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1. General Information

Unless otherwise noted, all reactions were carried out under an atmosphere of standard grade nitrogen
gas (oxygen <10 ppm) in flame-dried glassware with magnetic stirring. Anhydrous THF, CH>Cl,,
toluene and diethyl ether were supplied from Kanto Chemical Co., Inc. as “Dehydrated solvent
system”. Other reagents were purchased from commercial suppliers and used without further
purification. Purification of reaction products was carried out by column chromatography on silica
gel 60 (spherical, neutral, 100-210 pm; KANTO and Merck). Analytical thin layer chromatography
(TLC) was performed on E. Merck precoated (0.25 mm) silica gel 60-F254 plates. Visualization was
accomplished with UV light and a phosphomolybdic acid solution in ethanol by heating. 'H NMR
spectra were recorded on a JEOL ECA-400 (400 MHz) spectrometer at ambient temperature. NMR
solvent was purchased from CIL (CDCI3). Data are reported as follows: chemical shifts are reported
in ppm from tetramethylsilane on the 6 scale, with solvent resonance employed as internal standard
(CDCl3 7.26 ppm, DMSO-ds 2.49 ppm), multiplicity (b = broad, s = singlet, d = doublet, dd = doublet
of doublet, t = triplet, ¢ = quartet, and m = multiplet), integration, coupling constant (Hz) and
assignment. *C NMR spectra were recorded on a JEOL ECA-400 (100 MHz) or JEOL ECA-600
(151 MHz), spectrometer at ambient temperature. Chemical shifts are reported in ppm from
tetramethylsilane on the o scale, with solvent resonance employed as internal standard (CDClsz 77.0
ppm, DMSO-ds 39.5 ppm). '°F NMR spectra were recorded on a JEOL ECS-400 (376 MHz)
spectrometer. Chemical shifts are reported in ppm from the o,o,0-trifluorotoluene (—63.72 ppm)
resonance as external standard. Infrared (IR) spectra were recorded on a Jasco FT/IR-460 plus using
ATR. Melting points were recorded on a Biichi Melting point B-540. High-resolution mass spectra
(HRMS) analysis was performed on a JEOL JMS-700 (double-focusing magnetic sector mass
analyzer: EB) with the fast atom bombardment (FAB) using 3-nitrobenzyl alcohol as the matrix at
the Instrument Center, Institute for Molecular Science. X-ray diffraction measurements were made
on a Rigaku XtaLAB Synergy Custom diffractometer using multi-layer mirror monochromated Mo-
Ko radiation. Data were collected and processed using CrysAlis™™ (Rigaku Oxford Diffraction)S!.
The structure was solved by a dual-space program®? and expanded using Fourier techniques. The
non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined using the riding
model. Calculations were performed using the CrystalStructure®® crystallographic software package

except for refinement, which was performed using SHELXL Version 2014/7%4,



2. Synthesis and characterization of substrates
Synthesis of 1,3,4,5,6,7,8-heptafluoronaphthalen-2-ol (S2)

F F F F
OO IEELENEL SO
F F t-BuOH F OH
EE 90°C, 4 h E B
s1 s2

KOH (6.69 g, 119 mmol, 2.0 equiv.) was added to the solution of octafluoronaphthalene S1 (16.9 g,
59.6 mmol, 1.0 equiv.) in ~BuOH (60 mL). The mixture was stirred at 90 °C for 4 h. After cooling to
room temperature, H>O (100 mL) was added to the mixture. The resulting mixture was acidified with
2M HCI aq. (pH <1, 60 mL) and extracted with EtO (30 mLx3). The combined organic layer was
washed with brine (150 mL), dried over with Na>SO4, and concentrated under reduced pressure after
filtration. The crude product was purified by column chromatography on silica gel (hexane / ethyl
acetate = 5:1 as eluent) to give a 1,3,4,5,6,7,8-heptafluoronaphthalen-2-ol S2 (12.8 g, 47.5 mmol, 79%)
as a brown solid.

Rr=0.43 (hexane / ethyl acetate = 3:1). M.p. = 106-108 °C

"H NMR (400 MHz, CDCl3): § 5.92 (s, 1H). ’F NMR (376 MHz, CDCl3): & —147.1 (ddd, J = 57.8,
17.3, 11.5 Hz, 1F), —147.9- —148.3 (m, 2F), —149.3- —149.6 (m, 1F), —-153.9 (s, 1F), -156.1 (s, 1F), —
158.1 (t,J=18.8 Hz, 1F). *C {!F} NMR (101 MHz, DMSO-d¢): 5141.2, 140.7, 140.6, 140.4, 139.5,
138.0, 136.7, 135.3, 107.2, 103.0. IR (ATR): 3340, 1660, 1471, 1402, 1196, 1112, 935, 784 cm'.
HRMS(FAB/EB) m/z [M]" calcd for C10HF70 269.9916, found 269.9922.

Synthesis of 2-[(trifluoromethanesulfonyl)oxy]-1,3,4,5,6,7,8-heptafluoronaphthalene (S3)

F F T$,0 F F
OO, L
F OH CH,Cl, F OTf
F F rt, 2 h F F
s2 s3

To a solution of 1,3,4,5,6,7,8-heptafluoronaphthalen-2-ol S2 (6.37 g, 23.6 mmol, 1.0 equiv.) in
CHCl (50 mL) was added triethylamine (6.54 mL, 47.2 mmol, 2.0 equiv.) and
trifluoromethanesulfonic anhydride (5.80 mL 35.4 mmol, 1.5 equiv.) at 0 °C. The reaction mixture
was stirred at room temperature for 2 h. The mixture was quenched with sat. NH4ClI aq. (50 mL) at 0
°C and extracted with CH>Cl, (30 mLx3). The combined organic layer was washed with brine (150
mL), dried over with Na;SOs4, and concentrated under reduced pressure after filtration. The crude

product was purified by column chromatography on silica gel (hexane / ethyl acetate = 40:1 as eluent)
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to give a 2-[(trifluoromethanesulfonyl)oxy]-1,3,4,5,6,7,8-heptafluoronaphthalene S3 (8.66 g, 21.5
mmol, 91%) as a pale yellow oil.

Rr=0.63 (hexane / ethyl acetate = 5:1).

F NMR (376 MHz, CDCls): 8 —73.5 (s, 3F), —132.2 (d, J = 63.6 Hz, 1F), —143.5 (dt, J = 63.6 , 20.2
Hz, 1F), —144.4 (ddd, J = 56.4, 20.2, 17.3 Hz, 1F), —144.8 (dt, /= 60.7, 17.3 Hz, 1F), —146.9 (s, 1F),
~150.6- —150.8 (m, 1F), —151.8 (s, 1F). *C {"F} NMR (101 MHz, CDCl3): § 146.0, 141.7, 141.5,
141.3, 141.0, 140.7, 139.7, 125.4, 118.6, 110.5, 107.3. IR (ATR): 1654, 1458, 1412, 1216, 1122, 948,
823, 778, 726, 697 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C11F10SO3 401.9408, found: 401.9408.

Synthesis of 1,2,3,4,5,6,8-heptafluoronaphthalene (1a)

Et;SiH
F F Pd(OAc), (10 mol%) F F
dppf (10 mol%) F

X X,
F oTf DMF F H

[o}
E E 60°C,2h E E

S3 1a

To a solution of 2-[(trifluoromethanesulfonyl)oxy]-1,3,4,5,6,7,8-heptafluoronaphthalene S3 (10.0 g,
24.9 mmol, 1.0 equiv.) in DMF (50 mL) was added Et;SiH (20.0 mL, 124 mmol, 5.0 equiv.), dppf
(1.38 g, 2.49 mmol, 10 mol%) and Pd(OAc): (555 mg, 2.49 mmol, 10 mol %) at 0 °C. After stirring
at 0 °C for 10 min, the reaction mixture was allowed warm to 60 °C and stirred for 2 h. After cooling
to room temperature, H,O (60 mL) was added to the mixture, then the resulting suspension was filtered
through a pad of Celite while washing with EtcO (30 mL). The filtrate was extracted with Et2O (30
mLx3). The combined organic layer was washed with H>O (100 mL) and brine (150 mL), dried over
NaxSOs4, and concentrated under reduced pressure after the filtration. The crude product was purified
by column chromatography on silica gel (hexane 100% as eluent) to give 1,2,3,4,5,6,8-
heptafluoronaphthalene 1a (5.37 g, 21.2 mmol, 85%) as a white solid.

Rr=0.45 (hexane). M. p. = 56-58 °C

'"H NMR (400 MHz, CDCl3): 6 7.18 (dt,J=10.4, 5.8 Hz, 1H). 'F NMR (376 MHz, CDCl3): 6 -117.1-
—117.4 (m, 1F), —134.5- —-134.7 (m, 1F), —145.0 (dt, J = 63.6, 17.3 Hz, 1F), —146.7 (dt, J = 58.8, 16.6
Hz, 1F), —-150.2- —=150.5 (m, 1F), —153.8 (dd, J = 21.7, 15.9 Hz, 1F), —155.6 (dd, J = 21.7, 15.9 Hz,
1F). 3C {F} NMR (101 MHz, CDCls): § 152.6 (d, J= 6.7 Hz), 146.8 (d, J = 6.7 Hz), 141.4, 141.3,
140.4 (d, J= 6.7 Hz), 139.9, 138.5, 112.2, 108.2 (d, J = 5.8 Hz), 104.9 (d, J = 168.7 Hz). IR (ATR):
1650, 1401, 1138, 923, 845, 781, 701 cml. HRMS (FAB/EB) m/z [M]" calcd for C1oHF7 263.9966,
found 263.9967.



Synthesis of 1,2,4,5,6,8-hexafluoronaphtahlene (1b) 53

F F F F
oG UE—"004
F F  DMSOTHF F H

EE 45°C,2h EE

S1 1b

1b was synthesized according to literature.5

A solution of NaBH4 (1.25 g, 33.0 mmol, 2.2 equiv.) in DMSO (90 mL) was added to a solution of
octafluoronaphthalene S1 (4.08 g, 15.0 mmol, 1.0 equiv.) in THF (60 mL) at room temperature. The
mixture was warmed up to 45 °C and stirred for 2 h. After cooling to room temperature, the mixture
was diluted with ethyl acetate (100 mL). The mixture was washed with brine (50 mL), dried over
NaxSOs4, and concentrated under reduced pressure after filtration. The crude product was purified by
column chromatography on silica gel (hexane 100% as eluent) to furnish the 1,2,4,5,6,8-
hexafluoronaphthalene 1b as mixture with 1,2,4,5,7,8-hexafluoronaphthalene 1¢ (1b:1¢ = 90:10). The
mixture was further purified by recrystallization (EtOH / H>O) to give a 1,2,4,5,6,8-
hexafluoronaphthalene 1b (1.16 g, 4.95 mmol, 33%) as a colorless solid.
Rr=0.33 (hexane). M.p. = 66—69 °C
"H NMR (400 MHz, CDCl3): § 7.23-7.15 (m, 2H). 'F NMR (376 MHz, CDCl3): §-117.8--118.2 (m,
2F), —136.7- —136.9 (m, 2F), —149.3- —149.7 (m, 2F). 3C {!F} NMR (101 MHz, CDCl3): § 152.6 (d,
J=6.7Hz), 146.1 (d,J=6.7 Hz), 140.6 (d,J= 7.7 Hz), 113.0 (d, /= 5.8 Hz), 105.6 (d, /= 167.7 Hz).

Synthesis of 3,6-dibromonaphthalene-2,7-diol (S5) 5

HO OH AcOH/H,0 HO OH

s 80°C,4h;rt,13h  130°C, 6h S5

The S5 was synthesized according to literature. 5

bromine (10.2 mL, 200 mmol, 4.0 equiv.) was added slowly to a solution of naphthalene-2,7-diol S4
(8.01 g, 50.0 mmol, 1.0 equiv.) in acetic acid (250 mL) and H>O (28 mL) at room temperature. The
reaction mixture was stirred at 80 °C for 4 h followed by stirred at room temperature for 13 h. tin
powder (20.8 g, 175 mmol, 3.5 equiv.) was added to the resulting suspension. The reaction mixture
was warmed to 130 °C and stirred for 6 h. The hot mixture was transferred to 1000 mL Erlenmeyer
flask. After cooling to room temperature, HO (700 mL) was added to the mixture. The resulting
suspension was filtered by Kiriyama. The residue was washed with H>O and dissolved in ethyl acetate
(600 mL). The organic layer was washed with H,O (300 mL) and brine (150 mL), dried over Na;SO4

and concentrated under reduced pressure after filtration to give a 3,6-dibromonaphthalene-2,7-diol S5
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(13.3 g, 42.0 mmol, 84%) as a light brown solid. The S5 was used to next reaction without further
purification.

Rr=0.20 (hexane / ethyl acetate = 1:1). M.p. = 155-159 °C.

'"H NMR (400 MHz, DMSO-ds): 5 10.53 (brs, 2H), 8.02 (s, 2H), 7.06 (s, 2H).

Synthesis of 2,7-dibromo-3,6-dimethoxynaphthalene (S6) 5’

Mel
HO g g OH DMF MeO g g OMe
S5 rt, 24 h S6

To a solution of 3,6-dibromonaphthalene-2,7-diol S5 (12.8 g, 40.3 mmol, 1.0 equiv.) in DMF (80
mL) was added K>COs (16.7 g, 121 mmol, 3.0 equiv.) and iodomethane (7.52 mL, 121 mmol, 3.0
equiv.). The mixture was stirred at room temperature for 24 h. H>O (150 mL) was added to the mixture
and extracted with ethyl acetate (100 mLx 3). The combined organic layer was washed with H>O (50
mL x 3) and brine (50 mL), dried over Na>SQO4, and concentrated under reduced pressure after filtration.
The crude product was purified by short pass silica pad (CH2Cl> 100% as eluent) to give a 2,7-dibromo-
3,6-dimethoxynaphthalene S6 (13.9 g, 40.0 mmol, 99%) as a white solid.

Rr=0.33 (hexane / ethyl acetate = 3:1). M. p. =130-133 °C
'"H NMR (400 MHz, CDCls): 8 7.89 (s, 2H), 7.06 (s, 2H), 3.99 (s, 6H).

Synthesis of 2,7-difluoro-3,6-dimethoxynaphthalene (S7)

BrBr n-BuLi NFSI FF
MeO OMe THF THF MeO OMe

S6 -78°C,1h —78°Ctort, 18 h S7

A solution of 2,7-dibromo-3,6-dimethoxynaphthalene S6 (6.92 g, 20.0 mmol, 1.0 equiv.) in THF (50
mL) was cooled to —78 °C. 1.6 M n-BuLi in hexane (32.0 mL, 50.0 mmol, 2.5 equiv.) was added
dropwise to the solution over 20 min at —78 °C. The mixture was stirred at —78 °C for 1 h. A solution
of NFSI (18.6 g, 60.0 mmol, 3.0 equiv.) in THF (50 mL) was added dropwise to the resulting
suspension over 30 min at —78 °C. The reaction mixture was allowed warm to room temperature and
stirred for 18 h. The mixture was quenched with sat. NH4Cl aq. (100 mL) and extracted with ethyl
acetate (100 mLx3). The combined organic layer was washed with brine (75 mL), dried over Na>SOg,
and concentrated under reduced pressure after filtration. The residual crude product was suspended in
CH>Cl: then through the silica pad (CH2Cl; as eluent) to remove an insoluble white solid. The filtrate

was concentrated under reduced pressure, then the residual crude product was purified by column
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chromatography on silica gel (hexane / ethyl acetate = 6:1 as eluent) to give a 2,7-difluoro-3,6-
dimethoxynaphthalene S7 (2.34 g, 10.4 mmol, 52%) as a light brown solid.

Rr=0.33 (hexane / ethyl acetate = 3:1). M.p. = 132-133 °C

'"H NMR (400 MHz, CDCl3): & 7.34 (d, J = 11.9 Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 3.98 (s, 6H). °F
NMR (376 MHz, CDCls): § —137.4 (t, J = 10.1 Hz, 2F). 3C {F} NMR (101 MHz, CDCl3): 6 151.4
(d, J=247.8 Hz), 147.4 (d, J = 13.4 Hz), 128.2, 122.5 (t, /= 8.6 Hz), 111.5 (dd, J = 19.2, 4.8 Hz),
107.4, 55.9. IR (ATR): 1518, 1435, 1406, 1263, 1149, 1025, 895, 765, 667, 607 cm!. HRMS
(FAB/EB) m/z [M]" calcd for Ci12Hi0F20; 224.0649, found 224.0659.

Synthesis of 1,3,6,8-tetrafluoro-2,7-dimethoxynaphthalene (S8)
FF Selectfluor® F OO F
MeO OMe CH3CN MeO OMe
0°Cto 15°C, 71 h F F
S7 S8

Selectfluor® (17.7 g, 50.0 mmol, 2.5 equiv.) was added to a solution of 2,7-difluoro-3,6-
dimethoxynaphthalene S7 (4.48 g, 20.0 mmol, 1.0 equiv.) in CH3CN (200 mL) at 0 °C. The mixture
was warmed to 15 °C and stirred for 71 h. The reaction mixture was poured into ice-water (250 mL)
then extracted with ethyl acetate (100 mLx3). The combined organic layer was washed with brine (100
mL), dried over Na;SOs, and concentrated under reduced pressure after filtration. The crude product
was purified by column chromatography on silica gel (hexane / CH>Cl, = 8:1 as eluent) to give a
1,3,6,8-tetrafluoro-2,7-dimethoxynaphthalene S8 (1.39 g, 5.34 mmol, 27%) as a white solid.
R¢=0.31 (hexane / CH2Cl, = 5:1). M. p. = 113-115°C
'"H NMR (400 MHz, CDCl3): 8 7.18 (d, J = 10.5 Hz, 2H), 4.09 (s, 6H). '°F NMR (376 MHz, CDCls):
8 -128.4 (d, J=11.6 Hz, 2F), —135.5 (s, 2F). 13C {"F} NMR (101 MHz, CDCls):  154.9 (d, J=5.8
Hz), 149.3, 134.9, 124.6, 110.2, 107.3 (d, J=170.6 Hz), 62.3 (q, /= 145.7 Hz). IR(ATR): 1685, 1633,
1582, 1507, 1465, 1409, 1348, 1264, 1234, 1207, 1160, 1069, 985, 956, 870, 807, 789, 705, 572 cm’".
HRMS (FAB/EB) m/z [M]" calcd for C12HgF402 260.0460, found 260.0469.



Synthesis of 1,2,4,5,7,8-hexafluoro-3,6-dimethoxynaphthalene (S9)

F F
F OO F sec-BulLi NFSI F OO F
MeO OMe THF _THF MeO OMe
F F ~78°C, 1h ~78°Ctort, 1h Eop
S8 S9

A solution of 1,3,6,8-tetrafluoro-2,7-dimethoxynaphthalene S8 (260 mg, 1.00 mmol, 1.0 equiv.) in
THF (10 mL) was cooled to =78 °C. 1.2 M sec-BulL.i in cyclohexane / hexane (2.10 mL, 2.52 mmol,
2.5 equiv.) was added dropwise to the solution at —78 °C. The reaction mixture was stirred at —78 °C
for 1 h. NFSI (946 mg, 3.00 mmol, 3.0 equiv.) was added to the mixture one portion. The mixture was
allowed warmed to room temperature and stirred for 18 h. The mixture was quenched with sat. NH4Cl
aq. (15 mL) and extracted with ethyl acetate (20 mLx3). The combined organic layer was washed with
brine (15 mL), dried over Na,SO4 and concentrated under reduced pressure after filtration. The residual
crude product was purified by column chromatography on silica gel (hexane / ethyl acetate = 10:1 as
eluent) to give a 1,2,4,5,7,8-hexafluoro-3,6-dimethoxynaphthalene S9 as a light brown solid (257 mg,
0.869 mmol, 87%)

Rr=0.34 (hexane / ethyl acetate = 10:1). M.p. = 92-94 °C

'"H NMR (400 MHz, CDCls): 8 4.14 (s, 6H). '’F NMR (376 MHz, CDCl3):  —141.3- —-141.4 (m, 2F),
—149.2- —149.3 (m, 2F), —151.9- —152.0 (m, 2F). 3C {F} NMR (101 MHz, CDCls): § 144.6, 142.5,
141.1, 136.0, 108.2, 106.4, 62.5 (q, J = 146.7 Hz). IR (ATR): 1648, 1515, 1462, 1393, 1167, 1111,
950, 772 cm’!. HRMS (FAB/EB) m/z [M]" calcd for C12HsFsO2 296.0272, found 296.0272.

Synthesis of 1,3,4,5,6,8-hexafluoronaphthalene-2,7-diol (19)

F F F F
F ! ! F BBr; F ! ! F
MeO OMe CH,Cl, HO OH
F F 0° Ctort,21h F F
S9 S10

1.0 M BBr3 in CH2Cl> (2.35 mL, 2.35 mmol, 3.0 equiv.) was added to a solution of 1,2,4,5,7,8-
hexafluoro-3,6-dimethoxynaphthalene S9 (233 mg, 0.786 mmol, 1.0 equiv.) in CH>Cl, (4.0 mL) at
0 °C. The reaction mixture was warmed to room temperature and stirred for 21 h. After cooling to 0 °C,
H>O (10 mL) was added carefully to the mixture. The mixture was extracted with ethyl acetate (15 mL
x 3). The combined organic layer was washed with brine (15 mL), dried over Na,SO4, and concentrated
under reduced pressure after filtration. The crude product was purified by column chromatography on
silica gel (hexane / ethyl acetate = 1:1 as eluent) to give a 1,3.,4,5,6,8-hexafluoronaphthalene-2,7-diol
S10 (170 mg, 0.634 mmol, 81%) as a brownish solid.
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Rr=0.31 (hexane / ethyl acetate = 1:1). M. p. = 176177 °C

"H NMR (400 MHz, DMSO-d¢): 8 11.44 (brs, 2H). 'F NMR (376 MHz, DMSO-ds): 6 —148.5--148.6
(m, 2F), —152.1 (s, 2F), -156.8 (s, 2F). 13C {!°F} NMR (100 MHz, DMSO-ds): & 140.5, 139.4, 139.4,
134.0, 107.7, 99.9. IR (ATR): 2995, 1659, 1467, 1387, 1246, 1197, 1112, 931, 789, 743 cm’!. HRMS
(FAB/EB) m/z [M]" calcd for C1oH2FsO2 267.9959, found 267.9957.

Synthesis of 1,2,4,5,7,8-hexafluoro-3,6-bis|[trifluoromehanesulfonyloxy|naphthalene (S11)

F F Tf,0 F F
xor —> Tor
HO OH CH,Cl, TfO OTf
F F O° Ctort,2h F F
S10 S11

To a solution of 1,3,4,5,6,8-hexafluoronaphthalene-2,7-diol S10 (186 mg, 0.694 mmol, 1.0 equiv.) in
CHCl> (7.0 mL) was added triethylamine (290 pL, 2.09 mmol, 3.0 equiv.) and
trifluoromethansulufonic anhydride (290 uL, 1.77 mmol, 2.5 equiv.) at 0 °C. The reaction mixture was
warmed to room temperature and stirred for 18 h. After cooling to 0 °C, the reaction mixture was
quenched with H>O, and extracted with CH>Cl, (10 mLx3). The combined organic layer was washed
with brine (15 mL), dried over Na;SOs, and concentrated under reduced pressure after filtration. The
crude product was purified by column chromatography on silica gel (hexane / ethyl acetate = 30:1 as
eluent) to give a 1,2,4,5,7,8-hexafluoro-3,6-bis[trifluoromehanesulfonyloxy]-naphthalene S11 as a
brown solid. (280 mg, 0.526 mmol, 76%)

Rr=0.43 (hexane / ethyl acetate = 5:1). M. p. = 51-53 °C.

YF NMR (376 MHz, CDCl3): 8 —73.3 (s, 6F), —130.0 (s, 2F), —143.2 (s, 2F), —143.4- —-143.5 (m, 2F).
BC {"F} NMR (101 MHz, CDCl3): § 146.4, 142.4,141.4,125.8,118.6, 113.5, 107.0. IR (ATR): 1648,
1437, 1408, 1208, 1126, 1035, 947, 839, 818, 792, 754, 690 cm™'. HRMS (FAB/EB) m/z [M]" calcd
for C12F1206S2 531.8945, found 531.8925.

Synthesis of 1,2,4,5,7,8-hexafluoronaphthalene (1¢)

- Et,SiH
Pd(OAC), (20 mol%) F F
F O‘ F dppf (20 mol%) = F
TfO OTf DMF H OO H
EE 0°C t0 60 °C, 4 h
F F
S11 1c

To a solution of 1,2,4,5,7,8-hexafluoro-3,6-bis[trifluoromehanesulfonyloxy]naphthalene S11 (830
mg, 1.56 mmol, 1.0 equiv.) in DMF (3.0 mL) was added dppf (173 mg, 0.312 mmol, 20 mol%),
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triethylsilane (2.50 mL, 15.7 mmol, 10 equiv.) and Pd(OAc)2 (70.0 mg, 0.312 mmol, 20 mol%) at 0 °C.
After stirring at 0 °C for 10 min, the reaction mixture was allowed warm to 60 °C and stirred for 4 h.
After cooling to room temperature, HoO (10 mL) was added to the mixture, and the resulting
suspension was filtered through the Celite pad. The residue was washed with EtoO (10 mL) then the
filtrate was extracted with Et2O (30 mLx3). The combined organic layer was washed with H>O (30
mL) and brine (30 mL), dried over Na;SOs4, and concentrated under reduced pressure after filtration.
The crude product was purified by column chromatography on silica gel (hexane as eluent) to give a
1,2,4,5,7,8-hexafluoronaphthalene 1¢ as a white solid (196 mg, 0.830 mmol, 53%).

Rr=0.34 (hexane). M. p. =40-42 °C

'"H NMR (400 MHz, CDCl3): 8 7.12-7.09 (m, 2H). 'F NMR (376 MHz, CDCl3): 6 —116.1- —116.3
(m, 2F), —133.8--133.9 (m 2F), -151.0- —151.2 (br, 2F). 3C {!F} NMR (101 MHz, CDCl5): 5 152.8,
147.5 (d, J = 6.7 Hz), 140.6 (d, J = 6.7 Hz), 117.0, 109.3, 103.7 (d, J = 169.7 Hz). IR (ATR): 1649,
1488, 1401, 1380, 1161, 1078, 891, 846, 701, 687 cm™!. HRMS (FAB/EB) m/z [M]" calcd for CioH2Fs
236.0061, found 236.0059.

