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1. Chemicals and Instrumentation

The starting materials were obtained from commercial suppliers and used as received. Solvents
were purchased from commercial suppliers, and further dried over molecular sieve (MS 4A). All
mechanochemical reactions were carried out using grinding vessels in a Retsch MM400 mill. Both jar
and ball are made of stainless. NMR spectra were recorded on JEOL JNM-ECX400P, INM-ECS400
and JNM-ECZ400S spectrometers (*H: 392 or 396 or 399 or 401 MHz, 3C: 99 or 100 MHz).
Tetramethylsilane (*H), CDCls (**C) was employed as the external standards, respectively.
Multiplicity was recorded as follows: s = singlet, brs = broad singlet, d = doublet, t = triplet, q = quartet,
quint = quintet, sept = septet, 0 = octet, m = multiplet. 1,1,2,2-Tetrachloroethane and fluorobenzene
were used as an internal standard to determine NMR yields. Recycle preparative gel permeation
chromatography (GPC) was conducted with a JAI LC-9101 using CHCI3 as an eluent with JAIGEL-
1H. GLC analyses were conducted with a Shimadzu GC-2014 or GC-2025 equipped with ULBON
HR-1 glass capillary column (Shinwa Chemical Industries) or SH-Rtx-5MS glass capillary column
(Shimadzu Corporation) and a FID detector. High-resolution mass spectra were recorded at the Global
Facility Center, Hokkaido University. Powder diffraction data were recorded on a Rigaku SmartLab
diffractometer with Cu-K,, radiation and D/teX Ultra detector covering 5-60° (26).

Ji s

Figure S2. Stainless jar and ball used in this study.
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2. General Procedure for Mechanochemical Cross-Coupling Reactions

Pd(OAc); (3 mol %

Br ggs;Fn?SF‘(g.zg(qmuS)%) | @ @ @

+ o +
, oD deme = 6T ©
1, 0.3 mmol 2,1.2equiv 25 Hz, 99 min
Arylboronic acid 2 (0.36 mmol, 1.2 equiv), Pd(OAc)2 (0.009 mmol, 3 mol %) and ligand (0.0135

mmol, 4.5 mol %), CsF (0.9 mmol, 3.0 equiv) were placed in a ball milling vessel (stainless, 1.5 mL)
loaded with one grinding ball (stainless, diameter: 3 mm). Then aryl halide 1 (0.3 mmol), H.O (20 uL,
3.7 equiv) and 1,5-cod (0.2 uL/mg) were added via syringe. After the vessel was closed in air without
purging with inert gas, the vessel was placed in the ball mill (Retch MM400, 99 min at 25 Hz). After
99 min, the mixture was extracted with CH,Cl, three times. The solution was dried over MgSQ.. After
filtration, CH,Cl> was then removed by rotary evaporation. The crude mixture was then purified by
flash column chromatography to give the corresponding monoarylated product.

1. Ball was added 2. Chemicals were 3. Olefin was added
in the milling jar. added. via syringe.

5. Placed in Retch 4. The jar was

6. Grinding started.
g MMA400. closed.

Figure S3. Set-up procedure for the mechanochemical monoarylation.
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3. General Procedure for Cross-Coupling Reactions in Solution

Pd(OAc), (3 mol %)

B ligand (4.5 mol %)
r CsF (3.0 equiv) @
+
(HO),B H,0 (3.7 equiv)
Br toluene (0.1M), 50 °C
1, 0.3 mmol 2, 1.2 equiv 24 h

Arylboronic acid 2 (0.36 mmol, 1.2 equiv), Pd(OACc). (0.009 mmol, 3 mol %) and ligand (0.0135
mmol, 4.5 mol %) and CsF (0.9 mmol, 3.0 equiv) were placed in an oven-dried reaction vial. After the
vial was sealed with a screw cap containing a teflon-coated rubber septum, the vial was connected to
a vacuum/nitrogen manifold through a needle. It was evacuated and then backfilled with nitrogen.
This cycle was repeated three times. After toluene (3.0 mL, 0.1 M) was added, aryl halide 1 (0.3 mmol)
was added in the vial through the rubber septum. After H,O (20 L, 3.7 equiv) was added to the
mixture, the mixture was heated to 50 °C using oil bath. After 24 hours, the mixture was extracted
with CH.CI; three times. The solution was dried over MgSO,. After filtration, CH.Cl, was then
removed by rotary evaporation. *H NMR or GC analysis of the resulting crude mixture was measured

to determine the yield of products.
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4. Details of Kinetic Studies

Reactions were conducted in a Retch MM400 ball mill in a stainless-steel milling jar (1.5 mL) at
25 Hz using one stainless-steel ball (diameter: 3 mm). As periodic sampling of the mechanochemical
reaction runs would require stopping the mill and opening the jar, each data point was obtained from

an individual reaction. Yields were determined by GC analysis with an internal standard.

* The reaction 1a with 2a under mechanochemical and solution conditions

ball mill

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)

O D i
ro+ >
(HO),B H,0 (3.7 equiv)

1,5-cod (0.2 pL/mg)

1a 2a 3a
0.3 mmol 1.2 equiv 25 Hz GC yield (%)
Time (min) 0 20 40 60 90
GC yield (%) 0 10 14 62 70

in solution

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)

r o+ >
(HO),B H,0 (3.7 equiv)

toluene (0.1 M)

1a 2a 50 °C 3a
0.3 mmol 1.2 equiv GC yield (%)
Time (h) 0 1 2 3 4
GC yield (%) 0 32 44 45 46

* The reaction of 1b with 2a under mechanochemical and solution conditions

ball mill

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)

CsF (3.0 equiv)
o N @ D e d =0)
(HO),B H50 (3.7 equiv)

1,5-cod (0.2 pL/mg)

1b 2a 25 Hz 3b
0.3 mmol 1.2 equiv GC yield (%)
Time (min) 0 20 40 60 90
GC yield (%) 0 4 4 5 5
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in solution

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)

CsF (3.0 equiv)
o o Do )
(HO),B H,0 (3.7 equiv)

toluene (0.1 M)

1b 2a 50 °C 3b
0.3 mmol 1.2 equiv GC yield (%)
Time (h) 0 1 2 3 4
GC yield (%) 0 33 36 36 36

* The reaction of 1¢ with 2a under mechanochemical and solution conditions

ball mill
Pd(OAc), (3 mol %)
B tBuXPos (4.5 mol %)
O r /@ CsF (3.0 equiv) O
+ >
(HO),B H50 (3.7 equiv)
1,5-cod (0.2 pL/mg)
25 Hz
1c 2a 3c
0.3 mmol 1.2 equiv GC yield (%)
Time (min) 0 20 40 60 90
GC yield (%) 0 11 18 18 19
in solution
Pd(OAc), (3 mol %)
B tBuXPos (4.5 mol %)
O r /@ CsF (3.0 equiv) O
+ >
H,0 (3.7 equiv)
OO (HO),B toluene (0.1 M) OO
50 °C
1c 2a 3c
0.3 mmol 1.2 equiv GC yield (%)
Time (h) 0 1 2 3 4
GC yield (%) 0 40 42 43 43
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5. Procedure for One-Pot Sequential Arylations of Unbiased Dibromoarenes

Br Pd(OAc), (3 mol %)
@ Pd(OAc), (3 mol %) DavePhos (4.5 mol %)
ligand (4.5 mol %) Ar3-B(OH), 2 (2.0 equiv)
Br 0.3 mmol csF (3.0 equiv) CsF (1.5 equiv)
q -
+ > -
H,0 (3.7 equiv) @ H,O (3.7 quiv)
@ 1,5-cod (0.2 pL/mg) - 30 Hz, 99 min
(HO),B 2 25 Hz, 99 min
2 .
1.2 equiv one-pot procedure Isolated yield (2 steps)

w/o work up

Aryl boronic acid 2 (0.36 mmol, 1.2 equiv), Pd(OAc). (0.009 mmol, 3 mol %) and ligand (0.0135
mmol, 4.5 mol %), CsF (0.9 mmol, 3.0 equiv) were placed in a ball milling vessel (stainless, 1.5 mL)
loaded with one grinding ball (stainless, diameter: 3 mm). Then aryl halide 1 (0.3 mmol), H,O (20 uL,
3.7 equiv) and 1,5-cod (0.2 uL/mg) were added via syringe. After the vessel was closed in air without
purging with inert gas, the vessel was placed in the ball mill (Retch MM400, 99 min at 25 Hz). After
99 min, the jar was opened and charged with Pd(OAc), (0.03 mmol, 3 mol %), DavePhos (0.045 mmol,
4.5 mol %), CsF (0.45 mmol, 1.5 equiv), aryl boronic acid 2 (0.6 mmol, 2.0 equiv) and H>O (20 uL,
3.7 equiv). After the jar was closed without the purge with inert gas, the jar was placed in the ball mill
(Retsch MM 400, 99 min, 30 Hz). After 99 min, the mixture was extracted with CH.ClI; three times.
The solution was dried over MgSOa. After filtration, CH,Cl, was then removed by rotary evaporation.
The crude mixture was then purified by flash column chromatography to give the corresponding
coupling product 9. In some cases, the product 9 was further purified by recrystallization and recycle

gel permeation chromatography (GPC).
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6. Results of Optimization Study

Optimization of Palladium Catalyst

We have initiated the optimization study with 1d as a substrate and 1,5-cod' as a grinding additive.

Investigation on the ligand effect revealed that the use of fBuXPhos afforded the desired product 3i in

the highest yield with excellent monoarylation selectivity. We found that Pa(OAc), was the best

precatalyst for the mechanochemical monoarylation reaction.

@

Pd catalyst (3 mol %)

Br O ligand (4.5 mol %) O O
C[ + (HO)B CsF (3.0 equiv) . O . O
Br H,0 (3.7 equiv) Br
1,5-cod (0.2 uL/mg) s
1d 2f ball milling (25 Hz) 3 ‘
0.3 mmol 1.2 equiv 99 min
Pd catalyst ligand GC yield (%) 3i/4i
(3i + 4i)
Pd(OAc), DavePhos 39% 98:2
Pd(OAc), tBuDavePhos 33% 95:5
Pd(OAc), tBuXPhos 64% 97:3
Pd(OAc), tBuBrettPhos 55% 97:3
Pd(OAc), XPhos 18% 87:13
Pd(OAc), BrettPhos 46% 89:11
Pd,(dba)s tBuXPhos 6% 75:25
tBuXPhos G3 none 25% 97:3
Cy,P tBu,P tBUzP
MezN MezN
DavePhos tBuDavePhos tBuXPhos
MeO tBUZP CY2P MeO Csz’Pr
Meo P MeO "
tBuBrettPhos XPhos BrettPhos

tBuXPhos Pd G3
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Optimization of Liquid Additive

We found that the use of 1,5-cod improves the efficiency of the mechanochemical monoarylation
reaction. Our previous study suggests that 1,5-cod might act as dispersants for the palladium-based
catalyst to suppress higher aggregation of the nanoparticles, and also as stabilizer for the active

monomeric palladium(0) species, thus facilitating the solvent-less mechanochemical coupling

reaction. !
Pd(OAc), (3 mol %) ‘ ‘
Br O tBuXPhos (4.5 mol %) O O
@[ . (HOLE CsF 30equy) O . O
Br H,0 (3.7 equiv) Br
liquid (0.20 pL/mg) s
1d 2f ball milling (25 Hz) 3i 4 ‘
0.3 mmol 1.2 equiv 99 min GC yield (%)
(3i + 4i)
1,5-cod
O~ 0 s
64% vyield 5% yield 4% yield 10% yield 5% yield
3i/4i = 97:3 3i/4i = 84:16 3i/4i = 86:14 3i/4i = 86:14 3i/4i = 79:21
THF Et,O hexane toluene
O,
¢ o MeCN NN QMe
25% yield 15% yield 22% yield 15% vyield 20% yield
3i/4i = 80:20 3i/4i = 87:13 3i/4i = 87:13 3i/4i = 87:13 3i/4i = 82:18
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Optimization of Catalyst Loading
Increasing catalyst loading did not lead to higher yield of the products.

Pd(OACc), (x mol %) ‘
Br O tBuXPhos (y mol %) O
C[ . (HO)B CsF (3.0 equiv)
Br H,0 (3.7 equiv) Br g

1,5-cod (0.2 pL/mg)
1d 2f ball milling (25 Hz)
0.3 mmol 1.2 equiv 99 min

Pd(OAc), (3 mol %), tBuXPhos (4.5 mol %): 64% (3i + 4i), 3i/4i = 97:3
Pd(OAc), (5 mol %), tBuXPhos (7.5 mol %): 61% (3i + 4i), 3i/4i = 97:3

Pd(OAc), (x mol %) NMe; NMe,
Br tBuXPhos (y moI %)
Br (HO),B H,0 (3.7 equiv)
1.5-cod (0.2 uL/mg)
ball milling (25 Hz) NMe,
1d 2b 99 min
0.3 mmol 1.2 equiv

Pd(OAc), (3 mol %), tBuXPhos (4.5 mol %): 78% (3d + 4d), 3d/4d = 90:10
Pd(OAc), (5 mol %), tBuXPhos (7.5 mol %): 79% (3d + 4d), 3d/4d = 91:9

Optimization of Frequency

Pd(OAC), (3 mol %) ‘
Br O tBuXPhos (4.5 mol %) O
©: . (HOLE O CsF (30equiv)
Br H,O (3.7 equiv) Br s

1,5-cod (0.2 puL/mg)
1d 2f ball milling (xx Hz)
0.3 mmol 1.2 equiv 99 min GC yield (%)
(3i + 4i)

frequency  GC yield (%) 3i/4i

(Hz) (3i + 4i)
25 64 97:3
30 60 98:2
20 37 97:3
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Optimization of Reaction Time

Prolonging the reaction time did not lead to higher yield of the products.

1,5-cod (0.2 pL/mg)
1d 2f ball milling (25 Hz)

Pd(OAc), (3 mol %) ‘
Br O tBuXPhos (4.5 mol %) O
C[ . (HOLE CsF (3.0 equiv)
Br H,0 (3.7 equiv) s

0.3 mmol 1.2 equiv time

99 min: 64% (3i + 4i), 3i/4i = 97:3
180 min: 60% (3i + 4i), 3i/4i = 97:3

Pd(OAc), (3 mol %) NMe,
Br NM tBuXPhos (4.5 mol %)
: . /©/ ®2 CsF (3.0 equiv)
Br (HO),B H,0 (3.7 equiv) Br

1.5-cod (0.2 pL/mg)

ball milling (25 Hz)
1d 2b time

0.3 mmol 1.2 equiv

NM82

NM62

99 min: 78% (3d + 4d), 3d/4d = 90:10
180 min: 79% (3d + 4d), 3d/4d = 92:8

Optimization of Jar and Ball

1,5-cod (0.2 uL/mg)
1d 2f ball milling (25 Hz)

Pd(OAc); (3 mol %) ‘ ‘
Br O tBuXPhos (4._5 mol %) O O
C[ . (HOpE CsF (30equiv) O . O
Br H,0 (3.7 equiv) Br s
3i 4i ‘

0.3 mmol 1.2 equiv 99 min

stainless 1.5 mm ball x 2, 1.5 mL jar: 38% (3i + 4i), 3i/4i = 95:5
stainless 3 mm ball x 1, 1.5 mL jar: 64% (3i + 4i), 3i/4i = 97:3
stainless 5 mm ball x 1, 1.5 mL jar: 63% (3i + 4i), 3i/4i = 97:3
stainless 5 mm ball x 1, 5.0 mL jar: 54% (3i + 4i), 3i/4i = 98:2

agate 5 mm ball x 2, 5.0 mL jar (30 Hz): 48% (3i + 4i), 3i/4i = 97:3
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Ligand Effect on Other Classes of Dibromoarenes

As for the reactions of 1,3-dibromobenzene (1f), the use of BuBrettPhos instead of /BuXPhos

generally gave higher yield of the monoarylation product 5.

