—Supporting Information—
Revisiting Polyfluoroarenes as Radical Acceptors: Radical C—F Bond
Borylation of Polyfluoroarenes with N-Heterocyclic Carbene Boranes

and Synthesis of Borane-Containing Liquid Crystals

Kosuke Takahashi,” Masaki Shimoi,” Takashi Watanabe,” Katsuhiro Maeda,™* Steven J. Geib,?

Dennis P. Curran*® and Tsuyoshi Taniguchi*'

fGraduate School of Natural Science and Technology and ‘Nano Life Science Institute (WPI-

NanoLSI), Kanazawa University, Kakuma-machi, Kanazawa 920-1192, Japan
SDepartment of Chemistry, University of Pittsburgh, Pittsburgh, PA 15260, USA

curran@pitt.edu

tsuyoshi@p.kanazawa-u.ac.jp

Table of Contents
GENETAI FEMATKS. ...ttt bbb bt bt a et ettt be b S2
SYNENETIC EXPEIIMENTS. ...ttt bbbttt e bbb bbbt S3
. Thermal analysis of liquid crystalline compounds.................cooiiiiiiiiiiiiii e S26
RETEIENICES. ...ttt bbbttt b e bbbttt S33
CopiesS OF NIMIR SPBCIIA. ...ttt e e e e S34

S1


mailto:curran@pitt.edu
mailto:tsuyoshi@p.kanazawa-u.ac.jp

1. General remarks

All reactions were performed in oven-dried glassware. A pressure vessel [ACE GLASS Inc. (15 mL)]
was used in radical reactions. All reagents purchased commercially were used without further
purification unless otherwise noted. Dehydrated solvents were purchased from Kanto Chemical Co.,
Inc and Sigma-Aldrich. Thin-layer chromatography (TLC) analysis was performed by illumination
with a UV lamp (254 nm) or staining with phosphomolybdic acid (PMA) and heating. Column
chromatography was carried out on silica gel 60N (Kanto Chemical Co., Inc., spherical, neutral, 40—50
um). DSC analysis including measurement of melting points was performed on TA Instruments DSC
250. 'H, 13C, "B and '°F NMR spectra (in CDCl3) were recorded on Bruker Avance 400, JEOL JNM-
ECA 500 and JEOL JNM-ECAG600 spectrometers at 20 °C. Chemical shifts (0) are quoted relative to
tetramethylsilane ("H NMR, 6 0 ppm), the signals of the solvent (!*C NMR, CDCls: 6 77.0 ppm), boron
trifluoride diethyl ether complex ("B NMR, external standard: § 0 ppm) and hexafluorobenzene ('°F
NMR, external standard: § —164.90 ppm). The resonances for carbons bonded to boron in the *C NMR
spectra were weak and not often observed. Coupling constants (J) are given in Hz. Multiplicities are
indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet) or br (broadened). IR
spectra were recorded with a JASCO Fourier Transform IR-460 spectrometer. Mass spectra were
recorded on JEOL JMS-T100TD (direct analysis in real time, DART). Polarizing optical microscopy
(POM) images were recorded on Olympus BX53F polarizing microscope.

S2



2. Synthetic experiments
Starting materials and reagents:

Me /”Bu
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1,3-Dimethylimidazol-2-ylidene borane (2)! and 1-butyl-3-methylimidazol-2-ylidene borane (13)?

was prepared according to the established procedure.

Di-tert-butyl peroxide (-BuOO#-Bu, DTBP) was purchased from nakalai tesque Inc.
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la—d, 1f—j, 11, 1m—p, 12a,b and 16a,b were commercially available from some suppliers.

1k* was prepared according to methods previously reported.

le was prepared as shown below.

(2,3,5,6-Tetrafluoro-1,4-phenylene)bis(methylene) diacetate (1e).
To a solution of commercially available 2,3,5,6-Tetrafluoro-1,4-benzenedimethanol (1.00 g, 4.75
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mmol) in CH2Cl, (24 mL), pyridine (1.88 g, 23.8 mmol) and acetic anhydride (2.43 g, 23.8 mmol)
were slowly added at room temperature. After the mixture was stirred for 21 h at the same temperature,
1 M HCI aq. solution was added to the reaction solution, and the mixture was extracted with CH>Cl»
three times. The combined organic phase was successively washed with a saturated NaHCO; aq.
solution and brine, and dried over Na>SOa. After the solvent was evapolated, the residue was purified
by silica gel chromatography (eluent: n-hexane/EtOAc, 90:10) to give 1e (743 mg, 2.53 mmol, 53%
yield) as a white solid (mp: 78.6-79.8 °C).

IH NMR (600 MHz, CDCla): 6 5.22 (s, 4H), 2.10 (s, 6H).

13C NMR (150 MHz, CDCla): ¢ 170.2, 144.2-146.0 (m including a large d, Jc_r = 253 Hz), 115.1-
115.3 (m), 53.6, 20.6.

19F NMR (564 MHz, CDCls): 6 —145.75.

IR (CHCl3, cm™): Vmax 1747, 1494, 1223

HRMS (DART+): calcd for C12H14FaNO4 [M+NH,] 312.0859, found 312.0864.
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Optimization of the reaction of hexafluorobenzene (1a) with NHC-borane 2:

The amounts of NHC-borane 2 and DTBP and concentration of the substrates significantly affected to
yield of product 4a (Table S1, entries 1-4). In the reaction of 1a, PhCF3 was not a good solvent (entry
5). We found that the reaction occurred at 120 °C in the absence of the initiator (entry 6), suggesting
that a non-radical pathway might compete (e.g., ionic hydroboration induced by hydride transfer to
hexafluorobenzene). But the reaction was very sluggish, so the radical mechanism would be a main

pathway.

Table S1. Reaction of hexafluorobenzene (1a) and diMe-Imd-BHj3 (2)“

F
F Me ‘BUOOBuU Me F F
F F N Na,COs3 (3 equiv) N .
E E ’ [N>_BH3 benzene [N>_BH2 F
\ 120°C, 6 h \ F
F Me Me
1a 2 4a
entry 2 ‘BuOO'Bu conc. of 1a yield®
(equiv) (equiv) (M) (%)
1 1.5 0.5 0.5 35
2 1.5 1.0 0.5 40
3 1.5 1.0 0.2 58
4 2.0 1.0 0.2 66°
59 2.0 1.0 0.2 47
6° 2.0 0 0.5 11

“Conditions: 1a (0.4 mmol), 2 (0.6—0.8 mmol), DTBP (0—0.4 mmol), NaCOs3 (1.2 mmol) in benzene
(0.8-2.0 mL) at 120 °C in a sealed tube. “Yield estimated by '"H NMR analysis of the crude product
(internal standard: dimethyl sulfone). Yield isolated by silica gel chromatography. “Benzotrifluoride

(PhCF3;) was used as a solvent. “The reaction was conducted for 48 h in the absence of NaxCOs.

General procedure 1 (GP1):

A mixture of polyfluoroarene (0.40 mmol), NHC-borane 2 (88.0 mg, 0.80 mmol), di-tert-butyl
peroxide (58.5 mg, 74 uL, 0.40 mmol) and Na>CO3z (127 mg, 1.20 mmol) in benzene or
benzotrifluoride (2 mL) was heated for given time (see below for details) at 120 °C (oil bath) in a
sealed pressure tube. After the solvent was removed under reduced pressure, the crude product was
purified by silica gel chromatography (eluent: n-hexane/EtOAc, see below for details) to give the
corresponding B-aryl NHC-borane product.
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General procedure 2 (GP2):

A mixture of polyfluoroarene (0.40 mmol), NHC-borane 2 (132.0 mg, 1.20 mmol) and di-tert-butyl
peroxide (87.7 mg, 0.11 mL, 0.60 mmol) in benzotrifluoride (0.8 mL) was heated for given time (see
below for details) at 120 °C (oil bath) in a sealed pressure tube. After the solvent was removed under
reduced pressure, the crude product was purified by silica gel chromatography (eluent: n-
hexane/EtOAc, see below for details) to give the corresponding B-aryl NHC-borane product.

Cautions:

DTBP is a high-energy compound and sensitive to heating and shock. In addition, the present
reaction causes high pressure due to heating of the reaction mixture in a sealed tube and because
the present reaction generates HF, which is then quenched by NHC-boranes or Na:COs to
generate H2 and CO: gas. Therefore, appropriate precautions against explosion (e.g., use of a

safety shield and tougher pressure tubes) should be paid, especially in large scale reactions.

Experimental details and analytical data for synthesized compounds:

=
F F
NMe ] "4 3
[ »—BH; F ©

N F &

Me 4a I =
CCDC 1982156

(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(perfluorophenyl)dihydroborate (4a).
Hexafluorobenzene (1a) (74.4 mg, 46 uL, 0.40 mmol) was used according to GP1.
Reaction time: 6 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
72.3 mg, 0.262 mmol, 66% yield.
White solid, mp: 85.8-87.8 °C.
The crystal for X-ray crystallography was grown from a n-hexane/ethyl acetate solution.

'H NMR (400 MHz, CDCls): 6 6.86 (s, 2H), 3.76 (s, 6H), 2.19 (2H, br-q, Ju_s = 89 Hz).

13C NMR (100 MHz, CDCls): § 167.1-168.7 (m), 146.5-149.0 (m a including large d, Jc_r = 230 Hz),
136.7-139.5 (m including a large d, Jc_r = 244 Hz), 135.3-138.2 (m including a large d, Jcr = 248
Hz), 120.6, 35.9, 29.7.

1B NMR (128 MHz, CDCls): 6 -32.69 (t, Js-u = 89 Hz).

F NMR (376 MHz, CDCls): 6 -136.28 (d, J = 20.8 Hz, 2F), -165.04 (t, J = 20.1 Hz, 1F), -168.36 -
-168.21 (m, 2F).

IR (CHCl3, cm™): Vmax 2367, 1508, 1464.
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HRMS (DART+): calcd for C11H14BFsNa [M+NH,] 294.1201, found 294.1197.

.
Me ]
N F 0
[>_BH2 Ho o @
N F
\
Me " !
5a !

CCDC 1982157
(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(2,3,4,5,6,6-hexafluorocyclohexa-1,4-dien-1-
yl)dihydroborate (5a).

A mixture of hexafluorobenzene (1a) (74.4 mg, 46 pL, 0.40 mmol), NHC-borane 2 (66.0 mg, 0.60
mmol) and di-tert-butyl peroxide (29.2 mg, 37 uL, 0.20 mmol) in benzene (0.8 mL) was heated for 4
h at 120 °C (oil bath) in a sealed pressure tube. After the solvent was removed under reduced pressure,
the crude product was purified by silica gel chromatography (eluent: n-hexane/EtOAc, 70:30) to give
an inseparable mixture (71.3 mg, ca. 65%) of 4a and 5a (30/70) as a white solid. Recrystallization (two
times) from a n-hexane/ethyl acetate solution gave pure 5a as colorless crystals (mp: 116.2-119.2 °C).

'H NMR (400 MHz, CDCls): 6 6.86 (s, 2H), 5.42 (br-d, Ju_r = 52 Hz, 1H), 3.76 (s, 6H), 1.93 (br-q,
Ju-s = 89 Hz, 2H).

13C NMR (100 MHz, CDCls): 6 152.1 (dt. Jc_r = 248, 14.4 Hz), 138.5-142.0 (m including a large d,
Jcr =274 Hz), 137.7-140.9 (m including a large d, Jc-r = 264 Hz), 120.6, 113.1-118.1 (m including
alarge t, Jc_r = 229 Hz), 79.6 (ddd. Jc_r = 175, 37.6, 24.6 Hz), 36.0.

1B NMR (128 MHz, CDCls): § —-33.32 (t, Js-u = 89 Hz).

F NMR (376 MHz, CDCls): 6 -98.31 (d, J = 302 Hz, 1F), -101.15 (d, J = 302 Hz, 1F), -115.77 (d,
J=30.5 Hz, 1F), -150.15 (tt, J = 17.1, 5.5 Hz, 1F), ~160.65 - —~160.53 (m, 1F), —~189.08 - —188.69 (m,
1F).

IR (CHCls, cm™): vimax 2374, 1770, 1672, 1485, 1315, 1227.

HRMS (DART+): calcd for C11H1sBFeN3s [M+NH4] 314.1263, found 314.1257.
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Reaction of 1a with NHC-BDs3 (2-d3):

F
Me F F
N
. [ >-BD3 F
Me ‘BUOO'Bu N F
F F N (0.5 equiv) Me 4a-d,
+
+ [ >—BD3 —_— +
F F N benzene F
L Me 120 °C, 4 h Me R F
1a 2dy 27% yield N
(0.5 M) (90% D, 1.5 equiv) (4a-d,/5a-ds, 7/93) [ >—BD2 D
” h
Me 5a-g,
80% D

According to GP1 (reaction time: 4 h) in the absence of Na,COs, 1a (37.2 mg, 0.20 mmol), 2-d3 (33.9
mg, 0.30 mmol, 90% D) and DTBP (14.6 mg, 18.5 uL, 0.10 mmol) were used in benzene (0.4 mL),
and an inseparable mixture (16.0 mg, ca. 27%) of 4a-d, and 5a-ds (ca. 7/93 from the *F NMR
spectrum) was obtained as a white solid. The D/H ratio was estimated at 80/20 from the 'H NMR
spectrum.

5a-da:

'H NMR (400 MHz, CDCls): 6 6.86 (s, 2H), 5.42 (br-d, Ju_r = 52 Hz, 0.2H), 3.76 (s, 6H).

1B NMR (128 MHz, CDCls): 6 —33.56 (br).

F NMR (376 MHz, CDCls): 6 -98.33 (d, J = 302 Hz, 1F), -101.15 (d, J = 302 Hz, 1F), -115.79 (d,
J =30.5 Hz, 1F), -150.34 - -150.11 (m, 1F), -160.63 - -160.47 (m, 1F), -189.11 - —188.72 (m, ca.
0.2F, for C(H)F), —189.68 - —189.39 (m, ca. 0.8F, for C(D)F).

HRMS (DART+): calcd for C11H12D3BFeN3 [M+NH4] 317.1452, found 317.1458.

5 i

L\/N\Me
(inseparable, 40/60) 4b’
(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(2,3,4,6-tetrafluoro-5-methylphenyl)dihydroborate (4b)
and (1,3-dimethyl-1H-imidazol-3-ium-2-yl)(2,3,5,6-tetrafluoro-4-methylphenyl)dihydroborate
(4b”)
Pentafluorotoluene (1b) (72.8 mg, 0.40 mmol) was used according to GP2 [but PhCF3 (2.0 mL) and
Na>,CO3 (127 mg, 1.20 mmol) were used].
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Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

52.6 mg, 0.193 mmol, 48% vyield (4b/4b’, 40/60). [Very small amounts of dearomatized products are
detected in NMR spectra]

White solid, mp: 68.6-73.2 °C (dec.).

'H NMR (600 MHz, CDCls): 6 6.84 (s, 2H for 4b and 2H for 4b’), 3.763 (s, 6H, for 4b’), 3.760 (s,
6H, for 4b), 1.96-2.44 (m, 2H for 4b and 2H for 4b”), 2.18 (t, Ju_r = 1.2 Hz, 3H, for 4b”), 2.09 (dd,
Jur = 3.6, 1.8 Hz, 3H, for 4b).

13C NMR (100 MHz, CDCls): ¢ 156.5-159.1 (m including a large d, Jcr = 224 Hz, for 4b),
149.5-152.3 (m including a large d, Jc—r = 233 Hz, for 4b), 147.8 (dt, Jc_r = 231, 14.5 Hz, for 4b’),
145.6-148.3 (m including a large d, Jc_r = 233 Hz, for 4b), 143.2-145.9 (m including a large d, Jc—r
= 246 Hz, for 4b”), 135.2-138.0 (m including a large d, Jc_r = 248 Hz, for 4b), 120.5 (for 4b’), 120.4
(for 4b), 111.0 (t, Jc—r = 19.5 Hz, for 4b’), 108.0-108.5 (m, for 4b), 35.9 (for 4b and 4b”), 7.3 (for
4b*), 7.2 (for 4b).

1B NMR (128 MHz, CDCls): § -32.53 (t, Js-u = 89 Hz).