Synthesis of 1,2,3,4,5,6-hexafluotonaphthalene (1d) 8

F F F F F F
. £ HNNHy'HO | E NaOMe F F
OO EtOH OO MeOH OO
F F 400c 35n |F NHNH, it, 1h F H
F F F F F H
S1 L S12 . 1d

Hydrazine monohydrate (2.00 mL, 40.0 mmol, 4.0 equiv.) was added to a solution of
octafluoronaphthalene S1 (2.83 g, 10.0 mmol, 1.0 equiv.) in EtOH (12 mL). The mixture was stirred
at 40 °C for 3.5 h. After cooling to room temperature, the mixture was quenched with H>O (50 mL)
and extracted with CH2Cl» (30 mLx3). The combined organic layer was washed with H>O (50 mL)
and brine (50 mL), dried over Na>SQO4, and concentrated under reduced pressure after filtration to
afford (1,3,4,5,6,7,8-heptafluoro-2-naphthalenyl) hydrazine S12 as crude product. The S12 was used
to next step without further purification.

NaOMe (5.0 M in MeOH, 7.20 mL, 36.0 mmol, 3.6 equiv.) was added dropwise to a solution of
(1,3,4,5,6,7,8-heptafluoro-2-naphthalenyl)hydrazine S12 (2.75 g, 10.0 mmol, 1.0 equiv.) in MeOH (70
mL) at 0 °C. The reaction mixture was stirred at room temperature for 1 h while the generated-nitrogen
gas was removed. The reaction mixture was quenched with H>O (100 mL) at 0 °C and extracted with
CH>Cl: (30 mLx3). The combined organic layer was washed with H>O (100 mL) and brine (50 mL),

dried over Na>SQO4, and concentrated under reduced pressure after filtration. The residual crude product
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was purified by column chromatography on silica gel (hexane as eluent) to give a 1,2,3,4,5,6-

hexafluotonaphthalene 1d (1.66 g, 70.3 mmol, 70%) as a colorless oil.

Characterization of S12

F F

ool
F NHNH,

F F
$12

Rr=0.50 (hexane / ethyl acetate = 3:1).

"H NMR (400 MHz, CDCls): § 5.51 (s, 1H), 4.10 (brs, 2H). °F NMR (376 MHz, CDCl;): § —143.4-
—143.6 (m, 1F), —147.5 (dt, J = 36.1, 19.3 Hz, 1F), —148.2 (dt, J = 62.6, 15.2 Hz, 1F), —149.4 (dt, J =
36.8, 18.3 Hz, 1F), -150.2 (s, 1F), —156.6 (t, J = 18.8 Hz, 1F), -159.0 (t, /= 18.8 Hz, 1F).

Characterization of 1d

Rr=0.43 (hexane).

'H NMR (400 MHz, CDCls): & 7.83 (m, 1H), 7.46 (dd, J = 9.4, 7.1 Hz, 1H). 'F NMR (376 MHz,
CDClz): 6 —138.0 (s, 1F), —145.6 (dd, J = 57.8, 17.3 Hz, 1F), —147.3- —147.7 (m, 1F), -148.7 (t, J =
17.3 Hz, 1F), -156.2 (t, J=17.3 Hz, 1F), —158.3- —=158.5 (m, 1F).



3. Preparation for Magnesium amide reagents

TMP,Mg®°

A 100 mL two-neck round-bottomed flask was flame-dried under vacuo. The flask was backfilled
with nitrogen gas three times. THF (25 mL) and 2,2,6,6-tetramethylpiperidine (1.62 mL, 10.0 mmol,
1.9 equiv.) were charged into the flask, dibutylmagnesium (1.0 M in heptane, 5.00 mL, 5.00 mmol,
1.0 equiv.) was added dropwise. The mixture was refluxed for 24 h to afford a pale yellow solution of
TMP:Mg (0.1 M in THF). The TMP:Mg was titrated against benzoic acid using 4-

phenylazodiphenylamine as indicator.

TMP,Mg-2LiBr5!°

A 30 mL two-neck round-bottomed flask was charged with Mg powder (122 mg, 5.00 mmol, 1.0
equiv.). The flask was flame-dried under vacuo. Then, the flask was backfilled with nitrogen gas three
times. THF (5.0 mL) and 1,2-dibromoehtane (430 pL, 5.00 mmol, 1.0 equiv.) were added to the flask
at room temperature. The mixture was refluxed for 1 h to give a MgBr; in THF. In another 30 mL two
neck flask, 2,2,6,6-tetramethylpiperidine (1.70 mL, 10.0 mmol, 2.0 equiv.) and THF (5.0 mL) were
charged. After cooling to —78 °C, n-BuLi (1.58 M in hexane, 6.33 mL, 10.0 mol, 2.0 equiv.) was added
dropwise to the solution at —78 °C. The resulting mixture was warmed to 0 °C and stirred for 30 min.
The resulting solution was transferred to the MgBr> in THF via cannula at 0 °C. The mixture was
stirred at 0 °C for 30 min, then warmed to room temperature and stirred for 30 min to afford a
TMP>Mg-2LiBr (0.20 M in THF) as a light brown solution. The TMP>Mg-2LiBr was titrated at 0 °C

against benzoic acid using 4-phenylazodiphenylamine as indicator.

TMP,Mg-2LiCI5!!

A 100 mL two-neck round-bottomed flask was charged with Mg powder (122 mg, 5.00 mmol, 1.0
equiv.). The flask was flame-dried under vacuo. Then, the flask was backfilled with nitrogen gas three
times. THF (20 mL) and 1,2-dichloroehtane (400 pL, 5.00 mol, 1.0 equiv.) were added to the flask at
room temperature. The reaction mixture was refluxed for 1 h to give a MgCl, in THF. In another 30
mL two neck flask, 2,2,6,6-tetramethylpiperidine (1.70 mL, 10.0 mmol, 2.0 equiv.) and THF (5.0 mL)
were charged. After cooling to —78 °C, n-BuLi (1.58 M in hexane, 6.33 mL, 10.0 mol, 2.0 equiv.) was
added dropwise to the solution at =78 °C. The reaction mixture was warmed to 0 °C and stirred for 30
min. The resulting solution was transferred to the MgClz in THF via cannula at 0°C. The mixture was

stirred at 0 °C for 30 min, then warmed to room temperature and stirred for 1 h to afford a
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TMP>Mg-2LiCl (0.10 M in THF) as a pale yellow solution. The TMP>Mg-2LiCl was titrated at 0 °C

against benzoic acid using 4-phenylazodiphenylamine as indicator.

TMPMgCI-LiCI5!2

A flame-dried 50 mL two-neck round-bottom flask was charged with i-PrMgCl-LiCl (1.3 M in THF,
7.60 mL, 10.0 mmol, 1.0 equiv.). Then, 2,2,6,6-tetramethylpiperidine (1.70 mL, 10.0 mmol, 1.0 equiv.)
was added dropwise to the solution at room temperature. The reaction mixture was stirred at room
temperature for 48 h to afford a TMPMgCI-LiCl (0.60 M in THF) as a yellow solution. The
TMPMgCl-LiCl was titrated at 0 °C against benzoic acid using 4-phenylazodiphenylamine as indicator.



4. Halogenation reaction for polyfluoronaphthalenes.

General procedure:

F F F F
R3 F TMP,Mg-2LiBr  Halogen source R3 ‘ ‘ F
R2 O O H THF R? X

F R 0°C, 30 min 0°Ctort,1h F R!
1a:R'=R%2=R3=F :R1=R?=R°=F

1b:R'=R?=F R3=H
1c:R'=R3®=F R2=H
1d:R'=H,R?=R3=F

:R'=R%2=F R3=X
:R'=R3=F R2=X
:R"=H,R?=R3=F
:R'=R%2=F R®=H
:R'=R3=F R?=H

NoahWDN

TMP>Mg-2LiBr was added to a solution of polyfluoronaphthalene 1 in THF at 0 °C. The mixture was
stirred at 0 °C for 30 min, then halogen source was added to the reaction mixture at once. The mixture
was stirred at room temperature for 1 h, quenched with 2 M HCI aq. (30 mL) at 0 °C and extracted
with Et,0 (10 mLx3). The combined organic layer was washed with sat. Na,SOs3 aq. (30 mL) and brine
(30 mL), dried over Na;SOs4, and concentrated under reduced pressure after filtration. The residual
crude product was purified by column chromatography on silica gel (hexane as eluent) to give

corresponding perflurorohalogenated-naphthalene (2-7).

1,2,3,4,5,6,8-Heptafluoro-7-iodonaphthalene (2a)
F F

F F
2a

2a was synthesized according to general procedure using 1,2,3,4,5,6,8-heptafuluoronaphthalene 1a
(127 mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP>Mg-2LiBr (0.20 M in THF, 3.00 mL, 0.600
mmol, 1.2 equiv.), and I> (305 mg, 1.20 mmol, 2.4 equiv.) to give 2a (173 mg, 0.455 mmol, 91%) as
a white solid.
R¢=0.43 (hexane). M.p. = 61-63 °C
YF NMR (376 MHz, CDCl3): 6 -96.9 (dd, J= 66.5, 17.3 Hz, 1F), -116.4- —-116.5 (m, 1F), —144.1 (dt,
J=66.5,17.3 Hz, 1F), -146.3 (dt,J=59.7, 16.6 Hz, 1F), -147.0- —147.3 (m, 1F), -152.9- —153.1 (m,
1F), —155.1 (s, 1F). C {F} NMR (101 MHz, CDCl3): 8 152.9, 147.0, 141.4, 140.6, 140.1, 139.8,
138.8, 111.7, 107.7, 72.7. IR (ATR): 1650, 1487, 1399, 1254, 1161, 1107, 946, 889, 739, 686, 665
cm~!. HRMS (FAB/EB) m/z [M]" calcd for C1oF71 379.8933, found 379.8932.



2-Bromo-1,3,4,5,6,7,8-heptafluoronaphthalene (2b)
F F

b od
F Br
F_F
2b

2b was synthesized according to general procedure using 1,2,3,4,5,6,8-heptafuluoronaphthalene 1a
(254 mg, 1.00 mmol, 1.0 equiv.), THF (8.0 mL) TMP>Mg-2LiBr (0.20 M in THF, 6.00 mL, 1.20 mmol,
1.2 equiv.), and Br, (260 pL, 5.00 mmol, 5.0 equiv.) to give 2b (310 mg, 0.930 mmol, 93%) as a white
solid.
Rr=0.44 (hexane). M. p. = 64—65 °C.
F NMR (376 MHz, CDCl3): 8 —111.4 (dd, J = 66.5, 14.4 Hz, 1F), —128.6- —128.8 (m, 1F), —144.4
(dt,J=66.5, 17.3 Hz, 1F),-146.1 (dt, J=59.7, 15.9 Hz, 1F), —146.7- -147.1 (m, 1F), —153.1 (dd, J =
20.2, 17.3 Hz, 1F), -154.7 (dd, J = 23.1, 14.5 Hz, 1F). *C {F} NMR (101 MHz, CDCl;): § 150.2,
145.1, 141.4, 140.7, 140.7, 139.9, 139.0, 110.7, 107.9, 99.6. IR (ATR): 1638, 1522, 1483, 1398, 1252,
1156, 1106, 948, 897, 744 cm™'. HRMS (FAB/EB) m/z [M]' caled for CioBrF7 331.9072, found
331.9062.

2-Chloro-1,3,4,5,6,7,8-heptafluoronaphthalene (2¢)
F F

ool
F Cl
F F
2c

2c¢ was synthesized according to general procedure using 1,2,3,4,5,6,8-heptafuluoronaphthalene 1a
(127 mg, 0.50 mmol, 1.0 equiv.), THF (4.0 mL) TMP>Mg-2LiBr (0.20 M in THF, 3.00 mL, 0.60 mmol,
1.2 equiv.), and PhSO,Cl (150 pL, 1.20 mmol, 2.4 equiv.) to give 2¢ (126 mg, 0.435 mmol, 87%) as
a white solid.
Rr=0.50 (hexane). M. p. = 6667 °C
YF NMR (376 MHz, CDCl3): 8 —120.1 (dd, J = 66.5, 17.3 Hz, 1F), —136.1- —=136.2 (m, 1F), —144.6
(dt,J=64.5, 16.6 Hz, 1F),-146.0 (dt, J=59.7, 16.6 Hz, 1F), —146.9- —-147.1 (m, 1F), —153.1--153.3
(m, 1F), —154.6- —154.7 (m, 1F). 13C {*F} NMR (101 MHz, CDCl3): & 149.3, 144.4, 141.3, 141.0,
140.9, 139.8, 139.1, 111.4, 109.9, 107.7. IR (ATR): 1639, 1477, 1393, 1162, 1105, 916, 750 cm’".
HRMS (FAB/EB) m/z [M]" calcd for C1oCIF7 287.9577, found 287.9585.



1,2,4,5,6,8-Hexafluoro-3,7-diiodonaphthalene (3a)

3a

3a was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (47.0
mg, 0.200 mmol, 1.0 equiv.), THF (1.5 mL), TMP,Mg-2LiBr (0.23 M in THF, 2.10 mL, 0.480 mmol,

2.4 equiv.), and I (244 mg, 0.960 mmol, 4.8 equiv.) to give 3a (90.1 mg, 0.184 mmol, 92%) as a white
solid.

R¢=0.35 (hexane). M. p. = 180-183 °C
19F NMR (376 MHz, CDCL): § —97.3 (dd, J = 66.1, 20.2 Hz, 2F), ~116.9- ~117.0 (m, 2F), —145.3- —

145.7 (m, 2F). 13C {1°F} NMR (101 MHz, CDCl5): § 153.0, 146.6, 138.9, 111.9, 74.2. IR (ATR): 1608,

1473, 1375, 1118, 942, 899 cm’'. HRMS (FAB/EB) m/z [M]* calcd for CioFsl> 487.7994, found
487.7990.

2,6-Dibromo-1,3,4,5,7,8-hexafluoronaphthalene (3b)
F F
O,
F Br
F F
3b
3b was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (47.0

mg, 0.200 mmol, 1.0 equiv.), THF (1.5 mL), TMP,Mg-2LiBr (0.23 M in THF, 2.10 mL, 0.480 mmol,

2.4 equiv.), and Br, (100 pL, 2.00 mmol, 10.0 equiv.) to give 3b (65.1 mg, 0.166 mmol, 83%) as a
white solid.

Rr=0.40 (hexane). M. p. = 133-135 °C.
19F NMR (376 MHz, CDCls): 8 -111.6 (dd, J = 66.5, 17.3 Hz, 2F), —128.9- —129.0 (m, 2F), —145.4- —
145.7 (m, 2F). 13C {!°F} NMR (101 MHz, CDCls): & 150.4, 144.9, 140.0, 111.0, 100.7. IR (ATR):

1618, 1386, 1132,913, 668 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C1o””Br®!BrFs 393.8250, found
393.8250.



2,6-Dichloro-1,3.4,5,7,8-hexafluoronaphtalene (3c)
F F
Cl F
F OO cl
F F
3c
3¢ was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (47.0
mg, 0.200 mmol, 1.0 equiv.), THF (1.5 mL), TMP,Mg-2LiBr (0.23 M in THF, 2.10 mL, 0.480 mmol,
2.4 equiv.), and PhSO>Cl (155 uL, 1.20 mmol, 6.0 equiv.) to give 3¢ (56.0 mg, 0.184 mmol, 92%) as
a white solid.
R¢=0.38 (hexane). M. p. = 101-102 °C.
YF NMR (376 MHz, CDCl3): § —120.2 (dd, J = 63.6, 17.3 Hz, 2F), —136.2- —136.4 (m, 2F), —145.6- —
146.0 (m, 2F). 3C {F} NMR (101 MHz, CDCls): & 149.3, 144.3, 140.4, 112.3, 110.1. IR (ATR):

1624, 1390, 1139, 915, 791, 702 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C10CLFs 303.9281, found
303.9275.

1,2,4,5,7,8-Hexafluoro-3,6-diiodonaphthalene (4a)

4a

4a was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1c¢ (4.6
mg, 0.02 mmol, 1.0 equiv.), THF (150 pL), TMP>-Mg-2LiBr (0.23 M in THF, 210 pL, 0.048 mmol,
2.4 equiv.), and > (25.0 mg, 0.096 mmol, 4.8 equiv.) to give 4a (8.40 mg, 0.017 mmol, 86%) as a
white solid.

Rr=0.33 (hexane). M. p. = 149-150 °C

F NMR (376 MHz, CDCl3): 6 -94.7 (dd, J=11.6, 8.7 Hz, 2F), -114.9 (d, J = 8.7 Hz 2F), —147.2- —
147.4 (m, 2F). BC {F} NMR (101 MHz, CDCls): § 152.2, 147.7, 140.1, 116.0, 108.2, 71.9. IR
(ATR): 1626, 1382, 1124, 900 cm™!. HRMS (FAB/EB) m/z [M]" calcd for CioFsl,» 487.7994, found
487.79717.



2,7-Dibromo-1,3,4,5,6,8-hexafluoronaphthalene (4b)

F F

F F

Br OO Br

F F

4b

4b was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1¢ (23.6
mg, 0.100 mmol, 1.0 equiv.), THF (770 puL), TMP,Mg-2LiBr (0.24 M in THF, 1.0 mL, 0.240 mmol,
2.4 equiv.), and Br (50 puL, 1.00 mmol, 10.0 equiv.) to give 4b (36.0 mg, 0.091 mmol, 91%) as a white
solid.
Rr=0.44 (hexane). M. p. = 102-105 °C
F NMR (376 MHz, CDCl3): § -109.6 (dd, J=11.6, 8.7 Hz, 2F), -1267.2 (d, J= 8.7 Hz, 2F), —146.8-
—147.0 (m, 2F). BC {F} NMR (101 MHz, CDCl3): & 149.7, 145.7, 140.8, 113.9, 108.5, 99.2. IR

(ATR): 1628, 1461, 1386, 1130, 933, 858 cm’'. HRMS (FAB/EB) m/z [M]" calcd for CioBraFe
391.8271, found 391.8269.

2,7-Dichloro-1,3.4,5,6,8-hexafluoronaphthalene (4¢)
F F
F F
Cl OO Cl
F F
4c
4c¢ was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1¢ (23.6
mg, 0.100 mmol, 1.0 equiv.), THF (770 puL), TMP,Mg-2LiBr (0.24 M in THF, 1.0 mL, 0.240 mmol,
2.4 equiv.), and PhSO,Cl (80 pL, 0.60 mmol, 6.0 equiv.) to give 4b (28.1 mg, 0.092 mmol, 92%) as a
white solid.
Rr=0.42 (hexane). M. p. = 80-81 °C
F NMR (376 MHz, CDCl3): § -118.7 (dd, J = 11.6, 8.7 Hz, 2F), -134.9 (dd, /= 11.6, 5.8 Hz, 2F), —
146.9- —-147.0 (m, 2F). 13C {!F} NMR (101 MHz, CDCl5): 5 148.8, 145.0, 141.0, 122.5, 111.2, 108.0.

IR (ATR): 1636, 1470, 1392, 1134, 1094, 943, 898, 742 cm™!. HRMS (FAB/EB) m/z [M]" calcd for
C1o CloF6 303.9281, found 303.9287.



1,2,3,4,5,6-Hexafluoro-7-iodonaphthalene (5a)
F F

5a was synthesized according to general procedure using 1,2,3,4,5,6-hexafluoronaphthalene 1d (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.20 M in THF, 3.00 mL, 0.600 mmol,
1.2 equiv.), and I> (305 mg, 1.20 mmol, 2.4 equiv.) to give 5a (153 mg, 0.423 mmol, 84%) as a white
solid.

Rr=0.44 (hexane). M. p. =40-43 °C.

"H NMR (400 MHz, CDCls): 6 8.28 (d, J = 5.0 Hz, 1H). '°F NMR (376 MHz, CDCls): 6 —-118.1- —
118.2 (m, 1F),—-141.2 (dd, J=52.0, 17.3 Hz, 1F), —146.6- —146.9 (m, 1F), -148.5 (t,J = 17.3 Hz, 1F),
~155.1 (t, J = 15.9 Hz, 1F), —-156.4 (dt, J = 14.5, 8.7 Hz, 1F). *C {°F} NMR (101 MHz, CDCls):
5147.6 (d, J = 10.5 Hz), 143.1, 141.1, 140.7 (d, J = 4.8 Hz), 139.6, 138.1, 126.0 (d, J = 174.4 Hz),
118.5, 111.5 (d, J=7.7 Hz), 84.0 (d, J = 5.8 Hz). IR (ATR): 1655, 1459, 1416, 1223, 1124, 951, 827
cm!, HRMS (FAB/EB) m/z [M]" calcd for C1oHFel 361.9027, found 361.9028.

7-Bromo-1,2,3,4,5,6-hexafluoronaphthalene (5b)
F F

O
F Br
F_H
5b

5b was synthesized according to general procedure using 1,2,3,4,5,6-hexafluoronaphthalene 1d (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.20 M in THF, 3.00 mL, 0.600 mmol,
1.2 equiv.), and Br, (130 pL, 2.52 mmol, 5.0 equiv.) to give 5b (144 mg, 0.457 mmol, 92%) as a white
solid.

R¢=0.50 (hexane). M. p. =34-35°C

'H NMR (400 MHz, CDCl3): & 8.09 (d, J = 5.7 Hz, 1H). °F NMR (376 MHz, CDCls): & —130.7 (s,
1F), -140.9 (dd, J = 52.0, 17.3 Hz, 1F), —146.7 (ddd, J = 52.0, 17.3, 5.8 Hz, 1F), —148.3 (t, /= 15.9
Hz, 1F), —-155.2 (t, J = 17.3 Hz, 1F), —156.1 (dt, J = 14.5, 8.7 Hz, 1F). 1*C {IF} NMR (101 MHz,
CDCls,): 6 145.7 (d,J=10.5 Hz), 144.3, 141.2, 141.0 (d, /=3.8 Hz), 139.4, 138.3, 119.7 (d, /= 173.5
Hz), 117.3, 112.2, 110.8 (d, /= 6.7 Hz). IR (ATR): 1625, 1518, 1475, 1416, 1373, 1140, 1058, 990,
906, 867, 797, 739 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C10HBrFs 315.9145, found 315.9151.



7-Chloro-1,2,3,4,5,6-hexafluoronaphthalene (5¢)

F F
ool
F Cl

F H

5c

5c was synthesized according to general procedure using 1,2,3,4,5,6-hexafluoronaphthalene 1d (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.20 M in THF, 3.00 mL, 0.600 mmol,
1.2 equiv.), and PhSO,Cl (190 pL, 1.50 mmol, 3.0 equiv.) to give 5c¢ (124 mg, 0.458 mmol, 92%) as
a white solid.

R¢=0.50 (hexane). M. p. =35-37 °C.

"H NMR (400 MHz, CDCl3): & 7.92 (d, J = 6.2 Hz, 1H). '°F NMR (376 MHz, CDCl3): § —138.5 (s,
1F),-141.0 (dd, J=52.0, 14.5 Hz, 1F),—-146.8 (ddd, /= 52.0, 17.3, 5.8 Hz 1F), -148.2 (t,J=17.3 Hz,
1F), -155.4 (dd, J=20.2, 17.3 Hz, 1F), -156.1 (dd, J = 28.8, 8.7 Hz, 1F). 1*C {F} NMR (101 MHz,
CDCl): 6 145.0 (d, J = 9.6 Hz), 144,8, 141.2, 141.1 (d, J= 3.8 Hz), 139.4, 138.4, 124.4 (d,J = 5.8
Hz), 116.6 (d, J = 173.5 Hz), 116.6, 110.3 (d, J = 8.6 Hz). IR (ATR): 1631, 1520, 1480, 1377, 1266,
1147, 1058, 991, 934, 910. 867, 797, 756 cm’l. HRMS (FAB/EB) m/z [M]" calcd for CioHCIFs
269.9671, found 269.9676.

1,3,4,5,7,8-Hexafluoro-2-iodonaphthalene (6a)

6a

6a was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.23 M in THF, 1.10 mL, 0.250 mmol,
0.5 equiv.), and I, (152 mg, 0.60 mmol, 1.2 equiv.) to give 6a (175 mg, 0.485 mmol, 97%) as a white
solid.

Rr=0.31 (hexane). M. p. = 56-58 °C.

"H NMR (400 MHz, CDCl5): § 7.24-7.21 (m, 1H). ’F NMR (376 MHz, CDCls): 6 -97.7 (dd, J = 66.5,
20.2 Hz, 1F),-117.5--117.8 (m, 1F),—118.6- -118.8 (m, 1F), —135.1-—-135.2 (m, 1F),-146.2- -146.5
(m, 1F), —148.4- —148.8 (m, 1F). 13C {!F} NMR (101 MHz, CDCl5): § 152.9, 152.6, 146.4 (d,J=5.8
Hz), 146.3, 139.9, 139.6, 112.5 (d, /= 6.7 Hz), 112.4, 105.8 (d, J = 168.7 Hz), 74.0. IR (ATR): 1653,
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1619, 1382, 1160, 1121, 890, 843, 732 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C1oHFsl 361.9027,
found 361.9022.

2-Bromo-1,3.,4,5,7,8-hexafluoronaphthalene (6b)

F F

H F
F OO Br

F F

6b

6b was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.23 M in THF, 1.10 mL, 0.250 mmol,
0.5 equiv.), and Br (70 uL, 1.25 mmol, 2.5 equiv.) to give 6b (151 mg, 0.480 mmol, 96%) as a white
solid.
Rr=0.38 (hexane). M. p. = 53-55 °C.
"H NMR (400 MHz, CDCl3): § 7.26-7.19 (m, 1H). ’F NMR (376 MHz, CDCl3): § —-112.2 (dd, J =
65.4,17.4 Hz, 1F), -117.2- —117.6 (m, 1F), —130.8- —131.0 (m, 1F), —134.7- —134.9 (m, 1F), —146.1
(ddd, J=60.7,17.3, 14.5 Hz, 1F), -148.9 (ddd, J= 63.6, 20.2, 5.8 Hz, 1F). *C {F} NMR (101 MHz,
CDCl3): 6 152.6 (d,J= 6.7 Hz), 150.3, 146.7 (d, J= 6.7 Hz), 144.3, 140.8, 139.8, 112.6, 111.4 (d, J =
4.8 Hz), 105.7 (d, J=169.7 Hz), 100.5. IR (ATR): 1625, 1386, 1125, 893, 846, 740, 666 cm™'. HRMS
(FAB/EB) [M]" caled for CioHBrFs 313.9166, found 313.9171.

