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1. Chemicals and instrumentation

Materials were obtained from commercial suppliers and used as received. Solvents were also
purchased from commercial suppliers and further dried over molecular sieves (MS 4A). All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill (Figure
S1). Both jars (1.5 mL and 5.0 ml) and balls (5 mm, 10 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 JNM-ECS400 spectrometers ('H: 392 or 396 or 399 or 401 MHz, 1*C:
99 or 100 MHz). Tetramethylsilane (‘H), 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. High-resolution mass spectra were
recorded at the Global Facility Center, Hokkaido University, and GC-MS & NMR Laboratory,
Research Faculty of Agriculture, Hokkaido University. Recycle preparative gel permeation
chromatography (GPC) was conducted with a JAI LaboACE LC-5060 using CHCI3 as an eluent with
JAIGEL-1H. Absorption spectra were recorded on a Hitachi U-2910 spectrometer. Emission spectra

were recorded on a Hitachi F-7000 spectrometer.
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Figure S1. Retsch MM400 used in this study.
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Figure S3. The temperature-controllable heat gun Takagi HG-1450B used in this study.
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2. Substrate preparation

Preparation of 1-bromo-3,5,5-trimethylhexane.

PPh3 (1.2 equiv) Me

Me)&e)Mi/\ NBS (1.5 equiv) Me,_ Me
M\
Me' OH Me' Br

DCM (0.5 M)
0°Ctort, 13 h

In a vacuum dried 50 mL three-necked round-bottomed flask, 3,5,5-trimethylhexan-1-ol (1.44g, 10

mmol) and triphenylphosphine (3.17 g, 12 mmol) were dissolved in dichloromethane (20 ml) and
cooled to 0 °C. To the mixture, N-bromosuccinimide (NBS) (2.77 g, 15 mmol) was added slowly, then
stirred at room temperature for 13 hours. After evaporation of solvents in vacuo, the residue was
dissolved with hexane, and the solid material was filtered off through a pad of Celite and washed with
hexane. The crude mixture was then purified by silica-gel column chromatography (hexane only) to
give 1-bromo-3,5,5-trimethylhexane (1.27 g, 6.1 mmol, 61% yield) as a colorless oil. 'H and '*C NMR
were in agreement with the literature.!
'"H NMR (399 MHz, CDCls, §): 0.85-0.94 (m, 12H), 1.06-1.23 (m, 2H), 1.63-1.75 (m, 2H), 1.81—
1.92 (m, 1H), 3.36-3.47 (m, 2H)."*C NMR (99 MHz, CDCl;, §): 22.1 (CH3), 28.2 (CH), 30.1 (CH3),
31.3(C), 32.4 (CHy), 42.4 (CH>), 50.9 (CH,). HRMS-EI (m/z): [M-Me]" calcd for CsHi6Br, 191.0435;
found, 191.0432.

Preparation of tris(3,5,5-trimethylhexyl)silane.

Me
Me Me
Me
Me Me Me
Me Me Me Mg (5.3 equiv) Me)&e)Mi/\ HSiClz (0.9 mmol) /\)\%Me
—_— :
MeM\B, THF (0.5 M) Me MgBr| 0°Ctort, 14 h H,S'
rtto 50 °C, 2 h Me
4.8 equiv Me
Me

In a vacuum dried 50 mL two-necked round bottomed flask, magnesium (130.8 mg, 5.4 mmol) and
a piece of iodine crystal were added to 10 mL anhydrous THF under a nitrogen atmosphere. 1-Bromo-
3,5,5-trimethylhexane (985.9 mg, 4.8 mmol) was added over 30 min, and the mixture was warmed up
to 50 °C. Then, the mixture was stirred for 2 h to yield the Grignard reagent. The prepared Grignard
reagent was transferred into the other vacuum dried 100 mL two-necked round-bottomed flask.
Trichlorosilane (121.0 mg, 0.89 mmol) was added slowly to a solution of the Grignard reagent at 0 °C,
and then the mixture was then warmed to room temperature. After stirring for 14 h, the resulting
suspension was quenched by the addition of saturated NH4Cl aqueous solution. The mixture was
extracted with Et,0 three times and dried over Mg>SOa. After filtration, the solvents were removed

using a rotary evaporator. The residue was purified by silica-gel column chromatography (hexane
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only) and recycling preparative GPC to give the corresponding silane (353.6 mg, 0.86 mmol, 96%) as
a colorless oil.

'H NMR (396 MHz, CDCl3, 8): 0.47-0.64 (m, 6H), 0.77-0.95 (m, 36H), 0.97-1.05 (m, 3H), 1.09—
1.46 (m, 12H), 3.61-3.68 (m, 1H). *C NMR (100 MHz, CDCls, 8): 8.5 (CH,), 22.4 (CH3), 30.3 (CHs),
31.2 (CH), 32.3 (CHy), 34.3 (C), 51.0 (CHz). HRMS-FD (m/z): [M]" caled for Co7HssSi, 410.4308;
found, 410.4292.

Preparation of tridodecylsilane.

Mg (4.16 equiv) [
CHj3(CHy)1yBr —————— = | CH3(CH,)1MgBr
THF (1.0 M)
4.0 equiv rt to 50 °C
2h

H—SiCl; (2.7 mmol)

H=Si(C12H2s)3

0°Ctort,22h

In a vacuum dried 50 mL two-necked round-bottomed flask, magnesium (278.7 mg, 11.5 mmol)
and a piece of iodine crystal were added to 11 mL anhydrous THF under a nitrogen atmosphere. 1-
Bromododecane (2.72 g, 10.9 mmol) was added over 30 min, and the mixture was warmed up to 50 °C.
Then, the mixture was stirred for 2 h to yield the Grignard reagent. The prepared Grignard reagent
was transferred into the other vacuum dried 50 mL one-necked round-bottomed flask. Trichlorosilane
(370.1 mg, 2.7 mmol) was added slowly to a solution of the Grignard reagent at 0 °C, and then the
mixture was warmed to room temperature. After stirring for 22 h, the resulting suspension was
quenched by the addition of saturated NH4Cl aqueous solution. The mixture was extracted with hexane
three times and dried over Mg>SOas. After filtration, the solvents were removed using a rotary
evaporator. The residue was purified by silica-gel column chromatography (hexane only) and
recycling preparative GPC to give the corresponding silane (1.27 g, 2.4 mmol, 83%) as a colorless oil.
'H NMR (396 MHz, CDCl3, 8): 0.52-0.62 (m, 6H), 0.88 (t, J = 6.7 Hz, 9H), 1.20-1.39 (m, 60H),
3.62-3.69 (m, 1H). 3C NMR (100 MHz, CDCls, §): 11.5 (CHa), 14.3 (CHs), 22.9 (CHa), 24.9 (CHa),
29.6 (CH»), 29.8 (CH>), 29.9 (CH>), 30.0 (CH>), 32.2 (CHz), 33.6 (CHz). HRMS-FD (m/z): [M]" calcd
for Cs6H76S1, 536.5716; found, 536.5715.

Example procedure for C—H silylation.

5 mol% [Ir(cod)(OMe)],
10 mol% dtbpy
S 2-norbornene (2.0 equiv) S

(pin)B H 4 H—Ssi(CeH1r) » (pin)B Si(CgH17)3
\@/ e dioxane (2.5 M), 100 °C U

5h 2b

2a 1.4 equiv

The reaction was performed according to the literature procedure.?® 2a (105.2 mg, 0.50 mmol),
[Ir(cod)(OMe),] (16.5 mg, 0.025 mmol) and 4,4'-di-tert-butyl-2,2'-bipyridyl (dtbpy) (13.9 mg, 0.05
mmol) 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

S5



needle. It was evacuated and then backfilled with nitrogen. This cycle was repeated three times. 1,4-
Dioxane (0.2 mL), 2-norbornene (94.7 mg, 1.0 mmol), and trioctylsilane (251.3 mg, 0.68 mmol) were
added in the vial at room temperature. The resulting mixture was allowed to warm at 100 °C and stirred
for 5 h. After the reaction, the mixture was passed through a short silica gel column eluting with Et;O.
The crude mixture was then purified by flash column chromatography (SiO», EtOAc/hexane, 0:100—
10:90) to give 2b as a brown oil (141 mg, 0.24 mmol, 49% yield).

"HNMR (399 MHz, CDCl3, §): 0.74-0.82 (m, 6H), 0.87 (t, /= 7.0 Hz, 9H), 1.18-1.39 (m, 36H), 1.35
(s, 12),7.30 (d, J=3.2 Hz, 1H), 7.70 (d, J= 3.6 Hz, 1H). 3*C NMR (100 MHz, CDCl;, §): 13.6 (CH>),
14.3 (CH3), 22.8 (CHy), 23.8 (CH»), 24.9 (CH3), 29.3 (CH>), 29.4 (CH>), 32.1 (CH), 33.8 (CH>) 84.1
(O), 135.7 (CH), 137.9 (CH), 146.1 (C). HRMS-ESI (m/z): [M+Na]" caled for C3sHssO2BNaSSi,
598.4496; found, 598.4493.

Tridodecyl[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophen-2-yl]silane (2c).

(pin)B@/Si(CnH%)z

2c

The reaction was carried out with 105.6 mg (0.50 mmol) of 2a and 333.0 mg (0.62 mmol) of

tridodecylsilane. 2¢ was obtained as a brown oil (188 mg, 0.25 mmol, 50% yield) after purification by
silica-gel column chromatography (SiO», EtOAc/hexane, 0:100-10:90).
"HNMR (396 MHz, CDCl3, §): 0.73-0.82 (m, 6H), 0.88 (t, J = 6.5 Hz, 9H), 1.18-1.40 (m, 60H), 1.35
(s, 12),7.30 (d, J=3.2 Hz, 1H), 7.70 (d, J= 3.2 Hz, 1H). 3*C NMR (100 MHz, CDCl;, §): 13.6 (CH»),
14.3 (CH3), 22.9 (CH>), 23.9 (CH>), 24.9 (CH3), 29.4 (CH>), 29.6 (CH>), 29.78 (CHz»), 29.85 (CH>),
29.9 (CHy), 32.1 (CH>), 33.9 (CH»), 84.1 (C), 135.7 (CH), 137.9 (CH), 146.1 (C). HRMS-ESI (m/z):
[M+Na]" calcd for C46HgoO,BNaSSi, 766.6374; found, 766.6369.

[5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)thiophen-2-yl]tris(3,5,5-trimethylhexyl)silane
(2d).

Me Me

Me
Me Me Ve

(pin)B\G/SiWMe
\ / Me

2d Me

Me

Me
Me

The reaction was carried out with 419.9 mg (2.0 mmol) of 2a and 1264.2 mg (3.1 mmol) of
tris(3,5,5-trimethylhexyl)silane. 2d was obtained as a brown oil (935 mg, 1.5 mmol, 76% yield) after
purification by silica-gel column chromatography (SiO», EtOAc/hexane, 0:100—10:90).
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"H NMR (392 MHz, CDCls, 8): 0.67-0.94 (m, 42H), 0.94-1.04 (m, 3H), 1.07-1.45 (m, 12H), 1.35 (s,
12), 7.30 (d, J = 3.5 Hz, 1H), 7.70 (d, J = 3.1 Hz, 1H). 1*C NMR (100 MHz, CDCls, §): 10.5 (CH>),
22.3 (CH3),24.9 (CH3), 30.2 (CH3), 31.1 (CH), 32.4 (CH>), 33.1 (C), 50.8 (CH>), 84.0 (C), 135.6 (CH),
137.9 (CH), 145.7 (C). HRMS-ESI (m/z): [M+Na]" calcd for C37H710,BNaSSi, 640.4966; found,
640.4954.

[7-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydrothieno|[3,4-b][1,4]dioxin-5-
ylltris(3,5,5-trimethylhexyl)silane (2e).

Me Me

Me
. Me Me Ve
(pm)BVSIwMe

Me
0 e} Me

Me

The reaction was carried out with 133.5 mg (0.50 mmol) of 2-(2,3-dihydrothieno[3,4-b][1,4]dioxin-

5-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane and 3099 mg (0.75 mmol) of tris(3,5,5-
trimethylhexyl)silane. 2e was obtained as a brown oil (188 mg, 0.28 mmol, 56% yield) after
purification by silica-gel column chromatography (SiO», EtOAc/hexane, 0:100—10:90).
"HNMR (399 MHz, CDCl;, §): 0.68-0.94 (m, 42H), 0.94-1.04 (m, 3H), 1.07—1.44 (m, 12H), 1.34 (s,
12), 4.08-4.16 (m, 2H), 4.22-4.28 (m, 2H). '3C NMR (99 MHz, CDCl;, §): 9.6 (CH,), 22.2 (CH3),
24.8 (CH3), 30.2 (CH3), 31.1 (CH), 32.3 (CHy), 33.0 (C), 50.8 (CH>), 64.1 (CH»), 64.9 (CH>), 83.7
(O), 118.6 (C), 147.6 (C), 149.4 (C). HRMS-ESI (m/z): [M+Na]" calcd for C3oH7304BNaSSi,
698.5020; found, 698.5011.

[4-Methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophen-2-yl]tris(3,5,5-
trimethylhexyl)silane (2f).

