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1. General remarks

Sodium lignosulfonate, o-anisaldehyde, propionaldehyde and 1,3-diaminopropane were purchased
from Aladdin Industrial Corporation. 2-Formylbenzenesulfonic acid sodium salt, 4-
(trifluoromethyl)benzaldehyde, 1-(4-propylphenyl)ethan-1-one and 3,4-dimethoxyaniline were
purchased from Adamas Reagent, Ltd. Copper(ll) trifluoromethanesulfonate, benzaldehyde,
formaldehyde, acetophenone, 1-aminonaphthalene, butylamine and morpholine were purchased
from Sinopharm Chemical Reagent Co., Ltd. 4-Aminoindole, 4'-n-amylacetophenone, 6-acetyl-1,4-
benzodioxane and 3,4-methylenedioxyacetophenone were purchased from Bide Pharmatech Ltd. p-
Tolualdehyde, 4'-n-amylacetophenone, 4-fluoroacetophenone, 5-acetyl-2,3-dihydrobenzo(b)furan
and 4-bromoaniline were purchased from Accela Chem Bio Co., Ltd. Dimethyl
acetylenedicarboxylate, 4-bromobenzaldehyde, 2-naphthaldehyde, 2,3-dichlorobenzaldehyde,
3.,4,5-trimethoxybenzaldehyde, 2-bromo-4,5-methylenedioxybenzaldehyde, phenylpropylaldehyde,
3,3-dimethylbutyraldehyde, cyclopropanecarboxaldehyde, dimethyl acetylenedicarboxylate, 4'-
methylacetophenone, 4'-cyclohexylacetophenone, 4'-methylthioacetophenone, 4'-
methoxyacetophenone, 4'-benzyloxyacetophenone, 4-acetylbiphenyl, 4'-chloroacetophenone, 4'-
iodoacetophenone, 3'-methylacetophenone, 3,4-dimethoxyacetophenone, 3'.4'5'-
trimethoxyacetophenone, 2-acetylfluorene, p-anisidine and urea were purchased from Energy
Chemical Co., Ltd. 2-Acetonaphthone, 2'5'-dimethylacetophenone, 2-acetylbenzofuran,
benzylamine and furfurylamine were purchased from Alfa Aesar Chemical Company. p-Toluidine
was purchased from Jinshan Chemical Co., Ltd. 4-fert-Butylaniline was purchased from Heowns
Biochem Technologies Co., Ltd.
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2. Supplementary experiment section

2.1 Preparation of the referential catalyst LS-FM-Cu
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Fig. S1 Preparation of the referential catalyst LS-FM-Cu in this work.

2.2 Preparation of the referential catalyst Resin-Cu
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Fig. S2 Preparation of the referential catalyst Resin-Cu in this work.
2.3 Elemental analysis of the composites in this work

Table S1 Elemental analysis of the composite in this work.

Composite Weight [mg] Method C [%] H [%] S [%]
LS 2.1080 2mg80s 30.84 3.658 2.626
LS-FAS 2.3860 2mg80s 53.79 4.851 6.650

2.4 Thermo gravimetric weight loss of the obtained referential catalyst Resin-Cu
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Fig. S3. Thermogravimetric weight loss of the obtained referential catalyst Resin-Cu.
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2.5 Typical procedure for the synthesis of tricyclic indole alkaloids bearing 3,4-fused seven-

membered rings (4a as an example)

In a V-type reaction flask which was equipped with magnetic stirring, 4-aminoindole (1a, 0.3 mmol,
39.6 mg), 4-methylbenzaldehyde (2a, 0.2 mmol, 24.0mg), diethyl acetylenedicarboxylate (3a, 0.3
mmol, 51.0 mg) and the catalyst LS-FAS-Cu (20 mol %, 43.5 mg) were added to 1.0 mL EtOH and
the temperature of the mixture was allowed to increase to 60 °C. The reaction process was monitored
by PTLC, after its completion the solution was centrifuged. The organic phase was further purified
by preparative TLC using a mixture of ethyl acetate and petroleum ether as eluent (EA/PE 1:5 v/v),

thus the product 4a (69.2 mg, 86%) was obtained.

2.6 Typical procedure for the synthesis of 2-arylpyridine derivatives (7a as an example) [1]

In a 10 mL V-type reaction flask which was equipped with magnetic stirring, acetophenone 5a (0.2
mmol, 24.0 mg), 1,3-diaminopropane (6a, 0.6 mmol, 44.5 mg), LS-FAS-Cu (20 mol %, 43.5 mg)
and TsOH-H>O (0.12 mmol, 22.8 mg) were added into 1.0 mL EtOH solution. The mixture was
stirred for 24 hours at 100 °C under oxygen atmosphere. The reaction process was monitored by
PTLC, after its completion the solution was centrifuged. The organic phase was further purified by
preparative TLC using a mixture of ethyl acetate and petroleum ether as eluent (EA/PE 1:3 v/v),
thus the product 7a (23.3 mg, 75%) was obtained. In the substrate scope extending section, the
catalyst was changed to LSA-FAS-Cu [Cu (40 mol %), -SOsH (0.5 equiv)] without the presence of

TsOH.H,O.

2.7 Typical procedure for the synthesis of aminonaphthalenes derivatives (10a as an example)

2]

In a 10 mL V-type reaction flask which was equipped with magnetic stirring, 1-(2-
(phenylethynyl)phenyl)ethan-1-one (8a, 0.2 mmol, 44.1 mg), p-toluidine (9a, 0.24 mmol, 25.7 mg)
and catalyst LS-FAS-Cu (10 mol %, 21.7 mg) were added to 1.0 mL DCE solvent. The mixture
solution was stirred for 12 hours at 100 °C under N> atmosphere. The reaction process was
monitored by PTLC, after its completion the solution was centrifuged. The organic phase was
further purified by preparative TLC using a mixture of ethyl acetate and petroleum ether as eluent

(EA/PE 1:3 v/v), thus the product 10a (50.1 mg, 81%) was obtained.
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2.8 Typical procedure for the synthesis of 3-phenylisoquinolines derivatives 13a [3]

In a 10 mL V-type reaction flask which was equipped with magnetic stirring, 2-
(phenylethynyl)benzaldehyde (11a, 0.2 mmol, 41.2 mg), urea (12a, 0.4 mmol, 24.0 mg) and the
catalyst LS-FAS-Cu (10 mol %, 21.7 mg) were added to 1.0 mL Toluene solvent. The mixture
solution was stirred for 12 hours at 120 °C under N, atmosphere. The reaction process was
monitored by PTLC, after its completion the solution was centrifuged. The organic phase was
further purified by preparative TLC using a mixture of ethyl acetate and petroleum ether as eluent

(EA/PE 1:3 v/v), thus the product 13a (34.9 mg, 85%) was obtained.

3. Spectroscopic data for the compounds

Diethyl 4-(p-tolyl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4a) Yellow solid, mp: 167-
169 °C, 'H NMR (400 MHz, CDCls, 25 °C, TMS): § = 9.16 (d, J = 8.8 Hz, 1H), 7.65 (dd, J=8.4, 7.0
Hz, 3H), 7.53 (d, J = 9.0 Hz, 1H), 7.37 (s, 1H), 7.26 (d, J = 8.3 Hz, 2H), 7.23-7.16 (m, 1H), 4.53(q, J =
7.1Hz, 2H), 4.17 (q, J = 7.1 Hz, 2H), 2.41 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H), 1.08 ppm (t, J = 7.1 Hz, 3H).
3C NMR (100 MHz, CDCls, 25 °C) § = 168.5, 167.4, 155.6, 144.5, 139.8, 138.7, 137.8, 135.6, 129.0,
128.8, 124.0, 123.6, 121.3, 118.5, 117.2, 115.5, 103.7, 62.4, 61.8, 21.4, 14.1, 13.7 ppm. IR: v = 3369,
2980, 1728, 1550, 1248, 1027, 747, 501 cm’!; HRMS (TOF, ESI): m/z caled for C24H2N>04, [M +
H]402.1579, found 402.1601.

Diethyl 4-phenyl-6 H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4b) Yellow solid, mp: 150-152 °C,
!H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 9.04 (s, 1H), 7.76-7.72 (m, 2H), 7.69 (d, J = 9.0 Hz, 1H),
7.59 (d, J=9.0 Hz, 1H), 7.46 (q, J=5.7 Hz, 3H), 7.39 (s, 1H), 7.25 (dd, J=5.2,2.5 Hz, 1H), 4.53 (q, J
=7.1 Hz, 2H), 4.14 (q, J= 7.1 Hz, 2H), 1.43 (t, J= 7.1 Hz, 3H), 1.02 ppm (t, J = 7.1 Hz, 3H). *C NMR
(100 MHz, CDCl3, 25 °C) 6 =168.3, 167.3, 155.7, 144.5, 140.7, 140.0, 135.7, 128.9, 128.7, 128.2, 124.1,
123.6, 121.4, 118.7, 118.6, 117.4, 115.5, 103.9, 103.8, 62.4, 61.8, 14.1, 13.6 ppm. IR: v = 3380, 2980,
1717, 1549, 1246, 1213, 1017, 737, 696, 597, 499 cm™!; HRMS (TOF, ESI): m/z calcd for C23H20N20s,
[M + H]* 388.1423, found 388.1426.

Diethyl 4-(4-bromophenyl)-6H-azepino|[4,3,2-cd]indole-2,3-dicarboxylate (4c) Yellow solid, mp:
172-174 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.96 (d, J = 11.2 Hz, 1H), 7.70 (d, J= 9.0
Hz, 1H), 7.66-7.58 (m, SH), 7.39 (d, /= 1.9 Hz, 1H), 7.33-7.27 (m, 1H), 4.54 (q, /= 7.1 Hz, 2H), 4.18
(g, J=7.1 Hz, 2H), 1.44 (t,J= 7.1 Hz, 3H), 1.10 ppm (t, J = 7.1 Hz, 3H). '*C NMR (100 MHz, CDCls,
25 °C) 0 = 168.04, 167.15, 154.42, 144.47, 140.18, 139.62, 135.68, 131.39, 130.55, 124.07, 123.65,
123.22, 121.07, 118.70, 117.51, 115.68, 103.87, 62.44, 61.91, 14.11, 13.67 ppm. IR: v = 3372, 2971,
1735, 1707, 1254, 1215, 1007, 746, 582, 446 cm™'; HRMS (TOF, ESI): m/z calcd for C23H19BrN,O4, [M
+ H]" 466.0528, found 466.0540.

Diethyl 4-(4-(trifluoromethyl)phenyl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4d) Yellow
solid, mp: 126-128 °C, 'H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 9.11 (s, 1H), 7.84 (d, J= 7.9 Hz,
2H), 7.71 (dd, J=16.0, 8.5 Hz, 3H), 7.62 (d, /= 9.0 Hz, 1H), 7.37 (s, 1H), 7.26 (d, /= 2.9 Hz, 1H), 4.55
(q,J=7.1Hz, 2H), 4.16 (q, J= 7.1 Hz, 2H), 1.44 (t, J = 7.1 Hz, 3H), 1.04 ppm (t, J = 7.1 Hz, 3H). 13C
NMR (100 MHz, CDCl3, 25 °C) 6 =167.8, 167.2, 154.3, 144.5, 144.3, 140.4, 135.8, 130.8, 130.5, 129.3,
125.6, 125.2, 125.1, 124.1, 123.8, 122.9, 121.0, 118.6, 117.7, 116.0, 103.8, 62.5, 62.0, 14.1, 13.5 ppm.
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IR: v= 13368, 2981, 1739, 1708, 1550, 1324, 1260, 748, 586, 449 cm™'; HRMS (TOF, ESI): m/z calcd for
Ca4H9F3N204, [M + H]" 456.1296, found 456.1305.

Diethyl 4-(2-methoxyphenyl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4e) Yellow solid, mp:
125-127 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): 6 =9.19 (s, 1H), 7.73 (dd, J = 7.4, 1.4 Hz, 1H),
7.61 (d, J=9.0 Hz, 1H), 7.56 (d, J =9.0 Hz, 1H), 7.42-7.31 (m, 2H), 7.21-7.17 (m, 1H), 7.13 (t, J=7.4
Hz, 1H), 6.87 (d, J = 8.2 Hz, 1H), 4.52 (q, J = 7.1 Hz, 2H), 4.15-4.07 (m, 2H), 3.66 (s, 3H), 1.42 (t, J =
7.1 Hz, 3H), 1.04 ppm (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl3, 25 °C) § = 167.9, 167.3, 156.7,
154.0, 144.8, 140.4, 135.7, 131.3, 130.3, 130.1, 124.0, 123.6, 121.7, 121.0, 118.7, 118.6, 117.5, 115.4,
110.1, 103.8,62.2,61.2,55.1, 14.1, 13.6 ppm. IR: v= 3372, 2979, 1728, 1550, 1247, 1027, 751, 489 cm
!; HRMS (TOF, ESI): m/z caled for C24H2N>O4, [M + H]" 418.1528, found 418.1550.

Diethyl 4-(naphthalen-2-yl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4f) Yellow solid, mp:
199-201 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.95 (s, 1H), 8.21 (s, 1H), 7.98-7.86 (m,
4H), 7.72 (d, J = 9.0 Hz, 1H), 7.64 (d, J = 9.0 Hz, 1H), 7.56-7.48 (m, 2H), 7.45 (s, 1H), 7.30 (s, 1H),
456 (9, J=7.2Hz,2H),4.12(q, J =7.1 Hz, 2H), 1.45 (t, J = 7.1 Hz, 3H), 0.93 ppm (t, J = 7.1 Hz, 3H).
13C NMR (100 MHz, CDCls, 25 °C) § = 168.4, 167.3, 155.5, 144.5, 140.1, 138.0, 135.7, 133.4, 133.2,
128.5, 128.5, 127.9, 127.7, 126.6, 126.5, 126.3, 124.1, 123.6, 121.6, 118.7, 117.4, 115.5, 104.0, 62.4,
61.8, 14.1, 13.6 ppm. IR: v = 3381, 2980, 1727, 1550, 1243, 1021, 750, 479 cm™'; HRMS (TOF, ESI):
m/z calcd for C7H22N04, [M + H]* 438.1579, found 438.1568.