2-Chloro-1,3,4,5,7,8-hexafluoronaphthalene (6¢)

F F

H F
F OO cl

F F

6c

6¢ was synthesized according to general procedure using 1,2,4,5,6,8-hexafluoronaphthalene 1b (118
mg, 0.500 mmol, 1.0 equiv.), THF (4 mL), TMP,Mg-2LiBr (0.23 M in THF, 1.10 mL, 0.250 mmol,
0.5 equiv.), and PhSO>C1 (95 pL, 0.75 mmol, 1.5 equiv.) to give 6¢ (122 mg, 0.465 mmol, 93%) as a
white solid.
R¢=0.38 (hexane). M. p. = 54-56 °C
"H NMR (400 MHz, CDCl;3): § 7.26-7.18 (m, 1H). 'F NMR (376 MHz, CDCl3): §-117.2--117.5 (m,
1F),-120.9 (dd, /= 63.6, 17.3 Hz, 1F), —134.6- —134.8 (m, 1F), —138.3- —138.5 (m, 1F), —146.2 (ddd,
J=63.6,17.4,5.8 Hz, 1F), —148.9- -149.3 (m, 1F). *C {F} NMR (101 MHz, CDCls): § 152.6 (d, J
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= 5.8 Hz), 149.3, 146.8 (d, J = 6.7 Hz), 143.7, 141.0, 139.9 (d, J= 6.7 Hz), 112.4, 112.2, 110.7(d, J =
5.8 Hz), 105.7 (d, J = 168.7 Hz). IR (ATR): 1633, 1390, 1125, 900, 849, 808, 751, 683 cm!. HRMS
(FAB/EB) [M]" calcd for C1oHCIFs 269.9671, found 269.9681.

1,3,4,5,6,8-Hexafluoro-2-iodonaphthalene (7a)

7a

7a was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1c¢ (23.6
mg, 0.100 mmol, 1.0 equiv.), THF (770 uL), TMP>.Mg-2LiBr (0.23 M in THF, 215 pL, 0.050 mmol,
0.5 equiv.), and I (30.5 mg, 0.12 mmol, 1.2 equiv.) to give 7a (23.1 mg, 0.064 mmol, 64%, 77%
purity) as a white solid. 7a was obtained as mixture with 1c and these compounds were not able to be
isolated. Therefore, 7a was characterized as mixture with Ic.

Rr=0.33 (hexane)

"H NMR (400 MHz, CDCl3): § 7.18-7.11 (m, 1H). ’F NMR (376 MHz, CDCls): 6 -95.7 (dd, J = 78.0,
17.3 Hz, 1F), -115.1- -115.4 (m, 1F), -115.8 (d, J = 23.1 Hz, 1F), —132.8- -133.0 (m, 1F), —147.7
(ddd, J=57.8,17.3, 5.8 Hz, 1F), -150.5 (ddd, J = 63.6, 20.2, 5.8 Hz, 1F). *C {°F} NMR (101 MHz,
CDClz): 6 153.2,151.9 (d, J="7.7 Hz), 147.6 (d, J= 6.7 Hz), 147.5, 140.7, 140.1, 116.5, 108.8 (d, J =
6.7 Hz), 104.3 (d, J=168.7), 71.1. IR (ATR): 1650, 1474, 1381, 1118, 1081, 910, 884, 840, 779, 745,
701cml. HRMS (FAB/EB) m/z [M]" calcd for C1oHFsl 361.9027, found 361.9036.

2-Bromo-1,3.,4,5,6,8-hexafluoronaphthalene (7b)

F F
boed
H Br

F F

7b

7b was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1c¢ (23.6
mg, 0.100 mmol, 1.0 equiv.), THF (770 uL), TMP.Mg-2LiBr (0.23 M in THF, 215 pL, 0.050 mmol,
0.5 equiv.), and Bry (13 pL, 0.12 mmol, 1.2 equiv.) to give 7b (18.5 mg, 0.059 mmol, 59%, 74%
purity) as a white solid. 7b was obtained as mixture with 1c and these compounds were not able to be

isolated. Therefore, 7b was characterized as mixture with Ic.

Rr=0.38 (hexane)
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'H NMR (400 MHz, CDCl3): § 7.18-7.10 (m, 1H). '9F NMR (376 MHz, CDCls): § —110.3 (dd, J =
72.3,20.2 Hz, 1F), —115.4- —115.8 (m, 1F), —128.0 (d, J = 17.3 Hz, 1F), —133.0- —133.1 (m, 1F), —
147.6 (ddd, J=57.8, 17.3 Hz, 1F), ~150.4 (ddd, J = 57.8, 14.5, 5.8 Hz, 1F). 3C {1%F} NMR (101 MHz,
CDCL): § 152.0 (d, J = 7.7 Hz), 150.6, 147.5 (d, J= 6.7 Hz), 145.7, 140.9, 115.5, 108.9, 104.7 (d, J =
166.8 Hz), 99.9 (d, J = 5.8 Hz), 98.1. IR (ATR): 1632, 1464, 1388, 1081, 936, 915, 741, 661 cm".
HRMS (FAB/EB) m/z [M]" caled for C1oHBrFs 313.9166, found 313.9173.

2-Chloro-1,3,4,5,6,8-hexafluoronaphthalene (7c)

F F
F F
H OO cl

F F

7c

7a was synthesized according to general procedure using 1,2,4,5,7,8-hexafluoronaphthalene 1c¢ (23.6
mg, 0.100 mmol, 1.0 equiv.), THF (770 uL), TMP-Mg-2LiBr (0.23 M in THF, 215 pL, 0.050 mmol,
0.5 equiv.), and PhSO>C1 (20 pL, 0.15 mmol, 1.5 equiv.) to give 7¢ (13.4 mg, 0.049 mmol, 49%, 74%
purity) as a white solid. 7c was obtained as mixture with 1c and these compounds were not able to be
isolated. Therefore, 7c was characterized as mixture with Ic.
Rr=0.37 (hexane)
"H NMR (400 MHz, CDCl3): § 7.20-7.14 (m, 1H). 'F NMR (376 MHz, CDCl3): § -115.7--116.0 (m,
1F), -119.0 (dd, J = 66.5, 20.2 Hz, 1F), -133.1- —-133.3 (m, 1F), -135.5 (dd, /= 11.6, 5.8 Hz, 1F), —
147.7 (ddd, J=57.8, 17.3, 5.8 Hz, 1F), -150.3 (ddd, J = 57.8, 20.2, 5.8 Hz, 1F). 1*C {I°F} NMR (101
MHz, CDCl): 6 152.2 (d, J= 5.8 Hz), 149.7, 147.5 (d, J= 6.7 Hz), 145.1, 141.2, 140.6, 114.9, 110.1,
108.7 (d, J = 5.8 Hz), 104.8 (d, J = 169.7 Hz). IR (ATR): 1642, 1480, 1440, 1390, 1262, 1085, 907,
815, 764, 701 cm™'. HRMS (FAB/EB) m/z [M]" calcd for C1oHCIFs 269.9671, found 269.9677.
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General procedure for synthesis of hetero-dihalogenated Fs Naphthalenes
F F F F

H F TMP,Mg-2LiBr  Halogen source X2 O O F
F ‘ ‘ X THF R2

X1
-40°C,30min —-40°Ctort,1h E E
6 8a-c
TMP,Mg-2LiBr (0.5 equiv.) was added to a solution of 3-halogenated-1,2,4,5,6,8-

hexafluoronaphthalene 6 (1.0 equiv.) in THF at —40 °C. The mixture was stirred at —40 °C for 30 min,

then corresponding halogen source was added to the mixture. The reaction mixture was warmed to
room temperature and stirred for 1 h, quenched with 2M-HCI aq. (5 mL) at 0 °C and extracted with
Et,0 (5 mL x 3). The combined organic layer was washed with sat. Na,SO3 aq. (5 mL) and brine, dried
over NaxSOs, and concentrated under reduced pressure after filtration. The crude product was purified

by column chromatography on silica gel (hexane as eluent) to give 8.

3-Bromo-1,2,4,5,6,8-hexafluoro-7-iodonaphthalene (8a)

F F
Br F

S
F F
8a

8a was synthesized according to general procedure for heterohalogenation using 1,3,4,5,7,8-
hexafluoro-2-iodonaphthalene 6a (108 mg, 0.30 mmol, 1.0 equiv.), TMP,Mg-2LiBr (0.24 M in THF,
625 pL, 0.15 mmol, 0.5 equiv.), THF (2.5 mL) and Br; (40 uL, 0.75 mmol, 2.5 equiv.). The product
was further purified by reprecipitation with hexane after column chromatography on silica gel to give
8a (81.9 mg, 0.186 mmol, 62%) as a white solid.
R¢=0.37 (hexane). M.p. = 156-157 °C.
YF NMR (376 MHz, CDCl3): 6 -97.2 (dd, J = 72.3, 14.5 Hz, 1F), -111.8 (dd, J = 66.5, 14.5 Hz, 1F),
—116.6--116.8 (m, 1F), —-129.2- -129.3 (m, 1F), -145.3 (ddd, J=72.3, 23.1, 5.8 Hz, 1F), —145.8 (ddd,
J=66.5,17.3, 5.8 Hz, 1F)."*C {F} NMR (101 MHz, CDCl3): § 153.0, 150.4, 146.9, 144.7, 139.8,
139.1, 112.1, 110.8, 100.8, 74.0. IR (ATR): 1636, 1471, 1385, 1095, 943, 900, 743 ¢cm™'. HRMS
(FAB/EB) m/z [M]" calcd for C1oBrFsl 439.8132, found 439.8140.
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3-Chloro-1,2,4,5,6,8-hexafluoro-7-iodonaphthalene (8b)

F F
Cl F

S
F F
8b

8b was synthesized according to general procedure for heterohalogenation using 2-chloro-1,3,4,5,7,8-
hexafluoronaphthalene 6¢ (27.1 mg, 0.10 mmol, 1.0 equiv.), TMP,Mg-2LiBr (0.24 M in THF, 220 uL,
0.05 mmol, 0.5 equiv.), THF (770 pL) and 1> (30.5 mg, 0.12 mmol, 1.2 equiv.) to give 8b (35.4 mg,
0.089 mmol, 89%) as a white solid.
Rs=0.37 (hexane). M. p. = 125-126 °C.
YF NMR (376 MHz, CDCl3): § -97.1 (dd, J= 66.4, 20.2 Hz, 1F), -116.5--116.7 (m, 1F), -120.5 (dd,
J=63.5,14.5 Hz, 1F),-136.7- -136.9 (m, 1F), -145.3 (ddd, J=72.3, 17.3, 5.8 Hz, 1F), —146.0 (ddd,
J=66.5,17.3, 5.8 Hz 1F).13C {IF} NMR (101 MHz, CDCl3): § 153.0, 149.4, 146.9, 144.0, 140.1,

139.2,112.5,111.9, 110.1, 73.9. IR (ATR): 1614, 1422, 1382, 1129, 908, 700 cm™'. HRMS (FAB/EB)
m/z [M]" caled for C1oCIFsl 395.8637, found 395.8631.

3-Bromo-7-chloro-1,2,4,5,6,8-hexafluoronaphthalene (8c)

F F
Br F

F OO cl
F F
8c

8c was synthesized according to general procedure for heterohalogenation using 2-chloro-1,3,4,5,7,8-
hexafluoronaphthalene 6¢ (81.0 mg, 0.30 mmol, 1.0 equiv.), TMP,Mg-2LiBr (0.24 M in THF, 625 uL,
0.15 mmol, 0.5 equiv.), THF (2.5 mL) and Br> (40 uL, 0.75 mmol, 2.5 equiv.) to give 8¢ (89.0 mg,
0.267 mmol, 89%) as a white solid.
Rs=0.36 (hexane). M. p. = 112-114 °C.
YF NMR (376 MHz, CDCl3): § -111.6 (dd, J = 66.4, 17.3 Hz, 1F),-120.3 (dd, J= 63.6, 17.3 Hz, 1F),
—128.7- -128.9 (m, 1F), —136.4- —136.5 (m, 1F), —145.7 (dt, J = 72.3, 17.3 Hz, 2F).1*C {°F} NMR
(101 MHz, CDCIl3): 6 150.3, 149.4, 145.0, 144.2, 140.3, 140.1, 112.4, 110.8, 110.3, 100.6. IR (ATR):
1615, 1472, 1386, 1130, 901, 790, 745, 701 cm™.
HRMS (FAB/EB) m/z [M]" calcd for C19oBrClIFs 347.8776, found 347.8785.
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5. Optimization of halogenation reaction

Table S1. Initial study of iodination for 1a using TMP,Mg*-2LiBr

F F F F
F F TMP,Mg-2LiBr > F F
F1aF 0 °C, time 0°Ctort,1h anF
Entry  TMP>Mg-2LiBr (equiv.) Time (h) L (equiv.) Yield ° (%)
1 1.2 4.0 6.0 13
2 1.2 2.0 6.0 63
3 1.2 1.0 6.0 86
4 1.2 0.5 6.0 90
5 1.2 0.5 4.8 89
6 1.2 0.5 2.4 91
7 1.2 0.5 1.2 44
8 0.6 0.5 1.2 85
9 0.5 0.5 1.0 66

“Reaction was conducted in THF (0.13 M) under the indicated conditions with 0.50 mmol of 1a.

b Isolated yield.

Table S2. Bromination of 1a using N-bromosuccinimide (NBS)*

FF F F
F OO F TMPMg-2LBr  NBS F OO F
F H THE F Br
F F 0°C,30min 0°Ctort,time F F
1a 2b
Entry NBS (equiv.) Method Time (h) Yield? (%)
1 3.0 Ac 1.0 4
2 3.0 B¢ 1.0 12
3 5.0 B 1.0 12
4 5.0 B 18 16

“Reaction was conducted in THF (0.13 M) under the indicated conditions with 0.50 mmol of 1a and
1.2 equiv. of TMP>Mg-2LiBr. ?Yield was determined by '°F NMR using C¢Fg as internal standard.
‘Method A: a solution of NBS in THF was added. “Method B: NBS was added in one portion.
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Scheme S1. Optimization of chlorination reagent®

F F F F
F OO F TMP,Mg-2LiBr  chlorination reagent F OO F
F H THF
0°C, 30 min o°Ctor,1h | cl
F F F F
1a 2c
O o] O
Cl. //<
chlorination N - 0. .0
N-Cl N-CI N-ClI Vg7
I’eagent Me Ph/ \Cl
0 o) Me e}
NCS NCPI DCDMH PhSO,CI
Yield of 2¢  18% yield® 13% yield? 24% vyield? 89% yield®

“Reaction was conducted in THF (0.13 M) under the indicated conditions with 0.50 mmol of 1a, 1.2
equiv. of TMP>Mg-2LiBr and 3.0 equiv. of chlorination reagent. * Yield was determined by '°F
NMR using CeFs as internal standard. “Isolated yield.

Table S3. Optimization for synthesis of monohalogenated 3,7- F¢ naphthalene

F F F F F F
H F TMP,Mg- 2LiBr I H F I F
90 L - X0
F H THF F | F |
F F 0°C, 30 min 0°tort, 1h F F F F
1b 6a 3a
TMP>Mg-2LiBr I Yield? (%)
Entry : :
(equiv.) (equiv.) 6a 3a
1 1.2 2.4 0 92
2 0.5 1.2 97 <1

“Reaction was conducted in THF (0.13 M) under the indicated conditions with 0.50 mmol of 1b.
PIsolated yield.
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Table S4. Optimization for synthesis of monohalogenated 3,6- Fs naphthalene®

F F F F F F
F l ! F TMP,Mg-2LiBr I, F ] l F F ] l F
+
H H THF H I I I
F F 0°C, time O0°tort, 1h F F F F
1c 7a 4a
. TMP>Mg-2LiBr Time I Yield® (%) Recovery of 1¢¢
ntry ) )
(equiv.) (h) (equiv.) 7a 4a (%)
1 1.2 0.5 2.4 0 84 0
2 0.5 0.5 1.2 64 0 30
3 0.5 2 1.2 50 0 41
4 0.75 0.5 1.5 73 5 12

“Reaction was conducted in THF (0.13 M) under the indicated conditions with 0.10 mmol of 1c.
bYield was determined by 'F NMR using C¢Fs as internal standard. ‘Recovery of 1¢ was determined

by F NMR using C¢Fs as internal standard.
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6. X-ray diffraction analysis
A solution of 3a in hexane/CH>Cl, was left standing for several weeks during slow evaporation to

give colorless crystal.

Figure S1. ORTEP diagram of 1,2,4,5,6,8-hexafluoro-3,7-diiodonaphthalene 3a (CCDC 2278634)
[Thermal ellipsoids are drawn at the 50% probability level.]

Table S5. Crystallographic data of 3a

Chemical formula CioFsl2

Formula weight 487.91
Temperature/K 113

Crystal system Monoclinic

Space group C2//c (#14)

alA 10.2667(9)

b/A 6.0444(4)

c/A 8.9912(6)

al® 90

pr° 94.075(7)

y/° 90

Volume/A3 556.55(7)

VA 2

Pealc g/lcm? 2911

w/mm! 0.073

F(000) 440.00

Crystal size/mm? 0.010 x 0.010x 0.010
Radiation MoKa (4 =0.71073A)
0 range for data collection/° 3.89 to 30.34

Index ranges —11<h<13, =5<k<8, —11<I<8
Reflections collected 3857
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Independent reflections 1444 [Rint = 0.0392, Rsigma = 0.0474]
Data/restraints/parameters ~ 1444/0/82

Goodness-of-fit on F? 1.055

Final R indexes [>=20 (I)] Ri1=0.0332, wR>=10.0711

Final R indexes [all data] R1=0.0433, wR> = 0.0755

Largest diff. peak/hole / ¢ A=0.93/—0.98

4a was crystallized by sublimation under the vacuo (<1 Torr) using heating-gun to afford thin plate-
shaped colorless crystals. The crystal structure of 4a is highly disordered by layer slippings. FigureS3s
are XRD maps of the (h11) and (h2l) planes drawn using CrysAlis®™ 513 software. The broad peaks of
diffuse scattering are observed at the positions of I=odd in the maps. The diffuse scattering suggested
that the periodicity along the a-axis is imperfect. The crystal structure of 4a is considered to consist of
the multiple crystal domains shifted by 1/2 in the c-axis. (FigureS4). Thus, the crystal structure was

analyzed as twin and refined with some strong restraints and constraints.

Figure S2. ORTEP diagram of 1,2,4,5,7,8-hexafluoro-3,6-diiodonaphthalene 4a (CCDC 2278633)
[Thermal ellipsoids are drawn at the 50% probability level.]

(a) (h11) (b) (h21)

Figure S3(a)(b). A precession-like image of reciprocal space (h1l) plane (a) and (h21) plane (b)
reconstructed with the UNWARP procedure of the CrysAlis™ software,
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Local structure Average structure
C

kg\ The resulting
~ & disordered structure

Figure S4 The disordered structure (average structure) model of 4a, consisted of crystal domains of

the local structures shifted by 1/2 along the c-axis direction.

Table S6. Crystallographic data of 4a

Chemical formula CioFsl2

Formula weight 487.90
Temperature/K 123

Crystal system Monoclinic

Space group Cc (#9)

alA 43.5510(12)

b/A 4.4515(19)

c/A 11.3608(4)

al® 90

pr° 90.067(3)

y/° 90

Volume/A3 2202.51(14)

VA 8

Pealc g/cm? 2.943

w/mm! 5.769

F(000) 1760.0

Crystal size/mm? 0.050 x 0.040x 0.010
Radiation MoKa (4 =0.71073 A)
0 range for data collection/° 2.81 to 28.28

Index ranges —S58<h<58, =5<k<5, —15<I[<15
Reflections collected 25044

Independent reflections 5413 [Rint = 0.0853, Rsigma= 0.0602]
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Data/restraints/parameters ~ 5413/1022/554
Goodness-of-fit on F? 1.167

Final R indexes [/>=20 (I)] R1=0.0956, wR> =0.2158
Final R indexes [all data] Ri=0.1114, wR> = 0.2243
Largest diff. peak/hole / e A=3.12/—2.67

A solution of 1,4-diiodotetrafluorobenzene in CH>Cl, was left standing for several days during

slow evaporation to give colorless crystal.

Figure S5. ORTEP diagram of 1,4-diiodotetrafluorobenzene (CCDC 2278632) [Thermal ellipsoids
are drawn at the 50% probability level.]

Table S7. Crystallographic data of 1,4-diiodotetrafluorobenzene

Chemical formula CeFalo
Formula weight 200.93
Temperature/K 123
Crystal system Monoclinic
Space group Pri/c (#14)
alA 7.9881(8)
b/A 6.0289(4)
c/A 9.0193(10)
al® 90

pr° 100.291(9)
y/° 90
Volume/A3 427.38(7)
Z 4

Peale g/cm? 3.123
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w/mm! 7.363

F(000) 356.0

Crystal size/mm? 0.200 x 0.086% 0.074

Radiation MoKa (4 =0.71073A)

0 range for data collection/° 2.59 to 25.34

Index ranges —8<h<9, =7<k<5, —10</<10
Reflections collected 2554

Independent reflections 769 [Rint = 0.0553, Rsigma= 0.0461]
Data/restraints/parameters ~ 769/0/55

Goodness-of-fit on F? 1.080

Final R indexes [>=20 (I)] R1=0.0327, wR>=0.0818

Final R indexes [all data] R1=0.0361, wR> = 0.0848
Largest diff. peak/hole / ¢ A=0.92/—0.79
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7. Calculation of crystal data.
The calculation of crystal data was performed at CE-B3LYP/6-311G(d,p) level using CrystalExplorer
21.5.51

Operation details are as follows:

1) Open the CIF file using CrystalExplorer 21.5.

2) Calculate the wave function of the central molecule at CE-B3LYP/6-311G(d,p) level.

3) Generate a cluster model consisting of molecules within 3.8 A of the central molecule.

4) Calculate interaction energies with the central molecule at CE-B3LYP/6-311G(d,p) level.
CE-B3LYP was employed for all crystal data calculations using Crystal Explorer21.5, which included
energy decomposition analysis. HF was not utilized in the current calculation. Spackman P. R. and co-

workers reported that CE-B3LYP is suitable in terms of accuracy, comparable to B3LYP-D2 54

Figure S6. Hirshfeld surfaces mapped on dnorm. a) 3,6-12F¢Naphthalene (4a): color scale: —0.167

a.u.(red) to 1.0178 a.u. (blue). b)1,2-TFIB: color scale: —0.1253 a.u. (red) to 0.8530 a.u. (blue). c)
3,7-1,F¢Naphthalene (3a): color scale: —0.0845 a.u.(red) to 0.8962 a.u. (blue). d) 1,4-TFIB: color
scale: —0.0262 a.u. (red) to 0.9311 a.u. (blue)
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Figure S7. Intermolecular interaction and lattice energy for 3,6-1F¢Naphthalene.

N/ Symop R |Electron Density | E_ele| E_pol | E_dis| E_rep| E_tot
1 11.34| B3LYP/6-311G(d,p) | -7.4 |-0.3 [-11.0|17.3 |-1.4
2(xyz 4.45 | B3LYP/6-311G(d,p) | -20.1|-2.1 [-68.8|61.6 |-29.4
| 2| x, -y, z+1/2 6.57 | B3LYP/6-311G(d,p) | -6.2 |-0.7 |-26.5[18.9 [-14.5
1 11.27| B3LYP/6-311G(d,p) | -11.4[ -0.5 |-11.6|24.4 |09
1 11.21| B3LYP/6-311G(d,p) [ -12.0( -0.5 |-11.5|29.2 (5.2
| 1 11.49| B3LYP/6-311G(d,p) [ -7.5 [-0.5 |-10.7[14.4 |-4.3
2| x, -y, z+1/2 5.79 | B3LYP/6-311G(d,p)|-6.8 |-0.7 |[-30.7|17.7 |-20.5
1 [x+1/2,y+1/2,2 21.89| B3LYP/6-311G(d,p) | 0.1 |-0.0 [-0.0 [0.0 0.1
1| x+1/2, -y+1/2, z+1/2| 22.54| B3LYP/6-311G(d,p) | 0.0 [-0.0 |-0.0 |0.0 0
1 12.55 B3LYP/6-311G(d,p) [ 0.4 [-0.0 [-1.1 |0.0 -0.7
1 11.52| B3LYP/6-311G(d,p) | -2.4 [-0.0 |-6.2 |6.7 -1.9
1 14.06 B3LYP/6-311G(d,p) [ -0.0 |[-0.0 [-0.3 |0.0 -0.3
1 11.81| B3LYP/6-311G(d,p) [ -3.3 [-0.1 [-6.2 |62 [-34
1 14.03| B3LYP/6-311G(d,p) [ 0.2 [-0.0 [-0.3 |0.0 -0.1
0fxyz 4.45 | B3LYP/6-311G(d,p) | -18.4|-2.0 |-67.1|57.2 |-30.3
0|x, -y, z+1/2 5.82 | B3LYP/6-311G(d,p) | -6.7 |-0.7 |-29.6]|16.6 |-20.4
0]x, -y, z+1/2 6.50 | B3LYP/6-311G(d,p)|-6.6 |-0.8 |-27.8]|21.3 |-13.9
Symop R | Electron Density E ele| E_pol | E_dis| E_rep | E_tot
X, -y, -z 9.52| B3LYP/6-311G(d,p)[ 0.6 [-0.1 |-7.5 [3.4 |[-36
Xz 5.77| B3LYP/6-311G(d,p)| -11.6 | -0.5 | -28.4|26.5 |-14.0
x+1/2, -y+1/2,z+1/2 | 8.23| B3LYP/6-311G(d,p)| -1.1 |-0.2 |-9.7 |57 [-5.3
-x+1/2,y+1/2, -z+1/2| 5.10 | B3LYP/6-311G(d,p)| -22.6 | -0.8 |-27.4|51.8 [ 1.0
X, 7Y, -z 7.98| B3LYP/6-311G(d,p)| -2.2 [-0.2 |-8.9 |68 |-53
x+1/2, -y+1/2, 2+1/2 | 7.66 | B3LYP/6-311G(dp)| -8.7 |-05 |-12.2| 180 |-34
-x+1/2,y+1/2, -z+1/2| 7.21 | B3LYP/6-311G(d,p)| -3.7 |-0.4 |-17.6]/9.8 -11.9
X, -y, -z 6.96 | BLYP/6-311G(d,p)|-6.9 |-0.3 [-20.2|13.8 [-13.6
N| Symop R |Electron Density | E_ele| E_pol |E_dis| E_rep| E_tot
2|xyz 10.27 | B3LYP/6-311G(d,p) [ -3.0 [-0.2 |-10.4 8.6 -5.0
4| -x, y+1/2, -z+1/2|11.32 | B3LYP/6-311G(d,p)| -9.5 |-0.6 |[-11.7[20.1 |[-1.7
2(xyz 6.04 | B3LYP/6-311G(d,p) | -14.8|-1.0 [-38.6(27.9 |-26.5
4| -x, y+1/2, -z+1/2|5.42 | B3LYP/6-311G(d,p)| -13.2| -1.0 [-37.7|30.4 [-21.5
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Figure S9. Intermolecular interaction and lattice energy for 3,7-1F¢Naphthalene (3a)




N| Symop R | Electron Density E_ele| E_pol| E_dis| E_rep| E_tot
2|x,y.z 7.99| B3LYP/6-311G(dp)| -2.5| -02|-100| 8.3|-4.4
‘ 4| -x, y+1/2,-z+1/2| 8.96 | BALYP/6-311G(d,p)| -9.1| -0.6| -11.7 19.2]-2.2
4
2

X, y+1/2,-z+1/2| 5.42| B3LYP/6-311G(d,p)| -10.1| -0.5| -26.1| 23.1-13.6
X,z 6.03| B3LYP/6-311G(d,p)| -9.8| -0.4| -25.6| 20.8-15.0

Figure S10. Intermolecular interaction and lattice energy for 1,4-TFIB
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a) 3,6-1,F¢Naphthalene (4a)

/
/

//

{,

=y

Figure S11. Energy framework diagrams views along with ¢ axis. Same scale was used for all
graphs. For energy framework tube size is 160. Red: electrostatic energy (£ cie). Green: Dispersion

energy (E_dis). Blue: total energy (£ 1ot). a) 3,6-12F¢Naphthalene (4a). b)1,2-TFIB. c) 3,7-

IbFsNaphthalene. d) 1,4-TFIB.
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a) 3,6-1,F¢Naphthalene (4a)

b) 1,2-TFIB

ﬁlw»!..rd\?)!.
WOARTA

JAS 7 AN 7 AN
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¢) 3,7-1,F¢Naphthalene (3a)

d) 1,4-TFIB

Energy framework diagrams viewed along with b axis. Same scale was used for all

Figure S12.

ele). Green: Dispersion

graphs. For energy framework tube size is 160. Red: electrostatic energy (£

-TFIB

2

>

IbFsNaphthalene (4a). b)1

6

a) 3,

dis). Blue: total energy (£ _tot).

energy (£
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Figure S13. 2-D fingerprint plot for 3,6-12FsNaphthalene(4a) and individual contributions (inside

atom—outside atom xx%).
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Figure S14. 2-D fingerprint plot for 1,2-TFIB and individual contributions (inside atom—outside

atom xx%)
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Figure S15. 2-D fingerprint plot for 3,7-1F¢Naphthalene and individual contributions (inside atom—
outside atom xx%)
C-C 0% C-F14.1% F-C12.7% F-F 10.2%
N de de ‘ :
F-117.6% [-C 3.4% I-F 31.1% [-1 8%

Figure S16. 2-D fingerprint plot for 1,4-TFIB and individual contributions (inside atom—outside

atom xx%)
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8. DFT calculation
Computational Analysis.

