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1. Chemicals and Instrumentation

Solvents and liquid additives were purchased from commercial suppliers and further dried over
molecular sieve (MS 4A). KF (spray-dried) was purchased from Wako Chemicals (166-13241). All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill. Both
jars (1.5mL, 5.0 mL, and 10 mL) and balls (7 mm, 10 mm, and 15 mm, diameter) are made of stainless
(SUS400B and SUS420J2, respectively) (Figure S1 and S2). The heat gun Takagi, HG-1450B, with
temperature control function was used (Figure S3). NMR spectra were recorded on JEOL JNM-
ECZ400S and INM-ECS400 spectrometers (‘H: 396 or 399 or 401 MHz, '3C: 99 or 100 or 101 MHz,
9F: 369 or 373 or 375 or 377 MHz). Tetramethylsilane ('H, &: 0.00), CDCls (*3C, &: 77.0), and
fluorobenzene (*°F, 6: —113.6) 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. Recycle preparative gel permeation chromatography (GPC)
was conducted with a JAI LC-9101 using CHCIs as an eluent with JAIGEL-1H. Thermography was
recorded with an NEC Avio Thermo GEAR G120. High-resolution mass spectra were recorded at the
Global Facility Center, Hokkaido University.
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Figure S3. The temperature-controllable heat gun used in this study.
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2. Substrate Preparation
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la-1o, 1r, 1s, 1u and 1v were purchased from commercial suppliers and used as received. 1p, 1q, and

1t were prepared through the following procedures.

Preparation of 9-benzyl-6-chloro-9H-purine (1p).

¢l NaH (2.0 equiv) ¢l
NZ | N\> BnBr (1.1 equiv) NZ | N\>
—_—
k\N DMF (0.4 M) k\ N
) \
H 0°Ctort, 13h Bn
1p

In a vacuum-dried reaction vial equipped with a magnetic stirring bar, 6-chloro-9H-purine (463.8 mg,
3.0 mmol) was dissolved in DMF (7.5 mL). NaH (60% dispersal in mineral oil, 358.5 mg, 6.5 mmol)
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was added to the solution at 0 °C, and then stirred for 30 min. After 30 min, benzyl bromide (0.39 mL,
3.3 mmol) was added to the mixture. The mixture was allowed to warm to room temperature and
stirred for 13 h. After the reaction, the mixture was quenched with water and extracted with 20%
EtOAc/hexane three times. The organic layer was washed with brine and dried over anhydrous MgSOa.
After filtration, the solvent was removed under vacuum, and the residue was purified by silica gel
column chromatography (EtOAc/hexane, 30:70-40:60) to afford compound 1p (250.9 mg, 1.0 mmol,
34%) as a white solid. 'H and '*C NMR were in agreement with the literature.!

IH NMR (396 MHz, CDCls, §): 5.47 (s, 2H), 7.30-7.41 (m, 5H), 8.11 (s, 1H), 8.80 (s, 1H). 13C NMR
(100 MHz, CDCls, 8): 47.8 (CHy), 127.9 (CH), 128.8 (CH), 129.2 (CH), 131.5 (C), 134.5 (C), 144.9
(CH), 151.1 (C), 151.8 (C), 152.1 (CH). HRMS-ESI (m/z): [M+Na]* calcd for Ci2HgCIN4Na,
267.0408; found, 267.0405.

Preparation of 7-benzyl-4-chloro-7H-pyrrolo[2,3-d]pyrimidine (1q).

¢l NaH (2.0 equiv) o

2 BnBr (1.1 equiv 2
\N N DMF (0.41 M) \N N
H 0°Ctort, 17 h Bn

1q

In a vacuum-dried reaction vial equipped with a magnetic stirring bar, 4-chloro-1H-pyrrolo[2,3-
d]pyrimidine (500.3 mg, 3.3 mmol) was dissolved in DMF (8.0 mL). NaH (60% dispersal in mineral
oil, 262.8 mg, 6.6 mmol) was added to the solution at 0 °C, and then stirred for 30 min. After 30 min,
benzyl bromide (0.43 mL, 3.6 mmol) was added to the mixture. The mixture was allowed to warm to
room temperature and stirred for 17 h. After the reaction, the mixture was quenched with water and
extracted with 20% EtOAc/hexane three times. The organic layer was washed with brine and dried
over anhydrous MgSO.. After filtration, the solvent was removed under vacuum, and the residue was
purified by silica gel column chromatography (Et.O/hexane, 0:100-15:85) to afford compound 1q
(561.5 mg, 2.3 mmol, 71%) as a white solid. '"H and '*C NMR were in agreement with the literature.?
IH NMR (401 MHz, CDCls, 8): 5.46 (s, 2H), 6.62 (d, J = 3.6 Hz, 1H), 7.21-7.23 (m, 3H), 7.30-7.36.
(m, 3H), 8.68 (s, 1H). 13C NMR (100 MHz, CDCls, 8): 48.2 (CH>), 99.7 (CH), 117.2 (C), 127.4 (CH),
127.9 (CH), 128.7 (CH), 128.9 (CH), 136.0 (C), 150.6 (CH), 150.9 (C), 151.9 (C). HRMS-ESI (m/z):
[M+H]* calcd for C13H11CIN3, 244.0636; found, 244.0635.
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Preparation of ethyl-7-chloro-6-fluoro-1-cyclopropyl-1,4-dihydro-4-oxo-1,8-naphthyridine-3-

carboxylate (1t).
0o o EtOH (1.2 equiv) o o
E TCFH (1.2 equiv) E
Z ] OH  NMI (3.5 equiv) Z 1 OEt
R
cI” SN N MeCN (0.05 M) I SNTON

A rt, 20 h A

In a 100 mL two-necked round-bottomed flask equipped with a magnetic stirring bar, 7-chloro-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid (565.4 mg, 2.0 mmol)
was dissolved in MeCN (38 mL). EtOH (0.14 mL, 2.4 mmol), N-methylimidazole (NMI) (0.56 mL,
7.0 mmol), and chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (673.9 mg,
2.4 mmol) were added to the solution, then stirred at room temperature for 20 h. After the reaction,
the solution was diluted with water and extracted with CHCl, three times. The organic layer was
washed with brine and dried over MgSOa. After filtration, the solvent was removed under vacuum.
The residue was washed with water to remove tetramethylurea and purified by silica gel column
chromatography (EtOAc/hexane, 20:80-100:0) to afford compound 1t (533.4 mg, 1.7 mmol, 86%) as
a white powder. "H NMR was in agreement with the literature.’

IH NMR (401 MHz, CDCls, 8): 1.04-1.09 (m, 2H), 1.29-1.36 (m, 2H), 1.41 (t, J = 7.2 Hz, 3H), 3.66
(tt, J = 3.2, 4.0 Hz, 1H), 4.41 (q, J = 7.2 Hz, 2H), 8.44 (d, J = 7.2 Hz, 1H), 8.66 (s, 1H). 13C NMR
(100 MHz, CDCls, 8): 7.5 (CH2), 14.2 (CH3), 34.3 (CH), 61.0 (CH>), 111.8 (C), 122.8 (d, J = 21.0 Hz,
CH), 123.6 (d, J = 2.8 Hz, C), 142.2 (d, J = 21.9 Hz, C), 145.7 (d, J = 1.9 Hz, C), 148.8 (CH), 152.4
(d, J=261.3 Hz, C), 164.5 (C), 173.0 (C). HRMS-EI (m/z): [M]* calcd for C14H1,CIFN,O3, 310.0515;
found, 310.0516.
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3. General Experimental Procedure

1) Mechanochemical SnAr fluorination

X Et,NCI (1.5 equiv) TN
RT + KF > Ru
N~ ¢l 5 mL jar, 10 mm ball N F
130 °C (internal)
1 2.0equiv 30 Hz, 60 min 2

Procedure A: Heteroaryl chloride 1 (0.50 mmol), KF (1.0 mmol, 2.0 equiv), and EtsNCI (0.75 mmol,
1.5 equiv) were placed in a ball milling vessel (stainless, 5 mL) loaded with one grinding ball (stainless,
diameter: 10 mm). 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 (preset temperature at 250 °C).
After 60 min, the jar was cooled rapidly with cold water and opened. The mixture was passed through
a short silica gel column eluting with 50% EtOAc/CHCl,, The crude mixture was purified by flash
column chromatography (SiO,, Et,O/hexane, typically 0:100-5:95) to give the corresponding

fluorinated product 2.

Procedure B: Heteroaryl chloride 1 (0.50 mmol), KF (1.0 mmol, 2.0 equiv), and EtsNCI (0.75 mmol,
1.5 equiv) were placed in a ball milling vessel (stainless, 1.5 mL) loaded with one grinding ball
(stainless, diameter: 7 mm). After the vessel was closed in air without purging with inert gas, the vessel
was placed in the ball mill (Retsch MM400, 30-60 min at 30 Hz) and a heat gun (preset temperature
at 250 °C). After 30—60 min, the jar was then cooled and opened. The mixture was passed through a
short silica gel column eluting with 50% EtOAc/CH.Cl,. The crude mixture was purified by flash
column chromatography (SiO2, Et,O/hexane, typically 0:100-20:80) to give the corresponding

fluorinated product 2.

2) SnAr fluorination reaction under neat conditions

- Me Et,NCI (1.5 equiv) - Me
+ KF >

P ° ~Z

N" 130°C N“F

1a 2.0 equiv 2a

In a vacuum-dried test tube equipped with a magnetic stirring bar, 2-chloro-3-methylquinoline la
(0.50 mmol), KF (1.0 mmol, 2.0 equiv) and EtsNCI (0.75 mmol, 1.5 equiv) were added. The mixture
was warmed to 130 °C and stirred for 60 min or 24 h. After the reaction, the mixture was cooled to
room temperature and diluted with water, then extracted with Et,O three times. The organic layer was
washed with brine and dried over anhydrous MgSOs. The yield was determined by °F NMR analysis

with fluorobenzene as an internal standard.

S7



3) Mechanochemical SyAr fluorination reaction using ammonium fluoride

mMe Et,NF hydrate (2.0 equiv) m'\"e

P 5mLjar, 10 mm ball z

N cl 130 °C (internal temp.) N F
1a 30 Hz, 60 min. 2a

2-Chloro-3-methylquinoline 1a (88.6 mg, 0.50 mmol) and Et4NF hydrate (150 mg, 1.0 mmol, 2.0
equiv based on anhydrous) were placed in a ball milling vessel (stainless, 5 mL) loaded with one
grinding ball (stainless, diameter: 10 mm) in a glovebox. After the vessel was closed purging with
inert gas, the vessel was placed in the ball mill (Retsch MM400, 60 min at 30 Hz) and heat gun (preset
temperature at 250 °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 50% EtOAc/CH.Cl,. The crude
mixture was analyzed using '°F NMR with fluorobenzene (15.5 mg) as an internal standard to obtain
a NMR yield of 2a in 61% yield.
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4. Scaled-up Synthesis of 2r

Cl F
SN Et4NCI (1.5 equiv) SN
A - AL
cl N/ Ph 10 mL jar, 15 mm ball F N/ Ph

130 °C (internal)
30 Hz, 30 min

1r 4.0 equiv 2r

3.9 mmol, 0.88 g 76%, 0.57 g

Fenclorim 1r (0.877 g, 3.9 mmol), KF (0.907 g, 15.6 mmol, 4.0 equiv) and Et4NCI (0.970 g, 5.85
mmol, 1.5 equiv) were placed in a ball milling vessel (stainless, 10 mL) loaded with grinding ball
(stainless, diameter: 15 mm). After the vessel was closed in air without purging with inert gas, the
vessel was placed in the ball mill (Retsch MM400, 30 min at 30 Hz) and a heat gun (preset temperature
at 250 °C). After 30 min, the jar was then cooled rapidly with cold water and opened. The mixture was
diluted with water and then extracted with EtOAc three times. The organic layer was combined and
dried over anhydrous MgSO.. After filtration, the solvent was removed under vacuum, and the residue
was purified by silica gel column chromatography (Et,O/hexane, 0:100-2:98) to afford compound 2r
(569.6 mg, 2.96 mmol, 76%) as a white solid.
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5. Thermography Observation for Reaction Temperature

The temperature inside the milling jar after the mechanochemical SyAr fluorination reactions were
confirmed by observation with a thermography camera immediately after opening the milling jar.
When the pre-set temperature of the heat gun was 250 °C for a 5 mL stainless jar with a 10 mm ball
(30 Hz, 60 min), the internal temperature was determined to be 129.5 °C (Figure S4). Similarly, for a
10 mL stainless jar with a 15 mm ball (30 Hz, 30 min), the internal temperature was 131.2 °C (Figure
S5). For a 1.5 mL stainless jar with a 7 mm ball (30 Hz, 30 min), the internal temperature was 125.4 °C
(Figure S6).

24,03,/04
15:48:01
< S00>
200.0

E=1.00"TA: 22.3 ALAM: OFF ZOOM:OFF

Figure S6. Thermography image inside the milling jar (1.5 mL) after grinding for 30 min at 30 Hz.
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6. Calculation of E-factors

The E-factors were calculated for the present solid-state conditions and compared to those of Bland’s

and Sanford’s conditions following literature procedures.*>

< Our solid-state fluorination conditions >

KF (2.0 equiv)

@\/j Et,NCI (1.5 equiv) @\/j KF (1.0 equiv)
- +
N >l 5 mL jar, 10 mm ball NT E KCI (1.0 equiv)

130 °C (internal)

+

1b 30 Hz, 60 min 2b ,
1.0 mmol 1.0 mmol Et4,NCI (1.5 equiv)
Product waste

Table S1. E-factor of our solid-state fluorination conditions.

this work Mw mmol mg
product

2b 147.15 1.0 147.15
waste

KF 58.1 1.0 58.1
KClI 74.55 1.0 74.55
Et,NCl 165.71 1.5 248.565
total 381.215
E-factor 2.6
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< Bland’s fluorination conditions* >

KF (2.0 equiv)

@\ "BuyNCI (1.5 equiv)
NZ~c  DMSO (0.5 M)

@j
Z
N F

KF (1.0 equiv)

KCI (1.0 equiv)

® 130°C, 24 h 2b "BuyNCI (1.5 equiv)
1.0 mmol 1.0 mmol DMSO (2 mL)
Product waste
Table S2. E-factor of Bland’s fluorination conditions.
Bland, 2014 Mw mmol mg
product
2b 147.15 1.0 147.15
waste
KF 58.1 1.0 58.1
KCl 74.55 1.0 74.55
"Bu,NCI 27792 1.5 416.88
DMSO 2200
total 2749.52
E-factor 18.7

< Sanford’s fluorination conditions’ >

@ Me4NF (2.0 equiv)
NZ>Ncl  DMF(02M)

@\/j
7
N F

MeyNF (1.0 equiv)

Me,NCI (1.0 equiv)

rt, 24 h
1b 2b
1.0 mmol 1.0 mmol DMF (5 mL)
Product waste
Table S3. E-factor of Sanford’s fluorination conditions.
Sanford, 2015 Mw mmol mg
product
2b 147.15 1.0 147.15
waste
Me,NF 93.14 1.0 93.14
Me,NCl 109.6 1.0 109.6
DMF 4720
total 4922 74
E-factor 33.5
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We recalculated the E-factor for the reaction of 1b, taking into account the purification step.
As shown below, the E-factor is 3019.92. We also calculated the E-factor for the large-scale
mechanochemical synthesis of 2r and its purification, which is 1252.73. Importantly, it should be
noted here that our research aims to reduce the quantity of reaction solvents, and the current
workup/purification procedure is not optimal from a sustainability perspective. Although this was not

the focus of this study, it must be considered when developing industrial mechanochemical protocols.

< E-factor for the reaction of 1b considering the purification process >

KF (2.0 equiv)

@\/j ELNCI (1.5 equiv) @\/j
N7 cl 5 mL jar, 10 mm ball NZ > E

130 °C (internal)

1b 30 Hz, 60 min 2b
0.50 mmol 0.50 mmol
Product
ter (10 mL
KF (1.0 equiv) water (+ mb)
+ brine (15 mL) hexane (195 mL)
KCI (1.0 equiv) + +
¥ EtOAc (30 + 20 mL) Et,O (5 + 20 mL)
Et,NCI (1.5 equi +
4NCI{1.5 equiv) MgSO, (1.5 )

waste (reaction) waste (work-up) waste (purification)

Table S4. E-factor of our solid-state fluorination conditions considering the purification step.

this work Mw mmol g
product
2b 147.15 0.50 0.074

waste (Reaction)

KF 58.10 0.50 0.029
KClI 74.55 0.50 0.037
Et,NCI 165.71 0.75 0.124

waste (work-up)

water 10
brine 18
EtOAC 45
MgSO, 15

waste (purification)

hexane 130
Et,0 175
total waste 222.191
E-factor (total) 3019.92
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< E-factor for the reaction of 1r considering the purification process >

cl
KF (4.0 equiv)
z IN Et,NCI (1.5 equiv) =z IN
cl \N)\ph 5 mL jar, 10 mm ball \N)\
1r

) F Ph
130 °C (internal)
30 Hz, 60 min 2r
3.9 mmol 76%, 569.6 mg
Product
1r (0.24 equiv) water (30 mL)
+ +
KF (2.48 equiv) brine (30 mL) hexane (690 mL)
+ + +
KCI (1.52 equiv) EtOAc (120 + 30 mL) Et,0 (10 + 60 mL)
+ +
Et4NCI (1.5 equiv) MgSOQOy, (5.0 g)
waste (reaction) waste (work-up) waste (purification)

Table S5. E-factor of our solid-state fluorination conditions on a gram scale considering the

purification step.

this work Mw mmol g
product
2r 192.17 2.96 0.569

waste (Reaction)

1r 225.07 0.94 0.211
KF 58.10 9.67 0.562
KCI 74.55 5.93 0.442
Et,NCI 165.71 5.85 0.969

waste (work-up)

water 30
brine 36
EtOAc 135
MgSO, 5

waste (purification)

hexane 455.4
Et,0 49
total waste 712.584
E-factor (reaction) 3.839
E-factor (total) 1252.73
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7. Calculation of Reagents Cost

The reagent costs were calculated on a 1.0 mol scale reaction under the present solid-state conditions
and compared to those of Bland’s and Sanford’s conditions.** Retail prices are for July 2024. The

results showed that our method is much less inexpensive SNAr fluorination system.

< Our solid-state fluorination conditions >

R X . KF Et,NCI (1.5 equiv) . R N
kN/ Cl 5 mL jar, 10 mm ball kN/ F
130 °C (internal)
1.0 mol 2.0 equiv 30 Hz, 60 min

Table S6. Total reagents cost of our solid-state fluorination conditions.

This work amount (mol or L) cost (JPY)

KF (Wako, 166-13241) 2 2092
Et4NCI (TCI, T0095) 1.5 12279

Total cost 14371 (ca. US $89)

< Bland’s fluorination conditions* >

T "BuyNCI (1.5 equiv) 7
Rt _ + KF = R—,(j\
N Cl DMSO (0.5 M) N F
130 °C, 24 h
1.0 mol 2.0 equiv

Table S7. Total reagents cost of Bland’s conditions.

