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(A) General information

All reactions were carried out by standard procedures under air condition at room temperature
unless stated otherwise. Commercially available reagents from Sigma Aldrich and J&K were
used as received unless stated otherwise. The solvents were dried over a solvent purification
system from Innovative Technology. Nuclear magnetic resonance (NMR) spectra were recorded
on a Bruker AMX400 (400 MHz) spectrometer or a Bruker Avance 11l 400MHz Spectrometer.
Chemical shifts (5) are reported in parts per million (ppm) relative to TMS (5 0.00) for the *H
NMR and referenced to residual signals in NMR solvents (CDCls at & 77.16) for the 1*C NMR
measurements. Coupling constant (J) are quoted in Hz. High resolution mass spectra were
obtained on a Finnigan MAT 95XL Mass Spectrometer. Analytical thin layer chromatography
(TLC) was performed with Merck pre-coated TLC plates, silica gel 60F-254, layer thickness
0.25 mm. Flash chromatography separations were performed on Merck 60 (0.040-0.063 mm)
mesh silica gel.
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(B) General procedure for the ipso-hydroxylation of arylboronic

acids
B(OH), O HH O OH
N E0” N Y OB 0, _ N
AT P + \ acetone, 23 °C R _
\ 16 h
H
1 HE1 2

To a Schlenk flask was charged with arylboronic acid 1 (0.1 mmol) and Hantzsch ester HE1 (1.5
equiv, 0.15 mmol). The flask was sealed with a rubber septum, evacuated under vacuum, and
refilled with pure oxygen using a balloon. Then, 2 mL of acetone was added. The reaction
mixture was stirred at room temperature for 16 hours. The solution was concentrated under
reduced pressure and the residue was purified by flash column chromatography using silica gel
as the stationary phase and n-hexane/ethyl acetate as the gradient eluent to afford the desired

phenol products 2.
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(C) Characterization of products

4-(methylthio)-phenol (2a)t
OH

SMe
Appearance: pale yellow solid
IH NMR (500 MHz, CDCl3): § 7.24 — 7.20 (dt, 3Jortho = 8.65 Hz, *Jmeta = 2.56 Hz, 2H), 6.81 —
6.77 (dt, *Jortho = 8.70 Hz, *Jmeta = 2.58 Hz, 2H), 4.78 (s, 1H), 2.44 (s, 3H)
13C NMR (125 MHz, CDCls): & 154.20, 130.49, 129.08, 116.17, 18.20
QEFMS (ESI): m/z calcd for C7HgSO [M—H]™: 139.02231; found: 139.02229
Column chromatography: Rf= 0.3 (H/EA 5:1)

4’-hydroxyacetophenone (2b)!

OH

COCHj;
Appearance: pale yellow solid
1H NMR (500 MHz, CDCls): § 7.93 — 7.89 (dt, *Jortho = 8.75 Hz, *Jmeta = 2.50 Hz, 2H), 6.94 —
6.90 (dt, *Jortho = 8.85 Hz, *Jmeta = 2.50 Hz, 2H), 2.57 (s, 3H)
13C NMR (125 MHz, CDCI3): 6 197.88, 160.84, 131.12, 129.95, 115.45, 26.36
QEFMS (ESI): m/z calcd for CgHsO2 [M—H]™: 135.04515; found: 135.04501
Column chromatography: Rf= 0.1 (H/EA 5:1)

Phenol (2¢)!

OH

C

Appearance: white solid
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H NMR (500 MHz, CDCls): § 7.28 — 7.23 (tt, 3Jortho = 8.14 Hz, *Jmeta = 2.09 Hz, 2H), 6.96 —
6.92 (tt, *Jortho = 7.61 Hz, 1H), 6.85 — 6.82 (dlt, *Jortho = 7.65 HZz, *Jmeta = 2.83 Hz, 2H), 4.88 (bs,
1H)

13C NMR (125 MHz, CDCls): § 155.56, 129.81, 120.93, 115.41

QEFMS (ESI): m/z calcd for CeHeO [M—H]™: 93.03459; found: 93.03447

Column chromatography: Rf= 0.3 (H/EA 5:1)

4-methylphenol (2d)?
OH

Me
Appearance: white solid
'H NMR (400 MHz, CDCl3): 6 7.05 - 7.03 (d, J = 8.10 Hz, 2H), 6.75 - 6.72 (d, J = 8.60 Hz,
2H), 4.66 (bs, 1H), 2.28 (s, 3H)
13C NMR (125 MHz, CDCls): § 153.33, 130.20, 130.11, 115.19, 20.60
QEFMS (ESI): m/z calcd for C7HgO [M—H]:107.05024 ; found: 107.05022
Column chromatography: Rf= 0.5 (H/EA 5:1)

4-ethylphenol (2e)3
OH

Et
Appearance: pale yellow solid
'H NMR (500 MHz, CDCls): 6 7.08 — 7.06 (d, J = 8.05 Hz, 2H), 6.77 — 6.75 (d, J = 8.30 Hz,
2H), 4.74 (s, 1H), 2.61 — 2.55 (g, J = 7.57 Hz, 2H), 1.22 — 1.19 (t, J = 7.63 Hz, 3H)
13C NMR (125 MHz, CDCls): § 153.51, 136.68, 129.03, 115.23, 28.10, 16.03
QEFMS (ESI): m/z calcd for CgH100 [M—H]: 121.06589; found: 121.06574
Column chromatography: Rf = 0.5 (H/EA 5:1)
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4-tert-butylphenol (2H)*
OH

