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General Remarks: All reactions were monitored by thin-layer chromatography using Merck 60 F254
precoated silica gel plates (0.25 mm thickness). Specific optical rotations were measured using a JASCO
P-1020 polarimeter. FT-IR spectra were recorded on a SHIMADZU IR Affinity-IS. 'H and ?C NMR
spectra were recorded on a JEOL ECX 500 FT-NMR spectrometer (500 MHz for '"H NMR, 125 MHz
for *C NMR) instrument. Data for "H NMR are reported as chemical shift (5 ppm), multiplicity (s =
singlet, d = doublet, t = triplet, dd = doubledoublet, tt = tripletriplet, ddd = doubledoubledoublet, dt =
doubletriplet, q = quartet, quint = quintet, sext = sextet, m = multiplet, br = broad), coupling constant
(Hz), integration, and assignment. Data for >°C NMR are reported as chemical shift. The high-resolution
mass spectra were recorded on a BRUKER impact II. Preparative thin layer chromatography was
performed using Merck 60 F254 precoated silica gel plates (0.25 mm thickness). Flash chromatography
was performed using silica gel 60N of Kanto Chemical Co. Int., Tokyo, Japan. Oil baths were used for

reactions performed at temperatures in excess of room temperature.

S1



Step 1 (PIFA treatment) was carried out in (CF3),CDOD.
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Figure S1. '"H-NMR of 12 and iodonium salt 15 in (CF3),CDOD.

The structure elucidation of 15 by 2D-NMR and NOE was carried out before deuteration on aromatic

protons (see page S 91-S99).
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Figure S2. Kinetic study (NMR monitoring from intermediate 15 to indole 9).
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Synthesis of hydroxylamine 7.

MeO NO: g MeO NHOH
THF
O,
OMe 93% OMe
6 7

To a solution of known nitro compound 6 (1.42 g, 6.72 mmol)" in THF (269 mL) and H,O (26.9
mL), freshly prepared Al(Hg) (from 2.8 g of Al) was added at room temperature under Ar atmosphere.
The reaction mixture was vigorous stirred for 2 h at room temperature before being quenched with
saturated aqueous NaHCOj3. The resulting mixture was filtrated by Celite pad. The filtrate was extracted
three times with 10% MeOH/CHCIs. The combined organic layer was washed with brine, dried over
MgSO, and concentrated under reduced pressure. Flash chromatography (50% EtOAc/n-hexans)
provided hydroxylamine 7 (1.22 g, 93%) as a pale yellow solid.

N-(3,5-Dimethoxyphenethyl)hydroxylamine (7); 'H NMR (500 MHz, CDCl;) 6 6.38 (d, J= 1.5 Hz, 2H),
6.33 (t,J = 2.0 Hz, 1H), 3.78 (s, 6H), 3.17 (t,J = 7.3 Hz, 2H), 2.82 (t, J = 7.0 Hz, 2H); "C NMR (125
MHz, CDCl3) 6 161.0, 141.7, 106.9, 98.4, 55.4, 54.8, 33.7; IR (neat) vmax 3289, 2909, 2835, 1593, 1460,
1425, 1341, 1202, 1144, 1053, 980, 918, 820 cm '; HRMS (ESI) calculated for CioH;sNOs [M+H]":
198.1125, found: 198.1123; mp: 43-45 °C.

Synthesis of N-hydroxyamide 8.

0]
Me,
MeO. N YNJ
N.__N Cl- MeO OMe
OMe (DMT-MM)
p-methoxybenzoic acid
MeO NHOH 10 mol% N-methylmorpholine OMe
93% Ho N
OMe O
7 8

To a solution of p-methoxybenzoic acid (771 mg, 5.07 mmol) and N-methylmorpholine (NMM, 56
pL, 0.507 mmol) in CH3CN (15 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 1.68 g, 6.08 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C

before an addition of the solution of hydroxylamine 7 (1.0 g, 5.07 mmol) in CH3CN (10 mL). The
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reaction mixture was stirred for 3 h at —20 °C under Ar atmosphere. The resulting mixture was quenched
with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times with EtOAc.
The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQ4, and
concentrated under reduced pressure. Flash chromatography (SiO,, 2% CH3;CN/CHCIl;) provided N-
hydroxyamide 8 (1.57 g, 93%) as a white solid.

N-(3,5-Dimethoxyphenethyl)-N-hydroxy-4-methoxybenzamide (8); "H NMR (500 MHz, CDCls) 6 8.60
(br. s, 1H), 7.10 (d, J = 8.5 Hz, 2H), 6.79 (d, J = 8.5 Hz, 2H), 6.33 (t, /=2.3 Hz, 1H), 6.22 (d, /= 2.5
Hz, 2H), 3.88 (t, J = 6.8 Hz, 2H), 3.81 (s, 3H), 3.73 (s, 6H), 2.94 (t, J = 6.8 Hz, 2H); °C NMR (125
MHz, CDCls) 6 167.9, 161.6, 161.0, 140.2, 129.6, 124.2, 113.7, 107.1, 99.1, 55.5, 55.4, 52.6, 33.8; IR
(neat) vmax 2841, 1591, 1499, 1431, 1429, 1356, 1308, 1267, 1256, 1204, 1150, 1069, 1024, 974, 918,

868, 837, 797, 756, 725 cm'; HRMS (ESI) calculated for Ci;sHaNOs [M+H]": 332.1492, found:
332.1484.; mp: 95-96 °C.

Synthesis of boron complex 12.

MeO OMe MeO OMe
BF3-Et,O
OMe OMe
CH,Cl, N
HO,N quant. O\’+\
0] F /_B\‘O
8 F 12

To a solution of N-hydroxyamide 8 (1.5 g, 4.53 mmol) in CH>Cl» (20 mL), BF3-Et,O (1.1 mL, 9.06
mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for 1 h
at room temperature. Excess BF;-Et,O and the solvent were removed from the reaction vessel under
reduced pressure. Obtained white solids were collected by filtration and washed with cold Et;O. Desired
pure boron complex 12 (1.72 g) was obtained in quantitative yield as colorless crystals. Recrystallization
to measure X-ray diffraction was performed with hot Et,O. The relevant crystallographic data for the 12
have been deposited at Cambridge Crystallographic Data Centre (CCDC) with CCDC No. 1963790.

Boron complex 12; 'H NMR (500 MHz, CDCl;) § 7.11 (d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H),
6.28 (s, 3H), 4.13 (t, J= 6.3 Hz, 2H), 3.82 (s, 3H), 3.70 (s, 6H), 3.08 (t, J = 6.0 Hz, 2H); "C NMR (125
MHz, CDCl3) 0 163.5, 162.8, 161.3, 138.4, 130.4, 114.5, 113.9, 106.6, 100.2, 55.7, 55.4, 52.4, 32.9; IR
(neat) vmax 2968, 2839, 1595, 1528, 1456, 1360, 1308, 1261, 1165, 1152, 1124, 1096, 1038, 1018, 988,

934, 880, 841,826, 762, 689 cm'; HRMS (ESI) calculated for C;sH22NOs [M—BF,+H, ]*: 332.1492,
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found: 332.1484; mp: 125-127 °C.

Synthesis of boron complex 13.

MeO OMe MeO OMe
BFsEtzo
CH,CI, N
HO™ N 97% Q N
0 F /_Q—O
10 F 13

To a solution of N-hydroxyamide 10 (794.0 mg, 2.64 mmol) in CH>Cl» (8.8 mL), BF3-Et,O (651.6 uL,
15.28 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for
1 h at room temperature. Excess BF3;-Et;O and the solvent were removed from the reaction vessel under
reduced pressure to provide boron complex 13 (891.8 mg, 97%). Obtained materials was enough pure,

then it was employed to the next reaction without further purification.

Boron complex 13; "H NMR (500 MHz, CDCl3) 6 7.53 (t, J= 7.5 Hz, 1H), 7.36 (t, J = 8.0 Hz, 2H), 7.10
(d, J=8.0 Hz, 2H), 6.31 (t, /= 2.3 Hz, 1H), 6.27 (d, /= 2.0 Hz, 2H), 4.13 (t, J = 6.0 Hz, 2H), 3.71 (s,
6H), 3.08 (t, J = 6.0 Hz, 2H); "C NMR (125 MHz, CDCl3) 6 163.1, 161.4, 138.3, 133.3, 129.1, 128.3,
122.2, 106.6, 100.3, 55.5, 52.4, 32.9; IR (neat) vmax 3022, 2940, 2851, 1595, 1470, 1462, 1431, 1356,
1298, 1261, 1204, 1150, 1067, 1040, 988, 939, 826, 785, 692 cm'; HRMS (ESI) calculated for

C17H20NOs [M-BF>+H,]™: 302.1387, found: 302.1367; mp: 92-94 °C.

Synthesis of boron complex 14.

MeO OMe MeO OMe
BF3Et20
NO, NO,
CH.Cl, N
HO,N quant. O\q.\
(0] F«_B\“O
1 F 14

To a solution of N-hydroxyamide 11 (46.9 mg, 0.136 mmol) in CH,Cl, (4.5 mL), BF3-Et,O (33.4 puL,
0.271 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for
1 h at room temperature. Excess BF3;-Et;O and the solvent were removed from the reaction vessel under
reduced pressure to provide boron complex 14 (53.9 mg, quant.). Obtained materials was enough pure,

then it was employed to the next reaction without further purification.
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Boron complex 14; 'H NMR (500 MHz, CDC1;) § 8.19 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H),
6.33 (t,J=2.3 Hz, 1H), 6.22 (d, J= 2.0 Hz, 2H), 4.12 (t, /= 5.5 Hz, 2H), 3.72 (s, 6H), 3.10 (t, /= 5.8
Hz, 2H); °C NMR (125 MHz, CDCl;) § 161.6, 161.3, 150.3, 138.0, 129.7, 127.9, 124.1, 106.7, 100.2,
55.5,52.9,32.9; IR (neat) vmax 2361, 1589, 1522, 1456, 1433, 1356, 1314, 1209, 1163, 1123, 1067, 1034,

995, 937, 856, 835, 754, 704 cm™'; HRMS (ESI) calculated for Ci7H19N,Os [M—BF2+H,]": 347.1238,
found: 347.1233; mp: 176179 °C.

General protocol of our discovered indole synthesis; Method A (Table 1, entry 1)

MeO A N OMe
1) PIFA, HFIP N /©/
OMe
ﬁ 2) sat. aqueous NaHCO3 OMe : H0:C
N
) quant.
Q + 9, 77%

To a solution of boron complex 12 (20.0 mg, 0.0528 mmol) in 1,1,1,3,3,3-hexafluoroisopropanol
(HFIP, 3.6 mL), [bis(trifluoroacetoxy)iodo]benzene (PIFA, 22.6 mg, 0.0528 mmol) was added at 0 °C

MeO OMe

under Ar atmosphere. The reaction mixture was stirred for 5 min (Time A) before an addition of
saturated aqueous NaHCOs (5 mL). The resulting mixture was stirred for 15 min (Time B) at 0 °C. The
aqueous layer was extracted three times with CH,Cl,. The combined organic layer was washed with
saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure. PTLC (Si0», 5%
MeOH/CHCIs) provided 5,7-dimethoxyindole (9, 7.2 mg, 77%) as a pale yellow oil. The aqueous layer
was acidified with aqueous 1M HCI, then extracted three times with CH,Cl,. The combined organic
layer was washed with saturated aqueous NaCl, dried over MgSQOs, and concentrated under reduced

pressure to provide p-methoxybenzoic acid (8.2 mg, quant.).

3,5-Dimethoxyindole (9) (identified with reported data’?); "H NMR (500 MHz, CDCls) § 8.33 (br s,
1H), 7.14 (t, J = 2.8 Hz, 1H), 6.73 (d, J= 2.0 Hz, 1H), 6.48 (t,J = 2.5 Hz, 1H), 6.39 (d, J = 1.5 Hz, 1H),
3.94 (s, 1H), 3.88 (s, 1H); *C NMR (125 MHz, CDCL3) § 155.1, 146.6, 128.6, 124.1, 121.9, 102.8, 94.2,
93.8, 55.9, 55.5.
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Method B (Table 1, entry 2)

MeO OMe
MeO
1) PIFA, HFIP; \ o+ OMe
OM evaporation N
e
H
2) Et;N, THF OMe HOC
. quant.
o 9, 98%
F-B-0
F 12

To a solution of boron complex 12 (20.0 mg, 0.0528 mmol) in 1,1,1,3,3,3-hexafluoroisopropanol
(HFIP, 3.6 mL), [bis(trifluoroacetoxy)iodo]benzene (PIFA, 22.6 mg, 0.0528 mmol) was added at 0 °C
under Ar atmosphere. The reaction mixture was stirred for 5 min (Time A) before removal of solvent.
The residue was dissolved to THF (3.6 mL) and the resulting mixture was cooled at 0 °C. Et;N (73.2
uL, 0.528 mmol) was added to the resulting mixture and the reaction mixture was stirred for 2 h (Time
B) at 0 °C under Ar atmosphere. The resulting mixture was quenched with saturated aqueous NaHCO:s.
The aqueous layer was extracted three times with CH,Cl,. The combined organic layer was washed with
saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure. Flash
chromatography (SiO», 10% n-hexanes/CHCI;) provided 5,7-dimethoxyindole (9, 9.2 mg, 98%) as a
pale yellow oil. The aqueous layer was acidified with aqueous 1M HCI, then extracted three times with
CH,Cl,. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQO4, and

concentrated under reduced pressure to provide p-methoxybenzoic acid (8.2 mg, quant.).

Synthesis of "*0-enrich nitro compound S2.

MeO Br NaN'80, MeO N80,
\©/\/ — \©/\/
51%

OMe OMe
S1 S2

To a solution of known compound S1(739.0 mg, 3.02 mmol)*¥ in DMF (10 mL), fleshly prepared
80-enrich NaN'*0, (208.0 mg, 3.02 mmol) ¥ in DMF (8 mL) was slowly added at —78 °C under Ar
atmosphere. The reaction mixture was slowly warmed up to room temperature, and stirred for 14 h at
room temperature before an addition of H,O (50 mL). The aqueous layer was extracted three times with
EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQO4, and
concentrated under reduced pressure. Flash chromatography (SiO», 10% EtOAc/n-hexanes) provided

'80-enrich nitro compound S2 (325.3 mg, 51%) as a pale yellow oil.
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Synthesis of '*0-enrich hydroxylamine S3.

H
N

MeO N0, aHg) MO Neon
THF
91%

OMe OMe
S2 S3

To a solution of nitro compound S2 (150.0 mg, 0.71 mmol) in THF (28 mL) and H>O (2.8 mL), freshly
prepared Al(Hg) (from 300.0 mg of Al) was added at room temperature under Ar atmosphere. The
reaction mixture was vigorous stirred for 8 h at room temperature before being quenched with saturated
aqueous NaHCO;. The resulting mixture was filtrated by Celite pad. The filtrate was extracted three
times with 10% MeOH/CHCIls. The combined organic layer was washed with brine, dried over MgSOs
and concentrated. Flash chromatography (50% EtOAc/n-hexans) provided '®O-enrich hydroxylamine
S3 (128.8 mg, 91%) as colorless oil.
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Synthesis of '*O-enrich N-hydroxyamide S4.
MeO OMe
H DMT-MM
MeO N p-methoxybenzoic acid
\©/\/ '80H 10 mol% N-methylmorpholine OMe
OMe 76% H180~ N
S3 (0]
S4

To a solution of p-methoxybenzoic acid (97.9 mg, 0.644 mmol) and N-methylmorpholine (NMM, 7.1
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pL, 0.0644 mmol) in CH3;CN (5 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 213.8 mg, 0.773 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S3 (127.0 mg, 0.644 mmol) in CH3CN (3 mL). The
reaction mixture was stirred for 1 h at =20 °C under Ar atmosphere. The resulting mixture was quenched
with excess amount of aqueous 1M HCI at —20 °C. The aqueous layer was extracted three times with
EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSOs, and
concentrated under reduced pressure. Flash chromatography (SiO,, 2% CH3;CN/CHCIl;) provided N-
hydroxyamide S4 (163.0 mg, 76%) as a pale yellow solid.

3000000-—

‘ MeO OMe

ESI-MS (M+H)
3
Me
2000000 . / 0o
’ H180/N

] o)

] S4
1000000~

g
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330 335 340
_ _ m/z
Synthesis '®0-enrich boron complex 16.
MeO OMe MeO OMe
OMe BFy 0 OMe
CH,Cls
(0] F’_Eﬁ'o
S4 F 16

To a solution of N-hydroxyamide S4 (160.0 mg, 0.483 mmol) in CH>Cl, (10 mL), BF3-Et,O (120.0 pL,
0.966 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for
1 h at room temperature. Excess BF3;-Et;O and the solvent were removed from the reaction vessel under
reduced pressure. Obtained white solids were collected by filtration and washed with cold Et;O. Desired

pure boron complex 16 (136.1 mg, 74%) was obtained as colorless crystals.
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The key indole synthesis using '*0-enrich boron complex 16 to confirm origin of oxygen in recovered

p-methoxybenzoic acid.