Pd(OAc), (3 mol %)

Br ligand (4.5 mol %)
. /@/OMe CsF (3.0 equiv)
(HO),B H,0 (3.7 equiv)
Br 1,5-cod (0.2 pL/mg)
1f 2c ball milling (25 Hz)
0.3 mmol 1.2 equiv 99 min
Pd(OAc), (3 mol %)
Br ligand (4.5 mol %)
Mej@/Me CsF (3.0 equiv)
+
(HO)2B H20 (3.7 equiv)
Br 1,5-cod (0.1 pL/mg)
1f 2i ball milling (25 Hz)
0.3 mmol 1.2 equiv 99 min
Pd(OAc), (3 mol %)
Br ligand (4.5 mol %)
CsF (3.0 equiv)
+ (HO)LB O H,0 (3.7 equiv)
Br 1,5-cod (0.2 pL/mg)
ball milling (25 Hz)
1f 2f . 99 min
0.3 mmol 2.0 equiv
Pd(OAc), (3 mol %)
Br ligand (4.5 mol %)
CsF (3.0 equiv)
+ : -
H,0 (3.7 equiv)
Br (HO)B 1,5-cod (0.8 pL/mg)
ball milling (25 Hz)
1f 2d 180 min
0.3 mmol 1.2 equiv
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5a

~

tBuXPhos: 53% (5a + 6a), 5a/6a = 89:11
tBuBrettPhos: 75% (5a + 6a), 5a/6a = 88:12

g

tBuXPhos: 52% (5b + 6b), 5b/6b = 80:20
tBuBrettPhos: 68% (5b + 6b), 5b/6b = 95:5

g

tBuXPhos: 60% (5b + 6b), 5b/6b = 83:17
tBuBrettPhos: 75% (5¢ + 6¢), 5¢/6¢ = 82:18

tBuXPhos: 56% (5d + 6d), 5d/6d = 85:15
tBuBrettPhos: 49% (5d + 6d), 5d/6d = 87:13



As for the reactions of 1g and 11, the use of rBuBrettPhos instead of fBuXPhos generally gave higher
yields of the monoarylation products 7a and 7¢. The reported solution conditions with Pd(PPhs)4 as a
catalyst require an excess of 1i,% and the catalyst amount was reduced to one equivalent, only a very

low selectivity toward monoarylation was observed.

Pd(OAc), (3 mol %)

F ligand (4.5 mol ¢
OMe igand ( mo %)
F. Br /@/ CsF (3.0 equiv) .
+ >
(HO),B H,0 (3.7 equiv)
Br 1,5-cod (0.2 pL/mg) Br
ball milling (25 Hz)
19 2 99 min
0.3 mmol 1.2 equiv

tBuXPhos: 58% (7a + 8a), 7a/8a = 90:10
tBuBrettPhos: 72% (7a + 8a), 7a/8a = 90:10

OMe
OMe Pd(OAc), (3 mol %) OMe

ligand (4.5 mol %) OMe
igand (4.5 mol % OM O
SN, Br OMe  ¢sF (3.0 equiv) € s
\ { + >
— H,0 (3.7 equiv)
HO),B M 2
Br (HO), OMe s cod (0.2 uL/mg) Q OMe

ball milling (25 Hz)
99 min 7c

1i 2j
0.3 mmol 1.2 equiv

tBuXPhos: 14% (7c + 8c), 7¢c/8c = 97:3
tBuBrettPhos: 71% (7c + 8c), 7c/8c = 88:12

OMe OMe OMe
N\, -Br OMe Pd(PPhs), (5 mol %) OMe s N O
\ { + >
— Na,CO3 (3.0 equiv)
(HO),B OMe 52~ -3
Br DMF/H,0 (9:1) Q OMe

50°C,5h

1i 2j

0.3 mmol 1.2 equiv 7c

45% (7c + 8c), 7¢/8¢c = 25:75

As for the reactions of 1h, the use of fBuXPhos gave higher yield of the monoarylation product 7b.
Pd(OAc); (3 mol %)

OMe
ligand (4.5 mol %) OMe
s Br, /©/0Me CsF (3.0 equiv) S
; > s +
Br_g (HO),B H,0 (3.7 equiv) Br—( | MeO O \ |
7b 8b

1,5-cod (0.2 uL/mg)
ball milling (25 Hz)

1h 2 99 min

0.3 mmol 1.2 equiv
tBuXPhos: 55% (7b + 8b), 7b/8b = 91:9
tBuBrettPhos: 45% (7b + 8b), 7b/8b = 85:15
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The ligand effects on the mechanochemical monoarylation reactions were summarized as followed:

1. tBuXPhos is the best ligand for the reactions of 1,2-dibromobenezenes.

2. (BuBrettPhos generally provides better yield for the reactions of other classes of dibromoarenes
compared to tBuXPhos. We would recommend that both ligands (/BuXPhos and /BuBrettPhos)
should be tested to find optimal conditions when substrates other than 1,2-dibromobenezenes are

used for the mono-selective mechanochemical coupling reactions.

Solution-based Coupling Reaction in the Presence of 1,5-Cod
The coupling reaction was performed in the presence of 1,5-cod in solution, and the selectivity
toward monoarylation was not changed (32%, 3i/4i = 70:30). This result suggests that 1,5-cod should

not be a factor in the observed selectivity.

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)
C[Bf + CsF (3.0 equiv)
(HO),B
Br O H,0 (3.7 equiv) Br

1,5-cod (0.20 pL/mg)
toluene (0.1 M)
1d 2f 50 °C, 24 h

0.3 mmol 1.2 equiv 32% (3i + 4i, 3i/4i = 70:30)°

Effect of Solvent on Solution-based Coupling Reaction
We investigated the effect of solvent on the solution-based cross-coupling reactions. The results

showed that the choice of solvent did not significantly affect the selectivity toward monoarylation.

Pd(OAc), (3 mol %)
B O tBuXPos (4.5 mol %) O
CsF (3.0 equiv)
C[ + (HO)B -
Br H,0 (3.7 equiv) Br s

solvent (0.1 M)
1d 2f 50 °C, 24 h

0.3 mmol 1.2 equiv GC yield (%)

(3i + 4i)

solvent GC yield (%) 3i/4i

(3i + 4i)
toluene 30 70:30
THF 10 79:21
dioxane 12 75:25
MeCN 48 73:27
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Reactions Using Excess Amount of Arylboronic Acid

The reactions using 2.0 equivalents of arylboronic acid under both mechanochemical conditions

and solution-based conditions were investigated. We found that increasing amount of arylboronic acid

did not affect the monoarylation selectivity under mechanochemical conditions (50%, 3i/4i = 98:2).

In contrast, the selectivity became lower under solution-based conditions (35%, 3i/4i = 63:37).

ball mill
Pd(OAc), (3 mol %)
Br O tBuXPhos (4.5 mol %)
C[ . (HO)B CsF (3.0 equiv)
Br H,0 (3.7 equiv)
1,5-cod (0.2 pL/mg)
1d 2f ball milling (25 Hz)
0.3 mmol XX equiv 99 min
equiv of GC yield (%) 3i/4i
2f (3i + 4i)
1.2 64 97:3
2.0 50 98:2

in solution

Pd(OAc), (3 mol %)
tBuXPos (4.5 mol %)
CsF (3.0 equiv)

Br
©i + (HO).,B >
Br H,0 (3.7 equiv)
toluene (0.1 M)
1d 2f 50°C
0.3 mmol XX equiv
equiv of GC yield (%) 3i/4i
2f (3i + 4i)
1.2 30 70:30
2.0 35 63:37

S15

2 o

: @

GC yield (%)
(3i + 4i)
o? o
3'
GC yield (%)
(3i + 4i)



Effect of Temperature on Solution-based Coupling Reaction
The coupling reactions in toluene at 50°C and 30 °C were carried out. The result showed that

reaction temperature did not affect the selectivity toward monoarylation (27%, 3i/4i = 70:30).

Pd(OAc), (3 mol %) ‘ ‘
Br O tBuXPos (4.5 mol %) O O
CsF (3.0 equiv
CC -l ES2 P
Br H,0 (3.7 equiv) Br
toluene (0.1 M) s
1d 2f 24h 3i 4i ‘

0.3 mmol 1.2 equiv GC yield (%)
(3i + 4i)

temp. (°C)  GC vyield (%) 3i/4i

(3i + 4i)
50 30 70:30
30 27 70:30

S16



7. Characterization of Obtained Coupling Products

2'-Bromo-N,N-dimethyl-[1,1'-biphenyl]-4-amine (3d).

Br
The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 59.4 mg (0.36 mmol) of 2b. The

NMe2

3d

product 3d was obtained as a white solid (56.0 mg, 0.203 mmol, 68% yield) after purification by silica-
gel column chromatography (SiO», CH2Cly/hexane, 0:100-50:50). '"H and '*C NMR were in agreement
with the literature.3

"H NMR (392 MHz, CDCls, 8): 3.01 (s, 6H), 6.75-6.81 (m, 2H), 7.09-7.18 (m, 1H), 7.29-7.37 (m,
4H), 7.64 (d,J= 7.8 Hz, 1H). 3C NMR (99 MHz, CDCls, §): 40.6 (CH3), 111.7 (CH), 123.1 (C), 127.4
(CH), 128.0 (CH), 129.1 (), 130.3 (CH), 131.5 (CH), 133.2 (CH), 142.7 (C), 149.9 (C). HRMS-ESI
(m/z): [M+H]" calcd for Ci4H5NBr, 276.0382; found, 276.0383.

2-Bromo-4'-methoxy-1,1'-biphenyl (3e).

The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 91.2 mg (0.6 mmol) of 2¢. The

OMe

@

Br
3e

product 3e was obtained as a white solid (56.5 mg, 0.216 mmol, 72% yield) after purification by silica-
gel column chromatography (SiO2, CH>Clo/hexane, 0:100-30:70). 'H and '*C NMR were in agreement
with the literature.*

"H NMR (392 MHz, CDCl3, 8): 3.86 (s, 3H), 6.94-7.00 (m, 2H), 7.14-7.21 (m, 1H), 7.29-7.39 (m,
4H), 7.66 (d,J=9.0 Hz, 1H). *C NMR (99 MHz, CDCl;, 8): 55.4 (CH3), 113.5 (CH), 123.0 (C), 127.5
(CH), 128.5 (CH), 130.7 (CH), 131.5 (CH), 133.2 (CH), 133.6 (C), 142.3 (C), 159.2 (C). HRMS-EI
(m/z): [M]" caled for Ci3H 11 BrO, 261.9993; found, 262.0004.
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2-Bromo-4,5-difluoro-4'-methoxy-1,1'-biphenyl (3f).
© ®
F

Br
The reaction was carried out with 81.6 mg (0.30 mmol) of 1e and 54.7 mg (0.36 mmol) of 2¢. The

OMe

3f

product 3f was obtained as a white solid (60.7 mg, 0.203 mmol, 68% yield) after purification by silica-
gel column chromatography (SiO-, Et;O/hexane, 0:100-2:98).

"HNMR (396 MHz, CDCl3, 8): 3.86 (s, 3H), 6.93-6.99 (m, 2H), 7.15 (dd, /= 8.1, 10.9 Hz, 1H), 7.27—
7.33 (m, 2H), 7.48 (dd, J=7.5, 9.9 Hz, 1H). 3C NMR (100 MHz, CDCls, 8): 55.4 (CH3), 113.7 (CH),
116.4 (g, J= 3.8 Hz, C), 119.6 (d, J= 18.1 Hz, CH), 121.9 (d, J = 20.0 Hz, CH), 130.6 (CH), 131.9
(C), 139.2 (t,J=4.7Hz, C), 148.1 (q, J=12.4 Hz, (), 150.6 (q, /= 11.4 Hz, C),159.6 (C). HRMS-EI
(m/z): [M]" calcd for Ci13HoBrF»0, 297.9805; found, 297.9806.

2-(2-Bromophenyl)naphthalene (3g).

O‘

Br
3g

The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 61.9 mg (0.36 mmol) of 2d. The
product 3g was obtained as a white solid (56.2 mg, 0.199 mmol, 66% yield) after purification by silica-
gel column chromatography (SiO., hexane only) and GPC. 'H and '3C NMR were in agreement with
the literature.’

"H NMR (396 MHz, CDCl3, §): 7.21-7.28 (m, 1H), 7.37-7.45 (m, 2H), 7.49-7.54 (m, 2H), 7.57 (dd,
J=1.8,8.1 Hz, 1H), 7.71 (d, J = 7.7 Hz, 1H), 7.84-7.92 (m, 4H). *C NMR (100 MHz, CDCls, 3):
122.9 (C), 126.4 (CH), 127.5 (CH), 127.6 (CH), 127.7 (CH), 127.8 (CH), 128.3 (CH), 128.4 (CH),
129.0 (CH), 131.7 (CH), 132.7 (C), 133.2 ((), 133.3 (C), 138.7 (C), 142.6 (C). HRMS-EI (m/z): [M]*
calcd for Ci6Hj Br, 282.0044; found, 282.0045.

2-(2-Bromophenyl)-6-methoxynaphthalene (3h).
OMe

O‘

Br 3p
The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 72.7 mg (0.36 mmol) of 2e. The
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product 3h was obtained as a white solid (60.7 mg, 0.195 mmol, 65% yield) after purification by silica-
gel column chromatography (SiO», CH,Cly/hexane, 0:100-50:50) and GPC. 'H and '*C NMR were in
agreement with the literature.

"H NMR (392 MHz, CDCls, 8): 3.95 (s, 3H), 7.15-7.28 (m, 3H), 7.35-7.45 (m, 2H), 7.53 (d, J= 8.6
Hz, 1H), 7.70 (d, J = 7.8 Hz, 1H), 7.74-7.82 (m, 3H). *C NMR (100 MHz, CDCls, 8): 55.5 (CH3),
105.7 (CH), 119.2 (CH), 123.0 (C), 126.3 (CH), 127.5 (CH), 128.19 (CH), 128.22 (CH), 128.6 (C),
128.8 (CH), 129.8 (CH), 131.7 (CH), 133.3 (CH), 133.9 (), 136.5 (C), 142.7 (C), 158.1 (C). HRMS-
EI (m/z): [M]" calcd for C17H13BrO, 312.0150; found, 312.0148.

1-(2-Bromophenyl)naphthalene (3i).

@
&
(L,
3i

The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 61.9 mg (0.36 mmol) of 2f. The
product 3i was obtained as a white solid (46.0 mg, 0.162 mmol, 54% yield) after purification by silica-
gel column chromatography (SiO., hexane only) and GPC. 'H and '3C NMR were in agreement with
the literature.’
"H NMR (392 MHz, CDCl3, 8): 7.31 (td, J = 2.0, 7.6 Hz, 1H), 7.34-7.52 (m, 6H), 7.55 (t, J= 7.6 Hz,
1H), 7.74 (d, J = 7.4 Hz, 1H), 7.92 (d, J = 8.2 Hz, 2H). '*C NMR (99 MHz, CDCls, 3): 124.5 (C),
125.3 (CH), 126.0 (CH), 126.1 (CH), 126.3 (CH), 127.1 (CH), 127.3 (CH), 128.3 (CH), 128.4 (CH),
129.2 (CH), 131.7 (C), 132.1 (CH), 132.9 (CH), 133.5 ((), 139.2 (C), 141.4 (C). HRMS-EI (m/z):
[M]" calcd for Ci6H11Br, 282.0044; found, 282.0042.

1-(2-Bromo-4,5-difluorophenyl)naphthalene (3j).

bO
F

3j

Br

The reaction was carried out with 81.6 mg (0.30 mmol) of 1e and 61.9 mg (0.36 mmol) of 2f. The
product 3j was obtained as a white solid (48.0 mg, 0.150 mmol, 50% yield) after purification by silica-
gel column chromatography (SiOa, hexane only) and GPC.

