C34H22C14N2 [M+H] +
m/z:599.0615; Found: 599.0614

13, 14-dimethyl-2, 1 1-bis(3-nitrophenyl)-6, 7-
dihydrodibenzo [b,j][4,7 |phenanthroline (6f)

Nature: Yellow powder; Yield: 88%; Rf (40%
EtOAc-Hexane): 0.47, M. P: : 179-181 °C.

FTIR(KBr)v,,.: 686, 754, 1205, 1413, 1597 cm™;
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TH NMR (400 MHz, CDCly): 5 8.20 (s, 2H), 8.15 (d, J
= 8.6 Hz, 2H), 7.93 (d, J = 8.7 Hz, 2H), 7.72 (s, 2H),
7.61 (d, J = 7.6 Hz, 2H), 7.42 (t, ] = 7.8 Hz, 2H), 7.36
(d, ] = 8.0 Hz, 2H), 3.38 (d, J = 10.3 Hz, 2H), 3.22 (d, J
= 10.3 Hz, 2H),
2.62 (s, 6H).

13C NMR (101 MHz, CDCLy): § 161.9, 145.6, 142.7,
141.9, 137.5, 134.9, 130.2, 129.6, 128.9, 127.8, 127.7,
127.6, 126.8, 125.7, 122.7, 34.2, 17.6.

DEPT 135 (101 MHZ, CDCl;): 130.3, 129.7, 129.0,
127.8, 127.7, 125.8, 122.7, 34.3 (1), 17.7 (1).

HRMS-ESI: Calced. for C3sHuN,O4 [M+H] +
m/z:553.1876; Found: 533.1887

13,14-dimethyl-2,4,9,1 1 -tetraphenyl-6,7-
dihydrodibenzo[b,j][4,7] phenanthroline (6g)

Nature: White powder; Yield: 90%; Rf (40% EtOAc-
Hexane): 0.45, M. P: : 182-184 °C.

FTIR(KBr)Vnax: 736, 829, 1220, 1471, 1589 cm’';
'H NMR (400 MHz, CDCls): & 8.21 (s, 2H), 7.99 (s,

2H), 7.75- 7.72 (m, 8H), 7.47 (t, J = 7.5 Hz, 8H), 7.39
(t,J = 7.5 Hz, 4H), 3.33- 3.03 (m, 4H), 2.63 (s, 6H).

13C NMR (101 MHz, CDCl;): 6 148.1, 142.9, 127.4,
126.9, 120.3, 115.0, 112.3,31.7, 21.4.

DEPT 135 (101 MHZ, CDCL): 142.7, 127.3, 126.8,
114.9, 31.0(1), 21.4 (}).

HRMS-ESI: Calcd. for CyH3yN, [M+H] + m/z:
615.2800; Found: 615.2809

2,11-di([1,1"-biphenyl]-2-yl)-13, 14-dimethyl-6,7-
dihydrodibenzo [b,j][4,7]phenanthroline (6h)

Nature: Yellow powder; Yield: 89%; Rf (40%
EtOAc-Hexane): 0.46, M. P: : 184-186 °C.
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FTIR(KBr)vp.x: 549, 815, 1118, 1303, 1440, 1552 cm™

b

H NMR (400 MHz, DMSO-d6): & 8.43 (s, 2H), 8.06
(s, 2H), 7.98 (d, J = 7.8 Hz, 4H), 7.81 (d, J = 7.7 Hz,
4H), 7.60 — 7.49 (m, 8H), 7.44 (m, 4H), 3.12 — 3.00 (m,
4H), 2.70 (s, 6H).

13C NMR (101 MHz, DMSO-d6): & 160.8, 158.9,
146.1, 144.9, 144.9, 136.0, 132.8, 130.8, 130.7, 129.3,
129.1, 126 .4, 119.0, 116.5, 114.7, 107.3, 34.6, 16.2.

DEPT 135 (101 MHZ, DMSO-d6): 136.0, 132.8,
130.7, 129.3, 126.4, 116.5, 34.6 (}), 16.2 (7).

HRMS-ESI: Caled. for C4H34N, [M+H] + m/z:
615.2800; Found: 615.2806

13, 14-dimethyl-2, 1 1-bis(4-(trifluoromethyl)phenyl)-6,7-
dihydrodibenzo[b,j][4,7]phenanthroline (6i)

Nature: Yellow powder; Yield: 90%; Rf (40%
EtOAc-Hexane): 0.45, M. P: : 182-184 °C.

FTIR(KBr)v.: 754, 896, 1126, 1207, 1413, 1596 cm™
1.

b

'H NMR (400 MHz, CDCly): 5 8.18 (d, ] = 6.8 Hz,
4H), 7.94 (d, ] = 11.3 Hz, 4H), 7.87 (d, ] = 7.2 Hz, 2H),
7.60 (q, J = 7.7 Hz, 4H), 3.40 (d, J = 10.2 Hz, 2H), 3.18
(d, J=9.8 Hz, 2H), 2.60 (s, 6H).

13C NMR (101 MHz, CDCl;): § 161.9, 142.6, 141.7,
137.9, 131.7, 131.4, 131.4, 129.6, 129.6, 129.3, 127.9,
126.8, 125.6, 124.5, 124.4, 124.4, 122.9, 33.9, 17.8.

DEPT 135 (101 MHZ, CDCL): 130.9, 129.6, 129.3,
124.5,124.4, 124.3,122.9, 33.9 (]), 17.8 (1).

HRMS-ESI: Calcd. for C36H24F6N2 [M+H] + m/z:
599.1922; Found: 599.1924

13, 14-dimethyl-2, 1 1-di(phenanthren-9-yl)-6,7-
dihydrodibenzo[b,j] [4,7 [phenanthroline (6j)

10
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Nature: White powder; Yield: 88%; Rf (40% EtOAc-
Hexane): 0.47, M. P: : 275-277 °C.

FTIR(KBr)vp.x: 729, 958, 1097, 1226, 1460, 1593 cm"
1.

b

'H NMR (400 MHz, CDCly): § 8.74 (d, J = 8.1 Hz,
2H), 8.68 (d, J = 8.0 Hz, 2H), 8.16 (s, 4H), 7.86 (d, J =
8.0 Hz, 6H), 7.74 (s, 2H), 7.60 (m, 6H), 7.48 (t, J= 7.3
Hz, 2H), 3.41 (d, J= 10.2 Hz, 2H), 3.23 (d, /= 10.1 Hz,
2H), 2.53 (s, 6H).

13C NMR (101 MHz, CDCl3): 5 161.9, 145.4, 142.1,
138.9, 138.4, 132.1, 131.5, 131.2, 130.8, 130.2, 128.8,
128.7, 128.2, 127.9, 127.1, 127.0, 126.9, 126.8, 126.8,
125.5,123.2,122.7,34.4, 17.8.

DEPT 135 (101 MHZ, CDCl;): 130.2, 126.0, 128.5,
126.6, 126.2, 124.6, 33.8 (}), 17.8 (1).

HRMS-ESI: Calcd. for CsoH3sN, [M+H] + m/z:
663.2800; Found: 663.2836

13,14-dimethyl-2,11-di(pyren-4-yl)-6,7-
dihydrodibenzo[b,j][4,7] phenanthroline (6K)

Nature: Yellow powder; Yield: 82%; Rf (40%
EtOAc-Hexane): 0.49, M. P: : 280-282 °C.

FTIR(KBr)v,,.x:718, 835, 970, 1175, 1584, 2847, 2919,
3039 cm;

TH NMR (400 MHz, CDCL): § 8.32 (d, J = 8.0 Hz,
2H), 8.26 (s, 2H), 8.23 (dd, J = 7.8, 3.6 Hz, 2H), 8.18 (s,
6K) 1H), 8.16 (s, 1H), 8.15 (s, 1H), 8.13 (d, J = 5.7 Hz, 3H),
8.08 (d, J = 3.7 Hz, 4H), 8.05 (s, 1H), 8.02 (d, J = 4.7
Hz, 3H), 8.00 (s, 1H), 8.00 — 7.94 (m, 3H), 3.54 (s, 2H),
3.28 (d,J = 10.5 Hz, 2H), 2.60 (s, 6H).

13C NMR (101 MHz, CDCl;): 6 141.4, 139.8, 132.8,
127.1, 125.6, 123.0, 122.8, 120.5, 120.4, 118.7, 108.5,
42.1,29.2.

DEPT 135 (101 MHZ, CDCLy): 127.01, 125.5, 120.4,
120.3, 118.6, 108.3, 41.9 (]), 29.1 (}).

11
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HRMS-ESI: Calcd. for C54H34N2 [M+H] + m/z:
711.2800; Found: 711.2809

N2,N11-bis(2,3-dimethylphenyl)-13, 14-dimethyl-6,7-
dihydrodibenzo[b,j][4,7|phenanthroline-2, 1 I-diamine
®)

Nature: Red powder; Yield: 89%; Rf (50% EtOAc-
Hexane): 0.50, M. P: : 193-195 °C.

FTIR(KBr)v,,.x:794, 1004, 1095, 1201, 1463, 1593,
2926, 3275 cm!;

'H NMR (400 MHz, CDCl;): § 7.86 (d, J = 8.9 Hz,
1H), 7.25 (d, J = 9.0 Hz, 1H), 7.20 (s, 1H), 7.15 (d, J =
7.9 Hz, 1H), 7.04 (t, J = 7.7 Hz, 1H), 6.91 (d, J = 7.4
Hz, 1H), 5.63 (s, 1H), 3.18 (d, J = 10.1 Hz, 1H), 3.05 (d,
J=10.1 Hz, 1H), 2.29 (d, J = 2.2 Hz, 6H), 2.16 (s, 3H).

13C NMR (101 MHz, CDCLy): 5 158.6, 143.0, 141.5,
140.4, 139.7, 138.3, 130.0, 129.3, 129.0, 126.9, 126.3,
125.5, 121.9, 119.4, 106.7, 34.2, 20.8, 17.6, 14.0.

DEPT 135 (101 MHZ, CDCly): 130.0, 126.3, 125.5,
121.9, 119.4, 106.7, 34.2 (1), 20.8 (1), 17.6 (1), 14.0 (}).

