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1. General information

'H- and 1*C-NMR spectra were recorded at 25 °C using a JEOL JMN ECS400 FT NMR instrument ('H-NMR 400 MHz;
BC-NMR 100 MHz). The 'H-NMR spectra are reported as follows: chemical shift in ppm downfield of tetramethylsilane and
referenced to a residual solvent peak (CHCIl3) at 7.26 ppm, integration, multiplicities (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), and coupling constants (Hz). The '*C-NMR spectra are reported in ppm relative to the central line of
the triplet for CDCls at 77.16 ppm. ESI-MS spectra were obtained using a JMS-T100LC instrument (JEOL). FT-IR spectra
were recorded using a JASCO FT-IR system (FT/IR4100). Thin-layer chromatography (TLC) analysis of the reaction mixture
was performed on Merck silica gel 60 F254 TLC plates and visualized under UV light. Column chromatography on SiO, was
performed using Kanto Silica Gel 60 (63—210 pum). Substrate 1a is commercially available purchased from Tokyo Chemical
Industries (TCI). Other commercially available organic and inorganic compounds were directly used without further
purification. All electrochemical oxidative coupling reactions were carried out by using ElectraSyn 2.0 (IKA®) setup (Figure
1). With advantages of standard electrodes and accessories, ElectraSyn device avoids deviation and allows better

reproducibility.

a) ElectraSyn 2.0 (IKA®) setup b) Vials and electrode
X 4 = =
t Y ¥

5 mL standard vial Platinum standard electrode

Figure S1. IKA device ElectraSyn 2.0 standard setup
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2. Optimization of the reaction conditions

H Pt(+)/Pt(-) ©\ OO OO
N constant current H H . NH@
- =
\© solvent N
"Bu,NPFg (0.1M) OO CO
2a 3a

25°C,2h

1a

Table S1. Screening solvent of constant current for optimizing reaction conditions.

% Yield* (% Current efficiency )

Entry Solvent Constant current (mA)

2a 3a
| MeOH 4 10 (7) 5
2 MeCN 4 No reaction
3 Toluene 4 No Reaction
4 HFIP/EtOH 1:1(v/v) 4 30 (20) 6
5 HFIP 4 98 (66) -
6 EtOH 4 6(4) 5
7 HFIP 1 35(24) -
8 HFIP 2 60 (40) -
9 HFIP 3 82 (55) -
10 HFIP 5 65 (44) -
11 HFIP 6 49 (22) -
12 HFIP 8 Complex mixture

2 NMR yield using 1,3,5- trimethoxybenzene as internal standard.

3. Experimental procedures

3.1. Synthesis of substrates 1c, le, and 1f

H
“/Br Ar—NH, N
e "
'BuONa (1.2 eq.)

(1.0 eq.) Pd(OAc),, (4 mol%) 1
PPh; (20 mol%)

3 Toluene, 110 °C, 24h 1c Ar = f;@ £ O
1f: Ar =

N-2-Tolyl-2-naphthylamine (1¢)
N-2-Tolyl-2-naphthylamine (1c) was prepared followed by literature procedure [1]. 2-

H
N bromonaphthalene (2.0 g, 10.0 mmol), 2-toluidine (1.0 mL, 12.0 mmol), PPh3 (0.4 g, 2.0 mmol),
/\© and Pd(OAc)2 (0.09 g, 0.04 mmol), and sodium terz-butoxide (1.0 g, 10.0 mmol) were added to
dry toluene solution (70.0 mL) under N, atmosphere. The mixture was stirred for 24 h at 110 °C
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until reaction completed. Then the reaction mixture was quenched by water, and was extracted with ethyl acetate (3 times),
dried over anhydrous Na>SOs, and concentrated under reduced pressure. The residue was purified by column chromatography
on silica-gel (hexane/ethyl acetate = 20/1) to give the product 1¢ as brown liquid in 95% yield.

'H-, BC-NMR, HRMS are in accordance with the reported literature [2].

TH-NMR (400 MHz, CDCl5): 8 7.69 (dd, J = 8.5, 3.4 Hz, 2H), 7.57 (d, J = 8.2 Hz, 1H), 7.37-7.33 (m, 1H), 7.31-7.20 (m, 3H),
7.17-7.12 (m, 3H), 7.00-6.94 (m, 1H), 5.48 (s, 1H), 2.25 (s, 3H).

IBC-NMR (100 MHz, CDCl5): & 142.0, 141.2, 134.9, 131.2, 129.3, 129.2, 129.1, 127.8, 127.0, 126.6, 126.6, 123.4, 122.7,
120.0, 119.8, 111.2, 18.1.

HRMS (APCI): calcd for Ci7HsN: m/z [M + H]"234.1278, found 234.1277.

N-4-Bromophenyl-2-naphthylamine (1e)

24 h at 110 °C until reaction completed. The reaction mixture was quenched by water, and the product was extracted with

N-4-Bromophenyl 2-naphthylamine (1e) was prepared followed by literature procedure [1].

H 2-bromonaphthalene (2.0 g, 10.0 mmol), 4-bromoaniline (2.1 g, 12.0 mmol), PPh; (0.4 g, 2.0
\©\ B mmol), and Pd(OAc),(0.09 g, 0.04 mmol), and sodium tert-butoxide (1.0 g, 10.0 mmol) were
added to dry toluene solution (70.0 mL) under N, atmosphere. The mixture was stirred for

ethyl acetate (3 times), dried over anhydrous Na,SOj4, and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane/ethyl acetate = 20/1) to give the product 1e as pale white solid in 95% yield.
'H-, BC-NMR, HRMS are in accordance with the reported literature [3].

TH-NMR (400 MHz, CDCl5): § 7.77-7.75 (m, 2H), 7.66 (d, J = 8.5 Hz, 1H), 7.45-7.38 (m, 4H), 7.33 (td, J= 7.4, 1.2 Hz, 1H),
7.21 (dd, J=8.5,2.5 Hz, 1H), 7.03 (dt, J = 9.6, 2.5 Hz, 2H), 5.90 (s, 1H).

BC-NMR (100 MHz, CDCl3): 4 142.3, 140.2, 134.6, 132.4, 129.5, 129.4, 127.8, 126.7, 126.6, 124.0, 120.2, 119.6, 113.2,
112.5.

HRMS (ESI): calcd for Ci¢Hi3BrN: m/z [M + H] *298.0226, found 298.0222.

N-([1,1'-Biphenyl]-4-yl)-2-naphthylamine (1f)

N-([1,1'-Biphenyl]-4-yl)-2-naphthylamine (1f) was prepared according to literature
H procedure [4] and could afford in quantitative yield as pale yellow solid. A suspension
O of 2-bromonaphthalene (941 mg, 4.54 mmol), [1,1'-biphenyl]-4-amine (1.0 g, 5.91
O mmol), Pd(OAc), (30.6 mg, 3.0 mol%), rac-BINAP (126.1 mg, 4.5 mol%) and Cs>CO3
(2.2 g, 1.5 eq.) in 25 mL dry toluene was refluxed under N, atmosphere for 12 h. After
cooling, the reaction mixture was then filtered through a short pad of silica gel and the organic solvent was evaporated under
reduced pressure. The crude product was then purified by silica column chromatography (hexane/dichloromethane = 3/2) to
afford the desired product 1f as colorless solid in 82% yield.
'H-, BC-NMR, HRMS are in accordance with the reported patent [5].
'TH-NMR (400 MHz, CDCl3): & 7.78-7.75 (m, 2H), 7.68 (d, J = 8.2 Hz, 1H), 7.61-7.54 (m, 4H), 7.50 (d, J = 2.3 Hz, 1H),
7.45-7.40 (m, 3H), 7.34-7.30 (m, 2H), 7.28 (d, J= 2.3 Hz, 1H), 7.25-7.22 (m, 2H), 5.96 (s, 1H)
I3C-NMR (100 MHz, CDCl5): & 142.4, 140.9, 140.6, 134.7, 134.2, 129.3, 128.9, 128.2, 127.8, 126.8, 126.7, 126.6, 126.6,
123.7,120.2, 118.3, 112.1.
HRMS (APCI) calcd for C22H1sN: m/z [M+H]* 296.1434, found 296.1429.
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3.2. Synthesis of substrate 1d, 1g-1k, and 1p

OH NH4CI (1.45 e H
R1_:\ + RZ.NH2 4 ( q) R1—| A N\RZ
= EtOH (2.0 M) L~
1 4 200°C ,
1d: R" = H, R? = 3,4- OMe- Ph 2d: R'"=H, R?= 3,4- OMe- Ph
1g: R'=H, R?= Me 2g:R'=H, R?=Me
1h: R'=H, R2= Et 2h: R'=H, R?=Et
1i: R"=H, R?=Pr 2i:R'=H, R?="Pr
1j: R'=H, R?="Bu 2j:R'=H,R2="Bu
1k: R'= 7-OMe, R%2= Ph 2k: R' = 7-OMe, R%2= Ph

N-(3,4-Dimethoxyphenyl)-2-naphthylamine (1d)
N-(3,4-Dimethoxyphenyl)-2-naphthylamine (1d) was prepared according to the literature
H procedure [1]. In a dry 100 mL steel bomb, 2-naphthol (1.0 g, 6.9 mmol), NH4CI (535 mg,
\©\0 _ 10.0 mmol), and 3,4-dimethoxyaniline (2.1 g, 13.8 mmol) were added, then dissolved in
O 3.5 mL EtOH, the resulting mixture was heated up to 200 °C and stirred for 16 h. The
reaction mixture was quenched with 6N NaOH after reaction completed. Then the mixture
was extracted with ethyl acetate, dried over Na,SO4, and concentrated under reduced pressure. The residue was purified by
silica column chromatography (hexane/ethyl acetate = 6/1) to afford the product 1d in 39% yield as pale red liquid.
'TH-NMR (400 MHz, DMSO-D6): § 8.10 (s, 1H), 7.67 (t,J = 8.6 Hz, 2H), 7.58 (d, J = 8.2 Hz, 1H), 7.31-7.26 (m, 2H), 7.17-
7.14 (m, 2H), 6.88 (d, /= 8.2 Hz, 1H), 6.77 (d, J = 2.3 Hz, 1H), 6.72 (dd, J = 8.6, 2.3 Hz, 1H), 3.70 (s, 3H), 3.69 (s, 3H).
BC-NMR (100 MHz, CDCl3): 4 149.8, 145.1, 142.7, 136.2, 134.9, 129.3, 128.7, 127.7, 126.5, 126.4, 123.1, 119.2, 112.7,
112.3,109.5, 105.8, 56.4, 56.0.
HRMS (APCI) calcd for C1gH17NO2: m/z [M+H]* 280.1332, found 280.1328.

N-methylnaphthalen-2-amine (1g)
Compound 1g was prepared according to the literature procedure [1]. In a dry 100 mL steel bomb,
~ added 2-naphthol (500 mg, 3.47 mmol), ammonium chloride (408.5 mg, 7.6 mmol), methylamine (40%
in methanol, 3.) and ethanol (2.0M, 1.8 mL). The reaction mixture was heated up to 200 °C, for 12 h.
The reaction was quenched by 6N NaOH after completion. Then filter the residue and extracted with
EtOAc, dried over NaSO4, and concentrated under reduced pressure. The residue was purified by silica column
chromatography (n-Hexane/EtOAc = 20/1) to afford the desired product N-methylnaphthalen-2-amine (1g) in 80% yield as
yellow oil. Analytic data is in accordance with the reported literature [1].

H NMR (400 MHz, CHLOROFORM-D) 6 7.72-7.57 (m, 3H), 7.42-7.36 (m, 1H), 7.21 (td, J= 7.4, 1.2 Hz, 1H), 6.89 (dd, J
=8.7,2.3 Hz, 1H), 6.81 (d, J= 2.3 Hz, 1H), 3.88 (s, 1H), 2.95 (s, 3H).

N-Ethyl-2-naphthylamine (1h)
N-Ethyl-2-naphthylamine (1h) was prepared according to the literature procedure [1]. In a dry 100

N._~  mLsteel bomb, added 2-naphthol (500 mg, 3.47 mmol), ammonium chloride (408.5 mg, 7.6 mmol),
ethylamine (2.0 M in methanol, 11.2 mL) and ethanol (2.0M, 1.8 mL). The reaction mixture was
heated up to 200 °C, for 16 h. The reaction was quenched by 6N NaOH after the completion. Then
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filter the residue and extracted with ethyl acetate, dried over Na>SOj4, and concentrated under reduced pressure. The residue
was purified by silica column chromatography (hexane/ethyl acetate = 20/1) to afford the product 1h in 80% yield as brown
oil.

'H-, BC-NMR, HRMS are in accordance with the reported literature [5].

TH-NMR (400 MHz, CDCl3): 8 7.67 (d, J= 8.4 Hz, 1H), 7.62 (d, J = 8.4 Hz, 2H), 7.38-7.34 (m, 1H), 7.21-7.17 (m, 1H), 6.86
(m, 1H), 6.80 (d, J= 1.8 Hz, 1H), 3.26 (q, J = 7.2 Hz, 2H), 1.32 (t, /= 7.2 Hz, 3H).

I3BC-NMR (100 MHz, CDCI3): § 146.2, 135.4, 129.0, 127.8, 127.6, 126.4, 126.0, 122.0, 118.1, 104.4, 38.6, 14.9.

HRMS (APCI): calcd for CioHisN: m/z [M + H]* 172.1121, found 172.1118.

N-Isopropyl-2-naphthylamine (1i)
N-Isopropyl-2-naphthylamine (1i) was prepared according to the literature procedure [1]. In a dry
H 100 mL steel bomb, 2-naphthol (1.0 g, 6.9 mmol), NH4C1 (505 mg, 10 mmol), and isopropyl amine
Y (17.8 mL) were dissolved in EtOH (2.0 M, 3.5 mL), the resulting mixture was heated up to 200 °C,
for 16 h. The reaction mixture was evaporated under reduced pressure to remove excess isopropyl
amine, then wash with 6N NaOH, and extracted with ethyl acetate, dried over Na;SO4, and concentrated the organic layer
under reduced pressure. The residue was purified by silica column chromatography (hexane/ethyl acetate = 10/1) to afford
the product 1i in 90% yield as light brown liquid.
'H-, BC-NMR, HRMS are in accordance with the reported literature [1].
'TH-NMR (400 MHz, CDCls): & 7.77 (d, J= 8.1 Hz, 1H), 7.73-7.71 (m, 2H), 7.47 (dd, J = 8.1, 7.8 Hz, 1H), 7.30 (dd, /= 8.1,
7.8 Hz, 1H), 6.93-6.90 (m, 2H), 3.85 (sept, J= 6.3 Hz, 1H), 3.70 (brs, 1H), 1.36 (d, /= 6.3 Hz, 6H)
BC-NMR (100 MHz, CDCl3): & 144.9, 135.3, 129.1, 127.7, 127.5, 126.4, 126.0, 122.0, 118.5, 105.4, 44.6, 22.9
HRMS (APCI): calcd for CisHi6N: m/z [M + H] *186.1277, found 186.1276.

N-(tert-butyl)naphthalen-2-amine (1j)

N-(tert-butyl)naphthalen-2-amine (1j) was prepared followed by literature procedure [1]. 2-
By bromonaphthalene (2.0 g, 10.0 mmol), tert-butylamine (1.3 mL, 12.0 mmol), PPh; (0.4 g, 2.0
mmol), and Pd(OAc), (0.09 g, 0.04 mmol), and sodium tert-butoxide (1.0 g, 10.0 mmol) were
added to dry toluene solution (70.0 mL) under N, atmosphere. The mixture was stirred for 24 h at
110 °C until reaction completed. Then the reaction mixture was quenched by water and was extracted with ethyl acetate (3
times), dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was purified by column

chromatography on silica-gel (hexane/ethyl acetate = 20/1) to give the product 1j as brown liquid in 75% yield.

"H NMR (400 MHz, CHLOROFORM-D) 6 7.66 (d, J = 8.2 Hz, 1H), 7.61 (d, J = 8.7 Hz, 2H), 7.35 (t, J = 7.6 Hz, 1H), 7.20
(t,J= 7.6 Hz, 1H), 7.04 (d, J= 1.8 Hz, 1H), 6.90 (dd, J= 8.7, 2.3 Hz, 1H), 1.42 (s, 9H).

N-Phenyl-7-methoxy-2-naphthylamine (1k)

N-Phenyl-7-methoxy-2-naphthylamine (1k) was prepared followed by literature procedure [1]. In a dry 100 mL steel bomb,
7-methoxynaphthalen-2-ol (174 mg, 1.0 mmol), NH4Cl (77.8 mg, 1.45 mmol), and aniline (2.8 mL, 31.5 mmol) were added,
then dissolved in 2 mL EtOH, the resulting mixture was heated up to 200 °C and stirred for 16 h. The reaction mixture was

quenched with 6N NaOH after reaction completed. Then the mixture was extracted with ethyl acetate, dried over Na,;SOs,
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and concentrated under reduced pressure. The residue was purified by silica column

_0O H chromatography (n-hexane/ethyl acetate = 10/1) to afford the product 1k in 60% yield as
\© pale white solid.