F NMR (376 MHz, CDCls): 6 -115.12 (s, 1F, for 4b), —~134.56 (d, J = 20.8 Hz, 1F, for 4b), -138.37
(s, 2F, for 4b°), —147.77 (d, J = 20.8 Hz, 1F, for 4b), —150.37 (q, J = 12.9 Hz, 2F, for 4b’), -172.53
(td, J=21.1, 12.8 Hz, 1F, for 4b).

IR (CHCl3, cm™): Vmax 2356, 1484, 1448.

HRMS (DART+): calcd for C12H12BF4N2 [M—H] 271.1030, found 271.1025.

F F
Me F F
i I

[ >—BH; F
N F F
Me 4c

(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(perfluoronaphthalen-2-yl)dihydroborate (4c).
Octafluoronaphthalene (1¢) (108.8 mg, 0.40 mmol) was used according to GP1.

Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

57.8 mg, 0.160 mmol, 40% yield. [A very small amounts of a regioisomer (tentative) was detected in
NMR spectra along with dearomatized products (4c/regioisomer is >95/5)]

White solid, mp: 156.8-163.0 °C (dec.).

IH NMR (600 MHz, CDCls): § 6.89 (s, 2H), 3.80 (s, 6H), 2.33 (br-g, J = 88 Hz, 2H).
13C NMR (100 MHz, CDCls): § 149.9-154.7 (m, 2C), 136.2-142.4 (m, 6C), 120.7, 107.7-109.9 (m
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including a large d, Jcr = 193 Hz), 36.0.

1B NMR (128 MHz, CDCls): 6 —32.30 (t, Js-u = 89 Hz) [regioisomer (tentative): § —29.38 (t, Js-n =
88 Hz)].

19F NMR (376 MHz, CDCls): 6 ~113.88 (d, J = 72.1 Hz, 1F), —128.84 (s, 1F), —149.34 (dt, J = 70.7,
16.0 Hz, 1F), ~151.65 (dt, J = 56.4, 16.0 Hz, 1F), —156.53 (dt, J = 55.3, 19.2 Hz, 1F), ~161.85 (t, J =
18.0 Hz, 1F), -162.94 - —162.76 (m, 1F)

IR (CHCl3, cm™): vimax 2364, 1667, 1635, 1519, 1490, 1394, 1273.

HRMS (DART+): calcd for C1sHoBF7N2 [M—H] 361.0747, found 361.0737.

Me
Me F F
N
[ >—BH; F
N\ Me
Me 44
(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(2,4,5-trifluoro-3,6-dimethylphenyl)dihydroborate (4d).
2,3,5,6-Tetrafluoro-p-xylene (1d) (71.3 mg, 0.40 mmol) was used according to GP2.
Reaction time: 24 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
54.2 mg, 0.202 mmol, 51% vyield (in PhCF3)
57.0 mg, 0.213 mmol, 53% yield (in benzene).
White solid, mp: 131.1-133.8 °C.

'H NMR (400 MHz, CDCls): 6 6.82 (s, 2H), 3.67 (s, 6H), 2.33 (m, Ju_r = 2.8 Hz, 3H), 2.17 (br-q, Ju-
B =87 Hz, 2H), 2.04 (s, 3H).

13C NMR (100 MHz, CDCls): ¢ 157.2-159.7 (m including a large d, Jc_r = 229 Hz), 145.1-147.7 (m
including a large d, Jc-r = 243 Hz), 127.2 (dd, Jcr = 13.7, 10.9 Hz), 120.2, 109.4 (dd, Jc-r = 29.6,
15.9 Hz), 35.9, 13.6, 7.4.

1B NMR (128 MHz, CDCls): § -30.58 (t, Js-u = 87 Hz).

F NMR (376 MHz, CDCls): 6 -118.47 (s, 1F), -150.00 (d, J = 20.8 Hz, 1F), -151.68 (t, J = 18.7 Hz,
1F).

IR (CHCls, cm™): vimax 2326, 1473, 1417, 1242,

HRMS (DART+): calcd for C13H1sBF3N2 [M—H] 267.1280, found 267.1279.

S10



OAc

Me F 2
N
[ >—BH; F
N
Me AcO
4e

(2,5-Bis(acetoxymethyl)-3,4,6-trifluorophenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-
yl)dihydroborate (4e).

(2,3,5,6-Tetrafluoro-1,4-phenylene)bis(methylene) diacetate (1e) (117.7 mg, 0.40 mmol) was used
according to GP2.

Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

77.3 mg, 0.201 mmol, 50% vyield.

White solid, mp: 136.9-138.9 °C.

IH NMR (400 MHz, CDCls): & 6.84 (s, 2H), 5.406 (d, Ju_r = 2.4 Hz, 2H), 5.08 (s, 2H), 3.67 (s, 6H),
2.11 (br-q, Jis = 88 Hz, 2H), 2.039 (s, 3H), 2.033 (s, 3H).

13C NMR (100 MHz, CDCls): ¢ 170.8, 170.6, 158.6 (d, Jc_r = 233 Hz), 145.1-148.0 (m including a
large d, Jc_r = 246 Hz), 128.6 (dd, Jcr = 13.7, 8.7 Hz), 120.4, 111.6 (dd, Jc_r = 27.4, 14.4 Hz), 59.6,
54.8, 36.0, 20.9, 20.8.

B NMR (128 MHz, CDCls): § —31.72 (t, Js_1 = 88 Hz).

19F NMR (376 MHz, CDCls): 6 ~116.46 (s, 1F), ~147.97 (d, J = 20.8 Hz, 1F), ~150.24 (t, J = 18.7 Hz,
1F).

IR (CHCls, cm™): Vimax 2342, 1736, 1474, 1232.

HRMS (DART): calcd for C17H1sBFaN204 [M—H] 383.1390, found 383.1388.

ve F F
[)—BH F
N

2

Me  4f

(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(2,4,5-trifluorophenyl)dihydroborate (4f).
1,2,4,5-Tetrafluorobenzene (1f) (60.0 mg, 0.40 mmol) was used according to GP2.
Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

42.4 mg, 0.177 mmol, 44% yield [NMR yield (internal standard: dimethyl sulfone): 60%].
White solid, mp: 68.4-72.0 °C.
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IH NMR (600 MHz, CDCls):6 7.11 (br, 1H), 6.84 (s, 2H), 6.61-6.65 (m, 1H), 3.74 (s, 6H), 2.21 (br-
q, Jus = 87 Hz, 2H).

13C NMR (100 MHz, CDCl3): 6 160.3 (dd, Jcr = 233, 7.2 Hz), 147.4 (dt, Jcr = 242, 14.4 Hz),
145.1-147.7 (m including a large d, Jc—r = 238 Hz), 123.7 (t, Jc—r = 15.1 Hz), 120.4. 103.3 (dd, Jcr =
33.0, 18.8 Hz), 36.0.

118 NMR (192 MHz, CDCls): 6 —28.23 (t, J n = 89 Hz).

19F NMR (376 MHz, CDCl3): § ~112.72 (s, 1F), —144.77 (dt, Jp-u = 21.1, 9.8 Hz 1F), ~150.47 - —
150.32 (m, 1F).

IR (CHCls, cm™): Vimax 2332, 1495, 1391.

HRMS (DART+): calcd for C11H11BFsN, [M—H] 239.0967, found 239.0956.

F F
Me

F F N+ -

; + [ >—BH; F

Me, B2 N F

N—_‘< Me 49'
K/N\Me

4g

(inseparable, 85/15)

(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(2,3,5-trifluorophenyl)dihydroborate (4g) and
(1,3-dimethyl-1H-imidazol-3-ium-2-yl)(2,4,6-trifluorophenyl)dihydroborate (4g”).
1,2,3,5-Tetraflurobenzene (1g) (60.0 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

65.8 mg, 0.274 mmol, 69% yield (4g/4g’, 85/15) [in PhCF3].

37.6 mg, 0.157 mmol, 39% yield (4g/4g’, 85/15) [in benzene].

White solid, mp: 55.6-63.7 °C (dec.).

'H NMR (400 MHz, CDCls): 6 6.86 (s, 2H, for 4g°), 6.83 (s, 2H, for 4g), 6.79-6.87 (m, 1H, for 4g’),
6.53-6.60 (m, 1H, for 4g’), 6.41-6.49 (m, 2H, for 4q), 3.76 (s, 6H, for 4g), 3.75 (s, 6H, for 4g), 2.26
(2H, br-q, Ju-s = 87 Hz, for 4g”), 2.17 (2H, br-q, Ju-s = 87 Hz, for 4g).

13C NMR (150 MHz, CDCls): 6 165.9 (ddd, Jcr = 238, 20.0, 14.4 Hz, for 4g), 160.8 (dt, Jc_r = 241,
15.9, Hz for 4g), 120.5 (for 4g’), 120.3 (for 49), 98.5 (dd, Jcr = 36.1, 23.9 Hz, for 4g), 36.0 (for 4g”),
35.9 (for 4g), aromatic signals of 4g” were not detected due to the small amount.

1B NMR (192 MHz, CDCls): § —29.00 (t, Js-u = 87 Hz, for 4g”), —33.68 (t, Js_u = 87 Hz, for 4g).
F NMR (376 MHz, CDCls): 6 —103.71 (s, 2F, for 4g), —119.69 - -119.61 (m, 1F, for 4g), -122.51
(dt, Jr-u = 16.5, 8.3 Hz, 1F, for 4g’), —140.58 (dd, J = 24.8, 10.9 Hz, 1F, for 4g”), —142.42 (s, 1F, for
4g’).
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IR (CHCls, cm™): Vimax 2348, 1622, 1587, 1484, 1410.
HRMS (DART+): calcd for C11H11BFsN2 [M—H] 239.0967, found 239.0956.

CF;

F F

Me. ;<BH2
R/N\Me
4h
(2,6-Difluoro-4-(trifluoromethyl)phenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate
(4h).
1,2,3-Trifluoro-5-(trifluoromethyl)benzene (1h) (82.5 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
87.1 mg, 0.300 mmol, 75% yield.
White solid, mp: 59.0-62.6 °C.

2 mmol scale reaction:

A mixture of 1h (412.5 mg, 2.0 mmol), NHC-borane 2 (659.8 mg, 6.0 mmol) and di-tert-butyl peroxide
(438.7 mg, 0.56 mL, 3.0 mmol) in benzotrifluoride (2.0 mL) was heated for 12 h at 120 °C (oil bath)
in a sealed pressure tube. After the solvent was removed under reduced pressure, the crude product
was purified by silica gel chromatography (eluent: n-hexane/EtOAc, 70:30) to give 4h (360.1 mg, 1.24

mmol, 62%) as a white solid.

'H NMR (600 MHz, CDCls): 6 6.91-6.95 (m, 2H), 6.85 (s, 2H), 3.76 (s, 6H), 2.22 (br-q, Jus = 89
Hz, 2H).

13C NMR (100 MHz, CDCls): 6 166.1 (dd, Jcr = 239, 16.6 Hz), 128.0-129.3 (m), 123.6 (q, Jc-F =
270 Hz), 120.5, 107.0-107.5 (m), 36.0.

1B NMR (192 MHz, CDCls): 6 —32.59 (t, Js-n = 89 Hz).

F NMR (376 MHz, CDCls): 6 -65.53 (s, 3F), —103.63 (s, 2F).

IR (CHCls, cm™): viax 2355, 1564, 1484, 1410, 1339, 1230, 1168, 1126, 1082.

HRMS (DART+): calcd for C12H1:1BFsN2 [M—H] 289.0935, found 289.0942.
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\N‘j<
QQ/N\Me
4i

(2,6-Difluoro-4-(methoxycarbonyl)phenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate
(41).
Methyl-3,4,5-trifluorobenzoate (1i) (75.3 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.
Eluent in chromatography: n-hexane/EtOAc, 65:35.
50.0 mg, 0.189 mmol, 47% yield.
White solid, mp: 134.6-138.6 °C.

IH NMR (400 MHz, CDCls): 6 7.30-7.36 (m, 2H), 6.84 (s, 2H), 3.87 (s, 3H), 3.74 (s, 6H), 2.24 (br-q,
Ju s = 88 Hz, 2H).

13C NMR (100 MHz, CDCl3): 5 166.2 (t, Jc ¢ = 3.6 Hz), 166.0 (dd, Jc ¢ = 238, 16.6 Hz), 128.5 (t, Jc_
¢ =10.1 Hz), 120.4, 110.9-111.2 (m), 50.1, 36.0.

1B NMR (128 MHz, CDCls): § —32.41 (t, Js 1 = 88 Hz).

19F NMR (376 MHz, CDCls): § ~105.44 (s, 2F).

IR (CHCls, cm™): Vimax 2348, 1720, 1556, 1484, 1403, 1307, 1229.

HRMS (DART+): calcd for C13H1sBF2NsO2 [M+NH,] 298.1538, found 298.1537.

CN

F F

Me\N/+<BH2
R/N\Me

4j
(4-Cyano-2,6-difluorophenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate (4j).
4-Cyano-1,2,3-trifluorobenzene (1j) (62.8 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.
Eluent in chromatography: n-hexane/EtOAc, 65:35.
66.5 mg, 0.269 mmol, 67% vyield.
White solid, mp: 113.0-116.0 °C.
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'H NMR (400 MHz, CDCls): 6 6.92-6.99 (m, 2H), 6.87 (s, 2H), 3.74 (s, 6H), 2.21 (br-q, Ju_s = 87
Hz, 2H).

13C NMR (100 MHz, CDCls3): 6 166.0 (dd, Jc-r = 240 Hz), 120.6, 118.1 (d, Jcr = 4.2 Hz), 113.6-113.9
(m), 108.9 (t, Jcr = 13.0 Hz), 36.0.

1B NMR (128 MHz, CDCls): 6 —32.52 (t, Js-u = 89 Hz).

F NMR (376 MHz, CDCls): 6 -99.83 (s, 2F).

IR (CHCls, cm™): vimax 2349, 2229, 1544, 1485, 1407, 1299.

HRMS (DART+): calcd for C12H16BF2N4 [M+NH4] 265.1436, found 265.1444.

Ph

F F

R/N\Me

4k
(3,5-Difluoro-[1,1'-biphenyl]-4-yl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate (4k).
3.4,5-Trifluoro-1-1"-biphenyl (1k) (83.3 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
84.7 mg, 0.284 mmol, 71% vyield [A very small amount of a regioisomer (tentative) was detected in
NMR spectra (4k/regioisomer is >95/5)].
White solid, mp: 55.0-64.9 °C (dec.).

IH NMR (400 MHz, CDCla): 6 7.51-7.54 (m, 2H), 7.37-7.41 (m, 2H), 7.27-7.32 (m, 1H), 6.92-6.97
(m, 2H), 6.80 (s, 2H), 3.76 (s, 6H), 2.26 (br-q, Ju_s = 88 Hz, 2H).

13C NMR (100 MHz, CDCls): 6 166.7 (dd, Jc 5 = 237.6, 17.4 Hz), 139.9, 139.5 (t, Jcr = 10.5 Hz),
128.7, 127.3, 126.6, 120.3, 108.3-108.6 (m), 35.9.

1B NMR (128 MHz, CDCls): 6 —32.45 (t, Js-u = 88 Hz) [regioisomer (tentative): —27.91 (t, Js-u = 88
Hz)].

19F NMR (376 MHz, CDCls): 6 —106.12 (s, 2F).

IR (CHCl3, cm™): vmax 2346, 1540, 1484, 1444, 1398, 1232.

HRMS (DART+): calcd for C17H16BF2N203 [M—H] 297.1375, found 297.1370.
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Me. . BH:

v
R/N\Me
4
(2,6-Difluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)(1,3-dimethyl-1H-imidazol-
3-ium-2-yl)dihydroborate (4l).
3.,4,5-Trifluoro-1-phenylboronic acid pinacol ester (11) (103.2 mg, 0.40 mmol) was used according to
GP2.
Reaction time: 21 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
65.8 mg, 0.189 mmol, 47% yield.
White solid, mp: 170.0-174.3 °C.

IH NMR (400 MHz, CDCls): 6 7.06-7.12 (m, 2H), 6.80 (s, 2H), 3.73 (s, 6H), 2.23 (br-q, Ju_s = 87
Hz, 2H), 1.31 (s, 12H).