Bland, 2014 amount (mol or L) cost (JPY)

KF (Wako, 166-13241) 2 2092
"BusNCI (TCI, T0055) 15 121729
DMSO (KANTO, 10380-05) 2 34000

Total cost 157821 (ca. US $977)
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< Sanford’s fluorination conditions’ >

N N
w + Me,NF —_— i
SN DMF (0.2 M) “NE
rt, 24 h
1.0 mol 2.0 equiv

Table S8. Total reagents cost of Sanford’s conditions.

Sanford, 2015 amount (mol or L) cost (JPY)
MesNF (Sigma-Aldrich, 459135) 2 1818093
DMF (KANTO, 11339-05) 5 51000
Total cost

S16
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8. Additional Optimization Study

2-Chloro-3-methylquinoline (1a, 0.50 mmol), KF (1.0-2.0 equiv), and EtzNCI (0-1.5 equiv) were
placed in a ball-milling vessel (stainless steel, 5 mL) loaded with one grinding ball (stainless steel,
diameter: 10 mm). After the vessel was closed in air without purging with inert gas, the vessel was
placed in the ball mill (Retsch MM400, 60 min, 30 Hz) and a heat gun (preset temperature: 250 °C).
After 60 min, the jar was cooled rapidly with cold water and opened. The mixture was passed through
a short column of silica gel using EtOAc/CH.CI; (1/1, v/v). The crude mixture was analyzed using '°F
NMR spectroscopy with fluorobenzene as the internal standard. When reducing the amount of KF and
EtsNClI, the yield of 2a decreased. The use of KF (2.0 equiv) and EtsNCI (1.5 equiv) is required for an

efficient fluorination.
Table S9. Additional optimization study.

mMe . KF Et4NCI (y equiv) . ©\/\/[Me
/ i Z
N Cl 5 mL jar, 10 mm ball N F

130 °C (internal)

1a 30 Hz, 60 min 2a
0.50 mmol X equiv
Entry KF (x equiv) Et4NCI (y equiv) yield of 2a (%)?
1 2.0 1.5 >99
2 1.5 1.5 70
3 1.0 1.5 27
4 2.0 0.5 79
5 2.0 0.1 29
6 2.0 0 n.d.

a9 NMR vyields determined with fluorobenzene as an internal standard.
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9. Comparison with Solution-based Protocols

We compared the yields of the present mechanochemical conditions, and the solution-based conditions

reported by Sanford, which is one of the most practical SxAr fluorination protocols.® As shown below,

in these ten examples, there are no significant differences in yield between mechanochemical

(condition A) and solution-based (condition B) reactions. For 2¢ and 2i, the mechanochemical protocol

is much better than the solution-based method.

Table S10. Comparison with solution-based protocols.

X

Z
N F

2b
A: 89% (>99%)
B: 73% (99%)

21
A: 55% (96%)
B: (86%)

+

Condition A (This work)

KF (2.0 equiv)
Et4NCI (1.5 equiv)
130 °C, 30-60 min

Me
X

Z
N F

2c
A: 71% (98%)
B: (33%)

Yy

2k
A: (63%)
B: (78%)

F~ source

Conditions A

\

2e
A: 65% (84%)
B: (74%)

F

N)l/\>
|
SN

\

Bn

2q
A: 75% (90%)
B: 63% (84%)

Y

Pl
Vel
\

Condition B (Sanford, 2021)

Me4NF-{AmylOH (1.0-3.5 equiv)
DMSO (0.2 M), 80 °C, 24 h

)
—
2f

A: (89%)
B: 60% (83%)

0O O
Fl\ | OEt
Z
A
2t

A: 50% (74%)
B: 76% (820/0)

asolated yields."®F NMR vyields are given in parentheses. °From nitroarene
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10. Purification Without Using Dichloromethane

To enhance the sustainability of this mechanochemical protocol, we conducted the purification process
without using dichloromethane. We used EtOAc for the purification step in reactions involving five
different substrates. The results showed that the yields of these products were similar to those of the
reactions using dichloromethane (+5%), suggesting that dichloromethane can be replaced by EtOAc

in the purification step.

X Et,NCI (1.5 equiv) LN
Rt _ + KF - RE P
N Cl 5 mL jar, 10 mm ball N F
130 °C (internal)
1 2.0 equiv 30 Hz, 60 min

F
Qo QO QL e KX
N EF Z NZ > E g F SNTON

2a, 86% 2f, 89%° 21, 53% 2s, 64% 2t, 53%

a9 NMR vyield

Procedure C (for la and 1t): Heteroaryl chloride 1 (0.50 mmol), KF (1.0 mmol, 2.0 equiv), and
EtsNCI (0.75 mmol, 1.5 equiv) were placed in a ball-milling vessel (stainless steel, 5 mL) loaded with
one grinding ball (stainless steel, diameter: 10 mm). After the vessel was closed in air without purging
with inert gas, the vessel was placed in the ball mill (Retsch MM400, 60 min, 30 Hz) and a heat gun
(preset temperature: 250 °C). After 60 min, the jar was cooled rapidly with cold water and opened.
The mixture was transferred to a separatory funnel with EtOAc (10 mL) and water (10 mL) and then
extracted with EtOAc (3 x10 mL). The combined organic layer was washed with brine (15 mL) and
dried over anhydrous MgSQ,. After filtration, the solvent was removed from the filtrate under reduced
pressure. The crude mixture was purified by flash column chromatography (SiO;, Et,O/hexane) to

give the corresponding fluorinated product (2).

Procedure D (for 1f): 1f (0.50 mmol), KF (1.0 mmol, 2.0 equiv), and EtzNCI (0.75 mmol, 1.5 equiv)
were placed in a ball milling vessel (stainless steel, 5 mL) loaded with one grinding ball (stainless
steel, diameter: 10 mm). After the vessel was closed in air without purging with inert gas, the vessel
was placed in the ball mill (Retsch MM400, 60 min, 30 Hz) and a heat gun (preset temperature: 250 °C).
After 60 min, the jar was cooled rapidly with cold water and opened. The mixture was transferred to
a separatory funnel with EtOAc (10 mL) and water (10 mL), then extracted with EtOAc (3 x 10 mL).

The combined organic layer was washed with brine (15 mL) and dried over anhydrous MgSOa. After
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filtration, the solvent was removed from the filtrate under reduced pressure. The resulting crude

mixture was analyzed by '’F NMR spectroscopy with fluorobenzene as the internal standard.

Procedure E (for 1l and 1s): Heteroaryl chloride 1 (0.50 mmol), KF (1.0 mmol, 2.0 equiv), and
EtsNCI (0.75 mmol, 1.5 equiv) were placed in a ball-milling vessel (stainless steel, 1.5 mL) loaded
with one grinding ball (stainless steel, diameter: 7 mm). After the vessel was closed in air without
purging with inert gas, the vessel was placed in the ball mill (Retsch MM400, 30 or 45 min, 30 Hz)
and a heat gun (preset temperature: 250 °C). After 30 or 45 min, the jar was then cooled and opened.
The mixture was transferred to a separatory funnel with EtOAc (10 mL) and water (10 mL), and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine (15 mL) and
dried over anhydrous MgSOa. After filtration, the solvent was removed from the filtrate under reduced
pressure. The crude mixture was purified by flash column chromatography (SiO;, Et,O/hexane) to
give the corresponding fluorinated product (2).
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11. Characterization of Obtained Fluorinated Products

2-Fluoro-3-methylquinoline (2a).
~-Me

2a
The reaction was performed according to the general procedure A. The reaction was carried out with
88.9 mg (0.50 mmol) of 1a. The resulting crude mixture was analyzed using '"F NMR with
fluorobenzene (15.3 mg) as an internal standard to obtain the NMR yield of 2a in >99% yield. Product
2a was obtained as a white solid (68.8 mg, 0.43 mmol, 85% yield) after purification by silica-gel
column chromatography (SiO., Et;O/hexane, 0:100-5:95).
'"H NMR (396 MHz, CDCl3, 8): 2.45 (s, 3H), 7.48-7.54 (m, 1H), 7.63-7.70 (m, 1H), 7.77 (d, J=7.9
Hz, 1H), 791 (d, J = 8.7 Hz, 1H), 8.02 (d, J = 9.9 Hz, 1H). '3C NMR (100 MHz, CDCl;, §): 15.1
(CH3), 120.0 (d, J = 36.2 Hz, (), 125.9 (d, J = 2.0 Hz, CH), 126.6 (CH), 127.3 (d, J = 2.0 Hz, C),
127.6 (CH), 129.3 (CH), 140.4 (d,J= 7.6 Hz, CH), 144.2 (d, J=17.2 Hz, C), 160.4 (d, J = 243.2 Hz,
C). F NMR (373 MHz, CDCls, 8): —66.5 (s). HRMS-APCI (m/z): [M+H]* calcd for CioHgFN,
161.0714; found, 161.0708.

2-Fluoroquinoline (2b).

oL
NZF
2b

The reaction was performed according to the general procedure A. The reaction was carried out with
81.8 mg (0.50 mmol) of 1b. The resulting crude mixture was analyzed using '"F NMR with
fluorobenzene (14.6 mg) as an internal standard to obtain the NMR yield of 2b in >99% yield. Product
2b was obtained as a colorless oil (65.3 mg, 0.44 mmol, 89% yield) after purification by silica-gel
column chromatography (SiO, Et:O/hexane, 0:100-10:90) and recycling preparative GPC. 'H, 1*C,
and "°F NMR were in agreement with the literature.®

The reaction was carried out with 104.2 mg (0.50 mmol) of 2-bromoquinoline (1b’). The
resulting crude mixture was analyzed using '°F NMR with fluorobenzene (15.2 mg) as an internal
standard to obtain the NMR yield of 2b in >99% yield. '°F NMR was in agreement with the literature.®
"HNMR (401 MHz, CDCls, 8): 7.09 (dd, J=2.8, 8.8 Hz, 1H), 7.55 (t,J=7.6 Hz, 1H), 7.74 (t,J= 7.4
Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.96 (d, J = 8.8 Hz, 1H), 8.26 (t, J= 8.6 Hz, 1H). '3C NMR (100
MHz, CDCIs, §): 110.0 (d, J=42.2 Hz, CH), 126.1 (d, J=2.9 Hz, CH), 126.8 (d,J=1.9 Hz, C), 127.5
(CH), 128.0 (CH), 130.6 (CH), 141.9 (d, J = 10.5 Hz, CH), 145.7 (d, J=16.3 Hz, C), 161.1 (d, J =
241.6 Hz, C). '’F NMR (377 MHz, CDCls, 8): —62.2 (s). HRMS-EI (m/z): [M]* calcd for CoHeFN,
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147.0479; found, 147.0479.

2-Fluoro-4-methylquinoline (2c¢).

Me
Cr.

N F

2c
The reaction was performed according to the general procedure A. The reaction was carried out with
88.8 mg (0.50 mmol) of 1¢. The resulting crude mixture was analyzed by '°F NMR with fluorobenzene
(15.2 mg) as an internal standard to obtain the NMR yield of 2¢ in 98% yield. Product 2¢ was obtained
as a colorless oil (57.6 mg, 0.36 mmol, 71% yield, isolated along with approximately 6% of starting
material) after purification by silica-gel column chromatography (SiO-, Et2O/hexane, 0:100-5:95). 'H
and 'F NMR were in agreement with the literature.”
"HNMR (396 MHz, CDCls, 8): 2.73 (s, 3H), 6.93 (s, 1H), 7.52-7.57 (m, 1H), 7.72 (t,J=7.5 Hz, 1H),
7.96 (t,J = 9.3 Hz, 2H). '*C NMR (100 MHz, CDCl3, 8): 18.9 (d, J=2.9 Hz, CH3), 109.9 (d, J=41.9
Hz, CH), 123.7 (CH), 125.73 (CH), 125.75 (C), 128.5 (CH), 130.2 (CH), 145.5 (d, /= 17.2 Hz, C),
151.0 (d, J = 10.0 Hz, C), 160.9 (d, J = 241.3 Hz, C). '°F NMR (377 MHz, CDCls, §): —63.5 (s).
HRMS-EI (m/z): [M]* calcd for C1oHsFN, 161.0635; found, 161.0636.

6-Bromo-2-fluoroquinoline (2d).

B rm
>
N F

2d

The reaction was performed according to the general procedure A. The reaction was carried out with
121.9 mg (0.50 mmol) of 1d. The resulting crude mixture was analyzed by 'F NMR with
fluorobenzene (15.1 mg) as an internal standard to obtain the NMR yield of 2d in 88% yield. Product
2d was obtained as a white solid (80.2 mg, 0.35 mmol, 71% yield) after purification by silica-gel
column chromatography (SiO,, Et,O/hexane, 0:100-5:95). 'H, 3C, and 'F NMR were in agreement
with the literature.®

"H NMR (396 MHz, CDCls, 8): 7.13 (dd, J=2.8, 9.1 Hz, 1H), 7.79-7.85 (m, 2H), 8.02 (d, /= 2.0 Hz,
1H), 8.18 (t, J= 8.5 Hz, 1H). *C NMR (100 MHz, CDCl3, 8): 111.0 (d, J=42.0 Hz, CH), 119.8 (d, J
=29Hz, C), 127.8 (d,J= 1.9 Hz, C), 129.5 (CH), 129.6 (d, J= 16.2 Hz, CH), 133.9 (CH), 140.9 (d,
J=9.6 Hz, CH), 144.3 (d, J= 17.2 Hz, C), 161.1 (d, J = 244.1 Hz, C). "%F NMR (373 MHz, CDCl;,
8): —61.3 (s). HRMS-EI (m/z): [M]* calcd for CoHsBrFN, 224.9584; found, 224.9589.
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4-Fluoroquinoline (2e).

: \/k/\
7
N
2e

The reaction was performed according to the general procedure A. The reaction was carried out with
81.8 mg (0.50 mmol) of le. The resulting crude mixture was analyzed using 'F NMR with
fluorobenzene (15.3 mg) as an internal standard to obtain the NMR yield of 2e in 84% yield. Product
2e was obtained as a yellow oil (48.2 mg, 0.33 mmol, 65% yield, isolated along with approximately
3% of starting material) after purification by silica-gel column chromatography (SiO», Et2O/hexane,
0:100-20:80). 'H, 13C, and 'F NMR were in agreement with the literature.?

"H NMR (396 MHz, CDCl3,8): 7.11 (dd, J = 5.1, 9.5 Hz, 1H), 7.59-7.65 (m, 1H), 7.76-7.82 (ddd, J
=1.6,6.9, 8.5 Hz, 1H), 8.11-8.15 (m, 2H), 8.88 (dd, J=4.9, 8.1 Hz, 1H). *C NMR (100 MHz, CDCl;,
8):105.6 (d, /= 15.4 Hz, CH), 119.5 (d, J=12.5 Hz, C), 120.4 (d, /= 4.8 Hz, CH), 126.8 (CH), 129.1
(d, J= 3.8 Hz, CH), 130.5 (CH), 150.4 (d, J= 4.8 Hz, (), 151.4 (d, J= 7.7 Hz, CH), 1652 (d, J =
268.4 Hz, C)."F NMR (373 MHz, CDCl;, 8): —113.2 (s). HRMS-EI (m/z): [M]* calcd for CoHgFN,
147.0479; found, 147.0482.

1-Fluoroisoquinoline (2f).

SN
=
2f

The reaction was performed according to the general procedure A. The reaction was carried out with
81.8 mg (0.50 mmol) of 1f. The resulting crude mixture was analyzed by '°F NMR with fluorobenzene
(15.1 mg) as an internal standard to obtain the NMR yield of 2f in 89% yield. '°’F NMR was in
agreement with the literature.®

The reaction was carried out with 104.1 mg (0.50 mmol) of 1-bromoisoquinoline (1f). The
resulting crude mixture was analyzed by '"F NMR with fluorobenzene (15.0 mg) as an internal
standard to obtain the NMR yield of 2f in 82% yield. "’F NMR was in agreement with the literature.®

The reaction was carried out with 127.6 mg (0.50 mmol) of 1-iodoisoquinoline (1f”*). The
resulting crude mixture was analyzed by '"F NMR with fluorobenzene (15.4 mg) as an internal
standard to obtain the NMR yield of 2f in >99% yield. Product 2f was obtained as a yellow oil (62.7
mg, 0.43 mmol, 85% yield) after purification by silica-gel column chromatography (SiO»,
Et,O/pentane, 0:100-10:90). 'H, 13C, and 'F NMR were in agreement with the literature.®
"H NMR (399 MHz, CDCl3,8): 7.53 (dd, J = 1.4, 5.8 Hz, 1H), 7.63-7.69 (m, 1H), 7.74-7.80 (m, 1H),
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7.87 (d,J= 8.0 Hz, 1H), 8.06 (dd, J=1.2, 5.6 Hz, 1H), 8.17 (d, /= 8.4 Hz, 1H). 3C NMR (100 MHz,
CDCl3, 8): 117.6 (d,J=31.7 Hz, C), 119.3 (d, J=4.8 Hz, CH), 123.0 (CH), 126.3 (d, /= 3.8 Hz, CH),
127.9 (CH), 131.4 (CH), 139.1 (d, J=16.3 Hz, CH), 139.5 (d, /= 5.7 Hz, (), 159.9 (d, J = 246.3 Hz,
C). 9F NMR (375 MHz, CDCls, 8): —71.7 (s). HRMS-EI (m/z): [M]* calcd for CoHsFN, 147.0479;
found, 147.0483.

3-Chloro-2-fluoropyridine (2g).

\CI

Pz
N F

2g
The reaction was performed according to the general procedure A. The reaction was carried out with
73.8 mg (0.50 mmol) of 1g. The resulting crude mixture was diluted with CDCl3 and then analyzed
using "’F NMR with fluorobenzene (15.5 mg) as an internal standard to obtain the NMR yield of 2g
in 66% yield. '’F NMR was in agreement with the literature.” Since 2g is a volatile compound, only
the NMR yield was reported.
“F NMR (377 MHz, CDCl3, 8): —71.1 (s).

3-Bromo-2-fluoropyridine (2h).

\Br

pZ
N F

2h
The reaction was performed according to the general procedure A. The reaction was carried out with
96.0 mg (0.50 mmol) of 1h. The resulting crude mixture was diluted with CDCI3 and then analyzed
by '”F NMR with fluorobenzene (14.9 mg) as an internal standard to obtain the NMR yield of 2h in
82% yield. ""F NMR was in agreement with the literature.’ Since 2h is a volatile compound, only the
NMR yield was reported.
F NMR (377 MHz, CDCls, §): —65.1 (s).

2-Fluoro-4-iodopyridine (2i).

2i
The reaction was performed according to the general procedure A. The reaction was carried out with
119.7 mg (0.50 mmol) of 1i. The resulting crude mixture was analyzed using '"F NMR with
fluorobenzene (15.1 mg) as an internal standard to obtain the NMR yield of 2i in 83% yield. '°F NMR

was in agreement with an authentic sample (F0773, Tokyo Chemical Industry Co.). Since 2i is a
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volatile compound, only the NMR yield was reported.
F NMR (373 MHz, CDCls, §): —70.1 (s).

2,6-Difluoropyridine (2j).

A

Z
F7ONTF

2j
The reaction was performed according to the general procedure A. The reaction was carried out with
74.0 mg (0.50 mmol) of 1j, 116.7 mg (2.0 mmol) of KF, and 248.8 mg (1.5 mmol) of Et4NCI. The
resulting crude mixture was diluted with CDCIl; and then analyzed using '°F NMR with fluorobenzene
(15.1 mg) as an internal standard to obtain the NMR yield of 2j in 75% yield. ’F NMR was in
agreement with the literature.!? Since 2j is a volatile compound, only the NMR yield was reported.

