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General considerations:

Reagents: All reactions were carried out under an argon or nitrogen atmosphere. A round-bottomed
flask, a pear-shaped flask, or a test tube, each of which contained a stir-bar and was equipped with a
three-way stopcock, was used as a reactor. 1.6 M and 2.6 M n-BuLi in hexane and 1.0 M s-BuLi in
n-hexane was purchased from Kanto Chemical Co. Anhydrous THF, MeCN, CH,Cl, and diethyl
ether (Et,0O) were obtained from Wako Pure Chemical or Kanto Chemical Co Industries and used
without further purification. 18-Crown-6 was purified by recrystallization from MeCN. BuyNF(z-
BuOH)!",  4,5-dimethoxy-2-(trimethylsilyl)phenol (1a)*! and 2-(s+-butyldimethylsilyl)-4-(1,3-
dioxolan-2-yl)-6-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (Zf)[3 I were
prepared according to the literature. All other reagents were purchased from Wako Pure Chemical
Industries, Tokyo Chemical Industry Co., Aldrich Chemical Co., and Kishida Chemical Co. and
used without further purification. Flash chromatography!”! was performed with Silica gel 60N,
spherical neutral (40—50 pum) purchased from Kanto Chemical Co.

Analytical methods: Melting points were recorded on a Yanagimoto melting point apparatus and
are uncorrected. IR spectra were obtained on a JASCO WS/IR-8000 or a SHIMADZU FTIR-8400S.
"H NMR and "*C NMR spectra were recorded on a JEOL JMN-ECA-500 (‘H: 500 MHz, *C: 125
MHz, "’F: 470 MHz) or a JEOL JMN-ECS-400 ('H: 400 MHz, *C: 100 MHz, "°F: 376 MHz) or a
JEOL AL-300 (‘H: 300 MHz, °C: 75 MHz) instrument with chemical shifts reported in ppm relative
to the residual deuterated solvent. GC spectra were taken on SHIMADZU GC-2010. The mass
spectra were recorded on a Bruker micrOTOF-Q (ESI) or a JEOL JMS-S3000 (MALDI), or a JEOL
JIMS-700 (FAB) spectrometer or a JMS-T100TD (APCI) spectrometer. Yield refers to isolated yields
of compounds greater than 95% purity as determined by 'H NMR analysis. '"H NMR and melting
points (where applicable) of all known compounds were taken. All new products were further

characterized by high resolution mass spectrum (HRMS).
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Synthesis of benzyne precursor 1 and 2:

General procedure A

OH OH
= | 1) TMSCI, Et3N, THF at rt /|

S gy 2) n-BuLi, THF at —78 °C R1/\ SiMe,
s1 1

General procedure A for synthesis of 2-(trimethylsilyl)phenol 1 (Table 3).) An oven dried flask
was charged with 2-bromophenol derivative S1 (1.0 equiv) and capped with an inlet adapter with a
3-way stopcock and then evacuated and back-filled with argon. Anhydrous THF (0.10-0.50 M),
EtsN (1.5 equiv) and TMSCI (1.5 equiv) were added via syringes and the reaction mixture was
stirred for a few hours at room temperature. The reaction mixture was concentrated under reduced
pressure. n-Hexane was added to the residue and filtrated through celite cake and washed with n-
hexane. The solution was evaporated to give 2-bromophenyl trimethylsilyl ether. Without
purification of the obtained material, anhydrous THF (0.10-0.33 M) was added to the flask and the
mixture was cooled to —78 °C. n-BuLi (1.6 M n-hexane solution, 1.2 equiv) was added dropwise at —
78 °C and the reaction was allowed to warm up to room temperature and stirred for several hours. To
the reaction mixture was added a saturated aqueous solution of NH4CI for quenching. The mixture
was extracted with EtOAc (this process was repeated three times) and combined organic phase was
dried over anhydrous Na,SO4. The organic phase was filtered and concentrated under reduced
pressure. The residue was purified by flash column chromatography on silica gel (hexane/EtOACc) to

provide 2-(trimethylsilyl)phenol 1.

General procedure B

_ | OH NaH, NfF = | ONf
1/\ SiRs 1 8—crown°—6 1/\ SiR,
R' THF, 60 °C R"

General procedure B for synthesis of 2-(trialkylsilyl)phenyl nonafluorobutanesulfonate 2
(Table 2). An oven dried flask was charged with 2-(trialkylsilyl)phenol 1% (1.0 equiv), 18-crown-6
(1.0 equiv) and capped with rubber septum, and then evacuated and back-filled with argon.
Anhydrous THF (0.10 M) and NaH (60% in mineral oil, 1.5 equiv) was added into the flask, and the

reaction mixture was stirred for a few minutes. NfF (1.5 equiv) was added via a syringe, and the
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resulting mixture was stirred at 60 °C. After the reaction completed, water was added into the
reaction mixture. The mixture was extracted with hexane (this process was repeated three times), and
the combined organic phase was dried over anhydrous Na,SO4. The organic phase was filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography on
silica gel (hexane/EtOAc) to afford 2-(trialkylsilyl)phenyl nonafluorobutane sulfonate 2.

MeO ONf
MeriISiM%
2a

4,5-Dimethoxy-2-(trimethylsilyl)phenyl  1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (2a)
(Table 1): Following general procedure B, a mixture of 4,5-dimethoxy-2-(trimethylsilyl)phenol
(la)[z] (0.50 g, 2.2 mmol), NaH (60% in mineral oil, 0.13 g, 3.3 mmol), 18-crown-6 (0.58 g, 2.2
mmol) and NfF (0.77 mL, 4.4 mmol) was stirred in THF (22 mL, 0.1 M) at 60 °C for 1 h. The titled
compound 2a was obtained as a colorless oil (1.0 g, 91%). Rf: 0.2 (hexane/EtOAc = 5:1). 'H NMR
(500 MHz, CDCls) 8: 0.36 (9 H, s), 3.88 (3 H, s), 3.90 (3 H, s5), 6.84 (1 H, 5), 6.90 (1 H, ). °C NMR
(125 MHz, CDCls) &: —0.8, 56.0, 56.1, 104.4, 107.2-118.8 (4 C, m), 116.5, 123.1, 147.9, 148.5,
150.6. "’F NMR (376 MHz, CDCl;) &: —125.94—(—125.63) (m), —121.00—~(—120.74) (m), —109.92—(—
109.67) (m), —80.83—(~80.51) (m). IR (neat): 1603, 1509, 1422 cm™'. HRMS (FAB, NBA): m/z calcd
for CsH7F9O5SSi [M]+: 508.0417, found: 508.0414.

MeO ONf
MeriISi(t—Bu)Mez
2a"
2-(z-Butyldimethylsilyl)-4,5-dimethoxyphenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate
(2a’”") (Table 2, entry 1): An oven dried recovery flask (100 mL) was charged with ¢-
butyldimethylsilyl 2-bromo-4,5-dimethoxyphenyl ether” (3.6 g, 10 mmol) and capped with an inlet
adapter with a 3-way stopcock and then evacuated and back-filled with argon. Anhydrous THF (35

mL, 0.30 M) was added via syringes and cooled down to —78 °C. n-BuLi (1.6 M n-hexane solution,

8.5 mL, 13 mmol) was added dropwise at —78 °C and the reaction was allowed to warm up to room
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temperature. To the reaction mixture was added a saturated aqueous solution of NH4Cl for
quenching. The mixture was extracted with EtOAc (this process was repeated three times) and
combined organic phase was dried over anhydrous Na,SO4. The organic phase was filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography on
silica gel (hexane/EtOAc = 5:1) to provide 2-(¢-butyldimethylsilyl)-4,5-dimethoxyphenol (1a”) as a
light brown solid (2.3 g, 83%). Rf: 0.3 (hexane/EtOAc = 10:1). Mp: 120-122 °C. 'H NMR (400
MHz, CDCls) &: 0.32 (6 H, s), 0.90 (9 H, s), 3.83 (3 H, s), 3.84 (3 H, s), 6.35 (1 H, s), 6.78 (1 H, s).
*C NMR (100 MHz, CDCl3) &: 4.7, 17.7, 26.7, 55.7, 56.8, 100.3, 111.8, 119.2, 142.7, 151.1, 155.5.
IR (neat): 3457, 1600, 1517 cm'. HRMS (FAB, NBA): m/z caled for C4H2sNaO5Si [M+Na]™:
291.1387, found: 291.1400.

Following general procedure B, a mixture of 2-(¢-butyldimethylsilyl)-4,5-dimethoxyphenol (1a')
(0.53 g, 2.0 mmol), NaH (60% in mineral oil, 0.24 g, 6.0 mmol), 18-crown-6 (0.53 g, 2.0 mmol) and
NfF (1.5 mL, 6.0 mmol) was stirred in THF (6.6 mL, 0.30 M) at 60 °C for 19 h. The crude reaction
mixture was purified by flash column chromatography on silica gel (hexane/EtOAc = 10:1) to
provide the titled compound 2a’ as a colorless oil (0.92 g, 85%). Rf: 0.4 (hexane/EtOAc = 6:1). 'H
NMR (400 MHz, CDCls) 8: 0.37 (6 H, s), 0.89 (9 H, s), 3.88 (6 H, s5), 6.88 (1 H, 5), 6.89 (1 H, 5). °C
NMR (100 MHz, CDCls) &: 4.7, 17.6, 26.5, 55.9, 56.1, 103.9, 106.9-119.7 (4 C, m), 117.8, 120.0,
147.4, 149.2, 150.5. "’F NMR (376 MHz, CDCl5) &: —125.82—(~125.64) (m), —120.00—(—120.85 (m),
~109.80—(~109.63) (m), —80.76—(—80.54) (m). IR (neat): 1602, 1505, 1418 cm'. HRMS (FAB,
NBA): m/z calcd for C;gH,3FO5SSi [M+H]+: 551.0965, found: 551.0964.

BnO OH
BaniISiM%
1b
4,5-Dibenzyloxy-2-(Trimethylsilyl)phenol (1b) (Table 3, entry 2): Following general procedure A,
a mixture of 2-bromo-4,5-dibenzyloxyphenol® (6.0 g, 17 mmol), Et;N (0.67 mL, 4.8 mmol),
TMSCI (0.41 mL, 4.8 mmol) was stirred in anhydrous THF (10 mL, 0.30 M) for 1 h at room
temperature. To the obtained 2-bromophenyl trimethylsilyl ether were added THF (10 mL, 0.33 M)

and n-BuLi (1.6 M n-hexane solution, 2.4 mL, 3.8 mmol), and stirred for 0.5 h at room temperature.

The crude mixture was purified by flash column chromatography on silica gel (hexane/EtOAc = 2:1)

S5



to give the titled compound 1b as a brown oil (0.60 g, 66%). Rf: 0.6 (hexane/EtOAc = 2:1). 'H
NMR (300 MHz, CDCls) &: 0.26 (9 H, s), 5.07 (2 H, s), 5.08 (2 H, s), 6.34 (1H, s), 6.93 (1L H, s),
7.29-7.43 (10 H, m). °C NMR (75 MHz, CDCls) &: 0.9, 70.8, 73.3, 102.5, 116.1, 123.7, 127.2,
127.7, 127.8, 128.3, 128.5, 136.9, 137.7, 142.3, 151.4, 155.8. IR (neat): 1643, 1510, 1398 cm .
HRMS (FAB, NBA): m/z calcd for Co3Has05Si [M+H]": 379.1724, found: 379.1705.

