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1. Chemicals and Instrumentation.

The starting materials were obtained from commercial suppliers and used as received. Tri(1-
adamantyl)phosphine was obtained from Strem Chemicals, Inc. (product No. 15-0935) and used as
received. All mechanochemical reactions were carried out using grinding vessels in a Retsch MM400
mill jars (1.5 mL, 5 mL or 10 mL) and balls are made of stainless (SUS440B and SUS420J2,
respectively). NMR spectra were recorded on JEOL JNM-ECX400P and INM-ECS400 spectrometers
("H: 392 or 396 or 399 or 401 MHz, '*C: 99 or 100 MHz). Tetramethylsilane (‘H), CDCl; ('3C) was
employed as external standards, respectively. Multiplicity was recorded as follows: s = singlet, brs =
broad singlet, d = doublet, t = triplet, q = quartet, quint = quintet, sept = septet, o = octet, m = multiplet.
Dibromomethane was used as an internal standard to determine NMR yields. Recycle preparative gel
permeation chromatography (GPC) was conducted with a JAI LaboACE LC-5060 using CHCl; as an
eluent. Thermography was recorded with an NEC Avio Thermo GEAR G120. Scanning electron
microscopy (SEM) analysis was carried out with JEOL JSM-6510LV. High-resolution mass spectra
were recorded at the Global Facility Center, Hokkaido University.
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2. General Procedure for Solid-State C—N Coupling Using a Ball Mill.

5 mol% Pd(OAc),
@ 5 mol% Ad;P @
X Na(O-t-Bu) (1.5 equiv)
+ -
‘/@ y-N 1,5-cod (0.20 L mg™) N
under air
3

5 mL jar (stainless)
10 mm ball x3 (stainless)
1 2 ball milling (30 Hz), 90 min.

Aryl halide 1 (0.5 mmol), diarylamine 2 (0.5 mmol, 1.0 equiv), Pd(OAc). (0.025 mmol, 5 mol %),
AdsP (0.025 mmol, 5 mol %) and Na(O-t-Bu) (0.75 mmol, 1.5 equiv) were placed in a ball milling
vessel [stainless (SUS440B), 5 mL] loaded with three grinding balls [stainless (SUS420J2), diameter:
10 mm] in air. Then 1,5-cod (0.20 ul/mg) was added via syringe. After the vessel was closed in air,
the vessel was placed in the ball mill (Retch MM400, 30Hz). After 90 min, the mixture was passed
through a short silica gel column eluting with EtOAc to remove inorganic salts. The crude mixture
was then purified by flash column chromatography (SiO2, CHCl./hexane, typically 0:100-15:85) to
give the corresponding arylamines 3.

Figure S1. Set-up procedure for solid-state C—N coupling reactions using ball milling.

1. Ball was placed 2. Solid materials
in the milling jar. were added.
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3. Procedure for Solid-State C—N Coupling on a Gram Scale.

5 mol% Pd(OAc),
5 mol% Ad3zP
BF Na(O-t-Bu) (1.5 equiv)
C + >
poN 1,5-cod (0.20 uL mg™) N
under air

10 mL jar (stainless)
10 mm ball x3 (stainless)
1b 2a ball milling (30 Hz), 90 min. 3b

4.5 mmol 1.0 equiv 80%, 1.06 g

1b (4.5 mmol, 931.8 mg), 2a (4.5 mmol, 761.7 mg, 1.0 equiv), Pd(OAC), (0.225 mmol, 50.5 mg,
5 mol %), AdsP (0.225 mmol, 98.2 mg, 5 mol %) and Na(O-t-Bu) (6.75 mmol, 648.3 mg, 1.5 equiv)
were placed in a ball milling vessel [stainless (SUS440B), 10 mL] loaded with 3 grinding balls
[stainless (SUS420J2), diameter: 10 mm] in air. Then 1,5-cod (0.20 ul/mg) was added via syringe.
After the vessel was closed in air, the vessel was placed in the ball mill (Retch MM400, 30Hz). After
90 min, the mixture was extracted with CH.ClI, three times. The combined organic layer was then
dried over MgSO.. After filtration, the solvents were removed by evaporation. The crude mixture was
then purified by flash column chromatography (SiOz, CH.Cly/hexane, 0:100-15:85) to give the
arylamine 3b as a white solid (1.065 g, 80% vyield).
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4. Results of Kinetics Study.

cadl 0

1a 2a

5 mol% Pd(OAc),
5 mol% Ad;P
Na(O-t-Bu) (1.5 equiv)

\

1,5-cod (0.20 pL mg™")
under air

g0
5 mL jar (stainless) O

10 mm ball x1-3 (stainless) 3a
ball milling (30 Hz), time. NMR yield (%)

The Kinetics of the reactions under the conditions using different number of balls were measured.
All sampling data were measured individually. The yields were determined by *H NMR analysis with

an internal standard. The data in the figure is the average value of the results of two measurements.

yield / %
&
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Figure S2. Result of kinetics study using three stainless balls.
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Figure S3. Results of kinetics study using two stainless balls.
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Figure S4. Result of kinetics study using one stainless ball.

Table S1. Result of kinetics study using three stainless balls.

time (min) NMR yield (%) average (%)

0 0 0 0

15 4 5 4.5

30 4 6 5

45 29 21 25

60 56 49 52.5

75 65 67 66

90 91 90 90.5

Table S2. Result of Kinetics study using two stainless balls.

time (min) NMR vyield (%) average (%)

0 0 0 0

15 32 19 255

30 13 20 16.5

45 20 32 26

60 19 27 23

75 32 94 63

90 87 91 89
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Table S3. Result of kinetics study using one stainless ball.

Time (min) NMR yield (%) average (%)

0 0 0 0

15 1 2 1.5
30 10 11 10.5
45 11 30 20.5
60 67 64 65.5
75 26 20 23

90 71 45 58
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5. Thermographic Analysis.

1a 2a

5 mol% Pd(OAc),
5 mol% Ad;P
Na(O-t-Bu) (1.5 equiv)

\]

1,5-cod (0.20 uL mg™")
under air

5 mL jar (stainless)

10 mm ball x1-3 (stainless)
ball milling (30 Hz), 90 min.

¢
e

NMR yield (%)

The temperature inside the milling jar after the solid-state coupling reaction was confirmed by

thermography. The crude mixtures were prepared by the following conditions: 0.5 mmol of 1a; 0.5
mmol of 2a; 0.025 mmol of Pd(OAc); 0.025 mmol of ligand; 0.75 mmol of Na(O-#-Bu); 1.5-cod (58
pl) in a stainless ball milling jar (SUS440B, 5 mL) with 1-3 stainless-steel balls (SUS420J2, 10 mm);

30 Hz; 90 min. The obtained image showed that the temperature was around 40 °C.

0/06/30

(a) Three balls : 42.9 °G8/5:38

¢ 500>

20/04/10

(b) Two balls : 38.8 °C Zo:éiiz

< 500>
40.3

E=1.00 TA: 23.5 ALAM: OFF ZOOM:OFF

E=1.00 TA: 19.1 ALAM: OFF ZOOM:OFF

TA: 20.9 ALAM: OFF ZOOM:OFF

Figure S5. Thermography images of the reaction mixtures after the ball milling at 30 Hz for 90 min.
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6. Observation of Substrate Particles by Scanning Electron Microscopy

The samples were prepared by the following conditions: 0.5 mmol of 1a or 2a in a stainless ball milling
jar (SUS440B, 5 mL) with 1~3 stainless-steel balls (SUS420J2, 10 mm); 30 Hz; 60 min. The samples
for the characterization by scanning electron microscopy (SEM) were prepared by platinum coating

with thin carbon film.

$§520

Scale bar : 500 pm Scale bar : 50 pm
Figure S6. SEM images of 2a before ball milling. Scale bars in SEM images (bottom right).

Scale bar : 500 pm Scale bar : 50 pm
Figure S7. SEM images of 2a upon ball milling with one ball. Scale bars in SEM images (bottom
right).
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Scale bar : 50 pm

Figure S8. SEM images of 2a upon ball milling with two balls. Scale bars in SEM images (bottom
right).

SEF, 0KV,

Scale bar : 500 p

Scale bar : 50 pm Scale bar : 10 pm

Figure S9. SEM images of 2a upon ball milling with three balls. Scale bars in SEM images
(bottom right).
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Scale bar : 50 pm Scale bar : 50 pm
Figure S10. SEM images of 1a (a) before ball milling and (b) upon ball milling with three balls.
Scale bars in SEM images (bottom right).
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7. Characterization of Obtained Arylamines.
All arylamines (3a—-3r) synthesized in this study are known compounds. 'H and '3C NMR of the

arylamines (3a-3o0', 3p?, 3q°, and 3r*) were in agreement with the corresponding literature.

N,N-Diphenyl-(1,1'-biphenyl)-4-amine (3a).

0
3a

The reaction was carried out with 117.1 mg (0.50 mmol) of 1a and 84.6 mg (0.50 mmol) of 2a. The
product 3a was obtained as a white powder (139.4 mg, 0.433 mmol, 87% yield) after purification by
silica-gel column chromatography (SiO2, CH2Clz/hexane, 0:100-5:95).

"HNMR (396 MHz, CDCls, 8): 7.03 (t, /= 7.1 Hz, 2H), 7.14 (d, J= 8.7 Hz, 6H), 7.25-7.27 (m, 3H),
7.28-7.32 (m, 2H), 7.42 (t, J = 7.7 Hz, 2H), 7.46-7.49 (m, 2H), 7.57 (d, J = 7.7 Hz, 2H). *C NMR
(101 MHz, CDCls, 9): 123.0 (CH), 124.0 (CH), 124.5 (CH), 126.8 (CH), 126.9 (CH), 127.9 (CH),

128.9 (CH), 129.4 (CH), 135.2 (C), 140.7 (C), 147.3 (C), 147.8 (C). HRMS-EI (m/z): [M]* calcd for
CasH1oN, 321.1518; found, 321.1530.

N,N-Diphenylnaphthalen-2-amine (3b).