“F NMR (373 MHz, CDCl3, 8): —68.1 (s).

2-Fluoropyrazine (2k).
N._F

»

Y
2k

The reaction was performed according to the general procedure A. The reaction was carried out with
57.4 mg (0.50 mmol) of 1k. The resulting crude mixture was diluted with CDCI3 and then analyzed
using 'F NMR with fluorobenzene (14.9 mg) as an internal standard to obtain the NMR yield of 2k
in 63% yield. "’"F NMR was in agreement with the literature.!! Since 2Kk is a volatile compound, only
the NMR yield was reported.

YF NMR (377 MHz, CDCls, §): =79.4 (s).

5-Cyano-2-fluoropyridine (2I).
NC | \/

N"F

2|
The reaction was performed according to the general procedure B. The reaction was carried out with
69.2 mg (0.50 mmol) of 11 for 30 min. The resulting crude mixture was analyzed by '"F NMR with
fluorobenzene (15.1 mg) as an internal standard to obtain the NMR yield of 21 in 96% yield. Product
21 was obtained as a colorless solid (33.5 mg, 0.27 mmol, 55% yield) after purification by silica-gel
column chromatography (SiO», Et;O/hexane, 0:100-20:80). 'H, '3C, and '°F NMR were in agreement

with the literature.!?

"H NMR (396 MHz, CDCls, 8): 7.08-7.13 (m, 1H), 8.05-8.13 (m, 1H), 8.59 (d, J= 2.4 Hz, 1H). *C
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NMR (100 MHz, CDCls, 8): 108.0 (d, J = 4.8 Hz, C), 110.8 (d, J = 37.3 Hz, CH), 115.5 (C), 144.4 (d,
J=9.6Hz, CH), 152.2 (d,J = 17.3 Hz, CH), 164.9 (d, J = 249.2 Hz, C). "9F NMR (373 MHz, CDClL,
8): —57.8 (s). HRMS-APCI (m/z): [M+H]* calcd for CsH4FN2, 123.0353; found, 123.0354.

4-Cyano-2-fluoropyridine (2m).

CN
X

—

N F

2m

The reaction was performed according to the general procedure B. The reaction was carried out with
69.3 mg (0.50 mmol) of 1m for 30 min. The resulting crude mixture was analyzed using '°F NMR
with fluorobenzene (15.2 mg) as an internal standard to obtain a NMR yield of 2m in a 73% yield. '°F
NMR was in agreement with an authentic sample (C3383, Tokyo Chemical Industry Co.). Since 2m
is a volatile compound, only the NMR yield was reported.

F NMR (369 MHz, CDCl3, 8): —63.5 (s).

3-Cyano-2-fluoropyridine (2n).

\CN

Z
N F

2n

The reaction was performed according to the general procedure B. The reaction was carried out with
69.3 mg (0.50 mmol) of 1n for 30 min. The resulting crude mixture was analyzed using '’F NMR with
fluorobenzene (15.3 mg) as an internal standard to obtain a NMR yield of 2n in 92% yield. Product
2n was obtained as a colorless solid (32.9 mg, 0.27 mmol, 54% yield) after purification by silica-gel
column chromatography (SiO», Et:O/hexane, 0:100-30:70). 'H, '3C, and '°F NMR were in agreement
with the literature.’

"H NMR (396 MHz, CDCl3, §): 7.38 (ddd, J = 1.6, 4.9, 7.3 Hz, 1H), 8.12 (ddd, J= 1.6, 6.9, 9.1 Hz,
1H), 8.48-8.50 (m, 1H). 3C NMR (100 MHz, CDCls, 8): 97.3 (d, J=31.6 Hz, C), 112.5 (d, J = 5.7
Hz, C), 121.6 (d, J=3.8 Hz, CH), 144.4 (CH), 152.0 (d, /= 14.3 Hz, CH), 162.6 (d, /= 247.2 Hz, C).
F NMR (373 MHz, CDCl3, 8): —=60.4 (s). HRMS-APCI (m/z): [M+H]* calcd for CsHsFN_, 123.0353;
found, 123.0354.
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2-Fluoro-5-(trifluoromethyl)pyridine (20).
Fs;C N
P

N"F

20
The reaction was performed according to the general procedure B. The reaction was carried out with
90.6 mg (0.50 mmol) of 10 for 30 min. The resulting crude mixture was analyzed using '"H NMR with
dibromomethane (18.5 mg) as an internal standard to obtain a '"H NMR yield of 20 in 76% yield. 'H
NMR was in agreement with an authentic sample (F0995, Tokyo Chemical Industry Co.). Since 20 is

a volatile compound, only the NMR yield was reported.

9-Benzyl-6-floro-9H-purine (2p).

F
N/ N
| A\
NP
Bn
2p

The reaction was performed according to the general procedure B. The reaction was carried out with
122.0 mg (0.50 mmol) of 1p for 60 min. The resulting crude mixture was analyzed using '’F NMR
with fluorobenzene (15.0 mg) as an internal standard to obtain a NMR yield of 2p in 46% yield.
Product 2p was obtained as a white solid (46.4 mg, 0.20 mmol, 41% yield) after purification by silica-
gel column chromatography (SiO2, EtOAc/hexane, 25:75-35:65). 'H, 13C, and '°F NMR were in
agreement with the literature.?

"H NMR (396 MHz, CDCls, 8): 5.48 (s, 2H), 7.29-7.42 (m, 5H), 8.08 (s, 1H), 8.68 (s, IH). *C NMR
(100 MHz, CDCl3, 8): 47.9 (CH»), 120.1 (d, J = 29.6 Hz, C), 127.9 (CH), 128.8 (CH), 129.2 (CH),
134.5 (C), 144.8 (CH), 152.0 (d, /= 14.2 Hz, CH), 155.6 (d, J=11.4 Hz, C), 159.8 (d, J = 260.3 Hz,
C). F NMR (373 MHz, CDCls, §): —70.3 (s). HRMS-ESI (m/z): [M+H]* calcd for Ci2H10FNsa,
229.0884; found, 229.0882.

7-Benzyl-4-fluoro-7H-pyrrolo[2,3-d]pyrimidine (2q).

F
N= N\
I

NN

Bn
2q

The reaction was performed according to the general procedure B. The reaction was carried out with
121.4 mg (0.50 mmol) of 1q for 60 min. The resulting crude mixture was analyzed using '°F NMR
with fluorobenzene (15.1 mg) as an internal standard to obtain the NMR yield of 2q in 90% yield.
Product 2q was obtained as a white solid (85.1 mg, 0.37 mmol, 75% yield) after purification by silica-
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gel column chromatography (SiO», Et,O/hexane, 0:100-20:80). 'H, '3C, and 'F NMR were in
agreement with the literature.

"H NMR (401 MHz, CDCl3, 8): 5.48 (s, 2H), 6.61 (d, J= 3.2 Hz, 1H). 7.18-7.24 (m, 3H), 7.29-7.38
(m, 3H), 8.57 (d, /= 0.8 Hz, 1H). *C NMR (100 MHz, CDCl3, 8): 48.6 (CH>), 98.0 (d, J = 4.8 Hz,
CH), 104.2 (d, J=33.3 Hz, (), 127.5 (CH), 128.1 (CH), 128.4 (d, /= 2.0 Hz, CH), 128.9 (CH), 136.3
(0), 150.6 (d, J= 14.3 Hz, CH), 154.7 (d, /= 12.3 Hz, C), 162.3 (d, J=252.7 Hz, C). ’F NMR (373
MHz, CDCls, 8): —66.5 (s). HRMS-ESI (m/z): [M+H]* calcd for CisH11FNs, 228.0932; found,
228.0928.

4,6-Difluoro-2-phenylpyrimidine (2r).

F

(A

F7”N” "Ph

2r
The reaction was performed according to the general procedure B. The reaction was carried out with
112.6 mg (0.50 mmol) of 1r, 116.1 mg (2.0 mmol) of KF, and 123.9 mg (0.75 mmol) of Et4NCI for 30
min. The resulting crude mixture was analyzed by 'F NMR with fluorobenzene (15.1 mg) as an
internal standard to obtain the NMR yield of 2r in 65% yield. Product 2r was obtained as a white solid
(53.2 mg, 0.28 mmol, 55% yield) after purification by silica-gel column chromatography (SiOa,
Et,O/hexane, 0:100-2:98). 'H, 13C, and 'F NMR were in agreement with the literature.
"H NMR (401 MHz, CDCls, 3): 6.44 (t, J= 2.2 Hz, 1H), 7.45-7.60 (m, 3H), 8.39-8.47 (m, 2H). *C
NMR (101 MHz, CDCls, 8): 89.9 (t,J=37.1 Hz, CH), 128.73 (CH), 128.75 (CH), 132.4 (CH), 134.7

(0), 166.0 (t, J = 17.3 Hz, C), 172.2 (dd, J = 18.8, 256.7 Hz, C). °F NMR (377 MHz, CDCls, 8): —
56.5 (s). HRMS-APCI (m/z): [M+H]* calcd for CioH7F2N2, 193.0572; found, 193.0566.

3-Chloro-4-fluoronitrobenzene (2s).
O,N Cl

S8

2s

The reaction was performed according to the general procedure B. The reaction was carried out with
95.8 mg (0.50 mmol) of 1s for 45 min. The resulting crude mixture was analyzed using '’F NMR with
fluorobenzene (15.2 mg) as an internal standard to obtain an NMR yield of 2s in 80% yield. Product
2s was obtained as a yellow solid (58.0 mg, 0.33 mmol, 66% yield, isolated along with approximately
3% of starting material) after purification by silica-gel column chromatography (SiO., Et,O/pentane,

0:100-3:97). 'H, 13C, and '°F NMR were in agreement with the literature.'3
"H NMR (401 MHz, CDCls, 8): 7.33 (dd, J = 8.2, 9.0 Hz, 1H), 8.19 (ddd, J = 2.7, 4.3, 9.1 Hz, 1H),
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8.37 (dd, J = 2.8, 6.0 Hz, 1H). 3C NMR (101 MHz, CDCL;, §): 117.2 (d, J = 24.1 Hz, CH), 122.5 (d,
J=192Hz, C), 124.0 (d, J = 8.7 Hz, CH), 126.7 (CH), 144.2 (C), 161.9 (d, J = 260.0 Hz, C). '°F
NMR (377 MHz, CDCls, §): —~104.4 (s). HRMS-EI (m/z): [M]* calcd for CsHsCIFNO,, 174.9831;
found, 174.9832.

Ethyl 1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxylate (2t).

o O

2t

The reaction was performed according to the general procedure A. The reaction was carried out with
155.3 mg (0.50 mmol) of 1t. The resulting crude mixture was analyzed using '"F NMR with
fluorobenzene (14.7 mg) as an internal standard to obtain the NMR yield of 2t in 74% yield. Product
2t was obtained as a white solid (73.1 mg, 0.25 mmol, 50% yield) after purification by silica-gel
column chromatography (SiO., EtOAc/hexane, 40:60-50:50). 'H, '3C, and '"F NMR were in
agreement with the literature.

"HNMR (399 MHz, CDCls, §): 1.04-1.08 (m, 2H), 1.32 (g, J = 6.8 Hz, 2H), 1.41 (t, J = 7.0 Hz, 3H),
3.59 (tt, J=3.7, 7.4 Hz, 1H), 4.41 (q, J = 7.0 Hz, 2H), 8.55 (t, J = 9.0 Hz, 1H), 8.65 (s, 1H). *C NMR
(100 MHz, CDCls, 6): 7.6 (CH2), 14.3 (CH3), 34.3 (CH), 61.2 (CH,), 112.3 (C), 122.8 (d, J = 2.8 Hz,
C), 126.0 (dd, J = 5.2, 16.8 Hz, CH), 143.5 (dd, J = 27.8, 261.6 Hz, C), 144.3 (d, J = 14.3 Hz, C),
148.7 (CH), 152.3 (dd, J = 16.7, 249.7 Hz, C), 164.6 (C), 172.8 (C). '°F NMR (375 MHz, CDCl3, 3):
-142.4 (d,J=23.3 Hz, 1F),—77.3 (d, /= 34.5 Hz, IF). HRMS-EI (m/z): [M]* calcd for C14H12F2N,0s3,
294.0811; found, 294.0814.

Ethyl 1-(2,4-difluorophenyl)-6,7-difluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylate
(2u).

(0] (0]
NA | | OEt
NS
F N N
F
F
2u

The reaction was performed according to the general procedure A. The reaction was carried out with
191.3 mg (0.50 mmol) of 1u. The resulting crude mixture was analyzed using '"F NMR with
fluorobenzene (15.3 mg) as an internal standard to obtain the NMR yield of 2u in 78% yield. Product
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2u was obtained as a white solid (116.2 mg, 0.32 mmol, 63% yield) after purification by silica-gel
column chromatography (SiO», EtOAc/hexane, 40:60).

"H NMR (399 MHz, CDCl3, 8): 1.41 (t, J = 7.0 Hz, 3H), 4.41 (q, J = 7.2 Hz, 2H), 7.08-7.15 (m, 2H),
7.41-7.46 (m, 1H), 8.53(s, 1H), 8.60 (t, J = 8.8 Hz, 1H). 3C NMR (100 MHz, CDCls, §): 14.2 (CHs),
61.4 (CH>), 105.6 (dd, J = 23.0, 26.8 Hz, CH), 112.6 (dd, J = 3.4, 22.5 Hz, CH), 113.6 (C), 122.3 (d,
J =29 Hz, C), 123.3 (dd, J = 3.8, 13.4 Hz, C), 126.2 (dd, J = 5.3, 16.8 Hz, CH), 129.9 (d, J = 10.6
Hz, CH), 143.2 (d, J = 13.4 Hz, C), 143.8 (dd, J = 27.3, 262.2 Hz, C), 149.1 (CH), 152.6 (dd, J = 17.3,
252.1 Hz, C), 157.9 (dd, J = 12.4, 255.9 Hz, C), 163.4 (dd, J = 10.5, 254.1 Hz, C), 164.1 (C), 172.9
(C). F NMR (375 MHz, CDCl3, 8): —141.4 (d,J=34.9 Hz, 1F), -115.0 (s, 1F), -105.2 (s, 1F),-76.8
(d, J=22.9 Hz, IF). HRMS-EI (m/z): [M]* calcd for C17H10F4N203, 366.0622; found, 366.0629.

N-(4'-Chlorobiphenyl-2-yl)-2-fluoronicotinamide (2v).

Cl
2v

The reaction was performed according to the general procedure A. The reaction was carried out with
171.5 mg (0.50 mmol) of 1v. The resulting crude mixture was analyzed using °F NMR with
fluorobenzene (15.5 mg) as an internal standard to obtain a NMR yield of 2v in 55%. Product 2v was
obtained as a white solid (48.2 mg, 0.15 mmol, 30% yield) after purification by silica-gel column
chromatography (SiO», Et,O/hexane, 0:100-25:75) and recycling preparative GPC.

"HNMR (396 MHz, CDCl3, §): 7.21-7.31 (m, 2H), 7.31-7.42 (m, 3H), 7.42-7.52 (m, 3H), 8.31-8.33
(m, 1H), 8.49 (d, J = 8.2 Hz, 1H), 8.58 (brs, 1H), 8.62 (ddd, J =2.2, 7.5, 9.9 Hz, 1H). *C NMR (99
MHz, CDCls, 6): 116.2 (d, J=28.2 Hz, (), 121.9 (CH), 122.6 (d, /=4.7 Hz, CH), 125.1 (CH), 128.8
(CH), 129.3 (CH), 130.2 (CH), 130.6 (CH), 132.0 (C), 134.4 (C), 134.5 (C), 136.0 (C), 143.7 (d, J =
1.9 Hz, CH), 150.6 (d, J = 16.9 Hz, CH), 159.4 (d, J = 235.8 Hz, C), 159.5 (d, J = 8.5 Hz, C). '°F
NMR (377 MHz, CDCls, 3): —65.0 (s). HRMS-EI (m/z): [M]* calcd for C1gH12CIFN20, 326.0617;
found, 326.0617.

4-Fluorobenzonitrile (2w).

Q.
F

2w

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

68.7 mg (0.50 mmol) of 4-chlorobenzonitrile (1w) for 30 min. The resulting crude mixture was
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analyzed by '’F NMR with fluorobenzene (15.1 mg) as an internal standard to obtain the NMR yield
of 2w in 3% yield. 'F NMR was in agreement with the literature.'*

The reaction was carried out with 74.0 mg (0.50 mmol) of 4-nitrobenzonitrile (1w”) for 30
min. The resulting crude mixture was analyzed by 'F NMR with fluorobenzene (15.3 mg) as an
internal standard to obtain the NMR yield of 2w in 62% yield. '°F NMR was in agreement with the
literature.'# Since 2w is a volatile compound, only the NMR yield was reported.