Bu
Appearance: white solid
'H NMR (500 MHz, CDCls): & 7.28 — 7.24 (d, J = 8.65 Hz, 2H), 6.79 — 6.75 (d, J = 8.70 Hz,
2H), 4.60 (s, 1H), 1.29 (s, 9H)
13C NMR (125 MHz, CDCls): 6 153.25, 143.67, 126.58, 114.85, 34.21, 31.66
QEFMS (ESI): m/z calcd for C10H140 [M—H]™: 149.09719; found: 149.09696
Column chromatography: Rf = 0.4 (H/EA 5:1)

[1,1-biphenyl]-4-ol (2q)°
OH

Ph
Appearance: while solid
'H NMR (500 MHz, CDCls): 6 7.56 — 7.53 (d, J = 7.25 Hz, 2H), 7.50 — 7.46 (d, J = 8.60 Hz,
2H), 7.44 - 7.40 (t, J = 7.73 Hz, 2H), 7.33 — 7.29 (t, J = 7.38 Hz, 1H), 6.93 — 6.89 (dt, 3Jortho =
9.55 Hz, *Jmeta = 2.55 Hz, 2H), 4.80 (s, 1H)
13C NMR (125 MHz, CDCls): 6 155.18, 140.88, 134.18, 128.87, 128.54, 126.86, 115.76
QEFMS (ESI): m/z calcd for C12H100 [M—H]™: 169.06589; found: 169.06584
Column chromatography: Rf = 0.4 (H/EA 5:1)

3,5-dimethylphenol (2h)*
OH

Me Me

Appearance: pale yellow solid

IH NMR (500 MHz, CDCls): § 6.58 (s, 1H), 6.46 (s, 2H), 4.60 (s, 1H), 2.27 (s, 6H)
13C NMR (125 MHz, CDCls): & 155.51, 139.69, 122.69, 131.13, 21.39
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QEFMS (ESI): m/z calcd for CgH100 [M—H]™: 121.06589; found: 121.06575
Column chromatography: Rf= 0.5 (H/EA 5:1)

3,5-di-tert-butylphenol (2i)°

OH

Bu i Bu

Appearance: pale yellow solid

'H NMR (500 MHz, CDCls): 8 7.01 — 6.99 (t, J = 1.60 Hz, 1H), 6.70 — 6.68 (d, J = 1.55 Hz,
2H), 4.64 (s, 1H), 1.30 (s, 18H)

13C NMR (125 MHz, CDCls): 6 155.01, 152.75, 115.08, 109.77, 34.99, 31.52

QEFMS (ESI): m/z calcd for C14H220 [M—H]™: 205.15979; found: 205.15960

Column chromatography: Rf = 0.5 (H/EA 5:1)

2.4.6-trimethylphenol (2j)°

OH
Me Me

Me
Appearance: white solid
H NMR (500 MHz, CDCls): § 6.79 (s, 2H), 4.44 (s, 1H), 2.21 (s, 9H)
13C NMR (125 MHz, CDCls): 6 150.00, 129.42, 129.24, 122.88, 20.52, 15.97
QEFMS (ESI): m/z calcd for CgH120 [M—H]™: 135.08154; found: 135.08145
Column chromatography: Rf = 0.6 (H/EA 5:1)

2.4.6-triisopropylphenol (2k)’

OH
iPr Pr

iPr

Appearance: yellow oil
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'H NMR (400 MHz, CDCls): 6 6.93 (s, 2H), 4.65 (s, 1H), 3.22 — 3.11 (sept, J = 6.87 Hz, 2H),
2.92 —2.80 (sept, J=6.92 Hz, 1H), 1.31 - 1.28 (d, J = 6.84 Hz, 12H), 1.27 — 1.24 (d, J = 6.96 Hz,
6H),

13C NMR (125 MHz, CDCls): 5 148.05, 140.86, 133.42, 121.42, 33.99, 27.48, 24.50, 22.84
QEFMS (ESI): m/z calcd for C1sH240 [M—H]™: 219.17544; found: 219.17542

Column chromatography: Rf= 0.7 (H/EA 5:1)

4-hydroxylphenol (21)?
OH

OH
Appearance: white solid
'H NMR (500 MHz, DMSO-d6): 8 8.63 (s, 2H), 6.55 — 6.54 (d, 4H)
13C NMR (125 MHz, DMSO-d6): & 149.76, 115.68
QEFMS (ESI): m/z calcd for CeHsO2 [M—H]™: 109.02950; found: 109.02941
Column chromatography: R = 0.4 (H/EA 2:1)

4-methoxyphenol (2m)!
OH

OMe
Appearance: while solid
'H NMR (500 MHz, CDCls): 6 6.81 — 6.75 (m, 4H), 4.74 (s, 1H), 3.77 (s, 3H)
13C NMR (125 MHz, CDCls): § 153.86, 149.58, 116.17, 114.97, 55.93
QEFMS (ESI): m/z calcd for C7HgO2 [M—H]: 123.04515; found: 123.04504
Column chromatography: Rf=0.3 (H/EA 5:1)
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3-methoxyphenol (2n)®

i OMe

Appearance: pale yellow oil

!H NMR (400 MHz, CDCl3): 8 7.16 — 7.11 (t, J = 8.12 Hz, 1H), 6.52 — 6.50 (dt, *Jortho = 8.09
Hz, *Jmeta = 1.32 Hz, 1H), 6.45 — 6.44 (m, 1H), 6.43 — 6.41 (m, 1H), 5.17 (s, 1H), 3.78 (s, 3H)
13C NMR (125 MHz, CDCls): 5 161.10, 156.83, 130.28, 107.86, 106.58, 101.62, 55.41
QEFMS (ESI): m/z calcd for C7HsO2 [M—H]™: 123.04515; found: 123.04517

Column chromatography: Rs=0. 3 (H/EA 5:1)

3,4-dimethoxyphenol (20)?