<& ?Q
o

3b
The reaction was carried out with 103.3 mg (0.50 mmol) of 1b and 84.6 mg (0.50 mmol) of 2a. The
product 3b was obtained as a white powder (138.6 mg, 0.47 mmol, 96% yield) after purification by
silica-gel column chromatography (SiO», CH.Clx/hexane, 0:100-5:95).
"H NMR (400 MHz, CDCls, 8): 7.04 (t, J= 7.1 Hz, 2H), 7.12-7.14 (m, 4H), 7.24-7.28 (m, 5H), 7.32—
7.40 (m, 2H), 7.42 (s, 1H), 7.58 (d, /= 8.3 Hz, 1H), 7.71 (d, /= 9.2 Hz, 1H), 7.74 (d, /= 8.0 Hz, 1H).
13C NMR (101 MHz, CDCls, 8): 120.3 (CH), 123.0 (CH), 124.46 (CH), 124.52 (CH), 124.6 (CH),
126.4 (CH), 127.0 (CH), 127.7 (CH), 129.0 (CH), 129.4 (CH), 130.1 (C), 134.5 (C), 145.6 (C), 147.9
(C). HRMS-EI (m/z): [M]" calcd for C22H17N, 295.1361; found, 295.1364.
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N,N-Diphenylpyren-1-amine (3c¢).

?Q
e

3c

The reaction was carried out with 140.6 mg (0.50 mmol) of 1¢ and 84.3 mg (0.50 mmol) of 2a. The
product 3¢ was obtained as a yellow powder (147.8 mg, 0.40 mmol, 80% yield) after purification by
silica-gel column chromatography (SiO2, CH2Clz/hexane, 0:100-5:95).

"H NMR (400 MHz, CDCls, 8): 6.92-6.97 (m, 2H), 7.05-7.10 (m, 4H), 7.18-7.24 (m, 4H), 7.83 (d, J
=7.9Hgz, 1H), 7.93 (d, /= 9.1 Hz, 1H), 7.98 (t, J= 7.5 Hz, 1H), 8.06 (br, s, 2H), 8.10-8.18 (m, 4H).
BC NMR (101 MHz, CDCls, 8): 121.9 (CH), 122.2 (CH), 123.4 (CH), 124.9 (C), 125.2 (CH), 125.3
(CH), 126.1 (CH), 126.3 (CH), 126.5 (C), 127.2 (CH), 127.3 (CH), 127.8 (CH), 128.0 (CH), 128.3
(0), 129.3 (CH), 129.6 (O), 131.1 (C), 131.3 (C), 141.0 (C), 148.8 (C). HRMS-EI (m/z): [M]" calcd
for CogH 9N, 369.1518; found, 369.1501.

N,N-Diphenyltriphenylen-2-amine (3d).

¢

N

o Q
o@

J

3d

The reaction was carried out with 153.4 mg (0.50 mmol) of 1d and 84.9 mg (0.50 mmol) of 2a. The
product 3d was obtained as a white powder (164.3 mg, 0.42 mmol, 83% yield) after purification by
silica-gel column chromatography (SiO», CH.Clz/hexane, 0:100-5:95).
"H NMR (400 MHz, CDCls, 8): 7.07 (t, J= 7.3 Hz, 2H), 7.20-7.24 (m, 4H), 7.28-7.32 (m, 4H), 7.38
(dd, J= 1.6, 8.7 Hz, 1H), 7.52 (t, J = 7.5 Hz, 1H), 7.57-7.63 (m, 3H), 8.28 (d, J = 8.3 Hz, 1H), 8.32
(d, J=2.0 Hz, 1H), 8.48-8.53 (m, 2H), 8.61 (d, J = 7.5 Hz, 2H). *C NMR (101 MHz, CDCls, d):
117.2 (CH), 123.0 (CH), 123.2 (CH), 123.4 (CH), 123.5 (CH), 124.0 (CH), 124.6 (CH), 125.1 (C),
126.6 (CH), 127.1 (CH), 127.4 (CH), 129.2 (C), 129.4 (C), 129.5 (CH), 129.9 (C), 130.2 (C), 131.0
(0), 147.1 (C), 147.8 (C). HRMS-EI (m/z): [M] calcd for C30H21N, 395.1674; found, 395.1658.
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9,9-Dimethyl-V,/V-diphenyl-9H-fluoren-2-amine (3e).

¢
pleas

The reaction was carried out with 137.4 mg (0.50 mmol) of 1e and 84.2 mg (0.50 mmol) of 2a. The
product 3e was obtained as a white powder (131.7 mg, 0.36 mmol, 73% yield) after purification by
silica-gel column chromatography (SiO,, CH,Cl,/hexane, 0:100-30:70).

"H NMR (400 MHz, CDCls, 8): 1.40 (s, 6H), 6.97-7.05 (m, 3H), 7.13 (d, J= 7.5 Hz, 4H), 7.19 (d, J
= 1.6 Hz, 1H), 7.23-7.32 (m, 6H), 7.38 (d, /= 7.1 Hz, IH), 7.56 (d, J= 8.3 Hz, 1H), 7.63 (d, /= 7.5
Hz, 1H). 3*C NMR (101 MHz, CDCls, 3): 27.2 (CH3), 46.9 (C), 118.7 (CH), 119.5 (CH), 120.7 (CH),
122.6 (CH), 122.7 (CH), 123.4 (CH), 124.2 (CH), 126.5 (CH), 127.1 (CH), 129.3 (CH), 134.2 (C),
139.1 (C), 147.4 (C), 148.1 (C), 153.6 (C), 155.1 (C). HRMS-EI (m/z): [M]* calcd for Co7H2sN,
361.1831; found, 361.1826.

N,N-Diphenylfluoranthen-3-amine (3f).

¢

N
@‘% ©

3f
The reaction was carried out with 140.5 mg (0.50 mmol) of 1f and 84.4 mg (0.50 mmol) of 2a. The
product 3f was obtained as a yellow powder (171.1 mg, 0.46 mmol, 93% yield) after purification by
silica-gel column chromatography (SiO», CH.Clz/hexane, 0:100-5:95).
"H NMR (400 MHz, CDCl3, 8): 6.98 (dt, J= 3.6, 10.0 Hz, 2H), 7.1 (dd, J = 0.8, 7.5 Hz, 4H), 7.23 (t,
J=7.5Hz, 4H), 7.31-7.42 (m, 4H), 7.62 (d, J= 7.7 Hz, 1H), 7.83-7.88 (m, 4H). *C NMR (101 MHz,
CDCls, 8): 120.2 (CH), 121.2 (CH), 121.3 (CH), 121.6 (CH), 122.3 (CH), 123.1 (CH), 124.5 (CH),
127.2 (CH), 127.3 (CH), 127.76 (CH), 127.79 (CH), 127.9 (C), 129.3 (CH), 134.25 (C), 134.31 (C),
137.4 (C), 139.1 (C), 139.6 (C), 144.8 (C), 149.0 (C). HRMS-EI (m/z): [M]* calcd for CagHigN,
369.1518; found, 369.1516.
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N,N,4-Triphenylnaphthalen-1-amine (3g).

o

[
3g

The reaction was carried out with 141.5 mg (0.50 mmol) of 1g and 84.6 mg (0.5 mmol) of 2a. The
product 3g was obtained as a yellow powder (68.5 mg, 0.18 mmol, 37% yield) after purification by
silica-gel column chromatography (SiO2, CH2Clz/hexane, 0:100-5:95).
"H NMR (400 MHz, CDCl3, 8): 6.94 (t,J=7.3 Hz, 2H), 7.08 (dd, J= 1.2, 7.5 Hz, 4H), 7.21 (t,J=17.9
Hz, 4H), 7.34-7.46 (m, 5H), 7.48-7.54 (m, 4H), 7.93 (dd, /= 1.8, 7.3 Hz, 1H), 8.04 (d, /= 7.5 Hz,
1H). BC NMR (101 MHz, CDCls, 8): 121.8 (CH), 122.0 (CH), 124.7 (CH), 126.3 (CH), 126.4 (CH),
126.8 (CH), 126.9 (CH), 127.4 (CH), 127.6 (CH), 128.4 (CH), 129.3 (CH), 130.3 (CH), 131.5 (),
133.4 (C), 138.8 (C), 140.7 (C), 143.2 (C), 148.6 (C). HRMS-EI (m/z): [M]* calcd for CogHa1N,
371.1674; found, 371.1658.

N,N-Diphenylphenanthren-9-amine (3h).

¢
oW
f

3h

The reaction was carried out with 128.6 mg (0.50 mmol) of 1h and 84.9 mg (0.50 mmol) of 2a. The
product 3h was obtained as a white powder (51.7 mg, 0.15 mmol, 30% yield) after purification by
silica-gel column chromatography (SiO», CH.Clz/hexane, 0:100-5:95).

"H NMR (400 MHz, CDCls, 8): 6.95 (t, J= 7.1 Hz, 2H), 7.10 (d, J = 8.7 Hz, 4H), 7.20 (t, /= 7.5 Hz,
4H), 7.47 (t, J= 7.5 Hz, 1H), 7.57 (t, J= 7.3 Hz, 1H), 7.60 (s, 1H), 7.64 (t, /= 7.1 Hz, 2H), 7.76 (d, J
=7.5 Hz, 1H), 8.05 (d, J= 7.9 Hz, 1H), 8.70 (d, J = 8.3 Hz, 1H), 8.74 (d, J = 8.3 Hz, 1H). 3*C NMR
(101 MHz, CDCls, 9): 121.9 (CH), 122.0 (CH), 122.7 (CH), 123.2 (CH), 125.2 (CH), 126.6 (CH),
126.95 (CH), 126.99 (CH), 127.1 (CH), 127.7 (CH), 128.4 (CH), 129.3 (CH), 129.5 (C), 130.6 (C),
132.3 (C), 132.6 (0), 142.2 (C), 148.4 (C). HRMS-EI (m/z): [M]" calcd for C26H19N, 345.1518; found,
345.1510.
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N,N-Diphenyl-4-(phenylethynyl)aniline (3j).

&

The reaction was carried out with 128.5 mg (0.50 mmol) of 1j and 84.9 mg (0.50 mmol) of 2a. The
product 3j was obtained as a white powder (144.8 mg, 0.42 mmol, 84% yield) after purification by
silica-gel column chromatography (SiO2, CH2Clz/hexane, 0:100-3:97).

"H NMR (400 MHz, CDCl3, §): 7.00 (d, J = 1.6 Hz, 2H), 7.06 (t,J= 7.3 Hz, 2H), 7.11 (d, J= 7.9 Hz,
4H), 7.25-7.39 (m, 9H), 7.51 (dd, J= 1.8, 7.7 Hz, 2H). 3C NMR (101 MHz, CDCl3, 8): 88.8 (C), 89.8
(0), 116.2 (C), 122.4 (CH), 123.6 (CH), 123.7 (C), 125.0 (CH), 128.0 (CH), 128.4 (CH), 129.5 (CH),
131.5 (CH), 132.6 (CH), 147.2 (C), 147.9 (C). HRMS-EI (m/z): [M]" calcd for CosH 9N, 345.1518;
found, 345.1501.

