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1. Chemicals and Instrumentation

The starting materials were obtained from commercial suppliers and used as received. 2-Aryl
pyridine ligands (2b-2i) were prepared according to the reported procedures.! Solvents were
purchased from commercial suppliers and further dried over molecular sieve (MS 4A). All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill (Figure
S1). Both jars (1.5 mL, 5.0 mL) and balls (5 mm, 10 mm) are made of stainless-steel (SUS400B and
SUS420J2, respectively) (Figure S2). The heat gun Takagi HG-1450B with temperature control
function was used for high-temperature ball-milling reactions (Figure S3). NMR spectra were recorded
on JEOL JNM-EC X400P and JNM-ECS400 spectrometers (*H: 392 or 396 or 399 or 401 MHz, 13C:
99 or 100 MHz). Tetramethylsilane (*H), CDCl; (*3C) was employed as external standards,
respectively. Multiplicity was recorded as follows: s = singlet, brs = broad singlet, d = doublet, t =
triplet, g = quartet, quint = quintet, sept = septet, 0 = octet, m = multiplet. Thermography was recorded
with an NEC Avio Thermo GEAR G120. High-resolution mass spectra were recorded at the Global
Facility Center, Hokkaido University.
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Figure S1. Retsch MM400 used in this study.
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Figure S2. Stainless jar and ball used in this study. (Left: 1.5 ml jar and 5 mm ball, Right : 5.0 ml jar
and 10 mm ball)
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2. Details of High-Temperature Ball-Milling Method

The heat gun was fixed with clamps and placed directly above the ball milling jar (distance between
the heat gun and ball milling jar: ca. 1 cm) (Figure S3).2 The mechanochemical reactions were
conducted while applying heated air to the outside of the milling jar (the preset temperature at 300 °C).
The temperature inside the milling jar after the mechanochemical reactions was confirmed by
observation with a thermography camera immediately after the milling jar (approximately 135 °C)
(Figure S4).
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Figure S4. Thermography images.
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3. General Procedure for Solid-State Synthesis of Iridium(I1I) Complexes

1) Procedure A: solid-state synthesis of chloride-bridged dimer 3

R! R1

IrCl3*nH,0 (1)
3*nNH2 MeOC,H,OH g
R1 + R2 (0.20 pl/ mg) P, \\Cll,
\<_\ 7 % ball milling (30 Hz)
=N — 135 °C (internal)

I/ oz
2 (2.1 equiv) R R1

Iridium(l11) chloride hydrate 1 (0.20 mmol), 2-aryl pyridine ligand 2 (0.42 mmol, 2.1 equiv), and 2-
methoxyethanol (0.20 pL/mg) were placed in a ball milling vessel (stainless-steel, 1.5 mL) loaded
with one grinding ball (stainless-steel, diameter: 5 mm). After being closed, the vessel placed in the
ball mill machine (Retsch MM400, 10 or 30 min at 30 Hz) with a heat gun (the preset temperature at
300 °C). After ball milling, the jar was then cooled rapidly with cold water and opened. The mixture
was filtered by H,O and CH2Cl; to give the corresponding chloride-bridged dimer 3. Because the low
solubility of 3 in organic solvent, the crude product 3 was used in the next step without further

purification.

2) Procedure B: solid-state synthesis of tris-cyclometalated iridium(I11) complexes 4

R' R1 R1

N S
J [ AgOTf (2.0 quiv) R2 | /J R?
2 (5.0 equiv Z
/, cl Ii('d dqd't') \\ N //’
%, | Clu, quid additive 2, | L=
. “0, I W 1
Iry R
K ball milling SN YNV
135 °C (internal) R V\é \}
\ I
NS
R1 R1 \Rz
4

Method 1 (2-methoxyethanol was used as a liquid addivie)

3 (1.0 equiv), 2 (5.0 equiv), AgOTT (2.0 equiv) and 2-methoxyethanol (0.20 pL/mg) were placed in a
ball milling vessel (stainless-steel, 1.5 mL) loaded with one grinding ball (stainless-steel, diameter: 5
mm). After being closed, the vessel placed in the ball mill machine (Retsch MM400, 60 or 90 min at
30 Hz) with a heat gun (the preset temperature at 300 °C). After ball milling, the jar was then cooled
rapidly with cold water and opened. The mixture was filtered by CH2Cl, to remove silver salts. The
crude mixture was then purified by flash column chromatography (SiO», typically CH2Cl./hexane,
typically 0:100-100:0) or reprecipitation from CH.Cly/hexane to give the corresponding tris-

cyclometalated iridium(111) complexes 4.
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Method 2 (DMF was used as a liquid addivie)

3 (1.0 equiv), 2 (5.0 equiv), AgOTTf (2.0 equiv) and and N,N-dimethylformamide (DMF) (0.50 pL/mg)
were placed in a ball milling vessel (stainless, 5.0 mL) loaded with one grinding ball (stainless,
diameter: 10 mm). After being closed, the vessel placed in the ball mill machine (Retsch MM400, 60
or 90 min at 20 Hz) with a heat gun (the preset temperature at 300 °C). After ball milling, the jar was
then cooled rapidly with cold water and opened. The mixture was filtered by CHCl, to remove Ag
salts. The crude mixture was then purified by flash column chromatography (SiO., typically
CHxCly/hexane, typically 0:100-100:0) or reprecipitation from CH.Cly/hexane to give the

corresponding tris-cyclometalated iridium(I11) complexes 4.

3) Procedure C: solid-state one-pot synthesis of tris-cyclometalated iridium(l11) complexes 4

N MeOC,H,OH
\ J [ (0.20 pL/mg) J /
MeOC,H,OH S 7 3Re AJOTI (20 qui)
IrClynHz0 (1) (920 ulimg) P, \\c|,, 2 (5.0 equiv) 3., | / I
+ —_— ", > Ny R
. ball milling (30 Hz) = - ball milling (30 Hz) /\N’ N
ligand (2) 135 °C (internal) P 135 °C (internal) Y \j
(2.1 equiv) 10 min \ 60 min |
1 1 N\
R'R R2

4
opening jar

Iridium(111) chloride hydrate 1 (0.20 mmol), 2 (0.42 mmol, 2.1 equiv), and 2-methoxyethanol (0.20
pL/mg) were placed in a ball milling vessel (stainless, 1.5 mL) loaded with one grinding ball (stainless,
diameter: 5 mm). After being closed, the vessel placed in the ball mill machine (Retsch MM400, 10
or 30 min at 30 Hz) with a heat gun (the preset temperature at 300 °C). After ball milling, the jar was
rapidly opened. Then 2 (5.0 equiv to 3), AgOTf (2.0 equiv to 3) and 2-methoxyethanol (0.20 pL/mg)
were placed in a the vessel. After being closed, the vessel placed in the ball mill machine (Retsch
MM400, 60 min at 30 Hz) with a heat gun (the preset temperature at 300 °C). After ball milling, the
jar was then cooled rapidly with cold water and opened. The mixture was filtered by CH,Cl to remove
Ag salts. The crude mixture was then purified by flash column chromatography (SiO., typically
CHCly/hexane, typically 0:100-100:0) or reprecipitation from CH.Cl./hexane to give the

corresponding tris-cyclometalated iridium(111) complexes 4.
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4. List of Ligands Used in This Study.

F. FsC Me
P4 = P4 = CF3 =
2a 2b 2c 2d 2e

Ph,N

2f
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5. Attempts for One-Pot Synthesis in Solution

| | A
AgOTf (2.0 quiv) N/
2a (2 1 equiv) \\Cll 2a (5.0 equiv)

7, |
? o

IrCl3+nH,0 (1) 1 / .
screw test tube l\ll\CI ’L ’ round-bottom flask \N,I NV
MeOC,H4OH/ H,0 | ';/loeoo%ﬂjl“sor:-' (0.01 M) | __ S )
(3:1, viv, 0.5 M) )
125°C, 24 h

4a

An oven-dried reaction vial was charged with iridium(l1l) chloride hydrate 1 (59.6 mg, 0.20 mmol),
2a (68.5 mg, 0.44 mmol, 2.2 equiv) and then the vial was capped with a rubber septum. The vial with
reagents was refilled with a nitrogen atmosphere and the solids were suspended in 2-
methoxyethanol/H>O (300 puL/100 pL), then the suspension was allowed to stir at 125 °C for 24 h.
After completing the reaction, the mixture was moved an oven-dried round-bottom flask and added 2
(77.6 mg, 0.5 mmol, 5.0 equiv to 3a), AgOTf (52.5 mg, 0.20 mmol, 2.0 equiv to 3a). The flask was
refilled with a nitrogen atmosphere and the solids were suspended in 2-methoxyethanol (20 mL), then
the suspension was allowed to stir at 100 °C for 48 h. After completing the reaction, the mixture was
cooled and opened. The mixture was filtered by MeOH/CHCl. to give the crude mixture. The desired

product 4a was not detected by *H NMR analysis of the crude mixture.