Diethyl 4-(2,3-dichlorophenyl)-6 H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4g) Yellow solid, mp:
172-174 °C, *H NMR (400 MHz, CDClg, 25 °C, TMS): 6 = 9.18 (s, 1H), 7.67 (s, 2H), 7.52 (d, J=7.9
Hz, 1H), 7.42 (d, J= 7.2 Hz, 1H), 7.33 (d, /= 7.8 Hz, 1H), 7.28 (dd, J = 9.3, 6.8 Hz, 2H), 4.56 (q, J =
7.1 Hz, 2H), 4.12 (dd, J = 13.7, 6.8 Hz, 2H), 1.45 (t, J = 7.1 Hz, 3H), 1.00 ppm (t, J = 7.1 Hz, 3H). 13C
NMR (100 MHz, CDCl3, 25 °C) 6 =167.6, 166.2, 154.2, 144.7, 142.5,141.7, 135.9, 132.8, 131.5, 130.1,
129.1, 127.2, 124.0, 123.9, 120.1, 118.9, 118.2, 116.0, 104.0, 62.4, 61.7,29.7, 14.1, 13.4 ppm. IR: v =
3379, 2981, 1724, 1549, 1412, 1246, 1031, 744, 515 cm’'; HRMS (TOF, ESI): m/z calcd for
Ca3HisCLN2O4, [M + H]" 456.0643, found 456.0626.

Diethyl 4-(3,4,5-trimethoxyphenyl)-6 H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4h) Yellow solid,
mp: 200-202 °C, 'H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.89 (s, 1H), 7.74 (d, J = 9.0 Hz, 1H),
7.68 (d, J = 9.0 Hz, 1H), 7.46 (s, 1H), 7.36 (d, J = 2.4 Hz, 1H), 6.99 (s, 2H), 4.54 (q, J = 7.1 Hz, 2H),
4.18(q,J=7.1Hz, 2H), 3.91 (d, J =4.5 Hz, 9H), 1.45 (t, J = 7.2 Hz, 3H), 1.09 ppm (t, J = 7.1 Hz, 3H).
13C NMR (100 MHz, CDCls, 25 °C) § = 168.5, 167.1, 155.3, 153.2, 144.3, 139.8, 136.2, 135.7, 124.1,
1235, 121.7, 118.8, 117.5, 115.4, 106.2, 104.0, 62.4, 61.9, 61.0, 56.2, 14.1, 13.7 ppm. IR: v = 3351,
2979, 1730, 1587, 1416, 1240, 1126, 1022, 873, 746, 531, 455 cm’!; HRMS (TOF, ESI): m/z calcd for
Ca6H26N207, [M + H]* 478.1740, found 478.1749.

Diethyl 4-(6-bromobenzo[d][1,3]dioxol-5-yl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4i)
Yellow solid, mp: 160-162 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): § = 9.85 (s, 1H), 7.66 (q, J =
9.0 Hz, 2H), 7.35 (s, 1H), 7.28 (s, 1H), 7.04 (s, 1H), 7.00 (s, 1H), 6.00 (s, 2H), 4.55 (q, J= 7.0 Hz, 2H),
4.18 (q, J = 7.0 Hz, 2H), 1.45 (t, J = 7.1 Hz, 3H), 1.12 ppm (t, J = 7.1 Hz, 3H). '3*C NMR (100 MHz,
CDCl3, 25 °C) 6 = 167.6, 166.5, 155.6, 148.4, 147.1, 144.5, 141.2, 136.1, 135.3, 124.0, 123.8, 120.6,
118.5, 118.0, 116.2, 113.4, 112.3, 110.9, 103.6, 101.9, 62.3, 61.7, 14.1, 13.7 ppm. IR: v = 3377, 2979,
2900, 1726, 1549, 1479, 1238, 1037, 932, 876, 745, 444 cm™'; HRMS (TOF, ESI): m/z calcd for
C24H19BrN2Og, [M + H]* 510.0426, found 510.0409.

Diethyl 4-phenethyl-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4j) Yellow solid, mp: 172—
174 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.86 (s, 1H), 7.68 (d, J= 9.0 Hz, 1H), 7.61 (d, J
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=9.0 Hz, 1H), 7.42 (s, 1H), 7.37-7.27 (m, 5H), 7.21 (d, /= 6.8 Hz, 1H), 4.51 (q, J = 7.1 Hz, 2H), 4.40
(dd, J=14.3, 7.1 Hz, 2H), 3.52 (dd, J = 9.8, 6.6 Hz, 2H), 3.25 (dd, J = 9.7, 6.6 Hz, 2H), 1.42 (dt, J =
21.2,7.1 Hz, 6H) ppm. *C NMR (100 MHz, CDCl3, 25 °C) 6 = 167.6, 167.5, 157.7, 144.6, 142.2, 139.8,
135.6, 128.6, 128.4, 125.9, 123.8, 123.3, 121.0, 119.0, 117.2, 114.8, 103.8, 62.1, 61.9, 39.0, 35.6, 14.2,
14.1 ppm. IR: v = 3369, 2982, 1721, 1555, 1242, 1019, 742, 508 cm™'; HRMS (TOF, ESI): m/z calcd for
Ca5H24N»04, [M + H]" 416.1736, found 416.1763.

Diethyl 4-methyl-6 H-azepino|[4,3,2-cd]indole-2,3-dicarboxylate (4k) Yellow solid, mp: 164-166 °C,
IH NMR (400 MHz, CDCls, 25 °C, TMS): § =9.18 (s, 1H), 7.62 (d, J = 4.9 Hz, 2H), 7.39 (s, 1H), 7.32
(s, 1H), 4.52 (q, J = 7.1 Hz, 2H), 4.43 (q, J = 7.1 Hz, 2H), 2.95 (s, 3H), 1.43 ppm (q, J = 7.4 Hz, 6H).
3C NMR (100 MHz, CDCls, 25 °C) § = 167.6, 167.5, 155.4, 144.6, 140.2, 135.7, 123.5, 120.6, 118.9,
117.1, 114.8, 103.5, 62.1, 61.8, 25.1, 14.1 ppm. IR: v = 3381, 2983, 1727, 1559, 1246, 1204, 1039, 742,
516 cm™'; HRMS (TOF, ESI): m/z calcd for CisHisN2O4, [M + H]* 326.1266, found 326.1258.

Diethyl 4-butyl-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (41) Yellow oil, *H NMR (400 MHz,
CDCls, 25 °C, TMS): 6 = 9.05 (s, 1H), 7.65 (d, J=9.0 Hz, 1H), 7.56 (d, /= 9.0 Hz, 1H), 7.38 (s, 1H),
7.29 (s, 1H), 4.50 (q, J = 7.1 Hz, 2H), 4.42 (q, J = 7.1 Hz, 2H), 3.24-3.13 (m, 2H), 1.90 (dd, J = 15.3,
7.6 Hz, 2H), 1.42 (q, J = 7.2 Hz, 6H), 1.04 ppm (t, J= 7.3 Hz, 3H). *C NMR (100 MHz, CDCls, 25 °C)
0=167.9,167.6,158.7, 144.6, 139.7, 135.6, 123.7, 123.3, 121.1, 118.9, 117.0, 114.7, 103.7, 62.2, 61.8,
39.3,23.2,14.2, 14.2, 14.1 ppm. IR: v = 2924, 2961, 2865, 2730, 1725, 1630, 1595, 1414, 1378, 1310,
1124, 736, 553 cm™'. HRMS (TOF, ESI): m/z calcd for C20H22N204, [M + H]" 354.1580, found 354.1581.
Diethyl 4-neopentyl-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4m) Yellow solid, mp: 110-
112 °C, *H NMR (400 MHz, CDCls, 25 °C, TMS): 6 =9.16 (s, 1H), 7.67 (d, J= 9.0 Hz, 1H), 7.60 (d, J
=9.0 Hz, 1H), 7.37 (s, 1H), 7.31 (s, 1H), 4.49 (q, J= 7.1 Hz, 2H), 4.39 (q, J= 7.1 Hz, 2H), 3.24 (s, 2H),
1.42 (dt, J=11.4, 7.2 Hz, 6H), 1.02 (s, 9H) ppm. *C NMR (100 MHz, CDCl3, 25 °C) 6 = 168.3, 167.6,
156.7, 144.1, 139.1, 135.4, 123.9, 123.2, 122.4, 118.7, 116.7, 114.8, 103.6, 62.1, 61.7, 47.9, 33.1, 29.9,
14.2, 14.1 ppm. IR: v = 3375, 2958, 1716, 1552, 1247, 1206, 1019, 747, 588, 521 cm’!; HRMS (TOF,
ESI): m/z calced for C2oHo¢N2O4, [M + H]* 382.1892, found 382.1923.

Diethyl 4-cyclopropyl-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (4n) Yellow solid, mp: 130-
132 °C, 'H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.79 (s, 1H), 7.63 (d, J= 9.0 Hz, 1H), 7.50 (d, J
=9.0 Hz, 1H), 7.26 (dd, J = 8.8, 2.4 Hz, 2H), 4.47 (dq, J = 24.1, 7.1 Hz, 4H), 2.60 (td, J= 8.1, 4.1 Hz,
1H), 1.42 (dd, J = 13.3, 7.0 Hz, 8H), 1.12-1.02 ppm (m, 2H). *C NMR (100 MHz, CDCls, 25 °C) § =
168.0, 167.6, 158.6, 144.7, 138.9, 135.5, 123.6, 123.1, 121.4, 119.0, 116.6, 114.2, 103.5, 62.1, 61.9, 15 4,
14.2, 11.0 ppm. IR: v=3381, 2983, 1726, 1556, 1418, 1248, 1181, 1023, 865, 744, 667, 533 cm™; HRMS
(TOF, ESI): m/z caled for CooH20N204, [M + H]" 352.1423, found 352.1432.

Dimethyl 4-(p-tolyl)-6H-azepino[4,3,2-cd]indole-2,3-dicarboxylate (40) Yellow oil, *H NMR (400
MHz, DMSO-dg, 25 °C): 6 = 11.97 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.60 (dd, J = 14.8, 8.4 Hz, 4H),
7.34 (d, J=17.7 Hz, 2H), 7.20 (s, 1H), 4.00 (s, 3H), 3.70 (s, 3H), 2.39 ppm (s, 3H). 3C NMR (100 MHz,
CDCl3, 25 °C) 6 = 168.4, 167.4, 154.5, 144.3, 139.7, 138.9, 137.4, 136.2, 129.5, 128.9, 125.6, 123.8,
120.6, 117.9, 117.2, 116.5, 102.7, 53.7, 53.2, 21.3 ppm. IR (KBr) v = 3383, 2924, 1735, 1351, 1252,
1141, 1028, 749, 497 cm-1; HRMS (ESI, TOF) m/z: calcd for C22H19N>O4%, [M + H]* 375.1339, found
375.1339.

2-Phenylpyridine (7a) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.70 (d, J = 4.7 Hz, 1H), 7.99 (d,
J=17.5Hz, 2H), 7.78-7.68 (m, 2H), 7.48 (t, J = 7.4 Hz, 2H), 7.41 (t, J= 7.2 Hz, 1H), 7.25-7.18 ppm (m, 1H). 13C
NMR (100 MHz, CDCl, 25 °C) 6 = 157.5, 149.7, 139.4, 136.8, 129.0, 128.8, 126.9, 122.1, 120.6 ppm.
2-(p-Tolyl)pyridine (7b) Yellow oil, "H NMR (400 MHz, CDCls, 25 °C, TMS): J = 8.68 (d, J = 8.0 Hz, 1H), 7.89
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(d, J = 8.0 Hz, 2H), 7.74-7.72 (m, 2H), 7.28 (t, J = 8.0 Hz, 2H), 7.22-7.19 (m, 1H), 2.41 ppm (s, 3H). 3C NMR
(100 MHz, CDCl3, 25 °C) 6 = 157.5, 149.6, 139.0, 136.7, 136.6, 129.5, 126.8, 121.8, 120.3, 21.3 ppm.
2-(4-Propylphenyl)pyridine (7¢) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): J = 8.67 (d, J = 4.6 Hz,
1H), 7.91 (d, J= 8.1 Hz, 2H), 7.76-7.66 (m, 2H), 7.28 (d, J= 8.1 Hz, 2H), 7.19 (dd, /= 8.9, 4.4 Hz, 1H), 2.64 (t, J
= 7.6 Hz, 2H), 1.68 (dd, J = 15.0, 7.5 Hz, 2H), 0.96 (t, J = 7.3 Hz, 3H). '3C NMR (100 MHz, CDCl3, 25 °C) J =
157.6, 149.6, 143.7, 136.9, 136.7, 128.9, 126.8, 121.8, 120.3, 37.8, 24.5, 13.8 ppm.