All molecular geometries were optimized by the M06-2X functional with Grimme’s D3 dispersion
correction®!® using the SDD basis set (iodine) and 6-311+G(d,p) for all other atoms. The SMDI18
solvation model3!'®S!7 was used with THF as the solvent. The stationary geometries were checked by
the vibration analyses after the geometry optimization procedures. The stationary geometries and their

energies were refined using Gaussian 16 software package.5!®

Computational Details.
The table shows total energy E, enthalpy H, and Gibbs free energy G (hartree) at the
SMD18(THF)/M06-2X-D3/6-311+G(d,p)-SDD level.

Table S00.
compound E H G
3a -1002.7545816 | -1002.659778 -1002.722157
4a -1002.7546768 | -1002.659938 -1002.722854
1,4-TFIB -650.6662727 -650.606631 -650.658938
1,2-TFIB -650.6599711 -650.600539 -650.652780
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sample_Td HO191182_column
- Solvent CHLOROFORM-D
24 11-DEC-2019 11:34:24
7-SEP-2022 19:13:27
single pulse
1D COMPLEX
= 26214
8 Proton
Proton
ni {ppm]
Dimensions ¥
=] s TNM-ECS400
“ Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 4.36731904[s]
o ¥ Domain 1
=+ XFreq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X prescans 1
. ¥ Resolution 0.22897343 [1z]
e X sweep 7.5030012 [kiiz]
X Sweep_Clipped = 6,00240096 [kHz]
TFr_Domain Proton
Irr_Freq 399.78219838 [MHz]
- Irroffset 5[ppm]
> TriDomain Proton
o Tri“Fre 399.78219838 [Miiz]
Trioffset 5[ppm]
Clipped FALSE
Scans
Pt Total_scans H
] Relaxation Delay = 5[s]
£ Recvr_Gain 54
] Ge 18.9[dc]
3 . - . - N X_90Width 6[us]
2 X_Acq_Time 36731904 [s]
T T T T T T T T T T T T T T T XAngTe 45[deg]
120 110 100 90 80 70 60 50 40 30 20 10 0 -0 20 (XA g, tes1
IFr_Mode oft
TriMode ofs
Danfe_presat FALSE
-8z RER @ g Initial Wait 1(s]
aaa==== a S Repetition Time 9.36731904(s]
S e - 5
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X : parts per Million : Carbon13

<
-
FF ERE JEOL
S S
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
F H zerofill( 1 )
1, TRUE, TRUE )
machinphase
F F o
phase( -14.39722, 0, 50[%] )
1a
<
719 ( )
F NMR (376 MHz, CDCls Preyew.
Author delta
Experiment single_pulse.jxp
1 103
Ravision 17-0AN-2023 13.08:42
Comment single pulse
Data Format 0 ComBLEX
Dim Size 52429
. Domain Fluori
bim Title Fluorine1s
Dim_Units [ppm]
Diminsions kS
sic Tme-ECS400
Spectrometer DELTA2_NMR
o
= Field_Strength 9.389766(T] (400 [MHz])
(_Acq Duration 0.34603008(s]
Xbomain 6%
X¥raq 376.17105393 ez
X Offset 0[ppm]
X_Points 65536
Xrrescan 1
X Resolution 2.88992217 [Hz]
XSweep 189.39393939 (kiiz]
XSweep Clipped = 151.51515152 [kaz]
= Donain Fluorinel
T Freq 37617105393 iz
Irr_Offset 5[ppm]
Tzibomain Fluorine1s
Tri_Fre 376.17105393 [MHz]
Tri Offset 5 [ppm]
Clipped FALS
9 Scans H
2 Total_Scans 8
g
= Relaxation_Delay 5[s]
E Recve Gain 2
2 >_Ge 19.5[dC]
< . . . { X_90Width [us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 XhngTe 51deg)
X Atn 2.6[dB]
X_Pulse 3.65[us]
IEx Mode ofs
Tri Mode Off
Dante Presat FaLsE
Initial Wait 1[s]
Repetition Time 5.34603008[s]
X : parts per Million : Fluorine19
o F F
S
=
0, SE )
. 1, 0.0[s
%0 F H trapezoid( 0[%], O[%], 80[%], 100(%] )
=1 zerofill( 1)
1, TRUE, TRUE )
E E machinéphase
Pem
~
S 1a
13C NMR (101 MHz, CDCls) " ;
© Filenane Ho_¥7H_carbon_copyl-1-2.3
pE Author deTta
Experiment carbon. jxp
sample. Td i1
Solvent CHLOROFORN-D
26-FEB-2021 09:32:59
7-sEP-2022 19.12.14
|
= single pulse decoupled ga
T5" CowpLex
26214
 Domain Carbon
bim Title Carbon13
<] Dim Units [ppm]
2 Diminsions kS
sic Te-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766(T] (400 [Mz])
- ( Acq Duration = O[s]
ki Xbomain 130
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X_Points 2768
X rrescan 3
X Resolution 0.95846665 [Hz]
o X Sweep 31.40703518 [kitz]
S XSweep Clipped = 25.12562814 [Kaz]
Fe Domain Fluorinel
Irr_Fre 376.17105393 [MHz]
Irr Offset -130(;
Clipped FALSE
- Incomplete_Copy = TRUE
=7 Scans 215
Total_scans 215
3 Relaxation Delay = 2(s]
£ Recvr_Gi 60
g Temp_Ge 19.5[dC]
£ =] A Ao 55 tie)
E X"Acq_Time 1.04333312(5]
El X_AngTe 30 [deg]
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 X_Atn .8[dB]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| XPulse 4,53323333 (us])
Irr_Atn Noe 20.662[dB]
TriNoise £10
g8883zIR Fgsse ogg Decoupiing aaoe
ddcesaag AP R oed Initial Wait Tte)
AUe¥s5Se dgzdg ERE RUE
T = Noe_T: ]

2[s
= 3.04333312(s]

Repatition Time
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2.00

“ JEOL D

abundance

PROCESSING PARAMETERS -
H F dc_balance( 0, FALSE )
= sexp( 0.2(Hz], 0.0[s] )
— trapezoid ( 0[3], Oﬂly 80[%], 100[%] )
— zerofill( 1,
2, mRoE )
machinephase
o Ppm
3 F H
— Derived from: 3,7-H F6 naphthalene 1H.3jdf
S
= 1b
3,7-H F6 naphthalene 1H-1
delta
b proton. jxp
SK22048_F8n-Fén_pure_rec.
H NMR (400 MHz, CDCls) A onoromp e
12-MAY-2022 13:3
- 7-SEP-2022 19:58:19
= single pulse
1D COMPLEX
26214
Proton
S
> Proton
° [ppm]
X
NM-ECS400
N Spectrometer DELTA2_NMR
e Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 14.36731904[s]
X Domain 10
- XFreq 399.78219838 [MHz]
3 X Offset 5[ppm]
X_Points 32768
X Prescans 1
Chasolution 0.22897343 [#z]
. X Sweel 7.5030012 [kiiz]
P X Sweep Clipped = 600240096 kciz)
= Do Proton
Ir: _Freq 399.78219838 [MHz]
Irr_Offset 5[ppm]
s Tri Domain Proton
I TriFre: 399.78219838 [Mz]
Tri Offset 5[ppm]
Clipped FALSE
Scans 8
=) Total_Scans 8
Relaxation Delay = 5[s]
Recvz Gain 54
,_Gef 19.3[dc]
P L . - - B | S S W X_90_Width [us]
X_Acq_Time 4.36731904(s]
T T T T T T T T T T T T T T X_AngTe g)
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 2.0 (XAt
ITx_Mode
Tri_Mode

gsRaIgez 8w @ g Initial Wait 1(s]
daqaaa==-=-= “ S Repetition Time 9.36731904(s]
FrEre R R e e e = 5

X : parts per Million : Proton

m
m
2.00
1.97
1.99

=] :JEDLD

; FROCESSING EARAMETERS -

abundance

7.0

6.0

50

30

1.0

1b

19F NMR (376 MHz, CDCl3)

)

[ 1
exapazoid( Ol41 om, 80[%], 100[%] )

zerofill( 1,
£

machinephase
ppm

o, "mmoe’

Derived from: 3,7-H F6 naphthalene 19F.jdf

T
100.0

X : parts per Million : Fluorine19

-136.849
-136.880
-149.410
-149.456
-149.472
-149.618
-149.633

Spectrometer

Field Strength
X_Acq_Duration

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

3,78 F6 naphthalene 19F-
del

sxzzmprsn Fin pure_rec.

TV 2022 13:43:23
17-JAN-2023 12:49:34

single pulse
1D COMPLEX

9.389766[T] (400 [MHz])

= 0.34603008 [s]

197
376.17105393 [Mnz]
0[ppm]

65536
1
2.88992217 [Hz]
189.39393939 [kiiz]
15151515152 [knz]
Fluorinel.
376.17105393 [MHz]

Sippm]
Fluo:
576 17105393 (e
5 [ppm]
FALSE
8
5[s]
22
19.3[dc]
8[us]
0.34603008 5]
45[deg]

a8

1(s]
5.34603008(s]
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abundance

= 1b

e F F

2 13C NMR (101 MHz, CDCl)

Temp_Get
X_90_Width
X“Acq_Time
X AngTe
X_atn

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,7-H F6 naphthalene 13C_carbon

Filename 3,7-H F6 naphthalene 13C_
Author delta

Experiment. carbon. jxp

Sample_Id 3,7-H Fé naphthalene 13C
Solvent CHLOROFORM-D.

31-MAY-2022 13:51:15
7-SEP-2022 19:59:42

single pulse decoupled ga
1D COMPLEX
26214

 Domain Carbon
Dim_Title Carbon13
Dim Units {ppm]
Dimensions X

sit TNM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766(T]

(400 [MHz])
1

 Acq Duration 1.04333312(s
X Domain 13c

X Freq 10052530333 [Miz]
XToffset 100 (ppm]
XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]
XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irr offset -130(;
Clipped TRUE
cans 128
Total_Scans 128
Relaxation Delay = 2[s]
Recvr_Gain a8
19.71dc]
6 [u

X : parts per Million : Proton

30[deg]
C 6.8[dB]
T T T T T T T T T T T T T T T T T T T T T T T T 7| X_Pulse 4.53333333 [us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) iz hen fee 30 ségﬂm
Irr Noise £10
Trr_Pwidth 29.2[us]
{ET582 223% gy Decoupling s
382233 2233 =28 Initial Wait 1ts1
degecs oS g ed
1NEESS Z2g2 RS Noe_ 2(s]
. e ——== Repatition Time 3.04333312[s]
X : parts per Million : Carbon13
- =
= o = Br. Br
a de
HO OH seXp( 0.2[Hz], 0.0[s] )
trapezoid( 0[], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
S5 £££( 1, TRUE, TRUE )
machinephase
Ppm
Derived from: NO 200602 926 proton-1-1.3df
H NMR (400 MHz, DMSO-ds)
< Filename NO 200602 926 proton-1-2.
= Author delta
Q Experiment proton. jxp
Sample_Id NO 200602 626
Solvent DMSO-D6
4-JUN-2020 13:01:53
5-AUG-2020 19:35:12
Comment single pulse
Data_Format 1D COMPLEX
Dim _Size 26214
X Domain Proton
Dim Title Proton
Dim Units [ppm]
Dimensions X
TNM-ECS400
Spectrometer DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X Acq Duration 14.36731904[s]
S X Domain 1
S CFreq 399.78219838 [Muz]
= X offset 5 [pem]
XPoints 32768
X prescans 1
X Resolution 0.22897343 [Hz]
X sweep 7.5030012 [kiz]
X Sweep_Clipped = 6.00240096 [kHz]
TEr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_offset 5 [ppm]
Tri“Domain Proton
Tri“Freq 399.78219838 [Miz]
TriOffset 5 [ppm]
Clibped FALSE
Scans 8
o Total_Scans 8
g
g Relaxation Delay = 5[s]
3 Recvr Gain 8
g [ 19.4[dc]
B oq—— — e e - —— — 6lus]
< 4.36731904(s]
T T T T T T T T T T T 15 [deg]
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 0.7[dB]
3[us]
. A
off
2 = ° e 2w3 s Dante_Presat FALSE
i g 8 3 R&R g Initial Wait 1(s]
= = = - dada S Repetition Time 9.36731904[s]
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abundance

Br Br
s
: JEOL
---- PROCESSING PARAMETERS -
MeO OMe G patancal o, ERSE
se¥p( 0.2[Hz], 0.0[s] )
S6 oAl 000 D eoray, 00me1 )
zerofill( 1, TRUE )
£££( 1, TRUE, TRUE )
1 machinephase
H NMR (400 MHz, CDCls) oem
Derived from: NO180747 proton-1-1.jdf
Filename NO180747_proton-1-2.3df
Author delta
Experiment proton. jxp
sample_1d N0180747
Solvent = CHLOROFORM-D
Actual_Start_Time = 15-NOV-2019 15:15:39
Revision Time = 16-APR-2020 19:01:47
Comment single pulse
Data_Format 1D COMBLEX
Dim_Size 26214
Proton
Dim Title Proton
Dim Units [ppm]
imnsions X
= JWM-ECS400
Spectrometer = DELTA2_NMR
= =
= S Field Strength = 9.389766[T] (400[Mz])
o X Acq Duration 4.36731904 (5]
X Domain 18
F: 39978219838 [MHz]
5[ppm]
32768
1
0.22897343[Hz]
= 7.5030012 [kiiz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5(ppm]
Proton
399.78219838 [Miiz]
5 [ppm]
FALSE
Scans 8
Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain
19.2[dc]
S S . R — 6[us]
4.36731904(s]
T T T T T T T T T T T T T = ;5_[1":5!
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 3[\-5[1 !
ot
ote
asat FALSE
£ €3 2 2 g | Wait 1(s]
% ag & “ S Repetition Time = 9.36731904(s]
PSS “ - S
X : parts per Million : Proton

1.0 20 3.0 40 50 60 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0

abundance
0

6.09

F F
dEDL:s
s

MeO OMe e balance( 0,

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

S7 trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

£££( 1, TRUE, TRUE )

"H NMR (400 MHz, CDCl3) machinsphase

ppm

Derived from: NO180597 column proton-1-1.3jdf

Filename NO180597 column_proton-1-
= Author a

Experiment. proton. jxp

sample_Td NO180597 column
E Solvent CHLOROFORM-D

17-JUN-2019 16:09:35
16-APR-2020 18:31:39

Actual_Start_Time
Revision_Time

single _pulse

Ip CowpLax
] 26214
Broton
Eroton
3 [ppm]
X
it Iw-ECS400
Spectrometer DELTA2_NMR
e Field Strength = 9.389766(T) (400 (mz])
S  Acq Duration 4.36731904[s]
= B X_Domain 18
X Freq 399.78219838 [MHz]
X Offset 5[ppm]
S X Points 32768
¥ Prescans 3
X Resolution 0.22897343 [Hz]
E Ksvaer 715030022 (ki)
X Sweep_Clipped - 6.00240096 [khz]
E3 IZr_Domain Proton
— =3 399.78219838 [MHz]
5(ppm]
Broton
E 35978219838 [z
5[ppm]
FALSE
E Scans H
Total_scans H
B Relaxation Delay = 5[]
Recr Gain B
Ter Ge 19.6[dC]
4 , S I ) I - . - X_90_Width 6[us]
X"Acq_Time 4.36731904 [s]
T T T T T T T T T T T T T X_AngTe 45[deg]
120 110 100 90 80 70 60 50 40 30 20 10 0 S0 20 B 48]

sk 2 a 5 Initizl Wait 1]
anq== e a S Repetition Time = 9.36731904[s]
PG - = s

X : parts per Million : Proton
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X : parts per Million : Carbonl3

F. F S JEOL s
<
=
¥ PROCESSING PARAMETERS -
MeO oM dc_balance( 0, FALSE )
e sexp( 0.2[Hz], 0.0(s] )
trapezoid( 0Lé) 041, 801, 10004 )
S7 zerofill( 1,
o, TR0z )
machinephase
ppm
19F NMR (376 MHz, CDCls3) Phase( ~4.99986, 0, 62.60395(41 )
- Derived from: NOL80597 column 19F-1-1.3df
2
a
Filenane NO180597 column 19F-1-2.3
delta
single pulse.jxp
NO180537 column
Fo!
17-JUN-2019 16:13:35
17-0aN-2023 12:41:19
single pulse
=3 Tp" ComBrEx
8 52429
Fluori
Fluorine19
{ppm]
X
NM-ECS400
Spectrometer DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 0.346030081s]
X Domain 15%
X Freq 376.17105393 [Miiz]
= X Offset 0 [ppm]
= X Points 65536
= X prescan 1
Chasotution 2.88992217[Hz]
X Sweel 18939393939 [ktiz]
X sweep Clipped = 15151515152 (kea)
= Do Fluorinel!
e rreq 376.17105393 [Miiz]
Trroffset Stepn
Tri Domain Fluo;
TriFre: 576 1770303 (ora)
Trizoffset 5 [ppm
Clipped FALS)
3 Scans s
2 - - - =| Total_Scans 8
g
3 Relaxation Delay = 5[s]
g i f
3 , Ge 19.714c)
< ; ; | % g0 wiaen [us]
XTAcq_Time 0.34603008 (5]
100.0 -100.0 XhngTe 5 (deg)
X atn 2.6[aB]
A ralse tiret
TEr_Mode off
Soy TriMode ofs
TEF Dante_Presat FALSE
A Initizl Wait 1]
oo Repetition Time 5.34603008[s]
X : parts per Million : Fluorine19
E D
BROCESSING PARAMETERS -
ac balanca( o e )
MeO OMe ST, 5
trapezoid( orl), ot sors1, 100181 )
zerefill(
o S7 (1, 'mm-: THReE )
29 achinephas
ppm
3C NMR (101 MHz, CDC|3) Derived from: DeMeOF2 naphthalene carbon-1-1.
=3
S
Filenane DeMeOF2 naphthalene_carbo
Author delta
w3 Experiment carbon. jxp
S Sample_Id DelieOF? naphthalene
Solvent CHLOROFORM-D
Actual Start Time = 1-JUL-2019 12:30:34
Revision Tims 5-AUG-2020 19:56:06
" = single pulse decoupled ga
S 1p CompLe:
26214
Carbon
Carbon13
[ppm]
<« X
pE it NM-ECS400
Spectrometer DELTAZ_NMR
Field Strength 3-389766111 (400 0iz])
X_Acq Duration 10433331218
. X Domain
et X Freq 105, 52530333 (a1
100{ppm)
2768
1
0.95846665 [Hz]
~ 31.40703518 [kHz)
<] 2512562814 [kiiz]
Proton
399.78219838 [MHz]
5 [ppm]
FALSE
— 128
== Total_Scans 128
o Relaxation Delay
8 Recvr Gain
£ Temp Get
| X_90 Width 10.6[us]
£ o T O e
3 X angTe 30 [deg]
] XAt -81dB]
T T X Pulse 3.53333333[us]
2]00200019001800170016001500140. 001000900 800 700 600 500 400 300 200 100 0 -10.0-20.0| =z Atn_pec %ggg;%::}
Noise WALTZ
Trspwidth 0.115ms]
Somo o coupling TRUE
€528 2 Initial Wait ite)
dooe w .
GRS 7 Noe_Time

2(s]
3.04333312(s]




_,.I
.
c
m
[m]
r

Q

S
5] - PROCESSING PARAMETERS -
*1 MeO OMe dc_balance( 0, FALSE )
Sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O0[%], 80[%], 100([%] )
F F zerofill( 1, TRUE )
88 fft( 1, TRUE, TRUE )
s machindphase
= Pem
1H NMR (400 MHZ’ CDCIa) Derived from: NO180535 f£r2-18 proton-1-1.3jdf
==
3
Filenane 0180535 £r2-18_proton-i-
Author a
Experiment proton. jxp
Sample Td No180535 £r2-18

Solvent = CHLOROFORM-D
Actual_Start_Time = 22-APR-2019 17:19:57
Revision_Time 16-APR-2020 18:24:02

single pulse
1p CoMPLEX
26214
Proton
= Proton
~7 Lppm)
it = NM-ECS400
Spectrometer
5 Field Strength 9.389766(T) (400(MRz])
- a ( Acq Duration 436731904 1s]
23 XDonain 1
b X Freq 39978219838 [MHz]

Xoffset 5ppm]

XPoints 32768

XPrescans 1

X Resolution 0.22897343 [Hz]

X sweep = 715030012 [kaz]
=] X Sweep Clipped = 6.00240096 [kiz]
o I%r_Domain Proton

Irr_Freq 399.78219838 [MHz]

5 (ppm]
Proton
399.78219838 [MHz]
5(ppm]
=] FALSE
- Scans 8
Total_Scans H
8 s
2 Relaxation Delay = 5[s]
< Recvz Gain
= Ter Gef 19.1[dC]
g 1 X_90_Width 6[us]
| XAcq_Time 4.36731904[s]
T T T T T T T T T T T T T T X gle 45 [deg]
120 110 100 90 80 70 60 50 40 30 20 10 0 -0 20 |XAe 9 ltam1
IFr_Mode off
TriMode ofe
2N I L L Danfe_Presat FALSE
jesfugy 2 3 g Initial Wait 1(s]
aa2 g 7 g Repetition Time = 9.36731904[s]
[N 3 b S
X : parts per Million : Proton
o
A F F JEOL )
<
Sle
pIES

-~ PROCESSING PARAMETERS -
=3 MeO OMe dc_balance( 0, FALSE )
= sexp( 0.2[Hz], 0.0[s] )

F F trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
S8 E( 1, TRUE, TRUE )

machinephase
i D ppm
33 F NMR (376 MHz, CDCls) Derived from: NO180535 £r2-18 19F-1-1.3df
2] Filename NO180535 £r2-18_19F-1-2.3
v Author delta

Experiment single_pulse.jxp

S: le_Id NO180535 £r2-18

Solvent CHLOROFORM-D

22-APR-2019 17:23:42
17-0aN-2023 12:42:30
=1
<+ single pulse
1p CoMPLEX
52429
Fluori
Fluorine19
{ppm]
o x
] TM-ECS400
Spectrometer DELTAZ_NMR
Field Strength 9.389766(T) (400 (MHz])
(AcqDuration = 0.34603008[s]

X Donain 197
- XFreq 376.17105393 [Miz)
H X offset 0[ppm]

X Points 65536

X prescans 1

(Resolution 2.88992217[Hz]

X sweep 169.39393939 [kiz)

X Sweep_Clipped = 151.51515152[kkz]

IFr Domain Fluorinel!
<1 Irr Freq 376.17105393 [MHz]
— Irz Offset 5[ppm]

Tri-Donain Fluorine19

Tri“Fre 376.17105393 [Miiz)

Tri Offset 5[ppm]

Clipped FALSE

o Scans 8

] Total_Scans 8

g

5 Relaxation Delay = 5[s]

g Reovs Gasn i

2 ) Ge 19.1(dc]

< . . . | x_90Twiden [us]
X_Acq_Time 0.34603008(s]

100.0 0 -100.0 X AngTe a1

XA

~

—

el

i
5

-] Tri_Mode

S92R0 Dante_presat FALSE
L Initial Wait 1[s]

aqoo RepetitTon Time = 5.34603008(s]

X : parts per Million : Fluorine19
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abundance

0‘.6

0.5

MeO OMe

F_F
s8
13C NMR (101 MHz, CDCl3)

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

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

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

£6¢( 1, TRUE, TRUE )

machinephase

ppm

Derived from: Tetrafluoronaphthalene carbon-4

(i.

2
g
3
*
%

205

»
£
Al
5

149.

X : parts per Million : Carbonl3

T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.011

124578 ——

106.490

0.0100.

T
.0 90.0 8¢

=

T T T T
.0 60.0 50.0 40.

T T T T T T X
.0 30.0 20.0 100 0 -10.0-20.0|

Filename Tetrafluoronaphthalene_ca
Author ta

Experiment. carbon. jxp

Sample_Td Tetrafluoronaphthalene
Solvent CHLOROFORM-D

1-JUL-2019 13:3.