S7



6. Effects of Liquid Additives

We have investigated the effect of other liquid additives. We have tested polar solvents such as
EtOH, glycerol, DMF, and DMSO, which furnished 3a in comparable yields (55-75%) that are lower
than that of the conditions using 2-methoxyethanol. The use of PEG-400 did not improve the yield of

3a (78%). We also checked a non-polar solvent (toluene), which provided inferior results (58%).

IrClgenH,O (1) &j %
liquid (0.20 uL/mg) | oCl,

Ir
' 1.5 mL jar (stalnless I\CI( | s
@—@ 5 mm ball (stainless) N N
=N\ ball milling (30 Hz) 9
135 °C, 10 min
2a (2.1 equiv)
liquid yield of 3a (%)
MeOC,H,OH 80%
EtOH 75%
Glycerol 71%
DMF 70%
DMSO 55%
PEG-400 78%
toluene 58%

Table S1. Effects of liquid additives for the first ligand exchange.
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7. Calculations of E-Factors

For the first ligand exchange

product waste
IrClnHZ0 (1) | HCI 0.4 mmol
0.2 mmol MeOCLH.OH N ’
e
. (0.20 wLimg) N ,lr\‘c' i MeOC,H:OH (5 ooa i)
@_Q 1.5 mL jar (stainless) o ;11 cl ,!1 ’
=N 5 mm ball (stainless) 4 | @_@
ball milling (30 Hz) S =N
2a (2.1 equiv) 2a
0.1 mmol 0.02 mmol
E-factor for the first ligand exchange in the solid-state.
this work Mw mmol mg
product (3a) 1072.10 0.10 107.21
waste Mw mmol mg
HC1 36.46 0.40 14.58
MeOC,H4OH 76.10 0.32 24.35
unreacted 2a 155.20 0.020 3.10
total 149.24
Emechanochemical = 14924 / 10721 = 1.39
product waste
IrClgenH,0 (1) | HCI 0.4 mmol
3.84 mmol
0.2 Tmol T o, MeOC,H,OH (0,30 ml)
I 5.55 mmol
—_— \ / ‘4, H,0
@_Q MeOC,H,OH/H,0 ,L cl ,!, 29 (0.10 mL)
=\ (3:1,0.5 M) | @_@
2a (2.1 equiv) =N
2a
0.1 mmol 0.02 mmol

E-factor for the first ligand exchange in solution.

this work Mw mmol mg
product (3a) 1072.10 0.10 107.21
waste Mw mmol mg
HCI 36.46 0.40 14.58
MeOC,H4OH 76.10 3.84 292.22
HxO 18.02 5.55 100.01
unreacted 2a 155.20 0.020 3.10
total 517.12
Esotution=517.12/107.21 = 4.82
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For the second ligand exchange

product waste
N
| \/ | \/ MeOC,H,OH (0.20 uL/mg) | AgCl 0.1 mmol
N N AgOTf (2.0 equiv) N TfOH 0.1 mmol
o,,'|| Q\\\C|/,,‘|| 2a (5.0 equiv) 'a,'|| W 031 |
T r, - T .31 mmo
1> | 1.5 mL jar (stainless) 1 SN” ‘N’\ ) MeOC,H,OH (0,024 mL)
/Nl /N | 5 mm ball (stainless) F @_@
ball milling (30 Hz)
N N =\
4a 2a
3a
0.05 mmol 0.1 mmol 0.15 mmol
E-factor for the second ligand exchange in the solid-state.
this work Mw mmol mg
product (4a) 654.79 0.10 65.48
waste Mw mmol mg
AgCl 143.32 0.10 14.33
TfOH 150.07 0.10 15.01
MeOC,H4sOH 76.10 0.31 23.56
unreacted 2a 155.20 0.15 23.28
total 141.66
Emechanochemical = 141 66 / 65.48 = 2.16
product waste
| O |\ | N AgCl 0.1 mmol
T/ ,i( AgOTf (2.0 equiv) lil/ TfOH 0.1 mmol
vy, | oCli, 2a (5.0 equiv) Z0, | W
S "Ir,,, _ i 64.6 mmol
’1:\0(,11 “ MeOC,H,OH (0.01 M) 1 ;N' ‘N’\ ) MeOCHOH (5 mL)
) 7\
4a 2a
3a
0.05 mmol 0.1 mmol 0.15 mmol
E-factor for the second ligand exchange in solution.
this work Mw mmol mg
product (4a) 654.79 0.10 65.48
waste Mw mmol mg
AgCl 143.32 0.10 14.33
TfOH 150.07 0.10 15.01
MeOC,H4sOH 76.10 64.6 4915.74
unreacted 2a 155.20 0.15 23.28
total 5033.84

Esotution = 5033.84 / 65.48 = 76.88
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8. Characterization of Products.
In this study, the generation of meridional (mer) tris-cyclometalated iridium (III) complexes were
not confirmed in the crude reaction mixtures, and the facial (fac) complexes were obtained exclusively

under mechanochemical conditions.?

Dichlorotetrakis[2-(2-pyridinyl)phenyl]diiridium(III) (3a).

The reaction was performed according to the general procedure A (ball-milling time: 10 min). The
reaction was carried out with 59.7 mg (0.20 mmol) of 1. The product 3a was obtained as a yellow
powder (87.1 mg, 0.081 mmol, 81% yield) after reprecipitation from CH>Cly/hexane.

'"H NMR (400 MHz, CDCl3, 8): 5.93 (d, J= 8.0 Hz, 4H), 6.56 (td, J= 0.8, 7.2 Hz, 4H), 6.72-6.80 (m,
8H), 7.49 (dd, J=1.2, 8.0 Hz, 4H), 7.74 (td, J= 1.2, 8.0 Hz, 4H), 7.87 (d, J= 8.0 Hz, 4H), 9.24 (dd,
J=0.8,5.6 Hz, 4H). 3C NMR (99 MHz, CDCls, 8): 118.4 (CH), 121.3 (CH), 122.1 (CH), 123.6 (CH),
126.3 (CH), 129.1 (CH), 130.6 (CH), 136.1 (CH), 143.7 (CH), 145.3 (C), 147.5 (C), 151.7 (CH), 168.5
(C). The monomer of 3a was only detected by ESI high-resolution mass spectrometry. HRMS-ESI
(m/z): [M=CI]" caled for C2oHi6IrN2, 499.0914; found, 499.0912.

fac-Tris(2-phenylpyridinato)iridium(III) (4a).

g(j
7 o

\N' ‘
\\

4a

The reaction was performed according to the general procedure B, Method 1 (ball-milling time: 60
min). The reaction was carried out with 54.4 mg (0.051 mmol) of 3a. The product 4a was obtained as
a yellow powder (47.9 mg, 0.073 mmol, 73% yield) after purification by silica-gel column
chromatography (SiO,, CH,Clo/hexane, 0:100-50:50).

"H NMR (392 MHz, CDCls, ): 6.80-6.92 (m, 12H), 7.53 (d, J = 4.8 Hz, 3H), 7.59 (td, /= 1.2, 8.0
Hz, 3H), 7.66 (d, J = 7.2 Hz, 3H), 7.88 (d, J = 8.4 Hz, 3H). 3C NMR signals were barely detected
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because of the low solubility of 4a. HRMS-ESI (m/z): [M+Na]" calcd for C33H24IrN3Na, 676.1468;
found, 676.1465.

SJac-Tris[2-(4-fluorophenyl)pyridinato]iridium(III) (4b).

The reactions were performed according to the general procedure A (ball-milling time: 10 min) for the
first ligand exchange and the general procedure B, Method 1 (ball-milling time: 60 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 59.7 mg (0.20 mmol) of 1 to
give the crude dimer product 3b (93.2 mg, 0.09781 mmol, 81% yield), which was used directly for the
next step without further purification. The second ligand exchange reaction was carried out with 85.4
mg of 3b (0.075 mmol). The product 4b was obtained as a yellow-green powder (85.2 mg, 0.120 mmol,
81% yield) (66% yield in 2 steps) after purification by silica-gel column chromatography (SiO»,
CH,Cly/hexane, 0:100-50:50).

"H NMR (392 MHz, CDCl3, §): 6.45 (dd, J=2.7, 10.2 Hz, 3H), 6.61 (td, J= 2.7, 8.8 Hz, 3H), 6.88 (t,
J= 6.3 Hz, 3H), 7.47 (d, J = 5.5 Hz, 3H), 7.62 (dd, J= 5.9, 8.6 Hz, 6H), 7.82 (d, J= 8.6 Hz, 3H). 1*C
NMR (99 MHz, CDCls, 8): 107.6 (d, J = 23.4 Hz, CH), 118.8 (CH), 121.7 (CH), 122.2 (d, J = 16.9
Hz, CH), 125.7 (d, J = 9.5 Hz, CH), 136.3 (CH), 139.8 (C), 147.0 (CH), 163.1 (d, J = 52.6 Hz, C),
164.4 (d,J=193.5Hz, C), 165.5 (C). HRMS-ESI (m/z): [M]" calcd for C33H2 F3IrN3, 707.1294; found,
707.1286.

