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1. General Methods and Materials

All anaerobic and moisture-sensitive manipulations were carried out with standard
Schlenk techniques under predried argon. 'H, 13C, and '°F NMR spectra were measured on
JEOL ECX 500II spectrometers (500 MHz for 'H, 126 MHz for '*C, 471 MHz for °F).
Chemical shifts are reported in 8 (ppm) referenced to the tetramethylsilane (8 0.00) for 'H
NMR and the residual peaks of CDCls (8 77.00) for 3C NMR. The following abbreviations
are used; s: singlet, d: doublet, t: triplet, m: multiplet. High-resolution mass spectra were
obtained with a JEOL JMS-700 Mstation. IR spectra were measured on a JASCO FT/IR-
4100 spectrometer. Absorption spectra were obtained with a JASCO V-650. Fluorescence
spectra were measured on a Shimadzu RF-6000. The products were purified by column
chromatography on 63-210 mesh silica gel (Kanto Kagaku; Silica Gel 60N). Cells were
incubated using a CO; incubator (MCO-18AIC, SANYO) at 37 °C in 5% CO.. Cells were
observed using a C2 confocal laser scanning microscope (Nikon). Cell viability was
recorded on a xMark™ microplate absorbance spectrophotometer (BIO RAD). SK-BR-3
was purchased from American Type Culture Collection (ATCC). All solvents were dried
and distilled before use by the usual procedures. [IrCl(cod).],' 1a [22360-77-6], 1b [17694-
87-0], 2m [14271-73-9],2 2n [1530-89-8],% 2u [1530-88-7],> 2v [1530-87-6],% 2w [2050-54-
6],° and 2x [18773-77-8]° were prepared acoording to the literature. rac-BINAP, nitriles 2a
[100-47-0], 2b [104-85-8], 2¢ [874-90-8], 2d [4421-09-4], 2e [1443-80-7], 2f [455-18-5],
2g[623-00-7], 2h [619-72-7], 2i [1129-35-7], 2j [100-70-9], 2k [617-90-3], 21 [1003-31-2],
20 [623-49-4], 2p [75-05-8], 2q [628-73-9], 2r [78-82-0], 2s [5500-21-0] and 2t [105-56-

6] were purchased and used as received.

2. Preparation of Diynes 1a and 1b
Procedure for Preparation of Diyne 1a
PdCl,(PPhs),
| (5 mol%)
_ Cul (10 mol%)
™ oo
| -
40 equiv) ProNH, rt, 22 h

1a
To a solution of Cul (38.3 mg, 0.201 mmol) and PdCI>(PPhs3), (69.8 mg, 0.0994

mmol) in i-Pr,NH (16 mL) were added 1,8-diiodonaphthelene (757.0 mg, 1.992 mmol) and
I-propyne (8.0 mL, 8.0 mmol, 1.0 M solution in THF) at room temperature. After the

mixture was stirred for 22 h, the white solid was filtered off with Celite. sat. NH4Cl aq. was

added, and the mixture was extracted with Et0. The combined organic extracts were dried
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(MgSO0y), filtered, and concentrated on a rotary evaporator. The residue was subjected to
column chromatography (Hexane/CH>Cl> = 95/5) to give 1a (348.7 mg, 1.707 mmol, 86%
yield) as a brown solid (m.p. 112.8 °C-112.9 °C). 'H NMR (500 MHz, CDCls) & 7.72 (dd,
J=28.6, 1.2 Hz, 2H), 7.66 (dd, J = 7.5, 1.2 Hz, 2H), 7.35 (t, J = 7.7 Hz, 2H), 2.20 (s, 6H);
BC{'H} NMR (126 MHz, CDCl;) § 134.2, 134.1, 131.7, 128.8, 125.3, 121.3, 92.9, 79.8,
5.3; IR (KBr, cm™) 3234, 3047, 2950, 2909, 2841, 2230, 1568, 1503, 1426, 1372, 1350,
1174, 830, 771, 726, 613; HRMS (FAB") m/z [M+H]" calcd for CicHi2 204.0934; found
204.0935.

Procedure for Preparation of Diyne 1b
PdCl,(PPhs),

| (5 mol%)
_ Cul (10 mol%)

0 somm
l Et,NH, 50 °C, 2 h
(3.0 equiv) 2

1b
To a solution of Cul (38.2 mg, 0.201 mmol) and PdCI>(PPhs3), (70.1 mg, 0.0999

mmol) in Et;NH (12.0 mL) were added 1,8-diiodonaphthelene (762.5 mg, 2.007 mmol) and
phenylacetylene (609.7 mg, 5.969 mmol) at room temperature. After the mixture was stirred
at 50 °C for 2 h, sat. NH4Cl aq. was added, and the mixture was extracted with EtOAc. The

combined organic extracts were dried (MgSQOs), filtered, and concentrated on a rotary

evaporator. The residue was subjected to column chromatography (Hexane/CH>Cl, = 95/5)
to give 1b [CAS RN: 17694-87-0]° (584.6 mg, 1.780 mmol, 89% yield) as a brown solid.
"H NMR (500 MHz, CDCl3) 6 7.87 (dd, J=7.5, 1.2 Hz, 2H), 7.82 (dd, J = 8.0, 1.1 Hz, 2H),
7.46 (t, J = 7.8 Hz, 2H), 7.35 (dd, J = 8.0, 1.5 Hz, 4H), 7.21-7.16 (m, 2H), 7.11 (t, J= 7.5
Hz, 4H).

3. Preparation of Nitrile 2y

Procedure for Preparation of Nitrile 2y

BrCN + > (ji)
(,\1\/@ THF/Et,0 N
H NC

rt, 5 h
2y

To a solution of BrCN (1894.8 mg, 17.889 mmol) in Et;O (10 mL) and THF (10
mL) were added indoline (4461.1 mg, 37.438 mmol) at 0 °C. After the mixture was stirred

at room temperature for 5 h, the white solid was filtered off with Celite, and the filtrate was
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extracted with Et;O and H,O. The combined organic extracts were dried (MgSOs), filtered,
and concentrated on a rotary evaporator. The residue was subjected to column
chromatography (Hexane/EtOAc = 95/5) to give 2y [CAS RN: 90036-14-91° (1119.0 mg,
7.7613 mmol, 43% yield) as a white solid.

"H NMR (500 MHz, CDCl3) § 7.25-7.20 (m, 1H), 7.18 (d, J= 7.5 Hz, 1H), 6.99 (t,J=7.2
Hz, 1H), 6.98 (t,J = 7.5 Hz, 1H), 4.05 (t, J= 8.6 Hz, 2H), 3.21 (t, J = 8.6 Hz, 2H).

4. General Procedure for the [2+2+2] Cycloaddition of Diyne 1la with Nitriles 2
(Scheme 2)
Representative Procedure for the Reaction of Diyne 1a with Nitrile 2a
[IrCl(cod)],
Ph (2 mol%)
b rac-BINAP (4 mol% |
N toluene, reflux, O ZN
slow addition, 1 h;
1h
1a 2a (3 equiv) 3aa

To the mixture of [Ir(cod)Cl]> (6.8 mg, 0.010 mmol), rac-BINAP (12.5 mg, 0.0201
mmol), and toluene (1.0 mL) was added 2a (159.0 mg, 1.542 mmol). A solution of 1a (102.1
mg, 0.4998 mmol) in toluene (1.0 mL) was added over 1 h with a syringe pump under reflux.
The vessel was washed with toluene (1.0 mL), and the reaction mixture was stirred for an
additional 1 h. After the solvent was removed on a rotary evaporator, the residue was
subjected to column chromatography (silica gel, hexane/EtOAc = 9/1) to give 3aa (126.6
mg, 0.4118mmol, 82% yield).

5. Characterization of 3aa-3at and 4

7.10-Dimethyl-9-phenvylacenaphtho[1.2-c]pvyridine (3aa)
O
(NS
o2k
3aa

Compound 3aa was prepared according to general procedure using 1a (102.1 mg,

0.4998 mmol) and 2a (159.0 mg, 1.542 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (9/1) to afford 3aa (126.6 mg, 0.4118 mmol,
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82% yield) as a yellow solid (m.p. 146.8-147.1 °C). 'HNMR (500 MHz, CDCls) & 8.09 (d,
J=1.5Hz, 1H), 8.01 (d, /= 6.9 Hz, 1H), 7.94 (d, /= 8.0 Hz, 1H), 7.87 (d, J= 8.1 Hz, 1H),
7.68 (t, J = 8.0 Hz, 2H), 7.63-7.58 (m, 2H), 7.52-7.45 (m, 2H), 7.44-7.39 (m, 1H), 2.98 (s,
3H), 2.69 (s, 3H); 3C{'H} NMR (126 MHz, CDCl3) 8 157.9, 150.0, 145.5, 140.9, 135.9,
135.6, 132.6, 130.4, 129.9, 129.5, 128.4, 128.1, 127.9, 127.7, 126.7, 125.2, 124.3, 123.1,
23.4, 17.0; IR (KBr, cm™) 3053, 2958, 2923, 2853, 1740, 1579, 1560, 1442, 1420, 1404,
1383, 1183, 1020, 822, 771, 752, 700; HRMS (FAB) m/z [M+H]" calcd for C3HisN
308.1434; found 308.1431.

7.8.10-Trimethvl-9-(8-(prop-1-vn-1-y)naphthalen-1-y)fluoranthene (4)
Me

O Me
SN
e

4

Compound 4: brown solid (m.p. 150.8-151.6 °C). 'H NMR (500 MHz, CDCls) &

8.11 (d, J= 6.9 Hz, 1H), 8.00 (d, J = 7.5 Hz, 1H), 7.91-7.85 (m, 2H), 7.83 (d, J = 8.1 Hz,

1H), 7.80 (d, J = 8.1 Hz, 1H), 7.66 (t, J = 7.7 Hz, 1H), 7.62 (t, J = 7.7 Hz, 1H), 7.58-7.50

(m, 2H), 7.38 (t, J = 7.7 Hz, 1H), 7.27 (dd, J= 6.9, 1.1 Hz, 1H), 2.79 (s, 3H), 2.33 (s, 3H),

2.01 (s, 3H), 1.11 (s, 3H); *C{'H} NMR (126 MHz, CDCls) § 142.7, 139.9, 138.4, 138.3,

136.9, 135.8, 134.6, 134.4, 133.4, 133.1, 131.5, 131.4, 130.1, 129.9, 129.1, 128.9, 128.3,

127.8, 127.7, 125.9, 125.8, 125.6, 125.1, 122.9, 122.6, 121.5,91.7, 78.7, 18.2, 17.9, 16.6,

4.2; IR (KBr, cm™') 3047, 2986, 2909, 2859, 1572, 1424, 1364, 1346, 831, 823, 770; HRMS
(FAB) m/z [M+H]" calcd for C32Ha4 408.1873; found 408.1876.

7.10-Dimethyl-9-(p-tolyl)acenaphtho|1.2-c]pvyridine (3ab)

Me
L
NS
. ~-N
Me

Compound 3ab was prepared according to general procedure using 1a (98.8 mg,

3ab

0.4837 mmol) and 2b (224.4 mg, 1.915 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (8/2) to afford 3ab (137.7 mg, 0.4284 mmol,

S5



89% yield) as a yellow solid (m.p. 136.2-137.8 °C). 'H NMR (500 MHz, CDCls) & 8.08 (d,
J=6.9 Hz, 1H), 7.99 (d, J= 6.9 Hz, 1H), 7.93 (d, /= 8.6 Hz, 1H), 7.85 (d, J= 8.0 Hz, 1H),
7.66 (t,J=17.7 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 2.97 (s, 3H), 2.70
(s,3H), 2.43 (s, 3H); BC{'H} NMR (126 MHz, CDCls) 6 158.0, 150.0, 145.4, 138.0, 137.4,
136.0, 135.7, 132.6, 130.2, 129.9, 129.5, 128.8, 128.3, 128.1, 127.8, 126.6, 125.1, 124.3,
123.0, 23.4, 21.3, 17.1; IR (KBr, cm™) 3051, 3035, 2955, 2915, 2860, 1579, 1559, 1444,
1424, 1397, 1228, 1185, 1137, 1032, 1020, 822, 814, 791, 770, 744, 525; HRMS (FAB) m/z
[M+H]" calcd for Co4H2oN 322.1590; found 322.1591.

9-(4-Methoxvphenyl)-7.10-dimethylacenaphtho|1.2-c]pvyridine (3ac)
OMe
1
NS
Q’ 7
Me

Compound 3ac was prepared according to general procedure using 1a (105.3 mg,

3ac

0.5155 mmol) and 2¢ (210.2 mg, 1.579 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (7/3) to afford 3ac (141.6 mg, 0.4197 mmol,
81% yield) as a yellow solid (m.p. 138.2-139.2 °C). 'H NMR (500 MHz, CDCIs) & 8.16 (d,
J=6.9 Hz, 1H), 8.06 (d, J=7.5 Hz, 1H), 7.98 (d, J= 8.0 Hz, 1H), 7.90 (d, J= 8.1 Hz, 1H),
7.72 (t, J = 7.5 Hz, 2H), 7.60-7.54 (m, 2H), 7.06-7.00 (m, 2H), 3.88 (s, 3H), 3.00 (s, 3H),
2.75 (s, 3H); BC{'H} NMR (126 MHz, CDCl3) § 159.4, 157.7, 150.0, 145.6, 136.1, 135.8,
133.4, 132.7, 130.9, 130.1, 130.0, 128.4, 128.2, 127.9, 126.6, 125.3, 124.3, 123.1, 113.6,
55.4,23.4, 17.2; IR (KBr, cm™') 3053, 3003, 2955, 2933, 2911, 2835, 1607, 1577, 1513,
1461, 1421, 1400, 1293, 1251, 1179, 1023, 959, 842, 822,797,771, 589, 538; HRMS (FAB)
m/z [M+H]" calcd for C24H20NO 338.1539; found 338.1539.

9-(Benzo|d][1.3]dioxol-5-v1)-7.10-dimethylacenaphtho|1.2-c] (3ad)
P\

(0]

1

NS

o2%
Me

3ad

Compound 3ad was prepared according to general procedure using 1a (99.9 mg,
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0.4891 mmol) and 2d (221.7 mg, 1.507 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (9/1) to afford 3ad (157.7 mg, 0.4488 mmol,
92% yield) as a yellow solid (m.p. 186.5-187.8 °C). 'H NMR (500 MHz, CDCls) & 8.10 (d,
J=6.9 Hz, 1H), 8.01 (d, /= 6.9 Hz, 1H), 7.95 (d, /= 8.0 Hz, 1H), 7.87 (d, J= 8.0 Hz, 1H),
7.68 (t, J=17.5 Hz, 2H), 7.14-7.10 (m, 1H), 7.07 (dd, J = 7.5, 1.4 Hz, 1H), 6.93 (d, J= 7.5
Hz, 1H), 6.02 (s, 2H), 2.97 (s, 3H), 2.71 (s, 3H); 3C{'H} NMR (126 MHz, CDCls) § 157.4,
149.9, 147.5, 147.3, 145.6, 135.9, 135.6, 134.9, 132.6, 130.3, 129.9, 128.4, 128.2, 127.9,
126.7,125.2,124.3,123.4,123.1,110.3,108.0, 101.1,23.4, 17.1; IR (KBr, cm™") 3049, 2991,
2952,2892,2786, 1580, 1563, 1502, 1464, 1441, 1412, 1379, 1335, 1240, 1189, 1173, 1122,
1097, 1064, 1037, 936, 905, 866, 822, 773, 565; HRMS (FAB) m/z [M+H]" calcd for
C24H18NO> 352.1332; found 352.1331.

1-(4-(7.10-Dimethylacenaphtho[1.2-c]pyridin-9-y)phenvyl)ethan-1-one (3ae)
Ac
O
NS
o2k
Me

Compound 3ae was prepared according to general procedure using 1a (102.1 mg,

3ae

0.4998 mmol) and 2e (218.2 mg, 1.503 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (9/1) to afford 3ae (148.0 mg, 0.4235 mmol,
85% yield) as a yellow solid (m.p. 250.3-253.2 °C). 'H NMR (500 MHz, CDCl3) & 8.14-
8.11 (m, 1H), 8.11-8.06 (m, 2H), 8.04 (d, /= 6.9 Hz, 1H), 7.98 (d, J= 8.1 Hz, 1H), 7.90 (d,
J=8.6 Hz, 1H), 7.74-7.68 (m, 4H), 2.99 (s, 3H), 2.70 (s, 3H), 2.67 (s, 3H); C{'H} NMR
(126 MHz, CDCIl3) & 198.0, 156.5, 150.3, 145.64, 145.60, 136.2, 135.7, 135.3, 132.5, 130.9,
129.9, 128.6,128.2,128.0, 127.0, 125.4, 124.4, 123.4,26.7,23.3, 17.0; IR (KBr, cm'!) 3050,
2992, 2950, 2914, 2866, 2857, 1677, 1603, 1577, 1415, 1396, 1356, 1265, 956, 849, 826,
776,737,693, 627,602, 574, 590, HRMS (FAB) m/z [M+H]" calcd for C2sH20NO 350.1539;
found 350.1539.

7.10-Dimethyl-9-(4-(trifluoromethyl)phenyl)acenaphtho]1.2-c]pvridine (3af)

CF
T
NS
/N
Me

3af
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Compound 3af was prepared according to general procedure using 1a (101.8 mg,
0.4984 mmol) and 2f (257.0 mg, 1.502 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3af (165.7 mg, 0.4414 mmol, 89% yield)
as a yellow solid (m.p. 216.2-218.1 °C). 'HNMR (500 MHz, CDCls) & 8.05 (d, /= 6.9 Hz,
1H), 7.98 (d, /= 6.9 Hz, 1H), 7.93 (d, /= 8.0 Hz, 1H), 7.86 (d, /= 8.3 Hz, 1H), 7.75 (d, J
= 8.1 Hz, 2H), 7.71 (d, J= 8.0 Hz, 2H), 7.66 (t, J= 7.8 Hz, 2H), 2.94 (s, 3H), 2.65 (s, 3H);
BC{'H} NMR (126 MHz, CDCl3) § 156.1, 150.3, 145.6, 144.4, 135.5, 135.2, 132.5, 130.9,
129.96, 129.91 (q, J=21.6 Hz), 128.6, 128.2, 127.9, 126.9, 125.3, 125.2-125.0 (m), 124.29
(q,J=271.9 Hz), 124.26, 123.4.,23.3, 16.9; '’F NMR (471 MHz, CDCl3) & -62.4; IR (KBr,
cm!) 3054, 2991, 2958, 2925, 2863, 1614, 1577, 1560, 1447, 1423, 1399, 1324, 1166, 1107,
1065, 1016, 850, 823, 774, 758, HRMS (FAB) m/z [M+H]" calcd for C24H17F3N 376.1308;
found .376.1307

9-(4-Bromophenvl)-7.10-dimethylacenaphtho|1.2-c]pvyridine (3ag)

Br
©
NS
. ~N
Me

3ag

Compound 3ag was prepared according to general procedure using 1a (91.8 mg,
0.4494 mmol) and 2g (274.2 mg, 1.506 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3ag (131.3 mg, 0.3399 mmol, 76% yield)
as a yellow solid (m.p. 248.8-251.0 °C). '"H NMR (500 MHz, CDCI3) & 8.16 (d,J= 6.9 Hz,
1H), 8.08 (d, /= 6.9 Hz, 1H), 8.00 (d, /= 8.0 Hz, 1H), 7.92 (d, /= 8.0 Hz, 1H), 7.73 (t, J =
7.5 Hz, 2H), 7.63 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 3.00 (s, 3H), 2.73 (s, 3H);
BC{'H} NMR (126 MHz, CDCl;3) 6 156.6, 150.3, 145.7, 139.8, 135.8, 135.5, 132.6, 131.3,
130.7, 129.9, 128.6, 128.3, 128.0, 126.9, 125.4, 124.3, 123.4, 122.1, 23.4, 17.0; IR (KBr,
cm) 3078, 3058, 2993, 2955, 2914, 2854, 1574, 1556, 1487, 1458, 1442, 1422, 1413, 1386,
1364, 1350, 1072, 1011, 831, 815, 793, 771, 746; HRMS (FAB) m/z [M+H]" calcd for
C23H17BrN 386.0539; found 386.0539.

7.10-Dimethyl-9-(4-nitrophenylacenaphtho|1.2-c]pvridine (3ah)
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NO
YO
NS
o2
Me
3ah

Compound 3ah was prepared according to general procedure using 1a (94.9 mg,
0.4646 mmol) and 2h (220.2 mg, 1.487 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (9/1) to afford 3ah (97.7 mg, 0.2772 mmol,
60% yield) as a brown solid (m.p. 280.0-281.1 °C). 'H NMR (500 MHz, CDCls) & 8.40-
8.34 (m, 2H), 8.21 (d, J = 6.9 Hz, 1H), 8.14 (d, /= 6.9 Hz, 1H), 8.05 (d, J = 8.6 Hz, 1H),
7.98 (d, J= 8.1 Hz, 1H), 7.85-7.80 (m, 2H), 7.77 (t, J = 7.7 Hz, 2H), 3.04 (s, 3H), 2.77 (s,
3H); BC{'H} NMR (126 MHz, CDCls) § 155.2, 150.7, 147.5, 147.4, 145.9, 135.5, 135.2,
132.6, 131.4, 130.7, 130.0, 128.9, 128.4, 128.1, 127.3, 125.7, 124.5, 123.8, 123.4, 23.4,
17.0; IR (KBr, cm™) 3067, 3001, 2965, 2918, 2851, 2837, 1593, 1519, 1445, 1423, 1396,
1342, 1104, 861, 849, 823, 774, 748, 702, 576, 451; HRMS (FAB) m/z [M+H]" calcd for
C23H17N20, 353.1285; found 353.1285.

Methyl 4-(7.10-dimethylacenaphtho]1.2-c]pvridin-9-yl)benzoate (3ai)

CO,Me
1
NS
. ~N
Me

Compound 3ai was prepared according to general procedure using 1a (101.9 mg,

3ai

0.4988 mmol) and 2i (240.1 mg, 1.490 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (8/2) to afford 3ai (159.0 mg, 0.4351 mmol,
87% yield) as a yellow solid (m.p. 236.6-236.9 °C). 'H NMR (500 MHz, CDCls) & 8.17 (d,
J=28.1Hz, 2H), 8.11 (d, /= 7.4 Hz, 1H), 8.04 (d, /= 6.9 Hz, 1H), 7.97 (d, J= 8.6 Hz, 1H),
7.90 (d, J= 8.0 Hz, 1H), 7.73-7.67 (m, 4H), 3.97 (s, 3H), 2.99 (s, 3H), 2.69 (s, 3H); 3C{'H}
NMR (126 MHz, CDCls) 6§ 167.0, 156.6, 150.3, 145.6, 145.4, 135.7, 135.3, 132.5, 130.8,
129.9,129.7,129.5, 129.3, 128.6, 128.2, 127.9, 126.9, 125.4, 124.4, 123.4,52.1, 23.3, 17.0;
IR (KBr, cm!) 3051, 2993, 2948, 2928, 1726, 1712, 1607, 1575, 1435, 1424, 1397, 1276,
1113,1101, 1017, 862, 824, 776, 751, 712; HRMS (FAB) m/z [M+H]" caled for C25sH20NO>
366.1489; found 366.1489.
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7.10-Dimethyl-9-(pvridin-2-yl)acenaphtho|1.2-c]pyridine (3aj)

3aj

Compound 3aj was prepared according to general procedure using 1a (99.9 mg,
0.4891 mmol) and 2j (148.4 mg, 1.425 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (6/4) to afford 3aj (129.8 mg, 0.4209 mmol,
86% yield) as a yellow solid (m.p. 156.0-157.3 °C). 'H NMR (500 MHz, CDCl3) & 8.77-
8.73 (m, 1H), 8.16 (d, J = 6.9 Hz, 1H), 8.05 (d, /= 6.9 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H),
7.89 (d, J=8.0 Hz, 1H), 7.80-7.87 (m, 2H), 7.70 (t,J = 7.8 Hz, 2H), 7.32 (ddd, /= 6.9, 5.2,
2.0 Hz, 1H), 3.01 (s, 3H), 2.82 (s, 3H); *C{'H} NMR (126 MHz, CDCls) § 159.2, 155.6,
150.0, 148.6, 145.9, 136.5, 135.9, 135.4, 132.6, 131.2, 129.9, 128.4, 128.1, 128.0, 126.9,
125.6,125.4,124.9, 123.4, 122.4, 23.3, 16.5; IR (KBr, cm!) 3044, 3002, 2959, 2911, 2852,
1587, 1558, 1460, 1441, 1423, 1405, 1381, 1364, 1032, 820, 783, 767, 745, 698, 687, 608;
HRMS (FAB) m/z [M+H]" calcd for C22H17N2 309.1386; found 309.1391.

9-(Furan-2-vyl)-7.10-dimethvylacenaphtho|1.2-c]pvyridine (3ak)

Me
O. | :N /O\
Me

Compound 3ak was prepared according to general procedure using 1a (97.7 mg,

3ak

0.478 mmol) and 2k (138.42 mg, 1.487 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (9/1) to afford 3ak (116.2 mg, 0.3908 mmol,
82% yield) as a yellow solid (m.p. 78.5-79.8 °C). '"H NMR (500 MHz, CDCl3) 6 8.13 (d, J
=6.9 Hz, 1H), 7.98 (d, /= 6.9 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.86 (d, J = 8.0 Hz, 1H),
7.72-7.60 (m, 3H), 6.93 (d, J = 3.5 Hz, 1H), 6.61-6.57 (m, 1H), 2.96 (s, 3H), 2.88 (s, 3H);
BC{'H} NMR (126 MHz, CDCl;3) 6 153.8, 150.3, 146.9, 145.8, 142.9, 135.8, 135.3, 132.5,
130.3, 129.8, 128.5, 128.2, 127.9, 126.8, 125.5, 124.3, 123.2, 111.5, 111.3, 23.5, 16.4; IR
(KBr,cm™) 3114, 3097, 3051, 3011, 2963, 2916, 2855, 1576, 1493, 1448, 1417, 1384, 1365,
1175, 1136, 1033, 1014, 914, 822, 768, 736, 596; HRMS (FAB) m/z [M+H]" calcd for
C21H16NO 298.1226; found 298.1226.
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7.10-Dimethyl-9-(thiophen-2-vDacenaphtho|1.2-c]pyridine (3al)
Me
(NN
| T S
o2
Me

Compound 3al was prepared according to general procedure using 1a (99.3 mg,

3al

0.486 mmol) and 21 (205.0 mg, 1.896 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3al (136.1 mg, 0.4342 mmol, 89% yield)
as a yellow solid (m.p. 91.3-92.5 °C). 'H NMR (500 MHz, CDCls) 6 8.07 (d, J = 6.9 Hz,
1H), 7.94 (d, /= 7.5 Hz, 1H), 7.92 (d, J = 8.6 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.68-7.60
(m, 2H), 7.44 (d, J= 5.2 Hz, 1H), 7.41 (d, /= 4.0 Hz, 1H), 7.18-7.13 (m, 1H), 2.92 (s, 3H),
2.85 (s, 3H); BC{'H} NMR (126 MHz, CDCl3) § 150.5, 150.1, 145.7, 144.6, 135.8, 135.3,
132.6, 130.1, 129.8, 128.4, 128.1, 127.8, 127.5, 127.2, 127.0, 126.7, 125.3, 124.0, 123.1,
23.3, 17.1; IR (KBr, cm) 3078, 3043, 2987, 2964, 2914, 2859, 1575, 1560, 1436, 1422,
1411, 1363, 1215, 1054, 945, 820, 768, 689, 679; HRMS (FAB) m/z [M+H]" calcd for
C21H16NS 314.0998; found 314.0995.

(7.10-Dimethylacenaphtho|1.2-c|pyridin-9-yl)(p-tolyl)methanone (3am)
Me O
O C
O N
Me

3am

Compound 3am was prepared according to general procedure using 1a (102.2 mg,
0.5003 mmol) and 2m (146.0 mg, 1.006 mmol). The crude reaction mixture was purified
by column chromatography using toluene/EtOAc (9/1) to afford 3am (169.8 mg, 0.4859
mmol, 97% yield) as a light brown solid (m.p. 243.7-244.0 °C). 'H NMR (500 MHz,
CDCl3) 6 8.16 (d, /= 6.9 Hz, 1H), 8.11 (d, /= 6.9 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.95
(d,J=8.1 Hz, 1H), 7.87 (d, J = 8.6 Hz, 2H), 7.77-7.70 (m, 2H), 7.29-7.24 (m, 2H), 2.98 (s,
3H), 2.72 (s, 3H), 2.42 (s, 3H); BC{'H} NMR (126 MHz, CDCls) § 196.0, 154.9, 150.1,
145.5, 144.6, 135.5, 135.2, 134.3, 132.6, 132.3, 130.9, 130.3, 130.0, 129.3, 129.0, 128.4,
128.2,127.6, 125.8, 125.2, 124.1, 23.3, 21.9, 15.7; IR (KBr, cm™!) 3054, 3018, 2984, 2952,
2919, 2857, 1662, 1604, 1573, 1561, 1444, 1422, 1374, 1319, 1302, 1238, 1174, 984, 930,
852, 821, 766, 741; HRMS (FAB) m/z [M+H]" calcd for C»sH2oNO 350.1539; found
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350.1540.

4-(7,10-Dimethylacenaphtho|1.2-c]pyridin-9-yDmorpholine (3an)

Me (\o
500

Compound 3an was prepared according to general procedure using 1a (102.6 mg,

3an

0.5023 mmol) and 2n (114.4 mg, 1.020 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (8/2) to afford 3an (146.7 mg, 0.4636 mmol,
92% vyield) as a light yellow solid (m.p. 216.2-217.1 °C). 'H NMR (500 MHz, CDCls) &
8.04 (d,/J=6.9 Hz, 1H), 7.91 (d, J= 8.6 Hz, 1H), 7.89 (d, J = 6.9 Hz, 1H), 7.80 (d, /= 8.0
Hz, 1H), 7.67 (t, J= 7.5 Hz, 1H), 7.64 (t,J = 7.7 Hz, 1H), 3.92 (t, /= 4.6 Hz, 4H), 3.26 (t,
J=4.6 Hz, 4H), 2.85 (s, 3H), 2.66 (s, 3H); 3C{'H} NMR (126 MHz, CDCIl3) & 160.6, 148.3,
146.9, 136.2, 136.1, 133.1, 130.0, 128.2, 127.9, 127.7, 126.9, 125.4, 124.5, 121.7, 117.9,
67.2,51.0,23.1, 15.2; IR (KBr, cm™) 2969, 2954, 2891, 2847, 2822, 2812, 1593, 1572, 1453,
1413, 1394, 1361, 1270, 1262, 1251, 1146, 1131, 1111, 1069, 1045, 1033, 984, 864, 827,
780; HRMS (FAB) m/z [M+H]" calcd for C21H21N20O 317.1648; found 317.1651.

Ethyl 7.10-dimethvlacenaphtho|1.2-c]pyridine-9-carboxvlate (3a0)

Me
O
. ~N
Me

Compound 3ao was prepared according to general procedure using 1a (102.8 mg,

3ao

0.5033 mmol) and 20 (147.2 mg, 1.486 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (8/2) to afford 3ao (141.8 mg, 0.4674 mmol,
93% yield) as a yellow solid (m.p. 132.0-132.3 °C). 'HNMR (500 MHz, CDCls) & 8.12 (d,
J=6.9 Hz, 1H), 8.03 (d, /= 7.5 Hz, 1H), 7.97 (d, J= 8.0 Hz, 1H), 7.91 (d, J= 8.1 Hz, 1H),
7.74-7.64 (m, 2H), 4.54 (q, J = 7.3 Hz, 2H), 2.96 (s, 3H), 2.85 (s, 3H), 1.50 (t, /= 7.2 Hz,
3H); BC{'H} NMR (126 MHz, CDCls) § 167.4, 150.3, 147.7, 145.6, 135.1, 134.6, 133.1,
132.4,129.8,128.9,128.2, 128.0, 127.7, 126.8, 125.8, 124.2,61.7,23.4, 15.8, 14.4; IR (KBr,
cm!) 3049, 2980, 2926, 2902, 2865, 1721, 1568, 1442, 1422, 1383, 1314, 1227, 1184, 1140,
1074, 1059, 1020, 822, 770; HRMS (FAB) m/z [M+H]" calcd for C20HisNO2 304.1332;
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found 304.1334.