'H-, BC-NMR, HRMS are in accordance with the reported literature [6]
TH-NMR (400 MHz, CDCl3): 8 7.63 (dd, J = 12.8, 9.2 Hz, 2H), 7.34-7.28 (m, 3H), 7.17-7.15 (m, 2H), 7.06 (dd, J = 8.7, 2.3
Hz, 1H), 6.99-6.94 (m, 3H), 5.85 (s, 1H), 3.88 (s, 3H).
I3C-NMR (100 MHz, CDCl3): & 158.3, 142.9, 141.6, 136.0, 129.5, 129.2, 129.1, 124.6, 121.5, 118.6, 117.6, 116.2, 110.7,
104.8, 55.3.
HRMS (APCI) calcd for C17H16NO: m/z [M+H]* 250.1227, found 250.1226.
IR (KBr): 3393, 2995, 2969, 1631, 1505, 1463, 1308, 1219, 1028, 843, 748 cm™!

N-Benzyl-2-naphthylamine (1p)
N-Benzyl-2-naphthylamine (1p) was prepared followed by literature procedure [1]. In a dry
H\/@ 100 mL steel bomb, 2-naphthol (2.88 g, 20.0 mmol), NH4CI (2.4 g, 22.0 mmol), and
benzylamine (40 mL) were dissolved in EtOH (2.0 M, 5.0 mL), the resulting mixture was
heated up to 200 °C, for 16 h. The reaction mixture was quenched with 6N NaOH after the
reaction completed. Then the mixture was extracted with ethyl acetate, dried over Na,SOy4, and concentrated under reduced
pressure. The residue was purified by silica column chromatography (hexane/ethyl acetate = 10/1) to afford the product 1p in
30% yield as pale yellow solid.
'H-, BC-NMR, HRMS are in accordance with the reported literature [7].
TH-NMR (400 MHz, CDCl5): § 7.68-7.58 (m, 3H), 7.42 (d, J = 7.4 Hz, 2H), 7.38-7.28 (m, 4H), 7.20 (td, J= 7.4, 1.2 Hz, 1H),
6.93 (dd, J=8.7, 2.5 Hz, 1H), 6.84 (d, J = 2.5 Hz, 1H), 4.45 (s, 2H), 4.20 (s, 1H).
BC-NMR (100 MHz, CDCl5): & 145.6, 139.1, 135.2, 129.1, 128.8, 128.8, 127.8, 127.7, 127.5, 126.4, 126.1, 122.2, 118.0,
105.0, 48.6.
HRMS (APCI) calcd for C17H16N: m/z [M+H] * 234.1277, found 234.1276.

3.3. Synthesis of substrates 11-n

NaOBu (1.3 equiv)
BINAP (5 mol%)

Br /©/ Pd(dba), (3 mol%) _0 H
OO toluene, 90 °C, \©\

overnight

(1.2 equw)

N-4-Tolyl-7-methoxy-2-naphthylamine (11)
A toluene solution (30 mL) of 2-bromo-7-methoxynaphthalene (5) (30 mmol), 4-
_0 H toluidine (6) (3.8 g, 36 mmol), Pd(dba), (3 mol%), rac-BINAP (5 mol%), and NaO"Bu
\©\ (4.5 g, 40 mmol) was stirred at 90 °C under N» atmosphere. After stirring for 12 h, the
reaction mixture was filtered. Then the filtrate was directly purified on silica gel (n-

hexane/ethyl acetate = 10/1) to give 11 (70% yield) as a white solid.
TH-NMR (400 MHz, CDCls): & 7.60-7.65 (m, 2H), 7.26 (d, J = 2.3 Hz, 1H), 7.14 (d, J = 8.5 Hz, 2H), 7.10 (d, J = 8.5 Hz,
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2H), 7.02 (dd, J = 8.5, 2.3 Hz, 1H), 6.93-6.96 (m, 2H), 5.75 (s, 1H), 3.89 (s, 3H), 2.34 (s, 3H).

13C-NMR (100 MHz, CDCls): § 158.4, 142.5, 140.2, 136.1, 131.6, 130.1, 129.3, 129.1, 124.4, 119.7, 117.2, 115.9, 109.5,
104.8, 55.4,20.9.

HRMS (APCI): caled for CisH sNO: m/z 264.1383 [M + H] *, found 264.1378.

IR (KBr): 3387, 3027, 2998, 2922, 2861, 1631, 1514, 1214, 1030, 817 cn'".

NaOBu (1.3 equiv)
BINAP (5 mol%)

H
+
Ph toluene, 90 °C, Ph
8 6 1m

24 h
(1.2 equiv)
6-Phenyl-N-(p-tolyl)naphthalen-2-amine (1m)
" A coupling of 1m was performed following the same procedures used as that of 11.
N@\ 1m (51% yield): a white solid.

Ph "H NMR (400 MHz, CDCls): 6 7.93 (s, 1H), 7.78 (d, J= 9.2 Hz, 1H), 7.67-7.71 (m, 4H), 7.47
(ddd, J=17.8, 7.3, 1.4 Hz, 2H), 7.38 (d, J = 2.3 Hz, 1H), 7.35 (tt, J= 7.3, 1.5 Hz, 1H), 7.20 (dd, J = 8.7, 2.3 Hz, 1H), 7.10-
7.16 (m, 4H), 5.82 (s, 1H), 2.34 (s, 3H).
13C NMR (100 MHz, CDCls): 6 142.02, 141.43, 140.10, 135.98, 134.07, 131.63, 130.11, 129.60, 129.17, 128.93, 127.26,
127.07, 126.99, 126.20, 125.70, 120.06, 119.61, 110.02, 20.90.

HRMS (APCI): calcd for Co3HaoN: m/z 310.1590 [M + H]*, found 310.1586.
IR (KBr): 3421, 3060, 3021, 2922, 2857, 1605, 1523, 1445, 1307, 816 cm’".

NaO'Bu (1.3 equiv)
BINAP (5 mol%)

H
OTf /©/NH2 Pd(dba), (3 mol%) N\©\
. .
NC toluene, 90 °C, NC
7 6 1n

overnight

(1.2 equiv)
N-4-Toly-6-cyano-2-naphthylamine (1n)
N-4-Toly-6-cyano-2-naphthylamine (1n) was prepared with the same procedures as that

H
N of 1L
NG \©\ 1n (72% yield): a yellow solid.

'TH-NMR (600 MHz, CDCls): 8 8.05 (s, 1H), 7.73 (d, J = 9.0 Hz, 1H), 7.60 (d, J = 8.4
Hz, 1H), 7.47 (dd, J = 8.4, 1.7 Hz, 1H), 7.28 (d, J= 9.0 Hz, 1H), 7.18-7.22 (m, 3H), 7.13-7.16 (m, 2H), 5.99 (s, 1H), 2.37 (s,
3H).
I3C-NMR (150 MHz, CDCls): & 145.3, 138.3, 136.7, 133.9, 133.4, 130.3, 130.0, 127.2, 127.22, 127.16, 121.4, 120.3, 120.1,
107.8, 105.5, 21.0.
HRMS (APCI): calcd for CigHisNa: m/z [M+H] *259.1230, found 259.1230.
IR (KBr): 3357, 3060, 3026, 2914, 2857, 2217, 1533, 1407, 1314, 816 cm’".

3.4. Synthesis of substrates 1o
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HCO,Na (0.1 eq.)
10 wt% Pd/C (20 mol%)

H
OH LiOH (40 mol%) N
+ HCO,NH,
m-xylene (4M)

170°C, Ny, 24 h

2,2'-Dinaphthylamine (10)
2,2'-Dinaphthylamine (10) was prepared followed by literature procedure [8]. To a 10.0 mL
H flame-dried Schlenk flask, the naphthol (2.0 mmol, 10 equiv), ammonium formate (2;0.20
mmol, lequiv), lithium hydroxide (0.08 mmol, 0.4 equiv), and activated 10 wt% Pd/C (0.20
mmol, 20 mol%) were added. Under N, protection, the anhydrous m-xylene (0.5 mL) was
added. The reaction mixture was heated with stirring to 160°C. After 24 h, the reaction mixture was diluted with EtOAc (10
mL) and filtered through silica gel and the organic solvent was removed by evaporation under reduced pressure. 2N aqueous
NaOH solution to quench the reaction. The aqueous layer was extracted with EtOAc and the combined organic phase was
washed with brine and dried over sodium sulfate. The solvent was removed under reduced pressure and the residue was
purified by column chromatography (eluent:hexane/ethyl acetate, 5:1 v/v). The product was obtained in 40% yield as yellow
solid and analytic data are in accordance with the reported paper [8].
'TH NMR (400 MHz, DMSO-Ds) 6 9.71 (s, 1H), 7.71 (dd, J = 8.2, 5.0 Hz, 4H), 7.62 (d, J = 7.8 Hz, 2H), 7.35-7.31 (m, 2H),
7.22-7.18 (m, 2H), 7.04 (td, J = 8.9, 2.4 Hz, 4H).
BC-NMR (100 MHz, DMSO-Ds): § 155.8, 135.1, 129.8, 128.3, 128.1, 126.6, 126.5, 123.2, 119.1, 109.2.
HRMS (APCI): calcd for C20HisN: m/z [M + H]*270.1277, found 270.1274.

3.5 General procedure for the preparation of homocoupling of 2-naphthylamine

ElectraSyn 2.0 and platinum were utilized as the reaction device and electrode, respectively. A suspension of 2-
naphthylamines 1 (0.1 mmol) and "BusNPFs (0.1 M, 193.7 mg, 0.5 mmol) in HFIP (5 mL) was added to an undivided vessel
and stirred under a constant current of 4 mA at 25 °C. After stirring for 2 h, the electrolyte was removed using short silica gel
column chromatography (n-hexane/ethyl acetate = 1/1). The fraction was dried, and the crude product was purified by silica-

gel column chromatography (n-hexane/ethyl acetate = 20/1) to afford the pure homocoupling product 2.

N?,N?-di-p-tolyl-[1,1'-binaphthalene]-2,2'-diamine (2a)
2a (98% yield): a white solid.
OO @ TH-NMR (400 MHz, CDCl3): & 7.94 (dd, J = 14.0, 8.5 Hz, 4H), 7.76 (d, J= 9.2 Hz, 2H), 7.37-7.41
N (m, 2H), 7.30-7.34 (m, 2H), 7.23-7.28 (m, 6H), 7.02 (q, J = 8.1 Hz, 6H), 5.68 (s, 2H).
N I3C-NMR (100 MHz, CDCLs): & 142.6, 140.5, 134.1, 129.6, 129.5, 129.4, 128.3, 127.2, 124.6, 123.6,
OO O 122.3,120.1, 118.0, 116.5.

HRMS (APCI): calcd for C3HasN: m/z [M + H]*437.2012, found 437.2007.
IR (KBr): 3381, 1619, 1496, 1473, 1415, 1338, 1292, 812 cm’!

N?,N?-di-p-tolyl-[1,1'-binaphthalene]-2,2'-diamine (2b)
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2b (92% yield): a white solid.
OO Q/ TH-NMR (400 MHz, CDCls): 8 7.83 (t, J = 9.4 Hz, 4H), 7.60 (d, J = 9.2 Hz, 2H), 7.30-7.27 (m,

2H), 7.25-7.21 (m, 2H), 7.15 (d, J = 8.2 Hz, 2H), 7.01 (d, J = 8.2 Hz, 4H), 6.89 (dd, J = 11.0, 2.3
OO j@\ Hz, 4H), 5.53 (s, 2H), 2.27 (s, 6H).
BC-NMR (100 MHz, CDCly): § 141.3, 134.2, 134.0, 132.3, 129.9, 129.5, 129.3, 128.3, 127.1,
124.5,123.3, 121.2, 117.5, 115.5, 20.9.
HRMS (APCI): caled for CsHaoNO»: m/z [M + H]* 465.2325, found 465.2314.
IR (KBr): 3381, 2915, 2849, 1616, 1509, 1412, 1342, 1293, 858, 815 cm!

ZITITZ

N?, N?-di-o-tolyl-[1,1'-binaphthalene]-2,2'-diamine (2¢)
2¢ (83% yield): a white solid.

OO j@ TH-NMR (400 MHz, CDCls): § 7.82-7.85 (m, 4H), 7.43 (d, J = 2.1 Hz, 1H), 7.41 (d, J= 2.1 Hz,
1H), 7.25-7.31 (m, 6H), 7.20-7.22 (m, 2H), 7.11 (t, J = 6.6 Hz, 4H), 6.94 (t, J = 7.6 Hz, 2H), 5.41
(s, 2H), 1.89 (s, 6H).

OO /\© 13C-NMR (100 MHz, CDCL):  141.4, 140.4, 134.0, 131.0, 129.5, 129.0, 128.4, 127.2, 126.8, 124.3,

123.4,123.2, 121.6, 117.0, 115.0, 17.8.

HRMS (APCI): calcd for C34sH2oN: m/z 465.2325 [M + H]*, found 465.2311.
IR (KBr): 3386, 2913, 2317, 1613, 1494, 1412, 1341, 1293, 814, 742 cm’!

ZIIZ

N?,N?-bis(3,4-dimethoxyphenyl)-[1,1'-binaphthalene]-2,2'-diamine (2d)
2d (89% yield): a red liquid.
% TH-NMR (400 MHz, CDCLs): § 7.72 (d, J = 8.6 Hz, 4H), 7.60 (d, J = 8.2 Hz, 2H), 7.36-7.40
QO\ (m, 2H), 7.27-7.29 (m, 2H), 7.14 (dd, J = 8.6, 2.6 Hz, 2H), 6.86 (d, J = 8.2 Hz, 2H), 6.80 (d,
OO J=2.6 Hz, 2H), 6.77 (dd, J = 8.6, 2.6 Hz, 2H), 5.69 (s, 2H), 3.90 (s, 6H), 3.85 (s, 6H).
/ I3C-NMR (100 MHz, CDCl;): & 149.8, 145.1, 142.8, 136.2, 134.9, 129.3, 128.78, 127.76,
OO \CEO 126.6, 126.4,123.2,119.2, 112.8, 112.3, 109.5, 105.8, 56.4, 56.0.
(0]
[

HRMS (APCI): caled for C3¢H33N204: m/z 557.2435 [M + H]+, found 557.2438.
IR (KBr): 3365, 2933, 2833, 1601, 1511, 1465, 1228, 1024, 838, 811 cm’!

ZITTITZ

N?, N*-bis(4-bromophenyl)-[1,1'-binaphthalene]-2,2'-diamine (2€)
2e (76% yield): a white solid.

Br.
\Q O‘ TH-NMR (400 MHz, CDCl3): 8 7.90 (d, J = 9.2 Hz, 2H), 7.86 (d, J= 7.8 Hz, 2H), 7.60
N
H (d, J=9.2 Hz, 2H), 7.32-7.36 (m, 2H), 7.23-7.25 (m, 6H), 7.11 (d, J = 8.7 Hz, 2H),

H
OO CL 6.77 (d, J=2.1 Hz, 2H), 6.75 (d, J = 2.1 Hz, 2H), 5.44 (s, 2H).
Br

I3C-NMR (100 MHz, CDCl5): 6 141.9, 139.7, 134.0, 132.3, 129.9, 129.8, 128.5, 127 .4,
124.6, 124.1, 121.0, 118.4, 117.5, 114.2.

HRMS (APCI) calcd for Caz2H23BraN2: m/z 595.0203 [M+H]*, found 595.0203.

IR (KBr): 3411, 3380, 2924, 2858, 1616, 1494, 1340,1258, 817, 748 cm’!

N?2,N?-di([1,1'-biphenyl]-4-yl)-[1,1'-binaphthalene]-2,2'-diamine (2f)
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2f (66% yield): a white solid.
TH-NMR (400 MHz, CDCl3) 6 7.92 (d, J= 9.0 Hz, 2H), 7.87 (d, J = 8.0 Hz, 2H),

O OO 7.74 (d,J=9.0 Hz, 2H), 7.47-7.49 (m, 4H), 7.32-7.40 (m, 10H), 7.27-7.25 (m, 4H),
N

H
SOAs

7.18 (d, J = 8.0 Hz, 2H), 6.98-7.00 (m, 4H), 5.63 (s, 2H).

13C-NMR (100 MHz, CDCls) 5 142.1, 140.8, 140.1, 134.9, 134.1, 129.7, 129.6,
O 128.8, 128.4, 127.9, 127.2, 126.8, 126.7, 124.6, 123.8, 119.7, 118.5, 117.1.

HRMS (APCI): caled for CasHasNo: m/z 589.2638 [M + H]", found 589.2631.

IR (KBr): 3394, 1596, 1510, 1488, 1302, 907, 822, 760 cm’!

N?,N?-dimethyl-[1,1'-binaphthalene]-2,2'-diamine(2g)

H
N

Y
H
SOh

2g (30% yield): a pale yellow solid.

Analytic data is in accordance with the reported literature [9].

TH-NMR (400 MHz, CDCl3):  9.22 (d, J = 8.2 Hz, 2H), 8.05 (dd, /= 8.0, 1.1 Hz, 2H), 7.94-7.92 (m,
2H), 7.75-7.66 (m, 4H), 7.53-7.50 (m, 2H), 4.12 (s, 2H), 1.57 (s, 6H).

BC-NMR (100 MHz, CDCl3): 6 137.8, 129.8, 129.3, 126.7, 125.5, 125.2, 123.3, 117.3, 110.8, 29.7.

N?,N?-diethyl-[1,1'-binaphthalene]-2,2'-diamine (2h)

2h (87% yield): a yellow liquid.

'TH-NMR (400 MHz, CDCls): § 7.89 (d, J = 9.2 Hz, 2H), 7.78-7.80 (m, 2H), 7.13-7.28 (m, 6H), 6.95-
6.97 (m, 2H), 3.62 (s, 2H), 3.23 (d, /= 6.8 Hz, 4H), 1.03 (t, J = 6.8 Hz, 6H).