OH

OMe
OMe

Appearance: pale red oil

IH NMR (500 MHz, CDCl3): 8 6.74 — 6.71 (d, Jortho = 8.60 Hz, 1H), 6.48 — 6.46 (d, *Jmeta =
2.80 Hz, 1H), 6.36 — 6.32 (dd, 3Jortho = 8.58 HZz, *Jmeta = 2.83 Hz, 1H), 4.73 (bs, 1H), 3.84 (s, 1H),
3.82 (s, 1H)

13C NMR (125 MHz, CDCls): § 150.12, 150.04, 143.39, 112.36, 105.84, 100.66, 56.65, 55.97
QEFMS (ESI): m/z calcd for CsH1003 [M+Na]* : 177.05222; found: 177.05209

Column chromatography: Rf= 0.2 (H/EA 5:1)

3,4-(methylenedioxy)phenol (2p)*
0 OH
T
Appearance: pale red oil
IH NMR (500 MHz, CDCl3): § 6.66 — 6.64 (d, 3Jortho = 8.30 Hz, 1H), 6.43 — 6.42 (d, *Jmeta =

2.50 Hz, 1H), 6.26 — 6.23 (dd, 3Jortno = 8.30 Hz, “Jmeta = 2.50 Hz, 1H), 5.91 (s, 1H), 4.58 (bs, 1H)
13C NMR (125 MHz, CDCl3): & 150.79, 148.43, 141.71, 108.26, 106.75, 101.32, 98.41
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QEFMS (ESI): m/z calcd for C7HeO3 [M—H]™: 137.02442; found: 137.02428
Column chromatography: Rf= 0.3 (H/EA 5:1)

4-fluorophenol (29)?

OH

F
Appearance: while solid

'H NMR (500 MHz, CDCl3): 6 6.96 —6.990 (m, 2H), 6.80 — 6.75 (m, 2H), 4.80 (bs, 1H)
13C NMR (125 MHz, CDCls):  158.35, 156.46, 151.57, 116.37 — 116.03 (dd)

QEFMS (ESI): m/z calcd for CeHsOF [M—H]™: 111.02517; found: 111.02503

Column chromatography: Rf = 0.3 (H/EA 5:1)

3-fluorophenol (2r)8

OH

F
Appearance: colorless oil

'H NMR (500 MHz, CDCls): 6 7.21 — 7.15 (m, 1H), 6.67 — 6.57 (m, 3H), 5.34 (bs, 1H)
13C NMR (125 MHz, CDCls): § 164.72, 162.77, 156.96 — 156.87 (d), 130.67 — 130.59 (d),
111.28 - 111.26 (d), 107.97 — 107.80 (d), 103.16 — 103.26 (d)

QEFMS (ESI): m/z calcd for CeHsOF [M—H]: 111.02517; found: 111.02520

Column chromatography: Rf= 0.4 (H/EA 5:1)

4-chlorophenol (2s)3

OH

Cl
Appearance: white solid
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'H NMR (500 MHz, CDCl3): § 7.21 — 7.17 (dt, *Jortho = 8.75 Hz, *Jmeta = 2.69 Hz, 2H), 6.79 —
6.75 (dt, Jortho = 8.85 Hz, *Jmeta = 2.66 Hz, 2H), 4.92 (s, 1H)

13C NMR (125 MHz, CDCls):  154.15, 129.67, 125.85, 116.78

QEFMS (ESI): m/z calcd for CeHsOCI [M—H]™: 126.99562; found: 126.99561

Column chromatography: Rf = 0.4 (H/EA 5:1)

2-chlorophenol (2t)°
OH

@CI

Appearance: colorless oil

'H NMR (500 MHz, CDCl3): § 7.33 — 7.31 (dd, 3Jortho = 8.00 Hz, *Jmeta = 1.30 Hz, 1H), 7.21 —
7.16 (td, 3Jortho = 7.76 Hz, *Jmeta = 1.12 Hz, 1H), 7.04 — 7.01 (dd, 3Jortno = 8.18 Hz, “Jmeta = 1.23
Hz, 1H), 6.90 — 6.85 (td, Jortho = 7.70 Hz, “Jmeta = 1.12 Hz, 1H), 5.60 (s, 1H)

13C NMR (125 MHz, CDCls): 6 151.46, 129.13, 128.54, 121.50, 120.00, 116.39

QEFMS (ESI): m/z calcd for CeHsOCI [M—-H]: 126.99562; found: 126.99567

Column chromatography: Rf = 0.4 (H/EA 5:1)

4-bromophenol (2u)*

OH

Br
Appearance: yellow oil
'H NMR (500 MHz, CDCl3): § 7.35 — 7.31 (dt, *Jortho = 8.90 Hz, *Jmeta = 2.78 Hz, 2H), 6.74 —
6.70 (dt, 3Jortho = 8.85 Hz, *Jmeta = 2.75 Hz, 2H), 4.83 (s, 1H)
13C NMR (125 MHz, CDCls): § 154.77, 132.61, 117.32, 113.01
QEFMS (ESI): m/z calcd for CeHsOBr [M—H]™: 170.94510; found: 170.94518
Column chromatography: Rs=0.4 (H/EA 5:1)
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3-bromophenol (2v)°

OH

Br
Appearance: yellow oil
IH NMR (500 MHz, CDCls): & 7.12 — 7.06 (m ,2H), 7.02 — 7.01 (m, 1H), 6.78 — 6.75 (m, 1H),
5.03 (bs, 1H)
13C NMR (125 MHz, CDCls): 8 156.46, 130.93, 124.12, 122.93, 118.93, 114.36
QEFMS (ESI): m/z calcd for CeHsOBr [M—H]: 170.94510; found: 170.94521
Column chromatography: Rf = 0.4 (H/EA 5:1)

2-bromophenol (2w)!