MeO OMe
MeO
1) PIFA, HFIP; N\ o+ OMe
OMe evaporation H H'%0

N 2) E3N, THF OMe

180/ + O
B 9, 76% %

F-B o 87%

F 16

To a solution of boron complex 16 (20.0 mg, 0.0525mmol) in 1,1,1,3,3,3-hexafluoroisopropanol (HFIP,
3.5 mL), [bis(trifluoroacetoxy)iodo]benzene (PIFA, 22.6 mg, 0.0525 mmol) was added at 0 °C under Ar
atmosphere. The reaction mixture was stirred for 5 min before removal of solvent. The residue was
dissolved to THF (3.5 mL) and the resulting mixture was cooled at 0 °C. Et;N (73.1 pL, 0.525 mmol)
was added to the resulting mixture and the reaction mixture was stirred for 2 h at 0 °C under Ar
atmosphere. The resulting mixture was quenched with saturated aqueous NaHCOs. The aqueous layer
was extracted three times with CH»>Cl,. The combined organic layer was washed with saturated aqueous
NaCl, dried over MgSQOs, and concentrated under reduced pressure. Flash chromatography (SiO,, 10%
n-hexanes/CHCIs) provided 5,7-dimethoxyindole (9, 7.1 mg, 76%) as a pale yellow oil. The aqueous
layer was acidified with aqueous 1M HCI, then extracted three times with CH>Cl,. The combined
organic layer was washed with saturated aqueous NaCl, dried over MgSQs, and concentrated under

reduced pressure to provide ®*O-enrich p-methoxybenzoic acid (7.0 mg, 87%).
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Synthesis of O-benzoylhydroxylamine 21 followed by PIFA oxidation.

MeO OMe MeO OMe
PIFA, HFIP  MeO N
BPO 0°C;
o N
pH 10.5 buffer EtsN/THF
NH 42% L NH OMe
2 Ph” 0 5o, 9

with complex mixture

A solution of benzoyl peroxide (BPO, 267.3 mg, 1.10 mmol) in CH,Cl, (5.5 mL) was added quickly
to a mixture of 3,5-dimethoxyphenethylamine (200.0 mg, 1.10 mmol) and a pH 10.5 buffer solution (5.5
mL) at room temperature. TLC was used to monitor the consumption of starting material. After the
reaction was complete, the aqueous layer was extracted twice with CH,Cl,. The combined organic layer
was washed with brine, dried over MgSOs and concentrated under reduced pressure. Flash

chromatography (CHCls) provided O-benzoylhydroxylamine 21 (140.0 mg, 42%) as a pale yellow oil.

O-Benzoyl-N-(3.5-dimethoxyphenethyl)hydroxylamine (21); 'H NMR (500 MHz, CDCl;) 6 8.00 (d, J
= 7.0 Hz, 2H), 7.81 (brs, 1H), 7.57 (t,J=7.5 Hz, 1H), 7.46 (t, J= 7.8 Hz, 2H), 6.39 (d, /= 2.5 Hz, 2H),
6.33 (t,J = 2.0 Hz, 1H), 3.77 (s, 6H), 3.42 (t, J = 6.8 Hz, 2H), 2.90 (t, J = 7.0 Hz, 2H); "C NMR (125
MHz, CDClz) 6 166.8, 161.1, 141.1, 133.5, 129.5, 128.7, 107.0, 106.9, 98.6, 55.4, 53.5, 34.2; IR (neat)
vmax 1717, 1593, 1452, 1429, 1346, 1285, 1267, 1204, 1148, 1065, 1024, 924, 829, 754, 708 cm';
HRMS (ESI) calculated for C7H20NO4 [M+H]": 302.1387, found: 302.1383.

To a solution of O-benzoylhydroxylamine 21 (40.0 mg, 0.133 mmol) in 1,1,1,3,3,3-
hexafluoroisopropanol (HFIP, 9.0 mL), [bis(trifluoroacetoxy)iodo]benzene (PIFA, 57.1 mg, 0.133
mmol) was added at 0 °C under Ar atmosphere. The reaction mixture was stirred for 5 min before
removal of solvent. The residue was dissolved to THF (9.0 mL) and the resulting mixture was cooled at
0 °C. EtsN (185.0 pL, 1.33 mmol) was added to the resulting mixture and the reaction mixture was
stirred for 2 h at 0 °C under Ar atmosphere. The resulting mixture was quenched with saturated aqueous
NaHCOs. The aqueous layer was extracted three times with CH>Cl,. The combined organic layer was
washed with saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure.
Flash chromatography (SiO,, 5% EtOAc/n-hexanes) provided 5,7-dimethoxyindole (9, 1.2 mg, 5%) as

a pale yellow oil.
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Substrate scope;

Synthesis of 4-bromo-5,7-dimethoxy indole (22).

Br MoNO Br Br
MeO CHO AC%NH24 MeO X NO2 NaBH, MeO NO,
AcOH E'[OH/‘I't HF
Y uant.
OMe 85% OMe q OMe
S6 S7 s8
DMT-MM
Br p-methoxybenzoic acid Br OH
Al(Hg) MeO NHOH 10 mol% N-methylmorpholine  MeO N__O
THF 76%
83% 6% PMP
OMe OMe
S9 S10
MeO OMe
Br
BF3-Et,0 Br Mehod B MeO
A\
CHCl, OMe 78%
o N
84% N N
o+ OMe
F-B-O 22
F S11

To a solution of 2-bromo-3,5-dimethoxybenzaldehyde (S6, 1.0 g, 4.31 mmol) and MS 3A in acetic

acid (3.5 mL), ammonium acetate (332.0 mg, 4.31 mmol) and nitromethane (11.6 mL, 21.6 mmol) were

added at room temperature under Ar atmosphere. The reaction mixture was stirred for 2 h at 100 °C in

before removal of MS 3A by Celite filtration. The resulting mixture was quenched with saturated

aqueous NaHCOs. The aqueous layer was extracted three times with CH>Cl,. The combined organic

layer was washed with saturated aqueous NaCl, dried over MgSQOs, and concentrated under reduced

pressure. Recrystallization with MeOH provided pure nitrostyrene derivative S7 (1.06 g, 85%) as yellow

crystals.

(E)-2-Bromo-1,5-dimethoxy-3-(2-nitrovinyl)benzene (S7); '"H NMR (500 MHz, CDCls) 6 8.44 (d, J =
14.0 Hz, 1H), 7.50 (d, J = 14.0 Hz, 1H), 6.65 (d, /= 3.0 Hz, 1H), 6.59 (d, J = 3.0 Hz, 1H), 3.91 (s, 3H),
3.85 (s, 3H); C NMR (125 MHz, CDCl5) 6 160.0, 157.7, 139.3, 138.4, 131.8, 107.6, 103.9, 102.7, 56.7,
55.9; IR (neat) vmax 3098, 1632, 1574, 1470, 1450, 1325, 1204, 1165, 1080, 970, 957, 829, 768, 658 cm™

' HRMS (ESI) calculated for C1oH;1BrNO4 [M+H]": 287.9866, found: 287.9849; mp: 176178 °C.
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To a solution of NaBH4 (289.0 mg, 7.64 mmol) in EtOH (19 mL), a solution of S7 (1.05g, 3.82 mmol)
in THF (19 mL) was slowly added at 0 °C under Ar atmosphere. The reaction mixture was stirred for 1
h at 0 °C. The resulting mixture was quenched with excess amount of 1M HCI/H,O at 0 °C followed by
an addition of EtOAc. The aqueous layer was extracted three times with EtOAc. The combined organic
layer was washed with saturated aqueous NaCl, dried over MgSQOs, and concentrated under reduced
pressure. Flash chromatography (SiO., 15% EtOAc/n-hexanes) provided nitroethane S8 (1.13 g, quant.)

as a white solid.

2-Bromo-1,5-dimethoxy-3-(2-nitroethyl)benzene (S8); 'H NMR (500 MHz, CDCls) 6 6.42 (s, 2H), 4.64
(t, J=7.0 Hz, 2H), 3.87 (s, 3H), 3.79 (s, 3H), 3.44 (t, J = 7.5 Hz, 2H); "C NMR (125 MHz, CDCl3) 6
160.0, 157.2, 136.9, 107.4, 104.6, 99.0, 74.5, 56.5, 55.7, 34.5; IR (neat) vmax 3098, 2955, 2843, 1543,
1420, 1333, 1325, 1236, 1207, 1161, 1090, 1030, 949, 827, 723 ¢cm'; HRMS (ESI) calculated for
C1oH;3BrNO4 [M+H]™: 290.0022, found: 290.0013; mp : 72-73 °C.

To a solution of S8 (20.0 mg, 0.069 mmol) in THF (2.8 mL) and H>O (0.28 mL), freshly prepared
Al(Hg) (from 40.0 mg of Al) was added at room temperature under Ar atmosphere. The reaction mixture
was vigorous stirred for 8 h at room temperature before being quenched with saturated aqueous NaHCO:.
The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with 10%
MeOH/CHCI;. The combined organic layer was washed with brine, dried over MgSO, and concentrated.
Flash chromatography (5% CH3;CN/CHCIs) provided hydroxylamine S9 (15.8 mg, 83%) as a pale

yellow solid.

N-(2-Bromo-3.5-dimethoxyphenethyl)hydroxylamine (S9); '"H NMR (500 MHz, CDCl3) 6 6.46 (d, J =
2.5Hz, 1H), 6.37 (d, /= 2.5 Hz, 1H), 3.86 (s, 3H), 3.79 (s, 3H), 3.19 (t, /= 7.0 Hz, 2H), 3.03 (t, /= 7.0
Hz, 2H); °C NMR (125 MHz, CDCl3) 6 159.7, 157.0, 140.7, 107.3, 105.0, 98.0, 56.4, 55.7, 53.2, 34.3;
IR (neat) vimax 3260, 2841, 1585, 1456, 1416, 1341, 1273, 1206, 1163, 1097, 1020, 824, 743 cm™'; HRMS
(ESI) calculated for CoH;sBrNO; [M+H]": 276.0230, found: 276.0221; mp: 74-75 °C.

To a solution of p-methoxybenzoic acid (56.0 mg, 0.36 mmol) and N-methylmorpholine (NMM, 4.0
pL, 0.036 mmol) in CH3CN (7 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 120.0 mg, 0.43 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S9 (100.0 mg, 0.36 mmol) in CH3;CN (7 mL). The
reaction mixture was stirred for 1 h at —20 °C under Ar atmosphere. The resulting mixture was quenched

with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times with EtOAc.
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The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs4, and
concentrated under reduced pressure. Flash chromatography (SiO,, 2% CH3;CN/CHCIl;) provided N-
hydroxyamide S10 (156.0 mg, quant.) as a white solid.

N-(2-Bromo-3.5-dimethoxyphenethyl)-N-hydroxy-4-methoxybenzamide (S10); '"H NMR (500 MHz,
CDCls) 6 7.12 (d, J = 8.5 Hz, 2H), 6.78 (d, J = 7.0 Hz, 2H), 6.40 (d, J = 3.0 Hz, 1H), 3.37 (d, /= 3.0
Hz, 1H), 3.95 (t, J= 7.0 Hz, 2H), 3.83 (s, 3H), 3.81 (s, 3H), 3.78 (s, 3H), 3.14 (t, J = 6.8 Hz, 2H); °C
NMR (125 MHz, CDCl:) 6 168.2, 161.7, 159.7, 156.9, 138.9, 129.6, 123.9, 113.7, 107.7, 105.0, 98.8,
56.4,55.7,55.5, 50.6, 34.4; IR (neat) vmax 3009, 2934, 2839, 1585, 1514, 1456, 1418, 1319, 1254, 1171,
1163, 1086, 1022, 930, 837, 750 cm™'; HRMS (ESI) calculated for CisH BrNOs [M+H]": 410.0598,
found: 410.0584; mp: 119-121 °C.

To a solution of N-hydroxyamide S10 (100.0 mg, 0.246 mmol) in CH,Cl, (8 mL), BF3-Et,O (70.0
pL, 0.492 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold Et,O.

Desired pure boron complex S11 (95.0 mg, 84%) was obtained as colorless crystals.

Boron complex S11; '"H NMR (500 MHz, CDCl3) § 7.18 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H),
6.51 (d, J=3.0 Hz, 1H), 6.32 (d, J= 3.0 Hz, 1H), 4.27 (t, J = 6.0 Hz, 2H), 3.84 (s, 3H), 3.82 (s, 3H),
3.76 (s, 3H), 3.29 (t, J= 6.0 Hz, 2H); ?C NMR (125 MHz, CDCl3) 6 163.6, 163.0, 160.2, 156.9, 137.0,
130.3, 114.5, 113.8, 107.0, 104.3, 100.1, 56.3, 55.9, 55.8, 50.1, 33.8; IR (neat) vmax 2951, 2847, 2363,
1670, 1607, 1526, 1452, 1354, 1323, 1265, 1211, 1165, 1072, 1020, 988, 926, 847, 762, 731, 654 cm ';
HRMS (ESI) calculated for CisH2iBrNOs [M-BF>+H,]": 410.0598, found: 410.0581; mp : 136-138 °C.

Indole formation using S11 was carried out with general protocol (method B; Time A: 15 min; Time

B: 3 h), and desired indole 22 was obtained in 78% yield as a white solid.

4-Bromo-5,7-dimethoxy-1H-indole (22); "H NMR (500 MHz, CDCL;) 6 8.34 (br s, 1H), 7.21 (t,J =
2.5 Hz, 1H), 6.54 (t, J= 2.5 Hz, 1H), 6.47 (s, 1H), 3.96 (s, 3H), 3.93 (s, 3H); *C NMR (125 MHz,
CDCls) 0 150.6, 145.8, 129.8, 125.0, 122.4, 103.3, 94.2, 93.2, 58.8, 55.8; IR (neat) vmax 3393, 3005,
2920, 2853, 1638, 1578, 1481, 1420, 1315, 1207, 1128, 1082, 972, 899, 843, 716, 719 cm™; HRMS
(ESI) calculated for CioH;1BrNO> [M+H]" : 255.9968, found: 255.9964; mp: 90-93 °C.
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Synthesis of 5-tert-butyldiphenylsilyloxyindole (23) and 5-hydroxyindole (24).
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To a solution of known 3-(2-nitroethyl)phenol (S12, 700.0 mg, 4.19 mmol)*> and imidazole (570.0
mg, 8.38 mmol) in CH>Cl, (40 mL), tert-butyldiphenylchlorosilane (2.4 mL, 6.28 mmol) at room
temperature under Ar atmosphere. The reaction mixture was stirred for 30 min before being quenched
with 1M HCI/H»O. The aqueous layer was extracted three times with CH>Cl,. The combined organic
layer was washed with saturated aqueous NaCl, dried over MgSQOs, and concentrated under reduced
pressure. Flash chromatography (SiO,, 40% CH;3Cls /n-hexanes) provided compound S13 (156.0 mg,

quant.) as a colorless oil.

3-(2-Nitroethyl)phenol (S13); '"H NMR (500 MHz, CDCls) § 7.73 (d, J = 1.0 Hz, 4H), 7.46 (t, J= 7.5
Hz, 2H), 7.40 (t, J = 7.3 Hz, 4H), 7.05 (t, J = 8.0 Hz, 1H), 6.71 (t, J = 1.0, 8.0 Hz, 2H), 6.58 (s, 1H),
437 (t, J = 7.3 Hz, 2H), 3.12 (t, J = 7.5 Hz, 1H), 1.13 (s, 9H); "C NMR (125 MHz, CDCl3) § 156.1,
136.8, 135.6, 132.8, 130.1, 129.8, 127.9, 121.4, 120.1, 118.9, 76.1, 33.2, 26.6, 19.6; IR (neat) Vma 2930,
2859, 1553, 1487, 1427, 1377, 1271, 1159, 1113, 974,972, 937, 822, 785 cm'; HRMS (ESI) calculated

for C,4H,7NNaO;Si [M+Na]": 428.1652, found: 428.1659.

To a solution of S13 (1.0 g, 2.47 mmol) in THF (100 mL) and H>O (10 mL), freshly prepared Al(Hg)
(from 2.0 g of Al) was added at room temperature under Ar atmosphere. The reaction mixture was
vigorous stirred for 8 h at room temperature before being quenched with saturated aqueous NaHCOj3.
The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with 10%

MeOH/CHCIs. The combined organic layer was washed with brine, dried over MgSO, and concentrated.
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Flash chromatography (2% CH3;CN/CHCIs) provided hydroxylamine S14 (776.0 mg, 81%) as a

colorless oil.

tert-Butyl(3-(2-nitroethyl)phenoxy)diphenylsilane (S14); '"H NMR (500 MHz, CDCl3) 6 7.71 (d, J=17.5
Hz, 4H), 7.42 (t,J = 7.3 Hz, 2H), 7.37 (t, J = 7.5 Hz, 4H), 7.02 (t, J=7.8 Hz, 1H), 6.72 (d, /= 7.5 Hz,
1H), 6.60-6.63 (m, 2H), 2.98 (t, J = 6.8 Hz, 2H), 2.68 (t, J = 6.5 Hz, 2H), 1.11 (s, 9H); "C NMR (125
MHz, CDCls) 0 155.8, 140.6, 135.7, 133.0, 130.0, 129.4, 127.9, 121.8, 120.4, 117.8, 54.8, 33.1, 26.7,
19.6; IR (neat) Vimax 2932, 2857, 1584, 1483, 1427, 1271, 1157, 1113, 974, 822, 743 cm™'; HRMS (ESI)
calculated for C4H30NO,Si [M+H]": 392.2040, found: 392.2037.