7.9.10-Trimethvlacenaphtho|1.2-c]pyridine (3ap)

Me
M
N
~N
Me

3ap

Compound 3ap was prepared according to general procedure using 1a (102.2 mg,
0.5003 mmol) and 2p (219.6 mg, 5.349 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (7/3) to afford 3ap (96.6 mg, 0.394 mmol,
79% vyield) as a light yellow solid (m.p. 150.2-150.9 °C). 'H NMR (500 MHz, CDCls) &
8.02 (d, J = 7.5 Hz, 1H), 7.93-7.86 (m, 2H), 7.81 (d, J = 8.0 Hz, 1H), 7.68-7.59 (m, 2H),
2.86 (s, 3H), 2.63 (s, 3H), 2.60 (s, 3H); *C{'H} NMR (126 MHz, CDCls) § 155.6, 149.2,
144.5, 136.0, 135.8, 132.6, 129.9, 129.6, 128.0, 127.7, 126.2, 124.8, 122.5,23.1, 22.7, 15.3;
IR (KBr, cm) 3067, 3042, 2986, 2943, 2916, 2862, 1585, 1567, 1439, 1411, 1388, 1186,
1063, 1014, 994, 963, 824, 775, 749; HRMS (FAB) m/z [M+H]" calcd for CisHisN
246.1277; found 246.1278.

7.10-Dimethyl-9-pentylacenaphtho]1.2-c]pvridine (3aq)

Me
-Pent
O
~N
Me

Compound 3aq was prepared according to general procedure using 1a (102.5 mg,

3aq

0.5018 mmol) and 2q (254.1 mg, 2.615 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (9/1) to afford 3aq (121.5 mg, 0.4031 mmol,
80% yield) as a yellow solid (m.p. 111.9-112.1 °C). '"HNMR (500 MHz, CDCl3) & 8.03 (d,
J=1.5Hz, 1H), 7.90 (d, J=7.5 Hz, 1H), 7.88 (d, J= 8.6 Hz, 1H), 7.80 (d, J= 8.0 Hz, 1H),
7.68-7.57 (m, 2H), 2.97-2.90 (m, 2H), 2.88 (s, 3H), 2.66 (s, 3H), 1.80-1.68 (m, 2H), 1.51-
1.33 (m, 4H), 0.93 (t, J = 7.2 Hz, 3H); *C{'H} NMR (126 MHz, CDCls) § 159.7, 149.5,
144.8, 136.1, 135.9, 132.5, 129.9, 129.5, 128.05, 128.01 127.7, 126.2, 124.8, 124.2, 122.5,
36.0,32.1,29.7,23.2,22.7,15.2, 14.1; IR (KBr, cm™") 2952, 2932, 2886, 2855, 1593, 1571,
1464, 1428, 1414, 1374, 1343, 1186, 824, 775, 731; HRMS (FAB) m/z [M+H]" calcd for
C22H24N 302.1903; found 302.1908.
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9-Isopropvl-7.10-dimethylacenaphtho[1.2-c]pvyridine (3ar)
Me
NS
o2
Me

3ar

Compound 3ar was prepared according to general procedure using 1a (102.0 mg,
0.4993 mmol) and 2r (115.3 mg, 1.668 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (95/5) to afford 3ar (93.4 mg, 0.3417 mmol,
68% yield) as a light yellow solid (m.p. 170.2-171.6 °C). 'H NMR (500 MHz, CDCls) &
8.08 (d,/J=6.9 Hz, 1H), 7.93 (d, /= 6.9 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.81 (d, /= 8.0
Hz, 1H), 7.69-7.59 (m, 2H), 3.50 (septet, J = 6.8 Hz, 1H), 2.91 (s, 3H), 2.72 (s, 3H), 1.37
(d, J= 6.9 Hz, 6H); *C{'H} NMR (126 MHz, CDCl3) § 163.5, 149.5, 144.7, 136.5, 136.1,
132.6, 129.9, 129.1, 128.0, 127.9, 127.7, 126.1, 124.8, 123.5, 122.5, 31.1, 23.5, 22.1, 14.8;
IR (KBr, cm!) 3049, 2979, 2964, 2928, 2867, 1580, 1562, 1441, 1414, 1381, 1356, 1330,
1187, 1141, 1050, 1030, 822, 773, 759, 622; HRMS (FAB) m/z [M+H]" calcd for C20H20N
274.1590; found 274.1591.

9-Cyclopropyl-7.10-dimethvlacenaphtho|1.2-c]pvridine (3as)

Me
/\
=01
Me

Compound 3as was prepared according to general procedure using 1a (101.9 mg,

3as

0.4988 mmol) and 2s (100.6 mg, 1.500 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (95/5) to afford 3as (114.0 mg, 0.4201 mmol,
84% yield) as a yellow solid (m.p. 175.9-176.3 °C). 'HNMR (500 MHz, CDCIs) & 8.07 (d,
J=1.5 Hz, 1H), 7.92-7.86 (m, 2H), 7.79 (d, J = 8.0 Hz, 1H), 7.68-7.59 (m, 2H), 2.83 (s,
3H), 2.79 (s, 3H), 2.31-2.23 (m, 1H), 1.18-1.13 (m, 2H), 1.03-0.97 (m, 2H); *C{'H} NMR
(126 MHz, CDCl3) 6 158.8, 149.4, 144.2, 136.3, 136.1, 132.7, 129.9, 128.9, 128.0, 127.9,
127.7, 126.0, 124.8, 124.7, 122.3, 23.3, 14.7, 14.1, 8.5; IR (KBr, cm™!) 3087, 3050, 3005,
2939,2914,2862, 1584, 1564, 1467, 1437, 1420, 1395, 1379, 1369, 1207, 1188, 1066, 1057,
1020, 972,908, 859, 824, 776, 752; HRMS (FAB) m/z [M+H]" calcd for C2oHisN 272.1434;
found 272.1435.
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Ethyl 2-(7.10-dimethylacenaphtho|1.2-c]pvridin-9-yl)acetate (3at)

Compound 3at was prepared according to general procedure using 1a (102.9 mg,
0.5037 mmol) and 2t (175.5 mg, 1.552 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (9/1) to afford 3at (143.8 mg, 0.4531 mmol,
90% yield) as a red solid (m.p. 140.9-141.8 °C). 'H NMR (500 MHz, CDCls) § 8.07 (d, J
=6.9 Hz, 1H), 7.95 (d, /= 6.9 Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H),
7.70-7.62 (m, 2H), 4.22 (q, J= 7.1 Hz, 2H), 4.04 (s, 2H), 2.90 (s, 3H), 2.66 (s, 3H), 1.28 (t,
J = 6.9 Hz, 3H); BC{'H} NMR (126 MHz, CDCl5) § 171.0, 151.7, 149.8, 145.1, 135.7,
135.5,132.5,130.8, 129.9, 128.3, 128.1, 127.8, 126.6, 125.6, 125.1, 123.0, 60.9, 42.2, 23.1,
15.5, 14.2; IR (KBr, cm!) 2984, 2974, 2952, 2927, 2901, 2858, 1735, 1589, 1576, 1450,
1432, 1415, 1366, 1312, 1263, 1151, 1038, 950, 827, 804, 781, 687, 581; HRMS (FAB) m/z
[M+H]" calcd for C21H20NO> 318.1489; found 318.1488.

Me
(AN oo
~N
Me

3at
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6. General Procedure for the [2+2+2] Cycloaddition of Diyne 1b with Nitriles 2
(Scheme 3)

Representative Procedure for the Reaction of Diyne 1b with Nitrile 2a
[IrCl(cod)], Ph
Ph (3 mol%) Ph
| BIPHEP (6 mol%) I X
111 > ~-N
N toluene, reflux, 19 h Q
Ph

1b 2a (3 equiv) 3ba

To the solution of [IrCl(cod)]> (10.8 mg, 0.0161 mmol), BIPHEP (15.5 mg, 0.0297
mmol), and toluene (3.0 mL) was added 2a (156.0 mg, 1.513 mmol) and 1b (165.3 mg,

0.5033 mmol). The mixture was stirred under reflux for 19 h. After the solvent was

+

removed on a rotary evaporator, the residue was subjected to column chromatography (silica
gel, toluene) to give 3ba (157.8 mg, 0.3657 mmol, 73% yield).

7. Characterization of 3ba-3by

7.9.10-Triphenvylacenaphtho|1.2-c]pvridine (3ba)

3ba

Compound 3ba was prepared according to general procedure using 1b (165.3 mg,
0.5033 mmol) and 2a (156.0 mg, 1.513 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3ba (157.8 mg, 0.3657 mmol, 73% yield)
as a pale yellow solid (m.p. 206.2-206.8 °C). 'H NMR (500 MHz, CDCl3) § 7.95 (d, J =
6.9 Hz, 2H), 7.87 (d,J=8.1 Hz, 1H), 7.82 (d, /= 8.0 Hz, 1H), 7.65-7.51 (m, 4H), 7.51-7.34
(m, 9H), 7.23-7.17 (m, 3H), 6.90 (d, J = 6.9 Hz, 1H); *C{'H} NMR (126 MHz, CDCls) &
156.0, 153.8, 146.3, 140.5, 140.3, 138.0, 134.8, 134.4, 133.0, 130.6, 130.2, 130.1, 129.9,
129.2, 128.83, 128.75, 128.5, 127.9, 127.8, 127.7, 127.5, 127.4, 127.2, 125.1, 123.5; IR
(KBr, em™) 3055, 3027, 2960, 2925, 2854, 1550, 1494, 1426, 1402, 1071, 1021, 985, 825,
775,755,702, 546; HRMS (FAB) m/z [M+H]" calcd for C33H22N 432.1747; found 432.1736.
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1-(4-(7.10-Diphenylacenaphtho|1.2-c]pyridin-9-y)phenvyl)ethan-1-one (3be)

Ac
Ph O
(NS
. ~-N
Ph

3be

Compound 3be was prepared according to general procedure using 1b (167.8 mg,
0.5109 mmol) and 2e (218.6 mg, 1.506 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3be (239.0 mg, 0.5047 mmol, 99% yield)
as a yellow solid (m.p. 274.3-274.6 °C). '"H NMR (500 MHz, CDCls) § 7.96-7.92 (m, 2H),
7.89 (d, J = 8.1 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.81-7.77 (m, 2H), 7.66-7.53 (m, 6H),
7.51-7.45 (m, 4H), 7.45-7.36 (m, 3H), 6.92 (d, J = 6.9 Hz, 1H), 2.55 (s, 3H); *C{'H} NMR
(126 MHz, CDCl3) 6 198.0, 154.6, 154.0, 146.4, 145.1, 140.3, 137.5, 135.7, 134.5, 134.1,
133.0, 130.8, 130.6, 130.3, 130.1, 129.9, 129.2, 129.01, 128.97, 128.92, 128.6, 128.1, 127.9,
127.8,127.6, 127.5,125.3, 123.8, 26.6; IR (KBr, cm™) 3057, 3033, 1685, 1604, 1562, 1550,
1424, 1394, 1354, 1265, 1017, 985, 956, 849, 829, 778, 768, 721, 700; HRMS (FAB) m/z
[M+H]" calcd for C3sH24NO 474.1852; found 474.1851.

9-(4-Bromophenvl)-7.10-diphenvlacenaphtho|1.2-c]pyridine (3bg)

Br
Ph O
(NS
. ~N
Ph

3bg

Compound 3bg was prepared according to general procedure using 1b (164.2 mg,
0.5000 mmol) and 2g (261.4 mg, 1.436 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3bg (203.5 mg, 0.3987 mmol, 80% yield)
as a dark yellow solid (m.p. 249.9-252.0 °C). '"H NMR (500 MHz, CDCl3) § 7.93 (d, J =
8.1 Hz, 2H), 7.87 (d, J=8.0 Hz, 1H), 7.83 (d, /= 8.0 Hz, 1H), 7.66-7.52 (m, 4H), 7.52-7.44
(m, 4H), 7.44-7.29 (m, 7H), 6.89 (d, J = 7.5 Hz, 1H); *C{'H} NMR (126 MHz, CDCls) &
154.6, 153.9, 146.5, 140.3, 139.2, 137.7, 134.6, 134.2, 133.0, 131.8, 130.7, 130.5, 130.3,
130.1, 129.9, 129.2, 129.1, 128.9, 128.6, 128.1, 127.9, 127.7, 127.4, 125.2, 123.7, 121.9; IR
(KBr, em™) 3055, 3033, 1580, 1561, 1548, 1485, 1423, 1387, 1349, 1076, 1010, 984, 841,
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829, 817, 774, 738, 701, 544; HRMS (FAB) m/z [M+H]" calcd for C33H2:BrN 510.0852;
found 510.0852.

9-(4-Nitrophenyl)-7.10-diphenylacenaphtho|1.2-c]pvridine (3bh)

NO

Ph O 2
NS
. ~N
Ph

Compound 3bh was prepared according to general procedure using 1b (164.1 mg,
0.4997 mmol) and 2h (227.0 mg, 1.533 mmol). The crude reaction mixture was purified by

3bh

column chromatography using toluene to afford 3bh (205.4 mg, 0.4310 mmol, 86% yield)
as a yellow solid (m.p. 136.3-136.4 °C). 'H NMR (500 MHz, CDCl;) § 8.09-8.03 (m, 2H),
7.97-7.89 (m, 3H), 7.87 (d, J = 8.6 Hz, 1H), 7.70-7.55 (m, 6H), 7.54-7.48 (m, 4H), 7.45-
7.38 (m, 3H), 6.95 (d, J = 6.9 Hz, 1H); BC{'H} NMR (126 MHz, CDCl3) & 154.2, 153.2,
146.9, 146.8, 146.6, 140.0, 137.1, 134.3, 133.9, 133.0, 131.04, 131.01, 130.9, 130.0, 129.9,
129.2,129.1, 128.7,128.4, 128.0, 127.83, 127.81, 125.4, 124.1, 122.8; IR (KBr, cm™") 3057,
3029, 1598, 1552, 1517, 1422, 1345, 862, 843, 828, 776, 701; HRMS (FAB) m/z [M+H]"
calcd for C33H21N202 477.1598; found 477.1600.

Methyl 4-(7.10-diphenvlacenaphtho|1.2-c]pyridin-9-yl)benzoate (3bi)

CO,Me
Ph O
NS
Q’ 7

Ph

Compound 3bi was prepared according to general procedure using 1b (164.1 mg,

3bi

0.4997 mmol) and 2i (242.3 mg, 1.503 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3bi (224.8 mg, 0.4592 mmol, 92% yield)
as a light yellow solid (m.p. 203.9-204.2 °C). 'H NMR (500 MHz, CDCls) § 7.96-7.92 (m,
2H), 7.88 (d, J = 8.6 Hz, 3H), 7.83 (d, J = 8.1 Hz, 1H), 7.65-7.58 (m, 3H), 7.58-7.51 (m,
3H), 7.51-7.43 (m, 4H), 7.43-7.35 (m, 3H), 6.92 (d, J = 6.9 Hz, 1H), 3.87 (s, 3H); 3C{'H}
NMR (126 MHz, CDCl3) § 167.1, 154.7, 154.0, 146.4, 144.9, 140.3, 137.5, 134.6, 134.1,
133.0, 130.8, 130.5, 130.15, 130.09, 129.9, 129.2, 129.0, 128.95, 128.91, 128.85, 128.75,
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128.6,128.1,127.9,127.8,127.5,125.3, 123.8, 52.0; IR (KBr, cm™!) 3057, 3027, 2991, 2945,
2852, 1717, 1608, 1562, 1547, 1427, 1395, 1277, 1106, 1019, 863, 828, 779, 767, 701;
HRMS (FAB) m/z [M+H]" calcd for C35H24NO2 490.1802; found 490.1800.

7-Methvl-10-phenvyl-9-(pyridin-2-yl)acenaphtho|1.2-c]pvridine (3bj)

Compound 3bj was prepared according to general procedure using 1b (163.3 mg,
0.4972 mmol) and 2j (157.3 mg, 1.511 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (8/2) to afford 3bj (198.7 mg, 0.4594 mmol,
92% yield) as a yellow solid (m.p. 213.9-214.0 °C). 'HNMR (500 MHz, CDCls) & 8.48 (d,
J=4.6 Hz, 1H), 7.95-7.90 (m, 2H), 7.88 (d, /= 8.1 Hz, 1H), 7.84 (d, /= 8.0 Hz, 1H), 7.61-
7.35 (m, 13H), 7.12-7.06 (m, 1H), 6.97 (d, J = 7.4 Hz, 1H); BC{'H} NMR (126 MHz,
CDCl3) & 158.3, 155.0, 153.8, 148.8, 146.3, 140.3, 137.6, 135.5, 134.6, 134.3, 133.0, 131.1,
130.9, 130.0, 129.8, 129.2, 128.9, 128.7, 128.6, 128.4, 127.9, 127.7, 127.6, 127.4, 125.3,
125.0, 123.8, 122.0; IR (KBr, cm™') 3052, 3025, 1585, 1549, 1476, 1424, 1402, 1169, 1146,
1019, 994, 826, 775, 767, 737, 703, 549; HRMS (FAB) m/z [M+H]" calcd for C3:H21N»
433.1699; found 433.1699.

9-(Furan-2-vyl)-7.10-diphenvylacenaphtho|1.2-c]pvyridine (3bk)
Ph
(NN
| T ©
oo
Ph
3bk

Compound 3bk was prepared according to general procedure using 1b (166.1 mg,

0.5058 mmol) and 2k (143.1 mg, 1.537 mmol). The crude reaction mixture was purified by
column chromatography using toluene to afford 3bk (178.6 mg, 0.4237 mmol, 84% yield)
as a light brown solid (m.p. 249.5-251.0 °C). 'H NMR (500 MHz, CDCls) § 7.95-7.89 (m,
2H), 7.86 (d, J = 8.0 Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.70-7.42 (m, 10H), 7.37 (t, J="7.7
Hz, 1H), 6.66 (d, J = 7.5 Hz, 1H), 6.30-6.24 (m, 1H), 5.81 (d, J = 3.4 Hz, 1H); BC{'H}
NMR (126 MHz, CDCI3) § 154.0, 152.6, 146.5, 145.5, 143.1, 140.4, 138.2, 134.6, 134.3,
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133.0, 129.8, 129.6, 129.4, 129.3, 129.2, 128.9, 128.80, 128.76, 128.6, 128.4, 128.0, 127.7,
127.1,125.3,123.6,112.6, 111.3; IR (KBr, cm™!) 3129, 3104, 3078, 3054, 3030, 2960, 2925,
2858, 1763, 1719, 1600, 1566, 1484, 1425, 1389, 1344, 1226, 1189, 1175, 1018, 987, 827,
765, 725, 699, 549; HRMS (FAB) m/z [M+H]" calcd for C3H20NO 422.1539; found
422.1540.

7.10-Diphenvl-9-(thiophen-2-yl)acenaphtho[1.2-c]pyridine (3bl)
Ph
(NN
| T s
oo
Ph
3bl

Compound 3bl was prepared according to general procedure using 1b (162.8 mg,
0.4957 mmol) and 21 (157.6 mg, 1.444 mmol). The crude reaction mixture was purified by
column chromatography using hexane/DCM/EtOAc (97/2/1) to afford 3bl (213.0 mg,
0.4868 mmol, 98% yield) as a yellow solid (m.p. 192.6-193.5 °C). 'H NMR (500 MHz,
CDCl3) & 8.02-7.95 (m, 2H), 7.83 (d, /= 8.0 Hz, 1H), 7.79 (d, /= 8.1 Hz, 1H), 7.69 (d, J =
6.9 Hz, 1H), 7.67-7.49 (m, 8H), 7.46 (t,J= 7.8 Hz, 1H), 7.34 (t,J= 7.7 Hz, 1H), 7.26-7.21
(m, 1H), 6.81 (t,J=4.3 Hz, 1H), 6.63 (d, J= 6.9 Hz, 1H), 6.57 (d, J= 3.5 Hz, IH); BC{'H}
NMR (126 MHz, CDCls) 6§ 153.4, 148.6, 146.9, 145.5, 140.2, 138.1, 134.7, 134.3, 133.0,
129.83, 129.80, 129.6, 129.3, 129.2, 128.9, 128.7, 128.6, 128.45, 128.39, 127.9, 127.8,
127.7,127.5,127.1,125.2,123.5; IR (KBr, cm™") 3054, 2961, 2924, 1563, 1552, 1431, 1409,
1372, 1092, 1072, 1059, 1042, 1025, 826, 775, 768, 699, 549; HRMS (FAB) m/z [M+H]"
calcd for C31HaoNS 438.1311; found 438.1309.

(7.10-Diphenvlacenaphtho|1.2-c]pyridin-9-yl)(p-tolyDmethanone (3bm)
Ph O
(NS
Q’ 4
Ph

3bm

Compound 3bm was prepared according to general procedure using 1b (165.9 mg,
0.5052 mmol) and 2m (218.8 mg, 1.507 mmol). The crude reaction mixture was purified
by column chromatography using toluene/EtOAc (75/25) followed by GPC to afford 3bm
(175.4 mg, 0.3703 mmol, 73% yield) as a light brown solid (m.p. 201.5-202.0 °C). '"HNMR
(500 MHz, CDCl3) § 7.91-7.84 (m, 4H), 7.79 (d, J = 8.6 Hz, 2H), 7.67 (d, /= 6.9 Hz, 1H),
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7.60-7.37 (m, 10H), 7.18 (d, J= 8.0 Hz, 2H), 7.02 (d, J= 6.9 Hz, 1H), 2.36 (s, 3H); *C{'H}
NMR (126 MHz, CDCls) § 194.7, 154.4, 153.1, 146.1, 144.0, 139.7, 135.7, 134.4, 134.1,
134.0, 132.9, 131.7, 130.61, 130.57, 129.9, 129.5, 129.22, 129.18, 129.0, 128.9, 128.7,
128.6, 128.3, 128.0,. 127.91, 127.88, 125.5, 124.3, 21.7; IR (KBr, cm™") 3051, 3029, 1672,
1604, 1548, 1425, 1403, 1329, 1248, 1225, 1173, 1021, 954, 828; HRMS (FAB) m/z [M+H]*
calcd for C3sH2aNO 474.1852; found 474.1851.

4-(7,10-Diphenvylacenaphtho|1.2-c]pvridin-9-yl)morpholine (3bn)
Ph (\o
s
Ph
3bn

Compound 3bn was prepared according to general procedure using 1b (165.8 mg,

0.5049 mmol) and 2n (170.3 mg, 1.519 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (9/1) to afford 3bn (216.5 mg, 0.4914 mmol,
97% yield) as a yellow solid (m.p. 195.6-196.0 °C). 'HNMR (500 MHz, CDCIs) & 7.90 (d,
J=6.9 Hz, 2H), 7.80 (d, /= 8.0 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.64-7.48 (m, 9H), 7.40
(t,J=17.5Hz, 1H), 7.33 (t, /= 7.8 Hz, 1H), 6.93 (d, J = 6.9 Hz, 1H), 3.55 (t, /= 4.6 Hz,
4H), 3.19 (t,J=4.6 Hz, 4H); 3C{'H} NMR (126 MHz, CDCl3) § 158.6, 151.5, 147.5, 140.7,
137.5, 135.1, 134.9, 133.6, 130.0, 129.2, 129.1, 128.6, 128.4, 128.2, 128.0, 127.8, 127.4,
125.7,125.4,124.3,122.8, 121.5, 66.9, 49.8; IR (KBr, cm™") 3049, 2953, 2907, 2887, 2852,
1584, 1569, 1409, 1389, 1362, 1270, 1240, 1116, 958, 826, 776, 703; HRMS (FAB) m/z
[M+H]" calcd for C31H25sN20 441.1961; found 441.1960.

Ethyl 7.10-diphenylacenaphtho|1.2-c]pvyridine-9-carboxvlate (3bo)

Ph
Oyl
. ~N
Ph

Compound 3bo was prepared according to general procedure using 1b (164.2 mg,

3bo

0.500 mmol) and 20 (150.3 mg, 1.517 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc/CH>Cl, (8/1/1) to afford 3bo (195.9 mg,
0.4582 mmol, 92% yield) as a light yellow solid (m.p. 211.8-212.6 °C). 'HNMR (500 MHz,
CDCls) 6 7.93-7.83 (m, 4H), 7.65-7.51 (m, 9H), 7.48 (t,J="7.8 Hz, 1H), 7.41 (t,J="7.7 Hz,
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1H), 6.96 (d, J = 6.9 Hz, 1H), 4.15 (q, J = 7.3 Hz, 2H), 1.03 (t, J = 7.2 Hz, 3H); BC{'H}
NMR (126 MHz, CDCl3) § 166.9, 153.8, 148.1, 146.2, 139.6, 136.6, 133.9, 133.7, 132.8,
132.5, 131.0, 129.8, 129.3, 129.2, 129.1, 128.7, 128.6, 128.3, 128.1, 128.0, 127.9, 125.7,
124.6, 61.3, 13.7; IR (KBr, cm!) 3055, 3026, 2995, 2975, 2954, 2932, 1719, 1555, 1424,
1414, 1375, 1328, 1246, 1221, 1198, 1176, 1108, 1092, 1020, 824, 774, 723, 711, 702;
HRMS (FAB) m/z [M+H]" calcd for C30H22NO> 428.1645; found 428.1644.

Ethyl 2-(7.10-diphenvlacenaphtho|1.2-c]pyridin-9-vyl)acetate (3bt)

Ph
av -
Yad

Ph

Compound 3bt was prepared according to general procedure using 1b (163.5 mg,

3bt

0.4978 mmol) and 2t (286.5 mg, 2.778 mmol). The crude reaction mixture was purified by
column chromatography using toluene/EtOAc (8/2) to afford 3bt (187.0 mg, 0.4235 mmol,
85% yield) as a white solid (m.p. 129.9-130.6 °C). 'H NMR (500 MHz, CDCl3) & 7.90-
7.82 (m, 3H), 7.80 (d, J = 8.0 Hz, 1H), 7.62-7.51 (m, 7H), 7.51-7.47 (m, 2H), 7.44 (t, J =
7.5 Hz, 1H), 7.36 (t,J=7.7 Hz, 1H), 6,73 (d, /= 6.9 Hz, 1H), 4.09 (q, J = 7.3 Hz, 2H), 3.87
(s, 2H), 1.19 (t, J = 7.2 Hz, 3H); BC{'H} NMR (126 MHz, CDCl3) § 171.0, 153.6, 151.4,
146.0, 140.3, 137.3, 134.5, 134.4, 132.8, 131.7, 130.2, 129.8, 129.3, 129.2, 129.1, 128.73,
128.70, 128.6, 128.3, 127.9, 127.7, 127.2, 124.9, 123.5, 60.7, 41.9, 14.2; IR (KBr, cm™)
3058, 2982, 2940, 2925, 1736, 1553, 1423, 1367, 1318, 1184, 1165, 1025, 828, 777, 703,
664, 528; HRMS (FAB) m/z [M+H]" calcd for C31H24NO> 442.1802; found 442.1803.

7.10-Diphenvl-9-(pyrrolidin-1-yl)acenaphtho|1.2-c]pvridine (3bu)

Compound 3bu was prepared according to general procedure using 1b (81.0 mg,

3bu

0.2466 mmol) and 2u (75.0 mg, 0.780 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (98/2) to afford 3bu (99.3 mg, 0.234 mmol,
95% yield) as a orange solid (m.p. 176.1-176.5 °C). 'HNMR (500 MHz, CDCls) § 7.91 (d,
J=17.5Hz, 2H), 7.72 (d, J= 8.0 Hz, 1H), 7.60 (d, J= 8.1 Hz, 1H), 7.58-7.46 (m, 8H), 7.42
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(d, J=6.9 Hz, 1H), 7.34 (t, J= 7.7 Hz, 1H), 7.24 (t, J = 7.7 Hz, 1H), 6.48 (d, J = 7.5 Hz,
1H), 3.33-3.25 (m, 4H), 1.78-1.70 (m, 4H); C{'H} NMR (126 MHz, CDCl;) § 155.2,
151.6, 147.9, 141.3, 139.1, 135.8, 135.7, 133.6, 130.9, 130.0, 129.1, 128.6, 128.4, 128.2,
127.8,127.7,127.2,124.3,123.8, 120.6, 120.2, 117.8, 50.1, 25.6; IR (KBr, cm™') 3050, 3032,
2958, 2868, 1583, 1569, 1550, 1469, 1437, 1343, 1258, 1091, 1019, 768, 703; HRMS (FAB)
m/z [M+H]" calcd for C31H2sN» 425.2012; found 452.2019.

7.10-Diphenvl-9-(piperidin-1-yl)acenaphtho|1.2-c]pyridine (3bv)

B

3bv
Compound 3bv was prepared according to general procedure using 1b (164.2 mg,

0.5000 mmol) and 2v (162.9 mg, 1.479 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (99/1) to afford 3bv (213.7 mg, 0.4873 mmol,
97% vyield) as a yellow solid (m.p. 184.0-184.3 °C). 'H NMR (500 MHz, CDCls) § 7.94-
7.88 (m, 2H), 7.78 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.63-7.46 (m, 9H), 7.38 (t,
J=7.8Hz, 1H), 7.31 (t,J= 7.7 Hz, 1H), 6.91 (d, /= 6.9 Hz, 1H), 3.24-3.10 (m, 4H), 1.52-
1.42 (m, 2H), 1.42-1.32 (m, 4H); *C{'H} NMR (126 MHz, CDCl3) § 160.0, 151.5, 147.2,
140.9, 138.0, 135.4, 135.1, 133.6, 130.1, 130.0, 129.2, 129.0, 128.5, 128.3, 128.0, 127.7,
127.6,127.3,125.4,124.7,124.0, 123.2, 121.2, 50.6, 25.8, 24.6; IR (KBr, cm™") 3048, 2975,
2931, 2912, 2814, 1585, 1572, 1556, 1410, 1370, 1239, 1126, 1090, 1030, 1018, 824, 812,
787, 776, 766, 707, 700, 666; HRMS (FAB) m/z [M+H]" calcd for C3,H27N> 439.2169;
found 439.2174.

N.N-Dibutyl-7.10-diphenylacenaphtho|1.2-c]pyridin-9-amine (3bw)
Ph n-Bu

1
N
O |\ ~n-Bu
Yad

Ph

Compound 3bw was prepared according to general procedure using 1b (163.5 mg,

3bw

0.4978 mmol) and 2w (229.1 mg, 1.485 mmol). The crude reaction mixture was purified
by column chromatography using hexane/EtOAc (99/1) to afford 3bw (230.7 mg, 0.4780
mmol, 96% yield) as a brown-yellow solid (m.p. 142.6-142.9 °C). 'H NMR (500 MHz,
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CDCls) § 7.94-7.89 (m, 2H), 7.76 (d, J = 8.1 Hz, 1H), 7.66 (d, J = 8.1 Hz, 1H), 7.62-7.48
(m, 1H), 7.41-7.36 (m, 1H), 7.29 (t, J = 7.6 Hz, 1H), 6.65 (d, J = 6.9 Hz, 1H), 3.16 (t, J =
7.5 Hz, 4H), 1.41-1.31 (m, 4H), 1.13 (sextet, J = 7.5 Hz, 4H), 0.81 (t, J = 7.5 Hz, 6H);
13C{'H} NMR (126 MHz, CDCL3) § 158.5, 151.2, 147.8, 141.1, 138.6, 135.6, 135.3, 133.5,
130.2, 130.0, 129.2, 129.1, 128.4, 128.2, 127.8, 127.7, 127.6, 127.3, 125.1, 124.0, 123.2,
122.5, 120.8, 51.4, 30.5, 20.3, 14.0; IR (KBr, cm™") 3057, 3033, 2953, 2927, 2867, 2828,
1583, 1569, 1554, 1464, 1449, 1413, 1362, 1344, 1299, 1223, 1125, 1091, 823, 770, 732,
715, 699, 666; HRMS (FAB) m/z [M+H]" caled for C3sH3sN, 483.2795; found 483.2802.

N-Methyl-N.7.10-triphenvlacenaphtho|1.2-c]pyridin-9-amine (3bx)
Me
1

Ph
N
o
~N
Ph

Compound 3bx was prepared according to general procedure using 1b (163.3 mg,

3bx

0.4972 mmol) and 2x (191.6 mg, 1.450 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (20/1) to afford 3bx (216.8 mg, 0.4707 mmol,
95% vyield) as a yellow solid (m.p. 207.5-208.1 °C). 'H NMR (500 MHz, CDCls) § 7.97-
7.89 (m, 2H), 7.81 (d, J= 8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.65-7.49 (m, 4H), 7.43 (t,
J=1.5Hz, 1H), 7.34-7.26 (m, 4H), 7.26-7.19 (m, 2H), 7.08-6.99 (m, 2H), 6.87 (d, J= 6.9
Hz, 1H), 6.78 (t,J=7.5 Hz, 1H), 6.73 (d, J= 8.0 Hz, 2H), 3.29 (s, 3H); 1*C{'H} NMR (126
MHz, CDCls) 6 157.4, 152.6, 149.5, 148.2, 140.4, 136.6, 134.8, 134.6, 133.4, 130.0, 129.8,
129.2,128.7,128.51, 128.47, 128.43, 128.3, 127.8, 127.5, 127.3, 127.2, 126.7, 126.2, 124.5,
122.2,120.8, 120.4, 40.5; IR (KBr, cm™) 3079, 3059, 3025, 2998, 2961, 2924, 2896, 1583,
1571, 1554, 1491, 1424, 1397, 1379, 1352, 1114, 1020, 778, 763, 695; HRMS (FAB) m/z
[M+H]" calcd for C34H2sN2 461.2012; found 461.2020.