(E)-N,N-Diphenyl-4-styrylaniline (3k).

¢
o O

3k

O ~
The reaction was carried out with 129.9 mg (0.50 mmol) of 1k and 84.0 mg (0.50 mmol) of 2a. The
product 3k was obtained as a orange powder (153.0 mg, 0.44 mmol, 89% yield) after purification by
reprecipitation (CH,Cl,—~MeOH).

"H NMR (400 MHz, CDCl3, §): 7.01-7.07 (m, 5H), 7.08-7.12 (m, 4H), 7.22-7.29 (m, 6H), 7.33-7.40
(m, 4H), 7.49 (d, J = 7.1 Hz, 2H). 3C NMR (101 MHz, CDCls, §): 123.1 (CH), 123.7 (CH), 124.5
(CH), 126.4 (CH), 127.1 (CH), 127.4 (CH), 127.5 (CH), 128.2 (CH), 128.7 (CH), 129.4 (CH), 131.5

(C), 137.6 (C), 147.4 (C), 147.6 (C). HRMS-EI (m/z): [M]* caled for CasHaiN, 347.1674; found,
347.1662.
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N,N-Di-p-tolylpyren-1-amine (31).

Me

¢

O
o "

3l

The reaction was carried out with 140.6 mg (0.50 mmol) of 1c and 98.3 mg (0.50 mmol) of 2b. The
product 31 was obtained as a yellow-green powder (172.7 mg, 0.43 mmol, 87% yield) after purification
by silica-gel column chromatography (SiO2, CH.Cl,/hexane, 0:100-3:97).

"H NMR (400 MHz, CDCls, 8): 2.28 (s, 6H), 6.93-7.01 (m, 8H), 7.79 (d, J= 8.3 Hz, 1H), 7.92 (d, J
=8.7 Hz, 1H), 7.97 (t, J= 7.5 Hz, 1H), 8.04 (s, 2H), 8.09 (d, J= 7.1 Hz, 1H), 8.13-8.16 (m, 3H). 1*C
NMR (101 MHz, CDCls, 6): 20.8 (CHs), 122.2 (CH), 123.6 (CH), 124.96 (C), 125.05 (CH), 125.1
(CH), 126.1 (CH), 126.2 (CH), 126.4 (C), 126.9 (CH), 127.3 (CH), 127.5 (CH), 127.8 (CH), 128.0
(C), 129.3 (C), 129.9 (CH), 131.1 (C), 131.2 (O), 131.3 (C), 141.5 (C), 146.7 (C). HRMS-EI (m/z):
[M]* calced for CsoH23N, 397.1831; found, 397.1814.

N,N-Bis(4-methoxyphenyl)pyren-1-amine (3m).

OMe

),
% OMe

3m

The reaction was carried out with 140.7 mg (0.50 mmol) of 1¢ and 114.5 mg (0.50 mmol) of 2¢. The
product 3m was obtained as a yellow powder (199.6 mg, 0.46 mmol, 93% yield) after purification by
silica-gel column chromatography (SiO», CH.Clx/hexane, 0:100-30:70).

"H NMR (392 MHz, CDCls, 8): 3.76 (s, 6H), 6.76 (d, J= 9.1 Hz, 4H), 6.97 (d, J = 8.7 Hz, 4H), 7.75
(d,J=7.9Hz, 1H), 7.90 (d, /=9.1 Hz, 1H), 7.96 (t,J= 7.7 Hz, 1H), 8.02 (s, 2H), 8.08-8.17 (m, 4H).
13C NMR (99 MHz, CDCl3, 8): 55.5 (CHs), 114.6 (CH), 123.66 (CH), 123.71 (CH), 124.91 (CH),
124.96 (C), 125.0 (CH), 126.0 (CH), 126.2 (CH), 126.5 (C), 126.7 (CH), 126.8 (CH), 127.3 (CH),
127.4 (C), 127.5 (CH), 128.9 (C), 131.1 (C), 131.4 (C), 142.1 (C), 143.1 (C), 154.7 (C). HRMS-EI
(m/z): [M]" caled for C30H23NO», 429.1729; found, 429.1709.
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N-(Naphthalen-1-yl)-N-phenylpyren-1-amine (3n).

S
5

3n

The reaction was carried out with 140.3 mg (0.50 mmol) of 1¢ and 109.3 mg (0.50 mmol) of 2d. The
product 3n was obtained as a yellow powder (134.0 mg, 0.32 mmol, 64% yield) after purification by
silica-gel column chromatography (SiO,, CH,Cl,/hexane, 0:100-25:75).

"H NMR (392 MHz, CDCls, 8): 6.77 (d, J= 7.5 Hz, 2H), 6.89 (t,J= 6.9 Hz, 1H), 7.13 (t,J = 7.5 Hz,
2H), 7.26-7.27 (m, 1H), 7.33-7.39 (m, 2H), 7.46 (t, /= 7.7 Hz, 1H), 7.71 (d, J= 7.9 Hz, 1H), 7.77
(dd, /=14, 8.1 Hz, 1H), 7.89-7.92 (m, 2H), 7.98 (dt, /= 4.0, 10.7 Hz, 1H), 8.02 (br, s, 2H), 8.05—
8.17 (m, 4H), 8.25 (d, J= 8.7 Hz, 1H). *C NMR (99 MHz, CDCl;, 3): 120.5 (CH), 120.9 (CH), 123.6
(CH), 124.6 (CH), 125.0 (C), 125.1 (CH), 125.2 (CH), 125.6 (CH), 125.8 (CH), 125.87 (CH), 125.94
(CH), 126.2 (CH), 126.27 (CH), 126.29 (CH), 126.42 (CH), 126.45 (C), 126.8 (CH), 126.9 (C), 127.4
(CH), 127.9 (CH), 128.7 (CH), 129.1 (C), 129.2 (CH), 130.4 (C), 131.2 (C), 131.5 (C), 135.4 (O),
142.5 (C), 145.0 (C), 150.8 (C). HRMS-EI (m/z): [M]" calcd for C3,H21N, 419.1674; found, 419.1656.

N,N-Di(naphthalen-2-yl)pyren-1-amine (30).

$ D

The reaction was carried out with 140.6 mg (0.50 mmol) of 1¢ and 109.6 mg (0.50 mmol) of 2e. The
product 30 was obtained as a yellow powder (140.2 mg, 0.30 mmol, 60% yield) after purification by
silica-gel column chromatography (SiO», CH.Clx/hexane, 0:100-30:70).

"H NMR (392 MHz, CDCls, 8): 7.30-7.40 (m, 8H), 7.47-7.50 (m, 2H), 7.71-7.77 (m, 4H), 7.88 (d, J
=3.2 Hz, 1H), 7.91 (d, J = 2.0 Hz, 1H), 7.99 (t, J = 7.7 Hz, 1H), 8.09-8.11 (m, 3H), 8.19-8.22 (m,
3H). 3C NMR (99 MHz, CDCls, 8): 118.5 (CH), 123.3 (CH), 123.4 (CH), 124.4 (CH), 124.9 (C),
125.3 (CH), 125.4 (CH), 126.2 (CH), 126.4 (CH), 126.48 (CH), 126.53 (C), 127.0 (CH), 127.3 (CH),
127.7 (CH), 127.8 (CH), 128.15 (C), 128.20 (CH), 129.1 (CH), 129.8 (C), 129.9 (C), 131.2 (C), 131.3
(C), 134.6 (O), 140.9 (C), 146.5 (C). HRMS-EI (m/z): [M]" caled for CisH23N, 469.1831; found,
469.1826.
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4-(Dimesitylboraneyl)-/V,/V-diphenylaniline (3p).

LoD

v

3p

The reaction was carried out with 202.2 mg (0.50 mmol) of 11 and 84.3 mg (0.50 mmol) of 2a. The
product 3p was obtained as a yellow powder (91.1 mg, 0.21 mmol, 42% yield) after purification by
silica-gel column chromatography (SiO2, CH2Clz/hexane, 0:100-2:98) and GPC.

"HNMR (400 MHz, CDCls, 8): 2.06 (s, 12H), 2.28 (s, 6H), 6.79 (s, 4H), 6.90 (d, /= 8.8 Hz, 2H), 7.08
(t, J=6.9 Hz, 2H), 7.15 (d, J = 6.9 Hz, 4H), 7.25-7.30 (m, 4H), 7.35 (d, J = 8.8 Hz, 2H). *C NMR
(101 MHz, CDCl3, 6): 21.3 (CH3), 23.6 (CH3), 119.8 (CH), 124.3 (CH), 126.0 (CH), 128.2 (CH), 129.5
(CH), 138.1 (C), 138.8 (CH), 140.8 (O), 146.9 (C), 151.4 (C). HRMS-EI (m/z): [M]" calcd for
CisH36BN, 492.2977; found, 492.2958.

[4-(Diphenylamino)phenyl](phenyl)methanone (3q).

'
eae

The reaction was carried out with 131.0 mg (0.50 mmol) of 1m and 84.1 mg (0.50 mmol) of 2a. The
product 3q was obtained as a white powder (167.1 mg, 0.48 mmol, 96% yield) after purification by
silica-gel column chromatography (SiO», CH,Clz/hexane, 0:100-70:30).

"H NMR (400 MHz, CDCl3, 3): 6.98-7.04 (m, 2H), 7.12-7.19 (m, 6H), 7.33 (t,J = 7.9 Hz, 4H), 7.46
(t, J=17.5 Hz, 2H), 7.52-7.58 (m, 1H), 7.68-7.73 (m, 2H), 7.75-7.79 (m, 2H). 3C NMR (101 MHz,
CDCls, 9): 119.5 (CH), 124.6 (CH), 125.9 (CH), 128.1 (CH), 129.5 (CH), 131.7 (CH), 131.9 (CH),
138.4 (C), 1464 (C), 151.8 (C). HRMS-EI (m/z): [M]* caled for CosHi9NO, 349.1467; found,
349.1476.
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N4,N*-Di(naphthalen-1-yl)-N*,N*'-diphenyl-(1,1'-biphenyl)-4,4'-diamine (3r).

aver

3r

The reaction was carried out with 93.2 mg (0.30 mmol) of 10 and 131.0 mg (0.60 mmol) of 2d. The
product 3r was obtained as a yellow powder (169.9 mg, 0.29 mmol, 96% yield) after purification by
silica-gel column chromatography (SiO,, CH,Cl,/hexane, 0:100-30:70).