2-(4-Pentylphenyl)pyridine (7d) Yellow oil, '"H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.67 (d, J = 4.6 Hz,
1H), 7.90 (d, J= 8.1 Hz, 2H), 7.73-7.71 (m, 2H), 7.29 (d, J = 12.0 Hz, 2H), 7.20-7.18 (m, 1H), 2.66 (t, /= 4.0 Hz,
2H), 1.67-1.63 (m, 2H), 1.35-1.33 (m, 4H), 0.90 ppm (t, J = 4.0 Hz, 3H). '3C NMR (100 MHz, CDCl3, 25°C) J =
157.6, 149.6, 144.0, 136.8, 136.7, 128.9, 126.8, 121.8, 120.3, 35.7, 31.5, 31.1, 22.6, 14.1 ppm.
2-(4-(tert-Butyl)phenyl)pyridine (7€) Yellow oil, "H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.69 (d, J = 4.1
Hz, 1H), 7.93 (d, J= 8.1 Hz, 2H), 7.74 (d, J= 7.0 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 7.22 (t, /= 5.0 Hz, 1H), 1.36
ppm (s, 9H). *C NMR (100 MHz, CDCls, 25 °C) 6 =157.4, 152.3, 149.4, 136.9, 136.3, 126.7, 125.8, 121.9, 120.4,
34.7,31.3 ppm.

2-(4-Cyclohexylphenyl)pyridine (7f) Yellow oil, 'H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 8.68 (d, J=4.0 Hz,
1H), 7.91 (d, J = 8.0 Hz, 2H), 7.73-7.71 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.21-7.18 (m, 1H), 2.58-2.53 (m, 1H),
1.92-1.84 (m, 4H), 1.48-1.39 (m, 4H), 1.29-1.25 ppm (m, 2H). '3C NMR (100 MHz, CDCl3, 25 °C) § = 157.6,
149.6, 149.1, 137.0, 136.7, 127.3, 126.9, 121.8, 120.3, 44.4, 34.4, 26.9, 26.2 ppm.
2-(4-(Methylthio)phenyl)pyridine (7g) Yellow oil, 'H NMR (400 MHz, CDCl3, 25°C, TMS): § =8.67 (d, J=4.4
Hz, 1H), 7.93 (d, J= 8.5 Hz, 2H), 7.77-7.65 (m, 2H), 7.34 (d, /= 8.4 Hz, 2H), 7.24-7.17 (m, 1H), 2.53 ppm (s, 3H).
13C NMR (100 MHz, CDCl3, 25 °C) 6 = 156.8, 149.7, 139.9, 136.8, 136.0, 128.8, 127.2, 126.4, 122.0, 120.1, 15.6
ppm.

2-(4-Methoxyphenyl)pyridine (7h) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): § = 8.65 (d, J = 4.4 Hz,
1H), 7.95 (d, J = 8.6 Hz, 2H), 7.75-7.60 (m, 2H), 7.22-7.13 (m, 1H), 7.00 (d, J = 8.6 Hz, 2H), 3.86 (s, 3H) ppm. '3C
NMR (100 MHz, CDCls, 25 °C) 6 = 160.5, 157.1, 149.5, 136.7, 132.0, 128.2, 121.4, 119.8, 114.1, 55.4 ppm.
2-(4-(Benzyloxy)phenyl)pyridine (7i) Yellow oil, 'H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.65 (d, J = 4.2
Hz, 1H), 7.95 (d, J= 8.6 Hz, 2H), 7.69 (dt, J = 15.8, 7.8 Hz, 2H), 7.46 (d, J = 7.2 Hz, 2H), 7.40 (t, J= 7.3 Hz, 2H),
7.36-7.30 (m, 1H), 7.20-7.13 (m, 1H), 7.07 (d, J = 8.6 Hz, 2H), 5.13 ppm (s, 2H). '*C NMR (100 MHz, CDCls,
25°C) d=159.7, 157.1, 149.6, 136.8, 136.7, 132.3, 128.6, 128.2, 128.0, 127.5, 121.5, 119.8, 115.1, 70.1 ppm.
2-([1,1'-Biphenyl]-4-yl)pyridine (7j) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 =8.72 (d, J= 4.0 Hz,
1H), 8.09 (d, J= 8.0 Hz, 2H), 7.77-7.75 (m, 2H), 7.72 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H), 7.46 (t, J= 8.0
Hz, 2H), 7.38-7.35 (m, 1H), 7.25-7.22 ppm (m, 1H). '3C NMR (100 MHz, CDCl3, 25 °C) 6 = 157.1, 149.8, 141.7,
140.6, 138.3, 136.8, 128.9, 127.6, 127.5, 127.3, 127.1, 122.2, 120.5 ppm.

2-(4-Fluorophenyl)pyridine (7k) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.70 (d, J = 3.0 Hz,
1H), 8.05-7.94 (m, 2H), 7.80 (d, /= 7.2 Hz, 1H), 7.72 (d, J= 7.8 Hz, 1H), 7.27 (s, 1H), 7.18 ppm (t, J = 8.5 Hz,
2H). '3*C NMR (100 MHz, CDCl3, 25 °C) 6 = 156.4, 149.8, 138.9, 137.9, 136.9, 128.7, 122.5, 120.3, 95.3 ppm.
2-(4-Chlorophenyl)pyridine (71) Yellow oil, 'H NMR (400 MHz, CDCl3, 25 °C, TMS): § = 8.70 (d, J = 3.0 Hz,
1H), 8.05-7.95 (m, 2H), 7.80 (d, J = 7.2 Hz, 1H), 7.72 (d, J = 7.8 Hz, 1H), 7.26-7.25 (m, 1H), 7.18 ppm (t, J = 8.5
Hz, 2H). '*C NMR (100 MHz, CDCls, 25°C) d = 156.4, 149.8, 138.9, 137.9, 136.9, 128.7, 122.5, 120.3, 95.3 ppm.
2-(4-Iodophenyl)pyridine (7m) Yellow oil, '"H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.69 (d, J= 4.3 Hz, 1H),
7.81 (d, J=8.5 Hz, 2H), 7.77-7.67 (m, 4H), 7.25 ppm (d, J = 8.8 Hz, 1H). 3C NMR (100 MHz, CDCls, 25 °C) 6 =
156.4, 149.8, 138.9, 137.9, 136.9, 128.7, 122.5, 120.3, 95.3 ppm.

2-(m-Tolyl)pyridine (7n) Yellow oil, "H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.69 (d, J = 4.4 Hz, 1H), 7.84
(s, 1H), 7.74 (dd, J = 8.1, 6.9 Hz, 3H), 7.37 (t, J = 7.6 Hz, 1H), 7.29-7.18 (m, 2H), 2.44 ppm (s, 3H). 13C NMR (100
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MHz, CDCls, 25 °C) 0 = 157.7, 149.6, 139.4, 138.4, 136.7, 129.7, 128.7, 127.7, 124.1, 122.0, 120.7, 21.5 ppm.
2-(Naphthalen-2-yl)pyridine (70) Yellow oil, 'H NMR (400 MHz, CDCls, 25 °C, TMS): § = 8.75 (d, J = 4.0 Hz,
1H), 8.48 (s, 1H), 8.14 (d, J= 8.5 Hz, 1H), 7.94 (d, J=7.7 Hz, 2H), 7.87 (d, J= 8.0 Hz, 2H), 7.78 (dd, /= 10.9, 4.4
Hz, 1H), 7.50 (dd, J = 6.0, 3.3 Hz, 2H), 7.25 ppm (t, J = 5.8 Hz, 1H). 3C NMR (100 MHz, CDCl3, 25 °C) § = 157.4,
149.8, 136.8, 136.7, 133.6, 133.5, 128.7, 128.5, 127.7, 126.5, 126.4, 126.3, 124.6, 122.2, 120.8 ppm.
2-(3,5-Dimethylphenyl)pyridine (7p) Yellow oil, 'H NMR (400 MHz, CDCl, 25 °C, TMS): = 8.69 (d, J = 4.4
Hz, 1H), 7.73 (td, J = 7.7, 1.5 Hz, 1H), 7.39 (d, J=7.8 Hz, 1H), 7.26-7.20 (m, 2H), 7.17 (d, J=7.7 Hz, 1H), 7.11
(d, J=17.8 Hz, 1H), 2.36 (s, 3H), 2.32 ppm (s, 3H). 1*C NMR (100 MHz, CDCl3, 25 °C) = 160.1, 149.2, 140.2,
136.0, 135.3, 132.5, 130.7, 130.3, 129.0, 124.1, 121.5, 20.9, 19.8 ppm.

2-(3,5-Dimethoxyphenyl)pyridine (7q) Yellow oil, '"H NMR (400 MHz, CDCls, 25 °C, TMS): 0 = 8.67 (d, J = 4.0
Hz, 1H), 7.73-7.67 (m, 3H), 7.51 (d, J= 8.0 Hz, 1H), 7.21-7.17 (m, 1H), 6.96 (d, /= 8.0 Hz, 1H), 4.00 (s, 3H), 3.94
ppm (s, 3H). 3C NMR (100 MHz, CDCl3, 25°C) § = 157.1, 150.0, 149.5, 149.3, 136.7, 132.3, 121.6, 120.0, 119.4,
111.1, 109.9, 56.0 ppm.

2-(2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)pyridine (7r) Yellow oil, 'H NMR (400 MHz, CDCls, 25 °C, TMS): § =
8.64 (d, /= 8.0 Hz, 1H), 7.70 (t, J= 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.54-7.49 (m, 2H), 7.19-7.16 (m, 1H),
6.95 ppm (d, J = 8.0 Hz, 1H), 4.30 ppm (s, 4H). 3C NMR (100 MHz, CDCl3, 25 °C) § = 156.8, 149.5, 144.6, 143.8,
136.7, 133.0, 121.6, 120.1, 119.9, 117.5, 115.9, 64.6, 64.4 ppm.

2-(Benzo[d][1,3]dioxol-5-yl)pyridine (7s) Yellow oil, 'H NMR (400 MHz, CDCls, 25 °C, TMS): § = 8.64 (d, J =
4.2 Hz, 1H), 7.71 (td, J= 7.8, 1.7 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.53-7.47 (m, 2H), 7.18 (dd, /= 6.4, 5.0 Hz,
1H), 6.90 (d, J= 8.1 Hz, 1H), 6.02 ppm (s, 2H). 3C NMR (100 MHz, CDCl3, 25 °C) 6 = 156.9, 149.5, 148.5, 148.3,
136.8, 133.9, 121.7, 120.9, 120.0, 108.5, 107.4, 101.3 ppm.

2-(3,4,5-Trimethoxyphenyl)pyridine (7t) Yellow oil, 'H NMR (400 MHz, CDCl3, 25 °C, TMS): 6 = 8.67 (d, J =
4.0 Hz, 1H), 7.75 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.24-7.22 (m, 3H), 3.97 (s, 6H), 3.91 ppm (s, 3H).
13C NMR (100 MHz, CDCl3, 25 °C) 6 = 157.1, 153.5, 149.5, 139.1, 136.8, 135.0, 122.0, 120.4, 104.2, 61.0, 56.3
ppm.

2-(Benzofuran-2-yl)pyridine (7u) Yellow oil, 'H NMR (400 MHz, CDCl3, 25 °C, TMS): § = 8.69 (d, J = 4.6 Hz,
1H), 7.91 (d, J=7.9 Hz, 1H), 7.80 (dd, /= 7.7, 1.5 Hz, 1H), 7.66 (d, J="7.6 Hz, 1H), 7.57 (d, /= 8.2 Hz, 1H), 7.44
(s, 1H), 7.37 = 7.31 (m, 1H), 7.26 ppm (dd, J = 8.7, 6.1 Hz, 2H). '*C NMR (100 MHz, CDCl3, 25 °C) § = 155.3,
155.0, 149.8, 149.2, 136.9, 128.8, 128.3, 125.2, 123.9, 123.3, 123.2, 122.9, 121.7, 119.9, 113.1, 112.5,
111.5, 104.9, 100.0 ppm.

2-(2,3-Dihydrobenzofuran-2-yl)pyridine (7v) Yellow oil, 'TH NMR (400 MHz, CDCls, 25 °C, TMS): 6 =8.63 (d, J
=4.1 Hz, 1H), 7.89 (s, 1H), 7.76-7.67 (m, 2H), 7.64 (d, J = 8.0 Hz, 1H), 7.19-7.12 (m, 1H), 6.86 (d, J = 8.3 Hz,
1H), 4.63 (t, J = 8.7 Hz, 2H), 3.27 ppm (t, J = 8.7 Hz, 2H). 3C NMR (100 MHz, CDCl3, 25 °C) § = 161.1, 157.5,
149.5, 136.7, 132.2, 127.8, 127.2, 123.8, 121.3, 119.9, 109.4, 71.7, 29.6 ppm.

2-(9H-Fluoren-2-yl)pyridine (7w) Yellow oil, 'H NMR (400 MHz, CDCl3, 25 °C, TMS): § =8.71 (d, J=4.3 Hz,
1H), 8.22 (s, 1H), 8.00 (d, /= 7.9 Hz, 1H), 7.85 (dd, /= 16.0, 7.7 Hz, 2H), 7.77 (dt, J= 7.1, 4.7 Hz, 2H), 7.56 (d, J
=7.3Hz, 1H),7.39 (t,J=7.3 Hz, 1H), 7.32 (t, J= 7.3 Hz, 1H), 7.22 (dd, J= 8.4, 3.3 Hz, 1H), 3.98 (s, 2H) ppm. '3C
NMR (100 MHz, CDCls, 25 °C) 6 = 157.7, 149.7, 143.9, 143.9, 142.6, 141.3, 138.0, 136.8, 127.0, 126.9, 125.8,
125.1, 123.6, 121.9, 120.6, 120.2, 120.1, 37.0 ppm.

3-Phenyl-N-(p-tolyl)naphthalen-1-amine (10a) White solid, *H NMR (400 MHz, CDCls, 25 °C,
TMS): 6 =7.99 (d, J=8.2 Hz, 1H), 7.89 (d, /= 8.0 Hz, 1H), 7.70 (s, 1H), 7.65 (d, J= 7.6 Hz, 2H), 7.57
(s, 1H), 7.53-7.39 (m, 4H), 7.34 (t, J=7.3 Hz, 1H), 7.10 (d, J = 8.1 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H),
2.31 ppm (s, 3H).3C NMR (100 MHz, CDCls, 25 °C) 6= 154.8, 142.7, 141.2, 138.5, 137.1, 135.2, 129 4,
129.0, 127.9, 127.3,126.9, 125.3, 125.0, 122.8, 122.4, 117.3, 115.1, 108.7, 21.3 ppm.