To a solution of p-methoxybenzoic acid (155.0 mg, 1.02 mmol) and N-methylmorpholine (NMM,
11.0 pL, 0.102 mmol) in CH3CN (20 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 339.0 mg, 1.02 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S14 (400.0 mg, 1.02 mmol) in CH3CN (20 mL).
The reaction mixture was stirred for 1 h at —20 °C under Ar atmosphere. The resulting mixture was
quenched with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times
with EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs,
and concentrated under reduced pressure. Flash chromatography (SiO., 2% CH3;CN/benzene) provided
N-hydroxyamide S15 (391.9 mg, 73%) as a brown oil.

N-(3-((tert-Butyldiphenylsilyl)oxy)phenethyl)-N-hydroxy-4-methoxybenzamide (S15); '"H NMR (500
MHz, CDCl3) 6 8.38 (br s, 1H), 7.55 (dd, J= 1.0, 8.0 Hz, 4H), 7.40 (tt, J= 1.8, 7.5 Hz, 2H), 7.33 (t, J =
7.5 Hz, 4H), 7.08 (d, J = 8.5 Hz, 2H), 6.97 (t, J = 7.8 Hz, 1H), 6.78 (dt, J = 2.3, 9.0 Hz, 2H), 6.60 (dd,
J=1.5,8.0 Hz, 2H), 6.55 (t, /= 1.8 Hz, 1H), 3.80 (s, 3H), 3.72 (t, /= 6.5 Hz, 2H), 2.84 (t, /= 7.0 Hz,
2H), 1.09 (s, 9H); *C NMR (125 MHz, CDCl;) 6 167.8, 161.6, 155.9, 139.2, 135.6, 133.5, 133.0, 130.0,
129.7,129.4, 127.9, 121.9, 120.7, 118.2, 113.8, 55.5, 52.6, 33.5, 26.7, 19.6; IR (neat) vmax 2932, 2857,
2359, 1605, 1485, 1427, 1252, 1159, 1113, 1028, 972, 932, 837, 714 cm™'; HRMS (ESI) calculated for
C32H36NO4Si [M+H]"™: 526.2408, found: 526.2407.

To a solution of N-hydroxyamide S15 (100.0 mg, 0.190 mmol) in CH>Cl, (6 mL), BF3-Et;O (94.0 uL,
0.761 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for
1 h at room temperature. Excess BF3-Et,O and the solvent were removed from the reaction vessel under
reduced pressure. Obtained white solids were collected by filtration and washed with cold Et;O. Desired

pure boron complex S16 (99.0 mg, 91%) was obtained as colorless crystals.
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Boron complex S16; '"H NMR (500 MHz, CDCLs) § 7.66-7.68 (m, 4H), 7.40 (tt, J = 7.5, 2.0 Hz, 2H),
7.31-7.34 (m, 4 H), 7.13 (dt, J=2.3, 7.5 Hz, 2H), 6.98 (t, /= 8.0 Hz, 1H), 6.83 (dt, /= 2.3, 8.5 Hz, 2H),
6.69 (d, J = 7.5 Hz, 1H), 6.65 (t, J =2.0 Hz, 1H), 6.59 (dd, J = 7.8, 1.8 Hz, 1H); *C NMR (125 MHz,
CDCl3)0163.7,162.4, 156.2, 137.6, 135.6, 132.8, 130.6, 130.1, 129.9, 127.9, 121.7, 120.5, 118.8, 114.7,
114.2,55.7,52.4,32.6, 26.6, 19.6; IR (neat) vimax 3075, 2028, 2934, 2859, 1605, 1485, 1443, 1314, 1269,
1165, 1115, 1086, 1042, 982, 941, 841, 787, 746, 700 cm™; HRMS (EST) calculated for C3,H3sNOs [M—
BF>+H,]": 526.2408, found: 526.2385; mp :126-128 °C.

Indole formation using S19 was carried out with general protocol (method B; Time A: 10 min; Time
B: 3 h), then 5-tert-butyldiphenylsilyloxyindole (23) and 5-hydroxyindole (24) were obtained in 15%
and 51% yield respectively.

5-((tert-Butyldiphenylsilyl)oxy) indole (23); 'H NMR (500 MHz, CDCl3) & 7.83-7.85 (m, 5H), 7.56 (tt,
J=1.9,7.5 Hz, 2H), 7.39-7.42 (m, 4H), 7.07-7.10 (m, 2H), 7.06 (t, J = 2.5 Hz, 1H), 6.79 (dd, J= 2.5,
9.0 Hz, 1H), 6.34-6.35 (m, 1H), 1.19 (s, 9H); *C NMR (125 MHz, CDCL3) 6 149.6, 135.7, 133.7, 131.2,
129.8, 128.4, 127.8, 124.9, 115.9, 111.2, 109.7, 102.3, 26.8, 19.7; IR (neat) vimay 3420, 2930, 2859, 2363,
1622, 1576, 1472, 1427, 1285, 1219, 1155, 1113, 964, 874, 822, 723 cm™'; HRMS (ESI) calculated for

C24Hx6NOSi [M+H]": 372.1778, found: 372.1778.

5-Hydroxyindole (24) (identified with authentic sample); '"H NMR (500 MHz, CDCls) § 8.05 (br s, 1H),
7.25-7.27 (m, 1H), 7.19 (t, J= 3.0 Hz, 1H), 7.05 (d, /=2.5 Hz, 1H), 6.78 (dd, J=2.5, 9.0 Hz, 1H), 6.44
(d, J = 2.5 Hz, 1H), 4.54 (s, 1H); °C NMR (125 MHz, CDCls) 6 149.7, 131.3, 128.7, 125.4, 111.9,
111.7,105.2, 102.2.
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Synthesis of 5-methoxy-6.7.8.9-tetrahydro-1H-benzo[g]indole (25).
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To a solution of methyl 4-hydroxy-5,6,7,8-tetrahydronaphthalene-2-carboxylate (S17, 3.80 g, 18.4
mmol) in DMF (124 mL), NaH (663.0 mg, 27.64 mmol) was added at room temperature under Ar
atmosphere. After 20 min stirring, Mel (1.72 mL, 27.64 mmol) was added to the reaction mixture. The
reaction mixture was stirred for 2 h at room temperature before being quenched with saturated aqueous
NH4Cl. The aqueous layer was extracted three times with EtOAc. The combined organic layer was
washed with saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure.

Flash chromatography (SiO», 4% EtOAc/n-hexanes) provided S18 (2.99 g, 74%) as a colorless oil.

Methyl 4-methoxy-5,6.7.8-tetrahydronaphthalene-2-carboxylate (S18); 'H NMR (500 MHz, CDCl;) 6
7.41 (s, 1H), 7.28 (s, 1H), 3.90 (s, 3H), 3.86 (s, 3H), 2.77 (t, J = 5.8 Hz, 2H), 2.66 (t, J = 6.0 Hz, 2H),
1.73-1.81 (m, 4H); >C NMR (125 MHz, CDCl3) § 167.6, 157.4, 138.5, 131.9, 127.6, 123.1, 107.3, 55.5,
52.1,29.7,23.6, 22.7, 22.6; IR (neat) vmax 2936, 2839, 1717, 1584, 1435, 1346, 1287, 1231, 1177, 1101,
1065, 993, 891, 766 cm™'; HRMS (ESI) calculated for Ci3Hi705 [M+H]": 221.1172, found: 221.1161.
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To a solution of S18 (2.75 g, 12.5 mmol) in THF (25 mL), LiAlH4 (710.7 mg, 18.7 mmol) was
slowly added at 0 °C under Ar atmosphere. The reaction mixture was stirred for 5 min before being
quenched with saturated aqueous NH4Cl. The resulting mixture was filtrated with Celite pad. The
aqueous layer was extracted three times with EtOAc. The combined organic layer was washed with
saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure. The crude

materials of S19 was directly employed to the next reaction without further purification.

To a solution of the crude mixture of S19 in CH>Cl, (125 mL), MnO, (10.87 g, 0.125mol) was added
at room temperature under Ar atmosphere. The reaction mixture was stirred for 8 h at room temperature
before filtration with Celite pad. The filtrate was concentrated under reduced pressure. Flash
chromatography (SiO,, 4% EtOAc/n-hexanes) provided aldehyde S20 [2.46 g, quant. (2 steps)] as a

colorless oil.

4-Methoxy-5.6.7.8-tetrahydronaphthalene-2-carbaldehyde (S20); '"H NMR (500 MHz, CDCls) 6 9.86 (s,
1H), 7.16 (s, 1H), 7.13 (s, 1H), 3.85 (s, 3H), 2.79 (t, J= 5.8 Hz, 2H), 2.67 (t, /= 5.8 Hz, 2H), 1.74-1.81
(m, 4H); “C NMR (125 MHz, CDCl;) J 192.5, 158.0, 139.1, 134.6, 134.1, 126.0, 104.7, 55.5, 29.6,
23.8,22.5,22.4; IR (neat) vmax 2930, 2837, 1688, 1582, 1450, 1385, 1344, 1275, 1215, 1132, 1101, 1007,
953, 853, 752, 712 cm™'; HRMS (ESI) calculated for C12H50, [M+H]": 191.1067, found: 191.1059.

To a solution of S20 (2.3 g, 12.1 mmol) in nitromethane (66.7 mL), ammonium acetate (1.3 g, 16.9
mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred for 1 h
at 130 °C before being quenched with H»O at room temperature. The aqueous layer was extracted three
times with EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over
MgSO,, and concentrated under reduced pressure. The crude materials of S21 were employed to next
reaction without further purification.

To a solution of NaBH, (810.9 mg, 21.4 mmol) in EtOH (54.0 mL), a solution of the crude mixture
of S21 in THF (10 mL) was slowly added at 0 °C under Ar atmosphere. The reaction mixture was stirred
for 1.5 h at 0 °C. The resulting mixture was quenched with excess amount of 1M HCI/H,O a 0 °C
followed by an addition of EtOAc. The aqueous layer was extracted three times with EtOAc. The
combined organic layer was washed with saturated aqueous NaCl, dried over MgSOs, and concentrated
under reduced pressure. Flash chromatography (SiO», 4% EtOAc/n-hexanes) provided S22 [1.81 g,
(64%, 2 steps)] as a pale yellow oil.

5-Methoxy-7-(2-nitroethyl)-1,2,3.4-tetrahydronaphthalene (S22); "H NMR (500 MHz, CDCl3) J 6.54 (s,
1H), 6.47 (s, 1H), 4.60 (t, J="7.8 Hz, 2H), 3.80 (s, 3H), 3.25 (t, /= 7.5 Hz, 2H), 2.71 (t, /= 5.8 Hz, 2H),
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2.60 (t, J= 6.0 Hz, 2H), 1.71-1.79 (m, 4H); '>C NMR (125 MHz, CDCls) 6 157.8, 139.1, 133.2, 125.3,
121.5, 107.2, 76.6, 55.4, 33.7,29.7, 23.0, 22.9, 22.8; IR (neat) vmax 2930, 2837, 1584, 1549, 1429, 1377,
1350, 1271, 1200, 1167, 1103, 1067, 1005, 839, 710 cm'; HRMS (ESI) calculated for Ci3H;sNO;
[M+H]": 236.1281, found: 236.1269.

To a solution of S22 (860.0 mg, 3.66 mmol) in THF (136 mL) and H>O (13.6 mL), freshly prepared
Al(Hg) (from 1.7 g of Al) was added at room temperature under Ar atmosphere. The reaction mixture
was vigorous stirred for 4.5 h at room temperature before being quenched with saturated aqueous
NaHCO:s. The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with
CHCI;. The combined organic layer was washed with brine, dried over MgSQOj4 and concentrated under
reduced pressure. Flash chromatography (SiO», 25% CH3;CN/ CHCls) provided S23 (746.0 mg, 72%)

as a white solid.

N-(2-(4-Methoxy-5.6.7.8-tetrahydronaphthalen-2-yl)ethyl)hydroxylamine (S23); 'H NMR (500 MHz,
CDCls) 0 6.56 (s, 1H), 6.51 (s, 1H), 3.80 (s, 3H), 3.19 (t, /= 6.8 Hz, 2H), 2.81 (t, /= 7.0 Hz, 2H), 2.71
(t, J=5.8 Hz, 2H), 2.60 (t, J= 6.0 Hz, 2H), 1.71-1.79 (m, 4H); *C NMR (125 MHz, CDCl;) § 157.6,
138.7, 136.9, 124.0, 121.7, 107.6, 55.4, 55.2, 33.4, 29.8, 23.0 (2C); IR (neat) vmax 3252, 2932, 2837,
1614, 1582, 1456, 1423, 1344, 1265, 1200, 1167, 1101, 1065, 1032, 833, 758 cm'; HRMS (ESI)
calculated for C13H20NO, [M+H]": 222.1489, found: 222.1481; mp : 58-63 °C.

To a solution of p-methoxybenzoic acid (481.0 mg, 3.16 mmol) and N-methylmorpholine (NMM,
34.9 pL, 0.316 mmol) in CH3CN (40 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 1.05 g, 3.99 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S23 (700.0 mg, 3.16 mmol) in CH3;CN (20 mL).
The reaction mixture was stirred for 30 min at —20 °C under Ar atmosphere. The resulting mixture was
quenched with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times
with EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs,
and concentrated under reduced pressure. Flash chromatography (SiO,, 10% CH3;CN/CHCI;s) provided
N-hydroxyamide S24 (493.6 mg, 44%) as a pale brown solid.

N-Hydroxy-4-methoxy-N-(2-(4-methoxy-5,6.7.8-tetrahydronaphthalen-2-yl)ethyl)benzamide (S24); 'H
NMR (500 MHz, CDCl3) 6 8.57 (brs, 1H), 7.05 (d, /= 8.5 Hz, 2H), 6.77 (dt, J=2.5, 9.0 Hz, 2H), 6.38
(s, 1H), 6.31 (s, 1H), 3.88 (t, J = 6.8 Hz, 2H), 3.81 (s, 3H), 3.71 (s, 3H), 2.91 (t, J = 6.8 Hz, 2H), 2.64
(t, J= 6.0 Hz, 2H), 2.60 (t, J= 6.3 Hz, 2H), 1.71-1.80 (m, 4H); *C NMR (125 MHz, CDCl;) § 167.9,
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161.5,138.6, 135.4, 129.6, 124.4, 124.2, 122.0, 113.5, 107.8, 55.5, 55.3, 53.0, 33.6, 29.7, 23.0 (2C); IR
(neat) vmax 3210, 3067, 2833, 1694, 1456, 1398, 1319, 1063, 814, 781, 760, 741 cm™'; HRMS (ESI)
calculated for C21H2sNO4s [M+H]": 356.1856, found: 356.1843; mp:125-126 °C.

To a solution of N-hydroxyamide S24 (284.1 mg, 0.80 mmol) in CH»Cl, (26.7 mL), BF;3-Et,O
(202.4 pL, 1.60 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was
stirred for 1 h at room temperature. Excess BF;-Et,O and the solvent were removed from the reaction
vessel under reduced pressure. Obtained white solids were collected by filtration and washed with cold

Et,0. Desired pure boron complex S25 (357.8 mg, quant.) was obtained as a pale brown oil.

Boron complex 825; '"H NMR (500 MHz, CDCl;) 6 7.04 (d, J = 8.5 Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H),
6.41 (d, J= 4.5 Hz, 2H), 4.12 (t, J = 6.0 Hz, 2H), 3.84 (s, 3H), 3.74 (s, 3H), 3.06 (t, J = 6.3 Hz, 2H),
2.59 (t, J = 6.0 Hz, 2H), 2.55 (t, J = 6.5 Hz, 2H), 1.69-1.74 (m, 4H); *C NMR (125 MHz, CDCl;) 6
163.4, 162.9, 157.9, 139.0, 133.7, 130.4, 125.1, 121.6, 114.3, 107.8, 55.7, 55.4, 53.1, 32.8, 29.6, 23.0
(2C), 22.9; IR (neat) vmax 2936, 2839, 1686, 1605, 1522, 1454, 1344, 1310, 1261, 1167, 1074, 982, 932,
837, 733 cm™'; HRMS (ESI) calculated for C21H26NO4 [M—BF,+H,]": 356.1856, found: 356.1836.

Indole formation using S25 was carried out with general protocol (method A; Time A: 3 min; Time

B: 1 h), and desired indole 25 was obtained in 48% yield.