F NMR (373 MHz, CDCls, §): —102.8 (s).
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9.2982153[T]
1.048576([s)
Carbonl3
99.54517646{MHz]
100 [ppm]

32768

(400[M

4
0.95367432[Hz]
31.25[kHz)
25[kHz]

Proton
395.88430144 [MHz]
5 (ppm}

5.0[us]

FALSE

128

128

2[8]

50

18.7[dcC]
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 1]
2.2

TRUE

TRUE




abundance

4.0

3.0

2.0

1.0

0

~--- PROCESSING PARARMETERS ----

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

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

fft( 1, TRUE, TRUE )

machinephase .

ppr

Derived from: MKN189-pure2 Proton-1-1.jdf

%
S
X Me
~
ST 7
N™ °F
g_
2a
n
<
pui
<
Q2
=
o
<
g_
8 |
£ e
) 78 77 76 75
g8 88 E# 3283833 85788
X'pﬁtsarMﬂlioﬂw’h =~ [N N SN
L . AJ_J[LL { i &
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
— O 0 =~ \O \O :s QUL NN —mnO ;ﬁ <t =2} (=3
NO A~ WOV FTAAANONO < [=2
SSHTAEN T OB EBJininAQ < S
00 00 I~ I~ >~ ©~ F\.P~ S~~~ N (=1
X : parts per Million : Proton -

Actual_Start Time
Revision_Time

2-0CT-2023 14:48:28
15-JUN-2024 11:12:55

Filename = MKN189-pure2_Proton-1-
Author = element

Experiment = proton_auto.jxp

Sample Id = MKN189-pure2

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

Field Strength
X_Acq_Duration

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

X Domain Proton

X Freq 395.88430144 [MHz]
X_Offset 5(ppm]

X Points 16384

X Prescans 1

X_Resolution
X_Sweep
¥_Sweep_Clipped

0.45305193 [Hz]
7.42280285[kHz]
5.93824228(kHz]

L T T | VT

Irr Domain Proton

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(sl]
Recvr_Gain = 56

Temp_Get = 18.2[dcC]
X_90_Width = 6.34[us]

X _Acq_Time = 2.20725248(s]
X _Angle = 45[deg]

X _Atn = 5[dB]
X_Pulse = 3.17[us]
Irr_Mode = Off

Tri_Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
Decimation_Rate =0
Initial_Wait = 1(s}

Phase {o, %0, 270, 180, 180,
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(thousandths)

o ] 24 ‘
= e <
g Me
= 2] N
1 2 NZ > F
N N
<1 &7 ---- PROCESSING PARAMETERS ----
°|_° n 2] . sexp{ 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], 0[%], 80[%], 100[{%] )
< 1 o] 2a zerofill( 1, TRUE )
= - o fft( 1, TRUE, TRUE }
o ] - = machinephase
O h o] . ppm
; ] 24 Derived from: MKN189-pure2 Carbon-1-1.jdf
= 2 b
< 7 2 7 u P
— S o] E o
A 5 g M 3 J - ,
o ] 3 £°7 23
g £°7 ) 2. Filename = MKN189-pureZ_Carbon
— 1406 1404 0 U e ARuthor = element .
=3 : - Experiment = carbon_auto.jxp
il ’ M /\ Sample_Id = MKN189-pure?2
— ] Solvent = CHLOROFORM-D
= gs =% M M ws Actuval_start_ Time = 13-0CT-2023 17:43:0
—_ se 83 539 8 g% Revision_Time = 15-JUN-2024 12:04:2
— . Sher Million - == aaa aa
o ] X perépdMillon:§ | X:pariser Mill X parts per "M‘m““ Catbon1 3 Comment = single pulse decoup
g Data_Format = 1D COMPLEX
— ] Dim Size = 26214
E X _Domain = Carbonl3
< ] Dim_Title = Carbonl3
[ Dim_Units = [ppm]
4 Dimensions =X
Q Spectrometer = DELTA2_NMR
0 -
] Field Strength =9 .2982153([T] (400[M
(=N X_Acq_Duration = 1.048576([s]
[l X _Domain = Carbonl3
] X_E‘req = 99.54517646 [MHz]
S X_Offset = 100 [ppm]
O X_Points = 32768
] X_Prescans =4
(=N X_Resolution = 0.95367432[Hz]
Vo g X_Sweep = 31.25[kHz]
] X __Sweep_Clipped = 25[kHz]
(=N Irr_Domain = Proton
<t Irr _Freq = 395.88430144 [MHz]
] Irr Offset = 5[ppm]
S Blanking = 5.0[us)
on Clipped = FALSE
] Scans = 128
S Total_Scans = 128
o
1 Relaxation_Delay = 2[s)
=3 Recvr_Gain = 50
— Temp_Get = 17.4[dC]
] X_90_Width = 11.5[us]
4 X _Acq Time = 1.048576(s]
S X_Angle = 30{deg]

X_Atn = 9[dB]
.x,.n.,....[(....x..H......,(...]..H,H..“..x,....,r...,u,.,.u.p\.:‘..ul.ux,u..l‘...|.,H(u.‘|..n,.|)I(EiuzléiDec =§68i$§?gé?[us]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0| 1, acnDec calc Z 30.172(aB]

Irr Atn_Dec_Default_Calc = 30.172[dB]

/ \ /% //\\'\\ ﬂ\ Irr_Atn_Noe = 30.172[dB]
Irr Dec | Bandwidth_Hz = 4,7826087[kHz]
o RXANNDT VDN O 00T b=y Q Irr_Dec_Bandwidth_Ppm = 12.08082432[ppm]
52 SESIRICABEBEZ a88 E Irr Dec Freq = 395.88430144 [MHz]
- N LTSS AN OIS N~ \S e Irr_Dec Merit_Factor =2.2
e TIICooagadddarn i - Irr_Decoupling = TRUE
X : parts per Million : Carbon13 . trr Noe = TRUE
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abundance

3.0

2.0

0
I

A/

2a

Me

—~--- PROCESSING PARAMETERS ----

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

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

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

machineph ase

-66.493

-113.600

ppm

Filename = MKN189-pure2_int_singl
Author = element

Experiment = single_pulse.jxp
Sample_Id - MKN18%9-pure2_int
Solvent CHLOROFORM-D

Actual_Start Time
Revision_Time

14-0CT-202311:09:07
24-JAN-2024 11:39:29

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Fluorinel9
Dim_Title = Fluorinel®
Dim_Units = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.2982153[T] (400{MHz]
89.12896 [ms]

¥_Domain Fluorinel
X_Freq 372.50336686[MHz]
X_Offset -100 (ppm]
X_Points 16384

X Prescans 1

X_Resolution
X _-Sweep

11.21969784[ Hz]
183.82352941 [kHz]

L2 T T A T

X_Sweep_Clipped 147.05882353 [kHz]
Irr_Domain Fluorinel9
Irr_Freq 372.50336686[MHz]
Irr_Offset 5 [ppm}

Tri_Domain Fluorinel9d
Tri_Freq 372.50336686[MHz]
Tri_Offset 5 [ppm]

Blanking 2.0[us]

Clipped = FALSE

Scans =g

Total_Scans =8
Relaxation_Delay = 5(s]}

Recvr_Gain = 56

Temp_Get = 18.9(dcC]
X_90_Width = 8.03[us]

X_Acq Time = 89.12896[ms]
X_Angle = 45(deg]

X_Atn = 5[dB]

X_Pulse = 4.015[us]
Irr_Mode = Off

Tri Mode = Off

Dante_Loop = 500

Dante_Presat = FALSE
Decimation_Rate =0

Initial_Wait = 1[s]

Phase {0, %0, 270, 180, 180,

X : parts per Million : Fluorine19
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3.0

abundance

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

sexp( 0.2[Hzl, 0.0[s] }

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

££ft{( 1, TRUE, TRUE )

machinephase

ppm

Derived from: MKN307—pu}e Proton-1-1.3df

2

=

<
&
S = = <
o~ Ll ol o
<.
° =
< 2 < S
3 3 8 3 8
§ i ] : i ;
5] 2 - £o] £o] £
! v 71
§8§ 88 g g gE8 Rk
X:"p"anfpermui{ :p?nsh M ZP';\”SP‘EK-‘ :;l; .‘\p@ﬁ\dﬂli :pw Millior
L e e e e 1L L L L L N
7.0 6.0 3.0

0.000

27-FEB-2024 10:07:26
17-JUN-2024 13:15:45

Actual_Start_Time
Revision_Time

Filename = MKN307-pure_Proton-1-2.jdf
Author = element

Experiment = proton.jxp

Sample Id = MKN307-pure

Solvent = CHLOROFCRM-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

Field_Strength
X_Acq_Duration

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

¥_Domain

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

L T T Y

Initial_Wait
Repetition Time

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 = 40

Temp_Get = 19.6([dC]
X_90_width = 6.7([us]
X_Acq_Time = 2.18103808(s!

X Angle = 45[degq]

X_Atn = 0.8[dB]

X_Pulse = 3.35[us]

Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE

1[s]
7.18103808(s]
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0.1

abundance

o] E 3
=)
<
=3 EE
g' 3
X
- o =% =
- <7 S e 7 —---- PROCESSING PARAMETERS ----
&7 3 N F dc_balance( 0, FALSE )
23 = sexp{ 2.0[Hz], 0.0[s] )
= ] trapezoid( 0[%], O0[%], 80[%], 100([%] )
2] _ E 2b zerofill( 1, TRUE )
= <7 2] fft( 1, TRUE, TRUE )
. s machinephase
g 3 3 g 3 g \W ppm
7% O 3
Z 2o "§ 5° E f o Derived from: MKN307-pure Carbon-1-1.3df
= 3 £ g 3o H
T e T
"l420 " 1418 1280 1268 126.1 1100
g8 28 ] § 22 28 g 8 Filename = MKN307-pure_Carbon-1-3.jdf
g g . 3% & S35 S8 g g Author = element
X:pa?lspeerllJ X : parts per Mil X! punsperTAllllc X parts pd X : parts per X Tpartsper M Experiment = carbon.jxp
Sample_Id = MKN307-pure
Solwent = CHLOROFORM-D
Actuval_Start Time = 27-FEB-2024 11:08:31
Revision_Time = 17-JUN-2024 13:30:42
Comment = single pulse decoupled gat
M 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]
f X Domain 13¢C
| X_Freq 100.33735165([MHz]
f X _Offset 100.0[ppm]
X _Points 32768

X_Prescans
X_Resolution
X_Sweep

4
I 0.95846665[Hz]
‘3 X _Sweep Clipped
il
|

31. 40703518 [kHz]
25.12562814 [kHz]

L T T T 1

Irr Domain Proton
irr . _Freq 399.03472754 [MHz}
Irr_Offset 5.0 (ppm]
Clipped FALSE
Scans 128
Total_Scans 128
Relaxation_Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 18.6[dC]
X_90_width = 10.%[us]
\ ; i Il 1R e ' il ™ alddind feld X Acq_Time = 1.04333312[s]
Lk al ik 1y i frm s L Ll . L 1 X_Angle = 30[deg]l
| X Atn = 5.4[dB]
L L B L L 2 L I B X _Pulse = 3.63333333[us]
= . B
2100200019001800170016001500]4001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0 -10.0 Trr Atn_pec Z 22823l
Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms}
b L YO on . Decoupling = TRUE
o v e Initial Wait = 1[s}
4% FRRSEE=8 =8 a3$ Noe - TRUE
o = O WSV O\Y OO == \0 Noe_Time = 2[s]
=22 XrIoggagqgoa == ~ e Repstition Time = 3.04333312(s]

X : parts per Million : Carbon13
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bundance

\§

2b

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

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

trap zeid( 0[%], 0(%], 80[%]), 100[%]- )
zer oFfl( 1, TRUE )

blip( 16, 64, 30 )

fft{ 1, TRUE, TRUE )

machinephase

ppm
phase( 6.31854, -50.40248, 78.10163[%] )

X : parts per Million : Fluorinel9

-62.193

-113.600

27-FEB-2024 10:18:18
27-FEB-2024 10:58:38

Actual_Start Time
Revision Time

Filename = MKN307-pure-int_single pul
Author = element

Expe mment = s’ 1hg_pulse.jxp

Sa mge_Id = MKN307-pure-int

Solvent = CHLOROFORM-D

Comment = single_pulse
Data Format = 1D COMPLEX
D im Size = 13107

X Domain = Fluori

Dim Title = Fluorinel9
D imUnits = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.4073814[T] (400[MHz])
86.50752[ms]

¥_Domain 19F

X Freq 376.87675879{MHz]
X Offset 0 (ppm]

X _Points 16384

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipp de

1

11.55968868[Hz]
189.39393939[kHz)
151.51515152{kHz]

L T T A T

Irr_Dom &n Fluorinel®
Irr_Freq 376.87675879[MHz]
Irr_Offset 5(ppm]
Tri_Domain Flu oineld
Tri_Freq 376.87675879 [MHz]
Tri_Offset 5 [ppm]
Clipped F ABE

Scans 8

Total_ Scans 8

Relaxation Delay = 5{[s]

Recvr Gain = 46

Temp_Get = 19.3[dC]
X_90_Width = 7.59[us]
X_Acq_Time = 86.50752[ms]
X_Angle = 45[degl

X Atn = 3[dB]

X_Pulse = 3.795[us]
Irr_Mode = Off

Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]
Repetition Time = 5.08650752(s]
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abundance

0 010203040506070809101.1121314151.61.71.81.92.02.122232425262.7
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—---- PROCESSING PARAMETERS ----

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

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

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: MKN196-pure2 Proton-1-1.3jdf

o]
o Me
&9 | X
31 -2 3] Z
o] N F
g
" o «
=3 © ¢ : 2c
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] S S
<
o]
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21 =y
=1 8 8
k] | 2
gO— E g
g £ oA 2 °
77 ’
§ % 8 2R E g g
X : parts per Millfon : Py X : fartsper Mittion X : flits bor Billion
-
A K. JL\.—A—'—‘L
B A B L o e LA o
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
RN T N0 NLO O — s (=1
N (=1
SEZREREEARER 5 g
I\l\l\l\_l\l\l\l\l\l\\o [a] <
X : parts per Million : Proton

Actual_Start_Time
Revision Time

13-0CT-2023 14:56:10
15-JUN-2024 17:34:36

Filename = MKN196-pure2_Proton-1-
Author = element

Experiment’ = proton_auto.jxp
Sample_Id = MKN196-pure2

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

Field Strength
X_Acq_Duration

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

X Domain Proton

X _Freg 395.88430144 [MHz]
X_Offset 5 [ppm]

X_Points 16384

X Prescans 1

X_Resolution

X Sweep
X_Sweep_Clipped
Irr_Domain

0.45305193 [Hz]
7.42280285([kHz]
5.93824228[kHz]

Proton
395.88430144 [MHz]

Initial Wait
Phase

Irr_Freq

Irr_Offset 5 [ppm]
Tri_Domain Proton
Tri_ Freq 395.88430144 [MHz]
Tri_Cffset 5 [ppm]
Blanking 2.0([us]
Clipped FALSE
Scans 8

Total Scans 8
Relaxation Delay = 5(s]
Recvr_Gain = 46
Temp_Get = 17.5[dC]
X _90_width = 6.34[us]
X_Acq_Time = 2.20725248([s]
X_Angle = 45[degl
X Atn = 5[dB]
X_Pulse = 3.17[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
Decimation Rate =0

1(s}
{0, 90, 270, 180, 180,
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(thousandths)
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g3 g & 28 g 8 3
g 2% 83 E g E:
X : parts per Million X :parts per M X : parts pes Million : Ca X : pacts per Million : Cart X : paris gler Million : Q

0

---- PROCESSING PARAMETERS ~---

sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%],
zerofill( 1,
fft( 1, TRUE,
machinephase
ppm

TRUE )
TRUE )

0%],

80(%],

Derived from: MKN196-pure2

100781 )

Carbon-1-1.jdf

L L R R R B

210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 ©
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X : parts per Million : Carbonl13

L T L T L L L B B

-10.0

Filename

Author

Experiment
Sample_Id

Solwvent
Actual_Start_Time
ReVlSlOn Time

Comment
Data_Format
Dim Size
X_Domain
Dim Title
Dim_Units
Dimensions
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain

X _Freqg
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

¥ AngTe

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

lrr Dec Merit_Factor

Irr Decoupling

Irr Noe

{11 T R T T

L | | | | 1 1 A

I T 1 )

MKN196-pure2_Carbon
element
carbon_auto.jxp
MKN196-pure?2
CHLOROFORM-D
13-0CT-2023 16:47:1
15-JUN-2024 17:49:4

single pulse decoup.
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2_NMR

9.29821531(T]
1.048576(s]
Carbonl3
98.54517646[MHz]
100 [ppm]

32768

4

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

Proton
395.88430144 [MHz]
5[ppm]

5.0(us)

FALSE

128

128

(400[M

2[s]
50

17.5{dcC}
11.5[us]
1.048576(s]
30({degl

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
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abundance
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2c

—--- PROCESSING PARAMETERS ----

dc_balance( 0,
sexp( 0.2[Hz],
t rpezoid( 0[%]
zerofill( 1 )
blip( 16, 64, 3

FALSE )
0.0[s] )
, 0[%], 80[%], 100([%3] )

0 )

fft( 1, TRUE, TRUE )

X : parts per Million : Fluorinel9

-63.543

-113.600

machinephase

ppm

Filename = MKN196-pure_int _singlepul
Author = element

Experiment = single pu de.jxp

Sample Id = MKN196-pu e int

Solvent = CHLOROFORM-D

Actual_Start Time

Revision Time

Comment
Data_Format
Dim_§S ze

X Domain

Dim Title
Dim_Units
Dimensions
Spect rometer

Field_Strength
X_Acq_Duration
X D main -

X Freq

X _Offset

X Point s
X_Prescans
X_Resolution
X_Su.uep
X_Sweep_Clipped
Irr_Domain
Irr_ Freq
Irr_Offset
Tri_D omain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_D elay

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

13-0CT-2023 15:58:23
24-JBN-2024 11:41:04

single_pulse
1D COMPLEX -
13107

Fluori
Fluorinel9
{ppm]

X

DELTA2_NMR -

9.4073814[T] (400([MHz])
86.50752[ms]

19F
376.87675879[MHz]
0 [ppm]

16384

1

11.55968868[Hz]
189.39393939[kHz]
151.51515152 [kHz]
Fluorinel9
376.87675879[MHz]
5 [ppm]

Fluorinel9
376.87675879 [MHz]
5 [ppm]

FALSE

8

8

L O

5[sl]

44
19.6[dC]
7.59[us]
86.50752[ms]
45[degq]
3[dB}
3.795[us]
Off

Off
FALSE

[ O T O

1{s]
5.08650752[s]
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abundance

12 13 14 15 16 1.7 1.8

1.1

1.0

02 03 04 05 06 0.7 08 09

.1

0

—---- PROCESSING PARAMETERS ----

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

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

ppm

0.0[s]

)
80[31],

100081 )

Derived from: MKN175-pure2 Proton-1-1.jdf

: =]

— S v |

- <

] =

. < | Br

. g_ = g_ o \\\

A (=]

- s

J o - N F

7 I

-~ (=]

] 2]

- AR -1 2d

-1 (=

7 o]

— (=3

] =5 _

- O“

] =

] 3 3 3 3

i . U U& i UL

J éoi i° £

1 T LASAAERRAE Nl § T T T

] 82 803 841 78 7.4 742

] 58z 2z § 582 &% i3 2z

- X : fans Sér Miftion : X - parfs Fer Millig K pants'pér Mitliéa% Py X Syt pefMiltion

' e | . . i L ,‘“

e T B  a B A

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

SRV IXEEIRTIBIFRC =3
N = Q000 0Qeg S NN = — —— <
OOOOOOOOOOl\s\.l\l\l\l\(\l\l\l\l'\ <
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_Acg_Time
X_AngTe

X _Atn

X_Pulse
Irr_Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation_Rate
Initial Wait
Phase

(T T

LI T T 1

MKN175-pure2_Proton-1-
element
proton_auto.jxp
MKN175-pure2
CHLOROFORM-D
29-SEP-2023 13:08:04
15-JUN-2024 16:06:04

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]

2.0[us]

FALSE

8

8

(400 [MHz]

5(s]

56

19[dC]

6.34 [us]
2.20725248(s}
45[degl

5[dB]
3.17[us]

Off

Ooff
500
FALSE
0
1[s]
{0, 90, 270, 180, 180,
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100 11.0 12.0 13.0 14.0 15.0 16.0