HRMS-ESI: Calcd. for Cs;gH3;¢Ny [M+H] + m/z:
549.3018; Found: 548.2929

13,14-bis(bromomethyl)-6,7-
dihydrodibenzo[b,j][4,7]phenanthrolin
e (9a)

Nature: Red powder; Yield: 68%; Rf (40% EtOAc-
Hexane): 0.42, M. P: : 359-361 °C.

FTIR(KBr)v.: 549, 815, 1120, 1303, 1440, 1552 cm®
1.

b
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'H NMR (400 MHz, CDCL): 5 8.18 (d, J = 8.3 Hz,
2H), 8.09 (d, J = 8.3 Hz, 2H), 7.80 — 7.70 (m, 2H), 7.67
~7.59 (m, 2H), 4.92 (d, J = 10.7 Hz, 2H), 4.69 (d, J =
10.6 Hz, 2H), 3.34 (d, J = 10.5 Hz, 2H), 3.19 — 3.09 (m,
2H).

13C NMR (101 MHz, CDCl3): 3 161.5, 147.1, 139.5,
130.7, 129.4, 126.9, 125.5, 124.8, 124.0, 34.0, 25.8.

DEPT 135 (101 MHZ, CDCLy): 131.0, 129.3, 127.5,
124.9,33.9 (1), 25.8 (}).

HRMS-ESI: Calcd. for CpH¢sBr,N, [M+H] + m/z:
466.9758; Found: 466.9757

13-(bromomethyl)-14-methyl-6, 7-
dihydrodibenzo[b,j][4,7] phenanthroline (9b)

Nature: Brown powder; Yield: 24%; Rf (40% EtOAc-
Hexane): 0.46, M. P: : 355-356 °C.

FTIR(KBr)v,.x: 736, 829, 1006, 1074, 1222, 1388,
1471, 1589 cm’!;

'H NMR (400 MHz, CDCL): § 8.17 (d, J = 8.3 Hz,
1H), 8.12 (d, J = 8.3 Hz, 1H), 8.10 — 8.03 (m, 1H), 8.00
(dd, J = 8.4, 0.7 Hz, 1H), 7.72 (m, 2H), 7.66 — 7.53 (m,
2H), 5.00 (d, J = 10.6 Hz, 1H), 4.63 (t, J = 6.9 Hz, 1H),
3.49 —3.27 (m, 2H), 3.15 (m, 2H), 2.52 (s, 3H).

13C NMR (101 MHz, CDCl,): § 161.4, 161.4, 147.0,
139.6, 130.5, 130.2, 129.3, 128.7, 127.6, 126.8, 126.6,
125.6, 125.4, 124.8, 124.6, 33.8, 26.1, 17.3.

DEPT 135 (101 MHZ, CDCly): 130.5, 130.2, 129.3,
128.7, 126.8, 126.6, 124.8, 124.6, 33.8(]), 26.1(}), 17.3

(M-

HRMS-ESI: Calcd. for C,H7;BrN, [M+H] + m/z:
389.0653; Found: 389.0666

References
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SI Figure :1
(a) Normalised absorption spectra of compound 3a recorded at C 2x10-5 M at 298 K
(b) Normalised emission spectra of compound 3a recorded at C 2x10-5 M at 298 K

SI Table :1 : Photophysical properties of compound 3a

Entry Solvent Absorption? Emission? Molar Stoke’s Quantum
Jmax, abs Jmax, emi Extinction shift yield (®)°
(nm) (nm) Coefficient A v
x 104 x 10%
(e)m-m * (cmh)b
1. Hexane 256, 329 369 5.8975 1.1962 0.4056
2. CH,Cl, 254, 329 372 3.0875 1.2488 0.5997
3. EtOAc 257,328 370 4.1235 1.1883 0.5624
4. Methanol 257,327 369 4.5657 1.1810 0.1837
5. CH;CN 256, 327 371 4.3265 1.2108 0.5367
6. DMF 269, 329 373 1.3024 1.0365 0.8953
7. DMSO 257, 330 377 3.3570 1.2385 0.4641
aRecorded at 298 K.

bStoke’s shift = Amax, abs = Amax, emi [cM 7'].
‘Determined with anthracene as a standard ®, = 0.27 at excitation wavelength 246 nm.
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SI Figure:2

(a) Normalised absorption spectra of compound 6a recorded at C 2x10-5 M at 298 K
(b) Normalised emission spectra of compound 6a recorded at C 2x10-5 M at 298 K

SI Table :2 : Photophysical properties of compound 6a
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Entry Solvent Absorption? Emission? Molar Stoke’s Quantum
Jmax, abs Jmax, emi Extinction shift yield (®))°
(nm) (nm) Coefficient Av
x 10% x 104
(e)m-m* (cmh)b
1. Hexane 277 372 8.4675 0.9219 0.3641
2. Toluene 288 376 4.5805 0.8126 0.8974
3. CH,Cl, 292 376 3.2260 0.7650 0.5122
4. EtOAc 279 376 8.6865 0.9246 0.6615
5. Methanol 277 380 5.0952 0.9785 0.1213
6. CH;CN 278 381 5.7700 0.9724 0.0598
7. DMF 281 381 3.7900 0.9340 0.7915
8. DMSO 283 383 5.2665 0.9226 0.7407
aRecorded at 298 K.

bStoke’s shift = Amax, abs = Amax, emi [€M ']
‘Determined with anthracene as a standard ®, = 0.27 at excitation wavelength 246 nm.
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(a) Normalised absorption spectra of compound 6d recorded at C 2x10-5 M at 298 K
(b) Normalised emission spectra of compound 6d recorded at C 2x10-5 M at 298 K

SI Table :3 : Photophysical properties of compound 6d

Entry Solvent Absorption*  Emission® Molar Stoke’s Quantum
Amax, abs JAmax, emi Extinction shift yield (®)°
(nm) (nm) Coefficient A
x 10% x 104
(e)m-m* (cmh)b
1. Hexane 278 372 7.4475 0.9089 0.4578
2. Toluene 289 374 5.2830 0.7864 0.9049
3. CH,Cl, 294 374 3.7135 0.7427 0.5281
4. EtOAc 280 373 7.1560 0.8904 0.6748
5. Methanol 277 376 7.2067 0.9505 0.2489
6. CH;CN 279 373 7.1685 0.9032 0.1697
7. DMF 282 376 3.1415 0.8865 0.8152
8. DMSO 284 378 6.3665 0.8756 0.7471
aRecorded at 298 K.

bStoke’s shift = Apax, abs = Amax, emi [€M 1]

‘Determined with anthracene as a standard ®,= 0.27 at excitation wavelength 246 nm.
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SI Figure :4 :
(a) Normalised absorption spectra of compound 6f recorded at C 2x10-5 M at
298 K
(b) Normalised emission spectra of compound 6f recorded at C 2x10-5 M at 298
K
SI Table :4 : Photophysical properties of compound 6f
Entry Solvent Absorption*  Emission? Molar Stoke’s Quantum
/Amax, abs Amax, emi Extinction shift yield (®)°
(nm) (nm) Coefficient A D
x 10* x 10*
(e)m-m* (cm )b
1. Hexane 277 376 8.8975 0.9505 0.0904
2. Toluene 288 385 4.7150 0.8748 0.0746
3. CH,(Cl, 292 380 3.1770 0.7930 0.0242
4. EtOAc 279 376 6.2330 0.9246 0.0495
19
5. Methanol 276 381 6.0666 0.9985 0.0450
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SI Figure :5 :

(a) Normalised absorption spectra of compound 8 recorded at C 2x10-3 M at 298 K
(b) Normalised emission spectra of compound 8 recorded at C 2x10-> M at 298 K

SI Table :5 : Photophysical properties of compound 8

Entry Solvent Absorption? Emission? Molar Extinction  Stoke’s shift A
Amax, abs (nm) Amax, emi Coefficient x 104
(nm) x 104 0

(e)m-m* (cmh)b

1. Hexane 299, 379 421 1.4301 0.9691

2. Toluene 302, 384 438 2.6726 1.0281

3. Dioxane 305, 390 468 2.9364 1.1419

4. THF 304, 388 463 3.1162 1.1296

5. Methanol 301, 395 492 2.9746 1.2897

6. CH;CN 301, 385 484 3.2491 1.2561
aRecorded at 298 K.

bStoke’s shift = Amax. abs = Amax, emi [cm 1]
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SI Figure :6 :

(a) Absorption spectra of compound 3a recorded at C 2x10° M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)= 257 nm)

(b) Emission spectra of compound 3a recorded at C 2x10-> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=369 nm)
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SI Figure :7 :

(a) Absorption spectra of compound 6a recorded at C 2x10° M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=278 nm)

(b) Emission spectra of compound 6a recorded at C 2x10-5 M at 298 K in
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acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)= 380nm)
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SI Figure :8 :

(a) Absorption spectra of compound 6d recorded at C 2x10> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=279 nm)

(b) Emission spectra of compound 6d recorded at C 2x10-> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=375 nm)
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SI Figure :9 :

(a) Absorption spectra of compound 6f recorded at C 2x10> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=279 nm)