BC-NMR (100 MHz, CDCls):  144.7, 134.0, 129.7, 128.2, 127.8, 126.8, 124.0, 122.0, 114.3, 112.3,
38.7,15.4.

HRMS (APCI): calcd for C4HasN: m/z 341.2012 [M + H]*, found 341.2003.
IR (KBr): 3387, 2967, 2866, 1613, 1510, 1426,1306, 1279, 813, 745 cm!

N?,N?-diisopropyl-[1,1'-binaphthalene]-2,2'-diamine (2i)

SOPN

H
H

SOl

44.6, 23.4.

2i (87% yield): a white solid.

'TH-NMR (400 MHz, CDCls): § 7.85 (d, J=9.2 Hz, 2H), 7.74-7.76 (m, 2H), 7.23-7.26 (m, 2H), 7.09-
7.18 (m, 4H), 6.90 (d, J = 8.2 Hz, 2H), 3.77 (s, 2H), 3.39 (s, 2H), 1.04 (d, /= 6.2 Hz, 6H), 0.96 (d, J =
6.2 Hz, 6H).

BC-NMR (100 MHz, CDCls): § 144.2, 134.2, 129.6, 128.0, 127.7, 126.6, 124.1, 121.9, 115.1, 112.5,

HRMS (APCI): calcd for CogHaoNo: m/z 369.2325 [M + HJ*, found 369.2325.
IR (KBr): 3393, 2972, 2924, 2866, 1617, 1508, 1491, 1299, 1176, 809, 745 cm’!

N?, N*-di-tert-butyl-[1,1'-binaphthalene]-2,2'-diamine (2j)
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Yoy

H H

SN

2j (72% yield): a white solid.
'H-NMR (400 MHz, CDCl3): 8 7.82 (q, J = 4.6 Hz, 2H), 7.76 (t, J= 6.4 Hz, 2H), 7.49 (dd, /= 8.7,

5.5 Hz, 2H), 7.10-7.20 (m, 4H), 6.92 (t, J = 6.6 Hz, 2H), 3.63 (s, 2H), 1.20 (d, J = 5.5 Hz, 18H)
3C-NMR (100 MHz, CDCL): § 144.44, 134.09, 128.76, 127.95, 127.76, 126.49, 124.47, 122.11,

117.74, 114.84, 51.44, 30.76
HRMS (APCI): calcd for CogH3oNo: m/z [M + H]"397.2639, found 397.2639.
IR (KBr): 3393, 2967, 2919, 2866, 1621, 1491, 1336, 815 cm™'.

7,7'-dimethoxy-N? N?-diphenyl-[1,1'-binaphthalene]-2,2'-diamine (2k)

\O!‘N:
H
H
AOOAS

120.0, 115.7, 115.5, 115.4, 103.4, 55.2.

HRMS (APCI): calcd for C34H29N202: m/z [M + H]* 497.2224, found 497.2212.
IR (KBr): 3360, 2924, 2849, 2370, 1620, 1509, 1458, 1275, 1028, 830, 750 cm’!

2k (95% yield): a white solid.

'TH-NMR (400 MHz, CDCl): 8 7.79 (d, J= 9.0 Hz, 2H), 7.73 (d, J= 9.0 Hz, 2H), 7.54 (d, J =
9.0 Hz, 2H), 7.17-7.21 (m, 4H), 6.91-6.99 (m, 8H), 6.52 (d, J= 2.3 Hz, 2H), 5.60 (s, 2H), 3.55
(s, 6H).

I3C-NMR (100 MHz, CDCls): 8 158.8, 142.7, 141.0, 135.2, 129.9, 129.4, 129.3, 124.0, 122.2,

7,7'-dimethoxy-N?,N?-di-p-tolyl-[ 1,1'-binaphthalene]-2,2'-diamine (2I)

et

yes

ZIIZ

O

L

HRMS (APCI): caled for C3gHsN2Oa: m/z [M + H]* 525.2537, found 525.2543.
IR (KBr): 3388, 3360, 2957, 2922, 2361, 2350, 1622, 1510, 1336, 1217, 1031, 882, 844, 824 cm!

21 (87% yield): a white solid.

'TH-NMR (400 MHz, CDCls): 4 7.75 (d, J = 9.0 Hz, 2H), 7.71 (d, J= 9.0 Hz, 2H), 7.46 (d, J
=9.0 Hz, 2H), 7.02 (d, /= 7.8 Hz, 4H), 6.90-6.95 (m, 6H), 6.51 (d, J= 2.3 Hz, 2H), 5.53 (s,
2H), 3.55 (s, 6H), 2.27 (s, 6H).

I3C-NMR (100 MHz, CDCls): 6 158.8, 141.8, 140.0, 135.2, 132.2, 129.9, 129.9, 129.2, 124.7,
121.1, 115.3, 114.9, 114.5, 103.2, 55.2, 20.9.

6,6'-diphenyl-N?, N?-di-p-tolyl-[1,1'-binaphthalene]-2,2'-diamine (2m)

ZITIZ

ol
(SR

2m (65% yield): a red solid.

'TH-NMR (400 MHz, CDCl5): 6 8.04 (d, J= 1.8 Hz, 2H), 7.92 (d, J = 9.2 Hz, 2H), 7.63-7.68
(m, 6H), 7.51-7.54 (m, 2H), 7.45 (t, J = 7.8 Hz, 4H), 7.33 (t, J = 7.3 Hz, 2H), 7.27 (s, 1H),
7.25 (s, 1H), 7.03 (d, J = 8.2 Hz, 4H), 6.93 (d, J = 8.2 Hz, 4H), 5.60 (s, 2H), 2.28 (s, 6H)
I3C-NMR (100 MHz, CDCls): & 141.49, 139.80, 135.96, 133.35, 132.45, 129.95, 129.49,
128.93,127.25,127.11, 126.79, 126.30, 124.99, 121.34, 117.83, 20.90

HRMS (APCI): calcd for CagH3zsNa: m/z [M + H]"617.2951, found 617.2947.

IR (KBr): 3404, 2961, 2852, 1598, 1512, 1491, 1266, 809 cm™'.
2,2'-bis(p-tolylamino)-[1,1'-binaphthalene]-6,6'-dicarbonitrile (2n)
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2n (87% yield): a yellow solid.

* OO Q/ 'H-NMR (400 MHz, CDCls): & 8.05 (s, 2H), 7.73 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz,
2H), 7.47 (dd, J = 8.7, 2.0 Hz, 2H), 7.18-7.22 (m, 6H), 7.14 (dd, J= 6.2, 2.0 Hz, 4H), 5.98 (s,

2H), 2.37 (s, 6H).
Ne OO O\ 13C-NMR (100 MHz, CDCL:): § 145.3, 138.4, 136.7, 133.9, 133.4, 130.3, 130.0, 127.2, 127.2,

127.2,121.4,120.3, 120.1, 107.8, 105.5, 21.0.
HRMS (APCI): calcd for C3gHa7N4: m/z [M + H]"515.2230, found 515.2230.
IR (KBr): 3357, 2919, 2855, 2318, 2214, 1606, 1591, 1509, 1313, 903, 814 cm'!

ZITZ

N?, N?-dibenzyl-[1,1'-binaphthalene]-2,2'-diamine (2p)

2p (85% yield): a white solid.

OO TH-NMR (400 MHz, CDCL): 5 7.86 (d, J=9.2 Hz, 2H), 7.80-7.83 (m, 2H), 7.31-7.26 (m,
H Q 6H), 7.25-7.20 (m, 10H), 7.10 (dt, J = 7.3, 3.1 Hz, 2H), 4.46 (d, J = 5.5 Hz, 4H), 4.37 (d,
OO J=5.5Hz, 2H).
13C-NMR (100 MHz, CDCls): § 144.3, 140.0, 134.0, 129.8, 128.6, 128.3, 127.9, 127.0,
126.90, 126.86, 124.0, 122.2, 114.3, 112.1, 47.7.

HRMS (APCI): calcd for C34sH2oN2: m/z [M + H]"465.2325, found 456.2321.
IR (KBr): 3417, 3059, 2924, 2854, 1616, 1508, 1426, 1298, 907, 809 cm'!

Iz

3.6. Synthesis of BINAM

AICI3 (4.0eq.)  H,N g g
©/\ \/© " anisole NH,
= OO

7

The synthesis of compound 7 was followed by the reported procedure [10]. A solution of 21 (0.01 mmol) in anisole (0.1
mL) was added to a suspension of 4 equiv. AICl3 in anisole (0.1 mL). The mixture was stirred under 25 °C for 48 h. The
reaction was quenched by water and extracted with ethyl acetate. The organic layer was dried over MgSO4 and concentrated
under reduced pressure. The residue was purified by silica column chromatography (hexane/ethyl acetate = 3/1) to afford the

7 in 32% yield. The '"H-NMR data of 7 are in accordance with the reported literature [11].

3.7 Electrochemical heterocoupling of substrate 1b and 1e

oL
» \©\ SOEEh N es 000

(0.05 mmol) HFIP, 4 mA
—_—
OO \©\ CI @ OO @
H 25°C,2h
N
L,

90% (major) 10% (mlnor) trace

(0.05 mmol)
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ElectraSyn 2.0 with platinum electrode were utilized for the electrochemical hetero-coupling of 1b and le. A
mixture of 1b (14.9 mg, 0.05 mmol), 1e (11.7 mg, 0.05 mmol) and "BusNPFs (0.1 M, 193.7 mg, 0.5 mmol) in HFIP (5 mL)
was added to an undivided vessel and stirred under a constant current of 4 mA at 25 °C. After stirring for 2 h, the electrolyte
was removed by short silica gel column chromatography (n-hexane/ethyl acetate = 1/1). The fraction was dried, and the
residue was analyzed by using 'H-NMR with 1,3,5-trimetoxybenzene as a standard. The determination of the each ration of
products by using the NMR and HPLC analysis was difficult because of overlapping of each peak, finally, the crude product was
purified by silica-gel column chromatography (n-hexane/ethyl acetate = 20/1) to afford 2b in 90%, 2e in 10%, trace amount of 2be,

along with recovery of 1b and 1e.

3.8 Scale up reaction of 1a

e QOO
N 4mA N g
LG R :
"Bu4NPFg (0.1M) OO \©
25°C,2h
1a (0.4 mmol) 2a (98%)

ElectraSyn 2.0 and platinum were utilized as the reaction device and electrode, respectively. A mixture of 2-
naphthylamines 1 (87.7 mg, 0.4 mmol) and "BusNPFs (0.1 M, 774.8 mg, 2.0 mmol) in HFIP (20 mL) was added to an
undivided vessel and stirred under a constant current of 4 mA at 25 °C. After stirring for 2 h, the electrolyte was removed
using short silica gel column chromatography (n-hexane/ethyl acetate = 1/1). The fraction was dried, and the crude product

was purified by silica-gel column chromatography (n-hexane/ethyl acetate = 20/1) to afford the pure homocoupling product

2 with 98% yield.
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5. CV chart

N-phenylnaphthalen-2-amine (1a)

0.
08 1.05 eV
0.06 l
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Current / mA

-0.02
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-3 -2 -1 0 1 2 3
E vs Fc/Fct /1 V

Figure S2. CV experiments (MeCN) as a solvent with BusNPF¢ (0.1 M) as electrolyte.
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o FALSE
o~ 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain a2
Temp_ 23(dc]
X_90_Width = 12.1[us]
i 2.18365952[s]
45(deg]
2[dB
6.05[us]
ofe
o ote
i FALSE
=1
Repetition Ti 7.18365952(s]
@
8
c
3
k=1
: _J
2o
<
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 T T T T T T T T T T T T T
888786858483828180797877767574737271 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.059 58 5.75.655545352515049 48 47 46
1 sH9Noo
g INBS
= Qoenin
. o NI
X : parts per Million : Proton

Compound 1d ("H NMR, 400 MHz, DMS
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24 N Filename FAN-naphthylamine-3,4-OMe
O Author delta
Experiment carbon. jxp
Sample_Id = FAN-naphthylamine-3,4-OMe
Solvent RM-D
o} Actual Start_Tine
Revision Time
nt single pulse decoupled ga
Data_Format D COMPLEX
Dim_Size 26214
X Domain = Carbon
DIm Title Carbon13
HN Dim_Units [ppm]
Dimensions x
site = ECs 400
Spectrometer DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
o X Acq Duration = 1,04333312(s]
4 X Domain 13¢
1d X Freq 10052530333 [MHz]
X offset 100 [ppm]
X Points = 32768
X_Prescans 4
X_Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
X sweep_Clipped = 25.12562814 [kHz]
Tr_Domain roton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5[p]
Clipped FALSE
Scans 512
Total_Scans 512
Relaxation Delay = 2[s]
Recvr_Gain 0
Temp_Get 23.3[dc]
X_90. df 9.6[us]
— 1.04333312(s]
=N 30(deg)
6[dB]
3.2(us]
= 21.63[dB]
21.63[dB]
1z
0.115[ns]
TRUE
Initial Wait 1(s]
Noe_Time 2(s]
Repetition Time = 3.04333312[s]
: ‘ ‘
8
<
]
B i N L " m " W | W | " L L al
s ©° L " g ¥ » ¥ Tophy
2
=]
T T T T T T T T T T T T T T T T T T T
180.0 1700 160.0 1500 140.0 1300 120.0 1100 100.0  90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0
4 gm Yo dn~boNYSoES on o )
288 X3 I55R2493I835%3 3RS 28
~ SR S8 ARRBOHARISE S8 k]
g By 9Y ITRCCHONNTS N <S5
2 29 83 1¥KELEI3NY8y ININESS 848
- S 33 38 888gg8gddss
X : parts per Million : Carbon13
)
EE
- JEOL
2] o)
=
Filename FAN-naphthylamine-3,4-OMe
L) Author delta
27 N Experiment carbon. jxp
Sample_Id FAN-naphthylamine-3,4-OMe
Solvent RM-D
~ Actual_Start_Time
=3 Revision Tims
o
single pulse decoupled ga
o HN o CompiEx
-] 26214
o Carbon
Carbon13
tppm]
E| x
o site ECS 400
1d Spectrometer DELTAZ_NMR
f=23 Field Strength 9.389766[T] (400 [MHz])
83 10aa333121s)
13c
100.52530333 [MHz]
© 100 [ppm]
ISE| 32768
o 4
0.95846665[Hz]
~ 31.40703518 [kHz]
o4 25.12562814 [kHz]
S roton
399.78219838 [MHz]
5[p]
s FALSE
S 512
Total_Scans 512
0 Relaxation Delay = 2[s]
=5 Recvr_Gain 0
o Temp_Get 23.3[dC]
X_90_Width 9.6[us]
< X_Acq_Time 1.04333312(s]
E X AngTe 30(deg]
S XAt 61aB]
X pulse 3.2(us]
- Trr_Atn Dec = 21.63[dB]
83 Irr_Atn Noe 21.63[aB]
S Irr Noise 12
Irz_Pwidth 0.115[ms]
Decoupling TRUE
= Initial Wait 1(s]
S
Noe_Time 2(s]
Repetition Time = 3.04333312[s]
=
31
S
8
2o
]
S
2
5
2
=]
T T T T T T T
160.0 150.0 140.0 130.0 120.0 110.0 100.0
- 3 0 < @ dnmoo o~ 5 S o ~ 2
IS g2 9 X8 SHS88 g 3 88 5 3
~ S K a5 @ SRS D& = = =d it ~
g 8o ¢ 3 FEN SO @ a & o 3 I
g g g & 3 QENEE i bt 99 g g
- 3 A1 a2 S99988 b b} paai S E
X : parts per Million : Carbon13