13C NMR (100 MHz, CDCls): 5 166.2 (dd, Jc ¢ = 238, 15.1 Hz), 126.4-128.4 (m),120.3, 115.4 (dd,
Jer=21.1, 8.7 Hz), 83.7, 35.9, 24.8.

1B NMR (128 MHz, CDCl3): 6 30.30 (br-s), —32.45 (t, Js_u = 87 Hz).

19F NMR (376 MHz, CDCls): § -107.13 (s, 2F).

IR (CHCls, cm™): Vimax 2349, 1481, 1392, 1356.

HRMS (DART): calcd for C17H23BF2N202 [M—H] 347.1914, found 347.1923.

(separable)

CCDC 1982158
(2,6-Difluorophenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate (4m) and (2,2",4,4'-
tetrafluoro-[1,1'-biphenyl]-3,3'-diyl)bis((1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate)
(4m”).
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1,2,3-Trifluorobenzene (1m) (52.8 mg, 0.40 mmol) was used according to GP2.
Reaction time: 12 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30 then 50:50.

The first elution gave 4m.
45.4 mg, 0.205 mmol, 51% vyield.
White solid, mp: 67.3-89.3 °C (dec.).

'H NMR (600 MHz, CDCls): 6§ 6.96-7.01 (m, 1H), 6.82 (s, 2H), 6.65-6.70 (m, 2H), 3.76 (s, 6H), 2.23
(br-g, Ju-s = 89 Hz, 2H).

13C NMR (100 MHz, CDCls): 6 166.5 (dd, Jc-r = 238, 16.6 Hz), 125.9 (t, Jcr = 10.9 Hz), 120.3,
109.7-110.0 (m), 35.9.

1B NMR (192 MHz, CDCls): § -32.53 (t, Js-u = 89 Hz).

9F NMR (376 MHz, CDCls): 6 —-106.22 (s, 2F).

IR (CHCls, cm™): vimax 2343, 1540, 1484, 1444, 1398, 1232.

HRMS (DART+): calcd for C11H12BF2N2 [M—H] 221.1062, found 221.1067.

The second elution gave 4m’.

30.6 mg, 0.0691 mmol (0.138 mmol for a monomer), 35% vyield.

Off-white solid, mp: 211.6-216.9 °C.

The crystal for X-ray crystallography was grown from a toluene/CHCI; solution.

IH NMR (400 MHz, CDCls): 6 6.95-7.01 (m, 1H), 6.79 (s, 2H), 6.71 (t, J = 8.0 Hz, 1H), 3.75 (s, 6H),
2.25 (br-q, Jus = 87 Hz, 2H).

13C NMR (100 MHz, CDCls): 6 165.8 (dd, Jc ¢ = 236, 15.2 Hz), 162.9 (dd, Jc_r = 243, 18,8 Hz), 128.0
(d, Je_r = 10.1 Hz), 120.25, 119.1-119.5 (m), 109.5 (d, Jc_r = 27.4 Hz), 36.0.

1B NMR (128 MHz, CDCls): § —32.33 (t, Js_1 = 87 Hz).

19F NMR (376 MHz, CDCls): § ~109.86 (s, 2F), ~110.23 (s, 2F).

IR (CHCls, cm™): vimax 2349, 1597, 1576, 1483, 1448, 1407, 1234.

HRMS (DART+): calcd for CazHa3B2FaN4 [M—H] 441.2045, found 441.2036.
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Sy i

K/N\Me

(inseparable, 75/25)
(2,5-Difluorophenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate (4n) and
(2,4-difluorophenyl)(1,3-dimethyl-1H-imidazol-3-ium-2-yl)dihydroborate (4n).
1,2,5-Trifluorobenzene (1n) (52.8 mg, 0.40 mmol) was used according to GP2.
Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.
28.4 mg, 0.129 mmol, 32% vyield (4n/4n’, 75/25).
Colorless oil.

'H NMR (400 MHz, CDCls): 6 7.31 (br, 1H, for 4n°), 7.01 (br, 1H, for 4n), 6.83 (s, 2H, for 4n), 6.81
(s, 2H, for 4n°), 6.62-6.73 (m, 2H for 4n and 1H for 4n”), 6.54 (td, J = 9.4, 2.3 Hz, 1H for 4n”), 3.735
(s, 6H, for 4n), 3.729 (s, 6H, for 4n”), 2.26 (br-q, Ju_s = 87 Hz, 2H for 4n and 2H for 4n°).

13C NMR (100 MHz, CDCls): 6 165.8 (dd, Jc-r = 238, 10.9 Hz, for 4n°), 162.0 (d, Jc—r = 230 Hz, for
4n), 161.2 (dd, Jc—r = 241, 13.0 Hz, for 4n°), 158.7 (d, Jc_r = 241 Hz, for 4n), 137.9 (dd, Jcr = 14.2,
8.4 Hz, for 4n”), 122.8 (dd, Jc_r = 19.6, 13.1 Hz, for 4n),120.3 (for 4n), 120.3 (for 4n”), 114.1 (dd, Jc-
r = 30.5, 8.0 Hz, for 4n), 111.6 (dd, Jc_r = 24.3, 9.1 Hz, for 4n), 109.9 (d, Jc_r = 18.2 Hz, for 4n’),
101.8 (dd, Jc—r = 31.2, 24.0 Hz, for 4n”), 36.0 (for 4n and 4n”).

11B NMR (128 MHz, CDCls): § —27.98 (t, Js-u = 87 Hz, for 4n), -28.13 (t, Js-u = 86 Hz, for 4n°).
F NMR (376 MHz, CDCls): 6 —106.39 (s, 1F, for 4n’), -117.13 (s, 1F, for 4n), -121.08 - —120.99
(m, 1F, for 4n’), -126.20 - — 126.09 (m, 1F, for 4n).

IR (CHCls, cm™): vimax 2322, 1466, 1232, 1169.

HRMS (DART+): calcd for C11H17BF2N3 [M+NH4] 240.1484, found 240.1476.

Unsuccessful reactions of 10 and 1p:

After 1,3,5-trifluorobenzene (10) (52.8 mg, 0.40 mmol) and difluorobenzene (1p) (45.6 mg, 0.40
mmol) were reacted for 24 h according to GP1, respectively, 'H and "B NMR analyses of the crude
product were performed, and a very small amount of the corresponding borylated product was detected

in both cases.
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Synthesis of liquid crystalline compounds:

14a
(1,3-Dimethyl-1H-imidazol-3-ium-2-yl)(3,5-difluoro-4'-((trans, trans)-4'-pentyl-[1,1'-
bi(cyclohexan)]-4-yl)-[1,1'-biphenyl]-4-yl)dihydroborate (14a).
12a (177.0 mg, 0.40 mmol) was used according to GP2.
Reaction time: 24 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
63.0 mg, 0.118 mmol, 30% vyield, white solid. [A very small amount of a regioisomer (tentative) was
detected in NMR spectra (14a/regioisomer, >95/5)]

IH NMR (400 MHz, CDCls): § 7.45 (app. d, J = 8.0 Hz, 2H), 7.23 (app. d, J = 8.4 Hz, 2H), 6.89-6.96
(m, 2H), 6.82 (s, 2H), 3.78 (s, 6H), 0.82-2.58 (M, 33H).

13C NMR (100 MHz, CDCl3): 5 166.8 (dd, Jc 5 = 236, 18.0 Hz), 147.2, 139.6 (t, Jcr = 10.1 Hz), 137.4,
127.2, 126.5, 120.3, 108.1-108.4 (m), 44.3, 43.5, 42.9, 37.9, 37.5, 36.0, 34.9, 33.7, 32.2, 30.4, 30.1,
26.7,22.7, 14.1.

1B NMR (128 MHz, CDCls): 6 —32.47 (t, Jg-u = 87 Hz). [regioisomer (tentative): —27.94 (t, Jg-u =
85 H2)]

19F NMR (376 MHz, CDCls): 6 —109.55 (s, 2F).

IR (CHCl3, cm™): vmax 2929, 2347, 1461, 1394, 1282, 1171.

HRMS (DART+): calcd for CasHasBF2N2 [M—H] 531.3722, found 531.3729.
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15a
(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(3,5-difluoro-4'-((trans, trans)-4'-pentyl-[1,1'-
bi(cyclohexan)]-4-yl)-[1,1'-biphenyl]-4-yl)dihydroborate (15a).
12a (177.0 mg, 0.40 mmol) and NHC-borane 13 (182.6 mg, 1.20 mmol) were used according to GP2.
Reaction time: 24 h.
Eluent in chromatography: n-hexane/EtOAc, 70:30.
147.9 mg, 0.257 mmol, 64% yield, white solid. [A very small amount of a regioisomer (tentative) was
detected in NMR spectra (15a/regioisomer, >95/5)]
DSC and POM experiments were performed using colorless crystals by recrystallization from a »n-

hexane/ethyl acetate solution.

IH NMR (400 MHz, CDCls): § 7.46 (app. d, J = 8.3 Hz, 2H), 7.23 (app. d, J = 8.3 Hz, 2H), 6.89-6.95
(m, 2H), 6.85 (d, J = 2.0 Hz, 1H), 6.83 (d, J = 2.0 Hz, 1H), 4.15 (t, J = 7.8 Hz, 2H), 3.77 (s, 3H), 0.82—
2.58 (M, 40H).

13C NMR (100 MHz, CDCl3): 5 166.7 (dd, Jc 5 = 236, 18.1 Hz), 147.2, 139.5 (t, Jcr = 10.2 Hz), 137.4,
127.2, 126.5, 120.4, 108.1-118.9 (m), 48.5, 44.3, 43.4, 42.9, 37.9, 37.5, 35.9, 34.6, 33.7, 32.4, 32.2,
30.4,30.1, 26.7, 22.7, 19.7, 14.1, 13.6.

1B NMR (128 MHz, CDCls): 6 —32.36 (t, Js-u = 86 Hz). [regioisomer (tentative): —27.92 (t, Jg-u =
85 H2)]

19F NMR (376 MHz, CDCls): 6 —106.43 (s, 2F)

IR (CHClI3, cm™): vmax 2925, 2348, 1617, 1540, 1460, 1394.

HRMS (DART+): calcd for Cs7Hs2BF2N2 [M—H] 573.4192, found 573.4198.
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(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(3,5-difluoro-4'-((trans, trans)-4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)-[1,1'-biphenyl]-4-yl)dihydroborate (15b).

12b (165.8 mg, 0.40 mmol) and NHC-borane 13 (182.6 mg, 1.20 mmol) were used according to GP2.
Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

120.0 mg, 0.220 mmol, 55% yield, white solid. [A very small amount of a regioisomer (tentative) was
detected in NMR spectra (15b/regioisomer, >95/5)]

DSC and POM experiments were performed using colorless crystals by recrystallization from a »n-

hexane/ethyl acetate solution.

IH NMR (400 MHz, CDCls): 6 7.46 (d, J = 8.3 Hz, 2H), 7.23 (d, J = 8.3 Hz, 2H), 6.89-6.95 (m, 2H),
6.85 (d, J = 2.0 Hz, 1H), 6.83 (d, J = 2.0 Hz, 1H), 4.15 (t, J = 7.6 Hz, 2H), 3.77 (s, 3H), 0.82-2.50 (m,
36H).

13C NMR (100 MHz, CDCl3): 5 168.0 (dd, Jc 5 = 236, 17.3 Hz), 147.2, 139.5 (t, Jcr = 10.1 Hz), 137.4,
127.2, 126.5, 120.4, 118.9, 108.1-108.4 (m), 48.5, 44.3, 43.4, 42.9, 39.8, 37.6, 35.9, 34.6, 33.6, 32.4,
30.4, 30.1, 20.0, 19.7, 14.4, 13.6.

1B NMR (128 MHz, CDCls): 6 —32.39 (t, Jg_u = 87 Hz). [regioisomer (tentative): —27.93 (t, Jg-u =
87 Hz)]

19F NMR (376 MHz, CDCls): 6 —106.44 (s, 2F).

IR (CHCl3, cm™): vmax 2924, 2348, 1617, 1541, 1477, 1394.

HRMS (DART+): calcd for CasHasBF2N2 [M—H] 545.3879, found 545.3865.
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(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(2,6-difluoro-4-((trans, trans)-4'-pentyl-[1,1'-
bi(cyclohexan)]-4-yl)phenyl)dihydroborate (17a).

16a (146.6 mg, 0.40 mmol) and NHC-borane 13 (182.6 mg, 1.20 mmol) were used according to GP2.
Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

97.1 mg, 0.195 mmol, 49% vyield, white solid. [A very small amount of a regioisomer (tentative) was
detected in NMR spectra (17a/regioisomer, 95/5)]

IH NMR (400 MHz, CDCls): 6 6.82 (d, J = 2.0 Hz, 1H), 6.80 (d, J = 2.0 Hz, 1H), 6.49-6.55 (m, 2H),
4.12 (t, J = 7.8 Hz, 2H), 3.74 (s, 3H), 0.80-2.52 (M, 40H).

13C NMR (100 MHz, CDCls): 6 166.3 (dd, Jc 5 = 236, 17.4 Hz), 146.8 (t, Jc_r = 9.4 Hz), 120.3, 108.0—
118.7 (m), 48.4, 43.9, 43.4, 42.9, 37.9, 37.5, 35.9, 34.4, 33.6, 32.4, 32.2, 30.3, 30.1, 26.7, 22.7, 19.7,
14.1, 13.6.

1B NMR (128 MHz, CDCls): 6 —32.45 (t, Jg-u = 85 Hz). [regioisomer (tentative): —27.93 (t, Jg-u =
86 H2)]

19F NMR (376 MHz, CDCls): 6 —107.14 (s, 2F).

IR (CHClI3, cm™): vmax 2924, 2347, 1620, 1551, 1449, 1412.

HRMS (DART+): calcd for CaHasBF2N2 [M—H] 497.3879, found 497.3874.
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17b

(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(2,6-difluoro-4-((trans, trans)-4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)phenyl)dihydroborate (17b).

16b (135.4 mg, 0.40 mmol) and NHC-borane 13 (182.6 mg, 1.20 mmol) were used according to GP2.
Reaction time: 24 h.

Eluent in chromatography: n-hexane/EtOAc, 70:30.

93.3 mg, 0.198 mmol, 50% vyield, white solid. [A very small amount of a regioisomer (tentative) was
detected in NMR spectra (17b/regioisomer, 93/7)]

IH NMR (400 MHz, CDCls): 6 6.82 (d, J = 2.0 Hz, 1H), 6.80 (d, J = 2.0 Hz, 1H), 6.49-6.55 (m, 2H),
4.11 (t, J = 7.8 Hz, 2H), 3.74 (s, 3H), 0.81-2.52 (m, 36H).

13C NMR (100 MHz, CDCls): 5 166.3 (dd, Jc_r = 236, 17.4 Hz), 146.8 (t, Jor = 9.4 Hz), 120.3, 118.7,
108.0-108.4 (m), 48.4, 43.9, 43.4, 42.9, 39.8, 37.6, 35.9, 34.4, 33.6, 32.4, 30.3, 30.1, 20.0, 19.7, 14.4,
13.6.

1B NMR (128 MHz, CDCls): 6 —32.45 (t, Js-u = 86 Hz). [regioisomer (tentative): —27.92 (t, Jg-u =
86 H2)]

19F NMR (376 MHz, CDCls): 6 ~107.13 (s, 2F).

IR (CHClI3, cm™): vmax 2924, 2347, 1620, 1550, 1449, 1412.

HRMS (DART+): calcd for CooHa4BF2N2 [M—H] 469.3566, found 469.3571.
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(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(2,6-difluoro-4-((trans, trans)-4'-pentyl-[1,1'-
bi(cyclohexan)]-4-yl)phenyl)difluoroborate (18a).

Selectfluor® (85.0 mg, 0.24 mmol) was added to a solution of 17a (39.9 mg, 0.08 mmol) in acetonitrile
(1.6 mL) at 0 °C, and the mixture was stirred for 0.5 h at 0 °C and for 3.5 h at room temperature. The
solvent was evaporated, and the residue was purified by silica gel chromatography (eluent: n-
hexane/EtOAc, 80:20) to give 18a (13.3 mg, 0.0249 mmol, 31% yield) as a white solid. DSC and POM
experiments were performed using colorless crystals by recrystallization from a n-hexane/ethyl acetate

solution.

