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1. Chemicals and instrumentation

Materials were obtained from commercial suppliers and used as received. Solvents for the
synthesis of starting materials and liquid additives for mechanochemical reactions were also
purchased from commercial suppliers and dried over molecular sieves (MS 4A) prior to use. All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill
(Figure S1). Both jars (1.5 mL) and balls (7 mm) are made of stainless (SUS400B and SUS420J2,
respectively) (Figure S2). The heat gun Takagi HG-1450B with a temperature control function
was used for high-temperature ball-milling reactions (Figure S3). NMR spectra were recorded on
JEOL JNM-EC X400P and INM-ECS400 spectrometers ('H: 392 or 396 or 399 or 401 MHz, *C:
99 or 100 or 101 MHz). Tetramethylsilane ("H) and CDCl; (**C) were employed as external
standards, respectively. Multiplicity was recorded as follows: s = singlet, brs = broad singlet, d =
doublet, t = triplet, q = quartet, quint = quintet, sept = septet, o = octet, m = multiplet. 1,1,2,2-
Tetrachloroethane was used as an internal standard to determine NMR yields. HPLC analyses
with chiral stationary phase were carried out using a Hitachi LaChrome Elite HPLC system with
a L-2400 UV detector. Specific optical rotations were measured with HORIBA SEPA-300 and a
Rudolph Research Analytical Autopol IV Polarimeter. Size exclusion chromatography (SEC) was
performed at 40 °C using a Jasco high-performance liquid chromatography system using THF as
an eluent. The number-average molecular weight (M,) and polydispersity index (PDI) of the
PEGylated ligands were calculated based on a polystyrene calibration. Transmission electron
microscopy analysis was carried out at “Joint-Use Facilities: Laboratory of Nano-Micro Material
Analysis”, Hokkaido University. High-resolution mass spectra were recorded at the Global

Facility Center, Hokkaido University.

Figure S1. Retsch MM400 used in this study.
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1.5 mL jar and 7 mm ball

Figure S3. The temperature-controllable heat gun Takagi HG-1450B used in this study.
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2. List of substrates

(a) conjugate ketones

O
o) o) o A
M
/@/\)‘\Me ©/\)‘\Me /@/\)‘\Me >‘/©/\)‘\ e
Me
Ph Cl Me

Me

1a 1b 1c 1d

(0}
o] u[; N-"“Me
Me
W O (D)
Me,N O

1e 1f 1g 1h

(e} o (e} 0O
N Me
| |

Ph O MeO (6]

1i 1j 1k 4a 4b

(b) boronic acids

(HO),B :

T
©
N

vy}

Ph /©/Me /©/0Me
(HO),B

(HO),B

2a 2b 2c 2d

OMe O OMe
(HO).B (HO).B /@
(HO)2B (HO),B
2e 2f 2g 2h
F (] 0 A
(1) vos

(HO),B F (HO),B (HO),B Ph

2i 2j 2k 21

S4



3. Substrate preparation

Preparation of conjugated ketones (1a, 1c, 1d, 1f, 1g and 1h).

0 0
NaOH (0.33 equiv) ‘/\)A\
Gy O
acetone/H,0
r,12h

In a 50 mL two-neck round-bottomed flask, the corresponding aldehyde (5.0 mmol) and NaOH

(1.7 mmol) were dissolved in acetone (3.3 mL) and H,O (5.0 mL) under a nitrogen atmosphere
at room temperature. After stirring for 12 hours, the reaction mixture was transferred to a funnel,
and the organic layer was extracted with CH»Cl, (30 mLx3). The solution was dried over MgSOsa,
filtered, and evaporated in vacuo. The crude material was purified by recrystallization from
ethanol or flash chromatography (SiO», typically EtOAc/hexane, typically 0-10:90) to give the

corresponding product.

(E)-4-[(1,1'-Biphenyl)-4-yl]but-3-en-2-one (1a).

J@M“”e
Ph

The reaction was carried out with 911.0 mg (5.0 mmol) of biphenyl-4-carboxaldehyde. 1a was

obtained as a white solid (553.9 mg, 2.5 mmol, 50% yield) after purification by silica-gel column
chromatography (SiO,, EtOAc/hexane, 0:100-40:60). The 'H and “C NMR spectra were
consistent with the literature.!
"H NMR (399 MHz, CDCls, 8): 2.41 (s, 3H), 6.77 (d, J= 16.4 Hz, 1H), 7.35-7.42 (m, 1H), 7.47
(t, J=7.6 Hz, 2H), 7.56 (d, J = 16.4 Hz, 1H), 7.59-7.67 (m, 6H). *C NMR (99 MHz, CDCls, 8):
27.7 (CH3), 127.07 (CH), 127.15 (CH), 127.7 (CH), 128.0 (CH), 128.9 (CH), 129.0 (CH), 133.4
(CH), 140.1 (C), 143.1 (C), 143.4 (O), 198.5 (C). HRMS-ESI (m/z): [M+H]" calcd for Ci6H50,
223.1117; found, 223.1115.

(E)-4-(4-Chlorophenyl)but-3-en-2-one (1c).

o
Cl

The reaction was carried out with 711.2 mg (5.1 mmol) of 4-chlorobenzaldehyde. 1¢ was
obtained as a white solid (445.3 mg, 2.5 mmol, 49% yield) after purification by recrystallization
from ethanol. The 'H and '*C NMR spectra were consistent with the literature.'

"HNMR (392 MHz, CDCls, 8): 2.39 (s, 3H), 6.69 (d, J= 16.1 Hz, 1H), 7.33-7.41 (m, 2H), 7.44—
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7.51 (m, 3H). *C NMR (99 MHz, CDCl, §): 27.8 (CHs), 127.5 (CH), 129.3 (CH), 129.5 (CH),
133.0 (C), 136.5 (C), 142.0 (CH), 198.2 (C). HRMS-ESI (m/z): [M+H]" caled for C1oH;0CIO,
181.0415; found, 181.0416.

(E)-4-|4-(tert-Butyl)phenyl]|but-3-en-2-one (1d).

The reaction was carried out with 809.1 mg (5.0 mmol) of 4-tert-butylbenzaldehyde. 1d was

obtained as a white solid (403.2 mg, 2.0 mmol, 40% yield) after purification by recrystallization
from ethanol. The 'H and '*C NMR spectra were consistent with the literature.?
'H NMR (401 MHz, CDCls, 8): 1.33 (s, 9H), 2.38 (s, 3H), 6.70 (d, J = 16.0 Hz, 1H), 7.40-7.46
(m, 2H), 7.47-7.54 (m, 3H). *C NMR (99 MHz, CDCl;, 3): 27.6 (CH3), 31.3 (CH3), 35.1 (O),
126.1 (CH), 126.6 (CH), 128.3 (CH), 131.8 (C), 143.6 (CH), 154.3 (C), 198.7 (C). HRMS-ESI
(m/z): [M+H]* caled for C14H;90, 203.1430; found, 203.1428.

(E)-4-|4-(Dimethylamino)phenyl]but-3-en-2-one (1f).
0

o~
MezN

The reaction was carried out with 745.3 mg (5.0 mmol) of 4-dimethylaminobenzaldehyde. 1f

was obtained as a yellow solid (797.8 mg, 4.2 mmol, 84% yield) after purification by silica-gel
column chromatography (SiO., EtOAc/hexane, 0:100-40:60). The 'H and '*C NMR spectra were
consistent with the literature.’
'H NMR (401 MHz, CDCls, 8): 2.35 (s, 3H), 3.04 (s, 6H), 6.55 (d, J = 15.8 Hz, 1H), 6.66-6.71
(m, 2H), 7.42-7.50 (m, 3H). *C NMR (99 MHz, CDCls, 8): 27.0 (CH3), 39.9 (CHs), 111.7 (CH),
121.7 (C), 122.0 (CH), 129.9 (CH), 144.3 (CH), 151.8 (C), 198.2 (C). HRMS-EI (m/z): [M]"
calcd for C12HsNO, 189.1148; found, 189.1147.

(E)-4-(Naphthalen-2-yl)but-3-en-2-one (1g).

SO A

The reaction was carried out with 782.4 mg (5.0 mmol) of 2-naphthaldehyde. 1g was obtained
as a white solid (359.3 mg, 1.9 mmol, 39% yield) after purification by recrystallization from
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ethanol. The 'H and '*C NMR spectra were consistent with the literature.*

"H NMR (399 MHz, CDCls, 8): 2.43 (s, 3H), 6.84 (d, J = 15.8 Hz, 1H), 7.49-7.58 (m, 2H),
7.65-7.73 (m, 2H), 7.79-7.91 (m, 3H), 7.96 (s, 1H). *C NMR (99 MHz, CDCl;, §): 27.5 (CH3),
123.4 (CH), 126.7 (CH), 127.1 (CH), 127.3 (CH), 127.7 (CH), 128.5 (CH), 128.7 (CH), 130.3
(CH), 131.8 (C), 133.1 (C), 134.2 (C), 143.4 (CH), 198.2 (C). HRMS-EI (m/z): [M]" calcd for
Ci4sH120, 196.0883; found, 196.0881.

(E)-4-(Pyren-1-yl)but-3-en-2-one (1h).

(0]

o

The reaction was carried out with 3.45 g (15.0 mmol) of 1-pyrenecarboxaldehyde. 1h was

obtained as a yellow solid (3.57 g, 13.2 mmol, 88% yield) after purification by recrystallization
from ethanol. The 'H and '*C NMR spectra were consistent with the literature.’
'H NMR (401 MHz, CDCls, 8): 2.54 (s, 3H), 7.03 (d, J= 16.0 Hz, 1H), 8.00-8.29 (m, 7H), 8.31
(d,J=8.0 Hz, 1H), 8.48 (d,J=9.2 Hz, 1H), 8.70 (d,J= 16.0 Hz, 1H). *C NMR (99 MHz, CDCl;,
d): 28.3 (CHs), 122.2 (CH), 124.2 (CH), 124.6 (C), 124.9 (C), 125.1 (CH), 126.0 (CH), 126.2
(CH), 126.4 (CH), 127.4 (CH), 128.1 (C), 128.70 (CH), 128.74 (CH), 128.8 (CH), 130.0 (C),
130.7 (C), 131.3 (C), 132.9 (C), 139.9 (CH), 198.3 (C). HRMS-ESI (m/z): [M+H]" calcd for
C0Hi50, 271.1117; found, 271.1113.

Preparation of (E)-4-(4-acetylphenyl)but-3-en-2-one (1e).

[ 5 mol% Pd(OAc), 2
y o TBACI (1.1 equiv) X “Me
e + >
\)J\Me NaHCOj; (2.5 equiv) Me
o) DMF (1.0 M)
60 °C, 3 h 0
2.0 equiv 1e

In a 50 mL two-neck round-bottomed flask, 4’-iodoacetophenone (1.24 g, 5.0 mmol) and
Pd(OAc), (58.1 mg, 0.26 mmol), TBACI (1.47 g, 5.3 mmol), and NaHCO; (1.07 g, 12.8 mmol)
were dissolved in DMF (5.0 mL) under a nitrogen atmosphere. To the mixture, methyl vinyl
ketone (820 pL, 10.0 mmol) was added, then stirred at 60 °C for 3 hours. After cooling the reaction
mixture to room temperature, the reaction was quenched with H,O. The reaction mixture was
transferred to a funnel and the organic layer was extracted with EtOAc (30 mLx3). The solution
was dried over MgSOsy, filtered, and evaporated in vacuo. The crude material was purified by

silica-gel column chromatography (SiO,, EtOAc/hexane, 0:100-50:50) to give 1e (807.0 mg, 4.3
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mmol, 85% yield) as a white solid. The 'H and *C NMR spectra were consistent with the
literature.®

"HNMR (401 MHz, CDCls, 8): 2.42 (s, 3H), 2.63 (s, 3H), 6.80 (d, J= 16.0 Hz, 1H), 7.53 (d, J =
16.0 Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.99 (d, J = 8.0 Hz, 2H). *C NMR (99 MHz, CDCls, §):
26.8 (CHa3), 27.9 (CHa3), 128.4 (CH), 129.0 (CH), 129.2 (CH), 138.2 (C), 138.9 (C), 141.8 (CH),
197.4 (C), 198.2 (C). HRMS-ESI (m/z): [M+H]" calcd for Ci12H 130, 189.0910; found, 189.0909.

Preparation of (E)-1-[(1,1'-biphenyl)-4-yl|hex-1-en-3-one (1i).

(0} NaOH (0.11 equiv)
Ho* )J\/\/ > =
EtOH/H,0
Ph rt, 12 h Ph

1.5 equiv 1i

In a 50 mL two-neck round-bottomed flask, biphenyl-4-carboxaldehyde (922.0 mg, 5.1 mmol)

and NaOH (23.0 mg, 0.58 mmol) were dissolved in EtOH (9.0 mL) and H,O (200 pL) under a
nitrogen atmosphere. To the mixture, 2-hexanone (930 pL, 7.5 mmol) was added, then stirred at
room temperature for 12 hours. The reaction mixture was transferred to a funnel and the organic
layer was extracted with CH,Cl, (30 mLx3). The solution was dried over MgSQs, filtered, and
evaporated in vacuo. The crude material was purified by recrystallization from ethanol to give 1i
(731.8 mg, 2.8 mmol, 55% yield) as a white solid.
"HNMR (392 MHz, CDCl3, 8): 0.96 (t, J= 7.4 Hz, 3H), 1.40 (sxt, J= 7.4 Hz, 2H), 1.68 (quint, J
=17.5Hz, 2H), 2.69 (t, J= 7.4 Hz, 2H), 6.79 (d, J = 16.1 Hz, 1H), 7.35-7.41 (m, 1H), 7.46 (t, J =
7.2 Hz, 2H), 7.55-7.67 (m, 7H). *C NMR (99 MHz, CDCls, 8): 14.1 (CH3), 22.6 (CH»), 26.6
(CH»), 40.9 (CH»), 126.2 (CH), 127.2 (CH), 127.7 (CH), 128.0 (CH), 128.89 (CH), 129.04 (CH),
133.7 (C), 140.2 (C), 142.0 (CH), 143.3 (C), 200.8 (C). HRMS-ESI (m/z): [M+H]" calcd for
Ci9H210, 265.1587; found, 265.1581.

Preparation of 7-methoxy-4H-chromen-4-one (4b).

0 1. HCIO4 (0.11 equiv) 0
HC(OEt)3/H,0, rt, 1 h
2.H,0, 80 °C, 4 h |
HO OH HO O
Mel (2.0 equiv) o)
K,CO3 (2.0 equiv)
acetone (0.4 M) |
rt, 23 h MeO (0]
4b

In a 100 mL round-bottomed flask, 1-(2,4-dihydroxyphenyl)ethan-1-one (998.4 mg, 6.6 mmol)

was dissolved in triethyl orthoformate (5.8 mL) under a nitrogen atmosphere. To the mixture,
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perchloric acid (60% in H>O, 770 uL) was added dropwise, then stirred at room temperature for
1 hour. 50 mL of EtzO was added to the reaction mixture, and a large amount of red solid
precipitated. After suction filtration, the red solid was dissolved in 30 mL of water to form a
suspension and stirred at 80 °C for 4 hours. After cooling the reaction mixture, the mixture was
transferred to a funnel and the organic layer was extracted with EtOAc (30 mLx3). The solution
was dried over MgSQy, filtered, and evaporated in vacuo. The crude material was purified by
silica-gel column chromatography (SiO,, EtOAc/hexane, 0:100-10:90) to give 7-hydroxy-4H-
chromen-4-one (687.6 mg, 4.2 mmol, 65% yield) as a brown solid.

In an oven-dried 100 mL two-neck round-bottomed flask, 7-hydroxy-4H-chromen-4-one

(687.6 mg, 4.2 mmol) and K>,COs (1.16 g, 8.4 mmol) were dissolved in acetone (10.5 mL) under
a nitrogen atmosphere. To the mixture, methyl iodide (520 pL, 8.4 mmol) was added, then stirred
at room temperature for 23 hours. The resulting suspension was quenched by H>O. The mixture
was extracted with EtOAc three times (30 mLx3). The solution was dried over MgSOs, filtered,
and evaporated in vacuo. The crude material was purified by silica-gel column chromatography
(Si0,, EtOAc/hexane, 0:100-50:50) to give 4b (526.0 mg, 3.0 mmol, 71% yield) as a brown solid.
The 'H and *C NMR spectra were consistent with the literature.’
'H NMR (401 MHz, CDCls, 8): 3.91 (s, 3H), 6.29 (d, J = 6.0 Hz, 1H), 6.85 (d, J = 2.4 Hz, 1H),
6.98 (dd, J=2.2, 8.6 Hz, 1H), 7.78 (d, J = 6.0 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H). *C NMR (99
MHz, CDCl;, 8): 55.9 (CH3), 100.4 (CH), 113.1 (CH), 114.6 (CH), 118.9 (C), 127.3 (CH), 155.0
(CH), 158.4 (C), 164.2 (C), 177.2 (C). HRMS-ESI (m/z): [M+H]" calcd for C10H9Os3, 177.0546;
found, 177.0545.
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4. Ligand synthesis

Preparation of L1.
Q . @ 5 mol% Pd(PPhs), 2 7
S + S = ~ N
MeO L _N BusgSn™ °N 1,4-dioxane (0.5 M) MeO L _N
100 °C, 36 h
1.2 equiv L1

In an oven-dried 100 mL two-neck round-bottomed flask, methyl 2-chloroisonicotinate (862.0
mg, 5.0 mmol) and Pd(PPhs3)s (304.1 mg, 0.26 mmol) were dissolved in 1,4-dioxane (10 mL)
under a nitrogen atmosphere. To the reaction mixture, tributyl(2-pyridyl)tin (1.92 mL, 6.0 mmol)
was added, then stirred at 100 °C for 36 hours. After cooling the reaction mixture to room
temperature, the reaction was quenched with H>O. The mixture was extracted with EtOAc three
times (30 mLx3), and the solution was dried over MgSOs, filtered, and evaporated in vacuo. The
crude material was purified by silica-gel column chromatography (SiO,, EtOAc/CH>Cls, 0:100—
30:70) to give L1 (706.7 mg, 3.3 mmol, 66% yield) as a white solid. The 'H and '*C NMR spectra
were consistent with the literature.®
"H NMR (399 MHz, CDCls, 8): 3.99 (s, 3H), 7.32-7.41 (m, 1H), 7.81-7.94 (m, 2H), 8.43 (d, J =
8.0 Hz, 1H), 8.73 (d, J=4.0 Hz, 1H), 8.83 (d, J= 4.8 Hz, 1H), 8.95 (s, 1H). *C NMR (100 MHz,
CDCl;, 9): 52.7 (CH3), 120.4 (CH), 121.3 (CH), 122.8 (CH), 124.2 (CH), 137.1 (CH), 138.5 (C),
149.4 (CH), 150.0 (CH), 155.3 (C), 157.3 (C), 165.8 (C). HRMS-ESI (m/z): [M+H]" calcd for
Ci12H1102N, 215.0815; found, 215.0812.

Preparation of L3 (PEG-4000).

Q ” ] NaOH (4.7 equiv) Q ~ ]
MeO ~ N >  HO ~ N
! MeOH/H,O/THF !
reflux, 24 h
L1
o ’ Q ” ) TCFH (1.5 equiv)
Me (o + HO = N »
. L _N NMI (3.5 equiv)
MeCN (0.02 M)
HO-PEG-4000-OMe 1.5 equiv . 12h L3 (PEG-4000-OMe)

In an oven-dried 100 mL two-neck round-bottomed flask, L.1 (619.1 mg, 2.9 mmol) and NaOH
(54.0 mg, 13.5 mmol) were dissolved in MeOH (1.7 mL), H,O (6.6 mL), and THF (11 mL), and
the reaction mixture was heated at reflux for 24 h under a nitrogen atmosphere. After cooling the
reaction mixture to room temperature, the solvent was removed under reduced pressure, and the
aqueous phase was acidified with 1 N HCI to pH 3.5—4.0. Upon cooling, a white precipitate
formed and was collected by filtration. The obtained solid was washed with water and Et,O, then
dried under vacuum to afford the desired product as a white solid (373.8 mg, 1.9 mmol, 65%
yield).
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In a 100 mL round-bottomed flask, (2,2'-bipyridine)-4-carboxylic acid (152.5 mg, 0.76 mmol),

HO-PEG-4000-OMe (2.00 g, 0.50 mmol), chloro-N,N,N',N'-tetramethylformamidinium
hexafluorophosphate (TCFH) (210.1 mg, 0.75 mmol) and 1-methylimidazole (NMI) (140 uL,
1.8 mmol) were added in MeCN (25 mL) at room temperature for 12 hours. After completion of
the reaction, the mixture was quenched with water and extracted with CH>Cl, (3%30 mL). The
combined organic layers were dried over anhydrous MgSOs, filtered, and concentrated under
reduced pressure. The resulting residue was treated with Et;O, forming the precipitation of the
product L3. The solid was collected by filtration and dried under vacuum to afford the desired
PEGylated ligand L3 as a white solid (1.72 g, 0.39 mmol, 77% yield). The absence of HO-PEG-
4000-OMe in the product was confirmed by '"H NMR analysis.
'H NMR (401MHz, CDCl3, 8): 3.38 (s, 3H), 3.47 (t, J= 5.0 Hz, 2H), 3.53-3.86 (m, 418H), 3.87
(t, J=4.8 Hz, 2H), 4.55 (t, J = 4.8 Hz, 2H), 7.34-7.40 (m, 1H), 7.82-7.92 (m, 2H), 8.42 (d, J =
7.6 Hz, 1H), 8.73 (d, J=4.4 Hz, 1H), 8.83 (d,J=4.8 Hz, 1H), 8.95 (s, 1H). *C NMR (100 MHz,
CDCl;, 9): 58.6 (CH3), 64.4 (CH>), 68.5 (CH»), 70.1 (CH>), 71.5 (CH»), 120.0 (CH), 120.8 (CH),
122.5 (CH), 123.8 (CH), 136.6 (CH), 138.1 (C), 149.0 (CH), 149.6 (CH), 154.8 (CH), 156.8 (C),
167.7 (C).

SEC was also performed, and the number-average molecular weight (M,) and polydispersity
index (PDI) of L3 were calculated based on a polystyrene calibration; M, of L3: 3.1 x 10° kg/mol,
PDI: 1.30. The loading amount of L3 for mechanochemical cross-coupling reactions was

calculated based on the median of molecular weight dispersity.

Preparation of L4 (PEG-4000)

~Cl 5 mol% PdCl,(PPh3), Z ]
( 7 10 mol% PPhy ~r N
MeO 2N + o > L N
BusSn™ N m-xylene (0.5 M) MeO
o 130 °C, 24 h )
1.1 equiv
@
NaOH (5.1 equiv) = SN
MeOHMH,OTHF ~ HO 2N
flux, 12 h
retiux o)
o H ~ "N TCFH (1.5 equiv) ~r N
- + | > | _ZN
Me O HO ZN - )
, NMI (3.5 equiv) Me o
MeCN (0.02 M) o
o)
r, 12 h n
HO-PEG-4000-OMe 1.5 equiv L4

In an oven-dried 100 mL two-neck round-bottomed flask, methyl 6-chloronicotinate (1.73 g,
10.0 mmol), PdCl»(PPhs), (355.2 mg, 0.51 mmol), and PPh; (275.9 mg, 1.1 mmol) were dissolved
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in m-xylene (20 mL) under a nitrogen atmosphere. To the reaction mixture, tributyl(2-pyridyl)tin
(3.52 mL, 11.0 mmol) was added, then stirred at 130 °C for 24 hours. After cooling the reaction
mixture to room temperature, the reaction was quenched with H>O. The mixture was extracted
with EtOAc three times (30 mLx3), and the solution was dried over MgSQOs, filtered, and
evaporated in vacuo. The crude material was purified by silica-gel column chromatography (SiO»,
EtOAc/CH,Cl,, 0:100-30:70) to give methyl (2,2'-bipyridine)-5-carboxylate (852.5 mg, 4.0
mmol, 40% yield) as a white solid.

In an oven-dried 100 mL two-neck round-bottomed flask, methyl (2,2'-bipyridine)-5-
carboxylate (240.2 mg, 1.1 mmol) and NaOH (206.2 mg, 5.2 mmol) were dissolved in MeOH
(0.6 mL), H,O (2.6 mL) and THF (4.3 mL), and the reaction mixture was heated at reflux for 12
h under a nitrogen atmosphere. After cooling the reaction mixture to room temperature, the
solvent was removed under reduced pressure, and the aqueous phase was acidified with 1 N HCI
to pH 3.5-4.0. A white precipitate separated upon cooling. It was collected by filtration, washed
with water and Et;O. The collected solids were dried under vacuum to afford the desired product
as a white solid (168.5 mg, 0.84 mmol, 75% yield).

In a 50 mL round-bottomed flask, (2,2'-bipyridine)-5-carboxylic acid (61.2 mg, 0.31 mmol),

HO-PEG-4000-OMe (798.1 g, 0.2 mmol), TCFH (84.3 mg, 0.3 mmol), and NMI (60 pL, 0.71
mmol) were added in MeCN (10 mL) at room temperature for 12 hours. After the reaction, the
reaction was quenched by saturated NaHCO3 aqueous solution. The mixture was extracted with
CH,Cl, three times (30 mLx3), and the solution was dried over MgSOQs, filtered, and evaporated
in vacuo. The resulting residue was treated with Et,O, forming the precipitation of the product
L4. The solid was collected by filtration and dried under vacuum to afford the desired PEGylated
ligand L4 as a white solid (683.7 mg, 0.15 mmol, 77% yield). The absence of HO-PEG-4000-
OMe in the product was confirmed by "H NMR analysis.
"HNMR (401MHz, CDCls, 8): 3.38 (s, 3H), 3.44-3.49 (m, 2H), 3.53-3.76 (m, 402H), 3.79-3.84
(m, 2H), 3.87 (t,/=4.8 Hz, 2H), 4.52-4.56 (m, 2H), 7.35-7.40 (m, 1H), 7.86 (td, J=1.6, 7.8 Hz,
1H), 8.43 (dd, J = 2.4, 8.0 Hz, 1H), 8.50 (t, /= 9.2 Hz, 2H), 8.69-8.74 (m, 1H), 9.28-9.31 (m,
1H). *C NMR (100 MHz, CDCl;, §): 59.0 (CHs), 64.5 (CHz), 69.0 (CH>), 70.5 (CHz), 70.7 (CH>),
71.9 (CH»), 120.4 (CH), 121.9 (CH), 124.5 (CH), 125.6 (C), 137.0 (CH), 138.1 (CH), 149.4 (CH),
150.6 (CH), 155.0 (C), 159.4 (C), 165.2 (O).

SEC was also performed, and the number-average molecular weight (M,) and polydispersity
index (PDI) of L4 were calculated based on a polystyrene calibration; M, of L4: 3.7 x 10* kg/mol,
PDI: 1.24. The loading amount of L4 for mechanochemical cross-coupling reactions was

calculated based on the median of molecular weight dispersity.
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Preparation of (S)--BuNicox.

OH OMe OH
~ o cat. H,SO, ~ o NaOH (1.1 equiv) | ~ o)
LN — LN > N
HO < MeOH (0.6 M) MeO Z MeOH (0.5 M) MeO s
0 reflux, 24 h 0 reflux, 18 h o)
1. TsCl (2.1 equiv)
\I/ DMAP (0.1 equiv)
(COClI), (1.8 equiv) s NEt; (4.4 equiv)
cat. DMF HO AL DCM (0.2 M) 0‘>
DCM (0.3 M), rt, 1h NH i, 5h ~ Sy "”6
> > LN
then | \N O 2.DBU (4.4 equiv) MeO Z
L-tert-leucinol MeO # THF (0.02 M) o
(1.2 equiv) 50 °C, 11 h
DCM (0.25 M), t, 1 h 0 (S)-t-Bu-Nicox

(S)--BuNicox was synthesized according to the literature procedure.’ In a 500 mL two-neck
round-bottomed flask, catalytic amounts of concentrated H,SO4 (2.1 mL) were added to a
suspension of pyridine-2,5-dicarboxylic acid (16.1 g, 96.0 mmol) in MeOH (170 mL), and the
reaction mixture was heated at reflux for 24 h under a nitrogen atmosphere. After cooling the
mixture to room temperature, the mixture was diluted with CH,Cl,, washed with saturated
NaHCOs aqueous solution, and dried over MgSOs. Evaporation of the solvents under reduced
pressure afforded dimethyl pyridine-2,5-dicarboxylate (12.2 g, 62.4 mmol, 65% yield) as a white
solid, which was used without further purification.