Actual_Start_Time 29
5-AUG-2020 20:02:45

Revision_Time

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbon13

[ppm]

¥
TM-ECS400
DELTAZ_NMR

it
Spectrometer

Field Strength

9.389766[T] (400 [MHz])
X Acq Duration s]

1.04333312]

X Domain 13c
XFreq 100.52530333 [MHz]
Xoffset 100 [ppn]
X Points 2768
X prescans 1
X Resolution 0.95846665 [1iz]
X swee; = 31.40703518 [kHz]
2512562814 [kHz]
Fluorine:
376.17105393 [MHz]
~130 [ppm]
FALSE
128
Total_Scans 128
Relaxation Delay = 2[s]
Recvr Gain 60
Temp_Gat 20.2[4c]
X_90 Width 10.6[us]
¥acq i 1.04333312(s]
XAngTe 30(deg]
XAtn 4.8[d8]
Cpulse 3.53333333 [us]
Ifr_Atn Dec 14.61a8]
= Atn Noe 79(dB]
X Noise F10
Irr_Pwidth 29.2[us]
coupling RUE
Initial Wait 1(s]
Noe RUE
Noe. ]

._Time 2[s
Repetition Time 3.04333312[s]

abundance

MeO OMe

F
S9

3'H NMR (400 MHz, CDCl3)

6.00

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,5-OMe2 F6 naphthalene proton-

X : parts per Million : Proton

4.139

o
=

0.000

3,5-OMe2 F6 naphthalene_p
delta

xp
3,5-OMe2 F6 naphthalene
FORM-D

2-JUN-2022 11:17:43
7-SEP-2022 19:23:26

single pulse
1D COMPLEX

¥
TNM-ECS400
DELTAZ_NMR

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration = 4.36731904(s
X Domain 18

X Freq 399.78219838 [MHz]
XToffset 5[ppm]

XPoints 32768

X_Prescan 1

X Resolution 0.22897343 [Hz]
XSwe 7.5030012 [kHz]

Sweep
X_Sweep_Clipped 6.00240096 [kiiz]
omain

TEr I Proton
Irr_Freq 399.78219838 [MHz]
Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miz]
Trioffset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 50
19.4[dc]
6.3[us]
.36731904(s]
X AngT 45[deg]
X atn 0.71dB]
X pulse 3.15[us]
IFr_Mode off
Tri Mode off
Danfe_presat FALSE

L 1[s]
Repetition Time = 9.36731904(s]

S-52




9.0

8.0

7.0

6.0

50

4.0

3.0

2.0

1.0

MeO OMe

F_F
s9

19F NMR (376 MHz, CDCl3)

2.00

1570

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,5-OMe2 F6 naphthalene 19F-1-1

abundance

T
100.0

X : parts per Million : Fluorine19

-141.321
-141.344 F
-141.367
-149.249
-149.272
-149.287
-149.310
-149.333
-151.945
-151.968

Filename 3,5-OMe2 F6 naphthalene_1
Author lta

Experiment. single_pulse.jxp
Sample_Id 3,5-0Ms2 F6 naphthalene
Solvent CHLOROFORM-D.

2-JUN-2022 11:21:39
17-JAN-2023 13:16:46

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Xsweep_Clipped 151.51515152 [kHz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Mz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 12

>_Ge 19.5[dc]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off
Dante_Presat FALSE

L 1[s]
petition Time = 5.34603008[s]

03

02

0.1

abundance

4 MeO OMe

F_F
s9

13C NMR (101 MHz, CDCl3)

sexp( 2.0[Hz], 0.0
trapezoid( 0[%], 0
zerofill( 1, TRUE
££6( 1, TRUE, TRUE )
machinephase

[s1)
[%], 80[%¥], 100(%] )
)

Derived from: 3,6-OMe F6 naphthalene 13C.3df

X : parts per Million : Carbon13

T T T T T T T T X_Pu:
50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I=

108.169 ——
106.395

Filename 3,6-OMe F6 naphthalene 13
Author delta

Experiment. carbon. jxp

sample_Td NO 220629 1855 3,6-OMe2 F
Solvent CHLOROFORM-D.

1-JUL-2022 09:29:19
7-SEP-2022 19:25:19

Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Size 26214

 Domain Carbon

Dim_Title Carbon13

Dim Units {ppm]

Dimensions X

sit TNM-ECS400
Spectrometer DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]

X Domain 13¢

X Freq 10052530333 [Miz]
XToffset 100 (ppm]

XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]
XSweep 31.40703518 [kHz]
XCsweep_Clipped 25.12562814 [kHz]
Trr_Domain Fluorinel.

Irr Fre 376.17105393 [MHz]
Irroffset {ppm]
Clipped

Total_Scans

Relaxation Delay
Recvz Gain
Temp_

X_90 Width
_Acq_Time

X angTe

Xoatn

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




X : parts per Million : Fluorine19

-147.488
-147.507
-147.526
-151.106
-155.770

- . F F
< g
: F F
<
el
. L0fs])
< HO OH trapezoid( 0(¢], 0[%], 80[%], 100[%] )
ai zerofill( 1, TRUE )
- t( 1, TRUE, TRUE )
F F machinephase
- n
= s10 Derived from: 3,6-OH F6 naphthalene 13C in DM
<
== "H NMR (400 MHz, DMSO-ds)
3,6-0H F6 naphthalene 13C
) delta
> proton. jxp
3,6-0H F6 naphthalene 13C
DMS0-D6
- 11-JUL-2022 19:5
- 7-SEP-2022 19:27:23
%
single pulse
1D COMPLEX
<] 26214
= Proton
Proton
[ppm]
s ¥
2] NM-ECS400
Spectrometer DELTAZ_NMR
- Field_Strength 9.389766(T] (400 [MHz])
>  Acq Duration 14.36731904[s]
i ¥ Domain 1
XFreq 399.78219838 [MHz]
X offset 5[ppm]
=1 XPoints 32768
~ X prescans 1
CResolution 0.22897343 [#z]
X sweep 7.5030012 [kiiz]
o XSweep_Clipped = 6.00240096 [kHz]
=7 - Domain Proton
IrrFreq 399.78219838 [MHz]
Irr offset 5[ppm]
TriDomain Proton
<=1 TriFreq 559, 76219838 [Miiz]
o TriToffset 5 [ppn]
Clipped FALSE
Scans 8
9 2] Total_Scans 8
g =
] Relaxation Delay
k= Recvr_Gain
Ge
s ot——d s X_90Width
< XAcg_Time
T T T T T T T T X AngTe
12.0 11.0 10.0 9.0 8.0 7.0 6.0 0 X Atn
X Pulse
IFx_Mode
\ e
a % o s Danfe_presat FALSE
< 2 aaa k= Initial Wait 1[s]
= o ddd = Repetition Time 9.36731904(s]
per Million : Proton
5 JEOL
p=
F F E
HO OH . L0s])
trapezoid( 0(¢], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )
t( 1, TRUE, TRUE )
F F machinéphase
ppm
S10 phase( -3.72826, 0, 50[%] )
< Derived from: 3,6-OH F6 naphthalene 13C in DM
=
IS
19F NMR (376 MHz, DMSO-ds)
3,6-0H F6 naphthalene 13C
delta
single pulse.jxp
3,6-0H F6 naphthalene 13C
DMSO-D6
11-JUL-2022 19:56:46
17-3aN-2023 14:19:01
single pulse
1D COMPLEX
52429
Fluori
Fluorinel9
[ppm]
¥
NM-ECS400
o Spectrometer DELTAZ_NMR
=
= Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 0.34603008[s]
¥ Domain 197
XFreq 376.17105393 [Hz]
X offset 0[ppm]
XPoints 65536
X prescans 1
CResolution 2.88992217 [Hz]
X sweep 189.39393939 [kiiz]
XSweep_Clipped = 151.51515152 [kHz]
- Domain Fluorinel.
Irr_Freq 376.17105393 [MHz]
Irroffset 5 [ppm]
TriDomain Fluorine19
Tri“Freq 376.17105393 [Mz]
Trioffset 5 [ppn]
Clipped FALSE
3 Scans 8
] Total_Scans 8
g
] Relaxation Delay = 5[s]
Z o - it - Recvr Gain™ )
2 >_Ge 21(dc)
< X_90Width 8[us]
T T| X“Acq_Time 0.34603008 [s]
100.0 X AngTe 45[deg]
X atn 2.6[dB]
AL s
IFr_Mode off
TriMode ofe

L 1[s]
Repetition Time = 5.34603008(s]




1.9

-73.346
-130.012
-143.241
-143.441
-143.464
-143.491

X : parts per Million : Fluorine19

*]
=1
= & a5t 0t eoss, 100rs1
° rapezoi . . .
HO OH zerofill( 1, TRUE )
" t( 1, TRUE, TRUE )
b machinephase
F F 5
| Derived from: 3,6-OH F6 naphthalene 13C in DM
= $10
o
KL ( )
~] ®*C NMR (101 MHz, DMSO-ds IR ———
- delta
carbon. jxp
- 3,6-0H F6 naphthalene 13C
= DMS0-D6
11-JUL-2022 19:03:56
- 7-SEP-2022 19:41:06
- single pulse decoupled ga
1D COMPLEX
2 26214
S Carbon
Carbon13
] ni {ppm]
S Dimensions ¥
si TNM-ECS400
- Spectrometer DELTAZ_NMR
< Field_Strength 9.389766[T] (400 [MHz])
 Acq Duration 1.04333312[s]
o] XDomain 1ic
S X Freq 100.52530333 [Mnz]
X offset 100 [ppn]
" XPoints 2768
= X Prescans 1
CResolution 0.95846665 [Hz]
<« X sweep 31.40703518 [kHz]
= X sweep_Clipped = 25.12562814 [kHz]
TFr_Domain Fluorinel.
- IrrFre 376.17105393 [MHz]
& Irr_offset -1457,
< Clipped TRUE
cans 1024
] Total_Scans 1024
o .
° Relaxation Delay = 2[s]
8 — Recvr_Gain 60
£ S > Gl 21.2[dc]
3 X 90 Width 6[us]
g X Acg_Ti 1.04333312[s]
E X angTe 30[deg]
] Xatn 6.8[dB]
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 X_Pulse 4.53333333 [us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| ZE=_Atn Dec 18]
rx_Atn Noe 20.662[dB]
rr Noise £10
|| e, T
e = o SSessse Decoupling R
@383 g = SZERAZE Initial Wait &
888 5 8 SR22238% Noe_ 2[s]
. ———= = Repatition Time 3.04333312[s]
X : parts per Million : Carbon13
F F .
g JEOL
- 3
+H F F
. L0[s] )
Tfo OTf trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
t( 1, TRUE, TRUE )
F F machinephase
S11 Derived from: 2,7-bis[trifluoromehanesulfonyl
2419
@ F NMR (376 MHz, CDCls)
2,7-bis[trifluoromehanesu
= delta
single pulse.jxp
SK 210915 212° column3
CHLOROFORM-D
16-SEP-2021 17:08:50
17-3aN-2023 12:33:44
single pulse
1D COMPLEX
) 52429
& < |z Fluori
S |5 Fluorinel9
I Lppm]
¥
TNM-ECS400
Spectrometer DELTAZ_NMR
Field Strength = 9.389766[T] (400 [MHz])
 Acq Duration 0.34603008[s]
¥ Domain 197
XFreq 376.17105393 [Mnz]
X offset 0[ppm]
XPoints 65536
X Prescans 1
= CResolution 2.88992217 [Hz]
- X sweep 189.39393939 [kiiz]
X Sweep_Clipped = 151.51515152[kHz]
r_Domain Fluorinel.
Irr_Freq 376.17105393 [MHz]
Irr offset 5 [ppm]
TriDomain Fluorine19
Tri“Fre 376.17105393 [MHz]
Trioffset 5 [ppn]
Clipped FALSE
o Scans 8
] Total_Scans 8
g
] Relaxation Delay = 5[s]
E Recvs Gain s
2 >_Ge 21.2[dc]
< . . . | x_90widen 8lus]
XAcq_Time 0.34603008s]
100.0 0 -100.0 X AngTe 45[deg]
X atn 2.6[dB]
X pulse 4fus)
IFr_Mode off
TriMode off

L 1[s]
Repetition Time = 5.34603008(s]

S-55




*
S
. L0[s] )
trapezoid( 0(¢], 0[%], 80[%], 100[%] )
TfO OTf
- zerofill( 1, TRUE )
] t( 1, TRUE, TRUE )
s F F machinéphase
s11 Derived £rom: 3,6-05¢ Tonaphehalane 13 cazho
<13C NMR (101 MHz, CDCls)
3,6-OTf Fénaphthalene 13C
delta
carbon. jxp
" 3,6-0T€ Fénaphthalene 13C
24 CHLOROFORM-D
15-JUL-2022 18:1
7-SEP-2022 19:45:16
single pulse decoupled ga
1D COMPLEX
26214
24 Carbon
Carbon13
ni {ppm]
Dimensions ¥
si TNM-ECS400
Spectrometer DELTAZ_NMR
[ Field_Strength 9.389766(T] (400 [MHz])
S  Acq Duration 1.04333312[s]
X Domain 13c
X Freq 100.52530333 [Mnz]
X offset 100 [ppn]
XPoints 2768
X Prescan 1
[k X Resolution 0.95846665 [Hz]
s X sweep 31.40703518 [kHz]
X sweep_Clipped = 25.12562814 [kHz]
TFr_Domain Fluorinel.
IrrFre 376.17105393 [MHz]
Irr_offset 1107,
Clipped TRUE
-1 cans 1024
S Total_Scans 1024
o Relaxation Delay = 2[s]
S Recvr_Gain 60
£ ,_Ge 21.5[dc]
3 X 90 Width 6[us]
E| . . X Acg_Ti 1.04333312[s]
2 W XAngTe 30{deg]
CH Xatn 6.8[dB]
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 X_Pulse 4.53333333 [us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| Iz_Atn Dec L8]
Trr_Atn Noe 20.662[dB]
Irr Noise £10
Trr_Pwidth 29.2[us]
So % o o Soun Decoupling e
£8% g0 g AEZ Initial Wait 1(s]
Sz io%d =S Noe TRUE
95 & <5 RS Noe_ 2[s]
. === - == Repatition Time = 3.04333312(s]
X : parts per Million : Carbon13
- s JEOL ] 5
S
b F. F
. L0[s] )
trapezoid( 0(¢], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
H H t( 1, TRUE, TRUE )
machinephase
F F Derived from: 1,3,4,5,6,8-hexafluoronaphthale
S
2 1c
1 Filename 1,3,4,5,6,8-hexafluoronap
H NMR (400 MHz, CDCls) Sitens TN
Experiment proton. jxp
sample_Td SK 210608 145 column2
Solvent CHLOROFORM-D
10-JUN-2021 14:56:24
7-SEP-2022 19:48:11
<
- single pulse
1D COMPLEX
26214
Proton
Proton
ni {ppm]
Dimensions ¥
si TNM-ECS400
Spectrometer DELTAZ_NMR
=] Field_Strength 9.389766(T] (400 [MHz])
I  Acq Duration = 4.36731904[s]
¥ Domain 1
XFreq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X Prescan 1
¥ Resolution 0.22897343[Hz]
X sweep 7.5030012 [kiiz]
Xsweep_Clipped = 6.00240096 [kiz]
=_Domain Proton
- Irr_Freq 39978219838 [MHz]
2 Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miz]
Trioffset 5 [ppn]
Clipped FALSE
Scans 8
Total_Scans 8
g .
] Relaxation Delay = 5[s]
£ Recvr_Gain 56
] L >_Ge 20.81dc]
3 . X_90Width 6.3[us]
2 X_Acq_Time .36731904 [s]
T T T T T T T T T T T T T T T XAngTe 45[deg]
120 110 100 90 80 70 60 50 40 30 20 10 0 -0 20 (XA g-7e81
I7r_Mode off
TriMode ofe
Danfe_presat FALSE
QaTEy 2 g Initial Wait 1(s]
a===2 el S Repetition Time 9.36731904(s]
ISR - 5
X : parts per Million : Proton

S-56




X : parts per Million : Carbon13

© =
> S |2
o F F R
< F. F
o
- .0[s
trapezoid( 0[%], O[%], 80[%], 100[%] )
H H zerofill( 1, TRUE )
‘t( 1, TRUE, TRUE )
machinéphase
<
o 1c Derived from: 1,3,4,5,6,8-hexafluoronaphthale
0
%1'9F NMR (376 MHz, CDCls3)
Filenane 1,3,4,5,6,8-hexafluoronap
© Author delta
— Experiment single pulse.jxp
S le_Id SK 210608 145 column2
Solvent CHLOROFORM-D
10-JUN-2021 15:00: 1
- 17-JAN-2023 12:30:50
single pulse
1D COMPLEX
52429
o Fluori
Fluorine19
{ppm]
X
o NM-ECS400
= Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
 Acq Duration 0.346030081s]
X Domain 15%
X Freq 376.17105393 [Miiz]
X offset 0[ppm]
X Points 65536
© X Prescans 1
S X Resolution 2.88992217[Hz]
X Sweep 189.39393939 [kHz]
X Sweep_Clipped = 151.51515152 [kiiz]
IFr Domain Fluorinel!
< IrrFreq 37617105393 [Mz]
S Trroffset 5 [ppm]
Tri Domain Fluorine19
TriFre: 376.17105393 [MHz]
o Tri Offset 5 [ppm]
. Clipped FALSE
3 Scans 8
2 Total_Scans 8
g
b= Relaxation Delay = 5[s]
E Recvs Gain a2
=] Ge 20.8[dC]
El . . . | x_90 widen 8[us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 XhngTe 45(deg)
X atn 2.6[a8]
NG ralse fiue)
IFz_Mode off
eI Emo= TriMode ofs
LEEINLE Danfe_Presat FALSE
[EIEIE g g Initizl Wait 1]
==z==20n petition Time 5.34603008[s]
X : parts per Million : Fluorine19
= F F
at
=] . .0[s
trapezoid( 0[%], O[%], 80[%], 100[%] )
H H zerofill( 1, TRUE )
‘t( 1, TRUE, TRUE )
E F machinéphase
1C Derived from: 3,6-H F6 naphthalen 13C carbon-
=113C NMR (101 MHz, CDCls)
Filenane 3,6-H F6 naphthalen 13C_c
Author delta
Experiment carbon. jxp
o S: le_Id 3,6-H F6 naphthalen 13C
p=3 Solvent CHLOROFORM-D
31-MAY-2022 19:21:02
7-SEP-2022 19:53:22
single pulse decoupled ga
" 1D CoMPLEX
=] 26214
 Domain Carbon
Dim Title Carbon13
Dim_Units [ppm]
Dimsnsions X
<+ sits NM-ECS400
S Spectrometer DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
( Acq Duration = 1,04333312[s]
X Domain 13c
« X Freq 100.52530333 [MHz]
< X offset 100 [ppm]
X Points 2768
X Prescans 1
X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
I X Sweep_Clipped = 25.12562814 [KHz]
< IFr_Domain Fluorinel
Irr Fre 376.17105393 [MHz]
Trroffset 1307,
Clifped TRUE
— cans 128
s Total_Scans 128
o Relaxation Delay
8 Recvz Gain
2 Temp_
k] | X_90 Width
E A A 2
2 X AngTe
] XAt
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 X Pulse
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) iz hen fee
TrsNoise
Trspwidth
nww oy = g3 sy DecGupling
S85R%8R 3 &3% =38 Initial Wait
deccoSe = g NN Noe
HuSsse = 23g NN Noe 2[s]
T - 3.04333312(s])

Repatition Time

S-57




2.0

1.0

abundance

e 5
2 OF F
o . -01s1")
F NHNH trapezoid( 0[%], O[%], 80[%], 100(%] )
2 zerofill( 1)
° 1, TRUE, TRUE )
=4 F F machinéphase
= Ppm
o $12
H NMR (400 MHz, CDCl3)
s H0202087_hydrazide_proton
delta
proton. jxp
H0202087_crude
E| CHLOROFORM-D
14-SEP-2020 17:57:36
7-SEP-2022 18:53:14
single pulse
E| 1D COMPLEX
5 26214
= Proton
Proton
[ppm]
= ¥
TNM-ECS400
Spectrometer DELTAZ_NMR
E| Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration 4.36731904 [s]
¥ Domain 1
X Freq 399.78219838 [MHz]
- X offset 5[ppm]
& XPoints 32768
= X prescans 1
CResolution 0.22897343 [Hz]
X sweep 7.5030012 [kiiz]
o) Xsweep_Clipped 6.00240096 [kHz]
E - Domain Proton
IrrFreq 399.78219838 [MHz]
Irr offset 5[ppm]
TriDomain Proton
E| TriFreq 399.78219838 [Mz]
TriToffset 5 [ppn]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 50
19.71dc]
. L I Ao i [us]
4.36731904(s]
T T T T T T T T T T T T T 1
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
‘ ‘ FALSE
e 2 g 2 g Initial Wait 1(s]
a @ = a S Repetition Time 9.36731904(s]
~ “ < = 5
X : parts per Million : Proton

abundance

-0.1

0.8

0.7

0.5

03

02

0.1

o T JEOL 5
- NG PARAMETERS -
de. SE )
~ .2[Hz], 0.0[s] )
-1 F NHNH trapezoid( O[%], O[%], 80[%], 100(%] )
2 zerofill( 1)
1, TRUE, TRUE )
-] F F machinéphase
ppm
s12 phase( -15.55247, 0, 50[%] )
_11F NMR (376 MHz, CDCls)
= 10202087_hydrazide_19¥-1-
delta
single pulse.jxp
] H0202087_crude
CHLOROFORM-D
14-SEP-2020 18:01:32
17-AN-2023 13:01:40
single pulse
1p CoMPLEX
52429
<] Fluori
S Fluorine19
[ppm]
x
. NM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz1)
-  Acq Duration = 0.34603008[s]
=7 X Domain 19F
X Freq 376.17105393 [Hz]
X Offset 0[ppm]
X_Points 65536
5 X“Prescans 1
CResolution 2.88992217[Hz]
X Sweep 189.39393939 [kiiz]
X Sweep_Clipped = 151.51515152 [kfiz]
= - Domain Fluorinel!
IrrFreq 376.17105393 [z
Irr_Offset 5[ppm]
TriTDomain Fluorine19
5 TriTFreq 376.17105393 [Miiz]
Tri Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain a2
- >_Get 19.7[dC]
. . . | X_90Width 8[us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 X AngTe 45[deg]
Xatn 2.6[aB]
N | i
TEr_Mo off
2SS0 NNNS KRR |Tritode ofe
22 A8Z85A78E83S | pante_presat FALSE
A dOE SRR RS Ga o | Initial Wait 1(s]
SUYSSSEIISRARAD | iiciiitTon Tine - 5.34603008(s]
X : parts per Million : Fluorinel9
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abundance

- F F
SE g JEOL
F Foo s
&
s =
. -01s1")
F H trapezoid( 0[%], O[%], 80[%], 100(%] )
= zerofill( 1)
23 1, TRUE, TRUE )
s machinéphase
FH =
o 1d
RER
H NMR (400 MHz, CDCls)
=3 H0202113_Fénaphthalens_pr
o8 delta
proton. jxp
0202113 _column
CHLOROFORM-D
<4 15-0CT-2020 17:51:24
[ 7-SEP-2022 18:54:40
single pulse
1D COMPLEX
=1 26214
< Proton
Proton
[ppm]
¥
o TNM-ECS400
] Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration 4.36731904 [s]
. ¥ Domain 1
3 X Freq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X prescans 1
CResolution 0.22897343 [Hz]
X sweep 7.5030012 [kiiz]
Xsweep_Clipped 6.00240096 [kHz]
- Domain Proton
IrrFreq 399.78219838 [MHz]
Irr offset 5[ppm]
= Tri-Domain Proton
i TriFreq 399.78219838 [Miiz]
TriToffset 5[ppm
Clipped FALSE
Scans 8
<3 Total_scans H
Relaxation Delay = 5[s]
Recvr_Gain 16
>_Ge 19.614c]
P R _ R — R N b % s0TWiden [us]
XAcg_Time 4.36731904 (5]
T T T T T T T T T T T T T T XAngTe ]
12.0 11.0 10.0 9.0 8.0 7.0 6.0 0 4.0 3.0 2.0 1.0 0 -1.0 2.0 (XAt
IFr_Mo
TriMode
Danfe_presat FALSE
JI2UQ5SZ8EEIRET < g Initial Wait 1(s]
FRREELEI LT ETTA el S Repetition Time 9.36731904(s]
SOOI - 5
X : parts per Million : Proton

abundance

sz JEOL
o F. F 2|2
== S
NG PARAMETERS -
SE )
. 20[s1")
= F H trapezoid( 0(%], 0[%], 80[#], 100[#] )
zerofill( 1)
1, TRUE, TRUE )
F H machinephase
Phase( -3.09498, 0, 50[8] )
S phase( -3. .o,
> 1d
19F NMR (376 MHz, CDCl3)
<4
~ H0202113_Fénaphthalene_19
1lta
single pulse.jxp
0202173 _column
P CHLOROFORM-D
24 15-0CT-2020 17:55:16
17-0aN-2023 13:03:40
single pulse
1D COMPLEX
< 52429
-3 Fluori
Fluorine19
{ppm]
X
NM-ECS400
=3 Spectrometer DELTAZ_NMR
<
Field Strength 9.389766[T] (400 [MHz])
( Acq Duration = 0.34603008[s]
X Domain 15%
X Freq 376.17105393 Mz
| X Offset 0 [ppm]
- X points 65536
X Prescans 1
CResolution 2.88992217[Hz]
X Sweep 189.39393939 [kHz]
- X Sweep_Clipped = 151.51515152[kHz]
I “Domain Fluorinel!
Irr Freq 376.17105393 [Miiz]
Trroffset 5 [ppm]
Tri Domain Fluorine19
Tri“Freq 376.17105393 [MHz]
- Trizoffset 5 [ppm
- Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvz Gain 0
, Get. 19.4dc]
; ; ; | % g0 wiaen 8[us]
XTAcq_Time 0.34603008(s]
100.0 0 -100.0 X AngTe 45[deg]
Xatn 2.6[dB]
) = [ i
IEx Mo ofe
Soomemorm=®o o= |TriMode ofe
IFCILVCEESIELATS | pante_presat FALSE
R - B0 8 S \B et o o800 | Initial Wait 1]
AESSSSESIRAREAEET | qoctiiron Tine - 5.34603008(s]

X : parts per Million : Fluorine19
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1.0 2.0 3.0 40 50 60 7.0 8.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.0

I
-n
-n

|
-n

FZa

19F NMR (376 MHz, CDCl3)

1.00
0.99

;g

o387

. L0[s] )
trapezoid( 0[], O[%], 80[%], 100(%] )
zerofill( 1)

1, TRUE, TRUE )
machinephase

ppm
phase( -6.80222, 0, 50[%] )