'H NMR (400 MHz, CDCls): ¢ 6.88 (d, J = 1.8 Hz, 1H), 6.85 (d, J = 1.8 Hz, 1H), 6.53-6.59 (m, 2H),
4.21 (t, J = 7.8 Hz, 2H), 3.88 (s, 3H), 2.35 (it, J = 12.0, 3.2 Hz, 1H), 1.61-1.88 (m, 10H), 0.81-1.35
(m, 27H).

13C NMR (100 MHz, CDCl3): § 166.0 (dd, Jc—r = 240, 15.9 Hz), 150.1 (t, Jcr = 8.7 Hz), 121.8, 119.9,
109.0-109.3 (m), 48.9,44.1, 43.4, 42.8, 37.9, 37.5, 35.4, 34.2, 33.6, 32.9, 32.2, 30.2, 30.1, 26.7, 22.7,
19.7,14.1, 13.6.

1B NMR (128 MHz, CDCls): 6 3.23 (br).

¥F NMR (376 MHz, CDClz): 6 -110.73 - -110.66 (m, 2F), -156.13 (br, 2F).

IR (CHCIl3, cm™): vimax 2925, 1626, 1554, 1449, 1415.

HRMS (DART+): calcd for C31H47BF3sN2 [M—F] 515.3784, found 515.3774.
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18b

(1-Butyl-3-methyl-1H-imidazol-3-ium-2-yl)(2,6-difluoro-4-((trans, trans)-4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)phenyl)difluoroborate (18b).

Selectfluor® (53.1 mg, 0.15 mmol) was added to a solution of 17b (23.5 mg, 0.05 mmol) in acetonitrile
(1.0 mL) at 0 °C, and the mixture was stirred for 0.5 h at 0 °C and for 24 h at room temperature. The
solvent was evaporated, and the residue was purified by silica gel chromatography (eluent: n-
hexane/EtOAc, 80:20) to give 18b (13.7 mg, 0.0270 mmol, 54% yield) as a white solid. DSC and POM
experiments were performed using colorless crystals by recrystallization from a n-hexane/ethyl acetate

solution.

IH NMR (400 MHz, CDCls): 6 6.88 (d, J = 2.0 Hz, 1H), 6.85 (d, J = 2.0 Hz, 1H), 6.53-6.59 (m, 2H),
4.21 (t, J = 7.8 Hz, 2H), 3.88 (s, 3H), 2.35 (tt, J = 12.1, 3.2 Hz, 1H), 1.58-1.88 (m, 12H), 0.84-1.41
(m, 33H).

13C NMR (100 MHz, CDCls): 6 166.0 (dd, Jc_r = 238, 18.8 Hz), 150.1 (t, Jc_r = 10.1 Hz), 121.8, 119.9,
109.0-109.3 (m), 48.9, 44.1, 43.4, 42.9, 39.8, 37.6, 36.4, 34.2, 33.6, 32.9, 30.2, 30.1, 20.0, 19.7, 14.4,
13.4.

11B NMR (128 MHz, CDCls): 6 3.25 (br).

19F NMR (376 MHz, CDCls):  -110.73 - —110.66 (m, 2F), —-156.13 (br, 2F).

IR (CHCls, cm™): vimax 2925, 1625, 1552, 1449, 1414.

HRMS (DART+): calcd for C2oHa3BN20, [M—F] 487.3471, found 487.3491.
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3. Thermal analysis of liquid crystalline compounds

— 1st heating
— 1st cooling
— 2nd heating 183.7 °C (1st)
2nd cooling 185.6 °C (2nd)
229.5 °C
z | M~ — —
3 |
L 239.7 °C
—
o
I 228.9 °C
239.7 °C
Exo

! | | | |
0O 50 100 150 200 250 300

Temperature (°C)

Figure S1. DSC trace of 14a showing a monotropic mesophase upon cooling (10 °C/min).
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Figure S2. DSC trace of 15a showing enantiotropic mesophases upon heating/cooling (5 °C/min).
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Figure S4. DSC trace of 15b showing enantiotropic mesophases upon heating/cooling (5 °C/min).

Figure S5. POM images of 15b at 145 °C (left) and at 170 °C (right).
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Figure S6. DSC trace of 17a showing a monotropic mesophase upon cooling (10 °C/min).
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Figure S7. DSC trace of 17b showing a monotropic mesophase upon cooling (10 °C/min).
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Figure S8. DSC trace of 18a showing an enantiotropic mesophase upon heating/cooling (5 °C/min).
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Figure S9. POM images of 18a at 160 °C.
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Figure S10. DSC trace of 18b showing an enantiotropic mesophase upon heating/cooling (5 °C/min).

Figure S11. POM imagesof 18a at 150 °C.

S32



. References

1. Gardner, S.; Kawamoto, T. Curran, D. P. J. Org. Chem. 2015, 80, 9794-9797.

. Bolt, D. A.; Curran, D. P. J. Org. Chem. 2017, 82, 13746-13750.
. Tang, Y.; Zeng, Y.; Hu, Q.; Huang, F.; Jin, L.; Mo, W.; Sun, N.; Hu, B.; Shen, Z.; Hu, X.; Sun,
W.-H. Adv. Synth. Catal. 2016, 358, 2642—-2651.

S33



5. Copies of NMR spectra

e JEOL
S -
_ NS Solutions for [nnovation
OAc < - :
Filename = ms-375-2.jdf
Author = delta
F F Experiment = single_pulse.ex2
Sample_Id = S#418462
Solvent = CHLOROFORM-D
F F Creation_Time = 18-JAN-2019 11:19:56
Revision_Time = 6-FEB-2020 09:54:58
AcO Current Time = 6-FEB-2020 09:55:03
1e Comment = ms-375
Data Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = 1lH
Dim Units = [ppm]
Dimensions =X
Site = ECA 600
Spectrometer = JNM-ECA600
Field Strength = 14.09636928[T] (600[MHz])
X Acq Duration = 2.9097984([s]
X Domain = 1H
X Freq = 600.1723046 [MHz]
X Offset = 5[ppm]
X _Points = 32768
X_Prescans =1
X _Resolution = 0.34366642[Hz]
X Sweep = 11.26126126[kHz]
Irr Domain = 1lH
Irr Freq = 600.1723046[MHz]
Irr Offset = 5[ppm]
Tri_ Domain = 1lH
Tri_Freq = 600.1723046[MHz]
Tri_ Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation_Delay = 2[s]
Recvr_Gain = 40
Temp_Get = 18.5[dC]
X 90 _Width = 13.05[us]
X Acq_Time = 2.9097984[s]
X Angle = 45[deq]
X Atn = 2[dB]
X Pulse = 6.525[us]
Irr Mode = Off
e “J ) l Tri_Mode = Off
Dante Presat = FALSE
T T T T T T ‘ T T T T T ‘ T T T T T ‘ T T T T T T ‘ T T T T T ‘ T T T T T ‘ T T T T T T ‘ T T T T T ‘ T T T T T ‘ Initi;l Wa:l.t = 1[5]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 | Repetition_Time = 4.9097984[s]
< o
a8 3
v [
X : parts per Million : 1H
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Solutions for [nnovation

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

170.220

X : parts per Million : 13C

A S

146.015

145.977
145.938

145.881

145.833
144.330
144.253

144.186

144.157

115.289
115.251
115.175
115.136
115.079
115.060

AN

b N o b b o
80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

N ]

S g 5

NN A 8

77.211

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
X _Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

Irr Domain

Irr Freq

Irr Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width
X _Acq_Time

X _Angle

X _Atn

X Pulse
Irr_Atn_Dec
Irr_Atn Noe
Irr_Noise
Decoupling
Initial_Wait
Noe

Noe_Time
Repetition_Time

ms-375-13C-1.jdf
delta
single_pulse_dec
S#418494
CHLOROFORM-D
18-JAN-2019 11:32:59
27-JAN-2020 15:08:48
6-FEB-2020 09:56:08

= ms-375-13C

1D COMPLEX
26214

13cC

[ppm]

X

ECA 600

= JNM-ECA600

= 14.09636928[T]

(600 [MHZ])
0.69206016[s]

13c
150.91343039 [MHz]
100 [ppm]

32768

4

1.44496109[Hz]
47.34848485 [kHz]
1H

600.1723046 [MHz]
5[ppm]

FALSE

400

= 400

1.2[s]

56

19.5[dC]
10.675[us]
0.69206016[s]
30[deg]

8[dB]
3.55833333[us]
17.058[dB]
17.058[dB]
WALTZ

TRUE

1[s]

TRUE

1.2[s]
1.89206016[s]
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OAc
F F
F F
AcO
1e

JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-145.753

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

ms-375-purified-19F 1-1.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:31:58
27-JAN-2020 15:24:22
6-FEB-2020 09:56:56

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1508[K]

220
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2.00

Me

N
[N>—BH2

Me

4a

F

6.32

2.08

grease

JEOL

Solutions for [nnovation

X : parts per Million : 1H

7.262

2.303

o

0.000

Filename = KT-23-purified-1H_1-2.jdf
Author = nmrsu

Experiment = zg30

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time
Revision_Time
Current_ Time

8-JAN-2020 15:01:00
5-FEB-2020 18:20:59
5-FEB-2020 18:21:47

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 1H

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]

X_Points = 32768

X_Prescans =2

X_Sweep = 8.19672131[kHz]

Scans = 16

Temp_Get = 301.1503[K]

Filter Factor = 2440
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JEOL

Solutions for Innovation
Me F
N _ Filename = KT-23-purified-13C-re_ 1-1.jd
[ >+_BH2 Author = nmrsu
Experiment = zgpg30
P{ Sample_Id = Parameter file, TopSpin 4.0.
Me 4a Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 09:54:51
Revision Time = 27-JAN-2020 12:05:42
Current_ Time = 5-FEB-2020 18:25:00
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 11346

Temp_Get = 298.1471[K]
Filter Factor = 840

*hexane
Xgrease

*

*% *
i mwﬁ~ kﬂLﬁ J N~ r I, | |

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

= __— —

/

X FT N VOV ANV AANITT =T 0N VOXN O NT NI TATTANOVOD T T OO =)0 A © >
QA0 =NV NADNTOTADTTNOOVANRXTOULNLOVANTTONTOAANXODODODDIANTITN OA-TMNWV =0 —0NOoOA — OO XA
V=Y =990 RN RNXXEEHZLOONNNITNITONONNT 1O RN QSR OOON NI T nmo oG oY
ORISRV O VOO LOLO OV ONANTNANANANDDDNVITITIETTT-TOO OO0V
CLOVvVVO DT TT T T T T T T T T T T T TN NN NN NN NN NADSonA
i R I I R R T T R . R T T T T T B B B B B R e e e T TR

X : parts per Million : 13C
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Solutions for [nnovation

F

Me F F
N

[ S BH3 F
N
Me 4a

HE L L L L L L L
40.0 30.0 20.0 10.0 0 110.0 20.0 30,0 40.0

X : parts per Million : 11B

-31.992 ~__

-32.694
-33.396

——

Filename = KT-23-purified-11B_1-1.jdf
Author = nmrsu

Experiment = zg

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time = 8-JAN-2020 15:01:23
Revision Time = 27-JAN-2020 12:31:29
Current_ Time = 5-FEB-2020 18:26:27

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 11B

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 11B

X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]
Scans = 64

Temp_Get = 301.1508[K]
Filter Factor = 772
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2.00
1.96

JEOL

Solutions for [nnovation

Me

N
[N>—BH2
Me

T

4a

' Mu\

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

§

-136.257
-136.313
-165.042
-165.097
-168.218
-168.244
-168.285
-168.296
-168.336
-168.362

-164.991

X : parts per Million : 19F

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-23-purified-19F 1-2.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 15:13:20
5-FEB-2020 18:27:03
5-FEB-2020 18:27:36

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

301.1491[K]
220
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Solutions for [nnovation

Me E F
N F
+
[ >=BH;
N
Me
5a
5‘.6 5.‘5 514 5‘.3
S-3ezsn IRCHEEI] (=
N TLEIT Mo oneaann (=]
X : parts per Million :1#{ " """ oo (’O
E 5 P
— AJfJﬁio — —
B PN e
T T T T T T T ‘ T T T T 1T T ‘ T T ‘ T T T T T T T T T T T ‘ T T T ‘ T T T T T T ‘ T LI I R ‘ T ‘
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
<t — I === NSO T OO [sa S | (=] [
\O O AN — N0V A0 N WVnn A O v ot [N (=
N o NN S S L n gy N < ® n <
o~ el MUV WVWnNnWuHWnWmLmnmnmaMN N N~ — (=]

X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-125-crystalized-2-1H 1-2.

nmrsu

zg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 09:44:18
5-FEB-2020 18:45:06
5-FEB-2020 18:45:27

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

1H

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
1H
400.1324708[MHZ]
TRUE
2.470802[kHz]
32768

2
8.19672131[kHz]

(400 [MHZz])

= 16

298.1499[K]
2440
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JEOL

. F Solutions for [nnovation
Me F . .
F Filename = KT-125-2-recrystalized-13C-r
N Author = nmrsu
[ >+_BH Experiment = zgpg30
2 H Sample_Id = Parameter file, TopSpin 4.0.
N Solvent = CHLOROFORM-D
Kne Creation_Time = 24-JAN-2020 09:32:37
Revision Time = 29-JAN-2020 11:35:31
5a Current Time = 6-FEB-2020 09:39:27
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 12958

Temp_Get = 298.1515[K]
Filter Factor = 840

grease

_— ) k |
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X : parts per Million : 13C




Me

NoF F
-
[N>—BH2 y
Me

5a

JEOL

Solutions for [nnovation

40.0 30.0 20.0

X : parts per Million : 11B

10.0 0 -10.0 -20.0

-30.0

-32.627 ~_

-33.323
-34.025

——

-40.0

Filename = KT-125-crystalized-2-11B_1-1
Author = nmrsu

Experiment = zg

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time = 22-JAN-2020 09:44:55
Revision Time = 29-JAN-2020 11:54:50

Current_ Time = 6-FEB-2020 09:40:42
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 11B

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 11B

X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]
Scans = 64

Temp_Get = 298.1521[K]
Filter Factor = 772
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F
" F
N F
[N>+_ BH2 H
Me
5a

1.15

0.84

1.00

1.09

- J

0.81

JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

e

X : parts per Million : 19F

-97.911
-98.714
-100.745

-101.548

-115.726
-115.807
-150.090

-150.101

-150.119
-150.134

-150.149
-150.163

-150.178

-150.197
-150.208
-160.528
-160.547
-160.587
-160.628
-160.646
-188.694
-188.738

|

-188.775
-188.786
-188.819
-188.864
-188.912
-188.941
-188.956
-189.000
-189.037
-189.077

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-125-crystalized-2-19F 1-7

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 09:46:20
6-FEB-2020 09:51:20
6-FEB-2020 09:52:29

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1566[K]

220
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=
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F — R
N N F Solutions for Innovation
_ + _
[ N>LBD2 F [,fBDZ
\ Filename = KT-239-purified-1H_1-2.jdf
Me 4a-d2 Me 5a-d Author = nmrsu
3 80% D Experiment = zg30
(4a-d2/5a-d3’ 7/93) Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 14-FEB-2020 10:55:39
Revision Time = 14-FEB-2020 18:57:27
=N ey o Current_ Time = 14-FEB-2020 18:57:56
0 — S
i s S . i
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1439[K]
Filter Factor = 2440
grease
%
JK_AJL A L L
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8.0 7.0 1.0 0
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X : parts per Million : 1H
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X : parts per Million : 11B

-33.575

F o F
Me F F Me _ F
N . N o
+ BD F | M-BD3
[0z Lo~
Me 4a-d, Me 5a-g,
80% D
(4a-dy/5a-d;, 7/93)
wwwwwmmwwWNM”w““wwMMWM '
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-239-purified-11B_1-2.jdf
nmrsu

zg

Parameter file, TopSpin 4.0.
CHLOROFORM-D

14-FEB-2020 10:57:15
14-FEB-2020 18:58:53
14-FEB-2020 19:00:32

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]
45

(400 [MHZz])

= 298.1495[K]