In an oven-dried 200 mL two-neck round-bottomed flask, sodium hydroxide (1.70 g, 42.5
mmol) was added to a suspension of dimethyl pyridine-2,5-dicarboxylate (6.40 g, 32.8 mmol) in
MeOH (66 mL) and the reaction mixture was heated at reflux for 18 h under a nitrogen atmosphere.
At 60 °C, the reaction was carefully quenched by slow addition of 1M HCl aqueous solution (45.9
mL). The reaction mixture was cooled to 0 °C, and a precipitate was formed. After 10 min,
filtration of the precipitate and washing with MeOH afforded 5-(methoxycarbonyl)picolinic acid
(5.91 g, 32.6 mmol, 99% yield) as a white solid, which was used without further purification.

In an oven-dried 100 mL two-neck round-bottomed flask, DMF (1.0 mL) was added to a
suspension of 5-(methoxycarbonyl)picolinic acid (1.81 g, 10.0 mmol) in CH,Cl, (33 mL) at room
temperature under a nitrogen atmosphere. Oxalyl chloride (1.5 mL, 17.5 mmol) was added
dropwise over 1 h at room temperature, forming a homogenous solution. After evaporation of the
solvent and the excess of oxalyl chloride, the residue was dissolved in CH2Cl; (50 mL) and slowly
added via syringe to a solution of L-tert-leucinol (1.39 g, 11.8 mmol) and Et;N (7.0 mL, 50.0
mmol) in CH>Cl, (40 mL) under a nitrogen atmosphere. The reaction mixture was stirring at a
room temperature for 60 min and then washed with saturated NaHCO3 aqueous solution. The
aqueous layer was extracted with CH,Cl,, and the combined organic phases were dried over

MgSO, filtered, and evaporated in vacuo. The crude material was purified by silica-gel column
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chromatography (SiO,, EtOAc/CH>Cly, 0:100-50:50) to give methyl (S)-6-[(1-hydroxy-3-
methylbutan-2-yl)carbamoyl]nicotinate (2.07 g, 7.4 mmol, 74% yield) as a white solid.

In an oven-dried 50 mL two-neck round-bottomed flask, Et;N (4.5 mL, 32.5 mmol) was added
to the solution of methyl (S)-6-[(1-hydroxy-3-methylbutan-2-yl)carbamoyl]nicotinate (2.01 g,
7.17 mmol) and 4-dimethylaminopyridine (DMAP) (98.8 mg, 0.81 mmol) in CH,Cl, (50 mL) at
room temperature under a nitrogen atmosphere. TsCl (2.85 g, 14.9 mmol) was added to the
mixture. After stirring the reaction mixture for 5 hours at room temperature, the mixture was
diluted with H>O and extracted with CH,Cl,. The combined organic phase was dried over MgSOsa,
filtered, and evaporated in vacuo. The resulting crude product was used without further
purification.

In an oven-dried 200 mL two-neck round-bottomed flask, DBU (4.8 mL, 32.0 mmol) was
added to the solution of the tosylate in THF (364 mL), and the reaction mixture was heated to
50 °C for 11 hours under a nitrogen atmosphere. After cooling to room temperature, the solvent
was removed under reduced pressure. The resulting residue was diluted with H,O, transferred into
a funnel, and extracted with CH»Cl, three times. The combined organic phase was dried over
MgSO0s, and the solvents were removed under reduced pressure. The crude material was purified
by silica-gel column chromatography (SiO,, EtOAc/CH>Cl,, 0:100-60:40) to give (S)-t-Bu-Nicox
(1.49 g, 5.7 mmol, 79% yield) as a white solid. The 'H and '*C NMR spectra were consistent with
the literature.”’H NMR (401 MHz, CDCl;, 8): 0.99 (s, 9H), 3.98 (s, 3H), 4.12-4.20 (m, 1H), 4.34
(t,J=8.8 Hz, 1H), 4.45-4.52 (m, 1H), 8.17 (d, J = 8.4 Hz, 1H), 8.38 (dd, J = 2.0, 8.0 Hz, 1H),
9.25-9.31 (m, 1H). “C NMR (100 MHz, CDCls, 3): 26.0 (CH3), 34.1 (C), 52.7 (CH3), 69.6 (CH>),
76.8 (CH), 123.7 (CH), 127.3 (C), 137.8 (CH), 150.2 (C), 150.8 (CH), 162.0 (C), 165.3 (C).
HRMS-ESI (m/z): [M+H]" caled for C14H1903N2, 269.1390; found, 269.1383. [a]p* —85.6 (¢ 1.0,
CHCl).
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Preparation of (S)-L5 (PEG-4000).

O‘> 03
~ \N "'16 NaOH (1.1 equiv) ‘ ~ \N ""é
Moo AN MeOH/THF NaO N

rt, 10 min o

)
{O 3 é TCFH (3.0 equw) ’> é
Me
NMI (6.0 equiv)
MeCN (0.02 M)
rt, 12 h
HO-PEG-4000-OMe (S)-LS5 (PEG-4000-OMe)

In an oven-dried 100 mL two-neck round-bottomed flask, (S)-z-BuNicox (262.2 mg, 1.0 mmol)
and NaOH (44.2 mg, 1.1 mmol) were dissolved in MeOH (0.5 mL) and THF (3.6 mL) under a
nitrogen atmosphere. After stirring for 10 minutes, the white powder was precipitated. The
precipitated solid was collected by filtration and dried in vacuo. The resulting crude product was
used without further purification.

In a 100 mL round-bottomed flask, the sodium carboxylate, HO-PEG-4000-OMe (2.01 g, 0.5
mmol), TCFH (424.7 mg, 1.5 mmol), and NMI (240 pL, 3.0 mmol) were added in MeCN (25
mL) at room temperature for 12 hours. After completing the reaction, the mixture was quenched
by H>O. The resulting mixture was extracted with CH,Cl; three times (30 mL*3), and the solution
was dried over MgSOsy, filtered, and evaporated in vacuo. The obtained residue was dissolved in
Et,O to give the product (S)-L5 as a precipitate. The collected solid was dried under vacuum to
afford the desired product (S)-L5 as a white solid (1.13 g, 0.25 mmol, 50% yield). The absence
of HO-PEG-4000-OMe in the product was confirmed by 'H NMR analysis.

"H NMR (396 MHz, CDCls, 8): 1.05 (s, 9H), 3.38 (s, 3H), 3.44-3.48 (m, 2H), 3.53-3.90 (m,
414H), 3.95-4.04 (m, 2H), 4.51-4.57 (m, 2H), 8.29 (dd, J = 0.8, 8.3 Hz, 1H), 8.48 (dd, /=24,
8.3 Hz, 1H), 9.18-9.20 (m, 1H). 3*C NMR (101 MHz, CDCl;, §): 27.0 (CH3), 33.9 (C), 58.9 (CH),
60.0 (CH3), 62.8 (CH), 64.7 (CH»), 68.9 (CH>), 70.5 (CH>), 70.6 (CH>), 71.8 (CH), 121.9 (CH),
128.0 (C), 138.6 (CH), 149.4 (CH), 152.6 (C), 164.1 (C), 164.5 (C). [a]p** —0.9 (¢ 10.0, CHCI5).

SEC was also performed, and the number-average molecular weight (M,) and polydispersity
index (PDI) of (S)-L5 were calculated based on a polystyrene calibration; M, of (S)-L5: 5.4 x 103
kg/mol, PDI: 1.21. The loading amount of (S)-L5 for mechanochemical cross-coupling reactions

was calculated based on the median of molecular weight dispersity.
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5. General procedure for the mechanochemical palladium-catalyzed conjugate addition

Procedure A: Conjugate addition to a,-conjugated ketones

5 mol% Pd(OAc),
0 . 5 mol% ligand
> 0
R1/\)J\R2 (HO),B AgSbFg (0.25 equiv)

H,0 (6.0 equiv) R R2
THF (0.2 pL/mg)

1 2 ball milling (30 Hz) 3
40 °C (internal), 60 min

a,B-Conjugated ketones 1 (0.20 mmol), aryl boronic acid 2 (0.30 mmol, 1.5 equiv), Pd(OAc),
(0.01 mmol, 5 mol %), and ligand (0.01 mmol, 5 mol %), AgSbFs (0.05 mmol, 25 mol%) were
placed in a ball milling vessel (stainless, 1.5 mL) loaded with one grinding ball (stainless,
diameter: 7 mm). Then H>O (22 pL, 6.0 equiv) and THF (0.2 ul/mg) were added via a syringe.
After the vessel was closed in air without purging with inert gas, the vessel was placed in the ball
mill (Retsch MM400, 60 min at 30 Hz) and a heat gun (the preset temperature at 70 °C). After 60
min, the jar was then cooled rapidly with cold water and opened. The mixture was passed through
a short silica gel column eluting with CH,Cl/EtOAc (100:0-50:50) to remove inorganic salts.
The crude mixture was purified by flash column chromatography (SiO», typically CH,Cl,/hexane,
typically 30:70-70:30) to give the corresponding conjugate addition product 3.

Procedure B: Asymmetric conjugate addition to chromone derivatives

(0}

O 5 mol% Pd(OAc),
5 mol% ligand @
+ >
@ | (HO),B AgSbFg (0.25 equiv) o~
(0) TFE (3.0 equiv)
CH,ClI, (0.2 yL/mg)

4 2 ball milling (30 Hz) 5
60 °C (internal), 60 min

Chromone derivatives 4 (0.20 mmol), aryl boronic acid 2 (0.40 mmol, 2.0 equiv), Pd(OAc),
(0.01 mmol, 5 mol %), and ligand (0.01 mmol, 5 mol %), AgSbFs (0.05 mmol, 25 mol%) were
placed in a ball milling vessel (stainless, 1.5 mL) loaded with one grinding ball (stainless,
diameter: 7 mm). Then TFE (43 mL, 3.0 equiv) and CH>ClI; (0.2 uL./mg) were added via a syringe.
After the vessel was closed in air without purging with inert gas, the vessel was placed in the ball
mill (Retsch MM400, 60 min at 30 Hz) and a heat gun (the preset temperature at 120 °C). After
60 min, the jar was then cooled rapidly with cold water and opened. The mixture was passed
through a short silica gel column eluting with CH>CI/EtOAc (80:20) to remove inorganic salts.
The crude mixture was purified by flash column chromatography (SiO,, typically EtOAc/hexane,
typically 0:100-10:90) to give the corresponding conjugate addition product 5. The racemic
sample was prepared using 2,2-bipyridyl for the ligand.
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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 S4). The setup procedure for high-
temperature ball-milling reactions was shown in Figure S5. First, one grinding ball (stainless,
diameter: 7 mm) was loaded in a ball milling jar (stainless, 1.5 mL). Then, solid and liquid
materials were added to the jar. After the ball-milling jar was closed, the jar was placed in the ball
mill (Retsch MM400), and a heat gun was placed directly above the ball-milling jar. The
mechanochemical cross-coupling reactions were conducted while applying heated air to the

outside of the milling jar (the preset temperature at 70 °C or 120 °C).

Figure S4. The setup procedure for a heat gun on MM400.
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1. Ball was placed 2. Solid chemicals 3. Liquid chemicals
in the milling jar. were added. were added.

4. The jar was 5. Placed in Retch
closed. ' MMA400.

6. The heat gun 7. Grinding
was set up.

Figure S5. The setup procedure of mechanochemical cross-coupling reactions using the heat gun.
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6. General procedure for the palladium-catalyzed conjugate addition in solution

Ph

o) b 5mol% Pd(OAc), O
5 mol% ligand
/@NLMG’ * /©/ 25 mol% AgSbFs 7
mol7 Ag 6
Ph (HO)B H20 (6.0 equiv) Me
THF (0.3 M)
40 °C, 60 min, N, Ph

1a 2b 3b

1a (0.20 mmol), 2b (0.30 mmol, 1.5 equiv), Pd(OAc), (0.01 mmol, 5 mol%), and ligand (0.01
mmol, 5 mol% %), AgSbFs (0.05 mmol, 25 mol%) were placed in an oven-dried reaction vial.
After the vial was sealed with a screw cap containing a Teflon-coated rubber septum, the vial was
connected to a vacuum/nitrogen manifold through a needle. It was evacuated and then backfilled
with nitrogen. This cycle was repeated three times. After THF (0.3 M, 0.67 mL) was added to the
vial through the rubber septum. Then H,O (22 pL, 6.0 equiv) was added to the mixture at 40 °C
using an oil bath. After 60 minutes, the mixture was passed through a short silica gel column
eluting with CH,Cl to remove inorganic salts. "H NMR analysis of the resulting crude mixture

was performed to determine the yield of 3b.
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7. Initial optimization studies

Optimization of the silver salt, proton source, and LAG additive

O

o O
(HO),B

5 mol% Pd(OAc),
5 mol% bpy

v

silver salt (0.25 equiv)

I (0]

Ph proton source (6.0 equiv) O
LAG additve (0.2 yL/mg) Ph
ball milling (30 Hz)
1a (0.2 mmol) 2a (1.5 equiv) 40 °C (internal), 60 min 3a (NMR yield)
entry silver salt proton source LAG additive NMR vyield / %
1 none H,O/CH3CO,H (1:1) THF 32
2 none H,O THF 47
3 none H,O CH,Cl, 22
4 none H,O hexane 11
5 none H,O DMSO 44
6 none H,O none 17
7 AgBF,4 H,O THF 60
8 AgSbFg H,0 THF 61
Effect of the LAG additive on the conjugate addition using L3
Ph

0]

Ph
S
(HO),B

Ph

1a (0.2 mmol) 2b (1.5 equiv)

5 mol% Pd(OAc),
5 mol% L3

Y

AgSbFg (0.25 equiv)
H,O (6.0 equiv)

THF (0.2 pL/mg)

ball milling (30 Hz)

40 °C (internal), 60 min

S20
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Ph I

3b
91%

(wlo THF: 72%)

Me
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Optimization of the catalyst loading

PhOB(OH)Z

Ph
2b (1.5 equiv)
o) x mol% Pd(OAc), O
x mol% L3
X Me > (0]
AgSbFg (0.25 equiv)
Ph H,0 (6.0 equiv) Me
THF (0.2 puL/mg)
ball milling (30 Hz) Ph
1a 40 °C (internal), 60 min 3b
0.2 mmol NMR yield (%)
entry x / mol% NMR vyield / %
1 5 91
2 3 88
3 1 29
Preliminary optimization of asymmetric conjugate addition
$!
(S)--BuPyOx = ~ Sy ’6
| ZN
O
0 5 mol% Pd(OAc),
@ 5 mol% (S)-t-BuPyOx
+ o
| (HO),B 25 mol% AgSbFg o~
(0) proton source
LAG additive (0.2 uL/mg)
4a 2a ball milling (30 Hz) 5a
0.2 mmol 2.0 equiv. temp. (interna|), 60 min NMR y|eld (o/o)
entry proton source LAG additive temp./°C NMR vyield / % ee/ %
1 H,0 (6.0 equiv) THF 40 18 94
2 TFE (3.0 equiv) THF 40 38 93
3 TFE (3.0 equiv) CH,Cl, 40 44 92
4 TFE (3.0 equiv) n-hexane 40 12 72
5 TFE (3.0 equiv) 1,4-dioxane 40 13 63
6 TFE (6.0 equiv) CH,Cl, 40 21 60
7 TFE (3.0 equiv) CH,Cl, rt 7 60
8 TFE (3.0 equiv) CH,Cl, 60 50 90
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Investigation of the reaction temperature of asymmetric conjugate addition using (5)-L5

(PEG-4000)
(e}
\‘_->"ll
Lo N
(S)-L5 (PEG-4000-OMe) = o #N
Me{ /\1’
O
n O
(0]
] 5 mol% Pd(OAc),
@ 5 mol% (S)-L5 (PEG-4000-OMe)
+ >
| (HO),B 25 mol% AgSbFg o~
(6] TFE (3.0 equiv)
DCM (0.2 pL/mg)
4a 2a ball milling (30 Hz) 5a
0.2 mmol 2.0 equiv. temp. (internal), 60 min NMR vyield (%)
entry temp./°C NMR vyield / % ee/%
1 60 71 90
2 40 23 92
3 rt <5 -
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8. Unsuccessful substrates

o 5 mol% Pd(OAc), @

~ A s 5 mol% L3 _ °
@ (HO),B AgSbFg (0.25 equiv) <
H,0 (6.0 equiv) @

THF (0.2 uL/mg)
ball milling (30 Hz)

0.2 mmol 1.5 equiv 40 °C (internal), 60 min NMR yield (%)
Ph Ph Q 0
® ® "
o
0 0 N g o}
M
® T e oy
Me
Ph Ph Ph Ph
31% 26% 10% 29%
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9.

Initial attempts of an enantioselective conjugate addition of arylboronic acids to acyclic

conjugate ketone

0O

X i L
Me + >
(HO),B AgSbFg (0.25 equiv)

Ph

1a 2
0.2 mmol 2.0 equiv

.
S

(S)-LS5 (PEG-4000-OMe)

5 mol% Pd(OAc),
5 mol% ligand

Me
H,0 (6.0 equiv)

@ 0
THF (0.2 uL/mg) Ph O
ball milling (30 Hz)

40 °C (internal), 60 min 3
NMR vyield (%)
MeO

(0]
\‘—>'HI
N
O

(S)-t-BuNicox

~r N
LN

‘1’>-.~§

(S)-t-BuPyOx

I O
Ph I

3a

Me

(S)-L5: 24%, <5% ee
(S)-t-BuPyOx: 14%, 8% ee
(S)-t-BuNicox: <5%, -

3e
(S)-L5: <5%, -

(S)-t-BuPyOx: 21%, 12% ee
(S)-t-BuNicox: <56%, -
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10. Thermography observation for reaction temperature

The temperature inside the milling jar after the mechanochemical cross-coupling reactions was
confirmed by observation with a thermography camera immediately after the milling jar (Figures
S6 and S7). The crude mixture was prepared by the following conditions: 0.2 mmol of 1a; 0.30
mmol of 2a; 0.01 mmol of Pd(OAc),; 0.01 mmol of 2,2-bipyridyl; 0.05 mmol of AgSbFs; H,O
(22 pL) and THF (0.2 pL/mg) in a stainless-steel ball-milling jar (1.5 mL) with a stainless-steel
ball (7 mm); heat gun (set temp.; 70 °C); 30 Hz; 60 min (Figure S6). 0.2 mmol of 1a; 0.4 mmol
of 2a; 0.01 mmol of Pd(OAc),; 0.01 mmol of (S)-~BuPyOx; 0.05 mmol of AgSbFs; TFE (43 puL)
and CH>Cl; (0.2 pL/mg) in a stainless-steel ball-milling jar (1.5 mL) with a stainless-steel ball (7
mm); heat gun (set temp.; 120 °C); 30 Hz; 60 min (Figure S7).

25/07/31
17:57:46

< S00>

n
= =
nll

IIXrTNAm

=il

E=1.00 TA: 24.8 ALAM: OFF ZOOM:OFF

Figure S6. Thermographically derived temperature (41.6 °C) inside the milling jar after grinding
for 60 min at 30 Hz.

25/07/31
23:02:07

< S00

e
d
c
B

a
2ed
M
:.

E=1.00 TA: 23.9 ALAM: OFF ZOOM:OFF

Figure S7. Thermographically derived temperature (62.6 °C) inside the milling jar after grinding
for 60 min at 30 Hz.
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11. ICP-MS analysis

We carried out ICP-AES analysis on two samples, i.e., 3a and 3e, to determine the
levels of residual palladium in the products. The results confirmed that no residual

palladium (detection limit: 5 ppm) is present in either 3a or 3e.

Product Residual palladium
3a below detection limit (5 ppm)
3e below detection limit (5 ppm)

S26



12. Proposed catalytic cycle

Ar O C N \Pd(II)XI
, Ar—B(OH
R1J\/U\R2 N - ( )2

Hix X—B(OH),
N
NN . .
\ /7 \\
aqn ! C ,Pd(”)—ATI _ABOHR,
Ar O N

N
( “Pd(IAr,
N v

tv Ar—Ar
2Ag(l)

~<—— Pd(0)

Pd(ll) <=
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13. Characterization of conjugate addition products
4-|(1,1'-Biphenyl)-4-yl]-4-phenylbutan-2-one (3a).

I o)
o
Ph

3a

3a was synthesized from two different pathways, as described in the main text.

From 1a and 2a: The reaction was performed according to the general procedure A. The
reaction was carried out with 44.2 mg (0.20 mmol) of 1a and 36.5 mg (0.30 mmol) of 2a. Product
3a was obtained as a white powder (45.9 mg, 0.15 mmol, 77% yield). The 'H and *C NMR
spectra were consistent with the literature.'”

From 1b and 2b: The reaction was performed according to the general procedure A. The

reaction was carried out with 29.2 mg (0.20 mmol) of 1b and 59.4 mg (0.30 mmol) of 2b. Product
3a was obtained as a white powder (43.7 mg, 0.15 mmol, 73% yield).
'H NMR (396 MHz, CDCls, 8): 2.11 (s, 3H), 3.22 (d, J = 7.9 Hz, 2H), 4.64 (t, J= 7.5 Hz, 1H),
7.16-7.22 (m, 1H), 7.23-7.35 (m, 7H), 7.38-7.44 (m, 2H), 7.47-7.57 (m, 4H). *C NMR (99 MHz,
CDCl;, 9): 30.8 (CHs3), 45.8 (CH), 49.8 (CH>), 126.6 (CH), 127.1 (CH), 127.3 (CH), 127.4 (CH),
127.8 (CH), 128.2 (CH), 128.78 (CH), 128.84 (CH), 139.4 (C), 140.9 (C), 143.1 (C), 143.9 (C),
207.0 (C). HRMS-EI (m/z): [M]" calcd for C2;H200, 300.1509; found, 300.1508.

4,4-Di[(1,1'-biphenyl)-4-yl]butan-2-one (3b).
Ph

I o)
Sa
Ph

3b

The reaction was performed according to the general procedure A. The reaction was carried out
with 44.2 mg (0.20 mmol) of 1a and 59.5 mg (0.30 mmol) of 2b. Product 3b was obtained as a
white powder (61.6 mg, 0.16 mmol, 81% yield).
'H NMR (399 MHz, CDCls, 8): 2.14 (s, 3H), 3.26 (d, J = 7.2 Hz, 2H), 4.68 (t, J = 7.6 Hz, 1H),
7.29-7.37 (m, 6H), 7.38-7.45 (m, 4H), 7.50-7.59 (m, 8H). *C NMR (101 MHz, CDCls, 8): 30.8
(CH3), 45.5 (CH), 49.8 (CH»), 127.1 (CH), 127.3 (CH), 127.5 (CH), 128.2 (CH), 128.9 (CH),
139.5 (C), 140.9 (C), 143.0 (C), 206.9 (C). HRMS-EI (m/z): [M+Na]" caled for CsH24ONa,
399.1719; found, 399.1712.
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4-|(1,1'-Biphenyl)-4-yl]-4-(p-tolyl)butan-2-one (3c).
Me

I O
o
Ph

3c

The reaction was performed according to the general procedure A. The reaction was carried out
with 44.3 mg (0.20 mmol) of 1a and 40.7 mg (0.30 mmol) of 2¢. Product 3¢ was obtained as a
white powder (50.3 mg, 0.16 mmol, 80% yield).
"H NMR (392 MHz, CDCls, 8): 2.11 (s, 3H), 2.30 (s, 3H), 3.20 (d, J = 7.8 Hz, 2H), 4.59 (t, J =
7.6 Hz, 1H), 7.13 (q, J=9.1 Hz, 4H), 7.26-7.35 (m, 3H), 7.41 (t, J= 7.2 Hz, 2H), 7.47-7.57 (m,
4H). *C NMR (99 MHz, CDCls, 8): 21.1 (CHs), 30.8 (CH3), 45.5 (CH), 49.8 (CH»), 127.1 CH),
127.2 (CH), 127.4 (CH), 127.7 (CH), 128.1 (CH), 128.8 (CH), 129.5 (CH), 136.2 (C), 139.4 (O),
140.88 (C), 140.92 (C), 143.3 (C), 207.1 (C). HRMS-ESI (m/z): [M+Na]" calcd for C23H22ONa,
337.1563; found, 337.1554.

4-[(1,1'-Biphenyl)-4-yl]-4-(4-methoxyphenyl)butan-2-one (3d).
OMe

I (0]
o
Ph

3d

The reaction was performed according to the general procedure A. The reaction was carried out
with 44.4 mg (0.20 mmol) of 1a and 46.1 mg (0.30 mmol) of 2d. Product 3d was obtained as a
white powder (43.6 mg, 0.13 mmol, 66% yield).
'H NMR (399 MHz, CDCls, 8): 2.10 (s, 3H), 3.19 (d, J = 7.2 Hz, 2H), 3.77 (s, 3H), 4.58 (t, J =
7.4 Hz, 1H), 6.83 (d, /= 8.8 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 7.23-7.35 (m, 3H), 7.41 (t, J="7.6
Hz, 2H), 7.52 (dd, J = 8.0, 17.6 Hz, 4H). *C NMR (99 MHz, CDCl;, ): 30.8 (CH3), 45.1 (CH),
50.0 (CH»), 55.3 (CH3), 114.1 (CH), 127.1 (CH), 127.3 (CH), 127.4 (CH), 128.1 (CH), 128.80
(CH), 128.84 (CH), 136.0 (©), 139.4 (C), 140.9 (), 143.4 (C), 158.3 (), 207.1 (C). HRMS-ESI
(m/z): [M+Na]" calcd for C23H2,0,Na, 353.1512; found, 353.1502.
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4-|(1,1'-Biphenyl)-4-yl]-4-[4-(trifluoromethyl)phenyl|butan-2-one (3e).

I (0]
S
Ph

3e

The reaction was performed according to the general procedure A. The reaction was carried out
with 44.6 mg (0.20 mmol) of 1a and 57.0 mg (0.30 mmol) of 2e. Product 3e was obtained as a
white powder (60.6 mg, 0.17 mmol, 82% yield).
"H NMR (399 MHz, CDCl;, 6): 2.14 (s, 3H), 3.24 (d, J = 7.6 Hz, 2H), 4.70 (t, J = 7.4 Hz, 1H),
7.25-7.29 (m, 2H), 7.33 (tt,J=1.5, 7.3 Hz, 1H), 7.35-7.45 (m, 4H), 7.49-7.58 (m, 6H). *C NMR
(100 MHz, CDCls, 9): 30.7 (CH3), 45.4 (CH), 49.4 (CH), 122.9 (C), 125.5-125.9 (m, CH,
(observed complexity is due to C—F coupling), 127.1 (CH), 127.4 (CH), 127.6 (CH), 128.17 (CH),
128.20 (CH), 128.9 (CH), 139.9 (), 140.7 (C), 142.0 (), 148.0 (), 206.2 (C). One carbon is
missing, likely due to overlapping with the other signals. HRMS-ESI (m/z): [M+Na]" calcd for
C23H19OF3Na, 391.1280; found, 391.1276.

4-[(1,1'-Biphenyl)-4-yl]-4-(4-chlorophenyl)butan-2-one (3f).
cl

I (0]
o
Ph

3f

3f was synthesized from two different pathways, as described in the main text.

From 1a and 2f: The reaction was performed according to the general procedure A. The
reaction was carried out with 44.2 mg (0.20 mmol) of 1a and 46.9 mg (0.30 mmol) of 2f. Product
3f was obtained as a white powder (65.0 mg, 0.19 mmol, 98% yield).

From 1c and 2b: The reaction was performed according to the general procedure A. The

reaction was carried out with 36.0 mg (0.20 mmol) of 1¢ and 60.0 mg (0.30 mmol) of 2b. Product
3f was obtained as a white powder (57.3 mg, 0.17 mmol, 86% yield).
"H NMR (392 MHz, CDCls, 8): 2.11 (s, 3H), 3.19 (d, J = 7.6 Hz, 2H), 4.61 (t, J= 7.6 Hz, 1H),
7.19 (d, J = 8.7 Hz, 2H), 7.20-7.29 (m, 4H), 7.32 (t, J = 7.3 Hz, 1H), 7.41 (t, J= 7.6 Hz, 2H),
7.47-7.58 (m, 4H). *C NMR (99 MHz, CDCl;, 8): 30.8 (CH3), 45.0 (CH), 49.5 (CH,), 127.1
(CH), 127.4 (CH), 127.5 (CH), 128.1 (CH), 128.9 (CH), 129.2 (CH), 132.4 (C), 139.6 (C), 140.7
(C), 142.45 (C), 142.53 (C), 206.5 (C). HRMS-EI (m/z): [M]" caled for C2,H;9ClO, 334.1119;
found, 334.1116.

S30



4-|(1,1'-Biphenyl)-4-yl]-4-(3-methoxyphenyl)butan-2-one (3g).