BnO ONf
BnOKISiM%
2b

4,5-Dibenzyloxy-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (2b)
(Table 2, entry 2): Following general procedure B, a mixture of 4,5-dibenzyloxy-2-
(trimethylsilyl)phenol (1b) (0.74 g, 8.0 mmol), NaH (60% in mineral oil, 0.48 g, 12 mmol), 18-
crown-6 (0.52 g, 8.0 mmol) and NfF (0.50 mL, 12 mmol) was stirred in THF (20 mL, 0.10 M) at
60 °C for 10 h. The crude reaction mixture was purified by flash column chromatography on silica
gel (hexane/EtOAc = 20:1) to provide the titled compound 2b as a colorless oil (0.26 g, 97%). Rf:
0.6 (hexane/EtOAc = 10:1). "H NMR (400 MHz, CDCl5) 8: 0.29 (9 H, s), 5.18 (4 H, 5), 6.89 (1 H, s),
6.95 (1 H, s), 7.31-7.46 (10 H, m). >°C NMR (100 MHz, CDCl3) &: 0.8, 71.3, 71.8, 107.2, 108.3—
118.5 (4 C, m), 120.9, 123.8, 127.2, 127.4, 128.0, 128.1, 128.58, 128.63, 136.1, 136.8, 147.5, 148.8,
150.5. "F NMR (376 MHz, CDCl;) &: —125.75—(~125.60) (m), —120.89—(~120.77) (m), —109.78—(—
109.63) (m), —80.57—(—80.49) (m). IR (neat): 1601, 1505, 1422 cm . HRMS (FAB, NBA): m/z calcd
for C,7H,5F9NaOsSSi [M+Na]+: 683.0940, found: 683.0953.

BnO OH
; Si(t-Bu)Me,

OBn
1cll

3,5-Bis(benzyloxy)-2-(z-butyldimethylsilyl)phenol  (1¢’") (Table 3, entry 4): 1,3,5-
Tris(benzyloxy)benzene (3.5 g, 8.7 mmol), 10% Pd/C (0.35 g, 10 wt%), MeOH (26 mL) and EtOAc
(260 mL) were loaded into the flask and evacuated and back-filled with H, (This process was

S6



repeated three times). The mixture was stirred at room temperature for 3.5 h with H, balloon. The
reaction mixture was filtered through Celite cake using EtOAc and the filtrate was concentrated
under reduced pressure. The residue was purified by the column chromatography on silica gel
(hexane/EtOAc = 4:1) to provide 3,5-bis(benzyloxy)phenol” (1.1 g, 40%). '"H NMR (400 MHz,
CDCl;) &: 4.98 (4 H, s), 6.10 2 H, d, J=2.0 Hz), 6.24 (1 H, d, J = 2.0 Hz), 7.30-7.41 (10 H, m). °C
NMR (100 MHz, CDCls) 6: 70.2, 95.0, 95.5, 127.6, 128.1, 128.7, 136.8, 157.3, 16.9.

An oven dried flask was charged with 3,5-bis(benzyloxy)phenol (1.1 g, 3.5 mmol) and NBS
(0.63 g, 3.5 mmol), and evacuated and back-filled with N,. CH,Cl, (35 mL) was added to the
reaction flask and stirred at —78 °C for 2 h. A saturated solution of NaHCO; was added to the
mixture and the reaction was allowed to warm up to room temperature. The mixture was extracted
with CH,Cl, (this process was repeated three times) and combined organic phase was dried over
anhydrous Na,SO,4. The organic phase was filtered and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica gel (hexane/EtOAc = 4:1) to provide
3,5-bis(benzyloxy)-2-bromophenol!” (1.1 g, 83%). Mp: 90-92 °C. '"H NMR (400 MHz, CDCl;) &:
498 (2 H,s),5.07(2H,s),567(0OH,s), 6.24 (1 H,d,J=2.5Hz), 6.35(1 H, d, J=2.5 Hz), 7.36—
7.43 (10 H, m). >C NMR (100 MHz, CDCl;) &: 70.4, 70.9, 92.1, 94.7, 94.8, 127.1, 127.7, 128.1,
128.3, 128.7, 128.8, 136.4, 136.5, 154.0, 156.0, 159.8.

An oven dried flask was charged with 3,5-bis(benzyloxy)-2-bromophenol (1.1 g, 2.9 mmol),
TBDMSCI (0.66 g, 4.5 mmol) and imidazole (0.31 g, 4.5 mmol) and evacuated and back-filled with
N,. DMF (30 mL, 0.10 M) was added to the reaction flask and stirred at room temperature for 9 h. A
saturated solution of NaHCO; was added to the mixture. The mixture was evaporated under reduced
mixture. The mixture was extracted with hexane (this process was repeated three times) and
combined organic phase was dried over anhydrous Na,SO4. The organic phase was filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography on
silica gel (hexane/EtOAc = 10:1) to provide 3,5-bis(benzyloxy)-2-bromophenyl z-butyldimethylsilyl
ether as a colorless solid (1.4 g, 95%). Rf: 0.5 (hexane/EtOAc = 10:1). Mp: 82-84 °C. '"H NMR
(400 MHz, CDCls) 6: 0.19 (6 H, s), 1.02 (9 H, s), 4.97 (2 H, s), 5.09 (2 H, s), 6.15(1 H, d, J = 2.5
Hz), 6.28 (1 H, d, J = 2.5 Hz), 7.31-7.46 (10H, m). °C NMR (100 MHz, CDCl5) &: —4.1, 18.5, 25.9,
70.4, 70.9, 95.5, 97.4, 100.0, 127.1, 127.5, 127.9, 128.2, 128.6, 128.8, 136.6, 136.7, 154.3, 156.8,
158.9. IR (neat): 1583, 1431 cm'. HRMS (APCI): m/z calcd for CosHsBrOsSi [M+H]"499.1299,
found: 499.1325.
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An oven dried recovery flask (100 mL) was charged with 3,5-bis(benzyloxy)-2-bromophenyl
t-butyldimethylsilyl ether (1.4 g, 2.7 mmol) and capped with an inlet adapter with a 3-way stopcock
and then evacuated and back-filled with argon. Anhydrous THF (15 mL, 0.30 M) was added via a
syringe and cooled down to —78 °C. n-BuLi (1.6 M n-hexane solution, 1.9 mL, 3.0 mmol) was added
dropwise at —78 °C and the reaction was allowed to warm up to room temperature. To the reaction
mixture was added a saturated aqueous solution of NH4Cl for quenching. The mixture was extracted
with Et;O (this process was repeated three times) and combined organic phase was dried over
anhydrous Na,SO,4. The organic phase was filtered and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica gel (hexane/EtOAc = 10:1) to
provide 3,5-bis(benzyloxy)-2-(¢-butyldimethylsilyl)phenol (1¢"') as a colorless solid (0.50 g, 31%).
Rf: 0.4 (hexane/EtOAC = 5:1). Mp: 77-80 °C. 'H NMR (500 MHz, CDCl3) &: 0.09 (6 H, s), 0.98 (9
H, s), 5.07 (2 H, s), 5.11 (2 H, s), 6.44 (1 H, s), 7.08 (1 H, s), 7.29-7.44 (10 H, m). >C NMR (125
MHz, CDCl;) &: —4.2, 18.4, 25.8, 70.3, 70.8, 95.4, 97.3, 99.9, 127.0, 127.4, 127.8, 128.1, 128.5,
128.6, 136.5, 136.6, 154.2, 156.7, 158.7. IR (neat): 1581, 1431 cm'. HRMS (FAB, NBA): m/z calcd
for C,6H3,05Si [M+H]": 421.2193, found: 421.2212.

BnO ONf
;/\ :Si(t—Bu)Mez

OBn
2cll

3,5-Bis(benzyloxy)-2-(z-butyldimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-
sulfonate (2¢'') (Table 1): Following general procedure B, a mixture of 3,5-bis(benzyloxy)-2-(z-
butyldimethylsilyl)phenol (1¢’") (0.30 g, 0.70 mmol), NaH (60% in mineral oil, 84 mg, 2.1 mmol),
18-crown-6 (0.19 g, 0.70 mmol) and NfF (0.37 mL, 2.1 mmol) was stirred in THF (7.0 mL, 0.10 M)
under reflux for 14 h. Then 18-crown-6 (0.19 g, 0.70 mmol) was added and refluxed for 0.6 h. The
crude reaction mixture was purified by flash column chromatography on silica gel (hexane/EtOAc =
10:1) to provide the titled compound 2¢" as a colorless oil (0.46 g, 94%). Rf: 0.6 (hexane/EtOAcC =
5:1). '"H NMR (400 MHz, CDCl;) &: 0.26 (6 H, s), 0.85 (9 H, s), 4.96 (2 H, s), 5.01 (2 H, s), 6.28
(1H,d,J=2.0Hz),6.48 (1 H, d, J=2.0 Hz), 7.34 —7.39 (10 H, m). *C NMR (125 MHz, CDCl5) &:
-1.8, 18.4, 27.0, 70.4, 71.0, 98.5, 98.7, 105.3-121.4 (4 C, m), 109.5, 127.6, 128.2, 128.3, 128.6,
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128.7, 135.8, 135.9, 157.2, 161.5, 165.5. 'F NMR (376 MHz, CDCl;) 6: —125.72—(—125.57) (m), —
120.96—(—120.82) (m), —109.50—(—109.23) (m), —80.64—(—80.47) (m). IR (neat): 1603, 1562, 1420
cm ', HRMS (FAB, NBA): m/z calcd for C39H31F9OsSSi [M+Na]+: 725.1410, found: 725.1400.

t-Bu

/@iOH
t-Bu SiMe;

1d

2,4-Di(z-butyl)-6-(trimethylsilyl)phenol (1d) (Table 3, entry 5):"® Following general procedure A,
a mixture of 2—bromo—4,6—di(t—butyl)phenol[9] (34 g, 0.12 mol), Et3N (25 mL, 0.18 mol), TMSCI (23
mL, 0.18 mol) was stirred in anhydrous THF (250 mL, 0.50 M) for 1 h at room temperature. To the
obtained 2-bromophenyl trimethylsilyl ether were added THF (500 mL, 0.30 M) and n-BuLi (2.6 M
n-hexane solution, 47 mL, 0.12 mol), and stirred for 2 h at room temperature. The crude mixture was
purified by flash column chromatography on silica gel (hexane) to give the titled compound 1d as a
colorless solid (33 g, 98%). Rf: 0.5 (hexane). Mp: 59-61 °C. '"H NMR (300 MHz, CDCl5) &: 0.33 (9
H,s), 1.30 (9 H, s), 1.41 (9 H, s), 7.36 (1 H, d, J=2.5 Hz). 7.50 (1 H, d, J = 2.5 Hz). °C NMR (125
MHz, CDCl;) &: —0.3, 30.2, 31.5, 34.3,.34.4, 125.1, 125.6, 129.5, 133.8, 142.3, 157.0. IR (neat):
3636, 1581, 1427 cm L.HRMS (FAB, NBA): m/z caled for C;7H30OSi [M]+: 278.2060, found:
278.2055.

t-Bu
ONf

t-Bu SiMe;
2d
2,4-Di(z-butyl)-6-(trimethylsilyl)phenyl  1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (2d)
(Table 2, entry 4): Following general procedure B, a mixture of 2,4-di(z-butyl)-6-
(trimethylsilyl)phenol (1d) (1.0 g, 3.6 mmol), NaH (60% in mineral oil, 0.21 g, 5.3 mmol), 18-
crown-6 (0.95 g, 3.6 mmol) and NfF (0.95 mL, 5.4 mmol) was stirred in THF (12 mL, 0.30 M) at

reflux for 16 h. The crude reaction mixture was purified by flash column chromatography on silica

S9



gel (hexane) to provide the titled compound 2d as a colorless solid (1.8 g, 84%). Rf: 0.7 (hexane).
Mp: 57-60 °C. 'H NMR (400 MHz, CDCls) : 0.36 (9 H, s), 1.33 (9 H, s), 1.44 (9 H, s), 7.39 (1 H, d,
J=3.0 Hz), 7.53 (1 H, d, J = 3.0 Hz). °C NMR (100 MHz, CDCl3) &: 1.10, 31.3, 31.9, 34.6, 36.4,
103.9-123.8 (4 C, m), 128.8, 132.1, 135.6, 142.5, 145.9, 149.5. "’F NMR (470 MHz, CDCl;) &: —
125.75-(~125.59) (m), —120.83—(~120.70) (m), —107.53—(~107.35) (m), —80.60—(-80.50) (m). IR
(neat): 1581, 1478, 1394 cm™'. HRMS (FAB, NBA): m/z calcd for CriHaoFoO3SSiNa [M+Na]':
583.1355, found: 583.1346.