"H NMR (400 MHz, CDCl3, 8): 6.93 (t, J = 7.3 Hz, 2H), 7.04 (t, J= 7.5 Hz, 8H), 7.20 (t, J = 7.7 Hz,
4H), 7.33-7.39 (m, 8H), 7.46 (q, J= 7.9 Hz, 4H), 7.77 (d, J = 8.3 Hz, 2H), 7.80 (d, /= 7.9 Hz, 2H),
7.94 (d, J = 8.3 Hz, 2H). 3C NMR (101 MHz, CDCls, §): 121.9 (CH), 122.0 (CH), 122.1 (CH), 124.4
(CH), 126.3 (CH), 126.5 (CH), 126.6 (CH), 127.2 (CH), 127.4 (CH), 128.5 (CH), 129.2 (CH), 131.3
(C), 133.9(0), 135.4 (C), 143.6 (C), 147.3 (), 148.4 (C). HRMS-EI (m/z): [M]* calcd for C44H3:No,
588.2566; found, 588.2561.
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——-- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
Ppm

80([%], 100[%] )

LAFICH3E: : RIK-318-pureH PROTON-1-1.jdf
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X : parts per Million : Proton

Filename

Author
Experiment
Sample_ Id
Solvent
Actual_Start Time
Revision_Tim;

Data_Format
Dim_Size

X _Domain

Dim Title
Dim _Units
Dimensions
Spectrometer

Field Strength
X_Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans
X_Resolution

X Sweep
X_Sweep_Clipped
Irr Domain

Irr Freq
Irr_Offset
Tri_ Domain

Tri Freq

Tri_ Offset
Blanking
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr Gain

T emp_ae &S

X 90_Width
X_Acq_Time
X_Angle

X Atn
x:Pulse

Irr Mode
Tri_Mode
Dante_Loop
Dante_Presat
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RIK-318-pureH PROTO
delta =
proton. jxp
RIK-318-pureH
CHLOROFORM-D
5-JUN-2020 13:12:5
7-AUG-2020 15:26:2

1D COMPLEX
26214

Proton

Proton

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400[MH
4.37256192[s]
Proton
399.78219838 [MHz]
5[ppm]

32768

0

0.22869888 [Hz]
7.4940048[kHz]
5.99520384 [kHz]
Proton
399.78219838 [MHz]
5[ppm]

Proton
399.78219838 [MHz]
5 [ppm]

2[us]

FALSE

8

8

4[s]

52
19.8[dC]
5.6[us]
4.37256192([s]
45 [deg]
5[dB]
2.8[us]
Off

Off
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FALSE
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———- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%],
zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

Ppm

thresh( 5[%], 1)
peak_pick( O[Hz], 0.1l[ppm], Peaks, O[Hz] )

100([%] )

LAFICH3E:: RIK-318-pureC_CARBON-1-1.3jdf

Filename = RIK-318-pureC CAl
Author = delta

Experiment = carbon. jxp
Sample Id = RIK-318-pureC
Solvent = CHLOROFORM-D

Actual Start Time
Revision Time

5-JUN-2020 13:1
7-AUG-2020 16:4

Data_ Format = 1D COMPLEX
Dim Size = 26214

X Domain = Carbonl3

Dim Title = Carbonl3

Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1

Field Strength
X Acqg Duration

9.389766([T] (400
1.03809024(s]

X Domain Carbonl3

X _Freq 100.52530333[MHz
X Offset 100 [ppm] |
X Points 32768 |
X _Prescans 4

X Resolution
X_Sweep
X _Sweep_ Clipped

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]

Irr Domain Proton

Irr Freq 399.78219838 [MHz
Irr:Offset 5[ppm]
Blanking = 5[us]

Clipped = FALSE

Scans = 64

Total Scans = 64

Relaxation Delay = 2[s]

Recvr_ Gain = 52

Temp_Get = 19.8[dC]

X _90_Width = 10.6[us]

X Acqg_Time = 1.03809024([s]
X Angle = 30[deg]

X Atn = 8.8[dB]

X Pulse = 3.53333333[us]
Irr Atn Dec = 31.25[dB]

Irr Atn Dec Calc = 31.25[dB]

Irr Atn Dec Default Calc = 31.25[dB]
Irr_Atn Noe = 31.25[dB]

4.7826087 [kHz]
11.96303566 [ppm]
399.78219838 [MHz

Irr_Deé:Bandwidth_Hz
Irr_Dec_Bandwidth_ Ppm
Irr Dec Freq
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oo ---- PROCESSING PARAMETERS ----
4 sexp( 0.2[Hz], 0.0[s] )
] trapezoid( O[%], O[%], 80[%], 100[%] )
3 ) 24 zerofill( 1 )
4 = . ] £ft( 1, TRUE, TRUE )
i 1 : machinephase
~ ] pPpm
o] M 34 .
] 1 3 BIFICE3E: : RIK-319-pureH PROTON-1-1.3jdf
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3 2 Blos== Author = delta
] 76 T4 7 An 7o Experiment = proton.jxp
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] Data_Format = 1D COMPLEX
1 Dim_Size = 26214
- X_Domain = Proton
. Dim_Title = Proton
i Dim Units = [ppm]
S Dimensions =X
Spectrometer = JNM-ECZ400S/L1

Field Strength
X_Acq_Duration

9.389766[T] (400[MH
4.37256192[s]
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= X_Freq = 399.78219838 [MHz]
] ) \/ ~ A N X Offset = 5[ppm]
g ’ /\ g N X Points = 32768
i y ( X_Prescans =0
A 7\ /. X _Resolution = 0.22869888[Hz]
] \ X Sweep = 7.4940048[kHz]
~ — : X_Sweep_Clipped = 5.99520384 [kHz]
S Irr Domain = Proton
. 3& Irr Freq = 399.78219838[MHz]
] Irr Offset = 5[ppm]
5 Tri Domain = Proton
] Tri_Freq = 399.78219838[MHz]
g Tri_ Offset = 5[ppm]
— ] Blanking = 2[us]
© 4 Clipped = FALSE
] Scans =8
Total_Scans =8
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J l Recvr_Gain = 42
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—--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz],
trapezoid3( 0[%],
zerofill( 1 )
££t( 1,
machinephase
ppm

thresh( 5[%1, 1)

0.0[s] )

TRUE, TRUE )

100[%]1 )

peak pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )

LUFICE3E: : RIK-319-pureC_CARBON-1-1.3jdf
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Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X _Resolution

X Sweep

X Sweep Clipped
Irr Domain
Irﬁ:Freq

Irr Offset
Blanking
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain

Temp_ Get

X 90 Width

X Acq_Time
X_Angle

X _Atn

X Pulse

Irr Atn Dec

Irr Atn Dec Calc

Irr Atn Dec Default Calc

Irr Atn Noe

Irr Dec Bandwidth Hz
Irr Dec Bandwidth Ppm

Irr Dec Freq

RIK-319-pureC_CA

delta

carbon. jxp

RIK-319-pureC
CHLOROFORM-D
8-JUN-2020 09:1
7-AUG-2020 16:4

1D COMPLEX
26214

Carbonl3
Carbonl3

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400
1.03809024([s]
Carbonl3
100.52530333 [MHz
100 [ppm]

32768

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]
Proton
399.78219838 [MHz
5[ppm]

5[us]

FALSE

64

64

2[sl]

52

19.1[dC]
10.6[us]
1.03809024([s]
30[deg]

8.8[dB]
3.53333333[us]
31.25[dB]
31.25[dB]
31.25[dB]
31.25[dB]
4.7826087 [kHz]
11.96303566[ppm]
399.78219838 [MHz
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<] ] ---- PROCESSING PARAMETERS ----
i sexp( 0.2[Hz], 0.0[s] )
qj trapezoid( O[%], O[%], 80[%], 100[%] )
°l zerofill( 1 )
i £ft( 1, TRUE, TRUE )
] | machinephase
ol pPpm
4 1 [ LAFICEH3E: : RIK-317-pureH PROTON-2-1.jdf
o
s
S Filename = RIK-317-pureH PROTO|
. Author = delta =
2] g [ Experiment = proton. jxp
§ é Sample Id = RIK-317-pureH
2 B Solvent = CHLOROFORM-D
: y;*“?g"W’“QE < T2 ) P Actual_ Start Time = 8-JUN-2020 12:59:2
) ‘ i l N : : Revision_Time = 7-AUG-2020 15:37:1
/ / K\ ' | A K // /H\ Data_Format = 1D COMPLEX
PR 23 53488 2158 EEPE Dim_Size = 26214
ST Ber Million™ Bro SRR FERe FeBece X_Domain = Proton
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1
Field_Strength = 9.389766([T] (400[MH
X_Acq_Duration = 4.37256192[s]
X Domain = Proton
X Freqg = 399.78219838[MHz]
X Offset = 5([ppm]
X Points = 32768
X_Prescans =0
X _Resolution = 0.22869888[Hz]
X Sweep = 7.4940048 [kHz]
X_Sweep_Clipped = 5.99520384 [kHz]
Irr Domain = Proton
Irr_Freq = 399.78219838[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838[MHz]
Tri_ Offset = 5([ppm]
Blanking = 2[us]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation_Delay = 4[s]
| JJL J Recvr_Gain = 62
Y A L . b Temp_Get = 19.5[dcC]
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———-- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )
machinephase

ppm

thresh( 5[%], 1)
peak_pick( O[Hz], O0.l[ppm], Peaks, O[Hz] )

100[%]1 )

BIFICHI3E:: RIK-317-pureC_CARBON-2-1.jdf
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77.476
77.160
76.844

Actual_ Start Time
Revision Time

8-JUN-2020 13:4
26-JUL-2020 16:0

Filename = RIK-317-pureC_CA
Author = delta

Experiment = carbon. jxp
Sample Id = RIK-317-pureC
Solvent = CHLOROFORM-D

Data Format = 1D COMPLEX
Dim_Size = 26214

X Domain = Carbonl3
DEh_Title = Carbonl3

Dim Units = [ppml]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1

Field Strength
X Acqg_Duration

9.389766[T] (400
1.03809024([s]

X Domain = Carbonl3

X Freq = 100.52530333 [MHz
X Offset = 100 [ppm]

X Points = 32768

X Prescans =4

X Resolution
X Sweep
X Sweep_Clipped

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]