MeO l
(0]
o
Ph

3g

The reaction was performed according to the general procedure A. The reaction was carried out

with 44.2 mg (0.20 mmol) of 1a and 45.5 mg (0.30 mmol) of 2g. Product 3g was obtained as a
white powder (49.1 mg, 0.15 mmol, 75% yield).
"H NMR (401 MHz, CDCls, 8): 2.12 (s, 3H), 3.21 (d, J = 7.6 Hz, 2H), 3.78 (s, 3H), 4.60 (t, J =
7.4 Hz, 1H), 6.74 (dd, J= 2.4, 8.0 Hz, 1H), 6.78-6.82 (m, 1H), 6.86 (d, /= 7.6 Hz, 1H), 7.22 (t,
J=8.0 Hz, 1H), 7.27-7.36 (m, 3H), 7.41 (t, J = 7.4 Hz, 2H), 7.47-7.58 (m, 4H). *C NMR (99
MHz, CDCl;, 8): 30.8 (CH3), 45.8 (CH), 49.7 (CH>), 55.3 (CH3), 111.5 (CH), 114.1 (CH), 120.2
(CH), 127.1 (CH), 127.3 (CH), 127.4 (CH), 128.2 (CH), 128.8 (CH), 129.7 (CH), 139.5 (C), 140.9
(0), 142.9(C), 145.5 (C), 159.8 (C), 206.9 (C). HRMS-ESI (m/z): [M+Na]" caled for C23H2,0:Na,
353.1512; found, 353.1505.

Methyl 3-[1-{(1,1'-biphenyl)-4-yl}-3-oxobutyl|benzoate (3h).

MeO O
(0]
O Me
Ph

3h

The reaction was performed according to the general procedure A with a preset temperature of
120 °C. The reaction was carried out with 44.5 mg (0.20 mmol) of 1a and 54.0 mg (0.30 mmol)
of 2h. Product 3h was obtained as a white powder (57.2 mg, 0.16 mmol, 80% yield).

"H NMR (396 MHz, CDCls, 8): 2.13 (s, 3H), 3.26 (d, J = 7.9 Hz, 2H), 3.90 (s, 3H), 4.69 (t,J =

7.3 Hz, 1H), 7.28-7.35 (m, 3H), 7.36-7.44 (m, 3H), 7.45-7.58 (m, 5SH), 7.88 (dt, /= 1.4, 7.8 Hz,
1H), 7.95-7.99 (m, 1H). *C NMR (99 MHz, CDCls, §): 30.8 (CH3), 45.4 (CH), 49.4 (CH>), 52.3
(CH3), 127.1 (CH), 127.3 (CH), 127.5 (CH), 127.9 (CH), 128.2 (CH), 128.6 (CH), 128.8 (CH),
130.6 (0), 132.8 (CH), 139.6 (C), 140.7 (C), 142.5 (C), 144.3 (O), 167.1 (), 206.5 (C). HRMS-
EI (m/z): [M]" caled for C24H2203, 358.1564; found, 358.1563.
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4-|(1,1'-Biphenyl)-4-yl]-4-(3,5-difluorophenyl)butan-2-one (3i).

The reaction was performed according to the general procedure A. The reaction was carried out

with 44.5 mg (0.20 mmol) of 1a and 47.3 mg (0.30 mmol) of 2i. Product 3i was obtained as a
white powder (50.3 mg, 0.15 mmol, 75% yield).
"H NMR (399 MHz, CDCl;, §): 2.14 (s, 3H), 3.19 (d, J = 7.6 Hz, 2H), 4.61 (t, J= 7.2 Hz, 1H),
6.64 (tt, J=2.3, 8.9 Hz, 1H), 6.73-6.83 (m, 2H), 7.23-7.29 (m, 2H), 7.33 (tt,J= 1.6, 7.3 Hz, 1H),
7.39-7.46 (m, 2H), 7.50-7.57 (m, 4H). *C NMR (99 MHz, CDCls, 8): 30.8 (CHs), 45.2 (CH),
49.2 (CHy), 102.1 (t,J=25.5 Hz, CH), 110.8 (dd, J=7.0, 18.4 Hz, CH), 127.1 (CH), 127.5 (CH),
127.7 (CH), 128.1 (CH), 128.9 (CH), 140.0 (C), 140.6 (C), 141.7 (C), 148.0 (t, J = 8.5 Hz, C),
163.2 (dd, J = 15.6, 252.5 Hz, C), 206.0 (C). HRMS-EI (m/z): [M]" calcd for CxHisF,0,
336.1320; found, 336.1318.

4-[(1,1'-Biphenyl)-4-yl]-4-[4-(naphthalen-1-yl)phenyl]butan-2-one (3)).

(0
.
O Me

3

Ph

The reaction was performed according to the general procedure A. The reaction was carried out

with 44.5 mg (0.20 mmol) of 1a and 74.4 mg (0.30 mmol) of 2j. Product 3j was obtained as a
white powder (55.0 mg, 0.13 mmol, 64% yield).
"H NMR (396 MHz, CDCls, 8): 2.17 (s, 3H), 3.31 (d, J= 7.9 Hz, 2H), 4.74 (t, J= 7.7 Hz, 1H),
7.33 (tt, J=1.5,7.4 Hz, 1H), 7.35-7.53 (m, 12H), 7.54-7.60 (m, 4H), 7.84 (d, J=7.9, 1H), 7.89
(d, J=7.9, 2H). *C NMR (99 MHz, CDCl;, 8): 30.9 (CH3), 45.6 (CH), 49.8 (CH>), 125.5 (CH),
125.9 (CH), 126.1 (CH), 127.0 (CH), 127.1 (CH), 127.3 (CH), 127.5 (CH), 127.7 (CH), 128.3
(CH), 128.4 (CH), 128.9 (CH), 130.4 (CH), 131.6 (), 133.9 (©), 139.0 (C), 139.5 (C), 139.9 (C),
140.8 (C), 142.9 (C), 143.0 (), 206.9 (C). HRMS-EI (m/z): [M]" calcd for C3,H»60, 426.1978;
found, 426.1974.
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4-|(1,1'-Biphenyl)-4-yl]-4-(naphthalen-2-yl)butan-2-one (3k).

3k was synthesized from two different pathways, as described in the main text.

From 1a and 2k: The reaction was performed according to the general procedure A. The
reaction was carried out with 44.5 mg (0.20 mmol) of 1a and 51.6 mg (0.30 mmol) of 2k. Product
3k was obtained as a white powder (46.3 mg, 0.15 mmol, 62% yield).

From 1g and 2b: The reaction was performed according to the general procedure A. The

reaction was carried out with 39.2 mg (0.20 mmol) of 1g and 59.4 mg (0.30 mmol) of 2b. Product
3k was obtained as a pale yellow powder (22.0 mg, 0.064 mmol, 31% yield).
'H NMR (396 MHz, CDCls, 8): 2.13 (s, 3H), 3.29 (dd, J= 4.9, 14.1 Hz, 1H), 3.35 (dd, J = 5.1,
14.3 Hz, 1H), 4.81 (t,J=7.5 Hz, 1H), 7.29-7.36 (m, 3H), 7.37-7.47 (m, 5H), 7.48-7.57 (m, 4H),
7.71 (s, 1H), 7.74-7.83 (m, 3H). *C NMR (99 MHz, CDCls, 3): 30.8 (CH3), 45.8 (CH), 49.6
(CH»), 125.76 (CH), 125.84 (CH), 126.2 (CH), 126.7 (CH), 127.1 (CH), 127.3 (CH), 127.4 (CH),
127.7 (CH), 127.9 (CH), 128.3 (CH), 128.5 (CH), 128.8 (CH), 132.3 (C), 133.6 (C), 139.5 (C),
140.8 (C), 141.3 (C), 142.9 (), 206.9 (C). HRMS-EI (m/z): [M]" caled for C16H2,0, 350.1665;
found, 350.1663.

4-[(1,1'-Biphenyl)-4-yl]-4-[(1,1':3',1""-terphenyl)-5'-yl|butan-2-one (31).

Ph l Ph
0]
o

Ph 3|

The reaction was performed according to the general procedure A. The reaction was carried out
with 44.3 mg (0.20 mmol) of 1a and 82.6 mg (0.30 mmol) of 21. Product 31 was obtained as a
white powder (73.4 mg, 0.16 mmol, 81% yield).

'H NMR (399 MHz, CDCls, 8): 2.15 (s, 3H), 3.32 (d, J = 8.0 Hz, 2H), 4.78 (t, J = 7.6 Hz, 1H),
7.28-7.49 (m, 13H), 7.50-7.57 (m, 4H), 7.58-7.65 (m, 5H). *C NMR (99 MHz, CDCls, 8): 30.9
(CH3), 46.0 (CH), 49.8 (CH»), 124.7 (CH), 125.8 (CH), 127.1 (CH), 127.3 (CH), 127.4 (CH),
127.5 (CH), 127.6 (CH), 128.2 (CH), 128.8 (CH), 128.9 (CH), 139.6 (C), 140.8 (C), 141.2 (O),
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142.3 (C) 142.9 (C), 145.0 (C), 206.8 (C). HRMS-ESI (m/z): [M+Na]" caled for CsHsONa,
475.2032; found, 475.2024.

4-|(1,1'-Biphenyl)-4-yl]-4-[4-(tert-butyl)phenyl]|butan-2-one (3m).

Ph

I (0]
Me
Me

Me

Me 3m

The reaction was performed according to the general procedure A. The reaction was carried out

with 40.4 mg (0.20 mmol) of 1d and 59.6 mg (0.30 mmol) of 2b. Product 3m was obtained as a
white powder (51.0 mg, 0.14 mmol, 72% yield).
'H NMR (399 MHz, CDCls, 8): 1.28 (s, 9H), 2.11 (s, 3H), 3.19 (dd, J = 5.2, 14.4 Hz, 1H), 3.24
(dd, J=5.8, 14.6 Hz, 1H), 4.60 (t, /= 7.6 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.28-7.35 (m, 5H),
7.41 (t, J = 7.2 Hz, 2H), 7.48-7.57 (m, 4H). *C NMR (100 MHz, CDCls, 3): 30.8 (CH3), 31.5
(CH3), 34.5 (C), 45.4 (CH), 49.9 (CHy), 125.7 (CH), 127.1 (CH), 127.2 (CH), 127.37 (CH),
127.41 (CH), 128.2 (CH), 128.8 (CH), 139.4 (C), 140.8 (C), 140.9 (C), 143.3 (C), 149.3 (C),
207.1 (C). HRMS-ESI (m/z): [M+Na]" caled for C2sH230Na, 379.2032; found, 379.2019.

4-[(1,1'-Biphenyl)-4-yl]-4-(4-acetylphenyl)butan-2-one (3n).

Ph

I (0]
Me
Me

(0] 3n

The reaction was performed according to the general procedure A. The reaction was carried out

with 37.8 mg (0.20 mmol) of 1e and 60.2 mg (0.30 mmol) of 2b. Product 3n was obtained as a
white powder (61.3 mg, 0.17 mmol, 85% yield).
'H NMR (399 MHz, CDCls, 8): 2.14 (s, 3H), 2.57 (s, 3H), 3.26 (d, J = 7.2 Hz, 2H), 4.70 (t, J =
7.6 Hz, 1H), 7.26-7.39 (m, 5H), 7.42 (t, /= 7.6 Hz, 2H), 7.48-7.57 (m, 4H), 7.90 (d, /= 8.4 Hz,
2H). *C NMR (99 MHz, CDCls, 8): 26.7 (CHs), 30.8 (CHs), 45.6 (CH), 49.3 (CH,), 127.1 (CH),
127.4 (CH), 127.6 (CH), 128.1 (CH), 128.2 (CH), 128.87 (CH), 128.93 (CH), 135.6 (C), 139.8
(0), 140.7 (C), 142.1 (C), 149.4 (C), 197.8 (C), 206.3 (C). HRMS-ESI (m/z): [M+Na]" caled for
C24H2,0:Na, 365.1512; found, 365.1500.
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4-|(1,1'-Biphenyl)-4-yl]-4-[4-(dimethylamino)phenyl] butan-2-one (30).
Ph

IO
o

30

MezN

The reaction was performed according to the general procedure A. The reaction was carried out

with 37.8 mg (0.20 mmol) of 1f and 59.4 mg (0.30 mmol) of 2b. Product 30 was obtained as a
yellow powder (38.2 mg, 0.11 mmol, 56% yield).
"H NMR (396 MHz, CDCls, 8): 2.10 (s, 3H), 2.90 (s, 6H), 3.18 (d, J = 7.9 Hz, 2H), 4.53 (t, J =
7.7 Hz, 1H), 6.64-6.71 (m, 2H), 7.09-7.16 (m, 2H), 7.24-7.35 (m, 3H), 7.37-7.44 (m, 2H), 7.46—
7.51 (m, 2H), 7.52-7.57 (m, 2H). *C NMR (99 MHz, CDCls, §): 30.8 (CH3), 40.7 (CH3), 45.0
(CH), 50.1 (CH»), 112.9 (CH), 127.1 (CH), 127.2 (CH), 127.3 (CH), 128.1 (CH), 128.4 (CH),
128.8 (CH), 131.7 (C), 139.1 (C), 141.0 (C), 143.9 (C), 149.3 (C), 207.5 (C). HRMS-EI (m/z):
[M]" caled for C24H2sNO, 343.1931; found, 343.1933.

4-[(1,1'-Biphenyl)-4-yl]-4-(pyren-1-yl)butan-2-one (3p).

The reaction was performed according to the general procedure A. The reaction was carried out

with 54.2 mg (0.20 mmol) of 1h and 60.1 mg (0.30 mmol) of 2b. Product 3p was obtained as a
yellow powder (79.6 mg, 0.19 mmol, 94% yield).
'H NMR (401 MHz, CDCls, 8): 2.17 (s, 3H), 3.46 (dd, J = 6.8, 17.2 Hz, 1H), 3.55 (dd, J = 7.8,
17.0 Hz, 1H), 5.81 (t,J = 7.4 Hz, 1H), 7.27-7.33 (m, 1H), 7.35-7.42 (m, 4H), 7.46-7.55 (m, 4H),
7.94 (d,J="7.6 Hz, 1H), 7.99 (t, /= 7.4 Hz, 1H), 8.04 (s, 2H), 8.12 (d, /=9.6 Hz, 1H), 8.17 (d,
J=7.2Hz, 3H), 8.48 (d, J= 9.6 Hz, 1H). *C NMR (99 MHz, CDCl;, 3): 30.8 (CH3), 41.3 (CH),
50.3 (CH»), 123.1 (CH), 124.9 (CH), 124.96 (C), 125.03 (CH), 125.1 (CH), 125.3 (), 125.4 (C),
126.1 (CH), 127.1 (CH), 127.3 (CH), 127.4 (CH), 127.5 (CH), 128.0 (CH), 128.4 (CH), 128.7
(0), 128.8 (CH), 130.2 ((), 130.8 (), 131.5(C), 137.4 (), 139.3 (), 140.8 (C), 143.3 (), 206.9
(C). HRMS-ESI (m/z): [M+K]" calcd for C3;H240K, 463.1459; found, 463.1449.
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1,1-Di[(1,1'-biphenyl)-4-yl|hexan-3-one (3q).
Ph

| o}
Ph I

The reaction was performed according to the general procedure A. The reaction was carried out

with 52.9 mg (0.20 mmol) of 1i and 59.2 mg (0.30 mmol) of 2b. Product 3q was obtained as a
white powder (49.6 mg, 0.12 mmol, 59% yield).
"H NMR (399 MHz, CDCl;, 8): 0.83 (t, /= 7.4 Hz, 3H), 1.21 (sxt, J = 7.4 Hz, 2H), 1.49 (quint, J
=7.5Hz, 2H), 2.37 (t, J= 7.2 Hz, 2H), 3.23 (d, J = 7.6 Hz, 2H), 4.70 (t, /= 7.4 Hz, 1H), 7.29-
7.36 (m, 6H), 7.41 (t, J = 7.8 Hz, 4H), 7.49-7.58 (m, 8H). *C NMR (99 MHz, CDCls, 3): 13.9
(CH3),22.3 (CH»), 25.8 (CH>), 43.5 (CH>), 45.4 (CH), 48.9 (CH»), 127.1 (CH), 127.3 (CH), 127.5
(CH), 128.3 (CH), 128.9 (CH), 139.5 (C), 140.9 (C), 143.1 (C), 209.3 (C). HRMS-ESI (m/z):
[M-+Na]* caled for C3;H30ONa, 441.2189; found, 441.2179.

3q

3-[(1,1'-Biphenyl)-4-yl]cyclohexan-1-one (3r).

o

Ph
3r

The reaction was performed according to the general procedure A. The reaction was carried out

with 19.5 mg (0.20 mmol) of 1j and 59.5 mg (0.30 mmol) of 2b. Product 3r was obtained as a
white powder (37.9 mg, 0.15 mmol, 75% yield). The "H and '*C NMR spectra were consistent
with the literature. !
"HNMR (396 MHz, CDCls, §): 1.72-1.97 (m, 2H), 2.08-2.23 (m, 2H), 2.34-2.54 (m, 2H), 2.54—
2.61 (m, 1H), 2.62-2.69 (m, 1H), 3.06 (tt, /= 4.0, 11.7 Hz, 1H), 7.27-7.31 (m, 2H), 7.34 (tt, J =
1.6, 7.3 Hz, 1H), 7.40-7.47 (m, 2H), 7.54-7.61 (m, 4H). *C NMR (99 MHz, CDCl;, 3): 25.7
(CH»), 32.9 (CH»), 41.3 (CH>), 44.5 (CH), 49.0 (CH»), 127.1 (CH), 127.3 (CH), 127.5 (CH), 128.9
(CH), 139.8 (C), 140.8 (C), 143.5 (C), 211.1 (C). HRMS-EI (m/z): [M]" calcd for CisHi30,
250.1352; found, 250.1352.
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3-[(1,1'-Biphenyl)-4-yl|cyclopentan-1-one (3s).
o}

Ph
3s

The reaction was performed according to the general procedure A. The reaction was carried out

with 16.3 mg (0.20 mmol) of 1k and 59.4 mg (0.30 mmol) of 2b. Product 3s was obtained as a
pale yellow powder (29.6 mg, 0.13 mmol, 63% yield). The 'H and '*C NMR spectra were
consistent with the literature.'?
"HNMR (396 MHz, CDCls, §): 1.96-2.11 (m, 1H), 2.26-2.44 (m, 2H), 2.45-2.56 (m, 2H), 2.71
(dd, J=17.9, 18.2 Hz, 1H), 3.40-3.53 (m, 1H), 7.31-7.38 (m, 3H), 7.41-7.48 (m, 2H), 7.54-7.63
(m, 4H). *C NMR (99 MHz, CDCls, 8): 31.4 (CH>), 39.0 (CH>), 42.1 (CH), 45.9 (CH,), 127.1
(CH), 127.3 (CH), 127.4 (CH), 127.5 (CH), 128.9 (CH), 139.9 (C), 140.8 (C), 142.2 (C), 218.5
(C). HRMS-EI (m/z): [M]" calcd for Ci7H160, 236.1196; found, 236.1195.

(R)-6-Methyl-2-phenylchroman-4-one (5a).
o}
Me
[SEN
5a
The reaction was performed according to the general procedure B. The reaction was carried out
with 32.0 mg (0.20 mmol) of 4a and 49.5 mg (0.41 mmol) of 2a. Product 5a was obtained as a
white powder (30.5 mg, 0.13 mmol, 64% yield).
"H NMR (399 MHz, CDCls, 8): 2.33 (s, 3H), 2.88 (dd, J = 3.2, 16.8 Hz, 1H), 3.08 (dd, /= 13.2,
16.8 Hz, 1H), 5.46 (dd, J=2.8, 13.2 Hz, 1H), 6.97 (d, /= 8.4 Hz, 1H), 7.33 (dd, J=2.2, 8.6 Hz,
1H), 7.36-7.41 (m, 1H), 7.41-7.47 (m, 2H), 7.48-7.52 (m, 2H), 7.73 (d, J = 1.6 Hz, 1H). 1*C
NMR (99 MHz, CDCls, 8): 20.6 (CHs), 44.8 (CH»), 79.7 (CH), 118.0 (CH), 120.6 (C), 126.3 (CH),
126.7 (CH), 128.8 (CH), 128.9 (CH), 131.2 (C), 137.4 (CH), 139.0 (C), 159.8 (C), 192.4 (O).
HRMS-ESI (m/z): [M+H]" caled for Ci¢Hi50,, 239.1067; found, 239.1062. [a]p*" +41.9 (¢ 1.0

in CHCls, 90% ee). Daicel CHIRALPAK® IBN-3, 2-PrOH/Hexane = 5/95, 0.5 mL/min, 40 °C,

S isomer: ts= 14.95 min., R isomer: ¢tz = 16.97 min.
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(R)-2-(4-Chlorophenyl)-6-methylchroman-4-one (5b).

5b

The reaction was performed according to the general procedure B. The reaction was carried out
with 31.9 mg (0.20 mmol) of 4a and 62.3 mg (0.40 mmol) of 2f. Product 5b was obtained as a
white powder (35.9 mg, 0.13 mmol, 65% yield).

"H NMR (399 MHz, CDCl;, 8): 2.33 (s, 3H), 2.86 (dd, J = 2.8, 16.8 Hz, 1H), 3.02 (dd, /= 13.2,
16.8 Hz, 1H), 5.44 (dd, J=2.8, 13.2 Hz, 1H), 6.96 (d, /= 8.0 Hz, 1H), 7.33 (dd, /J=2.4, 8.8 Hz,
1H), 7.38-7.46 (m, 4H), 7.72 (d, J = 1.6 Hz, 1H). *C NMR (101 MHz, CDCls, ): 20.6 (CH3),
44.8 (CH»), 78.9 (CH), 118.0 (CH), 120.6 (C), 126.8 (CH), 127.6 (CH), 129.1 (CH), 131.4 (C),
134.6 (C), 137.5 (CH), 159.5 (C), 191.9 (C). HRMS-EI (m/z): [M+H]" calcd for CisH140.Cl,
273.0677; found, 273.0670. [a]p**° +51.3 (¢ 1.0 in CHCls, 94% ee). Daicel CHIRALPAK® IBN-
3, 2-PrOH/Hexane = 5/95, 0.5 mL/min, 40 °C, S isomer: ts = 16.69 min., R isomer: fz = 18.95

min.

(R)-2-(4-Chlorophenyl)-7-methoxychroman-4-one (5c).

5¢

The reaction was performed according to the general procedure B. The reaction was carried out
with 35.2 mg (0.20 mmol) of 4b and 62.6 mg (0.40 mmol) of 2f. Product 5c¢ was obtained as a
white powder (38.3 mg, 0.13 mmol, 66% yield).

"HNMR (399 MHz, CDCl3, 8): 2.82 (dd, J=3.2, 16.6 Hz, 1H), 2.99 (dd, J=13.3, 16.8 Hz, 1H),
3.85 (s, 3H), 5.46 (dd, J=3.2, 13.1 Hz, 1H), 6.50 (d, /= 2.4 Hz, 1H), 6.63 (dd, J= 2.6, 8.9 Hz,
1H), 7.42 (s, 4H), 7.87 (d, J= 8.7 Hz, 1H). *C NMR (99 MHz, CDCls, §): 44.3 (CH,), 55.8 (CH3)
79.3 (CH), 101.0 (CH), 110.5 (CH), 114.9 (C), 127.6 (CH), 128.9 (CH), 129.1 (CH), 134.7 (C),
137.4 (C), 163.4 (C), 166.4 (C), 190.3 (C). HRMS-ESI (m/z): [M+H]" calcd for CisH1405Cl,
289.0626; found, 289.0620. [a]p*! +102.6 (¢ 1.0 in CHCl3, 94% ee). Daicel CHIRALPAK®
IBN-3, 2-PrOH/Hexane = 5/95, 0.5 mL/min, 40 °C, S isomer: ts=25.44 min., R isomer: fx =29.13

min.
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i . sexp( 0.2[Hz], 0.0[s] )
o trapezoid( 0[%], 0[%], 80[%], 100([%] )
= ful zerofill( 1 )
~ fft( 1, TRUE, TRUE )
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g
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H ) \ M
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< Actual_Start Time = 6-JUL-2024 12:01:04
g Revision Time = 9-0CT-2024 10:52:15
A=}
=7 o Comment = single pulse
N 31 Data_Format = 1D COMPLEX
=] <] Dim Size = 13107
© X _Domain = Proton
3 Dim Title = Proton
&4 Dim Units = [ppm]
3 g — 3 Dimensions =X
;;5 édh-") L ._,E L Spectrometer = DELTA2 NMR
3 5o+ 2ol
< ; ; s ] 5 : : Field Strength = 9.2982153[T] (400 [MHz
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X Sweep_ Clipped = 5.93824228[kHz]
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F Tri_Domain = Proton
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Scans =8
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X _90_Width = 6.34[us]
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J X Angle = 45[deg]
X Atn = 5[dB]
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ri_Mode =
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J : Dante_Presat = FALSE
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dec_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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LAUFICH3E: :

)
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SHO-071-13C-2. jdf
element

single pulse dec
1

CHLOROFORM-D
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~—--- PROCESSING PARAMETERS ----
dc balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

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

ppm

0[%]1,
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Derived from: KND 2044_pure Proton-1-1.jdf

Filename
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Data Format
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Dim Title
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X _Sweep

X Sweep Clipped
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b —---- PROCESSING PARAMETERS ----
] - ) dc balance( 0, FALSE )
= & @] - sexp( 0.2[Hz], 0.0[s] )
[= N . a7 trapezoid3( 0[%], 80[%], 100[%] )
1 N‘Q zerofill( 1 )
g . ££t( 1, TRUE, TRUE )
] ‘ machinephase
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O._“ o T N .
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- 1 Revision Time = 7-0CT-2024 21:33:50
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] Tri_Domain = 1H
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S ] Tri_Offset = 5[ppm]
o z8g S8 Clipped = FALSE
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—] Temp_Get = 20.3[dC]
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g 1 - X Acq_Time = 2.228224[s]
= ] X Angle = 45[deg]
< ] X Atn = 1.9[dB]
= N LJU L/‘U_A N X_Pulse = 5.395[us]
0 .o LT [ g Irr Mode = Off
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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
ppm

Derived from: KND_2031_ 13C-1.jdf
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Dim Size

X Domain
Dim Title
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Spectrometer
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X Acq_Duration
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X Offset

X Points

X Prescans
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X Sweep

Irr Domain
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Irr Offset
Clipped

Scans

Total_ Scans
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Irr_Noise
Decoupling
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Noe

Noe Time
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KND_2031_13C-2.3jdf
element

single pulse_dec

1 g

CHLOROFORM-D
21-AUG-2024 21:52:45
4 7-OCT-2024 22:21:57

single pulse decoupled ga
1D COMPLEX

26214

13C

13C

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
1.06430464[s]
13¢
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

68

68

(390 [MHZz])

2[s]

60

22.3[dC]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]
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1 o_ —---- PROCESSING PARAMETERS ----
! =3 dc_balance( 0, FALSE )
S| <] sexp( 0.2[Hz], 0.0[s] )
< | o] hE trapezoid( 0[%], O[%], 80[%], 100[%] )
1 E zerofill( 1 )
i RE £ft( 1, TRUE, TRUE )
1 3 machinephase
243 ppm
1 ®3 Derived from: KND 2039 pure Proton-1-1.jdf
13 ¥
(=]
=3
) °3 Filename = KND_2039_pure Proton-1-2.
13 ERE Author = element
o |5 .g °3 Experiment = proton. jxp
n (5.1 2.3 Sample Id = KND_2039_pure
1° T T T LSS BARAS SAASABARAA BAASA Solvent = CHLOROFORM-D
| 75 74 73 72170 69 68 67 Actual Start Time = 7-OCT-2024 23:14:25
} M }\ )\ Revision Time = 7-0CT-2024 22:10:50
T $88% 333 132 3%% 22 3g Comment = ii“gle—f’“lse
o e N RN e ion® 15 Data Format = 1D COMPLEX
E X : part§ pef Million : PFoto 3 parts per Million? Froton Dim__-s-ize - 13107
9 . X Domain = Proton
i -7 Dim Title = Proton
E Dim Units = [ppm]
1 =E Dimensions =X :
4 E Site = JNM-ECS400
o 2 5 Spectrometer = DELTA2 NMR
« 3 =7 :
B 3 N Field Strength = 9.37221[T] (400[MHz])
| 3 X Acq_Duration = 2.1889024([s]
it X Domain = 1H
1 3 X Freq = 399.03472754 [MHz]
i E o X Offset = 5.0[ppm]
go_ 2 X Points = 16384
1 2] El X Prescans =1
i 3 | 2 : - X _Resolution = 0.45684997[Hz]
| 46 32 r X_Sweep = 7.48502994[kHz]
X Sweep Clipped = 5.98802395[kHz]
: ) \ H Irr Domain = Proton
i e Irr Freq = 399.03472754 [MHz]
o 283 25 Irr Offset = 5.0[ppm]
—_ X parts X : parts per Tri_Domain = Proton
] - Tri_ Freq = 399.03472754 [MHz]
Tri_Offset = 5.0[ppm]
T Clipped = FALSE
4 Scans =8
] Total_ Scans =8
I Relaxation Delay = 5[s]
4 Recvr_Gain = 42
° Temp_Get = 19.4[dC]
S X _90_Width = 6.6[us]
g 1 X Acq_Time = 2.1889024[s]
- ] X Angle = 45[deg]
g L W U v J X Atn = 1[dB] .
..8 [ s —— X Pulse = 3.3[us]
.[.K...H|.HH...,x.u'..u.]\y.m....l....y..\,\,...JT‘.T|..\...Tm|...H...,|,...,.1..,..,....}.|.,.1;rx_r_ﬁoge =g§§
rl lode =
8.0 7.0 6.0 5.0 . 4.0 3.0 2.0 1.0 0 -1.0 Dante Presat  FALSE
" Initial Wait = 1[s]
. Repetition Time = 7.1889024([s]
28833288 H8IT I 283 8 &K 8 b3 S
NN NNnNNN— =00 o\ n = - ] \n <
I O e i ol o o N N o L Sl < <t <t 3} oo ~ — (=
X : parts per Million : Proton
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—--- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%],