SiMe3
ONf
O : SiMes
MeO 2e
2,6-Bis(trimethylsilyl)-4-(4-methoxyphenyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-

sulfonate (2e¢) (Table 2, entry 5): Following general procedure A, a mixture of 2.4,6-
triiodophenol!® (18 g, 38 mmol), Et;N (7.0 mL, 50 mmol), TMSCI (7.4 mL, 58 mmol) was stirred in
anhydrous THF (130 mL, 0.30 M) for 1 h at room temperature. To the obtained 2,4,6-triiodophenyl
trimethylsilyl ether (20 g, 97%) were added THF (130 mL, 0.30 M) and s-BuLi (1.0 M n-hexane
solution, 72 mL, 72 mmol), and stirred for 9 h at room temperature. The crude mixture was purified
by flash column chromatography on silica gel (hexane/EtOAc = 9:1) to give 2,4-diiodo-6-
(trimethylsilyl)phenol as a colorless solid (13 g, 85%). Rf: 0.7 (hexane/EtOAc = 5:1). Mp: 93-95 °C.
'H NMR (400 MHz, CDCls) &: 0.27 (9 H, s), 5.43 (OH, s), 7.50 (1 H, d, J=2.0 Hz), 7.90 (1 H, d, J
= 2.0 Hz). >C NMR (100 MHz, CDCl;) &: —1.3, 83.8, 88.0, 129.7, 144.0, 146.1, 156.4. IR (neat):
3493, 1424, 1371 cm . HRMS (FAB, NBA): m/z caled for CoH21,0Si [M]™: 417.8741, found:
417.8766.

Following general procedure A, a mixture of 2,4-diiodo-6-(trimethylsilyl)phenol (13 g, 32
mmol), Et;N (5.8 mL, 41 mmol), TMSCI (6.1 mL, 48 mmol) was stirred in anhydrous THF (110 mL,
0.30 M) for 1 h at room temperature. To the obtained 2,4-diiodo-6-(trimethylsilyl)phenyl
trimethylsilyl ether (16 g, 100%) were added THF (110 mL, 0.30 M) and s-BuLi (1.0 M n-hexane
solution, 61 mL, 61 mmol), and stirred for 2 h at room temperature. The crude mixture was purified

by flash column chromatography on silica gel (hexane/EtOAc = 10:1) to give 4-iodo-2,6-
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bis(trimethylsilyl)phenol as a colorless solid (12 g, 99%). Rf: 0.8 (hexane/EtOAc = 10:1). Mp: 82—
85 °C. 'H NMR (400 MHz, CDCls) &: 0.33 (18 H, s), 4.97 (OH, s), 7.57 (2 H, s). >C NMR (100
MHz, CDCl;) &: —0.6, 85.5, 128.5, 144.7, 164.7. IR (neat): 3607, 1562, 1391 cm '. HRMS (FAB,
NBA): m/z calcd for C;,H;,10Si1, [M]+: 364.0170, found: 364.0162.

Following general procedure B, a mixture of 4-iodo-2,6-bis(trimethylsilyl)phenol (1.0 g, 2.7
mmol), NaH (60% in mineral oil, 0.18 g, 4.5 mmol), 18-crown-6 (0.43 g, 2.7 mmol) and NfF (0.73
mL, 4.1 mmol) was stirred in THF (15 mL, 0.20 M) at reflux for 5 h. The crude reaction mixture was
purified by flash column chromatography on silica gel (hexane) to provide 2,6-bis(trimethylsilyl)-4-
iodophenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate as a colorless solid (0.26 g, 86%). Rf: 0.8
(hexane). Mp: 57-59 °C. '"H NMR (400 MHz, CDCl;) &: 0.34 (18 H, s), 7.80 (2 H, s). °C NMR
(100 MHz, CDCl3) &: 0.3, 95.5, 109.8-18.3 (4C, m), 138.8, 146.7, 154.8. ’F NMR (470 MHz,
CDCl3) &: —125.83—(—125.68) (m), —120.83—(—120.68) (m), —107.47—-(-107.27) (m), —80.70—(—
80.57) (m). IR (neat): 1402, 1352 cm™'. HRMS (FAB, NBA): m/z caled for C¢HaFolO3SSi;Na
[M+Na]": 668.9465, found: 669.9484.

An oven dried flask was charged with 2,6-bis(trimethylsilyl)-4-iodophenyl 1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-sulfonate (0.13 g, 0.20 mmol), 4-methoxyphenyl boronic acid (30 mg, 0.20
mmol), 2 M Na,CO; (0.40 mL, 0.80 mmol) and THF (2.0 mL, 0.10 M), and evacuated and back-
filled with Ar. PdCly(dppf) (15 mg, 20 umol) was added to the flask and stirred at 50 °C for 5h. 1 M
HCI solution was added to the reaction mixture. The mixture was extracted with hexane (this process
was repeated three times) and combined organic phase was washed with brine and dried over
anhydrous Na;SO4. The organic phase was filtered and concentrated under reduced pressure to
afford a mixture of aryl iodide and 2e (34:66). To the residue were added 4-methoxyphenyl boronic
acid (15 mg, 0.25 mmol), 2 M Na,CO; (0.34 L, 0.80 mmol) and PdCl,(dppf) (15 mg, 20 umol), and
the flask was evacuated and back-filled with Ar. THF (2.0 mL, 0.10 M) was added to the flask via a
syringe. After stirring at 50 °C for 12 h, 1 M HCI solution was added to the reaction mixture. The
mixture was extracted with hexane (this process was repeated three times) and combined organic
phase was washed with brine and dried over anhydrous Na,SO4. The organic phase was filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography on
silica gel (hexane — hexane/CH,Cl, = 8:1) to provide 2,6-bis(trimethylsilyl)-4-(4-
methoxyphenyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (2e) as a yellow solid (97 mg,
77%). Rf: 0.6 (hexane). Mp: 110-111 °C. 'H NMR (500 MHz, CDCls) &: 0.36 (18 H, s), 3.84 (3 H,
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s), 6.98 (2 H, d, J= 8.5 Hz), 7.45 (2 H, d, J= 8.5 Hz), 7.65 (2 H, s). *C NMR (100 MHz, CDCl;) §:
0.43, 55.4, 108.3-118.5 (4 C, m), 114.4, 128.4, 132.5, 135.2, 136.6, 139.7, 154.2, 159.5. '°F NMR
(470 MHz, CDCl3) &: —125.70~(~125.55) (m), —120.77-(~120.63) (m), —107.57—(~107.40) (m), —
80.54-(-80.45) (m). IR (neat): 1612, 1513, 1400 cm '. HRMS (FAB, NBA): m/z caled for
Ca3H27FoNa0,SSi> [M+Na]': 649.0917, found: 649.0912.

B(dan)
OTf
SiMe,
2g'

2-(1H-Naphtho|1,8-de][1,3,2]diazaborinin-2(3 H)-yl)-6-(trimethylsilyl)phenyl
trifluoromethanesulfonate (2g’) (Table 2, entry 8):!"" An oven-dried round-bottomed flask was
charged with 2,6-dibromophenol (10 g, 40 mmol), capped with an inlet adapter with a three-way
stopcock, evacuated and back-filled with nitrogen. Anhydrous CH,Cl, (100 mL) was added. Then
the mixture was cooled to 0 °C. Triethylamine (6.7 mL, 48 mmol) and chlorotrimethylsilane (5.6 mL,
44 mmol) were added. The reaction mixture was stirred for 7.5 h at room temperature, and CH,Cl,
was evaporated. The residue was diluted with hexane, and the mixture was filtered with a pad of
Celite and concentrated under reduced pressure to give (2,6-dibromophenoxy)trimethylsilane (13 g),
which was used for the next reaction without further purification.

An oven-dried round-bottomed flask was charged with (2,6-dibromophenoxy)trimethylsilane
(13 g), capped with an inlet adapter with a three-way stopcock, evacuated and back-filled with argon.
Anhydrous THF (130 mL) was added. Then the mixture was cooled to —78 °C. 1.7 M solution of #-
BuLi (0.10 L, 0.17 mol) in pentane was added. After 1 h at the same temperature, trimethoxyborane
(20 mL, 0.18 mol) was added. The mixture was warmed up to room temperature and stirred for 20 h.
A saturated aqueous NH4Cl solution was added to the reaction mixture. After evaporation of the
organic solvents under reduced pressure, the residue was extracted with EtOAc. The aqueous layer
was extracted twice with EtOAc. The combined organic layers were washed with saturated aqueous
NaCl, dried over anhydrous Na,SO4 and concentrated under reduced pressure to give (2-hydroxy-3-
(trimethylsilyl)phenyl)boronic acid (12 g), which was used for the next reaction without further

purification.
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A round-bottomed flask was charged with (2-hydroxy-3-(trimethylsilyl)phenyl)boronic acid
(11 g), pinacol (4.3 g, 36 mmol) and CH,Cl, (50 mL). The reaction mixture was stirred overnight
and H,O was added. The reaction mixture was extracted with CH,Cl,. The aqueous layer was
extracted twice with CH,Cl,. The combined organic layers were washed with saturated aqueous
NaCl, dried over anhydrous Na,SO,, and concentrated under reduced pressure to give 2-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(trimethylsilyl)phenol (10 g), which was used for the next
reaction without further purification.

An oven-dried round-bottomed flask was charged with 2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-6-(trimethylsilyl)phenol (9.5 g), capped with an inlet adapter with a three-way
stopcock, evacuated and back-filled with nitrogen. Anhydrous Et,O (100 mL) was added. Then the
mixture was cooled to —78 °C. 1.7 M #-BuLi (20 mL, 34 mmol) was added. After 10 min at the same
temperature, trifluoromethanesulfonic anhydride (8.0 mL, 48 mmol) was added. The reaction
mixture was warmed up to room temperature and stirred for 2 h at room temperature. Aqueous
NH4Cl was added, and the reaction mixture was extracted with EtOAc. The aqueous layer was
extracted twice with EtOAc. The combined organic layers were washed with saturated aqueous NacCl,
dried over anhydrous Na,SO, and concentrated under reduced pressure. The crude product was
filtered through a pad of silica gel (hexane/EtOAc = 10:1) to give 2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-6-(trimethylsilyl)phenyl trifluoromethanesulfonate (9.1 g), which was used for
the next reaction without further purification. Rf: 0.5 (hexane/EtOAc = 10:1).

A round-bottomed flask was filled with 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-
(trimethylsilyl)phenyl trifluoromethanesulfonate (8.0 g), NalO4 (12 g, 57 mmol) and THF/H,O (4:1,
94 mL). The reaction mixture was stirred for 5 min at room temperature, and 1 M HCI (19 mL, 19
mmol) was added. The reaction mixture was stirred for 10 h at 60 °C, cooled to room temperature,
quenched with H,O and extracted with EtOAc. The aqueous layer was extracted twice with EtOAc.
The combined organic layers were dried over anhydrous Na,SO4 and concentrated under reduced
pressure. The residue was added to a solution of NalO4 (12 g, 57 mmol) in THF/H,O (4:1, 94 mL),
and the reaction mixture was stirred for 5 min at room temperature. 1 M HCI (19 mL, 19 mmol) was
added. The reaction mixture was stirred for 6 h at 60 °C, cooled to room temperature, quenched with
H,O and extracted with EtOAc. The aqueous layer was extracted twice with EtOAc. The combined

organic layers were dried over anhydrous Na,SO4 and concentrated under reduced pressure to give
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(2-((trifluoromethanesulfonyl)oxy)-3-(trimethylsilyl )phenyl)boronic acid (7.7 g), which was used for
the next reaction without further purification.