(b) Emission spectra of compound 6f recorded at C 2x10~> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=379 nm)
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SI Figure :10 :
(a) Absorption spectra of compound 8 recorded at C 2x10-> M at 298 K in

acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=302 nm)
(b) Emission spectra of compound 8 recorded at C 2x10-> M at 298 K in
acetonitrile:Water (1:3, 1:1, 3:1). (Amax, abs (nm)=506 nm)
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SI Figure. 19: 3C NMR spectrum of compound 3b
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SI Figure. 20: DEPT-135 spectrum of compound 3b
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SI Figure. 21: FTIR spectrum of compound 3b
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SI Figure. 22: HRMS spectrum of compound 3b
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SI Figure. 23: '"H NMR spectrum of compound 3¢
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SI Figure. 24: Expansion of 'H NMR spectrum of compound 3¢
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SI Figure. 25: 3C NMR spectrum of compound 3¢
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SI Figure. 26: DEPT-135 spectrum of compound 3¢
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SI Figure. 27: FTIR spectrum of compound 3¢
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SI Figure. 28: HRMS spectrum of compound 3¢
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SI Figure. 29: '"H NMR spectrum of compound 3d
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SI Figure. 30: '3C NMR spectrum of compound 3d
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SI Figure. 31: DEPT-135 spectrum of compound 3d
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SI Figure. 32: FT-IR spectrum of compound 3d
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SI Figure. 33: HRMS Spectrum of compound 3d
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SI Figure. 34: 'H NMR spectrum of compound 6a
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SI Figure. 35: Expansion of 'H NMR spectrum of compound 6a
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SI Figure. 36: 3C NMR spectrum of compound 6a
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SI Figure. 37: DEPT-135 spectrum of compound 6a
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SI Figure. 38: FTIR spectrum of compound 6a
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SI Figure. 39: HRMS spectrum of compound 6a
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SI Figure. 40: "H NMR spectrum of compound 6b
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SI Figure. 41: Expansion of 'H NMR spectrum of compound 6b
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SI Figure. 42: 3C NMR spectrum of compound 6b
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SI Figure. 43: DEPT-135 spectrum of compound 6b
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SI Figure. 44: FTIR spectrum of compound 6b
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SI Figure. 45: HRMS spectrum of compound 6b
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SI Figure. 46: '"H NMR spectrum of compound 6¢
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SI Figure. 47: Expansion of 'H NMR spectrum of compound 6¢
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SI Figure. 48: '3C NMR spectrum of compound 6¢
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F2 - Acquisition Parameters
Date_ 20201116

INSTRUM  spect
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PULPROG" _ deptep13s
SOLVENT ~ cDCI3
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SWH 16129.092 Hz
FIDRES 0.492219 Hz
AQ 2.0316164

16160 sec
199.6
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DE 6.50 usec
3013 K
CNST2  145.0000000
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TDO

1
SFO1  100.6530057 MHz
1

P1 10,52 usee
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SPNAM[S] Crpéocomp.4
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SFO2  400.2596010 MHz
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CPDPRG[2 waltz16
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SI Figure. 49: DEPT-135 spectrum of compound 6¢
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1092021_KDN_KGNKS_2_17 44 (0.801) AM2 (Ar,30000.0,556.28,0.00,LS 3); ABS;Cm (42:50) 1: TOF MS US+
100 513.2074 NE o 3.02¢8
257.1115
514.2142
Chemical Formula: C;gHy4N,
257.6111 Exact Mass: 512.20
[M+H] + m/z: 513.2079
Found 513.2074
=
515.2139
1 [258.1100
4433344
249,0921
A 336.1497 399 3083 516.2155
7410 21808111 2582757 331,|527{ t l 5202016
A 6152786 7 10473884 11756511
| : ‘ oL : ‘ ! : ! . 23,2861 791.2880 8615009 8806931 0173884 i iz
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SI Figure. 51: HRMS spectrum of compound 6¢
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Time 14.31h
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:gLPROG 2g30
SOLVENT cDCi3
NS 32
2
8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0B94465 sec
RG 5847
ow 62.400 usec
DE 5.50 usec
TE 3004 K
D1 1.00000000 sec
DO 1
SFO1 400.2604716 MHz
NUG1 1H
P1 14.00 usec
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| iy
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SI Figure. 52: '"H NMR spectrum of compound 6d
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SI Figure. 53: Expansion of 'TH NMR spectrum of compound 6d
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FIDRES 0733586 Hz
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PLWA 55.00000000 W
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SI Figure. 54: 3C NMR spectrum of compound 6d
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5
SWH 16129.032 Hz
FIDRES 0492219 Hz
AQ 0316160 sec.
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bW 31,000 usec
DE 6.50 usec
E 3

T 3013 K
CNST2  145.0000000
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D: 0344828 sec
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T 1
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SI Figure. 55: DEPT-135 spectrum of compound 6d
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SI Figure. 56: FTIR spectrum of compound 6d
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23122020-KSD-KGNKS-2-19 94 (1.666) Cm (91:121) 1: TOF MS US+
100 5321387 4.76e8
533.1306
5341329
Chemical Formula: C34H,,CI;N,
Exact Mass: 530.13
[M#H] + miz: 531.1395
Found: 531.1374 26099
531.1374)
N
535.1313
531.1006.
=
267.0690
2675700 5261200
4971734
268.0699
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o I\ ! l, " mz
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SI Figure. 57: HRMS spectrum of compound 6d
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FIDRES 0.244532 Hz

AQ 4.0894465 sec
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Dw 62.400 usec

DE 6.50 usac

TE 2975 K

D1 1.00000000 sec
1

SFO1 400.2604716 MHz

NUCc1 1H

P1 14.00 usec
PLW1 16.00000000 W
F2 - Processing parameters
=1l 3

SF 400.2580378 MHz
T T T T T T T T T T T T T T WDw EM
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9 |l | caledl |

SI Figure. 58: 'H NMR spectrum of compound 6e
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SI Figure. 59: Expansion of 'H NMR spectrum of compound 6e
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SI Figure. 60: 3C NMR spectrum of compound 6e
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D1 200000000 sec
D2 0.00344828 sec
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P1 10.52 usec
P13 2000.00 usec
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PLW1 58.00000000 W
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SPOFFSS 0 Hz
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SI Figure. 61: DEPT-135 spectrum of compound 6e
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SI Figure. 62: FTIR spectrum of compound 6e
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1092021_KDN_KGNKS_2_20 76 (1.342) AM2 (Ar,30000.0,556.28,0.00,LS 3); ABS;Cm (72:95) 1: TOF MS US+
100, 599.0614 8.13¢8
300.1050
300.6040 1600.1992
Chemical Formula: C34H3,CI4N;
Exact Mass: 598.05
[M+H] + m/2:509.0615
Found: 599.0614
#
455.1757 o1 1000
301.1035
2280926
456.1784
2285937
602.2026
292.0849
< [301.6043 457.1797
2200747 l 4132664 5831005
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ol e ek S et g T,
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SI Figure. 63: HRMS spectrum of compound 6e
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FIDRES 0.244532 Hz
Q 4.0894465 sec
RG 58.47
DwW 62.400 usec
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TE 300.2
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SFO1 400.2604716 MHz
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P1 14.00 usec
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F2 - Processing parameters
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SI Figure. 64: '"H NMR spectrum of compound 6f
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SFO2 400.2596010 MHz

Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90,00 us:
PLW2 16.00000000 W
PLW12 0.38716000 W
PLW13 0.19474000 W
F2 - Processing parameters

S| 32768
SF 100.6449490 MHz
w EM

B o
T T T
200 180 160 140 120 100 80 €0 40 20 o 1.00Hz

ppm GB
PC 1.40

SI Figure. 65: 3C NMR spectrum of compound 6f
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SI Figure. 66: DEPT-135 spectrum of compound 6f
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SI Figure. 67: FTIR spectrum of compound 6f

23122020-KSD-KGNKS-2-42 94 (1.666) Cm (91:121) 1: TOF MS US+
100 553 1887 6.15e7
5537991
Chemical Formula: C34H24NsO,
Exact Mass: 552.18
[M+H] + m/2:553.1876
Found: 533.1887
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SI Figure. 68: HRMS spectrum of compound 6f
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SI Figure. 69: 'H NMR spectrum of compound 6g
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SI Figure. 70: Expansion of 'TH NMR spectrum of compound 6g
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SI Figure. 71: >*C NMR spectrum of compound 6g
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FIDRES  0.492219 Hz
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SFO1  100.6530057 MHz
c 13¢

P1 10.52 usec
P13 2000.00 usee
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SI Figure. 72: DEPT-135 spectrum of compound 6g
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SI Figure. 73: FTIR spectrum of compound 6g
1092021_KDN_KGNKS_2_73 153 (2.704) AM2 (Ar,30000.0,556.28,0.00.LS 3 ABS;Cm (150:167) 1: TOF MS US+
100, 615.2809 7.21e8

308.1480 616.2880
1308.6478
Chemical Formula: CHyN,
Exact Mass: 614.27
[M+H] + m/z: 615.2800
617 2676 Found: 615.2809
-
309.1473
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SI Figure. 74: HRMS spectrum of compound 6g
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AG 4,0894465 sec
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TDO 1

SFO1 400.2604716 MHz
NUC1 H
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P1 14.07 usec
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SI Figure. 75: '"H NMR spectrum of compound 6h
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SI Figure. 76: Expansion of 'TH NMR spectrum of compound 6h
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P 10.52 usoc
PFLW1 53.00000000 W
SFO2 400.2506010 MHz
Nucz 1H
CPDPRG[2 waltz16
PCPD2 usec

PLWZ  16.00000000 W
PLW12 0.38104000 W
PLWHI 019668999 W

F2 - Precessin rameters
si it

SF 1006450047 MHz
WDW EM

SSBE 0
LB 1.00 Hz
T T T T T T T T T T T GBE 0
200 180 160 140 120 100 80 60 40 20 ppm PC 140

SI Figure. 77: 3C NMR spectrum of compound 6h
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BRUKER

Current Data Parameters
NAME KGNKS 2-80
EXPNO 6
PROCNO 1

136.06
132.85
—130.71
129.33
126.47
—116.58
16.27

—34.66

F2 - Acquisition Parameters
Date_ 20210303
Noaum >t

5|
PROBHD Z108618_0505 (
PULPROG  deplsp135
T 65536
SOLVENT DMSO
NS 256

DS 8
SWH 16126032 Hz
FIuDRES 0.492219 Hz

A 0316160 sec
RG 9.6

) 31.000 usec
DI 6.50 usec
TE 3182 K
CNsT2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec

D12 0.00002000 sec
TDH 1

SFO1 100.6530057 MHz
Nuc1 13C

P1 10.52 usec
P13 2000.00 usec
PLWO oW

;I';WI 58.00000000 W

NAM[S] Crpé0comp.4
SPDA?.“S ! n::sm
SPOFFS5 0 Hz
SPW5 9.80920020 W
SFO2  400.2596010 MHz
Nucz H
CPDPRG[2 waltz1é
P 14.07 usee
P4 28.14 usec
PCPD2 90.00 usec

PLW2  16.00000000 W
PLWi2 039104000 W
F2 - Processing parameters
SI 32

SF_ 100.6450052 MHz
wow EM

T T T T T T T T T T T T T T T T SSB
150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm B 1w
PC 1.40