80[%],

zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase
ppm

100([%] )

Derived from: KND 2039 13C-1.3jdf

LI I L L L L L L LY

207.146

X : parts per Million : 13C

\O
o
N
o0
v
—

AN

128.843
128.796
128.109
127.422
127.270
127.108

TTT T[T TrT

220.0210.0200. 0190 0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

114.146 —

L L B B B L B L L L L B LB LU B

55348

49.997 — §

45.066 —

30.817 7

-10.0-20.0

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

Irr Offset
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 :
Noe_Time
Repetition Time

L 1 R [ 1 O

LA O I I 1}

L 1 (1 O | O Y 1 1

L | O [ I 1 O 1 O R T

KND_2039 13C-2.jdf
element

single pulse dec

1

CHLOROFORM-D
27-AUG-2024 01:02:42
7-AUG-2025 22:07:14

single pulse decoupled gat
1D COMPLEX

26214

13cC

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]
5 [ppm]

FALSE

99 :

99

2(s]

60

22.9[dc]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45([dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]

S47




] —=-- PROCESSING PARAMETERS ----
(=2 - dc_balance( 0, FALSE )
:__ ] -~ sexp( 0.2[Hz], 0.0[s] )
] N trapezoid( 0[%], 0[%], 80[%], 100[%] )
] zerofill( 1 )
1 o fft( 1, TRUE, TRUE )
S 1 o machinephase
S ‘ ppm
— =Y
1. - Derived from: KND_2056_pure Proton-1-1.3jdf
S g
o)) :é g
JZ°7 Zo Filename = KND_2056_pure Proton-1-2.
1 - 745 Author = element
7 Experiment = proton. jxp
S 1 / \ ) \ Sample Id = KND_2056_pure
*® A ' Solvent = CHLOROFORM-D
] SRR BRY 5 I 5 g Actual Start Time = 4-SEP-2024 22:30:25
] X : parts per Million™ Piéton X :partSper Million: Frouda.~~ © Revision Time = 21-0CT-2024 22:53:24
= Comment = single pulse
[l - Data Format = 1D COMPLEX
] Dim_Size = 13107
] ° X Domain = Proton
4 <] - Dim Title = Proton
o1 ° Dim Units = [ppm]
0 7 Dimensions =X
1 o Site = JNM-ECS400
1 1 3 o Spectrometer = DELTA2 NMR
18 & E
o :?g £°] E Field Strength = 9.37221[T] - (400 [MHz])
w1%°] % e 5O X Acq Duration = 2.1889024[s]
1 47 X Domain = 1H
7 X Freq =-399.03472754 [MHz]
b H X Offset = 5.0[ppm]
. 1 . oxg X Points = 1638
<] 88 87 EES X Prescans =1 -
1 X s hebvul X: parts per X Resolution = 0.45684997[Hz]
-] X Sweep = 7.48502994 [kHz]
] X Sweep Clipped = 5.98802395[kHz]
] Irr Domain = Proton
<4 Irr Freq = 399.03472754 [MHz]
o« 7 Irr Offset = 5.0[ppm]
b Tri_Domain = Proton
] Tri_Freq = 399.03472754 [MHz]
] Tri_Offset = 5.0[ppm]
S Clipped = FALSE
AN o Scans =8
3 Total_Scans =8
] Relaxation Delay = 5[s]
= Recvr_Gain = 38
© — Temp_Get = 22[dC]
o ] X_90_Width = 6.6[us]
S X Acq _Time = 2.1889024[s]
el ] X Angle = 45[degq]
5 X Atn = 1[dB] .
S o ) X Pulse = 3.3[us]
L e L B L B [ 22 S ST = Off
8.0 7.0 Tri_Mode = Off
: : Dante Presat = FALSE
[ Initial Wait = 1[s]
- Repetition Time = 7.1889024[s]
[N G N A = T N I N SN - e I ) < v © o0 =)
N v nd — O\ 0 \O ® O ) on A © S
MRMMMMNMERMERARUNER R a N — N <
[ N L NN NN NN e o~ — =) g
X : parts per Million : Proton
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---- PROCESSING PARAMETERS
sexp( 2.0[Hz], 0.0[s] )

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

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

ppm

Derived from: KND_2056_13C2 Carbon-1-1.jdf

(thousandths)

a4 W

L L L

220.0210.0200.0190.0180.0170.01

06.217
142.038
140.659
128.166
127.591
127.409
127.093
125.723
125.685
122.878

128.865
128.204

148.007
139.854

X : parts p(;r Million : Carbon13

LML L L L L L O L L L L L P L I I I B L L L B AL

60.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

/////A&

AN

77.448
77.122
76.806

149358 ——
45383 7
30.744 —

Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time
Revision Time

Comment

Data Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions -
Spectrometer

W womn.nnn

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
Blanking
Clipped

Scans
Total_Scans

L | | | T O 1 O A T AT

Relaxation Delay
Recvr_Gain

Temp Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec

Irr Atn Dec Calc

Irr Atn Dec Default Calc
Irr Atn Noe

Irr Dec Bandwidth Hz

Irr Dec_Bandwidth_ Ppm
Irr Dec Freq

Irr_Dec Merit Factor
Irr Decoupling

Irr_ Noe

Irr Noise

Irr Offset Default

LI (O {1 O O T T 1)

KND_2056_13C2_Carbo
element
carbon_auto. jxp
KND_2056_13C
CHLOROFORM-D
30-JUL-2025 22:44:4
1-AUG-2025 22:09:3

single pulse decoup
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2_NMR

9.2982153[T] (400 [M
1.048576([s]
Carbonl3
99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432[Hz]
31.25[kHz]
25[kHz] -

Proton
395.88430144[Mﬁz]
5[ppm]

5.0[us]

TRUE

1469

1469

2[s]

50

21.6[dC]
11.5[us]
1.048576(s]

30 [deg]

9[dB]
3.83333333[us]
30.172[dB]
30.172[dB]
30.172[dB]
30.172[dB]
4.7826087 [kHz]
12.08082432[ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5 [ppm]




<] o =7 ---- PROCESSING PARAMETERS —----
*® =] N dc_balance( 0, FALSE )
1 2 2] sexp( 0.2[Hz], 0.0[s] )
4 trapezoid( 0[%], O[%], 80[%], 100[%] )
B . zerofill( 1 ) :
1 2] <] £ft( .1, TRUE, TRUE )
- 8 machinephase
< ] 3 2 21 & ppm
~] £°7]
] & AARDAPARAL o] Q Derived from: SHO-072-pure2 Proton-1-1.3jdf
1 <] / \ 8 L_ 2
13 838 |I3o1 Me )
o 5 X parts Per Millid| = : 2] (/q Filename = SHO-072-pure2 Proton-1-2.
O 1i.] 32 A Author ‘= element
1° T T T T . T W Experiment = proton. jxp
] 76 7.5 7.4 7.3 72 } 82 3'(\ . Sample Id = SHO-072-pure2
1 e i: Solvent = CHLOROFORM-D
] SEEE - L_ Actual Start Time = 8-JUL-2024 22:20:49
1 wosm  9e3 a8 ¥5 %S X : pirs per T Revision Time = 9-0CT-2024 11:03:07
E A0RE P58 J0R 88 =22
<] X: parts per Millof: Prota ©7 777 77 77 Comment = éingle_pulse
el Data_ Format = 1D COMPLEX
] = Dim_Size = 13107
4 X : péits per X Domain = Proton
b Dim Title = Proton
] Dim Units = [ppm]
B Dimensions =X
] Spectrometer = DELTA2 NMR
< J
B Field_ Strength = 9.4073814[T] (400[MHz])
] X Acq_Duration = 2.18103808([s]
i X Domain = 1H
B X Freq = 400.53219825[MHz]
] X Offset = 5[ppm]
o X Points = 16384
n ] X Prescans =1
i X Resolution = 0.45849727[Hz]
B X_Sweep = 7.51201923[kHz]
1 X Sweep Clipped = 6.00961538[kHz]
] Irr Domain = Proton
- - Irr_Freq = 400.53219825 [MHz]
] Irr Offset = 5[ppm]
< Tri_Domain = Proton
N Tri_Freq = 400.53219825 [MHz]
] Tri_Offset = 5[ppm]
4 Clipped = FALSE
7 Scans =8
] (e Total_ Scans =8
(=3 Relaxation Delay = 5[s]
—] Recvr_Gain = 36
4 Temp_Get = 18.9[dC]
o ] X 90_Width = 6.7[us]
o X Acq_Time = 2.18103808[s]
s A X Angle = 45[deg]
< ] X Atn = 0.8[dB]
g U L _) ) X Pulse = 3.35[us]
S o ! A et Irr_Mode = Off
e e e e e e e e e e e e | Tri_Mode = Off
Dante Presat = FALSE
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Initial Wait - 1ls]
e A A
N
eI SIaAETT RS A= S = L S
MR R e O \© N = — n <
N O S o S N o N N <t < < o ~ — =
X : parts per Million : Proton :
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abundance
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0

~=--- 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
ppm

)

BTFICH®: : SHO-072-13C-1.3df

E <]
- -4
- 3
B g
E E]
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E o 2 B 228 2
- L] e 3 ] x5
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1 | X : paris per Million : 13C
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X : parts ;(;:r 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 Strength
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 Pulse

Irr Atn Dec
Irr_Atn Noe
Irr_Noise
Decoupling
Initial Wait
Noe

| Noe_Time

Repe_tition_'r:.me'

[ T 1 T}

LS T 1 (T T 1

L A O I R

SHO-072-13C-2.jdf
element

single pulse dec
1

CHLOROFORM-D
5-AUG-2024 22:28:24
1-AUG-2025 17:08:21

single pulse decoupled gat|
1D COMPLEX

26214

13c

1i3c

[ppm}

X

ECS 400
JNM~ECS400

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

13¢c

98.51479726 [MHz]
100[ppm]

32768

4

0.93958061[Hz]
30.78817734[kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

105

105

2[s]

60

22.3[d4cC]
9.46[us]
1.06430464(s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1(s]

TRUE

2[s]
3.06430464([s]
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9.0

8.0

7.0

prv v b v b v I

6.0

5.0

4.0

X —--— PROCESSING PARAMETERS ----
= : dc_balance( 0, FALSE )
< . =] sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
: zerofill( 1 )
. fft( 1, TRUE, TRUE )
=8 machinephase
= 2] ppm
. ) . MQO {\ Derived from: KND_2034_2Proton-1-1.jdf
§ : g
2 B K]
ER £ g Vv
e 73 72 ' ) &
H Filename = KND_2034_2Proton-1-2.3jdf
/\ }\ /K \ f,:\ Author = element
& . Experiment = proton. jxp
IR g3 BEESIS 3 % % 3 % M , Sample Td = X
X: !a\rt'\ er‘Mllhon Préion : X:‘Ea'ﬁsr\}; X:paﬁ?ﬁ?}%ﬁ'@n:ﬁolon soeoe %? SolvenE = CHLEROFORM—D
B Actual_Start Time = 9-OCT-2024 23:52:06
3 ) Revision Time = 21-0CT-2024 22:09:02
<
- >
- 3 “ E Comment = single pulse
=1 w ] Data Format = 1D COMPLEX
EE Dim_Size = 13107
. o] , X Domain = Proton
=k - Dim Title = Proton
ER =1 Dim Units = [ppm]
39 Dimensions =X
| E ' Spectrometer = DELTA2 NMR
8 R 8
£ 5 § Field Strength 9.4073814([T] (400[MHz])
5] Zod 5] X Acq Duration 2.18103808[s]
b T T ; T A IS X Domain 1H
69 68 67 46 LS X Freq 400.53219825 [MHz]
X Offset 5 [ppm]
X Points 16384
28 8% g3 IR X_Prescans !
X : parts perﬁmhon Protsh® eees Xipamgﬁf{'ﬁl%ﬂ Proto] X : paris per Milli ;—23:2;111:10“ g;iggi;g; Ei;]z]

2.0 3.0

1.0

PSS AN T S O S W T T S S VAN S B S AT BT AA S AU WS B B AT M O

X__Sweep__clipped 6.00961538[kHz]
Irr_ Domain Proton

abundance

Irr Freq 400.53219825 [MHz]
. — Irr Offset 5[ppm]
Tri_Domain Proton
Tri_Freq 400.53219825 [MHz]
Tri_ Offset 5[ppm]
Clipped FALSE
) ) Scans 8
Total_Scans 8
Relaxation Delay 5[s]
i > Recvr_Gain 40
Temp Get 18.9[dC]
X 90_Width 6.7[us]
X Acq_Time 2.18103808([s]
X Angle 45[deg]
X Atn 0.8[dB]
’ J JL ) A X Pulse 3.35[us]
T L A . + Irr Mode Off
— Tri Mode Off

.H...u.|u.l.[.i.‘[..y.x..yy[[.H.H.V||H,H.y.|.yy......|;.;H.‘.l‘...rmr.;|m.v.|ru‘.”..uHk.‘..
Dante Presat FALSE
6.0 5.0 4.0 3.0 2.0 1.0 1.0 11s]

Initial Wait
Repetition Time 7.18103808([s]

i

N

e
3.217‘>
3.198

3.775
2.117
1.557
0.000 e

NSO ANSTTOANDNODOXNPOO Nt v

NN OWV—O0WN —~ OO N O 0

NINA T L AN K00 DD © % 9

ENNNNN NN OO 000 0% <+ < <
X : parts per Million : Proton
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abundance
0

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

trapezoid3( 0[%],

zerofill( 1 )

80[%], 100[%] )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND 2043 13C-1.3jdf

LN L L L L O

2100 190.0

06.936

X : parts per Million : 13C
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159.840 —
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NASRLB SIS SO F —~
TETFTAAANANQ — —~
IIERLIERD ERD R S SR SN R S

Vllllll}l.lrll\ll\ll‘IIIVIT'I{[III\lIIII’II\7’\I|i[{f|l

70.0

A
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77.484

76.836
55.262
30.808

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
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

Noe_Time
Repetition Time

L1 (| | O T 1 1 O O O T

KND_2043_13C-2.3jdf
element

single pulse dec

1

CHLOROFORM-D
22-AUG-2024 03:42:48
21-0CT-2024 22:17:40

single pulse decoupled ga
1D COMPLEX

26214

13cC

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]
5[ppm]

FALSE

72

72

2[s]

60

21.9[dc]
9.46[us]
1.06430464[s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]




0 01 02 03 0.4 05 06 07 08 09 1.0 1.1 12 13 14 1.5 1.6 1.7 1.8 1.9 2.0 21 22

abundance

1 ° ~=--- PROCESSING PARAMETERS ----
= ] o] sexp( 0.2{Hz], 0.0[s] )
E 2 trapezoid( 0[%], O[%], 80[%], 100[%] )
. zerofill( 1, TRUE )
- - £f£ft( 1, TRUE, TRUE )
] <] machinephase
A o] ppm
] 3 KUFlc#%k:: SHO-143-pure Proton-1-1.3jdf
18 8
13 £ =N
3 g
ik L IR O )
B 40 39 38) =] =7 Filename = SHO-143-pure Proton-1-
E b Author = element
E 8 Experiment = proton_auto.jxp
- g EQJ__J Sample Id = SHO-143-pure
E X: parper M} g Solvent = CHLOROFORM-D
= < : . Actual_Start Time = 27-SEP-2024 20:29:01
I <7 k 33 32 Revigion Time = 1-AUG-2025 17:34:42
. 0
4 <7 H Comment. = single pulse
1 2] ox g Data Format = 1D COMPLEX
. 88 |3 Dim _Size = 13107
- 34 X: paftsper Milly £ o L1 X Domain = Proton
. 20 Dim Title = Proton
= E Dim Units = [ppm]
1 o Dimensions =X
4 ° § . Spectrometer = DELTA2 NMR
— 8 =] ; £
3 E° X:pasj Field Strength = 9.2982153[T] (400([MHz]
EEEE . ‘\ X Acq Duration = 2.20725248(s]
E - - s el X Domain = Proton
3 ’ : : % X Freq = 395.88430144 [MHz]
3 I T e B
3 ' : A i B X Points = 16384
1 $338R92253% 5 8 59 3% 3% G EINAENSI R S5 3 X_Prescans =1
- X pml:‘t’aﬁ ‘I?KT ‘l’(“‘((;;“‘.\‘ ~ ~ oSS N e N N L ~ ~ f X_Resolution = 0.45305193 [H=z]
] . T X_Sweep = 7.42280285 [kHz]
7 3'(\ ) X_Sweep_Clipped = 5.93824228 [kHz]
] Irr Domain = Proton
— Irr_Freq = 395.88430144 [MHz]
- Irr Offset = 5[ppm]
E ] Tri_Domain = Proton
3 Tri_Freq = 395.88430144 [MHz]
= Tri_Offset = 5[ppm]
3 Blanking = 2.0[us]
- Clipped = FALSE
] Scans =8
. Total Scans =8
. — Relaxation Delay = 5[s]
- i Recvr_Gain = 46
E - Temp Get = 18.8[dC]
] . X_90 Width = 6.34{us]
] . v X Acq_Time = 2.20725248(s]
4 . - X Angle = 45[deg]
. JUb ) P, I O S \ X Atn = 5[dB]
E X Pulse = 3.17{us]
e e B B L B L L B B L L ER S B B LS S [P 3 VR0 = Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri_Mode = Off
I Dante_Loop = 500
) e AL A B R
Decimation Rate =0
DNONONRNOANSNT AN MO oQm | oo o < =3 Initial Wait = 1[s]
SORBBERNINARITITRAS =29 & 89 = & = Phase = {0, 90, 270, 180, 180,
Il e o e N e e N N o ~ < < 1Y © o ol - =] Presat_Time = 5[s]
X : parts per Million : Proton Presat_Time Flag = FALSE
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—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

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

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: SHO-143-13C-1.jdf

E
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p
iy 37 (LL‘\
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e
o \ L)
S o \
=] ‘5:_ “E\‘Q
e 4 \ !
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S o] i?\\/
: h
o >
3 i=}
< o
g 2
Z Zo] -
TS50 1450 140 1560 | | T e
1450 1430 141 : 1330 | 1310 | 1290 ' 1270
// \ 4
o = w =
& 2 s g ) 2 IBeR2RE
X : parts per Million : 13C X “parts per Million - T30~~~
]T’Vl[Tlfllflllll’llllllll\|||||‘YT||’VIII‘IIK1|II1I’\}}l]llf\'{['\]lTer[l[lfl!|||lf‘|||$||l||\||||||lIill\\\lllil\j\llyll‘
210.0 190.0 170.0 150.0 130.0 110.0 70.0 50.0 30.0 10.0 -10.0
o % N N O OO RK D <+ oo 00 1) 00 o0
) = NSOXDNP®EQ— A= % B ” "o x
N = GRERE8E=naS T8 ags B
o o N T NS N oo o
S ©° IFTNANNNNNANAN ~~ = NRAR &
= Jlaggagaaoaad

X : parts ;er 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 Strength
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 Pulse

Irr Atn_ Dec

Irr Atn_Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

SHO-143-13C-2.3jdf
element
single pulse dec

CHLOROFORM-D
2-0CT-2024 19:20:03
5-0CT-2024 13:33:17

single pulse decoupled ga
1D COMPLEX

26214

13c

13cC

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464[s]
13c
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

119

119

(390 [MHZ])

2[s]

60

19.7[dC]
9.46[us]
1.06430464[s]
30 [deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1([s]

TRUE

2[s]
3.06430464[s]
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12.0

11.0

abundance

=

20

10.0

Lo oo b by

1.0

9.0
40

i

8.0
30

7.0
10 20

0
Il

abundance

abundance

20

abundance

~—-- PROCESSING PARAMETERS ----

dc balance( 0, FALSE )

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

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

zerofill( 1, TRUE )
f£fft( 1, TRUE, TRUE )

machinephase
PP

BLFICHE: : SHO-080-pure3 Proton-1-1.jdf

6.0

5.0

T4 73
3 Z35¥8RExe
g HEAREARNR
~ PENENNN N

2.0 3.0 4.0

1.0

s by b b e b b Lo Lo g

— |

22 21

142

2.

X partSer Ml

N

abundance

1t

56791

x]‘ux:|r|xn||:-|1||||':|(-

/JA /N\

6.787
6.771
6.765
6.659
6.643
6.637

>
—=

4.632
4.614
4.596

LN I L T L L L L N N S L L L L L O L L B L B B

3.0

%

S~

3.201
3.182

2142 7y
1.573 —
0.000 — <

Filename
Author
Experiment
Sample TId
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

Irx Offset
Tri_Domain
Tri_Freq

Tri_ Offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain

Temp Get

X 90 _Width

X Acq Time

X Angle

X Atn

X_Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial Wait
Repetition Time

L I

LI R T (1 1 ]

SHO-080-pure3_Proton-1-2.j
element

proton. jxp

SHO-080-pure3
CHLOROFORM-D

17-JUL-2024 13:01:51
1-AUG-2025 17:50:33

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 [MHZ]
5.0[ppm]

Proton
399.03472754 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

42

22.1[4C]
6.6[us]
2.1889024[s]
45[degl
1[dB]
3.3[us]

Off

Off

FALSE

1[s]
7.1889024([s]
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abundance
0

i ---- PROCESSING PARAMETERS ----
-] S de balance( 0, FALSE )
e © ) sexp( 2.0[Hz], 0.0[s] )
<7 F:_ trapezoid3( .0[%], 80[%], 100[%] )
w1 F_ " zerofill( 1 )
© - fsg ! ££t( 1, TRUE, TRUE )
s P £ machinephase
. ? ppm
2 )
. /\)\[*(\ﬂ Derived from: SHO-080-13C-1.jdf
3 8 =] £ —_—
5 ES A
: LI U U Th 21 : . :
° T T T g . T T : Filename = SHO-080-13C-2.3jdf
164.0 163.0 162.0 129.0 128.0 1270 Author = element
Experiment = single_pulse_dec
Sample. Id = S#462744
B S Z B 335 Solvent = CHLOROFORM-D
o e € #oeon Actual_Start Time = 2-OCT-2024 19:07:50
X parts per Million: 13C ~ X parts pér Million : 3C ~ Revision Time = 5-0CT-2024 13:29:48
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
o a4 Dim_Size = 26214
< ) ) X Domain = 13C
Dim Title = 13C
Dim Units = [ppm]
A =y ‘ Dimensions =X
: Site = ECS 400
2] 3 g 1 Spectrometer ‘= JNM-ECS400
| g g :
£ <7 577 Field Strength = 9.20197068[T] (390([MHz])
< . © T T b T X_Acq Duration = 1.06430464[s]
148.0 1110 1100 103.0 101.0 ) X Domain = 13C
) X Freq = 98.51479726 [MHz]
I F — X Offset = 100[ppm]
Z82 2858 gex X Points = 32768
LR 388 Sez . X _Prescans =4
X : pafts pér Millior X “parts per Million) X : paits per Millid 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 = 146
Total_ Scans = 146
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 19.8[dC]
X _90_Width = 9.46[us]
X Acq_Time = 1.06430464(s]
X Angle = 30[deg]
X Atn = 4.9[dB]
X _Pulse = 3.15333333[us]
fiid Rt " ) T TIE AR g Irr Atn Dec = 22.45[dB]
kil TP ' ‘ Irr_Atn_Noe = 22.45[dB]
E Irr Noise = WALTZ
u,..n]vxu||.|||.4;\,;v||||y|||x|H|u|x|r|.|1||u||||>|H||{u|;|u|||||u‘||u|||u|mm|u||‘uu..u|4||\4;||[1\:||||Dec':ot'1pling. = TRUE
210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0 Ilqut"al—walt - ;1[:11]-:
| : Noe_Time = 2[s]
Repetition Time = 3.06430464(s]
o~ OV VA —~N W~ N\O— o — <+ ©© o= o)
[ OO VT O NUVA NV TS 0 \O " - Q\ o~
S NN QYOS =\ — QoY — 0 X = N = v
a) T == = OO 0O OO N — ~ >~ \O [o A [l
(=] O VOVVOVVO FTFTIFTT ANNN —r— = OO ~ o~~~ <t < o
I . B e e e R T T B I e I I R e ]
X : parts per Million : 13C
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3.0

2.0

1.0

abundance

B ] —-—— PROCESSING PARAMETERS ----
- ] <7 sexp( 0.2[Hz], 0.0[s] )
S < o] . trapezoid{ 0[%], O0[%], 80[%], 100[%] )
o] o] 37 Zerofill( 1, TRUE )
s o 3 ££ft( 1, TRUE, TRUE ) -
S _ 7 machinephase
- =4 % ppm
Fod Z°] o EUFICH3K: : SHO-144-pure2 Proton-1-1.3jdf
| g £ 23
T T T T T UNM
79 78 48 4.7 33 o]
Iy :
88 18 B8R 23 Filename = SHO-144-pure2 Proton-1
X : parls per Million - Proton X : parS per Milf X paSper Author = element
Ve Experiment = proton_auto. jxp
@ : 1. Sample_Id = SHO-144-pure2
N - Solvent = CHLOROFORM-D
o e Actual_Start Time = 30-SEP-2024 21:51:08
= F(,\ Revision_ Time = 1-AUG-2025 18:00:12
-
| : = s Comment = single pulse
. \‘ £ Data_Format = 1D COMPLEX
- £ Dim Size = 13107
g : = ] X Domain = Proton
B . 20 | pim Title = Proton
87 Dim Units = [ppm]
T T T T o -
76 75 74 13 : Dimensions =X
I I T T T E R AT 3 IR
Sag 58 Gwe E % & 9EE SR B 9§ ERS BSEIBEE & SRS mER 288 X:fiurd Field strength = 9.2982153(T] (400[MEz]
BEE 28 B¥E § 55 23 88% 2% 3% g§s 8g3dEsf ¥ 23 288 o83 X_Acq_Duration = 2.20725248(s]
X putspWiffion Ploton = = & & € €Re &3 S8 8% 888 SR edese ® NHOGENCHO NGO ¥ Domain = Proton
x:l?req = 395.88430144 [MH=z]
X Offset = 5[ppm]
X Points = 16384
X Prescans =1
X Resolution = 0.45305193[Hz]
X _Sweep = 7.42280285{kHz]
X Sweep_Clipped = 5.93824228[kHz])
Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
- Irr Offset = 5[ppm]
] Tri_Domain = Proton
Tri_Freq = 395.88430144 [MHEz]
Tri Offset = 5[ppm]
Blanking = 2.0[us]
Clipped = FALSE
Scans =8
Total Scans =8
. Relaxation Delay = 5[s]
Recvr_Gain = 56
Temp Get = 18.2[dC]
X 90_width = 6.34[us]
X Acq Time = 2.20725248[s]
X Angle = 45[deg]
J e . - | X ata = 5[dB]
i X Pulse = 3.17{us]
LA L O PG = Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri_Mode = off
Dante Loop = 500
A N— N A | e T
S Decimation Rate =0
NNV RNRINARNT O 0N o~ 00 ©° [o W= o [ (=] Initial Wait = 1[s] .
SEILEIIIARESI RS - S b = Phase = {0, 90, 270, 180, 180,
[ N o N N e O <~ < < o e o~ - = Presat Time = 5[s]
X : parts per Million : Proton Presat_Time Flag = FALSE
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——-- PROCESSING PARAMETERS —----—
dc _balance( 0, FALSE )

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

zexrofill( 1, TRUE )
££ft( 1, TRUE, TRUE )

machinephase
rpm

EIFICHE: : SHO-144-13C-1.3jdf
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"X : parts per Million : 13C