A round-bottomed flask was charged with (2-((trifluoromethanesulfonyl)oxy)-3-
(trimethylsilyl)phenyl)boronic acid (7.7 g) and 1,8-diaminonaphthalene (3.0 g, 19 mmol) and
CH,Cl, (100 mL). The reaction mixture was stirred for 13 h at room temperature, and H,O was
added. The reaction mixture was extracted with CH,Cl,. The aqueous layer was extracted twice with
CH,Cl,. The combined organic layers were washed with a saturated aqueous NaCl solution, dried
over anhydrous Na,SOs, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (hexane/EtOAc = 12:1) to provide the titled compound 2g’ (6.9 g, 37% over
6 steps) as a brown solid. Rf: 0.4 (hexane/EtOAc = 10:1). Mp: 104-105 °C. 'H NMR (500 MHz,
CDCls) 6: 0.43 (9 H, s), 5.94 (2 NH, brs), 6.38 (2 H,d, J=7.5Hz), 7.08 2 H,d, J=7.5 Hz), 7.14 (2
H,t,J=7.5Hz),7.44 (1 H,dd, J=7.0, 7.0 Hz), 7.63 (1 H, dd, /= 2.0, 7.0 Hz), 7.67 (1 H, dd, J =
2.0, 7.0 Hz). °C NMR (125 MHz, CDCl3) 8: 0.07, 106.1, 118.1, 118.4 (q, J = 320 Hz), 119.8, 127.6,
127.9, 135.0, 135.5, 136.3, 138.5, 140.6, 154.7 (A carbon bearing the boron substituent could not be
observed in *C NMR due to quadrupolar relaxation)."'! ’F NMR (470 MHz, CDCl;) &: —73.22 (s).
IR (neat): 3344 cm™. HRMS (ESI): m/z caled for CaoHy BFsN,03SSi [M + H]™: 465.1082, found:
465.1093.

Me OH
MejiI SiMejy
1h

4,5-Dimethyl-2-(trimethylsilyl)phenol (1h) (Table 3, entry 3): Following general procedure A, a
mixture of 4,5-dimethyl-2-bromophenol (0.26 g, 1.3 mmol), Et;N (0.24 mL, 1.7 mmol), TMSCI (1.7
mL, 20 mmol) was stirred in anhydrous THF (4.3 mL, 0.30 M) for 1 h at room temperature. To the
obtained 2-bromophenyl trimethylsilyl ether were added THF (4.3 mL, 0.30 M) and »#-BuLi (1.6 M
n-hexane solution, 0.98 mL, 1.6 mmol), and stirred for 1 h at room temperature. The crude mixture
was purified by flash column chromatography on silica gel (hexane/EtOAc = 10:1) to give the titled
compound 1h as a colorless oil (0.23 g, 90%). Rf: 0.5 (hexane). 'H NMR (400 MHz, CDCl;) 8:0.27
(9 H, s), 2.15 (6 H, s), 6.65 (1 H, s), 7.25 (1 H, s). °C NMR (100 MHz, CDCl3) &: 0.4, 18.7, 19.6,
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111.7,122.0, 131.1, 133.6, 136.8, 150.0. IR (neat): 3489, 1495 cm™'. HRMS (MALDI): m/z calcd for
C11H190Si [M + H]": 192.1200, found: 192.1210.
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Nucleophilic fluorination of benzyne 3 generated from 1 and 2:

General procedure C

_ | ONf By,NF( (-BUOH), |2F A~ F
Y4 Sik THF
IR 60°Cfor1h 1
1
R 2 R 4

General procedure C for nucleophilic fluorination of benzyne 3 generated from 2-
(trialkylsilyl)phenyl nonafluorobutanesulfonate 2 (Table 2). A flame-dried flask was charged
with 2-(trialkylsilyl)phenyl nonafluorobutanesulfonate 2 (1.0 equiv) and a stir bar, capped with a
rubber septum, and evacuated and back-filled with nitrogen. Anhydrous THF (0.050 M) was added
by a syringe, and the mixture was heated to 60 °C. BusNF(t-BuOH), (2.2 equiv) was quickly added
by opening the septum. After stirring at 60 °C for 1 h, the reaction mixture was cooled down, and
then passed through a short pad of silica gel using EtOAc as the solvent. The eluent was added to
hexane and water, and the aqueous phase was extracted twice with hexane. The combined organic
phase was washed with a saturated aqueous NaCl solution. The organic phase was dried over
anhydrous Na,SO,, and the solvent was removed under reduced pressure. The crude product was
purified by flash column chromatography on silica gel (hexane, a mixture of hexane and EtOAc, or
CH.Cl,) to afford fluorinated product 4.

General procedure D

1) NfF, CS2CO3

& OH MeCN, 60 °C, 30 min CE’ PF_ | ]
R/1 SiR3 2) BuyNF(t-BuOH), / SiR3
1

18-¢-6,60 °C, 1 h

General procedure D for one-pot nucleophilic fluorination of benzyne 3 generated from 2-
(trimethylsilyl)phenol 1 (Table 3). A flask was charged with Cs,CO; (1.5 equiv) and a stir bar,
capped with a rubber septum, and dried over a flame under reduced pressure. After cooling, the flask
was charged with 2-(trialkylsilyl)phenol 1 (1.0 equiv), and the mixture was evacuated and back-
filled with nitrogen. Anhydrous MeCN (0.10 M) and NfF (1.5 equiv) were sequentially added
through the septum by a syringe. After the mixture was stirred at 60 °C for 30 min, BusNF(~-BuOH),4

(1.0 equiv) and 18-crown-6 (0.60 equiv) were quickly added by opening the septum. The resealed
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flask was heated at 60 °C for 1 h. The same work up and purification procedures as mentioned in the

general procedure C for Table 2 afforded fluorinated product 4.

MeO F
Meojij/
4a

4-Fluoro-1,2-dimethoxybenzene (4a) (Table 1, entry 12, Table 2, entry 1 and Table 3, entry
l).[lz]
For Table 1, entry 12: Following the general procedure C, a mixture of 2a (72 mg, 0.12 mmol),
BusNF(t-BuOH),4 (0.16 g, 0.27 mmol) in THF (2.5 mL, 0.050 M) was stirred for 1 h at 60 °C. n-
Decane (24 pL, 0.12 mmol) was added to the reaction mixture and dilute with EtOAc (ca. 2 mL). A
part of the mixture was filtered through a silica gel pad and checked by GC. The crude product was
purified by flash column chromatography (hexane/Et,O = 1:1) to provide 4a (12 mg, 64%) as a
colorless oil. Rf: 0.6 (hexane/Et,0 = 6:1). *H NMR (500 MHz, CDCl5) &: 3.85 (s, 3 H), 3,86 (s, 3 H),
6.56-6.66 (2 H, m), 6.78 (1 H, dd, J = 5.5 and 9.0 Hz).
For Table 2, entry 1: Following the general procedure C, a mixture of 2a” (55 mg, 0.10 mmol),
BusNF(t-BuOH), (0.12 g, 0.22 mmol) in THF (1.0 mL, 0.10 M) was stirred for 1 h at 60 °C. »n-
Decane (20 pL, 0.10 mmol) was added to the reaction mixture and dilute with EtOAc (ca. 2 mL). A
part of the mixture was filtered through a silica gel pad and checked by GC.
For Table 3, entry 1: Following the general procedure D, a mixture of 1a (50 mg, 0.22 mmol), NfF
(58 uL, 0.33 mmol), Cs,CO;3 (0.11 g, 0.33 mmol), BuyNF(t-BuOH), (0.15 g, 0.27 mmol), 18-crown-
6 (34 mg, 0.13 mmol) in MeCN (2.2 mL, 0.10 M) was stirred for 1 h at 60 °C. n-Decane (45 uL,
0.22 mmol) was added to the reaction mixture and dilute with EtOAc (ca. 2 mL). A part of the

mixture was filtered through a silica gel pad and checked by GC.

BnO@/F
BnO
4b

1,2-Dibenzyloxy-4-fluoro-benzene (4b) (Table 2, entry 2 and Table 3, entry 2).
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For Table 2, entry 2: Following the general procedure C, a mixture of 2b (0.13 g, 0.19 mmol),
BusNF(t-BuOH),4 (0.23 g, 0.42 mmol) in THF (4.0 mL, 0.050 M) was stirred for 1 h at 60 °C. n-
Decane (38 pL, 0.19 mmol) was added to the reaction mixture and dilute with EtOAc (ca. 2 mL). A
part of the mixture was filtered through a silica gel pad and checked by GC (72% GC yield). The
crude product was purified by flash column chromatography (hexane/Et,O = 10:1) to provide 4b (38
mg, 67%) as a colorless solid. Rf: 0.5 (hexane/EtOAc = 10:1). Mp: 57-60 °C. *H NMR (300 MHz,
CDCl3) 6:5.12 (2 H,s),5.14 (2 H, s),6.58 (L H, ddd, J = 2.5, 8.5, 8.5 Hz), 6.72 (1 H,dd, J =25, 8.5
Hz), 6.88 (1 H, dd, J = 5.5, 8.5 Hz), 7.30-7.48 (10 H, m). **C NMR (75 MHz, CDCls) &: 71.3, 72.4,
103.5 (d, J = 26.5 Hz), 106.9 (d, J = 22.5 Hz), 116.6 (d, J = 10.0 Hz) 127.4, 127.6, 128.0, 128.1,
128.6, 128.7, 136.7, 137.4, 145.1 (d, J = 3.0 Hz), 150.2 (d, J = 10.0 Hz), 157.9 (d, J = 240.0 Hz). "°F
NMR (376 MHz, CDCl3) 8: —~119.51-(—119.40) (m). IR (neat): 1609, 1504 cm™. HRMS (MALDI):
m/z calced for CooH;7FO, [M]+: 308.1207, found: 308.1207.

For Table 3, entry 2: Following the general procedure D, a mixture of 1b (83 mg, 0.22 mmol), NfF
(58 uL, 0.33 mmol), Cs,CO;3 (0.11 g, 0.33 mmol), BusNF(t-BuOH), (0.15 g, 0.27 mmol), 18-crown-
6 (34 mg, 0.13 mmol) in MeCN (2.2 mL, 0.10 M) was stirred for 1 h at 60 °C. The crude product
was purified by flash column chromatography (hexane/EtOAc = 10:1) to provide 4b (42 mg, 62%)

as a colorless solid.

BnO\Q/F
OBn
meta-4c

1,3-Dibenzyloxy-5-fluorobenzene (meta-4c) (Table 2, entry 3 and Table 3, entry 4).[**]

For Table 2, entry 3: Following the general procedure C, a mixture of 2¢” (0.14 g, 0.20 mmol),
BusNF(t-BuOH),4 (0.25 g, 0.44 mmol) in THF (4.0 mL, 0.05 M) was stirred for 1 h at 60 °C. The
crude product was purified by flash column chromatography (hexane/Et,O = 10:1) to provide meta-
4c (39 mg, 64%) as a colorless solid. Rf: 0.5 (hexane/EtOAc = 6:1). Mp: 89-92 °C. *H NMR (500
MHz, CDCl3) 6: 5.00 (4 H, s), 6.33 (2 H, dd, J = 2.5, 11.0 Hz), 6.41 (1 H, t, J = 2.5 Hz), 7.30-7.42
(10 H, m). *C NMR (100 MHz, CDCl3) 8: 70.2, 95.3 (d, J = 25.0 Hz), 98.0 (d, J = 2.5 Hz), 127.4,
127.9, 128.5, 136.3, 160.5 (d, J = 13.0 Hz), 164.2 (d, J = 242.0 Hz).
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For Table 3, entry 4: Following the general procedure D, a mixture of 1¢”” (83 mg, 0.22 mmol), NfF
(58 uL, 0.33 mmol), Cs,CO3 (0.11 g, 0.33 mmol), BusNF(t-BuOH), (0.12 g, 0.22 mmol), 18-crown-
6 (34 mg, 0.13 mmol) in MeCN (2.2 mL, 0.10 M) was stirred for 1 h at 60 °C. The crude product
was purified by flash column chromatography (hexane/Et,O = 10:1) to provide 4c (38 mg, 73%) as a
colorless solid.

t-Bu

t-Bu F
meta-4d

1,3-Di(t-butyl)-5-fluorobenzene (meta-4d) (Table 2, entry 4 and Table 3, entry 5).14

For Table 2, entry 4: Following the general procedure C, a mixture of 2d (0.11 g, 0.20 mmol),
BusNF(t-BuOH), (0.25 g, 0.44 mmol) in THF (4.0 mL, 0.050 M) was stirred for 1 h at 60 °C. The
crude product was purified by preparative TLC (hexane) to provide meta-4d (24 mg, 58%) as a
colorless oil. Rf: 0.4 (hexane/EtOAc = 20:1). *H NMR (500 MHz, CDCls) &: 1.31 (18 H, s), 6.89 (2
H, dd,J=1.5,11.0Hz), 7.17 (1 H, t, J = 1.5 Hz).