Filename HO191140_F7-I-napthalene_
Author delta

Experiment single pulse.jxp
sample_Td H0191170_column

Solvent CHLOROFORM-D

5-NOV-2019 13:2:
17-JAN-2023 13:06:42

Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 52429
 Domain Fluori

Dim Title Fluorinel9
Dim Units [ppm]
Dimensions ¥

sit TNM-ECS400
Spectrometer DELTAZ_NMR

Field Strength 9.389766[T] (400 [MHz])
1

X : parts per Million : Carbon13

 Acq Duration 0.346030081s
3 X Domain 15%
X Freq 376.17105393 [Miiz]
X offset 0[ppm]
& X Points 65536
X prescan 1
X Resolution 2.88992217[Hz]
= X Sweep 189.39393939 [kHz]
X Sweep_Clipped = 151.51515152[kiz]
E| = Domain Fluorinel!
TrzFreq 376.17105393 [MHz]
Irr Offset 5[ppm]
Tri Domain Fluorine19
TriFre: 376.17105393 [MHz]
Tri Offset 5[ppm]
3 Clipped FALS
3 Scans 8
ERCE Total_Scans 8
g
b= Relaxation Delay = 5[s]
E Recvs Gain 0
1 ,_Ge 19.1[dC]
El . . | x_90 widen [us]
X_Acq_Time 0.34603008(s]
100.0 -100.0 XhngTe 5ldeq)
X Atn 2.6[dB]
AN NS iR Ft e
IFz_Mode ofs
EFNSme MOMEaETOns | TriMede ofs
SLESIEE SEREBRIZS2 | pante_presat FALSE
SEEECSEE Frennammpy | Initial wait 1(s]
R o2D IIIIZn8nnn petition Time 5.34603008[s]
X : parts per Million : Fluorine19
<] F F
S
s
0,
. 1, 0.0[s
trapezoid( 0[%], O[%], 80[%], 100[%] )
F | Zerofill( 1)
1, TRUE, TRUE )
machinephase
F ppm
- 2a
S
13C NMR (101 MHz, CDCl3)
Filenane HO_F7I_carbon-1-6. jdf
Author deTta
Experiment carbon. jxp
Sample_Id %
Solvent CHLGROFORM-D
18-FEB-2021 11:42:43
24-FEB-2021 15:55:39
single pulse decoupled ga
o 1D CoMPLEX
=] 26214
 Domain Carbon
Dim Title Carbon13
Dim_Units [ppm]
Dimsnsions X
sits NM-ECS400
Spectrometer DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
( Acq Duration = 1,04333312[s]
X Domain 13c
X Freq 100.52530333 [MHz]
X offset 100 [ppm]
X Points 2768
= X prescan 1
S X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562614 [kiiz]
IFr Domain Fluorinel!
Irr Fre 376.17105393 [MHz]
Irr Offset -13
Clifped FAL
cans 250
Total_Scans 250
o Relaxation Delay
8 Recvz Gain
2 Temp_
g X_90 Width
ERSS CAcq_Time
2 X AngTe
2 [ 1 XAt
T T T T T T T T T T T T T T T T T T T T T T T T X Pulse
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) K:{:{sz
TrsNoise
Trspwidth
Comeonn " o DecGupling
gEagger 8= 2 Initial Vait
HEFSS2% =g S Noe 2[s]
T - 3.04333312(s])

Repatition Time
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1.09

-
.
T.00
0 0§02
058

30

F
2b
19F NMR (376 MHz, CDCl3)

. L0[s] )
trapezoid( 0[], O[%], 80[%], 100(%] )
zerofill( 1)

1, TRUE, TRUE )
machinephase

ppm
phase( -19.68371, 0, 50[%] )

20

HO0201197_F7-Br-napthalene
delta

single pulse.jxp
HO0201137_column
LOROFORM-D

23-JAN-2020 12:06:30
17-JAN-2023 13:05:25

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 s
¥ Domain 197
XFreq 376.17105393 [MHz]
X offset 0[ppm]
XPoints 65536
X Prescan 1
¥ Resolution 2.88992217 [Hz]
X sweep 189.39393939 [kiiz]
X Sweep_Clipped = 151.51515152[kHz]
r_Domain Fluorinel.
IrrFreq 376.17105393 [MHz]
Irr offset 5 [ppm]
TriDomain Fluorine19
Tri“Fre 376.17105393 [Miz]
TriToffset 5[ppm]
Clifped FALSE
P Scans 8
2 Total_Scans 8
g
] Rel  Delay = 5[s]
E Recvs Gain a2
2 > Ge 19[dc]
< . . . | x_90widen 3[us]
XAcg_Time 0.34603008s]
100.0 0 -100.0 XhngTe 5 (deg)
X atn 2.6[dB]
AN NS [ e
IFr_Mode off
ngos =T o TriMode ofs
RAEG TR Danfe_presat FALSE
R Initial Wait 1(s]
ooz dad Repetition Time = 5.34603008(s]
X : parts per Million : Fluorine19
|
- F F
~
] ST
o 0, FALSE )
.0[Hz], 0.0[s
E B trapezoid( 0[%], 0[%], 80[%], 100[%] )
r zerofill( 1)
1, TRUE, TRUE )
F F machinephase
© Ppm
© 2b
13C NMR (101 MHz, CDCl3)
0 Filename HO_F7Br_carbon-1-1.3df
s Author deTta
carbon. jxp
24-FEB-2021 16:27:31
=3 Comment single pulse decoupled ga
< Data_Format 1D COMPLEX
Dim_Size 26214
 Domain Carbon
Dim Title Carbon13
Dim Units {ppm]
Dimensions ¥
- sit TNM-ECS400
e Spectrometer DELTAZ_NMR
Field_Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1,04333312[s]
X Domain 13c
XFreq 100.52530333 [Mnz]
X offset 100 [ppn]
I XPoints 2768
=7 X Prescan 1
¥ Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814 [kHz]
TFr_Domain Fluorinel.
IrrFre 376.17105393 [MHz]
Irr_offset 13
- Clipped FAL
S cans 500
Total_Scans 500
o Relaxation_Delay
S Recvr_Gain
g ,_Ge
| X 90 Width
2 A L . m X Acq 15
3 o ¥ o f y TN X angTe
] XAt
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 X_Pulse
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) iz hen fee
IrrNoise
Trr_Pwidth
M4SN o = Decoupling
3838388 35 % Initial Wait
RETEERS S5 8 Noe_ 2[s]
. e == Repatition Time = 3.04333312(s]
X : parts per Million : Carbon13
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15

HOF cl

- F_F
2c

=1 "F NMR (376 MHz, CDCls)

1

. L0[s] )
trapezoid( 0[], O[%], 80[%], 100(%] )
zerofill( 1)

1, TRUE, TRUE )
machinephase

ppm
phase( -35.7092, 0, 50([%] )

=)
- H0202085_F7-C1-naph_19F-1
delta
o single pulse.jxp
2 H0202085_colun
CHLOROFORM-D
11-SEP-2020 13:0
o 17-3aN-2023 13:06:08
%]
single pulse
1p CoMPLEX
=1 52429
S Fluori
Fluorinel9
[ppm]
o ¥
S NM-ECS400
Spectrometer DELTAZ_NMR
] Field_Strength 9.389766[T] (400 [MHz])
<  Acq Duration 0.346030081s]
¥ Domain 197
< X Freq 376.17105393 [MHz]
i X offset 0[ppm]
XPoints 65536
X Prescan 1
. ¥ Resolution 2.88992217[Hz]
e X sweep 189.39393939 [kiiz]
X Sweep_Clipped = 151.51515152[kHz]
_Domain Fluorinel!
o IrrFreq 376.17105393 [MHz]
=7 Irr offset 5 [ppm]
TriDomain Fluorine19
Tri“Fre 376.17105393 [MHz]
- TriToffset 5 [ppn]
=y Clifped FALSE
P Scans 8
2 Total_Scans 8
g
] Rel  Delay = 5[s]
E Recvs Gain a2
2 >_Ge 20.5[dc]
< . . | x_90widen 8[us]
XAcg_Time 0.34603008(s]
100.0 -100.0 X AngTe 45[deg]
X atn 2.6[dB]
X Pulse 4fus]
IFx_Mode ofs
S T TriMode ofs
S8ZLERGASSREZE Danfe_presat FALSE
SSSssesyIsenny Initial Wait 1(s]
Sqagaoad3IIIxng Repetition Time 5.34603008[s]
X : parts per Million : Fluorine19
2]
ST
o 0, FALSE )
=7 : 1, 0.0[s
F C| trapezoid( 0[%], O[%], 80[%], 100(%] )
zerofill( 1)
1, TRUE, TRUE )
F F machinephase
24 Ppm
© 2c
13
=1 C NMR (101 MHz, CDCl3
Filename HO_F7C1_carbon-1-1.3df
Author deTta
carbon. jxp
k!
S
24-FEB-2021 16:31:46
Comment single pulse decoupled ga
" Data_Format 1p_CompLEX
pas Dim_Size 26214
 Domain Carbon
Dim Title Carbon13
Dim Units {ppm]
Dimensions ¥
<« sit TNM-ECS400
=7 Spectrometer DELTAZ_NMR
Field_Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1,04333312[s]
X Domain 13c
XFreq 100.52530333 [Mnz]
X offset 100{ppm]
XPoints 2768
X Prescan 1
¥ Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814 [kHz]
TFr_Domain Fluorinel.
IrrFre 376.17105393 [MHz]
Irr_offset e
Clipped TRUE
cans 250
= Total_Scans 250
= .
o Relaxation_Delay
8 Recvr_Gain
g X_90 Width
£ o] WAt 22 3o
CAngTe
< XAt
T T T T T T T T T T T T T T T T T T T T T T T 7| X_Pulse
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| Z=_Atn Pec
IrrNoise
Trr_pwidth
=S xam® Qo Decoupling
LS 28 Initial Vait
et 2
SISTEERA 28 Noe_ 2[s]
—m——— == Repatition Time = 3.04333312(s]

X : parts per Million : Carbon13
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abundance

16 17

i i i
-n
-n

15

14
-

FF

:7 3a
~1"°F NMR (376 MHz, CDCls)

0.1

1.96

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

ppm.
phase ( -43.67495, 0, 50[%] )

Derived from: NO 220302 1679 column 19F-1-1.3

T
100.0

X : parts per Million : Fluorine19

Filename NO 220302 1679 column_19F
Author delta

Experiment gle pulse.jxp
sample_Id NO 220302 1679 column
Solvent CHLOROFORM-D

3-MAR-2022 15:32:56
17-JAN-2023 12:50:53

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Xsweep_Clipped 151.51515152 [kHz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Mz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 1

>_Ge 19.5[dc]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off
Dante_Presat FALSE

L 1[s]
petition Time = 5.34603008[s]

abundance

0.9

0.8
I
-n
-n

3a

=
=)

13C NMR (101 MHz, CDCl3)

0

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,7-I2 F6 naphthalene 13C_carbo

T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.

153.048 ——
146.612 ——

X : parts per Million : Carbon13

T T T T T T T T T T T T T T T X_Pu:
.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I=

138.889 ——
111.925

Filename 3,7-12 F6 naphthalene 13C
Author delta

Experiment carbon. jxp

sample_Td ,7-12 F6 naphthalene 13C
Solvent CHLOROFORM-D

31-MAY-2022 19:42:23
7-SEP-2022 14:03:58

single pulse decoupled ga
1D COMPLEX

26214
 Domain Carbon

Dim_Title Carbon13

Dim Units {ppm]

Dimensions X

sit TNM-ECS400
Spectrometer DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]

X Domain 13¢

X Freq 10052530333 [Miz]
XToffset 100 (ppm]

XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]

XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irroffset -120[;

Clipped TRUE

Scans 128

Total_Scans 128

Relaxation Delay
Recvz Gain
Temp_

X_90 Width
_Acq_Time

X angTe

Xoatn

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




<
o

Br. F

F F
3b
19F NMR (376 MHz, CDCl3)

2.00
1.98
1.98

PROCESSING PARAMETERS -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1, TRUE )

££6( 1, TRUE, TRUE )

machinephase

Derived from: 3,7-Br2 F6 naphthalene 19F.jdf

Filename 3,7-Br2 F6 naphthalene 19
Author delta

Experiment single pulse.jxp
sample_Id NO 220301 1676 column
Solvent CHLOROFORM-D

2-MAR-2022 09:15:45
17-JAN-2023 12:44:45

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

X : parts per Million : Carbon13

-  Acq Duration 0.346030081s
24 X Domain 15%

X Freq 376.17105393 [Miiz]

X offset 0[ppm]

X Points 65536

X prescan 1

X Resolution 2.88992217[Hz]

X Sweep 189.39393939 [kHz]

X Sweep_Clipped = 151.51515152 [kiiz]

= Domain Fluorinel!

TrzFreq 376.17105393 [MHz]

Irr Offset 5[ppm]

Tri Domain Fluorine19

TriFre: 376.17105393 [MHz]

Tri Offset 5 [ppm]

Clipped FALSE

3 Scans 8

2 Total_Scans 8

g .

3 Rel \ Delay = 5[s]

E Recvs Gain a6

1 ,_Ge 20.2[dc]
El . . . | x_90 widen 8[us]

X_Acq_Time 0.34603008(s]

100.0 0 -100.0 XAngTe 15deg]
X atn 2.6[a8]
// m ot o kel
IFz_Mode off
FrnomeEE=T AT oS riMode ofs
IS GNS S e Dante_Presat. FALSE
LR I D D00 1 - v 4 Initizl Wait 1]
SESESSON SIS R petition Time 5.34603008(s]
X : parts per Million : Fluorine19
- JEOL
S Br. F D
. -0(s] )
F Br trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
‘t( 1, TRUE, TRUE )
F F machinéphase
=
S 3b Derived from: 3,7-Br2 F6 naphthalene 13C carb
13C NMR (101 MHz, CDCl3)

Filenane 3,7-Br2 F6 naphthalene 13

Author delta

Experiment carbon. jxp

S le_Id 3,7-Br2 F6 naphthalene 13
«] Solvent CHLOROFORM-D
S 31-MAY-2022 20:39:11

7-SEP-2022 14:07:23
single pulse decoupled ga
1D CoMPLEX
26214

 Domain Carbon

Dim Title Carbon13

Dim_Units [ppm]

Dimsnsions X
~ sit NM-ECS400
= Spectrometer DELTAZ_NMR

Field Strength 9.389766[T] (400 [MHz])

( Acq Duration = 1,04333312[s]

X Domain 13c

X Freq 100.52530333 [MHz]

X offset 100 [ppm]

X Points 2768

X prescan 1

X Resolution 0.95846665 [Hz]

X Sweep 31.40703518 [kHz]
=] X Sweep_Clipped = 25.12562614 [kiiz]
< IFr_Domain Fluorinel

TrrFreq 376.17105393 [MHz]

Trroffset 1307,

Clifped TRUE

Scans 128

Total_Scans 128

o Relaxation Delay
8 Recvz Gain
g Temp |
g X_90 Width
£ = i T e e
2 X AngTe
] XAt
T T T T T T T T T T T T T T T T T T T T T T T T X Pulse
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) iz hen fee

TrsNoise

Trspwidth

2= s 3z nge DecGupling
g8z ERE] Z8% Initial Vait
S33 - 28

238 = g NN Noe

x 2[s]
Repatition Time = 3.04333312(s]
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abundance

41 Cl F

& FF
o] 3c
3'9F NMR (376 MHz, CDCls)

1.02

1.00

0.97

PROCESSING PARAMETERS -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1, TRUE )

££6( 1, TRUE, TRUE )

machinephase

Derived from: 3,7-C12 F6 naphthalene 19F.jdf

T
100.0

X : parts per Million : Fluorine19

T
-100.0

Qaowno—on
B2FEaRZES
LRIGHESEER
SScogscun
SE88888%Y

Filename 3,7-C12 F6 naphthalene 19
Author delta

Experiment single pulse.jxp
sample_Id NO 220301 1677 column
Solvent CHLOROFORM-D

2-MAR-2022 09:2
17-JAN-2023 12:46:42

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Xsweep_Clipped 151.51515152 [kHz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Mz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 12

>_Ge 19.9[4c]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off
Dante_Presat FALSE

o 1(s]
Repetition Time = 5.34603008(s]

abundance

Cl F

F F
3c
3C NMR (101 MHz, CDCl3)

0

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,7-C12 F6 naphthalene 13C_carb

T T T T T T T T T T T T T T T T T T T T T T T T X_Pu:
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I

149.301 ——
144295 ——
140.386 ——

X : parts per Million : Carbon13

112268 ——
110.085

ngw
288
ns%
ed
RE

RS WAl

Filename 3,7-C12 ¥6 naphthalene 13
Author delta

Experiment. carbon. jxp

Sample_Id 3,7-C12"F6 naphthalene 13
Solvent CHLOROFORM-D.

1-JUN-2022 09:14:45
7-SEP-2022 14:12:15

Comment single pulse decoupled ga
Data_Format 1D COMPLEX

Dim_Size 26214

 Domain Carbon

Dim_Title Carbon13

Dim Units {ppm]

Dimensions X

sit TNM-ECS400

Spectrometer DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration = 1.04333312[s
X Domain 13¢

X Freq 10052530333 [Miz]
XToffset 100 (ppm]
XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]
XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irroffset 13
Clipped FAL:

cans 128
Total_Scans 128

Relaxation Delay
Recvz Gain
emp T

X_90 Width
{_Acq_Time

X angTe

Xoatn

Initial Wait
Noe
Noe,

Repatition Time

2[s]
3.04333312(s]

S-65




6.0

50

4a
19F NMR (376 MHz, CDCls)

4.0

3.0

20

1.0

2.00

1.98

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,6-I F6 naphthalene 19F 19F-1-

3,6-I F6 naphthalene 19F_
delta

single_pulse.jxp
3,6-1 F6 naphthalene 19F
CHLOROFORM-D
5-SEP-2022 13:03:33
17-3AN-2023 12:27:34

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

abundance

T
100.0

X : parts per Million : Fluorine19

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kiiz]
Xsweep_Clipped 151,51515152 [kHiz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Miz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Rel  Delay = 5[s]
Recvr Gain 12

>_Ge 21.3[dc]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off
Dante_Presat FALSE

o 1(s]
Repetition Time = 5.34603008(s]

1.0

0.9

0.8

4a
413C NMR (101 MHz, CDCl3)

0.7

0.6

0.5

0.4

03

02

0.1

Lo

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,6-I2 F6 naphthalene 13C_carbo

abundance

T T T T T T
210.0200.0190.0180.0170.0160.0150.014¢

152,190 ——
147.728 ——

X : parts per Million : Carbon13

B

140.109 ——

X
T T T T T T T T T T T T T T T T X
-0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I=

116.016
108.207 ——

3,6-I2 F6 naphthalene 13C
delta

carbon. jxp

3,6-I2 F6 naphthalene 13C
CHLOROFORM-D

5-SEP-2022 12:09:16
7-SEP-2022 14:17:06

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbon13

ni {ppm]

Dimensions X
si TNM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]
X Domain 13¢
X Freq 10052530333 [MHz]
XToffset 100 (ppm]
XPoints 2768
X_Prescan 1
X Resolution 0.95846665 [Hz]
XSweep 31.40703518 [kHz]
XCsweep_Clipped 25.12562814 [kHz]
Trr_Domain Fluorinel.
Irr Fre 376.17105393 [MHz]
Irroffset -125.0
Clipped SE
cans 512
Total_Scans 512

Relaxation Delay
Recvr_Gain

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




abundance

Br Br
F F
4b
19F NMR (376 MHz, CDCls)

1.00

1.00

0.89

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,6-Br2 F6 naphthalene 19F-.3jdf

X : parts per Million : Fluorine19

°

>

-109.623
-109.642
-109.669
-127.216
-127.239
-146.921
-146.944
-146.967
-146.982

Filename 3,6-Br2 F6 naphthalene 19
Author delta

Experiment single pulse.jxp
sample_Td NO 220414 1737

Solvent CHLOROFORM-D

18-APR-2022 09:06:03
17-JAN-2023 12:19:42

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescans 1
Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kiiz]
Xsweep_Clipped 151,51515152 [kHiz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Miz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 38

>_Ge 19.4[dc]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off

o 1(s]
Repetition Time = 5.34603008(s]

0.6

0.5

0.4

03

0.2

0.1

Br Br
F F
4b

13C NMR (101 MHz, CDCl3)

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,6-Br2 F6 naphthalene 13C_carb

abundance

24
>

T T T T T T
210.0200.0190.0180.0170.0160.0150.01

149.730 ——
145706 ——

X : parts per Million : Carbon13

99.216 ——

T
40.
]
«
g

113.861 ——
108.474 ——

X
T T T T T T T T T T T T T T T T X
0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I~

nge
288
aSs
ed
RRE

3,6-Br2 F6 naphthalene 13
delta

carbon. jxp
3,6-Br2 F6 naphthalene 13
CHLOROFORM-D

31-AUG-2022 21:02:28
7-SEP-2022 14:23:14

single pulse decoupled ga
1D COMPLEX

26214
Carbon
Carbon13
ni {ppm]
Dimensions X
si TNM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]
X Domain 13¢
X Freq 10052530333 [MHz]
XToffset 100 (ppm]
XPoints 2768
XPrescans 1
Resolution 0.95846665 [Hz]
XSweep 31.40703518 [kHz]
XCsweep_Clipped 25.12562814 [kHz]
Trr_Domain Fluorinel.
Irr Fre 376.17105393 [MHz]
Irroffset 13
Clipped FAL:

Total_Scans

Relaxation Delay
Recvr_Gain

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]

S-67




10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0

Cl Cl
F F
4c
19F NMR (376 MHz, CDCls)

2.00
194

1.90

PROCESSING PARAMETERS -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1, TRUE )
££6( 1, TRUE, TRUE )
machinephase

Derived from: 3,6-C12 F6 naphthalene 19F.jdf

Filename 3,6-C12 F6 naphthalene 19
Author delta

Experiment le pulse.jxp
sample_Td NO 220414 1733

Solvent CHLOROFORM-D

18-APR-2022 09:1/
17-JAN-2023 12:23:05

abundance

@
=

0‘.2

4c

13C NMR (101 MHz, CDCl3)

Il

S
> single pulse
B T5" CoMpLEx
52429
o Fluori
% Fluorinel9
[ppm]
¥
= INM-ECS400
~ Spectrometer DELTA2_NMR
< Field_Strength 9.389766(T] (400 [MHz])
&7  Acq_Duration 034603008151
¥ Domain 197
- XFreq 376.17105393 [Mnz]
> X offset 0[ppm]
e X_Points 65536
X prescans 1
< CResolution 2.88992217 [Hz]
<] X sweep 189.39393939 [kiiz]
X Sweep _Clipped = 151.51515152[kHz]
- r_Domain Fluorinel.
> IrrFreq 376.17105393 [MHz]
“ Irr Offset 5[ppm]
TriDomain Fluorine19
< Tri“Fre 376.17105393 [Mz]
& TriToffset 5 [ppn]
Clipped FALSE
8 o Scans 8
g 2 Total_Scans 8
g
] Relaxation Delay = 5[s]
E . Recvr Gain 3
2 - >_Ge 19.2[dc]
< X_90Width 8lus]
T T| X“Acq_Time 0.34603008 [s]
100.0 X AngTe 45[deg]
X atn 2.6[dB]
X Pulse 4fus)
IFr_Mode off
TriMode ofe
Danfe_presat FALSE
Initial Wait 1(s]
Repetition Time 5.34603008[s]
X : parts per Million : Fluorinel9
o
g F F
=] . L0fs])
S trapezoid( 0(¢], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
Cl Cl T, ok, TRoe )
machinephase
< F F Derived from: 3,6-Cl2 F6 naphthalene 13C carb
S

T T T T T T T T
210.0200.0190.0180.0170.0160.0150.01

148.834 ——
144962 ——

X : parts per Million : Carbon13

140.996 — & ]

X
T T T T T T T T T T T T T T T T X
0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I

77.324
77.000
76.685

3,6-C12 F6 naphthalene 13
delta

carbon. jxp
3,6-C12"F6 naphthalene 13
CHLOROFORM-D

1-SEP-2022 20:41:33
7-SEP-2022 14:28:58

single pulse decoupled ga
1D COMPLEX

26214
Carbon
Carbon13
ni {ppm]
Dimensions X
si TNM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]
X Domain 13¢
X Freq 10052530333 [MHz]
XToffset 100 (ppm]
XPoints 2768
XPrescans 1
Resolution 0.95846665 [Hz]
XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irroffset 13
Clipped FAL:

Total_Scans

Relaxation Delay
Recvr_Gain

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




X : parts per Million : Fluorine19

| =3
- <
-1 F F
21
o . .0[s] )
> 1 trapezoid( 0[%], 0[%], 80[%], 100(%] )
a1 F | zerofill( 1)
1, TRUE, TRUE )
rachindphase
o F H pem
= 5a
H NMR (400 MHz, CDCls)
=
21
Filonane HO191144_Fenapht_I_proton
uthor deta
Exporinent proten. ip
Sample_Id HO191144_column
Selvert CHEOROFORM-D
- G-Nov-2015 19:11:25
] 77SEp-2025 1a:50:44
Comment. single_pulse
Data. Format To" CoupLex
<] Dim Size 26214
~ X_Domain Proton
DEm Title Proton
Dim_Units [ppm]
- Dingnsions X
o] Site JNM-ECS400
Spectrometer DELTA2_NMR
Field Strength = 9.389766[T] (400[unz])
< ( Acq Duration 4.36731904 [s]
i X Domain 10
XFeaq 399, 78219838 (w1
X offset 5[ppm]
o Xboines 3558
<7 X Prescans 1
CResolution 0.22897343 [Hz]
XSweep 75030012 ¥z
- X Sweep_Clipped = 6.00240096 (KAL)
3  Donain Broten
“ Irr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Tri-bomain Proton
o TrisFreq 39978219838 [urtz]
Py Tri Offset 5[ppm]
Clipped FALSE
Scans 8
° S Total_Scans 8
g = Relaxation Delay = 5(s]
£ Recvr_Gain’ 50
s ‘ g 29.31ac)
S e L o I R | x_s0Twidtn 6[us]
2 X_Acq_Time 4.36731904[s]
T T T T T T T T T T T T T T T XAngTe 45[deg]
120 110 100 90 80 70 60 50 40 30 20 10 0 S0 20 | XA 71d8]
ITx_Mode
Tri_Mode
Dante Presat Faiss
23 2 g 8 Initi3l Wait 1(s]
A8 da il i 3 Repetition Time 9.36731904(s]
gddy 2 z E
X : parts per Million : Proton
<] = =~
‘ = [RE JEOL
F F T
F F NG pARAMETERS -
e )
. .0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
<] zerofill( 1 )
bl 1, TRUE, TRUE )
F | mechinpnace
pen
F H phase( -12.01615, 0, 50[%] )
5a
-1'9F NMR (376 MHz, CDCls)
- HO191144_F6-I-naphthalene
Tea
single_pulse.jxp
HO191174_column
CHEOROFORM-D
-Nov-2015 19:15:21
17-5aN-2025 13:00:38
single_pulse
24 Tp" ComBrEx
52429
Fluort
Fluorinels
[1 i
X
Twu-zcsao0
Spectrometer DELTAZ_NMR
- Field Strength = 9.389766[T] (400[unz])
( Acq Duration = 0.34603008[s]
Dl X Domain 19F
XFeaq 376.17105393 (upz]
X offset 0[ppm]
X Points 65536
X prescans H
CResolution 2.88992217 [Hz]
KSweep T39°35303955 [kitz]
X Sweep_Clipped = 1511515152 (ks]
- onain Fluorinel
] Trireeq 37617105393 (unz]
- Irr Offset 5[ppm]
Tri-bomain Fitorine1s
Tei-Freq 37617105393 (Muz]
Tri Offset 5[ppm]
Clipped FALSE
9 Scang B
] Total_Scans 8
g
] Relaxation elay = 5(s]
g Recer Gasn i
1 ,_Ge 19.3[dC]
B . . . | x_90 widen [us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 XhngTe 51deq)
AN AN [ 35
X Pulse 3.65[us]
TEr Mode oie
A A A N o oft
287 ETDUGE2ZEE | Dante presat Paise
R N RN Initial Wait 1[s]
o000 IIZIIIZeng Repetition Time 5.34603008(s]