Me Me

\CYMe
Me
s Me Me

(pin)BVSine

Me

The reaction was carried out with 112.0 mg (0.50 mmol) of 4,4,55-tetramethyl-2-(3-
methylthiophen-2-yl)-1,3,2-dioxaborolane  and 303.5 mg (0.74 mmol) of tris(3,5,5-
trimethylhexyl)silane. 2f was obtained as a brown oil (207 mg, 0.33 mmol, 65% yield) after
purification by silica-gel column chromatography (SiO», EtOAc/hexane, 0:100—10:90).
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'H NMR (399 MHz, CDCls, §): 0.65-0.93 (m, 42H), 0.95-1.04 (m, 3H), 1.09-1.43 (m, 12H), 1.33 (s,
12), 2.47 (s, 3H), 7.07 (s, 1H). *C NMR (100 MHz, CDCls, §): 10.5 (CH»), 15.9 (CH3), 22.3 (CH3),
25.0 (CH3), 30.2 (CH3), 31.2 (C), 32.4 (CHs), 33.1 (CHa), 50.8 (CH,), 83.6 (C), 138.9 (CH), 144.7
(0), 149.7 (C). HRMS-ESI (m/z): [M+Na]" calcd for C33H730,BNaSSi, 654.5122; found, 698.5110.

[5'-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-[2,2'-bithiophen]-5-yl] tris(3,5,5-

trimethylhexyl)silane (2g).
Me Me

Me
MY s, de e e
(PimB—g @ SiWMe

Me

29 Me

Me
Me

The reaction was carried out with 147.6 mg (0.51 mmol) of 2-([2,2'-bithiophen]-5-y1)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane and 308.7 mg (0.75 mmol) of tris(3,5,5-trimethylhexyl)silane. 2g was
obtained as a brown oil (206 mg, 0.29 mmol, 58% yield) after purification by silica-gel column
chromatography (SiO», EtOAc/hexane, 0:100—10:90).
"H NMR (392 MHz, CDCl;, §): 0.48-0.95 (m, 42H), 0.97-1.05 (m, 3H), 1.10-1.46 (m, 12H), 1.35 (s,
12), 7.11 (d, J= 3.1 Hz, 1H), 7.25 (d, J = 3.5 Hz, 1H), 7.29 (d, J = 3.1 Hz, 1H), 7.52 (d, J = 3.5 Hz,
1H). 3C NMR (99 MHz, CDCls, 8): 10.5 (CH,), 22.3 (CH3), 24.9 (CH3), 30.2 (CH3), 31.2 (CH), 32.4
(CH»), 33.2 (C), 50.8 (CH»), 84.2 (C), 125.1 (CH), 125.6 (CH), 135.5 (CH), 137.9 (C), 138.1 (CH),
142.3 (C), 144.4 (C). HRMS-ESI (m/z): [M+Na]" caled for C41H730,BNaS,Si, 722.4843; found,
722.4822.

S8



3. Example procedure for solid-state cross-coupling

1) Procedure A

7\
(pin)B/Q\SiR3
2d (2.4 equiv) R= ;LLL/\)\><

6 mol% Pd(OAc),
9 mol% SPhos

J \ s / \ CsF (6.0 equiv) > RSSi ) J \ S 7\

1,5-cod (0.2 uL/mg) N/ S N/ 5 4
H,0 (7.4 equiv)

1.5 ml jar (stainless-steel)
5 mm ball (stainless-steel)
ball milling (30 Hz)

120 °C (internal), 30 min

SiRs

3d

1 (80.9 mg, 0.2 mmol), 2d (299.6 mg, 0.24 mmol), Pd(OAc); (2.7 mg, 0.012 mmol), and SPhos (7.3

mg, 0.018 mmol), CsF (183.3 mg, 1.2 mmol) were placed in a ball milling vessel (stainless, 1.5 mL)
loaded with one grinding ball (stainless, diameter: 5 mm) under air. Then, H>O (27 pL, 7.4 equiv) and
1,5-cod (0.2 pL/mg) were added via a syringe. After the vessel was closed without purging with inert
gas, the vessel was placed in the ball mill (Retsch MM400, 30 min at 30 Hz) and a heat gun (the preset
temperature at 250 °C). After 30 min, the mixture was passed through a short silica gel column eluting
with CH2Cl, to remove inorganic salts. The crude mixture was then purified by flash column
chromatography (SiO,, CH2Cly/hexane, 0:100—10:90) to give the corresponding coupling product 3d
as a yellow solid (166.0 mg, 0.14 mmol, 68% yield).
"H NMR (392 MHz, CDCl;, §): 0.68-0.94 (m, 84H), 0.98-1.06 (m, 6H), 1.11-1.47 (m, 24H), 7.06—
7.14 (m, 8H), 7.24 (d, J = 3.9 Hz, 2H). '*C NMR (100 MHz, CDCl;, §): 10.3 (CH>), 22.1 (CH3), 30.0
(CH3), 31.0 (C), 32.2 (CH), 33.0 (CH»), 50.7 (CH»), 124.1 (CH), 124.2 (CH), 124.3 (CH), 124.8 (CH),
135.3 (CH), 135.7 (C), 135.9 (C), 136.4 (C), 137.3 (C), 141.9 (C). HRMS-APCI (m/z): [M+H]" calcd
for C74H125SsSi2, 1229.7918; found, 1229.7900. mp 65-68 °C.
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2) Procedure B

7\
(pin)B/(Q\SiR:; R = ,\)\X
2d (4.0 equiv) By

6 mol% Pd(OAc),
9 mol% PAd3;

7\ S /7 \ Br CsF (6.0 equiv) _ RS

3 H,0 (7.4 equiv) 3
1,5-cod (0.2 pL/mg)
toluene (3.0 yL/mg)
5.0 ml jar (stainless-steel)
10 mm ball (stainless-steel)
ball milling (25 Hz)
120 °C (internal), 90 min

4 (57.1 mg, 0.1 mmol), 2d (251.6 mg, 0.41 mmol), Pd(OAc), (1.3 mg, 0.006 mmol), and PAd3 (4.0

mg, 0.009 mmol), CsF (90.6 mg, 0.6 mmol) were placed in a ball milling vessel (stainless, 5.0 mL)
loaded with one grinding ball (stainless, diameter: 10 mm) in air. Then, H,O (13 pL, 7.4 equiv), toluene
(3.0 uLL/mg), and 1,5-cod (0.2 uL/mg) were added via a syringe. After the vessel was closed without
purging with inert gas, the vessel was placed in the ball mill (Retsch MM400, 90 min at 25 Hz) and a
heat gun (the preset temperature at 250 °C). After 90 min, the mixture was passed through a short
silica gel column eluting with CH>Cl, to remove inorganic salts. The crude mixture was then purified
by flash column chromatography (SiO,, CH,Cly/hexane, typically 0:100-10:90) and recycling
preparative GPC to give the corresponding coupling product 5 as an orange solid (80.0 mg, 0.057
mmol, 57% yield).
"H NMR (401 MHz, CDCl3, 8): 0.69-0.94 (m, 84H), 0.98-1.05 (m, 6H), 1.13-1.46 (m, 24H), 7.07—
7.13 (m, 12H), 7.24 (d, J = 3.6 Hz, 2H). *C NMR (99 MHz, CDCl3, §): 10.5 (CH>), 22.3 (CH3), 30.2
(CH3),31.2(C), 32.4 (CH), 33.2 (CH»), 50.9 (CH»), 124.4 (CH), 124.5 (CH), 125.0 (CH), 135.5 (CH),
135.8 (C), 135.9 (C), 136.1 (O), 136.3 (C), 136.7 (C), 137.6 (C), 142.0 (C). HRMS-APCI (m/z):
[M+H]" calced for CsoaH120S7Si2, 1393.7672; found, 1393.7663. mp 91-95 °C.

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 set-up procedure for high-temperature
ball-milling reactions is shown in Figure S5. First, one grinding ball (stainless, diameter: 5 mm or 10
mm) was loaded in a ball milling jar (stainless, 1.5 mL, or 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 250 °C)
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Figure S4. The set-up procedure for a heat gun on MM400.

1. Ball was added 2. Chemicals were 3. Liquid additives
in the milling jar added. were added.

.. 4. Placed in Retch
6. Grinding started ) i
g 5. Set the heat gun MM400.

Figure S5. The set-up procedure for the high-temperature solid-state cross-coupling.
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Disilylated novithiophene (7).

Me Me
Me Me Me Me

Me Me
Me Me
Me Me 7 Me Me

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

Path 1: The reaction was performed according to the example procedure B from 4. The reaction
was performed with 57.1 mg (0.1 mmol) of 4 and 288.0 mg (0.41 mmol) of 2g. 7 was obtained as a
red solid (91.8 mg, 0.059 mmol, 59% yield) after purification by silica-gel column chromatography
(Si02, CH,Cly/hexane, 0:100-10:90) and recycle preparative GPC.

Path 2: The reaction was performed according to the general procedure B from 6. The reaction was

carried out with 73.5 mg (0.1 mmol) of 6 and 251.3 mg (0.41 mmol) of 2d. 7 was obtained as a red
solid (16.9 mg, 0.011 mmol, 11% yield) after purification by silica-gel column chromatography (SiO»,
CH,Cly/hexane, 0:100-10:90) and recycle preparative GPC.
"H NMR (392 MHz, CDCl3, 8): 0.67-0.97 (m, 84H), 0.97-1.07 (m, 6H), 1.12-1.47 (m, 24H), 7.07—
7.13 (m, 16H), 7.24 (d, J = 3.1 Hz, 2H). *C NMR (99 MHz, CDCl3, §): 10.5 (CH>), 22.3 (CH3), 30.2
(CH3),31.2(C), 32.4 (CH), 33.2 (CH»), 50.9 (CH»), 124.4 (CH), 124.5 (CH), 125.0 (CH), 135.5 (CH),
135.8 (0), 135.9 (C), 136.0 (C), 136.05 (C), 136.10 (C), 136.3 (C), 136.7 (O), 137.6 (C), 142.0 (C).
HRMS-ESI (m/z): [M]" caled for CooH132S9Si2, 1556.7354; found, 1556.7330. mp 115-123 °C.

Disilylated septithiophene derivative bearing ether groups (9).

MeMe Me
/——\Me
Mei Q O;Me Me Me
K/\A s ) s T3¢ Me

Me Me
Me Me
Me Me Me Me

The reaction was performed according to example procedure B. The reaction was carried out with
57.1 mg (0.1 mmol) of 4 and 274.0 mg (0.40 mmol) of 2e. 9 was obtained as a red solid (58.9 mg,
0.039 mmol, 39% yield) after purification by silica-gel column chromatography (SiO2, CH>Cly/hexane,
0:100-10:90) and recycle preparative GPC.

'H NMR (401 MHz, CDCl3, 8): 0.69-0.94 (m, 84H), 0.98-1.05 (m, 6H), 1.10-1.46 (m, 24H), 4.19—
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4.25 (m, 4H), 4.31-4.36 (m, 4H), 7.06-7.10 (m, 8H), 7.13 (d, J = 3.6 Hz, 2H). '3C NMR (99 MHz,
CDCls, 8): 10.0 (CHy), 22.3 (CHs), 30.2 (CHs), 31.2 (C), 32.4 (CH), 33.2 (CHa), 50.9 (CH,), 64.5
(CHa), 65.0 (CHo), 107.4 (C), 117.0 (C), 123.3 (CH), 124.0 (CH), 124.4 (CH), 124.5 (CH), 134.6 (C),
135.0 (C), 135.5 (C), 136.1 (C), 136.7 (C), 138.4 (C), 147.4 (C). HRMS-APCI (m/z): [M+H]" caled
for CgeH13304S7Sia, 1509.7782; found, 1509.7773. mp 131-134 °C.

Disilylated septithiophene derivative bearing methyl groups (10).

Me Me
Me Me Me Me

Me Me
Me

MeMe Me Me Me Me Me
MeK/\A_/\ se TN s. TN s I\ A)\%Me

Y 2 ) 2R 1) 2

Me 10 Me
Me Me

Me Me Me Me

The reaction was performed according to example procedure B. The reaction was carried out with

56.9 mg (0.1 mmol) of 4 and 253.7 mg (0.40 mmol) of 2f. 10 was obtained as a solid (56.4 mg, 0.040
mmol, 40% yield) after purification by silica-gel column chromatography (SiO,, CH,Cly/hexane,
0:100-10:90) and recycle preparative GPC.
"H NMR (396 MHz, CDCls, 8): 0.66-0.96 (m, 84H), 0.98-1.06 (m, 6H), 1.11-1.48 (m, 24H), 2.43 (s,
6H), 6.98 (s, 2H), 7.04-7.15 (m, 10H). '*C NMR (99 MHz, CDCl;, 8): 10.5 (CH,), 15.6 (CH3), 22.3
(CH3), 30.2 (CH3), 31.2 (C), 32.4 (CH), 33.2 (CH>), 50.9 (CH»), 124.2 (CH), 124.3 (CH), 124.47 (CH),
124.53 (CH), 125.9 (CH), 135.3 (C), 135.8 (C), 136.08 (C), 136.11 (C), 136.3 (C), 136.4 (C), 139.3
(C). HRMS-APCI (m/z): [M+H]" calcd for CgsHi33S7Siz, 1421.7985; found, 1421.7971. mp 104—
106 °C.
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Disilylated oligothiophene derivative bearing acceptor moiety (12).