For Table 3, entry 5: Following the general procedure D, a mixture of 1d (68 mg, 0.22 mmol), NfF
(58 pL, 0.33 mmol), Cs,CO3 (0.11 g, 0.33 mmol), BusNF(t-BuOH), (0.15 g, 0.27 mmol), 18-crown-
6 (34 mg, 0.13 mmol) in MeCN (2.2 mL, 0.10 M) was stirred for 1 h at 60 °C. Almost quantitative
recovery of 1d was observed by *H NMR analysis of crude reaction mixture.

SiMes SiMe;

g 98
e
MeO

meta-4e ortho-4e

MeO I

(meta-4e:ortho-4e = 1:1.6)
1-Fluoro-3-(4-methoxyphenyl)-5-(trimethylsilyl)benzene  (meta-4e) and 1-fluoro-4-(4-
methoxyphenyl)-2-(trimethylsilyl)benzene (ortho-4e) (Table 2, entry 5): Following the general
procedure C, a mixture of 2e (0.15 g, 0.20 mmol), BusNF(t-BuOH), (0.25 g, 0.44 mmol) in THF (4.0
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mL, 0.050 M) was stirred for 1 h at 60 °C. The crude product was purified by flash column
chromatography (hexane) and preparative TLC (hexane/EtOAc = 10:1) to provide a mixture of
meta-4e and ortho-4e (18 mg, 34%) as a colorless solid. Rf: 0.6 (hexane/EtOAc = 10:1). Mp: ca.
30 °C. 'H NMR (500 MHz, CDCls) &: 0.31 (9 Hx5/13, s), 0.36 (9 Hx8/13, s), 3.856 (3 Hx8/13, s),
3.862 (3 Hx5/13, s), 6.90-7.58 (7 H, m). *C NMR (125 MHz, CDCl3) &: 1.2, -1.0, 55.3, 112.5,
113.8, 114.2, 114.3, 114.7, 115.0, 117.6, 117.9, 126.2, 126.6, 127.1, 128.1, 128.3, 129.5, 129.7,
132.1, 133.3, 133.5, 136.6, 142.7, 143.9, 159.0, 159.5, 162.0, 164.0, 165.8, 167.7. ’F NMR (470
MHz, CDCl;) &: —114.38—(—114.39) (m) (Ex8/13), —104.40—(~104.26) (m) (Fx5/13). IR (neat): 1610,
1514, 1468 cm™*HRMS (MALDI): m/z calcd for C1H1gFOSi [M]": 274.1184, found: 274.1182.

Si(t-Bu)Me, Si(t-Bu)Me,
F

CT e €
O  meta-4f O  ortho-4f

(meta-4f.ortho-4f = 6.4:1)
3-(1,3-Dioxolan-2-yl)-1-fluorophenyl-5-((t-butyl)dimethylsilyl)benzene (meta-4f) and 4-(1,3-
dioxolan-2-yl)-1-fluorophenyl-6-((t-butyl)dimethylsilyl)benzene (meta-4f) (Table 2, entry 6):
Following the general procedure C, a mixture of 2f (0.25 g, 0.40 mmol), BusNF(t-BuOH), (0.49 mg,
0.88 mmol) in THF (8.0 mL, 0.05 M) was stirred for 1 h at 60 °C. The crude product was purified by
flash column chromatography (hexane/CH,Cl, = 3:1) to provide a mixture of meta-4f and ortho-4f
(50 mg, meta-4f:ortho-4f = 6.4:1, total 44%) as a green oil. Rf: 0.4 (hexane/EtOAc = 6:1). *H NMR
(500 MHz, CDCl3) 6: 0.27 (6 Hx6/7, s), 0.31 (6 Hx1/7, s), 0.87 (9Hx6/7, s), 0.89 (9H%1/7, s), 4.01-
4.15 (4H, m), 5.78 (1Hx1/7, s), 5.82 (1Hx6/7, s), 7.00 (1Hx1/7, t, J = 8.5 Hz), 7.18 (2Hx6/7, brd, J
= 9.5 Hz), 7.34 (1Hx6/7, brs), 7.45-7.50 (2Hx1/7, m). *C NMR (125 MHz, CDCls) &: 6.2 (6/7), —
5.4 (1/7), 16.8 (6/7), 26.4 (6/7), 26.5 (1/7), 65.3, 103.0 (6/7), 103.4 (1/7), 113.6 (d, J = 21.5 Hz) (6/7),
114.9 (d, J = 27.5 Hz) (1/7), 121.6 (d, J = 19.0 Hz) (6/7), 128.0 (d, J = 2.5 Hz) (6/7), 129.5 (d, J =
9.5 Hz) (1/7), 132.9 (1/7), 134.8 (d, J = 13 Hz) (1/7), 139.5 (d, J = 6.0 Hz) (6/7), 141.3 (d, J = 3.5
Hz) (6/7), 162.3 (d, J = 249.0 Hz). ’F NMR (376 MHz, CDCls) &: —114.22—(—114.11) (m) (6/7), —
96.51-(-96.41) (m) (1/7). IR (neat): 1601, 1414 cm™. HRMS (APCI): m/z caled for CisHpsFO,Si
[M]": 283.15240, found: 283.1540.
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B(dan)

ortho-4g
2-(2-Fluorophenyl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2]diazaborinine (4g) (Table 2, entry
7): Following the general procedure C, a mixture of 2g (0.19 g, 0.40 mmol), BusNF(t-BuOH), (0.49
g, 0.88 mmol) in THF (0.80 mL, 0.050 M) was stirred for 1 h at 60 °C. The crude product was
purified by flash column chromatography (hexane/EtOAc = 5:1) to provide ortho-4g (63 mg, 60%)
as a yellow solid. Rf: 0.4 (hexane/EtOAc = 5:1). Mp: 91-93 °C. *H NMR (400 MHz, CDCls) &: 6.27
(2NH, brs), 6.42 (2 H, dd, J = 7.5, 1.0 Hz), 7.08-7.26 (6 H, m), 7.43-7.49 (1 H, m), 7.53-7.57 (1 H,
m). *C NMR (100 MHz, CDCls) &: 106.1, 115.5 (d, J = 25.5 Hz), 117.8, 119.9, 124.1 (d, J = 3.0
Hz), 127.6, 132.2 (d, J = 9.5 Hz), 133.2 (d, J = 8.5 Hz), 136.2, 140.8, 166.8 (d, J = 243 Hz) (A
carbon bearing the boron substituent could not be observed in C NMR due to quadrupolar
relaxation).""! F NMR (376 MHz, CDCls) &: —105.96—(~105.84) (m). IR (neat): 3443, 3052, 1599,
1512, 1411 cm™. HRMS (FAB, NBA): m/z caled for C1H12BFN, [M ]7: 262.1072, found: 262.1078.

Me F
ST
4h
3,4-Dimethyl-fluorobenzene (4h) (Table 3, entry 3):™? Following the general procedure D, a
mixture of 1h (42 mg, 0.22 mmol), NfF (58 pL, 0.33 mmol), Cs,CO3 (0.11 g, 0.33 mmol), BusNF(t-
BuOH), (0.12 g, 0.22 mmol), 18-crown-6 (34 mg, 0.13 mmol) in MeCN (2.2 mL, 0.10 M) was
stirred for 1 h at 60 °C. n-Decane (45 uL, 0.22 mmol) was added to the reaction mixture and diluted

with EtOAc (ca. 5 mL). A part of the mixture was filtered through a Celite pad and checked by GC
(51% yield).

S21



Experimental references

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]
[13]

[14]

D. W. Kim, H.-J. Jeong, S. T. Lim, M.-H. Sohn, Angew. Chem. Int. Ed. 2008, 47, 8404—8406.
doi:10.1002/anie.200803150

T. Ikawa, T. Nishiyama, T. Nosaki, A. Takagi, S. Akai, Org. Lett. 2011, 13, 1730-1733.
doi:10.1021/01200252¢

T. Ikawa, A. Takagi, M. Goto, Y. Aoyama, Y. Ishikawa, Y. Itoh, S. Fujii, H. Tokiwa, S. Akai,
J. Org. Chem. 2013, 78, 2965-2983. doi:10.1021/j0302802b

W. C. Still, M. Kahn and A. Mitra, J. Org. Chem. 1978, 43, 2923-2925.
doi:10.1021/j000408a041

V. Armstrong, A. F. Barrero, E. J. Alvarez-Manzaneda, M. Cortés, B. Sepulveda, J. Nat.
Prod. 2003, 66, 1382—-1383. doi:10.1021/np030029r

G. Nemecek, J. Cudaj, J. Podlech, Eur. J. Org. Chem. 2012, 3863-3870.
doi:10.1002/ejoc.201200506

P. M. Tadross, C. D. Gilmore, P. Bugga, S. C. Virgil, B. M. Stoltz, Org. Lett. 2010, 12,
1224-1227. doi:10.1021/011000796

J. Pan, M. Su, S. L. Buchwald, Angew. Chem. Int. Ed. 2011, 50, 8647-8651.
doi:10.1002/anie.201102880

S. Akai, T. lkawa, S. Takayanagi, Y. Morikawa, S. Mohri, M. Tsubakiyama, M. Egi, Y.
Wada, Y. Kita, Angew. Chem. Int. Ed., 2008, 47, 7673-7676. doi:10.1002/anie.200803011
A. Takagi, T. Ikawa, K. Saito, S. Masuda, T. Ito, S. Akai, Org. Biomol. Chem. 2013, 11,
8145-8150. doi:10.1039/C30B41787E

R. A. Oliveira, R. O. Silva, G. A. Molander and P. H. Menezesh, Magn. Reson. Chem., 2009,
47, 873-878. dol:10.1002/mrc.2467

Commercially available

S. Stadlbauer, K. Ohmori, F. Hattori, K. Suzuki, Chem. Commun. 2012, 48, 8425-8427.
doi:10.1039/C2CC33704E

M. Schlosser, L. Guio, F. Leroux, J. Am. Chem. Soc. 2001, 123, 3822-3823.
doi:10.1021/ja0032733

S22



abundance

1.0 20 30 40 50 60 7.0 80 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.