9-(Indolin-1-y1)-7.10-diphenvlacenaphtho|1.2-c]pyridine (3by)

Compound 3by was prepared according to general procedure using 1b (165.9 mg,

3by

0.5052 mmol) and 2y (213.8 mg, 1.483 mmol). The crude reaction mixture was purified by
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column chromatography using hexane/EtOAc (9/1) to afford 3by (229.3 mg, 0.4852 mmol,
96% vyield) as a orange solid (m.p. 236.5-237.6 °C). 'H NMR (500 MHz, CDCls) § 7.95-
7.89 (m, 2H), 7.83 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H), 7.63-7.48 (m, 10H), 7.43
(t,J=8.8 Hz, 1H), 7.35 (t, /= 7.8 Hz, 1H), 7.09 (dd, J = 7.7 Hz, 1H), 7.05 (d, /= 7.5 Hz,
1H), 6.90 (d, J = 7.4 Hz, 1H), 6.80-6.70 (m, 1H), 3.43 (t, J = 8.6 Hz, 2H), 3.92 (t, /= 8.6
Hz, 2H); BC{'H} NMR (126 MHz, CDCl3) § 153.7, 152.1, 148.3, 147.4, 140.2, 137.2,
135.0, 134.7, 133.3, 130.7, 130.3, 130.0, 129.2, 129.0, 128.7, 128.5, 128.4, 128.1, 127.8,
127.5, 126.6, 126.1, 126.0, 124.6, 124.3, 123.6, 122.0, 119.7, 113.6, 52.6, 29.1; IR (KBr,
cm) 3054, 3033, 2952, 2892, 2877, 2844, 1560, 1582, 1564, 1582, 1564, 1478, 1460, 1407,
1390, 1363, 1247, 1021, 823, 770, 752, 701, 543; HRMS (FAB) m/z [M+H]" calcd for
CssH25N2 473.2012; found 473.2019.

7.10-Dimethyl-9-(pvrrolidin-1-yl)acenaphtho|1.2-c]pvyridine (3au)

O™

Compound 3au was prepared according to general procedure using 1a (102.9 mg,

3au

0.5037 mmol) and 2u (145.6 mg, 1.515 mmol). The crude reaction mixture was purified by
column chromatography using hexane/EtOAc (98/2) to afford 3au (133.7 mg, 0.4451 mmol,
88% yield) as a yellow solid (m.p. 143.7-144.1 °C). 'HNMR (500 MHz, CDCIs) & 8.03 (d,
J=6.9 Hz, 1H), 7.87 (d, J= 8.0 Hz, 1H), 7.80 (d, /= 6.9 Hz, 1H), 7.72 (d, J= 8.0 Hz, 1H),
7.67-7.58 (m, 2H), 3.64-3.59 (m, 4H), 2.80 (s, 3H), 2.66 (s, 3H), 1.98-1.92 (m, 4H); *C{'H}
NMR (126 MHz, CDCIl3) § 159.6, 147.6, 146.9, 136.72, 136.67, 133.4, 130.1, 128.2, 127.53,
127.51,124.3,124.1, 123.8,120.4, 114.2, 50.6, 25.7, 23.1, 16.5; IR (KBr, cm!) 3054, 2964,
2924,2867, 1596, 1565, 1460, 1419, 1343, 1252, 1186, 823, 771; HRMS (FAB) m/z [M+H]"
calcd for C21H21N2 301.1699; found 301.1704.

8. Procedure for the synthesis of azafluoranthene 3bz (Scheme 4)’
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—_—
Q EtOH reflux, 4 h Q DMSO, H,0 Q
140 °C, 16 h

3bo s 3bz

0 O Ph
KOH agq. Ag,CO3
O oet (5.4 equw | OH (0.1 equiv) | N
I ~N ’ =N ZN
h

To a solution of KOH aq. (5.04 mL, 5.393 mmol, 1.07 M) and EtOH (5.04 mL)
was added azafluoranthene 3bo (427.5 mg, 0.9999 mmol) at room temperature. After the
mixture was stirred under reflux for 4 h, the solution was concentrated on a rotary evaporator.
HCI aq. was added, and the resulting solid was filtered and dried in vacuo to give s1 (380.1
mg, 0.9516 mmol, 95% yield) as a light yellow solid (m.p. 206.9-207.9 °C).

A mixture of s1 (199.7 mg, 0.4999 mmol) and Ag>CO3 (14 mg, 0.051 mmol) in
H>O (452 pL) and DMSO (2.5 mL) was stirred at 140 °C for 16 h. sat. NaHCOs aq. was
added, and the mixture was extracted with Et0. The combined organic extracts were dried
(MgSO0y), filtered, and concentrated on a rotary evaporator. The residue was subjected to
column chromatography (Hexane/EtOAc = 4/1) to give 3bz (166.0 mg, 0.4670 mmol, 93%
yield) as a light yellow solid (m.p. 153.3-154.0 °C).

7.10-Diphenvlacenaphtho|1.2-c]pyridine-9-carboxvlic acid (s1)
Ph
O A
Q’ "
s1

'H NMR (500 MHz, CDCls) § 7.86 (dd, J = 7.5, 1.1 Hz, 2H), 7.85-7.80 (m, 2H),
7.45 (t, J = 7.7 Hz, 2H), 7.38-7.32 (m, 4H), 7.22-7.16 (m, 2H), 7.11 (t, J = 7.5 Hz, 4H);
13C{'H} NMR (126 MHz, CDCls) § 163.2, 152.1, 148.8, 140.6, 138.5, 136.6, 135.0, 134.0,
133.4, 133.0, 132.7, 129.8, 129.7, 129.6, 129.1, 129.0, 128.84, 128.81, 128.2, 128.1, 128.0,
126.9, 125.3; IR (KBr, cm™) 3411, 3058, 3027, 1763, 1560, 1469, 1423, 1378, 1359, 1336,
1308, 1144, 1019, 997, 827, 773, 741, 701, 552; HRMS (FAB) m/z [M+H]" calcd for
CasH1sNO, 400.1332; found 400.1333.

7.10-Diphenvlacenaphtho|1.2-c]pyridine (3bz)
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3bz
"H NMR (500 MHz, CDCl3) & 8.59 (s, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.88-7.82 (m,
3H), 7.72-7.67 (m, 2H), 7.64-7.50 (m, 8H), 7.50-7.42 (m, 2H); *C{'H} NMR (126 MHz,
CDCl3) 6 154.0, 148.8, 144.2, 140.3, 137.5,134.6, 134.2, 132.6, 132.2, 131.1, 129.9, 129.2,
129.03, 128.96, 128.87, 128.81, 128.6, 128.4, 127.9, 127.7, 127.4, 125.0, 123.7; IR (KBr,
cm!) 3046, 3025, 1578, 1558, 1461, 1431, 1311, 1176, 1070, 1019, 977, 911, 824, 772, 703,
524; HRMS (FAB) m/z [M+H]" calcd for C27HisN 356.1434; found 356.1433.

Ph
S
. ~-N
Ph
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9. UV/Vis and Fluorescence Spectra

Absorption spectra were obtained with a JASCO V-650. Fluorescence spectra were
measured on a Shimadzu RF-6000. 9,10-Diphenylanthracene (@r = 0.97)® and fluorescein

(®r = 0.80)° were used as standards for the determination of quantum yields.
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Figure S1. UV-Vis (blue) and fluorescence (orange, excitation at 365 nm) spectra of 3aa

in cyclohexane at 25 °C.
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Figure S2. UV-Vis (blue) and fluorescence (orange, excitation at 376 nm) spectra of 3ba

in cyclohexane at 25 °C.
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Figure S3. UV-Vis (blue) and fluorescence (orange, excitation at 360 nm) spectra of 3ap

in cyclohexane at 25 °C.
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Figure S4. UV-Vis (blue) and fluorescence (orange, excitation at 367 nm) spectra of 3bz

in cyclohexane at 25 °C.
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Figure S5. UV-Vis (blue) and fluorescence (orange, excitation at 357 nm) spectra of 3ao

in cyclohexane at 25 °C.
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Figure S6. UV-Vis (blue) and fluorescence (orange, excitation at 375 nm) spectra of 3bj
in cyclohexane at 25 °C.
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Figure S7. UV-Vis (blue) spectra of 3am in cyclohexane at 25 °C.
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Figure S8. UV-Vis (blue) and fluorescence (orange, excitation at 395 nm) spectra of 3an

in cyclohexane at 25 °C.
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Figure S9. UV-Vis (blue) and fluorescence (orange, excitation at 407 nm) spectra of 3bn

in cyclohexane at 25 °C.
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Figure S10. UV-Vis (blue) and fluorescence (orange, excitation at 443 nm) spectra of 3bu

in cyclohexane at 25 °C.
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Figure S11. UV-Vis (blue) and fluorescence (orange, excitation at 414 nm) spectra of 3bv

in cyclohexane at 25 °C.
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Figure S12. UV-Vis (blue) and fluorescence (orange, excitation at 423 nm) spectra of 3bw

in cyclohexane at 25 °C.
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Figure S13. UV-Vis (blue) and fluorescence (orange, excitation at 420 nm) spectra of 3bx

in cyclohexane at 25 °C.
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Figure S14. UV-Vis (blue) and fluorescence (orange, excitation at 455 nm) spectra of 3by

in cyclohexane at 25 °C.
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Figure S15. UV-Vis (blue) and fluorescence (orange, excitation at 420 nm) spectra of 3au

in cyclohexane at 25 °C.
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Figure S16. Normalized fluorescence spectra of 3bv in cyclohexane (sky blue line), toluene
(pink line), ethyl acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple

line), and acetonitrile (red line) obtained by 440 nm excitation at 25 °C.
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Figure S17. Normalized fluorescence spectra of 3bw in cyclohexane (sky blue line), toluene
(pink line), ethyl acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple

line), and acetonitrile (red line) obtained by 440 nm excitation at 25 °C.
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Figure S18. Normalized fluorescence spectra of 3au in cyclohexane (sky blue line), toluene
(pink line), ethyl acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple

line), and acetonitrile (red line) obtained by 440 nm excitation at 25 °C.
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Figure S19. Normalized fluorescence spectra of 3bz in cyclohexane (sky blue line), toluene
(pink line), ethyl acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple

line), and acetonitrile (red line) obtained by 370 nm excitation at 25 °C.
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Figure S20. UV-Vis spectra of 3bu in cyclohexane (sky blue line), toluene (pink line), ethyl

acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple line), and
acetonitrile (red line) at 25 °C.
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Figure S21. UV-Vis spectra of 3bv in cyclohexane (sky blue line), toluene (pink line), ethyl

acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple line), and
acetonitrile (red line) at 25 °C.
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Figure S22. UV-Vis spectra of 3bw in cyclohexane (sky blue line), toluene (pink line), ethyl

acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple line), and
acetonitrile (red line) at 25 °C.
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Figure S23. UV-Vis spectra of 3au in cyclohexane (sky blue line), toluene (pink line), ethyl

acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple line), and
acetonitrile (red line) at 25 °C.

S39



1.0
—— cyclohexane
toluene
ethyl acetate
0.8 — THF
_ —— DCM
5 —— EtOH
£ 0.6 —— acetonitrile
]
1=
©
2
2 0.4
Q
<
0.2
0.0
I I I I I
300 350 400 450 500

Wavelength / nm

Figure S24. UV-Vis spectra of 3bz in cyclohexane (sky blue line), toluene (pink line), ethyl

acetate (yellow line), THF (blue line), DCM (green line), EtOH (purple line), and
acetonitrile (red line) at 25 °C.
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10. Fluorescence Quantum Yields of 3bu in a Variety of Solvents
Table S1.
LD
!
o2
Ph

3bu
entry solvent @r¢ (nm)®
1 cyclohexane 0.67 (440)
2 toluene 0.76 (440)
3 ethyl acetate 0.59 (440)
4 THF 0.60 (440)
5 DCM 0.75 (440)
6 EtOH 0.62 (440)
7 acetonitrile 0.54 (440)

“Measured at 25 °C. “Excitation wavelengh. ¢Standards for the determination of quantum yields: Fluorescein.

11. Theoretical Calculation

Quantum chemical calculations were performed with the Gaussian 09 program
package.! Geometry optimization and vibrational frequency analysis in the ground state
were performed at the B3LYP/6-311G(d,p) level with the polarizable continuum model
(PCM) in cyclohexane and acetonitrile. The vertical transition energies, contributions of
excitation configurations, and oscillator strengths of the transitions from the ground to the
excited singlet states were estimated by time-dependent DFT (TD-DFT).

Table S2. Cartesian coordinates [A] of the optimized geometries of 3bu, 3bv, 3bw, 3bz,
and 3au in the ground state calculated at the PCM/B3LYP/6-311G(d,p) level in cyclohexane
and acetonitrile. Onsager cavity radius, ao, was calculated at the PCM/B3LYP/6-311G(d,p)
level in cyclohexane.

3bu; ao=6.14 [A]

cyclohexane acetonitrile
atom
X Y Z X Y Z
C -0.093705 2.280115 -0.063487 -0.090064 2.275195 -0.064202
C 0.738919 3.383310 -0.040576 0.743118 3.378645 -0.039267

S41



a0 o@D DD o@D o o000 00zo00c0@n DD D oD o000z aaaan

-1.492921
-2.216584
-3.593577
-4.208324
-4.220086
-3.508307
-2.088438
-1.204629
0.161361
0.823246
-1.605976
-5.301834
-4.024541
1.815423
-1.204873
0.093783
-0.158424
1.251410
-1.269174
1.064861
2.589444
3.194215
3.245815
4.427494
2.692121
4.478364
2.783660
5.074055
4.882783
4.971410
6.033430
-2.544872
-2.775760
-3.499919
-3.946461

2.497168
1.275974
1.346133
0.456854
2.619695
3.801491
3.767023
4.879056
4.678293
5.537179
5.886047
2.655388
4.754036
3.287946
0.204372
0.809056
-1.934130
0.041252
-1.185826
-1.380754
0.702687
1.260174
0.812882
1.901019
1.188474
1.456826
0.393316
2.001132
2.323402
1.534884
2.500799
-1.959354
-2.926570
-1.783553
-3.679039

-0.023132
-0.016854
0.078575
0.109879
0.142964
0.121718
0.044948
0.052260
0.011423
0.025340
0.098934
0.213625
0.173297
-0.058049
-0.068181
-0.087751
0.055168
-0.054963
-0.005253
0.011940
0.024331
-1.109076
1.255824
-1.016505
-2.067692
1.351208
2.142466
0.214993
-1.905489
2.313881
0.288167
-0.002066
0.983478
-1.009773
0.978239

S42

-1.489752
-2.215334
-3.593786
-4.211553
-4.219639
-3.505862
-2.084827
-1.200272
0.166225
0.828633
-1.601132
-5.301900
-4.021005
1.819612
-1.204464
0.096404
-0.161243
1.253043
-1.270708
1.066165
2.589780
3.204495
3.231059
4.434093
2.716330
4.460214
2.762826
5.066126
4.897972
4.942710
6.022526
-2.550596
-2.795480
-3.497114
-3.970149

2493612
1.272916
1.344904
0.457342
2.619537
3.801029
3.764498
4.876671
4.674516
5.532703
5.883687
2.656408
4.754114
3.283507
0.200794
0.803558
-1.940692
0.035239
-1.188448
-1.389289
0.698937
1.256769
0.812884
1.903229
1.179729
1.462141
0.391610
2.007863
2.325657
1.541993
2.511413
-1.956649
-2.887690
-1.809083
-3.635457

-0.028704
-0.029650
0.050917
0.069506
0.112209
0.100807
0.035536
0.047572
0.011772
0.027380
0.092189
0.170989
0.149065
-0.056855
-0.077211
-0.092173
0.037156
-0.059986
-0.013907
-0.006004
0.031650
-1.096274
1.270949
-0.990258
-2.061577
1.379537
2.153727
0.248900
-1.874569
2.347252
0.332143
0.004139
1.021538
-1.016668
1.031272



H -2.028077 -3.081795 1.751818 -2.059516 -3.018922 1.805899
C -4.665295 -2.547595 -1.024480 -4.666714 -2.567778 -1.015361
H -3.320292 -1.058037 -1.794880 -3.310011 -1.109332 -1.823220
C -4.895574 -3.492312 -0.026373 -4.909548 -3.478482 0.011816
H -4.116727 -4.415726 1.755657 -4.151157 -4.343498 1.832301
H -5.389798 -2.408071 -1.819252 -5.384955 -2.449787 -1.818975
H -5.804209 -4.083901 -0.034899 -5.821050 -4.065376 0.015547
C 3.447540 -2.102158 -0.509673 3.459244 -2.097802 -0.506447
C 1.807070 -3.711836 0.288793 1.813269 -3.724110 0.249572
C 3.925560 -3.533022 -0.799284 3.948939 -3.522848 -0.801073
H 3.405403 -1.493330 -1.413749 3.435015 -1.478219 -1.403105
H 4.118325 -1.602556 0.195143 4.109156 -1.606688 0.222958
C 3.186521 -4.370021 0.251391 3.197594 -4.372554 0.230041
H 1.280187 -3.853627 1.233855 1.274701 -3.873575 1.186834
H 1.155450 -4.098885 -0.503333 1.179718 -4.114868 -0.555507
H 5.012282 -3.619997 -0.744325 5.034676 -3.603493 -0.727078
H 3.613783 -3.837506 -1.803095 3.655844 -3.819153 -1.812759
H 3.678758 -4.278692 1.224793 3.671879 -4.285515 1.212443
H 3.130929 -5.430415 -0.001133 3.151843 -5.430813 -0.032068
N 2.102018 -2.284370 0.072132 2.099253 -2.292937 0.040164
3bv; ao=6.44 [A]
cyclohexane acetonitrile
atom X Y Z X Y Z
C 0.323160 -0.903463 -0.033063 0.315753 -0.901464 -0.037421
C 1.401623 0.039307 -0.082910 1.399736 0.036213 -0.079003
C -0.999024 -0.472366 -0.011670 -1.004137 -0.463964 -0.012875
C 1.090662 1.395048 -0.022561 1.095778 1.392890 -0.018445
C 2.669427 -0.710662 -0.170615 2.664719 -0.719427 -0.160052
C 0.916075 -2.261890 0.011860 0.901102 -2.263170 -0.001980
C -1.200732 0.943015 -0.061372 -1.200123 0.952468 -0.055964
C -2.132499 -1.433348 0.133016 -2.139831 -1.423048 0.135013
C 2.104201 2.484322 0.068000 2.117665 2.475854 0.066912
N -0.188427 1.810464 -0.047926 -0.181954 1.815822 -0.040921
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0.358841
-1.170077
-0.751016
-1.853307
1.506305
2.160764
1.166002
1.778728
-0.734138
-1.589702
-0.267212
-0.027162
-0.468401
0.179687
0.777327
-0.463025
1.183379
-0.809503
-2.043625
-1.449401
0.459223
-1.571752



H -4.462787 -2.421014 2.412165 -4.411711 -2.460002 2.451689
C 3.939810 4.597241 0.273759 3.969927 4.576078 0.262271
H 4.778310 3.492095 1.920024 4761576 3.502268 1.952438
H 2.871480 5.469653 -1.379268 2.950640 5.415512 -1.438882
H 5.373880 -3.545173 -0.316415 5.355640 -3.567995 -0.303247
H 3.381392 -5.302737 -0.015556 3.351127 -5.317545 -0.041281
C -5.054831 2.858553 -0.334438 -5.046265 2.883140 -0.339540
H -4.118138 4.273897 1.026160 -4.120441 4.277299 1.049979
H -4.276849 2.641188 1.672605 -4.293374 2.637474 1.674078
H -5.143129 0.722190 0.015391 -5.148916 0.744044 -0.016591
H -5.492655 1.181976 -1.651158 -5.474075 1.224960 -1.682221
H -5.054763 -3.971175 0.565446 -5.053786 -3.966881 0.585248
H 4.649636 5.413062 0.352547 4.686243 5.386383 0.336972
H -6.080028 3.017142 0.013843 -6.074526 3.040996 -0.000744
H -4.904896 3.529165 -1.190419 -4.883235 3.563234 -1.185314
3bw ; a0 = 6.43 [A]
cyclohexane acetonitrile
atom X Y Z X Y Z
C T1388276 2428648 0203478 -1.382204 2429084  0.193809
C 0951934 -3.702917 0512626  -0.942177  -3.706235  0.487738
C -2.779799 -2.220091 0.039625 -2.775521 -2.220799 0.041500
C -3.081398 -0.861801 -0.234888 -3.080816 -0.861254 -0.224498
C -4.401530 -0.528051 -0.468130 -4.404123 -0.526706 -0.440656
H -4.700093 0.485254 -0.701346 -4.707563 0.487638 -0.662730
C -5.393355 -1.542722 -0.398594 -5.395119 -1.542506 -0.366110
C -5.093301 -2.856686 -0.100766 -5.090905 -2.858835 -0.080401
C -3.742931 -3.237555 0.131376 -3.737380 -3.239908 0.135775
C -3.259903 -4.536663 0.443415 -3.250897 -4.541613 0.433930
C -1.907622 -4.745208 0.633080 -1.896091 -4.750688 0.608535
H -1.555044 -5.741104 0.877406 -1.540377 -5.748220 0.840418
H -3.956434 -5.363498 0.534298 -3.945973 -5.369300 0.525142
H -6.425249 -1.265076 -0.583630 -6.429027 -1.264066 -0.537171
H -5.881564 -3.599920 -0.048137 -5.877766 -3.603002 -0.024289
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0.094563
-1.789236
-0.747154
-0.134451

0.588938
-1.427715

0.846963

1.674533

2.282751

2.080136

3.264345

1.977432

3.067580

1.614346

3.661445

3.718790

3.369225

4.426634
-2.401972
-2.273586
-3.415578
-3.153575
-1.477400
-4.287605
-3.509902
-4.163981
-3.048427
-5.059426
-4.845307

2.160961

3.053798

4.473900

3.091278

2.614471

5.399565

-3.927394
-0.149694
-1.110474
1.551404
-0.726137
1.189651
0.655798
-1.691505
-1.626642
-2.695869
-2.545287
-0.854507
-3.610852
-2.762994
-3.539735
-2.483703
-4.380826
-4.253600
2.315724
3.288758
2.460655
4.365409
3.191179
3.546021
1.730011
4.497732
5.104507
3.650717
5.340164
1.142603
0.545971
0.278733
1.215215
-0.385888
-0.243649

0.664354
-0.226756
-0.016811
-0.410201
-0.023873
-0.348426
-0.290393

0.325778

1.585392
-0.561736

1.950629

2.281906
-0.201076
-1.538989

1.058111

2.933242
-0.902526

1.341406
-0.420680
-1.419718

0.534117
-1.478437
-2.147517

0.483994

1.328995
-0.526565
-2.264974

1.238479
-0.568091
-0.373124
-1.384987
-0.880026
-2.258961
-1.737017
-1.984739
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0.105823
-1.788816
-0.743982
-0.136766

0.591262
-1.429940

0.847874

1.676666

2.259625

2.102554

3.239189

1.936887

3.087015

1.657663

3.657294

3.674644

3.404633

4.420096
-2.409475
-2.309707
-3.401084
-3.194391
-1.535510
-4.277941
-3.476380
-4.181300
-3.111876
-5.032997
-4.866363

2.161211

3.052564

4.471874

3.091881

2.608791

5.396037

-3.932624
-0.148741
-1.108759
1.556166
-0.722013
1.190468
0.661433
-1.687174
-1.637064
-2.677583
-2.556036
-0.877852
-3.593521
-2.733921
-3.536691
-2.505854
-4.353011
-4.251148
2.312580
3.259773
2477732
4.333265
3.145873
3.559557
1.765972
4.486942
5.051642
3.679635
5.325901
1.147882
0.554491
0.279077
1.232230
-0.371940
-0.230628

0.625620
-0.225114
-0.021840
-0.409479
-0.027826
-0.349090
-0.290187

0.325348

1.597844
-0.568249

1.969337

2.301086
-0.200680
-1.555745

1.070543

2.961077
-0.906250

1.358403
-0.427449
-1.454958

0.547534
-1.518792
-2.204215

0.491603

1.361439
-0.544940
-2.326741

1.260357
-0.590927
-0.371137
-1.389416
-0.887600
-2.255889
-1.749602
-1.999719



H 4.896603 1.199271 -0.460793 4.896584 1.193828 -0.458221
H 4425919 -0.444187 -0.060439 4.423420 -0.454991 -0.077544
C 6.820431 -0.529773 -1.490272 6.816851 -0.524883 -1.509666
H 4972618 -1.159262 -2.411235 4967383 -1.139433 -2.438858
H 5.438575 0.485329 -2.803519 5.435411 0.510121 -2.807499
H 7.457149 -0.900921 -2.298113 7.452194 -0.885303 -2.323415
H 7.287909 0.374072 -1.087048 7.284695 0.373335 -1.094464
H 6.816184 -1.282412 -0.696050 6.812920 -1.288915 -0.726141
C 2.342752 2.595258 -0.219164 2.349768 2.598982 -0.209121
C 2.150184 3.080322 1.219259 2.161767 3.078086 1.232168
H 1.669826 3.140924 -0.890640 1.682059 3.152635 -0.879470
H 3.366391 2.816471 -0.529740 3.373752 2.817237 -0.518955
C 2.362651 4.591666 1.360638 2.370321 4.589662 1.378579
H 1.141023 2.824649 1.554455 1.156304 2.816513 1.575177
H 2.850342 2.542985 1.869780 2.868139 2.542506 1.877244
C 2.189001 5.089268 2.798607 2.207364 5.080045 2.820337
H 3.366068 4.855465 1.003301 3.369872 4.856805 1.014165
H 1.656920 5.117268 0.706764 1.658330 5.116880 0.732446
H 2.342811 6.169692 2.868912 2.358051 6.160689 2.893476
H 1.183466 4.871259 3.171287 1.205982 4.856594 3.201506
H 2.903614 4.606764 3.472939 2.930236 4.596986 3.485297
3bz ; ao=5.89 [A]
cyclohexane acetonitrile
atom X Y Z X Y Z
C -1.177694 1.309944 0.075431 -1.174430 1.312931 0.066487
C -2.405285 1.931982 0.194445 -2.400200 1.942520 0.171908
C -0.018735 2.118301 -0.002946 -0.010115 2.115214 -0.002858
C 1.162419 1.339552 -0.086718 1.168179 1.330655 -0.074434
C 2.364168 2.005587 -0.229193 2.376078 1.990227 -0.198922
H 3.302562 1.475698 -0.320517 3.312063 1.458353 -0.275012
C 2.368062 3.425836 -0.256129 2.388134 3.410838 -0.224392
C 1.213845 4.174491 -0.140496 1.235708 4.165845 -0.124446
C -0.042028 3.521569 -0.009484 -0.025548 3.519112 -0.009350
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-1.319893
-2.454368
-3.421211
-1.401999
3.319305
1.261534
-3.325552
0.724127
-0.704819
0.747032
-1.385459
1.414850
-0.582088
-2.867030
-3.643233
-3.507562
-5.024216
-3.158351
-4.890310
-2.918420
-5.652534
-5.609219
-5.370598
-6.727839
2.898527
3.552965
3.654967
4.933700
2.966361
5.035720
3.158210
5.680229
5.427351
5.605899
6.755194

4.131892

3.350233

3.831436

5.213561

3.934278

5.258010

1.368137
-0.073656
-0.087591
-2.461236
-1.305612
-1.291692
-2.455979
-1.450197
-0.979138
-2.110187
-1.156276
-0.481905
-2.283961
-2.478992
-1.806934
-0.791701
-2.792208
-1.944568
-1.417160
-2.267683
-0.760133
-2.430708
-2.802262
-0.934595
-0.127227
-1.763619
-3.084000
-0.429034
-1.896622

0.109534
0.215680
0.311182
0.117236
-0.366947
-0.154964
0.268673
-0.036277
0.014178
-0.093624
-0.009872
-0.045743
-0.079989
-0.000074
-1.067738
1.056201
-1.073492
-1.900296
1.051775
1.888458
-0.012114
-1.910521
1.880383
-0.017305
0.002076
-0.897990
0.979820
-0.842569
-1.635006
1.044324
1.705956
0.128179
-1.553401
1.815774
0.176074
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-1.301492
-2.441821
-3.404875
-1.377949
3.341418
1.289493
-3.323536
0.721604
-0.708206
0.736323
-1.393460
1.408010
-0.594809
-2.875767
-3.646508
-3.521225
-5.028590
-3.160194
-4.905117
-2.938385
-5.662547
-5.608570
-5.388674
-6.736068
2.892868
3.546713
3.650895
4.928996
2.964534
5.032984
3.157710
5.676779
5.421277
5.603589
6.750030

4.137227

3.361353

3.846841

5.216869

3.913259

5.246670

1.387052
-0.079598
-0.086970
-2.468117
-1.303192
-1.299276
-2.457166
-1.443214
-0.972089
-2.099134
-1.145168
-0.478243
-2.268602
-2.468102
-1.791547
-0.780357
-2.771856
-1.924753
-1.424974
-2.231553
-0.807024
-2.393862
-2.728560
-0.980224
-0.203973
-1.768255
-3.010229
-0.504843
-1.898973

0.095462
0.190130
0.273819
0.101283
-0.320469
-0.137707
0.236560
-0.028068
0.014909
-0.068581
-0.002443
-0.033864
-0.055859
0.002280
-1.069741
1.058759
-1.079532
-1.900585
1.050154
1.892517
-0.018076
-1.916892
1.876884
-0.026087
0.002260
-0.938565
1.004527
-0.894536
-1.702265
1.056511
1.754894
0.103359
-1.635129
1.843284
0.141287



H -1.062420 -3.429563 -0.134329 -1.078796 -3.426778 -0.096266
3au ; ao=5.30[A]
cyclohexane acetonitrile

atom X Y Z X Y Z

C -1.613276 -1.165599 -0.084366 -1.610110 -1.166035 -0.083687
C -1.995730 -2.493940 -0.078275 -1.989123 -2.496042 -0.077012
C -2.627384 -0.181197 0.028680 -2.627031 -0.183766 0.029186
C -2.082778 1.129824 0.054501 -2.086340 1.129452 0.054593
C -2.959595 2.191597 0.168351 -2.966516 2.189561 0.167680
H -2.616321 3.217989 0.198736 -2.627433 3.217285 0.197721
C -4.354264 1.928582 0.253877 -4.360903 1.922157 0.252896
C -4.872756 0.649758 0.234722 -4.876132 0.641207 0.234438
C -3.997087 -0.467140 0.123156 -3.996644 -0.473498 0.123622
C -4.355765 -1.842403 0.105627 -4.352184 -1.850205 0.106589
C -3.376600 -2.812175 0.012523 -3.369742 -2.817571 0.013751
H -3.666085 -3.857210 0.011023 -3.655840 -3.863350 0.012569
H -5.400019 -2.128835 0.173039 -5.395502 -2.139337 0.174005
H -5.031584 2.771132 0.341895 -5.040324 2.762906 0.340157
H -5.943471 0.492483 0.307673 -5.946213 0.480612 0.307198
H -1.277526 -3.301541 -0.130723 -1.270144 -3.302688 -0.129277
C -0.626505 0.965858 -0.049590 -0.629581 0.969296 -0.048819
C -0.328529 -0.428685 -0.139213 -0.326773 -0.425667 -0.138216
N 1.692136 1.455353 -0.199231 1.688455 1.464611 -0.199153
C 0.978609 -0.869908 -0.293956 0.980788 -0.865015 -0.293271
C 0.420685 1.876414 -0.135915 0.414681 1.882687 -0.136911
C 1.982659 0.146034 -0.227389 1.985168 0.153640 -0.223667
C 3.889973 -1.292384 0.556536 3.896307 -1.303086 0.530538
C 4.324718 0.912852 -0.359591 4.328424 0.926091 -0.332756
C 5.257834 -0.781022 1.033519 5.262938 -0.801000 1.017983
H 3.227767 -1.546959 1.388111 3.236853 -1.584207 1.354739
H 4.015986 -2.190221 -0.056595 4.024135 -2.178772 -0.111856
C 5.652925 0.217636 -0.061956 5.656237 0.222207 -0.054714
H 4276114 1.362112 -1.353734 4.278420 1.396375 -1.317200
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4.124577
5.975937
5.153784
6.016278
6.426116
3.333145
1.302500
2.207098
1.455439
0.493652
0.203686
-0.470658
-0.243671
1.159703

1.708128
-1.592205
-0.260110
-0.313050

0.920843
-0.171915
-2.300335
-2.344882
-2.943590
-2.733256

3.367473

3.664734

3.710410

3.872522

0.366979
1.168120
1.990109
-0.947734
0.252725
-0.237547
-0.648706
-1.255658
0.224479
-1.238965
-0.148216
-0.957391
0.790634
-0.281189

4.136358
5.980732
5.159521
6.015974
6.429872
3.333228
1.303367
2.204286
1.460543
0.491400
0.190948
-0.486059
-0.257890
1.142856

1.705522
-1.615249
-0.302912
-0.288075

0.918060
-0.157859
-2.295778
-2.343186
-2.937939
-2.729489

3.372875

3.665919

3.716764

3.885437

0.413081
1.131195
1.986617
-0.953636
0.274054
-0.227658
-0.649035
-1.260723
0.223530
-1.233979
-0.152623
-0.960928
0.784948
-0.287931
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Table S3. Vertical transition energies, contributions of excitation configurations, and
oscillator strengths, £, of the transitions from the ground state to the first singlet excited state
for 3bu, 3bv, 3bw, 3bz, and 3au calculated at the PCM/TD-B3LYP/6-311G(d,p) level in

cyclohexane and acetonitrile.

compound solvent transition contribution of excitation r
p energy / eV configuration
3bu cyclohexane 2.739 LUMO < HOMO (0.69) 0.229
3bv cyclohexane 2.862 LUMO < HOMO (0.69) 0.248
3bw cyclohexane 2.832 LUMO < HOMO (0.69) 0.237

W o 3930 LUMO < HOMO (0.68) 0184
z cyclohexane . LUMO < HOMO-1 (0.16) '

3au cyclohexane 2.761 LUMO < HOMO (0.70) 0.239
3bu acetonitrile 2.729 LUMO < HOMO (0.69) 0.229
3bv acetonitrile 2.881 LUMO < HOMO (0.69) 0.246
3bw acetonitrile 2.844 LUMO < HOMO (0.69) 0.235

. - i2es  LUMO — HOMO (0:68) 0185
Z acetonitrile . LUMO < HOMO-1 (016) )

3au acetonitrile 2.753 LUMO < HOMO (0.70) 0.242
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12. Procedure for Cellular Experiments

Cell culture.