S-69




0.9

F5aH

13C NMR (101 MHz, CDCl3)

trapezoid( 0[%],
zerofill( 1)

1, TRUE, TRUE )

machinephase
ppm

HO_F6I_carbon_copyl-1-3.3
deTta
carbon. jxp

1_HO
CHLGROFORM-D

X : parts per Million : Proton

<] x
< 24-FEB-2021 15:00:0:
7-SEP-2022 18:49:33
single pulse decoupled ga
“ 1D COMPLEX
H 26214
< Carbon
Carbon13
ni {ppm]
Dimensions ¥
< si TNM-ECS400
= Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration ofs]
¥ Domain 13
] XFreq 100.52530333 [Mnz]
S X offset 100 [ppn]
XPoints 2768
X Prescan 1
¥ Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
Nk Xsweep_Clipped = 25.12562814 [kHz]
s Fr_Domain Fluorinel.
IrrFre 376.17105393 [MHz]
Irr_offset 30,
Clipped SE
Incomplete_Copy RUE
=1 Scans
e Total_Scans
38 Relaxation Delay = 2[s]
£ Recvr G 0
3 Temp_Ge 19.41dc]
o e L e L it
2 ¥“Acq_Time 1.04333312(s)
CH X AngTe 30[deq]
T T T T T T T T T T T T T T T T T T T T T T T T X“Atn -8[dB]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) A ase pec 1ieae el
Irr_Atn Noe 20.662[dB]
Irr Noise MPFL
cnESEISNSINS wosn Irepwidth 29 2(us)
EREIZZRILE zg ecoupling
RRERRE okl Snsg Tnitial wait ils]
SEETSRESSE=S FTEES el
. e i Noe_T: 2(s]
X : parts per Million : Carbon13 Repetition Time 3.04333312(s]
F F .
S
. -01s1")
< trapezoid( 0[%], 0[%], 80[%], 100[%] )
2 F Br zerofill( 1)
3 1, TRUE, TRUE )
F machinephase
Ppm
'H NMR (400 MHz, CDCls)
Filename H0202095_F6-Br-naph_proto
< Author delta
S Experiment proton. jxp
a 1 H0202095_column
CHLOROFORM-D
24-SEP-2020 17:28:30
7-SEP-2022 18:48:40
single pulse
1D COMPLEX
26214
Proton
Proton
ni {ppm]
o Dimensions ¥
= si TNM-ECS400
IS Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 4.36731904[s]
¥ Domain 1
X Freq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X Prescan 1
¥ Resolution 0.22897343 [1z]
X sweep 7.5030012 [kiiz]
S Xsweep_Clipped 6.00240096 [Kiiz]
= = Domain Proton
s Irr_Freq 39978219838 [MHz]
Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miz]
Trioffset 5 [ppn]
Clipped FALSE
Scans 8
Total_Scans 8
g .
] Relaxation Delay = 5[s]
£ Recvr_Gain 50
] >_Ge 20.31dc]
R L I R S . I S . o | x_90Twiden 6.3[us]
2 X_Acq_Time .36731904 [s]
T T T T T T T T T T T T T T T XAngTe 45[deg]
120 110 100 90 8 70 60 50 40 30 20 10 0 -0 20 |XA g-7e81
IFr_Mode off
Tri Mode off
Danfe_presat FALSE
22 g hd g Initial Wait 1(s]
3 4 el S Repetition Time 9.36731904(s]
PR - 5

S-70




F F -
%
Eie:
F. F :EE
S
] de,
F Br sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[5], 100[%] )
zerofill( 1)
F H £££( 1, TRUE, TRUE )
machinéphase
5b ppm
phase( -14.59654, 0, 50(¢] )
19
%1 19F NMR (376 MHz, CDCl3)
H0202095_F6-Br-naph_19F-1
1lta
single pulse.jxp
H0202095_column
CHLOROFORM-D
24-SEP-2020 17:32:21
- 17-3aN-2023 13:02:24
- single pulse
1p CoMPLEX
52429
Fluori
Fluorinel9
[ppm]
¥
TNM-ECS400
Spectrometer DELTAZ_NMR
o
& Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration 0.34603008[s]
¥ Domain 197
X Freq 376.17105393 [Mnz]
X offset 0[ppm]
XPoints 65536
X Prescan 1
¥ Resolution 2.88992217[Hz]
X sweep 189.39393939 [kiiz]
Xsweep_Clipped = 151.51515152[kHz]
_Domain Fluorinel!
IrrFreq 376.17105393 [MHz]
Irr offset 5 [ppm]
TriDomain Fluorine19
Tri“Fre 376.17105393 [MHz]
TriToffset 5 [ppn]
Clipped FALSE
P Scans 8
2 Total_Scans 8
g
] Relaxation Delay = 5[s]
E Recvs Gain a2
2 >_Ge 20.3[dc]
< . . . | x_90widen 8[us]
XAcg_Time 0.34603008s]
100.0 0 -100.0 X AngTe 45[deg]
X atn 2.6[dB]
X Pulse 4[us]
IFx_Mode ofs
i"Mode ofs
Danfe_presat FALSE
Initial Wait 1(s]
Repetition Time = 5.34603008(s]
X : parts per Million : Fluorine19
]
S
~ ST
5 0, FALSE )
< -0[Hz], 0.0[s
trapezoid( 0[%], 0[%], 80[%], 100[%] )
F Br zerofill( 1)
£££( 1, TRUE, TRUE )
machinephase
] F Ppm
S
5b
3C NMR (101 MHz, CDCl3)
" Filename HO_F6Br_carbon_copyl-1-2.
&7 Author deTta
Experiment carbon. jxp
Sample_Td
Solvent CHLOROFORM-D
24-FEB-2021 13:56:47
7-SEP-2022 18:46:41
- single pulse decoupled ga
S 1p_CompLEX
26214
 Domain Ccarbon
Dim Title Carbon13
Dim Units {ppm]
Dimensions ¥
- sit TNM-ECS400
s Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 0[s]
¥ Domain 13
X Freq 100.52530333 [Mnz]
X offset 100{ppm]
a XPoints 2768
s X Prescan 1
¥ Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
Xsweep_Clipped = 25.12562814 [kHz]
Fx_Domain Fluorinel.
IrrFre 376.17105393 [MHz]
_ Irr_offset 1307,
e Clipped FALSE
< Incomplete Copy = TRUE
Scans 255
Total_Scans 255
1 Relaxation Delay = 2[s]
g Recvr_Gain 60
| Temp_Gat 19.41dc]
= X_90_Width 3.6[us]
2 XTAcq_Time 1.04333312(s)
CH X AngTe 30[deq]
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 X“Atn -8[dB]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0) A ase pec 1oeiae el
Irr_Atn Noe 20.662[dB]
TrzNoise F10
Gidmtman @r=mon now Irz_Pwidth 29.2[us]
E3IEXETC BRFRST 288 Decsupling RUE
REm2%833In fedZxd =85
HuTSSSax SxmasSS =S Initial Wait 11s]
SEYITSERE SEZE=ES RRE Lol
. e nininin et Noe_Time 2(s]
X : parts per Million : Carbon13 Repetition Time = 3.04333312[s]
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I 1
-n
-n
-n
n
1.00

I
-n

Cl

F H
5c
"H NMR (400 MHz, CDCl3)

1.0 20 30 40 50 60 7.0 8‘.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0

. -0[s]")
trapezoid( 0[%], 0[%], 80[%], 100[%] )
)

zerofill( 1
1, TRUE, TRUE )

machinephase

ppm

Spectrometer

Field Strength

X Sweep
X_Sweep_Clipped
omain

H0202109_F6-Cl-naph_proto
delta

7-SEP-2022 18:52:23

single pulse
1D COMPLEX

¥
TNM-ECS400
DELTAZ_NMR

9.389766[T] (400 [MHz])
4.367319041s]

10
399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kiiz]
Proton
399.78219838 [MHz]

X : parts per Million : Fluorine19

5 IrrFreq
Irr_Offset 5[ppm]
frgeeast Sieend

] Teioome L
Tri Offset 5 [ppm]

Clipped FALSE
B Scans 8
Total_ Scans 8
. g
N retonation peley
k) Recvr_Gain
s &
= ! X_90_Width
i SR I o U |5
£ < XTAcq Time
T T T T T T T T T X AngTe
120 110 100 90 80 3.0 10 0 -1.0 e
ITr_Mode
Tri Mode
T . %
= = 2 Initisl Wait 1(s]
% e =3 Repetition Time 9.36731904[s]
a7 = E
X : parts per Million : Proton
FoF g JEOL
F F B
. .0[s] )
F CI trapezoid( 0[%], O[%], 80[%], 100[%] )
= zerofill( 1)
<t 1, TRUE, TRUE )
F H machinephase
o
9
F NMR (376 MHz, CDCl3
T T Py——Y
- e 202
S Experiment. single_pulse.jxp
Sample_Td H0202109_column
Sl Bortas o
o]
S
Spectrometer DELTA2_NMR
Fieta strength = 8.308766(7] (000D
( Acq Duration = 0.34603008[s]
et o2
oo N
X Offset 0[ppm]
X_Points 65536
Fooines ;
CResolution 2.88992217 [Hz]
peer e
0 s T IS BB
el B
o e s
Irr_Offset 5[ppm]
frgeease sl
i oome DTS e
Tri Offset 5 [ppm]
Clipped FALSE
. e R
2 Total_Scans 8
g
= retaxacion peiay = s(e]
£ Recve Gain 22
2 >_Ge 19.3[dC]
< . . | X_90Width 8[us]
X_Acq_Time 0.34603008 [s]
100.0 -100.0 AngTe 45[deg]
X Atn 2.6[dB]
X Pulse 4[us]
e, i
P AN ool 1 %
Q8IS RIZLE=2859ES | Dante_Presat FALSE
B S — — OGS S % H %S Initial Wait 1[s]
AIIIIIIIINII g Repetiton Time 5.34603008(s]
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=3 F Cl
F H
= 5¢c
13C NMR (101 MHz, CDCls)

. -01s1")
crapezoid( 0k, 0131, 80(%1, 10081 )
zerofill( 1
11 dnoe) mRuE )

machinepha:
22
Filename HO_F6C1_carbon_copyl-1-2.
Author deTta
Experiment carbon. jxp
ample I
Revision_Time S Sees052 1a:51i25
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Size 26214
 Domain Carbon
Dim_Title Carbon13
Dim Units {ppm]
Diménsions X
si TNM-ECS400
Spectrometer DELTAZ_NMR

Field Strength
X_Acq Duration

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

abundance

3.0

1.0

X : parts per Million : Proton

] Xbomain 130
=) X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X_Points 2
X rrescan 3
X selutian 0.95846665 [Hz]
«~ X Sweey 31.40703518 [kiz]
=7 X smp Clipped = 25 12562014 (kiz]
o Fluorinel
Ix:_Fre 376.17105393 [MHz]
Irorsier
Clipped
_ Incomplete_Copy = TRUE
= Scans
Total_scans
38 Relaxation Delay = 2[s]
£ Recvr_Gi 0
g Temp_Ge! 19.8[dC]
£ o3 oy X_90_Width 3.6[us]
E X7Acq Time 1.04333312(5]
El X_AngTe 30 [deg]
T CAtn -8[dB]
210.0200.0190.0180.0170.0160.0150.0140.0130. 0100.090.0 80.0 70.0 600 50.0 40.0 30.0 20.0 10.0 0 Krulse 4,53323333 (us)
Irr_Atn Noe 20.662[dB]
TrrNoise st
ZLY Lo Iripwideh 29.2[us]
a9 R Decoupling TRUE
235 RO Initial Wait 1(s]
93¥ EEE TRUE
. —_— Noe_T: 2[s]
X : parts per Million : Carbon13 Repetition Time 3.04333312(s]
F F s
B
S
=1 H F
. 0[s]
trapezoid( 0[%], Dlﬂy 80([%], 100[%] )
F I zerofill( 1,
£ o, "TR0E
s machinsphase
S F F ppm
Derived from: 3,7-IH F6 naphthalene 1H.jdf
6a
<3'H NMR (400 MHz, CDCls)
] 3,7-IH F6 naphthalene 1H-
délta

proton. jxp

NO 220302 1680 column
CHLOROFORM-D
3-MAR-2022 17:17:08
7-SEP-2022 14:33:49

single pulse
1D COMPLEX
26214
Proton
Proton
[ppm]
¥
TNM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
X Acq Duration = 4.36731904(s]
¥ Domain 1
X Freq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X Prescan 1
gesolution 0.22897343 [Hz]
¥ Sweey 7.5030012 [kHz]
X sweep Clipped 6.00240096 [kHz]
_Dor Proton
Trrrreq 39978219838 [MHz]
Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miz]
Trioffset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 4
19.61dc]
6.3[us]
.36731904(s]
45[deg]
0.7[dB]
3.15[us]
off
off
FALSE
s

1[s]
Repetition Time = 9.36731904[s]




X : parts per Million : Carbon13

I FF g JEOL 5
H F 5 B
N = =
= i - |k PROCESSING PARAMETERS -
2 2B do balance( 0, TALSE )
S P seXp( 0.2[Hz], 0.0[s]
- trapezoid( 0141 um, 80(8], 100(3] )
- F | zerofill( 1,
£: tx08, TRGE )
machinéphase
=] F F Ppm
- Derived from: 3,7-IH F6 naphthalene 19F.jdf
o 6a
3 19
=7 F NMR (376 MHz, CDCls
- 3,7-18 76 naphthalene 1oF
<7 ingle pulse. s
No zzc 302 1680 " Cotumn
=] 3 m 2022 17:13:20
S 7-SEP-2022 14:31:07
single pulse
© 1D COMPLEX
=y 52429
Fluori
Fluorinel9
" [ppm]
P ¥
TNM-ECS400
Spectrometer DELTAZ_NMR
b Fiald Strength = 9.305786(z) (400 kms])
X Acq Duration 0.34603008 [s]
¥ Domain 197
- X Freq 376.17105393 [Mnz]
] X offset 0[ppm]
< X_Points 65536
X Prescan 1
gesolution 2.88992217 [Hz]
ad X_Swee 189.39393939[kHz]
e X Sweep Clipped = 15151515152 [kz]
Ix_Do Fluorinel.
e rreq 376.17105393 [MHz]
-] Irrotfset Stepn
S TriDomain Fluo:
Tri“Fre 576 17105303 (e
TriToffset 5[ppm]
& . Clipped FALSE
P Scans
2 Total_Scans 8
g
g — Relaxation Delay = 5[s]
Egpub Recvs Gain 0
27 >_Ge 20(dc]
s . . | % 90 widen 8[us]
XAcg_Time 0.34603008 [s]
100.0 0 -100.0 X AngL 45[deg]
| X atn 2.6[dB]
X Pulse 4[us]
IFr_Mode off
QNN NSTESMROTIno© ri Mode ofe
FUTTRABES=DCS8RLE Dante_Presat FALSE
S rrrsFFFunnne s Initial Wait 1(s]
ARG OQRRIIIIIS petition Time 5.34603008[s]
X : parts per Million : Fluorine19
=] H F
S
. 0[s] )
trapezoid( 0(%], om, 80[%], 100(8] )
zerofill( 1,
F | LT aus, TRoE )
] machinephase
S
FF Derived £rom: 3,7-1h £6 naphehalane 13 cazho
0
S 13 Filename 3,7-18 F6 naphthalene 13
C NMR (101 MHz, CDCls) fry i
Experiment Saben.3mp
sample_Td TITh 7 € naphthalene 13
Solvent CHLOROFO!
T-30N-2022 10:10:46
- 7-SEP-2022 14:38:30
<7 Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Size 26214
 Domain Carbon
Dim Title Carbon13
Dim Units {ppm]
- Dimensions ¥
i sit TNM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766[T] (400 [MHz])
X Acq Duration = 1,04333312(s]
X Domain 13c
X Freq 100.52530333 [Mnz]
~ X offset 100 (ppm]
= XPoints 2
X Prescan 1
gesolution 0.95846665 [Hz]
¥ sweey 31.40703518 [kHz]
X Sweep Clipped = 2512562814 [kiiz]
¥ Fluorinel.
Trrrreq 376.17105393 [MHz]
- Irr_offset 13
=5 Clipped FAL
Scans 128
Total_Scans 128
o Belaxation Delay
g Recvr G
g Temp T
<o X 90 Width
g _Acq_Time
2 ! ¥ AngTe
] XAt
T T T T T T T T T T T T T T 7| X_Pulse
210.0200.0190.0180.0170.0160.0150.010.0130.0120.0110.0100.0 90.0 80.0 70.0 600 50.0 40.0 30.0 20.0 100 0 -10.0-20.0 Iz Atn Dec
IrrNoise
Irr pwidth
magamsa ©m—m Tomm Decoupling
STYSERT 5323 GEER Initial Wait
deiccgag cagay S Em ioe
HHEEERS =258 ERER Noe_T: 2[s]
e —== 3.04333312[s]

Repatition Time

S-74




X : parts per Million : Fluorine19

S
o o E JEOL
21 H F
. PROCESSING PARAMETERS -
v dc_balance( 0, FALSE )
— sexp( 0.2[Hz], 0.0[s] )
F B trapezoid( 0[%], O[%], 80[%], 100[%] )
=Y r zerofill( 1, TRUE )
< £ , TRUE, TRUE )
= machinephase
- F F e
facw Derived from: 3,7-BrH F6 naphthalene 1H.jdf
- 6b
i
~1'H NMR (400 MHz, CDCI
3)
,
S Filename 3,7-BrH F6 naphthalene 18
= Author délta
Experiment proton. jxp
o Sample_Id NO 220304 1681 column
=5 Solvent CHLOROFORM-D
< 4-MAR-2022 14:06:55
7-sEP-2022 14:43:19
=] Comnent single_pulse
Data Format 1D COMPLEX
Dim Size 26214
.  Domain Proton
= Dim Title Proton
Dim Units [ppm]
Dimansions x
2 sits NM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
< ( Acq Duration 4.36731904 [s]
< X“Domain 10
X Freq 399.78219838 [Miz]
o X Offset 5[ppm]
w1 X_Points 32768
X Prescans 1
CResolution 0.22897343 [Hz]
o X Sweep 75030012 [kRz]
<7 X Sweep_Clipped 6.00240096 [kHz]
= Domain Proton
Irr_Freq 399.78219838 [MHz]
| Irr_Offset 5([ppm]
= TriTDomain Proton
Tri“Fre 399.78219838 [MHz]
- Tri Offset 5 [ppm]
B Clipped FALSE
Scans 8
. Total_Scans 8
8 o )
22 Relaxation Delay
£ Recvr_Gain’
E] Gef
= X_90_Width
S X"Acq_Time
T T T T T T X AngTe
120 110 100 90 80 0 X
ITx_Mode
Tri_Mode
L Danfe_Presat FALSE
g Initial Wait 1[s]
= Repetition Time 9.36731904[s]
X : parts per Million : Proton
2 B
F F 2 | [
g 5
o sexp( 0.2[Hz], 0.0[s] )
<] trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
F Br ££6( 1, TRUE, TRUE )
machinephase
F F Derived from: 3,7-BrH F6 naphthalene 19F.jdf
2119F NMR (376 MHz, CDC|3) Filenane 3,7BeH F6 naphenalene 19
le_pulse.jxp
NO 220304 1681 column
CHLOROFORM-D
17-AN-2023 12:45:38
Comment: single pulse
Data Format 1D COMPLEX
Dim Size 52429
 Domain Fluori
o Dim Title Fluorine19
s Dim Units [ppm]
Dimansions x
sits NM-ECS400
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
( Acq Duration = 0.34603008[s]
X“Domain 157
X Freq 376.17105393 Mz
X Offset 0[ppm]
X_Points 65536
X Prescans 1
< | Resolution 2.88992217 [Hz]
= X Sweep 189.39393939 [kiiz)
X Sweep_Clipped = 151.51515152 [kfiz]
= Domain Fluorinel!
Irr Freq 376.17105393 [Miiz]
Irr_Offset 5[ppm]
TriTomain Fluorine19
Tri“Fre 376.17105393 [MHz]
Tri Offset 5 [ppm]
Clipped FALSE
9 Scans s
2 Total_Scans 8
g
3 Rel \ Delay = 5[s]
] Recvr Gain a2
2 ,_Ge 19.9[dc]
< X_90_Width 8[us]
T T| X“Acq_Time 0.34603008 [s]
100.0 CAngTe 15 [deg]
XAt 2.6[aB]
Iz Mode ofe
i Mode oss
Danfe_Presat FALSE

L 1[s]
Repetition Time = 5.34603008(s]




abundance

<o
= F F
a1
=
. L0fs])
trapezoid( 0(¢], 0[%], 80[%], 100[%] )
E B zerofill( 1, TRUE )
% r ££6( 1, TRUE, TRUE )
= machinephase
F F -
Derived from: 3,7-BrH F6 naphthalene 13C carb
~
= 6b
13C NMR (101 MHz, CDCl3) Prrve— e 7 mapnaiene 1
Author delta
= Experiment carbon. jxp
S sample_Id 3,7-BrH F6 naphthalene 13
Solvent CHLOROFORM-D.
1-JUN-2022 10:4
7-SEP-2022 15:00:06
] Comment single pulse decoupled ga
S Data_Format 1p CompLEX
Dim_Size 26214
 Domain Carbon
Dim Title Carbon13
Dim Units {ppm]
< Dimensions ¥
S sit TNM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766[T] (400 [MHz])
 Acq Duration 1.04333312(s]
] X Domain 13c
< X Freq 100.52530333 [Maz]
X offset 100{ppm]
XPoints 2768
X Prescan 1
¥ Resolution 0.95846665 [Hz]
Nk X sweep 31.40703518 [kHz]
S X Sweep_Clipped = 25.12562814 [kHz]
TEr_Domain Fluorinel!
IrrFre 376.17105393 [MHz]
Irr_offset 130 [ppm]
Clipped FALSE
-1 cans 128
= Total_scans 128
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 20(c]
X 90 Width -6[us]
= X Acq_Time 1.04333312(s]
XAngTe 30(deg]
Xatn 6.8[dB]
LR AR AR R AR AR AR SRS AR S RSB AR AR LA AR A AR AR AR AR 7| X_Pulse 4.53333333[us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I¥z_Atn Dec L8]
Trr_Atn Noe 20.662[aB]
Irr Noise £10
Trr_pwidth 29.2[us]
caan-agT gwsgx= %892 Decaupling RUE
C2ARTEE: ISR a8¢ Initial Wait 1l=]
gidsderga d=-g¥g I Noe TRUE
fqugEsIsa £==832¢8 SN Noe_ 2(s]
. R i e Repatition Time = 3.04333312(s]
X : parts per Million : Carbon13

abundance

: | | D
i JEOL
-1 H F
NE!
- ---- PROCESSING PARAMETERS -
dc_balance( 0, FALSE )
- sexp( 0.2[Hz], 0.0[s] )
x| F C| trapezoid( 0[%], O[%], 80[%], 100[%] )
= zerofill( 1, TRUE )
£&( 1, TRUE, TRUE )
F F machinephase
s Ppm
= 6 Derived from: 3,7-ClH F6 naphthalene 1H.jdf
C
21 "H NMR (400 MHz, CDCl3)
¥ y 3
Filename 3,7-ClH F6 naphthalene 1H
Author delta
) Experiment proton. jxp
= sample_Td NO 220304 1682 column
Solvent CHLOROFORM-D
-MAR-2022 14:19:33
7-SEP-2022 15:01:29
)
= Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 26214
 Domain Proton
=1 DIm Title Proton
< Dim Units {ppm]
Dimensions ¥
sit TNM-ECS400
- Spectrometer DELTAZ_NMR
i Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 4.36731904[s]
¥ Domain 1
- XFreq 399.78219838 [MHz]
> X offset 5[ppm]
- X Points 32768
X Prescan 1
¥ Resolution 0.22897343 [1z]
= X sweep 7.5030012 [kiiz]
e XSweep_Clipped = 6.00240096 [kHz]
r_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miiz]
Trioffset 5[ppm]
Clipped FALSE
Scans 8
=) Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 54
>_Ge 20.314c]
S [ R ~ N R L |x_s0TWidtn 6.3[us]
XAcq_Time .36731904(s]
T T T T T T T T T T T T T T XAngTe 45[deg]
120 110 100 90 80 70 60 50 40 30 20 1.0 L0 20 (XA g-7e81
IFr_Mode off
TriMode ofe
Danfe_presat FALSE

FESREES] 8 s Taician wait Tte)
SAJN_/ZE v =3 Repetition Time 9.36731904(s]
Rhlihiid z S

X : parts per Million : Proton
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30

2.0

F F

6¢c
19F NMR (376 MHz, CDCls)

1.08

00
0297
T

PROCESSING PARAMETERS -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1, TRUE )

££6( 1, TRUE, TRUE )

machinephase

Derived from: 3,7-ClH F6 naphthalene 19F.jdf

abundance

T
100.0

X : parts per Million : Fluorine19

-134.737
-134.760
-134.783
-138.394
-138.417
-138.440
-138.463
-146.114
-146.283
-149.210

Filename 3,7-C1H F6 naphthalene 19
Author delta

Experiment. le pulse.jxp
sample_Td NO 220304 1682 column
Solvent CHLOROFORM-D.

MAR-2022 14:1
17-JAN-2023 12:48:46

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Xsweep_Clipped 151.51515152 [kHz]

r_Domain Fluorinel.
IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Mz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 16

>_Ge 20.2[dc]

X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
CAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off

i"Mode off

L 1[s]
petition Time = 5.34603008[s]

0‘.6

0.5

0.4

03

02

0.1

abundance
0

FF

ool
F cl
F F

6¢c

113C NMR (101 MHz, CDCl3)

. L0[s] )
trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1, TRUE )

t( 1, TRUE, TRUE )
machinephase

Derived from: 3,7-CH F6 naphthalene 13C carb

X
%

X : parts per Million : Carbon13

=)

=2

T T T T T T T T T T T T T X
0.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I y

112.354
112202 E
110676 ~_ 2
106.490

104812

77324

77000

76685

Filename 3,7-ClH F6 naphthalene 13
Author delta

Experiment. carbon. jxp

Sample_Id 3,7-C1H F6 naphthalene 13
Solvent CHLOROFORM-D.