"H NMR (396 MHz, CDCl3, 8): 7.22 (dd, J = 8.3, 10.3 Hz, 1H), 7.33 (dd, J= 1.2, 7.1 Hz, 1H), 7.40—
7.48 (m, 2H), 7.48-7.55 (m, 2H), 7.55-7.60 (m, 1H), 7.93 (dt, J = 1.4, 8.2 Hz, 2H). '3C NMR (100
MHz, CDCl;, 6): 118.2 (q,J=3.5Hz, C), 120.4 (d, /= 18.1 Hz, CH), 121.6 (d,J=20.0 Hz, CH),125.2
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(CH), 125.5 (CH), 126.2 (CH), 126.6 (CH), 127.3 (CH), 128.5 (CH), 128.9 (CH), 131.3 (C), 133.5
(0), 137.3(C), 138.2 (t, J=4.8 Hz, C), 148.4 (q, J = 14.3 Hz, (),150.9 (q, J = 14.6 Hz, C). HRMS-
EI (m/z): [M]" calcd for CisHoBrF2, 317.9856; found, 317.9849.

1-(2-Bromophenyl)-4-methylnaphthalene (3k).
% Me

(L,

3k
The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 67.0 mg (0.36 mmol) of 2g. The
product 3k was obtained as a white solid (52.0 mg, 0.175 mmol, 58% yield) after purification by silica-
gel column chromatography (Si0O-, hexane only) and GPC.
"HNMR (401 MHz, CDCl3, 8): 2.76 (s, 3H), 7.26-7.33 (m, 2H), 7.35 (dd, /= 1.8, 7.8 Hz, 1H), 7.37—
7.45 (m, 3H), 7.47 (d, J = 7.6 Hz, 1H), 7.50-7.56 (m, 1H), 7.73 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 8.8
Hz, 1H). *C NMR (99 MHz, CDCls, §): 19.8 (CHs), 124.6 (CH), 124.7 (C), 125.87 (CH), 125.94
(CH), 126.1 (CH), 126.7 (CH), 126.8 (CH), 127.3 (CH), 129.1 (CH), 131.7 (C), 132.3 (CH), 132.6

(C), 132.8 (CH), 134.7 (C), 137.6 (C), 141.7 (C). HRMS-EI (m/z): [M]" caled for C17H3Br, 296.0201;
found, 296.0207.

2-Bromo-3'-(trifluoromethyl)-1,1'-biphenyl (31).

~

Br
3l

The reaction was carried out with 70.8 mg (0.30 mmol) of 1d and 68.4 mg (0.36 mmol) of 2h. The
product 31 was obtained as an oil (47.0 mg, 0.156 mmol, 52% yield) after purification by silica-gel
column chromatography (SiO-, hexane only) and GPC.

"H NMR (401 MHz, CDCl3, §): 7.22-7.28 (m, 1H), 7.33 (dd, J = 2.0, 7.2 Hz, 1H), 7.39 (td, J = 1.5,
7.3 Hz, 1H), 7.55 (t, J = 7.6 Hz, 1H), 7.59-7.71 (m, 4H). *C NMR (99 MHz, CDCls, §): 122.6 (C),
124.1 (q,J =216.4 Hz, CF3), 124.6 (g, J= 3.7 Hz, CH), 126.4 (q, /= 3.8 Hz, CH), 127.3 (CH), 127.7
(CH), 128.6 (CH), 129.5 (CH), 130.6 (d, J=30.0 Hz, C), 131.3 (CH), 133.0 (CH), 133.5 (CH), 141.2

(C), 141.8 (C). HRMS-EI (m/z): [M]" caled for C13HsBrFs, 299.9762; found, 299.9766.
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3-Bromo-4'-methoxy-1,1'-biphenyl (5a).

C
®

Br
5a

OMe

The reaction was carried out with 70.8 mg (0.30 mmol) of 1f and 54.7 mg (0.36 mmol) of 2¢. The
product 5a was obtained as a white solid (49.7 mg, 0.189 mmol, 63% yield) after purification by silica-
gel column chromatography (SiO,, CH,Cly/hexane, 0:100-10:90) and GPC. 'H and '3C NMR were in
agreement with the literature.’

"H NMR (396 MHz, CDCls, 8): 3.85 (s, 3H), 6.95-7.00 (m, 2H), 7.24-7.30 (m, 1H), 7.40-7.53 (m,
4H), 7.69 (t,J= 1.8 Hz, 1H). *C NMR (99 MHz, CDCl3, 8): 55.5 (CH3), 114.5 (CH), 123.0 (C), 125.4
(CH), 128.3 (CH), 129.7 (CH), 129.9 (CH), 130.4 (CH), 132.3 (C), 143.1 (C), 159.7 (C). HRMS-EI
(m/z): [M]" caled for Ci3H1:1BrO, 261.9993; found, 261.9994.

3'-Bromo-2,4-dimethyl-1,1'-biphenyl (5b).
Me

@
SR

Br
5b

The reaction was carried out with 70.8 mg (0.30 mmol) of 1f and 54.0 mg (0.36 mmol) of 2i. The
product Sb was obtained as a white solid (44.4 mg, 0.170 mmol, 56% yield) after purification by silica-
gel column chromatography (SiOa, hexane only) and GPC.

"H NMR (396 MHz, CDCl3, 8): 2.23 (s, 3H), 2.36 (s, 3H), 7.03-7.11 (m, 3H), 7.21-7.29 (m, 2H),
7.43-7.48 (m, 2H). 3C NMR (100 MHz, CDCl;, §): 20.4 (CH3), 21.2 (CH3), 122.2 (C), 126.7 (CH),
128.1 (CH), 129.7 (CH), 129.8 (CH), 131.3 (CH), 132.4 (CH), 135.1 (C), 137.6 (C), 137.7 (C), 144.2
(C). HRMS-EI (m/z): [M]* caled for Ci4H13Br, 260.0201; found, 260.0202.

1-(3-Bromophenyl)naphthalene (5c).

®
»
»

The reaction was carried out with 70.8 mg (0.30 mmol) of 1f and 103.2 mg (0.60 mmol) of 2f. The
product 5¢ was obtained as a white solid (46.9 mg, 0.166 mmol, 55% yield) after purification by silica-
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gel column chromatography (SiO-, hexane only) and GPC.

"H NMR (392 MHz, CDCl3, 8): 7.33-7.60 (m, 7H), 7.65 (t, J = 1.6 Hz, 1H), 7.81-7.94 (m, 3H). *C
NMR (99 MHz, CDCl3, 8): 122.5 (C), 125.4 (CH), 125.7 (CH), 126.0 (CH), 126.5 (CH), 127.1 (CH),
128.3 (CH), 128.5 (CH), 128.8 (CH), 129.9 (CH), 130.4 (CH), 131.4 (C), 133.0 (CH), 133.8 (C), 138.7
(0), 142.9 (C). HRMS-EI (m/z): [M]" caled for Ci¢H1iBr, 282.0044; found, 282.0049.

2-(3-Bromophenyl)naphthalene (5d).

O‘

B
" 5dq

The reaction was carried out with 70.8 mg (0.30 mmol) of 1f and 103.2 mg (0.60 mmol) of 2d. The
product 5d was obtained as a white solid (34.7 mg, 0.123 mmol, 41% yield) after purification by silica-
gel column chromatography (SiO., hexane only) and GPC. 'H and '3C NMR were in agreement with
the literature.’

"HNMR (401 MHz, CDCl3, 8): 7.35 (t,J = 7.8 Hz, 1H), 7.47-7.56 (m, 3H), 7.64 (dd, J= 1.2, 7.6 Hz,
1H), 7.70 (dd, J = 1.8, 8.2 Hz, 1H), 7.84-7.96 (m, 4H), 8.02 (s, 1H). 3*C NMR (99 MHz, CDCls, §):
123.1 (C), 125.3 (CH), 126.1 (CH), 126.4 (CH), 126.6 (CH), 127.8 (CH), 128.4 (CH), 128.7 (CH),
130.35 (CH), 130.45 (CH), 130.51 (CH), 132.9 (), 133.7 (C), 137.1 (C), 143.3 (C). HRMS-EI (m/z):
[M]" calcd for Ci6H11Br, 282.0044; found, 282.0047.

4-Bromo-2,3-difluoro-4'-methoxy-1,1'-biphenyl (7a).
OMe
I
o

7a

Br

The reaction was carried out with 81.6 mg (0.30 mmol) of 1g and 91.2 mg (0.60 mmol) of 2¢. The
product 7a was obtained as a white solid (47.5 mg, 0.159 mmol, 53% yield) after purification by silica-
gel column chromatography (SiO», CH2Cly/hexane, 0:100-10:90).

"H NMR (392 MHz, CDCls, 3): 3.86 (s, 3H), 6.99 (d, J = 7.4 Hz, 2H), 7.08 (t, J = 3.6 Hz, 1H), 7.34
(t, J=3.8 Hz, 1H), 7.46 (d, J = 8.6 Hz, 2H). '*C NMR (99 MHz, CDCls, 8): 55.5 (CH3), 108.3 (d, J=
17.9 Hz, C), 114.3 (CH), 125.3 (t, J=3.7 Hz, CH), 126.4 (C), 127.7 (d, J= 3.7 Hz, CH), 130.1 (d, J
=2.9 Hz, CH), 130.3 (d, J=10.3 Hz, C), 147.3 (q, J = 22.7 Hz, C), 149.9 (q, J = 20.7 Hz, C), 159.9
(C). HRMS-EI (m/z): [M]* caled for Ci3HoBrF>0, 297.9805; found, 297.9807.
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2-Bromo-5-(4-methoxyphenyl)thiophene (7b).

OMe

S

Br—Q |
7b

The reaction was carried out with 72.6 mg (0.30 mmol) of 1h and 91.0 mg (0.60 mmol) of 2¢. The
product 7b was obtained as a yellow solid (38.8 mg, 0.144 mmol, 48% yield) after purification by
silica-gel column chromatography (SiO2, CH>Clo/hexane, 0:100-20:80). 'H and '3C NMR were in
agreement with the literature.!”
"H NMR (401 MHz, CDCls, 8): 3.83 (s, 3H), 6.88-6.92 (m, 2H), 6.93 (d, J= 3.6 Hz, 1H), 6.99 (d, J
=3.6 Hz, 1H), 7.41-7.47 (m, 2H). 1*C NMR (99 MHz, CDCl3, ): 55.5 (CH3) 110.3 (C), 114.5 (CH),
122.3 (CH), 126.7 (C), 127.1 (CH), 130.9 (CH), 146.0 (C), 159.6 (C). HRMS-EI (m/z): [M]* calcd for
C11HoBrOS, 267.9558; found, 267.9558.

3-Bromo-4-(3,4,5-trimethoxyphenyl)thiophene (7c¢).

OMe
OMe

— OMe
Br

7c

The reaction was carried out with 72.6 mg (0.30 mmol) of 1i and 76.3 mg (0.60 mmol) of 2j. The
product 7¢ was obtained as a white solid (60.2 mg, 0.183 mmol, 61% yield) after purification by silica-
gel column chromatography (SiOz, EtOAc/hexane, 0:100-20:80). 'H and '*C NMR were in agreement
with the literature.?

"H NMR (400 MHz, CDCl3, 8): 3.90 (s, 9H), 6.71 (s, 2H), 7.27 (d, J = 3.6 Hz, 1H), 7.37 (d, /= 3.6
Hz, 1H). 3C NMR (99 MHz, CDCls, 8): 56.1 (CH3), 60.9 (CH3), 106.2 (CH), 111.0 (C), 123.2 (CH),
124.2 (CH), 130.6 (C), 137.6 (C), 141.8 (C), 152.9 (C). HRMS-EI (m/z): [M]" calcd for C13H;3BrOsS,
327.9769; found, 327.9764.
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1-{5-[2-(Naphthalen-2-yl)phenyl]thiophen-2-yl}ethan-1-one (9a).

The reaction was carried out with 70.7 mg (0.30 mmol) of 1d. The product 9a was obtained as a white
solid (65.9 mg, 0.201 mmol, 67% yield) after purification by silica-gel column chromatography
(SiOz, EtOAc/hexane, 25:75) and recrystallization from Et,0O.

"H NMR (392 MHz, CDCl3, ): 2.45 (s, 3H), 6.53-6.58 (m, 1H), 7.23-7.28 (m, 1H), 7.34 (d, J=4.0
Hz, 1H), 7.41-7.52 (m, 5H), 7.57-7.62 (m, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.78-7.86 (m, 3H). 13C
NMR (100 MHz, CDCls, 8): 26.5 (CH3), 126.1 (CH), 126,2 (CH), 127.6 (CH), 127.7 (CH), 127.9
(CH), 128.0 (CH), 128.2 (CH), 128.5 (CH), 129.0 (CH), 130.6 (CH), 131.4 (CH), 132.3 (C), 132.4
(0), 132.6 (CH), 133.3 (C), 138.5 (C), 140.9 (CO), 143.6 (C), 152.0 (C), 190.6 (C). HRMS-EI (m/z):
[M]* caled for C2oH160S, 328.0922; found, 328.0921.

2-[2,3-Difluoro-4'-methoxy-(1,1'-biphenyl)-4-yl]benzo[b]thiophene (9b).

The reaction was carried out with 81.6 mg (0.30 mmol) of 1g. The product 9b was obtained as a white
solid (64.5 mg, 0.183 mmol, 61% yield) after purification by silica-gel column chromatography (SiOa,
CH_Clz/hexane, 0:100-40:60).

"H NMR (392 MHz, CDCl3, 8): 3.78 (s, 3H), 6.78-6.83 (m, 2H), 6.97 (s, 1H), 7.12-7.21 (m, 3H),
7.23-7.32 (m, 2H), 7.41 (dd, J= 8.1, 11.2 Hz, 1H), 7.63 (dd, J= 1.8, 6.7 Hz, 1H), 7.71 (d, J= 7.7 Hz,
1H). 3C NMR (99 MHz, CDCl3, §): 55.2 (CH3), 113.7 (CH), 119.4 (CH), 119.58 (CH), 119.61 (CH),
122.0 (CH), 123.6 (CH), 123.8 (CH), 124.3 (CH), 129.8 (dd, J = 3.4, 6.4 Hz, C), 130.6 (CH), 131.4
(C), 137.7 (dd, J=3.7, 5.6 Hz, C), 139.7 (C), 140.4 (C), 141.6 (C), 148.1 (dd, J = 12.2, 68.6 Hz, ),
150.6 (dd, J = 12.7, 70.9 Hz, ), 159.2 (C). HRMS-EI (m/z): [M]" calcd for C,1H14F,0S, 352.0733;
found, 352.0732.
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4'"'-Methoxy-2,4-dimethyl-1,1':3',1""-terphenyl (9¢).

Me @ Me o OMe
C
9%

The reaction was carried out with 70.8 mg (0.30 mmol) of 1f. The product 9¢ was obtained as a white
solid (54.5 mg, 0.189 mmol, 63% yield) after purification by silica-gel column chromatography (SiOa,
CH:Clz/hexane, 0:100-60:40).

"H NMR (392 MHz, CDCl3, 8): 2.29 (s, 3H), 2.37 (s, 3H), 3.84 (s, 3H), 6.97 (dt, J = 2.5, 9.2 Hz, 2H),
7.08 (d, J=17.6 Hz, 1H), 7.11 (s, 1H), 7.19 (d, J= 8.1 Hz, 1H), 7.25 (dt, /= 1.6, 7.6 Hz, 1H), 7.41-
7.47 (m, 1H), 7.48-7.58 (m, 4H). 1*C NMR (99 MHz, CDCl3, §): 20.5 (CH3), 21.1 (CH3), 55.3 (CH3),
114.2 (CH), 124.9 (CH), 126.5 (CH), 127.6 (CH), 127.7 (CH), 128.2 (CH), 128.4 (CH), 129.7 (CH),
131.1 (CH), 133.6 (C), 135.2 (C), 137.0 (C), 139.0 (C), 140.5 (C), 142.3 (C), 159.1 (C). HRMS-EI
(m/z): [M]" caled for C21H200, 288.1514; found, 288.1514.