Jac-Tris{2-[4-(trifluoromethyl)phenyl]pyridinato}iridium(III) (4c).

|\ CF3
Z
N
CF "/,,l W
3 SIS
| S

CF3
4c

The reactions were performed according to the general procedure A (ball milling time: 10 min) for the
first ligand exchange and the general procedure B, Method 1 (ball-milling time: 60 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 60.3 mg (0.20 mmol) of 1 to

give the crude dimer product 3¢ (130.4 mg, 0.097 mmol, 96% yield), which was used directly for the
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next step without further purification. The second ligand exchange reaction was carried out with 121.2
mg of 3¢ (0.090 mmol). The product 4¢ was obtained as a yellow powder (91.7 mg, 0.107 mmol, 59%
yield) (57% yield in 2 steps) after purification by silica-gel column chromatography (SiOs,
CHxCly/hexane, 0:100-50:50).

"H NMR (392 MHz, CDCl3, 8): 6.94 (d, J= 1.2 Hz, 3H), 6.97-7.02 (m, 3H), 7.15 (dd, J=2.0, 8.0 Hz,
3H), 7.50-7.55 (m, 3H), 7.68-7.74 (m, 6H), 7.97 (d, J = 8.0 Hz, 3H). '*C NMR signals were barely
detected because of the low solubility of 4c. HRMS-ESI (m/z): [M]" calcd for C36H21FolrN3, 857.1198;
found, 857.1192.

fac-Tris[2-phenyl-5-(trifluoromethyl)pyridinato]iridium(III) (4d).

7, 1,

CF3 \Nflr‘N/
| _ S
CF3

4d

The reactions were performed according to the general procedure A (ball-milling time: 10 min) for the
first ligand exchange and the general procedure B, Method 1 (ball-milling time: 60 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 59.7 mg (0.20 mmol) of 1 to
give the crude dimer product 3d (71.5 mg, 0.054 mmol, 53% yield), which was used directly for the
next step without further purification. The second ligand exchange reaction was carried out with 64.8
mg of 3d (0.048 mmol). The product 4d was obtained as a yellow powder (55.2 mg, 0.064 mmol, 67%
yield) (36% yield in 2 steps) after purification by silica-gel column chromatography (SiOa,
CH,Cly/hexane, 0:100-50:50).

"H NMR (400 MHz, CDCl3, §): 6.81 (dd, J= 1.2, 7.6 Hz, 3H), 6.92 (td, J= 1.2, 7.6 Hz, 3H), 6.99 (td,
J=1.2,7.2 Hz, 3H), 7.67 (s, 3H), 7.73 (dd, J= 1.6, 8.0 Hz, 3H), 7.85 (dd, J = 2.0, 8.8 Hz, 3H) 8.02
(d, J = 8.4 Hz, 3H). *C NMR (99 MHz, CDCl;, 8): 118.9 (CH), 120.9 (CH), 121.3 (C), 124.1 (C),
124.8 (C), 125.1 (C), 125.6 (CH), 131.5 (CH), 133.7 (CH), 137.2 (CH), 141.8 (C), 143.79 (CH),
143.84 (CH), 161.0 (C), 170.0 (C). HRMS-ESI (m/z): [M]* calcd for C3¢H21FoIrNs, 857.1198; found,
857.1180
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Sfac-Tris[2-(p-tolyl)pyridinato]iridium(I1I) (4e).

|\ Me
Z
N
Me “, |

\\\\

Ir
\N' ‘N/
> g
Me

de

The reactions were performed according to the general procedure A (ball-milling time: 10 min) for the
first ligand exchange and the general procedure B, Method 1 (ball-milling time: 60 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 60.4 mg (0.20 mmol) of 1 to
give the crude dimer product 3e (97.8 mg, 0.087 mmol, 86% yield), which was used directly for the
next step without further purification. The second ligand exchange reaction was carried out with 92.1
mg of 3e (0.082 mmol). The product 4e was obtained as a white powder (35.5 mg, 0.051 mmol,
31%yield) (27% yield in 2 steps) after purification by silica-gel column chromatography (SiO-,
CH:Cly/hexane, 0:100-50:50).

"H NMR (392 MHz, CDCl3, 8): 2.12 (s, 9H), 6.57 (s, 3H), 6.66 (d, J = 7.4 Hz, 3H), 6.77 (s, 3H), 7.43
(s,3H), 7.51-7.59 (m, 6H), 7.81 (d, J= 8.2 Hz, 3H). 3C NMR (99 MHz, CDCl3, §): 21.9 (CH3), 118.3
(CH), 121.0 (CH), 121.3 (CH), 123.6 (CH), 135.6 (CH), 137.7 (CH), 139.4 (C), 141.1 (C), 146.9 (CH),
161.4 (C), 166.7 (C). HRMS-ESI (m/z): [M]" calcd for Cs6H30IrN3, 695.2046; found, 695.2042.

fac-Tris[N,N-diphenyl-4-(pyridin-2-yl)anilinato]iridium(III) (4f).

N NPh,
P
N
Ph,N 2,

\
\\\

Ir
<N YN
| _ S
NPh,

4f

The reactions were performed according to the general procedure A (ball-milling time: 10 min) for the
first ligand exchange and the general procedure B, Method 1 (ball-milling time: 60 min) for the second
ligand exchange. The firsrt ligand exchange reaction was carried out with 60.2 mg (0.20 mmol) of 1
to give the crude dimer product 3f (190.3 mg, 0.109 mmol, >99% yield), which was used directly for
the next step without further purification. The second ligand exchange reaction was carried out with
178.1 mg of 3f (0.102 mmol). The product 4f was obtained as a red powder (49.4 mg, 0.043 mmol,
21% yield) (21% yield in 2 steps) after purification by silica-gel column chromatography (SiO-,
CH,Cly/hexane, 0:100-50:50).

'"H NMR (392 MHz, CDCl3, 8): 6.25 (dd, J= 2.4, 8.6 Hz, 3H), 6.58 (d, J= 2.7 Hz, 3H), 6.76-6.90 (m,
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21H), 7.09 (t, J=7.8 Hz, 12H), 7.27 (d, J = 7.4 Hz, 3H), 7.51-7.57 (m, 6H), 7.69 (d, J= 7.8 Hz, 3H).
13C NMR (99 MHz, CDCl3, 8): 114.5 (CH), 117.7 (CH), 120.5 (CH), 122.1 (CH), 124.5 (CH), 124.7
(CH), 128.6 (CH), 130.1 (CH), 135.4 (CH), 137.5 (C), 147.2 (C), 147.6 (CH), 148.2 (C), 161.8 (C),
166.2 (C). HRMS-ESI (m/z): [M]* calcd for CeoHs11rNg, 1154.3781; found, 1154.3813.

Sfac-Tris(1-phenylisoquinolinato)iridium(III) (4g).

ot
S

The reactions were performed according to the general procedure A (ball-milling time: 30 min) for the
first ligand exchange and the general procedure B, Method 2 (ball-milling time: 90 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 59.7 mg (0.20 mmol) of 1 to
give the crude dimer product 3g (77.0 mg, 0.061 mmol, 61% yield), which was used directly for the
next step without further purification. The second ligand exchange reaction was carried out with 62.2
mg of 3g (0.049 mmol). The product 4g was obtained as a red powder (71.5 mg, 0.089 mmol, 91%
yield) (56% yield in 2 steps) after purification by silica-gel column chromatography (SiOa,
CH:Cly/hexane, 0:100—80:20).

"H NMR (392 MHz, CDCls, 8): 6.87 (t,J= 7.3 Hz, 3H), 6.95-7.01 (m, 6H), 7.12 (d, J= 6.3 Hz, 3H),
7.31(d, J= 6.3 Hz, 3H), 7.61-7.68 (m, 6H), 7.70-7.75 (m, 3H), 8.20 (d, /= 7.8 Hz, 3H), 8.94-9.00
(m, 3H). *C NMR signals were barely detected because of the low solubility of 4g. HRMS-ESI (m/z):
[M]" calcd for C4sH3olrN3, 803.2046; found, 803.2038.

Jfac-Tris{1-[3-(trifluoromethyl)phenyl]isoquinolinato}iridium(III) (4h).

The reactions were performed according to the general procedure A (ball-milling time: 30 min) for the
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first ligand exchange and the general procedure B, Method 1 (ballmilling time: 90 min) for the second
ligand exchange. The first ligand exchange reaction was carried out with 60.3 mg (0.20 mmol) of 1 to
give the crude dimer product 3h (157.6 mg, 0.102 mmol, >99% yield), which was used directly for
the next step without further purification. The second ligand exchange reaction was carried out with
132.5 mg of 3h (0.086 mmol). The product 4h was obtained as a red powder (106.2 mg, 0.105 mmol,
61% yield) (61% yield in 2 steps) after purification by silica-gel column chromatography (SiOa,
CHxCly/hexane, 0:100-80:20).