Me
Me Me
Me Me Me
Me
-S
N~
Me N
Me Me N A W Me
Si Me e
Me' \ / S S /\ S.\/\(\\/
i
Me \ / S Me Me
Me 12
Me
Me
Me Me
Me

Mée’

The reaction was performed according to example procedure A. The reaction was carried out with

58.5 mg (0.20 mmol) of 11 and 341.4 mg (0.48 mmol) of 2g. 12 was obtained as a purple solid (114.7
mg, 0.089 mmol, 45% yield) after purification by silica-gel column chromatography (SiOa,
CH:Cly/hexane, 0:100-3:97).
"H NMR (399 MHz, CDCl3, §): 0.68-0.95 (m, 84H), 0.99-1.06 (m, 6H), 1.13-1.47 (m, 24H), 7.16 (d,
J=4.0 Hz, 2H), 7.29 (d, J=4.0 Hz, 2H), 7.36 (d, J = 3.2 Hz, 2H), 7.86 (s, 2H), 8.06 (d, J = 4.0 Hz,
2H). 3C NMR (100 MHz, CDCls, §): 10.5 (CH>), 22.3 (CH3), 30.2 (CH3), 31.2 (C), 32.4 (CH), 33.2
(CH»), 50.8 (CHy), 124.7 (CH), 125.2 (CH), 125.3 (CH), 125.6 (C), 128.4 (CH), 135.6 (CH), 137.9
(O), 138.1 (C), 139.1 (C), 142.2 (C), 152.6 (C). HRMS-ESI (m/z): [M+Na]" calcd for
C76H124N2NaSsSiy, 1303.7799; found, 1303.7786. mp 70-72 °C.

Disilylated oligothiophene derivative bearing acceptor moiety (14).

Me
Me Me
Me Me Me
Me
-S,
Me [\
M N
P NN ) N ) W2 " e
Me \ / s \/J s s A N\ s /\S ©
Me \ /" /] ¥ J Me
Me
Me
Me 14
Me
Me Me

me” Me
The reaction was performed according to example procedure B. The reaction was carried out with
37.5 mg (0.06 mmol) of 13 and 192.7 mg (0.27 mmol) of 2g. 12 was obtained as a dark purple solid
(59.6 mg, 0.037 mmol, 61% yield) after purification by silica-gel column chromatography (SiO-,
CH,Cly/hexane, 0:100-30:70) and recycle preparative GPC. We observed that 'H NMR spectrum
changes depending on the concentration of the sample, probably because of its aggregation. We carried
out "H NMR analysis at ca. 310~ M and '3C spectrum at ca. 4x1072 M.
'H NMR (401 MHz, CDCl3, §): 0.68-0.97 (m, 84H), 0.98-1.06 (m, 6H), 1.11-1.46 (m, 24H), 7.05—

7.15 (m, 6H), 7.18-7.29 (m, 8H), 7.87 (s, 2H), 8.06 (d, J = 4.0 Hz, 2H). 13C NMR (100 MHz, CDCls,
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d): 10.5 (CHy), 22.3 (CH3), 30.2 (CH3), 31.2 (C), 32.4 (CH), 33.2 (CH»), 50.8 (CH>), 124.4 (CH),
124.5 (CH), 124.8 (CH), 125.1 (CH), 125.2 (CH), 125.4 (C), 128.4 (CH), 135.5 (CH), 135.8 (C), 136.1
(0), 136.6 (C), 136.7 (C), 137.7 (C), 138.3 (C), 138.6 (C), 142.0 (O), 152.5 (C). HRMS-ESI (m/z):
[M]" caled for CoH 32N2SoSiz, 1608.7415; found, 1608.7377. mp 128-130 °C.

Disilylated terthiophene (15).

Me

Me
Me Me Me

Me Me
Me

Me Me Me

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

with 48.0 mg (0.2 mmol) of 2,5-dibromothiophene and 301.4 mg (0.49 mmol) of 2g. 15 was obtained
as a yellow oil (162.3 mg, 0.15 mmol, 77% yield) after purification by silica-gel column
chromatography (SiO, CH,Cly/hexane, 0:100—-1:99) and recycle preparative GPC.
"HNMR (392 MHz, CDCl;, §): 0.72-0.94 (m, 84H), 0.97-1.05 (m, 6H), 1.12—1.46 (m, 24H), 7.09 (s,
2H), 7.11 (d, J = 3.5 Hz, 2H), 7.23 (d, J = 3.1 Hz, 2H). *C NMR (99 MHz, CDCl;, §): 10.5 (CH>),
22.3 (CHs), 30.2 (CH3), 31.2 (C), 32.4 (CH), 33.2 (CH»), 50.9 (CH»), 124.5 (CH), 124.9 (CH), 135.5
(CH), 136.4 (C), 137.3 (C), 142.3 (C). HRMS-APCI (m/z): [M+H]" calcd for C¢6H121S3Si2, 1065.8164;
found, 1065.8147.
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4. Example procedure for cross-coupling reactions in solution

(pin)B/Q\SiR3 R= }%\)\X

2d 4.0 equiv)
6 mol% Pd(OAc),
9 mol% PAd;

B / \ S / \ B CsF (6.0 equiv) RSi S / \ S / \ S SiRs
r S S r —— S 5
\ / 3 H,0 (7.4 equiv) \ \ / 3 \/
toluene (0.1 M)
4 120°C, 24 h 3d

4 (57.0 mg, 0.10 mmol), 2d (253.7 mg, 0.41 mmol), Pd(OAc)2 (1.5 mg, 0.006 mmol), and PAd3 (3.9
mg, 0.009 mmol), CsF (97.7 mg, 0.64 mmol) 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 toluene (1.0 mL) was added into the vial through the rubber
septum. Then H20 (13 pL, 7.4 equiv) was added to the mixture at 120 °C using an oil bath. After 24
hours, the mixture was filtration with CH,Cl, to remove the starting material and inorganic salts. The
crude mixture was then purified by flash column chromatography (SiOz2, typically DCM/hexane,
typically 0-10:90) and recycling preparative GPC to give the corresponding coupling product 3d as an
orange solid (65.4 mg, 0.050 mmol, 50% yield).
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5. Example procedure for desilylation

Me Me
Me Me Me Me
M Me Me
eMeMe Me M€ Me
MG/K/K/\S_ TN\, s \J\ S_/\)\)<Me TBAF (52equiv) /S\ s\ y
I
sS\\/) s F THF (0.05 M) \ /) S
8 rt, 10 min
3d
Me Me
Me Me
Me™ e Me” Me

In a 50 mL one-necked round-bottomed flask, 3d (182.5 mg, 0.15 mmol) was dissolved in THF (2.1
ml). To the reaction mixture, tetrabutylammonium fluoride (TBAF) (ca. 1.0 M in THF) (0.77 ml,
5.2 equiv) was added. After stirring for 10 min, the solvent was removed by evaporation, and the
remaining solid was washed by Et:O and MeOH to afford nonsubstituted quinquethiophene as a
yellow solid (54.5 mg, 0.13 mmol, 89% yield). '"H NMR was in agreement with the literature.* 1*C
NMR peaks were barely detected because of the low solubility of this compound. 'H NMR (396 MHz,
CDCls, 68): 7.02-7.06 (m, 2H), 7.09 (s, 6H), 7.18-7.27 (m, 4H). HRMS-EI (m/z): [M]" caled for
Ca0H12Ss, 411.9543; found, 411.9538. Anal. Calcd for C,0H12Ss: C, 58.22; H, 2.93. Found: C, 57.66;
H, 2.82. mp 203-204 °C.

Nonsubstituted septithiophene.

y /s\ \s/ /s\ \s/ /S\ \s/ /S\ ’

The reaction was carried out with 311.5 mg (0.24 mmol) of 5, 1.25 ml (1.25 mmol) of TBAF (ca 1
M in THF), and 2.0 ml of THF. Nonsubstituted septithiophene was obtained as a bright orange solid
(98.7 mg, 0.17 mmol, 72% yield). 'H and '3C NMR peaks were barely detected because of the low
solubility of this compound. HRMS-EI (m/z): [M]" caled for CasHi6S7, 575.9297; found, 575.9295.
mp >300 °C.

Nonsubstituted novithiophene (8).

I N s U N s N s M N s MY
8
The reaction was carried out with 254.3 mg (0.16 mmol) of 7, 0.85 ml (0.85 mmol) of TBAF (ca 1
M in THF), and 0.60 ml of THF. 8 was obtained as a red solid (94.1 mg, 0.13 mmol, 79% yield). 'H

and '*C NMR peaks were barely detected because of the low solubility of this compound. HRMS-ESI
(m/z): [M+H]" caled for C36H21So, 740.9124; found, 740.9117. mp >300 °C.
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Nonsubstituted oligothiophene derivative bearing accepter moiety.

The reaction was carried out with 91.6 mg (0.07 mmol) of 12, 0.37 ml (0.37 mmol) of TBAF (ca 1

M in THF), and 0.7 ml of THF. Nonsubstituted oligothiophene derivative bearing acceptor moiety was
obtained as a purple solid (27.3 mg, 0.059 mmol, 82% yield). '"H NMR was in agreement with the
literature.’
"H NMR (396 MHz, CDCls, 8): 7.07 (t, J = 3.6 Hz, 2H), 7.20-7.39 (m, 6H), 7.87 (s, 2H), 8.06 (d, J =
4.0 Hz, 2H). '*C NMR (99 MHz, CDCls, §): 124.2 (CH), 124.7 (CH), 125.0 (CH), 125.4 (CH), 125.7
(0), 128.2 (CH), 128.4 (CH), 137.4 (C), 138.2 (C), 139.1 (C), 152.6 (C). HRMS-EI (m/z): [M]" caled
for C22H12N5Ss, 463.9604; found, 463.9596. mp 203-204 °C.
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6. Example procedure for bromination

O e Ly O
3 : 3
80°C,22h

N-Bromosuccinimide (NBS) (178.6mg, 1.00 mmol) and nonsubstituted quinquethiophene (200.6
mg, 0.48 mmol) were dissolved in DMF (5.0 mL) at room temperature under nitrogen atmosphere.
The mixture was stirred for 22 h at 80 °C and then cooled to room temperature. MeOH (10 mL) was
added to the mixture, and the crude orange solid was precipitated, filtered, and washed with CH»Cl,
and MeOH to afford dibromominated quinquethiophene (4) as an orange solid (201.0 mg, 0.35 mmol,

73% yield). HRMS-EI (m/z): [M]" calcd for C20H10Br2Ss, 567.7753; found, 567.7743. mp 292294 °C.

Dibromominated septithiophene (6).

I\ s. I N s. I N s. I\
BTN\ ) 8T ) 8T O\ ) s

The reaction was carried out with 259.8 mg (0.45 mmol) of nonsubstituted septithiophene.
Dibrominated septithiophene (6) was obtained as a red solid (205.3 mg, 0.28 mmol, 62% yield). 'H
and 3C NMR peaks were barely detected because of the low solubility of 6. HRMS-EI (m/z): [M]"
caled for CasH14Br2S7, 731.7507; found, 731.7493. mp >300 °C.

Preparation of dibrominated oligothiophene derivative bearing acceptor moiety (13).

NN
S A\ 7

N’S\
AW Y%

NBS (2.2 equiv)

CHCl3 (175 ml) \_/
AcOH (35 ml) \ /

rt, 15 h 13

The reaction was performed according to the literature procedure.” In a 500 ml round-bottom flask,
nonsubstituted oligothiophene derivative bearing acceptor moiety (163.2 mg, 0.35 mmol) was
dissolved in a mixed solvent of CHCl; (175 mL) and acetic acid (35 mL), and the flask was covered
with aluminum foil. NBS (136.5 mg, 2.2 mmol) was added in portions, and the reaction mixture was
stirred for 15 h at room temperature. Then, methanol (50 mL) was added, and the mixture was filtered
and washed with water, methanol, and CH»Cl,. The precipitate was collected as a dark blue solid
(170.1 mg, 0.27 mmol, 78% yield). 'H and '3C NMR peaks were barely detected because of the low
solubility of 13. HRMS-ESI (m/z): [M]~ calcd for C22H1oN2BrSs, 619.7820; found, 619.7831. mp
246-248 °C.
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7. Control experiments
Investugations of the effect of ball milling
To clearfy the effect of ball-milling process, we conducted some additional control experiments.
The reaction between 1 and 2d was carried out in a jar without milling while applying a heat gun,
resulted in no product formation. In addition, we also checked the reaction in a test tube with stirring
bar (1020 rpm) and 3d was obtained in 33% yield, which was much lower than that of the ball-milling
conditions (79%). These results suggest that the ball milling process is essential to achieve the high

reaction efficiency.