8.0 9.0

50 60 7.0

20 30 40

1.0

(thousandths)
0

h <S4 <
- * ~ g_‘
e S <3 <
_, =] L 7] <
4 . 1 =~
- ° - & 2 —-—- PROCESSING PARAMETERS ----—
] o7 o] &7 sexp( 2.0[Hz], 0.0[s] )
] 2 o] 2 o] trapezoid( 0[%], 0[%], 80([%], 100(%] )
— A zerofill( 1, TRUE )
] <] =] 34 24 fft( 1, TRUE, TRUE )
. < o h machinephase
A o 29 24 ppm
E 4\3' _ = 2 <E Derived from: MKN175-pure2 Carbon-1-1.jdf
1 ol £ H £ g é
] ° T - T 40,9 140.8 =7 LLAAM NS AL = T T T 297 227 r s
b [ : 129.7 12‘9.: 127.8 1198 1197 110
4 l } }\ Filename = MKN175-pure2_Carbon
T Author = element
- 2 2 g8 3 g g T2 [, 2 = Experiment = carbon_auto.jxp
i f) | st - " - el
] . paits per Niilli - parts per Mi X : parts per Million : X : parts per N == ) olwven = CH
] X: g por Wil S s X: pétsPer Mill X ot por Vi Actual_Start Time = 14-0CT-2023 11:17:5
- Rev151on Time = 15-JUN-2024 16:19:3
i Comment = single pulse decoup
b Br. Data_Format = 1D COMPLEX
7 NS Dim_Size = 26214
4 X_Domain = Carbonl3
1 — Dim_Title = Carbonl3
N N F Dim Units = [ppm]
i Dimensions =X
b Spectrometer = DELTA2_NMR
] Field_Strength = 9.2982153[T] (400[M
b 2d X_Acq Duration = 1.048576(s]
] X_Domain = Carbonl3
4 X_Freq = 99.54517646(MHz]
- X Offset = 100 (ppm]
] X_Points = 32768
E X_Prescans =4
1 X_Resolution = 0.95367432([Hz]}
] X_Sweep = 31.25[kHz]
g X_Sweep_Clipped = 25[kHz]
1 Irr Domain = Proton
. Irr Freq = 395.88430144[MHz)
e Irr_Offset = 5[ppm]
i Blanking = 5.0[us]
i Clipped = FALSE
— Scans = 128
1 Total_Scans = 128
— Relaxation Delay = 2[s]
I Recvr_Gain = 50
i Temp_ Get = 19.5[dcC]
- X _90_wWidth = 11.5[us]
] Wmmmmx Acq_Time = 1.048576(s]
X Angle = 30[deg]
X_Atn = 9[dB]
.r]x.nI-...,n”[..”l.u,l....|..;.|....I.H.[..».|..leu.,u......‘.H.‘..Hl.n.prmlul.]..l.(...(,u..x..)I(__Pug_\ieD =§68§32?gg?[us]
n ec = .
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0|;iiainDpec calc = 30.172[aB]
Irr_ Atn_Dec_Default_Calc = 30.172[dB]
AN RNSS. A T
i & ~ — - Irr Dec Bandwidth_ Hz = 4é7826§87£kﬂz]
(=) o < 0O T el 0 O Q< Irr Dec ] Bandwidth_Ppm = 12.08082432[ppm]
e RZ28IYBCRHRRREE =35 Irr_Dec_Freq = 395.88430144 [MHz]
o o oMAE AR —~S ~ 0~ O Irr_Dec Merit Factor = 2.2
g EEZicddagznooo eee Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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\
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—--— PROCESSING PARAMETERS ----—

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

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

fft( 1, TRUE, TRUE )

machinephase

ppm

phase( 83.95055, 0, 50(%]) )

X : parts per Million : Fluorinel9

-61.252

-113.600

Filename = MKN175-pure2_int_sindl]
Author = element

Experiment = single pulse.Jjxp
Sample_Id = MKN175-pure2_int
Solvent = CHLOROFQRM-D

Actual_Start_Time
Revision_Time

14-0CT-2023 11:13:30
24-JAN-2024 11:35:11

Comment = single_pulse
Data_Format = 1D COMP EX
Dim_Size = 13107
X_Domain = Fluorinel9
Dim T itle = Fluorinel9
Dim Units = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR

Field: Strength
X_Acq Duration

9.2982153[T ] (400[MHZ]
89.12896[ms]

X_Domain Fluorinel9
X_Freq 372.50336686 [MHz]
X _Offset -100 [ppm]

X _Points 16384

X Prescans 1

X Resolution
X Sweep
X_Sweep_Clipped

11.21969784 [Hz]
183.82352941 [kHz]
147.05882353[kHz]

L T A 1

Irr Domain Fluorinelg
Irr Freg 372.50336686[MHz]
Irr_Offset 5 [ppm]
Tri_Domain Fluorinel9
Tri_Freq 372.50336686[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 = 19.1[dC]

X 90 width = 8.03[us]

X Acqg_Time = 89.12896[ms}
X_Angle = 45[deg]
X_Atn = 5[dB]
X_Pulse = 4.015[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
Decimation Rate =0

Initial Wait

1(s}
Phase {0, 90, 270, 180, 180,
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0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1. 1.1 1.2 1.3

0.1

abundance

3 ® 1 el
| < b <
] o] ~ 0] °
-—] s - (=
1 S 2
] E 2]
] 2] S 37 -
3 39 - © ---- PROCESSING PARAMETERS ----
= 3 - el <] - sexp( 0.2[Hz], 0.0[s] )
3 =k =7 trapezoid( O0[%], O[%], BO[%], 100[%] )
4 a - - o] zerofill( 1, TRUE )
b < =q S e o1 fft( 1, TRUE, TRUE )
= ] machinephase
3 =5 e =] =] ppr
3 g g_n PR go 35
1 g 2° ! 2 L] Derived from: MKN28l-pure Proton-1-1.jdf
3 £ o g L g E
i ° 7T T T T T CEE . £ 2°] -§o—
3 89 889 838 887 836 835 ; An b e 76 ST
: A | AL |
E § £8 3 8 8 5z a8 gam gén, 33 20as 52g s
E + partsper Miffion “Proton B o oded 2% Ere. oo 2 220 2% 5 8 i = - —1-
] X paror i - X frts pe MO - ro X gans et il Prou Xl Milion X fitsfor Mo Pro P oname T o8 L pure_Proton=1-2
3 Experiment = proton_auto.jxp
3 Sample_Id = MKN281l-column
- Solvent = CHLOROFORM-D
4 Actual_Start_ Time = 25-JAN-2024 20:22:45
] F Revision_Time = 15-JUN-2024 16:42:20
hui Comment = single_pulse
= X Data_Format = 1D COMPLEX
3 | Dim_Size = 13107
3 / X _Domain = Proton
3 N Dim Title = Proton
E Dim Units = [ppm]
1 Dimensions =X
B 2e Spectrometer = DELTA2_NMR
3 Field_Strength = 9.2982153[T] (400[MHz]
3 X_Acq_Duration = 2.20725248([s]
1 X_Domain = Proton
3 X Freq = 395.88430144[MHz]
3 X _Offset = 5[ppm]
E X_Points = 16384
- X_Prescans =1
E X _Resolution = 0.45305193[Hz]
1 X_Sweep = 7.42280285[kHz]
] X_Sweep_Clipped = 5.93824228[kHz]
] Irr_Domain = Proton
= Irr Freq = 395.88430144 [MHz]
3 Irr_Offset = 5[ppm]
E Tri_Domain = Proton
E Tri_Freq = 395.88430144 [MHz]
= Tri_Offset = 5[ppm]
1 Blanking = 2.0[us]
1 Clipped = FALSE
4 Scans =8
] Total_Scans =8
3 Relaxation_Delay = 5[s]
3 i Recvr_Gain = 56
3 : ) . Temp_Get = 19.6[dC]
1 | X_90_Width = 6.34[us]
. . & L S X_Acq_Time = 2.20725248(s]
e T T e £ AnoTe = fsidea]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X Pulse = 3.17[us]
[ Irr_Mode = Off
A A BB
= Dante_Loop = 500
AN~ NN =—NO TN RN (=1 Dante_Presat = FALSE
oL dcRRsERZE2 8 Decimation_Rate =0
0006 0606000000 00 NN N NN NN~ o Initial Wait = 1[s}
X : parts per Million : Proton Phase = {0, 90, 270, 180, 180,

S51




abundance
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—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], 0[%],
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase

ppm

)
80[%], 100[s] )

Derived from: MKN28l-pure Carbon-1-1.3jdf

.
2
%
°] F
3..
5 | o
(=3
27 ~
g N
3
3 2e
R
£°
go_
g7
s3
X : parts per Mill

LB S L L B

A

o
O

hod
o
O
_

166.535

X : parts per Million : Carbon13

A

151.414
151.337
150.401
150.353

210020001900180017001600150014001300120011001000 90.0

TTTT

[T T T T T T

LIREJNLIN N N I L L A L L L L4

80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O -10.0

A

77325
77.000
76.685

3-FEB-2024 12:56:29

Actual_Start_ Time
15-JUN-2024 17:12:39

Revision_Time

Filename = MKN28l-pure_Carbon-1-3.jdf
Author = element

Experiment = carbon.jxp

Sample_Id = MKN281l-pure

Solvent = CHLOROFORM-D .

Comment = single pulse decoupled gat
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]

31.40703518[kHz]
25.12562814[kHz]

X __Sweep
X_Sweep_Clipped

IrrnDomaLn Proton
Irr_Freq 399.03472754 [MHz]
Irr Offset 5.0 [ppm]
Clipped FALSE

Scans 128
Total_Scans 128
Relaxation Delay = 2([s]
Recvr_Gain = 50

Temp_Get = 19.1[dC]

X 90_Width = 10.9[us] -

X Acq_Time =1. 04333312[5]
X_Angle = 30([degl

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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abundance

6.0

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 )

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: MKN28l-pure-int single pulse-1-1

X : parts-per Million : Fluorine19

] ] F
] o]
i g
] 3 Z
- N
] o
] N 2e
i o]
i &
’ <]
: g |
§ o —

: £ f_/‘,n\
i | ]
- 130 1140
] g g
- i =
N X : parts per Million : Fluoriné19

—_— ] ; —T

0 -100.0 -200.0

Actual_Start_ Time
Revision_ Time

1-FEB-2024 15:22:36
15-JUN-2024 17:19:58

Filename = MKN28l-pure-int_single
Author = element

Experiment = single_pulse.jxp
Sample_Id = MKN28l-pure-int
Solvent = CHLOROCF BM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = F lupinel9
Dim _Title = Fluorinel9
Dim Units = [ppm]
Dimensions =X
Spectrometer = DELTAZ_NMR

F éld_Strength 9.2982153[T] (400([MHz]

X_A @ Duration 89.12896[ms]

X _Domain F luorineld
X_Freq 372.50336686 [MHz]
X Offset =100 [ppm]
X_Points 16384

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

1

11.21969784 [Hz]
183.82352941[kHz]
147.05882353 [kHz]
Fl uoinel$s

I T 1 /T

Initial Wait
Phase

Irr Freq 372.50336686 [MHz]
Irr Offset 5 [ppm]
Tri_Domain F tdarinel9
Tri_F req 372.50336686 [MHz]
Tri_Offset 5 (ppm]

Bl mking 2.0[us}

Clip pd FALSE

Scans 8
Total_Scans 8
Relaxation_Delay = 5[s ]
Recvr_@Gin = 56

Temp_Get = 18.8([dC]
X_90_width = 8.03[us]
X_Acq_Time ='89.12896[ms]
X _Angle = 45[deg}
X_Atn = 5[dB]

X _Pulse = 4.015([us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Loop = 500
Dante_Presat = F ALSE
Decimation_Rate =0

1(s]}
{0, 90, 270, 180, 180,
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abundance
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M o
1 “ <] ° & ---- PROCESSING ‘PARAMETERS ----
< u - “ <] dc balance{ 0, FALSE )}
@ m sexp( 0.2[Hz], 0.0[s] )
. f trapezoid( 0[%], 0(%], 80[%], 100[%] )
zerofill( 1, TRUE )
=E fft( 1, TRUE, TRUE )
— < - machinephase
o] o] 2 ppm
Derived from: MKN306 pure Proton-1-1.jdf
4 2 8 3
: : : 2 g
E E 3 3 L E
P Zo 2. % o £ o . _ o s
“ [ S < " . Filename = MKN306_pure_Proton-1-3.jdf
79 78 . Author = element
| | Experiment = proton.jxp
| l A \ } ‘ A ) }\ ) \ Sample_Id = MKN306_column
s38ues Solvent = CHLOROFORM-D 9
23 23] g g IR BA EERIERRS za3813 Actual_Start Time = 22-FEB-2024 19:59:20
Firer ) X;m‘iséw X:ﬁuém R R S M X GalpE Ml Revision_Time = 17-JUN-2024 12:12:47
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 = 9.37221[T] (400[MHz])
¥_Acq_Duration = 2.1889024([s]
X_Domain = 1H
X _Freq = 399.03472754 [MHz]
X _Offset = 5.0(ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.45684997[Hz]
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 = 40
Temp_Get = 18.2[4AC]
JJ X_90_width = 6.6[us]
— X_Acg_Time = 2.1889024(s]
e e | XCAngTe = 45]deq]
0 X_Pulse = 3.3([us]
Irr_Mode = Off
\ “J\\ Tri Mode - off
y = Dante_presat = FALSE
NSO OOV =S F O RV = Initial _Wait = 1[s]
ROLCELILATREFILAEY =3 RepetitTon Time = 7.1889024(s]
00 00 00 00 00 06 I~ BN IS N N I~~~ I~ S =
X : parts per Million : Proton
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0.2

E < <]
= S: e
= o
o S =S
S BE N
ot b 2] I ---- PROCESSING PARAMETERS ----
3 54 = = dc_balance( 0, FALSE )
o : b sexp( 2.0[Hz], 0.0[s]
E % 2] trapezoid( 0[%], 0[%], 80[%], 100[%] )
3 = . e zerofill{ 1, TRUE )
2] 3 2f ££t( 1, TRUE, TRUE )
=4 §- a_ machinephase
E E 15
§- 33 ppm
E| A 2] Derived from: MKN306-pure Carbon-3-1.3jdf
83 g3 2
g° 8< 3 Kl
-g E '5 ; -gc_ W gc-
£ 277 2 e
1390 T i !
' N Filename = MKN306-pure_Carbon-3-2.3jdf
Author = element
Experiment = carbon. jxp
gm0 om e - - w Sample_Id = MKN306-pure
2% 58 &3 i &g g8 Solvent = CHLOROFORM-D
bl el b == == ime = 24-FEB-202 :10:
gl | x ey Rctyal Start ries - 247U 141028

0.1

abundance
0

LILINL I LA L N L L B S

LML I L

210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O

Comment = single pulse decoupled gat
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
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

L I 1 T 1

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

64

64

2[s]

50

18.3[dC]
10.9[us]
1.04333312(s]
30{deg]

5.4 [dB]
3.63333333[us]
25.823[dB]

I T Y /O 1

Irr_Atn Noe 25.823[dB]
[ AN IS it

Irr Pwidth 0.115[ms]
AN e 0\\ Decoupling TRUE
o) K —wvo =T n o wn Initial Wait 1(s]
=8 “hadIRRISIAR nS® Noe TRUE
— oo QAR RN =SNG O N AR [N Noe_Time 2[s}
292 Qnooodadadc-ad NSNS Repetition Time 3.02333312(s]

X : parts per Million : Carbon13
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abundance
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0

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

sexp( 0.2[Hz], 0.0[sl]

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

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: MKN 306épure-int single pulse-1-1

X : parts per Million : Fluorinel9

-71.698

00

-1

13.6

24-FEB-2024 13:18:27
17-JUN-2024 12:29:14

Actual_sStart_Time
Revision_ Time

Filename = MKN 306-mre-int_single_pul
Author = element

Expe riment = single_pulse.jxp
Sample_Id = MKN ®6-pure-int

So kent = CHLOROFORM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13 17
X_Domain = Fluori
Dim_Title = Flu orinel9
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
¥_Acqg Duration

9.37221([T] (400([MHz])
86.50752 [ms]

X_Domain 19F

X_Freq 375. 46772873 [MHz]
X_Offset 0[ppm]

X_Points 16384

¥ _Prescans 1

11.55968868[Hz]
189.39393939[kHz]
151.51515152[kHz]

X_Resolution
X_Sweep
X Sweep Clipped

L T T | | VA T

Irr Domain Fluorinel9
Irr_Freq 375. 46772873 [MHE
Irr Offset 5 [ppm]

Tri_Domain Fluorineld
Tri_Freq 375.467 72873 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5[s]

Recvr_Gain = 44

Temp_Get = 18.4([dC]
X_90_Width = 7.6[us]
X_Acq_Time = 86.50752[ms]
X_Angle = 45[deg]

X Atn = 2.5[dB]

X_Pulse = 3.8(us]

Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE

Initial Wait

1(sl
Repetition Time 5.08650752 [s]

S56




.1 1.2 13 14 15 16

1.0

0.9

0.2 . 04 05 06 07 08

0.1

0

abundance

b ]
- (=3
] . 34 =
] ° NC N
] ---- PROCESSING PARAMETERS ~----
- 3] 24 - | - sexp( 0.2[Hz], 0.0[s] )
] =7 ~ trapezoid( 0(%], 0({%], BO[%], 100(%] )
] N F zerofill( 1, TRUE )
g - fft( 1, TRUE, TRUE )
— a7 ~ machinephase
! <7 o Ppm
] ° 2|
i 24 Derived from: MKN22l-pure Proton-1-1.jdf
] =5 =]
-] <
] = U
8
1 |2 £ 3
1 5o £ e H
8 [ S — ® i Iy Filename = MKN221l-pure_ Proton-1-2
B 861 86859858 8.1 7137.127.11 7.1 7.09 Author = element
] 1l Experiment = proton auto.jxp
i ) ’\ ) \ ’\ \ }\ \ Sample Id = MKN221l-pure
b Solvent = CHLOROFORM-D
7 85 S8 38 BE 82 g8z Actual_Start_Time = 23-JAN-2024 17:15:19
i X pasts 55 Jillion : P X Pls P MiThS : py X : pafis per Ml : Prd Revision Time = 17-JUN-2024 11:44:47
B Comment = single_pulse
] Data_Format = 1D COMPLEX
] Dim Size = 13107
N X_Domain = Proton
i Dim_Title = Proton
1 Dim_Units = [ppm}
] Dimensions =X
- Spectrometer = DELTAZ_NMR
b Field_Strength = 9.2982153[T] (400[MHz]
] X_Acq_Duration = 2.20725248(s]}
N X_Domain = Proton
B X_Freq = 395.88430144 [MHz]
b X Offset = 5(ppm]
7] X _Points = 16384
J X_Prescans =1
4 X_Resolution = 0.45305193[Hz]
- X_Sweep = 7.42280285[kHz]
7 X_Sweep_Clipped = 5.93824228[kHz]
] Irr_Domain = Proton
4 Irr _Freq = 395.88430144 [MHz]
b Irr Offset = 5[ppm]
] Tri Domain = Proton
1 Tri_Freq = 395.88430144 [MHz]
B Tri_Offset = 5[ppm]
B Blanking = 2.0{us]
-1 Clipped = FALSE
1 Scans =8
] Total_Scans =8
e Relaxation Delay = 5[s]
] Recvr. Gain =
] Temp_Get = 19 3[dc]
4 L X_90_width = 6.34[us]
. X_Acq_Time = 2.20725248(s]
T ........'....,....,..,H.x,x]”..”.“|.,|.....‘].........|q.‘......,H..H...,...‘....,ﬁ,irtlgle :455{5%(]99]
7.0 5.0 0 X Pulse = 3.17(us]
Irr_Mode = Off
/ %\ //N l Pt daode Z %6
Dante_Loop = 500
=N © 00 — \O %VN\ONO(" (=1 Dante_Presat = FALSE
AR22E58 AL =223 =3 Decimation Rate =0
00 00 00 06 00 00 00 l\'l\.l\.!\'l\‘l\'l\' =) Initial Wait = 1(s]
: parts per Million : Proton Phase = {0, 90, 270, 180,
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144»402
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1443

l

8

3
Million : Cart

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

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

£ft( 1, TRUE, TRUE

machinephase
ppm

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

Derived from: MKN221l-pure Carbon-1-1.jdf

10,625
107.998

S110.997

El

0.1

abundance

i

152.292
152.120
144.402
144.306

166.115

X : parts per Million : Carbonl

LI I e I L L L L LB L A I

LI L L 2 L L L L L LR BB

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

A A

115.544
110.997
110.625
107.998
107.950

77315

76. 675

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

¥ 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

LI T 1 T [

L T 1 T T

L T 1 T

1 I T | [ Y

MKN221-pure_Carbon-1-2.3df
element

carbon.jxp

MKN221-pure

CHLORQOFORM~D

23-JAN-2024 18:56:15
17-JUN -2024 11:53:19

single pulse decoupled gat
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECS400
DELTA2_ NMR