772
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Me 5a-q,
(4a-dy/5a-ds, 7/93)

A

80% D
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0.97
0.88
0.91

72.58m

0.71
0.14

-10.0 -20.0 -30.0 -40.0

o
N
N
o~
S

-97.966
-97.992
-98.733
-98.770
-98.795
-100.745
-100.767

<
~
‘N
—
o
=

o0
<t
n
—
(=]
—
'

-115.693
-115.785
-115.870

-136.217

X : parts per Million : 19F

-50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

-150.278
-150.300

-150.311

§
|

-150.340
-160.466
-160.488
-160.547
-160.587
-160.606
-160.632
-164.939

-164.991
-165.046

-168.189
-168.255
-168.266
-168.307
-168.333
-188.760
-188.801
-188.845
-188.889
-188.941
-188.985
-189.029
-189.394
-189.435
-189.475
-189.516
-189.560
-189.601
-189.637
-189.682

-168.215

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-239-purified-19F 1-5.3jdf
nmrsu

zg

Parameter file, TopSpin 4.0.
CHLOROFORM-D

14-FEB-2020 11:09:06
14-FEB-2020 19:56:20
14-FEB-2020 20:33:46

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

= 16

298.1487[K]
220
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g (inseparable, 40/60) 2
[g\] _:N
JN,
*, .
impurity
5
J AL)L L At L sk L
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8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
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X : parts per Million : 1H

Filename = KT-136-purified-1H-1.jdf
Author = delta

Experiment = single_pulse.ex2
Sample_Id = S#473304

Solvent = CHLOROFORM-D

15-MAR-2019 12:49:44
29-JAN-2020 14:56:07
6-FEB-2020 09:58:05

Creation_Time
Revision Time
Current_ Time

Comment = KT-136-purified-1H
Data Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = 1lH

Dim Units = [ppm]

Dimensions =X

Site = ECA 600
Spectrometer = JNM-ECA600

Field Strength
X _Acq Duration =

= 14.09636928[T]
2.9097984([s]

(600 [MHZ])

X Domain = 1H

X _Freq = 600.1723046 [MHz]
X Offset = 5[ppm]

X Points = 32768
X_Prescans =1

X Resolution = 0.34366642[Hz]
X Sweep = 11.26126126[kHz]
Irr Domain = 1lH

Irr Freq = 600.1723046[MHz]
Irr Offset = 5[ppm]

Tri_ Domain = 1lH

Tri_Freq = 600.1723046[MHZ]
Tri_ Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 2[s]

Recvr_Gain = 50

Temp_Get = 19.4[dC]

X 90 _Width = 13.6[us]

X Acq_Time = 2.9097984([s]

X Angle = 45[deq]

X Atn = 2[dB]

X Pulse = 6.8[us]

Irr_Mode = Off

Tri_Mode = Off
Dante_Presat = FALSE

Initial Wait = 1[s]

Repetition_Time = 4.9097984[s]
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Wl

190.0 180.0 170.0 160.0 150.0

N\

169.687
168.857

X : parts per

n
~
NG
~
Nel
st
M

140.0 130.0 120.0 110.0

<
D
<
[N
v
=

159.000
158.914
158.798
156.675
156.581
156.480
152.256
152.141
151.996
151.888
149.729

149.621
149.534

156.856

—
W

illion :

80.0 70.0 60.0

148.927

148.812
148.249
148.133
147.960

146.761
143.237

0 o
o
S xR
%
A e
——

146.617

50.0 40.0

120.477 |
120.419
7174

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points
X_Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-136-purified-13C-re_1-1.j

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

29-JAN-2020 14:58:18

29-JAN-2020 18:30:34
6-FEB-2020 09:59:15

= Parameter file, TopSpin 4.0.

1D COMPLEX
32768

13C

[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
13cC

100.6228298 [MHz]

TRUE

10.061277[kHz]

32768

4

23.80952381 [kHz]

13284

298.1515[K]

= 840
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Me
Me F F
F F
NMe . F F
[’fﬁmz F Me_ BH:
\N_J<L
Me 4b K/ ~Me
4b’
(inseparable, 40/60)
*®, .
impurity
— 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
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

-31.832 ~__
/

-32.528
-33.224

X : parts per Million : 11B

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-136-purified-11B-re 1-2.j

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

28-JAN-2020 13:35:38
6-FEB-2020 10:00:01
6-FEB-2020 10:00:29

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]
86

(400 [MHZz])

= 298.1488([K]

772
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BH; Me 2
Ve 4 §/4b\.'v'e - CIE: 3
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(inseparable, 40/60) <
*impurit
* purity
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-115.118

7
/

-134.533
-134.588

-150.418
-172.459
-172.548
-172.577

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-136-purified-19F-re 1-1.j

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

28-JAN-2020 13:19:05

29-JAN-2020 18:46:57
6-FEB-2020 10:01:11

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
4

(400 [MHZz])

= 298.1582[K]

220




1.96

68.76m

Me F F
Y
[>_BH2 F

N

Me

*isomer

6.00
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2.28

0.27

Filename = KT-137-purified-1H-1.jdf
Author = delta

Experiment = single_pulse.ex2
Sample_Id = S#481398

Solvent = CHLOROFORM-D

15-MAR-2019 13:07:11
27-JAN-2020 22:45:25

Creation Time
Revision Time

Current_ Time = 6-FEB-2020 10:03:10
Comment = KT-137-purified-1H
Data Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = 1lH

Dim Units = [ppm]

Dimensions =X

Site = ECA 600

Spectrometer = JNM-ECA600

Field Strength
X _Acq Duration

= 14.09636928[T] (600[MHz])

2.9097984([s]

I —

X : parts per Million : 1H

3791 ——
3.669 T
0.000 ©

X Domain 1H

X _Freq = 600.1723046 [MHz]
X Offset = 5[ppm]

X Points = 32768
X_Prescans =1

X Resolution = 0.34366642[Hz]
X Sweep = 11.26126126[kHz]
Irr Domain = 1lH

Irr Freq = 600.1723046[MHz]
Irr Offset = 5[ppm]

Tri_ Domain = 1lH

Tri_Freq = 600.1723046[MHZ]
Tri_ Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation_Delay = 2[s]

Recvr_Gain = 54
Temp_Get = 19.5[dC]
X 90 _Width = 13.6[us]
X Acq_Time = 2.9097984([s]
X Angle = 45[deq]
X Atn = 2[dB]

X Pulse = 6.8[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]

Repetition_Time = 4.9097984[s]
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F F
Filename = KT-137-purified-13C-re2_1-4.
Author = nmrsu
Experiment = zgpg30
Sample_Id = Parameter file, TopSpin 4.0.
[ >_BH2 Solvent = CHLOROFORM-D
Creation_Time = 15-JAN-2020 16:11:37
\ Revision Time = 6-FEB-2020 10:12:36
Me Current Time = 6-FEB-2020 10:13:20
4c -
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 11745

Temp_Get = 298.1527[K]
Filter Factor = 840

isomer
%
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X : parts per Million : 13C
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FF
Me F F
[ S BH3 F
N
Me
4c
/
*isomer
Ximpurity
X
HE L L L L L L L
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0
PN
End88a8
SRS R

X : parts per Million : 11B

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-137-purified-11B-re 1-2.j

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

28-JAN-2020 13:16:26
6-FEB-2020 10:14:56
6-FEB-2020 10:15:01

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]
39

(400 [MHZz])

= 298.1409([K]

772

S54




2 2 LB
z INEL R JEOL
S (=]
Solutions for [nnovation
F F
“ﬂe F F Filename = KT-137-purified-19F_1-1.jdf
Author = nmrsu
N Experiment = zg
+ 5 Sample_Id = Parameter file, TopSpin 4.0.
| >_BH2 F Solvent = CHLOROFORM-D
N Creation_Time = 8-JAN-2020 14:50:21
\ Revision Time = 27-JAN-2020 21:11:10
Me 4c J Current_Time = 6-FEB-2020 10:16:10
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL
Dim Size = 65536
Dim Title = 19F
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 19F

X _Freq = 376.46071638[MHz]
X_Freq_Flip = TRUE

X Offset = -37.649837[kHz]
X_Points = 65536

X_Prescans =4

X_Sweep = 90.90909091 [kHz]
Scans = 16

Temp_Get = 298.1483[K]
Filter Factor = 220

*isomer
or

impurity

* * * %
: | * . ;“ it i mLMWdLJLﬁ~~

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0
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X : parts per Million : 19F

5]
W
(9]




2.00

8.40

JEOL

Solutions for [nnovation

X : parts per Million : 1H

1.843

0.000 —— <]

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

ms-335-purified-1H_1-2.jdf
nmrsu
zg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:23:24
29-JAN-2020 20:04:43
6-FEB-2020 10:17:19

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

1H

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
1H

400.1324708[MHZ]

TRUE

2.470802[kHz]

32768

2

8.19672131[kHz]

= 16

301.15[K]
2440

S56




Me JEOL

Solutions for [nnovation

Me F F
N Filename = ms-335-purified-13C_1-1.jdf
+ = Author = nmrsu
[ >—BH2 F Experiment = zgpg30

N “Ae Sample_Id = Parameter file, TopSpin 4.0.

\ Solvent = CHLOROFORM-D

Me 4d Creation_’.[‘ime = 29-JAN-2020 20:22:03
Revision Time = 29-JAN-2020 21:01:56
Current_ Time = 6-FEB-2020 10:18:15
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 512

Temp_Get = 301.1474[K]
Filter Factor = 840

il
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X : parts per Million : 13C
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40.0

X : parts per Million : 11B

30.0 20.0

10.0 0 -10.0

-20.0

-30.0

/I\

-29.911
-30.582
-31.259

-40.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

ms-335-purified-11B 1-1.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:24:18
27-JAN-2020 12:33:34
6-FEB-2020 10:19:17

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
11B

128.37760517 [MHz]

TRUE

0[Hz]

32768

4

25.90673575[kHz]

128

= 301.1507[K]

772
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-118.468

L
>

-149.972
-150.027
-151.634
-151.682
-151.733

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

ms-335-purified-19F 1-2.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:26:09
6-FEB-2020 10:20:14
6-FEB-2020 10:20:20

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 301.1485[K]

220
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OAc 7
- JEOL
Me F F Solutions for Innovation
N >
+ 3 ('1k4*—7 Filename = MS-380-1.jdf
| ,\kBHZ F < Author = nmrsu
Experiment = zg30
Rne AcO Sample Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
4e Creation_Time = 30-JAN-2020 13:51:24
Revision Time = 30-JAN-2020 16:21:31
Current Time = 6-FEB-2020 10:23:22
S 2 (% -
N —_ — Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Af/) Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2

X_Sweep = 8.19672131[kHz]
Scans = 16

Temp_Get = 298.1402[K]
Filter Factor = 2440

o
N
=
g
o
N}
o
—
=
OA

I
8.0 7.0 6.0 5
(=) el D on el [e2) v O N on wn o~ [
o~ < S O [y Nel S N cnhen o — (=
N % II o © A A S S wn 3
o~ O v n v on AN AN AN~ (=)

X : parts per Million : 1H
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WA

A

170.792
—170.583
159.766
157.441
147.974
147.909

147.801

X : parts per Million :

147.714

147.620
147.570
147.346
145.555

145.490
145.404
145.252

145.165

145.122
128.680
128.593
128.543

128.456
120.361

111.754
111.610
111.480
111.343

77.318
77.000
76.682

59.605

50.0 40.0

54.760
35.971

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

| A———— A

30.0

20.0

A

10.0

20.850
20.778

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

MS-380-purified-13C-re_1-1.j

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

28-JAN-2020 13:11:25

30-JAN-2020 17:12:17
6-FEB-2020 10:25:00

Parameter file, TopSpin 4.0.
1D REAL

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
671

(400 [MHZz])

= 298.1469[K]

840
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4e
HE L L L L L L L
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

X : parts per Million : 11B

/I\

-31.025
-31.716
-32.397

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
X_Acq_Duration
X_Domain

X Freq
X_Offset

X _Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq

Tri_ Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition_Time

= ms-380-11B-1.jdf

delta
single_pulse.ex2
S#400534
CHLOROFORM-D
1-FEB-2019 11:12:11
30-JAN-2020 17:17:25
6-FEB-2020 10:25:57

= ms-380-11B

1D COMPLEX
26214
11B

[ppm]
X

ECS 400

= JNM-ECS400

9.389766([T] (400[MHz])
0.8126464[s]

11B

128.26613597 [MHz]
0[ppm]

32768

1

1.23054751 [Hz]
40.32258065 [kHz]
11B

128.26613597 [MHz]
5[ppm]

11B
128.26613597 [MHz]
5[ppm]

FALSE

32

32

2[s]

46

19.7[dC]
22[us]
0.8126464[s]
45 [deg]
4[dB]

11[us]

Off

Off

FALSE

1[s]
2.8126464(s]
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-116.463

A
-

-147.938
-147.993

-150.193

-150.241

-150.292

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

MS-380-purified-19F 1-2.jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

30-JAN-2020 17:40:53
6-FEB-2020 10:34:07
6-FEB-2020 10:34:12

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

= 301.1495[K]

220
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Filename
Author
Experiment
Sample_ Id
Solvent
Creation_Time
Revision Time
Current Time

= KT-94-purified-1H-2.jdf

delta
single_pulse.ex2
S#667404
CHLOROFORM-D
19-DEC-2018 18:14:28
6-FEB-2020 10:35:22
6-FEB-2020 10:35:45

2.00
2.02

0.99
0.94

Comment = KT-94-purified-1H
Data Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = 1lH

Dim Units = [ppm]

Dimensions =X

Site = ECA 600
Spectrometer = JNM-ECA600

Field Strength
X _Acq Duration

= 14.09636928[T] (600[MHz])

2.9097984([s]

X : parts per Million : 1H

o

6.843 7
6.647
6.637
6.634
6.630
6.623
6.619
6.617
6.606
1.993 = <
0.000

X Domain = 1H

X Freq = 600.1723046 [MHz]
X Offset = 5[ppm]

X _Points = 32768
X_Prescans =1

X Resolution = 0.34366642[Hz]
X Sweep = 11.26126126[kHz]
Irr Domain = 1lH

Irr Freq = 600.1723046[MHz]
Irr Offset = 5[ppm]

Tri_ Domain = 1lH

Tri_Freq = 600.1723046[MHz]
Tri_ Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation_Delay = 2[s]

Recvr_Gain = 50
Temp_Get = 19.1[dC]
X 90 _Width = 13.05[us]
X Acq_Time = 2.9097984[s]
X Angle = 45[deq]

X Atn = 2[dB]

X Pulse = 6.525[us]
Irr Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]

Repetition_Time

4.9097984([s]
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ST T———,

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

I\ N ——— K\

en
—
\n
—
O
—

M161.441
159.203
159.116
148.718
148.574
148.436
147.664
147.613

W

X : parts per Million :

147.541
147.490
147.440
146.292
146.155

146.010
145.281
145.237
145.158
145.057
123.856
123.705
123.560
120.398
103.602
103.414
103.262
103.075

77.318

77.000
76.682
35.993

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points

X _Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-94-purified-13C_1-1.jdf

nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 15:15:05
31-JAN-2020 10:34:03
6-FEB-2020 10:37:02

= Parameter file, TopSpin 4.0.