FJ Me

BN A Re T e

Pd(OAc); (6 mol %) S J\ s N\ s .
1 SPhos (9 mol %) RsSi s 5 SiR3
0.1 mmol CsF (6.0 equiv) \_/ \_/ \ /
+ H,0 (7.4 equiv) 3d
1,5-cod (0.2 pL/mg)
) B/@\S.R 120 °C (internal) in a jar with miling (30 Hz) in a jar without miling (0 Hz)
(pin) S s 30 min 79% yield no product formation
2d
2.4 equiv in a test tube with stirring bar (1020 rpm)

33% yield

The use of trimethylsilyl group (TMS) as a solubilizing group

The cross-coupling reaction between 1 and 2-boryl thiophene bearing a TMS group was investigated.
The reaction proceeded to give the corresponding product, however, the solubility of the product is
very low and the purification by column chromatography was sluggish. The product was obtained in
only 12% yield. This result suggests that the use of a silyl group with long alkyl chains as a solubilizing

group is essential for this strategy.

Pd(OAc), (6 mol %)

1 SPhos (9 mol %)
0.1 mmol CsF (6.0 equiv) Me;Si S I\ S I\ S SiMey
+ - N/ S N/ s \/J
H,0 (7.4 equiv)
1,5-cod (0.2 uL/mg) .
) /@\ ) 120 °C (internal) 12% yield
(pin)B™ g~ ~SiMe; 30 min
2.4 equiv
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8. Thermography Observation for Reaction Temperature

The temperature inside the milling jar after the solid-state coupling reactions was confirmed by
observation with a thermography camera immediately after opening the milling jar (Figures S6 and
S7). When the preset temperature of the heat gun was 250 °C for a 1.5 mL stainless jar and 5 mm ball
(30 Hz, 30 min), the internal temperature was determined to be 122.8 °C (Figure S6). On the other
hand, when a 5 mL stainless jar and 10 mm ball (25 Hz, 90 min) were used, the internal temperature

was determined to be 121.7 °C (Figure S7).

2

Figure S6. Thermography image inside the milling jar (1.5 ml) after grinding for 30 min at 30 Hz.

E=1.00 TA: 24.9 ALAM: OFF ZOOM:OFF

Figure S7. Thermography image inside the milling jar (5.0 ml) after grinding for 90 min at 25 Hz.

S21



9. Optical properties

3 o7
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Figure S8. Absorption spectra of CHCl; solution of 3d (brown line), 5 (orange line), 7 (yellow line),
15 (green line).
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Figure S9. Absorption spectra of CHCl; solution of 14 (blue line), 12(light blue line).
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Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

‘X Sweep

X Sweep Clipped
Irr Domain
Irr Freq
Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
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
Experiment:Path
Initial Wait
Phase

Presat_ Time

KND 661 pure2_ Proton-
element
proton_auto. jxp
KND_661_pure2
CHLOROFORM-D
7-NOV-2022 18:06:48
7-SEP-2023 15:43:33

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
b
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 [MHz]
5[ppm]

2[us]

TRUE

8

8

5[sl]

56

17.5[dC]

9.5[us]

2.20725248[s]

45 [deg]

3.4[dB]

4.75[us]

Off

Off

500

FALSE

0

C:\Program Files\JEOL
1[s]

90, 270, 180, 180
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abundance

l 0.92 ‘0.|03 0.?4 0.?5 0.?6 0.?7 0.98 0.99 Oil O.Ill O.|12 0.|13 |

0.01

. L Ll

—---- PROCESSING PARAMETERS ----

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

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

zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_661_13C_Carbon-1-1.3df

LI L L I L L L L L L L L L L L L L L L L L LU L AL L LB LN B

220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 -0 -20.0

A N

—_—

77.476
77.160
76.834

50977 ——
32267
31.242
30.274
22.370

8.498 ——

X : parts per Million : Carbon13

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

L 1 1 ({1 I [

KND_661_13C_Carbon
element
carbon_auto. jxp
KND_661_13C
CHLOROFORM-D
7-NOV-2022 18:19:
11-NOV-2022 20:04:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]
X
DELTA2 NMR

9.2982153([T]
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[us]

FALSE

100

100

(400[

2[s]

50

17.3[dcC]
9.65[us]
1.048576[s]
30[deg]

8[dB]
3.21666667 [us]
25.059[dB]
25.059[dB]
25.059[dB]
25.059[dB]
4.7826087 [kHz]
12.08082432 [ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5[ppm]

. S27




abundance

3.0

2.0

1.0

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

zerofill( 1 )

£fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_908_pure Proton-1-1.jdf
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X : parts per Million :Kf’roton

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision Time

Comment
Data Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

| X_Resolution

X Sweep

X Sweep_ Clipped
Irr Domain
Irr_Freq
Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
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
Experiment_ Path
Initial Wait
Phase
Presat_Time

L | 1 O 1 1 A 1

KND_908_pure Proton-1
element
proton_auto.jxp
KND_908_pure
CHLOROFORM-D
19-JAN-2023 23:14:08
7-SEP-2023 15:50:19

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 [MHz]
5[ppm]

2[us]

TRUE

8

8

5[s]
56

18.4[dC]
9.5[us]
2.20725248[s]
45[degl’
3.4[dB]
4.75[us]

Off

Off
500
FALSE
0
C:\Program Files\JEOL
1[s]
{0, 90,

270, 180, 180
5[s] :

S28




04 05 06 07 08 09 10 11 1.2 13 14 15

0.3

0.1

abundance
0

N --—- PROCESSING PARAMETERS ----
1 3 dc_balance( 0, FALSE )
~4 24 sexp( 2.0[Hz], 0.0[s] ) )
1 «3 trapezoid( O[%], O[%], 80[%], 100[%] )
1 = zerofill( 1)
B RE £ft( 1, TRUE, TRUE )
4 24 machinephase
- Y - m
1: H o= (C‘tz Hzc\; |
1 23 Derived from: KND_908_ 13C_Carbon-1-1.jdf
1 %]
4 =3
—{ ]
i =3
<
1 23 Filename - = KND_908_13C_Carbon-1-2.3jd
1S Author = element
—{ 851 Experiment = carbon. jxp
1E 39 Sample Id = KND_908_13C
] E o Solvent = CHLOROFORM-D
1° % T T T T T Actual Start Time = 20-JAN-2023 00:26:35
] 330 320 3o 300 20 ' Revision_Time = 20-JAN-2023 23:17:47
- ) \\\ . Comment = single pulse decoupled ga
] 2 = axn® Data_ Format = 1D COMPLEX
7 2 e saag Dim Size = 26214
] X : parts per Million : Carbon13 aaad . X Domain = Carbon
b DIm_‘I‘itle = Carbonl3
N Dim Units = [ppm]
n Dimensions =X
B Site = JNM-ECS400
] Spectrometer = DELTA2 NMR
e Field Strength = 9.37221[T] (400[MHz])
] X Acq Duration = 1.04333312[s]
i X Domain = 13C
- X Freq = 100.33735165 [MHz]
b X Offset = 100.0([ppm]
] X Points = 32768
4 X Prescans =4
- X Resolution = 0.95846665[Hz]
] X Sweep = 31.40703518 [kHz]
i X Sweep_ Clipped = 25.12562814 [kHz]
b Irr Domain = Proton
] Irr Freq = 399.03472754 [MHz]
i Irr Offset = 5.0[ppm]
B Clipped = FALSE
] Scans = 100
] Total_Scans = 100
T Relaxation Delay = 2[s]
7 Recvr_Gain = 50
- Temp_Get = 19.4[dC]
7 ‘X 90_wWidth = 10.9[us]
] X Acq_Time = 1.04333312[s]
_ X Angle = 30[deg]
b X Atn = 5.4[dB]
] X Pulse = 3.63333333[us]
] ) " | Irr_Atn Dec = 25.823[dB]
Ao e . i) e ™ o p f e i i i Wi Y #% Irr Atn Noe = 25.823[dB]
] . ] Irr Noise = WALTZ
]\|x||\(|||||1w]|||l1xvx||||||||HI||||||1||v||||v|||||||x|s’|||r]|111|1|.|||llx\||||||||111|||1||1|||1|1)[\»||||\1||r|||1\Irr—Pwidth =0.115[ms]
2200 2000 1800 1600 1400 - 1200 1000 800 600 400 20.0 0 -20.0| pecoupling - TRuE
. Initial Wait = 1[s]
AN PSS -
Noe Time = 2[s]
R SRAZIGE8ST T Repetition Time = 3.04333312[s]
&+ = O — Q) X\ QG NN
~ S \O NN T N~
s o~~~ NN ANNNNANN — —
X : parts per Million : Carbon13
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8.0

7.0

6.0

5.0

4.0

3.0

1.0

abundance

i o I == . 3 o ---- PROCESSING PARAMETERS ----
1 2 =1 =7 - 4 2] A dc_balance( 0, FALSE )
- ~7 < sexp( 0.2[Hz], 0.0[s] )
1 . 2] - ] S trapezoid( 0[%], O[%], 80[%], 100[%] )
1 =9 E : 2] < =N zerofill( 1)
] =] o] . : ££t( 1, TRUE, TRUE )
1 a2 " S machinephase
i ] <] ppm
i (<) - ©
4 o ; S
1 = o] 2] o] Derived from: KND_915 _pure_?roton—l-l.jdf
] . SR
4 ZA _ i
12 £° g2 g £2
18] g o] E j 2 ‘ E Filename = KND_915_pure Proton-1-2.j
q.< = -1 = 15 — — .
1° . ° = & ] T K - Author = element
] 7.7 73 14 13 12 0.9 08 Experiment = proton.jxp
B M , / \ Sample Id = KND_915_pure
] Solvent = CHLOROFORM-D
] 23 2 2 2Rz 528 28 Actual _Start Time = 22-JAN-2023 22:21:48
b X pab per X pliper X piispr Vhillion X: SR er X Fitber Mill Revision Time = 7-SEP-2023 17:06:35
e Comment = single pulse
] Data_Format = 1D COMPLEX
- Dim Size = 13107
1 X Domain = Proton
] Dim Title = Proton
- *} N Dim Units = [ppm]
7 N tgfE % Dimensions =X
] { B S & (Cgf%h [ A Site = JNM-ECS400
b ?{@\‘) ! - Spectrometer = DELTA2_NMR
B Field Strength = 9.37221[T] (400[MHz])
] X Acq Duration = 2.1889024([s]
- (Lb X Domain = 1H
7 X Freq = 399.03472754 [MHz]
] X Offset = 5.0[ppm]
1 X Points - = 16384
] — X Prescans =1
- X_Resolution = 0.45684997[Hz]
] X Sweep = 7.48502994 [kHz]
] X _Sweep_Clipped =~ = 5.98802395[kHz]
b Irr Domain = Proton
] Irr Freq = 399.03472754 [MHz]
E Irr Offset = 5.0[ppm]
] Tri_Domain = Proton
] 3 Tri_Freq = 399.03472754 [MHz]
b N Tri Offset = 5.0[ppm]
] Clipped = FALSE
b Scans =8
] g Total_Scans =8
i wn
_ Relaxation Delay = 5[s]
] Recvr_Gain = 30
9 oS AN Temp Get = 19.3[dC]
] < IS ) ¥ X 90 Width = 6.6[us]
i — Ale : : X_Acq_Time = 2.1889024[s]
] X Angle = 45[deg]
] ‘ X Atn = 1[dB]
- : S X Pulse . = 3.3[us]
’.(....H.,H“.[...[.H.H.u[<,..H...IH..\..H|..HH,H|.H;\HH‘\.H.v[.K|.H.‘,le..vmu.,\.x.ir:'c_xge =g§§
r1l e =
8.0 7.0 _ 6.0 ‘ 5.0 4.0 3.0 20 1.0 0 -1.0 Dante_Presat — ERiSE
Initial Wait = 1[s]
) . d - Repetition Time = 7.1889024([s]
T V0o O VO ANND —F O D WV — o
E2RaS AARJZRHRRER S
(SIS Sl —_r———— O O OO OO (=]
X : parts per Million : Proton




abundance
-0

| 0f6 0.7

0.5

0.4

e b v b ey b e e by

0.3

0.2

0.1

0.4 0.5 0.6 0.7
1 i i L

0.3

0.2

abundance
0 0.1
I

; 33.830
32.053

X : parts per Million : Csrbonl3

(7B ‘én,s? (Cetin),

ok

A A WWWWMWW A

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

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

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

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: KND_915 13C_Carbon-1-1.jdf

220.0 200.0 180.0

X : parts per Million : Carbon13

140.0

146.100

137.904 ——

135.678 —

80.0 60.0 40.0

AN

wn
o
—
<
[>2]

77. 475
77.160
76.835

\ AN

13.560

0

LI L L I L L L L L L L L L L L L L L L L L L L L L L L L

160.0

-20.0

22-JAN-2023 22:46:53
22-JAN-2023 22:52:56

Filename = KND_915_13C_Carbon-1-2.jd
Author = element

Experiment = carbon.jxp

Sample Id = KND 915 13C

Solvent = CHLOROFORM-D

Actual_Start Time
Revision Time

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

Dim Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400

Spectrometer = DELTA2 NMR

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

Field Strength
X Acq Duration

X Domain 13c

X Freq 100.33735165[MHz]
X Offset 100.0 [ppm]

X Points 32768

X Prescans 4

0.95846665[Hz]
31.40703518[kHz]
25.12562814 [kHz]

X Resolution
X Sweep
X Sweep_Clipped

Irr Domain Proton
Irr_Freq 399.03472754 [MHZ]
Irr Offset 5.0[ppm]
Clipped FALSE

Scans 100
Total_Scans 100
Relaxation Delay = 2[s]
Recvr_Gain = 50

Temp_( Get = 18.8[dC]