"H NMR (392 MHz, CDCl3, 8): 7.00 (d, J= 7.8 Hz, 3 H), 7.06 (d, /= 8.2 Hz, 3H), 7.25 (d, /= 6.3 Hz,
3H), 7.33 (d, J=5.9 Hz, 3H), 7.70-7.83 (m, 9H), 8.40 (s, 3H), 8.88 (d, /= 7.8 Hz, 3H). *C NMR (99
MHz, CDCl;, 8): 121.5 (CH), 126.0 (CH), 126.1 (CH), 126.5 (C), 126.9 (CH), 127.3 (CH), 128.6 (CH),
130.8 (CH), 136.8 (C), 137.2 (CH), 139.4 (CH), 145.4 (C), 166.1 (C), 168.8 (C). HRMS-ESI (m/z):
[M]* calced for C4gH27F9IrN3, 1007.1667; found, 1007.1656.

Sfac-Tris[1-(benzofuran-2-yl)isoquinolinato]iridium(III) (4i).

4i

The reactions were performed according to the general procedure A (ball-milling time: 30 min) for the
first ligand exchange and the general conditions B, Method 1 (ball-milling time: 90 min) for trhe
second ligand exchange. The first ligand exchange reaction was carried out with 61.5 mg (0.21 mmol)
of 1 to give the crude dimer product 3i (134.2 mg, 0.091 mmol, 91% yield) which was used directly
for the next step without further purification. The second-step reaction was carried out with 128.2 mg
of 3i (0.089 mmol). The product 4i was obtained as a red powder (116.0 mg, 0.125 mmol, 70% yield)
(64% yield in 2 steps) after purification by silica-gel column chromatography (SiO», CH>Cly/hexane,
0:100-70:30).

"H NMR (392 MHz, CDCls, 8): 6.66 (d, J = 7.8 Hz, 3H), 6.78 (t,J= 7.6 Hz, 3H), 7.03 (d, J= 6.2 Hz,
3H), 7.19 (t, J= 7.8 Hz, 3H), 7.38 (d, /= 6.3 Hz, 3H), 7.52 (d, J = 8.2 Hz, 3H), 7.64-7.71 (m, 9H),
9.41 (d, J = 8.2 Hz, 3H). '3C NMR (99 MHz, CDCls, 8): 110.9 (CH), 117.8 (CH), 122.2 (CH), 124.6
(C), 125.5 (CH), 125.8 (CH), 126.1 (CH), 127.1 (CH), 127.5 (CH), 131.2 (CH), 136.6 (C), 136.7 (C),
137.3 (C), 141.6 (CH), 155.3 ((), 157.3 (C), 159.2 (C). HRMS-EI (m/z): [M]* calcd for Cs;H30IrN3Os3,
923.1893; found, 923.1893.
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fac-Tris(2-phenylquinolinato)iridium(III) (4j).

The reactions were performed according to the general procedure A (ball-milling time: 30 min) for the
first ligand exchange and the general conditions B, Method 1 (ball-milling time: 90 min) for trhe
second ligand exchange. The first ligand exchange reaction was carried out with 60.2 mg (0.20 mmol)
of 1 to give the crude dimer product 3j (123.3 mg, 0.097 mmol, 96% yield), which was used directly
for the next step without further purification. The second ligand exchange reaction was carried out
with 110.0 mg of 3j (0.086 mmol). The product 4j was obtained as a red powder (68.3 mg, 0.085
mmol, 49% yield) (47% yield in 2 steps) after purification by silica-gel column chromatography (SiO»,
CH:Cly/hexane, 0:100-100:0).

"HNMR (392 MHz, CDCls, 8): 6.47 (d, J= 7.8 Hz, 3H), 6.66-6.71 (m, 6H), 6.85 (t, /= 7.4 Hz, 3H),
7.18 (t,J=7.4 Hz, 3H), 7.66 (d, J = 7.4 Hz, 3H), 7.74 (d, /= 7.8 Hz, 3H), 8.00 (d, /= 9.0 Hz, 3H),
8.03-8.10 (m, 6H). *C NMR signals were barely detected because of the low solubility of 4j. HRMS-
EI (m/z): [M]* calcd for C4sH30IrN3, 803.2046; found, 803.2051.

Bis[2-(2-pyridinyl-V)phenyl-C](2,4-pentanedionato-02,04)iridium(III) (5).

AN
P
T Me
7,1 WO
T ‘oé}
N Me
g
NS
5

Chloride-bridged dimer 3a (54.6 mg, 0.051 mmol), acetylacetone (50.6 mg, 0.51 mmol, 10 equiv),
K2COs3 (140.0 mg, 1.01 mmol, 20 equiv) and and 2-methoxyethanol (0.20 pL/mg) were placed in a
ball milling vessel (stainless, 1.5 mL) loaded with one grinding ball (stainless, diameter: 5 mm). After
being closed, the vessel placed in the ball mill machine (Retsch MM400, 60 min at 30 Hz) with a heat
gun (the preset temperature at 300 °C). After ball milling, the jar was then cooled rapidly with cold
water and opened. The mixture was filtered by H>O and Et,0 to give the desired product 5 as a orange
powder (49.9 mg, 0.083 mmol, 83% yield).

'H NMR (400 MHz, CDCls, 8): 1.78 (s, 6H), 5.21 (s, 1H), 6.26 (d, J = 6.8 Hz, 2H), 6.68 (td, J =1.6,
7.2 Hz, 2H), 6.80 (t, J = 8.0 Hz, 2H), 7.10-7.18 (m, 2H), 7.54 (d, J = 7.6 Hz, 2H), 7.73 (td, J = 1.2,
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7.6 Hz, 2H), 7.85 (d, J = 8.4 Hz, 2H), 8.51 (d, J = 4.8 Hz, 2H). 1*C NMR (99 MHz, CDCl3, §): 28.8
(CHs), 100.3 (CH), 118.3 (CH), 120.6 (CH), 121.4 (CH), 123.8 (CH), 129.1 (CH), 133.0 (CH), 136.7
(CH), 144.6 (CH), 147.7 (C), 148.1 (CH), 168.6 (C), 184.5 (C). HRMS-EI (m/z): [M+Na]" caled for
C27H23IrN>OsNa, 621.1258; found, 621.1254.

(4 4'-Di-tert—butyl-2,2'-bipyridine)bis[(2-pyridinyl)phenyl]iridium(III) Hexafluorophosphate
©pr,
/ |
\ \

6
Chloride-bridged dimer 3a (81.3 mg, 0.076 mmol), 4,4'-di-tert-butyl-2,2'-bipyridyl (85.0 mg, 0.32
mmol, 4.2 equiv), ethylene glycol (0.20 puL/mg) were placed in a ball milling vessel (stainless, 1.5
mL) loaded with one grinding ball (stainless, diameter: 5 mm). After being closed, the vessel placed
in the ball mill machine (Retsch MM400, 60 min at 30 Hz) with a heat gun (the preset temperature at
300 °C). After ball milling, the jar was then cooled rapidly with cold water and opened. The mixture
was extracted with Et,O three times and the mixture was evaporated under vacuum. Then the mixture
was dissolved in saturated KPFg aqueous solution and stirred for 1 hour at room temperature. The
surry solution was filtered to give the desired product 6 as a red powder (119.9 mg, 0.131 mmol, 88%
yield).

'H NMR (401 MHz, CDCls, 8): 1.45 (s, 18H), 6.29 (d, J= 7.2 Hz, 2H), 6.89 (t, J = 7.0 Hz, 2H), 7.01
(t,J=7.2 Hz, 2H), 7.11 (s, 2H), 7.38 (d, J = 4.4 Hz, 2H), 7.59 (s, 2H), 7.67 (d, J = 7.2 Hz, 2H), 7.73—
7.86 (m, 4H), 7.90 (d, J = 6.8 Hz, 2H), 8.58 (s, 2H). 13C NMR (100 MHz, CDCls, 8): 30.5 (CH3), 35.7
(O), 119.4 (CH), 122.4 (CH), 123.6 (CH), 124.6 (CH), 125.3 (CH), 130.6 (CH), 131.7 (CH), 138.0
(CH), 143.6 (C), 149.4 (CH), 149.7 (CH), 150.8 (C), 155.7 (C), 164.0 (C) , 167.6 (C). HRMS-EI (m/z):
[M—PF¢]" calcd for CaoHaoNulr, 767.2853; found, 767.2844.
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase
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Filename = TBR711-C-2.3jdf
Author = element
Experiment = single pulse dec
Sample Id =1

Solvent = CHLOROFORM-D

Actual_Start Time
Revision Time

Comment = single pulse decoupled ga
Data_ Format = 1D COMPLEX

Dim Size = 26214

X Domain = 13C

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field Strength 9.20197068[T] (390[MHz])
X _Acq_Duration 1.06430464([s]

X Domain 13c

X Freq 98.51479726 [MHz]

X Offset 100 [ppm]

X Points 32768

X Prescans 4

X Resolution 0.93958061[Hz]
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X Sweep. 30.78817734 [kHz]
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Decoupling = TRUE
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
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zerofill( 1 )
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—-—--— PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
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zerofill( 1, TRUE )
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0([s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )
machinephase
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Filename = TBR252-C-4.jdf
Author = element
Experiment = single pulse dec
Sample Id =1