1-[5'-(4-Methoxyphenyl)-(2,2'-bithiophen)-5-yl]ethan-1-one (9d).

OMe
(6]
Me S S
N
9d

The reaction was carried out with 72.6 mg (0.30 mmol) of 1h. The product 9d was obtained as a yellow
solid (45.3 mg, 0.144 mmol, 48% yield) after purification by silica-gel column chromatography (SiOa,
CH:Cly/hexane, 0:100-100:0).

"HNMR (392 MHz, CDCls, 8): 2.55 (s, 3H), 3.85 (s, 3H), 6.93 (d, /= 7.6 Hz, 2H), 7.10-7.18 (m, 2H),
7.24-7.28 (m, 1H), 7.54 (d,J= 8.1 Hz, 2H), 7.59 (dd, J= 0.9, 4.0 Hz, 1H). 3C NMR (99 MHz, CDCl3,
8): 26.5 (CHs3), 55.4 (CH3), 114.4 (CH), 123.0 (CH), 123.6 (CH), 126.4 (C), 126.6 (CH), 127.1 (CH),
133.4 (CH), 134.4 (0), 142.0 (C), 145.5 (C), 146.0 (C), 159.7 (C), 190.3 (C). HRMS-EI (m/z): [M]*
calcd for C17H140,S,, 314.0435; found, 314.0431.
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3-(4-Methoxyphenyl)-4-(3,4,5-trimethoxyphenyl)thiophene (10).
OMe
O OMe
TN
— OMe

OMe
10

The reaction was carried out with 72.6 mg (0.30 mmol) of 1i. The product 10 was obtained as a white
solid (57.7 mg, 0.162 mmol, 54% yield) after purification by silica-gel column chromatography (SiOa,
EtOAc/hexane, 0:100-20:80) and GPC. 'H and '3C NMR were in agreement with the literature.?

"H NMR (392 MHz, CDCl3, 8): 3.65 (s, 6H), 3.79 (s, 3H), 3.85 (s, 3H), 6.40 (s, 2H), 6.82 (dt, J=2.4,
9.4 Hz, 2H), 7.14 (dt, J=2.5,9.2 Hz, 2H), 7.25 (d, /= 3.1 Hz, 1H), 7.31 (d, J= 3.6 Hz, 1H). 3C NMR
(99 MHz, CDCl;, 8): 55.2 (CH3), 55.8 (CH3), 60.9 (CH3), 106.1 (CH), 113.5 (CH), 123.20 (CH),
123.24 (CH), 129.0 (C), 130.2 (C), 132.0 (C), 136.9 (O), 141.3 (C), 141.5 (C), 152.7 (C), 158.6 (C).
HRMS-EI (m/z): [M]* caled for C20H2004S, 356.1082; found, 356.1071.
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™ 5 ) : 3 -& Ppm
4 i .} -
N i BITICE®E:: SEO-797-1-pure-1H-1.jdf
4 [ 24
o
-3 i
1 2 | 33 Filename = SE0-797-1-pure-1H-2.3df
] | AButhor = elemant
< | 1 Experiment - = single pulse.ex2
] ! ! sample Id = s#441064
W H Solvent = CHLOROFORM-D
<] 1 | 1 Actwal_Start Time = 18-MAY-2019 19:34:04
aEE | i Revision Time = 25-JUL-2019 21:21:23
] 14 g 29 Comment = single pulse
1 £ od—" 7 i Data_Format = 1D COMPLEX
] - i ] | Dim_Size = 13107
4 T T T T T T T | i X Domain = 1H
3__ 78 71 76 75 7.4 73 ﬁ.z I o l Dim Title =k
- AN R iE
1 ) \\ \ ! i Dimensions = X
g B3 5§ zz= SCEEREE  BN9ITRNSSEER Site = ECS 400
] e B Za  E338R%% ARRERANRASET o] ” e .
< | 3 [I] Field Strength = 0.20197068[T] (390 [MAz])
o - | £ ik X Acq Duration = 2.228224([s]
] £ oot e X _Domain = 1H
7 B e X_Freq = 391.78655441 [MHz]
] 4039 X Offset = 5[ppm}
] X_Points = 16384
S X Prescans =1
] e | X_Resolution = 0.44878791 [Bz]
. E . ST X_Swee = 7.35294118[kHz]
] i | Xepmups et I;r_Dozain = 1E
B Irr Freq = 391.78655441 [MBz]
] Irz Offset = 5[ppm]
] Tri Demain = 1R
<] Tri_Freq = 391.78655441 [Miz]
= Tri_Offset = 5[ppm]
5] . Clipped = FALSE
8 3 Scans =8
_-g ] : Total Scans =8
= sl L - Relaxation Delay = 5[s]
[ - i Recvr_Gain = 50
L o I B T e T T T[T T T YT 77| Temp_Get = 19.2[dc]
6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_wWidth = 11.04[us]
1 i X Acq_Time = 2.228224[s)
X Atn = 1.9[aB]
b [ A ™ X Pulse = 5.52[us]
AC IR 3 AN g Irr_Mode = off
S ™ — < Tri Mode = Off
Dante Presat = FALSE
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—--— PROCESSING PARBMETERS ----
dc_balance( 0, FALSE )

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

zerofill( 1 )

£f£t( 1, TRUE, TRUE )

machinephase
PPm.
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Filename

Author

Experiment

Sample Id

Solvent

Actual Start Time
Revision Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometex

Field Strength
X _Acq Duration
X Domain

X Freq

X _Offset

X Points

X Prescans

X _Resolution

X _Sweep

Irr Domain

Irxx Freg

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_80_Width

X _Acq_Time

X _Angle
X_Atn

X Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe
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SEO-797-1-pure-13C-2.jdaf
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single pulse_ dec

1

CHLOROFORM-D
18-MAY-2019 19:39:33
25-JUL~201% 21:24:18

single pulse decoupled ga
1D COMPLEX

26214

13cC

13c

[ppm]

X

ECs 400
JNM-ECS400

9.20197068[T] (390 Ez])
1.064304641s]

13C

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Ez]
30. 78817734 [kHz]
1E
391.78655441[MHz]
5ippm]

FALSE

32

32

2[s]

60

19.4(dcC]
9.11{us]
1.06430464(s])
30 [deg]
4.9[dB]
3.03666667[us]
22.255[dB]
22.255[dB}
WALTZ

TRUE

1[s]
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~ww~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

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

- trapezoid3( 0[%], 80[%1, 100{%] )}
3 zexofill( 1 )

. ¢ ££t( 1, TRUE, TRUE )

i machinephase

ppm
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Filename = SEO0-757-1-pure~1B~2.jdf
Author = element
Experiment = single pulse.ex2
Sample Id = S#539971
Selvent = CHLOROFORM-D
Actual Start Time = 17-Ma¥-2019 22:19:13
Revision Time = 25-JU0L~2019 21:15:03
Comment = single pulse
Data Foxmat = 1D CCMPLEX
Dim_Size = 13107
X Domain = 1B
Dim Title = 1H
Dim Units = [ppm]
| Dimensions =X

Site = ECS 400

| Spectrometexr = JNM-ECS400

9.20197068[T] (390[MEz])
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1 ' X _Acq Duration = 2.2282241s}
S AR LA A g i X_Domain = 1H
; X Freg = 391.78655441 [MHz]
///////////)/ \ X Offset = 5[pprm]
X Points = 16384
g 553882247 § X _Prescans =1
M Al N X__Resol.ution - 0.44878791{52]
X_Sweep = 7.35294118[kEz]
Irx_Domain = 1H
Irr_Freq = 391.78655441 [MHz]
Irr Offset = 5[ppm]
Tri:Domain. = 1lH
Tri Freq = 391.78655441 [MEz]
Tri_Offset = S(ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
J s Relaxation Delay = 5[s]
i : Recvr_Gain = 52
i o e e L e e :x.-{..Ju-||||‘r|;|;|||‘T|-;...|-.T....xv..rT..-ur-rr-r|1r.;‘|--|.....‘.1ﬁ"1Ten@_'G"et = 19.1[dC}
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = 11.04[us]
s X Acq_Time = 2,228224([s]
///%/ }&“x ate et
X Atn = 1.91dB]
VNSO ON TV D— &0 o < X Pulse = 5.52[us]
SEXERIATTEITaAmE @ S Izz_Mode = oef
o S N O N T L S S S N SN NSO ou) <= Tri_Mode = Off
X : parts per Million : 1H Dante Presat = FALSE
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———~ PROCESSING PARAMETERS -~———
dc_balance( 0, FALSE )

sexp( 2.0[Bz]l, 0.0[s] )

BO[%], 100[%] )

trapezoid3( 0{%},
zerofill( 1 )

££ft( 1, TRUE, TIRUE )

machinephase
PpPm
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Filename

Author

Experiment
Sample Id

Solvent
Actual_Start Time
Revision Time

Comment

Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X _Acq_Duration
X _Domain

b . Freq

X offset
x_wPo:.nts

X Prescans

X Resoclution
X _Sweep
Irr_Domain

Irr Freq

Irx Offset
Cl:_pped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp,_ Get

X 90_width
X_Acq_'l‘:.me
X Angle

X Atn

X _Pulse

Irx_ Atn Dec
Irx_Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe
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17-MAY-2019 22:24:45
25-J0L~2019 21:17:02

single pulse decoupled ga
1D COMPLEX

26214

13C

13c

[pPpm]

X

ECS 400

JMM-ECS400

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

13c
98.51479726 [MAz ]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
iB

391.78655441 [MAz]
S[ppm]

FALSE

39

39

2[s}

60

19.4[dc])
9.11[us]
1.06430464([s]
30 [deq])
4.9[dB]
3.03666667[us]
22.255[dB}
22.255[dB]
WALTZ

TRUE

1(sl

TRUE
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de_balance( 0, FALSE )
& 24 QY sexp( 0.2[Hz], 0.0[s ]}
| - t apezoid3( O0{%], 80[%], 100[%] )
EE zer ofilX 1 )
i 3 3 = ££t( 1, TRUE, TRUE )
< J machin epda
4 €] ppm
- =3 DFICH3%:: SE 0-812~1~pue-1H-1.jdf
4 24 I‘Q
‘!
— S
o 23 | 1[ } F i lepame - = SE ©812-1-pure-1H-2.jdf
N i IBYN Author = element
o4 J || l Experimen ¢ = singl epulse. ex2
k _ i Sample Id =1
_ g I Solvent = CHLOR OF O RM-D
.14 — b o= | Ac tuaStart Time = 6-JUN-2019 16:39:43
2 Revision Time = 25-J0L-2019 21:55:27
75 78 77 76 75 74 73 72
- t I \ t | Comment = single pulse
AR JUMRNSE B 1 oy S Y
i SEmPen mwahgng—uﬂégmg—;ﬂ ey Fzen 2o e Dim,_sj'ze = 13107
i XPE‘E:FEE&% " EB%“_‘QQ“}%QVE'}W%;;%QTQT% :_ri;;ﬁ E a« E: = );-;.x?:ox'.:ilt?.e ; ig
Dim:Units = [ppm]
i ; : Dimensions =X
} i site = ECX 400P
; Spactrometer = DE LTA2 NMR
Field Strength = 9.2982153([T J400[ME 3]
S X AcqDuration = 2.20725248(s]
\n | X Demain = 1E
8 1. i X Freq = 395.88430144[ME =z}
i | X Offset = S[ppm]
] X Points = 16384
] X Prescans =1
b : X Resolution = 0.45305193[Hz]
: R X_Sweep = 7.42280285[k Ez]
1 H Irr_Domain = 1
Irr_F eq = 395.88430144[M Hz]
Irr Offset = 5[ppm]
T zi Domain = 1E
Tri_Fre q = 395.88430144 [MEz]
Tri_Offset = 5[ppm]
Q Clipped = FALSE
g Scans : =8
[ Total Scans =8
S N
1= e Relaxation Delay = 5[s]
< ; Recvr Gain = 38
CHELIEL L B S e B B e Rt i B I e o B e 2 B o I [t N B B [ O [ I T B I B AT A [N B R R Temp_Get =21‘2[dc]
3.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 90 Width = 13208
o . cq_Time = 2.
S S X Atn = 3.5(dB)
OV AV NO XNt T — 0 = X Pulse = 6.6[us 1
AR Rnnal BB RnnIHIE A 3 Trz_Mode =0 ff
e e o ol e ol ol o e e — < Tri Mode = Off
X : parts per Million : 1H Dante_Pres & = FALSE
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——-- PROCESSING PARAMETERS --—-
de balance( 0, FALSE )

sexp( 2.0{dz],

0.0(s1 )

trapezoid3( 0[%}, 80[%], 1001%] )

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

BUFICHI%E: :
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single pulse decoupled ga
1D COMPLEX
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13c
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[ppm]
X

ECX 400P
DELTA2_NMR

9.2982153[T1 (400[MHZ])
1.0485761s]

13cC

99.54517646 [MHZ]
100 [ppm]
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4
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1H

385.88430144 [MHz)
5[ppm]
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22

22
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54
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TRUE

i[s]

TRUE
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dec_balance( 0, FALSE )

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

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

zerofill( 1 )
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machinephase
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Dim Title
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Field Strength
X _Acqg Duration
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X Freq

X Offset

X Points
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X Resolution
X_Sweep

X _Sweep Clipped
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Ire_Freq
Irr_Offset
Tri_Domain
Tri Freq
Tri_Offset
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Scans

Total Scans
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Recvr_Gain
Temp Get
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Tri_Mode
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single pulse
1D COMPIEX
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[ppm]
X
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1E

400.53219825 [MHZ]
5[ppm]

16384

1

0.45849727[Hz]
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Proton
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5[ppm]
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FALSE

S42




abundance

0.4 0.5 0:'7
3

0.3

02

PSP EE T S T U W RN A 0 SN O S UAF VOO YOV MO T T T A S AN A T Y T I 100 WA SO 10 5 Y 0 0 00 W J W T T S 0 U S W T S

0.1

0

0.2

0.1

[
|

ahundance

|
|

1
p
|

L PHSTRRCTI W E e

%&@qQ

b

.],; {‘,
?k#hﬂ%gﬁ%kﬂEwﬁﬁﬁ'&

S

/

141719

X:p

2

s pec Miklion © 13C

132,647

134.690
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de balance( 0, FALSE )

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

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
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9.11fus]
1.06430464([s]
30[deg]
4_9[dB]
3.03666667 [us]
22.255[dB]
22.255[dB]
WALTZ