S8



N-(4-Methoxyphenyl)-3-phenylnaphthalen-1-amine (10b) Light yellow oil, *H NMR (400 MHz,
DMSO-ds, 25 °C): 0 = 8.28 (d, /= 8.1 Hz, 1H), 8.12 (s, 1H), 7.92 (d, J= 7.6 Hz, 1H), 7.64 (d, /= 6.9
Hz, 3H), 7.54— .42 (m, 4H), 7.34 (dd, J=15.1, 7.7 Hz, 2H), 7.21 (d, /= 8.8 Hz, 2H), 6.94 (d, /= 8.8 Hz,
2H), 3.74 ppm (s, 3H). 3*C NMR (100 MHz, DMSO-dg, 25 °C) 6 = 154.8, 142.7, 141.2, 138.5, 137.1,
135.2,129.4, 129.0, 127.9, 127.3, 126.9, 125.3, 125.0, 122.8, 122.4, 117.3, 115.1, 108.7, 55.7 ppm.
N-(4-(tert-Butyl)phenyl)-3-phenylnaphthalen-1-amine (10¢) White solid, 'H NMR (400 MHz,
CDCls, 25 °C, TMS): 6 = 7.99 (d, J= 8.2 Hz, 1H), 7.88 (d, J= 7.9 Hz, 1H), 7.70 (s, 1H), 7.68-7.61 (m,
3H), 7.52-7.40 (m, 4H), 7.35 (d, /= 7.4 Hz, 1H), 7.30 (d, J = 8.5 Hz, 2H), 7.03 (d, /= 8.5 Hz, 2H), 1.32
ppm (s, 9H). BC NMR (100 MHz, CDCls, 25 °C) § = 143.9, 141.6, 141.3, 139.8, 139.0, 135.0, 128.9,
128.8, 127.5, 127.4, 126.6, 126.3, 125.6, 121.4, 120.1, 117.8, 113.8, 34.2, 31.6, 29.8 ppm.
N-(4-Bromophenyl)-3-phenylnaphthalen-1-amine (10d) Light yellow solid, *H NMR (400 MHz,
DMSO-ds, 25 °C): J = 8.49 (s, 1H), 8.13 (d, J= 8.2 Hz, 1H), 8.00 (d, /= 7.9 Hz, 1H), 7.88 (s, 1H), 7.74
(d, J=17.4 Hz, 2H), 7.62 (s, 1H), 7.58-7.46 (m, 4H), 7.42-7.34 (m, 3H), 7.06 ppm(d, J = 8.7 Hz, 2H).
BCNMR (100 MHz, DMSO-ds, 25 °C) § = 145.0, 140.6, 139.8, 138.3, 135.3, 132.3, 129.5,129.2, 128.1,
127.4,127.2,126.9,125.9, 123.1, 120.3, 119.1, 114.4, 110.7 ppm.
N-(3,4-Dimethoxyphenyl)-3-phenylnaphthalen-1-amine (10e) Yellow oil, 'H NMR (400 MHz,
CDCl3, 25 °C, TMS) ¢ = 8.00 (d, J = 8.2 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.68-7.61 (m, 3H), 7.54—
7.39 (m, 5SH), 7.34 (t, J= 7.3 Hz, 1H), 6.83 (d, J= 8.5 Hz, 1H), 6.79 (d, J= 2.2 Hz, 1H), 6.68 (dd, J =
8.5,2.3 Hz, 1H), 3.88 (s, 3H), 3.82 ppm (s, 3H). 13C NMR (100 MHz, CDCls) 6 = 149.8, 141.3, 141.1,
139.0, 137.3, 134.9, 129.0, 128.8, 127.4, 127.3, 126.5, 125.5, 125.3, 121.0, 119.1, 112.4, 112.1, 111.7,
105.3, 56.3, 55.9 ppm.

N-(Naphthalen-1-yl)-3-phenylnaphthalen-1-amine (10f) Light yellow oil, *H NMR (400 MHz,
DMSO-ds, 25 °C): 0 = 8.47 (s, 1H), 8.22 (d, J = 8.3 Hz, 2H), 8.01 (d, /= 8.1 Hz, 1H), 7.94 (d, /= 8.0
Hz, 1H), 7.82 (s, 1H), 7.60-7.45 (m, 8H), 7.41 (dd, J = 15.0, 7.4 Hz, 3H), 7.36-7.32 (m, 1H), 7.11 (s,
1H), 6.97 ppm (d, J = 7.4 Hz, 1H). 3C NMR (100 MHz, DMSO-ds, 25 °C) § = 142.5, 141.4, 140.8,
138.4, 135.2, 134.8, 129.4, 129.2, 128.7, 127.9, 127.4, 127.1, 127.0, 126.8, 126.6, 126.2, 125.7, 125.7,
123.5,123.4,122.3,119.3, 116.4, 114.1 ppm.

N-((3-Phenylnaphthalen-1-yl)methyl)aniline (10g) Yellow oil, *H NMR (400 MHz, DMSO-ds,
25°C): 0=8.28(d,J=7.9 Hz, 1H), 7.84 (d, J=7.6 Hz, 1H), 7.59 (d, J=7.5 Hz, 2H), 7.45 (dq, J=15.1,
7.5 Hz, 6H), 7.34 (dd, J=15.7, 8.3 Hz, 4H), 7.22 (d, /= 7.2 Hz, 1H), 7.11 (t, J = 5.6 Hz, 1H), 6.65 (s,
1H), 4.62 ppm (d, J = 5.5 Hz, 2H). *C NMR (100 MHz, DMSO-de, 25 °C) § = 144.6, 141.6, 140.6,
138.7, 134.9, 129.3, 129.0, 128.8, 127.7, 127.5, 127.2, 127.1, 126.6, 124.7, 123.0, 122.0, 113.9, 103.3,
46.9 ppm.

N-Butyl-3-phenylnaphthalen-1-amine (10h) Light yellow solid, *H NMR (400 MHz, DMSO-ds,
25°C): 6 =8.20 (d, J= 8.3 Hz, 1H), 7.83 (d, /= 7.9 Hz, 1H), 7.76 (d, J = 7.5 Hz, 2H), 7.51-7.43 (m,
3H), 7.42-7.33 (m, 3H), 6.73 (s, 1H), 6.19 (t, J=4.8 Hz, 1H), 3.30 (dd, /= 12.4, 6.6 Hz, 2H), 1.78-1.66
(m, 2H), 1.47 (dd, J = 14.8, 7.4 Hz, 2H), 0.96 ppm (t, J = 7.3 Hz, 3H). 3C NMR (100 MHz, DMSO-ds,
25 °C) 0 = 145.2, 141.9, 139.0, 134.9, 129.3, 128.9, 127.7, 127.4, 126.5, 124.5, 122.9, 122.1, 113.6,
102.2,43.4,30.8, 20.6, 14.4 ppm.

N-(Furan-3-ylmethyl)-3-phenylnaphthalen-1-amine (10i) Yellow oil, 'H NMR (400 MHz,
DMSO-ds, 25 °C): 6 = 8.22 (d, J = 8.2 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.73 (d, J = 7.5 Hz, 2H), 7.59
(s, 1H), 7.52 — 7.34 (m, 7H), 6.90 (d, J= 7.0 Hz, 2H), 6.40 (d, J= 2.1 Hz, 2H), 4.60 ppm (d, J=5.5 Hz,
2H). 1*C NMR (100 MHz, DMSO-d¢, 25 °C) § = 153.7, 144.4, 142.4, 141.7, 138.7, 134.8, 129.3, 129.0,
127.8, 127.3, 126.6, 124.8, 123.0, 122.0, 114.3, 110.9, 107.5, 103.2 ppm.
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4-(3-Phenylnaphthalen-1-yl)morpholine (10j) Yellow oil, *H NMR (400 MHz, DMSO-ds, 25 °C):
0 =8.18-8.12 (m, 1H), 8.00-7.95 (m, 1H), 7.91 (s, 1H), 7.81 (d, J=7.5 Hz, 2H), 7.52 (dd, J= 124, 5.4
Hz, 4H), 7.44-7.36 (m, 2H), 3.92-3.84 (m, 4H), 3.11 ppm (s, 4H). '3C NMR (100 MHz, DMSO-ds,
25 °C) 0 = 150.3, 140.8, 138.2, 135.1, 129.4, 129.3, 128.0, 127.7, 127.5, 126.8, 126.1, 123.7, 121.3,
114.4, 67.1, 53.6 ppm.

8-Chloro-3-phenyl-N-(p-tolyl)naphthalen-1-amine (10k) Yellow oil, 'H NMR (400 MHz, DMSO-
de, 25 °C): 0 = 8.34 (s, 1H), 8.29 (s, 1H), 7.97 (d, J = 8.8 Hz, 1H), 7.73 (s, 1H), 7.65 (d, J= 7.6 Hz, 2H),
7.56-7.50 (m, 2H), 7.46 (t, J = 7.6 Hz, 2H), 7.36 (t, J = 7.3 Hz, 1H), 7.16 — 7.08 (m, 4H), 2.25 ppm (s,
3H). BC NMR (100 MHz, DMSO-de, 25 °C) J = 141.6, 141.0, 140.7, 139.0, 133.7, 131.2, 130.3, 130.2,
130.2, 129.4, 128.1, 127.4, 127.3, 126.2, 122.0, 119.4, 118.0, 111.4, 20.8 ppm.
6-Fluoro-3-phenyl-N-(p-tolyl)naphthalen-1-amine (101) Light yellow solid, *H NMR (400 MHz,
DMSO-ds, 25 °C): 6 = 8.35-8.27 (m, 2H), 7.72-7.67 (m, 2H), 7.65 (d, J = 7.6 Hz, 2H), 7.46 (dd, J =
13.0, 5.0 Hz, 3H), 7.40-7.34 (m, 2H), 7.12 (t, J = 5.1 Hz, 4H), 2.25 ppm (s, 3H). *C NMR (100 MHz,
DMSO-dg, 25 °C) 0 = 162.3, 159.8, 141.9, 141.7, 140.8, 139.8, 136.5, 136.4, 130.2, 130.1, 129.4, 128.1,
127.3,126.2,126.1, 122.8, 119.6, 117.6, 115.2, 115.0, 111.9, 111.7, 110.1, 20.8 ppm.
3-(4-Fluorophenyl)-N-(p-tolyl)naphthalen-1-amine (10m) Yellow oil, *H NMR (400 MHz,
DMSO-ds, 25 °C): 6 = 8.35-8.27 (m, 2H), 7.72-7.67 (m, 2H), 7.65 (d, J = 7.6 Hz, 2H), 7.46 (dd, J =
13.0, 5.0 Hz, 3H), 7.40-7.34 (m, 2H), 7.12 (t, J = 5.1 Hz, 4H), 2.25 ppm (s, 3H). *C NMR (100 MHz,
DMSO-dg, 25 °C) 0 = 162.3, 159.8, 141.9, 141.7, 140.8, 139.8, 136.5, 136.4, 130.2, 130.1, 129.4, 128.1,
127.3,126.2, 126.1, 122.8, 119.6, 117.6, 115.2, 115.0, 111.9, 111.7, 110.1, 20.8 ppm.
3-Heptyl-N-(p-tolyl)naphthalen-1-amine (10n) Yellow oil, *H NMR (400 MHz, CDCls, 25 °C,
TMS): 6 =7.94 (d, J=8.3 Hz, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.45 (t, J = 7.4 Hz, 1H), 7.41 — 7.36 (m,
1H), 7.30 (s, 1H), 7.17 (s, 1H), 7.08 (d, J = 8.1 Hz, 2H), 6.93 (d, J = 8.2 Hz, 2H), 2.67 (t, /= 7.7 Hz,
2H), 2.31 (s, 3H), 1.64 (dd, J = 14.7, 7.2 Hz, 2H), 1.39 — 1.22 (m, 8H), 0.88 ppm (t, J = 6.4 Hz, 3H). 13C
NMR (100 MHz, CDCl, 25 °C) 6 = 142.1, 141.0, 139.2, 134.9, 130.2, 129.9, 128.1, 126.1, 125.7, 124.7,
121.4,120.8, 118.2, 116.0, 36.3, 31.8, 31.3, 29.7, 29.1, 22.7,20.7, 14.1 ppm.
3-(Cyclohex-1-en-1-yl)-N-(p-tolyl)naphthalen-1-amine (100) Yellow oil, 'H NMR (400 MHz,
CDCls, 25 °C, TMS): 6 =7.93 (d, J= 8.3 Hz, 1H), 7.81 (d, J= 8.1 Hz, 1H), 7.49-7.35 (m, 4H), 7.08 (d,
J=28.1Hz, 2H), 6.94 (d, J = 8.3 Hz, 2H), 6.19 (s, 1H), 2.49 (d, /= 1.6 Hz, 2H), 2.31 (s, 3H), 2.25 - 2.17
(m, 2H), 1.80 (dd, J = 7.6, 3.9 Hz, 2H), 1.72 — 1.63 ppm (m, 2H). '*C NMR (100 MHz, CDCl;, 25 °C)
0141.1,139.2, 138.0, 135.3, 133.8, 129.0, 128.9, 127.7, 125.4, 125.2, 124.4, 124.0, 1204, 116.9, 116.9,
111.7,28.7,26.3, 25.0, 22.1, 21.2, 19.6 ppm.