Compound 1d (3C NMR,

100 MHz, CDCls).
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1 Filename = IK-DH 1231pure Proton-1
] Buthor = delta
Experiment = proton. jxp
B Sample Id = IE-1067(6) pure
| Solvent = CHLORDFORM-D
Actual Start Time = 22-JUN-2021 11:33:5¢
i HN Revision Time = 21-JUN-2022 20:54:08
;:J_ O Comment = single_pulse
i Data Format = 10 COMPLEX
1 Dim Size = 13107
1 X Domain = Proton
] Dim Title = Proton
'; fE Dim Units = [ppm]
1 - - O Dimensicns =X
N\ Site = ECS 400
1 Spectrometer = DELTA? NMR
Field Strength = 9.389766[T] (400 [MHz])
7 X Acq Duration = 2.18365%52[s]
i , L Is'_]]omaln = 1H
b= | 2 ¥ Freg = 39978219838 [MHz]
1 I W i X Offset = 5[ppm]
= | ¥ Points = 16384
— | | X Prescans =1
! X Resolution = 0.45794685[Hz]
| X_Sweep = 7.5030012 [kHz]
i ¥ Sweep Clipped = 6.00240096[KkHz]
1 = = Irr Domain = Proton
F | = Irr Freq = 395 .78215838 [MHz]
1 B - Irr Offset = 5[ppm]
g | ‘ Tri Domain = Proton
| Tri Freq = 395 .78215838 [MHz]
1 Tri Offset = 5[pgal
] ‘ | Clipped = FALSE
a} ) 1 ) Scans =3
% 1 Total Scans =8
=
E “- JL | [ Relaxation Delay = 5[a]
Lo o Recvr_Gain = 42
= .‘.......l......‘..|.‘.......|......‘...‘.......l......‘..|.‘.......|......‘...‘.......l......‘..|.‘......Temp_cet’ = 23.504C]
X 90 Width =12 .1[us]
9.0 60 50 40 30 20 10 0 N acq o e e
|I ¥ Angle = 45[deq]
_— , I ¥ Atn = 2[dB]
- -~ . X Pulse = 6.05[us]
e S S - RV i o e Iri_Mode = 0ff
X : parts per Million : Proton Dante Presat = FALSE
] Filename = IK-DH _1231pure Proton-1
h Zuthor = delta -
=] Experiment = proton.jxp
~ Sample_Id = IK-1067(6) pure
] Solvent = CHLOROFORM-D
7 Actual Start Time = 22-JUN-2021 11:33:56
] Revision Time = 21-JUN-2022 20:54:08
=1 HN
o7 Comment = single pulse
3] O Data Format = 10 COMPLEX
] Dim Size = 13107
1 X Domain = Proton
D e e EOE
w P ‘I a1 oa [ o Dim Units = [prm]
] | | | Dimensions =X
] | o (A | Site = ECS 400
] \ | Spectromatar = DELTA2 NMR
3 ..-/ | / | Field Strength = 9.389766[T] (£00[MHz])
] [/ | X Acqg Duration = 2.18365952[s]
] | e f | ¥ Domain =16
] | n | ¥ Preq = 35978219836 [MHz]
_ | X _Dffset = 5[ppm]
= = ! X Points = 16384
™ |‘ | E |‘ X Prescans =1
] | ] | X_Resolution = 0.45794685[Hz]
] II | | X Sweep = 7.5030012 [kHz]
1 f ) | | ¥ Sweep Clipped = 6.00240096[kHz]
=1 / | / ~ { Irr_Domain = Proton
il f | | [ | Irr_Freg = 399.78219838 [MHz]
b ‘ | | Irr Dffsst = 5[ppal
] | / | | Tri Demain = Proten
] J| [ \ \ H | il Tri_Freq = 39978219838 [MHz]
=] ) | ) y ‘ ) L Tri_Dffsst = 5ppml
-1 - ‘ | - - (1 l\ - | Clipped = FALSE
3 | Il | | || ]| Scans -0
g ] | | | |\ “ ““ | | Total Scans =8
S 3 [ Y I | |I'l'
g =1 SN (S / J‘ \__,JI U L.,_.__J L\__\_‘_ﬂ______”__ Relaxation Delay = 5[a]
= 3] Recvr_Gain = 42
= T e e e LGt = 23.50dC]
X 90 Width = 12.1[us]
77 i 15 74 73 72 71 7.0 6.8 X:ME_Tme = 2.18365952[a]
| |K | | | X Angle = 45[deq]
/1 i | .' Xaen Z 2
- e = us
25223 g 2308 BRS222325 o Moce Soi
o9 d g aky —==2 gSodqaaan Tri Mode -0
e e e s [ [ [l — _
X : parts per Million - Proton Dante Presat =F

Compound 11 ("H NMR, 400 MHz, CDCls).
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el Filename = 521 Carbon-1 (Precarbaz
=7 Euthor = delta
b Experiment = garbon. jxp
4 Sample_Id = IE-1067(6) pure
i Solvent = CHLORDFORM-D
Actual Start Time = 22-JUN-2021 11:36:27
1 Revision Time = 21-JUN-2022 22:01:27
4 HN Comment = single pulse decoupled
i Data Format = 10 COMPLEX
| Dim Size = 26214
X Domain = Carbon
- 7 1 Dim Title = Carbonl3
= Dim Units = [ppm]
i Dimensions =
] Site = ECS 400
O\ Spectrometer = DELTA2_NMR
1 Field Strength = 9.389766([T] (400 [MHz])
1 X Acg Duration = 1.04333312[s]
i ¥ _Domain =13C
X Freqg = 100.52530333 [MHz]
7 X Offset = 100 [ppa]
1 X Points = 32768
B X Prescans =4
=4 X Resolution = 0.95846665[Hz]
= | X_Sweep = 3140703518 [kHz]
X Sweep Clipped = 25.12562814[kHz]
T Irr_Domain = Proton
k Irr Freqg = 399.78215838 [MHz]
] Irr Offset = 5[ppm]
i Clipped = FALSE
Scans = 540
o T Total Scans = 540
8 A
g ] Relaxation Delay = 2[s]
5 ] ‘ ‘ \ ‘ ‘ Recvr_Gain = 50
El | I e " m ’ . | Temp_Get = 24.2[dC]
é S ey e S bt Ay X_90_Width = 5.6[ua]
- e | A 209 Tine = 1.04333312[s]
T T T T T T T T T T Ty i:j}le - 30raeq]
180.0 170.0 1600 1500 1400 1300 1200 110.0 1000 900 800 700 600 500 400 300 200 100 0 |yae, - §[dB]
X Pulse = 3.2[us]
Irr Atn Dec = 21.63[dB]
@ - - - Irr_Atn Noe = 21.63[dB]
i @ o T "y = Irr Noise = WALTE
o e ﬁ e 2 Trr Pwidth = 0.115[ns]
" ) = = = s € Decoupling = TRUE
X - parts per Million : Carbonl3 Initial Wait = 1lel
=7 Filename = 521_Carbon-1 (Precarbaz
] BAuthor = delta
A Experiment = carbon.jxp
] Sample Id = IE-1067(6) pure
1] Solvent = CHLOROFORM-D
= Actual Start Time = 22-JUN-2021 11:36:27
= Revision Time = 21-JUN-2022 22:01:27
3 HN Comment = single pulse decoupled
] Data_Format = 10 COMPLEX
1 Dim Size = 26214
] X Domain = Carbon
] 11 Dim Title = Carbonl3
< Dim Units = [ppm]
q Dimensions =
g ] Site = ECS 400
=7 O\ Spectrometer = DELTAZ NMR
. Field Strength = 9.389766[T] (400([MH=z])
1 ¥_Acq Duration = 1.04333312[s]
© ] X _Domain = 13C
=5 X Freq = 100.52530333 [MHz]
=] X_Offset = 100 [ppa]
] X Points = 32768
- X_Preacans =4
- ] X Resolution = 0.55846665[Hz]
=z X_Sweep = 31.40703518 [kHz]
=1 X Sweep Clipped = 25.12562814[kHz]
q Irr Domain = Proton
4 Irr_Freq = 399.78219838 [MHz]
3] Irr Offset = 5[ppm)
e ] Clipped = FALSE
= Scans = 540
© < Total_Scans = 540
8 3
g _: Relaxation Delay = 2[s]
= 1 Recve Gain = 50
c -1 M’h" W I“HW‘\‘W‘ W H'WIM Temp_Get = 24.2[dC]

.§ : Mwm X_30 Width = 9.6[us]
T T T T | A Tine = 1.04333312[s]
160.0 1500 140.0 300 120.0 1100 e Loy

- - - : X 2tn = 6[dB]
X Pulse = 3.2[ua]
Irr Atn Dec = 21.63[dB]
- = % ~ AN - e < . Irr_Atn Noe = 21.63[dB]
2 z =2 9 R2x3 & T 28 2 R Irx Noise = W
% §§ ¥ 58”8 § g t» z  z Decopiing TR
X : parts per  Million : Carbonl3 Initial Wait = 1lal

Compound 11 ('3C NMR, 100 MHz, CDCIs).
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Filename = CN precarbazole Proton-
Author = delta
Experiment = proton. jxp
Sample Id = CN precarbazole
Solvent = CHLOROFORM-D
Actual Start Time = B8-APR-2022 13:07:13
Revision Time = 24-MRAY-2022 17:09:52
HN Comment = single pulse
Data Format = 1D COMPLEX
Dim Size = 13107
X Domain = Proton
Dim Title = Proton
1n Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ NMR
CN -
Field Strength = 3.3859766([T] (400[MHz])
X Acqg Duration = 2.18365952[s]
X Domain =1H
X Freq = 3599.78213838 [MHz]
X Offset = 5[ppa]
X Points = 16384
=] X Prescans =1
= X_Resolution = 0.45794685[Hz]
X Sweep = 7.5030012[kHz]
X Sweep Clipped = 6.0024003&[kHz]
Irr Domain = Proton
Irr Freq = 399.78219838 [MHz]
Irr Dffset = 5[ppm]
Tri_Domain = Proton
4 e Tri_Freq = 39978219838 [MHz]
| & Tri Offaet = 5[ppal
B [ Clipped = FALSE
5 ] | Scans =8
g - Total_Scans =8
=
5 Jl ” Relaxation Delay = 5[s]
== Recvr_Gain = 46
S SN —— - Y = 21.71dC]
- Y 90 Width = 12.1[us]
6.0 50 40 30 20 1.0 0| xacq Time = 2.18365952[s]
X Angle = 45[deq]
¥ Atn = 2[dB]
- .{_‘ X Pulse = £.05[us]
® < Irr Mode = Dff
& e Tri_Mode = 0ff
Dante Presat = FALSE
Filename = CN precarbazole Proton-
7 Buthor = delta
= Experiment = proton. jxp
3_ Sample_Id = CN precarbazole
4 Solvent = CHLOROFORM-D
Actual Start Time = B8-APR-2022 13:07:13
4 Revision Time = 24-MAY-2022 17:11:15
B HN Comment = single_pulse
Data_Format = 1D COMPLEX
b I/'— Dim Size = 13107
| - X Domain = Proton
7 | Dim Title = Proton
1 1n Dim Units = [ppm]
| Dimensions =X
4 Site = ECS 400
CN ‘ Spectrometer = DELTA2 NMR
| - Field Strength = 9.389T66[T] (400[MHz]}
4 g ¥ Acq Duration = 2.18365952[s]
s [ = ¥ Domain =1\
= | | X Freq = 355.78219838[MHz]
- { | X Offset = 5[ppm]
1 || i X_Points = 16384
4 | i X _Prescans =1
| X Resolution = 0.45794685[Hz]
4 X _Sweep = 7.5030012 [kHz]
— = - e =] ¥ Sweep Clipped = 6.00240096[kHz]
4 | = = | = [R= Irr Domain = Proton
| - = |- [ - Irr Freq = 39978219838 [MHz]
J ‘ | I J Irr_Offset = 5[ppal
A | f Tri_Domain = Proton
1 | f ' |' Tri_Freq = 399.78219838 [MHz]
i | ! | | Tri Offset = 5[ppal
| | | | Clipped = FALSE
+] g /' /.I /' J) Scans =48
g - - ” - Total Scans =8
= A i 1 ‘\ A ¥ |
g I |||. | W il ‘.LI.J| Relaxation Delay = 5[s]
= = md et Nl o Recvr_Gain = 46
@ ""'I""'""I""""'I'"'"'"I'"'"'"I""""'I""""'I""""'\"‘"""I""""'I""""'I""""'I""""'\"‘Temp—cet = 21.7[dC]
X 90_Width = 12.1[us]
82 8.1 8.0 79 78 77 76 75 74 73 72 7.1 70 | Xes Time e satel
|1 [ || Il X_Angle = 45[deq]
| A n AR K htn C 21
. e & o — o X Pulse = §.05[us]
g ne 2@ R FeeasdamnIaa Irr_Mode = o£f
=R o F e R ] = = = = — — -
) = e e RO L L Tri Mode = 0ff
X - parts per Million : Proton Dante Presat = FALSE

Compound 1n ("H NMR, 400 MHz, CDCI;).
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@
—]
]
] Filername CH precarbaszcle Carbon-1
-+ 1 Author delta
—] Experiment carbon. jxp
] Sample_Id CH precarbazole
1 Solvent
™ Creation Time
—] HN Revizion Time
1 Current_Time
o Comment =
1 Data_ Format =
] Dim_Size
—_ 1n Dim Title =
—] Dim _Units
] Dimensions w
1 Spectrometer
o ]
-] CN Field Strength = 14.09636928[T1 (600 [Mi=]
1 ¥ _Acq Duration = 0.69206016[s]
] ¥ Domain 13c
g ¥ Freq = 150.91343039 [MHz]
= #_Off=zct 100 [ppm]
] ¥ Points = 32768
i ¥_Prescans 4
-1 # Rezclution 1.44296105 [Ha]
] #_Sweep 47.34845485 [kHz]
1 #_Sweep_Clipped 37.87878756 [kils]
~ 1 Irr_Domain Proton
<] Irr_Freq 6001723046 [MHz]
1 Irr_Offset S[ppm]
] Clipped = TRUE
e Scans 633
= A Total Scans 633
] Reloxation Delay
=] Recve_Gain
] Temp_Get
] ¥_90_Width 10.6[us]
1 ¥ Acq Time 0_69206016[=]
] ¥_Angle 30 [deg]
i A Atn 7.3[4E]
] ¥ _Pulse 3.53333333 [us]
m Irz_Atn Dec 17.6[dB]
= _Atn I
o1 "
= Decoupling
] Initial Wait
o ] Hoz
g 1 Hoe_Time 2[=1
= Repetition Time 2.69206016[=]
EN |
= ] L l l l o ul
apiana Raaaaarian ' { Y aaayi e "
140.0 1300 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0
=Rl AR =] o —o o - =
e R R i ea 3= = =
bl R R R R R @ 5 oGy S ]
W OO e e O Oy T D [ e o O [ iral - - o - =
2Aoamoofoanandg p=3=1 e i
X : parts per Million : Carbonl3
=
— CH precarbaszcole Carbon-1
E deltm
E carborn. jxp
9 CM precarbasole
HN CHLOROFORIM-D
B-APR-2022 1
B-AFR-2022 1
B-AFR-2022 14:25:27
Comment single pulse deccupled gf
Data_Foxmat D LEx
Dim_Sime z6218
1n Dim Title Carbor1s
Dim Urit= 1
Dimensions %
Spectrometer DELTAZ_HMR
CN Field Strength 14.09636926([T]1 (600 [IMH=]
¥_Acq_Duration 0_69206016[=1
¥ Domain 13c
¥ _Fre 150.91343039 [FMH=]
¥ _Offzet 100 [ppml
¥ Points 32768
B ¥ _Prescans 4
3 ¥ Recolution 1.44496105[H=]
] - 47 .345845485 [kl=]
v ¥ Sweep_Clipped = 37.87878756 [kis]
< 4 Irx_Domain Proton
9 Ixx Freq 600.1723046 [MH=]
E Izz_Offset 5 [ppe]
E Clippad TRUE
-+ J Scans = 633
S Totel Scans ~ 633
E Relaxation Delay = 2[s]
1 Recvr = - so
E Temp_Bet
=4 ¥_90_Width
W Acq T
#_Angle = 30[deg]
¥_Atn 7_3[4B
¥ Pulze 3.53333333[u=1
Izr Atr Dec 17.6L4B]
Irr_Atr Hoe 17.6LaB]
Trr Hoize WALTE
Irx Pwidth TE[us]
Dacoupling
Initinl Wait 1r=1
3 Hoe TRUE
g E Hoe Time 2r=1
= E Repotition Time 2.692060160=1
2 o] L. |1 J
=2 o4 - L
T T T T T
140.0 1300 1200 110.0
s - = = = o g s o o
pal 2 = = ]3I b ZFEH = =]
-3 e o i — ey — o =
- P oo = o — s — -
= pus s == o= = D= = =
X - parts per Million : Carbon13