SI Figure. 78: DEPT-135 spectrum of compound 6h
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SUPPORTING INFORMATION
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SI Figure. 79: FTIR spectrum of compound 6h
1092021_KDN_KGNKS_2_80 120 (2.126) AM2 (Ar,30000.0,556.28,0.00,LS 3); ABS: Cm (115:126) 1: TOF MS US+
100+ 308.1489 615.2806 4.20e8
3086498
616.2878
Chemical Formula: C,cHa,N,
Exact Mass: 614.27
[M+H] + m/z: 615.2800
Found: 615.2806
309.1481
6172867
ES|
2521311
503.2498
504.2520
1961128 3006482 5162802
463.2166
391.2166 505.2550
[311.1544 6158.5358
177.1045 1152.2661
0 sl l O T GO L
100 200 300 400 500 600 700 800 900 1000 1100

SI Figure. 80: HRMS spectrum of compound 6h
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SUPPORTING INFORMATION

Signature SIF VIT VELLORE
2/81

<)
eaggg BRUKER
334+ (>

Current Data Parameters
NAME KGN

KS-2-81
EXPNO 17
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220106
Time 16.46 h

INSTRUM spect
PROBHD Z108618_0505 (
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 32

Ds 2
SWH 8012.820 Hz

FIDRES 0.244532 Hz

AQ 4.0894465 sec

RG 156.91

DW 62.400 usec

DE 6.50 usec

TE 2964 K

D1 1.00000000 sec
1

TDO
SFO1 400.2604716 MHz
1H

NUC1
P1 14.07 usec
PLW1 16.00000000 W

F2 - Processing parameters
5536

Sl 6.
) SF 400.2580379 MHz
EM

wbw
SSB 0
T T T T T T T T T T 1 LB 0.30 Hz
1 10 6 5 4 3 2 1 0 m GB 0
PPM  pc 1.00

SI Figure. 81: '"H NMR spectrum of compound 6i

Signature SIF VIT VELLORE
2/81

——3.389

—3.193

“-3.168
— 2596

3415

— ﬂ -

T T
8.5 8.0 7.5
< I<fladl I

25 p;:»mI
SI Figure. 82: Expansion of 'TH NMR spectrum of compound 6i

7.0 6.5 6.0 55 5.0 4.5 4.0

T
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SUPPORTING INFORMATION

77. 16
76.84
—33.99
—17.88

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters
NAME KGNKS-2-81
EXPNO 18
PROCNO 1

F2- Acquislhon Paramnsrs
Date_

Time_ 22 44 I|
INSTRUM t
PROBHD Z1 w;’:{coso&(
PULPROG zgpg30

TD 65536
SOLVENT cDCI3
NS 512

DS

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 156.91

ow 20.800 usec
DE 6.50 usec
TE 2973 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

1
SFO1 100.6550186 MHz
13C
P1 10.52 usec
PLW1 58.00000000 W
SFO2 400.2596010 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.39104000 W
PLW13 0.19668999 W
F2 - Processing parameters
S| 327
SF 100.6449542 MHz
‘WDw EM
SSB 0
LB 1.00 Hz

GB 0
PC 1.40

SI Figure. 83: 3C NMR spectrum of compound 6i

Signature SIF VIT VELLORE
KGNKS-81

130.9
129.61
129.30
124.53
124.40
124.36
122.91
33.98
17.81

T T T T T T T T T T T T T T T T 1

150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

<)
BRUKER
(<D

Currzm Data Parameters
DEPT NMR

84
40N 1
F2 - Acquisition Parameters
Date 20220219
INSTRUM ;;
PROBHD_ 103618 nsus(
o s
SOLVENT cociz
NS 256
oS 8

612,032 Hz

SWH
FIDRES 0.402219 Hz
AQ 2.0316160 sec

@
@i

G 199.6
ow 31.000 usec
?E E 50 u
C:{STZ ‘55 UDIIUDIIU

0 003“828
D12 0.00002000 sec
TDO 1
SFo1 100.6530057 MHz
NUC 13
P1 10.52 usec
P13 2000.00 usec

PLWO OW
glimu[sl 5800000000 W
COr
Shoals “Tosag™™
SPORFSS OHz
SPW5  9.80720061 W
SFOZ  400.2596010 MHz
Nucz 1H

CPDPRG[2 mlklﬁ
P3 4.01

P4 usen
PCPD2 QD.BD use
PLW2 16.00000000 W
PLW12 0.39104000 W

F2 - Processing paramelers
sl 321’5;

SF 100.6449472 MHz
‘wow EM

B 0
Le 1.00 Hz
PG 140

SI Figure. 84: DEPT-135 spectrum of compound 6i
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SUPPORTING INFORMATION
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SI Figure. 85: FTIR spectrum of compound 6i
1052021_KDN_KGNKS_2_81 76 (1.342) AM2 (Ar,30000.0,556.26,0.00,LS 3); ABS;Cm (72:95) 1: TOF MS US+
100 509.1924 8.13e8
300.1050
3006019 600.1999
Chemical Formula: CggHy4FgN,
Exact Mass: 598.18
= [M+H] + m/z: 599.1922
Found: 599.1924
A455.1757 501.1000
301.1035
228.0926
156.1783
228.5937
602.2022
292.0849
220 0741 ~ |301.6043 413.2664 4571797 603
320.6132 N 602.3196
) rosed] “ L N TA.1435 05 5435 8112258 ssourt_topisze_ LOMIS
100 200 300 | 400 50 600 700 800 | 800 10 1100

SI Figure. 86: HRMS spectrum of compound 6i
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SUPPORTING INFORMATION

Signature SIF VIT VELLORE
2/83 KGNKS

<)
BRUKER
(>

Current Data Parameters
NAME KGNKS-2-83
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date 20220106

Time 13.27h
INSTRUM spect
PROBHD Z108618_0505 (
PULPROG zg30
T 65536
SOLVENT CDCI3
NS 32

Ds 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 127.79

bDw 62.400 usec
DE 6.50 usec

TE 296.6 K
?1 1.000010000 sec
SFO1 400.2604716 MHz
1H
1 14.07 usec
PLW1 16.00000000 W
I i . l, A J‘ F2 - Processing parameters
Si 65536
SF 400.2580443 MHz
EM

T T T T T WDW
6 5 1 0 -1 ppm SSB

T T T T T
9 8 7 4 3 2
LB 0.30 Hz
FEE 488 3 .
il o3| Sl | I <l s FC 1.00

SI Figure. 87: '"H NMR spectrum of compound 6j

11 10

Signature SIF VIT VELLORE

2/83 KGNKS
PROTONTIOONO M ©-wo o
NE8883R3ESBBABRIS $339 8
o~ NNNNNNN RN T

Sy
3.

WSS\ ===

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 ppm
fq °j H rﬂ HFH
e @ (2=
ol | o leilSled

SI Figure. 88: Expansion of 'TH NMR spectrum of compound 6j
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SUPPORTING INFORMATION

Signature SIF VIT VELLORE
2/83 KGNKS

BRUKER

- o
- ©
P S
Current Data Parameters
| | NAME  KGNKS-2-83
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220106
Time 2335h
INSTRUM spect
PROBHD Z108618_0505 (
PULI 2gpg30
TD 536
SOLVENT CDCI3
NS 512
D: 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ .3631488 sec
RG 156.91
DW 20.800 usec
DE 6.50 usec
TE 297.2K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6550186 MHz
NUC1 13C
P1 10.52 usec
PLW1 58.00000000 W
SFO2 400.2596010 MHz
NUc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.39104000 W
PLW13 0.1966899% W
F2 - Processing parameters
sl 32768
SF 100.6449431 MHz
WDW EM
T T T T T T T T T T T $SB 0

LB 1.00 Hz

200 180 160 140 120 100 80 60 40 20 ppm GB

0
PC 1.40

SI Figure. 89: 3C NMR spectrum of compound 6j

Signature SIF VIT VELLORE
2-83K -

C><)
BROKER

—33.81
—17.82

Current Data Parameters

NAME DEPT NMR
EXPNO a7
PROGNO 1

F2 - Acquisition Parameters
Date_ 20220219
Time 2055 h
INSTRUM spect
PROBHD Z108618_0505 (
PULPROG _ deptsp135
™ 65

SOLVENT coci3

N 56

DS 8

SWH 16129032 Hz
FIDRES 0492219 Hz
AQ 2.0316160 sec
RG

ow 31,000 usec
DE 650 usec

TE 297.1 K
CNSTZ 1450000000
D1 2.00000000 sec
D2

0.00344828 sec
D1z 0.00002000 sec
TDO 1
SFO1 100.6530057 MHz

13¢C
10.52 usec
P13 2000.00 usec
wo ow

PLW1 58.00000000 W
SPNAM[5] Crp60comp4
SPOALS 0.501
SPOFFS5 0 Hz
SPW5 9.80729961 W
SFOZ  400.2596010 MHz

Nucz 1H
CPDPRG[2 waltz16
P3 14.07 usec

| P4 28.14 usec
PCPD2 90.00 usec
PLWZ 16.00000000 W
PLWIZ 039104000 W

F2 .- Processing parameters
SF 1006449370 MHz
EM

w

ss8 0
LB 1.00 Hz

T T T T T T T T T T T T T T T T GB o
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm F¢ 140

SI Figure. 90: DEPT-135 spectrum of compound 6j
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SUPPORTING INFORMATION
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SI Figure. 91: FTIR spectrum of compound 6j
13082021_KGNKS_2_83 27 (0.493) Cm (13:157) 1: TOF MS US+
100+ 6632836 1.02e7

701.4503
556.2430
6794722
Chemical Formula: C5oHsN,
Exact Mass: 662.27
[M+H] + miz: 663.2800
Found: 663.2836
= 6835060
619.3601 614166
' 6853061 730.5608
702.4535
620.3686 4
733 440

557.2474

7 507.3970

567.0020 686.3983
603.4045 647.3719 740.5685
577.0084 p
6253805 712.4641
594.1251 6043903 > 7235010
626.3776
5913097 6483669 755.4180
550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760

SI Figure. 92: HRMS spectrum of compound 6j
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SUPPORTING INFORMATION
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Current Data Parameters
NAME KGNKS-2-84

EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 211201

Time 15.00 h

INSTRUM spect
PROBHD Z108618_0505 (

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 32

DS 2

SWH 8012.820 Hz

FIDRES 0.244532 Hz
Q 0894465 sec

RG 199.6

DwW 62.400 usec

DE 6.50 usec

TE

0K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H

P1 14.07 usec
PLW1 16.00000000 W

F2 - Processing parameters
Ak L . Sl 65536

SF 400.2580383 MHz
WDW EM

T T
1 10 9 8

~-
o
]
ES
w
»
-
o
©
©
3
-
]

0.30 Hz

ET%@ fe ° 1o

1.03
2.94

2/84

3.545
3.324
3.289

e
/
N
Nz
—2.603

SI Figure. 94: Expansion of 'TH NMR spectrum of compound 6k
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SUPPORTING INFORMATION
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Current Data Parameters
NAME kgnks-2-79
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters.
Date_ 20210917

Time 15.25h
INSTRUM spect
PROBHD Z136881_0003 (
P[L’JLPROG

SOLVENT cDCI3

NS 512

Ds

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 204.46

bow 20.800 usec
DE 6.50 usec

TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6479773 MHz
Nucit 13C

P1 10.62 usec
PLW1 54.00000000 W
SFO2 400.2316009 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.24083000 W
PLW13 0.12114000 W

F2 - Processing parameters
271

s 3
SF 100.6378997 MHz
wDw EM
SSB
LB 1.00 Hz
T T T T T T T T T T T GB 0
200 180 160 140 120 100 80 60 40 20 PPM PC 1.40

SI Figure. 95: 3C NMR spectrum of compound 6k
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\\ V/ | | | Current Data Parameters
NAME  kgnks-2-79
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210917
INSTRUM “ne':ﬂ
PROBHD Z136881_0003 (
PULPROG t5p135

T 855:
SOLVENT CcoCiz
NS 256

DS 8

SWH 16129.032 Hz
FIDRES 0.492219 Hz
AQ 2

0316160 sec
RG 204.36
bW 31.000 usec
DE 6.50 usec
TE 2077 K
CNST2 _ 145.0000000
D1 2,00000000 sec
D2 0.00344828 sec
Di2  0.00002000 sec
T 1
SFO1  100.6459646 MHz
NuC1 13c
P 10.62 usec
P1 2000.00 usec
PLWO OW
PLW1  54.00000000 W
SPNAM[5] CrpsOcomp.d
SPOALS 0.500
SPOFFS5 0 Hz

SPW5 9.30539969 W
SFO2 400.2316009 MHz

Nucz2 1H
CPDPRG[2  waltz16
P3 12.75 usec
P4 25.50 usec
PCPD2 90.00 usec

PLW2 12.00000000 W
PLW12  0.24083000 W

F2 - Processing parameters
sl 32768

SF 100.6379135 MHz
‘wow EM

T T T T T T T T T T T T T T T 1 ssB o
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm &, TooHe
PC 1.40

SI Figure. 96: DEPT-135 spectrum of compound 6k
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SUPPORTING INFORMATION
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SI Figure. 97: FTIR spectrum of compound 6k
13082021_KGNKS_2_84 69 (1.224) AM2 (Ar,30000.0.556.28,0.00.LS 3); ABS;Cm (10:152) 1: TOF MS US+
100 701.4928 43567
6705110
Chemical Formula: Cg4H3sN,
6854346 Exact Mass: 710.2722
[M+H] + m/z: 711.2800
Found: 711.2809
685.5216
&
702.1968
- 711.2809 733.4826
730.6053
086.4377
ra
6865243
703.4908 175010 734.4844 | 740.6091
710.4958
B 7236314 726.4616
874021 732.4960 7551630
Coromg  697.4885 7054893 J 0 747,4525\749'4701
l ‘ J ‘ J 7504752
o ‘.|“\l|‘u ‘|M|‘.|||U‘HM|I'J b \‘ll‘.l‘.‘n w AL ILJ\IJH . mz
680 685 630 635 700 705 710 715 720 725 730 735 740 745 750 755

SI Figure. 98: HRMS spectrum of compound 6k
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SUPPORTING INFORMATION
mfﬁggst VIT VELLORE %
§38888a3d -

sESRRREEIEENZED BiEERRT @
e N e VA I NAME DrNKS031221
PROCNO z‘l

F2 - Acquisition Parameters

Date_ 20211203

Time 11.39h

INSTRUM srect

PROBHD Z108618 0505 (
HH H PU 2930

LPROG
D

T GES36
Q SOLVENT cDCI3
Ry NS a2
A L
12.820 Hz

SWH 80
FIDRES 0.244532 Hz
AG 40884465

sec
RG 35.49

ow 62,400 usec
DE 6.50 usec

TE 0K

Di 1.00000000 sec
TDO 1

SFO1 400,2604716 MHz
Nuc1 1H

P1 14.07 usec
PLW1 16.00000000 W

.

F2 - Processin ramefers
si 65530

-

11 10 9 8 7 6 5 4 3 2 1 0 pm %w msaEnhsa MHz
SSB 0
G=@E=E (2 58| 3= g o 0%
= [0 | | T N - o (0 :w FC 1.00

SI Figure. 99: '"H NMR spectrum of compound 8

Signature SIF VIT VELLORE
KGNKS-2/29

SoRBILBBITINGS FRIB 2338
BENNNNT =S99 ® b3 NN
NENNNENNNNNNNNGOGO mmmm oo

N N N

T
75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 ppm
- O™ | NN~

SI Figure. 100: Expansion of "H NMR spectrum of compound 8
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SUPPORTING INFORMATION

Signature SIF VIT VELLOEE
E@ES-2/29
gupggssEgssnnes ] M mas
CEETEOCNANNNNNTS S < o
e T T E T T T T o e o o e e e " M-
%\\\/ﬁﬁ/ '\1/ | \ | / Current Data Paramelers
NAME KGNKS-2-28
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201205
Time Nn32h
INSTRUM
PROBHD Z108618_0505 |
PULPROG 29pgI0
T 65536
SOLVENT CDCI3
NS 512
SWH 24038.451 Hz
FIDRES 0. 733586 Hz
AQ 1. 2621488 sec
RG 188.6
oW 20.800 usec
DE 6,50 uses
TE 3024 K
1] D0000000 sec
011 0.03000000 sec
TDO 1
SFo1 100.6550185 MHz
HUC1 13C
L 10.52 usec
PLW1 5900000000 W
SFoz2 400.2596010 MHz
Nucz
CPDPRG[2 waltz16
PCPD2 .00 usec
PLW2 1600000000 W
PLW12 030104000 W
FLW13 0.19663999 W
;2 - Processing parameters
1
SF 100.54454086 MHz
wow EM
SSB o
T T T T T T T T T T T léBB 1.00 Hz
200 180 160 140 120 100 a0 60 40 20 ppm e 1.40

SI Figure. 101: 3C NMR spectrum of compound 8

Signature SIF VIT VELLORE

C>)
BROKER

KGNKS-2/29
DO O 0
3358% R = 0w e
S885E 8 i gcd
Current Data Parameters.
o - © N~ - NAME KGNKS-2-28
\\/ // ‘ | \\ { ./I EXPNO 18
PROCNO

F2 - Acquisition Parameters
Date_ 01205
Time 2151h
INSTRUM spect
PROBHD 2108618 _0505 (
PULPROG  deptsp135
TD 65536
SOLVENT cDCI3
NS 256
8

H 16129032 Hz
FIDRES 0.492219 Hz
AQ 2.0316160 sec
RG 199,
bow 31.000 usec
DE 6.50 usec
TE 302.3 K
CNST2  145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
SFO1 100.6530057 MHz
Nuc1 13¢C
P1 10.52 usec
P13 2000.00 usec
PL)

Wo
PLW1  58.00000000 W
SPNAM[S] Crpsocomp.4
SPOALS 0.500
SPOFFS5 0 Hz
SPW5  9.80920020 W
SFO2 400.2596010 MHz
Nuc2 1H
CPDPRG[2  waltz16
P3 14.07 usec
P4 28.14 usec
PCPI 90,00 usec
PLW2  16.00000000 W
PLW12 0.39104000 W
F2 - Processing parameters
S| 32768

SF 100.6449405 MHz
wow EM

T T T T T T T T T T T

T T
150 140 130 120 110 100 90 80 70 60 S0 40 30 20 ppm B2 % ook
a8 o
PC 1.40

SI Figure. 102: DEPT-135 spectrum of compound 8
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SI Figure. 103: FTIR spectrum of compound 8
19012022_NKS_2_29 39 (0.746) AM2 (Ar,30000.0,556.26,0.00,LS 3);Cm (12:60) 1: TOF MS US+
100 1272428 1.64e8
H:\ iH
=W,
Chemical Formula: CygHaeN,
Exact Mass: 548.29
[M+H] + miz: 549.3018
Found: 548.2929
449.2228
=
4502254
2271266
425224{
| 13072 4152127 4573195 5182920
399.3088..
dmm?zusiﬂsa 2961193 3’”-[““ 2552821 l l l|. stsaze S5UT® esaasz gipsorr
0 TN AT ‘l(hlm W T Al‘ ol ol l Lot [y fas  C 7515149
100 150 = 200 = 250 = 300 350 400 450 500 550 600 650 700 750 800

SI Figure. 104 HRMS spectrum of compound 8

70



SUPPORTING INFORMATION

Signature SIF VIT VELLORE
108-Fr-3

<)
BE%R

Current Data Parameters
NAME  Dr.NKS181021

EXPNO

PROCNO 1

F2 - Acquisition Parameters|

Date_ 20211018

Time 11.56 h

INSTRUM spect

PROBHD Z108618 0505 (

PULPROG z4q

TD 65536

SOLVENT cDCl3

NS 32

Ds 2

SWH 8012.820 Hz

FIDRES 0.244532 Hz

AQ 40894465 sec

RG 156.91

DW 62.400 usec

DE 6.50 usec

TE 0K

D1 1.00000000 sec

TDO 1

SFO1 400.2604716 MHz

NUCH 1H

P1 14.00 usec

PLW1 16.00000000 W
(LR UL__,/\—JVJ\_]_“,___M______ F2 - Processing parameters

sl 65!

i e — pereeey ey S — . SF  400.2580376 MHz
EM
12 11 10 9 8 7 6 &5 4 3 2 1 0 4 PPM  asp o
SEE BROE3 - SR
GB 0
= lealrilew 151 I e PC 1.00

SI Figure. 105: '"H NMR spectrum of compound 9a

Signature SIF VIT VELLOEE

105-Fr—3
S-SR SSWnWNn ™o~ THNMNSSS NN P ]
mr eSS SSS T & = Lol
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SI Figure. 106: Expansion of 'TH NMR spectrum of compound 9a
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SI Figure. 107: 3C NMR spectrum of compound 9a
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SI Figure. 108: DEPT-135 spectrum of compound 9a
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SI Figure. 110: HRMS spectrum of compound 9a
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SI Figure. 113: 3C NMR spectrum of compound 9b
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SI Figure. 114: DEPT-135 spectrum of compound 9b
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SI Figure. 117: ORTEP diagram of compound 6d
SI Table 6. Crystal data and structure refinement for kgnks-rl_sq.