Irr Domain = Proton

Irr Freq = 399.78219838 [MHz
Irr Offset = 5[ppm]
Blanking = 5[us]

Clipped = FALSE

Scans = 32

Total_ Scans = 32

Relaxation Delay = 2[s]
Recvr_Gain = 52

Temp_Get = 19.9[dc]

X 90_width = 10.6[us]

X Acq_Time = 1.03809024([s]
X Angle = 30[deg]

X Atn = 8.8[dB]

X Pulse = 3.53333333[us]
Irr Atn Dec = 31.25[dB]
Irr_Atn Dec Calc = 31.25[dB]

Irr Atn Dec Default Calc = 31.25[dB]

Irr Atn Noe = 31.25[dB]

4.7826087 [kHz]
11.96303566 [ppm]
399.78219838 [MHz

Irr Dec Bandwidth Hz
Irr_Dec_ Bandwidth Ppm
Irr Dec Fregq

D355



0.6

0.5

0.4

0.3

abundance

=3 -
S
= 3 ]
=g [ —---- PROCESSING PARAMETERS =----
= 24 sexp( 0.2[Hz], 0.0[s] )
2] ul trapezoid( O[%], O[%], 80[%], 100[%] )
= zerofill( 1 )
EE J =] £ft( 1, TRUE, TRUE )
= machinephase
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Ee S R ' - & Author = delta
3 £ b J Experiment = proton.jxp
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X Domain = Proton
Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/Ll
Field Strength = 9.389766([T] (400[MH
X_Acq_Duration = 4.37256192([s]
X_Domain = Proton
X Freq = 399.78219838[MHz]
X Offset = 5[ppm]
X_Points = 32768
X _Prescans =0
X _Resolution = 0.22869888[Hz]
X Sweep = 7.4940048[kHz]
X_Sweep_Clipped = 5.99520384 [kHz]
Irr Domain = Proton
Irr_Freq = 399.78219838[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
Tri_ Offset = 5[ppm]
Blanking = 2[us]
Clipped = FALSE
Scans =8
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——--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid3( O[%], 80[%], 100([%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

thresh( 5[%], 1)

peak pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )

LIFICH3: . RIK-320-pureC_CARBON-1-1.3jdf
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Filename =

Author = delta
Experiment = carbon. jxp
Sample Id = RIK-320-pureC
Solvent CHLOROFORM-D

3-JUN-2020 12:5
26-JUL-2020 16:0

Actual_ Start Time
Revision_ Time

Data Format 1D COMPLEX

Dim_Size = 26214

X Domain = Carbonl3

Dim Title = Carbonl3

Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1

Field Strength
X Acq Duration

9.389766[T] (400
1.03809024([s]

X Domain Carbonl3

X Freq 100.52530333 [MH=z
X Offset = 100 [ppm]

X Points = 32768

X Prescans =4

X Resolution 0.96330739[Hz]
X Sweep

X _Sweep_Clipped

31.56565657 [kHz]
25.25252525[kHz]

Irr Domain = Proton

Irr Freq = 399.78219838 [MHz
Irr Offset = 5[ppm]
Blanking = 5[us]

Clipped = FALSE

Scans = 64

Total Scans = 64

Relaxation Delay = 2[s]

Recvr Gain = 52

Temp_ﬁet = 20.4[dc]

X 90_width = 10.6[us]

X Acq_Time = 1.03809024[s]
X Angle = 30[deg]

X_Atn = 8.8[dB]

X Pulse = 3.53333333[us]
Irr_Atn Dec = 31.25[dB]

Irr Atn Dec Calc = 31.25[dB]
Irr:Atn:Dec:Default_Calc = 31.25[dB]

Irr Atn Noe = 31.25[dB]

Irr Dec Bandwidth Hz
Irr Dec Bandwidth Ppm
Irr_Dec Freq

4.7826087 [kHz]
11.96303566 [ppm]
399.78219838 [MHz,

RIK-320-pureC_CA
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w
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abundance

53 S
rn_ g_ g_
=E =3
E 3
=3 b < ---- PROCESSING PARAMETERS ----
3 =F | sexp( 0.2[Hz], 0.0[s] )
2 S5 | trapezoid( O[%], O[%], 80[%], 100[%] )
S : zerofill( 1 ) :
i S5 =+ o £ft( 1, TRUE, TRUE )
27 PR machinephase
3 et Ppm
- 37
53 5
° n ﬁ 5] ‘ By BIFIZE3E: © RIK-331-pureH PROTON-1-1.3jdf
8] ‘ g \ ‘
S &
5 | E_J " “]
EiE” £°7 e :
= = 23] £ o+ 1:" Filename = RIK-331-pureH PROTO
.g =E 2< H 2 o Author = delta
T AR —r—— T T ) T T T Experiment = proton. jxp
8.7
| | 4 76 T 2, i L Sample Id = RIK-331l-pure
/) \ | ‘ Solvent = CHLOROFORM-D
| Actual_Start Time = 14-JUN-2020 16:28:5
S888 28 e SYTNILES Iog oo s cun Revision_Time = 7-AUG-2020 15:51:5
Se59 a9 2 BICLEBRAZ 259 a8 =8 &3 & —
XS pd X Tpart X Tpifts per Ml Frbign ™ == T X7 Sarfs per Millibh TProton it
Data Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Proton
Dim_Title = Proton
Dim _Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.389766[T] (400[MH
X_Acq Duration = 4.37256192([s]
X Domain = Proton
X Freq = 399.78219838 [MHz]
X Offset = 5[ppm]
X Points = 32768
X_Prescans =0
X_Resolution = 0.22869888 [Hz]
X_Sweep = 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
Irr Domain = Proton
Irr Freq = 399.78219838[MHz]
Irr Offset = 5[ppm]
! Tri Domain = Proton
| Tri_Freq = 399.78219838 [MHz]
} Tri Offset = 5[ppm]
| Blanking = 2[us]
Clipped = FALSE
Scans =8
Total_Scans =8
h Relaxation Delay = 4[s]
Recvr_Gain = 62
U“ L’- et L Temp_Get = 19.8[dC]
Ilvllllll;i‘l \\IE\IEIIIE\\\[\.\\‘\l\\\(\'"'—\'T“_\'\i\\.\\._.\\\\\\\\‘l\\\-\\\\\]\\\\\\(1-]\\\\'71_17\\|I\!\Il\li_io_wiéth =i.g’£‘21:]6192[]
c ime = 4. s
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X angTa = Ry
| J Juri X_Atn = 5[dB]
X Pulse = 2.8[us]
DOV O ATNT O~ NN OO MmN o I e SHoE
SNE SI3AYGOANRESERS S Tos Hode e
— —
BB o6 BEENN NSNS NN NSO S Dantel Leop 5 400
X : parts per Million : Proton D = FAISE
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(thousandths)

40.0

30.0

20.0

10.0

0

—--—-- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( O0[%], 80[%], 100([%] )
zerofill( 1 )

£fft( 1, TRUE, TRUE )
machinephase

ppm

thresh( 5[%], 1)
peak_pick( 0[Hz], 0.1[ppm], Peaks, O[Hz] )

LAFICH3¥:: RIK-331-pureC CARBON-1-1.3df

=3
23
I
i
i
o
- 27
4 o
3
=3
- =
@
8
|
g
E
3
o]
T T T T T T T T T T T
132.0 131.0 130.0 129.0 1280 127.0 126.0 1250 124.0 1230 122.0
8 G < 33 & 5 2838 = & 5 28
n A a Ay A 3530 = = B &=
R 2 8% & § BE8% g anE B
X "pafts per Million : Carbon13
>
1 ii\! )
4 \‘\\,;’a\\,/’l\J
l 1

A I L

180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

|'-||||‘||'||[|'-||||-|'|d||||||||[||r|||r!rTwﬁ|-||-||||-|||||.||‘||||-||l||-|

N~ \

o
©
G
o0

5 — A0 O AN 0N O O <

N O 0T AWV O 0N o0 \O <

N AN OIS~ \O O — — o~ o~ O
< < [N N Ne e e Ne e Ne\l o~ o~ o~
— — — o e e e

X : parts per Million : Carbonl13

Filename = RIK-331-pureC_CAa|
Author = delta

Experiment = carbon. jxp
Sample Id RIK-331-pureC
Solvent CHLOROFORM-D

Actual Start Time
Revision Time

14-JUN-2020 16:4
28-JUL-2020 18:5

Data_ Format = 1D COMPLEX
Dim_Size = 26214

X Domain = Carbonl3

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.389766[T] (400
X Acq_Duration = 1.03809024([s]

X _Domain = Carbonl3

X Freq = 100.52530333[MHz
X Offset = 100 [ppm]

X _Points = 32768

X Prescans 4

X Resolution
X Sweep
X Sweep_Clipped

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]

Irr Domain = Proton
Irr_Freq = 399.78219838[MHz
Irr Offset = 5[ppm]
Blanking = 5[us]

Clipped = FALSE

Scans = 32

Total Scans = 32

Relaxation Delay = 2[s]

Recvr Gain = 52

Temp Get = 19.9[dcC]

X _90_Width = 10.6[us]

X Acq_Time = 1.03809024[s]
X Angle = 30[deg]

X Atn = 8.8[dB]

X Pulse = 3.53333333[us]
Irr Atn Dec = 31.25[dB]
Irr_Atn Dec_Calc = 31.25[dB]

Irr Atn Dec_Default Calc = 31.25[dB]

Irr Atn Noe = 31.25[dB]

Irr Dec Bandwidth Hz
Irr_Dec_Bandwidth_Ppm
Irr Dec Freq

4.7826087 [kHz]
11.96303566[ppm]
399.78219838 [MHz
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5.0