1D REAL
32768
13C
[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
13cC

100.6228298 [MHz]

TRUE

10.061277[kHz]

32768

4

23.80952381 [kHz]

= 1024

= 298.1392[K]
= 840
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40.0

X : parts per Million : 11B

30.0

20.0 10.0

0

-10.0

-20.0

-30.0 -40.0

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
X _Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_ Domain
Tri_Freq

Tri_ Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width
X Acq_Time

X Angle

X _Atn
X_Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition_Time

= KT-94-purified-11B-1.jdf

delta
single_pulse.ex2
S#667474
CHLOROFORM-D
19-DEC-2018 18:17:13
31-JAN-2020 10:44:14
6-FEB-2020 10:37:55

= KT-94-purified-11B

1D COMPLEX
26214

11B

[ppm]

X

ECA 600

= JNM-ECA600

= 14.09636928[T] (600[MHz])

0.54001664[s]
11B

192.5593054 [MHz]
0[ppm]

32768

1

1.85179479[Hz]
60.67961165 [kHz]
11B

192.5593054 [MHz]
5[ppm]

11B

192.5593054 [MHz]
5[ppm]

FALSE

32

32

2[s]

38

19.2[dC]
24[us]
0.54001664([s]
45 [degq]
6.9[dB]
12[us]

Off

Off

FALSE

1[s]
2.54001664[s]
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oy

e e

W i

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

|

-112.720
-144.717
-144.743
-144.769
-144.799
-144.824
-150.322
-150.337

-150.351
-150.366

-150.381
-150.396
-150.410
-150.421
-150.440

-150.451
-150.469

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-94-purified-19F 1-2.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 13:49:51
6-FEB-2020 10:38:33
6-FEB-2020 10:39:21

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1339[K]

220
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X : parts per Million : 1H

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
X_Acq_Duration
X_Domain

X Freq

X _Offset

X _Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq

Irr Offset
Tri_ Domain
Tri_Freq

Tri_ Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_width

X _Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition_Time

= KT-10l-purified-1H-2.jdf

delta
single_pulse.ex2
S#707502
CHLOROFORM-D
17-JAN-2019 19:39:41
31-JAN-2020 11:20:06
6-FEB-2020 10:41:49

= KT-10l-purified-1H

1D COMPLEX
13107
1H

[ppm]
X

ECS 400

= JNM-ECS400

9.389766[T] (400[MHz])
2.18365952[s]

1H
399.78219838 [MHz]
5[ppm]

16384

1

0.45794685 [Hz]
7.5030012[kHz]

1H
399.78219838 [MHz]
5[ppm]

1H
399.78219838 [MHz]
5[ppm]

FALSE

8

8

2[s]

48

20.2[dC]
9.575[us]
2.18365952([s]
45 [deg]
0.7[dB]
4.7875[us]
Off

Off

FALSE

1[s]
4.18365952(s]
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190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

AN A\
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2L22ssssEsl
X : parts per Million : 13C

159.614
159.455

AN

~ o <t v on <t
- on Neli o\ [eipNo}
< o oo T~

o0 0 0 0
gg AN
==

80.0 70.0 60.0

AN

77.318
77.202
77.000
76.682

50.0 40.0

A

30.0 20.0 10.0

36.036
35.884

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-101l-purified-13C_1-1.jdf
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:48:49
31-JAN-2020 11:58:22
6-FEB-2020 10:42:43

Parameter file, TopSpin 4.0.
1D REAL

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
512

(400 [MHZz])

= 301.1496[K]

840
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=
=
400 300 200 100 0 -00 200 300 400
AWAN
28883
HRRGET

X : parts per Million : 11B

Filename = KT-10l-purified-11B-1.jdf
Author = delta

Experiment = single_pulse.ex2

Sample_ Id = S#707595

Solvent = CHLOROFORM-D

Creation_Time
Revision Time
Current Time

17-JAN-2019 19:42:54
31-JAN-2020 12:03:41
6-FEB-2020 10:43:39

Comment = KT-101l-purified-11B
Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = 11B

Dim Units = [ppm]

Dimensions =X

Site = ECS 400
Spectrometer = JNM-ECS400

Field Strength
X_Acq_Duration

9.389766[T] (400[MHz])
0.8126464[s]

X Domain = 11B

X _Freq = 128.26613597 [MHz]
X Offset = 0[ppm]

X Points = 32768

X_Prescans =1

X_Resolution

1.23054751[Hz]

X Sweep = 40.32258065[kHz]
Irr Domain = 11B

Irr_Freq = 128.26613597 [MHz]
Irr Offset = 5[ppm]

Tri_ Domain = 11B

Tri_Freq = 128.26613597 [MHz]
Tri_ Offset = 5[ppm]

Clipped = FALSE

Scans = 32

Total_Scans = 32
Relaxation_Delay = 2[s]

Recvr_Gain = 48

Temp_Get = 20.3[dC]

X 90 _Width = 22[us]

X Acq_Time = 0.8126464[s]

X Angle = 45[deq]

X _Atn = 4[dB]

X Pulse = 11[us]

Irr_Mode = Off

Tri_Mode = Off
Dante_Presat = FALSE

Initial Wait = 1[s]

Repetition_Time

2.8126464([s]
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

&
/
i

-103.707
-119.606
-119.621
-119.628
-119.647
-119.662
-119.669
-119.687
-122.466
-122.488
-122.510
-122.532
-122.554
-140.532
-140.561
-140.598
-140.624
-142.422

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points
X_Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-101-purified-19F 1-1.jdf

nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 16:49:33
31-JAN-2020 12:11:02
6-FEB-2020 10:44:31

= Parameter file, TopSpin 4.0.

1D REAL
65536
19F
[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

=16

= 301.1496[K]
= 220

92]
3
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2.18

Filename = KT-138-purified-1H-2.jdf
Author = delta

Experiment = single_pulse.ex2
Sample_Id = S#488116

Solvent = CHLOROFORM-D
Creation_Time = 15-MAR-2019 13:14:35
Revision_Time = 6-FEB-2020 10:45:21
Current_ Time = 6-FEB-2020 10:45:41
Comment = KT-138-purified-1H
Data Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = 1lH

Dim Units = [ppm]

Dimensions =X

Site = ECA 600

Spectrometer = JNM-ECA600

Field Strength
X _Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution

= 14.09636928[T] (600[MHz])

2.9097984[s]
1H

600.1723046 [MHz]
5[ppm]

32768

1

0.34366642[Hz]

X : parts per Million : 1H

=~

7262
6.953
6.948
6.935
6.926
6.913
6.908
6.850

5.302

o

0.000

X Sweep 11.26126126[kHz]
Irr Domain 1H

Irr Freq 600.1723046[MHz]
Irr Offset 5[ppm]

Tri_ Domain 1H

Tri_Freq 600.1723046 [MHZz]
Tri_ Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans =8
Relaxation_Delay = 2[s]

Recvr_Gain = 48

Temp_Get = 19.5[dC]

X 90 _Width = 13.6[us]

X Acq_Time = 2.9097984([s]

X Angle = 45[deq]

X Atn = 2[dB]

X Pulse = 6.8[us]

Irr_Mode = Off

Tri_Mode = Off
Dante_Presat = FALSE

Initial Wait = 1[s]

Repetition_Time = 4.9097984[s]

S72




CFs JEOL

Solutions for [nnovation

Filename = KT-138-purified-13C_1-1.jdf
Author = nmrsu
F F Experiment = zgpg30
“BH Sample_Id = Parameter file, TopSpin 4.0.
Me_ o2 Solvent = CHLOROFORM-D
N Creation_Time = 8-JAN-2020 17:39:32
—~*iq Revision Time = 31-JAN-2020 13:36:48
K/ ~Me Current Time = 6-FEB-2020 10:46:32
4h Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 1024

Temp_Get = 298.4157[K]
Filter Factor = 840

o s A A A

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

AN AN IS

77.318 ¥
. /

77.000
76.682
35.949

Nalie MV ole <t AN NN OO — —

v o0 O N S NOVNOOITOr-VvVA

n = an menmncadtnYynQeQ

O~ O <t < ANV 00T ANO OO

O O O O AN A NN — OO OO

222= gdgdoogada-meses==2
X : parts per Million : 13C
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0 -10.0 -20.0

40.0

X : parts per Million : 11B

30.0 20.0 10.0

-30.0

/N

-32.130

-32.591
-33.053

-40.0

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
X_Acq_Duration
X Domain

X Freq

X Offset

X Points

X Prescans
X_Resolution
X_Sweep

Irr Domain
Irr_Freq

Irr Offset
Tri_ Domain
Tri_Freq

Tri_ Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width
X Acq_Time

X Angle

X _Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition_Time

= KT-138-purified-11B-1.jdf

delta
single_pulse.ex2
S#488178
CHLOROFORM-D
15-MAR-2019 13:16:47
31-JAN-2020 13:40:47
6-FEB-2020 11:05:48

= KT-138-purified-11B

1D COMPLEX
26214

11B

[ppm]

X

ECA 600

= JNM-ECA600

= 14.09636928[T] (600[MHz])

0.54001664[s]
11B

192.5593054 [MHz]
0 [ppm]

32768

1

1.85179479[Hz]
60.67961165 [kHz]
11B

192.5593054 [MHz]
5[ppm]

11B

192.5593054 [MHz]
5[ppm]

FALSE

8

8

2[s]

36

19.5[dC]
24[us]
0.54001664[s]
45 [degq]
6.9[dB]
12[us]

Off

Off

FALSE

1[s]
2.54001664[s]
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-65.534

-103.630

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-138-purified-19F 1-1.3jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 14:51:09
31-JAN-2020 13:46:10
6-FEB-2020 11:06:53

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

298.1476[K]
220
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GO2Me JEOL
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Filename = KT-161-purified-1H_1-2.jdf
F Author = nmrsu
Experiment = zg30
hﬂe <D Sample_Id = Parameter file, TopSpin 4.0.
T Solvent = CHLOROFORM-D

2.14

o

T ‘ T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
SN~ cnonood O v — [ ) O > T [
AERRANRAST S & 8 a2 g
O N L S S S S S cnn (S I N S
X : parts per Million : 1H

Creation_Time
Revision_Time
Current_ Time

8-JAN-2020 18:54:41
6-FEB-2020 11:07:55
6-FEB-2020 11:08:20

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 1H

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]

X_Points = 32768

X_Prescans =2

X_Sweep = 8.19672131[kHz]

Scans = 16

Temp_Get = 301.1528[K]

Filter Factor = 2440
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A e

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 30.0 200 10.0
ST T oA T 0 oWV T O — O~ oA [o\] (=)
A3 =Ix BERE23RB wS € 8 3
CEEEET Y KEES==SS ERE o “a
X:partsperMillﬁioH:ﬁlgCﬁﬁﬂ Tt TTTT

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-161-purified-13C_1-1.jdf
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:53:43
31-JAN-2020 16:02:00
6-FEB-2020 11:09:31

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
512

(400 [MHZz])

= 301.1502[K]

840
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(:C)Zhﬂe
F F
Me +_ H>
\hl__<;q
L§;/ ~Me
4i
HE L L L L L L L
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0
N5S
eI,

X : parts per Million : 11B

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-161-purified-11B_1-1.jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:53:19
31-JAN-2020 16:11:02
6-FEB-2020 11:10:16

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]

(400 [MHZz])

= 128

301.1498[K]
772
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-105.442

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-161-purified-19F 1-1.3jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:54:24
31-JAN-2020 16:13:28
6-FEB-2020 11:11:11

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 301.1495[K]

220
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Filename = KT-143-repurified-1H-re_1-1.
F Author = nmrsu
“BH Experiment = zg30
Me 2 Sample_Id = Parameter file, TopSpin 4.0.
‘NJ% Solvent = CHLOROFORM-D
Creation_Time = 3-FEB-2020 14:18:01
R/ \Me Revision Time = 4-FEB-2020 09:24:05
Current_ Time = 6-FEB-2020 11:12:25
S 41 :% Comment = Parameter file, TopSpin 4.0.
i a Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
41H/j Dimensions =X
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708 [MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1462[K]
Filter Factor = 2440
o o |
T T T T T T T ‘ T T T T T T T T ‘ T T T T ‘ T T T T T T T T T ‘ L L ‘ L T ‘ T ‘
8.0 7.0 6.0 .0 3.0 2.0 1.0 0
SN — v 0 — O\ v o= o ANt —NO 7a) [
O O N0 \O INEXB= — < © T = QA > X e =)
NSRS o o % o5 vt — S % > S
o~ 0 O 0o © © © e oen AN — — (=
X : parts per Million : 1H
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Filename = KT-143-repurified-13C-re_1-1
Author nmrsu
F Experiment zgpg30
“BH Sample_Id Parameter file, TopSpin 4.0.
Me 2 Solvent CHLOROFORM-D

Creation_Time
Revision_Time
Current_ Time

3-FEB-2020 22:00:40
4-FEB-2020 09:27:39
6-FEB-2020 11:13:23

. Comment = Parameter file, TopSpin 4.0.
4j Data_Format 1D REAL
Dim Size 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 742

Temp_Get = 298.1424[K]
Filter Factor = 840

T N

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

AN NN

77.318 ¥
. /

77.000
76.682
35.949

o\ N >~ T T AN — A O

— <t — <t O NN Ven v on

NS %Y B SRS G N o %

o~ o < < S 00 N NN N o0 0

O \© O O AN e o e — O O

LeeLs A-czmz-zZzZesS
X : parts per Million : 13C
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40.0 30.0 20.0

X : parts per Million : 11B

10.0 0 -10.0

-20.0

-30.0

-31.820 ~__

-32.516
-33.212

—

-40.0

Filename = KT-143-repurified-11B 1-1.jd
Author = nmrsu

Experiment = zg

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time = 8-JAN-2020 18:30:59
Revision Time = 31-JAN-2020 17:26:04
Current_ Time = 6-FEB-2020 11:26:39
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 11B

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 11B

X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]
Scans = 128

Temp_Get = 298.1493[K]
Filter Factor = 772
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-99.829

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-143-repurified-19F_1-1.3jd
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:33:09
31-JAN-2020 17:27:55
6-FEB-2020 11:27:41

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

= 298.1386[K]

220
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2.00

0.96
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2.13

~
0
N
~

7.318
7.315

—
=
<
=~

7312
7.301
7.297
7.291

7.241
6.968
6.953
3.763

o

2.588
0.000

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points
X_Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

KT-154-purified-1H 1-1.jdf
nmrsu
zg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:52:33
31-JAN-2020 18:30:15
6-FEB-2020 13:06:33

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

1H

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
1H

400.1324708[MHZ]

TRUE

2.470802[kHz]

32768

2

8.19672131[kHz]

= 16

301.1497[K]
2440

S84




Ph

Vi

p—

A O

JEOL

Solutions for [nnovation

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0

AN

AN

I\
cn
*
~
Nel

168.005
165.470

<
3
o
)
O
et
C

X : parts per Million : 13

139.858
139.627
139.526
139.417
128.702

N
[\
“@
~
(o]
—

126.615

W\

120.304
108.591

110.0 100.0 90.0 80.0 70.0 60.0

AN

108.490
108.375
108.274

77.318 O

50.0 40.0
[N\ N
&€ =S
NS “

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-154-purified-13C-re_1-1.j
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:49:38
31-JAN-2020 18:37:12
6-FEB-2020 13:07:45

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
13cC

100.6228298 [MHz]

TRUE

10.061277[kHz]

32768

4

23.80952381 [kHz]

459

= 298.152[K]

840
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Ph Solutions for Innovation
Filename = KT-154-purified-11B_1-2.jdf
Author = nmrsu
Experiment = zg
F F Sample_Id = Parameter file, TopSpin 4.0.
- F1 Solvent = CHLOROFORM-D
“ﬂe 2 Creation_Time = 8-JAN-2020 18:48:50
\Njg\‘ = Revision Time = 6-FEB-2020 13:08:56
[ Current_ Time = 6-FEB-2020 13:09:11
R/ ~Me o
— = Comment = Parameter file, TopSpin 4.0.
4k Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 11B
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 11B

X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]
Scans = 128

Temp_Get = 301.1503[K]
Filter Factor = 772

isomer
*
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0
[ele] — on O \O 00 — W
b & NEARES
(=)} v ~0~00 — Al on
- RN EN R

X : parts per Million : 11B
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—

X : parts per Million : 19F

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0

-70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0

-106.120

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-154-purified-19F 1-1.3jdf
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:50:07
31-JAN-2020 18:50:27
6-FEB-2020 13:10:08

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

301.1476[K]
220
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N
B/ Filename = KT-152-repurified-1H 1-1.jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
F F Creation Time = 8-JAN-2020 18:44:07
- Revision Time = 31-JAN-2020 19:17:23
Me H2 5 Current_ Time = 6-FEB-2020 13:11:04
\N)-i—g\‘ v
Comment = Parameter file, TopSpin 4.0.
K/ ~Me Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
4l Dim Units = [ppm]
Dimensions =X
o (oo e} Spectrometer = BRUKER DMX NMR
(=) N N
i — (o]
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1507[K]
Filter Factor = 2440

o
o
W
o
AN
=
»
o
N}
o
—
=
OA

8.0 7.0 .
NN 00 N >0 N O <t o 0 O v o AN v on o~ (=2
AN — O QXX O OO [ sl v - — O — o (=
——==335353539% S0 " oo = & @ o S
. (SN o SN S ST SN SN SN n oo [ I o IR o IR —— (=)
X : parts per Million : 1H
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A

L MY L

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

AN | A

AN

120.268

‘n AN D enen Nt <t 0 — N A

O — 0 AN — "V 0 D on v Al <t

¥ 039 TS QAN o

o~ v <t 0 0 > [~ O N nn

O O O O AN —— — —

225s SRR RS RS ain fha i
X : parts per Million : 13C

=
A
=
)
o

80.0 70.0 60.0

50.0 40.0

35.870

30.0 20.0

24.771

10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-152-repurified-13C_1-1.3jd
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:43:27
31-JAN-2020 19:25:49
6-FEB-2020 13:12:14

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
558

(400 [MHZz])

= 298.1506[K]

840
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Me Me
Me\(? é;Me
\B/
F F
Me +_ Hy
\N__<E
K/\Me
4
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0
@ AN
A 558
& aea
X : parts per Million : 11B

Filename = KT-152-repurified-11B 1-1.jd
Author = nmrsu

Experiment = zg

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time
Revision_Time
Current_ Time

8-JAN-2020 18:42:48
31-JAN-2020 19:29:45
6-FEB-2020 13:51:46

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 11B

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 11B

X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]

Scans = 66

Temp_Get = 298.1484[K]

Filter_ Factor

772

S90
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0

X : parts per Million : 19F

-70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0

-107.126

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-152-repurified-19F_1-1.3jd
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:43:51
31-JAN-2020 19:31:37
6-FEB-2020 13:53:13

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

298.1491[K]
220

S91
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Solutions for [nnovation

2.37

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
X _Acq Duration

= KT-105-purified-1H-1.jdf

delta
single_pulse.ex2
S#652973
CHLOROFORM-D
29-JAN-2019 17:50:37
31-JAN-2020 20:31:17
6-FEB-2020 14:00:04

= KT-105-purified-1H

1D COMPLEX
26214

1H

[ppm]

X

ECA 600
JNM-ECA600

= 14.09636928[T] (600[MHz])

2.9097984([s]

X : parts per Million : 1H

2446 ——
2.301

—
v
oL
N=Rv=!