0

2

JEOL
RESONANCE

I MeO ONf
1 MeO SiMe; (%
A [}
3 2a
= -
] w
3 [Ne]
J
o D
B L L L L I L L L L LI I L
7.0 6.0 50 4.0 30 2.0 1.0
o) [w-Rla) o O el
\O S <t Sy Oy 00 [~ A
o A 00 00 00 &0 DA
[ \& \O o oonoonoon oo

X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision:Time
Current_Time

Comment
Data_Format
Dim_Eize
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X_Acq Duration
X Domain

X _Freq

¥ offset

X Points
x:Prescans

X Resolution

X _Sweep

Irr Domain

Irr Freq
Irr:offset
Tri_Domain

Tri Freq
Tri_offset
clipped

Scans
Total_Scans

Relaxation_Delay
Recvr Gain

Temp Get

¥ 90 Width

¥ Acq_Time
X_Angle

X_Atn

X Pulse

Irr Mode
Tri_Mode
Danfe_Presat
Initial_Wait
Repetition Time

= diOMe-TMS-ONf-9.3df

delta
single_pulse.ex2
5#166343
CHLOROFORM-D
8-0CT-2013 03:15:06
8-0CT-2013 07:32:58
8-0CT-2013 07:37:54

single_pulse
1D COMPLEX
13107

1H

[ppm]

X

ECs 400
JNM-ECS400

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

1H

399 .78219838 [MHZ]
5[ppml

16384

1

0.45794685[Hz]
7.5030012[kHZ]

1H
399.78219838[MHZ]

399.78219838 [MHZ]
5[ppml
FALSE

22.3[dC]
10.7[us]
2.18365952([s]
45 [deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.68365952[s]

S23




abundance

2

JEOL
RESONRANCE

| MeO ONf
1 MeO SiMe;
] 2a
n i l“ ”\:W_Jh;\a W ’ o Vvt e " o Leuslaivitds Lok . " uJ
L L B B B B I B L BN BRI B
160.0 1500 140.0 130.0 120.0 110.0 100.0 900 800 700 600 500 400 300 200 100 0
/N NS N A
o =" OO0 MWT = D09 — — o o o g —
gEH TREFEEAEELSER w28 88 &
295 GEXen=IIacgas meg A <
X:partsperMillion: 3¢~~~ T T T T T

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_iime

Comment
Data_Format
Dim Size

Dim Title
Dim:units
Dimensions
Site
Spectrometer

Field strength
X_Acq:Duraticn
X Domain
x:E‘req

X _Offset

X _Points
X_Prescans
X_Resolution
X_Sweep
I?r_Doma in
Irr_Freq

Irr offset
clipped

scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Temp Get
X_90_Width
X_Acq_Time

X Angle

X_Atn

X_Pulse

Irr Atn Dec

Irr Atn_HNoe

Irr Noise
Decoupl ing
Initial_Wait
Hoe

Noe Time
Repetition_Time

= dioMe-TMS-0ONf-13Cc-5.jdf

delta

single pulse dec
s#168583
CHLOROFORM-D
8-0CT-2013 04:14:23
8-0CT-2013 07:42:21
8-0CT-2013 07:42:56

single pulse decoupled g
1D COMPLEX

32768

13c

[ppm]
X

EC3 400
JNM-ECS400

9.389766[T] (400[MHZ])
1.30351104([s]

13¢

100.52530333 [MHZ]
100 [ppm]

32768

4

0.76715883[Hz]
25.13826043[kHz]
1H

399.78219838 [MHz]
5 [ppm]

FALSE

1000

1000

9.5[us]
1.30351104([s]
30[deg]

4[dB]
3.16666667 [us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.30351104([s]

S24




abundance

MeO
MeO
1a
g (8
— <

OH

Si(t-Bu)Me,

0.91

6.00

9.49

2

JEOL
RESONRANCE

6.21

7.0
) o =
© > <
A &= o
™ N} o

X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_ﬁim&

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
x_E'req

X 0ffset

X Points

X Prescans
X_Resolution
X_sweep

ITr Domain
Irr:E‘req

Irr Offset

Tri Domain
Tri_ Freq
Tri_offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr Gain
Temp Get

X 90_width
X_Acq_Time
X_Angle

X _Atn

X Pulse
Irr_Mode
Tri_Mode

Dante Presat
Initial_Wait
Repetition Time

dimethoxy-TBS-0H-6 .jdf
delta

single_pulse.ex2
s#87860

CHLOROFORM-D
8-0CT-2013 01:04:18
§-0CT-2013 07:09:58
8§-0CT-2013 07:10:18

single_pulse
1D COMPLEX
13107

1H

[ppm]
X

ECS 400
JNHM-ECS400

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

1H

399.78219838 [MHz]
5[ppm]

16384

1

0.45794685[Hz]
7.5030012[kHz]

1H

399.78219838 [MHZz]
5[ppml]

1H

399.78219838 [MHZ]
5[ppml

FALSE

8

8

1.5[s]

36

22.2[dc]
10.7[us]
2.18365952([s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.683659852[s]

S25




abundance

MeO

MeO

1a

OH

Si(t-Bu)Me,

2

JEOL
RESONRANCE

51.087——

el
o
=r
vy

5

X : parts per Million :

1801)7001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0

E142.707—

119.225— ¢
1 800_

100.291 ——

77.321

56,830 <
55 670/

26701 ——

17.749——

0

-10.

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_fime

Comment

Data_ Format
Dim Size
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_sweep

ITr Domain
Irr:Freq

Irr Offset
clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain_
Temp_Get
X_90_Width

X_Acq Time
X_Angle

X_Atn

X:Pulse

Irr Atn Dec

Irr Atn Noe

Irr Hoise
Decoupl ing
Initial_wait
Hoe -

Noe Time
Repetition Time

dimethoxy-TBS-0H-13C-5.7
delta

single_pulse dec

s#88725

CHLOROFORM-D

8-0CT-2013 01:08:23
8-0CT-2013 07:12:57
8-0CT-2013 07:13:26

single pulse decoupled g
1D COMPLEX

32768

13c

[ppm]

X

ECS 400

= JNM-ECS400

9.389766[T] (400[MHZ])
1.30351104([s]

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.76715883[Hz]
25.13826043[kHz]
1H
399.78219838 [MHz]
5[ppml]

FALSE

54

54

22.4[dcC]

9.5 [us]
1.30351104([=s]
30[deg]

4[dB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.30351104([s]

S26



abundance

100 11.0 12.0 13.0 140 150 160 17

8.0 90

7.0

1.0 20 30 40 50 60

0

2

JEOL
RESONRANCE

] MeO ONf

] &

] MeO Si(t-Bu)Me, a

? :Zfi"

] %

- — [\

] [t} ol

] vy

E =

] =

4 ol

; : .

] L JL A_ML_JL_" |

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
Y | L
O 0 - og oo 0
Qe k2] & i
—~ DO o =) =)

X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
solvent
Creation_Time
Revision Time
Current_?ime

Comment

Data Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X _Domain
x_Freq

X offset

X Points

X Prescans
X_Resolution
X_sweep
ITr_Domain
Irr:!‘req

Irr offset

Tri Domain

Tri Freq
Tri_offset
Clipped

scans

Total_ Scans

Relaxation Delay
Recvr_Gain
Temp Get

%X 90_width

X Acq_Time

X Angle

X Atn

X Pulse

Irr Mode
Tri_Mode

Dante Presat
Initial_Wait
Repetition Time

dimethoxy-TBS-0NE-6.jdf
delta
single_pulse.ex2
S#93642
CHLOROFORM-D
8-0CT-2013 01:13:55
§-0CT-2013 07:17:58
8-0CT-2013 07:18:35

single_pulse
1D COMPLEX
13107

1H

[ppm]
X

ECS 400
JHM-ECS400

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

1H
399.78219838[MHz]
5[ppml]

16384

1

0.45794685[Hz]
7.5030012[kHz]

1H
399.78219838[MHz]
5[ppml]

1H

399.78219838[MHZ]
5 [ppm]

FALSE

8

8

1.5[s]

26

22.3[dc]
10.7[us]
2.18365952[s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.683659852([s]

S27




abundance

MeO

MeO

=

23"

Iiptabnmcniombopay

ONf

Si(t-Bu)Me,

EE TR NP S

mwmwmwﬂmemmmmem

2

JEOL
RESONRANCE

<
—
v
=
wy

X ! parts per Million"

[
o
ol
o
=
—

'147.370

13C

17001600150014001300120011001000 900 80.0 700 60.0 50.0 40.0 300 200

/1

//}lw{l\ H\ U

115.631
114.150

120.019
118.500
117.760
106.938

L)
ol
o
o))
(=)
—

103.916

95.6594

N

77.313

)
Q
(=}
o~
o~

76.679

26.495_
17.635— °

10.0

0

-10.

-4.680——

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_fime

Comment

Data_ Format
Dim Size
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_sweep

ITr Domain
Irr:Freq

Irr Offset
clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain_
Temp_Get
X_90_Width

X_Acq Time
X_Angle

X_Atn

X:Pulse

Irr Atn Dec

Irr Atn Noe

Irr Hoise
Decoupl ing
Initial_wait
Hoe -

Noe Time
Repetition Time

dimethoxy-TBS-0Nf-13C-5.
delta

single_pulse dec
s#96944

CHLOROFORM-D

8-0CT-2013 01:36:00
8-0CT-2013 07:22:23
8-0CT-2013 07:23:04

single pulse decoupled g
1D COMPLEX

32768

13c

[ppm]
X

ECS 400

= JNM-ECS400

9.389766[T] (400[MHZ])
1.30351104([s]

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.76715883[Hz]
25.13826043[kHz]
1H
399.78219838 [MHz]
5[ppml]

FALSE

292

292

22.6[dC]

9.5 [us]
1.30351104([=s]
30[deg]

4[dB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.30351104([s]

S28




abundance

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 90 100 11.0 120 130

0

2

JEOL
RESONRANCE

BnO OH

E a

] &

] < BnO SiMes

E 1b

E 00

B o~

3 %

3

e 5

] ERNES 2

:‘\I\I\\\\\'\\\\I\\\\‘\\I\I\\I\‘I\\\\I\I\‘\\\I\I\\I‘\\\I\\I\I‘\I\\\\I\\|\I\\I\\I\'\\\\\\\I\‘I\I\\

9.0 8.0 7.0 6.0 50 4.0 30 2.0 1.0 0
N /AN R YN
— 00 OIS 00 o WY o)) w3y D N Q) 00 =
[ s E N e e | o Oy = 0w o o 0 \O
SEacdadan o o SER=E S ¢ A ada
[ S e Sl il o N Yo o [FaRTeNTali g o — — oo

X : parts per Million : 1H

Filename
Author
Experiment
sample Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X _Domain
x_Freq

X offset

X Points

X Prescans

X Resolution
X_sweep

ITr Domain

Irr Freq

Irr offset
Tri:Domain
Tri_Freq

Tri offset
Clipped

Scans
Total_scans

Relaxation Delay
Recvr_Gain
'I‘emp_Eet

X 90_width

X _Acq_Time

X Angle

X _Atn

¥ _pulse

ITr Mode

Tr i:Mode
Dante_Presat
Initial_Wait
Repetition Time

¥msd01-192-04-7.3df
delta
single_pulse.ex2

1

CHLOROFORM-D
6-0CT-2013 22:00:28
9-0CT-2013 21:28:27
9-0CT-2013 21:29:16

single_ pulse
1D COMPLEX
13107

1H

[ppm]

X

ECS 300
JHM-ECS300

7.0586013[T]
2.90717696([s]
1H
300.52965592 [MHz]
5[ppml]

16384

1

0.34397631[Hz]
5.63570784 [kHz]
1H
300.52965592[MHz]
5 [ppm]

1H

(300 [MHz])

300.52965592[MHz]
5[ppml]

FALSE

g

g

1.5[s]
30

22.2[dc]
11.1[us]
2.907176961[s]
45[deg]

1[dB]
5.55[us]

off

off

FALSE

1[s]
4.407176961[s]

S29




abundance

0.4

0.5

0.4

0.3

02

0.1

0

BnO

BnO

OH

SiMe,
1b

2

JEOL
RESONRANCE

X parts p

2155.827

| ) 22 AN

oy

28.322
123.742

o~
—
T~
(o]
—

128.494
127.815

g

-
T~
(o]
—

o
[o2Y
[
O
—
—

-
ol
w
ol
[}
—

AN

77.421
77.000
76.570

<
[}
138}
) en
-

70.795

100 0O

-0.881

170.0160.0 150.0 1400 1300 1200 110.0 1000 90.0 &0.0 700 60.0 50.0 400 300 200 -10.