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

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

256

256

2[s]

50

19.7[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]




abundance

0 0102030405060.70809101.11.21314151.61.71.81.92.02.12223242526
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b

—---— PROCESSING PARAMETERS —-—--

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

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

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

RS ARRNE RTH

X : parts per Million : Fluorinel9

-57.788

-113.600

Actual_Start Time
Revision_T ine

23-JAN-2024 17:28:53
17-JUN-2024 11:57:29

machinephase

ppm

Filename = MKN221l-pure-int_ sigle
Autho r = element

Experiment = single_pulse.jxp
Sample_Id = MKN221-pure-int
Solvent = CHLOROFORM-D

Comment = single_pulse
Data_Format =.1D COMPLEX
Dim_Size = 13107
X_Domain = Fluorinel9
Dim_Title = Fluorineld
Dim Units = [ppm]
Dimensions =X
Spectrometer = DELTAZ_NMR

Field Strength
¥X_Acq_Duration

9.2982153([T] (400[MHz
89.12896[ms}

¥_Domain Fluorinel9

X Freq 372.50336686 [MHz]
X_Offset ~100 [ppm]
X_Points 16384

X_Prescans 1

X_Resolution
X Sweep
XSweep_Clipped

11.21969784 [Hz]
183.82352941 [kHz]
147.05882353[kHz]

L I T

Initial Wait
Phase

Ir r Domain Fluorinel8
Irr Freq 372.50336686 {MHz]
Irr Offset 5({ppm]

T riDomain Fluorinel9
T &_Freq 372.50336686 [MHz]
Tri” Cffset 5(ppm]
Blanking 2.0[us)
Clipped FALSE

Scans 8
Total_Scans 8
Relaxation_ DOaay = 5(sl
Recvr_Gain = 56

Temp_Get = 18.8[dC]

X 90 _width = 8.03[us]
X_Acq_Time = 89.12896[ms]
X_Angle = 45[deqg]
X_Atn = 5[dB]
X_Pulse = 4.015(us]
Irr Mode = Off

T ri Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
Decimation Rate =0

1[s]
{0, 90, 270, 180, 180,
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Liiis

1.1 1.2 1.3

1.0

0.9

0.4 0.5 06 . 0.7 0.8
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0.3

0.2

.1

abundance

N
3 ]
g ll ]
S 2 —--- PROCESSING PARAMETERS =—=~--
. sexp( 0.2[{Hz], 0.0[s] )
B A trapezoid( 0[{%1, O0[%], 80([%], 100{%] )
e zerofill( 1, TRUE )
© fi | 21 fft( 1, TRUE, TRUE )
machinephase
S ppm
4 i o~
© J ‘ U < | NS CN Derived from: MKN240-pure Proton-1-1.jdf
=5 -] B Z
=T\ J UU 3 N~ °F
8
! s PR
£e] ELS 5o ~
S s A M et B g 2n Filename = MKN240-pure_Proton-1-2
85 8.138.128.11 8.1 8.098.08 73 ks T g% Author = element
}\ j\ /) ‘\ | . Experiment = proton_auto.jxp
H ’ \ H Sample_Id = MKN240-pure
: Solvent = CHLOROFORM-D
§34¢8 85 2335 g8 F2ERR 93 Actual_Start_Time = 23-JAN-2024 17:22:40
X : paffs P fillion X : Pafts pe Whiffich : PEoiSh X : paS pir Millich PProtord ) Revision_Time = 17-JUN-2024 11:22:06
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153[T] (400[MHz]
X_Acq_Duration = 2.20725248([s]
X_Domain = Proton
X_Freq = 395.88430144 [MHz]
X_Offset = 5(ppm]
X_Points = 16384
X_Prescans =1
¥_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 [MHz]
Tri_Offset = 5(ppm]
Blanking = 2.0[us]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation_Delay = 5[sl
Recvr_Gain = 56
! Temp_Get = 19[dc}
IR L X_90_Width = 6.34[us]
* X_Acq Time = 2.20725248(s]
B B B B B B L L L B SR §:Zgggle =éf[>c[1<é<]ag]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse = 3.17[us]
1 | Irr_Mode = Off
— g Tri_Mode = Off
—_— Dante_Loop = 500
BNS53IcBI2RERELERR g DoiaationE ZoeE
AASSESESERIBGTHTEEES g Decimation Rate =0
00 00 06 00 00 06 00 T~ I~ I~ b= I~ O~ ©~ ©~ ©~ < Initial_Wait = 1[s]
X:parts peerlllon:Proton Phase = {0, 90, 270, 180, 180,
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S 3 =
| ” —-—- PROCESSING PARAMETERS ----
é- §— dc_balance( 0, FALSE )
B 3 CN sexp({ 2.0[Hzl, 0.0(s] )
. . N trapezoid( 0[%], 0[%], 80[%], 100[8] )
] S o S | zerofill( 1, TRUE )
= Z fft{ 1, TRUE, TRUE )
E N F machinephase
) 2E 7 = ppm
3 3° éc_ g reference( 77.13146([ppm], 77{ppm] )
) i, £ g §° thresh( 4.48623[%8), 1, )
Ed - 8 3
i S I A S— b S 2n Derived from: MKN240-pure Carbon~-1-1.jdf
1521 1519 1216 126 1124 !
N
< g = on oo I Filename = MKN240-pure_Carbon-1-2.3jdf
B E 3 G EE g ; Author = elexgent
£ . s ot Experiment = carbon.jxp
1 X ot o etn: X pitsper X prtsper M X: parts per M| Sample Id = MKN240-pure
Solwvent = CHLOROFCRM-D
4 Actual_Start_Time = 23-JAN-2024 19:31:00
Rev151on Time = 17-JUN-2024 11:29:40
Comment = single pulse decoupled
4 Data_Format = 1D COMPLEX
Dim Size = 26214
E X_Domain = Carbon
Dim Title = Carbonl3
B 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
i X_Freq = 100.33735165[MHz]
X_Offset = 100.0[ppm]
i X_Points = 32768
X_Prescans =4
3 X_Resolution = 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 = 256
Total_Scans = 256
Relaxation_Delay = 2[8]
8 Recvr_Gain = 50
g Temp_ Get = 19.6([dC]
8 X_90_wWidth = 10.9[us]
= X_Acq_Time = 1.04333312(s]
3 < WW X_AngTe = 30[degq])
= X Atn = 5.4[dB]
L I I L L A B B n.w.-x.gnnlux-.p.”,.u;i..H||.)f_PuIléeD =gé6ggg3gg]3[us]
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0 -10.0 Irz_Atn Dec = 255230
Irr_NoiSe = WALTZ
/ \ }\ /\ Irr_Pwidth = 0.115[ms]
& (o o Decoupling = TRUE
N o Q © o 0 o wn Initial Wait = 1[s]
& A Thne g= a8 Noe = TRUE
n - - = N o~ ™~~~ 0\ Noe Time = 2[s)
2% ad c-= SN Ll Repetition Time = 3.04333312[s]

X : parts per Million : Carbon13




abundance

0 0102030405060.70.8091.01.11.21314151.61.71.81.92.02.12.22.32.42.52.62.7
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-——— PROCESSING PARBMETERS ----

sexp{ 0.2[Hz], 0.0[s]

)

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

zerofill( 1 )
blip( 16, 64, 30 )
fft{ 1, TRUE, TRUE )

X: paits per Million : Fluorinel9

-60.378

|\CN
~
N~ °F
2n
-200.0

8

©

pat

Actual_Start Time

23-JAN-2024 17:33:35

machinephase

ppm

Filename = MKN240-pure-int_single
Author = element

Experiment = single_pulse.jxp
Sample Id = MKN240-pure-int
Solvent = CHLOROFORM-D

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_Gffset
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

Tr1 Mode

Dant e Loop
Dante_Presat
Decimation_Rate
Initial_Wait
Phase

LI | 1 1 1

o

(T T

24-JAN-2024 11:59:08

single_pulse
1D COMPLEX
13107
Fluorinel9
Fluorinel9
[ppm]

X

DELTA2_NMR

9. 2982153T] (400[MHz]
89. 12896 [ms]
Fluorineld
372.50336686 [MHz]
=100 (ppm]

16384

1

11.21969784 [Hz]
183.82352941[ kHz)
147.05 882353 [kHz]
Fluorinel9
372.50336686( MHz]
5 [ppm]

Fluorinel9
372.50336686( MHz]
5(ppm]

2.0([us]

gALSE

8
5[0 %
56

18.71dC]
8.03{usl
89.12896[ ms]

4.0 15{us]
Off

Off

500

FALSE

0

1[ sl
{0, 90, 270, 180, 180,
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abundance

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 1.6

0

-—-- PROCESSING PARAMETERS ----

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

zerofill( 1, TRUE )
fft{ 1, TRUE, TRUE )
machinephase

ppm

0.0[s]

)

80[%1,

100{%] )

Derived from: MKN272-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
Spectrometer

Field Strength
X_Acq_Duration
¥_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
Initial Wait
Phase

L T T 1 T

T T 1

MKN272-pure_Proton-1-2
element
proton_auto.jxp
MKN272-pure
CHLOROFQORM-D
20-JAN-2024 15:44:09
17-JUN-2024 10:40:04

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]

2.0[us]

SALSE

8

(400 [MHz]

5{s]

56

18.9(dC]

6.34 [us]
2.20725248(s]
45 (deg]

5[dB)
3.17[us]

Off

Off

500

FALSE

0
1(s]
{0, 90, 270,

180, 180,
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9.0

1.0 2.0 3.0 40 5.0 6.0 7.0 8.0

(thousandths)
0

. o]
] 3 9]
] " "
R IS S F
. <] o] 39 ---- PROCESSING PARAMETERS —---
1 S & N/ N sexp{ 2.0[Hz], 0.0[s] )
. -] \ trapezoid( 0[%], 0[%], 80[%]), 100[%] )
<
B o k\ zerofill( 1, TRUE )
] o N N £ft( 1, TRUE, TRUE )
b « ] =7 \ machinephase
] =7 o] Bn ppm
] 2 =] reference( 77.15094{ppm], 77([ppm] )
] B 2 thresh( 2.87842(%], 1, )
] =5 o] Y
7 g o z Derived from: MKN272-pure Carbon-1-1.jdf
i 3 g~
T i =
4 R g i .
] T 1200
] 1521 1519 Filename = MKN272-pure_Carbon-
b Author = element
] Experiment = carbon_auto.jxp
B e = - o e 8 Sample_Id = MKN272-pure
7 ] § 2 :;: b Solvent = CHLOROFORM-D
. L0 W e & X - partipes Million”: € Bctual_Start_Time = 20-JBN-2024 16:03:2
E X pufS per Million X :pirts pr Milli il et Revision Tima = 17-JUN-2024 11:12:5
7] Comment = single pulse decoup
] Data_Format = 1D COMPLEX
] Dim_ Size = 26214
] X _Domain = Carbonl3
— Dim_Title = Carbonl3
] Dim_Units = [ppm]
7 Dimensions =X
h Spectrometer = DELTA2_NMR
] Field Strength = 9.2982153[T] (400[M
E X_Acq_Duration = 1.048576([s]
] X_Domain = Carbonl3
4 X Freq = 99.54517646[MHz]
7 X Offset = 100 [ppm]
- X_Points = 32768
b X_Prescans =4
i ¥_Resolution = 0.95367432[Hz]
= X_Sweep = 31.25[kHz]
i ¥X_Sweep_Clipped = 25[kHz]
h Irr Domain = Proton
] Irr_Freq = 395.88430144 [MHz]
k Irr Offset = 5[ppm]
] Blanking = 5.0[us]
b Clipped = FALSE
J Scans = 256
E Total Scans = 256
p Relaxation Delay = 2[s]
h Recvr_Gain = 50
] Temp_Get = 18.8{dC]
. X_90_Width = 11.5[us]
§ X_Acq_Time = 1.048576([s]
"l X AngTe = 30[deg]
X_Atn = 9[dB]
LN 2 B L B L I S L S =§68i$§?gg?[us]
Irr_Atn_Dec = .
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0|1 ;i ninpec calc = 30.172[aB)
Irr Atn_Dec_Default_Calc = 30.172[dB]
// A \ Irr_Atn_Noe = 30.172(dB]
o - Irr_Dec_Bandwidth Hz = 4.7826087[kHz]
V=0V =NSN— O =0 cox () Irr_Dec_Bandwidth_Ppm = 12.08082432[ppm]
BETCREEERI SR 3% By Irr_Dec_Freq = 395.88430144 [MHz)
SOV TTRARVES SR =g [ Irr_Dec_Merit_Factor . = 2.2
Lo oadaodn i A Irr_Decoupling = TRUE
X : parts per Million : Carbon13 : Irr Noe = TRUE
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abundance
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-—-- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], O0[%],
zerofill( 1, TRUE )
blip( 16, 64, 30 )
fft( 1, TRUE, TRUE )
machinephase

ppm

)

80[%], 100([%] )

Derived from: MKN272-pure-int single pulse-1-1

0 01 02 03 04 05 06 07 08 09 1.0

[

X : parts per Million : Fluorinel9

-70.2

-113.600

Filename
Author
Experiment

Sa mpe_Id
Solvent
Actual Start_Time
Revision Time
Conment
Data_Forma t
Dim_Size

X _Domain

Dim Title
Dim“Units
Dimensio ns
Spectrometer

Field Strength
X_Acq_Dura ton
¥ Domain
X~Freq

X Offset

X Points
X“Presca ns

X Resolution
X“Sweep

X Sweep Clipped
Irr Domain
Irr_Freq
Irr_Offset

Tri Domain
Tri~Freq

Tri Offset

Bla nking
Clipped

Scans
Total_Scans

Relaxa tionDela y
Recvr_Gaim
Temp_Get

X 90 Width
X“Acq_Time

X Angle

X Atn

X_Pulse
Irr_Mode
Tri_Mode

Da he Loop

Da nte Presa t
Decima tion_Rate
Initial Wait
Phase —

o wnnnn

L A VA T T

L T T T

I | T 1 '

MKN272-pure-int_single
element
single_pulse.jxp
MKN272-pure-int
CHLOROFQRM-D
20-JAN-2024 15:58:51
17-JUN-2024 10:45:48

single_pulse
1D COMP EXL
13107
Fluorinel9
Fluorinel9
[ppm]

X

DELTA2 NMR

9.2982153[T] (400[MHz]
89.12896[ms]
Fluorinel?
372.50336686[MHz]
-100 [ppm]

16384

1

11.21969784 [Hz]
183.82352941[kHz]
147.05882353[kHz]
Fluorinel9
372.50336686 [MHz]
5 [ppm]

Fluorinel9
372.50336686 [MHz]
5 [ppm]

2.0[us]

FALSE

8

8

5([s]

56
18.3[dC]
8.03[us]
89.12896[ms]
45 [deg]
5[dB]
4.015([us]
Off

Off

500
FALSE

0

1[s]
{0, 90, 270, 180, 180,
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2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

1.0

abundance

] o o]
- ~ <
. o] F
- <+
3 2 2 N= A\ ---- PROCESSING PARAMETERS —---
1 I . dc_balance( 0, FALSE )
E o] NS N sexp( 0.2[Hz], 0.0[s] )
] - N \ trapezoid( 0[%], 0(%], 80[%], 100([%] )
B B zerofill( 1, TRUE )
. - o n £ft( 1, TRUE, TRUE )
~ o ~ . machinephase
E 2] ppm
E \ o 2q
] Derived from: MKN274-pure Proton-1-1.3df
] 3, (<3
- 2]
] 3 8 8 . .
] 3 & JN £ Filename = MKNZ74-pure_Proton-1-2.jdf
] o g g o] Author = element
. @ S EEE | Experiment = proton.jxp
] 8.57 8.56 855 73 72 6626061 66 Sample_Id = MKN274-pure
b | (| N Solvent = CHLOROFORM~D
1 / }\ ’\ Actual_Start_Time = 20-JAN-2024 14:22:21
1 j Revision Time = 17-JUN-2024 10:17:13
] 83 B392 £ E AR 83 23 nole oul
. X : parts e Million : Py X Fufis & Million Prbioh ~ X : pafis jRr Milli gggﬁ?grmat = ?Bngoﬁ‘éggxse
] Dim_Size = 13107
4 — . X_Domain = Proton
] Dim_Title = Proton
B Dim Units = [ppm]
] Dimensions =X
b I f Spectrometer = DELTA2_NMR
b Field_Strength = 9.4073814[T] (400[MHz])
] ¥X_Acq_Duration = 2 18103808[8]
] ¥ _Domain =
E X _Freq = 400 53219825 {MHz]
1 X _Offset = 5[ppm]
E X_Points = 16384
7 X_Prescans =1
k ¥X_Resolution = 0.45849727[Hz]
] X _Sweep = 7.51201923[kHz]
] X Sweep_Clipped = 6.00961538 [kHz]
1 Irr Domain = Proton
7 Irr_Freq = 400.53219825[MHz]
— Irr Offset = 5[ppm]
] Tri_Domain = Proton
B Tri_Freq =.400.53219825[MHz]
N Tri Offset = 5[ppm}
] Clipped = FALSE
31 Scans =8
] Total_Scans =8
] Relaxation_Delay = 5[s]
] Recvr Gain = 42
] Temp_Get = 19.3[dC]}
] N Acq Time Z 318305808 1s]
] f X_Acq_Time = 2. s
] ) A = Lo - N -~ x_Ang“le = 45[deg]
e L B S O S e M B e Z 9:8Ldm1
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 ITr_Mode - Off
1 Tri_Mode = Off
} Dante Presat = FALSE
/\ A Initial Wait = 1(s]
N} —_ NN AT O <t o Repetition Time = 7.18103808(s]
83 TANORNR® = =] =]
N o=~ 09 < <
o6 06 (S gl S SN vy S
X : parts per Million : Proton
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(thousandths)

6.0 70 80 90 100 11.0 120 13.0
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2.0

1.0
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L
4.0
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50
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qG 0.7 08
.0
L

30
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.
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n
S E /
3 3 23 1 \ [
(=3 E 3 \
=] IS o] I\
S ‘ o &3 24 N N
N_ 3 3 o~
= B K Bn
~S7 24 N ° =
? — -~ - E
5 é’ 2 — -l
g o -; £ IS £ S5 é 2q
g i P 5 :
£ [=3 c 8 3
&< £o D g° v £°1 ™
T 1 = e
1550 j 128
\ ' A 1280 1040 98.198.097.9
o o
§§ g3 g g8&8 3§ a8 2%
22 2 2 8 B8 & 5 22 5
X : pacts per Mi X : parts per M X Pacts pét Million : Carbon13 X: pare per § X : parts per

—--—— PROCESSING PARAMETERS ----

sexp( 2.0[Hz}, 0.0[s] )
trapezoid( 0[%], 0[%],
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase

ppm

80[%],

100(%] )

Derived from: MKN274—pure Carbon-1-1.3jdf

210020001900180017001600150014001300120011001000900 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0

AN A AN AN

O I
=
— <
O
——

X : parts per Million : Carbon13

v
o~
b
o0
<+

163.606
154.620
150.663
150.519
136.264
128.897
98.038
97.990
77.326
77.000
76.684