A human breast adenocarcinoma cell line, SK-BR-3, was cultured in Dulbecco’s
Modified Eagle Medium (D-MEM) supplemented with 10 % fetal bovine serum (FBS), 1 %
penicillin-streptomycin. The cells were maintained at 37 °C in 5% CO2 / 95% air and kept
in a logarithmic growth phase by routine passages every 2—3 days. Prior to the use of cells,

the densities of cells were determined using a hemocytometer.

Cytotoxicity evaluation.

SK-BR-3 cells (5.0 x 10° cells per well) were seeded onto 96-well plates in D-
MEM, and maintained at 37 °C in a 5% CO2 / 95% air incubator for 24 h. After incubation,
the cells were incubated in the medium containing 10 uM azafluoranthenes and 1% DMSO
for 24 h. Next, 10 pL of Cell Counting Kit-8 solution (Dojindo) was added, and the plate
was further incubated at 37 "C. After incubation for 210 min, absorbance at 450 nm was

recorded on a microplate absorbance spectrophotometer to estimate the cytotoxic effects of

azafluoranthenes.
120 120 4 120
100 100 1 100
2 80 2 801 2 80
3 2 3
s 60 S 60 1 S 60
© © ©
O 404 O 4o O 404
20 20 1 20 1
0 0 0
0 1 3 10 0 1 3 10 0 1 3 10
Concentration of 3bz ( M) Concentration of 3bu ( M) Concentration of 3au ( M)

Figure S25. Cytotoxicity of 3bz, 3bu and 3au against SK-BR-3 cells. SK-BR-3 cells were
cultured in the presence or absence of azafluoranthenes at the designated concentrations for
24 h at 37 °C. Results are shown as the mean = S.E. (n = 5).

Cellular imaging and cellular localization of azafluoranthenes.

SK-BR-3 cells (5 x 103 cells) were plated in 35 mm glass-bottom dishes and
cultured for 24 h. Azafluoranthenes were then added to the medium containing 1% DMSO
at a final concentration of 10 uM and incubated for 1 h. After the cells were washed,
imaging by microscopy was conducted. Fluorescent images of azafluoranthenes in cells

were acquired using excitation at 405 or 488 nm and a 526—575 nm band-pass filter for
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emission.

B
(A) Ex. 405 nm (B) Ex. 488 nm

1
1200 = I
800 -

800+

400+

Emission intensity
=
Emission intensity

400

No treat  3bz 3bu 3au 0 No treat  3bz 3bu 3au

Figure S26. Emission intensity obtained from each cell. The fluorescence intensity was
obtained from Figure 4A (A: Excitation at 405 nm) and 4B (B: Excitation at 488 nm).
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(A) 3bu Lyso tracker

Peason's correlation: 0.63

(B) 3bu Mito tracker Merge

Peason's correlation: 0.51

(C) 3bu ER tracker Merge

Peason's correlation: 0.48
Figure S27. Localization of 3bu in SK-BR-3 cells. The cells were incubated with 3bu and
then lysosome (A), mitochondria (B) and ER (C) were stained by organelle markers, Lyso
tracker, Mito tracker and ER tracker, respectively. Right, merged pictures.
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14. 'H, C,