3-Phenylisoquinoline (13a) White solid, mp: 94-96 °C *H NMR (400 MHz, CDCls, 25 °C, TMS): §
=9.34 (s, 1H), 8.12 (d, J= 7.3 Hz, 2H), 8.06 (s, 1H), 7.98 (d, J = 8.1 Hz, 1H), 7.86 (d, /= 8.2 Hz, 1H),
7.68 (dd, J=11.1,4.0 Hz, 1H), 7.57 (dd, J=11.1, 4.0 Hz, 1H), 7.51 (t, J=7.5 Hz, 2H), 7.42 ppm (t, J =
7.3 Hz, 1H). ¥C NMR (100 MHz, CDCl;, 25 °C) § = 152.5, 151.4, 139.7, 136.7, 130.6, 128.9, 128.6,
127.9, 127.6, 127.14, 127.11, 127.0, 116.6ppm.
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Bt & IYRARANANS2CX gz Z4 i3
N e S el ' | ' P— Valne
1 Origin Bruker
BioSpin
GmbH
2 Ouner norsu
3 Spectrometer spect
1 Solvent cnel3
5 Temperature
6 Pulse Sequence zgpg30
7 Experiment i)
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13¢

15 Acquired Size 32768
16 Spectral Size 65536

S A AR W

T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 20 30
£1 (ppm)
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Parameter Value
OFt 1 Origin Bruker
OEt BioSpin
o GmbH
2 Owner nmrsu
Ny !
3 Spectrometer spect
4 4 Solvent cnel3
5 Temperature — 294.9
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 16
9 Pulse Width  8.9200
10 Acquisition  3.4079
ime
11 Spectrometer  400. 15
Frequency
E (s C
© @ 12 Spectral Width
7.39 4.43 : )
13 Lowest
Frequency
G (s) D (d) B (9 A(s) H(q) 14 Nueleus 1
9.18 7.62 4.52 2.95 1143 15 Acquired Size 32768
H H e HA H 16 Spectral Size 65536
F(s)
7.32
|
i
I i
|
A M 1
& AR £ & Zz
) S S < N
S [SR=1 SIS ) =)
T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 L5 .0 .5 0.0 -0.5 -1.0 -L5 -2.0
f1 (ppm)
S oo oYt Wo—ts O
na 9 A38 ¥oxI8 2 o v «
S5 oW FTSw cSwo< o - R S =
s 7 I S8E=3 8 o= b <
== =z II2 =Z2zZzDco = =i & X
v I e e
OFt OEt Parameter Value
o 1 Origin Bruker
BioSpin
N Gmbi
2 Owner nnrsu
R 3 Spectrometer spect
1 Solvent cnel3
5 Temperature  296.7
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition 1.1534
ime
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -1143.7
Frequency
14 Nucleus 13¢
15 Acquired Size 32768
16 Spectral S 65536
I
|
[
| | | |
' | j '
i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
£1 (ppm)
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Parameter Value
1 Origin Bruker
OEt BioSpin
o OFt GmbH
o 2 Owner nmrsu
N7 R 3 Spectrometer  spect
4 Solvent 13
5 Temperature — 296.2
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 16
Ko 9 Pulse Width  8.9200
10 Acquisition  3.4079
7.29 Time
11 Spectrometer  400. 15
1(d) B (q) E(q equency
7.56 4.42 1.42 12 Spectral Width 9615.4
13 Lovest 2347, 1
G(s) H (d) A(Q) C (m) D(dd)| |F ) Frequency
9.05 7.65 4.50 3.18 1.90 1.04 14 Nucleus
= H o = = = 15 Acquired Size
1(s) 16 Spectral Size 63536
7.38
i
|
Lo i |
L I A
|
A
A a2 &y s 3 = L
) S S < i
= —_——— SRS ~ [SI=-R
T T T T T T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 60 55 50 45 40 3.5 3.0 2.0 15 L0 5 -1.0 -1.5 -2.0 -2.5
f1 (ppm)
N Son —QSmma ©
2% & F85 E829383 8 “ o © = oo
S Fr AR o == Il = a
St & 389 485222 g o= = e
2% = Jooa NS890z S e a Q2
N VY SN % |
Parameter Value
OBt oFt I Origin Bruker
BioSpin
0 Gmbl
N 2 Owner nmrsu
3 Spectrometer  spect
Ry 4 Solvent cnels
5 Temperature  296.4
6 Pulse Sequence zgpgd0
7 Experiment 1
8 Number of Scans 128
9 Pulse Width  10.0000
10 Acquisition 1. 1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13
15 Acquired Size 32768
16 Spectral Size 65536
|
|
1l
| |
I |1
I T G G T g o [l ) A M) G R
T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 80 60 50 40 0 -10 -20 -30 -40
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5 EETRmma 22398 RS & TILETRE
& DN A AN FEFF ST A - R e <
| =\ = T | I Parameter Value
1 Origin Bruker
BioSpin
OEt oFy GmbH
o 2 Owner nnrsu
3 Spectrometer  spect
7R 4 Solvent
5 Temperature
N 6 Pulse Sequence
7 Experiment
8 Number of Scans
9 Pulse Width  8.9200
10 Acquisition  3.4079
I(s) Time
7.31 11 Spectrometer  400.15
Frequency
H (d) C(q) H(s) 12 Spectral Width 9615.4
7.60 4.39 .02 13 Lowest
7 Frequency
F (s) G (d) B (q) A(s) D (dt) 14 Nucleus 1
9.16 7.67 4.49 3.24 1.42 15 Acquired Size 32768
T EH == = = 16 Spectral Size 65536
1(s)
7.37
|
|
(i
11 1
|
‘ bl M k |
N
< &L B £ g z 3
< QX2 QR e < < @ <
— S —c o al S ° o
T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 L0 05 00 -0.5 -L0 -L5 -2.0
£1 (ppm)
wm S—m aTotoT o
8¢ & =28 Sd3IRE ¢ o = + © o o~
P T Mo S T @ S~ @. S ® =2
€5 7 Ia8 88222 8 ai = I oo <<
e 2 222 89882352 = = 5 “a ==
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OEt oEt
Paraneter Value
(o] .
p 1 Origin Bruker
BioSpin
A GubH
4 2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
5 Temperature 297.7
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536

S— -

T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm)
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—8.79
7.64
7.62
752
7.49
7.8
727
7.6
725
453
451
4.49
447
447
445
443
441
2.63
2.62
2.61
2.60
2.59
257
145
143
1.42
1.40
1.09
1.08
1.07
1.06
1.05
1.04
-0.00

Parameter Value
QEt
OFt 1 Origin Bruker
o BioSpin
Gubll
7 2 Owner nmrsu
3 Spectrometer spect
A 4 Solvent D13
5 Temperature — 296.2
6 Pulse Sequence 2g30
Fxperiment
7 b i)
8 Number of Scans 16
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
G (d) D (m) 11 ﬁsi;:i:?iler 400. 15
7.50 1.07 12 Spectral Width 9615.4
13 Lowest -2347.9
E (s) F (d) B (dq) A (td) C (dd) -
8.79 7.63 4.47 2.60 142 1 Nuelous W
H H kL H H H 15 Acquired Size 32768
H (dd) 16 Spectral Size 65536
7.26

/ /// / ‘/

|
|
' [
1 ﬂ |
A 1
3 AT N g & &
*® ceq < < - <
=) — = < — o
T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 L5 1.0 05 00 -0.5 -L0 -L5 -2.0
f1 (ppm)
cmw @ nmow Toemoawv® T
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Parameter Value
1 Origin Bruker
Ot et BioSpin
O ° GmbH
2 Owner nmrsu
" 3 Spectrometer  spect
4 Solvent cnel3
= 5 Temperature 296. 5
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 128
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest 4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40

1 (ppm)
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3 588825488 88 23
= N N AN < ISR Parameter Value
TSN L Y 1 Origin Bruker
BioSpin
GbH
2 Owner nmrsu
3 Spectrometer spect
4 Solvent DMSO
5 Temperature 2958
6 Pulse Sequence 7g30
7 Experiment 1D
8 Number of Scans 16
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
C(s) 13 Lowest 2339. 8
3.70 Frequency
14 Nucleus 1
H(s) B (s) A(s) 15 Acquired Size 32768
11.97] 4.00 2.39 16 Spectral Size 65536
H H H
H20
‘\
| i !
1 Lo
: 48y TR
S S < o~ A en o
T T T T T T T T T T T T T T T T T T T T T T T T T T
3.5 12.5 115 10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 L5 L0 0.5 0.0 -1.0
f1 (ppm)
I8 % REAIFLBCRIIE T 3
g% 3 oaEngagggoed g E
=2 MR R aa
N N Gt N Paramcter  Value
1 Origin Bruker
BioSpin
Gubll
2 Owner nnrsu
3 Spectrometer spect
4 Solvent DMSO
5 Temperature  296.1
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 400
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
i
| 1
.
[ l .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 o |(00 . 9 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
ppm,



8.70
8.69
8.00
7.98
7.74
7.74
7.73
7.71
7.49
7.48
7.46
7.43
7.41
7.39
7.24
7.23
7.22
7.21
7.20

i

W

-0.00

Frequency

13 Lowest
Frequency
14 Nucleus

Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent CnCl13
5 Temperature  296.9
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 16
Scans
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer — 400. 15

12 Spectral Width 9615. 4

-2349. 1

1H

15 Acquired Size 32768
16 Spectral Size 65536

.
T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 6.5 6.0 55 50 45 40 35 30 25 20 L5 1.0 0.5 00 -0.5 -1.O -1.5 -2.0 -2.5
f1 (ppm)
7 8 IRS5S3=g
59 2888888
| | D N P Parameter Value
1 Origin Bruker
-~ i
N/ 2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
5 Temperature 295.2
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition Time 1. 1534
11 Spectrometer 100. 62
Frequency
12 Spectral Width — 28409. 1
13 Lowest Frequency —4143.7
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
|
|
| |
RN PO O 1 | . \ n
e, "
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 1(00 ) 90 80 70 60 50 40 30 20 10 0 -10  -20 -30
f1 (ppm,
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8.69
8.67
7.90
7.88
7.74
7.73
772
7.30
7.28
7.26
7.22
7.22
7.21
7.19
7.19
2.41

{

0.00

Parameter Value
#
| 1 Origin Bruker
= BioSpin
N Gublt
2 Owner nmrsu
3 Spectrometer spect
4 Solvent D13
5 Temperature  294.1
6 Pulse Sequence 2zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest -2345.8
Frequency
14 Nucleus H
15 Acquired Size 32768
16 Spectral Size 65536
[ [
il
| |
A 1 J;L ‘
- I\
] e <
= — oo 3}
T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 2.0 5 .0 0.5 00 -0.5 -L0 -L5 -2.0 -2
£1 (ppm)
© = Mmoo =
¥ h EREIRES %
5 g L8R8 =g Q
2 T coodaad &
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]
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N
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£1 (ppm)
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Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
3 Spectrometer  spect
= 4 Solvent CDC13
“ I 5 Temperature 294.7
N 6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 32
Scans
9 Pulse Width 8. 9200
10 Acquisition 3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615. 4
13 Lowest -2349. 1
A (1) Frequency
0/ 96 14 Nucleus 1H
H 15 Acquired Size 32768
j 16 Spectral Size 65536
1! |
| I I
|
] 1
|
| U JA\ L /k
I
|
ﬂ A Nt
& %' w8 T & <
) QR < < <
[=) —_——— O [\l (] o
T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 .5 1.0 0.5 0.0 0.5 -1.0 -15
f1 (ppm)
MoOTXS AN XD
NI =X R A ) % a
SO EC8 R =S * b ol
oIicoadaa = & 2
PENINCANNN \
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
= I 3 Spectrometer  spect
x, 4 Solvent CDC13
N 5 Temperature 296. 1
6 Pulse Sequence zgpg30
7 Experiment 10
8 Number of 200
Scans
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
ime
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest ~4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
&
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20 -30 -4C
£1 (ppm)
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8.68
8.67
7.91
7.89
7.72
7.71
73
727
7.20
7.19
7.18

<
/
:
i

2.67
2.66
2.64
1.65
1.63
135
1.34
1.34
0.90
0.88
0.00

N

/
¢
{

=
- | Parameter Value
N 1 Origin Bruker
B BioSpin
amy| GubH
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent CDC13,
5 Temperature 295.3
6 Pulse Sequence 2g30
7 Experiment i
8 Number of Scans 16
9 Pulse Width 8. 9200
10 Acquisition  3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest -2347.9
Frequency
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T T T
9.5 6.5 6.0 5.0 4.5 -0.5 -1.0 -L.5 -2.0 -2.5
L EE cax
F3ISSES8AS moz
a3 /=== PR
2N =S N
= | Parameter Value
1 Origin Bruker
SN ¢ BioSpin
GmbH
"amyl 2 Owner nmrsu
3 Spectrometer spect
4 Solvent CnC13
5 Temperature 294.8
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral 65536
h
¥ f ¥
T T T T T T T T T T T T T T T T T
240 220 210 200 190 180 170 160 150 130 120 110 1(00 ) 10 0 -10  -20 -30
f1 (ppm,
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Parameter Value
1 Origin Bruker
BioSpin
N Gubl
i 2 Owner nmrsu
N/ 3 Spectrometer  spect
4 Solvent D13
5 Temperature — 295.4
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Spectrometer  400. 15
D (d) Frequency
774 12 Spectral Width 9615.4
13 Lowest 2346.5
B (d) C(d) F (t) A(s) " ;r(’?u“““y .
4 Nucleus
8.69 7.93 722 36 15 Acquired Size 32768
- = 16 Spectral Size 65536
E (d) -
7.50
|
|
1 A | ‘)\
3N L [
& ZER & &
) SR <
=) =S o
T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.0 55 50 45 4.0 35 3.0 20 L5 L0 05 0.0 -0.5 -1.0 -15 -20 -2.5
f1 (ppm)
o @ S nnn
a8 oo 8By oo
= aio S8 Suwi—o s a
R e &4SS <=
oo coadad e
(I NN Vo
Parameter Value
‘ = 1 Origin Bruker
P BioSpin
N GubH
2 Ouner norsu
3 Spectrometer spect
14 Solvent coc13
5 Temperature  296.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 500
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest 4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
I
|
|
|
|
N “
| |
f
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 4
f1 (ppm)
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8.68
8.67
7.92
7.90
7.73
7.73
7.71
7.21
7.21
7.20
7.19
7.18