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data_ Format = 1D COMPLEX
Dim_Size = 26214

X Domain = 13C

Dim Title = 13c

Dim Units = [ppm]
Dimensions =X

Site = ECS 400
Spectrometer = JNM-ECS400
Field Strength = 9.20197068[T] (390[MHz])
X Acg Duration = 1.06430464([s]

X Domain = 13C

X Freq = 98.51479726 [MHz]
X Offset = 100 [ppm]

X Points = 32768

X Prescans =4

X Resolution = 0.93958061 [Hz]
X _Sweep = 30.78817734 [kHz]
Irr Domain = 1H

Irr_Freq = 391.78655441 [MHz]
Irr Offset = 5([ppm]

Clipped = FALSE

Scans = 8192
Total_Scans = 8192

Relaxation Delay = 2[s]

Recvr_Gain = 60

Temp_Get = 17.2[dC]
x_90_width = 8.7[us]

X Acq_Time = 1.06430464[s]
X_Angle = 30[degq]

X Atn = 4.9[dB]

x:Pulse = 2.9[us]
Irr_Atn_Dec = 22.45[dB]

Irr Atn_Noe = 22.45(dB]
Irr_Noise = WALTZ
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE
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abundance

0 0.102030405060.708091.01.11.213141.5 1.6v1.7 1.8 1920212223242526

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

trapezoid( 0[%],
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase

ppm

0[%],

80[%], 100([%] )

LAF(CE%E: : TBR336-re Proton-1-1.3jdf
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X : parts per Million : Proton

Filename

Author
Experiment
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 Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

X Sweep_Clipped
Irr Domain

Irr Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode

TBR336-re_ Proton-1-2.jdf
element

proton. jxp

TBR336-re

CHLOROFORM-D

14-0CT-2022 19:08:07
17-0CT-2022 17:19:09

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECS400
DELTA2 NMR

9.37221[T] (400([MHZ])
2.1889024[s]

1H

399.03472754 [MHZ]

5.0 [ppm]

16384

1

0.45684997[Hz]
7.48502994 [kHz]
5.98802395[kHz]
Proton
399.03472754 [MHZz]
5.0[ppm]

Proton
399.03472754[MHZz]
5.0[ppm]

FALSE

8

8

S[s]

48

21.3[dcC]
6.6[us]
2.1889024[s]
45[deg]
1[dB]
3.3[us]

Off

Off
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50.0 60.0 70.0 80.0 90.0

40.0

30.0

0
N

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

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )

zerofill( 1, TRUE )
££ft( 1, TRUE, TRUE )

machinephase
ppm

LAF(CH3E: : TBR336-C-1.3jdf

(thousandths)

(thousandths)
0
=

a
w
£

43.791 —

43.838

X: er Mi

]

200

T P PN R s Ay I I WA AT AU ST AT AT ST AT AT A A Ar AT A e

10.0

(thousandths)
0

836

X Spaﬂs per Million

125.64]1 ~————

125.145 ————

124802

124.105
118.850 —

137.162
133.729
131.459
121.349 ———
120.882 —

I
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—
<
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c~

X : parts per Million :

T L Lt I L L L |

0.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

LI e L L L L L AL B SR LA L BN

W

%

77.324
77.000

141.836 ——
76.676

0160.977 ——
143.838
143.791
137.162 ~~_
133.729 ~_
131.459 ——
125.641 ~~__
125.145
124.802
124.105
121.349
120.882
118.850

[
W

Filename

Author
Experiment
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_Freq

X _Offset

X _Points
X_Prescans
X_Resolution
X _sweep

Irx Domain
Irxr Freq

Irr Ooffset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get

X _90_Width
X_Acq_Time

X _Angle

X _Atn
X_Pulse

Irr Atn Dec
Irr Atn_ Noe
Irr Noise
Decoupling
Initial_Wait
Noe

TBR336-C-2.jdf
element
single pulse dec

CHLOROFORM-D
15-0CT-2022 03:46:46
30-NOV-2022 11:01:36

single pulse decoupled ga
1D COMPLEX

26214

13C

13C

[ppm]

X

ECs 400
JNM-ECS400

9.20197068([T] (390[MHZz])
1.06430464[s]

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
S [ppm]

FALSE

11264

11264

2[s]

60
19.9[dcC]
8.7 [us]
1.06430464[s]
30 [deg]
4.9[dB]
2.9[us]
22.45[dB]
22.45[dB]
WALT2Z2
TRUE

1[s]

TRUE




abundance

3.0

2.0

1.0

0.5

0.4

0.3

—---- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )

sexp( 0.2[Hz],

0.0[s] )

trapezoid3( 0[%], 80[%], 100([%] )
zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )

machinephase
ppm

LUFICHSE: :

TBR375-redry-1.Jjdf

o
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X : parts per Million : 1H

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante Presat

TBR375-redry-4.3jdf
element

single pulse.ex2
S#524701
CHLOROFORM-D
17-0CT-2022 21:13:53
18-0CT-2022 16:35:29

single pulse
1D COMPLEX
13107

1H

1H

[ppm]

X

ECS 400
JNM-ECS400

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

16384

1

0.44878791[Hz]
7.35294118 [kHz]
1H
391.78655441[MHz]
5[ppm]

1H

391.78655441 [MHz]
5[ppm]

FALSE

8

8

(390 [MHz])

5[s]

56
19.6[dC]
10.8[us]
2.228224([s]
45[deg]
1.9[dB]
5.4[us]
Off

Ooff
FALSE
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80.0

70.0

—=-- PROCESSING PARAMETERS ----
de _balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]

trapezoid3 : O[%] : 80[%] : 100[%]
zerofill : 1
fft :. 1 : TRUE : TRUE

o -~ ‘ Me machinephase ’

y h’ -

‘ Derived from: TBR375-C-2.jdf

29.0 3(?.0 4(?.0 59.0 6(?.0 ) )
TN ST A A IS A AU AT ST AT IS AT AT ST ST ATAC AT AT AT AT AT AT AT AT AT AU ATAT AT AT AT AT AT A A AT A T AT AT A

10.0

(thousandths)
0

160.0 150.0

T
140.0

3
24
°

Field_Strength

X_Resolution

_ \ \ Filename = TBR375-C-3.jdf
\l// -~ Author = element
L~ Experiment = single pulse dec
2] Sample Id =
- Solvent = CHLOROFORM-D
Actual_start Time = 24-0CT-2022 03:49:27
Revision_ Time = 30-NOV-2022 11:16:50
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X _Domain = 13cC
Dim Title = 13c
Dim Units = [ppm]
o Dimensions =X
g Site = ECS 400
H Spectrometer = JNM-ECS400
=

9.20197068([T] (390[MHz])

1
X _Acq Duration 1.06430464([s]
l ' I | l )\ X_Domain 13c
X Freq. 98.51479726 [MHz]
@ 2 2 2 8 2 @2 2 o5 5 o
8 s g 2 48 9 a4 83 3 X _Offset 100 [ppm]
32 parts per MillBn: 136 g S &8 8 § 88 3 X_Points 32768
X _Prescans 4

0.93958061[Hz]

X Sweep 30.78817734 [kHz]
Irr Domain 1H
Irr Freq 391.78655441 [MHz]
Irr Offset 5 [ppm]
Clipped FALSE
Scans 11264
Total_scans = 11264
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 17.5[dC]
X_90_Width = 8.7[us]
X_Acq_Time = 1.06430464[s]
X_Angle = 30[deg]
X_Atn = 4.9[dB]
X_Pulse = 2.9[us]
Irxr Atn Dec = 22.45[dB]
Irr Atn Noe = 22.45[dB]
Irr_Noise = WALTZ
LI B e B e e | "'l""l""l""I""l""l""I""l""l""I""I""I""I""!""I" De(.!Ol-J.pling. = TRUE
190.0 180.0 170.0 160.0 150.0 140.0 130.0 1200 110.0 100.0 90.0 800 70.0 60.0 500 40.0 300 200 10.0 Initial Wait = 1ls]

Noe_Time = 2[s]
Repetition Time = 3.06430464[s]

& 8 STRXEIRBS I8 3

& I X~ NQOYNn NG n S @

& o FIQCaRI|E NS &

—_ - — o e —

X : parts per Million : 13C
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3.0
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abundance

7.0

6.0

5.0

4.0

2.0

1.0

20

1.0

——-—- PROCESSING PARAMETERS ----
dc balance( 0, FALSE )

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

£fft( 1, TRUE, TRUE )

machinephase
ppm

LITICH3¥E:: TBR389-redry-1.3df

g
3 3
5~ g
£357 el
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X : parts per Million : 1H

Filename
Author
Experiment

‘Sample Id

Solvent
Actual_Start_ Time
Revision_Time

Comment
Data_ Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

Irr Domain

Irr Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X _90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante Presat

TBR389-redry-3. jdf
element

single pulse.ex2
S#529608
CHLOROFORM-D

17-0CT-2022 21:22:06
18-0CT-2022 16:50:19

single pulse
1D COMPLEX
13107

iH

1H

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T] (390[MH=z])