N A

SRS R5229855588 383
SHANYTBmmOTA=SSRE S = e
Ao XXVIS-S\0 VN o~ >~ O
TFTnnAaAaAaaNaAaaNaaaaNaaNN o~~~
TInfaaaSasSaSdd

45572 7
30.856 7

49.845 —

Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time
Revision_ Time

Field Strength
X Acq Duration
X Domain

X { Freq

X Offset
x_Po:.nts

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

Irr___NoiEe
Decoupling
Initial Wait
Noe -

Noe Time
Repetition_ Time

LI T 1 T

[ T I )

L YV I 1 1 O

LU T 1 T

SHO-144-13C-2.jdf
element

single pulse dec
1 h

CHLOROFORM-D
2-0CT-2024 19:36:55
1-AUG-2025 18:01:53

single pulse decoupled gat
1D COMPLEX

26214

13c

13cC

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MH=z])
1.06430464([s]

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734[kHz])
1H

391.78655441 [MHz]
5[ppm]

FALSE

70

70

2(s]

60

19.7[dcC]
9.46[us]
1.06430464(s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB}
22.45[daB]
WALTZ

TRUE

1[s]

TRUE

2(s]
3.06430464[s]
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o ~ ] | -—-—- PROCESSING PARAMETERS ----
- 3 . . sexp( 0.2[Hz], 0.0[s] )
<] trapezoid( 0[%], O[%], 80[%], 100[%] )
e zerofill( 1, TRUE )
" ] fft( 1, TRUE, TRUE )
° machinephase
=] ppm
] Derived from: SHO-147-pure Proton-1-1.3jdf
o]
<
2
£_] : -~ Filename = SHO-147-pure Proton-1-
) s B P \ . Author = element
Experiment = proton_auto.jxp
M } Yy Sample Id = SHO-147-pure
e % : Solvent = CHLOROFORM-D
= 2 @Ay 8% 8% 8¢ 23 8§ 388 zE BR & 7 83 )\)\ Actual_Start_Time = 30-SEP-2024 22:00:15
& X : pafispF Million™ Profon L L L Ll e g*‘,,g Revision Time = 1-0CT-2025 22:57:58
@ Comment = single pulse
- / Data_Format = 1D COMPLEX
<7 o [‘\ {3 k . Dim Size = 13107
b X Domain = Proton
] Dim Title = Proton
< Dim Units = [ppm]
Dimensions =X
o] = Spectrometer = DELTA2_ NMR
Field Strength = 9.2982153[T] (400[MHz]
» = 3 ‘é‘ X Acq_Duration = 2.20725248[s]
5 E J g X Domain = Proton
£ 2. 2 X Freq = 395.88430144 [MHz]
2o . e A PR X Offset = 5[ppm]
78 77 X Points = 16384
) \ X _Prescans =1
X Resolution = 0.45305193[Hz]
=] S rmz @ omg 5% E 2 2822 & B X _Sweep = 7.42280285[kHz]
= X:p%ns%;MEIim:E Pro;“(.)n: & er;hg'ﬁ{;rMmi X:pﬂnsperMi]lTo:n:PF&.wlnn @e s oo ;{;iwgiizgiipped f g-rzigi'lzzs [kHz]
Irr Freq = 395.88430144 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 395.88430144 [MHz]
Tri_Offset = 5[ppm]
Blanking = 2.0[us]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 56 ’
) Temp Get = 18.2[dC]
g X 90_Width = 6.34[us]
< X Acq_Time = 2.20725248([s]
—g X _Angle = 45[deg]
=] L " L L X Atn = 5[dB]
"S T s X Pulse = 3.17[us]
L o B B B I L B L L B L LR [ = VY- 1 = Off
8.0 7.0 6.0 5.0 4.0 30 20 1.0 0 -1.0 | TriMode = off
m I Dante Loop = 500
e N
//]% Decimation Rate =0
—_NNO = A0V MWW NN v 0 W WV O N N = Initial Wait = 1[s]
RERERAREIICIAAS 8& & aaamndq = A S Phase = {0, 90, 270, 180, 180,
o O ol ol o S S S < < < cneneneonenooen ~ — =} Presat_Time = 5[s]
X : parts per Million : Proton . Presat _Time Flag = FALSE
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g— ——=—- PROCESSING PARAMETERS ----
] dec balance( 0, FALSE )
g P sexp( 2.0[Hz], 0.0[s] )
3 =] trapezoid3( 0[%], 80[%], 100[%] )
] ° o] zerofill{ 1, TRUE )
b s ££ft( 1, TRUE, TRUE )
~ machinephase
s & e
4131 - EAFICHE: : SHO-147-13C-2.jdf
] =]
1 ] / 2]
O 8 - .
S Ee] o Filename = SHO-147-13C-3.3jdf
1% S Author = element
o Experiment = single pulse dec
] 1430 1410 1390 1370 1350 1330 . Sample Id =1
] g< Solvent = CHLOROFORM-D
. : ~ E Actual_Start Time = 3-OCT-2024 22:18:05
7 5o Revision_Time = 1-AUG-2025 18:17:12
L g 8 § gz = T ; T T -
< a x:pémﬁm: éc 8 & 1290 1280 1210 1260 Comment = single pulse decoupled gat|
Data_ Format = 1D COMPLEX
7 1 H Dim_ Size = 26214
. T 22 £8% 28% 8§ g &8 X _Domain = 13c
. 5 Rx £5 ins & 0§ &% Dim Title = 13c
< ] X : parts per Millioni - 13C - T - T Dim Units = [ppm]
= i Dimensions =X
] Site = ECS 400
B J Spectrometer = JNM-ECS400
4 ﬁ Field Strength = 9.20197068[T] (390[MHz])
5 6 X_Acq Duration = 1.06430464[s]
. N 1 X Domain = 13C
s g l\g{ X Freq = 98.51479726 [MHz]
] - X Offset = 100([ppm]
] @ X_Points = 32768
] > X Prescans =4
] /T &:\ X _Resolution = 0.93958061[Hz]
] ‘7{,\ % . X_Sweep = 30.78817734[kHz]
Py Irr Domain = 1H
a7 Irr_Freq = 391.78655441 [MHZz]
] Irr Offset = 5[ppm]
- Clipped = FALSE
N Scans =200
4 Total Scans = 200
—_ Relaxation Delay = 2[s]
=] Recvr_Gain = 60
] Temp Get = 20[dcC]
g X 90 Width = 9.46[us]
. ] X _Acq_Time = 1.06430464[s]
8 i X _Angle = 30[deg]
g ] i X Atn = 4.9[dB}
5 4 ) ' X Pulse = 3.15333333[us]
£ o B f Irr Atn Dec = 22.45[dB]
a b : Irr_Atn_Noe = 22.45[dB]
< - . Irr_Noise = WALTZ
T ’ TIrorT l TYr T ' Trrr l TTTT [ TTrorT ' TIrirT I LA ' TTTT ' TTrTT I TrT T ‘ TroT [ TIrorT ' TIrorrT ' TTTT l TTrorrT [ TTT1 71 ‘ TTrIT | TTTT ! TrorT [ TrTT ‘ TrTT l TTrTT l TTroT ' TTrTT ' TT DECOleling = TRUE
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| znitial Wait = 1[s}
Noe = TRUE
/l “ A } \ l Noe—Time - 3oe
‘Repetition Time = 3.06430464(s]
0 AT OX—=AANDNO DD T Q0 =] )
0 AR WO =~ T OO ®© D o~ = <
®© BATRNMOOT N Yoo ¥ =R \n % *®
o A= QN WWVONNSSSG O N9 o =3
LD TTOaAAAANANNARNN o~~~ < < @
N e B R i i e B B B R R e B
X : parts per Million : 13C
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: o] ——-~ PROCESSING PARAMETERS ----
1 ° dc_balance( 0, FALSE ).
i 2 sexp( 0.2[Hz], 0.0[s] )
4 trapezoid( 0[%], O[%], 80[%], 100[%] )
o zerofill( 1 )
*— fft( 1, TRUE, TRUE )
O . L
7 machinephase
1 &7 ppm
i - ) .
] “' Derived from: KND_2049 Proton-1-1.3jdf
- ; . b
1 2] fq -
- - - \E Filename = KND 2049 Proton-1-2.jdf
b - ’ Author = element
1 Experiment = proton. jxp
i Sample_ Id = KND_2049
1s 3 S Solvent = CHLOROFORM-D
1z K Actual_Start Time = 5-SEP-2024 23:40:34
IERS E 7L§r Revision Time = 21-0CT-2024 22:33:18
El <o
1 76 16 762 76 158 156 7154 152 15 74 \ Comment = single pulse
— / \ M H M Data Format = 1D COMPLEX
1 Dim_Size = 13107
] 238 53 g8 83 3 g2 0§ 0§ 8 g 55 X Domain = Proton
- X:pms';e?ﬁill ~e e = X:pEH?perNﬁlion:P%ton = rreeees == D?"m—Tl‘_:le = Proton
i Dim Units = [ppm]
i 31 Dimensions =X
4 ] Site = JNM-ECS400
g © Spectrometer = DELTA2_ NMR
~
(=3
= © Field Strength = 9.37221[T] (400[MHz])
7 <7 24 X Acq_Duration = 2.1889024([s]
: 0] X_Domain = 1H
X Freq = 399.03472754 [MHz]
] 31 X Offset = 5.0[ppm]
i - X Points = 16384
i <7 X Prescans =1
B ap X Resolution = 0.45684997[Hz]
= - 3 X Sweep = 7.48502994 [kHz]
7] £°7 5 X Sweep_Clipped = 5.98802395[kHz]
T 5o1 £o Irr_Domain = Proton
1 © . < : Irr Freq = 399.03472754 [MHz]
] 48 33 Irr Offset = 5.0 [ppm]
] Tri_Domain = Proton
4 Tri_Freq = 399.03472754 [MHz]
4 o g a Tri_Offset = 5.0[ppm]
b oS i Clipped = FALSE
o X : parts per Milli X : parts per Milliori: Proton Scans =8
_—_ Total_Scans =8
) Relaxation Delay = 5[s]
] Recvr_Gain = 36
o i Temp_Get = 22[dC]
o i X 90_width = 6.6[us]
g X Acq_Time = 2.1889024[s]
'g N X Angle = 45[deg]
5 i X Atn = 1[dB]
< ~ - X Pulse = 3.3[us]
B i e e AL L L L O L ) ) I ;rr_gog-e = Oig
ri Mode = 0
_ 8.0 7.0 6.0 5.0 4.0 2.0 1.0 -1.0 Dante_Presat — FALSE
| , Initial Wait- = 1[s]
Repetition Time = 7.1889024[s]
NN MNANRONNVOVYMISWN TN AN [=3 Te) (=
—_— NN —=OOYTANO X0 A~ N — o) N3 S
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X : parts per Million : Proton
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1.2 13 14 15 16 17 138

1.1

1.0

02 03 04 05 06 07 08 09

0.1

abundance
0

a8 | ---- PROCESSING PARAMETERS —---
1 . ' dc_balance( 0, FALSE )
4 e7 - sexp( 2.0[Hz], 0.0[s] )
J . ) trapezoid3( O0[%], 80[%], 100([%] )
4 €] zerofill( 1 )
1 o] £££( 1, TRUE, TRUE )
J. < machinephase
185 ' ?g‘ ppm
1z .
BEN ?h\ & Derived from: KND_2049_13C-2.3jdf
b " 145.0144.0143.0142.0141.0140.0139.0 — ’;j
] : N § .
J ‘ % o
1 g 3% 23 @ @/\/‘é\ﬁﬁ Filename = KND_2049_13C-3.3jdf
4 3 §¢ 8 & Rl Author = element
- X : pars per Milliof: 13¢ - - Experiment = single pulse dec
] FL\ « , Sample Id = S#531842
] fe _i . | solvent = CHLOROFORM-D
] Actual_Start Time = 6-SEP-2024 21:06:09
- Revision Time = 21-0OCT-2024 22:42:58
-1 <] - Comment = single pulse decoupled ga
1 - Data Format = 1D COMPLEX
b Dim Size = 26214
— X Domain = 13C
] Dim Title = 13C
] Dim Units = [ppm]
— 8 Dimensions =X
18 Site = ECS 400
128° Spectrometer = JNM-ECS400
- 1200 1280 1270 1260 1250 .
] Field Strength = 9.20197068[T] (390[MHz])
N M ) K\\ | X Acq Duration = 1.06430464[s]
] | X Domain = 13C
E 22 % ggess g g ’ ' X_Freq = 98.51479726[MHz]
N 28 ] SRRRN g 3 ’ | X Offset = 100 [ppm]
B X Tparts per Million: 3T~~~ . - ‘ X:Points = 32768
B ! ’ X Prescans =4
] I X Resolution = 0.93958061[Hz]
1 | X Sweep = 30.78817734 [kHz]
7 | Irr Domain = 1H
] ! Irr_Freq = 391.78655441 [MHz]
R . Irr_Offset = 5[ppm]
] Clipped = FALSE
] Scans = 54
B Total Scans = 54
. l Relaxation Delay = 2[s]
] Recvr_Gain = 60
n I Temp Get = 22.2[dC]
] X _90_Width = 9.46[us]
] ) X Acq_Time = 1.06430464[s]
— | X_Angle = 30[deg]
] X Atn = 4.9[dB]
] X Pulse = 3.15333333[us]
W \ A ) e T ! 1 4 " ) Irr_Atn Dec = 22.45[dB]
Irr_ Atn Noe = 22.45[dB]
~ Irr Noise = WALTZ
L L L L I L L B L L L L e ey =T IS0 N R T = TRUE
2100 1900 1700 1500 1300 ~ 1100  90.0 700 500 300 100 100 | Initialwait = 1ils]
| Noe_Time = 2[s]
Repetition Time = 3.06430464[s]
<t ST NMTATONMNT AN <+ O \© 0 N3
~ DN =WV = 0N — 0 O < \© v
=~ QXN YR AW T — ¥ = x x ]
Nl T AN~ SO0 X XSS SN =N~ o Qv =
=1 TILEITTTOANANANNNANAN [SN SN 8 < <t 5
e e p o g g gy g p—

X :-parts ger Million : 13C




1.0

15.0 ‘16.0

14.0
1.0

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

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

0[s1,

80[%]1, 100[%] )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND 2491 pure2 Proton-1-1.jdf

abundance
abundance

0
L

0
1

13.0

12.0

11l | L1l
7.192
7172

7512
7.507
7.496
7.491
7.391
7.260

11.0
07

0.6

0.5

10.0
04

9.0
0.2
0.3

0.2

8.0
0.1
1
0.1
i

abundance

0

abundance

0

o

7.0

b b e b b e by |
2,
3207
3199
3176
3.158

6.0

X :parts pe?Miﬁ‘ian?Proton X parts per'ﬁ:/]il[io'ﬁ. : me&nﬁ.

5.0

3.0

2.0

o b by by v b v by

1.0

=

abundance
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7.429
7411

57‘391

@]
2110 1
1549 ——
1281 —
0.000——

7512
7317
S'7.208
7.293
7.260
7.192
7.172
4.621
4.602
4583

£7.496

S 7.555
57552
= 7.535

(¢}
-
e
=

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 _J Acq_TJ.me

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode

Dante Presat
Initial Wait
Repetition Time

KND_2491 pure2 Proton-1-2.

element

proton. jxp

KND_2491 pure2

CHLOROFORM-D
8-DEC-2024 00:12:47
1-0CT-2025 23:20:28

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

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

Proton
399.03472754 [MHz]
5.0[ppm]

FALSE

8

8

5[s]
44

*19[dC]

6.6[us]
2.1889024([s]
45[deg]
1[daB]
3.3[us]

Off

Off

FALSE

1[s]

7. 1889024[3]




abundance
0

20.0
L

10.0
I

(thousandths)

0

MURIRN MLJ | llmi ‘H;.. e Wl m L Wl

1] 149.0 148.0 147.0 146.0 1450 1440 1430 1420 141.0 1400 1390

a - Sg 2
) = = S8 a
X : parts per Million : Carbonl3
“
o
m
4 39
=
13
g
12
2
E2S
B
S
A T T T T
129.0 1280 127.0 126.0

28.829
8.237
125.658

&

X : parts per Million : Carbon13

—--—- 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

Derived from: KND 2491 13C Carbon-1-1.jdf -

L L L L I L I L O L O L L I L L UL

220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0
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X : parts Ser Million : Carbon13

LN U L B B LB B B

34.489 ~__
Se—

45.379
31471
30.802

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
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

Irr Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

KND_2491_13C Carbon-1-2.j
element
carbon. jxp
KND_2491_13C
CHLOROFORM-D

7-DEC-2024 23:46:56
10~-DEC-2024 15:23:09

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

54

54

2[s]

50

19.7[dcC]
10.9[us]
1.04333312[s]
30 [deg]
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]

S65




3.0

2.0

abundance

0.2 0.3
I I

0.1

0

abundance
abundance

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

trapezoid( 0[%],
zerofill( 1)

£ft( 1, TRUE, TRUE. )

machinephase
ppm

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

Derived from: KND 2078 pure Proton-1-1.3jdf

Filename
Author
Experiment
Sample Id
Solvent

Actual Start_Time

Revision_Time

Comment
Data_ Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions’
Site
Spectrometer

Field Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep_Clipped

KND_2078_pure Proton-1-2.
element
proton. jxp
KND_2078_pure
CHLOROFORM-D

9-DEC-2024 11:07:28
10-DEC-2024 15:58:37

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] -

Irr Domain Proton
< Irr Freq 399.03472754 [MHz]
— Irr Offset 5.0 [ppm]
Tri_Domain Proton
Tri_Freq 399.03472754 [MHz]
Tri_Offset 5.0 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain = 50
© Temp_ Get = 19.3[dC]
o X 90_width = 6.6[us]
g X Acq_Time = 2.1889024[s]
° X Angle = .45[deg]
5 J{ X Atn = 1[dB]
S © e * X Pulse = 3.3[us]
L 6 L e e e L B B \‘x.u..H.|.H...H.|H.\.‘.<\|.Hruu.{\..\;r;_ﬁzge =g§§
r1l e =
8.0 7.0 0 -1.0 Dante Presat = FALSE
Initial Wait = 1[s]
Repetition Time = 7.1889024[s]
QOO T o v o e N o o
KEAFAR & g8 8 =23 g
N N S ~ [SeN3e) o~ ~ — =
X : parts per M Proto




1.0

e b by

abundance

0.9

0.8

0.1 0.2 0.3 0.4 0.5 0.6 0.7

RS F R F R W EE T N R N

0

0.5

0.4

0.3

0.2

abundance

0

=

1350 1340 1330 1320

°
2
“
2
X : parts per Million : 13C

J{wmﬁmnmnmwmm,

131.0

130.0

1

I

128.929 — . ©
128872 —  ©

128185 —u ~

128090 — &4

o

127.594
127.403
127 108

trapezoid3( 0[%],
zerofill( 1)

machinephase
ppm

£f£ft( 1, TRUE, TRUE )

—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
80[%],

100[%] )

Derived from: KND_ 2078 13C-1.3jdf

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_ Format
Dim Size
&_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
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

e

160.0

220.0 200.0 180.0

v
<t
@
N
=)
Q

197.790

X : parts per Million : 13C

149.444
142.120

140.679
139.792

140.0

N

135.606
128.929

128.872
128.185

128.090
127.594
127.403
127.108

120.0

80.0

A

77.484

=
\O
—
~
o~

76.836

60.0

49.292 7

40.0

45.581 7

30.817 ——

20.0 0

26.726 =

Initial Wait
Noe

Noe_Time
Repetition Time

-20.0

L (1 (1 O O 1 1

KND_2078_13C-2.3jdf
element .
single pulse dec

CHLOROFORM-D
9-DEC-2024 16:11:56
10-DEC-2024 16:00:26

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 [MHZz]
100[ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]

1H

391.78655441 [MHz]

5 [ppm]

FALSE

68

68

2[s]

60

18.4[dC]
9.46[us]
1.06430464[s]
30 [deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]

S67




4 3 ] o] ° -=-~ PROCESSING PARAMETERS ----
o1 =] ST = - © sexp( 0.2[Hz], 0.0[s] )
> — 3 © ] <7 trapezoid( 0[%], O[%], 80[%1, 100[%] )
© e e & zerofill( 1, TRUE )
| ] g ££t( 1, TRUE, TRUE )
g 4 o < -
4 3 i a4 < 2 machinephase
N £ ;' | <7 ppm
N = 0 S—
LIS 24 =] bE LIFICHE:: SHO-146-pure Proton-1-1.3jdf
4 23 3 P E
o4 3 =~ EE
n . =
L H E ERE - - Filename = SHO-146-pure Proton-1-
| < B = <3 2
A T —T < ; = ; Sl " - Author = element
] 7 67 s 32 Experiment = proton_auto.jxp
. | < Sample Id = SHO-146-pure
i I ’ ’ Solvent = CHLOROFORM-D
T FRN 2=8 I8SRIY et w oa 3 Actual Start Time = 30-SEP-2024 21:55:44
E peielpeiciel SEZLES aan 2 2 Revision Time = 1-AUG-2025 18:26:52
< X: s peE MG Proton X : parts P Vlfidh - Proto X FafSper M X : péts péi Million 3 —
A ] Bl Comment = single pulse
1 = 2 : Data Format = 1D COMPLEX
1 -3 2 20 | Dim Size = 13107
1 = X Domain = Proton
1 24 Dim Title = Proton
1 24 E ! | Dim Units = [ppm]
1 =3 IR g Dimensions =X
453 [y m— X:pitspr | Spectrometer = DELTA2 NMR
=N e 30 29 28
SUB I | Field Strength = 9.2982153[T] (400 [MHz]
4 =7 X Acq Duration = 2.20725248[s]
et =
257 - X Domain = Proton
4 39 § X Freq = 395.88430144 [MH=z]
4 83 X: parts per Milly X Offset = 5[ppm]
1833 X _Points = 16384
i g o] X Prescans =1
18 3 X Resolution = 0.45305193[Hz]
=8 75 7 7 72 T X _Sweep . = 7.42280285[kHz]
~ ) X Sweep_Clipped = 5.93824228 [kHz]
T }A } H M Irr Domain = Proton
R 11\ LT\ Y 77 ics poes R usosas
gEoong agzge 9358583 SR%oosgsazen 2 Fane=g Irr_Offset = 5[ppm]
1 c.iiiRid RISRST  HIREARE  PRNCRANAREMRY REREES Tri Domain ~ proton
] Tri_Freq = 395.88430144 [MHz]
R Tri_Offset = 5[ppm]
4 Blanking = 2.0[us]
i Clipped = FALSE
< ) Scans =8
— Total_Scans =8
b Relaxation Delay = 5[sl]
b Recvr_Gain = 56
] b Temp_Get = 18.2[dC]
2 X_90_width = 6.34[us]
_g T X Acq_Time = 2.20725248([s]
& ] l X_Angle = 45[deg]
. ﬁ “ L J AU X Atn =5[a8]
< L1 ’ X Pulse = 3.17[us]
e o o e L o o o T I e o e L e B e e e e [ 2 VRO T = Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri_Mode = Off
Dante_Loop = 500
A~ A AL B iE
Decimation Rate =0
OV VM—TOSWITO <+ T n v o v N =] Initial Wait = 1[s]
NASSIAQLZS8EE38 3 nh g =28 g 4 3 Phase = {0, 90, 270, 180, 180,
NN SN NN 00006 o < <F < en o o~ — = Presat Time = 5[s]
X : parts per Million : Proton Presat_Time Flag = FALSE

S68




abundance

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

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

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: SHO-146-13C-1.jdf

B bl
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] X : parts per Million : 13¢™ ~ -7
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X : parts Eer 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 Strength
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 Pulse

Irr Atn Dec
Irr Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time

L1 | 1 | | O 1 I 1 I

SHO-146-13C-2.3jdf
element
single pulse dec

CHLOROFORM-D
2-0CT-2024 19:49:39
5-0CT-2024 13:35:01

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]
5 [ppm]

FALSE

93

93

2[s]

60

19.7[dC]
9.46[us]
1.06430464([s]
30[deg]
4:9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]




7.0

6.0

5.0

4.0

3.0

2.0

ceee v b e e v v e bl v e b v e v v b e e e e b v e Ly

1.0

abundance
0

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

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

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

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: KND 2066 Proton-1-1.3jdf
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X : parts per Mi ton

25-AUG-2024 01:58:55
21-0CT-2024 23:19:30

Actual_Start_ Time
Revision Time

Filename = KND_2066_Proton-1-2.jdf
Author = element

Experiment = proton. jxp

Sample_ Id = KND_1

Solvent = CHLOROFORM-D

Comment = single pulse
Data Format = 1D COMPLEX
Dim_ Size = 13107

X Domain = Proton

Dim Title = Proton

Dim Units = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR

9.4073814[T] (400[MHz])
2.18103808([s]

Field Strength
X Acq_Duration

X Domain 1H

X Freq 400.53219825 [MHz]
X Offset 5[ppm]

X Points 16384

X Prescans 1

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

X Resolution
X Sweep
X Sweep_Clipped

Irr Domain Proton
Irr_Freq 400.53219825 [MHz]
Irr Offset 5[ppm]
Tri_Domain Proton
Tri_Freq 400.53219825[MHz]
Tri_Offset 5[ppm]
Clipped FALSE

Scans 8

Total_ Scans 8

Relaxation Delay = 5[s]
Recvr_Gain = 48

Temp Get = 20.9[dC]

X 90_Width =.6.7[us] .