X 90 Width = 10.9[us]

X ] Acq__T:Lme = 1.04333312(s]
X Angle = 30([deg]

X Atn = 5.4[dB]

X Pulse = 3.63333333[us]
Irr Atn Dec = 25.823[dB]
Irr Atn Noe = 25.823[dB]
Irr_ Noise = WALTZ

Irr_ Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE
Noe_Time = 2[s]

Repetition Time 3.04333312([s]

S31




] o =] ) y g_i ---- PROCESSING PARAMETERS ----
1 3 - j = q sexp( 0.2[Hz], 0.0[s] )
— 1 ] e r o] 2] — trapezoid( 0[%], O[%], 80[%], 100[%] )
— &S 24 < = (=] zerofill( 1 )
. < w =% 2 ££t( 1, TRUE, TRUE )
1 < CE ° machinephase
i F 5 =% pem
<4 < pa . .
— = 2] Derived from: KND_916 pure Proton-1-1.jdf
1 <] o =
1 & <
i - 23
] s
A ek =5 37
o < .
1z=] 9 Z2] Filename = KND_916_pure Proton-1
12 8 _ 8 ke Author = element
b é \\/M ‘; s E é ] Experiment = proton_auto. jxp
o 1% adl N Soi Tl = ‘ Sample_Id = KND_916_pure
ST 77 16 15 14 73 413 2| 09 08 , Solvent = CHLOROFORM-D
E . Actual_Start Time = 21-JAN-2023 18:47:27
] )\ )\ ) \ Revision_ Time = 7-SEP-2023 17:21:19
=~ ] g8 588 3857 B geg Comment = single pulse
S X :parts per Million : Proton A X :parisper Million{ X : faifs et X : PafisPer M Data_Format = 1D COMPLEX
b i - : Dim Size = 13107
1 X Domain = Proton
] Dim Title = Proton
] Dim Units = [ppm]
- Dimensions =X
] Spectrometer = DELTA2_ NMR
] - B g <& (CslH'E‘;\ Field Strength = 9.2982153[T] (400 [MHz
] @""*« -— - ! ‘3 X _Acq Duration = 2.20725248(s]
] . Acq_Duratio s
A gl X Domain = Proton
g : X Freq = 395.88430144 [MHz]
] X Offset = 5[ppm]
] 2C X _Points = 16384
] X Prescans =1
<3 X Resolution = 0.45305193[Hz]
S A X _Sweep = 7.42280285[kHz]
] X Sweep_Clipped = 5.93824228[kHz]
] Irr Domain = Proton
] Irr Freq = 395.88430144[MHz]
o Irr Offset = 5[ppm]
S Tri_Domain = Proton’
] Tri_Freq = 395.88430144 [MHz]
] Tri_Offset = 5[ppm]
1 Blanking = 2[us]
Sk Clipped = TRUE
o . Scans =8
J S Total_ Scans =8
] o -
] o Relaxation Delay = 5[s]
— — Recvr_Gain = 56
o S S o Temp_Get = 17.5[dC]
o 1 = X_90_Width = 9.5[us]
= X Acq_Time = 2.20725248(s]
o ] X Angle = 45[deg]
5 i | X_Atn = 3.4[dB]
g S X Pulse = 4.75[us]
T T T o [ T T T T e ) 16 Mode = ot
q ryl e =
7.0 6.0 5.0 4.0 3.0 0 Dante Loop ~ 500
Dante Presat = FALSE
Decimation_Rate =0
PO N OO —1n O 0D D Experiment_ Path = C:\Program Files\JEOL
22885 2IRAREE8EE8E Initial _Wait = 11e]
UGN . ————c oSS o oo Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton : : Presat Time = 5[sl]
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abundance

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

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

0.0[s1)

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

sexp( 2.0[Hz],

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
pPpm

Derived from: KND_916_13C_Carbon-1-1.3jdf

E e <] <]

- =4 - -

7 o |

i = S

1 3 0 1

. = s

] - ~1 5

g <7 e (‘ v ~

] v = X?%«-) ? g /<! C@H‘?S 2-

1. X : \C_\\. 7

1 <7 3 31 ) :

] < <1

4 s S

fin B “

s : 20

3 <7 4 i

1 _ ~ AR 7

1 3 s S I i

18 8

N |

EECE 5 g

1% £ o4 |87

1 0 300 260 250 240 230

1 &z £58 4§ % 8 § 3

b = & 22& & ] 3 ] a

] X : parts per Mi X : parts per Million : Carbon X : parts per Million : Carbon13

1. reter sl " e P01 ——

S 1 I T

220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0
S o %o nnown 0 — NI~ O — 0000 O ®
S o> A O SO TOIVLARONORXRN
- AL SY = x 00 = 0 Q5 1Moy R XA W
S~ wn <~ O NANARNAIANRAT N 0
S o« 0 I~ I~ = NN ANNNANNNNN — —

X : parts per Million : Carbon13

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_916_13C Carbon-1-2.3jd
element

carbon. jxp

KND_916_13C

CHLOROFORM-D

21-JAN-2023 20:02:39
21-JAN-2023 19:37:44

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]

X

JNM-ECS400

DELTA2_ NMR

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

13c

100.33735165 [MHz]
100.0[ppm]

32768

4

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

FALSE

150

150

2[s]

50

19.4[dC]
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]
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10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

abundance
0

4 . 4 2] ] J . . ---- PROCESSING PARAMETERS ——--
1 <] B P dc_balance( 0, FALSE )
N o8 sexp( 0.2[Hz], 0.0[s] )
] /5 =] o] N trapezoid3( 0[%], 80[%], 100([%] )
. 2 zerofill( 1)
q . ££t( 1, TRUE, ‘TRUE )
1 <7 - ' ’ machinephase
] ] ppm
] 24
] o] Derived from: KND 675 pure.jdf
- o~ > .
a 57
- <
1= -g S Filename = KND_675_pure-1.3jdf
12 L £ 2 3 Author = element
B 77 76 75 14 73 14 13 12 1 10 Experiment = single pulse.ex2
] Sample Id = S#458512
] )\ ) \ ) )\ ) K | Solvent = CHLOROFORM-D .
1 Actual_Start Time = 29-NOV-2022 21:42:21
1 &3 229 £ 7 §5KERE3REEL &R 55 8% Revision Time = 7-SEP-2023 17:43:52
- K Tparts per Million : 11 e X : parts pef Million s TH™ ~— —~~~ -7 7~ X pattsper Mill
] E i Comment = single pulse
1 g1 2 Data_Format = 1D COMPLEX
1z a Dim Size = 13107
9 <7 X Domain = 1H
3 21 Dim Title = 1H
] 2 Dim Units = [ppm]
1 =7 Dimensions =X
1 & A site = ECS 400
] =E (lq Spectrometer = JNM-ECS400
4 ¥ Field Strength = 9.20197068([T] (390[MHz])
1 <4 X Acq_Duration = 2.228224([s]
4 < X Domain = 1H
] 2‘*" N \ X Freq = 391.78655441 [MHz]
154 (??‘h B X Offset = 5[ppn]
1 _§ 21 et H X Points = 16384
7] - o7 X Prescans =1
b X Resolution. = 0.44878791[Hz]
- & X Sweep = 7.35294118[kHz]
] Irr_Domain = 1H
] BERR ¢ Irr_Freq = 391.78655441 [MHz]
] S5 sc & Irr Offset = 5[ppm]
] Tri_Domain = 1H
] Tri_Freq = -391.78655441 [MHz]
1 Tri_Offset = 5[ppm]
1 Clipped = FALSE
J Scans =8
3 Total_ Scans =8
] Relaxation Delay = 5[s]
] X Recvr_Gain = 48
- N Temp_Get = 18[dC]
] = X_90_Width = 11.2[us]
] == . | X Acq_Time = 2.228224[s]
] X Angle = 45[deg]
h r . i X Atn = 1.9[dB]
] . J X _Pulse = 5.6[us]
. - ‘LL = M \ ; Irr Mode = Off
|.\.i[-H[H...H;.l..‘y...HI..1.\.;[\,H...ly..[u\..x..‘J\...[yHw\l.u.y.,‘\.\.\u.x]....u.,.t.\uTri_Mode = Off
Dante Presat = FALSE
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Taitisl Wait = 1s]
/\ /\\ /JW i \W l ] Repetition Time = 7.228224[s]
SR A NN SN TN~ o
SO0 N~ O~ — O QWX 0NN S
5O 0NN MO — OOy % 00000 <
oo ,—,—_——,—I O SO o OO (=
X : parts per Million : 1H

S34




0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22
T R

0.02

—---- PROCESSING PARAMETERS ----

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

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

zerofill( 1 )

£fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND 675 13C Carbon-1-1.3jdf

Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time

Revision Time -

Comment
Data_Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength

KND 675_13C_Carbon
element
carbon_auto.jxp
KND_675_13C
CHLOROFORM-D
29-NOV-2022 13:09:
15-JAN-2023 13:36:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2_NMR

9.2982153([T] (400[

e b b b b b e b b b b e B b b By e b i b va D g

abundance
0

Irr Dec_Bandwidth Hz 4.7826087 [kHz]

X Acq Duration = 1.048576[s]
X Domain = Carbonl3
X Freq = 99.54517646[MHz]
X Offset = 100 [ppm]
X _Points = 32768
X Prescans =4
X Resolution = 0.95367432[Hz]
X Sweep = 31.25[kHz]
X Sweep_Clipped = 25[kHz]
Irr Domain = Proton
Irr_Freq = 395.88430144[MHz]
Irr Offset = S[ppm]
Blanking = 5[us]
Clipped = TRUE
Scans = 100
Total Scans = 100
Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 17.1[dC]
X 90_Width = 9.65[us]
X Acq Time = 1.0485761[s]
X Angle = 30[deg]
i ) X Atn = 8[dB]
X Pulse = 3.21666667[us]
L L | J{ ) LMLLU Irr_Atn Dec = 25.059[dB]
g Irr_Atn Dec Calc = 25.059[dB]
_Illlllllllllllll!llll!lllltlllIl|Illl|lIIl{!III(I1Il|l!|l|!IIvI|IlI1|Ill¢lllll[llllllllllllIll\lllllll\llllllllllll!l!(lllllﬁl Irr Atn_Dec Default Calc = 25.059[dB]
2200 - 2000 1800  160.0 1400 1200 1000 - 800 600 400 200 0 -20.0| Ir_Atn_Noe = 25.0591d5]
Irr_Dec Bandwidth Ppm = 12.08082432[ppm]
Irr_Dec Freq = 395.88430144[MHz]
O 00 N O < O CnN~NVOoTA Irr Dec_Merit Factor = 2.2
8 SR LE2R N —oAdsxa e Irr_Decoupling = TRUE
o~ N~ Y =) NN —OoO TS Irr Noe - = TRUE
T oo . 00 B~ IS~ v MnnonaAQN — Irr Noise = WALTZ
X : parts per Million : Carbon13 Irr_Offset Default = Slppml

S35




8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

abundance

0

] ol <] ---< PROCESSING PARAMETERS ----
; - & h dc_balance( 0, FALSE )
] = “ sexp( 0.2[Hz], 0.0[s] )
N = trapezoid( O[%], O[%], 80[%], 100[%] )
1.9 37 3 zerofill( 1 )
] fft( 1, TRUE, TRUE )
g machinephase
i S ppm
1 21 Derived from: KND_554_ pure Proton-1-1.3jdf
] <]
1% B 2
s 2o 2 Filename = KND_554_pure Proton-1-2.j
] 5 5 ) W o Autho:_: = element
- Experiment = proton. jxp
] /\ / \ Sample Id = KND_554_pure
e R Solvent = CHLOROFORM-D
] gy  RE3 2 g 2328 Actual_Start Time = 30-AUG-2022 21:39:16
T X:ﬁﬁéperbﬂlﬁﬁgzProto X:pansperMnllfG‘n:F‘ro!on - - Xgp;ﬁ?p:émi]li ReViSion_Time = 7-SEP-2023 17:53:43
. o Comment = single pulse
1 2 E . Data_ Format = 1D COMPLEX
- Dim Size = 13107
1 a] ) tﬁ"{ - X_ngain = Proton
17 < Dim Title = Proton
7 ’ Dim Units = [ppm]
1 & ) ;:’:%M v N Dimensions =X
1 rin’ iz Site = JNM-ECS400
] 2] M " »Spectrometer = DELTA2_NMR
~
. - ~ 3 Q’! ¢ @ Field Strength = 9.37221[T] (400[MHz])
1. <1 . L?‘”é‘*) B = Agﬁ . X_Acq_Duration = 2.1889024[s]
g \ ‘\ . A X Domain = 1H
1 2 / 4; /"?5, . X Freq = 399.03472754 [MHz]
4 : s X Offset = 5.0[ppm]
1 < . e X Points = 16384
4 = & X Prescans =1
] . ”E@ . X Resolution = 0.45684997[Hz]
1y2% QQ . % 2 : X_Sweep = 7.48502994 [kHz]
157 F - I X Sweep_Clipped = 5.98802395[kHz]
15 . Irr Domain = Proton
1° T T T E Irr Freq =.399.03472754 [MHz]
] 09 03 07 - Irr_Offset = 5.0[ppm]
] Tri_ Domain = Proton
] Tri_Freq = 399.03472754 [MHz]
] 35 STRERIATRE Tri_Offset = 5.0[ppm]
25 Sx2RLII=3E X
1 X o pefMlfR PGS  © Clipped = FALSE
] Scans =.8
J Total_Scans =8
] N Relaxation Delay = 5[s]
] - o - KA i Recvr_Gain = 40
] ffo Temp_Get = 20.6[dC]
b N X 90_Width = 6.6[us]
] _ X Acq_Time = 2.1889024(s]
q i X Angle = 45[deg]
] J j ﬂ l X Atn = 1[dB]
] - - X Pulse = 3.3[us]
,..H.H,I.‘..[l..,|H\H],,.[\‘..[.HW.HKH.HIV.,H.Hw..u.]..w,u...\.[.H\.\H|HH,..H|<...Irr_Moie =O§f
Tri Mode = Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 » .0 0 -1.0 Dante Drasat — FALSE
- A Initial Wait = 1[s]
. ’ Repetition Time = 7.1889024([s]
v ANV 0OV VORNT I 0D o
el O N <t NFT 0RO = S
N NN == NN == Q00X RN <
<t < < - O OO0 OO0 S