2.228224(s]

1H

391.78655441 [MHz]
5[ppm]

16384

1 .
0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MH=z]
5[ppm]

1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

56
19.5[dC]
10.8[us]
2.228224(s]
45[deg]
1.9[dB]
5.4[us]
Off

Off
FALSE
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X : prts per'Mitlion : C; X~ parts per Milljorr: Carbont3 ~ = = =

W})@‘/ P

—===- PROCESSING PARAMETERS --~-
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )

80[%], 100[%] )

machinephase
ppm

Derived from: TBR389-C_Carbon-1-1.jdf
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L IXXIzocooadacco
X : parts per Million : Carbon13

AN

77315
77.000
76.685

0

Filename

Author
Experiment
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 _Acqg_Duration
X _Domain

X Freq

X Offset
X_Points
X_Prescans
X_Resolution

X_Sweep

X _Sweep_ Clipped
Irr_Domain
Irx_Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain
Temp_( Get

X 90_Width
X_Acq_Tlme
X_Angle

X Atn

X_Pulse

Irr_Atn Dec
Irr_Atn Noe
Irr_Noise

Irr_ Pwidth
Decoupling
Initial_Wait
Noe

Noe_ Time
Repetition_ Time

TBR389-C_Carbon-1-2.jdf
element

carbon. jxp

TBR389-C

CHLOROFORM-D
25-0CT-2022 22:35:00
30-NOV-2022 11:33:44

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECS400
DELTA2_NMR

9.37221[T] (400[MHz])
1.04333312([s]

13c

100.33735165 [MHz]
100.0 [ppm]

32768

4

0.95846665[Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.03472754 [MHz]
5.0 [ppm]

FALSE

11264

11264

2[s]

50

18.1[dC]
10.9[us]
1.04333312([s]
30 [deqg]
5.4[dB]
3.63333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115[ms]
TRUE

1[s]

TRUE

2[s]
3.04333312([s]
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0.5 0.6 0.7 0.8 0.9 1.0 1.1

0.4

0.3

0.2

0.1

abundance

] o Bk
- 7 =] =]
1 = 37 H
1 €7 ~ i o s
] = <7 =
1 =
11 &7 g4 ---- PROCESSING PARAMETERS --—-
| . ®] 31 dc_balance( 0, FALSE )
1) €7 S sexp( 0.2[Hz], 0.0[s] )
1 'g_ w trapezoid3( O0[%], 80[%], 100([%] )
1 87 - ] ST zerofill( 1, TRUE )
] S ‘ fft( 1, TRUE, TRUE )
4] &4 | hinephase
1l s SRR ] mac! ep!
] 21 - ppm
A 2] 3] i
i - o] o] BUTICHI%: : TBR381-re-1.3jdf
N = S
gl & o !
<E
| . S g Pl
3 =1 3 f
1z ¥ : i Filename = TBR38l-re-3.jdf
11 2= 3° ’ 31 Author = element
|2 ég_ Experiment = single_pulse.ex2
d= 4 2 - Sample Id = sS#706473
] "898 806 894|| y S Solvent = CHLOROFORM-D
] 82 | ; Actual Start Time = 15-OCT-2022 02:17:16
] ‘ i i Revision Time = 18-0CT-2022 09:22:32
] g S5 Comment = single pulse
] X : plifts perMiffion : 1H X::.;aggpe i Data Format = 1D COMPLEX
] 3 || & Dim Size = 13107
] 3 o g " ot X Domain = 1H
] £ %=1 A Dim Title = 1H
] n 73 72 71 70 69 Dim Units = [ppm]
] Dimensions =X
: / } \ ) \\ site = ECs 400
] Spectrometer = JNM-ECS400
i onoa agon S8 I8 2 3 N
- ERER 8353 g - i = 8 . EEE .
] K Tpars per Million' TH™ & X Parts per Million : 1H Field Strength = 9.20197068[T] (390([MHz])
] X Acq Duration = 2.228224([s]
] X Domain = 1H
7 X Freq = 391.78655441[MHz]
1 X Offset = 5[ppm]
b X Points = 16384
b X Prescans =1
] X _Resolution = 0.44878791[Hz]
] X_Sweep = 7.35294118[kHz]
] Irr Domain =18
] Irr Freq = 391.78655441[MHz]
] Irr Offset = 5[ppm]
E Tri_ Domain = 1H
] Tri_Freq = 391.78655441 [MHz]
] Tri_ Offset = 5[ppm]
= Clipped = FALSE
] R 1 i Scans =8
] AR N Total Scans =8
[ w Y 'y ik i shl ik i Relaxation Delay = 5[s]
A M L ‘ " th " i ' ' ' ’ - L | Recvr_Gain = 60
l TTrTTT 1T 11T l TTrrT T I TTTrrrrrrrr I Trrrrr 11T | TrrrrrorrrT ' Trrrrrrrr | TTrirrrrr T ' TrrrrrrorT I Trrrrr 1T I TTrrrrrrrorr I T T T I 17T Te“p—Get = 19.7[dc]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X _90_width = 10.8[us]
N X Acq Time = 2.228224[s]
N — .
X Atn = 1.9[dB]
oo m< oA OSN o = X Pulse = 5.4[us]
Eo88 J2ERIIBLHFI=285 S Irr_Mode = off
6000600 000 NNNNNINNINNN GO &) Tri Mode = Off
X : parts per Million : 1H Dante Presat = FALSE
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0 01 02 03 04 05 06 07 08 09 1.0 1.1 1.2 1.3 14 15 1.6 1.7 1.8 1.9 2.0 2.1

abundance

E =]
7 0]
] © ;— 2_ 3_
- —--~- PROCESSING PARAMETERS ----
] 23 dc_balance( 0, FALSE )
] « . sexp( 0.2[Hz], 0.0([s] )
1] <] trapezoid3( 0[%], 80[%], 100[%] )
] S zerofill( 1, TRUE )
] ’ fft( 1, TRUE, TRUE )
E . machinephase
1 ] <7 rpm
. =3
] " LUTFICH3k:: TBR268-re-1.3jdf
i}
] i 2 2
J0 ¢ 31 I
] Filename = TBR268-re-3.jdf
] - 5 Author = element
7 <=7 i Experiment = single pulse.ex2
] Sample Id = s#692904
1 = ! « Solvent = CHLOROFORM-D
: <7 Actual_Start_Time = 15-OCT-2022 01:54:37
] ! Revision Time = 14-0CT-2022 21:39:50
] <7 Comment = single_pulse
113 3 3 3 Data_Format = 1D COMPLEX
ERE 3 o I’ 3 3 Dim Size = 13107
112 £ 2°7 2 °1 © | X_Domain = 1H
Bl . . 7 m o T 7o ) Dim Title = 1H
i 89 8 7 Dim Units = [ppm]
] Dimensions =X
A Site = ECS 400
1 s e Z 2 §§ ﬁg g g § § Spectrometer = JNM-ECS400
] o - partSper Million : ~ X" parts per Milffo > 1H X : pérts per Million : Il
3 X :parts e Fllon : 14 X part per Millon: 1H s e Field Strength = 9.20197068[T] (390 [MHz])
] . X Acq Duration = 2.228224([s]
B . [\ X Domain = 1H
] : X Freq = 391.78655441 [MHz]
] /\ X Offset = 5[ppm]
A C — X Points = 16384
] ?3 p ~ X Prescans =1
1 <\ i \\ X_Resolution = 0.44878791[Hz]
4 ' - X _Sweep = 7.35294118[kHz]
E - JX s Irr_Domain = 1H
3 <:N \ \N,\ =\ Irr_Freq = 391.78655441 [MHz]
3 7, Irr Offset = 5[ppm]
] \ 7 Q/ Tri_Domain = 1H
E ﬁ <) - | Tri_Freq = 391.78655441 [Miz]
] /) ~ Tri_Offset = 5[ppm]
E ’ { 4 l'\ Clipped = FALSE
- W} i i Scans =8
] i ; l k , Total_Scans =8
1. L N i b A sl sk T I g " ) "
__W, W o G Shik i ke e ¥ u (i d it o o i " "] Relaxation Delay .= 5[s]
] Recvr_Gain = 60
TTrrrrrrorr l TrT 1T rrrrT | TTrTrrrrrrr | Trrrrrr T | L L L I A I | | Trrrrrr 11T 1 Trrrrrrorr | Trrrrrrrr l Trrrrrrrr | TTrrrrrrrrT I TTrrrrorrT Tenp-Get = 20 [dc]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X _90_Width = 10.8[us]
X Acq_Time = 2.228224([s]
// ///////\\\ | X Angle = 45[deg]
X Atn = 1.9[dB]
SREA-IADIZTIRI=SR = X Pulse = 5.4[us]
PVXVNOVONNANDSOON =} Irr_Mode = Off
00O NNNNNNNNY . (= Tri Mode = Off
X : parts per Million : 1H Dante Presat = FALSE

S32




(thousandths)