X Acq_Time = 2.18103808([s]
X Angle = 45[degqg]

X Atn = 0.8[dB]

X Pulse = 3.35[us]
Irr_Mode = Off

Tri_Mode = Off

Dante Presat = FALSE
Initial Wait = 1[s]

Repetition Time 7.18103808[s]

S70




abundance

0.3 0.4 0.5 0.6

0.2

0.1

vov v b e by v v v by v b

v b e Ly

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

trapezoid3( 0[%],
zerofill( 1 )

80[%],

100[%1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_2066 13C-1.jdf
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X : parts Ser 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_ Strength
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

l X _Pulse

Irr Atn Dec
Irr_Atn_ Noe

Irr Noise
Decoupling
Initial_ Wait
Noe

Noe_Time
Repetition Time

KND_2066_13C-2.3jdf
element

single pulse dec

1

CHLOROFORM-D
25-AUG-2024 21:07:27
22-0CT-2024 15:56:40

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]
5[ppm]

FALSE

83

83

2[s]

60

22.3[dC]
9.46[us]
1.06430464[s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464(s]




- - - —--- PROCESSING PARAMETERS ----
“7 7 9] dc_balance( 0, FALSE )
h Y’H sexp( 0.2[Hz], 0.0[s] )
b trapezoid( O0[%], O[%], 80[%], 100[%] )
o o 2 @ zerofill( 1 )
XN o7 3 - fft( 1, TRUE, TRUE )
machinephase
. ppm :
o 2] o ] ‘ N l . .
= - S P Derived from: KND_2133 pure Proton-1-1.jdf
9
= U1 |2 ™ N
2o Nk 207 2
T
3 "T7577.567.557.547.537.527.51 15 a7 33 Filename = KND_2133 pure_Proton-1-2.
Author = element
) Experiment = proton. jxp
28 323 g 3 : 8 2 Eag 28 Sax]x-lple_Id = KND_2133_pure
X:parﬁ‘ﬁerMilﬁn'fﬁoton = X : parts per Milfion : Prbion = = = ‘;'p}n?‘ X:Pmsper'ﬁllmionzl’rolon :th:;istart_ﬁme ; cgfg§g§g§§4D 21:24:58
_ o] ’ Revision Time = 22-0CT-2024 16:22:14
— &
Comment = single pulse
Data_Format = 1D COMPLEX
<] Dim Size = 13107
< - X Domain = Proton
@ o o Dim Title = Proton
5 £ Dim Units = [ppm]
5 5 _JJLAAAA Dimensions =X E
s ©] < , : Spectrometer = DELTA2 NMR
24 038
Field Strength = 9.4073814[T] (400[MHz])
X Acq_Duration = 2.18103808[s]
e en o X Domain = 1H
pepepd % 2g= X Freq = 400.53219825 [MHz]
. X partspy pe X Offset = 5[ppm]
=] X Points = 16384
(o] X Prescans =1
X Resolution = 0.45849727[Hz]
X Sweep = 7.51201923[kHz]
X_Sweep_clipped = 6.00961538[kHz]
Irr_Domain = Proton
Irr_Freq = 400.53219825[MHz]
Irr Offset = 5[ppm] ’
Tri_Domain = Proton
Tri_Freq = 400.53219825[MHz]
Tri_Offset = 5[ppm]
o Clipped = FALSE
— Scans =8
Total_Scans =8
Relaxat:i.on_Delay = 5[s]
Recvr_Gain = 44
Temp_Get = 18.8[dC]
© X 90_Width = 6.7[us]
131 X Acq_Time = 2.18103808([s]
g X _Angle = 45[deg]
=] X Atn = 0.8[dB]
g i L‘_ J J X Pulse = 3.35[us]
—g I . Irr_Mode = Off
.........[,.,.[.m];,...(.;.v;....H..y|.,u..,..|..u....|.,....x..|..‘....u|.u\...H“.“.\...errT)riEMoge . =g§f.SE
ante resa =
8.0 7.0 1.0 0 Initial Wait = 1[s] :
% \%\\ /\ /)‘ y& /\\ ' Repetition Time = 7.18103808[s]
NO =N AR —~OAN N o O —~ AN NN WNO =3
RERNNAYITAANR] a8 HR¥NILRH 3
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X : parts per Million : Proton
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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
ppm

Derived from: KND 2133 13C-3.jdf
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X: parts(\l 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 Strength
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 Pulse

Irr Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_ Time
Repetition Time

L | 1 1 1 | A 1

KND_2133_13C-4.3jdf
element
single_pulse dec

CHLOROFORM-D
7-SEP-2024 03:27:28 -
22-0CT-2024 16:24:17

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T] (390[MH=z])
1.06430464(s]

13C .
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

18

18

2[s]

60

21.6[dCl]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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] 7 = ‘ ---- PROCESSING PARAMETERS ----
. ] 3 i e sexp( 0.2[Hz], 0.0[s] )
2 E J trapezoid( O[%], O[%], 80[%], 100[%] )
] 39 zerofill( 1, TRUE )
] = : £££( 1, TRUE, TRUE ) -
] ¥ 'A . machinephase
8ea
: i L N
] 2°] J 2 . 12 , EUFICHI%: . SHO-119-pure Proton-1-1.3df
o] 76 75 74 73 ‘3t 30
| AN A 20N VN I .
1 | - |
] S2353853 335822  ShAIRA355598%% ] 2gsgazas ZE88ZRBARSIAAISQRISS
1 X : parts per Miliof - ProiGn”™ ™ SIIAIT RRRARTRRRRARAR R X farbpe IS Bl . o SRS R A N nnnnne | Filename = SHO-119-pure Proton-1-
7 T Author = element
o] it Experiment = proton_auto.jxp
S Sample Id = SHO-119-pure
] Solvent = CHLOROFORM-D
i Actual_Start Time = 4-SEP-2024 16:24:38
] Revision Time = 1-AUG-2025 18:41:10
. A
] | Comment = single pulse
e Data Format = 1D COMPLEX
< ) ’ Dim Size = 13107
7] X Domain = Proton
4 g . Dim Title = Proton
] Kl ) Dim Units = [ppm]
4 3 ) Dimensions =X
<] 26 } 25 24 Spectrometer = DELTA2 NMR
=7 L T messeramgm = g.zsomsam woopa)
] ez & AP S a 08 sonaseos soobmaes 88 Ew =2 2 on 8 X Acq Duration = 2.20725248[s}
. $2 388 233383 BEX 28 27 $ER55¥3% S0Reasd 3% g 8 R ER 8 X Domain = Proton
] X partS KA Prog 5 SN i 33 8% AA8GSISI SSSASSSS S S §§3 % aa8 X Freq | = 39588430144 [MHz]
] : X _Offset = 5(ppnm]
] X_Po:.nts = 16384
o 7 X Prescans =1
[ =2 | X Resolution = 0.45305193[Hz]
1 , . i XS = 7.42280285 [kHz]
] X Sweep_Clipped = 5,93824228[kHz]
] Irr Domain = Proton
] Irr_Freq = 395.88430144 [MHz]
] Irx Offset = 5[ppm]
o Tri_Domain = Proton
<] Tri_Freq = 395.88430144 [MHz]
B Tri_Offset = 5[ppm]
] 3 Blanking = 2.0[us]
N For Clipped = FALSE
7 5 — Scans =8
- =3
] = : y Total Scans =8
— ] 19 . 18 - i B
<] l ) Relaxation Delay = 5[s]
- ) Recvr_Gain = 46
8 33 2% 8% 833% 4338 REEE ¥RRES X Sewaden Z $3ata
= | X "’“”“M"“’“ il X Acq_Time = 2.20725248(s]
2 ] L X Angle = 45[deg]
= ;w,_“_JJ X _Atn = 5[dB]
9 27 X Pulse = 3.17[us]
L L B o A e o B e B IZr Mode = Off
8.0 7.0 6.0 5.0 4.0 3.0 2. O 1.0 0 Tri_Mode = Off
L] il Dante_Loop = 500
AN _—\ TR | Dtepees | 1D
’ Decimation Rate =0
N T~ NOALD OO TOoFTFTOTVROON — D 1= Initial Wait = 1[s]
ARBREARKLITARKG 2EE883IST38 2587 8 Phase = {0, 90, 270, 180, 180,
N R T o N S N Sl N o NN N = Presat_Time = 5[s]
X : parts per Million : Proton Presat_Time Flag = FALSE
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],

0.0[s] )

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

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: SHO-119-13C-1.jdf
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X: parg 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 Strength
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 Pulse

Irr Atn Dec
Irr_Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

L1 1 1 | I 1

SHO-119-13C-2.jdf
element
single_pulse dec
1

CHLOROFORM-D
2-0CT-2024 01:44:21
4-0CT-2024 09:26:28

single pulse decoupled ga
1D COMPLEX

26214

13C

13C

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
1.06430464[s]
13c
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1B

391.78655441 [MHz]
5[ppm]

FALSE

54

54

(390 [MHz])

2[s]

60

19.5[dC]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]

S75




1 - ~=-=-- PROCESSING PARAMETERS --~--
] °3 sexp( 0.2[Hz], 0.0[s] )
N CE trapezoid( O[%], 0[%], 80[%], 100[%] )
b - ~ zerofill( 1, TRUE )
] 03 <7 ££t( 1, TRUE, TRUE )
o0 +3 machinephase
S i ppm
- < R
] £29 g BUIFICH3E: : SHO-122-pure Proton-1-1.3df
] 259 Ee] :
] € od 2
s 76 7s 7a 73 "
=1
=] AN (. ///)i\\\
4 5 e e e o oo - - Filename = SHO-122-pure Proton-1-
] SeRsnenas BWeEw: s d 5Egee8u3s Author = element
] X : parts por for X :pants por Milfion - Proton Experiment = proton_auto.jxp
] Sample Id = SHO-122-pure
© - 3 Solvent = CHELOROFORM-D
=7 Actual Start_Time = 10-SEP-2024 13:14:51
N ‘Revision Time = 1-AUG-2025 18:47:08
2] =4
] <] ® Comment = gingle pulse
] Data Format = 1D COMPLEX ~
. Dim Size = 13107
v =1 X Domain = Proton
[ Dim Title = Proton
] 8 § Dim Units = [ppm]
E K "éo_ Dimensions =X
] €7 2 Spectrometer = DELTA2 NMR
b 25 24 23 . 77
] : Field Strength = 9.2982153[T] (400 [MHz]
2 U TR v )
: — WAL Dol TonSad w® o o Fg T > -5 el o o o - - X_Dmin = pIOton
. 4 FoRFS pPoRbeAsy 25 BBME 0 H3% 8 238 BR g8 Eg X Freq = 395.88430144 [MHz]
] X parts por Nl SPIGAIR iet Sieieieiciniet S& A38F 838 8§ 3% & X oMo roten X offset = 5(ppm]
g § X_Points = 16384
1 X _Prescans =1
o X _Resolution = 0.45305193[Hz]
o X_Sweep = 7.42280285{kHz]
1 ] X _Sweep Clipped = 5.93824228TkHz]
] Irr Domain = Proton
1 == Irr_Freq = 395.88430144 [MHz]
] ] Irr Offset = 5[ppm]
] Tri_Domain = Proton
AN Tri_Freq = 395.88430144 [MHz]
< 4 3 Tri_Offset = 5[ppm]
1 5 ‘__/‘\/\—/ 7 Blanking = 2.0[us]
] 2°7 Clipped = FALSE
N N P Treey prrvrprrer Scans =8
4 21 208 206 204 202 20 198 1.9 Total Scans =8
- NI ~
o] \ Relaxation Delay = 5[s]
- @ @  osmawses o w Recvr_Gain = 46
o ] s 5. S3Tesnad =8 5 Temp_Get = 21.214C]
g ] Eepant X_90_Width = 6.34[us]
< ] X_Acq_’.l‘:.ma = 2.20725248[s]
'E p J X Angle = 45[deg]
_g o U U L J X _Atn = 5{dB]
< B X Pulse = 3.17[us]
T e o o A e e e e B A e L B i o o o e [ el = Off
8. 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri Mode = Off -
: [ U Dante Loop = 500
BT ONS A NN | | pote e 2D
Decimation Rate =0
N0 —=0WMmMMNUVA—OTmNm IO O — T NNY < o Initial Wait = 1[s]
ARRRRREREITAG]S TILILEIC 8o¥F 88 § 8 Phase = {0, 90, 270, 180, 180,
L o N T adl S ol o S o o S o AN an Adadda Ao~ (=3 Presat Time = 5[s]
X : parts per Million : Proton Presat_Time Flag = FALSE




—---- PROCESSING PARAMETERS ----

" dc_balance( 0, FALSE )
2 S sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
=] machinephase
ppm
Derived from: SHO-122-13C-1.3jdf
8 ¢
<
S <(
Filename = SHO-122-13C-2.jdf
‘!‘\ Author = element
o o, *T\ Experiment = single pulse dec
. L B Sample Id =1
Solvent = CHLOROFORM-D
gg Actual_Start Time = 2-OCT-2024 02:05:17
Revision Time = 4-0CT-2024 09:27:07
<
Comment = single pulse decoupled ga
o Data Format = 1D COMPLEX
S Dim Size = 26214
3 X Domain = 13C
£ Dim Title = 13C
2 Dim Units = [ppm]
130.0 1200 1280 1270 1260 D:!.mens:.ons =X
Site = ECS 400
\ \ Spectrometer = JNM-ECS400
8 33828 Field Strength = 9.20197068[T] (390 [MHz])
~ g EEEE X Acq Duration = 1.06430464[s]
. X : parts per Million : 13C X Domain = 13C
e 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 = 1lH
Irr Freq = 391.78655441 [MHz]
Irr Offset = 5[ppm]
— Clipped = FALSE
o Scans = 103
Total_Scans = 103
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 19.6[dC]
X 90_Width = 9.46[us]
X Acq_Time = 1.06430464[s]
© X Angle = 30[deg]
g i ] ! i . | i X Atn = 4.9[dB]
8 o I | L (R L e ! i R X Pulse = 3.15333333[us]
"g il | lidll e m i | | Lt i il ) ] L i | At Irr Atn Dec = 22.45[dB]
S . 1 Irr Atn_ Noe = 22.45[dB]
% Irr Noise = WALTZ
L L I B I L L L L B L B B ey O TeTC ) S R BT = TRUE
210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 30.0 10.0 -10.0 ;g:“al—walt = ;I[{Sé
Noe_Time = 2[s]
Repetition Time = 3.06430464([s]
[7a) N ANOO®SON <+ © \© TNnO o
(= NNV AO XN 00 \O N VLA v
\n N ®© 0y N~ & = Qe o
o . NS NS S~ ~ >~ O AR —
Q Tlogagga ~ee S S o0
X : parts per Million : 13C
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- S
g—— o] B dc_balance( 0, FALSE )
7 - - sexp( 0.2[Hz], 0.0[s] )
N = trapezoid( 0[%], O0[%], 80[%], 100[%] )
: zerofill( 1, TRUE ) '
] o f£t( 1, TRUE, TRUE )
B machinephase
o 1E H e
o~ :é g E Derived from: KND_2036_pure Proton-1-1.jdf
] 74 3 - 31 30 29
b 9 g ;)i iUJ\ an oo Jgg\_,\\gg %Zﬁ\é E R . '_M* L PM{ A« Filename = KND_2036_pure Proton-1-2.j
<] . M'Z.'Z Milli Soo o S I3 & ZZE8R S8)] PN = 25 2 8% 24 Author = element
O X : parts per Million n - Proton X : part§ per Million : Proton ot o Experiment = proton. jxp
7 Sample Id = KND_2164_pure
i Solvent = CHLOROFORM-D -
B Actual_Start Time = 7-DEC-2024 22:56:00
] Revision Time = 31-JUL-2025 15:29:09
] = G .
=3 = i{ Comment = single pulse
T N Data_Format = 1D COMPLEX'
B Dim Size = 13107
1 3 @ X Domain = Proton
] 5 O ( Dim Title = Proton
E _’g .___JL \\ Dim Units = [ppm]
o] 70 69 68 6.7 66 65 64 63 62 6.1 60 59 58 57 56 55 54 —‘;0\ Is);:::ns:.ons ; );NM-ECS400
< ] M /M\ » Spectrometer = DELTA2 NMR
- en e Field Strength = 9.37221[T] (400[MHz])
] %;\ perMillon - Protan B X_Acq_l?uration = 2.1889024[s]
- X Domain = 1H
1 X Freq = 399.03472754 [MHz]
o ] X Offset = 5.0[ppm]
- X Points = 16384
] X Prescans =1
4 . X_Resolution = 0.45684997[Hz]
7 X Sweep = 7.48502994 [kHz]
] X Sweep_Clipped = 5.98802395[kHz]
q Irr Domain = Proton
] Irr Freq = 399.03472754 [MHz]
<] Irr_Offset = 5.0[ppm]
N Tri_Domain = Proton
] Tri_Freq = 399.03472754 [MHz]
B Tri_Offset = 5.0[ppm]
] Clipped = FALSE
g A Scans =8
1 Total_ Scans =8
o
— 4 Relaxation Delay = 5[s]
] Recvr_Gain = 48
[0} 4 Temp_Get = 18.6[dC]
g X 90_Width = 6.6[us]
_g ] X Acq_Time = 2.1889024([s]
= B : X Angle = 45[deg]
2 o ___A,JL I JL_,L\ N X Atn = 1[dB]
< 4 X Pulse = 3.3[us]
L L o o e B B N I I g VoY = Off
v 6.0 5.0 4.0 2.0 1.0 0 -1.0 Tri_Mode = Off
| Dante Presat = FALSE
T N N |
Repetition Time = 7.1889024([s]
CWVWOoOM—a ANV 0 — \n © OCnNT—=ANTON < o~ o
N NS 0o AN OSWN [ ) — T OO ) S
EN LT TN AN AR O QYR XK. M ) <
NN NNNNNNO O nnnn [l R W e I S I S I S I o I N} — S
X : parts per Million : Proton

---- PROCESSING PARAMETERS ----
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abundance

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

v b b b e b b e e by

0

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

sexp( 2.0[Hz],

0.0[s] )

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

fft( 1, TRUE, TRUE )

machinephase
Ppm

Derived from: KND_2036_13C-1.jdf
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1wl

— (=]

1 o~

N

1 e

1 (=]

1wl G
- =]

R ! }

1 s L

1 3 Ne

13 /N

1 o
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] 23 g%
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X : parts per Million : 13C

L I L L L LA L DL L LB BRI L L L L L L LB LN BN LI ILBLRLL LI R

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0

PN AN
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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 i
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
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

Noe_ Time
Repetition_Time

{1 | 1 1 A

L T {1 1

KND_2036_13C-2.jdf
element

single pulse dec

1

CHLOROFORM-D
7-AUG-2024 03:08:42
31-JUL-2025 15:38:41

single pulse decoupled gat
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]
5[ppm]

FALSE

57

57

2[s]

60

22.2[dc]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45([dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]
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] 24 ) ~--- PROCESSING PARAMETERS ----
R %] 2 dc_balance( 0, FALSE )
S ] s sexp( 0.2[Hz], 0.0[s] )
0] b<E trapezoid( 0[%], O0[%], 80[%], 100[%] )
7 54 o] zerofill( 1 )
] © ] “ f£ft( 1, TRUE, TRUE )
R : machinephase
] S - ppm
] hE & .
(=3 -] g) Derived from: KND 2151 pure2 Proton-1-1.jdf
(=]
=1 :E s u ~
] - 1 e
] 83 g 2 1
] EO_ Kl /\ Filename = KND_2151 pure2 Proton-1-2
] e R e - Author = clement
S ] 77 7.457.447.437.427.41 7.4 7.397.387:377.367.35 734733 7.327.31 7.3 Experiment = proton. jxp
0 ] )\ g Sample Id = KND_2151_pure
1 g\; Solvent = CHLOROFORM-D
] L Revision Ting | - 10-DEG-2024 20.09:57
E X : phrtS per X: pans'\;;er'MmorF Prolon ™" == == - -
] 3 2 o] Comment = single pulse
S ] NE o] Data_Format = 1D COMPLEX
v ERE 0] e Dim Size = 13107
8 ° =X X _Domain = Proton
] ~3 <] ¥ Dim Title = Proton
4" ] » i © Dim Units = [ppm]
7 SE °7 Dimensions =X
] o3 2 21 Site = JNM-ECS400
o e 24 Spectrometer = DELTA2 NMR
< <3 S puf .
E < - Field Strength = 9.37221[T] (400([MHz])
] R al =] Lo . X Acq_Duration = 2.1889024[s]
N EE g° 257 X Domain = 1H
] T’;: E . "g o] X Freq = 399.03472754 [MHz]
] £°7 2o 2 X Offset .= 5.0[ppm]
o - ' 54 ' 30 29 28 X _Points = 16384
o] X _Prescans =1
i /\ )\ ‘ A M - X Resolution = 0.45684997[Hz]
1 X _Sweep = 7.48502994 [kHz]
] gz g3ag g 82 8 g8 18 X Sweep Clipped = 5.98802395[kHz]
B X : prts Per X : parts per Mij X : part§ per Mhiftion “Proton e e I;r_Domain = Proton
] B Irr Freq = 399.03472754 [MHZ]
o - Irr Offset - = 5.0 [ppm]
~ Tri_Domain = Proton
i Tri_ Freq =-399.03472754 [MHz]
1 Tri_Offset = 5.0[ppm]
] Clipped = FALSE
B Scans =8
] Total Scans =8
S ] .
—_ ] Relaxation Delay = 5[s]
N Recvr_Gain = 50
o . . Temp Get = 20.8[dC]
13} ] X 90_Width = 6.6[us]
g MI : X Acq_Time = 2.1889024[s]
'g ] J X Angle = 45[degq]
4 ) X Atn = 1[dB]
.§ o = - . ~A o X Pulse = 3.3[us]
1 LA L A L L L L O L ;rr_}}:g:e = g::
r1l e =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Dante Presat = FALSE
. Initial Wait = 1[s]
Repetition Time = 7.1889024([s]
N —=L0VWwTORANDOD—1Wn vy NN SN O ANNNO N < =3 .
NE3§SS833A888y 9383 SESRBEgE 8 0 3 g
EENNNNNNNNNNNG O v N n nnnnaNNaN — =
X : parts per Million : Proton :
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abundance
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L 1Lt 111 L1l Ll 111l I 111l IlII|Illll\I|V|IIII|I)|I|I\IV|II1I|I'II|I!IVIII!Illlll|II!V|II!I|IIII‘III!|II|
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—--— PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

80[%], 100[%] )

Derived from: KND_2151 13C Carbon-1-1.jdf

L B B L L L L L L L P L LB LA L LI A

140.0

220.0 200.0 180.0

191.928

X : parts per Million : Carbon13

160.0

159.494 ——

137.504
134.625

—
a
<
—
N
—

129.135

120.0

21NN

127.624
126.753
120.603
117.983

100.0

80.0

N

78.891
77.476
77.160
76.835

60.

0 40.0

<
v
=
<
<

20.0

20.565

0

TTTT T

-20.0

Filename
Author
Experiment
Sample Id
Solvent

Actual_ Start Time

Revision Time

Comment
Data Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep_Clipped
Irr Domain

Irr Freq

Irr Offset
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

Irr Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

L | | 1 T 1 R | 1 1}

KND 2151 13C_Carbon-1-2.3_

element

carbon. jxp

KND_2151_13C
CHLOROFORM-D
1-AUG-2024 23:55:50
10-DEC-2024 20:11:49

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]

X

DELTA2_NMR

9.4073814([T]
1.03809024([s]
13C
100.71389092 [MHz]
100 [ppm]

32768

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]
Proton
400.53219825 [MHz]
5[ppm]

FALSE

88

88

(400 [MHZ])

2(s]

50

20.9[dc]
12.68[us]
1.03809024(s]
30[deg]

4[dB]
4.22666667[us]
26.45[dB]
26.45[dB]
WALTZ
0.115[ms]
TRUE

1[s]

TRUE

2[s]
3.03809024[s]

S81




100 20.0 30.0 40.0 500 60.0 70.0 80.0

L

L

---- PROCESSING PARAMETERS ----

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

fft( 1, TRUE, TRUE )

machinephase
ppm

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

100[%] )

Derived from: KND_ 2152 pure Proton-1-1.jdf

< o]
o g ] _’ETE
EPS 3 1
3 g i '“D A8 .
s_1 £_1 .G . /\ Filename = KND_2152_pure Proton-
A o5 s i\;f% — K( Author = element
- Experiment = proton_auto. jxp
M M M Sample Id = KND_2142_pure
- Solvent = CHLOROFORM-D
§§§E g3 E 35 Actual_sStart Time = 9-DEC-2024 10:43:11
X : pirs $ef Million : Proton_°° X : paris pér Milifon : P Revision Time = 10-DEC-2024 20:48:25
o o Comment = single pulse
= 27 Data_Format = 1D COMPLEX
24 Dim_Size = 13107
n X Domain = Proton
34 Dim Title = Proton
- Dim Units = [ppm]
21 ‘Dimensions =X
= Spectrometer = DELTA2 NMR
z8&
Eg, Field Strength = 9.2982153[T] (400[MHz
e X Acq_Duration = 2.20725248[s]
€04 X Domain = Proton
~ 30 29 28 X Freq = 395.88430144 [MHz]
o X Offset = 5[ppm]
J X Points = 16384
X Prescans =1
2 g8 2 E34 g8 X Resolution = 0.45305193[Hz]
X : parts per Milfion : Préion o o X Sweep = 7.42280285[kHz]
X Sweep_Clipped = 5.93824228[kHz]
Irr Domain = Proton
Irr Freq = 395.88430144 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 395.88430144[MHz]
— Tri_Offset = 5[ppm]
o Blanking = 2[us]
— Clipped = FALSE
Scans =8
Total_Scans =8
- Relaxation Delay = 5[s]
Recvr_Gain = 66
Temp_Get = 17.1[dC]
8 X_90_Width = 6.34[us]
g X Acq_Time = 2.20725248(s]
"g- X Angle = 45[deg]
X Atn = 5[dB]
é S | B — = — e : X_Pulse = 3.17[us]
“rm.uu[!..IV.H..WH..H..w\..H..H\..i.,....|....»H.\,u....,.\|..\.\.4..,....\.u;|.\H.H.\|H.i;rr:'_xo:e =gg
'ri Mode =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 -1.0 Dante_Loop. = 500
| Dante Presat = FALSE
Decimation_ Rate =0
o — 0 & — oo < 0 O v~ ~ O\ O O 00 < © o Experiment Path = C:\Program Files\JEOL
28 38§ IdcaT 5539 3. 253238 S Initial Wait = 1L
IS S S RN=JN= =) »nn oy o SRS K Ks K Ks S Phase . = {0, 90, 270, 180,
X : parts per Million : Proton Presat_Time = 5[s]
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abundance
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~--—- PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O0[%], 80[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )
machinephase

ppm

100[%] )

Derived from: KND_2152 13C-1.jdf

Q‘J_s
y
A
0/\‘ BRI
e (\\ ¢
Le
u4
22000 2000 1800 1600 1400 1200 1000 = 800 600 400 200 0 200

W R O
N on o < O — O\ © 0 (= on <t — 0 [ o
g g3 53388 X2 3 SN P

X : parts per Million : 13C

31-JUL-2024 03:36:26
10-DEC-2024 20:52:04

Actual_Start Time
Revision Time

Filename = KND_2152_13C-2.3jdf
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
X Acq_ Duration

9.20197068[T] (390[MHz])
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]

L | | | T | 1 1 R 1 O

X Sweep 30.78817734 [kHz]
Irr Domain 1H
Irr Freq 391.78655441 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 77
Total Scans 77

- K)_
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp Get = 22.6[dC]
X 90_Width = 9.46[us]
X Acq_Time = 1.06430464[s]
X Angle = 30[deg]
X Atn = 4.9[dB]
X Pulse = 3.15333333[us]
Irr Atn Dec = 22.45[dB]
Irr.Atn Noe = 22.45[dB]
Irr Noise = WALTZ
Decoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe Time = 2[s]

Repetition Time 3.06430464[s]
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E 24 ~--- PROCESSING PARAMETERS ----
i - dc_balance( 0, FALSE )
S ] =7 sexp( 0.2[Hz], 0.0[s] )
S o] trapezoid( O[%], O[%], 80([%], 100[%] )
— © zerofill( 1 )
] Z7 fft( 1, TRUE, TRUE )
] o] machinephase
B - ppm :
S <7
4 o /§)“\ Derived from: KND_2502 pure Proton-1-1.3jdf
9
] LEE M
‘ : é =k
o 1 76 )
%] Filename = KND_2502_ppre_Proton-1-2.
N Author = element
] ) \\ Experiment = proton. jxp
] g@% 2 g 2 a @ § 5 g Sample Id = KND_2502_pure
] X:pardperMifon: Boon © & SRR ® Solvent = CHLOROFORM-D
o Actual_Start Time = 13-DEC-2024 17:30:12
~ ] < Revision_Time = 13-DEC-2024 '18:36:56
] Comment = single pulse
b Data Format = 1D COMPLEX
] Dim_Size =13107
< X Domain = Proton
° 1 n Dim Title = Proton
9 =7 Dim Units = [ppm]
B Dimensions =X
] Site = JNM-ECS400
o 1 3 Spectrometer = DELTA2 NMR
] 2
1 oL M| Field Strength. = 9.37221[T] (400[MHz])
g < S X Acq Duration = 2.1889024([s]
] 6.9 6.8 6.7 6.6 X Domain = 1H
] X Freq = 399.03472754 [MHz]
S X Offset = 5.0[ppm]
< 1 gn X Points =.16384
B ) ;ﬁz . X Prescans =1
] X: parts per Mi X_Resolution = 0.45684997[Hz]
] X Sweep = 7.48502994 [kHz]
o ] X Sweep_Clipped = 5.98802395[kHz]
o] Irr Domain = Proton
4 Irr Freq = 399.03472754 [MHz]
] Irr Offset = 5.0[ppm]
] Tri_Domain = Proton
] Tri_Freq =.399.03472754 [MHz]
o A Tri_Offset = 5.0[ppm]
‘N Clipped = FALSE
] Scans =8
] Total Scans =8
] Relaxation Delay = 5[s]
<4 Recvr_Gain = 42
o 1 Temp_Get = 18.4[dC]
Q | X 90_Width = 6.6[us]
g 1 X Acq _Time = 2.1889024[s]
'g ] X Angle = 45[deg]
= ] JL X Atn = 1[dB]
| S X_Pulse = 3.3[us]
L N I I I S e 0 L = Off
Tri Mode = Off
8.0 7.0 6.0 0 Dante_Presat = FALSE
; Initial Wait = 1[s]
= ’ Repetition Time = 7.1889024[s]
NN N NOAANEST AN — 0N — = =
LW NMm—o0 MO O N0\ \O K0S — 0 S
LeevowwvwnnE T nnaqs s N bS] <
[ O e i o ol o S ol SN L N NN o~ — S
: parts per Million : Proton
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——--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

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

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_2502_13C-1.jdf

L L L L L IR ILLLIL ILRLL

130.0

210.0 190.0

98.543

X : parts ﬁer Million : 13C

170.0

150.0

AN

143.379
143.112

140.136

133.441
129.044

128.891

+128.033

127.718

127.146
127.070

110.0

90.0

70.0

VIII[III\[1I\Iil\}\|II|||IIIl‘illl‘l\lli\\\l

50.0

L L L L LR BN L

30.0 10.0 -10.0

27.699

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
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 .