=
X : parts per Million : Proton

S36




abundance

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

~--- 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_ 554 13C-1.jdf

Q’?*\‘?\éig
£ NGy
; 9L52~ S pjf(L
5 i} H L o
_rrlllTllllll|||'V|"YY{III|IlllIll\Y|||V||||||V|1l\lll\lT‘ll]'ll‘llllll\l|i’|]\llI||[f|]|||1||||||7\|l|l|||]|‘\|||l||l|1\‘\|
2100 1900 1700 1500 1300 1100  90.0 70.0 50.0 30.0 100  -10.0
S8 & 228388 R BREEZZE
S5 = SEEe3E 8 @Rmsaac

X : parts per Million : 13C

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start Time

Revision Time

Comment

Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field 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 Y1 Y I

KND_554_13C-5.jdf
element
single_pulse dec
1

CHLOROFORM-D
31-AUG-2022 03:38:02
17-0CT-2022 13:21:27

single pulse decoupled ga
1D COMPLEX

26214

13c

13cC

[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

34

34

2[s]

60

21.3[dC]
11[us] .
1.06430464([s]
30[deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]

S37




8.0

7.0

6.0

5.00

4.0

1.0

abundance

1 # 3 21 - ---- PROCESSING PARAMETERS —---
1 I ’ 3. dc_balance( 0, FALSE )
| (> kt sexp(. 0.2[Hz], 0.0[s] )
b - ) o trapezoid( 0[%], O[%], 80[%], 100[%] )
1 s R zerofill( 1)
1 ¢ ] ££t( 1, TRUE, TRUE )
] ol : machinephase
] < b ppm
. o] 2] Derived from: KND 553 pure3 Proton-1-1.jdf
- =
1 <1 c &1 . Filename = KND_553 pure3 Proton-1-2.
1 Author = element
a g 3 23, Experiment = proton. jxp
E § §°F Sample Id = KND_553 pure
13 [ el | - - Solvent — CRLOROFORM-D
1° b T e T T y Actual_ Start Time = - 2-OCT-2022 16:08:39
. 10 09 08 07 Revision_Time = 7-SEP-2023 18:02:31
4 ‘ ) Comment = single pulse
. EER $8525355 88 ¢ 88 &2 Data_Format = 1D COMPLEX
1 XGEPEM X pubpaMifor PR S © S S Dim _Siza = 13107
1 X Domain = Proton
] Dim Title = Proton
g (o)) Dim Units = [ppm]
] 5 L=
] /l\ Dimensions =X
] Ne <\ Site = JNM-ECS400
7 : Spectrometer = DELTA2 NMR
1 e Field Strength = 9.37221{T] (400[MHz])
] . o ) X Acq_Duration = 2.1889024[s]
i ‘ - e .| X Domain = 1H
] : g , g\ % ] X Freq = 399.03472754 [MHz]
] N : 4 . X Offset = 5.0[ppm]
1 L"M)B \Q‘;n/ ! Mo _ , X Points = 16384
] Mp X Prescans =1
1 { = X Resolution = 0.45684997 [Hz]
] (g@ A?P X Sweep = 7.48502994 [kHz]
e N\‘(L . _| X_Sweep_Clipped = 5.98802395[kHz]
] . e Irr Domain = Proton
] _ ‘ % Irr Freq = 399.03472754 [MHz]
R 2 S Irr Offset = 5.0[ppm]
] L J‘\f? I : : Tri_Domain = Proton
4 i Tri_Freq = 399.03472754 [MHz]
] Tri_Offset = 5.0[ppm]
] Clipped = FALSE
b Scans =8
] Total_ Scans =8
' Relaxation Delay = 5[s]
] 3 Recvr_Gain = 40
1 = ) Temp_Get = 19.6[dC]
] 2 : X_90_Width = 6.6[us] -
: : X Acq_Time = 2.1889024[s]
] X Angle = 45[deg]
i /J ‘JL X Atn = 1[dB]
* ! . X Pulse = 3.3[us]
‘..H[.H.|H.....H[‘..H{,..I...x.,.[[[..v,.,K,.,,H,.‘.‘..WH»..H.,H.,.,H.M.l,.,HW.»..‘.,.‘...‘Irr_Moge =o§§
Tri Mode =0
.8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Dantel Presat — FALSE
: ISV Initial Wait = 1[s]
Repetition Time = 7.1889024[s]
a0 < O T O DM~ =
O O SN NN 0D XN S
: N < N N = =00 R X < :
[ [N o _—_—_——o o oo <o
X : parts per Million : Proton

S38




abundance

0 0102030405060708091.01.11.21314151.61.71.81.92.02.1222324252.62.72.8

—--— 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 553 13C_Carbon-1-1.3jdf

_ ~
E ] ML
4!KllIVIIIII!lIIl(lI!IIlIIIIllVII|IIII|(III|VIYllllllllllllIlll‘lffllllll‘llll]IIII‘IIIIlllllll\\l!llllll\lllIIII‘II\!IIIYIII
220.0¢ 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0
RES g8eg g SREREREY
33 g SEEE g HosS3yss

X : parts per Million : Carbon13

Filename = KND_553_13C_Carbon-1-2.3jd
Author = element

Experiment = carbon. jxp

Sample Id = KND_553_13C

Solvent = CHLOROFORM-D
Actual_Start Time = . 2-OCT-2022 16:31:45
Revision Time =. 8-0CT-2022 16:49:38

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

Dim Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400

Spectrometer = DELTA2_ NMR

Field Strength 9.37221[T] (400([MHz])

X Acq Duration

1.04333312(s]

X Domain 13C

X Freq 100.33735165[MHz]
X Offset 100.0[ppm]

X Points 32768

X Prescans
X Resolution

4
0.95846665[Hz]

X Sweep 31.40703518[kHz]
X Sweep_Clipped 25.12562814 [kHz]
Irr Domain Proton

Irr Freq 399.03472754 [MHz]
Irr Offset 5.0[ppm]

Clipped FALSE

Scans 200

Total_ Scans 200

Relaxation Delay = 2[s]

Recvr_Gain = 50

Temp Get = 19.6[dC]

X 90 _width = 10.9[us]

X Acq _Time = 1.04333312([s]

X Angle = 30[deg]

X Atn = 5.4[dB]

X Pulse = 3.63333333[us]
Irr Atn Dec = 25.823[dB]

Irr Atn_ Noe = 25.823[dB]

Irr Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE

Noe_Time = 2[s]

Repetition Time

3.04333312[s]




abundance

0

9.0 10.0 11.0 12.0 13.0 140 15.0 16.0

8.0

7.0

20 3.0 40 50 6.0
oo b e b v b by e b b v by by b by v b b by v b by v by g |

1.0

9.0

40 50 60 70 -80
I L

3.0

<]
o
3 g
3 3
g g2
2 S =
g s
3 ]
2 2
T T T T o
75 7.4 73 72
pps ZRTRT
AR AT¥IEJ
S NN
X : parts per Million : IH
2
=
hal
<
< =
(=3 =N
“
<
Il
3
2= 3
£< g
g g
2 3
g E
251 3
&l 2 o :
0.9 0.7
©oEn nnea 23 QY =X II 2w 2R Sng®y 8%
> 285 8588 I8 8L 8 8% 8 88 HARAR B
s SSgo.oSas oo oS S8 SS S oS SsS S35 oSS
X: paﬁs per Milfor T

>t’ —
- 098

5e
L

100

I

N

2815

408

: @M_J

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

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

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived -from: KND_ 556 pure-1.jdf

8.0

N o
o —
v n
~ ~

X : parts per Million :

7

,__7.291
T7.283

7.0

=

7.262
7.253
7.244
7.112

7.104

1.568
1.352
1.236
1.227
1.200
1.191
1.034
1.018

—

\O
—
(o))
S

.0

%’mu y’I i 1

0 900
0.887
0.877
0.822

I\II(I1II[V\\IlVll!lil!iIIIlIIIllYYIl\l[ll\llll!I|I<l!llII}ll\!IlVl\l‘ll[vllll\l\r}vlllll

6.0

LI N B B

0.000 — <

Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time
Revision_ Time

Comment
Data_ Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acqg Duration
X Domain

X Freq

X _Offset

X _Points

X Prescans

X Resolution
X Sweep
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_ Get

X 90_Width
X_Acq_Tlme

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode

Dante Presat
Initial Wait
Repetition_Time

L T (| (| [ O 1

KND_556_pure-2.jdf

element

single pulse.ex2
S#795456

CHLOROFORM-D
9-SEP-2022 04:50:40
7-SEP-2023 18:20:18

single pulse
1D COMPLEX
13107

ECS 400
JNM-ECS400

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

1H

391.78655441 [MHz]
5 [ppm]

16384

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

391.78655441 [MHz]
5[ppm]

1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

46

20.6[dC]
10.8[us]
2.228224([s]
45[deg]
1.9[dB]
5.4[us]

Off

Off

FALSE

1[s]
7.228224[s]

S40




2.0 3.0 4.0 5.0 6.0 7.0 8.0

1.0

cvvv v b b b e v v by

abundance

(I) 0.1
£
£

abundance
-0.1
L

2.301

=)
2
=
b
I

135.501

=

X : parts per Million :

Lo v b b by
0.2

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

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

zerofill( 1 )

f£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_556_ 13C-1.jdf

X : parts per Million : 13C

LN L L L I L L L L L L O L L LU L L E BRI AL DL B

220.0 200.0 180.0

J AN N

138.085
137914
135.501
125.057

50.837

125.639

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
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 LT 1 1 | S 1

KND_556_13C-2.jdf
element
single pulse dec

CHLOROFORM-D
9-SEP-2022 05:03:03
17-0CT-2022 14:05:56

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

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

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
S [ppm]

FALSE

200

200

2[s]

60

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

TRUE

1[s]

TRUE

2[s]
3.06430464([s]




o1 & . 7 2 -——- PROCESSING PARAMETERS ----
o S 2] dc_balance( 0, FALSE )
—J . % en sexp( 0.2[Hz], 0.0[s] )
o 1 <] <R Ul trapezoid3( 0[%], 80[%], 100[%] )
0 - b N zerofill( 1 ) .
— 1 =] S ££t( 1, TRUE, TRUE )
o ] © <] & machinephase
™~ © " ppm
— 1 e« 0 =4
) b ° j - Derived from: KND_682 pure-1.jdf
© <7 ©
— b
1°° “] «
o ] e S
bR = g' 2 . -
— 1 < Filename = KND_682 pure-2.jdf
o 13 354 3~ Author = element
<-4 £ 5° Experiment = single pulse.ex2
—~ 1£°7 RS 5.1 Sample_Id = s#587200
o1 ° . — " Solvent = CHLOROFORM-D
ol 7 o Actual Start Time = 25-NOV-2022 01:17:31
= ) \ Revision Time = 7-SEP-2023 18:34:52
o ] .
~— E 5 EE § g8s E 258 Comment = single pulse
— Xl\pn?ts per Mil| X: punsperﬂxr'\ STHTSS X : parts pcrﬂlﬂ'mn gz:igf::mat : iglggMPLEx
ks - . X Domain = 1m
— 1 =1 3 a Dim Title = 1H
] Dim Units = [ppm]
O_; n ] Dimensions =X
e © site = ECS 400
] Spectrometer = JNM-ECS400
1 3
N 4 =3 Field Strength = 9.20197068[T] (390 [MHz])
1 =1 - X Acq Duration = 2.228224([s]
S 1 X Domain = 1H
oo X Freq = 391.78655441 [MHz]
1 24 X Offset = 5[ppm]
O X Points = 16384
~, -] X Prescans =1 )
18- g X Resolution '~ = 0.44878791[Hz]
o 1% K vy X Sweep = 7.35294118[kHz]
= 3 9 - )
O 7% °7 : s oo . ; - ~ Irr Domain = 1H
b 1.0 0.9 08 0.7 N Irr Freq = 391.78655441 [MHz]
o A . Irr Offset = 5[ppm]
w ] ‘ Tri_Domain = 1H
. o me L AL S S A U S Tri_Freq = 391.78655441 [MHz]
o]  EBE B 285 83EE3 5F KT ER A% Trs_Offset - 5tppn)
< X : parts per Millio X:panspefMﬂlfén TH o N Clipped = FALSE
I Scans =8
o 1 Total_Scans =8
o]
b S Relaxation Delay = 5[s]
o 1 L %V Recvr_Gain = 32
(\i__ ~ Temp Get = 18.5[dC]
® B X 90_width = 11.2[us]
Q ] X Acq_Time = 2.228224[s]
s <2 I X An -
& — ; . Angle = 45[deg]
< " ] © | X atn = 1.9[dB]
5 [ X Pulse = 5.6[us]
.-g S Irr_Mode = Off
H.(..;H[.[[.H[HI.‘.H,.[\|.[,.i....[..;u..uw..u,.\.“.[yl.H.Wl..;.[.\|H.H.H.}..H..H.v‘,.u]'J)Tri_gMoge . =g:iSE
: ante Presa =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 -1.0 Toitinl Wost Z1ls]
/XN : | NEHIE IO 0 Jem } Repetition Time = 7.228224[s]
N =AY N OO~ . COOTNAROALS A — o
438===33885 933388 aa8x8x 8
NN N NN N~ N~~~ —_ IO 0SS S SO o
X: parts per Million: 1H
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——-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