OH

@Br

Appearance: pale yellow oil

'H NMR (500 MHz, CDCl3): § 7.48 — 7.45 (dd, 3Jortho = 8.00 Hz, *Jmeta = 1.20 Hz, 1H), 7.24 —
7.20 (td, 3Jortho = 7.73 Hz, *Jmeta = 1.10 Hz, 1H), 7.04 — 7.02 (dd, 3Jortno = 8.13 Hz, *Jmeta = 1.18
Hz, 1H), 6.83 — 6.79 (td, Jortho = 7.68 Hz, *Jmeta = 1.15 Hz, 1H), 5.57 (s, 1H)

13C NMR (125 MHz, CDCls): § 152.36, 132.16, 129.31, 121.94, 116.27, 110.37

QEFMS (ESI): m/z calcd for CeHsOBr [M—H]: 170.94510; found: 170.94531

Column chromatography: Rf= 0.5 (H/EA 5:1)

(E)-4-hydroxycinnamic acid (2x)°

OH

(0]

The arylboronic acid substrate 1x was prepared according to K. Khaldoun et al. Synthesis 2019,
51, 3891-3900.

Appearance: white solid
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'H NMR (500 MHz, DMSO-d6): & ~10 (bs, 1H), 7.52 — 7.49 (d, J = 8.49 Hz, 2H), 7.49 — 7.45
(d, J=16.10 Hz, 1H), 6.79 — 6.77 (d, J = 8.24 Hz, 2H), 6.30 — 6.26 (d, J = 15.89 Hz, 2H)

13C NMR (125 MHz, DMSO-d6): § 168.10, 159.61, 144.02, 130.11, 125.34, 115.78, 115.64
QEFMS (ESI): m/z calcd for CoHgOs [M—H]: 163.04007; found: 163.04009

Column chromatography: Rf= 0.3 (H/EA 1:1)

Ethyl 4-hydroxybenzoate (2y)°
OH

COOEt
Appearance: white solid
'H NMR (500 MHz, CDCl3): § 7.98 — 7.94 (dt, *Jortho = 8.80 Hz, *Jmeta = 2.38 Hz, 2H), 6.89 —
6.85 (dt, *Jortho = 8.80 Hz, *Jmeta = 2.38 Hz, 2H), 6.17 (s, 1H), 4.38 — 4.32 (q, J = 7.12 Hz, 2H),
1.40 - 1.36 (t, J = 7.08 Hz, 3H)
13C NMR (125 MHz, CDCls): 5 166.91, 160.16, 132.02, 122.91, 115.32, 61.01, 14.48
QEFMS (ESI): m/z calcd for CogH1003 [M—H]™: 165.05572; found: 165.05544
Column chromatography: Rf= 0.2 (H/EA 5:1)

4-hydroxybenaldehyde (22)2
OH

CHO
Appearance: pale yellow solid
IH NMR (500 MHz, CDCls): & 9.86 (s, 1H), 7.84 — 7.80 (d, J = 8.55 Hz, 2H), 6.99 — 6.96 (d, J
= 8.55 Hz, 2H), 6.39 (bs, 1H)
13C NMR (125 MHz, CDCls): 6 191.36, 161.73, 132.66, 129.98, 116.14
QEFMS (ESI): m/z calcd for C7HeO2 [M—H]™: 121.02950; found: 121.02930
Column chromatography: Rf= 0.1 (H/EA 5:1)
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4-cyanophenol (2aa)®

OH

CN
Appearance: white solid
'H NMR (500 MHz, CDCl3): § 7.56 — 7.53 (dt, 2Jortho = 8.79 Hz, *Jmeta = 2.14 Hz, 2H), 6.92 —
6.89 (dt, 3Jortho = 8.85 Hz, *Jmeta = 2.08 Hz, 2H), 6.25 (bs, 1H)
13C NMR (125 MHz, CDCls): 6 159.75, 134.31, 119.21, 116.37, 103.73
QEFMS (ESI): m/z calcd for CsHsNO [M—H]™: 118.02984; found: 118.02970
Column chromatography: Rf = 0.5 (H/EA 2:1)

Dibenzo[b,d]furan-4-ol (2ab)*

a%s}

Appearance: white solid

'H NMR (500 MHz, CDCls): 6 7.95 - 7.93 (d, J = 7.67 Hz, 1H), 7.59 — 7.56 (d, J = 8.25 Hz,
1H), 7.54 — 7.51 (d, J = 7.70 Hz, 1H), 7.49 — 7.45 (t, J = 7.73 Hz, 1H), 7.38 — 7.34 (t, J = 7.47 Hz,
1H), 7.25—7.21 (t, J = 7.81 Hz, 1H), 7.07 — 7.04 (d, J = 7.91 Hz, 1H), 5.83 (bs, 1H)

13C NMR (125 MHz, CDCls): 6 156.11, 144.16, 141.21, 127.34, 125.85, 124.66, 123.77, 123.06,
121.10, 113.75, 112.89, 111.87

QEFMS (ESI): m/z calcd for C12HsO2 [M-H]: 183.04515; found: 183.04503
Column chromatography: Rf = 0.4 (H/EA 4:1)

Cyclohexanol (2ac)?