-7.31

133

'

{

2.58
2.56
2.53
1.87
1.45
1.42
1.39
1.29
1.28
1.25
-0.00

190

N

X
i
\

Parameter Value
1 Origin Bruker
BioSpin
Gmbil

2 Owner nmrsu

3 Spectrometer  spect

4 Solvent cnel3

5 Temperature — 294.2

6 Pulse Sequence 7g30

7 Experiment 1

8 Number of Scans 32

9 Pulse Width  8.9200

10 Acquisition  3.4079
Time

11 Spectrometer  400. 15
Frequency

12 Spectral Width 9615.4

13 Lowest -2346. 6
Frequency

14 Nucleus 1

15 Acquired Size 32768

16 Spectral Size 65536

0.991 —o-
1.991 p———e
1954 =———

S31

S A < e q
—_ o — <t <+ N
T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0
£1 (ppm)
© o 09 ©n =
" a = 8 QR 5 0 o~
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nT I amadaa < ERCRE
233 SeJCRRa B S 3 388
[ VN I [
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent CDC13
5 Temperature 295.5
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer  100.62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
| ‘
T T T T T T T T T
140 130 120 100 90 10 0 10 20 30
£1 (ppm)
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Parameter Value
1 Origin Bruker
‘ = ¢ BJLS;m
P GmbH
N 2 Owner nnrsu
~ 3 Spectrometer spect
s 4 Solvent CDC13
5 Temperature 294.2
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width 8.9200
10 Acquisition 3.4079
D (m) 11 Spcctromotcr 400. 15
Frequency
7.72 12 Spectral Width 9615.4
B@ | C@[E@ AG) ey !
8.67 7.93|| 7.34 253 14 Nucleus "
= H /= HH 15 Acquired Size 32768
16 Spectral Size 65536
] L |
1 A A
R d
o QR S
(=) —_——— O o
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -L0 -L5 -2.0 -2.
£1 (ppm)
% 8 RRIC8YST g
5 X EE5858AS8 =
Lol S e | barameter  Value
e 1 Origin Bruker
| P E]gﬁpin
N 2 Owner nmrsu
g 3 Spectrometer  spect
4 Solvent CDC13
5 Temperature 294.7
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest —4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
! |
!
L
i o v 1 Wi e
240 230 220 210 200 190 180 170 160 150 140 130 120 110 X 1(00 ) 90 80 70 60 50 40 30 20 10 0 10 20 30
f1 (ppm,
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8.66
8.64
7.96
7.94
771
7.69
7.17
7.16
701
6.99
3.86
-0.00

<
A
:
\

¥
o Paraneter Value
N 1 Origin Bruker
BioSpin
Melr Gubit
2 Owner nmrsu
3 Spectrometer spect
4 Solvent coel13
5 Temperature  295.0
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 32
Scans
9 Pulse Width  8.9200
10 Acquisition 34079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615. 4
13 Lowest 2345.6
Frequency
14 Nucleus 1

15 Acquired Size 32768
16 Spectral Size 65536

2.084
2.114
.lo\I

— o
T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 L5 10 05 00 -0.5 -1.0 -1.5 -2.0 -2.5 -3.0
£1 (ppm)
ow oy m
bt el ©
S o Ol — o el
R AnaaZ = o Parameter Value
/7N fLlNEN 1 Origin Bruker
BioSpin
GubH
= 2 Owner nmrsu
. | 3 Spectrometer  spect
N 1 Solvent cnels
5 Temperature  295.5
MeO 6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of 200
Scans
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lovest -4143.7
Frequency
14 Nucleus 13

15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T
10200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 4
f1 (ppm)

T
240 230 220 2
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A Parameter Value
1 Origin Bruker
BioSpin
‘ = Gbll
N 2 Owner nnrsu
3 Spectrometer spect
4 Solvent cnei3
5 Temperature  295.0
6 Pulse Sequence 2g30
1(d) 7 Experiment 1
7.46 8 Number of Scans 32
9 Pulse Width  8.9200
G (m) 10 Acquisition  3.4079
733 Time
11 Spectrometer  400. 15
D (dt) Frequency
7.69 12 Spectral Width 9615.4
. 13 Lovest -2348.3
B@) |C@ E@ A hoion
8.65 795 707 913 15 Acquired Size 32768
H H f 16 Spectral Size 65536
F(m)
7.17
(t
41
|
L DU |
E
o~
T T T T T T T T T T T T T T T T T T T
9.5 6.0 55 50 45 40 35 30 25 20 L5 1.0 05 00 -0.5 -1.0 -L5 -20 -2.5
f1 (ppm)
S8 28RC]SR9E =
2R $8dg8g8Rg2e 3
P T Paraneter Value
1 Origin Bruker
BioSpin
Gb
= 2 Owner nmrsu
| P 3 Spectrometer  spect
N 4 Solvent cnel3
©/\o 5 Temperature  295.9
6 Pulse Sequence 7gpg30
7 Experiment n
8 Number of Scans 300
9 Pulse Width 10,0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
I
[l
! |
A Voot g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 1?0 )90 80 70 60 50 40 30 20 10 0 10 -20 -30 -4
£1 (ppm
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Parameter Value
= ] 1 Origin Bruker
BioSpin
SN GubH
2 Owner nmrsu
3 Spectrometer spect
4 Solvent CnCl13
5 Temperature 294.2
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer 400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest -2351.2
Frequency
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
LA i
L 1
T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0
£1 (ppm)
VIO DRI ® Ao
QN ==
R R N NN =]
LIxFIoodoogaad
R W R
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
5 Temperature 295.5
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
h '
" " M ‘ " A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30
£1 (ppm)
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8.71
8.70
8.02
801
7.99
781
720
718
715
~0.00

<
£
I
}

% Paraneter Value
| 1 Origin Bruker
N BioSpin
Gublt
£ 2 Owner nnrsu
3 Spectrometer  spect
1 Solvent cnets
5 Temperature  295.2
6 Pulse Sequence 7g30
7 Experiment 1
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
inme
- 11 Spectrometer  400. 15
C(d)|| F(s) Frequency
7.80(| 7.27 12 Spectral Width 9615.4
13 Lovest 2344.5
A@)| [Bm| [E@ Frequency
8.70] | sfoo 7/18 14 Nucleus w
= =R 15 Acquired Size 32768
D (d) 16 Spectral Size 65536
7,72
I
| ! J
Y L.
L AL
g 23338
— NS —Sa
. . . T . . . T . . . . . . . . . . . . . . . .
9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 00 -05 -L0 -L5 -2.0 -25
£1 (ppm)
S o m®e— wao
m B 2885 8hd X
S Z X¥oee xas o
g 2 258 %8 Py ;
—_ e - =N Parameter Value
N | origin Bruker
BioSpin
= Gubl!
| 2 Owner nmrsu
N 3 Spectrometer
4 Solvent
F N
5 Temperature
6 Pulse Sequence zgpg30
7 Experiment »
8 Number of Scans 200
9 pulse Width  10.0000

10 Acquisition  1.1534
ime
11 Spectrometer 100, 62

Frequency

12 Spectral Width 28409.1

13 Lowest -4143.7
Frequency

14 Nucleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30

f1 (ppm)

T
240 230 220 2
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v A N Parameter Value
1 Origin Bruker
BioSpin
GmbH
| P 2 Owner nmrsu
N 3 Spectrometer spect
4 Solvent CnCl3
cl 5 Temperature  295.2
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width 8. 9200
10 Acquisition 3.4079
Time
11 Spectrometer 400, 15
Frequency
C (d)|| F (m) 12 Spectral Width 9615.4
7.80| 7.26 13 Lowest -2344.5
- - Frequency
A (d) B (m) E (t) 14 Nucleus 1H
8.70 SFOO 718 15 Acquired Size 32768
16 Spectral Size 65536
H T
D (d)
72
|
|
! [ i
L s
D -
) QAR R
(=} —_—_0 = O~
T T T T T T T T T T T T T T T T T T T T T
L5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5. 5. 4.5 4.0 3.5 3.0 2. 2.0 1.0 .5 0.0 -0.5 -1.O -1.5 -2.0 -2.5
f1 (ppm)
=~ o ww— nao
o B ®Bo snd <
S & Lo B B
2 X cooadd ES
[ N N Y
Parameter Value
™ 1 Origin Bruker
| BioSpin
P Gmbl
N 5
2 Owner nmrsu
cl 3 Spectrometer spect
4 Solvent CDC13
5 Temperature  294.9
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size
16 Spectral Size
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20 -30 40
£1 (ppm)
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Parameter Value
S 1 Origin Bruker
| BioSpin
= GmbH
N 2 Owner nmrsu
| 3 Spectrometer spect
4 Solvent cpel3
5 Temperature — 294.3
6 Pulse Sequence 7g30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
ime
11 Spectrometer  400. 15
D (m) Frequency
7.72 12 Spectral Width 9615.4
13 Lowest -2345.3
A(d) C (d)| B (d)| Frequency
8.69 7.81] 7.25 14 Nucleus H
o G 15 Acquired Size 32768
16 Spectral Size 65536
|
|
I
|
| L
|
J n J_/\_J‘L LL
< 2.
— —_—<t —
T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 3.5 3.0 25 20 1.5 1.0 05 00 -0.5 -1.0 -1.5 -2.0 -2.5 -3.0
1 (ppm)
o WX — oo
o 5 xxo gnda by
o AR =1 “
L 3 oo godd ES
[N N Parameter Value
1 Origin Bruker
BioSpin
| S Gmbil
P 2 Ouner norsu
N 3 Spectrometer spect
4 Solvent CDC13
5 Temperature  294.9
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -1143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536

T T
220 2

T
10 200

T
190 180 1

T
70

T
160 150 140 130

T T
110 100
f1 (ppm)

T
120
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Parameter Value
1 Origin Bruker
BioSpin
Gmbl
7 2 Owner nmrsu
- | 3 Spectrometer  spect
N 4 Solvent CDC13
5 Temperature  294.5
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 32
Scans
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615. 4
13 Lowest -2347.2
Frequency
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
|
|
| |
|
ﬁ M L ‘
A
EN oo = S
(=} SN — A N
T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.5
f1 (ppm)
C gAY s Ao
e et nvveow bl
D R I N "
E fuftichu g s ga g S
=S
Parameter Value
1 Origin Bruker
BioSpin
3 GubH
_ 2 Owner nnrsu
N 3 Spectrometer  spect
4 Solvent €Del3
5 Temperature  296.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of 200
Scans
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest ~4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
|
|
|
|
|
|
™
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20 -30 -40
£1 (ppm)
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Paranmeter Value
S 1 Origin Bruker
| BioSpin
OO N Gubll
2 Owner nmrsu
3 Spectrometer spect
4 Solvent cDe13
5 Temperature — 296.2
6 Pulse Sequence 7g30
7 Experiment )
8 Number of Scans 32
F (dd) 9 Pulse Width  8.9200
10 Acquisition 3. 4079
7.78 Time
ERIER 11 }S-[:z;t‘;::l‘r‘ljter 100. 15
8.48| 7.94 7.25 12 Spectral Width 9615.4
] ] 13 Lowest -2351. 4
A(d)| | C(d)]| G(dd Frequency
8.75| | 8.1 7(50 14 Nucleus i
== = 15 Acquired Size 32768
16 Spectral Size 65536
|
N L
T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 6.0 55 50 45 40 35 30 25 20 15 L0 05 00 -0.5 -1.0 -1L5 -2.0 -2.5 -3.(
f1 (ppm)
S WMREAISTSIQLECE
h EEAREERSSSINS
b = Parameter Value
| = 1 Origin Bruker
P BioSpin
N GmbH
3 Spectrometer spect
4 Solvent cnel3
5 Temperature  297.6
6 Pulse Sequence 7gpg30
7 Experiment )
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1531
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
M
|
|
. " "
v v
T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 160 150 140 130 120 110 100 >90 80 70 60 50 40 30 20 10 0 10 -20 -30 -4
1 (ppm,
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Parameter Value
1 Origin Bruker
& BioSpin
] Gubl
SN 2 Owner nmrsu
3 Spectrometer  spect
4 Solvent D13
5 Temperature  294.5
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 32
Scans
9 Pulse Width  8.9200
10 Acquisition  3.4079
ine
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615. 4
13 Lowest -2348.0
Frequency
14 Nucleus H
15 Acquired Size 32768
16 Spectral Size 65536
1 k
L A |
s AETE D )
< cecee <
—_ _— A= - e
T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 7.0 6 5.0 5.5 5.0 45 40 35 3.0 25 20 .5 0 5 00 -0.5 -1.0 -L5 -2.0
1 (ppm)
) troamE AT
= aaSmIedd—n -
S SSC M AS S % T = N
€ IIAOnmadAl <
| e N/
Parameter Value
1 Origin Bruker
BioSpin
GubH
2 Owner norsu
3 Spectrometer  spect
4 Solvent D13
- 5 Temperature — 296. 1
| 6 Pulse Sequence zgpg30
=N 7 Experiment 1D
8 Number of 200
Scans
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100.62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus
15 Acquired Size 8
16 Spectral Size 65536
|
W
|
|
" " " f "
i # Al y Ul e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
1 (ppm)
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Parameter Value
1 Origin Bruker
= BioSpin
N GubH
N 5
2 Owner norsu
MeO 3 Spectrometer spect
OMe 1 Solvent coels
5 Temperature 294. 1
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Spectrometer  400.15
Frequency
12 Spectral Width 9615.4
13 Lowest -2343.7
Frequency
A (s) 14 Nucleus Ui
4100 15 Acquired Size 32768
[ 16 Spectral Size 65536
[
] I
L Ml _ |
| [ il
] SLeac !
(=] N — O = o on
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 T 7. 6.5 6.0 55 50 45 40 3.5 3.0 25 20 L L 0.0 -0.5 -1.0 -1.5 -2.0
£1 (ppm)
LCrne OF Corsmm
E&TA EB& H8588 o
Coga YA —adoa =
LXXY 2o dzcoc2 a
N~ [ N i V4
]
-
N
MeQ
CMe