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

shelx

C34 H24 CI2 N2
531.45

293(2) K
0.71073 A
Monoclinic
P21/n
a=23.086(6) A
b=4.9431(7) A
c=26.214(5) A
2837.8(10) A3

4

1.244 Mg/m3
0.254 mm-1
1104

0.400 x 0.150 x 0.100 mm3
2.841 to 25.070°.

a=90°.

g =90°.

77

b= 108.441(14)°.




SUPPORTING INFORMATION

Index ranges -27<=h<=27, -5<=k<=5, -31<=|<=31
Reflections collected 42481

Independent reflections 5003 [R(int) = 0.0819]
Completeness to theta = 25.070° 99.6 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7452 and 0.3995

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 5003 /357 /447
Goodness-of-fit on F2 1.175

Final R indices [I>2sigma(])] R1=0.1084, wR2 = 0.2958

R indices (all data) R1=0.1681, wR2 = 0.3433
Extinction coefficient 0.077(10)

Largest diff. peak and hole 0.490 and -0.451 e.A-3

SI Table 7. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for kgnks-rl_sq. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
C(5) 6913(2) 10428(10) 6373(2) 84(1)
Cl(2) 6602(3) 9149(19) 4792(1) 200(3)
C(1) 6958(6) 10030(30) 5456(4) 130(3)
C(2) 7541(5) 11240(30) 5618(5) 127(3)
C@3) 7810(5) 11950(20) 6147(4) 121(3)
C4) 7511(4) 11540(19) 6526(4) 95(3)
C(6) 6637(6) 9710(20) 5832(4) 114(3)
Cl(2" 6856(6) 7020(30) 4993(5) 159(5)
C4" 7264(10) 12680(40) 6351(9) 104(5)
C(@3" 7464(11) 13130(60) 5909(10) 127(5)
C(6") 6792(13) 8590(50) 5950(9) 104(5)
C(2" 7349(13) 11460(60) 5453(12) 130(6)
C(1" 7016(11) 9210(50) 5532(8) 129(6)
C(7) 6603(2) 10039(9) 6788(2) 72(1)
C(8) 6763(2) 11584(9) 7269(2) 80(1)
C) 6481(2) 11268(9) 7632(2) 79(1)
C(10) 6004(2) 9378(8) 7562(2) 65(1)
C(11) 5816(2) 7858(8) 7089(2) 60(1)
C(12) 6132(2) 8175(8) 6708(2) 70(1)
C(13) 5291(2) 6133(7) 6994(2) 60(1)
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C(14) 4992(2) 6135(7) 7376(2) 59(1)
C(15) 5270(2) T444(8) 7879(2) 61(1)
C(16) 5029(2) 6824(8) 8331(2) 69(1)
C(17) 4855(2) 3859(8) 8306(2) 67(1)
C(18) 4365(2) 3295(8) 7782(2) 61(1)
C(19) 4406(2) 4707(7) 7319(2) 57(1)
C(20) 3892(2) 4786(8) 6360(2) 58(1)
C(21) 3391(2) 3076(7) 6348(2) 58(1)
C(22) 3429(2) 1470(8) 7307(2) 62(1)
C(23) 2960(2) -347(9) 7292(2) 70(1)
C(24) 2454(2) 553(11)  6842(2) 83(1)
C(25) 2387(2) 1118(10)  6385(2) 75(1)
C(26) 2855(2) 2906(9) 6400(2) 67(1)
C(27) 1839(2) 897(15)  5918(2) 107(2)
C(28) 1781(3) 2082(15)  5421(2) 122(2)
CI(1) 1240(2) 3073(9) 4359(1) 131(2)
C(29) 1276(4) 173030)  4958(3) 115(3)
C(30) 850(5) 1030)  4977(4) 141(4)
C(31) 885(5) -1480(30)  5433(4) 166(4)
C(32) 1399(5) -1290(30)  5901(4) 146(4)
CI(1') 1104(7) 4740(40)  4543(6) 314(9)
C(29") 1206(8) 3070(30)  5094(6) 138(6)
C(30") 654(9) 2510(50)  5146(7) 147(5)
C(31") 711(7) 1500(50)  5622(6) 133(5)
C(32) 1261(6) 111060y  6027(7) 135(5)
C(33) 3838(2) 6694(9) 6397(2) 71(1)
C(34) 5115(2) 4285(9) 6510(2) 69(1)
N(1) 5758(2) 9050(7) 7978(1) 69(1)
N(2) 3901(2) 1725(6) 7783(1) 63(1)

SI Table 8. Bond lengths [A] and angles [°] for kgnks-r1_sq.

C(5)-C(4") 1.386(16)
C(5)-C(6") 1.391(18)
C(5)-C(6) 1.402(10)
C(5)-C(4) 1.420(9)
C(5)-C(7) 1.493(6)
Cl1(2)-C(1) 1.731(9)
C(1)-C(2) 1.409(12)
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C(1)-C(6) 1.418(11)
C(2)-C(3) 1.373(11)
C(2)-H(2) 0.9300
C(3)-C(4) 1.392(10)
C(3)-H(3) 0.9300
C(4)-H(4) 0.9300
C(6)-H(6) 0.9300
CI(2")-C(1') 1.725(17)
C(4)-C(3") 1.396(18)
C(4')-H(4") 0.9300
C(3)-C(2") 1.409(19)
C(3)-H(3" 0.9300
C(6)-C(1') 1.386(19)
C(6)-H(6" 0.9300
C(2)-C(1'") 1.40(2)
C(2')-H(2") 0.9300
C(7)-C(12) 1.389(6)
C(7)-C(8) 1.419(6)
C(8)-C(9) 1.321(6)
C(8)-H(8) 0.9300
C(9)-C(10) 1.412(6)
C(9)-H(9) 0.9300
C(10)-N(1) 1.389(5)
C(10)-C(11) 1.395(6)
C(11)-C(12) 1.421(6)
C(11)-C(13) 1.438(6)
C(12)-H(12) 0.9300
C(13)-C(14) 1.384(5)
C(13)-C(34) 1.512(6)
C(14)-C(15) 1.425(5)
C(14)-C(19) 1.492(5)
C(15)-N(1) 1.333(5)
C(15)-C(16) 1.493(6)
C(16)-C(17) 1.516(6)
C(16)-H(16A) 0.9700
C(16)-H(16B) 0.9700
C(17)-C(18) 1.504(6)
C(17)-H(17A) 0.9700
C(17)-H(17B) 0.9700
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C(18)-N(2) 1.324(5)
C(18)-C(19) 1.429(5)
C(19)-C(20) 1.398(5)
C(20)-C(21) 1.425(6)
C(20)-C(33) 1.510(6)
C(21)-C(26) 1.413(6)
C(21)-C(22) 1.420(6)
C(22)-N(2) 1.378(5)
C(22)-C(23) 1.399(6)
C(23)-C(24) 1.375(6)
C(23)-H(23) 0.9300
C(24)-C(25) 1.424(7)
C(24)-H(24) 0.9300
C(25)-C(26) 1.387(6)
C(25)-C(27) 1.461(7)
C(26)-H(26) 0.9300
C(27)-C(28) 1.395(7)
C(27)-C(32") 1.456(15)
C(27)-C(32) 1.473(11)
C(28)-C(29) 1.402(10)
C(28)-C(29") 1.421(15)
C(28)-H(28) 0.9300
CI(1)-C(29) 1.684(9)
C(29)-C(30) 1.312(11)
C(30)-C(31) 1.385(12)
C(30)-H(30) 0.9300
C(31)-C(32) 1.413(11)
C(31)-H(31) 0.9300
C(32)-H(32) 0.9300
CI(1')-C(29") 1.613(15)
C(29')-C(30" 1.354(16)
C(30')-C(31" 1.312(16)
C(30)-H(30") 0.9300
C(31'-C(32) 1.386(16)
C(31)-H@3I) 0.9300
C(32)-H(32) 0.9300
C(33)-H(33A) 0.9600
C(33)-H(33B) 0.9600
C(33)-H(330) 0.9600
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C(34)-H(34A) 0.9600
C(34)-H(34B) 0.9600
C(34)-H(34C) 0.9600
C(4")-C(5)-C(6') 117.6(16)
C(6)-C(5)-C(4) 118.3(7)
C(4)-C(5)-C(7) 123.6(11)
C(6)-C(5)-C(7) 118.3(13)
C(6)-C(5)-C(7) 122.3(6)
C(4)-C(5)-C(7) 119.4(6)
C(2)-C(1)-C(6) 119.8(9)
C(2)-C(1)-Cl(2) 121.0(9)
C(6)-C(1)-CI(2) 119.0(8)
C(3)-C(2)-C(1) 119.7(10)
C(3)-C(2)-H(2) 120.2
C(1)-C(2)-H(2) 120.2
C(2)-C(3)-C(4) 121.1(9)
C(2)-C(3)-H(3) 119.5
C(4)-C(3)-H(3) 119.5
C(3)-C(4)-C(5) 120.7(8)
C(3)-C(4)-H(4) 119.6
C(5)-C(4)-H(4) 119.6
C(5)-C(6)-C(1) 120.2(9)
C(5)-C(6)-H(6) 119.9
C(1)-C(6)-H(6) 119.9
C(5)-C(4")-C(3") 121.0(19)
C(5)-C(4")-H(4") 119.5
C(3)-C(4")-H(4") 119.5
C(4)-C(3")-C(2") 126(2)
C(4")-C(3")-H(3") 117.0
C(2)-C(3")-H(3") 117.0
C(1)-C(6")-C(5) 116.9(19)
C(1)-C(6")-H(6'") 121.6
C(5)-C(6')-H(6") 121.6
C(1)-C(2")-C(3") 108(3)
C(1')-C(2)-H(2') 126.2
C(3)-C(2")-H(2'") 126.2
C(6)-C(1")-C(2") 131(2)
C(6)-C(1")-CI(2") 118.0(18)
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C(2)-C(1)-C1(2") 111.1(19)
C(12)-C(7)-C(8) 117.6(4)
C(12)-C(7)-C(5) 120.5(4)
C(8)-C(7)-C(5) 121.9(4)
C(9)-C(8)-C(7) 121.8(4)
C(9)-C(8)-H(8) 119.1
C(7)-C(8)-H(8) 119.1
C(8)-C(9)-C(10) 121.8(4)
C(8)-C(9)-H(9) 119.1
C(10)-C(9)-H(9) 119.1
N(1)-C(10)-C(11) 123.0(4)
N(1)-C(10)-C(9) 118.1(4)
C(11)-C(10)-C(9) 118.8(4)
C(10)-C(11)-C(12) 118.8(4)
C(10)-C(11)-C(13) 118.8(4)
C(12)-C(11)-C(13) 122.4(4)
C(7)-C(12)-C(11) 121.1(4)
C(7)-C(12)-H(12) 119.4
C(11)-C(12)-H(12) 119.4
C(14)-C(13)-C(11) 117.4(4)
C(14)-C(13)-C(34) 123.0(4)
C(11)-C(13)-C(34) 119.5(4)
C(13)-C(14)-C(15) 119.1(4)
C(13)-C(14)-C(19) 124.8(3)
C(15)-C(14)-C(19) 115.9(3)
N(1)-C(15)-C(14) 123.8(4)
N(1)-C(15)-C(16) 118.1(4)
C(14)-C(15)-C(16) 117.9(4)
C(15)-C(16)-C(17) 108.9(3)