and ’F NMR Charts

- - ~==-- PROCESSING PARAMETERS ----
— s H " .
——Me 2 8 trapezoid( 0[%], om, aom, 100(8] )
. | | < zerofill( 1)
= 2 J ££t( 1, TRUE, TRUE )
—_— _ machinephase
——Me = ) | Ppm
S3 3 ‘
1a
Filename = 02-Shogo 20_proton-1.jdf
Author delta
Experiment proton. jxp
Sample_ld 02-Shogo 20
Solvent 'CHLOROFORM-D
Actual_Start_Time = 23-0CT-2018 20:10
—|| — Revision_Time 23-Nov-2022 1.
| = single_pulse
2 = 1D COMPLEX
= 13107
g = Proton
1 | ‘ - = Proton
- Vi { Dim_Units (ppm]
§° I\ ) JVY Dimensions =x
i — v - site = JNM-ECX500IT
77 76 s 74 73 Spectrometer = DELTA2_NMR
| || ‘ Field Strength = 11.7473579(T] (500 (MHz])
\ X_Acq_Duration = 1 'ussvaoll 1
. s FHE rre -
E| X pars pe VS P~ 23z - :og 15991521 [MHz]
| ( = 5.0(ppm]
| 88 = 16384
eXE 1
0.57277737(8z]
| = 9.38438438 [kHz]
] = 7.50750751 [kiz]
| = Proton
o = 500.15991521 [MHz]
o = 5.0[ppm]
1 = Proton
= 500.15991521 [MHz]
Tri Offset = 5.0(ppm]
Clipped = FALSE
Scans =16
Total_Scans =16
Il Relaxation_Delay = 5[s]
@ cvr_Gain =36
S Temp_Get = 460.0[dC)
g X_90_Width = 11.2[us.
< i X_Acq_Time = 1.74587904(s]
g 3 | X_AngTe = 45[deg]
Qo = S X_Atn = 5.8[dB]
I S S e — S SR X_pulse = 5.6[us]
Irr_Mode = Off
9.0 6.0 50 4.0 3.0 2. 0 TriMode ot
Dante_Presat = FALSE
AN . Initial Wait = 1[s)
CYomomEYmmsa o« ° Repetition Time = 6.74587904[s]
Er88atxdoads 2 8
REEEEEEzEaag g g
TSI A o =
X : parts per Million : Proton
===~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
Me sexp( 2.0[Hz], 0.0[s]
—_— trapezotd( 0131, nm, 80[%], 100(%] )
zerofill( 1)
££t( 1, TRUE, TRUE )
machinephase
Me
1a
Filename = 02-Shogo 20_carbon. jdf
Author = delta
Experiment = carbon.jxp
Sample_Id = 02-Shogo 20
t = CHLOROFORM-D
al_Start Time = 23-0CT-2018 20:13:06
Revision_Time = 24-0CT-2018 11:44:50
Conment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR
Field _Strength = 11.7473579[T] (500 [MEz])
X_Acq_Duration 0. aassnozl:l
X_Domain -
X_Freq = ns 76529768 [Miz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans =4
x mcoluuon = 1.19959034 [Hz]
X_Swe = 39.3081761 [kHz]
X s-np cupp-d = 31.44654088 [kHz]
Irr_Doma. = Proton
Itr_l't.q = 500.15991521 [MAz]
Irr_Offset = 5.0(ppm)
Clipped = FALSE
Scans = 256
Total_Scans = 256
Relaxation Delay = 2(s]
Recvr_Gain =58
,_Ge! = 460.0(dC]
o X_90_Width = 10[us]
g X_Acq_Time = 0.83361792(s]
K| X_Angle = 30[deg]
T ) e . X_Atn = 13(dB)
g e A w bty 2 i D X_Pulse = 3.33333333[us]
2 Irr_Atn_Dec = 21.07([dB]
~~~~~~~~~~~~~~~~~~~~~~ | Irr_Atn_Noe = 21.07([dB]
210020001900180017001600150014001300120011001000900 800 700 600 500 400 300 200 100 0 -10.0 1’:—‘;::;“. :::‘('::]
)\ \ Decoupling = TRUE
/ N\ - Initial Wait =1[s]
0= D awn =3 Noe = TRUE
NEFZEE gERER 2 Noo_Tine Il
mQwvead abqarr N Repetition Time = 2.83361792(s]
FF—%w = dgneg “
aanagd aEmEe
X : parts per Million : Carbon13
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---- PROCESSING PARAMETERS ----

1 { dc_balance( 0, FALSE )
1 I sexp( 0.2[Hz], 0.0[s] )
] 3 ﬁ Ph trapezoid( O[%], O[%], 80[%], 100[%] )
] - —_— zerofill( 1 )
1 ££t( 1, TRUE, TRUE )
o machinephase
o — PPm
——FPh
] 1b Filename = o2-nomuradd_proton-1.3df
< Author = delta
W Experiment = proton. jxp
1 Sample_ld = 02-nomuradd
1 Solvent = CHLOROFORM-D
1 Actual_Start_Time = 20-DEC-2017 1.
Revision_Time = 2-0CT-2022 1
1 Comment: = single_pulse
o Data_Format = 1D COMPLEX
<] Dim_Size = 13107
1 L X_Domain = Proton
] ‘% 3 13 Dim_Title = Proton
] = e Dim Units = [ppm]
4 Dimensions =X
Site = JNM-ECX5001I
Spectrometer = DELTAZ_NMR
S Field Strength = 11.7473579[T] (500 [MHz])
i X_Acq Duration = 1.74587904(s]
X_Domain =10
1 X_Freq 500.15991521 [MHz]
1 X 0ffset = 5.0(ppm]
1 X_Points = 16384
] X_Prescans =1
] X_Resolution = 0.57277737[8z]
o1 X_Sweep 9.38438438 [kHz]
1 X_Sweep_Clipped = 7.50750751[kHz]
1 Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Proton
1 Tri_Freq = 500.15991521 [MHz]
1 Tri Off =
1 Clipped = FALSE
<] =16
-] Total_Scans =16
Relaxation Delay = 5(s]
o Gain =34
3 = 22.6[dC]
g = 7.5[us)
2 | = 1.74587904(s]
= 45[de
Ao SN OLTY LR . . - _ - T $5[deg)
S 1 R B o B A mEn na Fprrrrerrerre =
50 4.0 30 20 1.0 0 Trxfode -
Dante_Presat =
Initial Wait = 1[s]
s Repetition_Time = 6.74587904(s]
g
=
~=--- PROCESSING PARAMETERS ----
(o . de_balance( 0, FALSE )
- 2 & sexp( 0.2[Hz], 0.0(s] )
= S o trapezoid( O[%], O[%], 80[%], 100(%] )
) o zerofill( 1 )
- £££( 1, TRUE, TRUE )
machinephase
=N pachiner
>
s 2y
Al Filename = 02 takahide-32r_proton-3-
Author = delta
Experiment proton. jxp
Sample_lId = 02 takahide-32r
< Solvent = CHLOROFORM-D
~ 2 Actual_Start Time = 7-OCT-2019 12:29:46
2 Revision_Time = 3-0CT-2022 2
S
Comment single_pulse
Data_Format = 1D COMPLEX
= § Dim_Size = 13107
N i X_Domain = Proton
- Dim_Title = Proton
‘ Dim_Units = [ppm]
Dimensions =X
o = JNM-ECXS500II
w Spectrometer = DELTA2_NMR
‘ Field Strength 11.7473579(7] (500 [MBz])
X_Acq_Duration 1.74587904(s]
X_Domain 1H
S I [ 500.15991521 [MHz]
A 5.0(ppm)
16384
1
0.57277737(8z]
- 9.38438438 [kHz]
- 7.50750751 [kBz]
roton
500.15991521 [Mz]
5.0(ppm]
roton
o 500.15991521 [MHz]
o Tri_Offset .0[ppm]
Clipped FALSE
Scan: 16
Total_Scans 16
< Relaxation Delay =5
o Recvr_Gain =34
S 23.6(dc]
g = 7.2[us]
-] = 1.74587904(s)
g = 45[deg]
B o ~ - = 6.8[dB]
o e ey R RRREEET z 35t
= 0
9.0 20 0 0 Zoee
t = FALSE
_Wait = 1(s]
B e N OD & 08 b o Repetition_Time = 6.74587904(s]
gEZE238E8EY g
R REREREEEE g
- CREREEER RSSO S
X : parts per Million : Proton
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abundance

15.0

~=-- PROCESSING PARAMETERS ----

] Me de_balance( 0, FALSE )
1 3 |3 B sexp( 0.2[Hz], 0.0[s] )
1 == > |2 trapezoid( 0[%], O[%], 80[%], 100(%] )
2 « | zerofill( 1 )
7] - ‘ ‘ S £££( 1, TRUE, TRUE )
v I machinephase
1 I PPm.
o
@ ~ZN
o B
a7 Me
] Filename = Me, Ph proton.jdf
< 3aa Author = delta
- Experiment = proton.Jjxp
-1 - Sample_Id = 02-shogo 25
{ “ Solvent = CHLOROFORM-D
< [ Actual_Start Time = 5-NOV-2018 15:2
= &R Revision_Time = 5-NOV-2018 1!
1 Comment single_pulse
o1 o Al - Data_Format = 1D COMPLEX
o] - Dim_Size = 13107
1 X_Domain = Proton
1 Dim_Title = Proton
< Dim_Units = [ppm]
% J 8 Dimensions =X
] 5‘ R Si = JNM-ECX500II
o1 2 Spectrometer = DELTA2_NMR
=4 o Field Strength = 11.7473579(T) (500[MHz])
] | X_Acq_Duration = 1.74587904(s]
I X_Domain =18
fo = X_Freq = 500.15991521 [MHz]
‘ g et g
i = Q X_Points =
= m:‘ 3 X_Prescans =1
w 4 X_Resolution = 0.57277737[Hz]
] [ Xsweep = 9.38438438 [kHz]
1 X_Sweep_Clipped = 7.50750751[kHz]
=) Irr_Domain = Proton
<+ Irr_Freq = 500.15991521 [MHz]
1 ‘ Irr_Offset = 5.0[ppm]
1 | Tri_Domain = Proton
< Tri_Freq = 500.15991521 [MHz]
Ll Tri_Offset = 5.0(ppm]
1 Clipped = FALSE
] Scans =16
Total_Scans =16
i Relaxation Delay = 5[s]
1 Recvr_Gain =34
24 Temp_Get = 23.2[dc]
1 X_90_Width = 6.4[us]
1 X_Acq_Time = 1.74587904(s]
] X_Angle = 45(deg)
S = h X Atn = 5.6[dB]
e T T T T T T | X_Pulse -ai:l“!
Irr_Mode = 0
5.0 4.0 Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait [s]

0.0000 2]

26935

=1[s
Repetition_Time = 6.74587904[s]

abundance

0.7

0.6

0.5

0.4

03

0

i

o
L
S
L]
=g
h R

X : parts per Million : Carbon1

({
N
g
=
b
8

128.1445

3
g
I
=
=
3

123.1369 '

77.2575 .
77.0000

76.7520

/

17.0326 —

23.3660

A A M

i

S

0

~=-- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0(Hz], 0
trapezoid( 0[%],
zerofill( 1 )
£££( 1, TRUE, TRUE )

.0[s) )
0[%], 80[%], 100(%] )

machinephas

ppm

Filename = Me, Ph carbon-1.jdf

Author = delta

Experiment = carbon.jxp

Sample_Id 02-shogo 25

Solvent = CHLOROFORM-D

Actual_Start_Time = 5-NOV-2018 1 2

Revision_Time = 15-MAR-2021 0! 7
t = single pulse decoupled ga

Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title Carbonl3

Dim_Units = [ppm]

Dimensions =x

si = JNM-ECX500I1

Spectrometer = DELTA2_NMR

Field Strength =
X_Acq_Duration

11.7473579(T) (500 [MHz])
0.83361792(s)

X_Domain =13C

X_Freq = 125.76529768 [Miz]
X_Offset = 100[ppm]
X_Points = 32768

X_Prescans 4

X_Resolution 1.19959034 [Hz]

X_Sweep = 39.3081761 [kHz]

X_Sweep_Clipped = 31.44654088[kHz)

Irr_Domain = Proton

Irr_Freq = 500.15991521 [Miz]

Irr_Offset = (ppm]

Clipped = FALSE

Scan: = 256

Total_Scans = 256

Relaxation Delay = 2[s]

Recvr_Gain = 60

Temp_Get = 23.3[dC]

_Width = 9.875[us]

X_Acq_Time = 0.83361792(s]
30 [deg]
10.7[dB]

) = 3.29166667[us]

Irr_Atn_Dec = 27[dB]

Irr_Atn_Noe = 27[dB]

Irr_Noise = WALTZ

Irr_Pwidth 92[us]

Decoupling = TRUE

Initial Wait =1(s]

Noe =

Noe_Time =

Repetition Time = 2.83361792(s]
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M ===~ PROCESSING PARAMETERS ----
i dc_balance( 0, FALSE )
Me s sexp( 0.2(Rz], 0.0(s]
" s INES trapezoid( 0[%], 0[%], nom, 100(%] )
‘ |= oo zerofill( 1, TRUE )
‘ 2 ££t( 1, TRUE, TRUE )
| N | P machinepha:
~N ] ‘
Me
o Filename = 3ab Me,Ph-Me proton.jdf
< = delta
3ab = proton. jxp
= 02_mari nomural3
= CHLOROFORM-D
o Actual_Start_Time = 15-MAY-2021 17:22:47
S Revision = 17-MAY-2021 16:16:12
b T Comment. = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
S Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X
< site = JNM-ECXS00II
b Spectrometer = DELTAZ_NMR
Field Strength = 11.7473579(T] (500 ([MHz])
X_Acq Duration = 1.74587904(s]
X_Domain =18
X_Freq = 500.15991521 [Miiz]
<] X_Offset = 5.0(ppm]
o« T& ™ X_Points = 16384
=1 X_Resolution = 0.57277737(Hz]
X_Sweep = 9.38438438[kHz]
X s-..p Clipped = 7.50750751([kHz]
Irr_Domain = Proton
< Irr_F: = 500.15991521 [Miz]
o~ Irr_Offset = 5.0([ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALSE
Scans =16
o Total_Scans =16
Relaxation Delay = 5[s]
o Recvr_Gain =32
3 HIEEE AN Temp_Get = 23.2[dc]
g X_90_Width = 7.7(us]
] = 1.74587904(s)
g W u‘ ] = 45[deq]
R = 7[dB]
B T T R I B R = 3.85[us]
9.0 8.0 6.0 50 4.0 1.0 0 z %k
3 = FALSE
=7 . = 1(s]
RO ao®me 3 Repetition_Time = 6.74587904(s]
P - b ) R =3
S8IEEIRTRE 5882 g
I i N S S PSRSENEN] =]
Proton

PROCESSING PARAMETERS
dc_palance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], om. nnm, 100%] )
zerofill( 1, TRUE
££t( 1, TRUE, 'rm )
machinephase
= 02-nomural3_carbon-1-2.3d
= delta
= carbon.jxp
| = o02-nomural3
] = CHLOROFORM-D
24 Actual_Start Time = 1-SEP-2017 12:32:12
] Revision_Time = 6-MAY-2021 17:03:22
| Comment: = single pulse decoupled ga
] Data_Format = 1D COMPLEX
3 Dim_Size = 26214
pal) X_Domain = Carbon
< Dim_Title = Carbonl3
;| Dim Units = [ppm)
] Dimensions =
i 4 = JNM-ECX50011
<« Spectrometer = DELTA2_NMR
S Field Strength = 11.7473579[T] (500(MHz])
] X ug_nunnnn = 0.83361792(s]
1 in =13¢
1 = 125.76529768 [MHz]
] = 100 (ppm]
i = 32768
= 1.19959034 [Hz]
= 39.3081761[kHz]
= 654088 [kHz]
= Proton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALS
= 256
Total_Scans = 256
Relaxation Delay = 2(s]
=58
= 23.2[dC]
= 9.8[us]
8 = o.ansuszm
g = 30(deg)
'g 10.7(dB)
3 = 3.26666667[us]
2 = 26.175(dB]
. = 26.175[dB]
= WALTZ
% = 92[us]
/l [ Decoupling -
= ; / I\ s VA Initial Wait = 1[s]
© 9 cmuax-—TagvoAVLD 2849 = Noe =
EE38RFOEnsO8ERg5888 g8¢8 g8 Nou_Tine 2s1
RARIRILALCN T RITRN=RN =S Q% aNS Repetition Time = 2.83361792(s]
P Y B = e e Y B v R N P =
[A3IInooaaaaaagaangaag see e
X : parts per Million : Carbon13
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8.0

7.0

6.0

50

4.0

30

2.0

2.96

293
294

---- PROCESSING PARAMETERS

dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0
trapezoid( 0[%],

-0[s]
om, 80[%], 100[%] )

zerofill( 1, TRUE

g2

=

g ]

| JUMJUL UL .
-g@
T T T T
9.0 7.0 6.0 5.0 .0 3.0 2.0 1.0 0
J ) 1§

e comer—-cuhaeTo @ ® o ©
FESgaEEpggnsas g g2 g
E5a8RERnRs338EE & g e 8
P R NN - @ =

=
X : parts per Million : Proton

Filename

Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Dim_Units
Dimensions

Site
Spectrometer

Field Strength
X_Acq_Duration

X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scan:
Total_Scans

Relaxation_Delay
in

t
Initial Wait
Repetition_Time

02_mari shogo3l_proton-la
delta

proton. jxp

17-APR-2021 15:26:35
10-MAR-2022 14:16:07

XEEEEX]

2
H
5
3
a
&

2
S
|4
&

single_pulse
1D COMBLEX

13107
Proton
Proton
[ppm)

JNM-ECX50011
DELTA2_NMR

11.7473579[T] (500 [MHz])
1.74587904(s]

1B
500.15991521 [MHz]
5.0(ppm]

6384

0.57277737[8z]
9.38438438 [kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0(ppm]

Prot:

500.15991521 [MHz]
5.0(ppm]

FALSE

16

16

HS
zz 9[dc)

Tlus)
1174587904 18]
5 [deg]

RN AN NN
- <

6.74587904(s]

0.2

0.1

abundance
0

159.3539
157.6752
150.0159
145.5806

X : parts per Million : Carbon13

130.8725

113.6081

77.2575 ~
77.0000
76.7520

55.3862

dc_balance( 0,

PROCESSING PARAMETERS ----
msx )

sexp( 2.0[Hz], 0.0[s

trapezoid( 0[%],
zerofill( 1, TRUE

0(‘]

80[\]/ 100(%] )

££€( 1, TRUE, mI )

machinephase
ppm

Filename = 02_mari shogo3l_carbon-la
Author = delta

Experiment. = carbon.jxp

Sample_Id = 02_mari shogo3l

Solvent = CHIOROFORM-D

Actual_Start_Time
Revision_Time

Comment
Data_Format

Field_Strength
X_Acq_Duration
X_Domain

eop
X_Sweep_ Clipped
Irr_Doma:
Irr Freq
Irr_Off:

Total_Scans

Relaxation_Delay
Recvr_Gain

Initial Wait
Noe

Noe_Time
Repetition_Time

17-APR-2021 15:28:54
= 10-MAR-2022 14:20:04

single pulse decoupled ga
1D COMPLEX
26214

arbon
Carbonl3
[ppm]

JNM-ECX50011
DELTA2_NMR

11.7473579(T) (500 [MHz])
o 33361792[ 1

125 76529768 [MHz]
100 (ppm]
32768

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]
Proton
500.15991521 [MHz]
5.0(ppm]

0.83361792(s]
30([deg]

2[dB)
3.73333333[us)
28.46(dB)
28.46(dB)
WALTZ
92[us]
TRUE

NN
"

1(s)
TRUE

[s]
2.83361792(s)
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5.0

abundance

Li

101

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

sexp( 0.2[Hz], 0.0(s]

trapezoid( 0(#], Of
)

zerofill( 1, TRUE

)
%], 80[%], 100(%] )

£££( 1, TRUE, TRUE )

machinephase
ppm

205
203

abandance

§1 %0 79 78 77 76 15 74 73 72 71 70 69

7
Iy e
[AWARARA n
ggzaniel L6 g i
X i e MG : prdice - e
|
Y U7 VU S L
. — [ R N
50 40 30 20 10 0
|
I
v o oo -
2 = 8g g
& S & = 8
2 @ a5 3

Actual_Start_Time
Revision_Time

Comment

Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq

X Offset
X_Points
X_Prescans
X_Resolution
X_Swe:
X_Sweep_Clipped
Irr_Domain
Irr_Freq

Total_Scans

Relaxation_Delay
Recvr_Ga:

t
Initial Wait
Repetition_Time

3ad Me,dioxole proton-2.3
delta

proton. jxp

02_mari nomural7
CHLOROFORM-D

15-MAY-2021 15:10:13
23-Nov-2022 12:32:41

JNM-ECX50011
DELTA2_NMR

11.7473579(T] (500 [MHz])
1.74587904(s]
1H

500.15991521 [MHz]
5.0(ppm]

6384
1
0.57277737(8z]
9.38438438 [kiiz]
7.50750751 [kHz]

roton
500.15991521 [MHz]
5.0(ppm]

roton

500.15991521 [Mz]

5.0(ppn]

FALSE

16

16

5(s]

34

23.3(dc)

7.7[us]

1.74587904 (5]
5(deg]

7(dB]

3.85[us]

ofs

off

FALSE

1(s)

6.74587904 [s]

abundance
0

PROCESSING PARAMETERS

dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0

trapezoid( 0[%],

zerofill( 1, TRUE

[

o[
)

s] )
%], 80[%], 100(%] )

£££( 1, TRUE, TRUE )

210.0

88382 S8%3% 38§ £88 g 2
22858 &8833EI8 82 3 "84 PR
a@5dn afda= a5 & a3 @ =
o a = E = AP P
G3E5E X¥54498 =8 3 NN b

X : parts per Million : Carbon13

X_Sweep

machinephase
Filename = 3ad Me,dioxole carbon.jdf
Author = delta

Experiment = carbon.jxp

Sample_lId = 02-nomural?

Solvent = CHLOROFORM-D
Actual_Start_Time = 12-SEP-2017 17:21:05
Revision Time = 10-MAY-2021 16:19:10
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title = Carbon13

Dim Units = [ppm]

Dimensions =

ite = JNM-ECX500IT
Spectrometer = DELTA2_NMR

Field Strength = 11.7473579[T] (500 (MHz])
X_Acq_Duration = 0.83361792([s]

X_Domain =13c

X_Freq = 125.76529768 [MHz]
X_Offset = 100(ppm]

X_Points = 32768

X_Prescans =4

X_Resolution = 1.19959034 [Hz]

= 39.3081761 [kHz]

X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset

Clipped

Relaxation_Delay
Recvr_Gain

Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

31.44654088 [kHz]
Protor
500.15991521 [MHz]
5.0[ppm]

9.8[us]

0.83361792(s)
.7[dB]

3.26666667 [us]

26.175[dB]

26.175[dB]

WALTZ

92[us]

TRUE

1(s)

TRUE

2(s])
2.83361792(s)
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---- PROCESSING PARAMETERS

] AC | dc_balance( 0, FALSE )
o1 2 m Me sexp( 0.2[Hz], 0.0[s] )
2 2 el I trapezoid( 0[%], O[%], 80[%], 100(%] )
- e zerofill( 1 )
4 | \ £ft( 1, TRUE, TRUE )
o1 I machinephase
3 ppa
- .
o s y _N
o 1
47 v Me
1 e
o I 2 % 3ae Filename 3ae Me,Ph-Ac proton-2.jdf
= Author delta
-1 ] = proton. jxp
] 1 = 02- shogo 32
ol = CHLOROFORM-D
S Actual_Start Time = 19-NOV-2018 20:01:44
-1 Revision_Time = 23-NOV-2022 12:35:30
i1
2 ‘ ‘ -
& =
= | ‘ -
] | =
- \ U -
1 || =
- i L -
] il VALY . = JNM-ECXS00IT
o = DELTA2_NMR
L
] Field Strength = 11.7473579(T] (500(MHz])
4 X_Acq_Duration = 1.74587904[s]
S et g =g g2s803 X_Domai. =18
© == L ] HERRRE X_Freq = 500.15991521 [MHz]
] X Offset = 5.0(ppm)
1 X_Points = 16384
o X_Prescans 1
wi | X_Resolution 0.57277737(Hz]
{ I X_Sweep 9.38438438 (kHz)
1 | X_Sweep_Clipped 7.50750751 (kHz]
<] Irr_Domain roton
< Irr_Freq 500.15991521 [MHz]
1 I ‘ Irr_Offset 5.0(ppm]
] 1 'roton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALSE
=16
Total_Scans =16
Relaxation_Delay
| Recvr_Gain
82 Temp_Get
El 1 X_90_Width
2 X_Acq_Time
E X_Angle
g i X_Atn
B R AR R R AR RARAE Terrrrrvaperererereyes | X_Pulse
50 4.0 3.0 20 1.0 0 Tox ode
Il Dante_Presat
[ /\ Initial Wait 1(s]
®nw - o Repetition_Time 6.74587904 (5]
58 3 8
g = g
o —_ <
---- PROCESSING PARAMETERS ----

04

A

0.3

dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.
trapezoid( 0[%],
zerofill( 1 )

0[s] )
0[%], 80[%], 100[%] )

Field Strength
X_Acq_Duration
Domain

) ans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
in

Recvr_Ga:
Temp_Get
X_90_Width
: Cheymm
2 ) x:nc:
3 X_Pulse
2 | Irr_Atn_Dec
B R e I B R IR D R R T +| Irr_Atn_Noe
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 T
| N1 k | Decoupling
| /N / / S . / I\ [ | Initial Wait
a g-BZ 28R 3888 £Eg8 S8 8 os_zime
@ M b E R E LA Qe o tition_Time
8 b ¢ B38EE8L3Q [NISES 8q = -

X : parts per Million : Carbon13

3ae Me,Ph-Ac carbon.jdf
delta

carbon. jxp

02- shogo 32
CHLOROFORM-D
19-NOV-2018 20:03:58
20-NOV-2018 11:33:16

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbon13
ppm]

JNM-ECX5001T
DELTA2_NMR

11.7473579(T]) (500 [MHz])
0.83361792(s)

13c

125.76529768 [Miz]

100 [ppm]

32768

4

1.19959034 Hz]
39.3081761 [kiz]
31.44654088 (kHz]

'roton
500.15991521 [MHz]
5.0(ppm]

256
256

2(s]
60

23.2(dc)

9.875[us]

0.83361792(s]

30 [deg]

10.7(dB]

3.29166667[us]
7 [dB.

2[s)
2.83361792(s]
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CF, | 7-~7 PROCESSING PARAMETERS ----
M 3 | dc_balance( 0, FALSE )
e sexp( 0.2[Hz], O

=3 .0[s] )
(e 2l trapezoid( O[+], 0[%], 80[%], 100(%] )
B :
zerofill( 1)
I \ ££t( 1, TRUE, TRUE )
/ I machinephase
_N PP
[ {l Me
| | |
3af
Filename = 02- shogo38 again_proton-
= delta
= proton.jxp
02- shogo38 again
Solvent = CHLOROFORM-D
Actual_Start Time = 3-DEC-2018 20:05:04
‘ Revision Time = 11-FEB-2022 11:57:05
Comment -
‘ ‘ Data_Format =
Dim_Size =
Ul X_Domain =
- Dim_Title -
— Dim Units
e Dimensions =
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR

7360
73508

Field Strength = 11.7473579[T] (500 [MHz])
[s]

X_Acq_Duration 1.74587904(s
X_Domain =18
X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]
X_Points = 16384
X_Prescans =1
X_Resolution 0.57277737(8z)
X_Sweep = 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm)
Tri_Domain roton
| Tri_Freq = 500.15991521 [MHz]
| Tri_Offset = 5.0(ppm]
Clipped = FALSE
Scans 7766
Total_Scans = 7766
Relaxation Delay = 5(s]
o Recvr_Gain =34
3 Get = 23.2[dc)
g 6.4[us]
] = 1.74587904(s]
F] \ = 45[deg]
2 - S = 5.6[dB]
S e — — — = 3.2[us]
= off
50 4.0 30 0 oee
| Dante_Presat = FALSE
Initial Wait = 1[s]
- = . Repetition Time = 6.74587904(s]
EEEN =
L] g
PSSt =
PROCESSING PARAMETERS -
a Me CFs dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
73 trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1 )
— N ££6( 1, TRUE, TRUE )
= I machinephase
~N
Me
3af Filename 02- sh -
o = 0go38 again_carbon
s Author = delta
Experiment. = carbon. jxp
Sample_lTd = 02- shogo38 again
Solvent = CHLOROFORM-D
* Actual_Start Time = 4-DEC-2018 1 4
=] Revision_Time = 6-MAY-2021 17:17:09
Conment = single pulse decoupled ga
~ Data_Format = 1D COMPLEX
S Dim_Size = 26214
X_Domain = Carbon
Dim_Title = Carbonl3
Dim_Units = [ppm]
o Dimensions X
S Site = JNM-ECX5001T
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579(T] (500 (MHz])
e X_Acq_Duration = 0.83361792(s]
i X_Domain 3c
X _Freq = 125.76529768 [MHz]
X Offset = 100(ppm)
< X_Points = 32768
= X_Prescans =4
X_Resolution = 1.19959034 [Hz]
X_Swe = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
@ Irr_Domain = Proton
e Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Cli) = FALS]
o Scans = 256
A Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain =58
— Temp_Get 23.1[dC)
= X_90_Width = 9.875[us]
8 X_Acq_Time = 0.83361792(s]
El X_AngTe = 30(deg]
B » N " " N N . L X_Atn = 10.7[dB)
ER=) v “ oy X_Pulse = 3.29166667 [us]
< ! N ! ! Irr_Atn_Dec = 27[dB]
R R P R R B R Coiiiooiopio o Irr_Atn_Noe = 27(dB)
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130. 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 g = WALTZ
rr_Pwidth = 92[us]
| ) )| Decoupli: = TRUE
| / P - / Initial Wait = 1(s]
P Soun o oo TRUE
2200 EREgysaEE gg8 g8 Noo_tine - 201
;g: 3 :z;:’g:;;: :E: : : Repetition_Time = 2.83361792(s)
SRSY ANKASGKAN BER ] =

X : parts per Million : Carbon13
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30.0

abundance

o
€ ]

20.0

10.0

---- PROCESSING PARAMETERS ----

dc_balance( 0, FALS!
sexp( 0.2[Hz], 0.0(
trapezoid( 0[%], O[

)

zerofill( 1, TRUE

E )

s] )
%], 80[%], 100[%] )

£££( 1, TRUE, TRUE )

S
30.0 200 10.0

X : parts per Million : Fluorine19

T

-62.3552

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0

machinephase
ppm

Filename = 02_mari shogo-38_CF3-1.3d
Author = delta

Experiment = single_pulse.jxp
Sample_Id = 02_mari shogo-38

Solvent = CHIOROFORM-D

Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Dim_Title
Dim_Units
Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X Freq
X_0ffset
X_Points
Prescans
X_Resolution

Tri_Freq
Tri_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain

Dante_Presat
Initial Wait
Repetition_Time

15-MAY-2021 16:31:50
15-MAY-2021 17:33:31

single_pulse
1D COMPLEX
26214

Fluori
Fluorinel9
[ppm]

JNM-ECX5001T
DELTA2_NMR

11.7473579(T] (500 [MHz])
0.27787264(s]

19
470.62046084 [MHz)
pm)

1
3.59877101[Hz)
117.9245283 [kHz]
94.33962264 [kHz)
Fluorinel9
470.62046084 [MHz)
5[ppm]

Fluorinel9
470.62046084 [Mz]
5 [ppm)

FALSE

512

512

5(s]
54
23.4(dC]

9.7[us]
0.27787264(s]
45(deg]

1(s]
5.27787264(s]
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abundance

---- PROCESSING PARAMETERS

Br | dc_balance( 0, FaLSE )
‘2 Me sexp( 0.2(Hz], 0.0(s] )
| o trapezoid( 0[%], om, 80[%], 100(%] )
| zerofill( 1, TRUE
{ ~ ££t( 1, TRUE, ml )
:. | I machinephase
1 ~N pen
Me
] 3ag
Filename Me, Ph,Br_proton-2.3df
Author delta
o Experiment proton.jxp
-« Sample_Id 02_mari Me,Ph,Br
1 Solvent CHLOROFORM-D
1 Actual_Start_Time = 23-NOV-2021 1
Revision_Time = 17-DEC-2021 1
Comment: = single_pulse
Data_Format = 1D COMPLEX
Dim_Size 13107
1 X_Domain Proton
o1 Dim_Title Proton
=5 Dim_Units [ppm]
1 Dimensions X
Sif JNM-ECX500I1
1 Spectrometer DELTA2_NMR
Field_Strength 11.7473579[T] (500 [MHz])
X_Acq_Duration 1.74587904(s]
4 X_Domain 1H
] X_Freq 500.15991521 [MHz]
] X Offset 5.0(ppm]
B X_Points 16384
«al X_Prescans 1
q x nnoluuon 0.57277737[Hz]
] 9.38438438 (kHz]
] by s-nop Clipped 7.50750751 [kHz]
Irr_Domain Proton
Irr_Freq = 500.15991521 [MHz]
1 Irr_Offset = 5.0(ppm]
1 Tri_Domain = Proton
| Tri_Freq = 500.15991521 [MHz]
o | Tri_Offset 5.0(ppm]
— Clipped FALSE
1 Scans =16
1 Total_Scans =16
Relaxation Delay = 5[s]
Gain = 42
1 = 23[dc]
1 \ = 7.4[us]
1 i | I i Ik = 1.74587904(s]
= WYY W J . z 555()7::}
B T T R R Rt = 3.7[us]
2.0 1.0 0 ok
= FALSE
o, = 1[s]
Repetition_Time = 6.74587904(s]

0.0006

abundance

0

03

0.2

0.1

g3
=R
va
e
@A

§';
=
3]
v ol
*a

X : parts per Million : Carbon13

122.0686

%

772575~ 2

Ty

700 60.0 500 400 300 200 100 0

77.0000 /*F
233755
17.0230

de_balance( 0,

PROCESSING PARAMETERS
FALSE )

sexp( 2.0(Hz], 0.0(s] )
trapezoid( O([%]), O[%], 80[%], 100([%] )

zerofill( 1, TRUE )

££e( 1, TRUE, TRUE )

machinephase

ppm

Filename = Me,Ph,Br_carbon.jdf
Author = delta

Experiment = carbon.jxp

S le_Id = 02_mari Me,Ph,Br
Solvent = CHLOROFORM-D
Actual_Start_Time = 23-NOV-2021 19:28:45
Revision_Time = 24-NOV-2021 16:10:14

Field _Strength

X_Acq_Duration

X_Domain

X_Fro

X Offset

X_Points

X_Prescans

X_Resolution
CSwi

X_Sweep_Clipped

o
RN

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get.
X_90_Width
X_Acq_Time
X_Angle
X_Atn
X_Pul.
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr_pwidth
Decoupling
Initial Wait
Noe

Noe_Time =
Repetition Time =

RN
-

single pulse decoupled ga
D COMPLEX

26214

Carbon

Carbon13

[ppm]

x

JNM-ECX500IT
DELTA2_NMR

11.7473579[T) (500 [Miiz])
0.83361792(s]
13c

125.76529768 [MHz]

100 (ppm]
32768

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kBz)

'roton
500.15991521 [Mz]
5.0(ppm]

1024
1024

2(s]
58
22.9(dc)

11.7[us]
0.83361792(s]
[deg]

2
2.83361792(s)

S65




NO, ---- PROCESSING PARAMETERS ----
Me <l dc_balance( 0, FALSE )
IS sexp( 0.2(Hz], 0.0(s] )
/ 0\ ala trapezoid( 0[%], om, 80[%], 100(%] )
= N zerofill( 1, TRI
— £££( 1, TRUE, m )
I machinephase
~N ppm
g Me
3ah
Filename = 3ah Me,Ph-NO2 proton 2-2.
( Author = delta
Experiment = proton.jxp
< Sample_Id = 02_mari NO2
o Solvent = CHLOROFORM-D
Actual_Start Time = 7-JUN-2021 20:2.
Revision_Time = 11-FEB-2022 12:0;
Comment = single_pul,
Data_Format = 1D COMPLEX
3 Dim_Size 13107
X_Domain = Proton
Dim_Title = Proton
| Dim_Units = [ppm]
Dimensions =X
Sif = JNM-ECX500II
=) Spectrometer = DELTA2_NMR
- Field Strength = 11.7473579(T] (500 (MHz])
X_Acq_Duration - l 7‘53790‘[
X_Domain =
X_Freq = soo 15991521 [MHz]
X_Offset = 5.0(ppm]
o1 X_Points = 1638
o X_Prescans =
X_Resolution - 0.51271137 [Hz]
/| \‘ 9.38438438[kHz]
/7 X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
< Irr_Offset = 5.0[ppm]
N Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offs = 5.0[ppm]
Clipped = FALSE
Scan: =16
- Total_Scans =16
- Relaxation Delay = 5[s]
. Recvr_Gain =50
S = 23.5[dc]
g = 7.7[us)
= = 1.74587904(s]
s _1 = 45[deg]
2o J Ul j-r1
S 3.85[us]
= Off
Tri ) = off
| Dante_Presat = FALSE
. 7I\ | Initial Wait = 1(s)
Xo—TNASS== 9 “ Repetition_Time = 6.74587904[s]
FERIXCEA3T & ]
ShmIESSERS 8
Gat3IXLIERR § 2
0606 06 06 1N N N S 1 N -
X : parts per Million : Proton
1 NO - PROCESSING PARAMETERS
1 Me 2 de_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s]
trapezoid( 0[%], nm wm, 100[3] )
zerofill( 1, T
N ££6( 1, TRUE, o )
| machinephase
~ZN
= Me
s
1 3ah
| Filename = 3ah Me,Ph-NO2 carbon 2-1.
i = delta
1 = carbon. jxp
] = 02_mari NO2
o 1 = CHLOROFORM-D
== Actual_Start_Time = 7-JUN-2021 20:25:27
S Revision_Time = 11-FEB-2022 12:04:19
% 1 nt = single pulse decoupled ga
=5 Data_Format = 1D COMPLEX
= Dim_Size = 26214
] X_Domain = Carbon
o Dim_Title = Carbonl3
g 1 Dim Units = [ppm]
{ Dimensions =X
| site = JNM-ECXS00IT
8] Spectrometer = DELTA2_NMR
=l

0.04 0.05

0.02 0.03

01

abundance
0

X : parts per Million : Carbon13

233755
17.0230

g5
23
e
88

155.2047 .
150.6740 .
147.4501 -
1473642~ —
145.8858
130.6912 °
1256550

Field Strength
X_Acq_Duration
X_Domain
X_Freq

X_Off:

*
o
¥
H
H
£
H
R

Total_Scans

Relaxation_Delay
ain

Initial Wait
Noe

Noe_Time
Repetition_Time

11. 7473579!‘!) (500 [MHz])
0.83361792[s

125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kiz]

roton
500.15991521 [MHz]
-0[ppm]

7680
7680

2(s]
60

23.4[dc)

11.2[us]

0.83361792([s]

30(deg]

12(dB]

3.73333333[us)
8.46[dB:

2(s]
2.83361792(s]




PROCESSING PARAMETERS ----

=E| - M COMe | 4c parance( 0, FaLSE )
=1 (o0 s e sexp( 0.2[Hz], 0.0(s] )
| = trapezoid( 0[], O[%], 80[%], 100[%] )
q zerofill( 1, TRUE )
\ £ft( 1, TRUE, TRUE )
- | machinephase
= ~N ppm
Me
3ai
1 2 (2 " Filename mari-131 Me,Ph-COOMe prot
k| - 28 Author = delta
| & Experiment. = proton. jxp
Sample_lTd = 02_maril3l
i Solvent = CHLOROFORM-D
] Actual_Start_Time = 30-APR-2021 2
| Revision_Time = 23-NOV-2022 1
2 Conment = single_pulse
1 Data_Format = 1D COMBLEX
Dim_Size = 13107
X_Domain = Proton
g Dim_Title = Proton
Ll é Dim_Units = [ppm]
3 io Dimensions =X
| site = JNM-ECXS00II
E| Spectrometer = DELTA2_NMR
< Field Strength = 11.7473579[T] (500 [MHz])