4.0

3.0

abundance

—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

< sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100([%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )

o] ‘ machinephase
- ppm
‘ PATFICER3E: : RIK-323-pureH-1.3jdf
1
3
| I ||
1 Filename = RIK-323-pureH-2.jdf
- \Ai ] | Author = delta
= ‘\‘ ‘] ‘ ' | Experiment = single_pulse.ex2
| | | I | | Sample_ Id = S#720404
. V\, / M \ I { || ||' ||| Solvent = CHLOROFORM-D
é | - L—J' I\' ) ||‘I If ‘I. Actual Start Time = 29-JUL-2020 04:44:23
H OJJ J d =g Revision_Time = 7-AUG-2020 15:53:40
. ; —— : P s
75 74 73 72 7.1 7.0 Comment = single_pulse
| Data_Format = 1D COMPLEX
| Dim Size = 13107
2oz 2 8ERS 2 RG 98 52825 A ma S
S | OO EER=ISISISED Dim Title = 1H
X Tparts per Million : 1H~ Dim_Units = [ppm]
Dimensions =X
— Site = ECX 400
'/:I Spectrometer = DELTA2_ NMR
Field Strength = 9.2982153[T] (400[MHz])
X_Acq_Duration = 2.20725248([s]
N X Domain = 1lH
X Freq = 395.88430144[MHz]
l o~ X Offset = 5[ppm]
o X _Points = 16384
— X Prescans =1
-~ X Resolution = 0.45305193[Hz]
e N X_Sweep = 7.42280285[kHz]
( - Irr Domain = 1H
3 ) Irr Freq = 395.88430144 [MHz]
\ Irr Offset = 5[ppm]
Tri Domain = 1H
Tri Freq = 395.88430144 [MHz]
Tri Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
f ‘wl JJL AJ Recvr_Gain = 50
s [z . . . 2 Temp_Get = 22.8[dC]
L I e e B [ L e TN L I ) L L i—;g—w;ggz = ;1ég£;;;48[ )
= 2. s
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 % angTa e
| X_Atn = 9[dB]
\ \ X Pulse = 5.75[us]
0 FTONTOT I mMS OO = Irz_Mode Shozf
AN OVN AN NO DN — RN S Tri Mode = Off
TITANNNNANNN— — OO O & ey
I A e e ol S S S NNV c Dante Eresat LN
parts per Million : 1H Initial Wait = 1ls]

S38




abundance

0.11 0.12

0.1

0.09

PRI N IR RS I )

0.08

W A

0.07

TN RN

0.06

0.05 |

0.04

0.02 0.03
srapyralay

stotdvrpiraalag

0.01

Lovopunvnabywrnngenal

0.12

11

0l o
Lol

1.

pibbis Lo
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akisial H

o1

83

) L |
b1
2
5

g0 S W R

(A T T T T T T T T

133.0 1310 129.0 127.0 125.0 123.0 121.0 119.0 117.0

n o o8 oo = ne = i)

4 8] 8 2% S 48 3 =

g @ 2 27 & 8& & =

8 = & 25 3 83 9 g

X : parts per Milliori : Carbonl13 T T b

|~

Ly hiena vkl

—-—-- PROCESSING PARAMETERS ----
0.0[s] )

sexp( 2.0[Hz],
trapezoid3( 0[%],
zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

thresh( 5[(%], 1)

peak_pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )

100[%] )

X : parts per Million : Car

\CGL) o e e et e B o e B e o L e [ e e o L 5 1 2 2

Ty
180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

AN

[eX e N AN OS>~ o0 —
— AN N OO OO N O\
AN VNI NRHY "M
o~ > N — NI~ N A
<+ <+ nnNnAaAAaNANANNANAN
S g 1 TS §) 8] @Y ] SIS
bonl3

AN

89.809
88.765
77.476
77.160
76.844

w

(o)

LATFICEI3E: : RIK-323-pureC_CARBON-1-1.3jdf
Filename = RIK-323-pureC_CA|
Author = delta

Experiment = carbon. jxp
Sample Id RIK-323-pureC
Solvent CHLOROFORM-D

Actual_Start Time
Revision Time

Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acqg Duration
X Domain

X Freq

X Offset

X Points

X _Prescans

X Resolution
Xsteep
X_Sweep_Clipped
Irr Domain

Irr Freq

Irr Offset
Blanking
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_Width

X Acq Time

X Angle

X _Atn

X Pulse

Irr_Atn Dec

Irr Atn Dec_ Calc

Irr_Atn Dec Default Calc

Irr_Atn Noe

Irr Dec Bandwidth Hz
Irr Dec_Bandwidth_ Ppm

Irr Dec Freq

LI | O

o

o ]

8-JUN-2020 11:3
28-JUL-2020 21:3

1D COMPLEX
26214

Carbonl3
Carbonl3

[ppm]

X
JNM-ECZ400S/L1

9.389766([T] (400
1.03809024[s]
Carbonl3
100.52530333[MHz
100 [ppm]

32768

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]
Proton
399.78219838 [MHz
5 [ppm]

5[us]

FALSE

32

32

2[s]

52

19.7[dc]
10.6[us]
1.03809024[s]
30[degq] |
8.8[dB]
3.53333333[us]
31.25[dB]
31.25[dB]
31.25[dB]
31.25[dB] |
4.7826087 [kHz]
11.96303566 [ppm]
399.78219838 [MHz




abundance

5.0

4.0

3.0
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2.0
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|
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i

_jl'u ¢ L

5.0

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid3( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
Ppm

80[%], 100([%] )

LITFICH3E: : RIK-322-pureH-1.3jdf

NN o~~~
00 O\ I~ < 00 ) <
TN NN
L e Tl ol o
X : parts per Million :

7124
T7.120

7.102
7.063

7.048
7.043
7.030
7.013

S o
EE|
' i
| = o]
= =8
‘ b o]
<& ~
|°’ e |
| = )
8 @
s 2
& o L o
G «© ©
P perr e
713 7.11 7.09 7.07 7.05 7.03
,.\ \
X : Par(S per Million : 11T = G X phSferMilion: 1 S NS tT &
m!\
ri \\\f;/-
//f;‘“ ///‘\\~\
3
\J :
i o
‘r—'—r.|-II'|-|I"|I-I|I|-'1ll‘|-||||||-|||||||v||r|||||-I|-I||||||||||rY-|

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start Time
Revision_ Time

Comment
Data_ Format
Dim Size
X_DSmain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X Domain
X_Freq

X Offset
Xj?oints

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq
Irr_Offset
Tri_Domain
Tri_Freq

Tri_ Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_ Presat
Initial Wait

L T 1 | O 1 1 |

RIK-322-pureH-2.jdf
delta
single_pulse.ex2
S#723356
CHLOROFORM-D
29-JUL-2020 04:49:19
7-AUG-2020 15:58:11

single pulse
1D COMPLEX
13107

1H

1H

[ppm]

X

ECX 400
DELTA2_NMR

9.2982153([T] (400[MHz])
2.20725248(s]

1H

395.88430144 [MHz]
5 [ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H

395.88430144 [MHz]
5 [ppm]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

8

8

5[s]

50

22.7[dcC]
11.5[us]
2.20725248([s]

S40




S 4 ~
(= 87
0 - ]
Q:
] 2]
] %_: —-—-—- PROCESSING PARAMETERS ----
S - 1 sexp( 2.0[Hz], 0.0[s] )
1‘3_- trapezoid3( 0[%], 80[%], 100([%] )
] =S zerofill( 1 )
5 ££t( 1, TRUE, TRUE )
] o) machinephase
] N ppm
i thresh( 5[%], 1)
g._' o] peak_pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )
S g
] LFICH®E: : RIK-322-pureC_CARBON-1-1.jdf
] &
1 22 Filename = RIK-322-pureC_CAl
O-_' E Author = delta
% ] k LWJL» Experiment = carbon.jxp
Soy Wi Sample Id = RIK-322-pureC
B 1320 1310 1300 129.0 1280 127.0 126.0 125.0 124.0 123.0 Solvent = CHLOROFORM-D
8 Actual_Start Time = 8-JUN-2020 09:5
] \\ Revision_ Time = 28-JUL-2020 21:3
Sl | g 5 Eg %32k f 48 Data Format = 1D COMPLEX
=3 5 =R RRRE & Q8 Dim Size = 26214
B X : parts per Million™ Carbon1 X _Domain = Carbonl3
] ( ~ Dim Title = carbonl3
Dim Units = [ppm]
e = Dimensions =X
] ‘ Spectrometer = JNM-ECZ400S/L1
S |
=5 N Field Strength = 9.389766[T] (400
™ ] ] X_Acq Duration = 1.03809024[s]
E BN ' X Domain = Carbonl3
N I P X Freq = 100.52530333 [MHz|
S X Offset = 100 [ppm]
1 X Points = 32768
= | X _Prescans =4
= Il - X_Resolution = 0.96330739[Hz]
™~ 7 | 5 X_Sweep = 31.56565657 [kHz]
] [ X_Sweep_Clipped = 25.25252525[kHz]
1 | Irr_Domain = Proton
] | Irr Freq = 399.78219838[MHz
- Irr Offset = 5([ppm]
o Blanking = 5[us]
o Clipped = FALSE
— Scans = 32
o' ] Total Scans =132
2 1 i
'g ] Relaxation_Delay = 2[s]
g o Recvr Gain = 52
=3 - Temp_Get = 19.4[dC]
Q 1 m T g " X 90 _Width = 10.6[us]
3 iy L e ) e A
s 2] s ! i L X Acq_Time = 1.03809024[s]
R T ‘ T T T I T T 17T ‘ T T I L I | | ™T=T" |7| —r I | T | T T | TTTT T L R B A “771 T I L B | ‘ LI I LI ‘ 71777 ‘ 11T l TT T‘l_l'l LI TI T T .17 X_Angle = gos[deg}
X Atn = 8.8[dB
1800 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O X Pulse = 3.53333333[us]
Irr Atn Dec = 31.25[dB]
Irr | Atn Dec_( Calc = 31.25[dB]
8 g # g $ g g % 3; g ol\o g v‘q 8 \[Q % g ;rr_izn__zec_Default_Calc = gii:%;‘g}
rr n oce L .
NUNCINGREICERES SN I it N Irr Dec Bandwidth Hz = 4.7826087 [kHz]
ST T OmonAaAANAANANANANANAN o~ o~ Irr Dec Bandwidth Ppm = 11.96303566 [ppm]
PUSRUBRESMAIAD B B SR SR B R SR R B LS ]
X : parts per Million : Carbon13 TrTiDechbzea =i il 0838 IMAZ
o441