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

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

fft( 1, TRUE, TRUE )

i
0.1

0.1

machinephase
ppm

Derived from: KND_682_ 13C Carbon-1-1.jdf

0 0102030405060.708091.01.1121314151.61.71.8192.02.1222324252.6

abundance

] Filename = KND_682_13C_Carbon-1-2.3jd
En 3 Author = element
3 é ’ 5] Experiment = carbon. jxp
q: A E Sample_Id = KND_631_13C
- e y =k Solvent = CHLOROFORM-D
3 1370 1360 Actual Start Time = 24-NOV-2022 20:44:39
] } Revision Time = 25-NOV-2022 09:18:46
] g g =2 8 g2 S Comment = single pulse decoupled ga
3 = 2 a8 @ 3 S Data_ Format = 1D COMPLEX
- X : parts per Million : Carbonl3 — —  — X : parts per Milliofr: Dim ‘s—ize = 26214
E X Domain = Carbon
] Dim Title = Carbonl3
] M«{f{ ¢ Dim Units = [ppm]
E Dimensions =X
3 te { Me MR iﬁ(s, site = JNM-ECS400
= N(E \ /\J\/L ) Spectrometer = DELTA2 NMR
E N /C)} Agw
- o N Qo < Field Strength = 9.37221[T] (400([MHz])
E LIS = = <\ X Acq Duration = 1.04333312[s]
3 7 "W Ne . X Domain = 13C
] £ X Freq = 100.33735165[MHz]
= R X Offset = 100.0[ppm]
] Ve ™ #o- X _Points = 32768
= X Prescans =4
3] Nb 4 N X Resolution = 0.95846665[Hz]
3 {{Q, X Sweep = 31.40703518[kHz]
1 X Sweep_Clipped = 25.12562814[kHz]
] Irr Domain = Proton
B Irr_Freq = 399.03472754 [MHz]
] Irr Offset = 5.0[ppm]
= Clipped = FALSE -
E Scans = 200
= Total Scans = 200
= Relaxation Delay = 2[s]
3 Recvr_Gain = 50
3 Temp Get = 18.3[dC]
: X_90_Width = 10.9[us]
3 X _Acq_Time ='1.04333312(s]
7 X Angle = 30[deg]
] X Atn = 5.4[dB]
E X Pulse = 3.63333333[us]
] L | . Irr Atn Dec = 25.823[dB]
] Irr Atn Noe = 25.823[dB]
B e I L B L o L B L B o e e I B I DU IS s irr_r;o;:ih =gA11:£§[ :
rr_Pwi = 0. ms
210.0 190.0 170.0 70.0 50.0 30.0 100 ~ -10.0 Decoupling i
Initial Wait = 1[s]
Noe = TRUE
v v w oo N oo~ o Noe_Time = 2[s]
% § § E @ g § Q % PRI ANNS 3 aa8s=s § Repetition Time = 3.04333312[s]
T688883333 NI b3 SE-RY =
o

X : parts per Million : Carbon13
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150 160 17.0

10.0 11.0 12.0 13.0 14.0

9.0

8.0

7.0

6.0

5.0

3.0 4.0

1.0 2.0

abundance

0

1 & 2 " —--- PROCESSING PARAMETERS ----
7 ~ P <] . dc balance( 0, FALSE )
- 2] ° - = sexp( 0.2[Hz], 0.0[s] )
7 S <] < trapezoid( O[%], O[%], 80([%], 100[%] )
1 . " < 12 zerofill( 1)
q =1 s ££t( 1, TRUE, TRUE )
- < 24 machinephase
1 & = : ppm
7 e «~
Tl o <7 Derived from: KND 298 pure Proton-1-1.3jdf
1 = 5E
18- g 54
—4%°] 3 g° E %
B * = e T Filename = KND_298_pure Proton-1-2.j
h ’ Author = element
] Experiment = proton.jxp
] Sample Id = KND_298 pure
1 =2 ' 1883 Actan o SAbAR20D2 11:39:57
] Ay SEERS o = X - o e Milli . Actual Start Time = 24-MAR- :39:
Rparsng parts per Milfon ? P . Revision Time = 7-SEP-2023 18:42:35
] s . = \3 -
- g by ‘ﬁ‘}ﬁ‘g : Comment = single pulse
] ) Hd. P Data Format = 1D COMPLEX
] - : v A L Dim Size = 13107
we,  phe LS
. . X Domain = Proton -
1 2 ’ : /\i/kﬁﬁ? _ Dim Title = Proton
T 27 . y«f ‘e Dim Units = [ppm]
] - M’uf Dimensions =X
] {‘?"‘ ) Spectrometer = DELTA2_ NMR
] f Field Strength = 9.4073814[T] (400([MHz])
- X Acq_Duration = 2.18103808[s]
18 X Domain = 1H ’
12 X Freq = 400.53219825[MHz]
2 < X_Of_fset = 5[ppm]
i 00 o8 o7 X Points = 16384
] X Prescans =1
i M }\ ) \ X _Resolution = 0.45849727[Hz]
] X Sweep = 7.51201923[kHz]
i 22 23338322308 8 8% & — X Sweep Clipped = 6.00961538[kHz]
1 XSGR peMiRe PRGES 555 55 S5 S = Irr_Domain = Proton
7 b Irr Freq = 400.53219825 [MHz]
] Irr Offset = 5[ppm]
] Tri_Domain = Proton
| Tri_Freq = 400.53219825[MHz]
i Tri_Offset = 5[ppm]
1 Clipped =’ FALSE
] Scans =8
. 8 Total_Scans =8
b - Relaxation Delay = 5[s]
. Recvr_Gain = 42
1 Temp_Get = 18.1[dC]
] X 90_Width = 6[us]
1 X Acq_Time = 2.18103808[s]
] X Angle = 45[deg]
. - X Atn = 0.8[dB]
] ) l X Pulse = 3[us]
N g Irr Mode = Off
.‘.[.[..y,.u.y.uwu.yu.[w.\i..\..y,.[..H.,.|.K.\H,,.|y....u'.wuu..;.w.[.H.H,...H..Hw.y.griEMoge . =g§§sn
ante Presa =
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 Initial Wait = 1(s]
/ A\ / QHT ] /w i Repetition Time = 7.18103808[s]
W VN 0o OFTNO —NROOO =N o
FIQSZE83 AI5553885888E &
o oS SN S S —_—E - —_ O 000 oo (=
X : parts per Million : Proton
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.abundance

0.9

0.8

0.7

0.6

0.5

0.2 0.3 0.4

0.1

—--- 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: KND_298 13C-1.jdf
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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
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 (O O O | O 1

KND_298 13C-2.3jdf
element

single pulse dec
1

CHLOROFORM-D
20-AUG-2022 03:04:37
8-0CT-2022 11:33:40

single pulse decoupled ga
1D COMPLEX

32768

13C

13C

[ppm]

X

ECS 400

JNM-ECS400

9.20197068[T]
1.3303808[s]
13c
98.51479726 [MHz]
100 [ppm]

32768

4

0.75166449[Hz]
24.63054187 [kHz]
1H-
391.78655441 [MHz]
5[ppm]

FALSE

49

49

(390[MHz])

2[s]

50

21.6[dC]
11[us]
1.3303808([s]
30([deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.3303808([s]




abundance

50 60 70 80 90 100 11.0 120 13.0 140 150 16.0

4.0

3.0

2.0

1.0

0

LT P D T TN VIR T VI TR NI P |
1.98

0.2 03 04 0506070809 101112131415

\ZS>
0.5
H)

abundance
0.1 0.2
1 L
.49

0.3

92.34

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

sexp( 0.2[Hz],

0.0[s] )

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

zerofill (.1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_272 pure3-1.3jdf
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X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
Solvent

Actual Start Time

Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site.
Spectrometer

Field Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp_( Get

X 90_width
X_Acq_Tlme

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode
Dante Presat
Initial Wait
Repetition_ Time

KND_272 pure3-2.3jdf
element
single_pulse.ex2
S#345654
CHLOROFORM-D
28-0CT-2022 16:19:19
7-SEP-2023 18:51:44

single pulse
1D COMPLEX
13107

ECS 400
JNM-ECS400

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

1H
391.78655441 [MHz]
5 [ppm]

16384

1

0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MHz]
5 [ppm]

1H

391.78655441 [MHz]
5 [ppn]

FALSE

8

8

5[s]

44

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

Off

FALSE

1[s]
7.228224([s]

S46




abundance

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

sexp( 2.0[Hz], 0.0([s] )
trapezoid3( O0[%], 80[%], 100([%] )

zerofill( 1 )
fft( 1,
machinephase
ppm

TRUE, TRUE )

Derived from: KND_272 13C-1.jdf

] 3
E N
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- O-_
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1 =i
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S
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o
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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
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

KND_272_13C-2.3jdf
element

single pulse dec
1

CHLOROFORM-D
21-AUG-2022 01:56:37
28-0CT-2022 09:56:00

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

66

66

2[s]

60

21.5[dC]
11[us]
1.06430464([s]
30[deg]
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]

S47




abundance

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

sexp( 0.2[Hz],

trapezoid( 0[%],

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
0[%]1,

80[%], 100[%] )

Derived from: KND_296 pure Proton-1-1.3jdf
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X : parts per Million : Proton

Filename
Author
Experiment
Sample Id
Solvent

Actual_Start_ Time

Revision Time

Comment

Data_ Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep_Clipped
Irr Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse
Irr_Mode
Tri_Mode
Dante Presat
Initial Wait
Repetition Time

KND_296_pure Proton-1-2.3
element

proton. jxp

KND_296_pure
CHLOROFORM-D

23-MAR-2022 11:41:40
7-SEP-2023 -19:00:08

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X
DELTA2_NMR

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

16384

1

(400 [MHz])

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

Proton
400.53219825[MHz]
5 [ppm]

FALSE

8

8

5[s]

50

18.7[dC]
6[us]
2.18103808([s]
45[deq]
0.8[dB]

3[us]

Off

Off

FALSE

1[s]
7.18103808([s]
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abundance

=124.351

»424.504

123.331

Mllhon 13

1 o
J s
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1 e
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5
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N 1380 1370 1360 1350
7 © T
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] X:Pparts per Million: 3¢ — ~ 7
Rﬂf%
I

b e b b b b b b b b b s bar g |

(4( G(‘Qi\"@’{i’?’@”é)

/,’

1.