1-JUN-2022 10:29:25
7-SEP-2022 15:07:15

Comment single pulse decoupled ga
Data_Format 1D COMPLEX

Dim_Size 26214

 Domain Carbon

Dim_Title Carbon13

Dim Units {ppm]

Dimensions X

site TNM-ECS400
Spectrometer DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]

X Domain 13¢

X Freq 10052530333 [Miz]
XToffset 100 (ppm]

XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]

XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irroffset 13
Clipped FAL:

cans 128
Total_Scans 128

Relaxation Delay
Recvz Gain
Temp_

X_90 Width
_Acq_Time

X angTe

Xoatn

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




S
5] F F .
S
i . -o[s]’)

trapezoid( 0(¢], 0[%], 80[%], 100[%] )
H | zerofill( 1, TRUE )
£££( 1, TRUE, TRUE )
machinephase
<] F F -
= Derived from: NO 220711 1877 column proton-1-
7a
H NMR (400 MHz, CDCls)
< y 3
=y Filename NO 220711 1877 column_pro
Author delta
Experiment proton. jxp
Sample_Td No 220711 1877 column
Solvent CHLOROFORM-D
11-JUL-2022 17:56:55
S 7-SEP-2022 15:14:01
“
single pulse
1D COMPLEX
26214
Proton
Proton
=] ni (ppm]
<~ Dimensions ¥
s NM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
X Acq Duration 14.36731904[s]
=1 ¥ Domain 1
- X Freq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X Prescan 1
¥ Resolution 0.22897343 [#z]
X sweep 7.5030012 [kiiz]
=3 X Sweep_Clipped = 6.00240096 [kHz]
o _Domain Proton
IrrFreq 399.78219838 [MHz]
Irr offset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Mz]
TriToffset 5 [ppn]
Clipped FALSE
Scans 8

° Total_Scans 8

] Relaxation Delay = 5[s]

£ Recvr_Gain 52

] >_Ge 20.81dc]

3 o o L - R . VIS R, GRS | x_s0TWidtn [us]

2 X_Acq_Time 4.36731904[s]

T T T T T T T T T T T T T XAngTe ]
12.0 11.0 10.0 9.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 2.0 (XAt
IFx_Mode
Tri Mode
< Danfe_presat FALSE
& g Initi3l Wait 1(s]
“ = Repetition Time 9.36731904(s]
X : parts per Million : Proton
F. F < - Lﬁ lJEDL ;
& |2
. L0[s] )
H | trapezoid( 0(%], 0[%], 80[3], 100[%] )
zerofill( 1, TRUE )
t( 1, TRUE, TRUE )
F F machinephase
) e
Ol 7 Derived from: NO 220711 1877 column 19F-1-1.3
a
19F NMR (376 MHz, CDCl3) z | |la
Filename NO 220711 1877 column_19F
Author delta
Experiment single pulse.jxp
sample_Td NO 220711 1877 column
Solvent CHLOROFORM-]
11-JUL-2022 18:00:39
17-3aN-2023 12:29:18
single pulse
1D COMPLEX
52429
Fluori
Fluorinel9
[ppm]
= | ¥
= NM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 0.34603008[s]
¥ Domain 197
XFreq 376.17105393 [Hz]
X offset 0[ppm]
XPoints 65536
X Prescan 1
¥ Resolution 2.88992217 [Hz]
X sweep 189.39393939 [kiiz]
X Sweep_Clipped = 151.51515152 kHz]
r_Domain Fluorinel.
“Freq 376.17105393 [MHz]
Irroffset 5 [ppm]
TriDomain Fluorine19
Tri“Fre 376.17105393 [Mz]
Trioffset 5 [ppn]
Clipped FALSE

P Scans 8

] Total_Scans 8

g r

] Relaxation Delay = 5[s]

E Recvs Gain a4

2 >_Ge 20.81dc]

< . . . | x_90Twiden 8[us]

XAcq_Time 0.34603008 5]
100.0 0 -100.0 X AngTe 15deg)
X atn 2.6[dB]
M [ 8
TFr_Mo off
o eTa-Rton TriMode ofs
=% QEERYIBE Danfe_presat FALSE
decrernsg s Initial Wait 1(s]
OO IIIZIIRAY Repetition Time 5.34603008 [s]
X : parts per Million : Fluorine19

S-78




hal|
< . L0[s] )
trapezoid( 0(¢], 0[%], 80[%], 100[%] )
H | zerofill( 1, TRUE )
t( 1, TRUE, TRUE )
F F machinephase
Derived from: 3,6-IH F6 naphthalene 13C_carbo
-] 7a
S
13C NMR (101 MHz, CDCl3)
3,6-IH F6 naphthalene 13C
delta
carbon. jxp
3,6-12 F6 naphthalene 13C
CHLOROFORM-D
5-SEP-2022 20:40:40
7-SEP-2022 15:21:45
@
S single pulse decoupled ga
1D COMPLEX
26214
Carbon
Carbon13
ni {ppm]
Dimensions ¥
s TNM-ECS400
Spectrometer DELTAZ_NMR
o Field_Strength 9.389766[T] (400 [MHz])
=  Acq Duration 1.04333312[s]
X Domain 13c
X Freq 100.52530333 [Mnz]
X offset 100 [ppn]
XPoints 2768
X Prescans 1
CResolution 0.95846665 [Hz]
X sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814 [kHz]
TFr_Domain Fluorinel.
=] IrrFre 376.17105393 [MHz]
S Irr_offset e
Clipped TRUE
cans 8192
Total_Scans 8102
° Relaxation Delay = 2[s]
S Recvr_Gain 60
£ ,_Ge 21.414c]
3 X 90 Width 6[us]
2 ‘ | H XAcq_Ti 1.04333312(s]
2 - X_AngTe 30[degq]
] Xatn 6.8[d8]
T T T T T T T T T T T T T T T T T T T T T T T 7| X_Pulse 4.53333333 [us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| I¥z_Atn Dec L8]
Trr_Atn Noe 20.662[aB]
Irr Noise £10
Trr_Pwidth 29.2[us]
zgocoaneny S weon ngex Decaupling e
A23IRIRAES 4 EaG =35 Initial Wait 11
B © Luie s
GUCRSSESSS 2 888 RRER Noe_ 2[s]
. e ikl - === Repatition Time = 3.04333312(s]
X : parts per Million : Carbon13
s
F F E JEOL s
<
=
@
. L0[s] )
H BI’ trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
t( 1, TRUE, TRUE )
F F machinephase
7b Derived from: NO 220711 1878 column proton-1-
H NMR (400 MHz, CDCl3)
Filename NO 220711 1878 column_pro
Author delta
< Experiment proton. jxp
=5 sample_Td No 220711 1878 column
« Solvent CHLOROFORM-D
11-JUL-2022 18:32:13
7-SEP-2022 15:28:29
single pulse
1D COMPLEX
26214
Proton
Proton
ni {ppm]
Dimensions ¥
s TNM-ECS400
Spectrometer DELTAZ_NMR
Field_Strength 9.389766(T] (400 [MHz])
 Acq Duration = 4.36731904[s]
¥ Domain 1
=) XFreq 399.78219838 [MHz]
=u X Offset 5 [ppm]
= XPoints 32768
X prescans 1
CResolution 0.22897343 [1z]
X sweep 7.5030012 [kiiz]
X Sweep_Clipped = 6,00240096 [kHz]
r_Domain Proton
Irr_Freq 39978219838 [MHz]
Irroffset 5[ppm]
TriDomain Proton
Tri“Fre 399.78219838 [Miz]
Trioffset 5 [ppn]
Clipped FALSE
Scans 8
© Total_Scans 8
3 .
£ Relaxation Delay = 5[s]
| Recvr_Gain 18
20.81dc]
3 - - N S - — e - 6.3[us]
< .36731904(s]
T T T T T T T T T T T T T 45[deq]
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 g-;é[ !‘
off
ofe
cogseTS E Danfe_presat FALSE
SEenad= @ 3 Initial Wait 1(s]
QEEEEeR i S Repetition Time 9.36731904(s]
X : parts per Million : Proton

S-79




abundance

50
i
n
n

e F F
7b
19F NMR (376 MHz, CDCls)

1.00
0.96
000

0.89

[ELS

0.66
0.64

0.64

PROCESSING PARAMETERS -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1, TRUE )

££6( 1, TRUE, TRUE )

machinephase

Derived from: 3,6-BrH F6 naphthalene 19F.jdf

T
100.0

X : parts per Million : Fluorine19

-110.168

-151.100

Filename 3,6-BrHl F6 naphthalene 19
Author delta

Experiment gle pulse.jxp
sample_Id NO 220711 1878 column
Solvent CHLOROFORM-D

11-JUL-2022 18:3
17-JAN-2023 12:21:52

single pulse
1D COMPLEX

Spectrometer

Field Strength 9.389766[T] (400 [MHz])
1

 Acq Duration 0.34603008 [s
X Domain 197
X Freq 376.17105393 [Mnz]
XToffset 0[ppm]
XPoints 65536
X_Prescan 1
X Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Xsweep_Clipped 151.51515152 [kHz]
r_Domain Fluorinel.

IrrFreq 376.17105393 [MHz]
Irr offset 5[ppm)
Tri_Domain Fluorinel9
TriFre 376.17105393 [Mz]
Tri Offset 5[ppm
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain 12

>_Ge 20.8[dc]
X_90_Width 8lus]
XTAcq_Time 0.34603008 [s]
XAngTe 45[deg]
XTAtn 2.6[dB]
XPulse 4fus)
IFr_Mode off
Tri Mode off
Dante_Presat FALSE

L 1[s]
petition Time = 5.34603008[s]

abundance

S F F
= 7b

13C NMR (101 MHz, CDCl3)

0.02

0

R

trapezoid( 0(#]

L0[s] )
O[%], 80[%], 100(%] )
zerofill( 1, TRUE )

152.085
152.009
150.578
147.508
147.441

X : parts per Million : Carbon13

145.668
140.872

T
0

-0.802

, TRUE, TRUE )
machinephase
22
Filename ,6-BrH F6 naphthalene 13C
Author delta
Experiment carbon. jxp
sample_Td ,6-BrH F6 naphthalene 13C
Solvent CHLOROFORM-D

5-SEP-2022 18:08:41
7-SEP-2022 15:35:44

Comment single pulse decoupled ga
Data_Format 1D COMPLEX

Dim_Size 26214

 Domain Carbon

Dim_Title Carbon13

Dim Units {ppm]

Dimensions X

sit TNM-ECS400
Spectrometer DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])
 Acq Duration = 1.04333312(s]

X Domain 13¢

X Freq 10052530333 [Miz]
XToffset 100 (ppm]

XPoints 2768

X_Prescan 1

X Resolution 0.95846665 [Hz]

XSwe 31.40703518 [kHz]

Sweep
X_Sweep_Clipped 25.12562814 [kiz]
omain inel

Ter T Fluorine:
Irr Fre 376.17105393 [MHz]
Irroffset 13
Clipped FAL

Total_Scans

Relaxation Delay

Recvr_Gain

Temp ¢

X_90 Width
“Acq_Time

X AngTe
Xatn

Initial Wait
Noe
Noe_ 2[s]
Repatition Time = 3.04333312(s]




<

= £ 2 JEOL 5

= F F -

o

o PROCESSING PARAMETERS -

=7 E‘ex,‘;:‘;“gi‘;i]i u?m}) 80[%], 100(%] )
rapezoi: , . .

1 H cl Ly )

- machinephase

F F -

37 Derived from: NO 220824 1951 proton-1-1.3jdf
; 7c
=1 H NMR (400 MHz, CDCls)
NO 220824 1951 proton-1-2
o delta
=a proton. jxp
= No 220824 1951
CHLOROFORM-D
- 25-AUG-2022 09:02:5:
& 7-SEP-2022 15:41:13
=S
single pulse
1D COMPLEX
26214
Proton
Proton
) [ppm]
24 ¥
ite TNM-ECS400
Spectrometer DELTAZ_NMR
S
Z Field_Strength 9.389766(T] (400 [MHz])

X_Acq Duration 436731904151

¥ Domain y
X Freq 399.78219838 [MHz]
X offset 5[ppm]
XPoints 32768
X Prescan 1
o gesolution 0.22897343 [Hz]
] ¥ Sweey 7.5030012 [kHz]

6.00240096 [kiiz]

Ix_Do roton
=) I _Freq 399.78219838 [MHz]
P Irr offset 5[ppm]

TriDomain Proton

Tri“Fre 399.78219838 [Mz]

TriToffset 5[ppm]

Clipped FALSE

Scans 8

. Total_Scans 8
8 <]
£ = Relaxation Delay
£ Recvr_Gain
g >_Ge
3 "y . Y X_90Width
£ X"Acq Time
T T T T T T T T T T T T T T XAngTe

12.0 11.0 10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0 -1.0 2.0 (XAt

I7r_Mode

TriMode

Danfe_presat

@ g Initial Wait 1[s]
@ = Repetition Time 9.36731904(s]
X : parts per Million : Proton
E. F E e o dEDLD
R e
PROCESSING PARAMETERS -
do_balance( 0, FALSE )

se¥p( 0.2[Hz], 0.0(s] )

H C| trapezoid( om, om, 80[%], 100[%] )

zerofill( 1,

e e fre( 1, TRUE, TRoE )
F F £ 4 machinéphas
< ppm

phase ( 20.25733, 0, 50(%] )
<
& 7c Derived from: NO 220824 1951 19F-1-1.3df

19
F NMR (376 MHz, CDCl3
10 220824 1551 198-1-2.3
ingle pulse.;
No zzo 824 1951
25-RUG-2022 09:00:04
17-3aN-2023 12:25:15

Comment = single pulse

Data_Format 1D COMPLEX

Dim_Size 52429

 Domain Fluori

Dim Title Fluorinel9

Dim Units [ppm]

Dimensions ¥
- sit TNM-ECS400
S Spectrometer DELTAZ_NMR

Field_Strength 9.389766(T] (400 [MHz])

X Acq Duration = 0.34603008[s]

¥ Domain SF

XFreq 376.17105393 [Mnz]

X offset 0[ppm]

XPoints 65536

X Prescan

gesolution 2.88992217 [Hz]

¥ Sweey 189.39393939 [kiiz]

X sweep Clipped = 15151515152 kz]

_Dor Fluorinel.

Trrrreq 376.17105393 [MHz]

Irroffset Sippm]

TriDomain Fluo:

Tri“Fre 576 17105393 (e

Trioffset 5[ppm]

Clipped FALSE

o ans

] Total_Scans 8

g

< ~vssommune| Rel  Delay = 5[s]

E Recvs Gain a2

2 >_Ge 22.7[dc]

< . . . | x_90Twiden 8lus]

XAcq_Time 0.34603008 5]

100.0 0 -100.0 X AngTe 45[deg]

X atn 2.6[dB]

X pulse 4[us]

TFr_Mo off

SIgT—qr= 2xon TriMode ofe

EX25538T 2UES Danfe_presat FALSE

CElexrRd mumns Initial Wait 1(s]

SSoDooDD onIE Repetition Time 5.34603008[s]
X : parts per Million : Fluorine19

S-81




abundance

] F F

& F F
—
- BT
H CI trapezoid( 0[%], Oy[%], 80[%], 100[%] )

zerofill( 1, TRUE

E t( 1, TRUE, TRUE )
07 = F ﬁhlnﬂphnsu

- Derived from: 3,6-ClH F6 naphthalene 13C carb
=] 7c
5

3C NMR (101 MHz, CDCls3) Filenane 3,6-C11 76 naphthatene 13

Author
E Experiment carbon. jxp
Sample_Id 3,6-C1H F6 naphthalene 13
@ Solvent CHLOROFORM-D
= 5-SEP-2022 14:31:33
7-3UL-2023 09:58:21
— Comment. single pulse decoupled ga
=] Data Format 1p CompLEX
s Dim_Size 26214
X_Domain Carbon
E Dim Title Carbon13
o Dim_Units [ppm]
24 imensions x
=] Site NM-ECS400
3 Spectrometer DELTAZ_NMR
= Field Strength 9.389766[T] (400 [MHz])
= Acq Duration 1.043333121s]
3 X“Domain 13c
E X Freq 10052530333 [Maiz]
X offset 100 [ppm]
2 X Points 2
> X Prescas 1
< X Resolution 0.95846665 [Hz]
E X Sweep 3140703518 [Kitz]
X Sweep_Clipped = 25.12562614 [kiiz]
<k ‘ IEr_Domain Fluorinel!
P Irr Fre 376.17105393 [MHz]
Irr offset 130 (ppm]
E Clipped FALSE
Scans 256
Total_Scans 256

0.01

Relaxation Delay

Recvr_Gain

Temp ¢

X_90 Width
“Acq_Time

-0.01

X AngTe
Xatn

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 X_Pul.
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0-20.0| I y

-

- —=toair Lo nwT o Ton TR
AEDESYE g212832 RS Initial Wait 1(s]
—ing¥assy 528825 ns% Noa - Te0R
decouog FoxLuws PO

H2E59sS Isgzgeg NN Noe 2[s]
T - Repetition Time 3.04333312(s])

X : parts per Million : Carbon13

abundance

0‘8
-n
m
m
11089
c
m
Q
O

Br.

- e 1=
=1 5z | (=
S S 2|
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O0[%], 80[%], 100[%] )
° F | Zerofiil( 1, TAGE )
== E£c( 1, TRUE, TRUE )
machinephase
F F epm
phase( 35.03021, 0, 50[%] )
v 8a Derived from: 3,7-IBr F6 naphthalene 19F.jdf
peE!

19F NMR (376 MHz, CDCl3) o

3,7-IBr F6 naphthalene 19
delta

=3 Experiment. single pulse.jxp
sample_Td NO 220412 1728 wash haxa
Solvent CHLOROFORM-D.

13-APR-2022 11:14:46
17-JAN-2023 12:53:23

single_pulse
T0" ConpLex
52429
Flaori
o Fruosines
< X
Twu-zcsao0
Spectrometer DELTAZ_NMR
— Field Strength = 9.389766(T] (400[HHz])
=1 ( Acq Duration = 0.34603008[s]
X Domain Tor
XFeaq 376.17105393 (upz]
X offset 0[ppm]
X Points 65536
X bresca ?
< X Resolution 2.88992217 [z]
XSween 18939363939 [kitz]
XSweep Clipped = 151.51515152 [kiz]
2 Donain Fluorinel
Irirreq 37617105393 (unz]
=13 Irr Offset 5[ppm]
3 Tri_Domain Fluorinel9
Tri“Fre 376.17105393 [MHz]
Tri"Offset 5[ppm]
Clipped FALSE
Scang
k| Total_Scans 8
g ¥
Relaxation Delay = 5[s]
Recve Gain i
g 19.6ac)
. . X_90_Width 8[us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 XhngTe 157deg)
AN A [ s
X_Pulse 4[us]
TEe o ott
Qagninotn noxnang TeiMode oft
REBITGEES I8T8ERER Dante. presat Faiss
SECSriigs TITTTITY Initial Wait 1(s]
SERFLOCNE IIIIIIT Repetition Time = 5.34603008(s]

X : parts per Million : Fluorine19

S-82




1.6

13 14

12

03

02

0.1

abundance

Br. F

8a
113C NMR (101 MHz, CDCls)

. 0fs] )
trapezoid( 0[%], om, 80[%1, 100[%] )
zerofill( 1,
LT daug, TRoE )
machinephase

Derived from: 3,7-IBr Fénaphthalene 13C carbo

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

144.667
139.785
139.089

%
%
S
g

153.000
150.378 ——

X : parts per Million : Carbon13

==

112.059 —
——

110.810
100.836 ——

Filename 3,7-I8r Fénaphthalene 13
Author

Experiment carbon.

sample_Td Yoy !'Snapht.halene 13¢
Solvent CHLOROFOI

S1-a06-2022 19:0
7-SEP-2022 18:21:42

single pulse decoupled ga
1D COMPLEX
26214

 Domain Carbon
Dim_Title Carbon13
Dim Units {ppm]
Dimensions X

sit TNM-ECS400
Spectrometer DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766[T] (400 [MHz])
1.04333312(s]

13c
100.52530333 [Mnz]
100 [ppm]

2
1
0.95846665 [Hz]

31.40703518 [kHz]
2512562814 [kHz]
1

IFr_Do Fluorine:
Ir _Fre 376.17105393 [MHz]
Irr offset 130 [ppm]
Clipped FALS

cans 512
Total_Scans 512
Ralaxation belay = 2(s]
Recvr_Ga: 60

,_Gef 21.71dc]

X_90 Width 6[us]
XTAcq_Ti 1.04333312(s]
XAngTe 30[deg]

CAtn 6.8[dB]

CPulse 4.53333333 [us]
Ifzr_Atn Dec [dB]

=~ Atn_Noe 20.662[dB]
Irr Noise F10
Irr Pwidth 29.2[us]
Decgupling

Initial Wait
Noe

Noe_T:
Repetition Time

2[s]
3.04333312(s]

0.7

0.6

0.5

0.4

03

02

abundance

Cl F

F F
8b
7 19F NMR (376 MHz, CDCl3)

0.98
096
095

.00

m

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

crapezoid( 0(f), o[3], 80(%1, 10031 )
zerofill( 1,

Feer taok, TRUE )

machinephase

pem.

Derived from: 3,7-IC1 F6 naphthalene 19F.jdf

T
100.0

X : parts per Million : Fluorine19

3,7-IC1 F6 naphthalene 19
delta

sanlezpu se. jxp
NO 220413 1121 repunfa:a
CHLORO!

ieaPR 2022 20:07:20
17-JAN-2023 12:54:29

single pulse
1D COMPLEX

Spectrometer

9.389766[T] (400 [MHz])
= 0.34603008 [s]

Field Strength
X_Acq Duration

¥ Domain 197
X Freq 376.17105393 [MHz]
X offset 0[ppm]
XPoints 65536
X Prescan 1
gesolution 2.88992217 [Hz]
¥ Sweey 189.39393939 [kHiz]
X sweep Clipped 151.51515152 [kaz]
Ter T Fluorinel!
Trrrreq 376.17105393 [MHz]
Irroffset siepnl
TriDomain Fluo:
Tri“Fre 576 17105303 (e
Trioffset 5[ppm]
Clipped FALSE
Scans
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 22

>_Ge 19.2[dc]
X_90Width 8lus]
XAcq_Time 0.34603008 [s]
X AngTe 45[deg]
X atn 2.6[dB]
X pulse 4fus)
IFr_Mode off
Tri Mode off

1[s]
petiton Time = 5.34603008(s]




0.1 02 03 0.4 0.5 0.6 0.7

0

abundance

. os1')

trapezoid( 0(%], am, 80[%], 100(%] )
F | zerofill( 1,

1 Feei stk TRUE )

EoE machinechoss
8b

Derived from: 3,7-ICL F6 naphthalene 13C carb

113C NMR (101 MHz, CDCl3)
e S,
sample_Id Shrotei’ rs naphths]ene 13
e Sitencs,

57 G0n 2022 09:1
7-SEP-2022 18:24:57

single pulse decoupled ga
1D COMPLEX

26214
 Domain Carbon
Dim_Title Carbon13
Dim Units {ppm]
Dimensions X
3| sit TNM-ECS400
Spectrometer DELTA2_NMR

9.389766[T] (400 [MHz])
1.04333312(s]

Field Strength
X_Acq Duration

X Domain 13c
X Freq 10052530333 [Miz]
XToffset 100 (ppm]

¥ XPoints 2
X_Prescan 1
FResolution 0.95846665 [Hz]
X Sweey 31.40703518 [kHz]
X Sweep Clipped 25.12562814 [kHz]
IFr_Do Fluorinel.
Irerreq 376.17105393 [MHz]
Irr offset 130 [ppm]

= Clipped FALS
cans 512
Total_Scans 512
Ralaxation belay = 2(s]
Recvr_G 60
Ter 23.31dc]

6 [u

X_90 Width
“Acq_Time

X angTe 30 [deg]
XAt 6.8[dB]
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 X_Pulse 4.53333333[us]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.090.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0| 7= Atn Dec 1a2)
Ire-AtnNoe 20.662[dB]
et &
| o, P
D A i E
goggsy g5¢ 2883 Inseial wait 1(s]
EEEEEE dzs EReg Voot 2t
SRE==E= = Repatition Time 3.04333312(s]

X : parts per Million : Carbon13

0.9 1.0

0.8

0.6 0.7

0.5

0

abundance

Br. F

. o[s])
E cl trapezoid( 0[%], om, 80[%], 100(3] )
zerofill( 1, TRUE
E Feei s wak, TRUE )
F F machinephase
Ppm
8c Derived from: 3,7-ClBr F6 naphthalene 19F.jdf

19F NMR (376 MHz, CDCl3)

3,7-C1Br F6 naphthalene 1
delta

1.03
0.

1.00

single pulse.
No zzolyz 1731 repunfaca
CHLORO!

TioRPR-2022 20:01:49
17-JAN-2023 12:47:39

single pulse
1D COMPLEX

0.4

Spectrometer

= Field Strength
X_Acq Duration

9.389766[T] (400 [MHz])
= 0.34603008 [s]

03

02

0.1

K Dongin Top
X Pre 376.17105393 (upz]
X Offset 0 [ppm]
E Kpoints 64556
X prescan H
b's selutian 2.88992217 [Hz]
X_Swee 189.39393939 [kHz]
X sweep Clipped 151.51515152 [kHz]
=" oo Fluosiner
= i reeq 37617105393 (unz]
Irr_Offset u:pml
Tri-bomain Fite
TriFrec Teiriesa0a [MHz]
Tri Offset 5[ppm]
s Clipped FALSE
Scang
Total_Scans 8
Relaxation elay = 5[s]
Recer Gasn o
3 mp_Ge 19.3[dC]
. . . [ X_90Width 8[us]
X_Acq_Time 0.34603008(s]
100.0 0 -100.0 X_Ang: 45[deg]
X Atn 2.6[dB]
A A of”!
Ter Mo ofe
P TN ARSI TriMode oft
$R28IRETEE20338E Dante Presat Faiss
Ee eSS S S XK A KGO Initial Wait 1[s]
Bl sisisiiaiaialshaalaion sy Repetition Time = 5.34603008(s]

X : parts per Million : Fluorine19

S-84




0.8

0.7

0.6

0.5

0.4

03

02

0.1

abundance

Br. F

F F
8c

13C NMR (101 MHz, CDCl3)
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11. Cartesian coordinates
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