v X_Acq Duration = 1.74587904(s]
| X1 n =11
| X_Freq = 500.15991521 [MAz]
1 X_Offset = 5.0(ppm)
2 | X_Points = 16384
< X_Prescans =1
H X_Resolution = 0.57277737[Hz]
] Csweep = 9.38438438 [kHz]
| X_Sweep_Clipped = 7.50750751[kHz]
CE| Irr_Domain = Proton
o i Irr_Freq = 500.15991521 [MHz]
3 Irr_Offset = 5.0(ppm]
| Tri_Domain = Proton
| | Tri_Freq = 500.15991521 [MHz]
o M\‘ / Tri_Offset = 5.0(ppm]
I g Clipped = FALS
| Scans =16
| Total_Scans =16
Relaxation Delay = 5[s]
=34
8 = 23(ac]
g = 7.7[us]
‘g 1 | l = 1.74587904(s]
| ) 45(deg]
e — M o . A pr el
+ T T T T T T = 3.85[us)
9.0 8.0 6.0 5.0 4.0 3.0 2.0 1.0 0 s
I | | = FALSE
//‘ NS | y =1(s
aNbnaN®RaOa® w s o o Repetition Time = 6.74587904(s]
$S380ngdERS T 2 S 2 3
ZE58IERREEY S g ¢ g
6 06 = S e “ PRI S
: Proton
COzMe - PROCESSING PARAMETERS ----

3ai

0.6

0.4

abundance

dc_balance( 0, FALSE )

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

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

£££( 1, TRUE, TRUE )

156.5973 ——

a
a
@
<
=
o
3

X : parts per Million : Carbonl

150.2734 ~
145.5806

1454470 —
129.6897
129.4608

52.1431

233469
16,9562 —

machinephase
ppm
Filename = mari-131 Me,Ph-COOMe carb
Author = delta
Experiment. = carbon.jxp
Sample_Id = 02_maril3l
Solvent = CHLOROFORM-D
= 30-APR-2021 2

Actual_Start_Time
Revision_Time =

4
1-MAY-2021 20:30:50
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

im = 26214
Carbon
Carbon13
[ppm]

X

JNM-ECX5001T
DELTA2_NMR

Field Strength
X_Acq Duration =

11.7473579(T] (500 [MHz])
0.83361792(s]

13c
125.76529768 [MHz]
]

= 100 (ppm]
= 32768
=4
= 1.19959034 [Hz]
X_Sweep 39.3081761 [kHz)
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Clipped = FALSE
256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain = 60
Get = 23[dC)
X_90_Width = 11.2[us]
X_Acq_Time = 0.83361792(s]
X_Angle = 30(deg)
X_Atn = 12[dB]
X_Pulse = 3.73333333[us)
Irr_Atn_Dec = 28.46[dB)
Irr_Atn_Noe = 28.46[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92(us)
Decoupling = TRUE
Initial Wait =1(s)
Noe = TRUE
Noe_Time = 2(s)
Repetition Time = 2.83361792(s]

S67




1 ~=--- PROCESSING PARAMETERS ----
re dc_balance( 0, FALSE )
[ = xp( 0.2[Hz], 0.0(s] )
J 4= trapezoid( 0[%], 0[%], 80[%], 100[%] )
| ( “ zerofill( 1)
| | £££( 1, TRUE, TRUE )
machinephase
L g
) |
Filename = Me,NPh proton-1.jdf
Author = delta
Experiment = proton. jxp
Sample_Id = 02-kahol13-9-25
Solvent = CHLOROFORM-D
Actual_Start Time = 30-AUG-2016 14:22:16
Revision_Time = 11-FEB-2022 12:10:55
Comment = single_pulse
| § Data_Format = 1D COMPLEX
o 5 Dim_Size = 13107
~ : X_Domain = Proton
° Dim_Title = Proton
Dim Units = [ppm)
Dimensions =X
=Y site = JNM-ECX500IT
-3 ] 252 Spectrometer = DELTA2_NMR
Lx Field Strength = 11.7473579(T] (500 ([MHz])
S X_Acq Duration = 1.74587904(s)
< § ‘S x:DaELn =1
n X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]
X_Points = 16384
P, X_Prescan: =1
< X_Resolution = 0.57277737[Hz]
X_Sweep = 9.38438438[kHz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
o Irr_Freq = 500.15991521 [MHz]
o - ‘ Irr_Offset = 5.0(ppm]
I Tri_Domain = Proton
| | N Tri_Freq = 500.15991521 [Mz]
! ! ! Tri_Offset = 5.0(ppm)
< Clipped = FALSE
o Scans =16
Total_Scans =16
Relaxation_Delay = 5[s]
0 2 Recvr_Gain =34
S = 23.4[dC)
g = 6.7[us]
2 = 1.74587904(s]
- D 0.V (| - - S Al VSN N = Sldesl
_E o U 1 Wil 1 - = 3.5[dB]
o - e . D R s P . = 3.35[us]
= off
6.0 5.0 4.0 3.0 1.0 0 - off
‘ ‘ = FALSE
. = 1(s])
IIz NSLTIRReS9R ) = = 6.74587904(s]
HS® moShmmxIoTE ] S
CCE 285288 addda8 8= 8
60606 NN R S
X : parts per Million : Proton
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
Filename = Me,NPh carbon.jdf
Author = delta
Experiment = carbon.jxp
sample_Id = 02-kahol13-9-25
Solvent =
Actual_Start_Time = 30-AUG-2016 10:34:36
Revision_Time = 30-AUG-2016 11:11:23
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
~ X_Domain = Carbon
< Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X
site = JNM-ECXS00IT
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579(T] (500(MHz])
= 0.83361792(s]
=13
= 125.76529768 [Miz]
= 100 (ppm]
= 32768
) =4
X_Resolution = 1.19959034 [Hz]
= X_Sweep = 39.3081761 [kHz]
o X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Doma: = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Clipped = FALSE
Sean = 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain = 60
‘emp_Get = 23.5[dC)
X_90_Width = 10.6[us]
§ = 0.83361792(s]
g = 30[deg]
So- = 12.5[dB]
g = 3.53333333[us]
] = 26.25[dB]
= 26.25(dB]
= WALTZ
= 92[us]
= TRUE
/ = 1(s]
by g 888 23 oo
2 3 289 S Noe_Time = 2[s)
a T S a3 @ on Repetition Time = 2.83361792(s]
S o S8 - e =
& S (NN g =2

X : parts per Million : Carbon13
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~=--- PROCESSING PARAMETERS ----
s dc_balance( 0, FALSE )
74 . [3 ¢ sexp( 0.2[Hz], 0.0(s
(X 2 B cnp"om( om, om, aom, 100(%] )
o & zerofill( 1
A / ££e( 1, -rml, TRUE )
- machinephase
\ 3 | ppm
s 3 |
=E ) T - /
& ( /
Filename = 3ak Me,O-5ring proton-3.j
o ' = delta
% | = proton.jxp
[ = o2-nomura
Solvent = CHLOROFORM-D
Actual_Start Time = 3-JUL-2017 11:16:58
P - Revision_Time = 23-NOV-2022 12:53:20
= Comment = nnqx. ,_pulse
& Data_Format = 1D COMPLEX
4 Dim_Size 1
2o X_Domain = Proton
°. Dim_Title = Proton
A Dim Units [ppm)
Dimensions =X
. site = JNM-ECXS00II
(%8 Spectrometer = DELTAZ_NMR
=] S |e
v | ! Field Strength = 11.7473579(T] (500 (MHz])
X Acgburation = 1.74587904(s
X_Domain =
| X_Freq = 500 15991521 [MHz]
=) X_Offset = 5.0[ppm]
<] [ X_Points = 153!4
X_Prescans =
‘ X _Resolution o.51277731 (8z]
‘ ‘ X_sweep = 9.38438438 [kHz]
- | X_Sweep_Clipped = 7.50750751 [kHz]
Pt ) I /) U Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm)
Tri_Domain = Proton
= 500.15991521 [MHz]
< Tri_Offset 5.0([ppm]
o~ Clipped = FALSE
Scans =16
Total_Scans =16
=) Relaxation Delay = 5([s]
o= -_Gain 36
3 = 23.4[dC)
g = 7.5[us]
= = 1.74587904[s]
3 od- U A - S N A -
Gl
N — S — S . .
= off
50 4.0 3.0 20 1.0  oe
= FALSE
B Ly = 1(s]
NI N —OO T NN AN = OOE 00— o= Repetition Time = 6.74587904(s]
SEICSYxERRCE8ETRAc RSy I3
AR EIATT LI NS nR 28
CoREISRXECEEIBARSREE &
R R SN ARV R RV RV R0} ISR
X : parts per Million : Proton
Me - PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
]\ sexp( 2.0[Hz], 0.0(s] )
trapezoid( 0[%], O[], 80[%], 100[%] )
N (o) zerofill( 1
I ££t( 1, TRUE, TRUE )
machinephase
~N ppm.
Me
3ak Filename = 3ak Me,0-5ring carbon.jdf
Author = delta
Experiment = carbon.jxp
Sample_lId = o2-nomura
Solvent = CHLOROFORM-D
| Actual_Start Time = 3-JUL-2017 11:21:43
~ Revision_Time = 3-JUL-2017 12:37:11
o

abundance

co=a
2838
S588
2383
FEES
n

X : parts per Million : Carbon13

135.7561

.

77.2575

IcogereRyn S3 23
SSReNSR8EN 8 &
SIF2CEFTEN & g
GReYSERESIN 4 S
v BEE LT == =
SEABERELIAG == 54

23.4709

16.3839

nt = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title Carbonl3
Dim_Units = [ppm)
Dimensions =
Site = JNM-ECX500IT
Spectrometer = DELTA2_NMR
Field Stremgth = 11. 7113579[71 (500 [MHz])
X_Acq_Duration = 0.83361792(s]
CDomain =
X_Freq = 125.76529768 [MHz]
X Offset = 100 ([ppm]
X_Points = 32768
X_Prescans =4
X, l.lel\lt.icn = 1.19959034 [Hz]
X8y = 39.3081761 [kHz]
X snnp cnp‘ad = 31.44654088 [kHz]
Irr_Doma. = Proton
Irr 1 !'nq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Clipped = FALSE
Scans = 256
Total_Scans = 256

Relaxation Delay = 2[s]
Recvr_Ga! 58

23.3[dc)
9.8[us]
0.83361792(s]
30(deg]
10.7(dB)
3.26666667 [us]
26.175([dB]
26.175[dB]
WALTZ

92[us]
TRUE

Initial Wait
Noe

Noe_Time
Repetition_Time

2.83361792(s]
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6.0

]
<

20

abundance

3
b

Tan

1.00

0.8%s

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
e sexp( 0.2[Hz], 0.0[s] )
=, trapezoid( 0[%], O[%], 80[%], 100(%] )
S zerofill( 1, TRUE )
= «N ££t( 1, TRUE, TRUE )
2 machinephase
ppm
Filename = 3al Me,fran proton-3.jdf
= delta
= proton.jxp
= 02_mari moe-4
Solvent = CHLOROFORM-D
Actual_Start Time = 4-JUN-2021 14:48:38
Revision_Time = 23-NOV-2022 12:55:10
Comment. = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
im_Units = [ppm]
Dimensions =X
site = JNM-ECX500I1
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579(T] (500 (MHz])
X_Acq Duration = 1.74587904(s]
X_Domain =18
X_Fre = 500.15991521 [MHz]
X_Off: = 5.0(ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.57277737(Hz]
X_Sweep = 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALSE
bl Scans =16
Total_Scans =16
Relaxation Delay = S[s]
Recvr_Gain =34
= 23.4[dc]
= 7.7[us)
i = 1.74587904(s]
L A = 45[deg)
Y L P W - - 7(aB)
P e = 3.85[us]
= off
3.0 1.0 = off
I = FALSE
/\ 3 = 1[s]
o s Repetition Time = 6.74587904(s]
=7 S
=& g
e S

at]
=]

0.2

0.1

abundance
0

X : parts per Million : Carbon1

77.0000
76.7425
23.3088
17.0516

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

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

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

£££( 1, TRUE, TRUE )

machinephase
ppm
Filename = 3al Me,fran-1.jdf
Author = delta
Experiment. = carbon. jxp
Sample_td = o2-nomurald
= CI FORM-D
Start_Time = 5-SEP-2017 2

5
Revision_Time 28-MAY-2021 1 8

Comment

single pulse decoupled ga
1D COMPLEX

= 26214
Carbon
= Carbonl3
= [ppm]

x

JNM-ECXS00IT
= DELTA2_NMR

11.7473579(T] (500 [MHz])
0.83361792(s]
1

3¢

125.76529768 [Mz]
100 [ppm)

32768

4

1.19959034 (Hz)
39.3081761 [kHz]
31.44654088 [kiiz]

roton
500.15991521 [MHz]
5.0(ppm]

"
N
o
a

9.8[us]
0.83361792(s]
9]

10.7(dB)
3.26666667 [us]
26.175[dB]
26.175[dB)
WALTZ

92[us]
TRUE

Initial Wait
Noe
Noe_Time

2(s;
tition Time = 2.83361792(s]
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1 ~--- PROCESSING PARAMETERS ----
Me O . = dc_balance( 0, FALSE )
1 i /A sexp( 0.2[Hz], 0.0[s] )
1 [ trapezoid( 0[%], O[], 80[%], 100(%] )
N { [ zerofill( 1)
I A f££t( 1, TRUE, TRUE )
~N 1 [ machinephase
|
J
1 Me 4 J
|
2 3am
1 Me,0-Ph-Me proton 1-3.jdf
1 = delta
] I = proton. 3xp
i = 02-kahol71
o = CHLOROFORM-D
< Actual_Start_Time = 27-JAN-2017 18:59:02
1 ‘\“ Revision_Time = 23-NOV-2022 12:58:06
1 Comment = single_pul.
1 | I ‘ Data_Format = 1D COMPLEX
1 | Dim_Size = 13107
| / - X_Domain = Proton
bl Dim_Title = Proton
] Dim _Units = [ppm]
1 ‘ ‘ 28 |2 Dimensions =x
] //IN @ | e si = JNM-ECX500IT
] # 533§ Er B Spectromster = DELTA Jom
o I 38 a8 ag SRERERR
< X:piler M : v J Field Strength = 11.7473579[T] (500 ([Miz])
] X_Acq_Duration = 1.74587904(s]
Sg 8 X_Ds in = 1H
] I |2 = 500.15991521 [MHz]
] = 5.0(ppm]
1 = 16384
<] =1
| X_Resolution = 0.57277737[Hz]
] X_Sweep = 9.38438438 [kHz)
1 X_Sweep_Clipped = 7.50750751 [kHz]
] Irr_Domain = Proton
1 Irr_Freq = 500.15991521 [MHz]
o] Irr_Offset = 5.0(ppm)
1 Tri_Domain = Proton
] Tri_Freq = 500.15991521 [MHz]
1 Tri_Offset = 5.0[ppm]
] Clipped = FALSE
1 s =16
i Total_Scans =16
<]
i | Relaxation Delay = 5(s]
o 1 =36
3 = 22.4[dc]
g = 6.7[us)
9 = 1.74587904(s]
£
E J = 45[deg]
2o WU LA LA A e
S — —— S —— R — - = 3.35[us)
= off
50 4.0 30 20 1.0 0 - oee
t = FALSE
; 7 / _Wait = 1(s)
o nOS MmN ® S To o Repetition_Time = 6.74587904(s]
23w 3Te BT A o oa 8
S2=28883%828848487 &= S 8
6 %6 o6 % 6 06 = 1~ PSERSIIN S
X : parts per Million : Proton
- PROCESSING PARAMETERS ----
- Me o) dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
trapezoid( 0[%], O[%], 80[%], 100(%] )
A zerofill( 1, TRUE )
I ££t( 1, TRUE, TRUE )
~N machinephase
ppm
Me
3am
Filename = Me,0, Ph,Me_carbon.jdf
4 = delta
= carbon.jxp
= 02_mari Me,O,Ph,Me
| = CHLOROFORM-D
Actual_Start_Time = 23-NOV-2021 20:21:53
R Revision_Time = 24-NOV-2021 16:10:45
Comment = single pulse decoupled ga
= 1D COMPLEX
= 26214
= Carbon
1 = Carbonl3
i [ppm]
=X
= JNM-ECXS001T
= DELTA2_NMR
Field Strength = 11.7473579[T] (500 ([MHz])
X_Acq Duration = 0.83361792(s]
= 13C
= 125.76529768 [MHz]
100(ppm]
= 32768
— 4
< = 1.19959034 [Hz)
X_Sweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kiz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irz_Offset = 5.0(ppm]
Clipped = FALSE
Scans = 3194
Total_Scans = 3194
Relaxation_Delay = 2[s]
Recvr_Gain =58
Get = 23[dC)
= 11.7[us]
g = 0.83361792(s]
= 30[deg]
-] = 12.3(dB]
I = 3.9[us)
< = 28.39(dB)
= 28.39(dB]
T2

T T T T T T T T T T
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
J

= 92[us]

\‘ 7 / = \WUE

|/ PIARMNS S - / I\ Initial Wait = 1(s]
) w MY =D~ 2w TS Noe -
2 2 ggrggagss BE2 388 Hoe_rine = 205)
S ] xS TN S M= © o0 =~ Repetition Time = 2.83361792(s)
3 3 = A R P ce% Amw =
£ 3 SR23888483 ERE qs<

X : parts per Million : Carbon13
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~=--- PROCESSING PARAMETERS ----
| dc_balance( 0, FALSE )
g sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], om, 80[%], 100[%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase
ppm
reference( 0.00011(ppm], O[ppm] )
reference( -0.0[ppm], O[ppm] )
2 Filename = Me,N-O proton-4.jdf
° Author = delta
P 2 Experiment = proton.jxp
b - Sample_Id = 02-Moe-38
= Solvent = -D
2 Actual_Start Time = 17-JAN-2018 11:48
- Revision_Time = 23-NOV-2022 12:59:40
z Comment: = single_pulse
=) - Data_Format = 1D COMPLEX
- 2 [= Dim_Size = 13107
. | = X_Domain = Proton
.° i Dim_Title = Proton
is Dim_Units i ]
i Dimensions =
== Site = JNM-ECX500IT
o Spectrometer = DELTA2_NMR
< ‘ ‘ L |
[ 11\ 942 Field _Strength =11. 7:13575[11 (500 [MHz])
P [ oe i X_Acq_Duration = 1.74587904(s]
Fi a38¢ 1 X_Domain =
X : prf e Millon: Profes ™ o X_Freq = 500.15991521 [MHz]
X_Offset = 5.0(ppm]
S ~ X_Points = 16384
o e X_Prescans =
o X_Resolution = 0.57277737[Hz]
‘ X Sweep. = 9.38438438 [kHz]
X_Sweep_ cupp-a = 7.50750751 [kHz]
= Proton
=} = 500.15991521 [MHz]
1 = 5.0[ppm)
N = Proton
= 500.15991521 [MHz]
= 5.0[ppa]
= FALSE
| =16
. =16
- = sm
g = 22 41dc)
= 7.5[us]
2 = 1.74557901 [s]
E | = 45[deg]
2o e = 4.4[dB]
. . e SR ———— = 3.75[us)
= off
6.0 50 0 - off
ante_Presat = FALSE
- = / . / I\ Initial Wait =1[s]
P R P To~ —a®®n o Repetition Time = 6.74587904(s)
foAndnaleagemnmna —Z8m S8R G S
2S5 2828EELEETET 2583 88338 g
0608 I N N NN N~~~ PR R R R RN RN 3
X : parts per Million : Proton
g - PROCESSING PARAMETERS -
1 dc_balance( 0, FALSE )

v
S

03

0.2

abundance

sexp( 2.0[Hz], 0.

0[s]
trapezoid( 0[%], 0[%], snm, 100(%] )

zerofill( 1 )

£££( 1, TRUE, TRUE )

machinephase

ppm
reference( 77.11756(ppm], 77[ppm] )

210020001900180017001600150014001300120011001000 90.0 80.0 700 60.0 500 40.0 30.0 200 100 0
1§

)

160.6320 ——
148.2894 —
146.9064
136.2234

X : parts per Million : Carbon13

117.8813
77.2575
77.0000 7/
76.1425
67.2328

509795

23.0799

15.2012

Filename
Author

riment
sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Dim_Title
Dim_Units
Dimensions
site

Spectrometer

Field Strength
X_Acq_Duration
X_Domain

x u-oluuen

x s-.p Clipped
Irr_Domain
Irr_freq
Irr_Offset
Clipped

Scans
Total_Scans

mnunon _Delay

Initial Wait
Noe

Noe_Time
Repetition_Time

Me,N-O carbon-1.jdf

17-JAN-2018 11:52:40
15-MAR-2021 10:07:24

newnwuw
goa
NE 6
§»-
v
w
®

single pulse decoupled ga
D COMPLEX

252)0

Carbon13
= [ppm]

X
JNM-ECX50011
= DELTA2_NMR

11. 1413579[1] (500 [MHz])
o 83361792[

lzs 76529768 [MHz]

100([ppm]
32768

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]
Proton
500.15991521 [MHz]
5.0(ppm]

FALSE

256

256

2(s]
8

22.5[dC]

9.8[us]
0.83361792(s)
30[deg]
10.7(dB]
3.26666667 [us]
26.175[dB]
26.175[dB]
WALTZ

2
2.83361792(s)

S72




=R —-
— Me
sexp( 0.2[Hz], 0.0(s] )
COZEt trapezold( 0[4], am. 80[%], 100(%] )
S zerofill( 1)
£ft( 1, TRUE, TRUE )
= | s machinephas
~N ppm
reference( -0.01134(ppm), O[ppm] )
L] Me
| 3ao0 Filename = Me,COOEt proton-2.jdf
= delta
= = proton.jxp
= 02-Moe-39
Solvent = CHLOROFORM-D
Actual_Start_Time = 18-JAN-2018 1
Revision_Time 23-Nov-2022 1
1 = single_pulse
| = 1D COMPLEX
| % = 13107
3 ] Proton
< i Proton
A v ES = [ppm]
| 3 bl =x
1 = JNM-ECX500IT
= DELTA2_NMR
Field Strength = 11. 7173579(1-1 (500 [MHz])
] X AcqDuration = 1.74587904(s]
[g X_Domain =
| & X_Freq = soo 15991521 [MHz]
o X_Offset = 5.0[ppm]
| X_Points = 16384
q X_Prescans =
| X_Resolution = 0.57277737(Hz)
i X_Sweep = 9.38438438[kHz)
] X_Sweep_Clipped = 7.50750751[kHz]
= = Irr_Domain = Proton
« 77‘—-‘\ Irr_Freq = 500.15991521 [MHz]
| Tt Irz_Offset = 5.0(ppm]
] | | Tri_Domain = Proton
Tri_Freq 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALS
Scans =16
] Total_Scans =16
4 n-luauen \_Delay =
Pt Recvz_G =
g - Tulp_G.t -
g 1 X_90_Width =
< X_Acq_Time =
g 1 h L x:mgT- =
£ o ) Lk X_Atn -
— S — e +| X_Pulse =
Irr_Mode = Off
20 1.0 0 Tri_Mode = off
\ Dante_Presat = FALSE
) | /IN\ Initial Wait =1(s]
Z ~ Sowo = Repetition_Time = 6.74587904(s]
3 aa =83 S
b && aeR 8
<+ S —-— S
Me - PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s]
E COZEt trapezoid( 0[%], om. 80[%]), 100(%] )
S zerofill( 1 )
££t( 1, TRUE, TRUE )
| machinephase
~N ppm
reference( 77.11756(ppm], 77(ppm] )
1 Me
1 3ao0 Filename = Me,COOEt carbon.jdf
B Author delta
= Experiment carbon. jxp
1 1d = 02-Moe-39
= CHLOROFORM-D
Actual_Start_Time = 18-JAN-2018 10:36:54
Revision_Time = 18-JAN-2018 11:50:07
= single pulse decoupled ga
= 1D COMPLEX
= 26214
= Carbon
= Carbonl3
4 = [ppm]
x| =
=3 Site = JNM-ECXS00II
1 Spectrometer = DELTA2_NMR
1 Field Strength = 11.7473579(T] (500(MHz])
X_Acq_Duration = 0.83361792(s]
X - ic
X_Freq = 125.76529768 [Mz]
X_Offset 100([ppm]
X_Points = 32768
X_Prescans =
X_Resolution = 1.19959034 [Hz]
X_Swes = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset 5.0(ppm]
lipped = FALSE
Scans = 256
Total_Scans = 256
Relaxation_Delay = 2[s]
Recvr_Gain =58
_Ge! = 22.6[dC)
o X_90_Width = 9.8[us]
3 X_Acq_Time = 0.83361792(s]
El XAngle = 30(deg]
‘g X_Atn = 10.7(dB)
3 X_Pulse = 3.26666667 [us]
2 Irr_Atn_Dec = 26.175[dB]
Irr_Atn_Noe = 26.175[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
‘ J\ Decoupli: = TRUE
/ \ / - I\ Initial Wait = 1(s])
gtg 2 3 g g 88 e el
8§88 & 8 3 8 |2 Noe_Time = 2[s]
ane S - L] @ ko Repetition Time = 2.83361792(s)
Sgv v < z o ou =
b ] Q h o -

©167.4233

X : parts per Million : Carbonl

1 29.7565
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2.98
30

2.03
2.05

100

de_balance( 0,
sexp( 0.2[Hz], 0.0

PROCESSING PARAMETERS ----
msl )

trapezoid( o(\], o[\l, eo(\], 100(%] )

zerofill( 1
££2( 1, TRITI TRUE )

3
g
B
2 W Y . PR S .
f T T T
6.0 5.0 4.0 3.0 20 1.0 0
28 é 8
228 g
S 3

machinephase
ppm
Filename = Me,Me proton-2.3jdf
Author = delta
Experiment = proton.jxp

= 02-kaho180
Solvent = CHLOROFORM-D
Actual_Start Time = 4-JUL-2017 14:19:51
Revision_Time = 23-Nov-2022 13:04:16

E
£
"

g
<
s
£
Z
g

Site
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
Acq_Time

X_Anglc

X_Atn

X_Pulse

Irr_Mode

Tri_Mode

Dante_Presat

Initial Wait

Repetition_Time

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X
JNM-ECX50011
DELTA2_}

11.7473579[T) (500 [MHz])
1 74507904[-]

soo 15991521 [MHz]
5.0([ppm]
16384

0.57277737 [Hz)
9.38438438 [kHz]
7.50750751 [kHz]

roton
500.15991521 [MHz]
5.0(ppm]

Proton
500.15991521 [MHz]
5.0(ppm]

FALSE

16

16

S(s)
32
23.3(dC)

7.5[us]
1.74587904[s]
5 [deg]

s]
6.74587904(s]
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X : parts per Million : Carbon13

sexp( 2.0(Hz],

PROCESSING PARAMETERS
dc_balance( 0, mst

)

-0[s]
trapezoid( nl\l. nm, 80[%], 100[%] )

zerofill( 1
£ft( 1, TRUE, TRUE )
machinephase
ppm
Filename = Me,Me carbon.jdf
= delta
= carbon.jxp
= 02-kaho180
= CHLOROFORM-D
Actual_Start Time = 4-JUL-2017 14:24:36
Revision_Time = 4-JUL-2017 15:32:43
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECX500I1
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500([MHz])
X_Acq Duration = 0.83361792[s]
=13c
= 125.76529768 [MHz]
= 100 (ppm)
= 32768
= 1.19959034 [Hz]
= 39.3081761 [kHz]
= 31.44654088 [kHz]
= Proton
500.15991521 [MHz]
= 5.0(ppm)
= FALSE
= 256
= 256
= 2(s)
= 58
23.2(dc)
9.8[us]
= 0.83361792(s]
= 10.7[dB])
= 3.26666667 [us]
= 26.175[dB)
= 26.175[dB]
= WALTZ
) 92[us]
Decoupling = TRUE
znuhl Wait =1(s)
= TRUE
ue- Time =2(s
= 2.83361792(s]

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

trapezoid( 0[%], O[%], 80[%], 100(%] )

L 1 zerofill( 1 )
J il ££t( 1, TRUE, TRUE )
machinephase
ppa
Filename = Me,n-Pent proton-4.jdf
= delta
= proton.jxp
= 02-kaho183
= CHLOROFORM-D
, Actual_Start Time = 10-JUL-2017 13:37:12
‘8 Revision_Time = 23-NOV-2022 13:05:51
-
o ‘ = single_pulse
° | = 1D COMPLEX
i = 13107
Il = Proton
- . s = Proton
< 78 71 : “ § = )!{ml
v JIAL = JNM-ECX50011
| - DELTAZ NMR
i3 §558328 = 11.7473579(T] (500 [MHz])
& FRRSRRS = ‘ = 1.74587904[s]
S a =] IS =18
< & ] o = 500.15991521 [MHz]
= 5.0(ppm]

| ‘ = 16384

=1
‘ = 0.57277737(8z]

‘ ‘ = 9.38438438[kHz]
= 7.50750751 [kHz]
= Proton

Irr_Freq = 500.15991521 [MHz]
| \ [ Irr Offset = 5.0(ppm)
Tri_Domain = Proton
[ ] Tri Freq = 500.15991521 [MHz]
| | Tri_Offset = 5.0[ppm]
Clipped = FALSE
Scans =16
Total_Scans =16
Relaxation Delay = 5[s]
© Recvr_Gain =28
151 Temp_Get = 23.4[dC)
g = 7.5[us]
2 = 1.74587904(s]
3 = 45([deg]
2 = 4.4[dB]
T ERRans T T = 3.75[us]
= Off
7.0 6.0 = off
J = FALSE
~ 7 = 1[s]
P oo 0o VMmoo ko o Repetition_Time = 6.74587904(s]
2 DEeSER SAS83 &2 2
3 2R5%3 I8R88dER g
~ NN a o —_———— 0 oo <
] - PROCESSING PARAMETERS -
Me dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
n-Pent u::uoxd( 0[%], O[%], 8O[%], 100[%] )
N zerofill( 1)
I ££¢( 1, TRUE, TRUE )
machineph:
ZN -
| Me
3aq Filename = Me,n-Pent carbon.jdf
delta
v carbon. jxp
= = 02-kahol83
4 = CHLOROFORM-D
1 Actual_Start_Time = 10-JUL-2017 13 7
1 Revision_Time = 10-JUL-2017 14 6
1 Comment = single pulse decoupled ga
1 Data_Format = 1D COMPLEX
b Dim_Size = 26214
e X_Domain = Carbon
Dim_Title = Carbonl3
1 Dim_Units = (ppm]
4 Dimensions =X
1 Site = JNM-ECXS00II
1 Spectrometer = DELTA2_NMR
a Field Strength = 11.7473579(T] (500(MHz])
1 X_Acq_Duration = 0.83361792(s]
] X_Freq = 125.76529768 [Mz]
1 X_Offset 100 (ppm)
1 X_Poi = 32768
] X_Presc =a
X_Resolution = 1.19959034 [Hz]
CSweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
_Domain = Proton
= 500.15991521 [MHz]
= 5.0[ppm]
= FALSE
= 256
Total_Scans = 256
Relaxation_Delay = 2[s]
Recvr_Gain =58
Temp_Get. = 23.4[dC)
o X_90_Width = 9.8[us]
3 X_Acq_Time = 0.83361792(s]
El X_Angle = 30(deg]
‘g X_Atn = 10.7(dB)
3 X_Pulse = 3.26666667 [us]
2 Irr_Atn_Dec = 26.175[dB]
: = 26.175[dB]
= WALTZ
= 92[us]
) ) } | = TRUE
/ /. /| N \ \ /A \ Initial Wait = 1(s]
3 N3RS Izs®zeay 288 g988%8c% oo Iy
= hmmnch_Nu:mq "84 B2Z28833 Noe_Time = 2[s)
S I =mon®ogoRmxan Ne© RS =8 =3 Repetition Time = 2.83361792(s)
2 $ILAS3EEE833AA ERE EAR s g -

X : parts per Million : Carbon13
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Me

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

2 s sexp( 0.2[Hz], 0.0[s] )
“ [ trapezoid( O[%], O[%], 80[%], 100(%] )
AN | zerofill( 1 )
/ ££t( 1, TRUE, TRUE )
| E g | machinephase
~N ( eem
Me
2
3 b Filename = 3as Me, MeMeMe proton-2.3jd
ar Author = delta
Experiment = proton.jxp
Sample_lId = o2-kahol86
‘ Solvent = -
Actual_Start_Time = 12-JUL-2017 17:00:33
Revision_Time = 23-NOV-2022 13:07:50
‘ Comment = single_pulse
| Data_Format = 1D COMPLEX
| “ ‘ ‘ | ‘ Dim_Size = 13107
] |V IUNll . X_Domain = Proton
4 \ 7Adl Dim_Title = Proton
£ - Dim Units = [ppm]
- Dimensions =X
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR
£ £ 53 2 ol Field Strength = 11.7473579[T] (500(MHz])
3 3R hALKEEH X_Acq Duration = 1.74587904[s]
XN P pi =] X:Dekin =18
X Freq = 500.15991521 [MHz]
X offset = 5.0(ppm)
X_Points = 16384
) X_Prescans =1
o 5 X_Resolution = 0.57277737[Hz]
S ‘N' X_Sweep = 9.38438438[kHz]
« X_Sweep_Clipped = 7.50750751(kHz]
Irr_Domain = Proton
[ Irr_Freq = 500.15991521 [MHz]
| Irr_Offset = 5.0(ppm]
/ i = Proton
28 . = 500.15991521 [MHz]
lc J- Tri_Offset = 5.0(ppm)
{ . Clipped
’ Scans =16
{ Total_Scans =16
Relaxation Delay = 5(s]
o Recvr_Gain =30
3 = 23.3[dC]
g = 7.5[us]
k] = 1.74587904[s]
g 1 I = 45[de
2.4 A ) ~ 0. DR = i3ides)
T T T T .
= Off
6.0 50 3.0 0 - ot
t = FALSE
) / Initial Wait = 1(s]
meomnxe - - o Repetition_Time = 6.74587904(s]
2 28884888 =% @ 8
S AAREEEL EE & 8
= e oo - S
Me - PROCESSING PARAMETERS -
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[3] )
N zerofill( 1)
££t( 1, TRUE, TRUE )
| machinephase
- N Ppm
Me
Filename = 3as Me,MeMeMe carbon.jdf
3a|" Author = delta
Experiment. = carbon.jxp
- Sample_Id = 02-kahol86
] Solvent = CHLOROFORM-D
Actual_Start_Time = 12-JUL-2017 17:05:19
Revision_Time = 12-JUL-2017 17:40:03
= single pulse decoupled ga
o = 1D COMPLEX
=B = 26214
] Carbon
] = Carbonl3
1 = [ppm]
= JNM-ECXS5001T
= DELTA2_NMR
~ !
S Field Strength = 11.7473579(T] (500 (MHz])
1 X_Acq_Duration = 0.83361792(s]
© X_Domain 13c
S X_Freq = 125.76529768 [MHz]
1 X offset = 100(ppm]
X_Points = 32768
w“ X_Prescans =4
= X Resolution = 1.19959034[Hz]
1 X_Sweep = 39.3081761 [kHz]
] X_Sweep_Clipped = 31.44654088 [kHz]
h3 Irr_Domain = Proton
1 Irr_Freq = 500.15991521 [MHz]
Irz Off: = 5.0(ppm]
. =
S = 256
] = 256
a = 2(s)
s = 60
1 = 23.7(dc)
— = 9.8[us)
8z = 0.83361792(s]
§°1 = 30(deg]
-§ ] J = 10.7(dB)
1 L " A \ = 3.26666667[us]
| ° mr AN i ‘YM o Wiy = 26.175(dB]
B R R T R e o = 26.175[dB]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 = '9';'('::]
J AL = TRUE
‘ ST - / k\ ‘ ‘ Initial Wait =1(s)
8 fToRuLIs-uoRODn sgn - 22 = Noe = TRUE
S ZR32RRTRNEHEE g8g ER- L] Noo,_Tine = 21s)
N MO =R OoRES RN Qe hr B B B Repetition Time = 2.83361792(s]
€ 2I85338558389 ERE = &8 =

X : parts per Million : Carbon13
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0

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

machinephase

ppm
reference( 0.0104
phase( 1.18314, -

PROCESSING PARAMETERS ----
FALSE )

0[s) )
0[%], 80[%], 100[3] )

£££( 1, TRUE, TRUE )

1(ppm], Olppm] )
15.62892, 64.52007(%] )

Filename = 3at Me,triangle proton-2.
Author = delta
Experiment = proton.jxp
Sample_Td = o2-kahol85
o1 Solvent = CHLOROFORM-D
= Actual_Start Time = 11-JUL-2017 17:16:00
= 23-NOV-2022 13:08:42

Revision_Time

Conment: = single_pulse
1 Data_Format = 1D COMPLEX
o =9 Dim_Size = 13107
o] vl X_Domain = Proton
Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X
< site = JNM-ECXS00II
a Spectrometer = DELTA2_NMR
(= e ‘ Field Strength = 11.7473579(T] (500 (MHz])
S S Sy X_Acq Duration = 1.74587904[s]
i N 3 =l X_Domain =18
=Y X:par % Millon: roson X_Freq = 500.15991521 [MHz]
< X Offset = 5.0(ppm]
X_Points = 16384
X_Prescans =1
X _Resolution = 0.57277737[8z]

. { X_Sweep = 9.38438438 [kHz]
< g 8 X_Sweep_Clipped = 7.50750751[kHz]
1 = 3 = Irr_Domain = Proton

i Irr_Freq = 500.15991521 [MHz]

‘ Irr_Offset = 5.0(ppm)

3 [ Tri_Domain = Proton
o | Tri_Freq = 500.15991521 [MHz]
~ | Tri Offset = 5.0(ppm]
| | Clipped = FALSE
3 Scans =16
Total_Scans =16
Relaxation Delay = 5(s]
© Recvr_Ga: =30
51 Temp_Get = 23.3[dC]
El | X_90_Width = 7.5[us]
2 X_Acq_Time = 1.74587904(s]
5 L U l X_AngTe = 45(deq]
S o - = e X_Atn = 4.4[dB)
T T T T T X_Pulse = 3.75[us)
Irr_Mode = Off
7.0 6.0 50 4.0 0 0 i Mode - ot
1 L Dante_Presat = FALSE
) =7 /\ N /IR | Initial Wait =
mITLeLoSD VMR & M= T =2 MV RE D =3 Repetition Time = 6.74587904(s]
2ISSEEZZR ] 27 3238 2TRECS S
E2285888g § SEXNR{ 523838 32
BN SN NN~~~ PSRNIRN RN RN RN R RE R = S
X : parts per Million : Proton
- PROCESSING PARAMETERS -
dc_balance( 0, FALSE )
sexp( 2.0[Hz), 0.0(s) )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1)
f£ft( 1, TRUE, TRUE )
machinephase
ppm
| 3as Filename = 3at Me,triangle carbon.jd
Author = delta
Experiment carbon. jxp
Sample_Td o02-kahol85
i Solvent = CHLOROFORM-D
1 Actual_Start_Time = 11-JUL-2017 17:20:44
] Revision_Time = 11-JUL-2017 18:24:56
g . = single pulse decoupled ga
| = 1D COMPLEX
1 = 26214
i = Carbon
1 = Carbon13
ha = [ppm]
=i
i = JNM-ECX50011
3 = DELTA2_NMR
| Field Strength = 11.7473579(T] (500(MHz])
<+ X_Acq_Duration = 0.83361792(s)
< (_Domain 13c
1 125.76529768 [Mz]
1 = 100(ppm)
1 = 32768
1 3 =4
o X_Resolution = 1.19959034 [Hz]
3 X_Sweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
i Irr_Freq = 500.15991521 [MHz]
E Irr_Off: = 5.0(ppm]
o Clipped =
Scans = 256
Total_Scans = 256
Relaxation_Delay = 2[s]
-1 Recvr_Gain =58
S Temp_Get. = 23.7(dc)
X_90_Width = 9.8[us]
§ X_Acq_Time = 0.83361792(s]
g = 30[deg]
B = 10.7(dB]
Ed = 3.26666667 [us]
] Irr_Atn_Dec = 26.175[dB
T T T T T T T T T T T Irr_Atn_Noe = 26.175[dB]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 ;::‘:::;:_\. =z :’;'[‘:f]
L 4 | U Decoupling = TRUE
| . / I\ I\ Initial Wait = 1(s)
SR8S8E333808588 ggﬁ g2 238 e e
ZCACE828T828I3E $3SS ¥ 992 Noe_Time = 2(s]