C(15)-C(16)-H(16A)  109.9
C(17)-C(16)-H(16A)  109.9
C(15)-C(16)-H(16B)  109.9
C(17)-C(16)-H(16B)  109.9
H(16A)-C(16)-H(16B)  108.3
C(18)-C(17)-C(16) 109.3(3)
C(18)-C(17)-H(17A)  109.8
C(16)-C(17)-H(17A)  109.8
C(18)-C(17)-H(17B)  109.8
C(16)-C(17)-H(17B)  109.8
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H(17A)-C(17)-H(17B)  108.3

N(2)-C(18)-C(19) 123.9(4)
N(2)-C(18)-C(17) 118.9(4)
C(19)-C(18)-C(17) 116.9(4)
C(20)-C(19)-C(18) 118.6(4)
C(20)-C(19)-C(14) 124.7(3)
C(18)-C(19)-C(14) 116.5(3)
C(19)-C(20)-C(21) 117.7(3)
C(19)-C(20)-C(33) 122.7(4)
C(21)-C(20)-C(33) 119.5(4)
C(26)-C(21)-C(22) 118.3(4)
C(26)-C(21)-C(20) 123.0(4)
C(22)-C(21)-C(20) 118.7(4)
N(2)-C(22)-C(23) 117.8(4)
N(2)-C(22)-C(21) 122.4(4)
C(23)-C(22)-C(21) 119.7(4)
C(24)-C(23)-C(22) 120.8(4)
C(24)-C(23)-H(23) 119.6

C(22)-C(23)-H(23) 119.6

C(23)-C(24)-C(25) 121.0(4)
C(23)-C(24)-H(24) 119.5

C(25)-C(24)-H(24) 119.5

C(26)-C(25)-C(24) 118.1(4)
C(26)-C(25)-C(27) 122.1(5)
C(24)-C(25)-C(27) 119.8(4)
C(25)-C(26)-C(21) 122.0(4)
C(25)-C(26)-H(26) 119.0

C(21)-C(26)-H(26) 119.0

C(28)-C(27)-C(32') 109.4(9)
C(28)-C(27)-C(25) 123.5(5)
C(32)-C(27)-C(25) 115.7(8)
C(28)-C(27)-C(32) 114.7(6)
C(25)-C(27)-C(32) 119.1(6)
C(27)-C(28)-C(29) 124.3(6)
C(27)-C(28)-C(29") 120.2(9)
C(27)-C(28)-H(28) 117.9

C(29)-C(28)-H(28) 117.9

C(30)-C(29)-C(28) 118.4(8)
C(30)-C(29)-CI(1) 118.3(7)
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C(28)-C(29)-CI(1) 122.7(7)
C(29)-C(30)-C(31) 122.5(9)
C(29)-C(30)-H(30) 118.8
C(31)-C(30)-H(30) 118.8
C(30)-C(31)-C(32) 121.1(10)
C(30)-C(31)-H(31) 119.4
C(32)-C(31)-H(31) 119.4
C(31)-C(32)-C(27) 117.2(9)
C(31)-C(32)-H(32) 121.4
C(27)-C(32)-H(32) 121.4

C(30')-C(29)-C(28) 126.8(15)
C(30')-C(29)-CI(1") 108.6(12)
C(28)-C(29)-CI(1") 124.1(13)
C(31)-C(30)-C(29")  111.1(16)
C(31)-C(30)-H(30") 1244
C(29')-C(30)-H(30") 1244
C(30)-C(31)-C(32")  125.0(17)
C(30)-C(31)-H(31)  117.5
C(32)-C(31)-H(31) 1175
C(31')-C(32)-C(27) 122.2(15)
C(31)-C(32)-H(32) 1189
C(27)-C(32')-H(32') 118.9
C(20)-C(33)-H(33A)  109.5
C(20)-C(33)-H(33B)  109.5
H(33A)-C(33)-H(33B)  109.5
C(20)-C(33)-H(33C)  109.5
H(33A)-C(33)-H(33C)  109.5
H(33B)-C(33)-H(33C)  109.5
C(13)-C(34)-H(34A)  109.5
C(13)-C(34)-H(34B)  109.5
H(34A)-C(34)-H(34B)  109.5
C(13)-C(34)-H(34C)  109.5
H(34A)-C(34)-H(34C)  109.5
H(34B)-C(34)-H(34C)  109.5
C(15)-N(1)-C(10) 116.5(3)
C(18)-N(2)-C(22) 117.4(3)

Symmetry transformations used to generate equivalent atoms:
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SI Table 9. Anisotropic displacement parameters (A2x 103)for kgnks-r1_sq. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2U1l + _ +2 hka* b* U12]

yll U222 U33 U23 ul3 ul2
C(5) 74(3) 83(3) 99(4) 6(3) 33(3) -6(2)
CI(2) 206(4) 301(7) 96(2) -2(3) 54(2) -97(4)
C(1) 126(6) 164(7) 104(6) -12(5) 42(5) -37(6)
C(2) 120(7) 168(7) 103(7) -11(6) 50(5) -40(6)
C@3) 99(6) 155(7) 104(6) 6(5) 24(5) -40(5)
CH4) 82(5) 114(6) 91(5) 12(4) 29(4) -15(5)
C(6) 110(7) 150(8) 88(5) 8(5) 38(5) -42(6)
CI(2") 197(9) 197(9) 122(7) -33(6) 107(6) -56(7)
C@4") 103(10) 118(10) 98(9) -4(9) 43(8) -28(9)
C3") 1149 146(10) 117(9) 8(9) 32(8) -45(9)
C6")  102(9) 125(11) 98(9) -5(9) 50(8) -17(9)
C(2") 118(10) 159(9) 117(10) -3(9) 41(9) -40(9)
C1Y)  12409) 164(10) 106(9) -12(8) 45(8) -36(9)
C(7) 65(3) 62(3) 90(3) 9(2) 25(2) -1(2)
C(8) 67(3) 69(3) 99(4) -8(3) 20(3) -18(2)
CO) 79(3) 68(3) 87(3) -11(2) 23(3) -16(2)
C(10)  59(3) 57(2) 75(3) -6(2) 16(2) -4(2)
C(1) 58(2) 50(2) 68(3) 2(2) 15(2) 4(2)
C(12) 67(3) 59(3) 80(3) -5(2) 17(2) 2(2)
C(13) 56(2) 49(2) 69(3) 2(2) 12(2) 3(2)
C(14) 59(2) 50(2) 61(2) 4(2) 12(2) 3(2)
C(15) 68(3) 50(2) 62(2) -1(2) 15(2) 4(2)
Ce) 71(3) 66(3) 69(3) -9(2) 19(2) -3(2)
C(17) 74(3) 58(2) 60(2) 5(2) 9(2) 1(2)
C(18) 65(3) 55(2) 59(2) -1(2) 15(2) 8(2)
C(19) 60(3) 49(2) 59(2) -1(2) 15(2) 2(2)
C(20) 60(3) 55(2) 58(2) 1(2) 18(2) 7(2)
C2l) 542 55(2) 63(2) -4(2) 17(2) 5(2)
C(22) 61(3) 55(2) 68(3) -2(2) 17(2) 5(2)
C(23) 66(3) 70(3) 74(3) -2(2) 21(2) -6(2)
C(24) 66(3) 95(3) 90(4) -10(3) 30(3) -10(2)
C(25) 358(3) 97(3) 71(3) -6(2) 23(2) -6(2)
C(26) 56(3) 79(3) 64(3) -5(2) 15(2) 2(2)
C27) 61(3) 185(6) 76(3) -4(3) 22(3) -27(3)

86



SUPPORTING INFORMATION

C(28) 67(3) 189(6)  93(4) 16(4) 4(3) -33(4)
CI(1)  96(2) 204(4)  76(2) 10(2) 4(1) -32(2)
C(29)  65(5) 2119)  63(5) -12(5) 13(4) -41(5)
C(30) 97(6)  235(10)  7TA(5) 6(6) 1(5) -28(7)
C31) 106(7)  221(10)  133(7) 17y -17(6) -70(7)
C(32) 123(7) 17109)  109(7) 12(7) -15(6) -54(7)
CI(1) 240(12)  345(16)  224(12)  141(11)  -1139)  -86(11)
C(29') 88(8)  231(11)  69(8) 2(9) -11(8) 27(9)
C(30") 78(8)  238(12)  97(9) 5(10) -13(8) -29(9)
C31) 75(8)  238(12)  85(8) 24(9) 24(7) -43(9)
C(32") 84(8)  213(11)  87(8) 14(9) 3(7) -48(9)
C(33) 70(3) 66(3) 66(3) 8(2) 8(2) 7(2)

C(34) 71(3) 68(3) 71(3) -12(2) 27(2) -5(2)

N()  67(2) 60(2) 77(2) -10(2) 20(2) -8(2)

N@)  65(2) 55(2) 63(2) 3(2) 14(2) 1(2)

SI Table 10. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 103)
for kgnks-r1 _sq.