Noe Time
Repetition_ Time

L T 1 1 1 O 1 |

KND_2502_13C-2.jdf
element
single pulse_dec

CHLOROFORM-D -
13-DEC-2024 22:42:32
13-DEC-2024 18:40:07

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]
100 [ppm]

32768

(390 [MHz])

4

0.93958061[Hz]
30.78817734[kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

45

45

2[s]

60

18.3[dC]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]




- 2 -—-- PROCESSING PARAMETERS ----

1 24 dc_balance( 0, FALSE )

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

o3 2] - trapezoid3( O[%], 80[%], 100[%] )
- +7] zerofill( 1 )
S I f£ft( 1, TRUE, TRUE )

R machinephase
21 & ] e
g ] - Derived from: KND_ 2082 pure-1.jdf

- ¥ o | -

] S ‘

NERG
oF /Vi

s ol * m Filename = KND_2082_pure-2.jdf

E ~ £ \ t Author = element
S Jeo 3 =~ Experiment = single pulse.ex2

2 3827 ]
S5~ 5 Sample Id = S#442999
N gE 5] \ Q Solvent = CHLOROFORM-D

-4 = T T ° ‘ T y \C Actual Start Time = 9-DEC-2024 18:25:40
o ] 73 T4 68 67 66 ‘ Revision Time = 9-DEC-2024 16:01:49
00
— )\ ‘ Comment = single. pulse

E 5888 % 32 58 % - Data_Format ey P
o E X pmsﬁmfi\;)n u—F LR = X:pnnsperMillioné]H © Dlm—SJ',ze = 13107
O X Domain = 1H
— o Dim Title = 1H

] Dim Units = [ppm]

3 Dimensions =X <
< 7 Site = ECS 400 :
: 7 Spectrometer = JNM-ECS400

B Field Strength = 9.20197068[T] (390 [MHz])
< g X_Acq_Duration = 2.228224[s]

S_: X Domain = 1H

E X Freq = 391.78655441[MHz]

= X Offset = 5[ppm]
<o 7 X _Points = 16384 )
S X Prescans =1
— 3 X Resolution = 0.44878791[Hz]

— — X_Sweep = 7.35294118[kHz]

] Irr Domain = 1H
2—: Irr Freq = 391.78655441 [MHz]

: ] Irr Offset = 5[ppm]

3 Tri_Domain = 1H

] Tri_Freq = 391.78655441 [MHz]
< 4 - Tri_Offset = 5[ppm]

O 7 Clipped = FALSE

3 ] Scans =8

1 Total_ Scans =8
S 3
< 7 Relaxation Delay = 5[s]

7 Recvr_Gain = 48

B Temp_Get = 18.7[dC]

o 7 X_90_Width = 10.79[us]
O 3 X Acq_Time = 2.228224[s]
g 7 X _Angle = 45[deg]
<o X Atn = 1.9([dB]
5 7 J L | X Pulse = 5.395[us]
Qo L] — - . Irr Mode = Off
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e Tri_Mode = Off
K Dante Presat = FALSE
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Initial Wait < 1ls]
%;N\\H\ ‘ Repetition Time = 7.228224(s]
N VOWNONTRV—~I~N WV —O \O (=3
AR>SO T O — > 0 (=]
IT¥ITITIOaaaadny @ s
[ o o ol ol S S L =RV} N (=)
X : parts per Million : 1H '
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abundance
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e e e e

~~--- PROCESSING PARAMETERS ----
dec _balance( 0, FALSE )

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

trapezoid3( 0[%], 80[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
ppm

100[%] )

Derived from: KND 2082 13C-1.jdf

LI I I L L L L L L L L L L L L L L L L L L LN B L LA BRI

2100  190.0

98.209

X : parts per Million : 13C

170.0

150.0

130.0

/27 AN

141.967
136.493
132.983

129.492

129.339
127.537

70.0 50.0 30.0 10.0 -10.0
A |
383 2
SRS 5

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
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

Noe_Time
Repetition Time

LU O 1 A 1 1§

KND_2082_13C-2.jdf
element ’
single pulse dec

1

CHLOROFORM-D
9-DEC-2024 18:34:53
9-DEC-2024 16:02:46

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734[kHz]
1H

391.78655441 [MHz]
5 [ppm]

FALSE

31

31

(390 [MHZ])

2[s]

60

18.8[dC]
9.46[us]
1.06430464[s]
30([degl
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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30.0

20.0

10.0

abundance

0

~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
<] sexp( 0.2[Hz], 0.0[s] )
3 trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 ) ’
fft( 1, TRUE, TRUE )
o machinephase
e ) : ppm
Derived from: KND_2478_pure Proton-1-1.jdf
o] 2 .
o~ - . 5 1
7’ Filename = KND_2478_pure_ Proton-1-2.
24 Author = element
Experiment = proton. jxp
3 ) . \A : Sample Id = KND_2478_ pure
£ J : . Solvent = CHLOROFORM-D .
2o \..W_J\; . Actual_Start Time = 9-DEC-2024 14:21:25
7S EA EA oA B 7o P P g X Revision Time = 9-DEC-2024 16:40:11
/////\ Comment = single_pulse
Data_Format = 1D COMPLEX
N83888e g e R Dim_Size = 13107
XEE&%%&%Q}_‘:%MS S & X Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
Spectrometer = DELTA2 NMR
Field Strength = 9.4073814[T] (400[MHz])
X Acq_Duration = 2.18103808([s]
X Domain = 1H
X Freq = 400.53219825[MHz]
X Offset = 5[ppm]
X Points = 16384
X Prescans =1 .
X Resolution = 0.45849727 [Hz]
X_Sweep = 7.51201923[kHz]
X Sweep_ Clipped = 6.00961538[kHz]
Irr_Domain = Proton
Irr Freq = 400.53219825[MHz]
Irr_Offset . = 5[ppm]
Tri_ Domain = Proton
Tri_Freq = 400.53219825[MHz]
Tri_ Offset .= 5[ppm]
Clipped = FALSE
Scans =8
Total_ Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 48
Temp_Get = 17.9[dC]
X 90_Width = 6.7[us]
X Acq_Time = 2.18103808[s]
X _Angle = 45[deg]
J J X Atn = 0.8[dB]
. X Pulse = 3.35[us]
- L l Irr_Mode = off
5 e e e e e e L B gri_Moge =g§£SE
ante Presat =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Initial Wait = 1rs]
///N\\\\ ‘ ) Repetition Time = 7.18103808([s]
NV TOADO N A0 <t < =
NSO 0NN A — O — = 00 ) S
ML AO «” @ <
e o N S S R e N — (=
X : parts per Million : Proton
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abundance

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

0.1

v b b b b e b v b b b b v Lo

0

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

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

zerofill( 1)

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_2478_13C-1.jdf

WM

T e e e L L L L L L LB NI BRI BB
I I I T T I I T I ] I T I I I I

140.0

ZAN

220.0 200.0 180.0

98.715

X : parts per Million : 13C

160.0

154.299 —

143.569

131.752
128.252
126.574
126.097

120.0

100.0

80.0

AN

77.484
77.160
76.836

60.0

40.0

35.052 7™

L L BRI L

31.266

27556 —

20.0

0

-20.0

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

Irr Offset
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

Noe_Time
Repetition Time

L | 1 1 I 1 1§

KND_2478_13C-2.jdf
element
single pulse dec

CHLOROFORM-D
9-DEC-2024 20:07:16
9-DEC-2024 16:41:34

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]
5[ppm]

FALSE

72

72

2[s]

60

19.5[dC]
9.46[us]
1.06430464[s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464[s]

S89




o B —-—- PROCESSING PARAMETERS ----
P 24 dc_balance( 0, FALSE )
— ] sexp( 0.2[Hz], 0.0[s] )
B trapezoid( O[%], O[%], 80[%], 100[%] )
1 zerofill( 1)
S 1 < fft( 1, TRUE, TRUE )
SE 3 NQ machinephase
] 7N rde .- :
o3 o t{g& _— Derived from: KND_2504_pure Proton-1-1.jdf
‘_:__ ] S
(=N 2] Filename = KND_2504_pure Proton-1-2.
— Author = element
— ]
1] Experiment = proton.jxp
] Sample Id = KND_2504_pure
o E - Solvent = CHLOROFORM-D
o~ —1 Actual_Start Time = 14-DEC-2024 10:36:40
1 Revision Time. = 14-DEC-2024 10:24:36
EF
1% Comment = single pulse
o427 Data_Format = 1D COMPLEX
] Tee 79 78 77 76 75 74 73 72 71 70 69 68 67 Dim Size = 13107
] : X Domain = Proton
d )\ M Dim Title = Proton
o 1 Dim Units = [ppm]
~ g8 g8 83 g LS Dimensions =X
] X : par®s per Million : Proton ~ 7 T = e Spectrometer = DELTA2 NMR
3 Field Strength = 9.4073814[T] (400[MHz])
< X Acq Duration = 2.18103808[s]
\© 7 X _Domain = 1H
] X Freq = 400.53219825[MHz]
] X Offset = 5[ppm]
o ] X Points = 16384
v X Prescans =1
] X Resolution = 0.45849727[Hz]
E X_Sweep = 7.51201923[kHz]
7 X Sweep Clipped = 6.00961538[kHz]
< Irr Domain = Proton
<3 Irr Freq = 400.53219825 [MHz]
B Irr Offset = 5[ppm]
7 - Tri_Domain = Proton
o ] Tri_Freq = 400.53219825[MHz]
on Tri_Offset = 5[ppm]
] Clipped = FALSE
] Scans =8
o 3 Total_ Scans =8
a7 Relaxation Delay = 5[s]
] Recvr_Gain = 50
] - Temp Get = 17.8[dC]
® o 7 X _90_Width = 6.7[us]
O — 7 X Acq_Time = 2.18103808([s]
g ] X Angle = 45[deg]
B , - X Atn = 0.8[dB]
B ’ X Pulse = 3.35[us]
é o L L uLN&L——JL J Irr_Mode = Off
’.KH(xl,[[H.y.‘,.y|1.[..u,.‘..yH..H|.,.\l..,.|rv..\..i»[H,..,.1.|H.H>.H‘HHH,\.\.;.u.\.rl..ugriEMoge . =g§§SE
g ante Presa =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Tnitial Wait — 1ils] ,
/\ /\\\L\ ’\ ‘ ‘ \ } Repetition Time = 7.18103808[s]
00 00 00 [~ N N <t %0 0O — o o
QA ANV~ O —~ I~ on — [ =
BRI B o < \n <
[ R S R N N — (=
X : parts per Million : Proton

S90




S—: 2 ---- PROCESSING PARAMETERS —----_

N dc_balance( 0, FALSE )

1 2 - sexp( 2.0[Hz], 0.0[s] )

7 trapezoid3( 0[%], 80[%], 100[%] )
—J =] zerofill( 1) v
— fft( 1, TRUE, TRUE )

E ~ ] - & machinephase

E AP =

1 ] e 4
S 4 ° - fla \ Derived from: KND_2504_13C-1.jdf
— | \3

1 39 NN.'*(E

1 3 . ‘\

g 3 T Filename = KND_2504_13C-2.3jdf

1 24 Author = element

1 Experiment = single pulse_dec

1 <] I Sample Id =1 '

0o . Solvent = CHLOROFORM-D
o3 ~1 Actual_Start Time = 14-DEC-2024 16:16:11

] g Revision Time = 14-DEC-2024 10:26:15

13

EE""W WWWW’\N Comment = single pulse decoupled ga
=3 1450 1410 1390 1370 1350 1330 1310 1290 Data_Format = 1D COMPLEX
S A Dim_Size = 26214

] X Domain = 13C

7 Dim Title = 13C

7 g 82 Dim Units = [ppm]

o4 3 22 Dimensions =X
S g per Million : T3C” Site = ECS 400"

B Spectrometer = JNM-ECS400 !
v ] Field Strength = 9.20197068[T] (390[MH=z])
= X _Acq_Duration = 1.06430464[s]

] X Domain = 13C

7 X Freq = 98.51479726 [MHz]

] X Offset = 100 [ppm]
< E X Points = 32768
=% X _Prescans =4

4 X Resolution = 0.93958061[Hz]

3 X_Sweep = 30.78817734 [kHz]

] Irr Domain = 1H
7 Irr Freq = 391.78655441 [MHz]
S Irr Offset = 5[ppm]

] Clipped = FALSE

] Scans = 52
~ ] Total_Scans =52
ST .

] Relaxation Delay = 2[s]

] Recvr_Gain = 60

] Temp_Get = 18.4[dC]

— ] X_90_Width = 9.46[us]
= X Acq_Time = 1.06430464[s]
© b X Angle = 30[deg]
8 ] X Atn = 4.9[dB]
g X_pulse = 3.15333333[us]
=] o ™ Irr Atn Dec = 22.45[dB]
g ' Irr Atn Noe = 22.45[dB]
..g . Irr-Noise = WALTZ
!I[llrl|v||vl||||‘1|1|||||l|ll||]\||||1|\|||||4||||I|\||I[|1|||v\|\|||\|‘|>1|‘|||||\\|[|\|1‘14\\‘\lll‘\llw|\|\<||\\1xl\l‘\lDe?OPPling. = TRUE
2200 2000 1800 1600 1400 1200 1000 8.0 600 400 200 0 20,0 Indtial Wait = 1ls)
Noe_Time = 2[s]
‘ Repetition Time = 3.06430464[s]
o &~ O O\ O M <+ O 0 0 O
O A O ® — N QD 0 O " — <
2. ERI=RT N 23
N — 00 00 O\ 00 0 =~~~ o N
i D N SR EuESESES -~~~ SRS
— :‘-4' o p— g g g
X : parts per Million : 13C
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abundance

5.0

4.0

3.0

2.0

1.0

---— PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill({ 1, TRUE )
££t( 1, TRUE, TRUE )

machinephase
ppm

EUFICHI3E: : SHO-068-pure2_Proton-1-1.3jdf

X : parts per Million : Proton

] o]
a
4l =l
o
| o] p
4 - &
<« > ]
d S M
1 Q
i = 2]
- <]
4 &
1. - e
<
N o] \’e‘
4 . N
=l 3 U =]
10 o]
_30_ - 8
118 g g
2
1155 : PSS N | B R
] 61 66 ' 31 30 N
- X - Pafs per Millioff : Prton X:pnr&\pequ X : panls per | —
! w
B <
n =
11 3
N «
n o
N o
2 <
1 =
- o k’LA_
18
41 8
118~
RS
- 7{3
. g 3§3 -
— X : parts per Millio# : Proton
i ) l S A o
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
00 I~ > 3
BLTaIS223 & 2 e 8
T ITANO QNN < @ wy =
[ S SR S SN SNEVCRV RV RV ) N — =

Filename

Author

Experiment
Sample Id

Solvent

Actual Start Time
Revision_Time

Comment

Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength

X Acq Duration -
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

X Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
'.l‘x:i:erq
Tri_Offset
Blanking
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain

Temp Get

X _90_Width

X Acq Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante_Loop

Dante Presat
Decimation Rate
Initial Wait
Phase
Presat_Time
Presat_Time Flag

L 1 I

L R TA

L T T O

[N 1 O 1 I '}

SHO-068-pure2 Proton-1
element -
proton_auto. jxp
SHO-068~-pure2
CHLOROFORM-D
6-JUL-2024 15:04:25
1-AUG-2025 16:34:50

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

DELTA2 NMR

9.2982153[T] (400[MHz]
2.20725248(s}
Proton
395.88430144 [MHZ]
5[ppm]

16384

1

0.45305193[Hz]
7.42280285[kHz]
5.93824228[kHz]
Proton
395.88430144 [MHZ]
5{ppm]

Proton
395.88430144 [MH=z]
5[ppm]

2.0[us]

FALSE

8

8

5(s]

66
19.8[dC]
6.34[us]
2.20725248(s]
45[deg]
5[dB]
3.17[us]
Off

Off

500
FALSE

[}

1[s]

{o, %0, 270, 180, 180,
S[s]

FALSE

S92




abundance

3.0

2.0

1.0

0

abundance
9

T
1220

1
o
% om
Ria1.662

B

A

)

Wie,

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

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

££t£( 1, TRUE, TRUE )

machinephase
Ppm

BUFICHEE: -

SHO-068-13C-1.3df

et a

LA L O L L L L LB B BRI |

210.0200.0190.0180.0170. 0]600!500140 01300120011001000900 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

198.228

X : parts per Million : 13C

|

151.762
144.304

TTTT

TTTT

TTTT

129.921 7
122.034
121.662

TTTT

A

111.657

LN LR NN U B |

llillllll'lll’l'l|IX][IlI[II|IIll}lllf!([illl'lll['[l

AN

77.484
77.160
76.836

39.897 7

27.003 7

-10.0-20.0

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

X1 { 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
X2 Acq_’h.me

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr ] Atn Noe
Irr ] No:.se
Decoupling
Initial Wait
Noe

Noe Time
Repetition Time

BEEEEREEEENER [}

L I ()

Wwwnnwwnn

L T T T 11 T

SHO-068-13C-2. jdf
element

single pulse dec
1

CHLOROFORM-D
3-0CT-2024 22:59:55
1-AUG-2025 16:37:56

single pulse decoupled gat;
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

200

200

2(s]

60

19.7[dC]
9.46[us]
1.06430464(s]
30[deg}
4.9([dB]
3.15333333[us]
22.45[4B)
22.45[dB]
WALTZ

TRUE

1(s]

TRUE

2(s]
3.06430464 (s8]
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9.0 10.0 11.0

8.0

7.0

ces b b b b el

6.0

5.0

4.0

lIlllllI|IlIII\llll!l!!lIlll'!llllll(!lllll|

X Resolution
X s

L U 1 I O 1 1

—=-~- PROCESSING PARAMETERS ----
By 24 i do_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
A4 ° - trapezoid{ O[%], O0[%], 80[{%], 100[%] )
=X zerofill( 1, TRUE )
£fft( 1, TRUE, TRUE )
o] machinephase
b p ppm
2 o] EUFICHIE: : SHO-069-pure_Proton-1-1.3df
- .
| N M
{ S : el )
: Filename = SHO-069-pure Proton-1-2.3jdj
=8 ( a’ Author = element
8 } g _J Experiment = proton. jxp
3] 27 - Sample Id = SHO-069-pure
3 2 ] w7 Solvent = CHLOROFORM-D
80 70 78 76 ! ' 68 Actual_Start Time = 25-JUL-2024 11:05:25
2] Revision Time = 1-AUG-2025 16:52:15
] ’ H l ’ Comment = single pulse
Z 3IRIE Data Format = 1D COMPLEX
X pm'%perMiﬂion Profin® R & Dim Size = 13107
X_Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
" Site = JNM-ECS400
§ Spectrometer = DELTA2 NMR
-1 ' .
T Field Strength 9.37221[T] (400[MH=z])
25 24 X _Acq Duration 2.1889024 [s]
X Domain 1H
X Freq 399.03472754 [MHz]
X Offset 5.0(ppm]
X Points 16384
X Prescans 1

0.45684997[Hz]
7.48502994 [kHz]

X _Sweep_Clipped 5.98802395 [kHz]
Irr_Domain Proton
< Irr_Freq 399.03472754 [MHz]
D) Irr Offset 5.0 [ppm]
Tri_Domain Proton
Tri_Freq 399.03472754 [MEz]
Tri_Offset 5.0[ppm]
< Clipped FALSE
CON A Scans 8
] Total Scans 8
] Relaxation Delay = 5[s]
] Recvr_Gain = 44
o ™ Temp Get = 22[dC]
a E X 90 Width = 6.6[us]
< E X Acq Time = 2.1889024[s]
2 7 J X Angle = 45[deg]
3 ] n J X Atn = 1[dB]
2 o— I " X Pulse = 3.3[us]
B L e e ot e e TTT T T T TT T T T T T[T T T T T T T T T [T T T T T T T T T [T T LT T T T T T [T T T 7t T T T T [T I T T T T r T T[T T T T T T T T T[T T T T T T T 7T Trr Mode = Off
8.0 7.0 0 Tri_Mode = Off
Dante Presat = FALSE
AN ] o EEELE
’ Repetition Time = 7.188%024[s]
T TN N0 — OD — o~ f=] .
WOTOODOYnd—0 OQ ) ~ =3
QR XN WA 0o =< b <
I O T N o o S o SN o~ — o
X : parts per Million : Prot
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abundance
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.}

sy b by s by b e e b v s b s e Lo s e Lo

.

0.5 0.6 0.

.04

0.2 0.3

0.1

0

T
1350

12350

123.359

T

PIRT—————————

—~-— 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
rpm

BAUFICH3%E: : SEO-069-13C-1.3df

- ——

LI L

98.248 —

X : parts per Million : 13C

TTTTTTTY

210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0. 30.0 20.0 10.0 0

L B e L B L L L L B LB BRI L LI L L BLELALNL UL BLRLRLIL ILELIL N

N

143.350
134.194
133.145

131,781
130274
128.662
128.481

127.718

127.289
127.079
126.678
123.359

AN

77.484
77.160
76.836

-10.0-20.0

27489 —

Filename
Author
Experiment
Sample Id
Solvent

Actual Start Time

Revision Time

Field Strength
X Acq Duration
X _Domain

X Freq

X Offset

X Points

X Prescans

X _Resolution

X Sweep

Irx Domain

Irr_ Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Recvr_Gain
Temp_Get
X 90 Width

Noe_ Time
Repetition_ Time

LI A

oo ww

[T 1 I I 1

L T T T 1 (R T

SHO-069-13C-2. jdf
element
single pulse dec

CHLOROFORM-D
16-0CT-2024 02:45:29
1-AUG-2025 16:59:21

single pulse deccupled gat{
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

1

0.93958061 [Hz]
30.78817734 [kHz]
1E

391.78655441 [MEz]
5{ppm]

FALSE

153

153

2(s]

60

19.6[dC]
9.46[us]
1.06430464(s]
30{deg]
4.9[dB]
3.15333333[us]
22.45([dB]
22.45([dB]
WALTZ

TRUE

1(s]

TRUE

2([s]
3.06430464([s]

S95




1 =3 ~--- PROCESSING PARAMETERS ----
NRE! dc_balance( 0, FALSE )
AGE sexp( 0.2[Hz], 0.0[s] )
]z trapezoid( 0[%], O0[%], 80[%], 100[%] )
1 3 ) zerofill( 1 )
=7 . fft( 1, TRUE, TRUE )
1 24 machinephase
1 24 ppm
=2 p Derived from: KND_ 1831 pure Proton-1-1.jdf
H i te
] < §
] E (
Jga] Filename = KND_1831_pure Proton-1-2.
5° ~ Author = element
NERE - \‘/\ Experiment = proton. jxp
q % e . ; T : T : T . Sample Id = KND_xxx_pure
i 8.7 86 8.5 8.4 83 82 8.1 80 Solvent — CHLOROFORM-D
il Actual_ Start Time = 9-DEC-2024 11:49:40
i Revision Time = 9-DEC-2024 18:02:31
< g g g.g §8 %Bgzg=saz  k3gan . '
) X: partsher Miffion : Proton % % ® @ 66 o X6 X6 6 0 0RGwH Comment = single pulse
Data Format = 1D COMPLEX
i Dim Size = 13107
i _ X Domain = Proton
Dim Title = Proton
b Dim Units = [ppm]
b Dimensions =X
i Spectrometer = DELTA2 NMR
Field Strength = 9.4073814[T] (400[MHz])
] X Acq Duration = 2.18103808([s]
b X Domain =1H
< X Freq = 400.53219825 [MHz]
| X _Offset = 5[ppm]
X _Points = 16384
) E X Prescans =1
7 X Resolution = 0.45849727[Hz]
i X Sweep = 7.51201923[kHz]
i X Sweep_Clipped = 6.00961538[kHz]
Irr Domain = Proton
7 Irr Freq = 400.53219825[MHz]
b Irr_ Offset = 5[ppm]
B Tri_Domain = Proton
4 Tri_Freq = 400.53219825 [MHz]
S | Tri_Offset = 5[ppm]
— Clipped = FALSE
7 Scans =8
1 Total_Scans =8
i Relaxation Delay = 5[s]
Recvr_Gain = 50
7 Temp_Get = 18[dC]
© b X 90_wWidth = 6.7[us]
Q i X Acq_Time = 2.18103808([s]
s | . X_Angle = 45[deg]
k= : J X Atn = 0.8[dB]
] X Pulse = 3.35[us]
é o Pt - - —— VS T Irr Mode = off
[.[..H[w..y.u,.w.,.m....[x.ry..y..|\.ymu..[.xHy...y'...Hu'.,1.\.{l.Hx[1.y...\..|u\.....\,u.\Tri_Mode =ngisx:
: R Dante Presat =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Initial Wait = 1[s]
I /{%K / /\ : ’ ‘ Repetition Time = 7.18103808(s]
SV O A — O O < o) (=
SN — 0 N O S O < Nad . S
QNN == O N < y N <
00 00 00 00 00 00 OO, o~~~ ~ — =)
X : parts per Million : Proton

S96




abundance

1.0

0.9

0.7 0.8

0.6
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0.3 0.4 0.5
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s e b b b Lo

0.1

0

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

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

zerofill( 1 )
££e( 1,
machinephase
ppm

TRUE, TRUE )

Derived from: KND 1831 13C-1.jdf

pal|
S
=+
S
] -
S
o
=
8
]
: \WWW
5
_go—\
[3‘3.0 |3I2v0 [3‘1 0 132).0 12‘9.0 ]2%.0 . 12‘7.0 12‘6,0 12‘5.0 lzk.U 12‘30 12‘2.0
g 8§ 8§ % 328 8 & gez  Bgg ¢ ]
o = & & 888 & S 888 838 3 a
X : parts per Million : 13C - = U T - i -t - -
f }
Ll X i i TR T i) I |
, | I LUk i bk il FER TR il
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//;::5::3555222%;9%%%5533;:>\. /)#\
[ g LN UITAAOOOoOWLM NN TN — <+ <t O O N
\O NNV NNOR--WVHn O 0 \O N v
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0 AN = O 0000 ONWLITA ~ >~ \O 0
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X : parts per Million : 13C

Filename
Author
Experiment
Sample Id
Solvent

Actual_sStart 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
Clipped

Scans
Total_Scans

. Relaxation;Delay

Recvr_Gain
Temp_Get

X 90_Width
X Acq_Time
X Angle

X Atn

X Pulse

i Irr_Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial_ Wait
Noe

Noe_Time
Repetition Time

KND_1831_13C-2.3jdf
element
single pulse dec

1

CHLOROFORM-D
9-DEC-2024 17:59:04
9-DEC-2024 18:03:20

single pulse decoupled ga
1D COMPLEX

26214

13C

13C

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464([s]
13C
98.51479726 [MHz]

100 [ppm]

32768

4 .
0.93958061[Hz]
30.78817734 [kHz]

1H

391.78655441 [MHz]

5 [ppm]

FALSE

62

62

(390 [MHZ])

2[s]

60

19.6[dC]
9.46[us]
1.06430464[s]
30 [deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]

S97.