128.418
128.398

128.130
127.546

104.409
104.074

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_Acqg_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

ITr 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 | Decoupllng

Irr Noe

L T T T O

L T T T

L 1 O

T T T A I VY

MKN274-pure_Carbon-
element
carbon_auto.jxp
MKN274-pure
CHLOROFORM~-D
20-JAN-2024 15:16:4
17-JUN-2024 10:28:0

single pulse decoup
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

X

DELTA2_NMR

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

32768

(400 [M

4
0.95367432[Hz}
31.25[kHz]
25[kHz]

Proton
395.88430144 [MHz]
S [ppm]

5.0(us]

FALSE

256

256

2[s]

50

18.5[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
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3.0 4.0

2.0

abundance
0

—~=--— PROCESSING PARAMETERS ----

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

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

blip( 16, 64 ,30 )

fft( 1, TRUE, TRUE )

X : parts per Million : Fluorine19

-113.600

machinephase

ppm

Filename = MKN274 pure -mt_single
Author = eleme nt

Experiment = s’ inkp pulse.jxp
Sample Id = MKN274-pure-int

Solv at = CHLOROFQRM-D

Actual_Start_ Time
Revision Time

20 -JAN-202415:12:22
17 -JUN -202410:23:33

Comment = single_pulse
Data_ Format = 1D COMP EX
Dim_Size = 13107
X_Domain = Fluorinel$
Dim Title = Fluorine 19
Dim Units = [ppm]
Dimensions =X

Spe ctame ter = DELTA2_N MR

Field_Strength

5 9.2982153[T] (400[MHz]
X_Acq_D wation

89.12896[ms]

¥ Domain Fluorinel9d
X_Freq 372.50336686 [MHz]
X_Offset -100 [ppm]
X_Points 16384

X Pre scans 1

X_Resolution
X _Sweep
X_Sweep_Clipped

11.21969784 [Hz]
183.82352941[k Hz]
147.05882353 [kHz]

Irr Domain = Fluorinel$
Irr_Freq = 372.50336686[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Fluorinel9
Tri_Fre g = 372.50336686[ MHz]
Tri_Offset = S5(ppm]
Blanking = 2.0[us]
Clipped = FALSE

Scans =8
Total_Scans =8
Relaxation De lay = 5[sl
Recvr_Gain = 56

Temp_Get = 18.8{dC}
X_90_Width = 8.03[us]
X_Acq_Time = 89.12896([ms]
X_Angle = 45[degl
X_Atn = 5[dB]
X_Pulse = 4.015[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Lo p = 500
Dante_Pr sat = FALSE
Decimation_Rate =0
Initial_Wait = 1(s]

Phase {0, 90, 270, 180, 180,
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o] <] <
- 9 A
F
-1 ] o \~N - —-PROCESSING PARAMETERS ----
«] = S | dc_balance( 0, FALSE )
¢9L\ sexp( 0.2[Hz], 0.0[s] )
] , F~ >N~ >Ph trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )
% o] o fft( 1, TRUE, TRUE )
” - o machinephase
\ 2r ppm
Derived from: MKN270-pure Proton-1-1.3jdf
=5 24 2.
8
g § g
3] 2 i ]
R — ey U . el ———— Filename = MKN270-pure - Proton-1-2.jd{
84 75 645 643 Author = element -
[if] I Experiment .= proton.jxp
Sample_Id = MKN270 -gnre
oy I B e Solvent = CHLOROFORM-D
ggags e G328 § 8388 258 . Actual Start Time = 22 -3B004 11:13:58
Xpar P fiffion : X% 5 pdr Miltisn S¥roion X« p € 5% Mill Revision T ime = 17-JUN-2024 09:47:51
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim Units = [ppm}
Dimensions =X
Spectrometer = DELTA2Z N MR

Field_Strength

9.4073814[T] (400[MHz])
X_Acg_Duration

2.18103808([s]

¥_Domain 1H

X_Freq 400.53219825{MHz]
X_Offset 5 [ppm]

X _Points 16384

X_Prescans 1

X_Resolution
X_Sweep
X_Sweep_Clipped

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

ance

a und

L T T

Irr_Domain Proton
Irr Freq 400.53219825[MHz]
Irr_Offset 5 [ppm]
T ri_Domain Proton
Tri_Freq 400.53219825[MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_ Scans 8
Relaxati on_Delay = 5[s]
Recvr_Gain = 44
Temp_Get = 19.6[dC]
X_90 Width = 6.7[us]
[ 0 X_Acq_Time = 2.18103808[s]
o] e | SEY i At X_Angle = 45[deg]
: : : , : : | KA - 0-81del
I L e o e B oy o o B L L o s Py B e e S N L B X Pulse 3 us
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 ITr_Mode = Off
Tri_Mode = Off
//#\\ Dante_ Presat = FALSE
Initial_ Wait = 1(s]
NN = N OMNNO =~ 00 [= Repetition Time = 7.18103808([s]
LIIFITI2 LI TITL S
ITLLLT nnnnnnna S <
0B BWHw NN SO0 =
X : parts per Million : Proton
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0.04 0.06 0.08 .1 0.12 0.14 0.16 0.18 0.2 0.22

0.02

'ENE NNEEE SRR SRR ANENE FEENE RN SRR SRS N SNTNE SRNEE FRETE FEETE AR TR SERNE SRR RRRNS SEEWE EAREE REREE SRR NETEE RN A

abundance

22-JAN-2024 11:39:51

=¥ =3 i
& 3 F
3 ER
3 —-~-- PROCESSING PARAMETERS ----
e o SN dc_balance( 0, FALSE )
g | sexp( 2.0[Hz], 0.0[s] )
2] - -] Z trapezoid( O[%], O[%], 80([%], 100(%] )
S = = o F N Ph zerofill{ 1, TRUE )
&7 fft{ 1, TRUE, TRUE )
S machinephase
2 7 = ppm
£ 2o zs 2r
go- g g g Derived from: MKN270-pure Carbon-1-1.jdf
=
T30 1710 1288 200
z& z& )& Filename = MKN270-pure_Carbon-1-2.jdf]
as 33 g8 2gs Author = element
2 (5 g4 22a Experiment = carbon.jxp
X Tparts per Milig X - parts per X : parts per M Sample Id = MKN270-di-pure
Solvent = CHLOROFORM-D

Actual_Start_ Time

Revision Time 17-JUN-2024 09:54:20
Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title = Carbonl3

Dim_Units = [ppm]

Dimensions =X

Spectrometer = DELTA2 NMR

Field_Strength = 9.4073814([T] (400(MHz])
X_Acq_Duration = 1.03809024[s]
X_Domain = 13C
; X_Freq = 100.713890%2 [MHz]
X_Offset = 100 [ppm]
X_Points =37&
- X_Prescans =4
¥_Resolution = 0.96330739[Hz]
X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525(kHz]
Irr Domain = Proton
Irr Freq = 400.53219825[MHz]
Irr Offset = 5(ppm]
Clipped = FALSE
Scans = 512
Total_Scans = 512
Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 19.6[dC]
X_90_width = 12.68[us]
X_Acq_Time = 1.03809024([s]
X_Angle = 30[deg]
“mwumwmmmm X Atn = 4([dB]
¥X_Pulse = 4.22666667[us]
L L L L L L L L L L L L L L B BRI N irr izn Bec = gg.gg[gg%
210.0 200.0 190.0 180.0 170.0160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O -10.0|1rrNcise - Z anima!
Irr_Pwidth = 0.115[ms]
N /K AA
oo Initial_Wait = 1[s]
NN =t ND ~ oo Wt —\OOT Noe = TRUE
AIEL=IE= BIZH Q%Ra388 Noe_Time = 2(s]
NSO QWY < o 0 SO RN Repetition Time = 3.03809024(s]
[l ol o SRS BN RN o} MEuESES X~~~
v - g p— p—
X : parts per Million : Carbon13
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abundance

40.0

30.0

20.0

10.0

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

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

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

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

X : parts per Million : Fluorinel9

-56.488

-113.600

22-JAN-2024 11:25:33

Actual_Start_Time
24-JBN-2024 12:15:35

Revision_Time

machinephase

ppm

Filename = MKN270-pur eint_single pul
Author = element

Experiment = single pulse.jxp
Sample_Id = MKN270-di-pure-int
Solvent = CHLOROFORM-D

Comment = single_pulse
Data_Format = 1D COMP EX
Dim_Size = 13107
X_Domain = Fluori
Dim_Title = Fluorinel9
Dim_Units = [ppm]
Dimensions =X

Sp ectrmeter = DELTA2 NMR

Field Strength
X_Acq_Duration

9.4073814[T] (400[MHz])
86.50752[ms]

X_Domain 197

X_Freq 376.87675879[MHz]
X_0 ffset 0 [ppm]

X Po ints 16384

X_Prescans

1
X_Resolution 11.55968868[ Hz ]

LI I T

| X_Sweop 189.39393939[kHz]
X_Sweep_Clipped 151.51515152 [kHz]
Irr_Domain Fluorinel9
Irr_Freq 376.87675879[MHz]
Irr_Offset 5[ppm]

Tri_Domain Fluo tnel9

Tri F eq 376.87675879[MHz]
Tri_Of Set 5[ppm]

Clipped FALSE

Scans 8

Total_gcans 8

Relaxation Delay = 5(s]

Recvr_Gain = 42

Temp_Get = 19.2[dC]
X_90_Width = 7.59[us]
X_Acq_Time = 86.50752[ms}
X_Angle ='45[deg]

X_Atn = 3[dB]

X Pulse = 3.795[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE

Initial Wait = 1[s]

Repetition Time = 5.08650752[s]
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5.0

4.0

3.0

2.0

2]
9 o]
] b
=
Q.
el .
- o] 02N Cl ---— PRO ESSING PARAMETERS ----
-7 ~ dc_bala oce(0, FALSE )
o] sexp( 0.2[Hz], 0.0[s] )
« trapezoid( 0[%], O[%], 80[%], 100[%] )
o F zerofill( 1, TRUE )
Iy fft( 1, TRUE, TRUE )
o] S ma chinephase
- 2s ppm
2- L s Derived from: MKN283-pure Proton-1-1.3jdf
3 8 3
i E ; UL
g g g
Eo- ..Eo- 'ugso—
! e | T 73
‘ Filename = MKN283-pure_Proton-1-2.jdf
\ Author = element
o2 =3 Bomon s 59 Expe riment = proton.jxp
882 SEEELERE % B8 2 Sample Id - MKN283-pure
X : parts Fet¥hllion : P X Bt KA | X : Partspér Million Solvent = CHLOROFORM-D

Actual_Start Time
Revision_Time

25-JAN-2024 13:49:52
17-JUN-2024 09:15:08

Comment = single_pulse
Data_Forma t = 1D COMP HX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton

| Dim_Units = [ppm]
Dimensions =X
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Dura fon

9.4073814([T] (400[MHz])
2,18103808(s]

X_Domain 1H

X_Freq 400.53219825[MHz]
X_Of fset 5[ppm]

X_Points 16384

X_Prescans 1

¥_Resolution 0.45849727[Hz]

1.0

X_Sweep
X_Sweep_Clipped

7.51201923[kHz]
6.00961538 [ kHz]

abundance

L T /A 1 T

Irr_Domain Proton
Irr Freq 400.53219825[MHz]
Irr_Offset 5 [ppm]
Tri_Domain Proton
i Tri_Freq 400.53219825 [MHz]
il Tri_Offset 5[ppm]
! Clipped FALSE
Scans 8
Total_Scans 8
; Relaxa tion_Delay = 5[s]
| Recvr_Gain = 48
Temp Get = 19[dC]
i X 90 Width = 6.7[us]
| L) J‘ N X“Acq_Time - 2.18103808(s]
n " " " LMY X_AngTle = 45(deg]
— e e | KA = 0-8[d5]
ulse = 3. us
8.0 7.0 6.0 5.0 4.0 B. 2.0 1.0 0 ITr_Mode = Off
Tri_Mode = Off
%\\ //\\ [ Dante_ resat = FALSE
Initial Wait = 1(s]
OO\ =<t ~00 D <F\O =3 Rep t& iion Time = 7.18103808([s]
SOV TANANDD |=
MMM = ~=Mnonnaq <
00 00 Q0 00 00 00 B~ T~ I~ I~ I~ S
X : parts per Million : Proton
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abundance

| 0.?2 | 0.94 | 0.96 ' 0.98 | 0[1 1 0.112 ' 0'114 n 0.‘16 | 0.|18 | 01.2 ' 0'122 ' 0.124 '

0

o ]
S
o’_
{
=)
21
=5 2]
<
=3
g
7
8 2
3 o
H i-
£ £
1240 T
-
g8
33
X : parts per Mi X

=
122,614
E}

#122.423

0.1

abgnd.am.e
'%\_
(S
g,__;

O,N

2s

Cl

L L

-—-- 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: MKN283-pure Carbon-1-1.jdf

TT{ T T T TTTT

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

T TTTTTTT

163.169 ——

X : parts per Million : Carbon13

160.587 —

144212 —

L L L L L B L N B

LIS L L L L L L T L L L L L L L L B L L

A

71316
77.000
76.684

-10.0-20.0

Filename

Author

Experiment
Sample_Id
Solwent
Actual_Start_Time
Revision Time

Comment

Data Format
Dim_Size
¥X_Domain

Dim _Title
Dim Units
Dimensions
Spectrometer

Field_Strength
X_Acq_ Duration
¥_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

I T 1 1 O

L T O T T O A

MKN283-pure_Carbon-1-2.jdf
element

carbon. jxp

MKN283-pure

CHLOROFORM-D

25-JAN-2024 14:19:32
17-JUN-2024 09:34:36

single pulse decoupled gat
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X
DELTA2_NMR

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

32768

(400[MHz1)

4

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

FALSE

257

257

2[s]

50

19.5([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]
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abundance
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2s

Cl

~--- P R®SSING PARAMETERS =----

dc balance( 0, FALS E)

s ep( 0.2[Hz], 0.0[s 1) -

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

blip( 16, 64, 30 )

£ft( 1, TRUE, TRUE )

machin phas e

X : parts per Million : Fluorinel9

113.600 —

25-JRN-2024 13:28:28
17-JUN-2024 09:39:52

Actual Start Tim e
Revision Tim e

ppm

Filename = MKN283-pure-int_single_pul
Aut hor = elem ent

E per inent = single_pulse.jxp

Samp k_Id = MKN283-pure-int

Sol vent = C HL OROFORM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107

X _Domain = Fluori
Dim_Titl e = Fluorin el9
Dim Units = [ppm]

Dim ensiom =X

Spectrom & er DELTA2_NM R

Field St reg th
X_Acq_Durati a

9.4073814[T) (400[M Hx]
86.50752[ms ]

X_Domain 19F7

X Freq 376.87675879 [MHz]
X_Offse t 0[ppm]

X_Points 16384

X_Prescans 1

11.55968868[ Hz ]
189.39393939(k Hz]
151.51515152[k Hz

X Resolution
X_Sweep
X _Sweep_Clipped’

L T

Irr_Domain Fluorinel9
Irr Freq 376.87675879[M Hz ]
Irr Offset 5{ppm]
Tri_Domain Fluorinel9
Tri_Freq 376.87675879[M Hz]
Tri_Offset 5 (ppm]
Clipped FALSE

S cans 8

Total_Scans 8

Relaxation Delay = 5[s ]
Recvr_Gain = 46

Temp_Get = 19[dC]
X_90_Width = 7.59(us]
X_Acq_Time = 86.50752[ms ]
X_Angle = 45[ eq]

X _Atn = 3[dB]

X_Puls e = 3.795[us]

Irr Mo & = Off

Tri_Mode =0 ff
Dante_Presat = FALSE

Initial Wait = 1[s]

Repetit TIonTim e 5.08650752(s]
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5.0

4.0

3.0

2.0

1.0

abundance

1 = o]
0
4 2]
. <
i < | o]
] o 0 ” © & ---— PROCESSING PARAMETERS ----
] F ° dc balance( 0, FALSE )
7 2 = OEt 24 " sexp( 0.2[Hz], 0.0[s] )
1 || <] . trapezoid( 0[%], 0(%], 80(%], 100(%] )
] F \N N AE zerofill( 1, TRUE )
i ] ££t( 1, TRUE, TRUE )
] 2 24 machinephase
] 24 s pem
i
. g 2t g 3 3o . Derived from: MKN23l-pure Proton-1-1.jdf
i £ ] 3 E| £~ H
] 5° N g o S 2
: El . ] : 3 i L= ‘ x éo«
4 4.4 36 1.4 13 T
] [ H , \ /// M l Filename = MKN231l-pure_ Proton-1-2.jdf
N P . o — Author = element
E e e S L EEE P M,
h X : Parts Per Million X : Part¥ on X panSperhifion : S ver Million > P 2225222 ample = -pure
] B L X T per Ml Ry e Ml Solvent = CHLOROFORM-D
R Actual_Start Time = 22-JAN-2024 15:48:05
E Revision_Time = 15-JUN-2024 22:05:59
] Comment = single_pulse
4 — Data_Format = 1D COMPLEX
- Dim Size = 13107
] X_Domain = Proton
] Dim_Title = Proton
4 Dim Units = [ppm]
B Dimensions =X
] Site = JNM-ECS400
] Spectrometer = DELTA2_NMR
— Field_Strength = 9.37221[T] (400[MHz])
] X_Acq_Duration = 2.1889024(s]
] X_Domain = 1H
i X_Freq = 399.03472754 [MHZz]
B X Offset = 5.0[ppm]
] X_Points = 16384
] X_Prescans =1
N X Resolution = 0.45684997[Hz]
- X_Sweep = 7.48502994 [kHz]
] X_Sweep_Clipped = 5.98802395[kHz]
] M Irr_Domain = Proton
R Irr Freq = 399.03472754 [MHz]
E Irr Offset = 5.0(ppm]
] Tri_Domain = Proton
] Tri_Freq = 399.03472754 [MHz]
] Tri_Offset = 5.0[ppm]
— Clipped = FALSE
1 Scans - 8
. Total_Scans =38
R Relaxation_Delay = 5(s]
7 Recvr_Gain = 42
] ’ Temp_Get = 19.4[dC]
] - X_90 Width = 6.6[us]
Sy : : A = X_Acq_Time = 2.1889024[s]
L B L e L B B §_§§gle ;if[)cijg]egl
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse = 3.3[us]
I Irr_Mode = Off
// &\ /N //N’%& ' Do e Z %L
Dante_Presat = FALSE
" AN [} NV QoM =T OOMTVAVDT =] Initial _Wait = 1[s]
TSI 2 LIRR CTIREG S IFaNn8588838 ) Repetition Time = = 7.1889024[s]
06 60 06 06 . ~ FFFF AN o S
X : parts per Million : Proton
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~-—- PROCESSING PARAMETERS ----

dc_balance{ 0,
sexp( 2.0[Hz],
trapezoid( 0[%],
zerofill( 1,
fft( 1, TRUE,
machinephase
ppm

FALSE )
0.0[s] )
0[%],
TRUE )
TRUE }

80[%], 100[8) )

Derived from: MKN231l-pure Carbon-1-1.jdf

oy

TT YT T T T T
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X : parts per Million : Carbon13
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112.306