TRUE

1lsl

TRUE
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o 1
o - 1
—
1 ‘ \
1 - CF_B ww== PROCESSING PARAMETERS ——-=
- o] " ‘ dc_balance( 0, FALSE )
] . /\g sexp( 0.2[Hzl, 0.0{s] )
S e trapezoid( 0[%], O[%], 80[%], 100[%] )
& 7 zerofill( 1 )
1 3f £€£( 1, TRUE, TRUE )
] 2] machinephase
] PPm
S
0 4 i YL TF{CHE:: SEO~810-~3-pure Proton-1-1.jdf
] o
] 21
S 3 -
~ ; ) Filename = SE0-810-3-pure_ Proton-1-2
. i H Author = element
] 2 Experiment = proton.jxp
] i il Sample Id = SEO-810-3-pure
] ' ] Solvent = CHLOROFORM-D
< i | Actual Start Time = 31-MAY-2019 14:52:01
O . | Revision Time = 25-JUL-2019 22:31:47
- | Py
5 I i i Comment = single pulse
] : , i 1 Data_Format = 1D COMPLEX
o i P | } Dim Size = 13107
w7 ° k it i ﬂ l[; X Domain = Proton
] = Il il ] i | Dim Title = Proton
] i IR Dim Units = [ppm]
g [ l" | I . : =
1 . | i ¥ [ ! Il Dimensions =X
o] : Vi pe T Spectrometer = DELTA2 MR
< 7 Zo] ’ & B | = _
] 2 | ield Strength = 9.4073814[T] (400 [MHz])
] 76 75 A s 72 X Acq Duration = 2.18103808[s]
] .l X Domain = 1E
] \ ) ’\ \ )\ ‘\ ) \\\\ X _Freq = 400.53219825 [MHz]
S \ X Offset = 5{ppml
7 3 £83 228352 32t RzsaEas X_points = 16384
7 | S-S = P REEERES BREE SRRN RS . x:Prescans =1
1 X Resolution = 0.45849727[Exz)
] X_Sweep = 7.51201923{kHz]
o ! X Sweep Clipped = 6.00961538[kEz]
~ t Irr_Domain = Proton
3 Izx_Freq = 400.53219825 [MHEz]
1 i Irr Offset = 5[ppm]
= Tri_Domain, = Proton
- Tri_Fregq = 400.53219825 [MEz]
24 Tri_Offset = 5[ppm]
o 7] Ciipped = FALSE
8; ] Secans = 8
I ] : Total Scans =8
= R i i
.g o3 . ,iL _____ , N Relaxation Delay = 5[s]
«t . : Recvr Gain = 48
e ML Ot o o oo I T B T 2 G B ) B i 2 S e TG T B B S B s ELN L LA [ NG 2 L L L L Temp_@et = 20.2[dC]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X _90_width = 6[us]
i X Acq Time = 2.18103808[sl
X Atn = 0.8[adR]
anggeapanvzoeuen - g % pulse = 3[s)
SE9vvennannanndy el S Irzr Mode = Off
t\l\l\l\l\g\‘l\l\l\l\l\l\l\(\l\ — < Tri Mode = Qff
X : parts per Million : Proton Dante_Presat = FALSE
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abundance
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Lhoggesa a1

2
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=
Ex - ( NN cf3
2] i | ™~ B ~~—= PROCESSING PARAMETERS —---
S j i r dc balance( 0, FALSE )
] F sexp(.2.0[Bz], 0.0[s] )
1 i trapezoid3( 0{%], 80[%], 100{%] ) .
=3 ng zerofill( 1 )
3 ££f£( 1, TRUE, TRUE )
=2 machinephase
. v
c4
i BUFICEE%¥:: SEO-810-2-pure-13C-1.3df
o
gd
53
E
§: Filename = SEQ0-810-2-pure-13C-2_jdf
; Author = element
§_ Expeximent = single_pulse dec
! Sample Id = S#368330
] ’ Solvent = CHLOROFORM-D
“4 Actual_Start Time = 5-AUG-2019 17:24:02
83 Revision Time = 5-a06-2019 14:33:31
84 ‘ i ’\ | Corment = single pulse decoupled ga
E i . Data_Format = 1D COMPLEX
'g.j l | : | Il | |' ! l] i; Dim Size = 26214
A dll‘,hw ;Jdlu wis A, b s ogea i g\vl" h}i" 1‘] x.r'p# ]v v”{" if ‘JUJ i Sl fﬁl\w’. | X Domasn - 1.36
RN s W R if o e b A Dl e b i o R RN Al 3 gl ] § i =
= Sl bt S e R o Mahe Th
8 g- Dimensions =X
s site = ECS 400
333 Spectrometer = JNM-ECS400
140 : e Field Strength = 9.20197068[T] (390 [MHz])
l ’ l ‘ ‘ 1 ‘ \ A\ X Acq Duration = 1.06430464(s]
| \ X Domain = 13C
3 5 $3 3§35 § o E9 S9SRIERYE 3% & X Freq = 98.51479726 [MEz]
55 25 R G SR ifRsria: am 3 X ofset = 100 [ppm)
X : pants per Miltion © 13C == - Ts S T To ommmmmEess mE s X Points = 32768
X Prescans =4
X _Resolution = 0.93958061[Hz]
X_Sweep = 30.78817734 [kHz]
Irr Domain = 1H
Irr_Freq = 391.78655441 [MHZ]
- Izr Offset = 5[ppm]
Clipped = FALSE
Scans = 1100
Total_ Scans = 1100
Relaxation Delay = 2[s}
] . Recvr_Gain = 60
i e sk el oot A S RSP AL s Temp_Get = 23.3[dc]
X_90_wWidth = 9.11[us}
!||:r|.'|-||(|n||‘r-.r[(1Y‘T'Tﬂ-r“r'T'T"!—r'r—Y‘r"r—r*'vT—h—vj—I—v—v—I‘T'l"y"v1TTvTvirnslll:xvmrll TYXr[vIT] |||||||||lrr'l»llxn'r"(xx;A]xrllT'r'FFW_rx_ACLTime = 1.06430464([s]
220.0 200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0} X angle = 30[deq]
N AN = 2 osteserion
— se = 3. us
—— / = Izr_atn Dec = 22.255[dB]
SQ2329053328938% 383 Ire htn Noe = 22.255[aB]
VAN RMNQO T LGN N Np S Irr_Noise = WALTZ
Z398~a858883339 EES Decoupling = TR0
g e R e R R R R R R e R -Initial Wait = 1[s)
X : parts per Million : 13C Noe = TRUE
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5 - - ~--— PROCESSING PARAMETERS ———-

1 i 3 \ k de_balance( 0, FALSE )

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

1 I trapezoid3( O[%], 80[%], 100i%1 )

N ey zerofill( 1 )

4 ££ft( 1, TRUE, TRUE )

P 2] g (1\ machinephase
i ; ppm
] LITFICHE:: SE0-835-1~pure-1.jdf
] =] R
h <1

H : 9 Filename = SE0-835-1-pure-2.3df
o Author = element
<] ° Experiment = single pulse.ex2

7 ] Sample Id = S#515031

] !L Solvent = CHLOROFORM~D

] F-L ! Actual_Start_Time = 20-JUN-2019 22:38:52

R | Revision_ Time = 25-JUL-2019 22:04:06

L 8! | l i a Comment = single pulse

1 IRHEE ] Data Format = 1D COMPLEX
o ¢ Dim Size = 13107
] e A J X Domain = 1H

i g = S S Dim Title = 1H

] E 2 - Dim_Units = [ppm]

e i . . ; l Dimensions =X

A 77 73 72 7 Site = ECX 400P

E )f\ // J\ 3 }l Spectrometer = DELTA2 NMR

b g [

“ ]F i o= pens «mﬁ, o] o s Field Strength = 9.2982153[T] (400 [MHz])
=% §8% 3BaanabgasEsss  EREE LI AR X Acq Duration = 2.20725248 [s]
(\i~ X:pﬁgfuwlhon:?ﬁh maEeseses TR 39 38 X_Dcmain = 1H

] X _Freq = 395.88430144 [MHz]

- : { X Offset = 5[ppm]

4 . ’ = X _Points = 16384

7 i ; | @ X Prescans = 3

1 | * : pars per Mlion: 1H X_Resolution = 0.45305193 [Hz]

i X_sweep = 7.42280285[kEz}

1 ffr_Domain = 18
<] : Irr Freq = 395.88430144 [MEz)
A | 1 Irx_Offget = 5{ppm]

. | i Tri_Domain =

1 | Tri_ Freq = 395.88430144 [MHz]

b Tri_Offset = 5([ppm]

) 1 Clipped = FALSE
2 3 Scans =8
-y d j Total_Scans =8
=) 4 I | j l
f:' o A | S ¥y R L T S Relaxation Delay = 5ls]
£ - : ] Recvx Gain = 38
LESLI 5 50 B e B L M S 20 LY N LN T l-‘ T SR B e B B s e ) L L I B R L L L Bt Teﬂp_wG_Qt = 21.8[dC)
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = 13.2(us)
X _Acq_Time = 2,207252481(s]
/ K\“\\ ‘ X Angle = 45[deg]
s X atn = 3.5[dB]
BRI R =22 oo 3 S 8 AR = 6.6[us]
VY ARIIILIILLTANANRS D ol ) < Irx Mode = Off
(\l‘l\l\l\l.\l‘\l\l\l\l\l\l\l\&o\c\c (32} — Lo Tri Mode = Off
X : parts per Million : 1H Dante Presat = FALSE
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———— PROCESSING PARAMETERS ———-—
de_balance( 0, FALSE )

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

zerofill( 1)

£f£( 1, TRUE, TRUE )

machinephase
ppm

ELFICH®E:: SEO-851-1-pure-13C-1.3jdf

e o

L s I i = e e R LR R R e i R S s MR R e RS R SR S

80.0 60.0

AN

77.484
77.160
76.836

55.520°

20.0 0

Filename

Authox

Experiment
Sample Td

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
X_Prescans

X _Resolution
X_Sweep
Irr_Domain
Irr_Freq
Trr_Offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acoq Time

X Angle
X_Atn

X Pulse
Irr_Atn Dec
Irx Atn Noe
Irx Noise
Decoupling
Initial_Wait
Noe

LU O I I

L2000 |

(| I A |

[T 1 T {1

SEO-851-1~pure-13C-2. jdf
element

single pulse dec

1

CHLOROFORM-D

26-JUL-2019 01:01:32
25-JUL~-2019 22:07:42

single pulse decoupled ga
1D COMPLEX

26214

13c

13c

[ppm]
X

ECS 400
JNM~-ECS400

9.20187068([T] (390(MEZz])
1.06430464[s]

13cC

98.51479726 [MEz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
18

391. 78655441 [MEz]
5{ppm]

FALSE

1500

1500

2[s]

60

22.11dc)
9.11{us]
1.06430464 [s]
30 [degl
4.9[dB]
3.03666667[us]
22.255([dBl}

22 .255{d8]
WALTZ

TRUE

1[s]

TRUE
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abundance
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~—
3 . { cH ~-—- PROCESSING PARAMETERS ~-w-~
] = 3 de_balance( 0, FALSE )
1 I sexp( 0.2[Hz], 0.0[s] )
o] RY trapezoid3( 0{%], 80[%], 100{%] )
=7 zerofill( 1 )
1 g& £ft( 1, TRUE, TRUE )
3 machinephase
53 PPm
i BIFICAX:: SEO-885-1-pure~1H-1.jdf
<]
S
- Filename = SEO-885~1-pure~1H-2.jdf
< Author = element
Experiment = single pulse.ex2
Sample Id = s#306738
| =4 i Solvent = CELOROFORM~-D
0o i Actual_Start Time = 22-JUL~2019 16:51:52
Revision Time = 25-JUL-2019 22:10:33
1l 24 1( Comment = single_pulse
| | Data Format = 1D COMPLEX
it Dim Size = 13107
liti X Domain = 1K
21 il Dim Title = 1E
{ ] Dim Units = [ppm]
[ Dimensions = X
o ‘ J‘[ site = ECX 400%
=) 1 Spectremetex = DELTA2 NMR
E Field Strength = 9.2982153[T] (400[MEz])
E X_Acq Duration = 2.207252481[s]
< X Domain = 1K
X _Freg = 355.88430144 MHz])
X Offset = S5{ppm]
X _Points = 16384
X Prescans =1
X_Resolution = 0.453051%3[Hz]
X _Sweep = 7.42280285{kHz]
Irr Domain. = 1H
Irr Freq = 395.88430144 MH2]
Irr_Offset = 5[ppm]
Tri Domain = 1H
Tri_Freq = 395.88430144 [MHz}
Tri_Offset = 5{ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5ls]
Recvr_Gain = 40
L L L L B e R L B L I Temp Get = 22.4{dc]
0 X_90_width = 13.2[us]
’ X _Acq_Time = 2.20725248[s)
e N I o e
. X_Atn = 3.5[dB]
vy C O © N %o o o™ o) =3 X Pulse = 6.6[us]
E:\@ggg 1338 gg 58 a = Irr Mode = off
L N ST S S SRS SN N b = Tri_Mode = off
X . parts per Million : 1 Dante Presat = FALSE
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1240
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0.1

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

sexp( 2.0[Hz], 0.0[s] )
trapezoid3 ( O0[%], 80{%], 100([%] )
zerofill( 1)
ffe( 1, TRUE,
machkinephase
ppm

TRUE )

EUF(CE%¥:: SEO-885-1-pure-13C-1.jdf

11ill(]II]!‘I]‘J<ITIII‘II]IIII[lllII1!llIlllll‘lllllll!lvlllilg

120.0

220.0 200.0 180.0

X : parts per Million : 13C

160.0

144,155

137.679

140.0

132.352
131.318

LIEL 3R 3 20 L A L L L LY

100.0 80.0

A

60.0

77476
77.160
76.834

TTTY T T

40.0

L L B N BB N I

20.0 0 -20.0

A

21.201
20416

Actual Start Time
Revision Time

22-J0L~-2019 16:57:33
25-JUL-2019 22:12:40

Filename = SEO-885-1-pure-13C-2.3df
Author = element

Experiment = single pulse dec

Sample Id =1

Solvent = CHLOROFORM~D

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

Dim _Size = 26214

X Domain = 13C

Dim Title = 13Cc

Dim Units = [ppn]

Dimensions =X

Site = ECX 400p

Spectrometer = DELTA2 NMR

Field Strength
X_Acq_Duration

9.2982153[T] (400 [MEz])
1.048576([s]

X Domain = 13C

X Freq = 99.54517646[MHz]
X Offset = 100 [ppm]

X _Points = 32768

X Prescans =4
X_Resolution = 0.95367432[Hz]
X _Sweep = 31.25[kHz]
Irr_Domain = 1B

Irr Freq = 355.88430144 [MHZ]
Irr_Offset = 5[ppm]
Clipped = FALSE

Scans = 25

Total_ Scans = 25

Relaxation Delay = 2[s]
Recvr_Gain = 54

Temp Get = 22.7[dC]

X _90_width = 10.1{us]

X Acq_Tiwe = 1.048576([s]

X 2Angle = 30(deg]

X Atn = 3.4[aB]

X Pulse = 3.36666667 [us]
Irx Atn Dec = 22.3[dB]
Irr_Atn_Noe = 22.3[dB]

Irr Noise = WALTZ
Decoupling = TRUE

Initial_ Wait = 1{s}

Noe = TRUE
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l ~mww PROCESSING PARAMETERS ———-
de balance( 0, FALSE )
[ ; sexp( 0.2{Hz], 0.0(s] )
o Br * ! trapezoid3( 0[%], 80[%], 100[%] )
=7 : | zexofill( 1 )
g ! £££( 1, TRUE, TRUE )
C machinephase
. pPm .
1 LLFICHE: . SEO-869-1-pure~1.3df
[
o §
Filename = SE0-869-1-pure~2.3jdf
\ Author = element
ST 1 Experiment = single pulse.ex2
Sample_IXd = S#584654
p Solvent = CHLOROFORM-D
Actual_Start Time = 15-JUL-2019 23:28:22
1 i Revision_ Time = 25-JUL-2019 22:17:46
24 'l Comment = single pulse
1 g Data_Format = 1D COMPLEX
1 Dim Size = 13107
| x__Dotmzin = 1E
1 Lt Dim Title = 1K
[ Dim Units = Ippm]
Vi Dimensions =X
3 A site = ECS 400
5 Spectrometer = JNM~ECS400
2 o-
% , Ty " Field Strength = 9.20197068[T] (390[MHz])
79 78 71 73 X Acq Duration = 2,2282241s]
| I X Domain =18
§ 0\ X Freq = 391.78655441 [MEz}
95S2 8% S §%5  B3S0PESRSaaseEIZSE 2 2 X Offset = 5[ppm]
X'p%ﬁuﬁﬂﬁfm: lf; B EEE:E:&“F—.\-NMNSHSS s R g_gonﬂts = 16384
: rescans =
| X Resolution = 0.44878791[Hz]
i X_Sweep = 7.35294118[kHz]
Irr Domain = 1H
[ Irr Freq = 391.78655441 [MAz]
H Irr Offset = 5[ppm]
[ | Tr:._Doma:.n = 18
Tri_Freq = 39].78655441 [MEz]
Tri_Offset = S{ppm]
Clipped = FALSE
Scans =8
Total_ Scans =8
] ; | L Relaxation Delay = 5([sl
Recvr_Gain = 50
20 B S B ol R e e T R T LIRS T g o o T B e M S 72 T A R oy o el P e e S 6 B B L S e R LS TR A o R S P | """"Taanet =2l-2[dC]
8.0 7. 0 6.0 5.0 4.0 3.0 2.0 1.0 0 X _90_Width = 11.04[us]
| ) DR L X _Acq_Time = 2.228224[s]
l//m% ‘ = X Angle = 45[deg]
e —~_ X Atn = 1.9[dB]
DO T NOANDYRNRO NN 0 =] X Pulse = 5.52[us]
2E2BHERREGIE8RY g g T ode
Lol ol S e e Rl e < Tri Mode = Off
X : parts per Million : 1H : : Dante_Presat = FALSE
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—-—-— PROCESSING PARAMETERS ~~--—
dc _balance( 0, FALSE )

sexp( 2.0[Ez]l, 0.0{s] )
trapezoid3( O[%], 80[%], 100(%] )

zerofill{( 1 )