OH

Appearance: colorless oil
IH NMR (500 MHz, CDCls): § 3.64 —3.57 (dg, J = 8.8, 4.1 Hz, 1H), 1.92 — 1.86 (m, 2H), 1.76
—1.71 (m, 2H), 1.57 — 1.50 (m, 2H), 1.31 - 1.23 (m, 4H)

S14



13C NMR (125 MHz, CDCls):  70.48, 35.68, 25.58, 24.26
Column chromatography: Rf = 0.3 (H/EA 4:1)
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(D) Studies on oxidant-sensitive substrates

Ipso-hydroxylation of 4-(methylthio)phenylboronic acid 1a

Using substrate 1a, the mild HE1/O> protocol exclusively oxidized the boronic acid, keeping the
thioether group intact (Scheme Sla). However, using H20: as the oxidant showed unsatisfactory
selectivity. Under the literature conditions,® low conversion was attained and trace a small
amount of sulfoxide 2a’ was detected (Scheme S1b-i). In prolonged reaction time, the reaction
progress was monitored (Figure S1) and a higher conversion was achieved but more sulfoxide 2a’
was formed (Scheme S1b-ii). When the oxidant was added in far excess according to another
literature method (Scheme S1b-iii),"* the over oxidized product sulfone 2a’>> was formed
quantitative. When reduced amount of H>O> (1.0 or 1.5 equiv) was used, the efficiency dropped

and sulfoxides were still generated (Scheme S1b-iv and v).

Yield VS Time
100
90
78
80
70 66 66 68
g 54 T =13
5 50
O 40 2a
> 40
31 2a'
30
2
18 17 19 23"
20 14 = 15
10 4 b
0 0 0 0 0 0
0
0 20 10 60 80 100
Time (min)

Figure S1 Reaction progress with substrate 1a and oxidant H,O> using the conditions in
Scheme S1b-ii.
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Scheme S1 Chemoselectivity performance in the oxidation of substrate 1a

OH
B(OH), OH OH
—_— + +
SMe SMe _S. 0=S~Me
(@) Me 0)
1a 2a 2a' 2a"

(a) This work?

HE1 (1.5 equiv), O,
1a > 2a:95% 2a": 0% 2a": 0%
acetone, 16 h

(b) Oxidation using H,0,°

1a 2a 2a' 2a"
o .
i) 78% 30% H,0, (3.0 equw)= 18% 49 0%
EtOH, 1 min
. 30% H,0, (3.0 equiv
(i) 10% © R0, B0equV)_ o, 22% 0%
EtOH, 90 min

30% H,0, (40.0 equiv)

(i) 0% 0% 0% 100%
EtOH, 16 h
. % H 1. i
(v) 509 —0%H0,(1.0equiv)_ 12% 0%
EtOH, 16 h
30% H50, (1.5 equiv)
(v) 32% > 48% 20% 0%

EtOH, 16 h
& Standard reaction conditions. Isolated yield.

b Reaction conditions: 4-(methylthio)phenylboronic acid 1a (0.5 mmol), H202, EtOH (0.33 M),

r.t. NMR vyields using dibromomethane as the internal standard.
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Ipso-hydroxylation of phenylboronic acids 1e, 1x, 1z and laa

Substrates bearing benzylic ethyl (1e), propenoic acid (1x), aldehyde (1z), and cyano (laa)
groups could be over oxidized using some literature protocols such as ascorbate/quinone.! In
sharp contrast, these substituents survived using the HE1/O> protocol (Scheme S2). For instance,
boronic acid 2e was obtained and no benzylic oxidation product 2e’ was detected. For the case
with substrate 1x, product 2x was obtained in 74% vyield and no epoxide 2x* was formed.
Boronic acid 2z was obtained in excellent yield and the aldehyde remained intact. The cyano
group in laa also well-survived and boronic 2aa was obtained quantitative and no amide 2aa’

was detected.

Scheme S2 Chemoselectivity of the oxidation of substrates 1e, 1x, 1z, and 1aa under optimized

OH
OH
HE1 /©/ . 0 HO
O, Et CH,

conditions?

?39

Et CHs
1e (96%) 2e' (0%) ' (0%)
B(OH),
HO HE1
X 0,
or COOH
2x (74%) 2x"' (0%) ' (0%)
B(OH
)2 OH OH
HE1
— (@) +
OH
z (93%) 22' (0%) 22" (0%)
OH
OH
O HE O .
? NC NH,
1aa 2aa (99%) 2aa' (0%)

a Standard reaction conditions.
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(E) Studies on the initial rate of reaction

Svynthesis of dioctyl 2,6-dimethyl-1.4-dihydropyridine-3,5-dicarboxylate (HE?2) and dioctyl 2,6-

dimethylpyridine-3,5-dicarboxylate (HP2)

o O H3BO3 (10 mol%) o O

Mg~ Aon - AL

toluene, reflux, 10 hr

Octyl acetoacetate was prepared according to the modified literature procedure.’* To a round-
bottom flask was charged with ethyl acetoacetate (5.7 mL, 45 mmol), n-octanol (10.6 mL, 67.5
mmol) and toluene (200 mL), followed by the addition of boric acid catalyst (0.2 mL, 10 mol%).
A pressure-equalized addition funnel containing a cotton plug and 5 A molecular sieves (pellets)
was directly attached above the round-bottom flask to remove ethanol, a water condenser was
subsequently connected to the addition funnel. The resultant solution mixture was heated at
reflux for 10 hours with continuous removal of ethanol. The solution was concentrated under
reduced pressure. The residue was purified by flash column chromatography using silica gel as

the stationary phase and n-hexane/ethyl acetate as the gradient eluent to afford octyl acetoacetate.