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_Time

Comment

Data_ Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_sweep

ITr Domain
Irr:E‘req

Irr Offset
clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain_
Temp_Get
X_90_Width

X_Acq Time
X_Angle

X_Atn

X:Pul se

Irr Atn Dec

Irr Atn Noe

Irr Hoise
Decoupl ing
Initial_wait
Hoe -

Noe Time
Repetition Time

¥msd01-192-04c-5.5df
delta
single_pulse dec

1

CHLORQFORM-D
6-0CT-2013 22:03:11
8-0CT-2013 07:56:54
8-0CT-2013 07:57:49

single pulse decoupled g
1D COMPLEX

26214

13c

[ppm]
X

ECS 300

= JNM-ECS300

7.0586013[T] (300[MHZ])
1.38412032([s]

13c

75.56823426 [MHz]
100 [ppm]

32768

4

0.72248054[Hz]
23.67424242[kHz]
1H

300.52965592 [MHz]
5[ppml]

FALSE

38

38

22.3[dcC]

9.4 [us]
1.38412032[=s]
30[deg]

4.6 [dB]
3.13333333[us]
24,298 [dB]
24,298 [dB]
WALTZ

TRUE

1[s]

TRUE

2[s]
3.38412032([s]

S30



16,0 180 200 220 240 260

14.0

6.0 80 100 120

4.0

2.0

abundance

: BnO ONf E
3 o Filename = diBn0-ONE-5.jdf
3 Wy Author = delta
.| =) H Experiment = single pulse.ex2
] — BnO S|M93 sample Id = S#1583§§
E 2b Solvent = CHLOROFORM-D
J [ Creation Time = 8-0CT-2013 03:01:47
4 \n Revision Time = 8-0CT-2013 06:56:58
] S Current_Time = 8-0CT-2013 06:57:42
E Comment = single_pulse
5 Data Format = 1D COMPLEX
E Dim Bize = 13107
] Dim Title = 1H
3 Dim Units = [ppm]
u Dimensions =X
E site = ECS 400
3 Spectrometer = JNM-ECS400
] Field Strength = 9.389766[T] (400[MHZ])
E X_Acq Duration = 2.18365952[s]
] X_Domain = 1H
3 X_E'req = 399%.78219838 [MHz]
E X 0ffset = 5[ppm]
3 X Points = 16384
- X Prescans =1
1 X_Resolution = 0.45794685[Hz]
= X_sweep = 7.5030012 [kHz]
] ITr Domain = 1H
—: — Irr_E‘req = 399.78219838 [MHZ]
] b Irr offset = 5[ppm]
3 = Tri:Domain = 1H
3 Tri Freq = 399.78219838 [MHZ]
| Tri Offset = 5[ppm]
J Clipped = FALSE
| Scans =38
| Total_gcans =8
- Relaxation Delay = 1.5[s]
] Recvr_Gain = 34
3 Temp_Get = 22.2[dc]
k| X 90 _Width = 10.7[us]
= X Acq Time = 2.18365952[s]
| X Angle = 45[deg]
3 X_Atn = 2.4[dB]
3 ¥ Pulse = 5.35[us]
i - ITr Mode = off
1 - Tri_Mede = off
4 Dante_Presat = FALSE
| Initial_Wait = 1[s]
e Repetition Time = 3.68365952[s]
1 W J\ A a N JJL,_
T rrrrrrrrrprrrrrrrrr[rrrrrrrror[rrrrrrrrr[rrrorrrrrr[rrrrrrr o rrrrrr et Tttt T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
N | | |
WV LN Q00 St 00O ST Oy o [ \D
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10.0
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-0.849

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain

Temp Get
X_90_Width
X_Acq_Time
X_2ngle

X _Atn

X_Pulse

Irr Atn Dec
Irr_Atn Noe

Irr Noise
Decoupl ing
Initial_Wait
Hoe

Noe Time
Repetition Time

dibenzyloxy-TMS-ONE£-13C-
delta

single_pulse_dec
s#112409

CHLOROFORM-D

8-0CT-2013 02:21:58
8-0CT-2013 06:47:10
8-0CT-2013 06:47:40

single pulse decoupled g
1D COMPLEX

32768

13¢

[ppm]

X

ECS 400
JNHM-ECS400

9.389766[T] (400[MHZ])
1.30351104([s]

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.76715883[Hz]
25.13826043[kHz]
1H

399.78219838 [MHz]
5[ppml

FALSE

660

660

22.5[dc]
9.5[us]
1.30351104([s]
30[deg]

4[dEB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.30351104([=s]
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Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Tri:Domain
Tri_Freq
Tri_Offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
'l‘emp_Eet
X_90_Width

X _Acq Time
X_Angle

X_Atn

X_Pulse

ITr Mode
Tri:Mode

Dante Presat
Initial_Wait
Repetition Time

3,5-diBn0-2-Br-0TBS-1H-2
delta

single_pulse.ex2
s#838820

CHLOROFORM-D

27-8EP-2013 21:56:00
19-NOV-2013 22:28:37
19-NOV-2013 22:28:58

single_pulse
1D COMPLEX
13107

X
ECS 400
JNHM-ECS400

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

1H

399.78219838 [MHz]
5[ppml]

16384

1

0.45794685[Hz]
7.5030012[kHz]

1H

399.78219838 [MHz]

399.78219838 [MHz]
5[ppml
FALSE

21.8[dcC]
10.7[us]
2.18365952([=s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.68365952([=s]
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abundance
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0.1

BnO OSi(t-Bu)Me,
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OBn

2

JEOL
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180017001600150014001300120011001000 90.0 80.0 700 60.0 500 40.0 300 200 10.0
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0
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-10.

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain

Temp Get
X_90_Width
X_Acq_Time
X_2ngle

X _Atn

X_Pulse

Irr Atn Dec
Irr_Atn Noe

Irr Noise
Decoupl ing
Initial_Wait
Hoe

Noe Time
Repetition Time

3,5-diBn0-2-Br-0TBS(koi)
delta

single_pulse_dec
s#839494

CHLOROFORM-D
27-8EP-2013 22:10:13
19-NOV-2013 22:30:18
19-NOV-2013 22:31:5%9

single pulse decoupled g
1D COMPLEX

26214

13¢

[ppm]

X

ECS 400
JNHM-ECS400

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

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.95846665[Hz]
31.40703518[kHz]
1H

399.78219838 [MHz]
5[ppml

FALSE

267

267

22.1[dc]
9.5[us]
1.04333312[s]
30[deg]

4[dEB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.04333312([s]
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2.0 3.0 4.0 50 6.0 7.0 8.0 90 100 11.0 120 130 14

1.0

abundance

1 BnO OH
3 o Filename = diBno-0H-5.jdf
= f.n Author = delta
J on Experiment = single pulse.ex2
3 Si(f.Bu)Me2 sample_Id = s#1546§§
J 8 Solvent = CHLOROFORM-D
— o5 OBn Creation Time = 8-0CT-2013 02:55:27
3 Revision Time = 8-0CT-2013 06:51:48
3 1c" Current_Time = 8-0CT-2013 06:52:11
j Comment = single_pulse
3 Data_Format = 1D COMPLEX
] Dim Size = 13107
1 Dim Title = 1H
E Dim Units = [ppm]
E Dimensions =X
7 Site = ECS 400
3 Spectrometer = JHNM-ECS400
3 g Field Strength = 9.389766[T] (400[MHZ])
3 O X_Acq:nuraticn = 2.183659852[s]
3] X_Domain = 1H
3 X_E'req = 399%.78219838 [MHz]
3 X 0ffset = 5[ppm]
] X Points = 16384
3 X Prescans =1
1 X_Resolution = 0.45794685[Hz]
| I X_sweep = 7.5030012 [kHz]
3 < Irr Domain = 1H
3 =t Irr_E‘req = 399.78219838 [MHZ]
] Irr offset = 5[ppm]
| Tri Domain = 1H
| Tri Freq = 399.78219838 [MHZ]
| Tri Offset = 5[ppm]
E Clipped = FALSE
| Scans =8
B Total_gcans =8
] Relaxation Delay = 1.5[s]
3 Recvr_Gain = 48
- Temp_Get = 22.2[dc]
E X 90 _Width = 10.7[us]
E X_Acq Time = 2.18365852[s]
| X Angle = 45[deg]
E " o X_Atn = 2.4[dB]
B ) [ X Pulse = 5.35[us]
3 o) — ITr Mede = off
3 Tri_ Mode = Off
= Dante Presat = FALSE
] ] Initial Wait = 1[s]
B Repetition Time = 3.68365952[s]
: | S U—
7\ rrrrrrryrrrrrrrrrrrrrrrrrrrrrrrrrrr[rrrrrrrrrprrrrr o r o rrrrrr e e T T T T
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
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X : parts per Million : 1H
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Filename
Author
Experiment
Sample Id
Solvent

Creation Time
Revision Time
Current_Time

le' '-13C-2.jdEf
delta
single_pulse dec
1

CHLOROFORM-D

8-0CT-2013 22:35:56
19-NOV-2013 0 3:02
19-Nov-2013 05 15:03

Comment = single pulse decoupled g
Data_Format = 1D COMPLEX

Dim Size = 26214

Dim Title 13¢

Dim Units [ppm]

Dimensions X

gite ECs 400

Spectrometer = JNM-ECS400

Field Strength 9.389766([T] (400([MHZ])
X_Acq:Duration 1.04333312[s]

X _Domain 13c

X:Freq 100.52530333 [MHz]

X offset 100 [ppm]

X Points 32768

X_Prescans 4

X:Ra solution

0.95846665[Hz]

X _Sweep 31.40703518[kHz]
I;r_Domain 1H

Irr Freq 399.78219838 [MHz]
Irr offset 5[ppm]

clipped FALSE

Scans 378
Total_Scans = 378
Relaxation Delay 2[s]

Recvr Gain 60

Temp_Get 22.9[dc]

X_90 Wldth 9.5 [us]
X_Acq_Time 1.04333312(s]
X _Angle 30[degl

X Atn 4[dB]

¥_Pulse 3.16666667 [us]
ITr_Atn Dec 23[dB]

Irr_Atn Noe 23[dB]

Irr Noise WALTZ
Decoupling = TRUE

Initial Wait = 1[s]

Noe - = TRUE

Noe Time = 2[s]

Repetition Time

3.04333312[s]
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X : parts per Million : 1H

Filename ¥msdl110370-02-6.5df
Author delta

Experiment single pulse.ex2
Sample_Id S#817611

solvent CHLOROFORM-D

24-MAR-2012 22:37:19
24-MAR-2012 22:46:18
9-0CT-2013 03:16:43

Creation Time
Revision Time
current Time

Comment single pulse
Data Format 1D COMPLEX
Dim_Size 13107

Dim Title in

Dim Units [ppm]
Dimensions X

Site ECAL00
sSpectrometer = DELTAZ_NMR

11.7473579IT]
1.74587904([s]

Field Strength (500[MHZ])

X_Acq_Duration

X Domain 1H

¥ Freq 500.15991521 [MHz]
X offset 5.0 [ppm]

X Points 16384

X Prescans 1

X Resolution 0.57277737[Hz]
X_sweep 9.38438438[kHz]
ITr _Domain 1H

Irr_Freq 500.15991521 [MHz]
Irr Offset 5.0 [ppm]

Tri Domain 1H

Tri_ Freq 500.15991521 [MHz]
Tri_offset = 5.0[ppm]

Scans =8

Total Scans =8

Relaxation Delay = 1.5[s]

Recvr Gain = 56

Temp_Get = 18.6[dc]

X 90 _width = 10[us]

¥ Acq_Time = 1.74587904[s]

X Angle 45 [deg]

X Atn 3.5[dB]

X Pulse 5[usl]

Irr Mode Qff

Tri_Mode of £

Dante Presat FALSE

Initial Wait 1[s]

Repetition Time = 3.24587904[s]
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abundance
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-10.0

109.923
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18429 ——
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Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain

Temp Get
X_90_Width
X_Acq_Time
X_2ngle

X _Atn

X_Pulse

Irr Atn Dec
Irr_Atn Noe

Irr Noise
Decoupl ing
Initial_Wait
Hoe

Noe Time
Repetition Time

3,5-dibenzyloxynonaflate|
delta

single_pulse_dec

1

CHLOROFORM-D
9-0CT-2013 04:59:51
9-0CT-2013 09:26:28
9-0CT-2013 09:28:41

single pulse decoupled g
1D COMPLEX

26214

13¢

[ppm]

X

ECS 400
JNHM-ECS400

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

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.95846665[Hz]
31.40703518[kHz]
1H

399.78219838 [MHz]
5[ppml

FALSE

810

810

22.6[dc]
9.5[us]
1.04333312[s]
30[deg]

4[dEB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.04333312([s]
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4.0 6.0 8.0 100 120 140 160 180 200 220 240 26.