Compound 1n (3C NMR, 100 MHz, CDCI3).
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E H Filename = 513 Proton-1-2.3jdf
-1 N Buthor = delta
l:_' OO Experiment = proton.jxp
— ] Sample Id = 513
E Solvent = CHLOROPORM-D
E Actual Start Time = 15-NOV-2020 20:35:27
3 1m Revizion_Time = 21-NOV-2020 01:09:39
3 Comment = zingle_pulss
] Data Format = 1D COMPLEX
S Dim Size = 13107
i ¥ Domain = Droton
] Dim Title = Proton
E Dim Units = [ppm]
=] Dimenzions =X
= . - Site = EC5 400
] 2 |5_ Spectrometer = DELTAZ_NMR
=1 | Field Strength = 9.389766[T] (400[MHz])
o X Acqg Duration = 2.18365952[s]
3 £= X Domain = 1H
7 = X _Freq = 399.78219838 [MHz]
= ] ! ¥ _Offset = 5[ppml
=] ¥ Points = 16384
E ¥_Prescans =1
- ¥ Resolution = 0.4575%4685[Hz]
=] K_Sweep = 7.5030012 [kHz]
a7 ¥ Sweep Clipped = 6.00240096[kHz]
] Irr Domain = Proton
E Irr Freq = 399.78219838 [MHz]
-] Irr Offset = 5[ppm)
,:"_ Tri Domain = Proton
E | Tri Freq = 39978219838 [MHz]
- Tri Offset = 5[ppal]
1 / 4 Clipped = FALSE
3 =4 Scans =8
E ] | Total Scanz =8
§ =1 Relaxation Delay = 5[s]
L =9 Recvr_Gain = 50
S NS SNSRI MMUS M MUSMUMMMMMMMMMMM— 2 = 19.7[4C]
i X_30 Width = 11[us]
80 7.0 6.0 50 40 30 20 1.0 0 ¥ Acq_Time = 2.18365952[2]
I ¥ _angle = 45[deq]
== | ¥ atn = 1.5[dB]
Ul ol sl BRI B . = =T . 4 L= wy [l (=] K_PL'IJBE = 5'5[115]
SERRE83EE583Y = 3 ::- : Loz Node s
e “ I - = Iri Mode = off
X : parts per Million : Proton Dante Presat = FALSE
= Filename = 513 Proton-1-2.jdf
o H Author = delta
] N Experiment = proton. jxp
E Sample Id = 513
=1 Solvent = CHLOROFORM-D
= Actual Start Time = 19-NOV-2020 20:35:27
] Revision Time = 21-NOV-2020 01:09:39
] 1m -
-] Comment. = single pulse
= Data_Format = 1D COMPLEX
] Dim Fize = 13107
E X Domain = Proton
-] Dim Title = Proton
=4 Dim Units = [ppm]
- L=
] Dimensiona =
] Site = ECS 400
1 o Spectrometer = DELTAZ_NMR
=4 | =
iy | Field Strength = 9.339766[T] (400 (MHz])
1 | / X Acq Duration = 2.18365352[s8]
] / | ¥_Domain = 18
= ( ¥_Freq = 399.78219838 [MHz]
-] [ | ¥ Offsst = 5[ppal
] | | ¥ Points = 16334
] / | X Prescans =1
:'. ] II —_ / X BResolution = 0.45794685[Hz]
] | [ 2 | X_Sweep = 7.5030012 [kHz]
3 | I | X Sweep Clipped = 6.00240096[kHz]
E { s Irr_Domain = Proton
= / | Irr Freq = 39578219838 [MHz]
X P - P | | - Irr Offset = 5[ppa]
] [ S [ & | | =] Tri_Domain = Proton
] | - g - .‘ J - - Tri Freq = 399.78219838 [MHz]
] | ." | ." f Tri Offset = 5[ppa]
=4 J |1 " | / Clipped = FALSE
3 I I'\l -~ | || H I i | || Scana =8
s III || I‘ |] | L'l II -I ‘Iﬁ |l { M f\/ ||1L| ﬂl Total_Scans =8
= 1 | ] | Vo
g = AN —~ ‘—"J M J J‘“—“ < et ! u u\ M | Relaxation Delay = 5[s]
t.’e ] Recvr_Gain =50
i |||||||||I§a;§‘$;th ;ﬁ-[?ug?m
8.0 79 78 17 76 75 ¥ Acg Time = 2.18365952[s]
| | )II I I L X _Angle = 45[deq]
‘ _ | ﬂ | ¥ Atn = 1.5[dB]
w 2o~ W= P~ ==~ ® oo o e =D~ =] c—-r. TOTHW M X_Pulse = 5.5[us]
5 28 FRRIaztt $5% S5R83R § 5522339538 Imme - ot
: : o ! Tri Mode = Off
h.. [ o Ll ol e ol ==~ l"‘-\l“‘-\l"‘-\l“‘-\l"‘-\-l"‘-\ - l"‘-\l‘-\l"‘-\-l"‘-\l"‘-\-l"‘-\l“‘-\l"‘-\-hl“‘- — _
X : parts per Million : Proton Dante Presat = FALSE

Compound 1m ('"H NMR, 400 MHz, CDCl3).
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] Filename = 513 Carbon-1-1.3df
] Author = delta
] H Hxperiment = carbon.jxp
et N Sample Id = IK735(4)F
= Salvent = CHLOROPORM-D
] Actual Start Time = 25-MAR-2020 10:55:49
1 Revizion Time = 26-3BP-2020 17:05:14
] 1m )
i Comment = single pulse decoupled
=K Data_Format = 10 COMPLEX
] Dim_Bize = 26214
] X _Demain = Carbon
] Dim Title = Cazbonld
-+ ] Dim Units = [ppml
c'__ Dimensions =X
] Site = BCS 400
b Spectrometer = DBELTAZ MR
o ] Pield Strength = 9.389766[T] (400[MHz])
g X Aeq Duration = 1.04333312[s]
=1 X _Domain = 13C
] X Freq = 100.52530333 [HHs]
Z X Offset = 100[ppa]
h X Points = 32768
N,_' J(_Pze:cau5 =4
= ] X Resolution = 0.95846665 [Hx]
] X_Sweep = 31.40703518 [kHz]
1 ¥ Sweep Clipped = 25.12562814[kHz]
1 Irr Domain = Proton
= Irzr Freq = 399.78219838 [MHz]
E Irr Dffset = 5[ppa]
] Clipped = FALSE
] Scans = 403
] \ ‘ ‘ ‘ Tatal Scans = 403
v ] !
= / -
g = Relaxation Delay = 2[s]
b= ] Recvr_Gain = 50
g ] Temp_Get = 26.5[d0]
S X_90_Width = 9.6[us]
h TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTrT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT K_AELTIM = 1.04333312 [E]
160.0 150.0 140.0 130.0 120.0 1100 1000 900 800 700 60.0 500 400 300 200 100 O iaale RSt
A | X Pulse = 3.2[ns]
e | Irr_ Atn Dec = 21 .63[dB]
— s - Ixx Atn Hoe = 21.63[dB]
EREE ?: &g b g =z :'; 2 ﬁ § Irz Noize = WALTS
P R R ; E g = Izz_Pwidth = 0.115[m=]
Q o 2' ™ 2' 2' 2' o= = Ll ] Decoupling = TRUR
fillion : Carbon13 Initial Wait =1l
] Filename = 513 Carbon-1-1.3df
[= Author delta
i H Bxperiment carbon. jxp
] N Sample_Id IK735(4) B
j Solvent = CHLOROPORM-D
] Actual Start Time = 28-MAR-2020 10:55:49
4 Revision Time = 26-SEP-2020 17:05:14
o ]
= 1m Comment = single pulse decoupled
] Data Format = 1D COMPLEX
1 Dim Size = 26214
] X Domain = Cazbon
f Dim_Title = Cazbonl3
] Dim Units = [ppm]
I Dimensions -x
e ] Site = BCS 400
9 Spectrometer = DBLTAZ HMR
j Fiald Strength 9_3B9766[T] (400[HHx])
] ¥ Bcq Duration = 1.04333312(=]
- ¥_Demain 13c
=] ¥ _Fraq 100. 52530333 [MHx]
j X_Offset 100 [ppm]
] ¥ _FPoints 32768
g X Prescans 4
] JC:Re:olution = 0.95846665[Hx]
j X_Sweep = 31.40703518 [kHz]
= M L L X Sweep_Clipped = 25.12562814[kHz]
1 Irr_Domain = Praoton
] Irr Preg 399.78219838 [MH=]
j Irr_Dffset 5 [ppm]
h Clipped FALSE
B Scans 403
1 Total Scans = 403
o = =
2 =
g T Beloxation Delay = 2[s]
b= B Recvr Gain = 50
E Tamp Get 26.5[4C]
2 X_90_Width = 9.6[us]
e e e rr—r 71— T 1 1 T 1 [ T T T T T T T T T [ T T T T T T T T T [ T T T T 1T i_;‘:‘lj_-mm = ;(:1?3.23?312 l=]
- =
1400 1300 120.0 110.0 aey - ﬁ[d.E]g
|| | |I X_Pulse = 3.2[us]
I [ Izz_Ata Dec = 21.63[dB]
R 2 g 82 2 e Cmim
o = g a 3 g § g Irr Pwidth = 0.115[ms]
*=z = oo ! 4= = Decoupling = TRUE
X : parts per Million - Carbon13 Initial Wait = il=]

Compound 1m (1*C NMR, 100 MHz, CDCl3).
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daelta
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IR-N-Fhynile Z-napthyla
CHLOROFORM-D
20-SEP-2022 12:47:5
13-0CT-2022 10:0
13-0CT-2022 10:0
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x
ECS 400
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1B
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1
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FALEE
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Fiald Strength
% Mg Duration
X_Deomain
x_Frag
x_offsat
X_Foints

x Frascans
X_Rascluticn
X_Swaap
X_8weap_Clippad
ITrr_Domain
Irr_Frag
Irr_offsat
TriDeomain

Tri

Tri_offaat
clippad

Scans

Total Scans

Relaxation Dalay

Initial Wait
Repatition Timae

IF-N-Phynile Z-napthyle
dalta

= proton.ixp
IR-N-Fhynile Z-napthyla
CHLOROFORM-D
20-SEP-202F 12:47:51
13-0CT-2022 10:06:18
13-oCcT-2022 10:06:40

i
!

9.389T7T66([T] (400 ([MHz])
2_1BAESHE2 [s]

im
259 78219838 [ME=z]

0.45794685 [H=]
7.5030012 [kH=]
6.00240096 [kBx]
FProton

= 399_T8219838 [MBEz]
Stppm]

Proton
3959.78219838 [MEz]
Stppm]

FALSE

1(s]
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Compound 2a ('"H NMR, 400 MHz, CDCl3).
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=
=
= IN-N-Fhynile Z-napthyle
] dalta
carbon.jxp
B HN IK-N-Phynile 2-napthylae
=2 CHLOROEFORM-D
=] 20-SEP-2022 12:50:24
] 20-SEP-2022 15:30:02
13-0CT-2022 10:17:41
] = single pulse decouplad g
1D COMPLEX
NH 26214
] Carbonid
= [ppal
x
] ECE 400
= DELTAZ NMR
1 2a
Field Strength 9.3B9TEELT] (400 [mmz])
X_Acq_Duration 1.04333312([s]
=] X_Demain 13¢
= X _Fraq 10052530333 (M=)
X_Offsat 100 [ppam]
] %_Points 32768
X_P'ZI’-CI.\:\! 4
p X_Rascluticn 0. 95846668 [Hx]
x_swaep 31.407T03518 [kHz]
e X_Sweep_Clipped 2512562814 [kaz]
=" Irr _Domain Proton
Irr_Frog 3957219838 [MHz]
Irr cffsat S[ppm]
T Clipped FALSE
] Scans
Total Scans = 1a4
L Relawation Delay = 2[s]
= Recvr_gain = 50
9 _Gat 23.3[dC)
x_90_Width 9. 6[us]
X_oq_Timas 1.04333312(s]
E x_angla 30 [dag]
x_atn EfdBn]
] X_Pulsa 3. 2[us)
- Irr_Atn_Dac 21.63[dB]
= Irzr_Atn_NHos 21.63[dB)
] Irr Hoisa WALTE
Irr_pwidth 115 [ma])
Dacoupling TRIUE
8 7] Initial Wait ifs]
g Hoa TRUE
- - . N -, L _ Hoe_Time 2[s]
g - . " C i = v Repatition Time = 3.04333312[s]
=
L L L L b L L L L L B e e s L a b n s L e LRy
150.0 1400 130.0 1200 1100 100.0 900 80.0 700 600 500 400 300 200 10.0 0f
AR madIREEILEES LES
CEELUEICEESEST S
FEIARBRNIONEEE e
X : parts per Million : Carbonl 3
pir]
=4
] IR-8-Phynile Z-napthylae
HN delta
< ] carbon.ixp
= IK-N-Phynila Z-napthyla
CHLOROFORM-D
20-SEP-2022 12:50:24
3 20-SEF-202Z 15:30:02
u Currant_Tima 13-0CT-2022 10:18:38
b Commant = single pulse deccupled g|
w7 NH Data_Format 1D COMFLEX
= Dim_Size 26214
Dim_Titla Carbom1d
Dim Units [ppm]
Dimensions x
site =cs 400
b 2 Spactromatar DELTAZ MNMR
=] a Fiald Strangth 9_3BSTSE[T] (400 [Mm=])
= X_mcq_Duraticn 1.04333312([s]
x_pomain c
X_Fragq 100.52530333 [MH=]
x Cffaat 100 [ppm]
X_Points 2768
b X_Frescans a
] X_Rascluticn 0. 85246665 [He]
par X_gwaap 31.40703518 [kH=z]
= X_sweep_clipped 25.12562814 [kax]
ITr_Domain roton
Irr_rreq 39978219838 [MEz]
Irr offsat & [ppm]
clipped FALSE
Scans 144
] Total Scans 144
e ] =
= Relaxation Dalay = 2[a]
Recvr_Gain 50
_Gat 23.314c]
®*_90_Width 9_&[us]
x_Acqg Time 1.04333312(=]
x_angle 30 [dag]
x_atn Eram]
== x_pulsa a_2[us]
] Izzr_atn Dac 2163 [am)
] Iz Atn Noe 2163 [d=])
Izrr_Noize WALTZ
Irr_swidcth 0.115 [ms)
Decoupling
E] Initial Wait 1=]
g Hoa TRUE
= = Woe_Time 2(s]
E ] Repatition_Time = 3.04333312(s]
£ 7
ey e T e e ey T
145.0 143.0 141.0 139.0 137.0 1350 133.0 1310 1290 1270 1250 1230 1210 1190 117.0
Lol ! Al LLL L L]
3 g = nHEHEI= # =B =5 = = =
o F = AAEAS a & = =5 = =
X : parts per Million : Carbonl3

Compound 2a ('3C NMR, 100 MHz, CDCl;).
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Comment
Data_Format
Dim Bire
Dim_Titla
Dim_Units
Dimansions

X_Hasclution

x"swaep

x_sweep_clippad
Domain

= IN-E.H.-ZMAM 01_Froton-1
delta

proton. j=g

IR-E_H.-ZHAM 01
CHLOROFORM-D
13-SEP-2022 16:40:31
13-0CT-2022 10:21:49
13-0CT-2022 10:22:45

single_pulsa
1D coMFLEX
131067

Proton

[pp=l
x

=CE 400
DELTAZ_NMR

5.3BSTEE(T] (400 [MEz])
2. 18365852 ([s]

1im

289 TE219838 [MEz]

0 _ASTS4EAS[HE]
75030012 [kE=x]
6. 00240096 [knAz]

= ITc Froton
ot Irr Frag 399 . TE21 9838 [MEz]
= Irr offaet e —
E = Tri Domain Proton
= 3 Tri q 285 TE219038 [MEz]
= Tri_offsat 5 [ppm]
- Clippad FALSE
E Scans L3
=3 e Total_scans =8
563 3=
s Bl Relaxation Delay = 5[s]
E Recvr Gain 44
+ 23 3[4c)
x_90 width 12.1[us]
X_Acq_Tima 2.183€59852 (=
= = *_angla 45 [dag]
3 = X_Atn 2[am)
3 = ! - x_Pulsa 6. 05[us]
= Izr_Moda ofe
= = Tri_Moda ofe
= 3 = Dante_Presat FALSE
2 =3 Initial Wait 1f=]
é o~ l 1 Repatition Tima = 7.18365882(s)
= 3
E = l_‘ J
2
T T T T T T
0 7.0 6.0 5.0 3.0 2.0 0
EETaTa=2 = = - 2
AaAan==2323x i ] =
e e i = - - =1
ion : Proton
>
E Filenama IF-E.H.-2ZNAM 01_Froton-1
Author dalta
HN Experimant proton.jxp
Elq)lﬂ Id IK-E.H.-2ZNAM 01
= Solvent CHLOROFORM-T
o6 ] Creation_Time 13-SEF-2022 19:40:31
Revision_Time 13-0CT-2022 10:2
Current_Tima 13-0CT-2022 10:24:
Commant = single_pulsae
= Data_Format 1D COMFLEX
[ Dim_Biza 13107
] Dim_Titla Proton
4 Dim_Onits [ppml
Dimensions x
o Site = ECS 400
= = Spactrometer = DELTAZ HMR
Rl
] Field Strength = 9 3BSTE6(T] (400 [MEz])
X_acq Duration 2. 18365852 (s]
X Domain 1im
X_Frag 39978219838 [MEz]
= x_offsat S[ppm]
w7 X_Points 16384
X_PFrascans 1
X_Rascluticn 0.45794685 (Hx]
x_awaap 7.5030012 [kHz]
X_Sweap_Clippad £.00240096 [kHz]
= ITXr_Demain Proton
- Irr_Freg 355 TE2159838 [MEz]
Irr_offsat 5 [ppm]
] Tri_Domain Proton
E Tri_Frog 395 TE219838 [MEz]
3 Tri_offsat S[ppm]
= Clippad FALSE
gl Scans &
3 Total Scans =8
Relaxation Dalay
Recvr_Gain =
=3 Gat
=] x_90_Width
X_Acq_Time
X_angle
X_aAtn
X _Pulse
= ITr_Moda
- Tri_Moda
Dante_ Frasat
e 3 Initial Wait = 1[s
é E Repetition Time = 7.1B365852[s]
T o] S
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X : parts per Million : Proton