8.0 9.0 10.0
N " " \

7.0

6.0
i

—=== PROCESSING PARAMETERS =--~--
de balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%],
zerofill( 1 )

80[%], 100([%] )

£fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: TBR268-C-1.jdf

<] C‘

i. 41 ‘—-/\)'/:35’:-“5) 1 -;:‘\
¥ ] \ i L
; 3 l/ T

e

we B

£ £}

N 8o

= :

£ £
1390 1380 137.0 1300 1290 1280 1270 1260 1250 1240 1230 1220
2 sal g 2 EET s
a 29 3 2 T 2 8 9se 2

b 2

K parts per Millen =1l 3& parts per Million : 13C = 208 5 RS =

-1.0 0 1.0 2.0 3.0 4.0 50 6.0 7.0 8.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.0

i g

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 20.0 100 O

0 0 NN O AN O T O o
[ =] Ll A A = --U» ¥ N o
& = TAND XN QRS SN S 9
o0 O VA OVOO R \O 0 \O\O =~ o~ >~ 0
O O TN nmnonANAANAANANA Lol ll o
== Taceoagdosggsgad

X : parts per Million : 13C

Filename

Author

Experiment
Sample Id

Solvent
Actual_start Time
Revision_Time

Comment
Data_Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_sStrength
X_Acq_Duration
X _Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep

Irr Domain
Irr_Freq
Irr_Offset
Clipped

Scans

Total_ Scans

Relaxation_Delay
Recvr_Gain

Temp Get

X _90_Width

X _Acq_Time

X _Angle

X _Atn

x_Eulse

Irr_Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

wnuwnuwnn

TBR268-C-2.jdf
element
single pulse dec

CHLOROFORM-D
25-0CT-2022 03:43:09
30-NOV-2022 14:17:19

single pulse decoupled ga
1D COMPLEX

26214

13c

13cC

[pPpm]
X

ECS 400
JNM-ECS400

9.20197068[T] (390 [MHZz])
1.06430464[s]

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

11264

11264

2[s]
58

18.4[dC]
8.7[us]
1.06430464[s]
30 [deg]
4.9[dB]
2.9[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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5.0

4.0

3.0

2.0

1.0

5.0

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

p N sexp( 0.2[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )
zerofill( 1, TRUE ) ’

4.0

3 £ft( 1, TRUE, TRUE )
o] machinephase
~ ppm

=4

=3

L TFICH3E:: TBR278-reredry-1.3jdf

g_
<
&
o Filename = TBR278-reredry-3.jdf
Author = element
Experiment = single pulse.ex2
= Sample Id = S#603003
2] . Solvent = CHLOROFORM-D
N Actual_Start Time = 19-OCT-2022 23:24:07
. Revision_Time = 27-0CT-2022 10:32:08
é 3 Comment = single pulse
ERR 2 Data Format = 1D COMPLEX
< ; 2o Dim Size = 13107
9.4 = r . - . T . . T . T y . X Domain = 1H
7716 15 74 73 72 71 70 69 68 61 66 Dim Title - 1m
)\ \ \ / \ Dim Units = [ppm]
o Dimensions =X
z s 2 52 g% =2= 28 SRE 83 Site = ECS 400
X: pirts per X s o Millon' o e R =S s8s 383 Spectrometer = JNM-ECS400

Field Strength
X Acq_Duration

9.20197068[T] (390[MHz])
2.228224([s]

X Domain 1H

X ] . Freq 391.78655441 [MHz]
X Offset 5[ppm]

X__Po:.nts 16384

X Prescans 1

X Resolution 0.44878791[Hz]

abundance

X ‘Sweep 7.35294118[kHz]
Irr_Domain 1H
Irr Freq 391.78655441 [MHz]
i Irr Offset 5[ppm]
i Tri_Domain 1H
Tri_Freq 391.78655441 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
g l 7 Total_ Scans 8
o e ALALTPLTNE L F NP . Relaxation Delay = 5[s]
i Recvr_Gain = 54
IIIIAIIIIIIIIIIIIIIIIII|l|IlllIiIIITl*IIIIIIIIIIII|Il|lIIIIIIIIIIIIIII|IIIIIIAIIIIIIIIIIIllllllllllllllkllllllTm%t =19.4[dc]
9.0 8.0 7. 6.0 5.0 4.0 3.0 2.0 1.0 0 X _90_width = 10.8[us]
X Acq_Time = 2.228224[s]
] T
X Atn = 1.9[dB]
28 PR R RIS R 3 X Pulse = 5.4[us]
< EOVonunnna——oO QNS00 < Irr Mode = Off
<= NN NNNNENNNN O OO OO S Tri Mode = Off
X: part per Million : 1H Dante Presat — FALSE
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(thousandths)
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——== PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80([%], 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: TBR278-C-1.3jdf

LA BN L L B B e

LU AL LA LN AL L ML L L L L M B B e

1900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

NS/ N

X : parts per Million : 13

N
N
N
[\
2
—
C

<
o
NG
o~
w
—

155.264

\ A

141.626
137.315

136.714
136.580
131.220
127.482
127.129
126.061

125.794
125.469

124.611

122.217
117.839
110.896

77.324
77.000
76.676

0

Filename

Author

Experiment
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 _Freq

X _Offset

X _Points
X_Prescans
X_Resolution

X _Sweep

Irr Domain

Irr Freq

Irx Offset
Clipped

Scans

Total_ sScans

Relaxation Delay
Recvr_Gain

Temp Get
X_90_Width
X_Acq_Time
X_Angle

X Atn

X_Pulse

Irr_Atn Dec

Irr_ Atn Noe

Irr_ Noise
Decoupling
Initial_Wait
Noe

Noe_Time
Repetition Time

L T T 1 O I 1 O 1 LU T I

LU I I T O T 1 R

TBR278-C-2.jdf
element

single pulse dec
1

CHLOROFORM-D
29-0CT-2022 03:44:40
30-NOV-2022 14:19:15

single pulse decoupled ga
1D COMPLEX

26214

13c

13C

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390 [MHz])
1.06430464[s]

13c

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
S[ppm]’

FALSE

11264

11264

2[s]

60

17.9[dc]

8.7 [us]
1.06430464([s]
30[deg]
4.9[dB]
2.9[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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abundance

0 0102030405060.70809101.11213141516 17 1.819 2.0 2122 23 24

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

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100({%] )
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )

machinephase
ppm

BUFICEI%: : TBR239-re-1.3df
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X : parts per Million : 1H

| Filename

Author

Experiment

Sample Id

Solvent

Actual Start Time
Revision Time

Comment

Data_ Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_ Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90 _Width

X Acq_Time

X Angle

X _Atn

.X_Pulse

Irr Mode
Tri_Mode
Dante Presat

TBR239-re~6.3jdf
element

single pulse.ex2
s#688368
CHLOROFORM-D
15-0CT-2022 01:47:18
14-0CT-2022 21:21:13

single pulse
1D COMPLEX
13107

1H

1H

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MHz])
2.228224([s]

1H .
391.78655441 [MHz]
5 [ppm]

16384

1

0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MHz]
S [ppm]

1H

391.78655441 [MHz]
5[ppm]

FALSE

8

8

5[sl

60
20.1[dC]
10.8[us]
2.228224([s]
45 [deg]
1.9[dB]
5.4[us]
Off

Off
FALSE
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3.0

abundance

—-—--— PROCESSING PARAMETERS ----
= ~] dc_balance( 0, FALSE )
2 <] < 2 sexp( 0.2[Hz], 0.0[s] )
. : | trapezoid( 0[%], O0[%], 80[%], 100([%] )
<7 <7 = - zerofill( 1 )
] <] - [ fft( 1, TRUE, TRUE )
| e < <] machinephase
‘ = p | ‘ Derived from: TBR727-paper_Proton-1-1.3jdf
= | i |
S i A ! \ 2 A ‘
' :‘-{ i | 2 M | = M
|
=] | \ 24 - =7
o ‘ | ! | =] 21 [ Filename = TBR727-paper_Proton-1-9.j
<] 1 1 ( I | | Author = element
o i | l =4/1/ | ol = )1 = [ ] h il Experiment = proton. jxp
| | | v | S <7 R s A L | Sample Id = TBR727-paper
‘ =111 ‘ / f | i | Solvent = CHLOROFORM-D
= | - (VR | | . | Actual_Start Time = 14-MAR-2023 14:40:51
e J o\ - \ 31 (V| = AR s1 |\ ‘ Revision Time = 14-MAR-2023 13:59:56
IR 2N e | I \ / N 4 /, / \ | Comment = single pulse
3 1 : 1 .V NS | <] i T Data Format = 1D COMPLEX
E g | g E 3 3 N Dim Size = 13107
E E 2 _ E 3 é g X Domain = Proton
S i s %37 = £ ] Z ] B Dim Title = Proton
b 7 7 o8 61 S ————— Dim Units = lppml
628 626 624 Dimensions =X
Imimi | Ny | 2 Swscsaoo
25 a 2 o =% A | | Spectrometer = DELTA2 NMR
a7 2 RE EE &8 5 8 2 z =5 £33383 i
X : Bafls per X - parts per X Pansp Milfon - X : parts per Mil I pampchhlm X partSperMillion : Proton S °°Ce 3 & Field Strength = 9.37221[T] (400[MHz])
X parts‘per Milion : Prot X Acq Duration = 2.1889024[s]
X Domain = 1H
X Freq = 399.03472754 [MHz]
T X _Offset = 5.0[ppm]
| X Points = 16384
) X _Prescans =1
V\( X Resolution = 0.45684997[Hz]
X_Sweep = 7.48502994 [kHz]
) X Sweep_Clipped = 5.98802395[kHz]
\, -~ / Irr Domain = Proton
o Me Irr_Freq = 399.03472754 [MHz]
— ] ( Irr Offset = 5.0[ppm]
@( N Tri_Domain = Proton
- Tri_Freq = 399.03472754 [MHz]
\f"‘>T'\ l Tri_Offset = 5.0 [ppm]
-~ Clipped = FALSE
Scans =8
Total_Scans =8
t l Relaxation Delay = 5[s]
| Recvr_Gain = 50