(0] (0]
7 7
0] 0] |/N EtOH /(4\0 O/(A)\
G G G (A R T — ]
0] /-N—/ reflux, 30 min N
H

HE2

HE2 was prepared according to the modified literature procedure.r® To a Schlenk flask was
charged with octyl acetoacetate (4.5 mL, 20 mmol), hexamethylenetetramine (0.4 g, 3 mmol),
ammonium acetate (0.4 g, 5 mmol) and ethanol (5 mL) under nitrogen atmosphere. The resultant
mixture was heated at reflux for 30 minutes and subsequently cooled to room temperature. The

light-yellow precipitate was filtered and recrystallized from ethanol to afford HE2.
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Dioctyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (HE2)**

Appearance: light yellow solid

IH NMR (500 MHz, CDCls): 8 5.15 (s, 1H), 4.11 — 4.07 (t, J = 6.68 Hz, 4H), 3.27 (s, 2H), 2.19
(s, 6H), 1.68 — 1.61 (quin, J = 7.03 Hz, 4H), 1.38 — 1.26 (m, 20H), 0.89 — 0.86 (t, J = 6.88 Hz,
6H)

13C NMR (125 MHz, CDCls): 6 168.23, 144.84, 99.77, 64.02, 31.95, 29.39, 29.37, 28.93, 26.23,
24.95, 22.79, 19.31, 14.24

QEFMS (ESI): m/z calcd for C2sH43NO4 [M+Na]*: 444.30843; found: 444.30806

0 0 0 0

7 7 7 7

/H\owoﬂ\  ho HOAc H,0 — ~ o B o
N 2 heat, 3 hr N

H
HE2 HP2

The HP2 was prepared according to the literature procedure.®

Dioctyl 2,6-dimethylpyridine-3,5-dicarboxylate (HP2)*

Appearance: pale yellow liquid

IH NMR (500 MHz, CDCls): & 8.66 (s, 1H), 4.32 — 4.29 (t, J = 6.73 Hz, 4H), 2.83 (s, 6H), 1.79
—1.73 (quin, J = 7.14 Hz, 4H), 1.45 — 1.24 (m, 20H), 0.88 — 0.85 (t, J = 6.85 Hz, 6H)

13C NMR (125 MHz, CDCls): 6 166.12, 162.35, 141.11, 123.19, 65.69, 31.90, 29.33, 29.31,
28.74, 26.16, 15.10, 22.75, 14.20

QEFMS (ESI): m/z calcd for C2sH41NO4 [M+H]*: 420.31084; found: 420.31007
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Reaction progress monitored by NMR
To an NMR tube was charged with phenylboronic acid (1c) (3.0 mg, 0.025 mmol), HE2 (10.5
mg, 0.025 mmol) and dibromomethane (7 puL, 0.1 mmol). Then, 500 uL of acetone-d6 was added.

The tube was filled with pure oxygen. The reaction progress was monitored by NMR with data
collected automatically at stated time interval. HP2 was added at the initial stage of reaction
(orange line: 10 mol%,; grey line: 0 mol%). The amounts of each component were used with

respect to 1 equivalence of dibromomethane as the internal standard (Figure S2).

Conversion VS Time
16

= [ =
o [N B~

Conversion (%)
00

10 mol%
6 no HP
4
2
0

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)

Figure S2 Reaction progress with 1¢c and HE2 monitored by NMR.
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(F) Hantzsch pyridine impurity in Hantzsch ester

NMR study on the commercial sample of HE1

'H NMR study was performed on the commercial bottle of HE1. It was found that c.a. 8% of

HP1 existed in the sample (Figure S3).

"Paul-170-pure HP-20210930" 1 1 "Ci\Users\Asus'\Desktop\CUHK NMR" Scale : 0.1250

Commercial HE1

Authentic sample of HP1

1L l[ _—

T T T T T
a " a

Figure S3 *H NMR study on the commercial HE1.
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NMR study on the commercial sample of HE1 after exposure under air

A solid sample of commercial HE1 was exposed to air for one week (Figure S4). The amount of
HP1 increased by c.a. 2%, attributed to the air oxidation of HE1. So, we believe that oxygen
might oxidize HE1 to HP1 during the reaction. The HP1 would then enhance the reaction rate of

boronic oxidation by promoting the generation of hydrogen peroxy radical. This might explain

why the reaction rate could increase eventually even when HP was not added initially.

atr.t.

E O O
exposed to air - o o
under room light ' | |
! N
' H

’

1 week - HE1
8.56% 10.40% i o o
e M B U s G G
HP1
o .

Figure S4 'H NMR study on the commercial HE1 sample after 1 week of exposure under air.
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- DO
2' SFO1 500.1230883 MHz
NuUCl 1H
Pl 10.91 uszec
PLWL 25.00000000 W
[ t
Bu Bu £2 - Proceseing paransters
sI 65536
SF 500.1300117 MHz
WDW EM
SSB [}
LB 0.30 Hz
GB 0
PC 1.00

2.0000
1.0037
18.0651

‘ S \ T
55 5.0 4 40 35 30 25 20 15 1.0 05 00 ppm

o

80 75 7.0 65

o
=}

=R 2 K P Current Data Paramsters
el a o L NAME Paul-pure phencl-3m-3,5 di tBu-13C
i = S =1 EXPHO 1
i -7 o PROCHG 1
| ‘ ‘ F2 - Acquisition Parameters
Date_ 20210903
Time 12.41 h
INSTRUM spect
PROBHD  2119470_0283 (
PULPROG zgpg30
™ 65538
SOLVENT €13
NS 1
s 4
SWH 31250.000 Hz
FIDRES 0.553674 Hz
aQ 1.0485760 sac
RG 206
DW 16.000 usec
DE 5.50 usec
e 295.1 K
b1 2.00000000 sec
D11 0.03000000 sec
OH DO 1
SFO1 125.7703643 MHz
nucl 13c
Pl 9.75 usec
PLWL 9400000000 W
2i 5FDZ 500.1320005 MHz
nucz 14
CPDPRG (2 waltzlé
PCPD2 80.00 usec
rBLI lBu PLW2 25.00000000 W
PLW12 0.46495000 W
PLW13 0.23387000 W