Compound 2b (‘"H NMR, 400 MHz, CDCl5).
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2 e ! o
=
1 = IK-E.H_-2NAM 01_Carbon-1
delra -
carbon.jixp
IF-E_H.-ZNAM 01
CHLOROFORM-D
13-SEP-2022 19:43:16
HN 1 13-SEP-2022 20:07:32
Current_Tima = 13-0CT-2022 10:28:38
Comment single pulse decoupled g
in ComPLEX
T 26214
] Carbonid
lpp=]
x
1 NH == 400
= Spectrometer DELTAZ mms
Field Stremgrh = 9. 3B9TE6[T] (400 [mmz])
X_Acq_Duration 1.04333312([=]
X_Domain 13c
j x_Fragq 10053530333 [ME=z]
2b x_offaat 100 [ppm]
E X_Points azvee
X_Prascans a
X _Resclution 0. 95846665 [Hx]
x_sweap 31.40703518 (kHz]
x_sweep_Clippad 2512562814 [kaz]
ITr_Demain Proton
Irr_Freg 359 78219638 [MA=z]
Irr_offsat & [ppm)
Clifpad FALSE
1 Scans 443
—_ Total scans = 443
=
Relaxation_Delay = 2(s]
Recvr_Gainm 50
Bat 23.8(dc)
x_20_width 5. 6fus]
*_heq_Tima 1.043333313 (=]
*_angle 36 [dag]
x_ntn &[am]
x_Pulsa 3.2[us]
T Ixr_atn_Dac 21 .63 [dm)
4 Irr_atn_Noa 21.63 [dB)
Irr Woisa WALTZ
Irr_Pwidth 0.115 [ms]
Decoupling TRUE
2 Initial Wait 11a]
g Hoa TRUE
= Hoa_Time 2(al
§ =+ e o et AR e
a il u o L g T
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X : parts per Million : Carbonl 3
IE-E.H.-2NAM ﬂ]._ClIbD.‘n—l
dalta
HN carbon.jxp
E IF-E.H.-ZNAM 01
CHLOROFORM-D
o0 = 13-SEP-202% 19:43:16
- 13-SEP-2022 20:07:32
= = 13-0CT-202% 10:28:13
E single pulse deccupled gi
= 10 COMFLEX
= NH 26214
= 3 = Carbonl3d
3 Dim Units [ppaml
E Dimensions X
Sitae ECs 400
2b Spectrometaer = DELTAZ HMR
Field Strength = 8 3B9TE6[T] (400 ([Mm=])
3 X_Acq Duration 1.04333312(s]
o1 *_Domain 13c
- x_Frag 10052530333 [maz]
= X_offsat 100 [ppm;
e X_Points az76a8
X_Prascans 4
_— X_Rascluticn 0. 95846665 [Hx]
=7 x_swaep 3140703518 [ka=]
%_sweep_Clippad 25 . 12862814 [ka=]
3 Irr Domain Proton
Irr_Freg 39578219838 [MEz]
Ixz_offaat 5 [ppm]
Cclippad FALSE
Scans 443
Total Scans = 243
Relawation Delay = 2[s]
Recvr_ga: 50
Taemp Gat 23 .8[4C]
= x_90_Width 9.6[us]
X_Acq_Tima 1.04333312([s]
- X_angla 30 [dag]
=4 x_Arn E[dB]
= x_Pulsa 3.2[us]
= Irr_atn Dac 21 .63 [d=]
Irr_Atn_Noa 21. 63 [dB]
(=) Irr Noisa WALTZ
=4 Irz_Fwidth 0.115 [ms)
Dacoupling = TRUE
8 Initial Wait 1fs]
E — Hoa TRUE
= Hoae_Tima 2[=]
g Repatition Time = 3.04333312(s]
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X : parts per Million : Carbon

Compound 2b ("*C NMR, 100 MHz, CDCl5).
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-
=] = IN-E.H_MAMO4 pure_Froton)
=3 = delta
=7 = proton.iwp
E HN = Ix-= B waMOZ2 pure
= CHLOROFORM-D
=1 = 2B-SEF-202% 19:2
= = 13-0CT-2022 11:14:08
SF = 13-0CT-2022 11:14:34
= single_pulsa
= ] = 1D COMPLEX
e = 13107
E NH I
3 = [ppm]
=x
= 7 = ECs 400
= Spectrometar = DELTAZ_mMm
2c Fiald Strength = O 3B9TEE[T] (400 [Mm=])
E X_Acq Duration = 2.1B365952[a]
= *_Domain = 1m
Lol x_Frag = 3595 78219838 [MEz]
x_offsat = &[ppm]
E x_Foints = 16384
= X_Frascans -
=] X_Rasclution = 0.45754688 [H=]
*_swasp = 7.80300132 (k=]
E *_sweep Clipped = 6.00240096[kaz]
ITr_ Domain = Froton
Irr_Freq = 359 78219838 [MEx]
3 = Irr_offset = 5[ppm]
2 Tri_Domain = Proton
Tri_Freg = 399 78219838 [MHz]
Tri_offsat = §[ppm]
Clipped = FALsE
Scans = 8
3 Total Scans =8
E w =
- ~ Relaxation Delay =
- Recvr_Sain -
Gat =
x_90 width =
3 X Acq Time =
=3 = = ¥ Angle =
] = < x_Atn =
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3
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X : parts per Million : Proton
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= dalta -
p = proton.jwp
= = IK-E.H_NAMDZ pure
=4 = CHLOROFORM-D
E = 28-EEP-2022 18:28:48
= 13-0CT-2022 11:18:23
NH = 13-0CT-2022 11:18:34
R = = single_pulsa
: = 1D COMFLEX
= 13107
1 = Proton
=] = [pp=l
- =X
1 2c = Ecs 400
= DELTAZ MR
] Field Strength = 9 3B9TEE[T] (400 ([Mm=z])
X_Acq Duration = 2. 1B365852(s]
X_Domain = 1H
] xX_Fraq = 358578219838 [ME=]
a2 — X_offsat = S[ppm]
=] = ) X_Points = 16384
] - X_Prascans =1
] *_Reselution = 0.45754685 [H=]
x_swaep = 7.5030012 [kaz]
%_sSweep_Clipped = 6. 00240096 [kEz)
4 Irr Domain = Proton
Irr_Freg = 399.78219838 [Max)]
Irr_offsat = S[ppm]
4 Tri Domain = Proton
= Tri_Frag = 385 78219828 [MEz]
% — Tri_offsaet = S[ppm]
o = Clipped = FALSE
1 - = Scans =8
= Total Scans =8
~ =
1 Relaxation Dalay = S[s]
Recvr_ Ga = 30
Gat = 23 2[dC]
h o x_20_width = 1z.1[us]
2 X_Aeqg_Time = 2.18368082[s]
= x_angle = 45 [dag]
X_Atn = 2[dBE]
7 . = &.05[us]
= ofe
] = off
= FALEE
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- ]
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X : parts per Million : Proton

Compound 2¢ ('"H NMR, 400 MHz, CDCl5).
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IK-E.H.NAMO2 pure_Carbon
dalta

carbon_j

IK-E.H.HAMO2 pura
CHLOROFORM-D
28-SEP-2022 19:27:41
29-SEP-2022 12:1 2
13-0CT-202F 11:1

1

single pulse decouplad g

&
pd
I

DELTAZ MMR

- 4 Fiald Strength = 9._389TE6[T] (400 ([mm=])
E 2c X_Acq_Duratiom = 1.04333312(s]
X_Domain = ac
3 x_Frag = 100.52530333 [MEz]
= ] x_0offsaet = 100 [ppm]
=3 X_Points = az768
3 X_Frascans = 4

3 X_Rasclution 0.95846668 [He)

x_Swaap 31.40703518 [kHz]
E x_Swaep_Clippad = 25.12562814[kaz]
= ITr_Domain = Froton
E Irr_Freq = 3895 _TRE219838 [MHEz]
Irr_offsat = 5 [ppm]
7] Clipped = FALEE
= Scans = 126
E Total Ecans = 126

Relazation Delay =
o Recvr_Gain =
= Toemp_Get =
3 x_90_wWidth =
X_Acq_Time =
E x_angle =
e 3 X_atn =
= x_Fulse =
Irr_Atn_Dec =
3 Irr_Atn_Noa =
E Irr_Noise =
= Irr_pwidth = 0.115[ms]
3 Decoupling = TRUE
] 3 Initial Wait = 1[s]
] Hoa = TROE
= Hoa_Tima = 2(s]
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CHLOROFORM-D
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= Current_Tima 13-0CT-2022 11:20:25
Comment single pulse deccupled g
NH Data_Format 1D comFLEX
Dim Bize 26214
3 Dim_Title Carboni®
= Dim Taits [pp=]
= Dimensions x
site Ecs 400
2 Spectrometer DELTAZ pmm:
3 ¢ Field Strength 9.3BSTEE(T] (400 [mE=])
ws X_hoq_Duraticn 1.04333312(s]
= X_Domain ac
] x_Frag 10052530333 [MEx]
E x_offaat 100 [ppm]
3z768
a
- 0. 95846665 [HE]
= 31.40703518 (k=]
3 x_sweep_cClippad 25 12562814 (kez]
- Domain roton
Irr_Freg A58 78219098 [MEz]
Izr_offset 5 [ppm]
i Clippad FALSE
Scans 126
Total Scans 126
Relaxation_Delay = 2[=]
E Recvr_Gain 50
- Temp_set 23.414c)
=" x_20_wWidth 5. &lus]
X_hog_Time 1.04333312 (]
x_angle 30 [dag]
3 X_Atn E[dm]
E x_Fulse 3. 2[us]
Izr_atn_Dec 21.63[d=]
Izr_atn_NHoe 21.63[d=]
] Izrr_Noize WALTZ
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E Repetition Time = 3.04333312(s]
=
— ———— 7 T T ————
150.0 140.0 1300 120.0
PSS = g AEEEZ 235 E = 2
=4 = 2 Hdegx=2 =23 R = =
== = E AZERS A58 5 = =

"

X : parts per Million : Carbon

Compound 2¢ (3C NMR, 100 MHz, CDCl5).
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a7 X_Domain im
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O O x_Points 16384
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e ITr_Deomain Proton
Irr_Frag 359.782159038 [MEz]
Irr Offsat S[ppm]
Tri Domain Proton
Tri_Frag 359.78219038 [MEz]
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i -+ Clippad FALEE
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=] = 13-0CT-2022 11:24:13

E = 13-0CT-2022 11:2
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= ] *_Sweep Clipped = 6.00240096[kHz]
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E Irr_offsat = S[ppm]
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Compound 2d ('H NMR, 400 MHz, CDCI5).
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> 3 13-0CT-2022 11:27:16
=
3 HN Commant = single pulse deccupled g
= Data_Format 1D COMFLEX
Dim_Siza = 26214
= Dim_Titla carbonl®
=7 Dim Onits [pp=]
F Dimensions x
3 Sita = ECS 400
- Spactrometer = DELTAZ NMR
d__ N H Fiald Straength = 9_38376&(T] 00 [mmH=] )
X_cq Duration = 1.04333313(s)
3 X_Domain 13c
=1 7 xX_Frag 100.52530333 [ME=z]
= X_0ffsat 100 [ppm]
= X_Foints = 32768
3 2d . :
3 0 0 X_Rescluticn 0.95846665 [Hx])
— X_Swaap 31.40703518(kH=)
= \ / X_Swaap_| Cl.\.ppnd 2512862814 [kH=z]
ITr_Domain Froton
= Irr_Freq 358, 78219838 [MEz]
3 Irr offsat 5 [ppm)
-] Clippad FALEE
= Scans 307
=3 Total Scans = 307
E Relaxation Dalay = 2[s]
] Recvr_Ga: 50
=1 Temp_Gat 23 [dc)
3 x_90_width 9. 6[us]
3 X_hcoq_Tima 1.04333312(s]
X_anglae 30 [dag]
=3 X_atn 5. 6[dB]
= 3 X_Pulsa 3.2[us]
ITr_Atn Dec 21[d8]
- Irr_aAtn Woa 21[d8]
Irr_Weise WALTZ
=k Irr_Pwidth 0.115 [ms]
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- x_mcq_Duration 1.04333312(s]
X_Domain 13c
7 x_Frag 100.52530333 [Muz]
2d x_offsat 100 [ppm]
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Compound 2d (*C NMR, 100 MHz, CDCL;).
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Compound 2e (‘H NMR, 400 MHz, CDCI;).
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16-OCT-2022 14:13:15
21-OCT-2022 18:53:13
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ECS 400
DELTAZ_WMR

5.389766[T] (400[MH=]1)
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=] 21-OCT-2022 18:54:02
=1 = zingle pulse deccupled gj
c'_- NH 1D COMPLE?
] 26214
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—] [pp=]
L=1 X
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o ] 2e Spectrometer = DELTAZ MR
=
= Br Field Strength 5_389766[T] (400 [MH=])
¥ _Acqg Duration 1.04333312([s]
oo ¥ Domain 13c
= ¥ Freq 100. 52530333 (MK
<9 %_Dffset 100 [pFm]
] ¥ Points 32768
[ #_Prescans 4
= ¥ Resolution 0.95846665 [Hxl
< #_Sweep 31.40703518 [kHz]
] ¥_Sweep_Clipped = 25.12562814[kHz]
= Irr Domain Froton
=7 Irr Freg 399.78219838 [MH=]
] Irr Offset 5 [ppm]
1 Clipped FALSE
24 Scans 1024
P Total_Scans 1024
- ] Relaxation Delay = 2[s]
< Recve_Gain
(=2 Temp Get
1 ¥_90_Width
e ] ¥_Acq_Time 1.04333312(s1
< #_Angle 30[deg]
< ¥ Atn 6[4B1
] #_Pulse = 3.2[us]
[ Irr_Atn Dec 21.63[dB]
S Irr Atrn Noe 21.63[dB]
<] Irr Noize WALTE
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= Decoupling
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= 2
= e . -
RS Repetition Time 3.04333312([=]
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Compound 2e (*C NMR, 100 MHz, CDCl3).
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— ] Filerame hemo-pherylphenyl Protor
- Aunthor delta
=1 Experiment = proton.
=7 FAN- 1~ma—p1~.=ry1p1~=.-y1
1 CHLOROFORM-
o ] 11’—(!:']‘—2022 1
gl 21-0CT-2022 1
— 1 HN “£_Ti = 21-0CT-2022 19:02: 53
= Comment = zingle_pulse
i Data_Fommat 10 COMPLEX
-1 Dim Size 13107
1 Dim Title Protor
<7 Dim Units [pp=]
- Dimensions ®
1 Site ECS 400
o ] NH Spectrometer DELTAZ_HMR
=4
— ] Field Strength 5_383766[T] (400 M=)
] ¥_Acg Duration 2.18365952[=]
= ¥ Domain
o ] # Freq 399.78219838 [MH=]
1 2f ¥ _Dffset 5 [ppm]
] ¥ Foints 16364
=] ¥ Prescans 1
2 ¥ Resclution = D.45794685[Hz]
] ¥ Sweep 7.5030012 [kH=]
¥_Sweep_Clipped 6.00240096 [kHz]
Trr_Demzin Protor
] Irr Freg 39973219838 [MH=]
1 Irr Offset = Sippml
> ] 4 Tri Domain Proton
] = Tri Freg 39973219838 [MH=]
q E Tri Offsct 5[pp=]
Clipped FALSE
Scans 8
Total Scans S
Relaxation Delay = S5[=]
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Temp_Get
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b Solvert CHLOROPORP-
] Creation_Time =17 —oc'r—zozz 10:52:52
1 HN Revision Time 21-DCT-2022 13:02:08
S. g Currert_Time 21-0CT-2022 19:0.
] Commant zingle_pulse
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] Dim_Size = 13107
9 Dim Title
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=1 %_Domain = 1H
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] 2f e 5[ppel
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] : 1
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Compound 2f (‘H NMR, 400 MHz, CDCIs).
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arbon13

X : parts per Million

Filename FAN-homo-phenyl-product_C
™ Author delta
o Experiment carbon. jxp
Sample_Td FAN-homo-phenyl-product
Solvent CHLOROFORM-D
Actual_Start_Time = 21-0CT-2022 2: 9
Revision Ti 24-0CT-2022 1 5
HN Cor single pulse decoupled ga
Data_t 1D COMPLEX
Dim _Size 26214
Dom: Carbon
Dim_Title Carbon13
Dim Units {ppn]
imensions x
site ECS 400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
NH X_Acq_Duration 1.04333312(s]
~ XD 13c
S X Freq 100.52530333 [MHz]
X otfset 100 [ppm]
X_Points 32768
X Prescans 4
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kHz]
- Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5(ppm]
Clipped FALSE
Scans 1024
2f Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 0
Temp_Get 20.4[4c]
X_90_Width -6[us]
X Acq_Time 1.04333312(s]
pal X_Angle 0 [deg]
S X atn 6[aB]
X _Pulse 3.2(us]
Irr_Atn Dec 21.63[dB]
Irr_Atn Noe 21.63[dB]
Irr Noise ALTZ
Irr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s]
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Noe_Time 2[s]
Repetition Time 3.04333312(s]
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e Filename FAN-homo-phenyl-product_C
Author delta
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- FAN-homo-phenyl-product
4 CHLOROFORM-D
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25-0CT-2022 1 9
- single pulse decoupled ga
S 1D COMPLEX
26214
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= Carbonl3
=3 [ppm]
<S4 N X
S site ECS 400
Spectrometer DELTA2_NMR
@ Field Strength 9.389766[T] (400 [MHz])
<4 X_Acq_Duration 1.04333312(s]
< XD 13c
X Freq 100.52530333 [MHz]
X otfset 100 [ppm]
~ X_Points 32768
o4 X_Prescans 4
s N X resolation 0. 55846665 [1z]
X_Sweep 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kHz]
© - Domain = Proton
S Irr_Freq 399.78219838 [MHz]
=1 Irr Offset 5(ppm]
Clipped FALSE
Scans = 1024
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Recvr_Gain =50
Get 20.4[dc]
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33 2f 1.04333312(s]
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3.2(us]
21.63[dB]
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Repetition Time 3.04333312(s]
o
31
=1
@
8
<
]
k=1
S o4
=1
<
T T T T T T
140.0 130.0 120.0 110.0 100.0 90.0
2 o0 e SRR TEoddn o oo~
8328 9 FARBEIX5033 805
42 ad FORIGNBN O s Do
oo S5 FITINNCST D S G~
S €% 33 QAAZEIFEEIT BRI
LR a9 S989999949Y ===