6.0 7.0 8.0

5.0

4.0
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3.0

L Lo Jis

il

2.0

I U AT ol T P AR T O W T

abundance

0

= ol
| =
o —--- PROCESSING PARAMETERS ----
¥ o] i dc_balance( 0, FALSE )
h sexp( 0.2[Hz], 0.0[s] )
] trapezoid3( 0[%], 80[%], 100[%] )
== | zerofill( 1 )
o] ] fft( 1, TRUE, TRUE )
- machinephase
3 ppm
<
EIFICH3%: : RIK-326-pureH-1.3jdf
o
~7 o]
& Filename = RIK-326-pureH-2.jdf
=] Author = delta
Experiment = single_pulse.ex2
e Sample_Id = S#736035
8 8 Solvent = CHLOROFORM-D
§ E Actual_start_?ime = 29-JUL-2020 05:10:26
2° éo, Revision_Time = 7-AUG-2020 16:02:36
81 80 79 8 70 .
| Comment = single_pulse
/f \\\ "\ Data_Format = 1D COMPLEX
\ Dim Size = 13107
255852 8 333%3 g3 % g 28283 X_Domain = 1n
f?ﬁ?ﬁﬁill,on Wt s X:;arlﬁ;:rfﬂ\ﬁlﬁr\fzf} Dim Title = 1H
Dim _Units = [ppm]
Dimensions =X
Site = ECX 400
M e Spectrometer = DELTA2 NMR
| Field Strength = 9.2982153[T] (400[MHz])
— X _Acq_Duration = 2.20725248[s]
( X_Domain = 1H
X Freq = 395.88430144[MHz]
X Offset = 5[ppm]
S X Points = 16384
rq X Prescans =1
~ — X Resolution = 0.45305193[Hz]
[/ X_Sweep = 7.42280285[kHz]
Irr Domain = 1H
Me Irr Freq = 395.88430144[MHz]
Irr_Offset = 5[ppm]
Tri Domain = 1lH
Tri_Freq = 395.88430144 [MHz]
5 k Tri_Offset = 5[ppm]
' Clipped = FALSE
Scans =8
Total_Scans =38
Relaxation_Delay = 5[s]
| JL j J Recvr_Gain = 50
el — e Temp_Get = 21.9[dcC]
| ! L1 . _ . X 90 Width = 11.5[us]
1||vv||v\||xx||||l\|||||||.|||||||-|||||||-||||—|T1—r|||||.||||||||.||-|||...||.|||||||||||.||rrx_Ac_Time = 2.20725248(s
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Sy S g
NN | | -
\\\\\\\\ X_Pulse = 5.75[us]
Irr Mode = Off
VNN ONTOND —0O OO Ne) (=] =
T O NNDOOOWV =D VNN TN ~ (= Tri Mode = Off
R I v L T T B I IV e v N2 e a < Dante_Presat = FALSE
00 00 00 00 P~ I~ I~ B~ [~ O O O OV © N [ e X - 1[s]
X : parts per Million : 1H -

S42




(thousandths)

70.0 80.0

60.0

20.0 30.0 40.0 50.0

10.0

1 g
|
_{
— o
] S
1 ---- PROCESSING PARAMETERS ----
1 o sexp( 2.0[Hz], 0.0[s] )
1 g7 trapezoid3( 0[%], 80[%], 100[%] )
4 zerofill( 1 )
E ° fft( 1, TRUE, TRUE )
= 2] machinephase
] ppm
4 o] thresh( 5[%], 1)
1 s peak pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )
h S LAFICER3E: : RIK-326-pureC CARBON-1-1.3jdf
] )
] S
g Filename = RIK-326-pureC_CAa|
1 o Author = delta
4 = Experiment = carbon. jxp
] E] Sample Id = RIK-326-pureC
= 2 Solvent = CHLOROFORM-D
] 22 Actual_Start_Time = 8-JUN-2020 13:5
E "TTI310 1300 1200 1280 1270 1260 1250 1240 1230 1220 Revision_Time = 28-JUL-2020 21:4
P \ ( // Data Format = 1D COMPLEX
] o a1 U VU 4 8 Dim_Size = 26214
- 8 & SEERIIRE =23& 3 b X _Domain = Carbonl3
g ;@ @Cmbum_ggggggg 883 ] q D::Lm_’l‘ii':le = Carbonl3
4 Dim Units = [ppm]
| Dimensions =X
P M R Spectrometer = JNM-ECZ400S/L1
4 Field Strength = 9.389766[T] (400
] X Acqg_Duration = 1.03809024[s]
B X Domain = Carbonl3
7 X Freq = 100.52530333[MHz
R /]\‘ X_Offset = 100 [ppm]
] - \'/Q X Points = 32768
- l/ E//L X Prescans =4
1 ~ i\Ae X _Resolution = 0.96330739[Hz]
=] l X Sweep = 31.56565657[kHz]
] X Sweep_Clipped = 25.25252525[kHz]
e / I;r_Domain = Proton
1 @ B k Irr Freq = 399.78219838 [MEz
e ' Irr Offset = 5[ppm]
3 Blanking = 5[us]
- Clipped = FALSE
=] Scans = 32
- Total_ Scans = 32
. Relaxation Delay = 2[s]
| Recvr_Gain = 52
3 U L Temp_Get = 19.8[dC]
i PO | VYERET L . . addio " ) L m X 90 wWidth = 10.6[us]
il R VLTIV oo e e st el X Acq Time = 1.03805024[s]
. THL TN L LIl N BT { T |ij LE I L L e L L L B e L N B i_:tgle = gog[c[lzgg:
n = 8.
180 0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O Y pulse = 3.53333333[us]
Hu Irr_Atn Dec = 31.25[dB]
l Irr_Atn Dec_Calc = 31.25[dB]
o O NV OOt — — oo © o < =X Irr Atn Dec Default Calc = 31.25[dB]
E E—’; =3 PR \[2 % g 8 Ga) g g l:r ° 3 =5 Irr Atn Noe = 31.25[dB]
O — N S SRV V= I PSP ~~ O S Irr_Dec_wBandwidth_Hz = 4.7826087[kHz]
T Y aoddadadadadaad o N Irr Dec Bandwidth Ppm 11.96303566 [ppm]

X : parts per Million : Carbon13

Irr Dec Fregq

399.78219838 [MHz

240
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—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],

0.0[s] )

trapezoid3 (- 0[%], 80[%], 100[%] )

zerofill( 1 )
fft( 1,
machinephase
ppm

TRUE, TRUE )
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Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_Format
Dim Size
X_D;hain

Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field_ Strength
X_Acq_Duration
X Domain

X Freq

X Offset

X _Points

X Prescans

X Resolution
X:Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

| X_90_width

X_Acq_Time
X_Angle
X_Atn

X Pulse
Irr_Mode
Tri_Mode
Dante Presat
Initial Wait

RIK-327-pureH-2.jdf

element

single pulse.ex2
S#549711
CHLOROFORM-D

9-JUN-2020 22:24:32
7-AUG-2020 16:07:16

single_pulse
1D COMPLEX
13107

1H

1H

[ppm]

X

ECS 400
JNM-ECS400

9.20197068([T]
2.228224(s]
1H
391.78655441 [MHz]
5[ppm]

16384

1

0.44878791 [Hz]
7.35294118[kHz]
1H

391.78655441 [MHz]
5 [ppm]

1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

54
23.7[dC]
11.04[us]
2.228224([s]
45 [deg]
1.9([dB]
5.52[us]
Off

Off
FALSE
1([s]
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———— PROCESSING PARAMETERS ----
dc balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%],
zerofill( 1 )

100[%] )

fft( 1, TRUE, TRUE )
machinephase
ppm

LUFICH3¥:: RIK-327-pureC-1.3jdf
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Filename = RIK-327-pureC-2.3jdf
Author = element

Experiment = single_pulse dec
Sample Id =1

Solvent = CHLOROFORM-D

Actual Start Time
Revision_Time

9-JUN-2020 22:58:38
7-AUG-2020 16:54:03

Comment = single pulse decoupled
Data Format = 1D COMPLEX

Dim Size = 26214

X Domain = 13C

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field Strength = 9.20197068[T] (390([MHz]
X_Acq_Duration = 1.06430464[s]

X Domain = 13C

X _Freq = 98.51479726 [MHz]

X Offset = 100 [ppm]

X_Points = 32768

X _Prescans 4

X _Resolution 0.93958061[Hz]

X Sweep 30.78817734 [kHz]

Irr Domain = 1H

Irr Freq = 391.78655441 [MHz] |
Irr_Offset = 5[ppm] |
Clipped = FALSE

Scans = 32

Total_ Scans = 32

Relaxation Delay = 2[s] I
Recvr_Gain = 60

Temp Get = 23.9[dcC] I
X 90 width = 9.11[us]

X Acq_Time = 1.06430464[s]

X _Angle = 30[deg]

X Atn = 4.9[dB]

X _Pulse = 3.03666667 [us]

Irr Atn_Dec = 22.255[dB]

Irr Atn_Noe = 22.255[dB]

Irr_Noise = WALTZ

Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE

Noe Time = 2[s]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid3( 0[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
Ppm

0.0[s] )
80[%],

100([%] )

LUTFICEH3E: : RIK-329-pureH-1.3jdf
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X : parts per Million : 1H

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Timg

Comment
Data Format
Dim_Size

X _Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq

Tri Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X _90_width
X_Acq_Time
X_Angle

X Atn
x:Pulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial Wait

RIK-329-pureH-2.3jdf

element

single_ pulse.ex2
S#557812
CHLOROFORM-D

9-JUN-2020 22:38:00
7-AUG-2020 16:10:42

single_pulse
1D COMPLEX
13107

ECS 400
JNM-ECS400

9.20197068([T]
2.228224[s]
1H
391.78655441 [MHz]
5 [ppm]

16384

1

0.44878791 [Hz]
7.35294118 [kHz]
1H

391.78655441 [MHz]

5 [ppm]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

56
23.7([dc]
11.04[us]
2.228224([s]
45 [deg]
1.9[dB]
5.52[us]
Off

Off
FALSE
1[s]
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abundance
0
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5 | ———- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
- sexp( 2.0[Hz], 0.0[s] )
| <=7 trapezoid3( 0[%], 80[%], 100[%] )
=] zerofill( 1 )
pa 2 - o fft( 1, TRUE, TRUE )
machinephase
. |
‘, | UTFICH3¥:: RIK-329-pureC-1.3jdf
39
il | |
5 |
(I ‘ | |
-] | | ‘ Filename = RIK-329-pureC-2.3jdf
o l'.ll | | I|| [ ‘ || Author = element
8 | v I 3 Experiment = single pulse dec
: i ; VL A PR VAV e = s
5 g o 57 - e 2 e] Solvent = CHLOROFORM-D
< 2 = k)
L & T T T T T | ol 9 = - = 3 5
1500 1400 TG a0 1280 1270 i 1260 1250 124.0 o Q;:E:igit;E;ngme z 2:_%2_2828 ;géégg
\ ‘ ) /\\ 1}“ / Comment = single pulse decoupled
3 28 3 Be 2 £z § & 53 3psEE 3Es: 3%E 8 5 g & | |DataFormat = 1D CoMPLEX
g 9¢ 4 s 2 b 5 5 88 SRS8E 848388 EEE 3 by S 3 Dim_Size = 26214
X: parls per Millig X: paffsper Million: 13C ] X:pasperMillion13¢  ~ 7 TFTTT 7T T A - Jparts pey X _Domain = 13c
& Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = JNM-ECS400
Field Strength = 9.20197068[T] (390[MHz]
X Acq_Duration = 1.06430464([s]
X Domain = 13C
X _Freq = 98.51479726 [MHz]
X Offset = 100 [ppm]
X _Points = 32768
X Prescans =4
X Resolution = 0.93958061[Hz]
X Sweep = 30.78817734[kHz]
Irr Domain = 1H
Irr Freq = 391.78655441 [MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 32
| Total Scans = 32
i
} f Relaxation Delay = 2[s]
ity . Recvr Gain = 60
| | / Temp Get = 23.8[dc]
| | ‘ ‘ I X _Acq_Time = 1.06430464[s]
LI I L L B L e ill LI I I L I L L X _Angle = io[deg]
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Irr Atn_ Noe = 22.255[dB]
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid3( 0[%],
zerofill( 1 )
fft( 1,
machinephase
PpPm