~—-- 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 296 13C-1.jdf

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

KND_296_13C-2.jdf
‘element

single pulse dec
1

CHLOROFORM-D
21-AUG-2022 02:20:31
8-0CT-2022 15:43:30

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T]1 (390[MHz])
1.06430464[s]

13C

98.51479726 [MHz]
100[ppm]

32768

4

0.93958061 [Hz]

X Sweep 30.78817734 [kHz]
Irr Domain 1H
Irr Freq 391.78655441 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 64
Total Scans 64
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_( Get = 21.6[dC]
X 90_Width = 1l1l[us]
X_ActLT:.me = 1.06430464[s]
X Angle = 30([degq]
X Atn = 4.9[dB]
X Pulse = 3.66666667[us]
Irr_Atn Dec = 22.05[dB]
Irr Atn Noe = 22.05[dB]
Irr Noise = WALTZ
L L L L B L L L L B L L OB Decoupling = TRUE
2200 2000 1800 - 160.0 . 1200 1000  80.0 . Initial Wait . =1[s]
Noe = TRUE
| Noe_ Time = 2[s]
Repetition_ Time = 3.06430464([s]
SEIER8IILSRTS ISR 8 8 SR8z $
MIESNSONRMem T f=0 o8 S A =aq 9
S0 OO NVt oNnon O S~ \O < < (= n o —ON (=)
T nnnANNN—O N~ OO v NN n
B R ER L I e i A e S D et

X : parts per Million : 13C
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abundance
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1.8 19 2.0 2.1

1.7

1.6

1.2 13 14 15

0 0.1

-—-- PROCESSING PARAMETERS ----

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

££ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
0[%]1, 80[%],

100[%]1 )

Derived from: KND297pure Proton-1-1.jdf
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X : parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent

Actual Start Time
Revision Time

Comment
Data_Format
Dim_Size

| X Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep_Clipped
Irr_Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Blanking
Clipped

Scans

Total Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X 90_width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode

Tri Mode
Dante_Loop
Dante_Presat
Decimation Rate
Experiment Path
Initial Wait
Phase

Presat Time

L (O 1 | 1 1 (O Y 1 | 1

KND297pure_ Proton-1-2
element
proton_auto. jxp

‘KND297pure

CHLOROFORM-D
7-NOV-2022 17:41:24
7-SEP-2023 19:10:57

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

DELTA2_ NMR

9.2982153[T]
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 [MHz]
5[ppm]

2[us]

FALSE

8

8

(400 [MHZz

5[s]

46

18.4[dC]

9.5[us]

2.20725248([s]

45[deg]

3.4[dB]

4.75[us]

Ooff

Ooff

500

FALSE

0

C:\Program Files\JEOL
1[s]
{0,
5[s]

90, 270, 180, 180

S50




abundance
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135.844

X : paris per Millfon™ 13C
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135.262

abundance

0.2

0.1

0
I

X:

Wi

-

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

sexp( 2.0[Hz],

0.0[s] )

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

zerofill( 1 )

f£ft( 1, TRUE,
machinephase
ppm

TRUE )

Derived from: KND_297 13C-1.jdf

210.0 190.0

X : parts per Million : 13C

170.0

150.0 130.0 110.0
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NO N =X IOV 0N
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AOC O SOt It
A dAdAad
o e

90.0

A

77.484
77.160
76.836

50.0

50.856 —

30.0
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70.0

-10.0

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

LI O O O (T

KND_297_13C-2.3jdf
element
single_pulse dec

CHLOROFORM-D
26-AUG-2022 01:48:39
24-NOV-2022 14:00:57

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

77

77

(390 [MHz])

2[s]

60

21.5[dC]
11[us]
1.06430464([s]
30[degl
4.9[dB]
3.66666667[us]
22.05[dB]
22.05[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.06430464([s]
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abundance
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0

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

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

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

zerofill( 1 )

££ft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: KND 376 pure Proton-1-1.jdf
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X : parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision Time

Comment
Data Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

X Sweep

X Sweep Clipped
Irr Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq

Tri Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

X 90_Width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode -

Tri Mode

Dante Presat
Initial Wait
Repetition Time

KND_376_pure Proton-1-2.j

element

proton. jxp

KND_376_pure

CHLOROFORM-D

18-JAN-2023 21:41:44
7-SEP-2023 19:18:38

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]

34

18.5[dC]
6.6[us]
2.1889024[s]
45[deg]
1[dB]
3.3[us]

Off

Off"

FALSE

1[s]
7.1889024[s]
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X : parts per Million : Carbon13 X : parts per Million : Carbon13

T
1250

125314 ———
125247 —

125.610
124.702

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

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

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

fft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: KND_376_13C_Carbon-1-1.3df

% e
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R
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- T
é 7
S R w R AR o AR RRARAEanu e
220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0
crEszgfszse cgy 3 5E53E ¢
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SEAS088498] RER . RAS8N =

X : parts per Million : Carbon13

Actual_Start Time

18-JAN-2023 21:58:02

Filename = KND_376_13C Carbon-1-2.3jd
Author = element

Experiment = carbon. jxp

Sample Id = KND_376_13C

Solvent = CHLOROFORM-D

Revision Time

20-JAN-2023 20:29:26

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

Dim Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

Field Strength 9.37221[T] (400([MHz])
X Acq_Duration 1.04333312([s]

X Domain 13c

X Freq 100.33735165[MHz]

X Offset 100.0[ppm]

X Points 32768

X Prescans 4

X Resolution

0.95846665[Hz]

X Sweep 31.40703518 [kHz]
X Sweep Clipped 25.12562814 [kHz]
Irr_Domain N Proton

Irr Freq 399.03472754 [MHz]
Irr Offset 5.0 [ppm]

Clipped FALSE

Scans 150

Total Scans 150

Relaxation Delay = 2[s]

Recvr_Gain = 50

Temp_Get = 18.1[dC]

X 90_Width = 10.9[us]

X Acq_Time = 1.04333312(s]

X Angle = 30[deg]

X Atn = 5.4[dB]

X Pulse = 3.63333333[us]
Irr Atn Dec = 25.823[dB]

Irr Atn Noe = 25.823[dB]

Irr Noise = WALTZ

Irr Pwidth. = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE

Noe_Time = 2[s]

Repetition Time

3.04333312[s]
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1.0

abundance

b - By ~ -t 0 ———--— PROCESSING PARAMETERS ----
1 87 a B g s S dc_balance( 0, FALSE )
] ‘e R o sexp( 0.2[Hz], 0.0[s] )
| 7] ST 32} trapezoid( 0[%], O[%], 80[%], 100[%] )
] : - NS zerofill('1)
4 7. fft( 1, TRUE, TRUE )
— <7 - machinephase
i . 34 ppm
] ] = Derived from: KND 281 pure3 Proton-1-1.jdf
15 5
4 B &
138 8 \ ! 3 8
L 5 B £ £ Filename = KND_281_pure3_Proton-1-2.
2 E £°7 2 R Author = element
- T Un I . T y ° A Experiment = proton.jxp
80 78 73 L2 7.1 . L . 10 Sample Id = KND_281 pure3
: Solvent = CHLOROFORM-D
)\ //\ ‘ ‘ A\ /) \ / } \\ : Actual_Start Time = 19-MAR-2022 17:08:21
1 g3 g 23382 §= a8e § ggm2 2 2228 . ‘| Revision Time = 7-SEP-2023 19:31:14
T X : a3 per Million : Profon X : parts per Million : Prdion X - phHS pr Million : X parts X7pa i
T Comment = single pulse
- 2 Data Format = 1D COMPLEX
<] € Dim_Size = 13107
2 - X _Domain - = Proton
r Dim Title = Proton
: Dim Units = [ppm]
=3 s Dimensions’ =X
Spectrometer = DELTA2 NMR
S
- Field Strength =9.4073814[T] (400[MHz])
o1 ’ X Acq_Duration = 2.18103808[s]
N X Domain = 1H
30 X Freq = 400.53219825[MHz]
g~ X Offset = 5[ppm]
5 X Points = 16384
® o : : : X Prescans =1
0.9 08 07 X Resolution = 0.45849727[Hz]
X Sweep = 7.51201923[kHz]
] X Sweep Clipped = 6.00961538[kHz]
PR 2 =S g 2n o Irr Domain = Proton
S8 8 ece § ES- B Irr Freq = 400.53219825 [MHz]
s per Million : Proton Irr Offset = 5[ppm] .
ol\o Tri_Domain = Proton
[\o' Tri_Freq = 400.53219825[MHz]
— Tri_Offset = 5[ppm]
£ Clipped = FALSE
é" Scans =8
Total_Scans =8
“w é}’{ Relaxation Delay = 5[s]
g gﬁv @4 TN Recvr_Gain = 48
~ A Temp Get = 18.9[dC]
& 5 A X _90_Width = 6[us]
X X Acq _Time = 2.18103808(s]
é‘« - @ & X Angle = 45[deg]
gy VY ! ra 2 S
X Pulse = us
—t | e Irr_Mode = Off
e A e L0 e e e e P BB S B B B LS = Off
Dante Presat = FALSE
7.0 6.0 5.0 3.0 2.0 0 Initisl Wait = 10s]
/;\l\l\ / 1 W\“K ) Repetition Time = 7.18103808[s]
OV O AT —®— OO VOoONVXATNSNYVO =3
O~ NOVOTFT —AN N — Nt — O NN — QM R (=
SO R NANANANN = — — NANNNSSO Y R 0~ <
R o S o S o S L - —_—-—-O OO0 OO =3
X : parts per Million : Proton
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—--- PROCESSING PARAMETERS ----

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

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

zerofill( 1 )

fft( 1, TRUE, TRUE )
machinephase
ppn

Derived from: KND 281_13C_Carbon-1-1.jdf

L BB BLBLELELEN BURLELELE LRI BLELELEL IO
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X : parts per Million : Carbon13

140.0
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138.263
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120.0
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124.544
124.420

100.0

60.0

>_

77.476
77.160
76.834

50.843 —

40.0

33.196 \__

32.391

20.0

>
/7

10471 —

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 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

L (1 | {1 [

KND_281_13C_Carbon
element
carbon_auto. jxp
KND_281_13C
CHLOROFORM-D
19-MAR-2022 17:37:
24-NOV-2022 15:55:

single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2 NMR

9.2982153[T] (400[
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[us]

TRUE

1024

1024

2[s]

50

19.1[dC]
9.65[us]
1.048576([s]
30[deg]

8[dB]
3.21666667 [us]
25.059[dB]
25.059[dB]
25.059[dB]
25.059[dB]
4.7826087 [kHz]
12.08082432[ppm]
395.88430144 [MHz]
2.2

TRUE

TRUE

WALTZ

5[ppm]
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abundance

i o] | i < ~--- PROCESSING PARAMETERS ----
1z 3 gl °© 9 dc_balance( 0, FALSE )
[=3 B = =4 o sexp( 0.2[Hz], 0.0[s] )
I\ 21 =] o . - trapezoid3( 0[%], 80[%], 100[%] )
o1 2 - =7 X zerofill( 1 )
s =E ] ££ft( 1, TRUE, TRUE )
ISR Jak machinephase
S =] <7 ppm
oS 2 s - .
g‘ 1 23 e <7 Derived from: KND_214 pure 2-1.3jdf
o 2 ek CE
- A
o q8c 839 EEE
00— E <7 £ o] P
— 423 2 2 Filename = KND_214_pure 2-2.jdf
< ] 2 M ) I ‘Author = element
=4 Experiment = single pulse.ex2
o 1 H Sample Id = S#468698 .
O Solvent = CHLOROFORM-D
— ] 2 25 288 28 2% Actual_ Start Time = 27-JAN-2022 19:52:22
< ] X:ParsBé Million: 1H  “T T X pais per Mill Revision Time = 7-SEP-2023 19:40:18
wv
; ] 5 Comment = single pulse
< 2 g W Data_Format = 1D COMPLEX
— t&\ bv"‘@ . Dim_Size = 13107
S X Domain = 1H
o B e pie Dim Title = 1im
— paf € Dim Units = [ppm]
<7 ; Dimensions =X
a - e Site = ECS 400
S 3 g oA Ml‘ Spectrometer = JNM-ECS400
— ] - 4 »
— Q,‘f’"\\“/ 'Ei Field Strength = 9.20197068[T] (390[MHz])
< 4 1> As X Acq Duration = 2.228224[s]
2 7 é ) e X Domain = 1H
o I3 ) AN ﬁ;!;f X Freq = 391.78655441 [MHz]
=43 5 I~ X Offset = 5[ppm]
12 i.. <\ X Points = 16384
o 4 e ‘ —~ : . ~ ’C; = X_Prescans =1
00 09 08 07 ‘ _ N X Resolution = 0.44878791[Hz]
E \——' ~ X_Sweep = 7.35294118[kHz]
2—_ :r'_ Irr Domain = 1H
- GL g IS LE L 93 29 v . Irr Freq ="391.78655441 [MHz]
<4 x-pﬁs%éuiﬁ;ﬁﬁ 35 5 S8 32 * & IS Irr Offset = 5lppn)
Ne) ' - Tri Domain = 1H
] ‘é 9 Tri_Freq = 391.78655441 [MHz]
< b{“’ ‘i_-" Tri_Offset = 5[ppm]
N - Clipped = FALSE
o ] ‘%’1},’ 7 A f:&t Scans =8
< @! ‘gt Total_ Scans =8
] tﬁ{e"i
<S4 ' Relaxation Delay = 5[s]
™ 7 S Recvr_Gain = 32
o ] P Temp_Get = 19.6[dC]
- oo P X 90 Width = 10.8[us]
] ] X Acq_Time - = 2.228224([s]
S X Angle = 45[deg]
— X Atn = 1.9[dB]
7 X Pulse = 5.4[us]
o s * Irr_Mode = Off
‘......x.;|\\..,..|r[xm.,....p;...H.{|,l..;.H.W.y.\.l..1.x.;[H[.|‘.m.y.l,|.,”|.mw..‘.uu\|>.\.griEMoge . =g§§sr.
ante resa =
8.0 7.0 6.0 _ 5.0 4.0 3.0 2.0 1.0 0 -1.0 Tnitisl Weit = 1ls]
% K\ / LI V\% i ‘ Repetition Time . = 7.228224[s]
REERE: FAR38368888¢% ¢
S S S S - _—————_O 0O OO S
X : parts per Million : 1H
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3.0

2.0

1.0

abundance

—---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

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

zerofill( 1)

£ft( 1, TRUE, TRUE )

machinephase
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—~-- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],
zerofill( 1)

f£fft( 1, TRUE, TRUE )

machinephase
ppm

80[%], 100[%] )

Derived from: KND_910 pure Proton-1-1.jdf
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---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],

zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase
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Derived from: KND_Qll_pure_Proton-l—l.jdf
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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: KND_911_13C2-1.3jdf
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