££t( 1, TRUE, TROE )

machinephase
Ppm

B T(CH¥:: SE0-869-1-pure~13C-1.jdf
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X : parts per Million : 13C

Actual_Start Time

15~JUL-2019 23:42:02

Filename = SEO-869-1~pure~13C-2.jdf
Authox = elemant

Experiment = single pulse dec

Sample Id =1

Solvent = CHLOROFORM-D

Revision Time

Comment

Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acqg Duration
X Domain

X Freq

X Offset

X Points
x:Prescans

X Resolution
X:Sweap

Irr Dcmain

Irxr Freq
Irr_Offset
Clipped

| Seans
1 Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get

X 90_width

X Acq Time
X_Angle

X atn

X Pulse

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

1}

1 2 1

| T VO  (  (

[ T 1 1

25~JUL~2019 22:20:40

single pulse decoupled ga
1D COMPLEX

26214

13c

i3c

Ippm]

X

ECS 400

IM-ECS400

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

13c

98.51479726 [MHz)
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kEz]
1H

391.78655441 [Miz]
5[ppm]

FALSE

29

29

2{s}

60

21.4[ac]
9.11[us]
1.06430464([s]
30[degl
4.9[4dB]
3.03666667[us)
22.2551dB]
22.255[dB]
WALTZ

TRUE

1is}

TRUE
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. : . b ~w—~ PROCESSING PARAMETERS ~~-n
. ] 24 @J dc_balance( 0, FALSE )
S { sexp( 0.2[Hz], 0.0[s] )
< X 1 trapezoid( 0l%], O[%], 80[%], 100[%] )
1 8r zerofill( 1 )
1 T | gd £f£t( 1, TRUE, TRUE )
A i 1 | machinephase
o : 1 ppm
7 ﬁ'f EUFICH¥: : SEO-898~2~pure Proton-1-1.j&f
= Filename = SEO-898-2-pure Proton-1-2
o - Author = element
& Experiment = proton.jxp
i Sample Id = SEO-898-2-pure
A Solvent = CHLOROFORM-D
Actual Start_Time = 5-AUG-2019 10:21:12
] Revision Time = 5-AUG-2019 10:33:09
E ] Comment = single_pulse
I Data_ Format = 1D COMPLEX
. Dim_Size = 13107
1 X Domain = Proton
ol i Dim Title = Proton
S Dim Units = [ppm]
£ Dimensions =X
d Spectrometer = DELTA2 NMR
1 Field Strength = 9.4073814[T] (400 [MEz])
- X_Acq_Duration = 2.18103808([s]
4 M | X Domas.n = 1H
| § [', X Freg = 400.53219825 [MHEz]
1 [ E ] X Offset = S[ppm]
| = . X Points = 16384
X Prescans =1
| X Resolution = 0.45845727[BEz]
X Sweep = 7.51201923{kBz]
2 anzounags = X Sweep Clipped = 6.00961538[kEz]
| S Saaghnsd g Irr Domain, = Proton
L% perSper Kilbbe riich Irzr Freq = 400.53219825 [MEz]
Izx_Offset = 5[ppm]
Tri_Bomain = Proton
Tri_Freq = 400.53219825 [MB2}
Tri_Offset = S5[ppm]
Clipped = FALSE
Scans =8
Total Scans =8
. A M Relaxation_Delay = 5[s]
Recvr_Gain = 48
B 12 i S R (0t e Pl R P e o o o e e i Y 0 LT VS TR B L IR T T T T NG O L R R i A L L RELNAL | LIRILISE L S0t AL B L B L 'L‘enp__Get = 19.5[&]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 90 Width = 6[us]
’ X Acq Time = 2.18103808[s]
P N
— N— X Atn = 0.8[dB]
AN NNV~ DoMWL AN MO® N (= X Pulse = 3[us]
SEFARBBERRANRAICAY b S Tz Mode = osg
el N S S S g o S S S N S SN S —_ < Tri Mode = off
X : parts per Millicn : Proton Dante_Presat = FALSE
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X : parts per Million : 13C

124.280

1250

T
1240

=w~uws PROCESSING PARAMETERS ~=—~
dc_balance( 0, FALSE )

sexp( 2.0[Bz]l, 0.0[s] )
trapezoid3( 0[%1, 80[%]1, 100({%] )

zerofill( 1)

fft( 1, TROE, TRUE )

machinephase
ppm

BLUFICH3E:: SEO-881-l-pure-13C-1.3jdf

210.0 190.0

X : parts per Million : 13C

170.0

143,331

137.055
133,650
132.926
130.513

150.0

130.446
130.350
128.739

128.376

130.0

127.775
126.593
126.392

126.116

110.0

125.286

123,11 1

B R B o N EANEE RS R RS E e o

90.0

LI L I e S I L O LB LR

70.0 50.0 30.0

77.484
77.160
76.836

10.0

Filename

Author

Experiment

Sample Id

Solvent

Actual Start Time
Revision Time

Comment

Data Format
Dim Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freg

X Offset

X Points

X Prescans

X Resolution
X_Sweep

Irx Domain

Irr Freq
Irr:off set
Clipped

Seans

Total_ Scans

Relaxation Delay

% Recvr_ Gain

Temp Get

X 90 Width
X_Acq_Time
X_Angle

X _Atn

X Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe

[T I T 1

[ T 1 T I 1}

{1 T 1 O T (I 1

TI T T JI 1 1  V

SEC-881-1-pure-13C-2.3jdf
element

single pulse dec

1 2
CHLOROFORM~D

25-3UL-2019 19:16:53
25-JUL-2019 22:25:40

single pulse decoupled ga
1D COMPLEX

26214

13cC

13c

[ppm]
b4

ECs 400
JNM-ECS400

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

i3c

98.51479726 [MHz]
100 [ppm]

32768

4

0.93958061[Hz]
30.78817734 [kHz}
1H i
391.78655441 [MHz]
Sippml

FALSE

32

32

2[s]

60

21.8[dc]
9.11{us]
1.064304641s]
30{deg]
4.9[dB]
3.03666667 [us]
22.2551dB]
22_.255[dB]
WALTZ

TRUE

1(s]

TRUE
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———— PROCESSING PARAMETERS ----
de _balance( 0, FALSE )

sexp( 0.2[Ez], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zexofill( 1, TRUE )
fft( 1, TRUE, TRUE )

machinephase
pPpm

ETlCH3¥:: SEO-936-1-pure-1H-1.45df

1
]
3
<]
O J
: ]
] S T4 TG 72 71 7o
7 ‘i l‘ !
vy g g €z g 3 8 &8 E 5
- Z 3 L] 8 88 8 ga
_ X:memmtau__lH RO o= < ~ & R ~ a
<1
< J
<
o]
o 4
N !
<] i
=7
C— Jl'\_x L. -_.-JLA A, JL
IIIIIIIII|.IlIIlI‘lIiE[.|TI_|'Y|T'iT-_rllI!IJJIILIIlIIltlI!l(II[IF]lII:|[1|_'I||I.||||;rl|l|(1(||,4||\i||
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
i
. —_—NO =N —\O 0O — =3 (o =
ST TANORS N DD S n S
TIT NN OANANS SO OR — La) <
R S o o N el S N L ] o — =
X : parts per Million : 1H

Filename

Author

Experiment

Sample Id

Solvent
Actual_Start Time
Revision Time

Comment
Data_ Format
Dim _Size

X Domain
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq Duxation
X Dorain

X Freg

X Offset

X Points
X_Prescans

¥ _Resolution
X_Sweep

Irx_ Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scauns

Relaxation Delay
Recvr_Gain
Temp Get

X 90 Width

X Acq Time

X Angle

X Atn

X _Pulse

Irr Mode

Tri Mode
Dante Presat

W E RN

B u ke wna

LI (I A

LTI

L 0 T 120 T |

SEO-936-1-pure-1H~2.jdf
element

single pulse.ex2
S#712539
CHI.OROFORM~D

6~SEP-2019 03:10:35
8-NOV-2019 20:37:40

single pulse
1D COMPLEX
13107

1E

1H

[ppm]

X

ECS 400
JINM~ECS400

9.20187068[T] (390 [ME=z])
2.228224[s]

1B

391.78655441 [MEz]

5[ppm]

16384

0.44878791 [Hz]
7.35294118 [kEz])
1H

391.78655441 [MAz])
5[ppml

1H

391.78655441 [MEz]
S[ppml

FALSE

8

8

51s]

54
21.8[dC]
11.04[us)
2.228224([s]
45[deg]
1.91aB]
5.52{us]}
Off

Off
FALSE

S54




1.0

0.9

0.6 0.7 0.8

0.5

_1Iillh|l|l(Lll[lL]l,L_L‘l_Ll\|l|l'!|lllllll|l|Illl|I!l:lJIlllil'itl LR

0.2 0.3

0.1

abundance
0

Loaaaaaaaadeeersarr el v iaaaeaiia i

w2
(=3
n]
S
=
(=]
n
S
339
LM
=
3
4°7
T T |
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agean
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EEE]
X pats pa Millien : 13C

127709 —

19747 — €
126402

abundance

60.0

émum

B108.386

(thousuwdths)

]
147578 — °]
_—— :

149 940 ~
147,060

'OISO 093 B—

i

LI L S ettt I L

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50. 0 40.0 30.0 20.0 10.0 ©
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X : parts per Million : 13C

wwwm PROCESSING PARAMETERS ———-—
dec balance( 0, FALSE )

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

££t( 1, TRUE, TRUE )

machinephase
ppm

LUFICH3E: : SBO-936-2-pure-13C-1.3df

]
CTTTTTTT T T

159,936
150.093
147.575
147.413
130.083
127.747
£27.709
114.308
108.386
108.204

130.112

l)‘T'Tl(TTT!I:TTIIYITIT;f[rf!

A

77.484
77.160
76.836

NBRLSLILI Fb B I B I T T O I e A T

55481 —

-10.0-20.0

Filename = SEO0-936-2-pure-13C-2.3df
Author = element

Experiment = single pulse dec

Sample Id =

Solvent = CHLORCFORM-D
Actual_Start Time = 6~SEP-2019 03:22:12
Revision Time = 8-NOV-2019 20:13:43
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim Size = 26214

X _Domain = 13¢

Dim_Title = 13C

Dim Units = [ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

Field Strength
X Acq_Duratlon

9.20197068[T] (390[MEHz])
1.064304641s]

X Domain = 13C

X_Freq = 98.51479726[MEz]
X Offset = 100 {ppm]

X Points = 32768

X_Prescans =4

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

Irx_Freq = 391.78655441[MEz]
Irx_Offset = 5{ppml

Clipped = FALSE

Scans = 300

Total_Scans = 300

Relaxation Delay = 2[s]

Recvr_Gain = 60

Temp_( Get = 22[dcC]

X 90 _Width = 9.1l[us]

X 1 Acc{_'l‘:.me = 1.06430464[s]
X_angle = 30[deqg]

X _Atn = 4.9(dB]

x_Pulse = 3.03666667[us]
Irxr Atn Dec = 22.255[dB)

Irr Atn Noe = 22.235[dB]
Ixr_Noise = WALTZ

Decoupling = TRUE

Initial Wait = 1Is]

Noe = TRUE
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. ] l ---- PROCESSING PARAMETERS ----—
o A o] \ / de balance( 0, FALSE )
= ) sexp( 0.2[Hz], 0.0[s] )
] 1 trapezoid( 0[%], 0[%], 80[%1, 10C[%] )}
1 (7 b zerofill ( 1, TRUE )
. 1 £ft( 1, TRUE, TRUE )}
- ] ] | machinephase
5 PPm
] HTFICH3E:: SE0-922-1-pure Proton-1-1.3df
] =2
S 7 ]
o~ 4
7 ] Filename = SE0-922-l1-pure Proton~-1-2
- J Author = element
7 4 Experiment = proten. jxp
] Sample Td = SE0-922-l-pure
< . Solvent = CHLOROFORM-D
By = Actual Start Time = 10-AUG-2019 16:40:22
1 ‘ Revision Time = B8-NOV-2019 20:01:57
] | Comment = single pulse
o1 | g - ' : Data Format = 1D COMPLEX
“ \ t £ Dim_size = 13107
7 X _Domain = Proton
g @ 8 1) } \ : Dim Title = Proton
k 15 =4 ——— Dim Units = [ppm]
3] _ﬁ Dimensions =X
S A : ap o g 2 7o Pk Spectrometer = DELTAZ NMR
< ) ; i
1 ' ' [ Field Strength = 9.4073814[T] {400 [MEz])
] ——1 \ X_Acq Duration = 2.18103808[s]
: i 523558 - g8 2522852 X Domain = 1H
4 Rt 33 33383338 X Freq = 400.53219825[MHz]
=k | 1RSSR Ration: Profe | hernae i
3 ! i X_Points = 16384
] X Prescans =1
] t X_Resolution = 0.45849727 [Ez]
] ! | ¥_Sweep = 7.51201523[kHz]
O A : X _Sweep Clipped = 6.00961538[kHz]
o~ Irr_Domain = Proton
] Irr Freq = 400.53219825[MEz]
: Irr Offset = 5[ppm]
] Tri:Domain = Proton
. Tri_Freq = 400.5321.9825 [ME=z]
S Tri Offset = 5[ppm]
o ] Clipped = FALSE
g bl Scans =8
"S = : Total_Scans =8
= 7 : i
B of A:‘JL;L_JJ. w L. e P gzlaxa;izg__xbelay = gésj
-t i H CVI =
@ i I L e A mm e T T I T T o] T B LN I D I N S L (B L N O I N I TT T T '.T.'emp_aet = 19.9[dC]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = 6[us]
X _Acg_Time = 2.18103808[s]
N geee s
NS X Atn = 0.8([aB]
RV m - 8 X pulse = 30us]
TTIITLILIART QRO G XX o0 e = Irz Mode s
SRR N S V=N RV R V- RN A o — < Tri_Mode = Off
X : parts per Million : Proton Dante_Presat = FALSE
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X : parts per Million : 13C
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110293~
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-10.0-20.0

wemww PROCESSING PARAMETERS ~ww=
de_balance( O, FALSE )

sexp( 2.0[Hz],

0.0[s] )

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

machinephase
ppm

SUTEHEXk::

SEO~822~1~pure~13C~1.3df

Filename

Authox

Experiment
Sample_Xd

Solwvent

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 ] . Freg

X Offset
X_Po:.nts

X Prescans

X Resolution

X _Sweep

Irr Domain

Irr Freg

Ixx Offset
Clipped

Secans
Total_Scans

Relaxation Delay

Recvr_Gain

Temp_Get

X 90 width
A:,q_Tme

X Angle

X _Atn

X_Pulse

Irr_ Atn Dec

| Irx_Atn Noe

Irr_Noise
Decoupling
Initial Wait
Noe

/I T I 1 1 L O T 1} L 1 A

(L A I |

E I T

SEO-922-1-pure-13C-2.jdf
element
single _pulse dec

CELOROFORM-D
10-AUG~2019 23:41:36
8-NOV-2019 20:05:38

single pulse decoupled ga
1D COMPLEX

26214

i3c

13C

[ppm}

X

ECS 400
JNM-ECS400

9.20197068[T]
1.06430464(s]
13C
98.51479726 [ME=z]
100 [ppm]

32768

4

0.83958061 [Bz]
30.78817734 [kHz]
13

391.78655441 [MHz]
5[ppm]

FALSE

59

59

(390 [MEz])

2(sl]

60

22.9(dc]
9.11[us]
1.064304641[s]
30[deg]
4.9[dB]
3.03666667[us]
22.255[dB1
22.255[dB}
WALTZ -

TRUE

1{s]

TRUE




abundance
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—=== PROCESSING PARAMETERS ----—

dc_balance : 0
sexp : 0.2[Hz]

trapezoid3 : 0[%]

zerofill : 1
fft : 1 : TRUE
machinephase
ppm

]
80[%] : 100I%]

TRUE

Derived from: 1H-1l.jdf

9.0

S.IO 7.0

~_
2727
2636 7_

7.3793
7.3701
7.
7.