T
220 2

T
10 200

T
190

180

T
110

£1 (ppm)
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<865
8.63
7.72
7.70
7.68
7.64
2-7.62
754
\751
7.49
7.19
7.17
7.16
6.96
6.94
4.30

o
E

C

-0.00

Parameter Value

1 Origin Bruker
BioSpin
GmbH

2 Owner nmrsu

3 Spectrometer spect

4 Solvent CDC13,

5 Temperature 294. 5

6 Pulse Sequence zg30

7 Experiment 10

8 Number of Scans 16

9 Pulse Width 8. 9200

10 Acquisition 3.4079
Time

11 Spectrometer 400. 15
Frequency

12 Spectral Width 9615.4

13 Lowest -2344.9
Frequency
14 Nucleus I

15 Acquired Size 32768
16 Spectral Size 65536

A il
) > eee e <
=) —_—al - — <
T T T T T T T T T T T T T T T T T T T T
9.0 85 80 75 7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 L5 0.5 0.0 -0.5 -1.0 -L5 -2.0 -2.5
f1 (ppm)
Yoo nY ol —o
SsAanted 23R8 ©
SoaTEdm —Sarw na
LIIICD Q9o T3
ANNCNN SN A % Parameter Value
o 1 Origin Bruker
o | BioSpin
N Gmbli
N ‘ ml
2 Owner nnrsu
Q 3 Spectrometer spect
4 Solvent coels
5 Temperature  295.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
| Frequency
! 14 Nucleus 13¢
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 -20 -30 -4

£1 (ppm)
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Parameter

Origin

o

Owner

w

Spectrometer
Solvent

Temperature

w4 o oo

Experiment
Number of
Scans

Pulse Width
10 Acquisition
Time

»

©

11 Spectrometer
Frequency

Pulse Sequence zg30

12 Spectral Width 9615.4

Value

Bruker
BioSpin
GbH
nmrsu
spect
conel3
294.3

1D
32

8. 9200
3.4079

400. 15

13 Lowest -2345.3
Frequency
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
|
| i
I | |
L 1 JE—
X S b
= 23533 S
— —_—e - — ~
T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 3.5 3.0 25 20 L5 L0 0.0 -0.5 -1.0 -1.5 -2.0 -2.5
1 (ppm)
3382 ©s %33 $84
2533 £4 SEF Z::
= ‘ N \\; T / \‘/_ \ Parameter Value
° Sy 1 Origin E;:g;;n
< GmbH
o 2 Owner norsu
3 Spectrometer spect
4 Solvent cDel3
5 Temperature 294. 8
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest —4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
AR bbb “ A Ay
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 10 0 -10  -20 -30 40

1 (ppm)
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-0.00

MeQ N Parameter Value
1 Origin Bruker
MeO BioSpin
OMe GmbH
2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
5 Temperature 294. 1
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest -2343.5
Frequency
14 Nucleus 11
15 Acquired Size 32768
16 Spectral Size 65536
I J L |
J\ A W
) S
(=} O on
T T T T T T T T T T T T T T T T T T
9.0 8.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1. .0 0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.
f1 (ppm)
Qam =owow @ o "
Shina SES 2& = o 0
N 8w oo < A
win¥ @m. aa =y S o
Z 223 zZzZs a4 = 3 A
o @ NP I e el
N 1 Origin Bruker
BioSpin
MeO GbH
OMe 2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
5 Temperature 295.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
5536

16 Spectral Size 65

T T T
220 210 200 190 180 170

160

130

T
120

T
110

T
100
£1 (ppm)
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I B B Parameter Value
1 Origin Bruker
BioSpin
= Gmbll
3 N 2 Owner norsu
o N 3 Spectrometer  spect
1 Solvent D13
5 Temperature — 204.1
6 Pulse Sequence zg30
7 Experiment 1D
H (dd) 8 Number of Scans 32
7.26 9 Pulse Width 8.9200
10 Acquisition  3.4079
E(d) Time
7.57 11 Spectrometer  400. 15
Frequency
C (dd) 12 Spectral Width 9615.4
7.80 13 Lowest -2345.5
. Frequency
A (d) B (d) G m) 14 Nucleus 1H
8.69 791 7.34 15 Acquired Size 32768
- | 16 Spectral Size 65536
D (d)
7.66

T T T T T T T T T T
.0 95 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00 -0.5 -1.0 -L.5 -20 -2.5

f1 (ppm)
N SFTONTOTO——0NO 0Dt —
MARARRONRNNRAT RS AT R R
P R R R R R R R R R
WeIFTAIEASEIaa2DE DS
*\7 T; H\l:\ﬁ\%m/fﬁ_a—;/;j Parameter Value
1 Origin Bruker
BioSpin
Gmbll
3 N 2 Owner nmrsu
o] 3 Spectrometer  spect
4 Solvent cnels3
5 Temperature 295.7
6 Pulse Sequence zgpg30
7 Experiment 1D

8 Number of Scans 300

9 Pulse Width  10.0000

10 Acquisition  1.1534
ine

11 Spectrometer 100,62
Frequency

12 Spectral Width 28409. 1

13 Lovest 4143.7
Frequency
14 Nucleus 13¢

15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 4

f1 (ppm)

T
240 230 220 2
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8.64
863
7.89
772
770
7.69
743
717
716
715
714
714
688
685
4.65
4.63
461
329
327
325

%

N

VA
\

N

0.00

Parameter

Origin

S

Owner
Spectrometer
Solvent
Temperature
Pulse Sequence
Experiment

EREEE

Number of

Scans

Pulse Width

10 Acquisition
Time

«©

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nucleus

15 Acquired Size

16 Spectral Size

Value

Bruker
BioSpin
GmbH
nmrsu
spect
CDC13
294.4
2830

1D

32

8.9200
3.4079

400. 15

9615. 4
~2345.5

M)
- o
T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1. 0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.5
1 (ppm)
= n B EnS N O
R dn—~Cas < o %
— = o CaNN e~ o ° \
223 ocoggdaaz 2 = R
27N S Yz Parameter Value
F 1 Origin Bruker
N | BioSpin
N GmbH
2 Owner nmrsu
o 3 Spectrometer  spect
4 Solvent cnel3
5 Temperature 294.7
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of 200
Scans
9 Pulse Width 10. 0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest 4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
I
|
I
|
|
| ‘ | j '
|
p Gl "
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 4
f1 (ppm)
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Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent CDC13
5 Temperature  300.6
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of 32
Scans
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer — 400. 15
Frequency
12 Spectral Width 9615. 4
13 Lowest -2350.5
Frequency
14 Nucleus 11
15 Acquired Size 32768
16 Spectral Size 65536

S E B LS D ED $

aS3SS8335353
S == A~ =
T T T T T T T T T T T T T T T T T T T T T T T T
10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 L5 1.0 0.5 0.0 -0.5 L5 2.5 3.5
£1 (ppm)
A SCvoromE T O M= ®
HERE8A523852288088 «
P B B R B =R <
LIIIIZIcogdadadadan =
S Y Nr——
Parameter Value
= 1 Origin Bruker
BioSpin
(YT
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent CDC13
5 Temperature 294.9
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width  10.0000
10 Acquisition 1. 1534
Time
11 Spectrometer 100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest 4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30
£1 (ppm)

T
240 230 220 2
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Parameter Value
1 Origin Bruker
BioSpin
Gmbl
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent D13
5 Temperature 294.2
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 16
9 Pulse Width 8.9200
10 Acquisition 3.4079
Time
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest 2358.5
A(s) Frequency
231 14 Nucleus i}
o 15 Acquired Size 32768
16 Spectral Size 65536
L A |
J il
<
3}
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 -L0 -L5
1 (ppm)
CoOVVMYO—N - OTOBVAT =T O
nevagadaSI=maas TSy o
B e e == - i IR o ] *
pupoihiticuu Rl Ricps Bag R EE e e S
e ——————— Parameter Value
1 Origin Bruker
BioSpin
Gmbll
HN 3 Spectrometer spect
4 Solvent DMSO
5 Temperature 295.9
6 Pulse Sequence zgpg30
0 7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest ~4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
\ " . A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30
£1 (ppm)
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N N T < —
Sda—aageununinITIInanannaddas = i
B B B A AR S A KA ARV B o N
TS S S et — Parameter Value
1 Origin Bruker
BioSpin
OMe Gnbli
2 Owner nnrsu
HN 3 Spectrometer spect
1 Solvent DMSO
OO 5 Temperature  295.0
6 Pulse Sequence zg30
7 Experiment i)
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
I (m) Tine
7.49 11 Spectrometer  400. 15
Frequency
C (S) G (d) 12 Spectral Width 961
13 Lowes -2336.6
8.12 7.21 requency
14 Nucleus 1
B@| [E@ |[F@ A(s) e
5 Acquired Size 32
8.28 7.6 6.94 3.74 16 Spectral Size 65536
GRS e Gl
D (d) (dd)
7.92| | ] 734 H20
|
M | L |
1 A L | -
e <
——— N o
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0 0.5 -LO
f1 (ppm)
P ONXO— O = O MBI ® R
EREEZS232885888L238¢8 ©
N e A e R R °
233oooddoagadaddoos a
| s ) et Paraneter Value
1 Origin Bruker
BioSpin
om Gnbll
© 2 Owner nmrsu
3 Spectrometer spect
HN 1 Solvent DNSO
5 Temperature  296.1
OO 6 Pulse Sequence zgpg30
7 Experiment i)
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
ime
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13¢
15 Acquired Size 32768
16 Spectral Size
i
|
[
|
' N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 —4(
f1 (ppm)
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O XL ORI —O®RONO =0T~ A o
SarxELLeeNnAIIIIT AN S S el
B e N N A N N TSP -
S
TSN Parameter  Value
1 Origin Bruker
BioSpin
GubH
2 Owner norsu
3 Spectrometer spect
HN 4 Solvent DMSO
5 Temperature  295.0
6 Pulse Sequence zg30
7 Experiment )
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
E (m) Time
7.64 11 Spectrometer  400. 15
Frequency
C@| | G(@) 12 Spectral Width 9615.4
7.88 735 13 Lowest ~464.7
Frequency
B(d)| | F@m)||I(d) A () 14 Nucleus 1H
7.99 7.46 1| 7.03 1132 15 Acquired Size 32768
T 16 Spectral Size 65536
D (s)| H (d)
7.70 /7.30
. I ‘N I
I ik |
L U
SR E T &
eSS NN <
So—enYoSaa S
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0
£1 (ppm)
P A D e
2R3 d8EITRNTI =R + 0w
P B N A R ] R
TITaadddaaddddS D= Iaa Paraneter Value
TS SN ———— N/ 1 Origin Bruker
BioSpin
Gubll
2 Owner nnrsu
3 Spectrometer spect
1 Solvent D13
HN 5 Temperature — 295.2
6 Pulse Sequence zgpg30
OO 7 Experiment i)
8 Number of Scans 300
O 9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
1"
T
| ' '
H |
' ; ,
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 40
1 (ppm)
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T BB RIITo I a
X EEEEE S P
==Y H20 Parameter  Value
1 Origin Bruker
BioSpin
GmbH
Br "
2 Owner nmrsu
3 Spectrometer spect
HN 4 Solvent DMSO
5 Temperature 294.9
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width 8.9200
10 Acquisition 3.4079
ime
11 Spectrometer  400. 15
Frequency
12 Spectral Width 9615.4
13 Lowest -2337.0
Frequency
14 Nucleus H
15 Acquired Size 32768
16 Spectral Size 65536
SEEE] i
—_ — ~
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 .0 0.5 0.0 0.5 -0
1 (ppm)
TOMININO W VOO DA MM
SgndadMI S A SRR =S TS
NSTXUANRRBISS O WH el SN S
hogotu e Ba e Fa i o e e gl Parameter Value
e o
S 1 Origin Bruker
BioSpin
GmbH
Br 2 Owner nmrsu
3 Spectrometer  spect
HN -f %(\lxcnt D\’ls()
5 Temperature 296.2
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width 10. 0000
10 Acquisition 1. 1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409, 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|l
|
LA
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30
£1 (ppm)
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XL AV O IFTADDO R W © o S
QRLELLCII T RREEEC S g % % :
e S N N N O A RN AV IV RV V=RV o en <
S N Paramcter  Value
1 Origin Bruker
BioSpin
OMe GubH
/@: 2 Owner nmrsu
HN OMe 3 Spectrometer sp(:ct
4 Solvent cDe13
5 Temperature — 294.9
6 Pulse Sequence zg30
7 Experiment i
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Spectrometer  400. 15
Frequency
D(d)| | G®)] | I(d) B (s) 12 Spectral Width 9615.4
7.89| | 7.34| | 6.79 3.82 13 Lowest -2352. 1
Frequency
C(d)|| F(m) [H() A(s) 14 Nucleus 1
8.00|| 7.47 6.83 3.88 15 Acquired Size 32768
A e = i 16 Spectral Size 65536
E (m J(dd)
7.6 6.68
11
e it ,IU\
! i | M
A L A L A |
AL ETe £ ="
eSS <
N Vo e R g e
T T T T T T T T T T T T T T T T T T T T T T
85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 1.5 Lo 05 00 0.5 -L0 -1L5 -2.0
£1 (ppm)
CeTHNRITVOLOIEE —a gD
SEIRZIERGETTTSE22R ey
o I i I i - i B o
IIZccocdadaadada D2 b
OMe | N e e ——— %
Parameter Value
HN oMe 1 Origin Bruker
BioSpin
Gnbli
3 Spectrometer spect
4 Solvent cDC13
5 Temperature  295.3
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lovest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
! |
| I
| | ‘ ‘ l
- i - | ool
# o i i , , Wt L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
£1 (ppm)
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R T E R R R R T R =
TS SaarnnnnnnnIIILTILLIINNNa=aR 0
B N A N I N N A S S A v N
R Parameter Value
e N H20
1 Origin Bruker
BioSpin
GmbH
HN 3 Spectrometer spect
1 Solvent DMSO
5 Temperature — 294.8
6 Pulse Sequence zg30
0 7 Experiment )
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
I (m) ime
734 11 Spectrometer  400. 15
: Frequency
12 Spectral Width 9615.4
B E() G 131pcmcd o 23;7 3
Loves .
8.22| 7.82 6.97 Frequency
14 Nucleus Ui
AE) | CA)] | T} F(s) 15 Acquired Size 32768
8.47|| 8.01 7I51) 7.11 16 Spectral Size 65536
o H H =
(dd)
7.41
|
;o Lo ”‘ -
il ik Wi JL I
JL 1ol L L J’L
A L Ak e
Lo evoaQe
N S I NV I S
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
1 (ppm)
N INE OO~ INOMOTR =0 —=TNLTOD T O
NI =R ISR —RR Ao ITAaaS
PR e e R R R R R I I I PRV
Ixiccoodaaooaaaaaaadaadd s - o Parameter Value
R
AL 1 Origin Bruker
BioSpin
GmbH
2 Owner nmrsu
HN 3 Spectrometer  spect
4 Solvent DMSO
Oc 5 Temperature — 295.7
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13¢
15 Acquired Size 32768
16 Spectral Size 65536