5-Methoxy-6,7,8,9-tetrahydro-1H-benzo[g]indole (25); 'H NMR (500 MHz, CDCl;) 6 7.92 (br s, 1H),
7.12 (brs, 1H), 6.93 (s, 1H), 6.47 (t,J=2.3 Hz, 1H), 3.86 (s, 3H), 2.84 (t, /= 5.8 Hz, 2H), 2.75 (t, J =
6.0 Hz, 2H), 1.87-1.89 (m, 4H); C NMR (125 MHz, CDCls) § 152.8, 130.0, 124.5, 123.2, 121.7, 120.6,
102.8, 98.1, 55.8, 24.6, 23.7, 23.0, 22.4; IR (neat) vmax 3395, 2930, 2363, 1456, 1431, 1292, 1238, 1196,
1171, 1130, 1099, 1069, 991, 949, 887, 827, 756, 721 cm'; HRMS (ESI) calculated for Ci3HisNO
[M+H]": 202.1226, found: 202.1217; mp: 85-88 °C.
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Synthesis of 5,7-dimethoxy-6-phenylindole (26).

phenylboronic acid

MeO CHO Pd(PhaP)4 MeO CHO MeNO2 MeO A N02
KsPO4 O ACONH, O
Br dioxane
OMe 75% OMe OMe
S26 S27 S28
DMT-MM
p-methoxybenzoic acid
NaBH, MeO NO, Al(Hg) MeO O NHOH 49 mol% N-methylmorpholine
EtOH/THF O THF 67%
67% (2 steps) quant.
OMe OMe
S29 $30
MeO OMe MeO OMe
O BF5Et,0 O
8e Mehod B MeO O A
OMe CH,Cl, OMe N
75% 70% H
N N OMe
HO o+
(0] F’B\~O 26
S31 F $32

To a solution of methyl 4-bromo-3,5-dimethoxybenzaldehyde (S26, 500.0 mg, 2.04 mmol),
phenylboronic acid (273.6 mg, 2.24 mmol) and K;PO4 (649.6 mg, 3.06 mmol) in dioxane (10.2 mL),
Pd(PPhs)s4 (58.9 mg, 0.05 mmol) was added at room temperature under Ar atmosphere. The reaction
mixture was stirred for 3 days at 85 °C under Ar atmosphere before filtration with SiO» pad (eluted with
50% EtOAc/n-hexanes). Excess amount of H,O was added to the filtrate. The aqueous layer was
extracted three times with EtOAc. The combined organic layer was washed with saturated aqueous NaCl,
dried over MgSQs, and concentrated under reduced pressure. Flash chromatography (SiO,, 10%
EtOAc/n-hexanes) provided biphenyl compound S27 (367.7mg, 75%) as a white solid.

2.6-Dimethoxy-[1,1'-biphenyl]-4-carbaldehyde (S27); 'H NMR (500 MHz, CDCl3) 6 9.99 (s, 1H), 7.42—
7.45 (m, 2H), 7.33-7.38 (m, 3H), 7.18 (s, 2H), 3.82 (s, 6H); ?C NMR (125 MHz, CDCl3) § 191.9, 158.3,
136.9,133.1,130.6, 128.0, 127.6, 125.9, 105.5, 56.3; IR (neat) vimax 1684, 1570, 1458, 1418, 1385, 1310,

1225, 1121, 1005, 847, 737 cm'; HRMS (ESI) calculated for CisH;s0; [M+H]": 243.1016, found:
243.1010; mp: 143-145 °C.

To a solution of S27 (200.0 mg, 0.825 mmol) in nitromethane (4.6 mL), ammonium acetate (89.1
mg, 1.16 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 2 h at 130 °C before being quenched with 1M HCI/H,O at room temperature. The aqueous layer was

extracted three times with EtOAc. The combined organic layer was washed with saturated aqueous NaCl,
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dried over MgSQs, and concentrated under reduced pressure. The crude materials of S28 were employed
to next reaction without further purification.

To a solution of NaBH4 (62.5 mg, 1.65 mmol) in EtOH (4.0 mL), a solution of the crude mixture of
S28 in THF (3 mL) was slowly added at 0 °C under Ar atmosphere. The reaction mixture was stirred
for 40 min at 0 °C. The resulting mixture was quenched with excess amount of 1M HCI/H,O a 0 °C
followed by an addition of EtOAc. The aqueous layer was extracted three times with EtOAc. The
combined organic layer was washed with saturated aqueous NaCl, dried over MgSOs, and concentrated
under reduced pressure. Flash chromatography (SiO,, 70% CHCls/n-hexanes) provided S29 [132.4 mg,
67% (2 steps)] as a pale yellow oil.

2.6-Dimethoxy-4-(2-nitroethyl)-1,1'-biphenyl (S29); 'H NMR (500 MHz, CDCl3) § 7.41 (t,J = 7.5 Hz,
2H), 7.31-7.34 (m, 3H), 6.49 (s, 2H), 4.68 (t, J= 7.5 Hz, 2H), 3.73 (s, 6H), 3.36 (t,J = 7.5 Hz, 2H); °C
NMR (125 MHz, CDCls) 6 158.0, 136.6, 133.8, 131.0, 127.8, 127.0, 118.7, 104.6 (2C), 76.4, 56.1 (2C),
34.2; IR (neat) vmax 3019, 2938, 2839, 1582, 1537, 1458, 1416, 1379, 1215, 1124, 1009, 910, 870, 791,
745 cm™'; HRMS (ESI) calculated for CisHisNO4 [M+H]": 288.1230, found: 288.1223; mp : 139-140
°C.

To a solution of S29 (132.0 mg, 0.46 mmol) in THF (18.4 mL) and H,O (1.84 mL), freshly prepared
Al(Hg) (from 264.0 mg of Al) was added at room temperature under Ar atmosphere. The reaction
mixture was vigorous stirred for 8 h at room temperature before being quenched with saturated aqueous
NaHCO:s. The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with
CHCI;. The combined organic layer was washed with brine, dried over MgSQO4 and concentrated to

provide hydroxylamine S30 (126.0 mg, quant.) as a white solid.

N-(2-(2.6-Dimethoxy-[1,1'-biphenyl]-4-yl)ethyl)hydroxylamine (S30); '"H NMR (500 MHz, CDCl;) §
7.40 (t, J = 7.3 Hz, 2H), 7.29-7.34 (m, 3H), 6.52 (s, 2H), 3.73 (s, 6H), 3.27 (t, J = 7.0 Hz, 2H), 2.93 (t,
J=6.8 Hz, 2H); "C NMR (125 MHz, CDCl3) 6 157.8, 140.3, 134.2, 131.1, 127.8, 126.9, 117.7, 104.9,
56.1,55.1, 34.2; IR (neat) vmax 2932, 2837, 2361, 1609, 1580, 1462, 1412, 1319, 1231, 1123, 1009, 901,
849, 812, 766, 694 cm™'; HRMS (ESI) calculated for Ci¢HaoNOs [M+H]": 274.1438, found: 274.1428;
mp:122-129 °C.

To a solution of p-methoxybenzoic acid (69.2 mg, 0.46 mmol) and N-methylmorpholine (NMM, 5.0
pL, 0.045 mmol) in CH3CN (9 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 69.2 mg, 0.46 mmol) was added at room temperature under Ar atmosphere. The

reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
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before an addition of the solution of hydroxylamine S30 (124.3 mg, 0.46 mmol) in CH3CN (7 mL). The
reaction mixture was stirred for 1 h at —20 °C under Ar atmosphere. The resulting mixture was quenched
with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times with EtOAc.
The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs4, and
concentrated under reduced pressure. Flash chromatography (SiO,, 5% CH3;CN/CHCIl;) provided N-
hydroxyamide S31 (138.1 mg, 74%) as a pale yellow solid.

N-(2-(2,6-Dimethoxy-[1,1'-biphenyl]-4-yl)ethyl)-N-hydroxy-4-methoxybenzamide (S31); 'H NMR
(500 MHz, CDCl;) 6 8.75 (br s, 1H), 7.41 (t, J = 7.8 Hz, 2H), 7.33 (d, /= 7.5 Hz, 3H), 7.09 (d, /= 8.5
Hz, 2H), 6.80 (d, J = 8.5 Hz, 2H), 6.33 (s, 2H), 3.97 (t, /= 6.0 Hz, 2H), 3.78 (s, 3H), 3.63 (s, 6H), 3.01
(t, J = 6.0 Hz, 2H); "C NMR (125 MHz, CDCl;) § 168.0, 161.5, 157.7, 138.8, 134.1, 131.0, 129.6,
127.8, 126.9, 124.2, 118.0, 113.6, 105.2, 56.0, 55.5, 52.7, 34.0; IR (neat) vmax 1599, 1570, 1516, 1420,
1416, 1304, 1240, 1179, 1119, 1024, 837, 745 cm™'; HRMS (ESI) calculated for CosHysNOs [M+H]":
408.1805, found: 408.1790; mp:158-159 °C.

To a solution of N-hydroxyamide S31 (121.5 mg, 0.30 mmol) in CH»Cl, (10 mL), BF3-Et,O (70.0
pL, 0.492 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold 50%
CH,Cly/n-hexanes. Recrystallization with 50% CH»Cl,/n-hexanes provided pure boron complex S32
(103.0 mg, 75%) was obtained as colorless crystals.

Boron complex S32; '"H NMR (500 MHz, CDCls) 6 7.40 (t, J = 7.3 Hz, 2H), 7.31 (t, J = 7.5 Hz, 1H),
7.26-7.28 (m, 2H), 7.12 (dt, J = 2.3, 8.5 Hz, 2H), 6.85 (dt, /= 2.6, 9.0 Hz, 2H), 6.40 (s, 2H), 4.20 (t, J
= 6.0 Hz, 2H), 3.81 (s, 3H), 3.64 (s, 6H), 3.17 (t, J= 6.3 Hz, 2H); °C NMR (125 MHz, CDCl;) 6 163.5,
163.2,158.0,137.0, 133.8, 130.9, 130.4, 127.8, 127.0, 118.5, 114.5, 114.2, 104.9, 56.0, 55.7, 52.7, 33 .4;
IR (neat) vmax 2940, 2938, 2839, 1605, 1524, 1458, 1416, 1312, 1263, 1146, 1119, 1069, 984, 935, 827,
768, 735, 702 cm'; HRMS (ESI) calculated for CosHasNOs [M—BF+H]": 408.1805, found: 408.1790;
mp: 202-205 °C.

Indole formation using S32 was carried out with general protocol (method B; Time A: 15 min; Time

B: 23 h), and desired indole 26 was obtained in 70% yield.

5.7-Dimethoxy-6-phenyl-1H-indole (26); '"H NMR (500 MHz, CDCl;) § 8.27 (br s, 1H), 7.42-7.46 (m,
4H), 7.34 (s, 1H), 7.20 (d, J = 1.5 Hz, 1H), 6.96 (s, 1H), 6.53 (s, 1H), 3.75 (s, 3H), 3.47 (s, 3H); °C
NMR (125 MHz, CDCls) ¢ 152.5, 143.7, 134.9, 131.3, 128.2, 128.0, 126.9, 124.8, 124.7, 119.1, 103.1,
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97.4,60.7,56.5; IR (neat) vmax 3431,2997, 2924, 1628, 1564, 1477, 1435, 1396, 1308, 1265, 1227, 1188,
1146, 1080, 988, 934, 829, 822, 745, 704 cm'; HRMS (ESI) calculated for CiHisNO, [M+H]":
254.1176, found: 254.1167; mp:165-168 °C.

Synthesis of 5,7-dimethoxy-3-methylindole (27).
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To a solution of nitrostyrene $33%? (1.0 g, 4.78 mmol) in THF (96 mL), MeMgBr (1.9 mL, 5.74
mmol, 3M THF solution) was slowly added at — 40 °C under Ar atmosphere. The reaction mixture was
stirred for 1 h at 40 °C before being quenched with excess amount of 1M HCI/H,O at —40 °C. The
aqueous layer was extracted three times with EtOAc. The combined organic layer was washed with
saturated aqueous NaCl, dried over MgSQs, and concentrated under reduced pressure. Flash

chromatography (Si0, 5% EtOAc/n-hexanes) provided S34 (720.6 mg, 67%) as a pale brown solid.

1,3-Dimethoxy-5-(1-nitropropan-2-yl)benzene (S34); 'H NMR (500 MHz, CDCl3) 6 6.36 (s, 3H), 4.53
(dd, J=12.0, 7.5 Hz, 1H), 4.45 (dd, J=12.5, 8.5 Hz, 1H), 3.77 (s, 6H), 3.55 (sext, J= 7.5 Hz, 1H), 1.35
(d, J=17.0 Hz, 3H); *C NMR (125 MHz, CDCl5) 6 161.2, 143.4, 105.2, 99.0, 81.7, 55.4, 38.9, 18.7; IR
(neat) vmax 3011, 2940, 2841, 1690, 1597, 1545, 1458, 1385, 1354, 1306, 1196, 1153, 1063, 957, 881,

849, 704 cm’'; HRMS (ESI) calculated for C11HigNO4 [M+H]": 226.1074, found: 226.1063; mp: 32-34
°C.
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To a solution of S34 (331.0 mg, 1.47 mmol) in THF (60 mL) and H,O (6.0 mL), freshly prepared
Al(Hg) (from 660.0 mg of Al) was added at room temperature under Ar atmosphere. The reaction
mixture was vigorous stirred for 8 h at room temperature before being quenched with saturated aqueous
NaHCO:s. The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with
CHCI;. The combined organic layer was washed with brine, dried over MgSQOj4 and concentrated under
reduced pressure. Flash chromatography (SiO», 5% MeOH/ CHCIls) provided S35 (309.1 mg, quant.) as

a colorless oil.

N-(2-(3.5-Dimethoxyphenyl)propyl)hydroxylamine (S35); 'H NMR (500 MHz, CDCls) 6 6.37 (d, J =
2.5 Hz, 2H), 6.34 (t, J = 2.3 Hz, 1H), 3.77 (s, 6H), 3.00-3.06 (m, 3H), 1.24 (d, J = 7.0 Hz, 3H); °C
NMR (125 MHz, CDCls) 6 161.0, 147.0, 105.4, 98.3, 60.6, 55.3, 37.2, 19.7; IR (neat) vmax 2959, 2837,
1593, 1456, 1348, 1290, 1204, 1152, 1057, 1026, 926, 831, 754 cm™'; HRMS (ESI) calculated for

C11HisNOs [M+H]": 212.1281, found: 212.128]1.

To a solution of p-methoxybenzoic acid (203.0 mg, 1.34 mmol) and N-methylmorpholine (NMM,
14.7 pL, 0.134 mmol) in CH3CN (20 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 443.3 mg, 1.60 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S35 (272.0 mg, 1.29 mmol) in CH3CN (7 mL). The
reaction mixture was stirred for 30 min at —20 °C under Ar atmosphere. The resulting mixture was
quenched with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times
with EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs,
and concentrated under reduced pressure. Flash chromatography (SiO,, 35% EtOAc/n-hexanes)
provided N-hydroxyamide S36 (319.5 mg, 72%) as a pale yellow oil.

N-(2-(3,5-Dimethoxyphenyl)propyl)-N-hydroxy-4-methoxybenzamide (S36); 'H NMR (500 MHz,
CDCl3) 6 7.09 (d, J= 8.0 Hz, 2H), 6.80 (d, J = 8.5 Hz, 2H), 6.32 (t, /= 2.0 Hz, 1H), 6.21 (d, /= 2.5 Hz,
2H), 3.82 (s, 3H), 3.73-3.80 (m, 2H), 3.72 (s, 6H), 3.36 (sext, J= 7.2 Hz, 1H), 1.20 (d, J= 7.5 Hz, 3H);
C NMR (125 MHz, CDCl3) § 167.8, 161.5, 160.9, 145.4, 129.7, 124.3, 113.7, 105.5, 98.9, 58.1, 55.5,
55.4,37.5,18.1; IR (neat) vmax 3144, 2936, 2841, 1587, 1501, 1454, 1429, 1356, 1331, 1294, 1256, 1204,

1165, 1069, 1024, 986, 918, 835, 797, 756 cm™'; HRMS (ESI) calculated for Ci9H2sNOs [M+H]":
346.1649, found: 346.1648.

To a solution of N-hydroxyamide S36 (286.0 mg, 0.828 mmol) in CH,Cl, (28 mL), BF;-Et,O (204.0

uL, 1.66 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
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for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold Et;O.

Desired pure boron complex S37 (146.0 mg, 45%) was obtained as a white solid.

Boron complex S37; '"H NMR (500 MHz, CDCls) 6 7.12-7.14 (m, 2H), 6.84-6.86 (m, 2H), 6.28 (d, J
= 2.0 Hz, 1H), 6.26 (d, J = 1.5 Hz, 2H), 3.97 (d, J = 6.0 Hz, 2H), 3.85 (s, 3H), 3.72 (s, 6H), 3.51 (m,
1H), 1.33 (d, J = 7.5 Hz, 2H); "C NMR (125 MHz, CDCl3) 6 163.5, 162.9, 161.2, 143.4, 130.4, 114.5,
114.2, 105.0, 100.1, 58.0, 55.7, 55.4, 37.3, 17.4; IR (neat) vmax 1589, 1520, 1456, 1360, 1275, 1206,
1144, 1074, 1042, 928, 839, 702 cm™'; HRMS (ESI) calculated for C19H2sNOs [M—BF,+H]": 346.1649,
found: 346.1626; mp:133-135 °C.

Indole formation using S37 was carried out with general protocol (method B; Time A: 10 min; Time

B: 6 h), and desired indole 27 was obtained in 76% yield.

5.7-Dimethoxy-3-methyl-1H-indole (27); '"H NMR (500 MHz, CDCl;) 6 7.97 (br s, 1H), 6.91 (s, 1H),
6.59 (d, J=2.5 Hz, 1H), 6.35 (d,J= 2.5 Hz, 1H), 3.91 (s, 3H), 3.87 (s, 3H), 2.29 (s, 3H); °C NMR (125
MHz, CDCl3) 0 154.8, 146.5, 128.9, 122.1, 121.7, 112.0,94.2,92.2, 56.0, 55.5, 10.0; IR (neat) Vmax 3387,
3009, 2959, 2920, 2363, 1636, 1584, 1493, 1443, 1371, 1323, 1256, 1209, 1128, 1059, 1047, 984, 928,

833, 791, 731 cm'; HRMS (ESI) calculated for Ci;H14NO> [M+H]": 192.1019, found: 192.1009; mp:
77-78 °C.