Snqdaseaxneeeantd aen M B= Repetition Time = 2.83361792(s)
degcsdagEnngssa N q T -
L3Iqofaqaaaacaan A “
X : parts per Million : Carbon13

S77




o Me . - ~=-- PROCESSING PARAMETERS ----
= { 2 e dc_balance( 0, FALSE )
el p ( sexp( 0.2[Hz], 0.0(s]
[ trapezoid( 0[%], om. 80[%], 100(%] )
N CO,Et s s zerofill( 1)
| - £££( 1, TRUE, TRUE )
machinephas
~N hoss
phase( -1, 5, 50(%] )
Me
3at
Filename = 3ap Me,C-COOEt proton-2.3
] Author = delta
1 | Experiment. = proton.jxp
] 1 Sample_Id = 02-kahol72
2 | e Solvent = CHLOROFORM-D
] S| Actual_Start Time = 31-JAN-2017 1
1 il S Revision_Time = 23-NOV-2022 1.
&
] \ Comment. = single_pulse
Data_Format = 1D COMP]
Dim_Size 13107
X_Domain = Proton
Dim_Title = Proton
. Dim_Units = [ppm]
3 S . Dimensions =X
S ‘Z ~ 38 Site = JNM-ECXS00IT
w o ‘ 11\ e Spectrometer = DELTA2_NMR
1 £2 3335 i Field Strength = 11.7473579(T] (500(MHz])
1 | X pifper Milldh "Folon " ‘ X_Acq_Duration = 1.74587904(s]
X_Domain =18
< X_Freq = 500.15991521 [MHz]
i X Offset = 5.0(ppm]
1 ‘ X_Points = 16384
3 X_Prescans =1
1 (818 X_Resolution = 0.57277737[8z]
o - = X_Sweep = 9.38438438[kHz]
P ‘ X¢ s-up Clipped = 7.50750751[kHz]
q Irr_Domain = Proton
i | ‘ Irr_Freq = 500.15991521 [MHz]
1 Irr_Offset = 5.0[ppm]
] Tri_Domain = Proton
o Tri_Freq = 500.15991521 [MHz]
~C Tri Offset = 5.0(ppm)
] Clipped = FALSE
] =16
Total_Scans =16
Relaxation Delay = 5[s]
© Recvr_Gain =32
3 = 22.2[dc]
g 1 = 6.7[us]
= ] _J = 1.74587904[s]
5 ¢ 45[deg]
Lo — = 3.5[dB]
Frerer . AR RS RRERARR S RARR] = 3.35[us]
0 2.0 0 —Mode z g:;
‘ Dante_Presat = FALSE
. A7 . / Initial Wait = 1(s]
ILTeengsesIese® ausoa o = oo s Repetition_Time = 6.74587904(s]
SRS oo aSESansEn S883S g2 aRe
8838522585838 48 98823 ® 3 aa4q ]
5600 S IS M S FETFT PRI —-——— S
X : parts per Million : Proton
Me PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], om, 80[%], 100[%] )
N CO,Et zerofill( 1)
I 2! ££¢( 1, TRUE, TRUE )
machinephase
~N ppm
vy
2 Me
{ 3at Filename = 3ap Me,C-COOEt carbon.jdf
{ = delta
1 = carbon.jxp
1 = o2-kahol72
= CHLOROFORM-D
I Actual_Start_Time = 31-JAN-2017 18:43:05
34 Revision_Time = 1-FEB-2017 09:54:31
1 Comment = single pulse decoupled ga
1 Data_Format = 1D COMPLEX
| Dim_Size = 26214
] X_Domain = Carbon
] Dim_Title = Carbonl3
1 Dim_Units = [ppm]
o1 Dimensions =
s Site = JNM-ECX50011
1 Spectrometer = DELTA2_NMR
1 Field Strength =11 1473579:1-1 (500 [MBz])
| X_Acq Duration = 0.83361792(s]
] X_Domain =
1 X_Freq = 125.76529768 [MHz]
1 X Offset = 100(ppm)
1 X_Points = 32768
X_Prescans =
X Rllnllltion = 1.19959034 [Hz]
= 39.3081761 [kHz]
by S\n-p cupp.d = 31.44654088 [kHz]
= Proton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALSI
= 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 22.3[dC)
X_90_Width = 10.6[us]
8 X_Acq_Time = 0.83361792(s]
g X_Angle = 30[deg]
2 X_Atn = 12.5[dB]
3 X_Pulse = 3.53333333[us]
8 Irr_Atn_Dec = 26.25([dB]
----- e Irr_Atn_Noe = 26.25[dB]
Irr_Noise = WALTZ
20 0 100 0 Irr_Pwidth = 92[us]
\ | ,J J M ‘ ‘ Decoupling = TRUE
N\ A/ . /I\ Initial Wait = 1(s]
v Lrn magraegse mgn 3 E] R3] Noe = TRUE
b EQE SE8ES58ES "2¢ 2 @ =258 Noe_Time =2(s)
S LS8 F8338TL83 48 m N = Ia Repetition Time = 2.83361792(s]
g T2E SAXEES884T ERE N g g 2= -
X : parts per Million : Carbon13
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---- PROCESSING PARAMETERS ----

< dc_balance( 0, FALSE )
- - Ph sexp( 0.2(Hz], 0.0[s] )
1 | & trapezoid( 0[%], 0[%], 80[%], 100(%] )
< zerofill( 1, TRUE )
\ £ft( 1, TRUE, TRUE )
| machinepha
_N ppm
Ph
3ba Filename = 02_mari tabata3l_proton-1
o | B Author = delta
o Experiment = proton.jxp
Sample_ld = 02_mari tabata3l
Solvent = CHLOROFORM-D
Actual_Start Time = 17-APR-2021 15:07:05
Revision_Time = 23-NOV-2022 13:47:13
= Comment. = single_pulse
Data Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
g Dim_Title = Proton
1 Dim_Units = [ppm]
4 E Dimensions =X
o | - = JNM-ECX500I1
ol “ Spectrometer = DELTA2_NMR
s |
o I Field Strength = 11.7473579(T] (500 ([MHz])
85 X_Acq Duration = 1.74587904(s]
38 X_Domain =1
X_Freq = 500.15991521 [Miz]
X_Offset = 5.0([ppm]
1 X_Points = 16384
1 X_Prescans =1
< X_Resolution = 0.57277737(8z]
o X_Sweep = 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751[kHz]
| Irr_Domain = Proton
o Irr_Freq = 500.15991521 [MHz]
- Irr_Offset = 5.0[ppm)
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
1 Clipped = FALSE
5 Scans =16
B Total_Scans =16
Relaxation_Delay =
o Recvr_Gain =
g =
3 :
- -
< -
A i L R o R T
0 :
Dante_Presat =
- - Initial Wait =1(s]
P YIS - = Repetition_Time = 6.74587904(s]
53888 aBAcET 8 =3
238TRRELLLLSE8 = 8
T I NI = =
X : parts per Million : Prof
~-=-- PROCESSING PARAMETERS
Ph dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )
AN ££t( 1, TRUE, TRUE )
I machinephase
_N ppa
Ph
1 3ba Filename = 02_mari tabata3l_carbon-1
Author = delta
1 = carbon. jxp
) = 02_mari tabata3l
= = CHLOROFORM-D
] Actual_Start_Time = 17-APR-2021 1
Revision_Time = 17-APR-2021 16:
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title Carbon13
Dim_Units = [ppm]
Dimensions =X
ite = JNM-ECXS00IT
Spectrometer = DELTA2_NMR
Field _Strength 11.7473579(T] (500 [MHz])
X_Acq Duration = 0.83361792(s]
X_Domain = 13C
_ X _Freq = 125.76529768 [MHz]
= X Offset = 100(ppm)
X_Points = 32768
X_Prescans =4
X_Resolution = 1.19959034 [Hz]
X_Sweep 39.3081761 [kHz]
X_Sweep_Clipped 31.44654088 [kHz]
Irr_Domain = Proton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALSE
Total_Scans
Relaxation_Delay = 2[s]
Recvr_Gai = 60
Temp_Get = 23[dC]
X_90_Width = 11.2[us)
§ X_Acq_Time = 0.83361792(s]
g X_Angle = 30[deg]
- X_Atn = 12[dB]
3 X_Pulse = 3.73333333[us]
L] Irr_Atn_Dec = 28.46(dB)
L R R R R RS RERS ST S AR vrprrey o Irr_Atn_Noe = 28.46(dB]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 :::—:::::h : ‘s';‘['::]
| I | Decoupling \UE
- . Initial Wait = 1(s]
o~ % % Noe = TRUE
Lo} 2 Noe_Time = 2(s)
] =% tition Time = 2.83361792(s]
S v -
h ag

X : parts per Million :

Q




---- PROCESSING PARAMETERS ----

198.0318

X : parts per Million : Carbon13

123.8046

154.5657
129.0125

26.6472

1 Ph dc_balance( 0, rusl )
1 sexp( 0.2[Hz], 0.
] trapezoid( 0[%], on], 80([%], 100(%] )
< zerofill( 1, TRUE
o A ££t( 1, TRUE, rm )
] machinepha
~N
4
*°q Ph
=
] ‘a 3be Filename = 3be Ph,Ph-Ac proton-3.jdf
4 Author = 1lta
< Experiment = proton.jxp
=~ Sample_Id = 02_mari tabata39
| Solvent = CHLOROFORM-D
] Actual_Start Time = 14-MAY-2021 10:40:15
1 Revision_Time = 23-NOV-2022 13:5
<4 ‘ Comment = single_pul:
o Data_Format = 1D COMPLEX
1 (e Dim_Size = 13107
k| = X_Domain = Proton
] ‘v Dim_Title = Proton
4 Dim Units = [ppm]
24 Dimensions =x
w1 | site = JNM-ECX500IT
] ®© . Spectrometer = DELTA2_}
1 & 3
1 N Ll Field Strength = 11.7473579[T] (500 [MHz])
| X_Acq_Duration 174567904 (8]
< X_Domain
A X_Freq = son 15991521 [MHz]
| X offset = 5.0(ppm]
4 X_Points = 16384
] X_Prescans =
| X_Resolution = 0.57277737([8z]
<4 9.38438438 [kHz)
] X_Sweep_Clipped = 7.50750751[kHz]
] = :_Domain = Proton
1 =) Irr_Freq = 500.15991521 [MHz]
1 Irr_Offset = 5.0(ppm)
o | Tri_Domain Proton
=T Tri_Freq 500.15991521 [MHz]
! | Tri_Offset = 5.0[ppm]
] Clipped = FALS
1 Scan: =16
] Total_Scans =16
- Relaxation Delay = 5[s]
9 i _Gain =36
S 1 = 23.3[dC)
g I = 7.7[us
2 { = 1.74587904(s]
5 I = 45(deg]
B o4 ) 7(d8)
= 3.85[us]
= Off
1.0 0 Z oet
| = FALSE
\ =1[s
Qemaanag < 2 ° Repetition ! Tine = 6.74587904 [s]
RRETLEAZE ] 2 8
2EZLATTES883 2 g
PN ° o =
X : parts per Million : Proton
A - PROCESSING PARAMETERS ----
C de_balance( 0, FALSE )
Ph sexp( 2.0[Hz], 0.0(s]
trapezoid( 0[%], om, 80[%], 100(%] )
zerofill( 1, TRUE
BN £££( 1, TRUE, mul )
I machinephase
ppa
~N
= Ph
3be = 3be Ph,Ph-Ac carbon-1.jdf
- lta
= carbon.jxp
1 = 02_mari tabata39
] = CHLOROFORM-D
Actual_Start_Time = 14-MAY-2021 10:42:34
Revision_Time = 14-MAY-2021 17:50:45
Comment: single pulse decoupled ga
Data_Format = 1D COMPLEX
i Dim_Size = 26214
~ X_Domain = Carbon
o Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500 ([MHz])
X_Acq Duration 0.83361792(s]
X_Domain =13c
X_Freq = 125.76529768 [MHz]
X_Offset = 100 (ppm]
X_Points = 32768
X_Prescans =
X_Resolution = 1.19959034 [Hz]
X_Sweep 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kiiz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Off: = 5.0[ppm]
Clipped = FALSE
= 256
Total_Scans = 256
Relaxation Delay = 2(s]
Recvr_Gain =58
Temp_Get. = 23.2(dc]
o X_90_Width = 11.2[us]
3 X Acq_Time = 0.83361792(s]
g X_Angle = 30(deg]
'g X_Atn = 12(dB)
5 X_Pulse = 3.73333333[us]
] Irr_Atn_Dec = 28.46(dB]
Irr_Atn_Noe =
Irr_Noise =
Irr_Pwidth =
i Decoupling

Initial Wait
N

ioe
Noe_Time 2(s]
Repetition_Time = 2.83361792(s]




3.0

2.0

1.0

abundance

7.07

10

abundance

. Br
/B Ph
| N
~-N
Ph

3bg

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

sexp( 0.2[Hz], 0.0[s] )

apezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£££( 1, TRUE, TRUE )

3 L
S %
= mE:
)
i
" k.J !
T
6.0 5.0 3.0 2.0 1.0 0
g
3
g

machinephase
ppm
Filename = Ph,Br_proton-2.jdf
Author = delta
Experiment = proton.jxp
Sample_lTd = 02_mari Ph,Br
Solvent = CHLOROFORM-D

= 26-Nov-2021 15:17:13

Actual_Start _Time

Revision_Time 23-NOV-2022 13:52:29

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =x
si = JNM-ECX500IT
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500[MHz])
X_Acq_Duration = 1.74587904(s]
X_Domain =18
X_Freq = 500.15991521 [MHz]
X 0ffset = 5.0(ppm]
X_Points = 16384
X_Prescans =1
X_Resolution 0.57277737(8z]

= 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]

= Proton

= 500.15991521 [MHz]

5.0(ppm)
FALSE
=16
=16

Initial Wait =
Repetition_Time =

1(s]
6.74587904(s]

abundance

32
28
wa
3

%S

X : parts per Million : Carbon1

P
@
b
g

<
3

131.7786

S
~
=
@
S
%
8

121.8778 '

77.2575

77.0000

76.7520

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

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

trapezoid( 0[%], 0(%], 80[%], 100(%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

= 3bg Ph,Ph-Br carbon.jdf
= delta
= carbon.jxp
= 02-saki-55 1
= CHLOROFORM-D
Actual_Start_Time = 19-JAN-2018 11:30:44
Revision_Time = 9-FEB-2018 12:17:50
Comment. = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title = Carbon13
Dim _Units = [ppm]
Dimensions =
site = JNM-ECX500I1
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579(T] (500 ([MHz])
X_Acq Duration = 0.83361792(s]
X_Domain =13c
X_Freq = 125.76529768 [Miiz]
X_of£: = 100[ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 1.19959034 [Hz]
X_sn = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kiz]
1z in = Proton
Irr_Freq = 500.15991521 [Miiz]
Irz_Offset = 5.0(ppm]
Clipped = FALSE
Scan: = 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain =58
Temp_Get = 22.6[dC]
X_90_width = 9.8[us]
X_Acq_Time = 0.83361792(s]
X_Angle = 30[deg]
X_Atn = 10.7[dB]
X_Pulse = 3.26666667[us]
Irr_Atn_Dec = 26.175[dB]
Irr_Atn_Noe = 26.175[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupli. = TRUE
Initial Wait =1(s]
Noe =
Noe_Time =
Repetition Time = 2.83361792(s]

S81
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Ph
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NO,

PROCESSING P}

dc >_balance( 0, FALSE )
exp( 0.2[Hz], 0.0(s] )
:npuud( 0[], um, 80[%], 100(%] )

zerofill( 1, TRUE

Filename
Author

Actual_Start_Time
Revision_Time

E

14

°

-

a
(NN NN

Comment

Dimensions
site
Spectrometer

¥
.
2
g
£
g

Field Strength

X_Acq_Duration
X_Domain
X_Freq

X Offset
X_Points
X_Pr

Total_Scans

Relaxation_Delay

ial Wai
Repetition_’ nn-

3bh b Ph-NO2 proton-3.3d

p:ctcn 3xp
02_mari tabata-65
CHLOROFORM-D
15-MAY-2021 15:45:27
11-FEB-2022 14

single_pulse
1D COMPLEX

13107
Proton
Proton

(ppm]

X
JNM-ECX50011
DELTA2_NMR

11.7473579(T] (500 [MHz])
1 74501904[-

sou 15991521 [MHz]
0 (ppm]
xsau

o 57277737 [8z]
9.38438438 [kHz]
7.50750751 [kHz]

roton
500.15991521 [MHz]
5.0(ppm]

roton
500.15991521 [MHz]
-0(ppm])

5(s]

o
23.3(dc)
.7(us)
1.74587904 (3]

45[deg]
71d8]
3.85[us)
off

off
FALSE

1(s)
6.74587904 [s]

abundance

3bh

04
I

\

|

o

---- PROCESSING PARAMETERS
dc_balance( 0, msz )

sexp( 2.0[Hz], 0.0[s!

trapezoid( 0[%], 0[\], aon], 100(%] )

zerofill( 1, TRUE

££t( 1, TRUE, mv:)

21002000I900|8001700]600]50014001300120011001000 90.0 800 700 60.0 500 40.0 300 200 ]00 0
L

X : parts per Million : Carbonl

N
%
o]
<
3
3

54
80\
e
S
a4

>

77.2575
77.0000
76.7520 7

machinephase
ppm

Filename = Ph,NO2_carbon.jdf
Author = delta

Experiment = carbon.jxp
Sample_Id = 02_mari Ph,NO2
Solvent = ROFORM-D

Actual_Start_Time
Revision_Time

2 t =
Data_Format =
Dim_Size =
X_Domain =
Dim_Title =
Dim_Units

Dimensions =
site =
Spectrometer =

Field Strength =
X_Acq_Duration

X, smp Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Gain

Recv:
Temp_Get

upling
Initial Wait
Noe

Noe_Time
Repetition_Time

JNM-ECX500I1
DELTA2_NMR

11.7473579(T] (500 [MHz])
0.83361792(s)

ac
125.76529768 [Mz]
100(ppm]
32768
1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]
Proton
500.15991521 [MHz]
5.0(ppm]
FALSE
3194
3194
2(s]

0
22.8(dc]

1.7[us)
0.83361792(s])
deg)

2.83361792(s)

S82




dc_balance( 0, FALSE )
IS rs sexp( 0.2[Hz], 0.0[s] )
< [ trapezoid( 0[%], O[%], 80[%], 100(%] )
e zerofill( 1)
s = | e ££t( 1, TRUE, TRUE )
b | /= machinephase
/ / ppa
reference( 0.00125(ppm], O[ppm] )
reference( 0.0[ppm], O[ppm] )

] s [Ew

1 2 ‘:X"C’ (8 Filename = 3bi Ph,Ph-COOMe proton-1.

|= - Author =

1 = pmton 3xp

1 = o2 tabata test34
a4 - = CHLOROFORM-D

1 [ Actual_Start_Time = 11-0CT-2018 18:52: u

1 Revision_Time = 11-FEB-2022 14:

‘ H Comment = single_pul.
3 Data_Format = 1D COMPLEX

] ln i Dim_Size = 13107
o1 |8 X_Domain = Proton
<1 i ‘ Dim_Title = Proton

1 Dim Units = [ppm]

] Dimensions =X

Site = JNM-ECX500II
I = DELTA2_NMR

| Field Strength = 11.7473579[T] (500 ([MHz])
o ‘ X AcqDuration = 1.74587904(s]
4 < 500.15991521 pas)

] [ (@ = 5.0(ppm]

< 2 = 16384

1 = 0.57277737[Hz]

] = 9.38438438 [kHz)
< | = 7.50750751 [kHz]
o ‘ = Proton

1 = 500.15991521 [MHz]

| Irr_Offset -0(ppm)

1 Tri_Domain = Proton

1 Tri_Freq = 500.15991521 [MHz]

] J J Tri_Offset = 5.0(ppm]

Clipped = FALSE
o Scans =16
=1 Total_Scans =16
1 Relaxation_Delay = 5(s]

o 1 Gain =34
53 1 = 23.3[dC)
g 1 = 4.66[us)
2 l M' = 1.74587904(s]

1 )V N i ¥ = 45[deg]

_§ ° Y [ - PNV UV UV N NS ) S, - 3504
T T T T = 2.33[us]
50 4.0 30 2.0 1.0 0 s
- = = - = 1(s)
e TAL YR NONEA— AT © 2 = 6.74587904[s]
EER O R FEBEED I g g
IRRELLEIRIALLLIERILSY > g
B R T S N A ) - =
X : parts per Million : Proton
---- PROCESSING PARAMETERS -
de_balance( 0, ms: )
sexp( 2.0[Hz], 0.0
trapezoid( 0[%], om, 80[%], 100[3] )
zerofill( 1)
££ft( 1, TRUE, TRUE )
machinephase
ppa
ence( 77.11756[ppm] , 77 [ppm] )
ence( 77.0(ppm], 77(ppm] )
ence( 77.0[ppm], 77(ppm] )
ence( 77.0(ppm], 77(ppm] )

1 3bi

1 Filename = 3bi Ph,Ph-COOMe carbon-1.

] Author = delta

1 Experiment. carbon. 3xp

1 Sample_ld = 02 tabata test34
W] Solvent = CHLOROFORM-D
S Actual_Start_Time = 11-0CT-2018 19:00:19

1 Revision_Time = 21-NOV-2021 17:10:48

1 Comment = single pulse decoupled ga

Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title = Carbonl3

1 Dim Units = [ppm]

1 Dimensions =x

] Site = JNM-ECX5001T

1 Spectrometer = DELTA2_NMR
] Field Strength = 11.7473579[T] (500(MHz])
S X_Acq_Duration = n n3351792[ 1

1 X_Domain =

= 125 76529768 [MHz]
= 100(ppm)
= 32768
= 1.19959034 [Hz]
39.3081761 [kHz]
= 31.44654088 [kHz]
= Proton
= 500.15991521 [MHz]
= 5.0(ppm)
= FALSE
= 256
Total_Scans = 256
Relaxation Delay = 2(s]
Recvr_Gain =60
_Get = 23.2[dC]
° X_90_Width = 11.5[us]
8 X_Acq_Time = 0.83361792(s]
g X_Angle = 30[deg]
'g X_Atn = 12.5[dB)
3 X_Pulse = 3.83333333[us]
] Irr_Atn_Dec = 29.408[dB]
Irr_Atn_Noe = 29.408[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
‘ I A Decoupling = TRUE
/\ - / I\ Initial Wait = 1(s)
P o ® N noo 3 Noe = TRUE
z ¥ 2 £E8 g Noe_Time =2(s)
e £ S ase S Repetition_Time = 2.83361792(s]
§ #d g REE w
3

X : parts per Million : Carbon1

S&3



3.0 4.0

2.0

abundance

Jgir 1.99

1327

n2

Me
3bj

0.0000

---- PROCESSING PARAMETERS ----

dc_balance( 0,
sexp( 0.2[Hz], O
trapezoid( 0[%],

zerofill( 1, TRUE )

FALSE )

.0[s] )
0[%], 80[%], 100(%] )

Initial Wait

££t( 1, TRUE, TRUE )
machinephase
ppm
Filename = 3bj Ph,NPh proton-1.jdf
Author = delta
Experiment = proton.jxp
Sample_Id = 02_mari kaho-220
Solvent = CHLOROFORM-D
Actual_Start_Time = 4-JUN-2021 14:55:33
Revision_Time = 11-FEB-2022 14:30:24
Comment = single_pul:
Data_Format = 1D COMPLEX
Dim_Size = 13107
_Domain = Proten
Dim_Title = Proton
Dim Units [ppm]
Dimensions =x
site = JNM-ECX500II
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500(MHz])
X_Acq_Duration 1 71537904[-1
X_Domain =
X_Freq - soo 15991521 [MHz]
X_Offset = 5.0(ppm]
X_Points = 16384
X_Prescans =
X_Resolution = 0.57277737(8z)
X_Sweep = 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irz_Offset = 5.0(ppm)
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = F
Scan: =16
Total_Scans =16
nx.nnon  Delay = 5[s]
Gain = 36

= 23.5[dc)

= 7.7(us:

= 1.74587904(s]

= 45[deg]

= 7(dB]

= 3.85[us]

= off

= off

= FALSE

Repetition_Time

1(s]
6.74587904 (5]

0.5

0.1 0.2 03

abundance
0

de_balance( 0,
sexp( 2.0[Hz],

PROCESSING PARAMETERS
ms: )

0[s)
trapezoid( om, “oral, snm, 100(%] )
)

zerofill( 1

£££( 1, TRUE, TRUE )

machinephase
ppm

153.8217

%
g2
b
23
P
£5

X : parts per Million : Carbon1

s
Y
noao
a2
S48
3

129.2223
128.8503

125.2830
124.9682
123.8236

122.0018 '

TSTS N
77.0000

76.7425

210020001900180017001600150014001300120011001000 90.0 800 70.0 600 50.0 40.0 30.0 200 100 0

Filename

Author

Experiment
I

Solvent
Actual_Start_Time
Revision_Time

Field Strength
X_Acq_Duration
X_Domai.

x h-oluﬁon

by snnp Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

nnucxen Delay
:_Gi

Initial Wait
Noe

Noe_Time
Repetition_Time

309 Ph,NER cazbon. Jdt
um
o2-xaho220ze2
CHLOROFORM-D
6-DEC-2017 10:58:46
6-DEC-2017 12:00:11
single pulse decoupled ga
1D COMPLEX
26214
Carbon
Carbon13
[ppm]
X

JNM-ECX5001T
DELTA2_NMR

11.7473579[T) (500 [MHz])
0.83361792(s]

ac
125.76529768 [MHz]
100 (ppm]

2768
1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

oton
500.15991521 [MHz]
5.0(ppm]

FALSE

256
256

2(s]
8
22.6[dC)
9.8[us]
0.83361792(s]
0 [deg]
10.7(dB)
3.26666667 [us]
26.175[dB)
26.175[dB]
92(us]
TRUE

1[s]
TRUE

2(s]
2.83361792(s]
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abundance

0 0.1 0203 0405060708 0910111213 141516 1.7 18 1.9 2.0

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

sexp( 0.2[Hz], 0.0(s]

trapezoid( 0[%], nm, 80[%], 100(%] )

zerofill( 1, TRUE )

(8 (8
J |
N | \ L
T T T T
6.0 5.0 4.0 3.0 20 1.0 0
1
7 l I
B "/ \
MoOMMEOMEXon oMM ©O S
SRANaENS =S8 28R =3 8
Adatyasandaan 8385 =2
SRTTIARTLE 8T8 xR 8
CEECEEEESSS O89S v 4
X : parts per Million : Proton

Filename

Actual_Start_Time
Revision_Time

Comment.
Data_Format

Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq

X offset
X_Points
X_Prescans
X_Resolution

Irr_Freq
Irr_Offset
Tri_Domain
Tri_Freq
1.‘:1 Offset
1ipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Dante_Presat
Initial Wait
Repetition_Time

rn,:nn _proton-2.jdf

pzo
02_mari281 Ph,fran
CHLOROFORM-D
3-DEC-2021 1!
17-DEC-2021 1

single_pul:
D C

JNM-ECX5001T
DELTA2_NMR

XEEERRRE]
0
3
§
H

11.7473579[T] (500 [MHz])
1 745!7904[-]

sno 15991521 [MHz]
0(ppm]
153u

u .57277737[8z)
9.38438438 [kiz]
7.50750751 [kHz]

Proton
500.15991521 [MHz)
5.0(ppm]

roton
500.15991521 [MHz]
5.0(ppm)

ALS]

16
16

5(s]
0
22.8(dC)
7.4[us]
1.74587904(s]
5[deg]

g

6.74587904(s]

abundance

Ph
3bk

de_}
sexp( 2.0[Hz], 0.0(s] )
‘trapezoid( O[%], O[%], BO[%], 100([%] )

zerofill( 1)

££t( 1, TRUE, TRUE )

machinepha:
ppm

143.1387 |

X : parts per Million : Carbon13

Dmnuon-
sp-c:zv-uz

Field Strength
X_Acq_Duration
Domain

X_Resolution

X_8y
X_Sweep_Clipped

Total_Scans

Relaxation_Delay
-_Gain

Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

3bl Ph,0-5ring carbon-1.3

21-DEC-2017 01:26:13
14-MAY-2021 10:17:50

single pulse decoupled ga
COMPLEX

x
JNM-ECX50011
DELTA2_NMR

TEEEEERE]
g 5
$
£
&

11. 7473579[1] (500 [MHz])
o !3351792

125 76529768 [MHz]
100 (ppm]

32768

1.19959034 [Hz]

39.3081761 [kHz]
31.44654088 [kiiz]

roton
500.15991521 [MHz]
5.0(ppm]

"ALS]

[us]
0.83361792(s)
30 [deg]
10.7(dB]
3.26666667 [us]
26.175[dB]
26.175[dB)
WALTZ

92[us]

TRUE

1(s]
TRUE

(s]
2.83361792(s)
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0 1 - Ph ~=--- PROCESSING PARAMETERS ----
~ . . dc_balance( 0,
~ Q { (3 | \\ | sexp( 0.2(821, 0.0(s]
S o ] / N cup.xoxd( ors], ou]. 80[%], 100[%] )
° ‘ 1 S zerofill( 1
~ 1 | ££6( 1, TRUE, nnl )
“ 1 ~N machinephas
~ 1 PPR
< o
o ‘ 1 Ph
« | 1
Ll | 1 /
o3 ‘ | / 3bl
« 1 [ Filename = 31:1 Ph,l-Stinq proton-2.j
:i ‘ 1 —g Author =
| - B Experiment = pmu jxp
< P ] Sample_Id = 02_mari nomurad2
N Solvent = CHLOROFORM-D
] I Actual_Start Time = 15-MAY-2021 17:
; Revision_Time = 11-FEB-2022 1.
- Comment = single_pulse
~ Data_Format = 1D COMPLEX
- Dim_Size = 13107
o X I in = Proton
- Dim_Title = Proton
L) Dim Units = (ppm]
- Dimensions =
< 76 15 14 site = JNM-ECX500IT
- - (L HHH m Spectrometer = DELTA2_NMR
] < \ I\
— /11 \ Field Strength = 11.7473579[T] (500 (MHz])
N b X_Acq Duration = 1.74587904(s]
- 2 x Hee X_Domain =1H
- (88" [dee X_Freq = 500.15991521 [MHz]
— > X_Offset = 5.0[ppm]
= inn X_Points = 16384
—_ X_Prescans =
o | x n.oluuen = 0.57277737([Hz]
S ’ = 9.38438438 [kHz)
® X S\udp Clipped = 7.50750751[kHz]
< Irr_Domain = Proton
o~ Irr_Freq = 500.15991521 [MHz]
o Irr_Offset = 5.0([ppm]
< Tri_Domain = Proton
= Tri_Freq = 500.15991521 [MHz]
v 'h-i _offset = 5.0[ppm]
= 1ipped = FALS
< ( Scans =16
S Total_Scans =16
«
= Relaxation_Delay = 5(s]
o~ Gain =30
S s = 23.3[dC]
g — = 7.7[us]
e3 | L il | 1.74587904(s]
9 DUV I SUENSD SRS | R H
° T T T T T = 3.85[us]
50 4.0 30 2.0 1.0 0 z o::
FALSE
= 1(s)
g = 6.74587904[s]
=]
] Ph - PROCESSING PARAMETERS
de_balance( 0, msl )
]\ sexp( 2.0[Hz], 0.0
trapezoid( 0[%], om, 80[%], 100[%] )
N s zerofill( 1)
| ££6( 1, TRUE, TRUE )
~N ;hin-phau
] Ph
1 3bl
1 Filename = 3bl Ph,S-5ring carbon-2.j
1 Author = delta
1 Experiment. = carbon.jxp
< Sample_Id = 02-nomurad2-2
= Solvent = CHLOROFORM-D
I Actual_Start_Time = 20-DEC-2017 20:11:58
] Revision_Time = 11-FEB-2022 14:38:25
I Comment = single pulse decoupled ga
| Data_Format = 1D COMPLEX
] Dim_Size = 26214
I X_Domain = Carbon
1 Dim_Title = Carbonl3
P Dim Units = [ppm)
1 Dimensions =X
Site = JNM-ECX500II
1 Spectrometer = DELTA2_NMR
1 Field Strength = 11.7473579[T] (500(MHz])
1 X_Acq_Duration = 0.83361792(s]
1 X_Domain = 13c
1 X _Freq = 125.76529768 [Maz]
a X_Offset 100 [ppm]
o X_Points = 32768
X_Prescans =
X_Resolution = 1.19959034 [Hz]
] X_Swe = 39.3081761 [kHz]
{ X_Sweep_Clipped = 31.44654088 [kiz]
1 Irr_Domain Proton
1 Irr_Freq = 500.15991521 [MHz]
1 Irr_Offset = 5.0(ppm]
Clipped = FALS
= 256
Total_Scans = 256
Relaxation Delay = 2(s]
Recvr_Gain =58
Temp_Get = 22.4[dc)
X_90_Width = 9.8[us]
g X“Acq_Time = 0.83361792(s]
g X_AngTe = 30[deg]
] X_Atn = 10.7[dB]
3 X_Puls = 3.26666667 [us]
< Irr_Atn_Dec = 26.175[dB:
Irr_Atn_Noe = 26.175[dB]
Irr_Noise WALTZ
Irr_Pwidth = 92[us]
k Decoupling = TRUE
B / /I\ Initial Wait =1(s]
I oLRIYLRIL2SEEaRIRe no S Noe = TRUE
R EEEE B R ECFERT S RER Noe_Tine - 2(a)
R R R o Rch B R R 438 Repetition_Time = 2.83361792[s]
R R I e SR8 -
FERIAARAANSNAGRNNNNEN RER

X: parts per Million : Carbon13
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PROCESSING PARAMETERS ----

abundance

194.6648

X : parts per Million : Carbon13

77.2575
77.0000 \

76.7520 ~

a
%
2
°
%
&

154.3749
124.2624

21.7349

< Ph O ae. :_balance( 0, FALSE
b [a 2 sexp( 0.2[Hz], 0.0[s
s b O trapezoid( 0[%], om aom. 100(%] )
| = zerofill( 1, TRUE
£ft( 1, TRUE, T‘NTI )
~-N machinephase
- ppm
= Ph
3bm
Filename = 31:- Ph,o-Fh-lh proton-2.3
< Author =
o = pxom Lixp
= 02_mari kaho217
= CHLOROFORM-D
Actual_Start Time = 15-MAY-2021 17:31:40
‘ Revision_Time = 11-FEB-2022 14:41:07
=Y 2 Comment = single_pulse
“ — Data_Format = 1D COMPLEX
Dim_Size = 13107
[ N X_Domain = Proton
(< g Dim_Title = Proton
3 IS Dim_Units = [ppm]
( - Dimensions =X
S Site = JNM-ECX500II
< | ‘g Spectrometer = DELTA2_NMR
“ Field Strength = 11.7473579[T] (500(MHz])
| X_Acq Duration = 1.74587904(s]
r X_Domain =18
8.‘ X_Fr = 500.15991521 [MHz]
o ~ X_Offset 5.0(ppm]
I X_Points = 16384
w X_Prescans =
2 X_Resolution = 0.57277737[Hz]
Swi = 9.38438438[kHz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset 5.0(ppm]
Tri_Domain Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALSE
Scans =16
o Total_Scans =16
Relaxation Delay = 5[s]
o Becv= Geln =30
3 = 23.4[dc)
g x_sa_nxdu: = 7.7[us)
-] X_Acq_Time 1.74587904(s]
5 _1 v X_Angle = 45[deg]
2 u X_Atn = 7[dB]
X_Puli = 3.85[us]
1.0 Irr_Mode = off
- Tri_Mode = off
Dante_Presat = FALSE
= Initial Wait = 1[s]
P R P s Repetition_Time = 6.74587904(s]
R RS g
225828883 2 g
S o =
X : parts per Million : Proton
==== PROCESSING PARAMETERS ----
Ph O dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s
trapezoid( 0[%], om, som, 100(3] )
S zerofill( 1
I ££t( 1, TRUE, TRUE )
N machinephase
Z ppm
Ph
3bm
Filename = 3bm Ph,0-Ph-Me carbon.jdf
Author = delta
Experiment = carbon.jxp
Sample_Id = o2-saki-32-a
Solvent = CHLOROFORM-D
Actual_Start_Time = 16-0CT-2017 10:04:32
Revision_Time = 16-0CT-2017 11:46:06

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title = Carbonl3

Dim_Units = [ppm]

Dimensions =x

site = JNM-ECX500I1
Spectrometer = DELTA2_NMR

Field Strength
X_Acq Duration

11.7473579[T] (500 [MHz])
0.83361792(s)

XD

X_Freq 125.76529768 [MHz]
X _Offset 100(ppm]

X_Points 32768

X_Prescans
X nno:.uu‘.on 1.19959034 [Hz]
39.3081761 [kBz]

x snup cupp.a 31.44654088 [kHz]

NN NN NN
N -

Irr_Doma. roton
Irr_Fre 500.15991521 [MHz]
Irz_Offset 5.0(ppm]
Clipped 'ALSE
Scans = 256
Total_Scans = 256
Relaxation_Delay = 2[s]
ain =58

Get = 23.3(dc]
X_90_Width = 9.8[us]
X_Acq_Time = 0.83361792(s]
X_Angle = 30([deg]
X_Atn = 10.7[dB)
X_Pulse = 3.26666667 [us]
Irz_Atn_Dec = 26.175[dB)
Irr_Atn_Noe = 26.175[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupling = TRUE
Initial _Wait = 1(s]
Noe = TRUE
Noe_Time = 2[s)
Repetition Time = 2.83361792(s]
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X : parts per Million : Proton

---- PROCESSING PARAMETERS ----

de_balance( 0,

trapezoid( 0[%],

zerofill( 1, TRUE

FALSE )
sexp( 0.2[Hz], 0.0

(s

1)
0[%], 80[%], 100[%] )
)

££¢( 1, TRUE, TRUE )

machinephase
ppm
Filename = 3bn Ph,molforin proton-2.
l's Author = delt:
} o Experiment = proton.jxp
[z Sample_ld = 02_mari saki-39
=] . H ] Solvent = CHLOROFORM-D
- Actual_Start Time = 7-JUN-2021 11:14:56
Revision_Time = 23-NOV-2022 14:06:52
‘\“ Comment. = single_pulse
M = 1D COMPLEX
i = 13107
2 |- = Proton
2|5 = Proton
< | = [ppm]
| | =X
[ = JNM-ECX500I1
== 22 = DELTA2_NMR
3% SR -
X : parfs per Millod : Proton Field Strength = 11.7473579[T] (500 [MHz])
X_Acq_Duration 1.74587904(s]
X_Domain =18
Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.57277737[Hz]
X_Sweep = 9.38438438 [kHz)
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm)
Clipped F
Scans =16
Total_Scans =16
Relaxation Delay = 5(s]
Recvr_Gain 36
Temp_{ = 23.6[dC]
X_90_Width =7.
“ = 1.74587904[s]
= 45[deg]
A - 2ten
e SR S e =3§25[“l
30 2.0 1.0 0 - oee
l\ = FALSE
AN Initial Wait = 1(s]
0 I~ 12 o o Repetition_Time = 6.74587904(s]
DD~ =3
fZz2= g
e e S

Ph (\o
A N
~-N
Ph
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e
=]
e |
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a4
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8
g
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g
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X : parts per Million : Carbonl

oy

77.2575 ~
77.0000

76.7520 ~
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66.8989
49.8253

---- PROCESSING PARAMETERS
FALSE )

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

.0[s] )
0[%], 80[%], 100(%] )

££t( 1, TRUE, TRUE )

machinephase
ppm
Filename 3bn Ph,molforin carbon.jd
delta
carbon. jxp
o02-saki-36

Actual_Start_Time

Revision_Time

Field Strength
X_Acq_Duration
X_Domain

X_Resolution

X_Sweep
Sweep_Clipped

Irr_Domain

Total_Scans

Relaxation_Delay
Recvr_Gain
Get

Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

CHLOROFORM-D
31-0CT-2017 15:50:44
31-0CT-2017 17:23:25

decoupled ga

INM-ECX500I1

DELTA2_NMR
11.7473579