Compound 2f (\C NMR,

100 MHz, CDCls).
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= =
= =
- | : =
Revision_Time =
NH Current_Tima -
4 Commant = singla_pulsa
] Data_Format = 1D CoMmPLEX
Dim_Siza = 13107
Dim_Titla = Proton
2h Dim_Units = [ppm]
Dimansions =x
] site = ECs 400
= | Spectromatar = DELTAZ NMR
= Fiald Strangth = 9. 3B9TE6[T] (400 [mEmc])
X_Acqg_Duration = 2.1B365552[s]
4 X _Domain =18
X_Frag = 399 _TE219838 [MEz]
X_offsat = S[ppm]
x_Foints = 16384
X_Prascans =1
4 X_Rescluticn = 0.45794685 (Hz]
rg x_Swaap = 7.5030012 [kE=z]
= *_Sweep Clipped = 6.00240096[kHz]
= ITr_Domain = Proton
= Irr_Freg = 399 78219838 [MHz]
- pis) Irr offsat = & [ppm)
= TriDomain = Proton
Tri_Freg = 3899 _TEX19838 [MEz]
Tri_cffsat = 5 [ppm]
=1 Clippad = FALSE
E = Scans =8
Total Scans =8
Relaxation Dalay = S[s]
Recvr_Gain = a2
=7 Temp_Get = 15.8[dC]
= x_90_Width = 11[us]
— sy = = X_Acq_Tima = 2. 1B3IE5682([s]
£ i i x_Angle = 45 [dag]
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E CHLOROFORM-D
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3 Irr_offsat S [ppm]
Clipped FALSE
] Scans a7
_ Total Scans = 347
=
Relaxation Dalay 2[s]
Recvr_gain 50
i Temp_Get 23 z[dc]
x_90_width 5. 6[us
X_Acq_Time = 1.04333312(a)
X_angle 30 [dag]
X_Atn &[dB]
*_Fulse 3.2(us)
h ITr_Atn Dec 21.63[dB]
Irr_Atn Woa 21.63[dB]
Irr Noisae WALTE
Irr_Fwidth 0.115 [ms]
Decoupling TRUE
8 B Initial Wait 1ls]
5 Hoa TRUE
= Woa_Tima 2
E = Fepatition Time = 3. 04333312(s]
=
T T R e e o T L e o o B B B I
170,00 160.0 I500 14[}0 1300 1200 110.0 IDOD 90.0  B0.0 0.0 600 500 400 300 200
- @ = ws —
2 g5 2 ER g
= i = Il i
AR === 2 M~ - -~ Wy
X : parts per Million : Carbonl3
3 (6]
HN Filanama IN-E.H.2-HAM 03 _Carbon-1
Author dalta -
L = Exparimant carbon. ixp
= Sampla_Td TR-E_H.2-MAM
3 Solvent CHLOROFORM-D
r Creation Time 20-SEP-2022 11:35:06
Revision_Time 20-SEP-2022 11:23:22
Current_Tima 13-0CT-2022 10:58:28
NH O Commant = single pulsa decoupled g
= Data_Format 1D coMPLEX
= 3 Dim Sizae 26214
— Dim_Titla Carbonid
= (o) Dim_Tnits [
3 \ Dimensions x
Bita ECS 400
- Spectromatar DELTAZ MM
= 3 2k Field Strength 9.3B9TEE[T] (400 [MH=])
E X_cqg_Duration 1.04333312(s]
E X_Domain ac
o1 x_rFrag 100. 52530333 [MEz]
— X_offsat 100 [ppm]
= X_Points az768
3 X_Prescans 4
X_Resclution 0. 85B46EES [HE]
x_Swaap A1 40703518 (=]
x_swsap_clippad 25.12562814 [ke=z]
Irz Froton
Irz_mq = 386 78219838 [ME=z]
Ixr_offaet 5 [ppm]
Clippad FALSE
Scans Ere]
Total Scana = 347
- Relaxation Delay = 2[s]
=4 Recvr_Gain 50
= et 23.z[ac]
x_90_wWidth 5. 6[us]
3 X_Acq_Time 1.04333312(=]
*_angle 30 [dag]
X_Arn E[dm)
X_Fulsa 3.2(us]
Izr_Atn Dec 21 .63 [ds)
Irr_Atn_Noa 21.63[dB]
Irr _Weima WALTZ
Irr_Pwidth ©.115 [ms]
Decoupling
8 3 Initial Wait 1[s]
g Hoa TRUE
Woe_Time 2([s]
E =3 b mopatition Time = 3.04333312(s]
= 3
T T T T T T
160.0 150.0 1 130.0 12000 110.0 100.0
L) = = — ~ — - - D =
= = = = F &5 =2 e 2
& § g = & H 85 zZowo =

Compound 2k ("*C NMR, 100 MHz, CDCl5).
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=
=
-~y
Filename = IN-E.H.2-NAM 08_Proton-2
\ Author = dalta -
] Exparimant = proton_jxp
[e] Sample_Id = IN-E.H.2-HAM 08
Solvent = CHLOROFORM-D
Creation_Time = 12-0CT-2022 11:27:31
] Revision Time = 13-0CT-2022 12:02:40
HN Current_Tima = 13-0CT-202% 12:0
Commant = singla_pulsa
i Data_Format = 1D COMFLEX
Dim Size = 13107
Dim Titlae = Froton
= Dim_Units = [ppm]
= Dimensions =x
=] NH Bite = ECs 400
Spectromatar = DELTAZ MMm
Field Stremngth = 9. 3B9TE6[T] (400 [Mm=z])
le} X_cq Duratiom = 2.18365852(s)
X_Domain = 1H
\ x_Frag = 399 TB219838 [MEz]
x_offset = S8[ppm]
X_Points = 16384
g X_Frascans =1
2| *_Resoluticn = 0.45754685 [Hz]
*_Sweap = 7.8030012 (k=]
x_Sweep Clipped = 6. 00240096 [kHz]
R ITr_Demain = Proton
Irr_Freq = 355 _TB219838 [MEz]
Izr_offaat = 5[ppm]
Tril in = Proton
1 Tri_Freg = 399 78219838 [MHz]
= Tri_ocffsat = 5[ppm]
= < - — Clippad = FALSE
- = = = Scans =8
b = = = Total Scans =8
Relaxation Delay =
Recvr_GCain -
Temp Gat =
x_90_width =
X_Acq_Tima -
*x_angle =
3 = = = -
1 v | i i =
I ] =
é Repetition Time = 7.1B365952([
-]
z 1 J e _l_
=
L e s o e T B e L o o e o e L N BLELEL NI i e
&0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
L i gl = I sl - N | o0 — - oy k|
EF— D E T TS 0= T — — = - - v. =
EomEEARaAS S o R R nn i s 4 i =
T e o ol o e v RO} i - L] - =
X : parts per Million : Proton
=
i
=
=
= = IK-E.H.2-NAM 08_Proton-2
] = dalea
- = proton_j=p
= = IK-E.H_2-NAM 0B
=] = CHLOROFORM-T
—_ = 12-0CT-2022 11:27:31
= 13-0CT-2022 11:5
= = 13-0CT-2022 11:5
-
- = single_pulse
= = 1D COMFLEX
=] = 13107
= = Proton
= lpp=l
= -
—] = ECS 400
- = DELTAZ MMm
g_ Field Strength = 9 3BSTEE[T] (400 [MEz])
= X_Acq Duratien = 2.18368853[a]
] 21 *_Deoma =1m
= X_Frag = 395, TE219838 [MHz]
- X_Offsat = S[ppm]
X_Points = 16384
X Frascans -
= *_Resolution = 0. 45754685 [Hz]
oo X_Swaap = 7.8030012 [kH=]
*_Sweep_Clipped = 6. 00240096 kmz]
= ITr_Domain = Proton
= - Irr_Freg = 389 78219828 [MEz]
= Irr_offaet = S[ppm]
e Tri Domain = Proton
= Tri_Frag = 385 78219838 [MEz]
= Tri_offset = &[ppm]
] Clippad = PALSE
= Scans =a
7] - Total Scans =8
] -+
HRelaxation Delay = S[s]
=4 Recvr Gain = 44
- = 20.5(4cC]
= 12.1[us]
= = 2.1B365952([s]
=] == =] 2 = 45 [dag]
P i = = 2[4m]
= £&.08[us]
= = ofe
- = off
= FALSE
= Initial Wait = 1[s]
é -] Repatition Time = 7.1B365952[s]
-
g
=
=
I o o e N T e e o B e N T o e e o N R S SR
B0 7.9 T8 7.9 7 5 7 7.1 7.0 6.9 6.8 6.7 6.6 6.5 4
oo < = = WD R Do D e DD se e
oo = = T = [ = S N e~ - o0 -
s g =+ = = ] iy
IR S S o= — R R R A Y] o o
X : parts per Million : Proton

Compound 21 ("H NMR, 400 MHz, CDCls).
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Mm
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Filename = IN-E.H.2-NAM 08_Carbon-2
dalta
rimant carbon.

J=p
IE-E.H.2-HAM 0B
CHLOROFORM-D
12-0CT-2022 11:29:28
12-0CT-2022 12:20:47
13-0CT-2022 11:58:28

:
]

| 022 024 , 026 028
H
&
i

O Commant single pulse deccupled gi
Data_Format 1D CoMPLEX
Dim Size 26214
= Dim_Titla cCarboni3
3 HN Dim Units [pp=]
- Dimansions
=1 sita ECS 400
= 3 Spectrometar DELTAZ_paMs
= 3 Field Strength 9_3BITEE[T] (400 [MHz])
=3 X_Beq Duration 1.043333121s]
= X_Domain 13c
3 NH *_Frag 100.52530333 (MEz]
X_offsat 100[
= X_Foints 312768
= 3 X_Prascans 4
E *_Reselution 0. SEB4EEES [Hx]
~ O *_Swasp 3140703518 [ka=]
-3 \ %_Sweep_Clippaed 25 12562814 [kHz]
= Tr_Domain Proton
3 Irr_Freg 39978219838 [MEz]
Irz_offsat & [ppm]
— 21 Clipped FALSE
Scans €71
E Total Scans 671
= Relaxation Delay = 2[s]
= Recvr_Gain 80
E Gat 20.5[ac]
2_90_Width 9._6[us]
=3 X_Acq_Tima 1.04333312(s]
= x_angle 30 [dag)
3 X_aen E[am]
x_Fulsa 3.2[us]
=3 Irr_atn_Dac 21 63[ds)
= Irz_Atn How 21.63[d=s]
Irr Noisa WALTZ
3 Irr_pwidth 0.115 [ma]
=} Daecoupling TRIUE
2 =73 Initial Wait 1ga]
% Hoa TRUE
K| Hoe_Tima 2(a]
. " Fi ” ol . | || Repatition_Timae 3.04333312(s]
=
L T e e L L T B B e B B B B B e e T ATl ER T
170,00 160.0 150.0 1400 1300 1200 11000 1000 900 800 70.0 600 500 400 300 200 100 0
8 z = LE g = 2
= 2 A == = =
b = = =RE " =

IEK-E.H.2-NAM n!ﬁcm—ﬂ
dalta

carbon_jxp

IK-E.H.2-NAM 08

CHLOROFORM-D
12-0CT-2022 11:29:28
12-0CT-2022 12:20:47
= 13-0CT-2022 11:58:08

0.2

single pulse decoupled g

oo 3 1D COMFLEX
=] 26214
= = Carboni3

- Dim Units [ppm]

3 Dimensions =x
= Site 0S8 400
= Spactromatar = DELTAZ MR

Field Strangth 9_3B9TEE[T] (400 [MHz]]

= 3 21 %_Acq_Duration 1.04333312(s]
- 13c
= 9 10052530333 [MEz]

3 100 [ppm]

3 az768

4

*_Rasolution
X_swaap
x_sweep_cClipped
ITr_Domain
Irr_Freq
Irr_offsat

3 Clippad

3 Scans

Total Scans

0_88846E6S (A=)
3140703518 [kEz]
25 12562814 [kee)
Proton

358, 78219838 [MEz]
S [ppm]

FALSE

E71
€71

Relaxation Delay =
Recvr_Gain
Temp_Gat

X_90_wWidth
X_Acq_Tima

0.04
Dl
g
8

Irr_Atn Woe
Irr_Noiza
Irr_Pwidth

g_ Decoupling
w = Initial Wait
‘é ] Hoa -
L | Hos_Time 2[al
E = bl o " P " PO W e " b A b FEPetition Time = 3.04333312(s]
2 E ¥ Lo et W e L g - oy Ladanae Ly e =
=] E
e B e e R e e o e e e e T L e e e e B e e e e
160.0 150.0 140.0 130.0 120.0 110.0 10:0.0
.c IS h
= L= z 2 2= g 3 &
% s & das & = =

X : parts pcr—MiI]ion : Carbonl3

Compound 21 ('3C NMR, 100 MHz, CDCls).
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LAl “

2m

Ll

| i ,

U |

abundance

0

5.0

4.0 3.0 2.0

S600—
1276 —

1553 =

SO ——— S

Field Strength
X_Acq_Duraticn
X_Domain

X_Frag

X_offset
X_Points
X_Frascans
X_Rasclution
X_Swaeap
¥_sweap_cClippad
ITr_Domain
Irr_Frag
Irr_offaat
Tri_Domain
Tri_Frag

Tri Offaat
Clippad

Scans

Total Scans

Relaxation_Delay
Recvr_Gain
Tamp Get
x_90_Width
X_Acq_Tima
*_angle

X_mtn

x_Pulse

Irr Mode
Tri_Mode
Dante_Fresat
Initial Wait
Repatition Time

H-H-tolyl &-ph napthyla
dalta

proton.jxp

N-H-tolyl é-ph napthyle
CHLOROFORM-D
28-wov-2022 21:02:81
25-NOV-2022 21:57:01
25-NOV-2022 21:57:18

singla_pulsa
1D COMPLEX
13107
Froton

[pp=m]
x

ECS 400
DELTAZ NMR

9.3B9TEE([T]

2.1B385952(s]

im

399 TE219838 [MHEz]

5[ ppm)

16384

1

0. 48794688 [HE]

7.5030012 [kHEz]

€. 00240096 [kEz]

Proton

399 78219438 [MEz]

5[ ppm]

Proton

355 TE215438 [Ma=]
pEm]

00 [MEz] )

FALEE

®

&

S[s]

50

1s.7[ac]

11 [us]

2. 18365952 ([s]
45 [dag]
1.5[dm])
5.5[us]

ofs

ore

FALEE

1[s]
7.1B365952([s]

100 11.0 120 13.0 140 150 160 170 180 19.0

10 20 30 40 50 60 70 &0 90

0

abundance

=
E-1
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>_

044
8039

X : parts per Million : Proton
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)\ /)I“\ 7
ey s e s
== & g o
o & o agn
- IS s s s

6.8 6.7 6.6 6.5 6.4 6.3

Field Strength
*_acq_Durarien
X_Domain

x_swaap
X_sweep_Clippaed
Irr_Domain

Irz Freq
Irr_offset

Tri Domain

Tri_Frag
Tri_offset

Recvr_Gain

Danta_prasat
Initial Wait
FRepatition Time

M-H-tolyl &-ph napthyla
dalta
proton. =g
N-H-tolyl
CHLOROFORM
25-NOV-2022 21:02:51
28-NOW-2022 21:57:01
28-NOWV-2022 21:59:25

6-ph napthyla
=3

aingle pulsa
1D CoMPLEX
13107
Proton

[ppal

x

Ecs 400
DELTAZ MM

5. 3BATEE(T] (400 ([mm=])
2. 18365952 (=]

1=
485 TE219878 [MH=]
&L 1

16384

1

0. 45 TI46AS (A=)
7.5030012 [kH=]
£.00240096 [kE=]
Proton
28978219838 [MEx]

399 . TE219838 [MEZ]
5 [ppm]

FALSE

-

-

S[s]

50

18.7[4C])

11 [us]

2. 1B3E5982(s)
45 [dag]
1.5[as]

5. S(us
off
off
FALSE

i[s]
T.1B3IE5952[=]

Compound 2m ('"H NMR, 400 MHz,

CDCl3).
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=1
=7 Filanama M-H-tolyl &-ph napthyla
Author delea
3 Experiment carbon_jxp
3 Sample_Id M-H-tolyl S-ph napthyla
Solvant LOROFURM-D
3 Craation Tims 28 mov-2022 21:08:18
= ] Rewisicn Tima 2% _wow-2022 22:18:12
2] Curraent_Tima 25-MOV-2022 22:16:18
3 HN Commant single pulse deccupled g
Data_Format 1D comerEx
3 Dim Siza 26214
] Dim_Titla rhonil
= ] Dim_units [ppml
2 3 Dimansions x
27 Sita =c= 400
Spectrometar DELTAZ mem
3 Field Strength = 9. 3B9TEE[T] {(400[ME=z])
NH %_Meq Duration 1.043333121=]
3 x1 in 13c
= ] x_Frag 100.52530333 [Maz]
= x_offsar 100 [ppm]
- X _Foints az7em
3 *x_Frascans 4
E * Rasclutisn 0. 95846665 [EH=]
== 3140703516 (k=)
= x_swaep_clippad 28.12862814 [kEz]
== x atan
=t Irr_Frag 35978219838 (Maz]
E Izrr_offaet 5 [ppm
= 2m s Eleem
] Scan; 1024
3 tal scans 1024
] Relaxation_Delay 2(s)
= 7 Recvr_ga. s0
= Ga 20 [ac]
= x_90_wWidth 8. &[us]
E *x_Acoqg_Tima 1.84333312¢1=)
E x_angle 30 [dagl
x_aen 5. &[am)
E *_Fulsa 3 _2[us]
= ITr_atn_Dac 21 =]
=4 Irr_Atn Noa 21 [am]
= Irr meize Tz
= Trr_Fwidth 0.11% [ma]
= Decoupling
= B Initial Wait 1tal
£ moe
5 7 Woa_T 2[=]
£ 3 FRopatition Time = 3.04333312[s]
T T T T T T T T T T T T T T T
1600 150.0 140.0 130.0 1200 1100 10000 900 [a ] 50.0 40.0 30.0 20.0 100 L]
=
=
=
Xz