S28



Synthesis of 5,7-dimethoxy-3-phenylindole (28).
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To a solution of nitrostyrene S33 (1.0 g, 4.78 mmol) in THF (100 mL), PhMgBr (7.2 mL, 7.18 mmol,
IM THF solution) was slowly added at — 40 °C under Ar atmosphere. The reaction mixture was stirred
for 30 min at —40 °C before being quenched with excess amount of 1M HCI/H,O at —40 °C. The aqueous
layer was extracted three times with EtOAc. The combined organic layer was washed with saturated
aqueous NaCl, dried over MgSQOs, and concentrated under reduced pressure. Flash chromatography

(S102, 5% EtOAc/n-hexanes) provided S38 (317.5 mg, 23%) as a pale yellow solid.

1.3-Dimethoxy-5-(2-nitro-1-phenylethyl)benzene (S38); '"H NMR (500 MHz, CDCl3) 6 7.33 (t, J = 7.0
Hz, 2H), 7.24-7.27 (m, 3H), 6.38 (d, /= 1.5 Hz, 2H), 6.35 (t, /= 2.0 Hz, 1H), 4.94-4.96 (m, 2H), 4.83
(t,J=8.3 Hz, 1H), 3.76 (s, 6H); °C NMR (125 MHz, CDCl3) 6 161.3, 141.6, 139.1, 129.2, 127.8, 127.7,
106.2,99.0, 79.2,55.5,49.2; IR (neat) vinax 2839, 2361, 1593, 1549, 1431, 1429, 1377, 1344, 1317, 1292,
1204, 1153, 1067, 1003, 926, 833, 766 cm '; HRMS (ESI) calculated for C1sH;sNO4 [M+H]": 288.1230,
found: 288.1234; mp : 141-143 °C.

To a solution of S38 (283.0 mg, 0.990 mmol) in THF (40 mL) and H,O (4.0 mL), freshly prepared
Al(Hg) (from 566.0 mg of Al) was added at room temperature under Ar atmosphere. The reaction
mixture was vigorous stirred for 4 h at room temperature before being quenched with saturated aqueous
NaHCO:s. The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with

CHCI;. The combined organic layer was washed saturated aqueous NaCl, dried over MgSO, and
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concentrated under reduced pressure. Flash chromatography (SiO,, 5% MeOH/ CHCI;) provided S39
(216.6 mg, 96%) as a white solid.

N-(2-(3.5-Dimethoxyphenyl)-2-phenylethyl)hydroxylamine (S39); '"H NMR (500 MHz, CDCl;) § 7.30
(t, J=17.5Hz, 2H), 7.25 (d, J= 6.5 Hz, 2H), 7.21 (t, J = 7.0 Hz, 1H), 6.41 (d, J=2.5 Hz, 2H), 6.32 (t, J
= 2.0 Hz, 1H), 4.32 (t, J = 7.8 Hz, 1H), 3.75 (s, 6H), 3.50 (d, J = 7.5 Hz, 2H); “C NMR (125 MHz,
CDCls) 0 161.1, 144.7, 142.1, 128.8, 128.1, 126.9, 106.5, 98.4, 58.2, 55.4, 48.0; IR (neat) vmax 2930,
2837, 1593, 1452, 1427, 1342, 1290, 1204, 1150, 1063, 926, 831, 752 cm™'; HRMS (ESI) calculated for
C16H20NO3 [M+H]": 274.1438, found: 274.1439; mp: 142-143 °C.

To a solution of p-methoxybenzoic acid (120.2 mg, 0.79 mmol) and N-methylmorpholine (NMM,
8.7 puL, 0.079 mmol) in CH3CN (10 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 262.4 mg, 0.948 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S39 (216.0 mg, 0.79 mmol) in CH3CN (6 mL). The
reaction mixture was stirred for 3 h at —20 °C under Ar atmosphere. The resulting mixture was quenched
with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times with EtOAc.
The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQO4, and
concentrated under reduced pressure. Flash chromatography (SiO., 35% EtOAc/n-hexanes) provided N-
hydroxyamide S40 (189.4 mg, 59%) as a pale brown solid.

N-(2-(3,5-Dimethoxyphenyl)-2-phenylethyl)-N-hydroxy-4-methoxybenzamide (S40); 'H NMR (500
MHz, CDCl;) 6 7.24-7.285 (m, 3H), 7.14 (d, J = 7.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H), 6.79 (d, /= 9.5
Hz, 2H), 6.34 (t, /= 7.3 Hz, 1H), 6.28 (d, J= 2.5 Hz, 2H), 4.65 (t,J = 7.3 Hz, 1H), 4.26-4.28 (m, 2H),
3.84 (s,3H), 3.73 (s, 6H); "C NMR (125 MHz, CDCl3) 6 167.9, 161.5, 160.9, 143.3, 140.8, 129.8, 128.7,
128.3, 127.1, 124.1, 113.6, 106.7, 98.7, 55.8, 55.5, 55.4, 47.7; IR (neat) vmax 2938, 2837, 1591, 1508,
1429, 1302, 1260, 1161, 1157, 1069, 1024, 943, 837, 797, 704 cm'; HRMS (ESI) calculated for
C24H26NOs [M+H]": 408.1805, found: 408.1785; mp: 139-140 °C.

To a solution of N-hydroxyamide S40 (100.0 mg, 0.246 mmol) in CH,Cl, (28 mL), BF;-Et,O (60.6
pL, 0.491 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold Et,O.

Desired pure boron complex S41 (103.9 mg, 93%) was obtained as a white solid.

Boron complex S41; 'H NMR (500 MHz, CDCl;) 6 7.22-7.29 (m, 4H), 7.16 (d, J = 7.0 Hz, 2H), 7.05
S30




(d, J=9.0 Hz, 2H), 6.84 (d, J = 9.0 Hz, 2H), 6.30 (t, /= 2.3 Hz, 1H), 6.26 (d, J = 2.0 Hz, 2H), 4.76 (t,
J=17.8 Hz, 1H), 4.47 (dd, J = 8.5, 13.5 Hz, 1H), 4.41 (dd, J = 7.0, 13.0 Hz, 1H), 3.85 (s, 3H), 3.70 (s,
6H); >C NMR (125 MHz, CDCl;) 6 163.5, 163.3, 161.2, 141.9, 139.2, 130.4, 129.0, 128.0, 127.7, 114.6,
114.2,106.3,99.7, 55.7 (2C), 55.4, 47.2; IR (neat) vmax 2940, 2843, 1595, 1526, 1458, 1425, 1312, 1265,
1202, 1144, 1072, 1016, 976, 841, 702 cm'; HRMS (ESI) calculated for CasH26NOs [M-BF,+H.]":
408.1805, found: 408.1780; mp: 139-141 °C.

Indole formation using S41 was carried out with general protocol (method B; Time A: 15 min; Time

B: 6 h), and desired indole 28 was obtained in 99% yield.

5.7-Dimethoxy-3-phenyl-1H-indole (28); '"H NMR (500 MHz, CDCl;) § 8.37 (brs, 1H), 7.65 (d, J=6.5
Hz, 2H), 4.46 (t, J = 7.8 Hz, 2H), 7.30 (t, /= 2.8 Hz, 2H), 6.96 (d, /= 1.5 Hz, 1H), 6.41 (d, J=2.5 Hz,
1H), 4.00 (s, 3H), 3.87 (s, 3H); °C NMR (125 MHz, CDCl3) 6 155.7, 146.7, 136.0, 128.9, 127.5, 126.4,
126.0, 122.7, 121.8, 118.7, 94.7, 93.0, 56.1, 55.6; IR (neat) vmax 3308, 3003, 2961, 2835, 1634, 1595,
1487, 1447, 1331, 1298, 1273, 1211, 1207, 1148, 1086, 1051, 1003, 935, 797, 743, 694, 675 cm ';
HRMS (ESI) calculated for Ci¢HisNO2 [M+H]™: 254.1176, found: 254.1161; mp: 91-94 °C.

Synthesis of 5,7-dimethoxy-2-methylindole (29).

DMT-MM
MeO NO, p-methoxybenzoic acid

AllH MeO NHOH
Ve (Hg) 10 mol% N-methylmorpholine
THF Me 25%

OMg42 7% OMe 43 unoptimized condition
OH MeO OMe
\ MeO
MeO N\I//O BF3-Et,0 Mehod B N
Me PMP CHLCl, Me OMe 82% N ¢
OMe 94% o \7/©/ OMe
S44 \ 29
F-B0
F S45

To a solution of known nitro compound S42 (274.0 mg, 1.216 mmol)*® in THF (50 mL) and H,O
(5.0 mL), freshly prepared Al(Hg) (from 550.0 mg of Al) was added at room temperature under Ar
atmosphere. The reaction mixture was vigorous stirred for 8 h at room temperature before being
quenched with saturated aqueous NaHCOj3. The resulting mixture was filtrated by Celite pad. The filtrate
was extracted three times with CHCIs. The combined organic layer was washed with saturated aqueous
NaCl, dried over MgSO4 and concentrated under reduced pressure. Flash chromatography (SiO»,
2%MeOH/ CHCI;) provided S43 (198.6 mg, 77%) as a white solid.
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N-(1-(3.5-Dimethoxyphenyl)propan-2-yl)hydroxylamine (S43); '"H NMR (500 MHz, CDCl3) § 6.36 (s,
2H), 6.33 (d, J = 2.0 Hz, 1H), 3.78 (s, 6H), 3.21 (sext, J = 6.0 Hz, 1H), 2.79 (dd, /= 7.0, 13.0 Hz, 1H),
2.56 (dd, J = 6.8, 13.3 Hz, 1H), 1.11 (dd, J = 1.8, 6.3 Hz, 3H); °C NMR (125 MHz, CDCl3) § 161.0,
141.1,107.4,98.4,58.4,55.4,40.4, 17.8; IR (neat) vmax 3250, 2972, 2845, 1591, 1454, 1348, 1296, 1206,

1148, 1053, 966, 930, 895, 831 cm™'; HRMS (ESI) calculated for C1HisNOs; [M+H]": 212.1281, found:
212.1281; mp: 88-90 °C.

To a solution of p-methoxybenzoic acid (108.0 mg, 0.710 mmol) and N-methylmorpholine (NMM,
7.8 pL, 0.071 mmol) in CH3;CN (10 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 235.8 mg, 0.852 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S43 (150.0 mg, 0.71 mmol) in CH;CN (4 mL). The
reaction mixture was stirred for 1 h at —20 °C under Ar atmosphere. The resulting mixture was quenched
with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times with EtOAc.
The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs4, and
concentrated under reduced pressure. Flash chromatography (SiO., 35% EtOAc/n-hexanes) provided N-
hydroxyamide S44 (62.2 mg, 25%) as a brown oil.

N-(1-(3,5-Dimethoxyphenyl)propan-2-y1)-N-hydroxy-4-methoxybenzamide (S44); '"H NMR (500 MHz,
CDCl3) 6 6.94 (d, J = 8.0 Hz, 2H), 6.76 (dt, J=2.3, 9.0 Hz, 2H), 6.34 (t, J = 2.3 Hz, 1H), 6.18 (d, J =
2.0 Hz, 2H), 3.80 (s, 3H), 3.71 (s, 6H), 3.09 (dd, J=10.3, 13.8 Hz, 1H), 2.57 (dd, /= 4.3, 13.8 Hz, 1H),
1.41 (d, J=7.0 Hz, 3H); ®C NMR (125 MHz, CDCl3) § 167.6, 161.4, 160.9, 140.4, 129.3, 124.6, 113.7,
107.2,99.2, 59.0, 55.5, 55.4, 40.1, 18.8; IR (neat) vmax 2934, 2837, 1593, 1514, 1429, 1427, 1300, 1252,

1204, 1148, 1057, 1028, 930, 835. 752 cm™'; HRMS (ESI) calculated for C1oH2sNOs [M+H]": 346.1649,
found: 346.1650.

To a solution of N-hydroxyamide S44 (58.0 mg, 0.168 mmol) in CH,Cl, (5.6 mL), BF3-Et,O (41.4
uL, 0.336 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold Et,O.

Desired pure boron complex S45 (62.2 mg, 94%) was obtained as a white solid.

Boron complex S45; '"H NMR (500 MHz, CDCl;) 6 7.01 (dt, J = 2.5, 9.0 Hz, 2H), 6.82 (dt, J = 2.3, 8.5
Hz, 2H), 6.30 (t,J=2.3 Hz, 1H), 6.26 (d, J=2.5 Hz, 2H), 4.37-4.44 (m, 1H), 3.83 (s, 3H), 3.71 (s, 6H),
3.21 (dd, J=10.8, 13.8 Hz, 1H), 2.71 (dd, J = 3.3, 13.8 Hz, 1H), 1.60 (d, J = 6.0 Hz, 3H); *C NMR

(125 MHz, CDCl3) 6 163.3, 162.3,161.2, 138.8,130.2, 114.5, 114.4, 106.6, 100.5, 60.2, 55.7, 55.5, 40.1,
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18.4; IR (neat) vmax 3009, 2940, 2843, 1591, 1516, 1449, 1344, 1269, 1263, 1204, 1150, 1061, 991, 930,
843, 735, 706 cm™'; HRMS (ESI) calculated for C1oH24NOs [M-BF+H]": 346.1649, found: 346.1625;
mp: 133-135 °C.

Indole formation using S47 was carried out with general protocol (method B; Time A: 10 min; Time

B: 24 h), and desired indole 29 was obtained in 82% yield.

5.7-Dimethoxy-2-methyl-1H-indole (29); '"H NMR (500 MHz, CDCl3) 6 7.97 (br s, 1H), 6.59 (d, J=2.0
Hz, 1H), 6.29 (d, J = 2.0 Hz, 1H), 6.12 (s, 1H), 3.91 (s, 3H), 3.83 (s, 3H), 2.41 (s, 3H); *C NMR (125
MHz, CDCl3) 6 155.0, 145.9, 135.1, 129.7, 121.5, 100.8, 93.5, 93.3, 56.0, 55.5, 13.8; IR (neat) Vmax 3323,
3003, 2934, 2835, 1630, 1587, 1582, 1499, 1454, 1402, 1321, 1246, 1204, 1140, 1109, 1043, 991, 930,
812, 785, 743, 718 cm™'; HRMS (ESI) calculated for C;1HisNO, [M+H]": 192.1019, found: 192.1009;
mp: 96-97.8 °C.

Synthesis of 6,8-dimethoxyquinoline (32) and 6.8-dimethoxy-1.2.3.4-tetrahydroquinoline (33).
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CHLCl, PEG
OMe gug e OMe S47 83% OMe S48
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DMT-MM
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HO™ )
S S50
OMe
BreEL0 OMe " Mehod B
CH,Cl OMe Meo N MO
2Cl,
95% ,N%/©/ N/ + N
° OMe OMe 1
F-B-O
F 30 32 (43%) 33 (31%)

To a solution of iodine (25.0 g, 9.94 mmol) in CH,Cl, (40 mL), Phs;P (26.0 g, 9.94 mmol) was added
at room temperature under Ar atmosphere. The reaction mixture was stirred for 10 min. To the resulting
mixture, imidazole (1.1 g, 16.6 mmol) and a solution of 3-(3,5-dimethoxyphenyl)propan-1-ol (S46, 1.3
g, 6.63 mmol) in CH»Cl, (40 mL) were slowly added. The reaction mixture was stirred for 1 h at room
temperature. The resulting mixture was quenched with saturated aqueous Na>S»>Os. The aqueous layer

was extracted three times with CHCls. The combined organic layer was washed with saturated aqueous
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NaCl, dried over MgSQOs, and concentrated under reduced pressure. Flash chromatography (SiO,, 10%
EtOAc/n-hexanes) provided S47 (5.57 g, 77%) as a pale yellow oil.

1-(3-Todopropyl)-3,5-dimethoxybenzene (S47); '"H NMR (500 MHz, CDCl;) 6 6.37 (d,J= 2.5 Hz, 2H),
6.33 (t,J=2.0 Hz, 1H), 3.79 (s, 6H), 3.17 (t, /= 7.0 Hz, 2H), 2.67 (t, J = 7.0 Hz, 2H), 2.12 (quint, J =
7.0 Hz, 2H); °C NMR (125 MHz, CDCl;) § 160.9, 142.8, 106.7, 98.1, 55.4, 36.5, 34.7, 6.6; IR (neat)
Vmax 2936, 2835, 1593, 1458, 1427, 1350, 1292, 1204, 1148, 1059, 922, 829, 694 cm '; HRMS (ESI)

calculated for C;1H;6102 [M+H]": 307.0190, found: 307.0172.

To a solution of known compound S47 (1.50 g, 4.90 mmol) in polyethylene glycol (10 mL), NaNO»
(1.0 g, 14.7 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was
stirred for 3 h at room temperature before an addition of H>O (50 mL). The aqueous layer was extracted
three times with Et;O. The combined organic layer was washed with saturated aqueous NaCl, dried over
MgSO0,, and concentrated under reduced pressure. Flash chromatography (SiO-, 10% EtOAc/n-hexanes)
provided nitro compound S48 (916.0 mg, 83%) as a pale yellow oil.

1,3-Dimethoxy-5-(3-nitropropyl)benzene (S48); 'H NMR (500 MHz, CDCl3) § 6.32—6.34 (m, 3H), 4.37
(t, J= 6.8 Hz, 2H), 3.78 (s, 6H), 2.66 (t, J = 7.5 Hz, 2H), 2.31 (quint, J = 7.3 Hz, 2H); >C NMR (125
MHz, CDCl3) 0 161.1, 141.9, 106.6, 98.5, 74.7, 55.4, 32.6, 28.7; IR (neat) vmax 2938, 2839, 1595, 1547,
1460, 1429, 1381, 1294, 1204, 1148, 1055, 924, 833, 696 cm '; HRMS (ESI) calculated for Ci1H;sNO4
[M+H]": 226.1074, found: 226.1061.