X : parts per Million : I1H

6.7137

3,9015

1.5899

—

—0.0000

¥ilename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dirm_size

Dim title
Dim_units
Dimensions
Site
Spectrometer

Field_strength
X_acq _duration
X_domain
X_£freq

X _offset
X_points
X_prescans
X_resolution
X_sweep
Irr_domain
Izzr_freq
Yrx_offset
Tri_domain
Tri_freq
Tri_offset

| ciipped

Mod_return
Scans
Total_scans

X_90 _width
X_acqg _time
X_angle
X_atn
X_pulse
Irx_mode
Tri_mode
Dante_presat
Initial_wait
Recvr_gain

Relaxation_delay

Repetition_time
Temp, get

Hwwwmwae

E LI T I (T 2 I S LI I (O oo w8 oowoe n

LI TS T T I (I O 1}

1H-3.jdf

element
single_pulse.ex2
S#523616
CHLOROFORM-D
27-JAN-2020 12:37:31
10-FEB-2020 14:47:29
10-FEB-2020 14:47:44

single_pulse
1D COMPLEX
13107

1

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390IMH
2.2282241s]

1B
391.78655441 [MHZ)
5 [ppm]

16384

1

0.44878791[Hz]
7.35294118 [kHZ]
18
391.78655441 [NEz]
5 [ppm)

1H

391.78655441 [MHZ]
5[ppm}

FALSE

1

8

8

11.04 [us]
2.2282241(s]
45[degl]
1.91as]
5.52[us]
off

Off

FALSE

1is]

42

S5Isl
7.2282241s]
i8.3[ac]
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abundance

0.9

0.7

0.8
NPTl Ty S

0.3 04 0.6

S O

0.2

PRNGIGUIUS NETTER W AT
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220.0 2100 2000 190.0 1800 1760 1604 T

X : parts per Million : 13C

1528609
141.8356
137.6391
130.5814
124.1627
123.1899
1110010
1062228

s
K\’/\\ \T oM

S

T =TT

e et =T et e T

1

0.0 100.0 900 800 70.0

A

77.3243
77.0000
766757

e T

T
T

6()0 50.0 40.0 300 20.0 100

60.9103
56.1225

PROCES.
dc_balance : 0
sexp : 2.0[Hz]

trapezoid3 : 0{9;]

zerofill : 1
£fft : 1 : TRUE :
machinephase
ppm

PARAMETERS
FALSE
0.0[s]

BO[%] : 100[%]

TRUE

Derived from: 13C~1.jdf

W%WWMWWWWWW

Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_foxmat
Dim_size
Dim_title
Dim_units
Dimensions
Site
Spectrometer

Field_strength
X_acq_duration
X_domain
X_freq
X_offset
X_points
X_prescans
X_resolution
X_sweep
Irr_donain
Irr_freq
Irr_offset
Clipped
Mod_return
Scans
Total_scans

X.90_width
X_acqg_time
X.2angle
X_atn

X _pulse

Iyy atn dec
Izy_atn_noe
Ixz_noise
Degoupling

| Initial_wait

Noe

Noe_time
Recvr_gain
Relaxation_delay
Repetition_time
Temp_ get

LTI TS T (T T O [ O O L

[ I T T 1 I T [ I T}

13C-4.j54f

element

single_ pulse_dec
s#527219
CELOROFORM-D
27-JAN-2020 12:46:38
10~FEB-2020 14:48:44
10-FEB-2020 14:48:59

single pulse decouple
1D COMPLEX

26214

13C

[ppm]

X

ECS 400
JNM-ECS400

9.20197068({T] (330[ME
1.064304641[s]

13C

98.51479726 [MHz]

100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHzZ)

1H

391.78655441 [MAz]
5 [ppm}

FALSE

1

100

100

9.11[us]
1.06430464([3]
30[deg]
4.91d8]
3.03666667 [us]
22.2551dB]
22.255[dB]
WALTZ

TRUE

1[s]

TRUE

2[s]

60

2([s]
3.06430464(s]
18.6[dcC]

S59
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0.5
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Ly s 410

« —=—~ PROCESSING PARAMETERS ~--—-
S sexp( 0.2[Hzl, 0.0Is] )
trapezoid ( 0[%], 0[%], 80[%], 100(%] )
E zerofill{ 1, TRUE )}
S i1 ££t( 1, TRUE, TRUE )
4 . machinephase
| ) e
BLFICH3%:: KBT-724-recry PROTON-L-1.3jdf
-] .J e
<
1 Filename = KBT-724-recry PROTON-
] Author = delta
Experiment = proton. jxp
Sample Id = KBT-724~recry
¢ I\_) _ Solvent = CHLOROFORM-D
3 o . Actual Start Time = 13-NOV-2019 17:12:01
E Revision_Time = 10~FEB-2020 15:24:52
T 78 77 76 715 714 13 72 71 70 695 68 67 66 €5 &4
|, Data_Format = 1D COMPLEX
/H ) / / // H Dim_Size = 26214
\ X Domain = Proton
8 B8 gRER § SRAERNERR 23 Dim_Title = Proton
X : parts p& Million Pforos "7 C T mEmEmemess o Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.389766[T] (400[MHz]
X Acg_Duration = 4.37256192(s]
: X _Domain = Pxoton
X Freq = 399.78219838 [MEz]
i I X Offset = 5[ppm]
| X _Points = 32768
| X Prescans =0
X Resolution = 0.22869888[Hz}
X_Sweep = 7.4940048 [kHz]
i X_Sweep_Clipped = 5.99520384 [kHz]
| d Irr_Domain = Proton
Irr Freq = 399.78219838 [MHz]
i Irz_Offset = 5[ppm]
/ Tri_Domain = Proton
Tri_¥req = 399.78219838 [MHz]
| Tri_Offset = 5[ppm]
| Blanking = 2[us]
| Clipped = FALSE
E Scans = 16
i Total Scans = 16
i 1 L 2 " JL_J_ A . 1 Relaxation_Delay = 4[s]
| ; Recvr_Gain = 42
LIS L L L N L N LB NI A N S LB, T R T L ot A (oS0 L Y OSSR B N T . I % YR L R UL S O B S LN R I S B I Tenlp"Get =18.9[dC]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = 5.6[us]
i X Acq Time = 4.37256192([s]
=N \ T i
\\\ X Atn = 5[dB]
D 00 00 v €0 N D e O 08— [saReA ol j=4 X Pulse = 2.8[us]
ZUR8EIR8S38 53 z = e
NN NN NN NN SN O8O o~ < Tri Mode = Off
X : parts per Million : Proton Dante_Loop = 400

-

S60




7.0 8.0 9.0 10.0 11.0

6.0

RSN TN AR TN W RN FE TN T HENE Ay XU PN TN A VAR AN

5.0

4.0

40 58 60

w—=~ PROCESSING PARAMETERS -——-

3.0

2.0

hs)
A RETINE R AR AR N AR RERE FNTERER NS CERN S W NN A

housandt

(t

a3 '\ sexp( 2.0[Hz], 0.0[s] )
8] trapezoid3( 0[%1, 80[%], 100[%] )
= zerofill( 1, TRUE )
o] i \ ££ft( 1, TRUE, TRUE )
3 i ,,J . ~ machinephase
R L i ' it ﬁ___\ 0 | EEm !
= 4 . : - o N S ,(\ thmshF 5081, 1)
1500 . 140.0 {1\-[7 M€ peak pick( C[Hz], 0.1[ppm], Peaks, 0[Hz] )
‘ / I!‘\ / ////\\ }\ LUF[CE3E: : KBT-724-recry CARBON-1-1.3df
a 8 3 ZEST R & Z9NEERIR &8
la
PSSR Ml Coen S Filename = KBT-724-recry CARB
Author = delta
¥ Experiment = carben. jxp
Sample Id = KBT-724-recry
Solvent = CHLOROFORM-D
Actual_ Start Time = 13-NOV~2019 17:17:
Revision_ Time = 10-FEB-2020 15:26:
Data_ Format = 1D COMPLEX
Dim Size = 26214
X Domain = Carbonl3
Dim Title = Cazbonl3
Dim Units = [ppm]
; Dimensions =X
: Spectrometer = JNM~ECZ400S8/L1
i Field Strength = 9.389766[T] {400[M
| X _Acq_Duration = 1.03809024[s]
| | X Domain = Caxdonl3
i X Freq = 100.52530333[MHZz]
X Offset = 100 [ppm]
E g X Points = 32768
: X _Prescans = 4
X _Resolution = 0.96330739 [Hz]
X _Sweep = 31.56565657 [kEz]
I X_Sweep_Clipped = 25.25252525 [kEz]
Irr_Domain = Proton
Izx Freq = 399.78219838 [MHz]
Irr_ Offset = 5 [ppm]
Blanking = 5[us]
Clipped = TRUE
. Scans = 150
Total Scans = 150
L)l J gy, TIE R Ly AL Ly B8 8 Ll i i laliidss o oLl Kig GRUGHINE MY Relaxation_Delay = 2[s]
i i R Y| AT e e e e TP il il Recvr Gain =52
{ Temp_Get = 18.41[dC]
; : X_S0_width = 10.6[us]
UL S S A S S S U S U S S AR AT AR DA SARM AR SRR AR SAEAR nasas ui B'a Vo T = 1.03809024 [s]
230.0220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0] £ angle = 30[deg]
§ B I | X Atn = 8.8[dB]
/ 2 \ A\ ] X Pulse = 3.53333333[us]
—= N Irr Atn Dec = 31.25[dR]
or} 23 e L A gt s iy s «® Irr_Atn Dec Calc = 31.25([dB]
© AN O NN T — O 00O WV — — n @ n Ixr_Atn Dec Default Calc = 31.25[dB]
b= FISYIRSRRRERISH R b= Irz_Atn Noe 31.25[dB]
[l QLR RIS AL SAAL SR L S SN gNA NE A

4.7826087 [kHz]
11.96303566 [ppm]

Ww o

3 Irr Dec_Bandwidth Ez

™
X : parts per Million : Carbonl Irr_Dec_Bandwidth Ppm

S61




150 160 17.0
el cec o el Ly s b I

14.0

13.0

12.0

9.0 10.0 lII.O

AETITEN B R PRT Y

8.0

TS B ST NI

2.0 3.0 4.0

abundance
1.0

2.0}

<

40

e

28

108

———= PROCESSING PARAMETERS --~--—
dc_balance : 0 : FALSE

sexp : 0.2{Hz] : 0.0[s]
trapezoid3 : 0[%] : 80[%] : 100[%]
zerofill : 1

fft ¢ 1 : TRUE : TRUE
machinephase

pom

o

Derived from: benzothio-lH-1l.jdf

“ehundenre

i ST WPt AP S PP IR ey R

@

o
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PP ST PP ISR [ TPURY ST FOSVOT IR0 W ISV

Nwowew
SERTS
b i)
N SN

X: parts per Million : 1H

7.1398
6.9692
6.8180
6.7951
3,7813

25~-NOV-2019 11:17:01
10~-FEB~2020 14:32:12
10-FEB-2020 14:32:17

Creation_time
Revision_time
Current_time

Filename = benzothio-1H-3.3jdf
Author = element

Experiment = single_pulse.ex2
Sample_id = S#469950

Solvent = CHLOROFORM-D

Commant = single_pulse
Data_format = 1D COMPLEX
Dim_size = 13107
Dim_title = 1H
Dim_units = [ppn]
Dimensions =X

Site = ECS 400
Spectrometer = JNM—-ECS400

Field_strength 9.20197068[T] (390[ME

X_acqg duration = 2.228224[s]
X_domain = 1H

X_£fTeq = 391.78655441 [MH=z]
X_offset = 5(ppm]

X _points = 16384
X_prescans = 1

X_zesolution = 0.44878791({Hz]
X _sweep = 7.35294118{xEz2}
Irr_domain = 1H

Ixxr_freq = 391.78655441[MAz]
Irr_offset = 5{ppm)]
Tri_domain = 1H

Tri_freq = 391.78655441IMBz]
Tri_offset = 5[ppm]

Clipped = FALSE
Mod_zxreturn =1

Scans = 8

Total_scans =8

X_90_width = 11.04[usl
X_acqg_time = 2.228224[s]
X_angle = 45[degl

X_atn = 1.9[daB}

X_pulse = 5.52[us]
Ixx_mode = Off

Tri_mode = Off

Dante presat = FALSE
Initial_wait = 1[sl]

Recvr_gain = 36
Relaxation_delay = 5I[s]
Repetition_time = 7.228224(s]
Tewp_get = 18[d4c]




50

abundance

=] - ! }
= ; ; |
] : § i Ei
2 ' 3
R B
< ‘ 4 ———— PROCESSING PARAMETERS ==-n
] |1 dc_dalance : 0 : FALSE
] L i 8 sexp : 2.0[Hz] : 0.0[s]
1 { g | | trapezoid3 : 0[%] : 80[%] : 100[%I
1 i | i ) | | zerofill : 1
0 1 | i ! || ££€ : 1 : TRUE : TRUR
<7 ] . machinephase
_! el ppm
3 ! \ {
2 3 Derived from: benzothio-13C-1.jdf
. 1
b 4 i
7 Y ‘
S 4 5
- iz . 'n
4 H
3 3 a%wwwﬂ-\w) WML«M\MMLJ kf\"v"\WJ Filename = benzothio-13C-4.jdf
] } 13801340 133.0 1320 JLT 1309 125.0 13R0 1278 1.0 1260 140 123.0 1229 1300 120, uuug el | Authoxr = element
e I ﬂ n” Experiment = single_pulse_dec
it { N l\ I sample_id = S#471944
J | | ! I']' ﬁ%’ i ' Solvent = CHLORO¥ORM-D
£ - : ] WW{M tﬁ | i YT 45z = - Creation_time = 25-NOV-2019 11:27:47
1 : '&MMW M” “ ‘ f‘ Hi’ §§§§§§ a8 3 B Revision_time = 10-FEB-2020 14:35:08
. [ | s raroper s N8 d B = | | current._time = 10-FEB-2020 14:35:31
s e is20 | Wes | NmQ | W&s | w50 Mg Mg Ap I Comment = single pulse decouple
/\7\ ml I Data_format = 1D COMPLEX
k| | { ‘ 5 Dim_size = 26214
k il | L2 P Dim_title = 13C
- ol 337 EE Dimenions A
- 22 i 2 B on =
s . Maéﬁ_:ggzz 3 %5 BEEER S i )i\T&—O H‘Q Site = ECS 400
] ..-\\V l \_} Spectrometer = JNM-ECS400
4 —
] Field_strength = 9.20197068[T]1 (390IMH
] b X_acq_duration = 1.06430464[s]
o] Cl X_dcmain = 13c
= X_freq = 98,51479726 [MEz]
] X_offset = 100{ppm]
1 X_points = 32768
1 X _prescans =4
1 X_resolution = 0.93958061[Hz]
i X_sweep = 30.78817734 [kEz]
= Irr_domain = 1E
: Irr_freq = 391.78655441[MRz]
z Irr_offset = 5{ppm]
3 Clipped = FALSE
4 Mod_return =1
i Scans = 190
ey Total_ scans = 190
X_90_width = 9.11[us]
1 X_acq_time = 1,06430464([s]
] X_angle = 30{dey]
] X_atn = 4.9[aB]
X _pulse = 3.03666667[us]
Irr_atn_dec = 22.255{dB]
Irx_atn_noe = 22.255[dB]
; o e A e K TTTTTT 7T rrr_noise = WALTZ
220.0 216.0 200.0 190.0 180.0 170.0 160 0 110.0 1000 90.0 30.0 70.0 60.0 50.0 40.0 300 20.0 10.0 -10.0 -20.0| Decoupling = TRUE
Initial_wait = 1[sl
Noe = TRUE
Noe_time = 2[s]
Recvr_gain = 60
a -5 & § § g Relaxation_delay = 2[s]
=2 IR w39 - | Repetition_time = 3.06430464(s]
a ¥ g ng 3 8 Temp_get = 18[dc]
- |

X : parts per Million : 13C
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20
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—=——— PROCESSING PARAMETERS -=-—-—

dec_balance : 0
sexp : 0.2[Hz]

trapezoid3 : 0[%]

zerofill : 1

FALSE
0.0[s]

80[%] : 1001%]

£ffc : 1 : TRUE : TRUE

machinephase
pom

Derived from: 1H-1.jdf
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b dascy.
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shundince
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7.4583

1088
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X : par#é per Million : 1H

P

P

6,9623
3.8397
2.3723
2.2898

Filename
Author
Estperiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
Dimensions
Site
Spectrometer

Field_strength
X_acg_duration
X _domain
X_freq
X_offset
X_points
X_prescans
X_resolution
X_sweep
Izrr_domain
Irr_freqg
Irr_offset
Tri_domain
Tri_freq
Tri_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_acq_time
X..angle
X_atn
X_pulse
Ixx_mode
Tri_mode
Dante_presat
Initial wait
Recvr_gain

Relaxation_delay

Repetition_time
Tamp_get.