i

munwlu.gm.lehmMM i

I
! |
MJ&MMmnMummmmmmm.m*““ o o o Nt A

T T
170 160 150 140 130

T
120 110 100 90 80 70

f1 (ppm)

60 50 40 30 20 10 0 -10
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Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Owner nnrsu
NH 3 Spectrometer  spect
Solvent DNSO
Temperature  295.5

Pulse Sequence 7g30
Experiment 1
Number of Scans 32
Pulse Width  8.9200

© oo o oo e

H (dq) 10 Acquisition  3.4079
ime
7.45 11 Spectrometer  400. 15
Frequency
D()| |F() 12 Spectral Width 9615.4
7.59 7.11 13 Lowest ~2336.6
Frequency
B (d)| | C(d) E (d) 1(s) A(d) H20 14 Nucleus 1H
8.28 7.84 l 7.22 6.65 4.62 15 Acquired Siz 32768
=] SR == & [ 16 Spectral Size 65536
dd)
7f34

A AN

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
NP O0O0WLPOANPOANO N D w0 R
L8R qarngt=dranasaa <
TS XSO XX NSO F ialen o 2
SIIoooggoogaogangns <
e L | Paraneter Value
1 Origin Bruker
BioSpin
GmbH

Owner nmrsu
Spectrometer spect
Solvent DMSO

2
3
4
5 Temperature  296.0
Oe 6 Pulse Sequence zgpg30
7 Experiment 1
8 Number of Scans 200
9
1

Pulse Width 10. 0000
0 Acquisition 1.1534

Time

11 Spectrometer 100. 62
Frequency

12 Spectral Width 28409.1

13 Lowest -4143.7
Frequency

14 Nucleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

I |

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20 -30
f1 (ppm)
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No armonvoarm oo oo % — WYMo ®Y IO N
N= Y ¥ ooy o = = e o e TS
P N O R e e S SEZ25Z2I23338
N/ N =" ~ N | e N N Parameter Value
1 Origin Bruker
BioSpin
HN/\/\‘ GmbH
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent DISO
5 Temperature  295.3
6 Pulse Sequence 2zg30
7 Experiment 1
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
K (m) Time
11 Spectrometer  400. 15
7.39 Frequency
12 Spectral Width 9615.4
F (d) C (dd) pectrat T
13 Lowest -2336.6
7.83 1.47 Frequency
Bl G p ] A (ad B I 14 Nucleus 1
(d)] G (d) (s) (0] (dd)) (m) (6) 15 Acquired Size 32768
8.20| 7.76 6.73 6.19 3.30 1.74 096 16 Spectral Size 65536
&l 2} =l =] H o
H|(m)
47
| I
| | [
| I
[ I
[T L.
b T8 <L & & & ST 3
e < ) S - N -
S —cienen — S ~ SIS e
T T T T T T T T T T T T T T T T T T T T T
85 80 7.5 7.0 65 60 55 50 1.5 0 35 30 25 20 L5 L0 05 00 0.5 -1.0 -L5
£1 (ppm)
ShomXEan = 0o ®a >
SRRV ILRREIE] 2 o s o o
V=0 WIS~ S T e ol “« * . «a
Txaocagdoggaddn 2 < =3 IS Parameter Value
e\ | | I 1|1 origin Bruker
BioSpin
Gubll
2 Owner nmrsu
HNS 3 Spectrometer  spect
4 Solvent DNSO
OO 5 Temperature  296.8
6 Pulse Sequence 7gpg30
7 Experiment n
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
ime
11 Spectrometer 100 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13¢
15 Acquired Size 32768
16 Spectral Size 65536
|
|
1
|
e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
1 (ppm)
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Parancter Value
1 Origin Bruker
BioSpin
Gubll
2 Owner nmrsu
3 Spectrometer  spect
4 Solvent iSO
5 Temperature  295.4
6 Pulse Sequence 7g30
7 Experiment D
8 Number of Scans 32
9 Pulse Width 89200
10 Acquisition  3.4079
Pime
11 Spectrometer  400. 15
Frequency
C ()] H (m) 12 Spectral Width 9615.4
7.85] 743 13 Lowest -2336.6
N Frequency
B (d) F@| |G A (d) 14 Nucleus 1H
822 6.90| | 6.40 4.60 15 Acquired Size 32768
A 16 Spectral Size 65536
H20
I
A
N
N
T T T T T T T T T T T T T T
9.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
P T e Ny
EY¥REEinanans33d8a -
AL AN B LT RNBE SO Fen— F S ed
$3IFdTRIAEERSISSISES ;
LIXIN2NNAINNDD2E Parameter Value
IS 7 = | origin Bruker
BioSpin
Gubll
2 Owner nmrsu
3 Spectrometer spect
4 Solvent DISO
5 Temperature 2968
6 Pulse Sequence 7gpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
ime
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13¢
15 Acquired Size 32768
i 16 Spectral Size 65536
I
I
I
|
|
I
‘ ‘
' I l
' ‘ Ll \
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 -20 -30
£1 (ppm)
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Parameter Value
1 Origin Bruker
o BioSpin
[ j GmbH
N 2 Ouner nmrsu
3 Spectrometer spect
4 Solvent DNSO
5 Temperature — 295.3
O 6 Pulse Sequence zg30
7 Experiment D
H20 8 Number of Scans 32
9 Pulse Width  8.9200
F (d) 10 Acquisition 3.4079
781 Time
| 11 Spectrometer  400. 15
D (m) H (m) Frequency
95 W 9615, 4
7.08 7.40 12 Spectral Width 96154
13 Lowest 2336. 6
Frequenc
C(m) |G (dd) A (m) B(s) reauency
(89 311 14 Nucleus H
( [ 15 Acquired Size 32768
16 Spectral Size 65536
< ]
<t o
T T T T T T T T T T T T T T T
9.0 8.5 8.0 .5 7.0 .5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 .5 1.0 0.5 0.0
£1 (ppm)
conta—oaoaT A =0
S2=19088385808 = =
SS BB D= < 2
o fIiccaddadagadaz S b
[ j [ SN "
N Parameter Value
1 Origin Bruker
BioSpin
GmbH
O 2 Owner nmrsu
3 Spectrometer spect
4 Solvent DMSO
5 Temperature  296.8
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 300
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
. 16 Spectral Size 65536
|
I
[
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20 -30 -40
1 (ppm)
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Paraneter Value
1 Origin Bruker
BioSpin
¢l HN GmbH
2 Owner nmrsu
3 Spectrometer spect
1 Solvent DNSO
O 5 Temperature  295.7
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
H () 9 Pulse Width  8.9200
4 10 Acquisition  3.4079
7.46 Time
11 Spectrometer  400. 15
C(s) E@®)|[ 1O Frequency
8.29 7.73|| 7.36] 12 Spectral Width 9615.4
I 13 Lowest ~2336. 6
B (s)| D (d)|| G (m)|| J (m), H20 A(s) Frequency
8.34| 7.97(| 7.52| 712 2.25 14 Nucleus H
=] [ = ] 15 Acquired Size 32768
16 Spectral Size 65536
L | t
A LJ 1 A
& SE R G &
ceecee 1A <
— = = N O O — < o
T T T T T T T T T T T T T T T T
5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
CoLVLYO—N—VTOoOXAT =T O
RB8E8RENLa=I=22333I8Y o
e R R R R B N N %
IXIocoaoadaaadds -z s
S e Parameter Value
1 Origin Bruker
BioSpin
GubH
¢l HN 2 Owner nnrsu
3 Spectrometer spect
4 Solvent DMSO
5 Temperature  295.9
O 6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width 10. 0000
10 Acquisition 1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409. 1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
b " L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 -30
£1 (ppm)
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P oot I
Parameter Value
1 Origin Bruker
BioSpin
GubH
2 Ouner nnrsu
3 Spectrometer spect
OO 4 Solvent DMSO
F 5 Temperature  295.4
6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
ime
11 Spectrometer  400. 15
Frequency
12 Spectral Width
13 Lowest
B (m) H20 A(s) Frequency
$.32 225 14 Nucleus Ui
- . 15 Acquired Size 32768
16 Spectral Size 65536
|
U SR I SR
<
on
T T T T T T T T T T T
8.5 8.0 6.0 5.5 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
Sy oo n QT m e O — 0~ — %
3 NS e T —SE M NASR =S =
o= SRS e PN R R R = b
S8 33zcgq LR gpi i R g S
\ eea N e
Parameter Value
1 Origin Bruker
BioSpin
Gmbl
2 Owner nnrsu
O 3 Spectrometer spect
F 4 Solvent DNSO
5 Temperature  296.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Number of Scans 200
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Spectrometer  100. 62
Frequency
12 Spectral Width 28409.1
13 Lowest -4143.7
Frequency
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
|
|
n “ ” | " ¥
Wit
T T T T T T T T T T T T T T T T T T
220 2 150 140 130 120 110 100 80 60 50 40 30 20 10 0 -0 -20 -30




BUENEeETEEIITIARAIA=S 74
B N N N N N N A A R RN ISR
N e —————— |
Parameter Value
1 Origin Bruker
Q/ BioSpin
GubH
HN 2 Owner nmrsu
3 Spectrometer spect
OO 4 Solvent DMSO
5 Temperature  295.4
O 6 Pulse Sequence zg30
F 7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
G (m) 10 Acquisition  3.4079
7.37 Time
— 11 Spectrometer  400. 15
D (d) Frequency
7.65 12 Spectral Width 9615.4
13 Lovest 2336.6
B (m)|| C (m)|| E () H20 A(s) Frequency
83211 771 1] 712 225 14 Nucleus H
o — . 15 Acquired Size 32768
F [dd) 16 Spectral Size 65536
| }T
|
[}
I
| ‘
1 N LA A
& =hES= &
- NS - <
A e )
T T T T T T T T T T T T T T T T T T T T T T T T
0.0 95 9.0 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 1.5 L0 05 00 -0.5 -L0 -L5 -2.0
f1 (ppm)
NESREESEESYIREERANSSaRE 2
dassgagseesagnssdgsns=c¢ g
VI TEERY et — —
Parameter Value
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Parameter Value
1 Origin Bruker
BioSpin
HN GbH
2 Owner nnrsu
3 Spectrometer spect
4 Solvent cnel3
& 5 Temperature — 294.6
6 Pulse Sequence 7g30
7 Experiment i)
8 Number of Scans 32
K (s)) 9 Pulse Width  8.9200
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BioSpin
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5 Temperature  295.4
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/©/ Parameter Value
1 Origin Bruker
HN BioSpin
Gbl
2 Owner nmrsu
3 Spectrometer  spect
Solvent onels

S

Temperature  294.9

6 Pulse Sequence zg30
7 Experiment 1D
8 Number of Scans 32
9 Pulse Width  8.9200
10 Acquisition  3.4079
ime
H (d) J(d) C(s) F (m)| 11 Spectrometer  400.15
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HN 1 Origin Bruker
BioSpin
Gmbl
2 Owner nmrsu
3 Spectrometer spect
4 Solvent CDC13
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1 Origin Bruker
BioSpin
=
N GubH
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Pulse Width 8. 9200

0 Acquisition 3.4079
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4 Solvent cDel3
5 Temperature  294.6
6 Pulse Sequence zg30
G (dd)| 7 Experiment 1D
7.57 8 Number of Scans 32
9
1

11 Spectrometer 400, 15
Frequency
12 Spectral Width 9615.4

13 Lovest -2350.6
A(s) Frequency

934 14 Nucleus 1

. 15 Acquired Size 32768

16 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1L5 -2.0
f1 (ppm)

S64



	Cover
	Main file