TRUE, TRUE )

0.0[s] )
80[%],

100[%] )
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X : parts per Million : 1H

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_ Time

Comment
Data_Format
Dim Size
X_ngain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X Domain
X_Freq

X Offset
X_Points
X_Prescans

X Resolution
X_Sweep

Irr Domain
Irr:Freq

Irr Offset

Tri Domain
Tri:Ereq

Tri_ Offset
Clipped

Scans

Total Scans

Relaxation_ Delay
Recvr_Gain
Temp Get
X_90_width
X_Acqg_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante Presat
Initial Wait

LI | T 1 | 1 1 I

o nwn

nonnn

RIK-328-pureH-3.jdf

delta

single pulse.ex2
S#739626

CHLOROFORM-D

29-JUL-2020 05:16:26
7-AUG-2020 16:15:35

single_pulse
1D COMPLEX
13107

1H

1H

[PPm]

X

ECX 400
DELTAZ_NMR

9.2982153[T]
2.20725248([s]
1H
395.88430144 [MHz]
5 [ppm]

16384

1

0.45305193[Hz]
7.42280285[kHz]
1H

395.88430144 [MHz]
5 [ppm]

1H

(400 [MHz])

395.88430144 [MHz]
5 [ppm]

FALSE

8

8

5([s]

50
22.7[dcC]
11.5[us]
2.20725248([s]
45[degq]
9 [dB]
5.75[us]
Ooff

Off
FALSE
1[s]
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| ———- PROCESSING PARAMETERS ----
| dc_balance( 0, FALSE )
| sexp( 2.0[Hz], 0.0[s] )
Il trapezoid3( 0[%], 80[%], 100([%] )
zerofill( 1 )
£fft( 1, TRUE, TRUE )
‘ machinephase
= = ppm
\ LAFICH3E:: RIK-328-pureC-1.3jdf
\ |
“ Filename = RIK-328-pureC-2.jdf
8 lf Author = delta
g go_ Experiment = single_pulse_dec
"éow ”"-"“1‘ mn 2 Sample Id = S#771440
< = ‘ 1310 136.9 1200 1280 1270 1260 1250 1240 1230 iztzzgistart R : g?fgﬁgfgg(}DOs:Sl:ss
“ /w \ \ l /\ ] Revision_’I‘im_e' = 30-JUL-2020 21:27:41
| | |
23 R 2 Sa23n 8 [9BR 88% o ) Comment = single pulse decoupled
g g g e %2 2  ##RRAE 8888 443 3 &4 Data_Format = 1D COMPLEX
€ . i XTpartsperMillion : 13C 7777 T T - s Dim Size = 26214
X : parts per Million : 13C | X_ngain = 13C
7 \ Dim Title = 13C
| Dim Units = [ppm]
| ~= Dimensions =X
|~ site = ECA 500 ( 26 )
Spectrometer = DELTA2_ NMR
Field Strength = 9.389766[T] (400([MHz])
X Acq_Duration = 1.04333312([s]
X Domain = 13C
X Freq = 100.52530333 [MHz]
X Offset = 100 [ppm]
X_Points = 32768
X Prescans =4
X Resolution = 0.95846665[Hz]
X_Sweep = 31.40703518[kHz]
Irr_Domain = 1H
Irr Freq = 399.78219838[MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 64
Total Scans = 64
Relaxation Delay = 2[s]
| L | Recvr_Gain = 46
i i L b i L ! ALk Temp_Get = 28[dC]
! | |k i ! | P X 90 Width = 10.5([us]
| H i X Acq_Time = 1.04333312([s]
T T T T T T T T T T T e e e e | ¥ Angle = 30[deg]
180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 A e g7 I
/ | / | I;r_Atn_Dec = 22.5[dB]
f//l‘ Irr Atn Noe = 22.5[dB]
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NN ERNNRN GGG oo N Initial Wait = 1[s]
shdddddddadddddadd = = N Noe = TRUE
X : parts per Million : 13C NOSATIms = 2[s]
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2284
2.058 7
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—-—-- PROCESSING PARAMETERS ---- |
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
PPm *

0.0[s] )
0[%],

80[%], 100[%] )

LUFICH3E: : RIK-334-pure Proton-1-1.3jdf

Filename

Author
Experiment
Sample_ Id

Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field_Strength
X _Acq_Duration
X Domain

X _Freq

X Offset

X Points
X_Prescans

X _Resolution

X Sweep
X_Sweep_Clipped
Irr Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X _90_Width
X_Acq_Time
X Angle
X_Atn
X_Pulse

Irr_ Mode
Tri_Mode
Dante_ Presat
Initial Wait

LI

LI | | 1 1

LI (T 1}

RIK—334—pure_Proton—l—4

element

proton.jxp

RIK-334-pure

CHLOROFORM-D

19-JUN-2020 20:48:38
7-AUG-2020 16:21:06

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X
DELTA2_NMR

9.4073814[T]
2.18103808([s]
1H
400.53219825 [MHz]
5 [ppm]

16384

s

0.45849727 [Hz]
7.51201923[kHz]
6.00961538[kHz]
Proton
400.53219825[MHz]
5 [ppm]

Proton
400.53219825[MHz]
5[ppm]

FALSE

8

8

(400 [MHZ])

5[s]

34
20.3[dcC]
6[us]
2.18103808([s]
45 [deqg]
0.8[dB]
3[us]
Off

Ooff
FALSE
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———- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1 )

f£ft( 1, TRUE, TRUE )

machinephase

ppm

LUFICH3%:: RIK-334-pureC_Carbon-1-1.3df

Filename = RIK-334-pureC_Carbon-1-
Author = element

Experiment = carbon.Jjxp

Sample Id = RIK-334-pureC

Solvent = CHLOROFORM-D

19-JUN-2020 21:01:37
7-AUG-2020 16:34:25

Actual Start Time
Revision Time

Comment = single pulse decoupled
Data_Format = 1D COMPLEX

Dim_Size = 26214

X _Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Spectrometer = DELTA2 NMR

Field Strength
X _Acq_Duration

9.4073814[T] (400[MHz])
1.03809024([s]

X Domain = 13C

X Freq = 100.71389092[MHz]
X Offset = 100 [ppm]

X Points = 32768

X _Prescans

X Resolution
X Sweep
X Sweep_ Clipped

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]
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138.107 ~
124.257
119.771
77.476
77.160
76.844
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Irr Domain = Proton

Irr Freq = 400.53219825[MHz]
Irr Offset = S[ppm]
Clipped = FALSE

Scans = 64

Total Scans = 64
Relaxation Delay = 2[s]
Recvr_Gain = 50

Temp_Get = 20.5[dcC]

X 90 Width = 10.9[us]

X Acg_Time = 1.03809024([s]
X Angle = 30[degl

X Atn = 4[dB]

X Pulse = 3.63333333[us]
Irr Atn Dec = 26.45[dB]

Irr Atn Noe = 26.45[dB]

Irr Noise = WALTZ

Irr_ Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE




abundance

—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid3( 0[%],
zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase
ppm

0.0[s] )
80[%],

100[%] )
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——-— PROCESSING PARAMETERS ----—
8 sexp( 2.0[Hz], 0.0[s] )
N trapezoid3( 0[%], 80[%], 100[%] )
_ zerofill( 1 )
] fft( 1, TRUE, TRUE )
machinephase
ppm
] thresh( 5[%], 1)
peak pick( O[Hz], 0.1[ppm], Peaks, O[Hz] )
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—--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid3( O0[%], 80[%], 100([%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase

ppm

thresh( 5[%], 1 )

peak_pick( O[Hz], 0.l[ppm]l, Peaks, O[Hz] )
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Filename = RIK-454-pureC_CA
Author = delta

Experiment = carbon. jxp
Sample Id = RIK-454-pureC
Solvent = CHLOROFORM-D

Actual_Start Time
Revision Time

27-JUL-2020 20:2
28-JUL-2020 22:4

Data_Format 1D COMPLEX

Dim Size = 26214

X _Domain = Carbonl3

Dim Title = Carbonl3

Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1

Field Strength
X _Acqg_Duration

9.389766([T] (400
1.03809024([s]

X Domain = Carbonl3

X Freq = 100.52530333 [MHz
X Offset = 100 [ppm]

X Points = 32768

X Prescans =4

X Resolution = 0.96330739[Hz]

X Sweep 31.56565657 [kHz]

X_Sweep_Clipped 25.25252525[kHz]

Irr Domain = Proton
Irr_Freq = 399.78219838 [MHz
Irr Offset = 5[ppm]
Blanking = 5[us]

Clipped = FALSE

Scans = 128

Total Scans = 128
Relaxation Delay = 2[s]
Recvr_Gain = 52

Temp_Get = 19.7[dc]
X_90_Width = 10.6[us]
X_Acq_Time = 1.03809024[s]
X Angle = 30[deg]

X _Atn = 8.8[dB]

X Pulse = 3.53333333[us]
Irr Atn_Dec = 31.25[dB]

Irr Atn Dec Calc = 31.25[dRB]

Irr Atn Dec Default Calc = 31.25[dB]

Irr Atn Noe = 31.25[dB]

4.7826087 [kHz]
11.96303566 [ppm]
399.78219838 [MHz

Irr Dec_ Bandwidth Hz
Irr Dec Bandwidth_ Ppm
Irr Dec Freq
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