8.0 9.0

ce b b v b b e b v b e b b s

7.0

6.0

5.0

4.0

3.0

2.0

1.0

abundance

0

o b ey

. ——-- PROCESSING PARAMETERS ----
Rk dc_balance( 0, FALSE )
<4 sexp( 0.2[Hz], 0.0[s] )
o] trapezoid3( 0[%], 80[%], 100([%] )
= - | zerofill( 1 )
3 f£fft( 1, TRUE, TRUE )
<3 machinephase
i ppm
2
~ -
=E P. ’ Derived from: KND_ 2131 pure-1.jdf
SE A)\/\/ ‘
g
e A
2
<< : . : ?q = Filename = KND_2131_pure-2.3df
76 75 74 1 ' Author = element
Experiment = single pulse.ex2
i Sample Id = S#465571
¢ na  w 2 3 e sssaes ’ Solvent = CHLOROFORM-D
2 To 3 2 % 3 2IERER .
X parfS peF\fillion : fi1 NN RPN Actual_Start Time = 9-DEC-2024 19:03:20
Lsialis : Revision_Time = 9-DEC-2024 19:12:38
o
o pag Comment = single pulse
24 =] Data_ Format = 1D COMPLEX
- i Dim Size = 13107
e X Domain = 1H
29 Dim Title = 1H
o] ik S Dim Units = [ppm]
- <] ’ Dimensions =X,
it Site = ECS 400
o7 =] Spectrometer = JNM-ECS400
“ 2
o =]
- g -] g Field Stréngth = 9.20197068[T] (390[MHz])
E £° U\,,/\ i L X_Acq Duration = 2.228224[s]
e . s ] o X_Domain = 1H
27 o 09 — , X Freq = 391.78655441 [MHz]
- X Offset = 5[ppm]
) \ X Points = 16384
woo ot X Prescans =1
22% 583 X _Resolution = 0.44878791[Hz]
X :partsper X DS pef X _Sweep = 7.35294118[kHz]
Irr Domain = 1H
Irr Freq = 391.78655441[MHz]
Irr Offset = 5[ppm]
Tri_Domain = 1H
Tri_Freq = 391.78655441 [MHz]
] Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 54
Temp_Get = 18.4[dC]
X _90_Width = 10.79[us]
X Acq_Time = 2.228224]s]
X Angle = 45[deqg]
X Atn = 1.9[dB]
‘ . Ju i X Pulse = 5.395[us]
E— L] 1] Irr_ Mode = Off
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T [ T T e | Tri_Mode =g§§SE
8.0 70 - 60 5.0 4.0 3.0 2.0 1.0 0 -1.0  |Dante Presat - FALS
=\ A AN
'
OV ANTONVOA— O == NNt O VO =)
Bolih¥IIAI & =85 R8HIREES S
N L T SO SN S SN RN) NN AN _—_———O O O =)
X : parts per Million : 1H




abundance
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1
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—--—- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%],

zerofill( 1)

£ft( 1, TRUE, TRUE )

machinephase
ppm

80[%],

100[%] )

Derived from: KND_2131 13C-1.3jdf

X : parts per(\l\I/Iillion :13C

1 @] ‘
1 s
- bl
1 <= ‘
. | %
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1 5]
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1 g iz 383 & 3
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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
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

Noe_Time
Repetition Time

L | T O | Y O

KND_2131_13C-2.jdf
element
single pulse dec

CHLOROFORM-D
9-DEC-2024 19:13:26
9-DEC-2024 19:15:27

single pulse decoupled ga
1D COMPLEX

26214

13¢c

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]
5 [ppm]

FALSE

44

44

2[s]

60

18.6[dC]
9.46[us]
1.06430464([s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]




T

o1 = - ~--~ PROCESSING PARAMETERS ----
o] 4 -3 dc_balance( 0, FALSE )
1. =3 hE sexp( 0.2[Hz], 0.0[s] )
B I “] N Q trapezoid( 0[%], O[%], 80[%], 100[%] )
1 -3 « zerofill( 1, TRUE )
1 24 -3 ( ££t( 1, TRUE, TRUE )
o 1 =4 =9 /_S machinephase
o0 ] = 2 4 ppm
1 =4 24 M’e—e ; .
1 = s Derived from: KND_2508_pure Proton-1-1.jdf
. i g- =¥ *L
N ~ =4
- = o
1 0 1
o1 39 °
| 34 Filename = KND_2508_pure Proton-1-2.j
] =3 = Author = element ’
L - Experiment = proton. jxp
1 <3 = Sample Id = KND_2509_pure
1S4 357 Solvent = CHLOROFORM-D
o ‘§;J L_?s,;_ L Actual_Start Time = 16-DEC-2024 19:46:11
N -0 _go‘ Revision Time = 8-JUL-2025 16:42:49 .
E 81 8o 79 78 70 69 68 67 66 65 64 63 Comment: = single_pulse
E Data_Format = 1D COMPLEX
] / /H )\ )\ Dim Size = 13107
1 =2 §E 2BEg 3% 28 XTDomaju.n = Proton
S:' -1 X : parts per Million : Proton e X\élﬁr :f”er MifliSh : Proton e g::x:g::t: : I[’;;:l]on
] Dimensions =X
] Spectrometer = DELTA2_ NMR
] Field_ Strength = 9.4073814(T] (400([MHz])
o A X Acq Duration = 2.18103808[s]
< ] X Domain = 1H .
b X Freq = 400.53219825[MHz]
] X Offset = 5[ppm]
1 X Points = 16384
] X_Prescans =1
] X Resolution = 0.45849727[Hz]
<] | X_Sweep = 7.51201923[kHz]
N X Sweep Clipped = 6.00961538[kHz]
B Irr Domain = Proton
] Irr_Freq = 400.53219825[MHz]
9 Irr Offset = 5[ppm]
1 Tri_Domain = Proton
(=3 Tri_Freq = 400.53219825[MHz]
] Tri_Offset = 5[ppm]
] Clipped = FALSE
4 Scans =8
] Total_Scans =8
o ] Relaxation Delay = 5[s]
= Recvr_Gain = 46
N Temp_Get = 17.6[dC]
] 1 X 90_Width = 6.7[us]
2 X Acq_Time = 2.18103808(s]
_g 1 X Angle = 45[deg]
s 1 - J J J X Atn = 0.8[dB]
3o L JL.~ L . L \ NI X Pulse = 3.35[us] )
< Irr Mode = Off
T rrrrorrorrT | LA B E B I B B B [ LRI N B R N B N ’ L L L L | T rr T l LR L L L | TTrr T | L L L L ‘ LI BN I B S A B B | 1 LN N B BN I B B B | ] LI N Tri_Mode = off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Dante Presat = FALSE
Initial Wait = 1[s]
/) /t //ﬂ\ \\ ‘ ] } Repetition Time = 7.18103808[s]
AN AT =0 NNnO o) 0 (=
NOAD>NORNPISO I T O ® S 0 S
=T E RN R XA ) s <
06 00 I~ BN I~ \O O '8 O O O O O n — =
X : parts per Million : Proton

S100




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

sexp( 2.0[Hz],

zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )
 machinephase
ppm

0.0[s] )
trapezoid3( O[%], 80[%],

100([%] )

Derived from: KND_2508_ 13C-1.jdf

L B L L L L L L L LN L LB ALY L

-10.0-20.0

LI L O L I I B L

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

) o o> o Ao, = <+ Q0 =3
o % o % O n = © O IS
-. —~ R N 0.0 < < — % o)
~ < 00 <f S o<t =3 ~ o~ 9 v
~ O 0" A == S ~ >~ n
— —_—— — - - —

X : parts peerlllon 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 Strength
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_wWidth

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 | | (Y 1

KND_2508_13C-2. jdf
element-
single pulse dec

CHLOROFORM-D
17-DEC-2024 01:40:40
8-JUL-2025 17:37:28

single pulse decoupled gaty
1D COMPLEX

26214

13C

13C

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464[s]
13c
98.51479726 [MHz]
100([ppm] - -

32768

4

0.93958061[Hz]
30.78817734[kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

50

50

(390 [MHZz])

2[s]

60

18.4[dcC]
9.46[us]
1.06430464[s]
30[deg]
4.9[dB]
3.15333333[us]
22.45[dB]
22.45[dB]
WALTZ

TRUE

1(s]

TRUE

2[s]
3.06430464[s]

S101




9.0

1.0

s by iy

8.0

abundance

1.0

abundance

7.0

7.9

T

6.0

5.0

4.0

3.0

2.0

1.0

v b v besvn e S b v o D b

1

abundance

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

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

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

fft( 1, TRUE, TRUE )

machinephase
rpm '

.| Derived from: ll_ProEon-l—l.jdf

8.
2 28 g2 2252 3 &
 phrts il X : parts per Millioh “Pfofon ™ T
3
H
3
<
7.39 738 7.37 7.36 7.357.34 7.33 7.32
oe
Se
4
lon
// ) A /N
\O-\O — Q) >V~ 00 QN0 I~ o Nd (=
<t o SO0 VWV TN oO [ \O S
S ® %% Mm@ maq o © S
oo o0 o> o — (=)
X : parts per ion : Proton

Filename = 11 Proton-1-2.3jdf
Author = element
Experiment = proton. jxp

Sample Id =11

Solvent CHLOROFORM-D

Actual_Start Time
Revision Time

12-JUL-2025 19:53:21
21-JUL-2025 16:36:51

Comment = single pulse
Data Format = 1D COMPLEX
Dim Size = 13107

X Domain = Proton

Dim Title = Proton

Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

Field Strength
X Acq_Duration

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

X Domain = 1H

X Freq = 399.03472754 [MHz]
X Offset = 5.0[ppm]

X Points = 16384

X Prescans =1

X Resolution
X_Sweep
X Sweep Clipped

0.45684997 [Hz]
7.48502994 [kHz]
5.98802395[kHz]

Irr Domain = Proton

Irr_ Freq = 399.03472754 [MHz]
Irr Offset = 5.0[ppm]
Tri_Domain = Proton .
Tri_ Freq = 399.03472754 [MHz]
Tri_ Offset = 5.0[ppm]
Clipped = FALSE

Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 42

Temp Get = 22.5[dC]

X 90_Width = 6.7[us]
X_Acq_T:.me = 2.1889024(s]
X Angle = 45[deg]

X Atn = 1[dB]

X Pulse = 3.35[us]
Irr_Mode = Off
Tri_Mode = Off

Dante Presat = FALSE
Initial Wait = 1[s]
Repetition Time = 7.1889024([s]




abundance
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0.02

0

0.18
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——--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],

0.0[s] )

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

zerofill( 1, TRUE
£fft( 1,
machinephase
ppm

)

TRUE, TRUE )

Derived from: 11_13C_Carbon-1-1.jdf

VARANZAN

165.768

X : parts per Million : Carbon13

157.343
155.337
149.988
149.405
138.487
137.054
124.206
122.840
121.273
120.423

A

77.475
77.160
76.835

52.725
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220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

-10.0-20.0

Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time
Revision Time

Comment

Data Format
Dim_gize

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
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_ Get

X 90 _wWidth

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec

Irr Atn_Noe

Irr Noise

Irr Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

B T T T T T R R

LI 1 T

L | 1 O 1 1

11_13C_Carbon-1-2.3jdf
element

carbon. jxp

11_13c

CHLOROFORM-D
12-JUL-2025 20:09:40
21-JUL-2025 16:42:35

single pulse decoupled gat
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECS400
DELTA2_NMR

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

13cC
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

123

123

2[s]

50

22.5[dC]
11.8[us]
1.04333312[s]
30[deg]
5.4[dB]
3.93333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115[ms]
TRUE

1[s]

TRUE

2[s]
3.04333312[s]
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X : parts per Million: Carbon13 -

]
84
o
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8.525

= &8 3
b X : parts per Million : Carbon3 *

0.
64.407
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58.600
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L3 (TF—dan) -

—=-< PROCESSING PARAMETERS ----
dc _balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%],

zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )

machinephase
ppm

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

Derived from: 13 13C _Carbon-1-1.jdf

LN L L O L L L L L L L L L L I L A

210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

o0
=
=
<
O
-

X : parts per Million : Carbon13
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77.485
76.835
71.505
70.139
68.525
64.407
58.600

LU L L L L L L B I L E A

-10.0-20.0

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

X _Sweep_Clipped
Irr_Domain

Irr Freq
Irr_Offset
Clipped

Scans

Total Scans

Relaxation Delay

-Recvr_Gain

Temp_Get

X 90 _wWidth

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec
Irr Atn_Noe
Irr Noise
Irr_ Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition Time

woww o wnnn

LT | | I O 1 R T

L (1 1 | O [ 1 B 1

13_13C_Carbon-1-2.jdf
element

carbon. jxp

13 _13c

CHLOROFORM-D
12-JUL-2025 23:08:41
21-JUL-2025 18:42:53

single pulse decoupled gat
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

1245

1245

2[s]

50

22.2[dcC]
11.8[us]
1.04333312(s]
30[deg]
5.4[dB]
3.93333333[us]
25.823[dB]
25.823[dB]
WALTZ
0.115[ms]
TRUE

1[s]

TRUE

2[s]
3.04333312([s]

S104




——--- PROCESSING PARAMETERS ----
=5 dc_balance( 0, FALSE )
° - sexp( 0.2[Hz], 0.0[s] )
=5 27 trapezoid( O[%], O[%], 80[%], 100[%] )
n zerofill( 1, TRUE )
o 2] ? fft( 1, TRUE, TRUE )
S g g ] /K - N ’ machinephase
7 <] - ppm
3 & /Q\J (‘ﬁn { )
== o @(«<§(!> Q'\ Derived from: 13_Proton-1-1.jdf
& 2]
£ . Ls( VEQ«W\
R - ; ; ; ; ; —~ = : . » Filename = 13 Proton-1-2.3df
90 89 88 8.7 86 85 84 79 78 . Author = element
Experiment = proton. jxp
: Sample Id = 13
2 23 =8 §§ gmnon® ne o Solvent ) = CHLOROFORM-D
X partSper Milliofe Broton == o X:pansnchiEo ;n: ze oz Actgai!._stal.:‘t_'l‘lme = 12-JUL-2025 22:10:38
= s s Revision_Time = 21-JUL-2025 18:40:43
"
%' Comment = single pulse
=) =] 2 Data_Format = 1D COMPLEX
87 & a . Dim Size = 13107
24 27 X Domain = Proton
: - Dim Title = Proton
EE =7 Dim Units = [ppm]
7 =3 _ Dimensions =X
é 357 Spectrometer = DELTA2 NMR
E_] £=1 Field Strength = 9.4073814[T] (400 ([MHz])
T h T T T T X Acq Duration = 2.18103808[s]
46 39 3.8 37 34 ¥ Domain = 1H
)H ') \ )‘t X Freq = 400.53219825 [MHz]
X Offset = 5[ppm]
£ 8% 3 332 53 538 & R3% 2 X_points = 16384
X:pan's\.licrmh&;:l’r X : parts pe?ml—fiun:l’ X:pa’ﬂ';ﬁrf\'ﬂ.mﬁ:ﬂ “Proton - X—Prescan_s =1
X _Resolution = 0.45849727[Hz]
. X Sweep = 7.51201923[kHz]
o X Sweep Clipped = 6.00961538[kHz]
=) Irr Domain = Proton
— Irr Freq = 400.53219825 [MHz]
Irr Offset = 5[ppm] ’
Tri_Domain = Proton
Tri_Freq = 400.53219825 [MHz] )
Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
’ Total_Scans - =8
Relaxation Delay = 5[s]
Recvr_Gain = 34 :
Temp_Get = 19.9[dC]
N X 90 _Width = 6.7[us]
2 X Acq_Time = 2.18103808(s]
< X Angle = 45[deg]
2 X Atn = 0.8[dB]
= L AV L X Pulse = 3.35[us]
% g Irr Mode = Off
L | T T 1T 1 T If!‘( LN | | rrrrrrororrT I Trrrrrrrr I T 1T 1T 17 1T 1T 11T | TT 1 1rrrror7T I L L L | Tr r T Tt L TTrrr T | L L | T T T Tri_MOde = off
9.0 8.0 7.0 6.0 5.0 40 30 2.0 1.0 0 1.0 |Dante_presat = FALSE
I 1Bl i Initial Wait = 1[s]
AN A A A M
222285 38 13898 LRSS ERERE g
QR XIS F RO 0o NN SNV OY0 N0 <
00 00 00 00 00 00 b~ BN I~ N BN B~ > T NN NN =}
X : parts per Million : Proton
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40.0

30.0

20.0

10.0

abundance

0

S ; ——--- PROCESSING PARAMETERS ----
E -3 dc_balance( 0, FALSE )
2] 29 sexp( 0.2[Hz], 0.0[s] )
S 2 trapezoid( O[%], 0[%], 80[%], 100([%] )
3 ~3 zerofill( 1, TRUE )
¥ 2 fft( 1, TRUE, TRUE )
<3 b machinephase
+ =E ppm
ST hE .
3 ¥ Derived from: KND_1852 pure Proton-1-1.jdf
2 . o]
g3 »S
ERRE g =1
g 5
£ 7 EEE
93 92 ol 90 89 83 87 86 85 84 ) . A T Filename = KND_1852 pure Proton-1-2.j
Author = element
/\ / \ Experiment = proton. jxp
Sample Id = KND_1852 pure
a8 82 2% 3383 TEY £5553% 523838 £38% 3 Solvent = CHLOROFORM-D. -
X : pas per Million : Proton 6w % &5 o o5o3edes - mnddene 2 dncne Sias e Actual_Start_Time = 15-JUL-2025 00:04:37
- Revision_Time = 21-JUL-2025 21:49:09
o] 27 : .
g S - Comment = single pulse
E . Data_ Format = 1D COMPLEX
;— 2] %— Dim Size = 13107
i o 2] ? : : X _Domain = Proton
= 7 g A\ Dim Title = Proton
&7 =k { ‘ - ' B X)) /G\/b Dim Units = [ppm]
=2 2] -—'%( het ‘ Y gﬁ Dimensions =X
22 = - @, Site = JNM-ECS400
% - —i E ER Spectrometer = DELTA2 NMR
z Z 23 :
£°7 %c— 2 L‘&' (T)EG“'4(XX)\ Field Strength = 9.37221[T] (400 [MHz])
79 78 74739758 757 736 755 754 | T o X Acq Duration = 2.1889024(s]
R 6 7.35 7.34 457 455 4353 451 . X Domain ='1H
) X Freq = 399.03472754 [MHz]
X Offset = 5.0[ppm]
%5 28 33 22 £E3E 57 7 BB A a0
X»purﬁf;\er"lhéﬁ'?mmn X: panrp?rh'/ﬁmu?!?rﬁu'ﬁ X: pnnipeerl_lrlgﬁ Proton . i:g::z;z::on ; 3.45634997[}12]
X Sweep = 7.48502994 [kHz]
X Sweep Clipped = 5.98802395[kHz]
Irr Domain = Proton
Irr Freq = 399.03472754 [MHz]
Irr Offset = 5.0([ppm]
Tri_Domain = Proton
Tri_ Freq = 399.03472754 [MHz]
Tri_Offset = 5.0[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 36
Temp Get = 23.2[dC]
X_90_width = 6.7[us]
X Acq_Time = 2.1889024[s]
) X_Angle = 45[deg]
| v L | he - it
- . - i X Pulse = 3.35[us]
||||l||l||l|\|||l((Il!ll()1ll[ll|lII(IIIIV\IVllIlilbvlsvllv’l!lll!l!llvvvrl!lll]\1}\|\IIIIIIII\1>I>|'IIII1\Vll‘lvilI;rMode = Off
9.0 6.0 5.0 4.0 3.0 2.0 - 1.0 0 -1.0 Tri_Mode = Off
Il T Dante Presat = FALSE
AIRA Mo A |
.- _ Repetition Time = 7.1889024(s]
— > o © O XV XN OIS T NNV =N N < o
N © — I VOO X0 O\OWno NNl RSN ® o S
NN l\‘”“‘ Qo N mMmamamammnonq N NN N B0 00 00 ® <
[N 00 00 b~ N I~~~ D~ SN s T FF N AN NN — =
X : parts per M1lllon Proton
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X : parts per Million: Carbon13
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A1 L

--—- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
0%,

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

fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: KND_ 1852 13C2_ Carbon-1-1.jdf

80[%]1,

100{%1 )

LI L A L B

LI L L O L L I L L L L L L L B L L LB

LI I L L L L L L I L B L

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0

[N\ 2

X : parts per Million : Carbon13

165232 —
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154.981
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149357
138.062
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125.569
124.496

121.852

120.425

ol

77.486
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RO
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Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_ Time
Revision Time

Comment -
Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength

‘| X_Acq Duration

X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X _Sweep

X Sweep_Clipped
Irr Domain
Irr Freq

Irr Offset
Blanking
Clipped
Scans

Total_ Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Atn Dec

Irr Atn Dec Calc

Irr Atn Dec Default Calc

Irr Atn Noe
Irr Dec Bandwidth Hz

Irr Dec Bandwidth Ppm

Irr_Dec Freq

Irr Dec Merit Factor
Irr Decoupling

Irr_ Noe

Irr Noise

Irr Offset Default

wwwnnun

o wwwnn

BT L | (| (T | O 1 O

LI (Y [ O B T B

KND_1852_13C2_Carbo;

element

carbon_auto. jxp

KND_1852_13C

CHLOROFORM-D
8-AUG~-2025 00:13:1
8-AUG-2025 03:50:1

single pulse decoup
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm].

X

DELTA2 NMR

9.2982153[T] (400[M
1.048576([s]
Carbonl3
99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432[Hz]
31.25[kHz]
25({kHz]

Proton .
395.88430144 [MHz]
5[ppm]

5.0[us]

TRUE

3522

3522

2[s]

50

21.3[dC]
11.5[us]
1.048576([s]
30[deqg]

9[dB]
3.83333333[us]
30.172[dB]
30.172[dB]
30.172[dB]
30.172[dB]
4.7826087 [kHz]
12.08082432[ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5[ppm]




S LR

I N ---- PROCESSING PARAMETERS --—-
oy 1 =4 39 de_balance( 0, FALSE )
d__ ~ ] z4 sexp( 0.2[Hz], 0.0[s] )
N1 ° ~ ] trapezoid( 0[%], O[%], 80[%], 100[%] )
o 1 &4 z zerofill( 1, TRUE ) .
o wl g ££t( 1, TRUE, TRUE )
— 1 ° a machinephase
o1 3 = ppm
0] °
— 1 < 2 Derived from: KND_2143 pure2 Proton-1-1.jdf
S 149 o
o~ &~ -
— 1E 7
12
R D e e e : : . .
\2 7 9.3 929 9.28 927 9.26 84 83 8.2 Filename = KND_2143 pure2 Proton-1-2.
] - Author = element
O___ /M H )\ b D Experiment = proton.jxp
2 1 SR z0gs8 s 2 \ 1 ! 7 Sample Id = KND_ 2143 pure2
[ X'paﬂspcr%ﬁl%n‘l’mmn X : parts pe:: '”:‘%;%_men s = ? =] ) Solvent = .CHLOROFORM-D
e i ' : N - Actual Start Time = 14-DEC-2024 18:58:38
R B mﬁ 0 & Revision Time = 21-JUL-2025 22:02:07
o] = . .
R ~ Data Pormat = o ComEx
] s - . ata Forma =
o1 % (%\e'(,(.ﬁk N‘Cb)( . ~ Dim Size = 13107
~ 1 2 X Domain = Proton
9 e Dim Title = Proton
<71 a Dim Units = [ppm]
=7 3 Dimensions =X
- 1 2 Spectrometer = DELTA2 NMR
S7E< Field Strength = 9.4073814[T] (400 [MHz])
1%3 X Acq Duration = 2.18103808[s]
S 1% ; : ; - ; - X Domain = 1H .
S 4 45 44 43 42 X _Freq = 400.53219825 [MHz]
] : : . “| X_Offset = 5[ppm]
27 )\ )\ X _Points = 16384
® 1 o o — - = e - o o X Prescans =1
o ] 7 8% % L =258 X Resolution = 0.45849727[Hz]
l\' — X ; patts Per Million : Proton . X_Sweep = 7.51201923[kHz]
b X Sweep Clipped = 6.00961538[kHz]
= Irr_Domain = Proton
O Irr Freq = 400.53219825 [MHz]
] Irr Offset = 5[ppm]
< Tri_Domain = Proton
] Tri_Freq = 400.53219825 [MHz]
] Tri_Offset = 5[ppm]
< | clipped = FALSE
< > Scans ‘=8
"1 - : Total Scans =8
<] —
™ ] Relaxation Delay = 5[s]
o ] Recvr_Gain = 50
~ Temp_Get = 17.9[dC]
TR _ ) ) X 90 Width = 6.7[us]
2 o ) X Acq_Time = 2.18103808[s]
S =7 X Angle = 45[deg]
2 m n Jl M m X Atn = 0.8[dB]
= 1 J ) L K X Pulse = 3.35[us]
< 27 ) o Irr Mode = Off
TTr 1111117 [ TT T rrrrr | TTr 1T 11T I Tr 1T 11T I L L L L I B | TTrTTrr T I Trrrrrororr { TTr T 1T 11 rrr I T rr 11T [ L L ’ TTr T FIr T ‘ T T 17T Tri_Mode = off
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Dante Presat = FALSE
Initial Wait = 1[s]
/I\ / \\ ‘ ’ /)\“\\ } ‘ ‘ Repetition Time = 7.18103808[s]
oW —~OoOWVwTm < DO N ==~ 00N n ~ =
DS~ OO O O S 0 %O O F —~ 0O W W o~ 0 S
NN AN o=~ N NIETT = === " ) <
AN 0 00 0 X0 o~ FTIFTTTTTFTTTTTT N — (=] o
X : parts per Million : Proton ‘
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S
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(S} By NV

---- PROCESSING PARAMETERS ----

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

ppm

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

100([%] )

Derived from: KND_ 2143 13C_Carbon-1-1.jdf

TT T T T

LA L L L L L L L 0 L L L L L L B

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

A AN

165.309 ——
161975 =
137.832 7/
127.332 —
123.672 7
52.730 7
34125 7/
26.059 —

= © O Tt
N — 0 O
0 < — % ©
[=g=} NN
" N N~~~ O
——

X:: parts per Million : Carbon13

L B L L L L L L

-10.0-20.0

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X Sweep

X Sweep_Clipped
Irr Domain
Irr_Freq

Irr Offset
Blanking
Clipped

Scans
Total_Secans

Reiaxation_pelay
Recvr_Gain
Temp_Get

X 90_width

X Acq_Time

X Angle

X Atn -

X Pulse
Irr_Atn Dec
Irr Atn Dec Calc

Irr Atn Dec Default Calc

Irr_Atn Noe
Irr Dec Bandwidth Hz

Irr Dec Bandwidth_ Ppm

Irr Dec Freq

Irr Dec Merit Factor
Irr Decoupling

Irr Noe

Irr Noise

Irr Offset Default

L | | O {1 (O 1 [

KND_2143_13C_Carbon
element
carbon_auto. jxp
KND_2143 13C
CHLOROFORM-D .
24-JUL-2025 22:20:5
29-JUL-2025 22:41:3

single pulse decoup
1D COMPLEX

26214

Carbonl3 ,
Carbonl3

[ppm]
X
DELTA2 NMR

9.2982153([T] (400[M
1.048576(s]
Carbonl3
99.54517646 [MHz]
100[ppm]

32768

4

0.95367432[Hz]
31.25[kHz]
25[kHz]

Proton
395.88430144 [MHz]
5 [ppm] .
5.0[us]

FALSE

152

152

2[s]

50

22.7[dC] -
11.5[us]
1.048576[s]
30[deg]

9[dB]
3.83333333[us]
30.172[dB]
30.172[dB]
30.172[dB]
30.172[dB]
4.7826087[kHz]
12.08082432[ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5 [ppm]




- 24 © ~--- PROCESSING PARAMETERS -—----
= o S sexp( 0.2[Hz], 0.0[s] )
2__ g— trapezoid( 0[%], O[%], 80[%], 100[%] )
4 24 zerofill( 1, TRUE ) ’
1 ££ft( 1, TRUE, TRUE )
< 1 g1 - machinephase
X = s ppm
] =
o1 & = 2] Derived from: KND 2146 Proton-1-1.3jdf
ol
— 7 o
‘ (=1
=]z 2 g
o E E E 5 3
— 1%°71 EES .1 5 Filename = KND_2146_Proton-1-2.jd
1% £ £ 5 Author = element
S 92 919 918 917 T s 83 829 828 827 b : , ; ; ; Experiment = proton_auto. jxp
— 38 37 . 36 35 34 Sample Id = KNDxx )
— ] )H K ) ‘ Il Solvent = CHLOROFORM-D
g Actual_Start Time = 16-JUL-2025 22:47:49
< 252 £5E8 . EH 88 B s nesm o |Revision Time = 21-JUL-2025 23:55:43
2 ] X:pans%e?ﬁilliun:[’rmon X : parts pe?mfﬁ%n:l’mm X:pn°r°|§°perMillion Pton g ff;:'.: P : = i: P E i s -
= S X : parts per Miffion ®-Proton Comment = single pulse
1 &7 = Data Format = 1D COMPLEX
o ] - Dim_Size = 13107
[ e X Domain = Proton
1 o Dim Title = Proton
] = Dim Units = [ppm]
S o o Dimensions =X
L =] - Spectrometer = DELTA2 NMR
i °
o 1. - - o Field_ Strength = 9.2982153[T] (400[MHz]
NG E Z. %\’f®,< ,? X Acq Duration = 2.20725248(s] .
1% B \{ X Domain = Proton
1:.1 2o A 6 =N - X _Freq = 395.88430144 [MHz]
o 1% ‘ S ﬁg o /\-\ X Offset = 5[ppm]
O ] 45 ’ X Points = 16384
X Prescans =1
] // \\ / % (Q)"'Lt (FMTJ@G\ X_Resolution = 0.45305193[Hz]
o . : ’ - X Sweep = 7.42280285[kHz]
. 23888 28528383 8 X Sweep_Clipped = 5.93824228[kHz]
g X : piriS per Million : Prd X : parts pef Millfon™: Protor” - Irr Domain = Proton
! Irr_Freq = 395.88430144 [MHz]
< ] Irr Offset = 5[ppm]
<t ] Tri_Domain = Proton
7 Tri_Freq = 395.88430144[MHz]
] Tri_Offset = 5[ppm]
<] Blanking = 2.0[us]
QLIE Clipped = FALSE
] : Scans =8
o Total_ Scans =8
S .
] Relaxation Delay = 5[s]
B Recvr_Gain = 46
0o Temp Get = 22.1[dC]
12 =7 X _90_Width = 6.34[us]
g ] X Acq_Timé = 2.20725248(s]
& 4 . X Angle = 45[deg]
s 1 . l . Jk | ) l . 1 X Atn = 5[dB]
|8 2] : X Pulse = 3.17[us]
0 6 5 e e o 2 o L B L L LN IR [ £ g 1=Y= Y = Off
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Tri_Mode = Off
T Dante_Loop = 300
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---- PROCESSING PARAMETERS

sexp( 0.99975[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 106[%] )

zerofill (.2, TRUE )
fft( 1, TRUE, TRUE )
machinephase
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