2.0

2.154
2.009 —

o

0.000

X Domain 1H

X Freq 600.1723046 [MHZz]
X Offset 5[ppm]

X _Points = 32768
X_Prescans =1

X Resolution 0.34366642[Hz]

X Sweep = 11.26126126[kHz]
Irr Domain = 1lH

Irr Freq = 600.1723046[MHz]
Irr Offset = 5[ppm]

Tri_ Domain = 1lH

Tri_Freq = 600.1723046[MHz]
Tri_ Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation_Delay = 2[s]

Recvr_Gain = 44
Temp_Get = 19[dC]

X 90 _Width = 13.05[us]
X Acq_Time = 2.9097984[s]
X Angle = 45[deq]

X Atn = 2[dB]

X Pulse = 6.525[us]
Irr Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]

Repetition_Time 4.9097984([s]
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Solutions for [nnovation

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

AN

=
v
A
~
o
—

167.716

)
<t
@
v
el
—
C

X : parts per Million : 13

165.182

80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0
A\ @
w38 K
NN a

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim_Size
Dim Title
Dim_Units
Dimensions
Spectrometer

Field Strength
X_Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter Factor

KT-105-purified-13C-re2f¥H 60(
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 18:03:52
31-JAN-2020 20:45:51
6-FEB-2020 14:01:13

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]

X

BRUKER_DMX_ NMR

9.39793489[T] (400[MHz])
13cC

100.6228298 [MHz]

TRUE

10.061277[kHz]

32768

4

23.80952381 [kHz]

579

= 298.1523[K]

840
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10.0 0 -10.0 -20.0

40.0

X : parts per Million : 11B

30.0

20.0

-30.0

AN

-32.082
-32.533
-32.995

-40.0

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
X _Acq Duration
X Domain

X Freq

X Offset

X Points

X Prescans

X Resolution
X_Sweep

Irr Domain

Irr Freq

Irr Offset
Tri_ Domain
Tri_Freq

Tri_ Offset
Clipped

Scans

Total_ Scans

Relaxation Delay

Recvr_Gain
Temp_Get

X 90_Width
X Acq_Time

X Angle

X _Atn
X_Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition_Time

= KT-105-purified-11B-1.jdf

delta
single_pulse.ex2
S#653088
CHLOROFORM-D
29-JAN-2019 17:53:21
31-JAN-2020 20:50:32
6-FEB-2020 14:02:02

= KT-105-purified-11B

1D COMPLEX
26214

11B

[ppm]

X

ECA 600

= JNM-ECA600

= 14.09636928[T] (600[MHz])

0.54001664[s]
11B

192.5593054 [MHz]
0[ppm]

32768

1

1.85179479[Hz]
60.67961165 [kHz]
11B

192.5593054 [MHz]
5[ppm]

11B

192.5593054 [MHz]
5[ppm]

FALSE

32

32

2[s]

36

19.1[dC]
24[us]
0.54001664([s]
45 [degq]
6.9[dB]
12[us]

Off

Off

FALSE

1[s]
2.54001664[s]
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0

X : parts per Million : 19F

-70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0

-106.224

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-105-purified-19F-re 1-1.j
nmrsu
zg
Parameter file, TopSpin 4.0.
CHLOROFORM-D
8-JAN-2020 15:32:27
31-JAN-2020 20:52:03
6-FEB-2020 14:02:45

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

= 298.1488([K]

220

S95
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Solutions for Innovation
Filename = KT-1lll-recrystalized-dimer-1
Author = nmrsu
Experiment = zg30
g 2‘ Sample_Id = Parameter file, TopSpin 4.0.
e < Solvent = CHLOROFORM-D
/g/g J Creation_Time = 22-JAN-2020 09:36:32
J | Revision_Time = 6-FEB-2020 14:04:03
Current_ Time = 6-FEB-2020 14:04:09
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1499[K]
Filter Factor = 2440
impurity
*
T T T T T T ‘ T T T T T ‘ T T T T T ‘ T T T T T T ‘ T T T T T ‘ T T T T T ‘ T T T T T T ‘ T T T T T ‘ T T T T T ‘
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
T AOANO O OO — N v N =
R RELL: 2 @ T8 g
0~ 0~ \O O \© © O 0O o [ I o I o I [=
X : parts per Million : 1H
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*
grease
* Ximpurity
W«w«wmwmw I
T T T T T T T T T T T T T T T T T
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 60.0 500 40.0 30.0 20.0 10.0
AN — QO — N N tTOoOA—=F0odA N O 0N oA —
ER3RKZEsRA SRIREANZT=ZCA4 aa 388 S
TeIIITCST xngodaaddgy NN Pl
X:partspelrMillﬁioH:ﬁBﬁCﬁMﬂ~ R

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-1lll-recrystalized-dimer-1

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

15-JAN-2020 16:53:21

31-JAN-2020 21:31:54
6-FEB-2020 14:05:01

Parameter file, TopSpin 4.0.
1D REAL

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
11655

(400 [MHZz])

= 298.1469[K]

840
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n

impurity

M’ i

JEOL

Solutions for [nnovation

40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

/I\

-31.641
-32.325
-33.002

X : parts per Million : 11B

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-1lll-recrystalized-dimer-1

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 09:37:53

31-JAN-2020 21:46:26
6-FEB-2020 14:05:46

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]
70

(400 [MHZz])

298.1477[K]
772

S98




-n

0.82 0.96

%
ik

*, .
impurity
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Solutions for [nnovation

% * %
- - L
~ ~ T

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

\
/

-109.853
-110.232

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-1lll-recrystalized-dimer-1

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 09:40:51
6-FEB-2020 14:06:54
6-FEB-2020 14:07:14

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

298.1479[K]
220

S99
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—
e
wv
F
F
Me
N . F
+ =
BH -
[N> 2 Me_ Hy
Nag\l
Me
4n L§§/ ~Me
4n'
(inseparable, 75/25)
<«
®
N
“
N =
Py I
D
=
(=3 (=2
A A
N N A A A L,
\\\\\\\\\‘\\\\\ L T T T T T T T ‘\ ‘
8.0 . 2.0 1.0 0
— 00O UNMAN 0O UVNODODANDN—O OO VNN AWV — O O o o (=2
— N O~ N AN —~— NN OOV NAO DN —O N A 0 O <t on Nl (=
MANQ XX O 0000 YLY0Y0YLCNNNNnYN N n o = \n <
[l ol A AN BN AN AN I I I\ lNc BNc BNc N INe e BNe BN A o2 * BNc BN B - N i ss! AN NN~ — (=)

X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-234-purified-1H 1-1.jdf

nmrsu

zg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

20-JAN-2020 19:40:14

31-JAN-2020 22:43:24
6-FEB-2020 14:11:00

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

1H

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
1H
400.1324708[MHZ]
TRUE
2.470802[kHz]
32768

2
8.19672131[kHz]
16

(400 [MHZz])

298.1522[K]
2440

S100




F
F
Me
N, _ . F
[’fBH2 Me_ BH:
N

4n'
(inseparable, 75/25)

JEOL

Solutions for [nnovation

MWMWMWMWW

Yo oo

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

N A AN Ne——

5

167.037
160.856
160.033
159.910
157.499
138.017
137.937
137.879
137.793
122.910

foN
o
2
<t
O
—

164.561
163.160
162.445

N
I —
< “@
Nel o
O Nel
—_ —
M C

—
W

X : parts per Million :

122.780
122.715
122.586
120.340
120.275
114.296
114.216
113.993
113.913
111.776
111.689
111.538
111.444
109.963
109.783

102.071

80.0 70.0 60.0 50.0 40.0

N o A X
O ol —~
— o — D~
S oo~
—_ = —

77.000
76.682
36.021

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points

X _Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-234-purified-13C_1-1.jdf

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

31-JAN-2020 22:15:10

31-JAN-2020 22:31:12
6-FEB-2020 14:20:07

= Parameter file, TopSpin 4.0.

1D REAL
32768
13C
[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
13cC

100.6228298 [MHz]

TRUE

10.061277[kHz]

32768

4

23.80952381 [kHz]

= 2048

= 298.1468[K]
= 840
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F
Me
N . F
[N>_BH2 Me H,
\N’g\l
Rﬂe 4n L§§/ ~Me
4n'
(inseparable, 75/25)
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

X : parts per Million : 11B

N

N\

-27.306
-27.454
-27.983
-28.125
-28.661

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-234-purified-11B_1-3.jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

20-JAN-2020 19:39:11
6-FEB-2020 14:09:31
6-FEB-2020 14:10:08

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
11B

128.37760517 [MHz]

TRUE

0[Hz]

32768

4

25.90673575[kHz]

64

= 298.1465[K]

772
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F
F
Me
N ) F
|IN>_BHZ Me +_ H2
\N’g\l
Rﬂe 4n L§§/ ~Me

4n'
(inseparable, 75/25)

0.33

1.00

0.28

1.01

JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

\
|

-106.393
-117.127
-120.992
-121.014
-121.036
-121.058
-121.080

-126.091

-126.114

-126.125

-126.136

-126.147

-126.169

-126.180

-126.202

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-234-purified-19F 1-2.jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

20-JAN-2020 19:31:04
6-FEB-2020 14:20:49
6-FEB-2020 14:21:14

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1534[K]

220

S103
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Filename = KT-175-purified-1H_1-1.3jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 24-JAN-2020 10:11:53
Revision Time = 3-FEB-2020 09:51:31
Current_ Time = 6-FEB-2020 14:22:38
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
I en Dim Size = 32768
N Dim Title = 1H
if‘,:' S Dim Units = [ppm]
J i o Jﬁ-—< 2 Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2

X_Sweep = 8.19672131[kHz]
Scans = 16

Temp_Get = 301.1499[K]
Filter Factor = 2440

T
AN AN N A — O OWVNOWNODNVOW 0 —=F O —~FT O —NVOVOWIOITAANITIIFTOAATLANAN-TXXIVNXO—=FTOAN — O — X0 N —=nAaNg
T TALVLLO =4 TN —TXVNODAXRXT-TOULTONAOT T OHOOINNAVNOULANTAODNATTV N AN — N> 0O VA Y
TITIAAARGRARAARARARAEEMNMIEILIIILIIII AR I I nnndAdAdNANA—Q RS Y
Lo N O =T =T = R R R L B o I o I o I o I o I o T o B o B R B R R R I R T R I I I SIS I
X : parts per Million : 1H
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Solutions for [nnovation

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
28RK C E2gSkEx {4328 288 LORTRIEEIELSARSES
S X o< = LI A T~ N NIRRT ANV AN =0~
588 T S8 nas8s BBEE NN FIIERAILSRREA
X : parts per Million : 13C

-0.018

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-175-purified-13C_1-2.jdf

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

24-JAN-2020 10:09:49
3-FEB-2020 15:32:45
6-FEB-2020 14:23:36

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
512

(400 [MHZz])

= 301.1498([K]

840
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1.00

g54m

JEOL

Solutions for [nnovation

40.0

X : parts per Million : 11B

27275~

27.940 —=
28599
31814~

-32.473
-33.156

-40.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points
X_Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-175-purified-11B_1-1.3jdf

nmrsu
zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

24-JAN-2020 10:10:26
3-FEB-2020 13:45:45
6-FEB-2020 14:24:24

= Parameter file, TopSpin 4.0.

1D COMPLEX
32768

11B

[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
11B

128.37760517 [MHz]

TRUE

0[Hz]

32768

4

25.90673575[kHz]

= 128

= 301.1498[K]
= 772
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JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-109.547 —

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-175-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

24-JAN-2020 10:11:24
3-FEB-2020 11:02:52
6-FEB-2020 14:25:05

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 301.149[K]

220

S107




40.96

JEOL

Solutions for [nnovation

2.00
3.02

1.859
1.843
1.835
1.784
1.655
1.636

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points
X_Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-181-purified-1H-re 1-2.jd

nmrsu
zg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
3-FEB-2020 21:52:29
6-FEB-2020 16:17:49
6-FEB-2020 16:18:33

= Parameter file, TopSpin 4.0.

1D COMPLEX
32768

1H

[ppm]

X

= BRUKER DMX_NMR

9.39793489[T] (400[MHz])
1H

400.1324708[MHZ]

TRUE

2.470802[kHz]

32768

2

8.19672131[kHz]

=16

= 298.144[K]
= 2440




JEOL

Solutions for [nnovation

Filename = KT-181-purified-13C-re_1-3.j
Author = nmrsu

Experiment = zgpg30

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time = 3-FEB-2020 21:53:47
Revision Time = 6-FEB-2020 16:20:19
Current_ Time = 6-FEB-2020 16:20:56
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 800

Temp_Get = 298.1488[K]
Filter Factor = 840

WAl A

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

Q0O >~ — DNXOONXON ANV TN~ O < el =2e\ Q=00 O>-MnNi>wvnwn oo oo g
O 0 O A v OO ON~X0—0 OO O 00 — — Q9 0 D= N = AN XUV AT VN~~~
IR = ¥t =ITRNnIN~3S9 0 S 9 TOTARAT RN AN S9N S~ 9
[l S A N ) o~ AN O 0 X0 X000 X0 o~ >~ O XXt N ATV T oA OOV o
O O O O <t nennnNAaNN—O OO0 o OO oS o~ T FTFT T nenenenenenenen o AN AN — — —
—_——— — — o e e —

X : parts per Million : 13C

S109




1.00

JEOL

Solutions for [nnovation

Filename = KT-181-purified-11B_1-1.jdf
Author = nmrsu
g Experiment = zg
;i Sample_Id = Parameter file, TopSpin 4.0.
8 Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 10:05:53
Revision Time = 3-FEB-2020 13:52:23
Current_ Time = 6-FEB-2020 16:22:02
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 11B
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 11B
X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE
X Offset = 0[Hz]
X_Points = 32768
X_Prescans =4
X_Sweep = 25.90673575[kHz]
Scans = 128
Temp_Get = 298.1487[K]
Filter Factor = 772

isomer
%

40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

AN

27257~

-27.922 7/

-28.630
-31.715 ~—

-32.362
-33.033

X : parts per Million : 11B

S110
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JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

-106.426

X : parts per Million : 19F

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-181-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 10:22:16
3-FEB-2020 13:54:47
6-FEB-2020 16:23:37

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1436[K]

220
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36.40

JEOL

Solutions for [nnovation

Filename = KT-190-purified-1H_1-1.jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 13:29:45
Revision Time = 3-FEB-2020 15:27:16
Current_ Time = 6-FEB-2020 16:24:47
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768

f gf 7 N & s S & gi:_['r;\:t: = 1[::prn]

S A A Dimensions =X

Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1499[K]
Filter Factor = 2440

\ I
///M — / {
— =
MIT NN N0 O NN ANANTOTT-TOOTOOTALAOD AT =NV NXXXOO —~ANWN —~FTOAWN =0T VOO 0H
ITITANNANAN = — NN T NAOT N OO N SO T NN ANV OO =TI ATANOOONNTA—NO NSO NG
TANRRAARANRRRQO A~ LTI RANRRRAEEILOLLYYYYYLYLYLYYNETONAAANT QRN RRRRRORG
[ T Ve R Ve RVe N IV BN N TN I i S i e T o R T T T e T T e e v S S v S S S S S S S S S A Y o I e I o Rl s I o Ml o Bl o Wl |
: parts per Million : 1H




JEOL

Solutions for [nnovation

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0

A

AR

110.0 100.0 90.0 80.0 70.0 60.0

AN
—

167.962
165.427
147.151 ——
139.569
139.468
139.360
137.439
127.178
126.485
120.405
118.860
108.404
108.303
108.187
108.079
77.318
77.000
76.682
48.506
44311
42917
39.827
37.632
35.906
34.570
33.610
32.397
30.353
30.100
20.034
19.688
14.424
13.608

X : parts per Million : 13

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength =

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points

X _Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

= KT-190-purified-13C_1-1.3jdf

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:27:59
3-FEB-2020 15:38:41
6-FEB-2020 16:26:37

= Parameter file, TopSpin 4.0.