To a solution of S48 (900.0 mg, 4.0 mmol) in THF (160 mL) and H,O (16 mL), freshly prepared
Al(Hg) (from 1.8 g of Al) was added at room temperature under Ar atmosphere. The reaction mixture
was vigorous stirred for 8 h at room temperature before being quenched with saturated aqueous NaHCO:.
The resulting mixture was filtrated by Celite pad. The filtrate was extracted three times with CHCls. The
combined organic layer was washed with saturated aqueous NaCl, dried over MgSQO4 and concentrated
under reduced pressure. Flash chromatography (SiO», 20-50% CH3;CN/toluene gradient) provided S49
(589.0 mg, 70%) as a colorless oil.

N-(3-(3.5-Dimethoxyphenyl)propyl)hydroxylamine (S49); 'H NMR (500 MHz, CDCls) 6 6.35 (d, J =
2.5 Hz, 2H), 6.30 (t,J=2.0 Hz, 1H), 3.77 (s, 6H), 2.96 (t, /= 7.0 Hz, 2H), 2.61 (t,J= 7.8 Hz, 2H), 1.87
(quint, J = 7.5 Hz, 2H); >C NMR (125 MHz, CDCl;) 6 160.9, 144.4, 106.6, 97.9, 55.4, 53.4, 33.8, 28.6;
IR (neat) vmax 3260, 2932, 2883, 1593, 1462, 1427, 1352, 1294, 1206, 1148, 1055, 993, 922, 831 cm';

HRMS (ESI) calculated for C1HisNOs; [M+H]": 212.1281, found: 212.1270.
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To a solution of p-methoxybenzoic acid (418.0 mg, 2.75 mmol) and N-methylmorpholine (NMM,
30.0 pL, 0.275 mmol) in CH3CN (55 mL), 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (DMT-MM, 798.0 mg, 2.89 mmol) was added at room temperature under Ar atmosphere. The
reaction mixture was stirred for 3 h at room temperature. The resulting mixture was cooled to —20 °C
before an addition of the solution of hydroxylamine S49 (580.0 mg, 1.02 mmol) in CH3CN (55 mL).
The reaction mixture was stirred for 1 h at —20 °C under Ar atmosphere. The resulting mixture was
quenched with excess amount of 1M HCI/H,O at —20 °C. The aqueous layer was extracted three times
with EtOAc. The combined organic layer was washed with saturated aqueous NaCl, dried over MgSQs,
and concentrated under reduced pressure. Flash chromatography (SiO», 2% CH3;CN/CHCIs) provided
N-hydroxyamide S50 (557 mg, 59%) as a white solid.

N-(3-(3.5-Dimethoxyphenyl)propyl)-N-hydroxy-4-methoxybenzamide (S50); 'H NMR (500 MHz,
CDCls) 6 8.56 (br s, 1H), 7.43 (d, J =9.0 Hz, 1H), 6.88 (dt, J = 2.4, 9.5 Hz, 2H), 6.29 (t, J = 2.0 Hz,
1H), 6.27 (d, J = 2.5 Hz, 2H), 3.84 (s, 3H), 3.75 (s, 6H), 3.69 (t, J = 7.3 Hz, 2H), 2.55 (t, J = 7.5 Hz,
2H), 2.07 (quint, J = 7.4 Hz, 2H); *C NMR (125 MHz, CDCL) § 167.6, 161.8, 161.0, 143.3, 129.8,
124.2,114.0, 106.5, 98.1, 55.5, 55.4, 50.8, 33.0, 28.9; IR (neat) vmax 3190, 2936, 2841, 1589, 1518, 1454,
1412, 1310, 1252, 1159, 1069, 1024, 939, 827, 760, 700, 667 cm'; HRMS (ESI) calculated for
C19H24sNOs [M+H]": 346.1649, found: 346.1626; mp: 123-126 °C.

To a solution of N-hydroxyamide S50 (550.0 mg, 0.159 mmol) in CH>Cl» (53 mL), BF3-Et,O (393.0
uL, 3.18 mmol) was added at room temperature under Ar atmosphere. The reaction mixture was stirred
for 1 h at room temperature. Excess BF3;-Et,O and the solvent were removed from the reaction vessel
under reduced pressure. Obtained white solids were collected by filtration and washed with cold Et;O.

Desired pure boron complex 30 (592.0 mg, 95%) was obtained as white crystals.

Boron complex 30; '"H NMR (500 MHz, CDCl3) 6 7.50 (dt, J = 2.3, 8.5 Hz, 2H), 6.95 (dt, J= 2.8, 9.5
Hz, 2H), 6.30 (t, /= 2.3 Hz, 1H), 6.27 (d, J = 2.5 Hz, 2H), 3.94 (t, J = 7.0 Hz, 2H), 3.89 (s, 3H), 3.75
(s, 6H), 2.67 (t, J = 7.3 Hz, 2H), 2.29 (quint, J = 7.1 Hz, 2H); >C NMR (125 MHz, CDCl;) 6 164.0,
161.5, 161.2, 142.0, 130.9, 114.9, 114.0, 106.6, 98.4, 55.8, 55.4, 50.0, 32.3, 28.1; IR (neat) Vmax 2967,
2934, 2843, 1605, 1456, 1302, 1263, 1157, 1121, 1061, 982, 937, 881, 837, 768, 737 cm™'; HRMS (ESI)
calculated for C19H24NOs [M-BF>+H,]" : 346.1649, found: 346.1626; mp: 112-113 °C.

Indole formation using 30 was carried out with general protocol (method B; Time A: 10 min; Time
B: 3.5 h), and desired 6,8-dimethoxyquinoline (32) and 6,8-dimethoxy-1,2,3,4-tetrahydroquinoline (33)

were obtained in 43% and 31% yield respectively.
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6.8-Dimethoxyquinoline (32); "H NMR (500 MHz, CDCls) 6 8.75 (dd, J = 2.0, 4.0 Hz, 1H), 8.00 (dd, J
= 1.8, 8.8 Hz, 1H), 7.36 (dd, J = 4.3, 8.3 Hz, 1H), 6.71 (d, J = 3.0 Hz, 1H), 6.65 (d, J = 2.5 Hz, 1H),
4.05 (s, 3H), 3.92 (s, 3H); >C NMR (125 MHz, CDCl3) § 158.4, 156.5, 146.9, 137.1, 134.8, 130.1, 122.3,
101.3, 97.0, 56.2, 55.7; IR (neat) vmax 3013, 2932, 2849, 1618, 1580, 1504, 1452, 1422, 1381, 1335,
1261, 1217, 1123, 1121, 1051, 997, 943, 891, 831, 791 cm'; HRMS (ESI) calculated for C1;H;2NO»
[M+H]": 190.0863, found: 190.0852.

6.8-Dimethoxy-1,2.3.4-tetrahydroquinoline (33); '"H NMR (500 MHz, CDCl;) 6 6.29 (d, J = 2.0 Hz,
1H), 6.18 (d, J = 2.5 Hz, 1H), 3.80 (s, 3H), 3.74 (s, 3H), 3.28 (t, J = 5.3 Hz, 2H), 2.75 (t, J = 6.5 Hz,
2H), 1.95 (quint, J = 6.0 Hz, 2H); *C NMR (125 MHz, CDCl) § 151.6, 147.7, 128.8, 122.0, 104.9,

97.0, 55.9, 55.5, 41.9, 27.1, 22.7; HRMS (ESI) calculated for C;;H;2NO, [M+H]": 194.1176, found:
194.1176.

One-Pot synthesis of 6.8-dimethoxyquinoline (32).

OMe

OMe 1DPIFAHFIP o

2) EtsN, THF N
OMe ) EtN,
—
Nt 3) PIFA, HFIP N
Q = 71% OMe
F-B-O one-pot operation 32

To a solution of boron complex 30 (20.0 mg, 0.0509 mmol) in 1,1,1,3,3,3-hexafluoroisopropanol
(HFIP, 3.4 mL), [bis(trifluoroacetoxy)iodo]benzene (PIFA, 21.9 mg, 0.0509 mmol) was added at 0 °C
under Ar atmosphere. The reaction mixture was stirred for 15 min before removal of solvent. The residue
was dissolved to dry THF (3.4 mL) and the resulting mixture was cooled at 0 °C. Et;N (21.3 uL, 0.153
mmol) was added to the resulting mixture and the reaction mixture was stirred for 9 h at 0 °C under Ar
atmosphere. The Et;N and solvent was removed from reaction vessel under reduced pressure. the crude
mixture of 32 and 33 were dissolved in 1,1,1,3,3,3-hexafluoroisopropanol (HFIP, 3.4 mL), and the
resulting mixture was cooled at 0 °C. [Bis(trifluoroacetoxy)iodo]benzene (PIFA, 21.9 mg, 0.0509 mmol)
was added to the resulting mixture at 0 °C. The reaction mixture was stirred for 6 h at 0 °C under Ar
atmosphere. The resulting mixture was quenched with 15% NaOH/H,O. The aqueous layer was
extracted three times with EtOAc. The combined organic layer was washed with saturated aqueous NaCl,
dried over MgSQs, and concentrated under reduced pressure. Flash chromatography (SiO,, 66%
EtOAc/n-hexanes) provided 6,8-dimethoxyquinoline (32, 6.8 mg, 71%) as a pale yellow oil.
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DFILE WDK SI 7 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-04 12:24:20
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
PPM
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DFILE  WDK SI 8 H-fin.als &
COMNT  single pulse MeO OMe @
DATIM 2019-04-24 19:56:39
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN %0017Hz
POINT 131
FREQU 7507.39 Hz OMe
SCANS 8
ACQT™ 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec .
IRNUC
CTEMP 21.3 ¢ HO
SLVNT L3
EXREF 7.26 ppm O g
BF N 0.120 Hz L
RGAI} 4 8
5 8 5 g 8
8 g
=
J . ude L N« 1
PPM
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DFILE WDK Sl 8 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-24 20:26:08
OBNUC 13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 602
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 21.6c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN
PPM
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DFILE WDK SI 12 H-fin.als
COMNT  single_pulse
DATIM 2019-04-26 13:12:19 Meo OMe
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
ll:gllir"QT 13107
U 7507.39 Hz
SCANS 8 OMe
ACQT™M 1.7459 sec
PD 5.0000 sec
PWI1 5.95 usec
IRNUC 1H
CTEMP 21.7¢ (GIN
SL\‘;NT CDCL3 Q
EXREF 7.26 ppm
BF 0.10 Hz -0
RGAIN 32 F ’_B\
g
e
o 8
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g 8 g g
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PPM!
T T T I T T T T T T T T T T T T T T T T
8 6 4 2 0
2 AN
gzgs3n & I53g888 g8z
(S SV pr) < Y Fd B deied S
C:¥UsersYuser¥Documents¥NMRT—4#¥NMR data¥R1 M2 74/L-5 ¥ H it ¥YSI # BT IERRY12¥WDK SI 12 C—fin.als
DFILE WDK SI 12 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-04-26 13:20:26
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
T T T T T T [ T T T T LA Y L B N N ) N B B B
0 175 " 150 , | 125 M X 100 e , 50 \ 25
cwa = w0 -9 w © -
288 § 8 28 8 £ §s838¢ §E2 g
883 8 8 == g 8 SSSSSS 838 &

sS40




C:¥UsersYuser¥Documents¥NMRF —#¥NMR data¥R1 M2 7 4/L& ¥ % F¥SI 5T IEARY13¥WDK SI 13 H-fin.als

DFILE  WDK SI 13 H-fin.als =
COMNT  single_pulse b
DATIM 2019-04-26 13:41:09 Meo OMe
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PWI 5.95 usec
IRNUC 1H
CTEMP 215¢ ’
SLINT  CDCL3 o+
EXREF 7.26 ppm \
BF 0.10 Hz B- (0]
RGAIN 34 F -
-\
8 g
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PPM
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DFILE WDK §I 13 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-26 13:49:14
OBNUC 13
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1.9¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
&
PPM
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DFILE WDK SI 14 H-fin.als S
COMNT single_pulse Meo OM e ©
DATIM 2019-04-26 14:27:53
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz N 02
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec N
IRNUC 1H s
CTEMP 218¢ o+
%(VNT CDCL3 \
REF 7.26 ppm —
BF 0.12 Hz F- B ©
RGAIN 50 - i: 14
=<3 ~ 3 B
8 g 5 s S
PPM
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DFILE WDK §I 14 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-26 15:06:47
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 802
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 22.0 ¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.12 Hz
RGAIN 8
PPM
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DFILE WDK Sl 9 H-fin.als
COMNT single_pulse
DATIM  2019-07-22 18:57:32 MeO
OBNUC 1H
EXMOD single_pulse.ex2 AN
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz N
POINT 13107
FREQU 7507.39 Hz H
SCANS 8
ACQTM 1.7459 sec OMe
PD 5.0000 sec
PWI1 5.95 usec 9
IRNUC 1H
CTEMP 21.2¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 34
4
8 g 5 58
- al S oo
N__ JJ A L
PPM
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DFILE WDK SI 9 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-22 19:07:18
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 32
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK §I 21 H-fin.als
COMNT single_pulse MeO OMe
DATIM 2019-07-31 14:30:29
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 O
ACQTM 1.7459 sec
PD 540%%0 sec )J\
PWI1 5.95 usec
IRNUC 1H - N H
CTEMP 20.8 ¢ P h O
SLVNT CDCL3
EXREF 7.26 ppm 1
BF 0.10 Hz 2
RGAIN 38
=
o
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DFILE WDK SI 21 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-31 14:34:35
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 72
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.2¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK SI S7 H-fin.als
COMNT single_pulse
DATIM 2019-07-01 14:02:32 Br
OBNUC 1H
EXMOD single_pulse.ex2 M N O
OBFRQ 500.16 MHz
OBSET 2.41 KHz eO A 2
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC  1H OMe
CTEMP 20.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm S7
BF 0.10 Hz
RGAIN 48
&
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DFILE WDK SI §7 C —fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-07-01 14:10:28
OBNUC
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 60
PPM
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DFILE WDK SI S8 H-fin.als Br
COMNT siggle _pulse
DATIM 2019-07-01 11:16:39
OBNUC  1H MeO NO
EXMOD single_pulse.ex2 2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec OMe
PW1 5.95 usec
IRNUC  1H S8
CTEMP 209 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 44
%
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DFILE WDK SI §8 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-01 11:21:22
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz,
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 82
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 209 ¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 60
PPM
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DFILE WDK SI S9 H-fin.als
COMNT single_pulse

DATIM  2019-07-01 14:17:10 Br
OBNUC  1H eex2

EXMOD single_pulse.ex

OBFRQ 500.16 MHz MeO NHOH
OBSET 2.41 KHz

OBFIN 6.01 Hz

POINT 13107

FREQU 7507.39 Hz

SCANS 8

ACQTM 1.7459 sec

PD 5.0000 sec O M
PW1 5.95 usec

IRNUC 1H e
CTEMP 21.0 ¢

SLNT  CDCL3 S9
EXREF 7.26 ppm

BF 0.10 Hz

RGAIN 40
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DFILE WDK SI 89 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-01 14:30:30
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 264
ACQTM 0.8336 sec
PD 2.0000 sec
PWI 3.07 usec
IRNUC 1H
CTEMP 217
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK §I S10 H-fin.als
COMNT single_pulse Br O H
gg”l]\"llll}dc 21(3(19-07—01 15:29:46 1
1
EXMOD single_pulse.ex2 Meo N O
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec OMe
PW1 5.95 usec
IRNUC  1H S10
CTEMP 20.9 ¢
SLVNT ~ CDCL3 OMe
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 44
o
g 3 : S
J J 1 &L - A4
PPM
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DFILE WDK SI S10 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-01 15:44:34
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.,06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1.1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 60
PPM|
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MeO

WDK §I S11 H-fin.als
single_pulse
21(2‘19—07—13 09:08:18
1

single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8

1.7459 sec
5.0000 sec
5.95 usec
1H
20.0 ¢
CDCL3
7.26 ppm
0.10 Hz
44

1.99

Br

2.01

e 0.9

e 1.00

OMe

OMe

2.03

2.00

PPM

6.848 —_|
6.831 — |

6.516
N
6.321 L
8315 —]

4,280
4.269
4.256
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3.303
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1.204 —

~0.006 —to—

DFILE WDK 8I S11 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-13 09:23:22
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 20.5¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
NETIRSIES S SV Ee T —— - "
PPM
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DFILE
COMNT
DATIM
OBNUC
EXMOD

WDK SI 22 H-fin.als
single_pulse Br
2&19—1]—06 12:15:33
1
single_pulse.ex2 Meo
500.16 MHz \
2.41 KHz
6.01 Hz

13107
7507.39 Hz
8

1.7459 sec

0000 sec OMe
22

Iz

1H

2l4c
CDCL3
7.26 ppm
0.10 Hz
52

2301
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DFILE WDK SI 22 Cfin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-27 21:43:18
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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EXREF
BF
RGAIN