LI LN L L S B L Y

61.172
34.320

14269 =

LI L

-10.0

7.611

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_Acg_Duration
X Domain

X Freq
X_Offset
X_Points

¥ _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_Acqg_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

LI 1

L 1 (A 1

LT T T T T

MKN231-pure_Carbon-1-2.jdf
element

carbon. jxp

MKN231-pure

CHLORQFORM~-D

22-JAN-2024 16:37:40
15-JUN-2024 22:34:56

single pulse decoupled gat
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]

X

JNM-ECS400
DELTAZ_ NMR

9.37221([T] (400([MH=z])
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

256

256

2[s]

50

19.7(4dC]
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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-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.0

abundance

] o
-1 o
- (0] (6] =E
1 F ° o] . ———- PROCESSING PARAMETERS -—---
- z OEt S = : dc_balance( 0, FALSE )
] | | E sexp( 0.2[Hz], 0.0[s} )
] = o3 trapezoid( 0[%], 0[%], 80([%], 100[%] )
4 F N N 3 zerofill( 1, TRUE )
3 A E . blip( 16, 64, 30 )
A 3 fft( 1, TRUE, TRUE )
E o] R machinephase
p - m
- 2t 3 pp
] g 23 Derived from: MKN23l-pure-int single pulse-1-1
4 8 3 —
4 £ o
: IRRERER
b Gl CIE
7 423 1425
B Filename = MKN231l-pure-int_single_pul
- ' Author = element
] Experiment = single_pulse.jxp
] g0 2% Sample_Id = MKN23l-pure-int
3 EE E:,‘ Solvent = gI;LOROFOsz/I—D
i v R AR Actual Start Time = 22-JAN-2024 16:22:18
: X :parta pe Ml X -perls por Mk Revision Time = 15-JUN-2024 22:17:46
] Comment = single_pulse
- Data_Format = 1D COMPLEX
] Dim Size = 13107
E X_Domain = Fluori
- Dim Title = Fluorinel9
E Dim_Units = [ppm]
= Dimensions =X
i Site = JNM-ECS400
3 Spectrometer = DELTA2_NMR
b Field Strength = 9.37221[T] (400[MHz])
b ¥X_Acq_Duration = 86.50752[ms]
= X_Domain = 19F
3 X Freq = 375.46772873[MHz]
A X Offset = O{ppm]
E X_Points = 16384
4 X_Prescans =1
- X_Resolution = 11.55968868[Hz]
3 X_Sweep = 189.39393939[kHz]
] X _Sweep_Clipped = 151.51515152(kHz]
- . Irr Domain = Fluorinel9
] Irr Freq = 375.46772873 [MHz]
. Irr Cffset = 5[ppm]
3 Tri_Domain = Fluorinel9
] Tri_Freq = 375.46772873 [MHz]
- Tri_Offset = 5(ppm]
] Clipped = FALSE
-l i Scans =8
B Total_Scans =8
- Relaxation Delay = 5[s]
] Recvr Gain = 44
3] Temp_Get = 19.5(dCl
s X_90_width = 7.6[us]
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 Y T T T T T T T T T T T T T T X’Acﬁ Time = 86.50752[ms]
100.0 0 -100.0 X AngTe = 45[deg]
X Atn = 2.5[dB]
X_Pulse = 3.8([us]
A ) A Irr_Mode = Off
Tri_ Mode = Off
g g § 2 g Dante_Presat = FALSE
Q2 = ‘;‘; = Initial Wait = 1(s]
NI = T Repetition Time = 5.08650752(s]
1 1] 1
X : parts per Million : Fluorine19
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8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

abundance

1 B O -
4 & . 2 hE 2]
i <4
p » -
- S RE 2]
] - % 2 )
m <7 = <
] o =E 87 -—--- PROCESSING PARAMETERS ----
] <7 23 - dc_balance( 0, FALSE )
] ] <] 27 sexp( 0.2[Hz], 0.0[s] )
4 o ] < S =8 trapezoid( 0[%], O[%], 80[{%], 100([%] )
E - e =E 2 zerofill( 1, TRUE )
] e 24 fft( 1, TRUE, TRUE )
4 = " <] machinephase
S < -
] < ppm
- o] <3 2_ -
] e 33 7 Derived from: MKN225-pure Proton-1-1.jdf
] g — I
4 g §<7 §°= 3 ga]
13- : 25 g i
— 7 S O
1 = T ° < T T %o T —T & o
- 86 74 7.1 44 W
b \ I H Filename = MKN225-pure_Proton~-1-2.3jdf
E Author = element
B 2 5 oe PR CoNoexs 2% 89 2 a “ Experiment = proton.jxp
1 ¢ a2k %32‘:‘«%% 22380 28 82 E §eg8 838§ Sample Id 2 MKN225-pure
7 X : PartsBer Million X parts per Million X p&: Miltion' Proion XY pats per Million, X : pats e Milkion Solvent — CHLOROFORM-D
E Actual_Start_Time = 22-JAN-2024 16:29:35
7] Revision_Time = 15-JUN-2024 19:46:44
B Comment = single_pulse
] Data_Format = 1D COMPLEX
] Dim Size = 13107
: . X_Domain = Proton
] 0 0 Dim_Title = Proton
] E Dim Units = [ppm]
g =z OFEt Dimensions =X
] | | Site = JNM-ECS400
i N Spectrometer = DELTA2 NMR
] F7 NN R
] = Field_Strength = 9.37221[T] (400[MHz])
n . X_Acg_ Duration = 2.1889024[s]
R X_Domain = 1H
] X_Freq = 399.03472754 [MHz]
1 X_Offset = 5.0[ppm]
] X_Points = 16384
] F X_Prescans =1
] 2 X _Resolution = 0.45684997[Hz]
] u X_Sweep = 7.48502994 [kHz]
- X _Sweep Clipped = 5,98802395[kHz]
] Irr Domain = Proton
J Irr_Freq = 399.03472754 [MHz]
4 Irr Offset = 5.0[ppm]
b Tri_Domain = Proton .
4 Tri_Freq = 399.03472754 [MHz]
b Tri_Offset = 5.0({ppm]
] Clipped = FALSE
- Scans = 8
7 Total_Scans =8
i Relaxation_Delay .= 5[s]
B Recvr_Gain = 46
1 Temp_Get = 19.3[dC]}
] J . | X_90_width = 6.6[us] :
= . - . X“Acq_Time = 2.18890241s]
......\ﬂr.‘,\..x.\l‘..u.H.,,..\...,..,,...,.u.,.,...,...,.,.”..H,..H.....l”“,....|.,..H.,.i.ilégle ;ﬁég?g]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse = 3.3[us]
[ Irr_Mode = Off
»\\ /’\ Tri_Mode = Off
) Dante Presat = FALSE
S~ \O — VNN OWNW=—TRCND [N KR goooco\ 8 Initia'l._Waj_t_. = 1{s]
[Qacna LIYgIcqq=2E @gg% LEA S Repetition Time = 7.1889024(s]
o6 00 06 00 o o S N N S ——— S
X : parts per Million : Proton
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0.1

abundance
0

] o <
o 21 € ® s
i 2 1S . =y
o 2 &7 2 &4 24
41 e & 2 g g E
87 =] 9
] o €7 ES
ES &7 3 - - R ---- PROCESSING PARAMETERS ----
| 27 S 2. - dc_balance( 0, FALSE )
2] s S - sexp( 2.0[Hz], 0.0[s] )
| ] 2 2] 2] 2 trapezoid( 0[%], 0[%], 80[%]), 100[%] )
@ <+ Ll .
5 . zerofill( 1, TRUE )
] 3 g9 2] = o 2] fft{ 1, TRUE, TRUE )
2] & 7 = 21 machinephase
= & &
4 21 =S o ppm
« &7 2 2]
E - ° 2] . =27 ™ 2= gg- Derived from: MKN225-pure Carbon-1-1.jdf
21 291 ok 23 2 e g g
1|2 £ H 3 [ i : :
i go- gc §o~ gc_ go_ _\% éo éo_
=2 = = ; Trerprepeer v ! T
4 RLARSEA REARS RASSS ] 14'5.0 ' 143.0 ! 129.9 126 130
640 1620 Filename = MKN225-pure_Carbon-1-4.jdf
_ } \ )\ }\ /\ }\ /\ M A \ Author = element
8 0w Neo ® ez & Experiment = carbon. jxp
g ol 29 2n 59 38 82 LIRS 8 2 guEg £ g8 §§ = & %2 @ |lsample Id = MKN225-pure
€3z E= 22 33 S8 &3 %3 cogd g g S888 as - a8 I g 2= . 2 |l Solvent = CHLOROFORM-D
: 3z 94 il N - Farts e Whillion X parts pr Mil X parts per Mil X parts per Million T X its po Vil Xpurs pAMIR ]| 5 ctual_Start_Time = 22-JAN-2024 17:11:04
X parts per Million PR : Revision_Time = 15-JUN-2024 21:09:39
Comment = single pulse decoupled gat:
1 Data_Format = 1D COMPLEX
: Dim_Size = 26214
7 O 0 X_Domain = Carbon
E Dim_Title = Carbonl3
7 : Dim Units = [ppm]
| i Z | | OEt Dimensions =X
~ Site = JNM-ECS400
] F N N Spectrometer = DELTA2_NMR
] F Field_Strength = 9.37221[T] (400[MHz])
X_Acqg_Duration = 1.04333312(s]
| X_Domain = 13C
B X Freq = 100.33735165[MHz]
i X_Offset = 100.0[ppm]
F X_Points = 32768
4 — X_Prescans =4
2u X_Resolution = 0.95846665[Hz]
N 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 = 256
Total_Scans = 256
Relaxation_Delay = 2[s]
Recvr_Gain = 50
Temp Get = 19.9([acC]
X_90_Width = 10.9[us]
oo by 3 T Ll
X_Angle = 30[deg]
X_Atn = 5.4[dB]
..f.x..;x.,wx.-.[”u'....I.-..,UHi-.u‘”.y;;.,.,..n....,..u|x...,....|.|..,.xrr]r.rx|.,.yl‘.,y‘x..:lu.qm};EPuéieDe =3é6ggg?§g?{u31
xr C = .
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0| ;rrarnwos = 25.823[aB]
Ny vt 1 Irr_Noise = WALTZ
~ / \ , ///K A \ )\ /\ /'\ l ’ Lrr Puidth o Ppiss tms)
/ ~ o Decoupling = TRUE
N = ATO~EN =D NV =N v O N =] Initial Wait = 1[s]
& 8388axh =48 TEIXTRA na% g b Noe = TRUE
N FovoTOAd AROVE v Y vy ©~ I~ O — < Noe Time = 2{s]
B eonITTy QAN oo S9 o~ ° - Repetition Time = 3.04333312(s]
X : parts per Million : Carbon13




10.0 11.0 12.0 13.0 140 15.0 16.0

:

i
i

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

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

trapezoid({ O0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

blip( 16, 64, 30 )

fft( 1, TRUE, TRUE )

L

1
L

20 30 40 5 060 .71)8.0 9.0 100 11.0

1.0 20 3040 5060 70 80 9.0 100110

1.0 20 30 40 50 6.0 7.0 80 9.0

0

abundance

71 E machinephase
. E ppm
1 8q' Derived from: MKN225-pure-int single pulse-1-1
< 8= —
] g §
] g o4 e o
] 2 : = 2 _?\ %
- 766 | 168 "3 LS|
_ Filename = MKN225-pure-int_single_pul
1 ‘ Author = element
] Experiment = single pulse.jxp
] sg 28 Sample_Id = MKN225-pure~-int
- 8 z3 Solvent = (;PZXLOROF(Z)ggi—D e 16s08
N DR . NI Actual_Start_ Time = 22-JAN- 4 16:16:0
] X parts per Milion : & X parts er Miltion - Revision Time - 15-JUN-2024 20:53:02
7 Comment = single_pulse
B Data_Format = 1D COMPLEX
] Dim Size = 13107
- X_Domain = Fluori
R Dim Title = Fluorinel9
7 Dim _Units = [ppm}
i Dimensions =X
— Site = JNM-ECS400
] Spectrometer = DELTA2_NMR
J 0 0 Field_Strength = 9.37221(T] (400[MHz])
] ¥X_Acqg_Duration = 86.50752[ms]
] F X_Domain = 19F
: OEt X_Freq = 375.46772873[MHz]
7 | X_Offset = 0[ppm]
i E N X_Points = 16384
1 X_Prescans =1
] F X_Resolution = 11.55968868 [Hz]
. X_Sweep = 189.39393939[kHz]
1 X _Sweep_Clipped = 151.51515152[kHz]
] Irr Domain = Fluorinel9
E Irr Freq = 375.46772873[MHz]
] F Irr_Offset = 5[ppm]
4 Tri_Domain = Fluorinel9
E 2u Tri_Freq = 375.46772873 [MHz]
] Tri_Offset = 5[ppm]
] Clipped = FALSE
g Scans =8
] Total_Scans =38
B Relaxation_Delay = 5[s]
] Recvr_Gain = 42
i Temp_Get = 19.6(dcC}
- X_90_width = 7.6[us]
T ' ' ' ! ' ' T ' T T ' ’ ' T T T T 1 T ’ Tl X Acg_Time = 86.50752[ms]
- X X _Angle = 45[deg]
100.0 100.0 X Ang - 5oldedl
X_Pulse = 3.8[us]
Irr Mode = Off
Tri_Mode = Off
: ] . nitia ait = s
g 803 I3 Repetition Time = 5.08650752(s]
v iRnEN iy

X : parts per Million : Fluorine19

S80




0 0102030405060.70.8091.01.1121314151.61.71.8192.02.122232425262.7

U RETTE FRENE PRI IRERE ARRRE EUNRS ERANE ANNEE SNWNE SNSNE FNNVE FNNTL FRRTY FRURE FRSTY RN ARRTY SRR SNREN CRNTY SRR SNUNI RERTE SUNEE FRNTE RURTS ANET1 NURT |

abundance
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5 ° 27
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© - 24 il ~
31 <] ---- PROCESSING PARAMETERS ----
° sexp( 0.2[Hz], 0.0([s] )
0] <] . . trapezoid( 0[%1, 0[%], 80[%], 100{%] )
ks © zerofill( 1, TRUE )
M 2] fft( 1, TRUE, TRUE )
S ] 2 machinephase
© ppm
«] - 2] =
< o S Derived from: MKN219-pure Proton-1-1.jdf
al
<
= =2
S 3 3 E
3 2 g ¢ d § :
T 2 : : 5
2 ] 5 2°7] | o £ o 2 e Filename = MKN219-pure Proton-1-
mARSES gs 83 75 748 746 744 T74 738 736 134 73 Author = slement .
86 | Experiment = proten_auto.jxp
| \ } Sample_Id = MKN219-pure
| | . Solvent = CHLOROFORM-D
o SRIZEN Qa0 NBEYRsR XN ANeEEGE = 2 oRAn Actual_Start_Time = 23-JAN-2024 12:32:19
53285388 g8 2HAREE §2g ooeass 3% §2ASRRRED 337 &8 RR347 28 Revision Time = 15-JUN-2024 18:20:55
x""ﬁ&“ﬁe‘?m‘!& X Pt per X : Paftspet Kifflion : P} X “pérSper Millich THotoh X “parts per WifBa TPréion X :"pars'pér Million TProto) -
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
X_Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
. . Dimensions =X
0 Spectrometer = DELTA2_NMR
Field_Strength = 9.29821 53T] (400[MHz]
S N X_Acq_Duration = 2.207 25248(s]
| H ¥X_Domain = Proton
~ X _Freq = 395.88430144 [MHz]
N F X _Offset = 5[ppm]
X_Points = 163 84
X_Prescans =1
X_Resolution = 0.45305193Hz]
cl X_Sweep = 7.42280285[kHz]
2v X_Sweep_Clipped = 5.93824228[kHz]
Irr Domain = Proton
Irx_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 = 18.8[dC]
L ] X_90_Width = 6.34[us]
" — - - * X_Acq_Time = 2.20725248(s]
L o L R o A e E L = 15 idea]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X Pulse = 3.17(us]
| Irr_Mode = Off
AN S |
S Dante_Loop = 500
NSO N RV AN =MD 8 Dante_Presat = FALSE
SceSNn 3588388584y g Decimition Rate -0
00 00 00 00 00 00 B~ I~ B~ b= £~ ot~ &~ ©~ =~ I~ = Initial_Wait = 1[s] )
X : parts per Million : Proton Fhase = {0, 90, 270, 180, 180,
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—---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )
sexp( 2.0([Hz], 0.0[s] )
trapezoid3( 0[%], 80[%],
zerofill{ 1, TRUE }

fft( 1, TRUE, TRUE )
machinephase

ppm

1001%1 )

Derived from: MKN219-pure Carbon-1.jdf
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Filename = MKN219-pure_ Carbon-2.jdf
Author = element

Experiment = single_pulse_dec
Sample_Id =1

Solvent = CHLOROFORM-D

Actual_Start Time
Revision Time

23-JAN-2024 19:20:17
15-JUN-2024 18:49:15

Comment = single pulse decoupled gat

Data_Format = 1D COMPLEX

Dim Size = 26214

X_Domain = 13C

Dim_Title = 13C

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field_Strength 9.20197068([T] (390[MHz])

¥_Acqg_Duration 1.06430464(s]

X_Domain 13C

X_Freq 98.51479726 [MHz]
X_Offset 100 [ppm]

XﬁP01nts 32768

X Prescans

4
X _Resolution 0.93958061[Hz]

| T T |

X_Sweep 30.78817734 [kHz]
Irr_Domain 1H

Irr_Freq 391.78655441 [MHz]
Irr Offset 5 [ppm]

Clipped FALSE

Scans 509
Total_Scans 509
Relaxation Delay = 2I[s]
Recvr_Gain = 50

Temp_Get = 19.9{dC]
X_90_width = 9.46[us]

X Acq_Time = 1.06430464(s]
X _Angle = 30{degq]

X Atn = 4.9([dB]

X Pulse = 3.15333333[usl
ITr 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 3.064304641s]
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—--—- PROCESSING

PARAMETERS —---
0.0[s] )
, 0[%], BO[%], 100{%] )

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

64, 30 )

blip( 16,
fft{ 1, TRUE, TRUE
machinephase

)

Filename

Author

Experiment
Sample_Id

Solvent
Bctual_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_F req
Tri_Offset
Blanking
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Temp_Get
X_90_width

X : parts per Million : Fluorinel19

-65.017

-113.600

X _Acg_Time

X _Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

LT T

L T 1 }

L T 1 T

L T T

MKN219-pure-int_single
element

sing le_pulse.jxp
MKN219-pure-int
CHLOROF CRM-D
23-JAN-2024 12:46:55
15-JUN-2024 19:36:02

single_pulse
1D COMPLEX
13107
Fluorinel9
Fluorinel9

{ppm]
X
DELTAZ_NMR

9.2982153[T] (400[MHz]
89.12896[ms])
Fluorinel$
372.50336686 [MHz]
-100[ppm]

16384

1

11.21969784[Hz]
183.82352941 [kHz]
147.05882353[kHz]
Fluo rnel8
372.50336686 [MHz]
5.[ppm]

F luorinel9
372.50336686 [MHz]
5 [ppm]

2.0[us]

FALS E

8

8

5[s]

56

19.3(dC}
8.03[us]
89.12836[ms]
45{degl
5[dBl
4.015[us)
Off

Off

500
FALSE

0
1[s}
{0, 90, 270, 180, 180,
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