1D COMPLEX
32768

13C

[ppm]

X

= BRUKER DMX_NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]

(400 [MHZz])

= 587

= 298.1506[K]
= 840




=
<
Solutions for [nnovation
Filename = KT-190-purified-11B_1-2.jdf
Author = nmrsu
Experiment = zg
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 13:27:37
Revision Time = 6-FEB-2020 16:27:07
Current_ Time = 6-FEB-2020 16:27:25
E Comment = Parameter file, TopSpin 4.0.
> Data_Format = 1D COMPLEX
= Dim Size = 32768
Dim Title = 11B
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 11B
X _Freq = 128.37760517 [MHz]
X_Freq_Flip = TRUE
X Offset = 0[Hz]
X_Points = 32768
*Me X_Prescans =4
X_Sweep = 25.90673575[kHz]
15b Scans = 128
Temp_Get = 298.1508[K]
Filter Factor = 772
isomer
*
L L o e B e B B L L e L B B B B B B
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0
Nt — O n o
O N — F N
Ny X ono
O~ 0~ 00 — ol o0
QDD
X : parts per Million : 11B
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Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-106.437 7

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-190-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:29:09
3-FEB-2020 16:37:30
6-FEB-2020 16:28:54

Parameter file, TopSpin 4.0.
1D COMPLEX

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1483[K]

220
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JEOL

Solutions for [nnovation

Filename = KT-189-purified-1H_1-1.3jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 13:25:25
Revision Time = 3-FEB-2020 16:56:20

w o © ~ Current_ Time = 6-FEB-2020 16:30:09

S Sl S Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2

X_Sweep = 8.19672131[kHz]
Scans = 16

Temp_Get = 298.1472[K]
Filter Factor = 2440

T
NNV = <F 0 NXVANODWVMONODN—O VOO TN ANONMAANNDULNODODANNIINITTNWV < OWVNXOVAWVONLOOON——cng
N OO MNMmr—— N —~OFTNMNIOFT NN OO ULNAN OO T AMLTONONANDND =N NG
NXHXRRNINNIN == NRXEEEREERE OO nN nammaaddddddd——=——=—=35309 5% % %0 %0 I
N0 OO O OO OOt NNAl — e e e e e e e el el e el e e e ——_ O OO0 OJ
X : parts per Million : 1H
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JEOL

Solutions for [nnovation

AN

167.514

—
<
@
~
Nel
—

X : parts per Million : 13

NN

3
164.979

n
—
v
O
et

C

146.877
146.783
146.689

120.318 —™——

118.744 —
108.346
108.252
108.129

110.0

>

100.0 90.0

108.035
77.318

80.0 70.0 60.0

AN

S A <t O — < on
S 0 non O
>~ O X non Al >
o~ ©~ <t Tt <t <t on

37.466
35.870

50.0 40.0

==

34411 —
33.639
32.397
32.230
30.259
30.086
26.663
22.706

30.0 20.0

NS

10.0

19.659
14.106
13.608

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-189-purified-13C_1-1.jdf

nmrsu

zgpg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:22:06
3-FEB-2020 17:01:25
6-FEB-2020 16:31:19

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
1024

(400 [MHZz])

= 298.152[K]

840
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JEOL

Solutions for [nnovation

Filename = KT-189-purified-11B_1-2.jdf
Author = nmrsu

Experiment = zg

Sample_Id Parameter file, TopSpin 4.0.

Solvent

Creation_Time
Revision_Time
Current_ Time

CHLOROFORM-D

22-JAN-2020 13:21:20
6-FEB-2020 16:31:52
6-FEB-2020 16:32:18

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 11B
Dim Units = [ppm]
Dimensions =X
o Spectrometer = BRUKER DMX NMR
© Field Strength = 9.39793489[T] (400[MHz])
///v1 X _Domain = 11B
17a X _Freq = 128.37760517 [MHz]

X_Freq_Flip = TRUE
X Offset = 0[Hz]
X_Points = 32768
X_Prescans =4
X_Sweep = 25.90673575[kHz]
Scans = 128
Temp_Get = 298.1497[K]
Filter Factor = 772

isomer

%
L L o e B e B B L L e L B B B B B B
40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

N <t — 0N

S8R/RI=

SaaRed

X : parts per Million : 11B
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*isomer

* ES
L

JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

-107.137

X : parts per Million : 19F

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-189-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:22:30
3-FEB-2020 18:03:50
6-FEB-2020 16:33:09

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489[T] (400[MHz])
19F

376.46071638 [MHz]

TRUE

-37.649837[kHz]

65536

4

90.90909091 [kHZ]

16

= 298.145[K]

220
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JEOL

Solutions for [nnovation

Filename = KT-186-purified-1H_1-1.3jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 13:20:55
Revision Time = 3-FEB-2020 18:15:57
Current_ Time = 6-FEB-2020 16:34:11
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
g g a — % Spectrometer = BRUKER DMX NMR
i@ ) & S i
Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 1H
X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE
X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
X_Sweep = 8.19672131[kHz]
Scans = 16
Temp_Get = 298.1479[K]
Filter Factor = 2440

T
NN OO = F O N0 TFT NN XXOODINATTATNTO = ANNO—T O RDNT OO A NOTVNONIT-RNO R =00 — NG
NA 00N M ——MN—ANFTNONNANORXT T NI NOWLTONAN = DNV N = NSZONNNT AN ARNDNO XN G
NXHRRNINNIN—-=SE NN =-XRREEEREERECO YV nnmannAdddd—-—=—=350903%R %0 xxJ
N0 O O OO OO OTFTFTTNN AN — — e e e e e e el e el e el e e e e o e ——_O OO0 J
X : parts per Million : 1H
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Solutions for [nnovation

Filename = KT-186-purified-13C_1-1.jdf
Author = nmrsu

Experiment = zgpg30

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time = 22-JAN-2020 13:19:24
Revision Time = 3-FEB-2020 18:20:53
Current_ Time = 6-FEB-2020 16:35:07
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 527

Temp_Get = 298.1494[K]
Filter Factor = 840

S N

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

NN AN AN

>

120.325 ——
118.744 —

<t — 0 N >~ on o Kol o\l o} 0 oA SO ST TO NN~ AN g
— <t v > S o0 o0 NS e — Q9 0 NN AT OO —aanc-Aan—Jg
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X : parts per Million : 13C
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1.50m

isomer
%k

JEOL

Solutions for [nnovation

40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

27226
///7

27916 ——
-28.568
31,783 ~_

-32.448
-33.119

X : parts per Million : 11B

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-186-purified-11B_1-2.jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:17:23
6-FEB-2020 16:35:46
6-FEB-2020 16:36:31

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B
128.37760517 [MHz]
TRUE

0[Hz]

32768

4
25.90673575[kHz]
128

(400 [MHZz])

= 298.1525[K]

772
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

-107.130

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-186-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 13:19:46
3-FEB-2020 18:33:46
6-FEB-2020 16:37:13

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

298.1417[K]
220
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27.44
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Filename = KT-191-purified-1H_1-1.jdf
Author = nmrsu
Experiment = zg30
Sample_Id = Parameter file, TopSpin 4.0.
— Solvent = CHLOROFORM-D
g} Creation_Time = 22-JAN-2020 14:09:29
Revision Time = 3-FEB-2020 18:48:12
Current_ Time = 6-FEB-2020 16:38:07
g 8 fg rs g Comment = Parameter file, TopSpin 4.0.
= a - —e Data Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 1H

X _Freq = 400.1324708[MHz]
X_Freq_Flip = TRUE

X Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2

X_Sweep = 8.19672131[kHz]
Scans = 16

Temp_Get = 298.147[K]
Filter Factor = 2440

T
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BT OTn VAo NOoOXVOV VWL TOOONAN =T NAANODODXOTWMTONA—NITITANOULARNYDNXXO T NG
VO RN\IHANNTRNXRXEREEEEOYOELOYYLeoonmmnanmmaaaddaddNN——=—=—=0S 86 %% %%
O O O O Ot F F 6N O — ol ol el et e e e e e e e e e e el e e e e el e e e e o — — — —— O OO OO0
rts per Million : 1H
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"CsHy4

= Filename = KT-191-purified-13C_1-1.3jdf
Author = nmrsu
Experiment = zgpg30
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 14:07:48
Revision Time = 3-FEB-2020 18:54:36
Current_ Time = 6-FEB-2020 16:39:08
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 13C
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 13C

X _Freq = 100.6228298 [MHz]
X_Freq_Flip = TRUE

X Offset = 10.061277 [kHz]
X_Points = 32768
X_Prescans =4

X_Sweep = 23.80952381[kHz]
Scans = 1024

Temp_Get = 298.1489[K]
Filter Factor = 840

"

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

\O >~ 00 o0 >~ O S~ OO O el =2e\ O =) — O 0O O~ O VNN O T O
~ — O~ 0 < S O SO O <O — Q9 0 TV ONOoOWUL A ——WVNonO> OO T OV
N=%S =S =& A= o R S VS MXRIITALXAN—SEE Y =
[ S S N S O — A QDD X o~ >~ O XXTFT N AT AN OO o
O O O O vV <t N — OO OO oS o~ T FTFT T nenenenenenenen N AN — — —
222s 22X az 2222

X : parts per Million : 13C
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~CsHyq
Filename = KT-191-purified-11B_1-1.3jdf
Author = nmrsu
Experiment = zg
Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2020 13:30:44
Revision Time = 3-FEB-2020 19:01:26
Current_ Time = 6-FEB-2020 16:39:53
Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 11B
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])

X _Domain = 11B

X _Freq = 128.37760517 [MHz]
18a X_Freq_Flip = TRUE

X Offset = 0[Hz]

X_Points = 32768

X_Prescans =4

X_Sweep = 25.90673575[kHz]

Scans = 128

Temp_Get = 298.1516[K]

Filter Factor = 772

A
Y

40.0 30.0 20.0 10.0 0 -10.0 -20.0 -30.0 -40.0

3.227

X : parts per Million : 11B
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1.96

A

—
2.00

JEOL

Solutions for [nnovation

-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

>

-110.660
-110.686
-110.708
-110.730

-156.129

Filename = KT-191-purified-19F_1-2.3jdf
Author = nmrsu

Experiment = zg

Sample_Id = Parameter file, TopSpin 4.0.
Solvent = CHLOROFORM-D

Creation_Time
Revision_Time
Current_ Time

22-JAN-2020 14:08:09
6-FEB-2020 16:40:24
6-FEB-2020 16:40:43

Comment = Parameter file, TopSpin 4.0.
Data_Format = 1D REAL

Dim Size = 65536

Dim Title = 19F

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

Field Strength = 9.39793489[T] (400[MHz])
X _Domain = 19F

X _Freq = 376.46071638[MHz]
X_Freq_Flip = TRUE

X Offset = -37.649837[kHz]

X_Points = 65536

X_Prescans =4

X_Sweep = 90.90909091 [kHz]

Scans = 16

Temp_Get = 298.1544[K]

Filter_ Factor

220
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12.29

1.99
2.99

1.688
1.668

1.350
1.332
1.327
1.314
1.308
1.295
1.290
1.257
1.252
1.233
1.156
1.141
1.133
1.081

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength

X _Domain

X Freq
X_Freq_Flip
X Offset
X_Points

X _Prescans
X_Sweep
Scans

Temp_Get
Filter_ Factor

KT-193-purified-1H 1-1.jdf

nmrsu

zg30

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 14:17:09
3-FEB-2020 19:41:48
6-FEB-2020 16:41:32

= Parameter file, TopSpin 4.0.

1D COMPLEX
32768

1H

[ppm]

X

BRUKER_DMX_NMR

9.39793489[T] (400[MHz])
1H

400.1324708[MHZ]

TRUE

2.470802[kHz]

32768

2

8.19672131[kHz]

= 16

298.1467[K]
2440
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190.0 180.0 170.0 160.0 150.0 140.0 130.0

AN AN

~
—
—
~
Nel
—

167.305

X : parts per Million : 13

3
164.734

=N
*®
<
O
—
C

150.155

150.054
149.960

121.748 —™—

119.892 —
109.270
109.191

120.0 110.0 100.0 90.0

AN

109.054
108.967

80.0 70.0 60.0

AN

77.318
77.000
76.682

50.0 40.0

30.0 200 10.0
ggocgazgnazo
MO RO ANNRXR—=S 29
GYAREIRAERRS

48.860
44.058

14.424
13.391

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points

X _Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-193-purified-13C-re_1-1.j
nmrsu
zgpg30
Parameter file, TopSpin 4.0.
CHLOROFORM-D
5-FEB-2020 09:57:49
5-FEB-2020 10:23:12
6-FEB-2020 16:43:07

Parameter file, TopSpin 4.0.
1D COMPLEX

32768

13C

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
13cC
100.6228298 [MHz]
TRUE
10.061277[kHz]
32768

4

23.80952381 [kHz]
11814

(400 [MHZz])

= 298.1495[K]

840
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40.0

X : parts per Million : 11B

30.0

20.0

10.0

3.245

0

-10.0

-20.0

-30.0

-40.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-193-purified-11B_1-1.3jdf

nmrsu
zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D
22-JAN-2020 14
3-FEB-2020 20
6-FEB-2020 16

Parameter file
1D COMPLEX
32768

11B

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
11B

:10:52
:31:04
:44:17

, TopSpin 4.0.

(400 [MHZz])

128.37760517 [MHz]

TRUE
0[Hz]
32768
4

25.90673575[kHz]
= 128

298.1522[K]
772
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1.90

2.00
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-10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-170.0-180.0-190.0-200.0-210.0

X : parts per Million : 19F

>

-110.682
-110.704

-156.125

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X _Domain

X Freq
X_Freq_Flip

X Offset
X_Points
X_Prescans
X_Sweep

Scans

Temp_Get
Filter_ Factor

KT-193-purified-19F 1-1.3jdf

nmrsu

zg

Parameter file, TopSpin 4.0.

CHLOROFORM-D

22-JAN-2020 14:15:19
3-FEB-2020 20:49:38
6-FEB-2020 16:45:04

Parameter file, TopSpin 4.0.
1D REAL

65536

19F

[ppm]
X
BRUKER_DMX NMR

9.39793489([T]
19F
376.46071638 [MHz]
TRUE
-37.649837[kHz]
65536

4

90.90909091 [kHZ]
16

(400 [MHZz])

= 298.1463[K]

220
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