X y z U(eq)
H(2) 7742 11566 5368 152
H(3) 8198 12708 6254 145
H(4) 7704 12002 6883 115
H(6) 6241 9028 5720 137
H(4") 7367 13897 6636 125
H(3") 7693 14687 5916 152
H(6") 6570 7017 5948 125
H(2" 7473 11781 5153 156
H(8) 7075 12854 7330 95
H(9) 6601 12318 7942 94
H(12) 6022 7117 6398 84
H(16A) 4674 7938 8302 83
H(16B) 5338 7217 8672 83
H(17A) 5210 2747 8335 81
H(17B) 4708 3416 8604 81
H(23) 2990 -1428 7589 84
H(24) 2151 -1803 6837 99
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H(26) 2815 4028 6106 80
H(28) 2098 3176 5395 146
H(30) 512 217 4672 170
HG31) 565 2620 5433 200
H(32) 1458 2491 6185 175
H(30") 282 2812 4880 177
H(31") 356 996 5693 160
H(32") 1260 979 6381 163
H(33A) 4173 7948 6496 106
H(33B) 3460 7669 6314 106
H(33C) 3848 5678 6088 106
H(34A) 4821 2988 6545 104
H(34B) 5471 3356 6487 104
H(34C) 4942 5337 6190 104

SI Table 11. Torsion angles [°] for kgnks-r1 sq.

C(6)-C(1)-C(2)-C(3) 4(2)
Cl1(2)-C(1)-C(2)-C(3) 179.4(10)
C(1)-C(2)-C(3)-C(4) -1.5(19)
C(2)-C(3)-C(4)-C(5) -1.1(16)
C(6)-C(5)-C(4)-C(3) 1.0(12)
C(7)-C(5)-C(4)-C(3) -179.5(7)
C(4)-C(5)-C(6)-C(1) 1.8(14)
C(7)-C(5)-C(6)-C(1) -177.8(8)
C(2)-C(1)-C(6)-C(5) -4.4(18)
C1(2)-C(1)-C(6)-C(5) -179.6(9)
C(6')-C(5)-C(4)-C(3") 3(3)
C(7)-C(5)-C(4)-C(3) -169.9(12)
C(5)-C(4)-C(3')-C(2") -1(2)
C(4)-C(5)-C(6')-C(1") 2(3)
C(7)-C(5)-C(6")-C(1") 171.1(14)
C(4)-C(3")-C(2)-C(1") -1.8(18)
C(5)-C(6)-C(1')-C(2") -1(3)
C(5)-C(6)-C(1)-C1(2") -178.2(16)
C(3")-C(2")-C(1')-C(6") 3(3)
C(3")-C(2)-C(1")-C1(2") -179.8(10)
C(4)-C(5)-C(7)-C(12) 162.2(13)
C(6')-C(5)-C(7)-C(12) -10.5(14)
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C(6)-C(5)-C(7)-C(12) 21.9(9)
C(4)-C(5)-C(7)-C(12) -157.6(6)
C(4")-C(5)-C(7)-C(8) -16.2(14)
C(6)-C(5)-C(7)-C(8) 171.1(14)
C(6)-C(5)-C(7)-C(8) -156.5(8)
C(4)-C(5)-C(7)-C(8) 24.0(8)
C(12)-C(7)-C(8)-C(9) 0.4(7)
C(5)-C(7)-C(8)-C(9) 178.9(5)
C(7)-C(8)-C(9)-C(10) -0.1(8)
C(8)-C(9)-C(10)-N(1) 176.0(4)
C(8)-C(9)-C(10)-C(11) -1.6(7)
N(1)-C(10)-C(11)-C(12) ~174.6(4)
C(9)-C(10)-C(11)-C(12) 2.9(6)
N(1)-C(10)-C(11)-C(13) 8.6(6)
C(9)-C(10)-C(11)-C(13) ~173.9(4)
C(8)-C(7)-C(12)-C(11) 1.0(6)
C(5)-C(7)-C(12)-C(11) -177.5(4)
C(10)-C(11)-C(12)-C(7) -2.7(6)
C(13)-C(11)-C(12)-C(7) 174.0(4)
C(10)-C(11)-C(13)-C(14) 1.5(5)
C(12)-C(11)-C(13)-C(14) ~175.2(4)
C(10)-C(11)-C(13)-C(34) ~174.6(4)
C(12)-C(11)-C(13)-C(34) 8.8(6)
C(11)-C(13)-C(14)-C(15) -10.7(5)
C(34)-C(13)-C(14)-C(15) 165.2(4)
C(11)-C(13)-C(14)-C(19) 173.3(3)
C(34)-C(13)-C(14)-C(19) -10.8(6)
C(13)-C(14)-C(15)-N(1) 11.2(6)
C(19)-C(14)-C(15)-N(1) -172.4(3)
C(13)-C(14)-C(15)-C(16) _164.4(4)
C(19)-C(14)-C(15)-C(16) 12.0(5)
N(1)-C(15)-C(16)-C(17) -138.7(4)
C(14)-C(15)-C(16)-C(17) 37.1(5)
C(15)-C(16)-C(17)-C(18) -61.0(5)
C(16)-C(17)-C(18)-N(2) ~137.6(4)
C(16)-C(17)-C(18)-C(19) 36.9(5)
N(2)-C(18)-C(19)-C(20) 10.1(6)
C(17)-C(18)-C(19)-C(20) -164.1(3)
N(2)-C(18)-C(19)-C(14) -173.4(3)
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C(17)-C(18)-C(19)-C(14) 12.4(5)
C(13)-C(14)-C(19)-C(20) -46.3(6)
C(15)-C(14)-C(19)-C(20) 137.6(4)
C(13)-C(14)-C(19)-C(18) 137.4(4)
C(15)-C(14)-C(19)-C(18) -38.7(5)
C(18)-C(19)-C(20)-C(21) -10.5(5)
C(14)-C(19)-C(20)-C(21) 173.3(3)
C(18)-C(19)-C(20)-C(33) 166.3(4)
C(14)-C(19)-C(20)-C(33) -9.9(6)
C(19)-C(20)-C(21)-C(26) -177.8(3)
C(33)-C(20)-C(21)-C(26) 5.3(6)
C(19)-C(20)-C(21)-C(22) 2.3(5)
C(33)-C(20)-C(21)-C(22) -174.5(3)
C(26)-C(21)-C(22)-N(2) -172.4(3)
C(20)-C(21)-C(22)-N(2) 7.4(6)
C(26)-C(21)-C(22)-C(23) 4.1(6)
C(20)-C(21)-C(22)-C(23) -176.1(4)
N(2)-C(22)-C(23)-C(24) 175.1(4)
C(21)-C(22)-C(23)-C(24) -1.5(6)
C(22)-C(23)-C(24)-C(25) -1.5(7)
C(23)-C(24)-C(25)-C(26) 1.8(7)
C(23)-C(24)-C(25)-C(27) -178.6(4)
C(24)-C(25)-C(26)-C(21) 0.9(6)
C(27)-C(25)-C(26)-C(21) -178.6(4)
C(22)-C(21)-C(26)-C(25) -3.8(6)
C(20)-C(21)-C(26)-C(25) 176.4(4)
C(26)-C(25)-C(27)-C(28) 11.4(9)
C(24)-C(25)-C(27)-C(28) -168.1(6)
C(26)-C(25)-C(27)-C(32") -128.3(13)
C(24)-C(25)-C(27)-C(32") 52.2(14)
C(26)-C(25)-C(27)-C(32) 171.9(8)
C(24)-C(25)-C(27)-C(32) -7.6(10)
C(25)-C(27)-C(28)-C(29) 175.2(8)
C(32)-C(27)-C(28)-C(29) 13.9(13)
C(32)-C(27)-C(28)-C(29") -4.4(15)
C(25)-C(27)-C(28)-C(29") -146.3(9)
C(27)-C(28)-C(29)-C(30) -5.7(16)
C(27)-C(28)-C(29)-Cl(1) -176.9(7)
C(28)-C(29)-C(30)-C(31) 1)
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CI(1)-C(29)-C(30)-C(31) 170.9(12)
C(29)-C(30)-C(31)-C(32) 2(2)
C(30)-C(31)-C(32)-C(27) 112)
C(28)-C(27)-C(32)-C(31) -15.8(16)
C(25)-C(27)-C(32)-C(31) -178.0(10)
C(27)-C(28)-C(29")-C(30") -15.4(18)
C(27)-C(28)-C(29")-CI(1") 173.6(8)
C(28)-C(29')-C(30')-C(31") 17Q2)
CI(1')-C(29')-C(30)-C(31") -171.2(16)
C(29')-C(30)-C(31")-C(32") 2(3)
C(30)-C(31)-C(32")-C(27) 22(4)
C(28)-C(27)-C(32")-C(31") 21(3)
C(25)-C(27)-C(32")-C(31") 166.4(19)
C(14)-C(15)-N(1)-C(10) -1.4(6)
C(16)-C(15)-N(1)-C(10) 174.2(4)
C(11)-C(10)-N(1)-C(15) -8.6(6)
C(9)-C(10)-N(1)-C(15) 173.9(4)
C(19)-C(18)-N(2)-C(22) -0.5(6)
C(17)-C(18)-N(2)-C(22) 173.6(3)
C(23)-C(22)-N(2)-C(18) 175.1(4)
C(21)-C(22)-N(2)-C(18) -8.4(5)

Symmetry transformations used to generate equivalent atoms:
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