WDK SI S13 H-fin.als
single_pulse
2019-05-16 12:45:39
1H

single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8

1.7459 sec
5.0000 sec
5.95 usec

1H

20.0c
CDCL3
7.26 ppm
0.10 Hz
30

TBDPSO

S13
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DFILE WDK SI S13-C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-05-16 12:53:44
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 2
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 54
PPM
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DFILE WDK SI S14 H-fin.als
COMNT single_pulse
DATIM  2019-09-21 12:28:00 TBDPSO NHOH
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 S1 4
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 19.5¢
SLVNT CDCL3
EXREF 7.26 ppm
F 0.10 Hz
RGAIN 40
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DFILE WDK §I S14 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-09-21 12:43:3
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 20.1¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
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DFILE WDK §I S15 H-fin.als

COMNT single_pulse
DATIM 2019-08-26 13:21:21 OH
OBNUC  1H 1

EXMOD single_pulse.ex2

OBFRQ 500.16 MHz TBDPSO N O

OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 24
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 21.3 ¢
SLVNT CDCL3
EXREF 7.26 ppm S1 5 OM
BF 0.10 Hz e
RGAIN 48
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DFILE WDK §I S15 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-26 13:37:41
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 328
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 2
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DFILE WDK Sl §16 H-fin.als
COMNT  single_pulse
DATIM 2019-04-11 14:34:09 TBDPSO
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H ,
CTEMP 228¢ N
SLVNT CDCL3 O +
EXREF 7.26 ppm \ O
BF 0.10 Hz -
RGAIN 44 F ’_B\
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DFILE WDK SI S16 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-11 14:59:04
OBNUC 13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 505
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 23.2¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
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DFILE WDK §I 23 H-fin.als
COMNT single_pulse TBDPSO
DATIM 2019-10-24 16:24:55
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz N
OBSET 2.41 KHz
OBFIN 6.01 Hz H
POINT 13107
FREQU 7507.39 Hz
SCANS 8 23
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 20.7¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 28
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DFILE WDK §I 23 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-10-24 16:28:19
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 52
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 54
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PPM

DFILE WDK SI 24 H-fin.als
COMNT single_pulse
DATIM 2019-10-29 09:55:53 HO
OBNUC 1H
EXMOD single_pulse.ex2 \
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz N
POINT 13107
FREQU 7507.39 Hz H
SCANS 85
ACQTM 1.7459 sec
PD 5.0000 sec 24
PW1 5.95 usec
IRNUC 1H
CTEMP 20.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 50
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DFILE WDK SI 24 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-11-08 08:18:39
OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 302
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF -0.10 Hz
RGAIN 8
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DFILE  WDK SI S18 H-fin.als = g8
COMNT  single_pulse o il =
DATIM 2019-07-17 18:37:55
OBNUC 1H
EXMOD single&ullsg.ﬁﬁ
OBFRQ 500. 2
OBSET 2.41 KHz OMe
OBFIN 6.01 Hz
POINT 13107 C
FREQU 7507.39 Hz N
SCANS 8 ~
/QCQTM 1.7459 sec
D 5.0000 sec

PW1 5.95 usec OMe
IRNUC 1H
CTEMP 20.7¢c
SLVNT CDCL3 S1 8
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 34
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DFILE WDK SI S18 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-17 18:41:22
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 52
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 52
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DFILE WDK SI 20 H-fin.als
COMNT single_pulse
DATIM 2019-08-27 14:24:25
OBNUC 1H
EXMOD  single_pulse.ex2 N O
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
glC?EQU 7507.39 Hz
ANS 8
ACQTM 1.7459 sec OMe
PD 550%%0 sec
PW1 .95 usec
IRNUC 1H SZO
CTEMP 209 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 30
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DFILE WDK SI $20 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-27 14:26:59
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 40
ACQT™ 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
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DFILE WDK SI S22 H-fin.als

COMNT single_pulse
DATIM 2019-07-05 13:05:18 N 02
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec
PD 5.0000 sec 822
PW1 5.95 usec
IRNUC 1H
CTEMP 19.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 40
b1
<~
&
o
8 5 83
o B Ned
x
-
PPM
T T T T T T T I T T T T T T T T T T T T
0 8 6 4 2 0
I3 =3 -0 o S oNE. O 1000 t- O - N
g g et € BREEBEERR  EERR g
o~ 0w - @ MMM ANNNNN —— o
C:¥UsersYuser¥Documents¥NMR7 —#¥NMR data¥R1 M2 747145 ¥ 5 F¥SI 3 5ATIEARYS22¥WDK SI S22 C-fin.als
DFILE WDK SI 8§22 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-05 13:11:07
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 102
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 20.2¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
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DFILE WDK SI §23 H-fin.als
COMNT single_pulse
DATIM 2019-07-17 13:31:59 N HOH
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec
PD 5.0000 sec S23
PW1 5.95 usec
IRNUC 1H
CTEMP 20.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 44
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DFILE WDK SI §23 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-17 13:35:13
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 52
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 2l.1c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
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DFILE WDK SI 524 H-fin.als OH
gO’?ANT single_pulse ]
ATIM 2019-07-10 17:53:25
OBNUC  1H MeO N O
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PWI1 5.95 usec
IRNUC 1H 824
CTEMP 2l.1c
SLVNT ~ CDCL3 OMe
EXREF 7.26 ppm
BF .10 Hz
RGAIN 42
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DFILE WDK §I 524 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-10 18:08:31
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
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DFILE WDK SI §25 H-fin.als

COMNT  single_pulse

DATIM 2019-08-27 22:16:32
1H

EXMOD single_pulse.ex2

OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 42
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H

CTEMP 208 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 48

SYNMRF —Z¥NMR data¥R1 M2 74/L 4 Yl % YSI 5 52T IEARYS25¥WDK SI 25 H-fin.als
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DFILE WDK SI §25 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-27 22:40:49
OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 502
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
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DFILE WDK SI 25 H-fin.als

COMNT single_pulse
DATIM_ 2019-08-28 00:53:14 MeO
OBNUC  1H \
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz N
OBFIN 6.01 Hz
POINT 13107 H
FREQU 7507.39 Hz
SCANS 40
ACQTM 1.7459 sec
g& Ssog%‘) sec
1 .95 usec
IRNUC 1H 25
CTEMP 2l.5¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 50
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DFILE WDK SI 25 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-08-28 01:22:19
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 602
ACQTM 0.8336 sec
PD 2.0000 sec
1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
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DFILE WDK §I 827 H-fin.als
COMNT  single_pulse M e O C H O
DATIM 2019-04-19 11:50:19
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 00.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec
PD 5.0000 sec 827
PW1 5.95 usec
IRNUC 1H
CTEMP 21.6 c
SLVNT CDCL3
EXREF 7.26 ppm
F -0.10 Hz
RGAIN 48
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DFILE WDK §I §27 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-19 12:05:33
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 302
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.9¢
SLVNT CDCL3
EXREF 77.16 ppm
BF -0.10 Hz
RGAIN 58
PPM
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DFILE  WDK SI $29 H-fin.als &
SOMNT single_pulse e
ATIM  2019-07-18 15:02:34
OBNUC 1H MeO NOZ
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQ;J 7507.39 Hz
SCAN! 8
ACQTM 1.7459 sec OMe
PD 5.0000 sec
PW1 5.95 usec
IRNUC ~ 1H S29
CTEMP 20.1¢
SLVNT  CDCL3
EXREF 7.26 ppm
F 0.12 Hz
RGAIN 42 5
o
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1.95

Ll
L»-M__ 2.00
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DFILE WDK SI 529 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM  2019-07-18 15:13:41
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 202
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC IH
CTEMP 20.5¢
SLVNT  CDCL3
EXREF 77.16 ppm
BF 0.12 Hz
RGAIN 56
PPM
T T T T T T T I T T T T I T T T T I T T T T T T T T ‘ T T T T | T T T T
D0 175 ) 150 L, 12 100 75 .50 ) 25
g 8858 8 28 g282 gz 8
5 gg88sy 2 33 NS g8 3

S65



C:¥UsersYuser¥Documents¥NMR —4¥NMR data¥R1 M2 74/ 4 ¥Fil i F¥SI % 53T IEAR¥S30¥WDK SI 30 H-fin.als
DFILE WDK §I §30 H-fin.als

COMNT single_pulse —
DATIM  2019-04-19 12:55:39 MeO NHOH o
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
SgQTM 1A7égg sec

5.0000 sec
PW1 5.95 usec 530
IRNUC 1H
CTEMP 21.2¢
SLVNT ~ CDCL3
EXREF 7.26 ppm
BF -0.10 Hz
RGAIN 46 3
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DFILE WDK §I §30 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-19 13:20:52
OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 512
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.7¢
SLVNT CDCL3
EXREF 77.16 ppm
BF -0.10 Hz
RGAIN 56
PPM
T T T T T T T T T T T T I T T T T I T T T T T T T T l T T T T l T L
0 175 , 150 ) L, )25 ) 100 L5 ., 50 L, %
B ¢ #5858 % 2 Ere g 3 @

S66




C:¥Users¥user¥Documents¥NMR7 —Z¥NMR data¥R1 M2 74/L4 ¥fil [ % FYSI 3§ 53T IEARYS31¥WDK SI $31 H-fin.als

DFILE WDK SI S31 H-fin.als S
COMNT single_pulse ©
DATIM 2019-08-28 14:04:48
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSEI:IF gél ﬁHz
OBFIl .01 Hz
POINT 13107 MeO OMe
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 20.8 ¢
SLVNT CDCL3 —
EXREF 7.26 ppm OMe =
BF 0.10 Hz 5
RGAIN 40 B
4
® HO
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DFILE WDK SI 831 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-27 10:11:48
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 302
ACQT™M 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP M.7¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
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568

DFILE WDK Sl $32 H-fin.als
COMNT single_pulse
DATIM 2019-07-18 19:22:38
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2‘31 KHz
OBFIN 6.01 Hz
POINT 13107 MeO OMe
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 20.1¢
SLVNT CDCL3
EXREF 7.26 ppm o M e
BF 4.20 Hz
RGAIN 42
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DFILE WDK §I §32 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-18 19:37:32
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 20.5¢
SLVNT CDCL3
EXREF 77.16 ppm
F 4.20 Hz
RGAIN 56
PPM
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DFILE WDK SI 26 H-fin.als
COMNT  single_pulse
DATIM 2019-08-30 10:07:57 Meo
OBNUC  1H
EXMOD single_pulse.ex2 \
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz N
POINT 13107
FREQU 7507.39 Hz H
SCAN! 8
ACQTM 1.7459 sec OMe
PD 5;)%00 sec
PW1 .95 usec
IRNUC 1H 26
CTEMP 21.0¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 50 &
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DFILE WDK SI 26 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-28 00:42:57
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 602
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
F 0.10 Hz
RGAIN 50
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DFILE WDK SI $34 H-fin.als
COMNT  single_pulse
DATIM 2019-04-24 22:43:08 M
OBNUC  1H e
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz MeO NOZ
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 9
ACQTM 1.7459 sec <
PD 5.0000 sec
PWI 5.95 usec
IRNUC  1H OMe
CTEMP 21.2 ¢
SLWT  CDCL3 S34
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 30
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DFILE WDK SI $34 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-24 22:51:09
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 216 c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
PPM,
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DFILE WDK SI §35 H-fin.als
COMNT  single_pulse Me
g‘g’ll\;ll}fc f2|19-09—14 11:42:07
EXMOD  single pulse.ex2 MeO NHOH
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 o
ACQTM 1.7459 sec i
PD 5.0000 sec OMe ‘T
}:QVI\\/I{JC H 5.95 usec
1
CTEMP 20.4 ¢ 835
SLVNT CDCL3
EXREF 7.26 ppm
BF -0.10 Hz
RGAIN 30
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DFILE WDK 81 §35 C—fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-09-14 11:47:49
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 102
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF 77.16 ppm
F -0.10 Hz
RGAIN 60
PPM
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

WDK SI §36 H-fin.als
single_pulse

2019-08-23 17:11:33
1H

single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507é39 Hz

1.7459 sec
5.0000 sec
5.95 usec

1H

20.8 ¢
CDCL3
7.26 ppm
0.10 Hz
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DFILE WDK SI $36 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-23 17:26:23
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.2¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 0
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DFILE WDK SI 8§37 H-fin.als

COMNT single_pulse
DATIM 2019-04-24 10:27:51 Meo OMe
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec M
PD 5.0000 sec e
PW1 5.95 usec
IRNUC 1H
CTEMP 20.7¢ ’
SLVT  CDCL3 o+
EXREF 7.26 ppm \
BF 0.10 Hz
RGAIN 44 F- B- o)
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DFILE WDK SI $37 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-24 10:42:57
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 21.2¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK SI 27 H-fin.als

COMNT single_pulse Me

Blé'l]\l'lglc %2{19—08-27 22:49:04

EXMOD single_pulse.ex2 M eo

OBFRQ 500.16 MHz A\

OBSET 2.41 KHz

OBFIN 6.01 Hz

POINT 13107 N

FREQU 7507.39 Hz

o H
1.7459 sec

PD 5.0000 sec OMe

EAI{JIU c W 5.95 usec

CTEMP 209 c 27

SLVNT CDCL3

EXREF 7.26 ppm

BF 0.10 Hz

RGAIN 50
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DFILE WDK Sl 27 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-08-28 00:05:27
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1602
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
PPM
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DFILE WDK SI $38 H-fin.als =
COMNT  single pulse Ph 3
g/g’lalallc %(}]{19—11—07 09:16:00
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz Meo N 02
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
/QSQTM 1.7459 sec

5.0000 sec
ﬁ%&\r{lluc H 5.95 usec OMe

1

CTEMP 216 c 8 838
SLVNT CDCL3 o
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 44
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DFILE WDK §I 38 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-11-07 09:23:44
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 152
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF 77.16 ppm
F 0.12 Hz
RGAIN 60
PPM
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DFILE WDK Sl $39 H-fin.als Ph E
COMNT single_pulse «
DATIM 2019-10-17 09:34:44
OBNUC  1H
EXMOD single_pulse.ex2 M € O N H O H
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec OMe
mlUC " 5.95 usec
1
CTEMP 22.6 ¢ 839
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 38
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DFILE WDK §I $39 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-10-17 09:40:12
OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 102
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 23.0 ¢
SLVNT CDCL:
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 58
PPM
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DFILE WDK SI S40 H-fin.als

COMNT single_pulse

DATIM 2019-04-24 23:47:31 P h O H
OBNUC  1H 1

EXMOD single_pulse.ex2

OBFRQ 500.16 MHz MeO N O
OBSET 2.41 KHz

OBFIN 6.01 Hz

POINT 13107

FREQU 7507.39 Hz

SCANS 8

ACQTM 1.7459 sec

PD 5.0000 sec

PWI1 5.95 usec

IRNUC 1H O M €

CTEMP 2l.lc

SLVNT CDCL73 S40

EXREF .26 ppm

BF 0.10 Hz OMe
RGAIN 38
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DFILE WDK Sl $40 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-25 00:52:14
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1352
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
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DFILE WDK §I $41 H-fin.als

&
3

COMNT single_pulse

DATIM 2019-04-24 23:16:28 Meo O Me
OBNUC 1H

EXMOD single_pulse.ex2

OBFRQ 500.16 MHz

OBSET 2.41 KHz

OBFIN 6.01 Hz

POINT 13107

FREQU 7507.39 Hz

SCANS 8 O Me
ACQTM 1.7459 sec Ph

PD 5.0000 sec

PW1 5.95 usec

IRNUC 1H P

CTEMP 2L1c o+

SLVNT CDCL3 \

EXREF 7.26 ppm

BF 0110 Hz -B-O
RGAIN 46 -\
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DFILE WDK SI §41 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-04-24 23:41:09
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 502
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
F 10 Hz
RGAIN 4
»
PPM
LI B N B T LI N B T T T | Tt 1 Tt T [ T T T T [ T T T T ] T T T 1
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DFILE WDK §I 28 H-fin.als

COMNT  single_pulse

DATIM 2019-08-27 21:51:22
1

OBNUC H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
gg]‘;}# 6.01 Hz
13107
FREQU 7507.39 Hz MeO
SCANS 24
ACQTM 1.7459 sec \
PD 5.0000 sec
PWI1 5.95 usec
IRNUC 1H N
CTEMP 21.2¢ H
El)‘(\';NT CDCL3 OM
EF 7.26 ppm
BF 0.10 Hz e
RGAIN 46 28
=
4
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N N 5
5 5 8
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DFILE WDK 8l 28 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-08-27 22:06:19
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 302
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC
CTEMP 1
SLVNT CDCL3
EXREF 77.16 ppm
F 0.10 Hz
RGAIN 52
PPM
L B ) B B B T T [ T [ T T T [ t T T Tt [ T T T T [ T T 1.1
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DFILE WDK SI $43 H-fin.als