2.0

JEOL
? RESONRANCE

t-Bu
oy Filename = tBu-oNf-6.jdf
ONf Eo\ -« Author = delta
00 o] Experiment = single_pulse.ex2
2o} Sample Id =1
sSolvent = CHLOROFORM-D
. Creation Time = 8-0CT-2013 21:15:24
t-Bu S|Me3 Revision Time = 8-0CT-2013 23:00:54
Current_ﬁim& = 8-0CT-2013 23:01:37
2d Comment = single_ pulse
Data Format = 1D COMPLEX
Dim Size = 13107
Dim Title = 11
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = JNM-ECS400

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

Field Strength
X_Acq _Duration

X_Domain 1H

X_E'req 399.78219838 [MHz]
X 0ffset 5[ppml

X Points 16384

X Prescans 1

X_Rescluticn 0.45794685([Hz]

X_Sweep 7.5030012[kHZ]
ITr Demain 1H
Irr_Freq 399.78219838 [MHZ]
Irr Offset 5[ppml]
Tri_Domain 1H
Tri_E‘req 399.78219838 [MHZ]
Tri_offset 5[ppml
Clipped FALSE
Scans 8
Total_ Scans 8
Relaxation Delay = 1.5[s]
Recvr Gain = 30
Temp Get = 22.6[dc]
X_90_width = 10.7[us]
X_Acq_Time = 2.18365952[s]
X _Angle = 45[deg]
X Atn = 2.4[dB]

a X Pulse = 5.35[us]

o Irr_dMode = off
Tri Mode = off

j J Dante Presat = FALSE

Initial_Wait = 1[s]

3.68365952[s]

L JU Repetition_Time

abundance
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1.1
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09
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01

JEOL
? RESONRANCE

Filename tBu-oNf-13C-5.5df
Author delta

Experiment single_pulse dec
Sample Id 1

solvent CHLOROFORM-D

Creation Time

8-0CT-2013 21:36:41

S||\/|e3 Revision Time 8-0CT-2013 23:11:37
Current_Time 8-0CT-2013 23:13:36
Comment single pulse decoupled g
Data Format 1D COMPLEX
Dim Size 26214
Dim Title 13¢
Dim Units [ppm]
Dimensions X
Site ECS 400
Spectrometer = JNM-ECS400

Field Strength
X_Rcq Duration

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

abundance

X_Domain 13c
X_Freq 100.52530333 [MHz]
X_offset 100 [ppm]
X_Points 32768
X_Prescans 4
X Resolution 0.95846665[HzZ]
X_Sweap 31.40703518[kHz]
ITr Domain 1H
Irr Freq 399.78219838 [MHz]
Irr Offset 5[ppml]
clipped FALSE
Scans 350
Total Scans = 350
Relaxation Delay = 2[s]
Recvr_Gain_ = 60
Temp_Get = 23[dc]
X_90_Width = 9.5[us]
X_Acq_Time = 1.043333121s]
X_Angle = 30[deg]
X_Atn = 4[dB]
X_Pulse 3.16666667[us]
Irr_Atn Dec 23[dB]
Irr_Atn_HNoe 23[dB]
Irr Hoise WALTZ
Decoupl ing TRUE
Initial wait 1[s]
Noe - TRUE
Noe Time = 2[s]

J Repetition Time = 3.04333312[s]
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Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Tri:Domain
Tri_Freq
Tri_Offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
'l‘emp_Eet
X_90_Width

X _Acq Time
X_Angle

X_Atn

X_Pulse

ITr Mode
Tri:Mode

Dante Presat
Initial_Wait
Repetition Time

2-TMS-4,6-I2phenol-1H-9.
delta

single_pulse.ex2

1

CHLOROFORM-D

17-AUG-2013 16:22:30
19-NOV-2013 22:24:28
19-NOV-2013 22:25:10

single_pulse
1D COMPLEX
13107

X
ECS 400
JNHM-ECS400

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

1H

399.78219838 [MHz]
5[ppml]

16384

1

0.45794685[Hz]
7.5030012[kHz]

1H

399.78219838 [MHz]

399.78219838 [MHz]
5[ppml
FALSE

24.6[dcC]
10.7[us]
2.18365952([=s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.68365952([=s]
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10.7[us]
2.18365952([=s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.68365952([=s]

S45




JEOL
? RESONRANCE

Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size

Dim Title
Dim:Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep

ITr Domain

Irr Freq

Irr _offset
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp Get
X_90_Width
X_Acq_Time
X_2ngle

X _Atn
X_Pulse

Irr Atn Dec
Irr_Atn Noe
Irr Noise
Decoupl ing
Initial_Wait
Hoe

Noe Time

E;l“ﬂ(33 )
Filename THSTMSIONE-9.jdf
Author delta
Experiment single_pulse_dec
Sample Id 1
Solvent CHLOROFORM-D

19-NOV-2013 12:08:32
19-NOV-2013 21:24:13
19-NOV-2013 21:25:12

single pulse decoupled g
1D COMPLEX

26214

13¢

[ppm]

X

ECS 400
JNHM-ECS400

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

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.95846665[Hz]
31.40703518[kHz]
1H

399.78219838 [MHz]
5[ppml

FALSE

382

382

19.9[dc]
9.5[us]
1.04333312[s]
30[deg]

4[dEB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]

0 01 02 03 0405 06 07 0809 1011 121314151617 1819 20 21 22

m Repetition_Time = 3.04333312[s]
- L it sl | J L Lu‘ .

abundance

160.0 150.0 140.0 130.0 1200 11001000 900 800 700 600 500 400 300 200 100 O -lG.

))1 H\’I IIHQ i /‘\

0199 ——

o o 0 TRMOT O — N O\
oooon T QRNLT D = -
5 8 & THoamas T Ml
< 8w XN T— O )
wooF @ R =T Mo
— e e DU 0 O

X : parts per Million : 13C

S46




abundance

4.0 6.0 g0 100 120 140 160 180 200 220 240 260

2.0

2

JEOL
RESONRANCE

4 SiMe3 o

E 3

E ONf %

3 SiMe,

é MeO 2e

E =

g =t

| [an}

E 5e (3

| — — ol

:‘\\I\\I\I\‘\\\I\\I\\‘\I\\I\\\\‘I\I\\I\\\‘\\\\\\I\\|\I\\\\\I\‘I\\I\I\\I‘\\\\I\I\\|\\I\\\\\\‘I\\I\

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
T — OO DM O o0 — o
= QO DD e — O O 34} [=ye))
LF T T TASSG % et T @
[ S L Ll ol S Vo] o — [N

X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_ﬁim&

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
x_E'req

X 0ffset

X Points

X Prescans
X_Resolution
X_sweep

ITr Domain
Irr:E‘req

Irr Offset

Tri Domain
Tri_ Freq
Tri_offset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr Gain
Temp Get

X 90_width
X_Acq_Time
X_Angle

X _Atn

X Pulse
Irr_Mode
Tri_Mode

Dante Presat
Initial_Wait
Repetition Time

Ar-TMS-ON£-5 .jdf
delta
single_pulse.ex2
s#162362
CHLOROFORM-D
8-0CT-2013 03:08:20
8-0CT-2013 06:39:57
8-0CT-2013 06:40:35

single_pulse
1D COMPLEX
13107

1H

[ppm]
X

ECS 400
JNHM-ECS400

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

1H

399.78219838 [MHz]
5[ppm]

16384

1

0.45794685[Hz]
7.5030012[kHz]

1H

399.78219838 [MHZz]
5[ppml]

1H

399.78219838 [MHZ]
5[ppml

FALSE

8

8

1.5[s]

48

22.3[dc]
10.7[us]
2.18365952([s]
45[deg]
2.4[dB]
5.35[us]

off

off

FALSE

1[s]
3.683659852[s]

S47




abundance

13

02 0.3 0.4 05 0.6 0.7 08 0.9 1.0 1.1 12

01

MeO

E;i“ﬂ€33
ONf
ESihAEB3
2e

2

JEOL
RESONRANCE

i

170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 800 70.0 600 300 40.0 300 20.0

&l
e
ool
[
wy

5

X : parts per Million : 13

/I J

)
v
o
o
&

C

136.633

=+
<t
IS
wy
o
—

Nl
o
<
[
o
—

128.436
118.515

o
=
O
vy
=
=

114.669

=
O
o
<
=
=

[
0
N
o
—
—

[l
o
\o
—
—
—

110.014

77.321

76.687

55380

10.0

0 -10.

0.426 ——

Filename
Author
Experiment
Sample Id
solvent
Creation Time
Revision Time
Current_Time

Comment

Data_ Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Req Duration
X _Domain
X_Freq
X_offset
X_Points
X_Prescans
X_Resolution
X_sweep

ITr Domain
Irr:E‘req

Irr Offset
clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain_
Temp_Get
X_90_Width

X_Acq Time
X_Angle

X_Atn

X:Pul se

Irr Atn Dec

Irr Atn Noe

Irr Hoise
Decoupl ing
Initial_wait
Hoe -

Noe Time
Repetition Time

Ar-TMS-ONf-13C-5.jdf
delta
single_pulse dec

1

CHLORQFORM-D
8-0CT-2013 06:36:46
8-0CT-2013 08:29:57
8-0CT-2013 08:30:52

single pulse decoupled g
1D COMPLEX

32768

13c

[ppm]
X

ECS 400

= JNM-ECS400

9.389766[T] (400[MHZ])
1.30351104([s]

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.76715883[Hz]
25.13826043[kHz]
1H

399.78219838 [MHz]
5[ppml]

FALSE

1000

1000

22.4[dcC]

9.5 [us]
1.30351104([=s]
30[deg]

4[dB]
3.16666667[us]
23[dB]

23[dB]

WALTZ

TRUE

1[s]

TRUE

2[s]
3.30351104([s]

S48




10.0 20.0 30.0 40.0

abundance
0

2

JEOL
RESONANCE

X : parts per Million : 1H

1 Me OH

? g

1 Me SiMej o

i 1h

— o0

i °

i 2 3

i = &

] k | 1 L

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
[ o] [} \0 O
=T o T =T —
o & - " a
[ 0 (o] — (o)

Filename
Author
Experiment
sample Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment

Data Format
Dim Size
Dim Title
Dim units
Dimensions
Site
Spectrometer

Field Strength
X_Req_Duration
X _Domain
X_Freq

X _offset

X Points
X_Prescans

X Resolution
X_Sweep

ITr Domain
Irr Freq

Irr:o ffset

Tri Domain

Tr i:l!‘ req

Tri offset
Clipped

scans
Total_gcans

Relaxation Delay
Recvr_Gain
'l‘emp_Eet

X 90_width

X Acq Time

X Angle

X_Atn

X Pulse

Irr Mode
Tri_Mode
Dante_Presat
Initial_Wait
Repetition Time

4,5-Me2C6H2-2TMS-10H_y£-
delta

single_pul se.ex2
SH#374535

CHLOROFORM-D
22-APR-2013 09:13:06
8-0CT-2013 05:46:40
8-0CT-2013 05:47:16

single_ pulse
1D COMPLEX
13107

1H

[ppm]
X

ECS 400
JHHM-ECS400

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

1H
399.78219838[MHz]
5 [ppm]

16384

1
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