F2 - Processing parameters
sI &

SF 125.7577731 MHz
WOW

55B o

LB 1.00 Hz
eB [

PC 1.40

1 T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S33



S 4 g Current Data Parametsrs
& - st NAME Paul-pure phencl-3n-2,4,6 tri Me-1
,‘. ﬂ: 5\1 EXFNO 1
o o P PROCHO 1

on Parameters

Date_ 20210907
'ime 12.48 h
INSTRI spect
PROBHD  2119470_0283 (
PULPR 2930
65536
SOLVENMT €pcl3
ns 18
o3 2
BWH 10000.000 He
FIDRES 0.305176 H
OH aQ 3.2767989 sec
R
0w 50.000 usec

DE 6.50 usec
Me Me = 285.2 K
Dl 1.00000000 sec
TDO
5FOL 500.1330883 Miz
N nucl 1H
2] P1 10.%1 usee
PLHL 25.00000000 W

P2 - Processing parameters
6

Me o

500.1300123 MHz
EM

a
0.30 Hz
0

1.00

water

acetone

ppm

=2 93 2 & - Current Data Parameters
= P oo name paul-pure phenol-3n-2,4,6 trd Me-
a &8 8 S @ EXPRO 1
i e N PROCNO 1
\/ ‘ P2 - Acquisition Parameters
Date_ 202109
Time 13.02 w
INSTRUM
PROBHD Z2119470_0283 (
PULPROG 2gpg30
™ 65536
BOLVENT cDcl3
ns 128
Ds 4
EWH 31250.000 Hz
FIDRES 0,953674 Hz
Q 1.0485760 sac
RG 206.7.
DH 16,000 usec
DE 6.50 usec
OH TE 295.2 K
DL 2.00000000 sec
Dil 0.03000000 sec
00 1
Me Me 8FOL 125.7703643 MHz
nucl i3c
3 9.75 usec
PLwl 94.00000000 W
= BFOZ 500.1320005 MHz
2] wucz 1H
CPOPRG(2 walezle
PCPD2Z 80.00 usec
PLWZ 25.00000000 W
Me PLW12 0.46495000 W
PLW13 0.23387000 W

F2 - Processing parameters
s1 327868

sF 125.7577731 MHz
WOW EM
58B [
LB 1.00 Bz
GB [
Be 1.40

T
120

S34

T
100 80 60 40

20

0 ppm



2k

7

I = ELRs B gt Rl R Ry 2583 Current Data Parameters
& 0 SO BB TN A0~ S Y NO S @ HAM Paul-pure phenol-3o-2,4,6 tri iPr-1
& 3 e s e e T B xEno 1
© - MM m e oo e e oo e JR PROCHO 1
- L*\_lﬁ _‘_,-'J P2 - Aequisition Parameters
Date_ 20210615
Time 14.25 b
INSTRUM spec
PROBHD 2820201_0170 (
PULBRO zg30
D 65536
SOLVENT cocl3
ns 16
b3 2
EWH B0O1Z.B20 Hz
FIDRES 0.244532 Hz
AQ 4.0B94465 sec
RG 64
OH R 62.400 usec
DE 6.50 usec
TE 295.7 K
i i D1 1.00000000 sec
Pr Pr o o
SEOL 400.1324708 Miz
noel in
Pl 6§.75 usec
PLWL 13.17700005 W
F2 - Processing parameters
s1 65516
5F 400.1300098 Mz
WOW EM
JF:r £88 0
LB 0.30 He
GB 0
rc 1.00

water
| 1
‘. ] \
| |
g ] 2 2 5
8 3 5 |8 g3
o™~ ™ o™ ™ o™
o

T T
35 30 25 20 15 1.0 0.5 ppm

@
=}
N
o
N
=}
o
o
o
(=]
o
o
o
=]
=
o
b
=}

o = o o . PR Current Data Parameters
H H . ! & FaK HAME Paul-pure phenol-30-2, 4,6 tri iPr-13
2 = bl o T EXPNO 1
= = e} B m oaaA PROCHG 1
E2 - Acquisition Parameters
Date_ 20210928
ime g h
IMSTRUM spect
PROBHD  2119470_0283 (
PULPROG 29pg 30
™ 65536
SOLVENT cpel3
ns 128
DS 4
sWH 29761.904 Hz
FIDRES 0.908261 Hz
aQ 1.1010048 sec
OH RG 206.72
DR 16.800 uzac
DE 5.50 usec
TE 285.2 K
jpr IPr o1 2.00000000 sec
Dil 0.03000000 sac
O 1
sFOL 125.7703643 muz
nocL 13¢
2k P1 9.75 usec
BLHL 54.00000000 W
sFCZ 500.1320005 Mz
1H
CPDPRG(2 waltzlé
'Pr 80.00 usec
PLHZ 25.00000000 W
PLNW1Z 0.45495000 W
PLH13 0.23387000 W
E2 - Processing parameters
5T 3z
5F 125.7577726 MMz
WD EM
588 0
1B 1.00 Hz
B 0
BC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S35