=
= f
= 4
O HN Filename = W-H-tolyl 6-ph napthyle
=] Authar = dalta
-t Expariment = carbon.jxp
2 Sampla Id = K-H-tolyl é-ph napthyls
1 Solvent = CHLOROFORM-T
] Creation Time = 25-NOW-2022 21:08:18
= = 25-NOV-2022 22:14:12
] NH Current_Time = 28-NOV-2022 22:17:06
Commant = single pulse decoupled g
= Data Format = 1D COMPLEX
z Dim Hize = 26214
Dim_Titla = Carbonl3
Dim Units = [ppa]
b Dimensions =x
2m Sita = BCS 400
Spectrometar = DELTAZ HMR
= Field Strength = % 383766[T] (400 [MEz])
g X_Acg Duration = 1.04333312(s]
] X_Domain = 13C
X_Frag = 100.52530333 [MEz]
X_Offsat = 100 [ppm]
] X_Foints = 32768
b X_Frascans =4
X_Resclution = 0.988 46665 [He]
= *_gweap = 31.40703518 [kEx]
515_ X_sweep_Clipped = 2% 12862814 (kEz]
Irr Domain = Froton
] Izzr_Freq = 355, 7E2Z19828 [MEz]
Irr_Offsat = §[ppm]
Cclippad = FALEE
Scans = 1024
] Total Seans = 1024
=
= Relaxation Dalay = 2[s]
&1 Recvr_Gain = 80
Gat = 20[dC)
x_90_Width = 8.6&[us]
] X_Acg_Tima = 1.04333312(s]
X_Angla = 30 [dag]
X_Atn = & &[dB]
X Pulsa = 13.2[us]
g 3 Irr_atn_Dac = 21[dB]
— Irr_Atn_Noa = 21[dB]
E Izzr_Hoisa = WALTZ
- Irr_pwidth = 0.11% [ms]
= Dwcoupling = TRUE
-] Initial Wait = ifs]
g Hoa - = TROE
4 Noa_Time = 2(s]
2] Repatition Tima = 3.04333312(s]
=
L e e e e e e L e e e e e e e LI B e e e e S e LA B e e —r—
150.0 140.0 130.0 120.0 110.0
= (=) = = N T W ] T = -~ Wy
i = 3% H3RA-ESE 3 2
3 g % 29 BASSNESS & =
X : parts per Million : Carbonl3

Compound 2m ('*C NMR, 100 MHz, CDCl;).
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X : parts per Million : Proton

=3
os 3
” oL
23 s v D
3 NC

E Filename IE-E.H.2-HAM 10_Proton-1
= Author dalta
=+ Expariment proton.jxp
™ 3 HN Sample_1d IE-E.H.2-NAM 10

-] Solvent CHLOROFORM-TH
= 3 Creation_Time 12-0CT-2022 12:10:14
i Revision_Time 13-0CT-2022 12:12:06
E Current_Tima = 13-0CT-2022 12:12:36

3 Comment = single_pulsa
g_ Data Format 1D COMFLEX
= NH Dim Size 13107

3 Dim_Titla Proton

E Dim _Units [pp=]
= Dimensions
o0 CN Site 0S8 400

E Spactromatar = DELTAZ NMR
= 3 Fiald Strangth 9_3B9TEE[T] (400 [mHz]]
=t 2n %_hcq_Duration 2.18365552(s]

-3 X_Domain im

. X_Frag 3599 78219834 [MEz ]
= 1 x_offsat S[ppm]
- X_Foints 16384
- 3 *_Frescans 1

3 X_Rascluticn 0.45754E85 [Hz]

E _ *_Sweap 7.5030012 [kaz]
54 = 2 X wasp Clipped = £.00240036[kuz]
—_ = = Irr_Domain Proton

3 lrz_!‘znr.[ 355 78219838 [ME= ]

3 Irr_offsat Sippm]
= Tri Domain Proton
=] Tri_Freg 39578219838 [MEz]
—- 3 Tri_offsat S[ppm]

= oo Clippad FALSE
= 3‘- Scans a
:é_ Nt.ll_Ecm =8

3 FRelaxation Delay = S[s]

3 Recvr_Gain 50
=3 Gat
=} _ X_90_width

3 g [g3= = %_hcq_Tima

3 I~ & i X _angla
= 3 X_Atn = 2[dB]

-7 €.08[us]
3 off
3 off
FALEE
= Initial Wait 1=l
é 3 Repatition Tima = 7.1B365052[s]
E ] I 1
= E - A N
£ 77
.,.........,.........,. L e o e I I e o o L | L e e o BRI I e e
6.0 5.0 4.0 EX 1.0 0
zﬁ”’%’%ﬂ 3 v.
W e O 00 T D D D DN 00 o e
i i kit i R = -
X : parts per Million : Proton
21 JEOL 5
il

] Salutions for Innow
= NC
=]

- Filenams = IN-E.H_2-HAM 10 Proton-1

e 0 o :

== proton. =g

= ] IE-E.H.2-NAM 10
CHLOROFORM-D

= Q 12-0CT-2022 12:10:14

—_ 13-0CT-2022 12:13:14

] 13-0CT-2022 12:13:34
=
=7 single pulsae

1D COMFLEX
= 4 N 13107
o] Proton

3 [ppm]
= x
i =cs 400
- DELTAZ mMm
=4 Field Stremngth = $ 3B9TEE[T] (400 ([ME=z1)
— X_Meq Duration 2 18368853 ([=]

X_Deomain 1nm
24 2n *_Freg 39578219838 [MEz]
- x_offaat & [ppm]

E X_Points 16384
=7 x_prescans 1
> *_Resoluticn 0.457594688 (A=)

= X_Bwaap 78030012 [kH=z]
= = *_sSweep_Clipped 6. 00240096 [kBz]
o0 ITr_Demain Proton
] Irr_Freq 358, 78219838 [MEz]
= ] Ixr_offaat 5[ppm]
[ TriDemain Froton
Tri_Freg 358, 78219838 [MEz]
= 1 Tri_offsat Blppm]
=] Clippad FPALEE

E Scans a
=] Total Scans a
o Felaxation Delay = S[s]
= 1 Recvr Gaim 50
=7 _ _ _ - Gat. 20.114c]

= 2 = =] x_80_wideh 12.1[us]

e~ L] L] X_mcq_Time 218365952 ([s)
= *_angle 45 [dag]
"‘" x_atn 2(dm]

E X_Pulse €05 [us]
=7 ITr_mode off
L lE Tri_Mode off

Dante_Prasat FALEE
8 =3 Initial Wait 1gal
‘é — Repetition Time = 7.1B3658952[s]
-
Eo
=
SARRRRES LA RRS) ........,.........,.........,.........,...................,.........,.........,.........,....... MARRREES LA EREEEEY
8.0 79 7.8 1.7 7.6 7.5 T4

| UL AN 2

ry oy = = s el ) i Bl Il') "t r"\ r"\

= o = T w T Sadaszz=zzo=oo

= o= - = e B e e e e e

Compound 2n ("H NMR, 400 MHz, CDCls).
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=
=73
o0
=
— = IK-E.H.2-NAM lD_ClIbD.‘n—l
—J dalta
= earbon.ixp
IK-E.H.2-NAM 10
2 CHLOROFORM-IN
= ] = 1Z-oCT-2022 12:13:14
. 12-0CT-2022 12:44:46
-] = 13-0CT-2022 12:14:48
=
- = single pulse decoupled g
= 1D COMFLEX
= 26214
- Carbonid
=] [ppaml
= x
3 0S8 400
ﬁ__ = DELTAZ NMR
=
—_ Field Strength = $ 3B9TEE[T] (400 [Mm=])
— X_Acq_Duration 1.04333312([s]
= *_Domain = 13c
X_Fraq 100.52530333 [MHz ]
-] 2n xX_offsat 100 [ppm]
=7 X_Foints 32768
= ¥_Frascans 4
= X_Rescluticn 0. 95846665 [Az]
= X_swaep 3140703518 [kEz]
o0 %_sSweep_Clippad 2512562814 [kEz]
= IXr Demain Proton
= Ixzr_Frag 39978219834 [MEz ]
[y Irr Offsat S [ppm]
= Clipped FALEE
= Scans w23
= 3 Total Scans = 823
= Relaxation Delay
wy Recvr_Ga
= Gat
= x_90_width 5. 6[us]
g X_Acq_Time 1.04333312(s]
- X_angla 30 [dag]
= X_atn E[dB]
[oe) x_Fulsa 3. 2[us]
= Irr_Atn Dec 21.€3[d=m]
= Irr_atn Noe 21.63[ds]
(=] Irr NHoisa WALTZ
= Irr_Fwidth 0.11% [ms]
= Dacoupling TRIUE
= Initial Wait 1[s]
é g Hoa - TRUE
= Hoae_Tima 2[=]
£ = Repatition Tima = 3.04333312(s]
=
1600 1500 1400 130.0 1200 11000 1000 90.0  80.0 . 60.0 500 400 300 200 10,0 0
=aE 23 T=E S
= % a5 '2“ § [ a
-+
S JEOL
- .
= NC Filanama IE-E.H.2-MAM 10_Carbon-1
Author delta
=1 rimant carbon. jxp
- 8. la_Id IK-E.H.2-NAM 10
= HN Soivant CRramoRORMT
Creation_Time 12-0CT-2022 12:12:14
Revision_ Time 12-0CT-2022 12:4
Current_Timae 13-0CT-2022 12:1
Commant = singla pulsa decoupled g
—_ Data_Format in
= Dim_Bizae 26214
NH Dim_Titla Carbonl3
Dim Units [pp=l
=) Dimensions x
=-3 Bita ECS 400
= CN Spectrometar DELTAZ NME
E Field Strength 5.389T66(T] (400 [mmz])
=3 X_Acq Duration 1.043233312([s)
=3 X_Domain 1ac
3 x_Frag 106 52530333 [ME=]
— 2n X_offaat 100 [ppm]
=-3 x_points 32768
= X_Frescans 4
X_Resclution 0. 8EB4EESS [Ex]
= x_Swasp 3140703518 [ka=]
= X_Sweep_Clippad 25.12562814 [kHz]
= ITrr_Domain Proton
Irr_Frag 455 78215838 [MEz]
s Irr_offset 5 [ppm]
=3 Clipped FALSE
= 3 Scans 823
3 Total Scans 823
g_— FRaelawation Dalay 2[s]
= Recvr_Gain 50
Tanp_Gat 20_3[arc]
e x_80 width 9. &[us
=-3 x_meq_Tima 1.04333312(s)
= X_angle 30 [dag]
x_atn &[an]
=] X_Pulse 3.2[us]
= ITr_atn_Dac 21.63[ds]
= Irr_Atn_Noa 21.63[dB]
Irr _Hoizae WALTZ
— Irr_pwidth 0.115 [ma]
= Decoupling TRUE
g = Initial Wait 1[s]
g Woa TRUE
L | Hoa_Tima 2(a]
£ = ’ Repetition_Time = 3.04333312(s]
=
L e L S e e e e L T [ e e e e e e L I e e e L e e e
150.0 140.0 130.0 20.0 110.0 100.0
e = = r~ — == = oo = -
= = ¥ =23 A3 == mEE z 3
= = = ] =FEH 55 aaa 15 =]
X : parts per Million : Carbonl3

Compound 2n ("*C NMR, 100 MHz, CDCl5).
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8.06

6.06

Filename
Authox
Experiment
Sample Td
Solvent
Creation_Time
Revision Time
Currert Time

Spectrometer

Ficld Strength
¥_Acq_Duration
¥ Domain

Irr Dffzet
Tri_Domain
Tri_Freq

Relaxation Delay
Recvr_Gain
Temp_Get
¥_90_Width

Dante_Presat
Initial Wait
Repetition Time

g
2o (0 " l A A
L
T T T T T T T T T
8.0 0 6.0 5.0 4.0 3.0 2.0 1.0 0|
%\ l : /}\\
e e T = B = sl i B B 1) = ]
SEREZCEZIETEERETTAS Efmd
EER=g g R R R R R R RS R SERA
P - = =+ =

17-OCT-2022 10:41:31
20-OCT-2022 16-45:44
20-0CT-2022 16:49:13

single pulse
10 COMFLEX

= ECS 200
= DELTAZ_NMR

5.389766([T] (400([MH=])
2_18365952[<]

= 1H

399.78219536 [HMH=]
5 [pp=]

16384

1

0.45734685[Hx]
T.5030012 [kH=]

= 6.00240096 [kl=]
Proton
399.782195386 [MH=]

399 78219538 [MH=]
5 [pp=]
= FALSE

= 12.1[u=]
2.16365952 [s]

= 45[deg]

2 [dB]

6_05[us]

of£f

off

= FALSE

1[=1

7.18365952[=]

)
-

=

= o o
a S /2
| dN'tE
: It 7
g JUl -
:
T T T T T T T T T T T
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AN e I AN
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Dimenszions
Site
Spectrometer

Field Strength

Initiml Wait
Repetition Time

17-OCT-2022 10-41:31
20-OCT-2022 16:50:53
20-OCT-2022 16-51:43

= =mingle pulse
1D COMPLEX

DELTAZ_HNMR

5_389766[T] (400 ([MH=])
2.18365952 [=]

399_.78219836 [MH=]
Sppml

16384

1

D.457946585 [H=]
7.5030012 [kH=]
6.002420096 [kH=]
Proton

= 399.78219838 [MH=]

12 _1[us=]
2.18365952 [=]
= 45[deq]

2 [4B1

6.05[us]

off

(a3

FALSE

1r=1
T-1B36535Z [=]

Compound 2p ("H NMR, 400 MHz, CDCls).
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T
=1

1 Current_Time

1 Comment

] Data Fowmat

Dim Size
1| Dim Title
[~ Dim _Units

] 2p Dimensions

Site

4 Spectrometer

4 Field Strength 9_389766([T] (400([rMH=x])

¥_Bcq Duration 1.04333312[=]

] ¥ Domain 13c

100.52530333 [MH=]

J 100 [ppm]

32768

] w3 +

# Resolution 0.35846665 [Hal

] #_Sweep 31.40703518 [kH=]

#_Sweep_Clipped = 25.12562814[kial

] Irr_Demain Protorn

Irx Freq 399.7821983E [MH=]

4 Irr Offset S[pp=]

Clipped FALSE
;1 | Scans = 1024

Total_Scans = 1021

Relaxation Delay 2[=]

g Recwr Gain 50

Temp Get = 20.9[4C]

g ¥_90_Width 9_6lusl

; 1.04333312[=1

g 30[deg]

6[dE]

1 3.2[u=]

21.63[dB]

1 21 _63[d4B]

WALTS
B 0.115 [m=]
TRUE
8 1 Initial Wait 1[=]1
= Hoe TRUE
E A Hoe_Time 2rs1
- . J L ” N || Bepetition Time 3.04333312[=1
: ¥ e y Y Y ”
=
1 1 T I 1 1 1 T 1 T I 1 1 T
150.0 140.0 1300 120.0 110.0 100.0 SO0 60.0 500 400 300 200 100 0
e e -
2asaisadg2=oas529 2
T1E8 53 0w o) o O o e o e S 3
e Y Y e B =
Soodaoaaoaaaad oo -
X : parts per Million : Carbonl13
~ ]
—
<= ]
© ]
< N

] H H Filerame = FAN-En-homs_Carbon-1-1.3
s N Author -
=3 -

- ] =

= = 15 n:
— = 2Z0-DCT-2022 16:56:31

< 2p = single pulse decoupled g
e ] = 1D COMPLEX

™ = 26214

= = = Carbonl3

] Dim Urits = [pp=m]
=1 Dimensions 4
=7 Site = ECS 400

1 Spectrometer = DELTAZ WMR
—
=71 Ficld Strength = 5.389766[T1 (£00[Mixl)

] . Acq Duration = 1.04333312[=]

o ] i = 13C
L1 = 100.52530333 [MH=]
=% = 100 [ppm]

] = 32768
o
21 =4
P = D_95846665[Hz]

k = 31.40703516 [kH=]
= = 25.12562814 [kH=]
= - = Proton

4 = 399 _782159538 [MH=]
o = S5[pp=]
= = FALSE
=] = 1024
wy = 1024
[=gi
= = 2[=1
1 = 50
= = 20.914C]
=7 = 5_6[us=l

] = 1.04333312([=]

e ] = 30[deg]
= = 6[d4E]
<] = 3.2[us]
e ] = 21.63[dBE]
o = 21._63[dB]
= Irr Neize = WALTE
1 Irr_Pwidth = 0.115[m=]
=1 Decoupling = TRUE
8 =1 1 Initial Wait = 1[=]1
= Ho= = TRUE
_§ Hoz_Time = 2[=]
E} <= ] BT bion Time = 3.043333120s1
= 1
T T T T T
150.0 140.0 130.0 120.0 110.0
oo o s P e e ] -+ e
& o & TS Ee2oE S = o
A & & CREESEma = B =
= o o R e - o
= s jas oodoaooad o = =
X : parts per Million : Carbonl3

Compound 2p (3C NMR, 100 MHz, CDCI).
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