[T] (500[MHz])
0.83361792(s]

13c

125.76529768 [MHz]
100(ppm!

32768

4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz)

5.0(ppm
"ALSE
256

256

roton
500.15991521 [MHz]
1

2(s])
58
23.1[dC]

-8[us]
0.83361792(s]
30(deg)
10.7(dB]
3.26666667 [us]
26.175[dB]
26.175[dB]

1
3361792(s)
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~==- PROCESSING PARAMETERS ----
dc_balance( 0, !'A!.EI )
sexp( 0.2[Hz], 0

trapezoid( 0[%], o[\], 80(%]), 100(%] )
TRUE )

zerofill( 1,
£££( 1, TRUE, TRUE )
machinephase

delta
proton. jxp

02 rennrensyud
CHLOROFORM-D

3bo Ph,COOEt proton-1.3jdf

Actual_Start_Time = 19-MAY-2021 17:56:01

Revision_Ti =

Comment = single_puls
Data_Format 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm)
Dimensions =X

Site = JNM-ECX500I1
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration
X_Domain

X

11-FEB-2022 14:45:56

11.7473579(T] (500 [MHz])
1.74587904(s]

10
500.15991521 [MHz]
]

= 5.0[ppm!

= 16384
X_Resolution = 0.57277737(Hz]
X_Sweep = 9.38438438 [kiz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]

= Proton

. 500.15991521 [MHz]

Tri_Offset = 5.0(ppm
Clipped = FALSE
Scans =16
Total_Scans =16
Relaxation Delay = sm

= 23 3(dc)

= 7.7[us]

= 1.74587904(s]

= 45[deg]

= 7(dB)

= 3.85[us]

= off

= off

= FALSE

a1_w = 1(s)

n.pcunon 'n.n. = 6.74587904(s]

CO,Et

0.4

03

02

abundance

---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s]

trapezoid( 0[%], n(\], 80[%], 100[%] )

zerofill( 1, TRUE
££e( 1, TRUE, 'mul)

T T T T T T T
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 600 50.0 40.0 300 20.0 10.0 0

2
g
€
3

X : parts per Million : Carbon1

| J )

1286119

/1N

w
288 &
¥8¢
a8 &
see oz
EREE T

13.7037 —

machinephase
22
Filename = 3bo Ph,COOEt carbon.3jdf
Author = delta

= carbon.jxp

= 02 rennrensyu9

= CHLOROFORM-D
Actual_Start _Time = 19-MAY-2021 1
Revision_Time = 19-MAY-2021 19:

Comment.
Data_Format

Dim_Size = 26214
X_Domain Carbon
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECX500I1
Spectrometer = DELTA2_NMR

single pulse decoupled ga
= 1D COMPLEX

(500 (MHz])

Field Strength = 11.7473579(T]
X_Acq_Duration = 0.83361792(s)
X_Domain =13

X_Freq = 125.76529768 [MHz]
X_offset = 100 [ppm]
X_Points 32768

X_Prescans =

X_Resolution = 1.19959034 [Hz]
X_Sweep = 39.3081761 [kHz]
X s-up cnpp.d = 31.44654088 [kHz]
Irr_Doma: = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]

Clipped = FALSE

Scans = 256

Total_Scans = 256

Relaxation Delay = 2[s]
8

Recvr_Gain 5

,_Get = 23.5[dC]
X_90_Width = 11.2[us]
X_Acq_Time = 0.83361792(s]
X_Angle = 30(deg]
X Atn = 12[dB]
X_Pulse 3.73333333(us)
Irr_Atn_Dec = 28.46[dB]
Irr_Atn_Noe = 28.46[dB)
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupling TRUE
Initial Wait 1(s)
Noe = TRUE
Noe_Time

. =2(s)
Repetition Time = 2.83361792(s]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, ml)

xp( 0.2[Hz], 0.0(s]

trapezoid( 0[%], O[%], anu], 100(%] )
zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase

ppm

3.00

0.0000

Filename

3bp Ph,C-COOEt proton-1.3
delta

proton. 3

= 02-kaho216-re
= CHLOROFORM-D
Actual_Start_Time = 20-NOV-2017 17:17:03
Revision Time = 11-FEB-2022 15:06:14
Comment = single_pulse
= 1D COMPLEX
= 13107
= Proton
= Proton
= [ppm]
= JNM-ECX500IT
= DELTA2_}
Field Strength = 11. 7:1:579[1] (500 [MHz] )
X AcqDuration = 1.74587904(s]
X_Domain =
X_Freq = soo 15991521 [MHz]
X Offset = 5.0(ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.57277737[8z]
X_Swe = 9.38438438[kHz]
X Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq 500.15991521 [MHz]
Irz_Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm
Clipped = FALSE
Scans =16
Total_Scans =16
Relaxation Delay = 5[s]
-_Gain =34
= 22.5[dc)
= 7.5[us]
= 1.74587904 (5]
= 45[deg]
= 4.4(aB]
3.75(us]
off
off
FALSE
1(s)

ia:
n-p-uuon 'nu 6.74587904(s])

1 Ph
] 3bt

v |

<

<

S

o

(=

abundance

210020001900180017001600]500]4001300120011001000 900 800 70.0 600 500 400 300 20.0 100 0

2.170.9620

X : parts per Million : Carbon13

>
EL
®n
a8

*
]
b}

N

N
g4

77.2480 .
76.7425

---- PROCESSING mw\nnv.s -
dc_balance( 0, E )

sexp( 2.0[Hz], o.o( 1)

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£££( 1, TRUE, TRUE )

60.6990
41.8704 —

14.1520

machinephase
ppm

Filename = 3bp Ph,C-COOEt carbon.jdf
Author delta

Experiment carbon. 3xp

Sample_Id ©02-kaho216-re

Solvent CHLOROFORM-D

20-NOV-2017 1
20-NOV-2017 18:

Actual_Start_Time 3
i 6

single pulse decoupled ga

= 1D COMPLEX

= 26214

= Carbon

= Carbonl3

n_| [ppm]
Dimensions =
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR
Field Strength = 11. 1173579:1] (500 [MHz])
X_Acq Duration = 0.83361792(s]
X_Domain =
X_Freq = 125.76529768 [MHz]
X_Offset = 100[ppm]
X_Points = 32768
X_Prescans =
X_Resolution 1.19959034 [Hz)
X_Sweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = FALSE
Scans = 256
Total_Scans = 256
mllxncion _Delay = 2[s]
Gai. = 58

= 23[dC]

= 9.8[us]

= 0.83361792(s]

= 30(deg]

= 10.7[dB]

= 3.26666667[us]

= 26.175[dB]

= 26.175[dB]

= WALTZ

= 92[us]

= TRUE
Initial _Wait = 1(s)
Noe = TRUE
Noe_Time = 2(s)
Repetition Time = 2.83361792(s)

S90




---- PROCESSING PARAMETERS ----

1 o] Ph dc_balance( 0, msl )
{ e + rs sexp( 0.2[Hz], 0.0[s
S ~ 1 [ = N trapezoid( 0[%], o[\l. 80[%], 100[%] )
<+ ‘ i [ N zerofill( 1, TRUE
1 i | | ££t( 1, TRUE, mx )
1 | N machinephase
‘ = [
| | Ph
{ 3bu
] B Ph,N5ring proton-4.jdf
delta
o proton.jxp
== 02_maril9
{ 'CHLOROFORM-D
Actual_Start Time = 26-AUG-2020 19:58:30
Revision_Time = 23-NOV-2022 13:32:34
(8 e
] - < Comment = single_pulse
“ Data_Format 1D COMPLEX
g Dim_Size = 13107
3 X_Domain = Proton
1 i Dim_Title = Proton
Dim Units = (ppm)
Dimensions =X
4 site = JNM-ECXS00IT
o | Spectrometer = DELTA2_NMR
Ll
1 (g Field Strength = 11.7473579(T] (500([MHz])
I 2 X_Acq Duration = 1.74587904(s]
X_Domain =
= 500.15991521 [MHz]
4 = 5.0(ppm)
fe = 16384
|2 :
1 - = 0.57277737(8z]
9.38438438 [kHz]
= 7.50750751 [kHz]
J ) = Proton
1 = 500.15991521 [MHz]
S | = 5.0(ppm]
= Proton
1 = 500.15991521 [MHz)
1 = 5.0(pp]
] = FALS]
=16
Total_Scans =16
| Relaxation Delay = 5[s]
® xr_Gain =34
3 = 23.6[dC]
§ | = 7.6[us]
2 ‘\ = 1.74587904(s]
= LA = 45[deg]
Zo A LV U b
} . r = 3.8[us]
6.0 5.0 4.0 30 20 1.0 0 et
) A
yZANN = N Initial Wait = 1[s]
2358882208 % S 5833  gosS2age g feperition tine = 6.74semnMLa)
gggc8¥angsy €% 8853 ERREERER g
B R S TP R} ERERE R _——— S
X : parts per Million : Proton
Ph ~=--- PROCESSING PARAMETERS
de_balance( 0, ms: )
sexp( 2.0[Hz], 0.0
N trapezoid( 0[%], nm, 80[%], 100(%] )
N zerofill( 1, TRUE
I ££t( 1, TRUE, ml )
machinephase
ZN ppm
Ph
] 3bu
< Filename = Ph,NSring carbon-1.3df
= Author = delta
= carbon. jxp
1 = 02_maril9
4 = CHLOROFORM-D
Actual_Start_Time
Revision_Time
1 omment
1 Data_Format 1D
) Dim_Size = 26214
o X_Domain = Carbon
1 Dim_Title = Carbonl3
1 Dim Units = [ppm)
] Dimensions =X
Site JNM-ECX50011
1 Spectrometer = DELTAZ_NMR
1 Field Strength = 11.7473579[T] (500 [MHz])
X AcqDuration = 0.83361792(a]
a4 < 125, 76520768 pr)
1 = 100(ppm]
1 | = 32768
X_Resolution = 1.19959034 [Hz]
1 X_Sweep = 39.3081761 [kHz]
] X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
I Irr_Offset = 5.0(ppm)
S Scans 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain =58
Temp_Get = 23.7(dc]
X_90_Width = 11[us]
3 X“Acq_Time = 0.83361792[s]
g X_Angle = 30(deg]
z- mMWmM*-” e
E X_Pulse = 3.66666667 [us]
2 Irr_Atn_Dec = 28.46[dB]
Irr_Atn_Noe = 28.46(dB]
210020001900180017001600150014001300120011001000900 80.0 700 600 500 40.0 300 20.0 10.0 0 e ::;‘(':f]
A | Decoupling = TRUE
. 7 - VAN | Initial Wait =1(s)
o8EIgEsigEicsgiggegasge £88 g 3 e el
L2E5888RICELATRETERES 288 3 2 Noe_Time = 2(s)
SR MSReRA—vMNE NN RaR asn S ] Repetition Time = 2.83361792(s]
B e B B R = S8 s v =
LoxIaoaaaqaaaaaaaan A o N

X : parts per Million : Carbon13
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|
]

2.0

1.0

abundance

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

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[\]. 80([%], 100(%] )
x.xoflll( 1, TRUE

£££( 1, TRUE, m! )

machinephase

ppm

3bv

385
378

TI8

abundance

0.0006 —— =

14544
1.4452
1.4326
1.3937
13811 7/

REV_02_mari Ph,6ring rere
delta

proton. jxp

0z mari #h Gring rere

Actual_Start_Time
Revision_Time

7-n5 2022 17:15:52
23-NOV-2022 13:34:09

JNM-ECX5001T
DELTA2_}

i
Spectrometer

Field Strength
X_Acq_Duration

11. 7173579[1‘] (500 [MHz])
1 71557901 [s]

soo .15991521 [MHz]
5.0(ppm]

16384

1

X_Resolution 0.57277737(Hz]
9.38438438 [kBz]

7.50750751 [kHz]

X_Sweep
X_Sweep_Clipped

Irr_Domain Proton
Irr_Fro = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped FALSE
Scans =16
Total_Scans =16
Relaxation Delay = 5[s]
Gain =38
= 22.3[dC]
= 7.6[us]
= 1.74587904(s)
= 45[deg]
= 6.5[dB]
= 3.8[us]
= off
= off
= FALSE
1(s)

= 6.74587904[s]

Ph
o~
~-N
Ph
3bv
<
=1
-
<

02

0.1

abundance
0

X : parts per Million : Carbon13

PROCESSING PARAMETERS
de_balance( 0, msz )
sexp( 2.0[Hz], 0.0[s:
trapezoid( 0[%], om, 80[%], 100(%] )
zerofill( 1, TRUE

£££( 1, TRUE, -mm)

machinephase

ppm

77.2575

700 60.0 500 40.0 30.0 200 100 0
1|

AN
g

< A
8 g
8 8
2 g
€ 8

25.8460 —
245964

Filename

02_maril23 3_carbon-lana-
delta

carbon. jxp
02_maril23 3
CHLOROFORM-D
Actual_Start Time = 7-APR-2021 17:12:18
Revision_Time = 10-MAR-2022 14:23:02

ingle pulse decoupled ga
D COMPLEX

26214
Carbon
Carbon13
[ppm]

JNM-ECX5001T
= DELTA2_NMR

Field Strength 11.7473579(T] (500 [MHz])

X_Acq_Duration = 0.83361792(s]
Domain =13c
X_Freq = 125.76529768 [MHz]
X Offset = 100(ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 1.19959034 [Hz]

= 39.3081761 [kHz]

X_Sweep
X_Sweep_Clipped 31.44654088 [kBz)

= Proton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALSE

256

Total_Scans = 256

Relaxation Delay = 2[s]

Recvr_Gain = 60

emp_Get = 22.9(dc)
X_90_Width 11.2[us]
X_Acq_Time = 0.83361792[s]
X_Angle = 30[deg]

CAtn = 12[dB]
X_Pulse = 3.73333333[us)
Irr_Atn_Dec = 28.46[dB]
Irr_Atn_Noe = 28.46[dB]
Irr_Noise = WALTZ
Irr_Pwidth 92[us]
Decoupling = TRUE
Initial Wait = 1(s)

Noe = TRUE
Noe_Time = 2(s)
Repetition Time = 2.83361792(s]
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1 3bw

1.0

abundance

07 0% 09

06

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], Ol'ly 80([%], 100(%] )
zerofill( 1, TRUE
££t( 1, TRUE, 'rm)
s

02 03 04 o3
6.13

stundance

405
408

07
1.00

0.0063 7

3.1785 .

® o
%@
wT
© )

machinepha
ppm

Filename = 02_mari Ph-Bu_proton-lana
Author = delta

Experiment = proton.jxp

Sample_Id = 02_mari Ph-Bu

Solvent = FORM-D
Actual_Start Time = 24-FEB-2022 13:19:31
Revision_Time = 23-NOV-2022 1! 8
Comment = single_pulse

Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Proton

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

site = JNM-ECXS00II

Spectrometer = DELTA2_NMR

Field Strength 11.7473579(T] (500 [MHz])

X_Acq Duration = 3.49175808(s]
X_Domain =18
X_Freq = 500.15991521 [MHz]
X_Offset 5.0(ppm]
X_Points 32768
X_Prescans 1
[

X_Swes 9.38438438[kHz)
X_Sweep_Clipped 7.50750751 [kBz)
Irr_Domain Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Fre = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALSE
Scans =16
Total_Scans =16
Relaxation_Delay = 5[s]
Recvr_Gain =36

Get = 22.6[dC]
X_90_Width = 7.6[us]
X_Acq_Time = 3.49175808(s]
X_Angle = 45[deq]
X_Atn = 6.5[dB]
X_Pulse = 3.8[us]
Irr_Mode = off
Tri_Mode = off
Dante_Presat = FALSE

Initial Wait 1(s)
Repetition Time = 8.49175808(s]

Ph r|7-Bu
N
| XY~ “n-Bu
~N
ol Ph
=3
1 3bw
ol
=3

0.1

abundance
0

PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s)

trapezoid( 0[%], am. snm, 100(%] )
zerofill( 1, TR

££t( 1, TRUE, l'm )

210020001900180017001600150014001300120011001000 90.0 800 70.0 600 50.0 40.0 30.0 200 100 0

X : parts per Million : Carbon1

1208286
72480
77.0000
76.7425
513610 ——
304530 ——
203042
14.0184

machinephase
ppm
Filename = Ch-nka carbon. Jde
Author =
Experiment = :lrben 3xp
S I = 02_mari Ph-nBu
Solvent = CHLOROFORM-D

= 25-NOV-2021 13:55:41

Actual_Start_Time
Revision_Time = 25-NOV-2021 15:18:18

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbon13

[ppm]

X

JNM-ECX5001T
DELTA2_NMR

Field Strength = 11.7473579(T] (500(MHz])
X_Acq_Duration = 0.83361792(s])
X_Domai. =13
X _Freq = 125.76529768 [MHz]
X offset = 100(ppm]
X_Points = 32768
X_Prescans =4
2 m-oxuuon = 1.19959034[Hz]

= 39.3081761[kHz]
by sno-p Clipped = 31.44654088 [kiz]
Irr_Domain = oton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset 5.0(ppm]
Clipped = FALSE
Scans = 768
Total_Scans = 768
nnucxen Delay = 2[s]

:_G: =58

= 23.1[dC]

= 11.7[us]

= 0.83361792(s]

= 30(deg]

= 12.3(dB]

= 3.9[us]

= 28.39(ds]

= 28.39(dB]

= WALTZ

= 92[us]

= TRUE
Initial Wait =1[s)
Noe = TRUE
Noe_Time = 2(s]
Repetition_Time = 2.83361792(s]




Ph I ra 3 " — g s dc_balance( 0, FALSE )
- - = - sexp( 0.2(Bz], 0.0(s] )
N b3 trapezoid( O[%], 0[%], 80[%], 100[%] )
A Ph - N zerofill( 1, TRUE )
~ I N - r ££t( 1, TRUE, TRUE )
& / 2 / machinephase
ZN = ppm.
3bx I \
e ‘ I | Filename = 02_mari Takahide7_proton-
1 < ‘ Author = delta
2 | | Experiment = proton.jxp
1 : ‘ l | d = 02_mari Takahide?
: “\ ‘ I | Solvent = CHLOROFORM-D
3 I (1Y Actual_Start_Time = 17-APR-2021 16:00:25
(28 o VY [l \‘”\ Revision_Time = 23-Nov-2022 13:39:12
1 [ i is | U |
| 4 foio —
1 B 7o & =
o 76 7S 7475 72 | z
“ JUme e [ -
] [ TN TN A \ A P o3 =
] 288388 BIT BILOIRT 3 5283 £3 =X
88389 5 AAAE b s b rocn < = JNM-ECX500I1
) = DELTA2_}
Field Strength = 11.7473579(T] (500([MHz])
X_Acq_Duration = 1.74587904[s]
1 X_Domain =10
] L fen , X_Freq = 500.15991521 [MHz]
Y 8z X offset = 5.0(ppm)
i - &=z X_Points = 16384
] | X_Prescans =1
e [ | X_Resolution = 0.57277737(Hz]
X P = 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751 [kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irz_Offset = 5.0(ppm)
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]
Clipped = FALSE
Scans =16
Total_Scans =16
Relaxation Delay = 5(s]
o Recvr_Gain =36
51 Temp_Get = 23[dC)
g = 7.7[us]
2 1.74587904 (5]
3 | . = 45(deg]
.E e, - = 7([dB]
: T = 3.85[us]
50 4.0 30 20 1.0 0 - g::
Dante_Presat = FALSE
-~ Initial Wait = 1(s]
- « o Repetition_Time = 6.74587904(s]
— wi =3
8 & g
6 - =

Ph I
7 N\ .
1 I N Ph
~N
N\
s Ph

3bx

03

abundance

........ T

T SRR . S . S — . S TR
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

X : parts per Million : Carbon13

157.3985 —

2

77.2480 -
77.0000
76.7425

40.4682

PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

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

£££( 1, TRUE, TRUE )

machinephase
Filename = 02_mari Takahide7_carbon-
Author = delta
Experiment = carbon.jxp
Sample_lId = 02_mari Takahide?
Solvent CHLOROFORM-D
Actual_Start_Time = 17-APR-2021 16:02:44
Revision Time = 10-MAY-2021 17:23:10
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size 26214
X_Domain = Carbon
Dim_Title = Carbon13
Dim Units = [ppm]
Dimensions =x

ite = JNM-ECX500IT
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500([MHz])
X_Acq_Duration = 0.83361792(s]
X_Domain =13c
X_Freq = 125.76529768 [MHz]

X Offset 100 (ppm)

X_Points = 32768

X_Prescans =4

X_Resolution = 1.19959034 [Hz]
X_Sweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]

c1ij = FALSE

Scans = 256

Total_Scans = 256

Relaxation Delay = 2[s]

Recvr_Gain = 60

emp_Get 23.2[dc)

X_90_Width = 11.2[us]

X_Acq_Time = 0.83361792(s]
X_Angle = 30(deg]

X_Atn = 12[dB)

X_Pulse = 3.73333333[us)
ITr_Atn_Dec 28.46(dB.

Irr_Atn_Noe = 28.46(dB]

Irz_Noise = WALTZ

Irr_Pwidth = 92[us]

Decoupling = TRUE

Initial _Wait = 1[s]

Noe

Noe_Tim

»_Time = 2[s)
Repetition Time = 2.83361792(s)

S94




abundance

0.4

0.3

0.2

0.1

X : parts per Million : Carbon13

153.6881

I . e
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 13
(]

z - PROCESSING PARAMETERS ----
3 dc_balance( 0, FALSE )
= sexp( 0.2[Hz], 0.0[s] )
2 o trapezoid( 0[%], 0[%], 80[%], 100(%] )
- - zerofill( 1, TRUE )
z £££( 1, TRUE, TRUE )
2 machinephase
‘ 3 ppm
S
| 3
o 1 P Filename = Ph,NSring-Ph proton-1.3jdf
=2 2 Author = delta
1 jf Experiment = proton.jxp
i = 02_mari Takahide33
1 L = CHLOROFORM-D
17-APR-2021 15:53:40
Revision_Time = 11-FEB-2022 15:20:52
Comment = single_pulse
Data_Format = 1D COMPLEX
1 Dim_Size = 13107
1 (_Domain = Proton
1 Dim_Title = Proton
Dim Units [ppm]
1 Dimensions =X
<4 Site = JNM-ECX500II
N Spectrometer = DELTA2_NMR
1 Field Strength = 11.7473579(T] (500(MHz])
] 1.74587904 (5]
18
500.15991521 [MHz]
. 5.0(ppm]
g & & Tesee
1| I ] ] 1
i 0.57277737(#z]
9.38438438 [kHz]
|8 82 7.50750751 [kHz]
1 H ‘ i roton
o | ‘ 500.15991521 [MHz]
- ] 5.0([ppm]
'roton
{ req 500.15991521 [MHz]
Tri_Offset 5.0(ppm]
1 Clipped FALSE
1 Scans =16
Total_Scans =16
Relaxation Delay = 5[s]
PO Recvr_Gain =42
Qo )_Get = 23.2[dC)
g 1 X_90_Width 7.7(us]
B ‘ | X_Acq_Time 1.74587904(s]
E L J X_Angle 45[deg]
- a—— T dB]
T T T T X_Pulse 3(:5[\:.1
Irr_Mode 0
9.0 8.0 7.0 6.0 50 4.0 30 2.0 1.0 0 Tri Mode ofs
Dante_Presat FALSE
) - Initial Wait 1(s)
EMNN ~ONNNINN—~NT AN MO Py Repetition_Time 6.74587904(s)
Sl RSN S mE e me o~ S
SESEEERTERARERARACFIAR 8
N e N N S S S S S ) =4
X : parts per Million : Proton
Ph - PROCESSING PARAMETERS -
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
N trapezoid( O[4], 0[s], 80[%], 100[%] )
A zerofill( 1)
I ££ft( 1, TRUE, TRUE )
~N machinepha
Ph
3by

=Pn ~Ph carbon.jdf
= delta
carbon. jxp
= 02 takahide-33
= CHLOROFORM-D
= 8-OCT-2019 15:47:34
= 8-0CT-2019 19:51:17

single pulse decoupled ga
1D COMPLEX

= 26214
= Carbon
= Carbonl3
_L = [ppm]
Dimensions =
= JNM-ECX500IT
Spectrometer = DELTA2_NMR
Field Strength = 11.7473579([T] (500 (MHz])
X_Acq_Duration = 0.83361792[s)
X1 n =13c
X_Freq = 125.76529768 [MHz]
X_Offset = 100(ppm]
X_Poi. 32768
X_Pre =4
X_Resolution = 1.19959034 [Hz]
X_Sweep. = 39.3081761 [kHz]
= 31.44654088 [kHz]
= Proton
= 500.15991521 [MHz]
= 5.0(ppm]
= FALSE
= 256
= 256
Relaxation Delay = 2([s]
Recvr_Gain = 60
Temp_Get 23.6[dcC)
X_90_Width = 11[us]
X_Acq_Time = 0.83361792(s)
X_AngTe = 30[deg]
=1

2[dB]
3.66666667 [us]
28.9(d8]

. N — . = 28.9[dB)
.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 ok
L | = TRUE
! A v
g =3 Pl w w -m
b E §§_ %_ E Repetition Time = 2?:;361192[!]
] ERE& @ a -
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Me
| N
" ~N
| Me
]
=] 3au
=
b
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=% \
]

i

0 01 0203 04 05 06 07 08 09 10 11

abandance

abundance

3.6280 |

£

fien

393

~--- PROCESSING rmu:ms -
)

dc_balance( 0, FALSI

sexp( 0.2[Hz], 0.0[s:

trapezoid( o[u, o(\l, uom, 100(%] )

Actual_Start_Time

12-JUL-2019 12:30:02

zerofill( 1

££e( 1, nw:, TRUE )

machinephase

ppm

Filename = Me NSring proton-2.3jdf
Author = delta

Experiment = proton.jxp

Sample_Td = 02 takahide-18
Solvent = CHLOROFORM-D

Revision_Time

Field Strength
X_Acq Duration
X_Domain

X_Resolution
X_ 8'.
X_Sweep_Clipped

23-Nov-2022 13:29:48
single_pulse
1D COMPLEX

13107
Proton
Proton
[ppm]

JNM-ECX50011
DELTA2_NMR

11.7473579([T] (500 [MHz])
1 71531901(

sao 15991521 [MHz]

0.57277737 (Hz)
9.38438438 [kHz]
7.50750751 [kHz]

0.0000

Proton
500.15991521 [MHz]
5.0(ppm]

Proton
500.15991521 [MHz]
5.0(ppm)

FALSE

16

16

RN
-

Total_Scans

Relaxation Delay = 5(s]
Gain 0
20.1[dC)
7.2
1.74587904(s)
51

EE R

Dante_Presat
Initial Wait

Repetition_Time 6.74587904[s]

S Me
N
| R
= o

Me

] 3au
.
°1
8

03

abundance

210020001900180017001600150014001300120011001000 900 800 700 600 500 400 300 200 100 0
)

X : parts per Million : Carbon13

159.5733

77.2480

§2zg58
SESE5R
nam =3
S8IA8E

147.6408
146.9064
136.7195 .

77,0000 ¢
76.7425 ~

~=-- PROCESSING PARAMETERS ----
de_balance( 0, msl )

sexp( 2.0[Hz], 0.0

trapezoid( 0[%], om, 80[%], 100(%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm
Filename = u.,us:an carbon. jdf
Author = delta

= carbon. jxp

= 02 takahide-18

= CHLOROFORM-D
Actual_Start_Time = 12-JUL-2019 12:32:27

Revision_Time 12-JUL-2019 13:39:01

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title Carbon13

Dim_Units = [ppm]

Dimensions =x

site = JNM-ECX5001T
Spectrometer = DELTA2_}

50.6361
25.6552
23.1466
16.5461

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
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
t

Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

11.7473579[T] (500 [MHz])

= 0.83361792[s]

13c
125.76529768 [MHz]
100 [ppm]

32768

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

roton
500.15991521 [MHz]
5.0(ppm]
FALSE
256
256
2(s)
8
20.41dc]

1[us)
0.83361792(s]
30(«9]

12(dB]
3.66666667 [us]
28.9(dB]

s
2.83361792(s]

S96




PROCESSING PARAMETERS

1 Ph dc_balance( 0, FALSE )
o] [RI& 2 (s (s sexp( 0.2[Hz], 0.0[s] )
- 414 CO,H trapezoid( 0[%], 0[%], 80[%], 100(%] )
] B zerofill( 1, TRUE )
1 - / I ££6( 1, TRUE, TRUE )
] 2 machinephase
] ~N ey
1 N Yo 3 |l A Ph
o LI [2 It
o | s1
1 2 ! Filename = 6 Ph,COOH proton-1.3df
1 = delta
] = proton.jxp
| = 02-yugoll
i = CHLOROFORM-D
] Actual_Start Time = 5-AUG-2020 10:01:25
o1 Revision_Time = 11-FEB-2022 15:28:19
<+ @ 8 e [ nt = single_pulse
1 R 1= t Data_Format = 1D COMPLEX
1 ‘ Dim_Size = 13107
3 X_Domain = Proton
| - Dim_Title = Proton
1 Dim_Units = [ppm]
] Dimensions =X
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR

Field_Strength 11.7473579(T] (S00[MHz])
X_Acq Duration = 1.74587904(s]

18
500.15991521 [MHz]
5.0(ppm]

= 16384
1 =1
o = 0.57277737(Hz)
N = 9.38438438(kHz)
] = 7.50750751 [kHz]
] / = Proton
] = 500.15991521 [MHz]
| = 5.0(ppm]
1 = Proton
{ = 500.15991521 [MHz]
1 = 5.0(ppm]
o = FALSE
=1 Sea =16
1 Total_Scans =16
Relaxation Delay = 5[s]
© Recvr_Gain =34
S - Temp_Get = 23.5[dC]
g X_90_Width = 7.6[u:
2 X_Acq_Time = 1.74587904(s)
g X_Angle = 45[deg]
] X_Atn = 6.8[dB)
Eamant v X_Pulse =3.8[us]
0 Irz_Mode = off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1(s)
o Repetition_Time = 6.74587904(s]
s

Ph - PROCESSING PARAMETERS -
j dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
B COH trapezoid( 0[%], 0[%], 80[%], 100[%] )
— I zerofill( 1, TRUE )
ZN
= Ph
si
= Ph,COOH_carbon-1.jdf
= delta
= carbon.jxp
= 02_mari Ph,COOH
= CHLOROFORM-D
Actual_Start_Time = 23-NOV-2021 22:59:59
[e] Revision_Time 17-DEC-2021 16:19:54
<
t = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions
Site = JNM-ECX500II
Spectrometer = DELTA2_NMR
N Field Strength = 11.7473579[T] (500 (MHz])
= 0.83361792[s]
13¢
= 125.76529768 [MHz]
= 100(ppm]
= 32768
=4
= 1.19959034 [Hz]
39.3081761 [kHz]
= 31.44654088 [kHz]
= Proton
hu = 500.15991521 [MHz]
= 5.0(ppm)
= FALSE
3194
Total_Scans = 3194
Relaxation Delay = 2[s]
Recvr_Gain = 58
22.6[dc)
I 11.7[us]
8 I = 0.83361792[s)
E o " L l o = 30[deg]
2 " " = 12.3([dB]
5 = 3.9[us]
L 28.39(dB)
P I Crpeee e I I R R R T 28.39[dB]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 - :?'['::l
‘ ! LI A = TRUE
~ I /I\ Initial Wait = 1(s]
o SreRN82ENCaA8aS ggn Noe TRUE
€ Z2egfIsccIEle 8¢ Noe_Time = 2[s)
Z SRREBEEIxa=8ka ase Repetition Time = 2.83361792[s)
€ oSSR LELBR LS N
S 283afdaqaaaacs ces
X : parts per Million : Carbon13
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abundance

4.0

3.0

2.0

1.0

803

2.89

197

Ph

| \
’ ~-N

Ph
3bz

---- PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 0.2(Hz], 0.0[s] )
trapezoid( 0[%], nm, 80[%], 100(%] )
zerofill( 1, TRUE

ml

X : parts per Million : Proton

0.0000 — <

Filename =7 Ph,H proton-3.3df
Author = delta

Experiment = proton. jxp
Sample_Id = o2yugo32

Solvent CHLOROFORM-D
Actual_Start Time = 8-OCT-2020 12:43:02
Revision_Time = 23-NOV-2022 12:15:42
Comment: = single_pulse
Data_Format = 1D COMPLEX

Dim_Size 13107

X_Domain = Proton

Dim_Title = Proton

Dim_Uni = [ppm]

Dimensions =x

Site = JNM-ECX500IT
Spectrometer = DELTA2_NMR

Field Strength = 11.7473579[T] (500 (MHz])
X_Acq Duration = 1.74587904(s]
X_Domain =18

X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]

X_Points = 16384

X_Prescans
X_Resolution
X_Sweep

1
0.57277737(8z]

9.38438438 [kHz]
7.50750751 [kHz]

roton
500.15991521 [MHz]
5.0(ppm]

roton
500.15991521 [MHz]
-0[ppm]

FALSE
16
Total_Scans =16
Relaxation Delay = 5[s]
Recvr_Gain =40
= 23.5[dC)
6.5[us]
= 1.74587904(s]
= 45[deg]
= 6(dB]
= 3.25[us]
= off
= off
Dante_presa = FALSE
Init: 1(s]

Rmtitian 'ru- = 6.74587904[s]

abundance

g 4 ---- PROCESSING PARAMETERS
1 Ph dc_balance( 0, msl )
1 sexp( 2.0[Hz], 0.
1 trapezoid( 0[%], om, aom. 100(%] )
1 zerofill( 1, TRUE
1 \ ££ft( 1, TRUE, ml )
I I machinephase
I ppm
w] . ~-N
s
1 Ph
Filename =7 Ph,H carbon.jdf
3bz Author = delta
] Experiment = carbon.jxp
1 Sample_lId = o2yugoldre2
< Solvent = CHLOROFORM-D
<7 Actual_Start_Time = 28-AUG-2020 1.
] Revision_Time = 28-AUG-2020
1 Comment = single pulse decoupled ga
1 Data_Format D
1 Dim_Size 26214
1 X_Domain Carbon
1 Dim_Title Carbonl3
e Dim_Units = [ppm)
o Dimensions =X
1 Site = JNM-ECX50011
1 Spectrometer = DELTA2_NMR
] Field Strength 11.7473579([T) (500 [MHz])
X_Acq Duration = 0.83361792(s]
I 13¢
4 = 125.76529768 [MHz]
~ = 100(ppm]
g4 = 32768
=4

BS
g3
geg
258
cas
gS5

I34,5638

X : parts per Million : Carbon13

132.1888
129.9091
129.2223
129.0316
128.9648

128.8790

127.9060
127.6676
127.4482

124.9587
123.7473

77.2480

77.0000
76.7425

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

roton
500.15991521 [Miiz]
5.0(ppm]

FALSE

256

256

Clipped
s

Total_Scans

Relaxation Delay = 2[s]
8

23.9(dc)

11[us]

0.83361792(s]

30(deg)

12(dB]
3.66666667 [us]
28.46[dB]
28.46[aB]
WALTZ

92[us]

TRUE

Initial Wait 1(s)
Noe TRUE
Noe_Time

Repetition_Time

2.83361792(s]
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PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )
e[S sexp( 0.2[Hz], 0.0[s] )
s 28 g trapezoid( 0[8], 0[%], 80[%], 100(%] )
2 g “ « “ zerofill( 1 )
S= J= ££t( 1, TRUE, TRUE )
machinephase
ppm
o 4 Filename = dimer proton-3.jdf
~ o Author = delta
1 - |3 Experiment = proton.jxp
3 & Sample_Td = 02-kaho99-31-50
N Solvent = CHLOROFORM-D
i Actual_Start_Time = 22-JUN-2016 14:03:26
o - Revision_Time = 11-FEB-2022 15:32:49
N 2
\ \ Comant - stngle pulse
‘ Data_Format = 1D COMPLEX
1 I Dim_Size = 13107
| X_Domain = Proton
. | Dim_Title = Proton
al Dim Units = [ppm)
‘ Dimensions =X
1 = I il site = JNM-ECX500II
P I I W I ‘ 1l ‘ Spectrometer = DELTA2_NMR
ST | = J L L i |
] = g Field Strength = 11.7473579(T] (500(MHz])
< X_Acq_Duration = 1.74587904(s]
<+ X_Domain =18
‘ = 500.15991521 [MHz]
| = 5.0(ppm]
i = 16384
‘ el o
< X_Resolution = 0.57277737[8z]
] ‘ L X _Sweep = 9.38438438 [kHz]
i I X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
T ! Irr_Freq = 500.15991521 [MHz]
Irz Offset = 5.0(ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0(ppm]
Clipped = FALSE
Scans =16
Total_Scans =16
<
- Relaxation_Delay = 5[s]
o 1 Recvr_Gain =32
S = 22[dc)
g =6.
2 = 1.74587904[s]
g | A = 45[deg]
2o NS P T V7 - 3.s5ram
Frrer T T B R A R ' = 3.35[us)
= off
5.0 4.0 3.0 20 1.0 Z ose
= FALSE
. a: =1
R NNEORe RTINS SRR a o oo o o Repetition Time = 6.74587904(s]
—R2RN8YE 28T Ra 228 g a9 ] S
SS8RELRURRETARRAR 2 a8 = 8
06 06 08 1~ = = S 1S 0 S e & oA - S
X : parts per Million : Proton

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

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

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Filename = dimer carbon.3jdf
Author delta

Experiment n.3xp
sample_Id ©02-kaho99-31-50
Solvent CHLOROFORM-D

22-JUN-2016 14:07:35
22-JUN-2016 14:29:59

Actual_Start_Time
Revision_Time

decoupled ga

o =
= =
1 1t = JNM-ECX500IT
Spectrometer DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz])
X_Acq_Duration = 0.83361792(s]
4 X_Domain = 13c
XF: = 125.76529768 [MHz]
1 X_Offset = 100(ppm]
X_Point: = 32768
X_Prescans =4
X_Resolution = 1.19959034[Hz]
X_Sweep = 39.3081761[kHz]
X_Sweep_Clipped = 31.44654088 [kiiz]
Irr_Domain = proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0(ppm]
Clipped = FALSE
s = 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 22.1[dcC)
© X_90_Width 10.6[us]
S 0.83361792(s]
g 30(deg)
2 12.5[dB]
3 = 3.53333333[us]
2 = 26.25[dB]
= 26.25[dB]
Irr_Noise = WALTZ
| Irr_pwidth = 92[us]
A\ Decoupling -
- 7 \ NS // ™ /\\ Initial Wait = 1[s]
283283 8ELIZzaTa = 51’§S L8S = e i
EREER R B RS ] E 2nsa sZs 3 Noe_Time =2
S A L R L L ] E cdage —an  q Repetition_Time = 2.83361792(s)
P R R ] S SRR S L=C =
aooadaaooadaadaas o mEee -
X : parts per Million : Carbon13
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