CON{uT single_pulse
DAT! 2019-10-08 13:31:00
ome o MeO NHOH
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz Me
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec OMe
PD 5.0000 sec S43
PW1 5.95 usec
IRNUC 1H
CTEMP 20.7 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 42
I
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o
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DFILE WDK §I $43 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-10-08 13:23:49
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 102
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 2l.1c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK SI S44 H-fin.als
COMNT  single_pulse O H
DATIM 2019-09-07 10:06:04
OBNUC 1H |
EXMOD single_pulse.ex2
OBFRQ 00.16 MHz M eo N O
OBSET 2.41 KHz
(P)BFIN 6.01 Hz
OINT 13107
FREQU 7507.39 Hz Me
SCANS 8
ACQT™ 1.7459 sec &
D 5.0000 sec
rWI 5.95 usec O M e
RNUC 1H
CTEMP 20.1¢ 344
SLVNT CDCL3
EXREF 7.26 ppm OMe
BF 0.12 Hz
RGAIN 44
q 3
e P
5§ 8
H 8 R
J | N l
PPM
T T T T T T T I T T T T T T T
lp 8 6
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DFILE WDK §I $44 C—fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-09-07 10:17:51
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 236
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.12 Hz
RGAIN 58
PPM
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DFILE WDK §I $45 H-fin.als
COMNT single_pulse
DATIM 2019-05-17 13:10:14 Meo OMe
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 00.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 Me OMe
ACQTM 1.7459 sec
PD 5.0000 sec
PWI1 5.95 usec |
IRNUC 1H , o
CTEMP 20.2 ¢ O +N
SLVNT CDCL3 \
EXREF 7.26 ppm
BF 0.10 Hz _B-O
RGAIN 40 F —\
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~
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DFILE WDK §I $45 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-05-17 13:25:27
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 204 c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 54
PPM|
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DFILE WDK §I 29 H-fin.als
COMNT  single_pulse
DATIM 2019-08-28 01:32:36 M eo
OBNUC 1H \
EXMOD single_pulse.ex2 M e
OBFRQ 500.16 MHz
OBSET 2.41 KHz N
OBFIN 6.01 Hz
POINT 13107 H
FREQU 7507.39 Hz
SCANS 40 OMe
ACQTM égégg sec
PD X sec
PW1 5.95 usec 29
IRNUC 1H
CTEMP 2l.1c
SLVNT CDCL:
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 46
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DFILE WDK §I 29 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-08-28 02:13:58
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 862
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.6c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 50
PPM
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DFILE  WDK SI S47 H-fin.als =
COMNT  single_pulse ©
DATIM 2019-05-16 14:47:45 MeO
OBNUC  1H |
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
;(R)IIZNT 13107
QU 7507.39 Hz
SCANS 8 OMe 847
ACQT™ 1.7459 sec
PD 5.0000 sec
PWI1 5.95 usec
IRNUC 1H
CTEMP 19.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 32
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PPM
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DFILE WDK SI S47 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-05-16 14:53:32
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 102
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 199 ¢
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM
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DFILE WDK SI $48 H-fin.als
COMNT  single_pulse MeO
DATIM 2019-06-11 12:24:45 NO
OBNUC  1H 2
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
EQU 7507.39 Hz
SCANS § OMe S48 5
ACQTM 1.7459 sec 9
PD 5.0000 sec
PWI1 5.95 usec
IRNUC 1H
CTEMP 209 ¢
SLVNT CDCL3
EXREF 7.26 ppm
F 0.10 Hz
RGAIN 38
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DFILE WDK §I S48 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-06-11 12:28:11
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 25.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 52
ACQT™ 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC
CTEMP 21.4
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM|
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DFILE  WDK SI $49 H-fin.als 2
COMNT  single_pulse ©
DATIM 2019-06-13 10:28:05 Meo
OBNUC  1H NHOH
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe S49
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 19.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 42
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DFILE WDK SI 49 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-06-13 10:31:28
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 52
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 20.1c
SLVNT CDCL3
EXREF 77.16 ppm
F 0.10 Hz
RGAIN 58
PPM
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DFILE WDK SI 850 H-fin.als OMe bt
COMNT  single_pulse ©
DATIM 2019-05-21 19:19:31
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
ggll;‘\}N 6.01 Hz
T 13107
FREQU 7507.39 Hz O M e
SCANS 8
ACQTM 1.7459 sec OMe
PD 5.0000 sec
PW1 5.95 usec
IRNUC 1H
CTEMP 21.3¢ N
SLVNT CDCL3 4
EXREF 7.26 ppm 0J—{O .
BE 0.10 Hz ® o S
AIN 44 IS 350
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DFILE WDK §I 850 C-fin.als
COMNT  single pulse decoupled gated NOE
DATIM 2019-05-21 19:34:37
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 300
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 22.1¢c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
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DFILE WDK Sl 30 H-fin.als o
COMNT  single_pulse OMe b
DATIM  2019-04-11 06:56:31
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM 1.7459 sec
PD 5.0000 sec OMe
PWI1 5.95 usec
IRNUC H
CTEMP 22.0 ¢ +
SLVNT ~ CDCL3 N
EXREF 7.26 ppm NS
BF 0.12 Hz (@)
RGAIN 50 \ =
F-B-O ’
_\F 30
3 8 3
< g 2 5 g 3
w©
S
PPM|
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DFILE WDK $I 30 C—fin.als
COMNT single pulse decoupled gated NOE
DATIM  2019-11-07 05:18:39
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 2002
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC H
CTEMP
SLVNT ~ CDCL3
EXREF 77.16 ppm
BF 0.12 Hz
RGAIN 50
PPM
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DFILE WDK §I 32 H-fin.als

COMNT single_pulse

DATIM 2019-11-07 03:10:16 Meo

OBNUC  1H AN
EXMOD single_pulse.ex2

OBFRQ 500.16 MHz

OBSET 2.41 KHz _—
OBFIN 6.01 Hz

POINT 13107 N
FREQU 7507.39 Hz

SCANS 8

ACQTM 1.7459 sec OMe

PD L 550(;%0 sec

PW .95 usec

IRNUC 1H 32

CTEMP 20.6 ¢

SLVNT CDCL3

EXREF 7.26 ppm

BF 0.12 Hz

RGAIN 46
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214
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DFILE WDK §I 32 C-fin.als
COMNT single pulse decoupled gated NOE
DATIM 2019-11-07 03:36:37
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz,
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 542
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP 21.0¢c
SLVNT CDCL3
EXREF 77.16 ppm
BF 0.12 Hz
RGAIN 56
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DFILE WDK SI 33 H-fin.als
COMNT single_pulse
DATIM  2019-10-29 02:05:53 MeO
OBNUC  1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz N
PCR)INT 13107 H
FREQU 7507.39 Hz
SCANS 8 OMe
ACQTM é .gégg sec
PD X sec
PW1 5.95 usec 33
IRNUC 1H
CTEMP 20.6 ¢
SLVNT ~ CDCL3
EXREF 7.26 ppm 4
BF 0.10 Hz <]
RGAIN 50 f
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DFILE WDK SI 33 Cfin.als
COMNT single pulse decoupled gated NOE
DATIM  2019-10-29 03:12:45
OBNUC  13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1402
ACQTM 0.8336 sec
PD 2.0000 sec
PWI1 3.07 usec
IRNUC 1H
CTEMP
SLVNT ~ CDCL3
EXREF 77.16 ppm
BF 0.10 Hz
RGAIN 56
PPM|
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The structure elucidation of intermediate 15; All spectra were collected with freshly prepared 15 at

0 °C (without deuteration on aromatic group).

7.60,t, J= 70HZ

3.47,1, J=5.8 Hz
7AL G I=T 8
7.74,d, J = 80Hz 4.39,1, J=5.5 Hz
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103.5 _ F
CF4CO,™ P 0—B—F
\
o)
undetected
105.1
1229
107.5
157.2
47.5 OCH3
48.9

13C-NMR (125 MHz, (CF5),CDOD)

H-H COSY
Selected Key HUBC ——
NOEDF -
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DFILE  WDK 202 H-fin.als
COMNT single_pulse
DATIM  2015-11-26 20:28:50
OBNUC IH CF4CO,™
EXMOD single_pulse.ex2 3 2 _'|:
OBFRQ 500.16 MHz _B—
OBSET 2.41 KHz ol 0-B—F
OBFIN 6.01 Hz
POINT 13107 H;C-0 NS o
FREQU 7507.39 Hz 2
SCANS 8 o
ACQTM 1.7459 sec -
PD 5.0000 sec = o
PWI1 5.95 usec © o o o
IRNUC H L o /
CTEMP 217 ¢ o HaC
SLVNT ~ NONE OCH
EXREF 3.31 ppm 8 1 s
BF 0.10 Hz
RGAIN 34 /
; =
s E
X
L A A d_,JM
PPM|
IIII|l||||||llllfllllllll-’llllIIIIIIIIIIIIIII]III'III)IIII!I]II)IIIIIIlIIlllIIII‘IIrl)IlVlll!llllllll'I—ﬁll
o 9 8 6 5 4 3 2 1 0
CONN NI DHIDOD M b = O «© FEHOODNWIONOWONODHOWWOM
FINSHRTIIILEENIT Zo3RerNeRERsNRLesy
SECBRNSRRINS3888Y = SIRRRRBCRRRRBILITEY
L e i e e e e e e S o HFHIH A IONNNODNONNMOM

C:¥Users¥user ¥NMRT —Z¥NMR data¥R1 M2 7471550 il %5 F¥No.203¥WDK 203 tyuukan C-1.jdf

DFILE WDK 203 tyuukan C-1.jdf
COMNT single pulse decoupled gated NOE
DATIM 2019-11-28 01:13:23

13C

OBNUC
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 3000
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.6¢
SLVNT NONE
EXREF 61.50 ppm
F 0.10 Hz
RGAIN 60

L) T T T T | T T T | T T

T I T T T T | T T T
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DFILE WDK 203 tyuukan C-1.jdf
COMNT single pulse decoupled gated NOE
DATIM 2019-11-28 01:13:23

13C

OBNUC
EXMOD single_pulse_dec
OBFRQ 125.77 MHz CF3CO; F
OBSET 7.27 E{Hz -
OBFIN 4.21 Hz + —B—
POINT 327688 H ! ,O B-F
FREQU 39308.18 Hz — (0]
SCANS 3000 HsC-0 '\i\
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H
CTEMP 21.6 ¢ o)
SLVNT NONE H C/
EXREF 61.50 ppm 3

F 0.10 Hz OCHj
RGAIN 60 15

&
—

s . LJ M X

PPM

B

[
160 150 100

90.325 ——1o
89.628 — <
85.250 —

DFILE WDK 203 tyuukan C-1.jdf
COMNT single pulse decoupled gated NOE
DATIM 2019-11-28 01:13:23

OBNUC 13C

EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 3000
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.07 usec
IRNUC 1H

CTEMP 21.6¢c
SLVNT NONE

EXREF 61.50 ppm
BF 0.10 Hz
RGAIN 0

PPM|
T T T ] T T T T I T T T T I T T T T | T T T T | T T T T l T T
50 45 L 40 35 30 ) 25
O ON MY - =3
B8BEIRBE =3 8
o=t Hmmm 0N ©
PP RN S <
FITEEEES eps 5
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DATIM 26-11-2019 21:33:53
DFILE WDK 202 cosy-fin.als
OBNUC 1H
EXMOD cosy_pfg.ex2
OFR 500.16 MHz
OBSET 2.01 KHz
OBFIN 6.32 Hz
POINT 1024
FREQU 4382.12 Hz
SCANS 2
ACQTM 0.2337 sec
PD 1.5000 sec
PW1 11.90 usec
IRN
CTEMP 21.0 ¢
SLVNT NONE
EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50
CFsCO,™ F
-1
+ o—-B—F
T \
HsC—0 N ©
+
O
7
H3C
OCHs
15
H-H COSY
DATIM 26-11-2019 21:33:53
DFILE WDK 202 cosy-fin.als
OBNUC 1H
EXMOD cosy pfg.ex2
OFR 500.16 MHz
OBSET 2.01 KHz
OBFIN 6.32 Hz
POINT 1024
FREQU 4382.12 Hz
SCANS 2
ACQTM 0.2337 sec
PD 1.5000 sec
PW1 11.90 usec
IRN
CTEMP 21.0 ¢
SLVNT NONE
EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50

H-H COSY
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ADK 202 hmgc-ffin.als

NI

-

2

DATIM
DFILE
OBNUC
EXMOD
OFR
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRN
CTEMP
SLVNT
EXREF
BF
RGAIN

26-11-2019 21:33:53
WDK 202 cosy-fin.als

1H
cosy_pfg.ex2
500.16
2.01
6.32
1024
4382.12
2

0.2337
1.5000
11.90

21.0
NONE
3.31
4.20
50

H-H COSY

DATIM
DFILE
OBNUC
EXMOD
OFR
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRN
CTEMP
SLVNT
EXREF
BF
RGAIN

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

26-11-2019 22:06:49
WDK 202 hmgc-ffin.als

1H
hmgc_pfg.ex2
500.16
2.01
6.32
819
4381.05
4

0.1869
1.5000
11.90

21.5
NONE
3.31
4.20
50

HMQC

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz
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DATIM 26-11-2019 22:06:49

DFILE WDK 202 hmgc-
OBNUC 1H

EXMOD hmgc_pfg.ex2
OFR 500.16
OBSET 2.01
OBFIN 6.32
POINT 819
FREQU 4381.05
SCANS 4
ACQTM 0.1869
PD 1.5000
PW1 11.90
IRN

CTEMP 21.5
SLVNT NONE

EXREF 3.31
BF 4.20
RGAIN 50

HMQC

ffin.als

MHz
KiHz
Hz

Hz
sec

sec
usec

ppm
Hz

DATIM 26-11-2019 22:06:49

DFILE WDK 202 hmgc-
OBNUC 1H

EXMOD hmgc_pfg.ex2
OFR 500.16
OBSET 2.01
OBFIN 6.32
POINT 819
FREQU 4381.05
SCANS 4
ACQTM 0.1869
PD 1.5000
PW1 11.90
IRN

CTEMP 21.5
SLVNT NONE

EXREF 3.31
BF 4.20
RGAIN 50

HMQC

ffin.als

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz
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DATIM 27-11-2019 07:29:02
DFILE WDK 202 hmbc-ffin.als
OBNUC 1H
i EXMOD hmbc_pfg.ex2
OFR 500.16 MHz
OBSET 2.01 KHz
OBFIN 6.32 Hz
POINT 1638
FREQU 4381.05 Hz
SCANS 72
ACQTM 0.3739 sec
0 . = PD 1.5000 sec
PWl 11.90 usec
IRN
CTEMP 20.9 ¢
‘ SLVNT NONE
< o EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50
'] r__
HMBC
Qe ° )
e s A
m*n” . ot TF
-
i—fr bt Sl
, ’I.. ° —
Ly ‘
i b o —
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P b 17 o, -
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-
% ‘ SF
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§ ! b
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DATIM 27-11-2019 07:29:02
DFILE WDK 202 hmbc-ffin.als
OBNUC 1H
EXMOD hmbc_pfg.ex2
\ IR OFR 500.16 MHz
T T OBSET 2.01 KHz
5 6.0 OBFIN 6.32 Hz
POINT 1638
FREQU 4381.05 Hz
SCANS 72
ACQTM 0.3739 sec
PD 1.5000 sec
PW1 11.90 usec
IRN
CTEMP 20.9 ¢
SLVNT NONE
EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50
HMBC
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DATIM 27-11-2019 07:29:02
DFILE WDK 202 hmbc-ffin.als
OBNUC 1H

EXMOD hmbc_pfg.ex2

OFR 500.16 MHz

T 1 OBSET 2.01 Kz
6.0 OBFIN 6.32 Hz
POINT 1638
- FREQU 4381.05 Hz
B = SCANS 72
ACQTM 0.3739 sec
—— PD 1.5000 sec
_ PWl 11.90 usec
E IRN
CTEMP 20.9 ¢
SLVNT NONE
-1 EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50
i} =
o HMBC
=—

<=
==
T
|
i
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DATIM 27-11-2019 07:29:02
DFILE WDK 202 hmbc-ffin.als
OBNUC 1H
EXMOD hmbc_pfg.ex2
1 A J OFR 500.16 MHz
T L L A B S B B B OBSET 2.01 KHz
5 OBFIN 6.32 Hz
POINT 1638
FREQU 4381.05 Hz
- SCANS 72
ACQTM 0.3739 sec
- PD 1.5000 sec
PW1 11.90 usec
- IRN
CTEMP 20.9 ¢
ﬂ m@ i { 1+ SLVNT NONE
EXREF 3.31 ppm
w BF 4.20 Hz
o™ RGAIN 50
o
o
! -
‘ =
——
=
|
3
4
¥
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DATIM 27-11-2019 07:29:02
DFILE WDK 202 hmbc-ffin.als
OBNUC 1H
EXMOD hmbc_pfg.ex2
M OFR 500.16 MHz
; i : : . ; OBSET 2.01 Kiiz
OBFIN 6.32 Hz
4.5 POINT 1638
FREQU 4381.05 Hz
SCANS 72
ACQTM 0.3739 sec
PD 1.5000 sec
PWl 11.90 usec
IRN
CTEMP 20.9 ¢
SLVNT NONE
EXREF 3.31 ppm
BF 4.20 Hz
RGAIN 50
HMBC
& &
o €O
C:¥Users¥user¥Documents¥NMRT*—#¥NMR data¥R1 M2 7 4/L-4 ¥ 3 F¥SI % 551 IE AR ¥noe¥hikaku—fin.als
DFILE hikaku-fin.als
SS’M}\N/IT DPFGSE NOE7 lldg .
2017-08-21 07:19:
OBNUC 1H NOEDF
EXMOD  noe_ld_dpfgse.ex
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 3002
ACQTM 1.7459 sec
PD 7.0000 sec
PW1 11.90 usec
IRNUC 1H
CTEMP 21.7¢
SLVNT NONE
EXREF 4.86 ppm
BF 0.12 Hz J L
RGAIN 3G g oy o III oo o - "
[V, T
L R B I I L L B e g e e e S A SRR L RS RS R haan nn s AR
11 10 9 8 7 6 5 4 3 2 1 0 -1 -2
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