(U200 I 3 2 3

E LTI T (I T I T

LTI T (I (1O Y20 T
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LU 2 T T T I 1 A

1E-3.j4f

elemant
single_pulse.ex2
s#404905
CHIOROFORM-D
21-JAN-2020 09:20:31
10~-FEB-2020 14:43:29
10-FEB-2020 14:44:27

single_pulse
1D COMPLEX
13107

1E

[ppm]

b4

BCS 400
JNM-~-ECS400

9.20197068([T] (3%0[ME
2.228224([s]

1E

391.78655441 [MHZ]
5 fppm]

16384

1

0.44878791[Hz]
7.35294118[kHz]
1H

391.78655441 [MKEz]
5[ppm]

1H

391.78655441{MHzZ]
5[ppm]

FALSE

b

8

8

11.04 fus]
2.2282241s]
45[degl
1.9[4B]}
5.52{us]
off

Off

FALSE

1[s]

34

5[s]
7.228224 [s]
18.3[dcl
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1.9

0.8
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X : parts per Million : 13C

10.0 100.0 90.0 80. 60.0 50.0 40.0 30.0 Zl,tﬂ 10.0 0 -100 -20.0

159.1175
136.9620
135.1689
131.1060
129.7326
128.4069
128.1589
127.6916
127.5962
126.4899
124.9448
114.1675

774 (]000

76.6757

553118

21,0533

20,4620

———— PROCESSING PARAMETERS ——--

dc_balance : 0
sexp : 2.0[Hz)

trapezoid3 : O[

zerofill : 1
fft : 1 : TRUE
machinephase
pom

FALSE
0.0[sl
¢« 80[%] : 100[%]

TRUE

Derived from: 13C-1.jdf

Filename
Author
Experiment
Sample_id
Solvent
Creation_tims
Revision_time
Current_time

Camment
Data_format
Dim_size

Dim _title
Dim_units
Dimensions
Site
Spectrometer

Field_strength
X_acqg_duration
X_domain
X_freq
X_offset
X_points
X_prescans
X_resolution
X_sweep
Irr_domain
Irr_freq
Irxr_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

| ¥X_acqg _time
| X angle

X_atn
X_pulse
Irr_atn_dec
Irr_atn_noe
Irzr_noise
Decoupling
Initial_wait
Noe

Noe_time
Recvr_gain

Relaxation_delay
Repetition_time

Temp_get

LI I I 1 EII I L 1 L | B

LI I A T 1 9 1

Huadaaneon
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13C-3.jdf

element
single_pulse_dec
S#406926
CHLOROFORM~D
21-JAN-2020 09:26:09
10-FEB~2020 14:44:47
10-FEB-2020 14:45:20

single pulse decouple
1D COMPLEX

26214

13c

[ppm]

X

ECS 400
JNRM-ECS400

9.20197068[T] (390[MH
1.06430464[s]

13¢

98.51479726 [MHZ]

100 [Ppm]

32768

4

0.93958061 [HZ]
30.78817734 [kHz]
1H

391.78655441 [MAzZ]
5{ppm]

FALSE

1

89

89

8.11[us]
1.064304641[s]
30 [degs]
4.9[dB]
3.03666667 [us]
22.255[aB]
22.255[dB]
WALTZ

TRUE

1[s]

2[s]
3.064304641[s]
18.6[4ac])




PR T G T THIT T T T M R |

I

‘wheiie dme

5.0
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———= PROCESSING PARAMETERS —-—-~

de_balance :

sexp : 0.2[Bz]

trapezoid3 :
zerofill : 1

£ft : 1 : TRUE

machinephase
ppnm

FALSE
0.0

[s]
80[%] : 100 %]

TRUE

Derived from: thio-thio-1H-1.3j&f

80

—_=
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—

7.5843 ~_

7.5476
7.5270
7.2624
7.1650
6.9428
6.9233

X : parts per Million : 1H

3.8477

T

3.0

2.5544

2.0 L0

T T T T

]

0.0000

Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
Dimensions
Site
Spectrometer

Field_strength

nun#Ewunn

e wwn N

thio-thio~1H-3.jdf
elament
single_pulse.ex2
s#619353
CHLOROFORM-D
5-DEC-2019 15:24:03
10-FEB~2020 14:51:21
10-FEB-2020 14:52:11

single_pulse
1D COMPLEX
13107

1H

[ppm]

X

ECS 400
JNM-ECS400

9.20197068(T] (390[ME

X_acq duration = 2.2282241[s]
X_domain = 1H

X_freq = 391.78655441[MKz]
X_offset = 5[ppml

X_points = 16384
X_prescans =1

X_resolution = 0.44878791[Hz]
X_sweep = 7.35294118([kHz]
Irr_domain = 1H

Irr_freq = 391.78655441[Muz]
Irr_offset = 5[ppm]
Tri_dcmain = 1B

Tri_£freq = 391.78655441[MHz]
Tri_offset = Sippml

Clipped = FALSE
Mod_zxreturn = 1

Scans =8

Total_scans =8

X_90_width = 11.04[us]
X_acq_time = 2.228224(sl
X_angle = 45[deg]

X_atn = 1.91aB]

X_pulse = 5.52[us])
Irr_mode = QOff

Tri_mode = Off

Dante _presat = FALSE

Initial_ wait = 1[s]

Recvx_gain = 50
Relaxation_delay = 5(s]
Repetition_time = 7.228224[sl
Temp_get = 20.8[dC]




abundance

X : parts per Million : 13C

] 1
Lk
S 2 r
B |
o 3 : O —
< i p e
St {5~ S ] v M
E H Me- J ? ts —— gxoczssms PARAMETERS ~==—
3 | dc_balance : 0 : FALSE
] ok s ol sexp : 2.0[Hz] : 0.0[s]
;4 = & trapezoid3 : Ol%] : 801%] : 100I%]
S q’ zerofill : 1
k| £ft : 1 : TRUE : TRUE
3 machinephase
= 31 § E ss Ppm.
- | 1 3 £33
= 3 x:;..‘..«mé.‘: we © &g Derived from: thio-thio-13C-1.3df
E
. \
——
=k ‘
3
3 | Filename = thio-thio~13C-4.34f
w 1 H | Author = element
—— Experiment = single_pulse_dec
<4 Sample_id = S$#620988
A Solvent = CHLOROFORM-D
3 Creation_time = 5-DEC-2019% 15:35:14
- Revision_time = 10-FEB~2020 14:54:21
;.: Current_time = 10-FEB-2020 14:55:34
E Comment = single pulse decouple
3 i i Data_format = 1D COMPLEX
-t 3 | | i Dim_size = 26214
= Dim _title = 13C
] Dim_units = [ppm]
3 Dimensions =X
k | Site = ECS 400
2 3 Spectrometer = JMM~ECS400
<3 | Field_strength = 9.20197068[T] (390[MH
5 ] X_acq_duration = 1.06430464([s]
3 ] X_domain = 13C
~ 1 X_freq = 98.51479726 [MHz]
3 3 X_offset = 100[ppm]
3 ! X.points = 32768
4 i X_prescans =4
i X_resolution = 0.93958061[Hz]
w1l X_sweep = 30.78817734 [kHz]
37 Irr domain = 1H
3 | Irr_freq = 391.78655441 [MH=z]
- Irr_offset = 5[ppm]
3 Clipped = FALSE
3 i | Mod_returm =1
; Scans = 200
‘ i i Total_scans = 200
X_90_width = 9,11 [us]
; X_acq_tine = 1.06430464([s]
g i1 X_angle = 30[deg]
' 1 i x_atn = 4.9[dB]
1k X_pulse = 3.03666667 [us]
i | Irr_atn_dec = 22.255[dB]}
40 Y i Irr_atn noe = 22.255[dB]
T ) i U | oT d ) i ; o i i Izxr_noise = WALTZ
220.0 210.0 200.0 190.0 180.¢ 170.0 160.0 150.0 ¢ 1000 90.6 80.0 70.0 60.0  S0.0 40.6 300 200 100 Decoupling = TRUE
I i Initial_wait = 1[s]
| Noe = TRUE
Noe_time = 2[s]
Recvr_gain = 60
2 g CERSSERY AT q2h 2 Ey Relaxation_delay = 2[s]
b g SHRERSANESE a38s @ = Repetition_time = 3.06430464(s]
S 2 SUIIESEERKT ERE s & Temp_get = 21fac]
- Rl Tl v v vme| el e v v g (el
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abundance
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———— PROCESSING PARAMETERS -w—=

{ de_balance :
sexp : 0.2[Hz]

trapezoid3 :
zerofill : 1

£ft : 1 : TRUE

machinephase
ppm

FALSE
0.0[s]

80[%] : 100[%]

TRUE

Derived from: bioactive-l1H-1.jdf

3
1 i
12 ks
i i
4 5—
i
1
1
4
3
B
!
|
]
'1‘ a4
1
"I <
= [
y i M'
i 3
1 & BT I
7 4 )
i
_' 5
] R
X purs por MAlloa: 18
|
i A (8 S
i !
e T T T
9 8.0 , 7.0
H//\\ N
LN
w - 00 [ o
SEEEERAE &
AR
[ o ol ol o oA -

X : parts per Million : IH

Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
Dimensions
Site
Spectrometer

Field_strength

[T I T A T

nnamnwaunnu

biocactive-1E-3.jdf
element
single_pulse.ex2
S#559789
CHLOROFORM-D
5-DEC~2019 13:45:04
10~-FEB~2020 14:37:45
10-FEB-2020 14:38:13

single_pulse
1D COMPLEX
13107

18

[ppm]

b'd

ECS 400
JNM-ECS400

9.20197068[T] (390[MHE

3.8466 ——
3.7881
3.6518 —
0.0000

X..acq_duration = 2.228224[s]
X_domain = 1H

X_freq = 391.78655441 [tEz]
X_offset = 5[ppml
X_points = 16384
X_prescans =1

X_resolution = 0.44878791[Hz]
X_sweep = 7.35294118 [kHz]
Irr_domain = iH

Irr _freq = 391.78655441[MHz]
Irr_offset = 5(ppml
Tri_domain = 1B

Tri_freq = 391.78655441 [MHZ])
Tri_offset = 5[ppm]

Clipped = FALSE
Mod_return =1

Scans =8

Total_scans = 8

X_90_width = 11.04[usl
X_acqg_time = 2.228224[s]
X_angle = 45([degl

X_atn = 1.9[dB]

X_pulse = 5.52[us]
Irr_mode = Off

Tri_mode = Off
Dante_presat = FALSE
Initial_wait = 1[s]
Recvr_gain = 30
Relaxation_delay = 5I[sl
Repetition_time = 7.228224[s]
Texp_get = 20.8[dC]
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2] | wwww PROCESSING PARAMETERS ~—ww
dc_balance : 0 : FALSE
] 59 sexp : 2.0[Hz] : 0.0([s]
] o] | S "'\ VQ trapezoid3 : 0[%] : 80[%] : 100[%]
14 ° K\ \\/_}ro zerofill : 1 i
10 t 3 : TRUE : TR
i ¥ 4 t ~oR machinephase
1 LE & ppm
3 d = —
1 L | ! =\ M€ Derived from: bioactive-13C-1.jdf
8 2 3 i
V ! \
3 % 2 “ I . oMe {O
£ =-wwwwmww Wwwl [
; 3um I Des_
] }J\ } | /\ Filename = bioactive-13C-3.jdf
— . Author = element
] as s z3 22 | Experiment = single_pulse_dec
] g i $ 3z 45 ! Sample_id = S#561635
i X porte et fiin; 13 = * i Solvent = CHLOROFORM-D
b Creation_time = J5-DEC-2019 13:48:56
I Revision_time = 10-FEB-2020 14:40:04
1 Current_time = 10-FEB-2020 14:41:00
] | Comment = single pulse decouple
b | Data_format = 1D COMPLEX
] Dim_size = 26214
7 Dim_title = 13C
] Dim_units = [ppm]
B | Dimensions =X
1 | site = ECS 400
E | Spectromgter = JNM-ECS400
] | i i Field_strength = 9.20187068{T] (390[MH
3 X_acq_duration = 1.0643046415]
&} X_domain = 13cC
3 X_freq = 98.51479726 [MEz]
g X_offset = 100[ppm]
3 X_points = 32768
B | X_prescans = 4
3 | X_resolution = 0.93958061[Hz]
] | X_sweep = 30,78817734 [kBz]
] Irr_domain = 18
- | Izrr_freq = 391.78655441[MHZ]
1 | Irr_offset = S[ppm]
1 Clipped = FALSE
1 Mod_xeturn =1
1 Scansg = 55
3 Total_scans = 55
] X_90_width = 9.11[us]
] X_acq_time = 1.06430464(s]
] X_angle = 30[deg]
] Ell i X_atn = 4.9([as]
AT N ) ! X_pulse = 3.03666667[us]
' Irr_atn_dec = 22.255[dB]
Irr_atn_noe = 22.255[4B]
e M i B B e i s I M L T N SR LS A I TS R PSR T o T O T e TR TR Ire noise = WALTZ
220.0 210.0 200.0 190.0 180.0 170.0 16080 150.0 140.0 130,0 120.0 110.0 100.0 90.0 80.0 700 6 0 500 40.0 30.0 20.0 1090 0 -10.0 -20.0f Decoupling = TRUE
P Initial_wait = 1ls]
| | | Noe = TRUE
Noe_time = 2[s]
Recvz_gain = 60
v 8 [52832%2F 8 ¢ I8k aEg Relaxation_delay = 2[s]
2@ B 2232832 § W a3% 34y Repetition_time = 3.06430464 [s]
20 TESR=R2A88 8 & KERE 48 Temp_get = 21{ac]
- - vl e v v v v vl i -
X : parts per Million : 13C
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