" | ) | Temp_Get = 19.5[dC]

[ | | ‘ X 90 Width = 6.6[us]

| | 1‘ | ] ' I X Acq_Time = 2.1889024s]

l‘ I | | ‘ i X_angle = 45[deg]

I i it ] 1 LA\ J X Atn = 1[dB]
i i et b ) X Pulse = 3.3[us]
‘|;.\....y‘|\.,\.H..|..\..H».].H;.....]..‘.‘-..(l..\.‘.‘..|\..‘....\|‘..1..y.x|.\.\..‘..,‘.|,”.y.;rz.:_go:iie =g§if:‘

ri_Mode =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Dorte Prisit - e
J0 g Initial Wait = 1[s]

Repetition_Time = 7.1889024[s]

28 BIGN oRIEET & = =

n " XN BN OVOO AN N = b

6 o0 NSNS 866 O OO %) — o

X : parts per Million : Proton

S37




70 80 9.0 10.0 11{.0 12.0 13|.0 14|.0 15|.0
[ A A S A S A S A S A S BTN RN S BRI AN AN

6.0

20 3.0 40

1.0

(thousandths)

—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
b sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
= machinephase
ppm
Derived from: TBR727_Carbon-1-1.3jdf
2 Filename = TBR727_Carbon-1-2.jdf
Author = element
‘ Experiment = carbon. jxp
Sample Id = TBR727
=1 Solvent = CHLOROFORM-D
= | . Actual_Start Time = 9-MAR-2023 22:16:20
I ' ‘ Revision Time = 14-MAR-2023 16:17:53
Z o] : 5 ||{‘ ( “ I !5' r % ‘ ; Comment = single pulse decoupled ga
2 ‘ l | ?"“ | W T j : - Data_Format = 1D COMPLEX
: L ‘ | \ () ‘\g Dim _Size = 26214
g€ il r’ \! I X Domain = Carbon
1200 | Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECS400
3 g g H H 2 g8 = Spectrometer = DELTA2_NMR
5 3 g g 2 g a8 = |
X : parts per Millon : Carbon13 N - - e v T 1 Field Strength = 9.37221[T] (400 [MHz])
X Acq_Duration = 1.04333312[s]
X Domain = 13C
X Freq = 100.33735165[MHz]
X X Offset = 100.0[ppm]
‘ f X _Points = 32768
} | X Prescans =4
f X Resolution = 0.95846665[Hz]
| X Sweep = 31.40703518[kHz]
X Sweep_Clipped = 25.12562814 [kHz]
Irr Domain = Proton
| I Irr_Freq = 399.03472754 [MHz]
| | | Irr Offset = 5.0[ppm]
; ‘ * 1 Clipped = FALSE
| | Scans = 10254
| Total_ Scans = 10254
| Relaxation Delay = 2[s]
| Recvr_Gain = 50
Temp_Get = 19.4[dC]
: r ‘ X_90_Width = 10.9[us]
‘ didd T ‘ X Acq_Time = 1.04333312(s]
il | ( | | " X Angle = 30[deg]
! | | by ORI R UL v NI | M x"aen = 5.4[dB]
bl \ AR UL LA e L R AR L A b ‘ X_Pulse = 3.63333333[us]
Lkl AR il Irr Atn Dec = 25.823[dB]
i ‘ Irr_Atn Noe = 25.823[dB]
||||Il1||v||||||||||\1||\1||||||||||||ll||1i||||||III\\\||!v11||||||||||Ill|||1)!|||||l|\\||||||I|l\\|||||l|lll|||||!l||||||Irr_NOi;eh =gA§.§§[ i
Irr Pwidt! = 0. ms
220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 20.0 DecBupling ot oo
Initial Wait = 1[s]
Noe = TRUE
N o NON—~OVOAAN ™M ) n o n o Noe_Time = 2[s]
4] % VAR I AR = i | - =20 N Repetition Time = 3.04333312(s]
< o0 BN O AR — S ® =3 ~ N9 )
= R A Bt L RIR SRR s «
X : parts per Million : Carbon13
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abundance

X Resolution
X Sweep
X Sweep Clipped

nn

0.45849727[Hz]
7.51201923[kHz]
6.00961538 [kHz]

] ~ ---- PROCESSING PARAMETERS ----
O A S dc_balance( 0, FALSE )
NE sexp( 0.2[Hz], 0.0[s] )
n 7 trapezoid( O0[%], O[%], 80[%], 100[%] )
N g 21 | zerofill( 1 )
<« 3| =] | ££t( 1, TRUE, TRUE )
IS -] machinephase
en 7 = ppm
o
o ] Derived from: TBR724-paper-re Proton-1-1.jdf
NE - |
— 31| al | -
[Q\ s - =7
< 7 | / ' Filename = TBR724-paper-re Proton-1-
(o ! / \ Author = element
o ] oy Experiment = proton. jxp
,_._: =4 Sample Id = TBR724-paper-re
o0 1 _ = Solvent = CHLOROFORM-D
— ST \ J \ \ Actual_Start Time = 16-MAR-2023 10:02:34
. 3] 4 \ / \ Revision_Time = 16-MAR-2023 10:18:27
— 3 ‘ \ J e N \ Comment = single pulse
2 V4 =] o gt e Data_Format = 1D COMPLEX
RERE - . 5° Dim_Size = 13107
wn ] 1: g g X Domain = Proton
— 9 [£°] E —'5’ Dim Title = Proton
< 1 T T T T T T = = Dim Units = [ppm]
e 79 18 17 16 15 14 o o pA Dimensions - x
n 3 \ / \\ H /\ Spectrometer = DELTA2 NMR
] I% 82882 28 3 28 o = v m o 22 Field Strength = 9.4073814[T] (400[MHz])
A Zo SECUD 22 8 g = g8 358 & 23 X Acq Duration = 2.18103808[s
— A ){\.parrsperMAmcn.ﬂmon X : parts per Million : Proton S e e X : parts pef Million : Prot X:Dokin = 1H !
— 1 X Freq = 400.53219825[MHz]
= X Offset = 5[ppm]
o 1 X Points = 16384
—7 ~ X Prescans 1
o 4
< 7
*®
(=]
=
o
2
(=)
\n
(=)
<
(=]
«
(=]
N
o
p—
(=]
(=]

- \ w— Irr_Domain = Proton
E Q | N \ 7/ Irr Freq = 400.53219825 [MHz]
i N / \/ Irr Offset = 5[ppm]
] y i Tri_Domain = Proton
] 4 Tri_Freq = 400.53219825[MHz]
B o i ~ DT Tri_Offset = 5[ppm]
] o N/ Clipped = FALSE
= 1\ ~ \...—-— Scans =8
] "\»/ £y ﬁ/\ Total Scans =8
. ~._ \
E Relaxation Delay = 5[s]
i 6 Recvr_Gain = 46
] Temp_Get = 18.9[dC]
= X_90_Width = 6.7[us]
7 X Acq_Time = 2.18103808[s]
] \/ X Angle = 45[deg]
E [ | X Atn = 0.8[dB]
] oA ™ X Pulse = 3.35[us]
A — e Irr_Mode = Off
_| L B L L L By e e e e e griEMoge . = gﬁSE
ante resa b
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 oA it s

’ /y\"\ \k\\ L /\ Repetition Time = 7.18103808[s]

Iy ST O—Wnt N 0O < =3

= PN =RV OE — R " S

N XXV LNhMMnS A < S

% ENNNNNNNN OO — IS}

X : parts per Million : Proton
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(thousandths)
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]
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160.0 1500

64.032
155.731

=
N
g

X : parts per Million : Carbon13

143.571

T
140.0

137,964 ————

T
130.0

125.268

124.571
123.597
122355

T
120.0

119.375

Lo b b b b b b b b v b b b b b b b b b b a by by

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

sexp( 2.0[Hz],

zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase

ppm

0.0[s] )
trapezoid( 0[%], 0[%],

80[%], 100[%] )

Derived from: TBR724-C_Carbon-1-1.jdf
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