Current Data Parameters
MAME Paul-pure phenol-3e-4 OH-1H-2
1

6.5499
6.5477

o
o
8
- EXPNO
PROCHO 1
| \/ F2 - Acquisition Parameters
Date_ 20211019
Time 1z2.43 h
INSTRUM spect
PROBHD  Z112470_0283 (
PULFROG zg30
™D 65536
SOLVENT DMSO
NS 16
OH DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767999 sec
RG 93.28
2' oW 50.000 usec
DE 6.50 usec
TE 295.1 K
Dl 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
OH wUeL 1H
Pl 10.91 usec
water PLWL 25.00000000 W
F2 - Processing parameters
sI 65536
SF 500.1300044 MHz
WDW EM
$SB 0
LB 0.30 Hz
GB 0
BC 1.00

o =
L B B R L e B B A L
10 9 8 7 6 5 4 3 2 1 ppm
S ] Current Data Parameters
a o NAME Paul-pure phencl-3e-4 OH-13C-2
3 = EXPNO 1
FROCHO 1
Fz - Acquisition Paramsters
Date_ 20211019
Time 1z.52 h
INSTRUM spect
PROBHD  2119470_0283 (
PULPROG 2gpg30
™D 65536
SOLVENT DMSO
NS 55
DS 4
SWH 31250.000 Hz
FIDRES 0.953674 Hz
OH AQ 1.0485760 sec
RG 206.72
oW 16.000 usec
CE 6.50 usec
TE 295.1 K
2' D1 2.00000000 sec
pil 0.03000000 sec
DO 1
SFO1 125.7703643 MHz
Nucl 13c
Fl 2.75 usec
OH PLWL 94.00000000 W
SFO2 500.1320005 MHz
Wucz 1H
CPDPRG[2 waltzlé
PCPD2 B0.00 usec
PLW2 25.00000000 W
PLW12 0.46495000 W
PLW13 0.23387000 W
F2 - Processing parameters
sI 3276
SF 125.7578413 MHz
WDW EM
S5B 0
LE 1.00 Hz
GB 0
FC 1.40
L P . L
N A oo N Rt
I I I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S36



SRITHAT2TE b4 bt Current Data Parameters
golEeEEmER o 4 AME Paul-pure phenol-3f-4 OMe-1H
Yededuede < ~ EXPNO 1
PROCNO 1
Date_ 20210827
Time 12.48 n
INSTRUM spect
PROBHD  2119470_0283 (
PULPROG zg30
™ 65536
SOLVENT cpe13
S 16
Ds 2
OH SWH 10000.000 Hz
FIDRES 0.305176 Hz
20 3.2767399 sec
RG 117.01
oW 50,000 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 see
TDO 1
sFOL 500.1330883 Mz
NUCL 1H
OMe F1 10.91 usec
BLWL 25.00000000 W
F2 - Processing parameters
51 &
SF 500.1300122 MHz
WDW EM
338 [}
LB 0.30 Hz
GB [
FC 1.00
. | Y
| T
=) o ©
g 5 8
< - o
8 7 6 5 4 3 2 1 0 ppm
g 8 =1y @ Current Data Parameters
] g gz - NAME Paul-pure phenol-3f-4 OMe-13C
23 f=p= 8 EXPNO 1
\ / PROCNO 1
F2 - Acquisition Parameters
Date_ 20210827
Time 12.51 h
INSTRUM spect
PROBHD ~ 2112470_0283 |
PULPROG 29pg30
™ 65536
SOLVENT coe13
NS 34
DS 4
S 29761.504 Hz
FIDRES 0.908261 Hz
OH 20 1.1010048 ssc
RG 206.72
DW 16.800 usec
DE .50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 see
D0 1
SFOL 125.7703643 MHz
Nucl 13C
r1 .75 usec
PLWL 94.00000000 W
OMe sFO2 500.1320005 MHz
NuC2 18
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLWZ 25.00000000 W
PLW12 0.46495000 W
PLWL3 0.23387000 W
F2 - Processing parameters
51 32768
SF 125.7577744 MHz
WO M
5SB 0
LB 1.00 Hz
B 0
rC 1.40
T I I I T T T I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

8§37



S MmN e mo s ON® o o -
e R e P 3 & Current Data Parameters
num-de a2 TNddd [ = NAME Paul-pure phenol-3i-3 OMe-1H
JERESEREI I DU B I DR i ’ EXENO 1

\\ PR PROCNO 1
A
X —
\\| W%/ F2 - Acquisition Parameters
Date_ 20210520
Time 12.20 h
INSTRUM spect
PROBHD  2108618_0257 (
PULPROG 2930
D 65536
SOLVENT cpe13
ns 18
OH Ds 2
swH 2012.820 Hz
FIDRES 0.122266 Hz
20 4.0854455 sec
EG 144
oW 62.400 usec
DE £.50 usec
OMe TE 295.3 K
D1 1.00000000 sec
TDO 1
sFol 400.2324714 MHz
NUCL 1H
Pl 12,80 usec
PLWL 13.56000042 W
F2 - Processing parameters
sI £5536
sP 400.2300094 MHz
Wow EM
sSB o
1B 0.30 Hz
GB 0
EC 1.00
J " l e J.
Il J |
Q - 11=3 = -3
&S 1 [
= (= 2= - wn
= @S = S
- olN - (]
e ‘ I R T T T Ba
8 7 6 5 4 3 2 1 0 ppm
= & 8 8 o Current Data Parameters
4 8 = £g o i NAME Paul-pure phencl-3i-3 Ce-13C
52 a z3 3 A EXPNO 1
‘ v PROCHO 1
F2 - Acquizition Parameters
Date_ 20210928
Time 13.08 h
INSTRIM spect
PROBHD  2119470_0283 (
PULEROG 29pg30
™ 55536
SOLVENT eDe13
NE 100
D3 4
SHH 23761.904 Hz
OH FIDRES 0.908261 Hz
20 1.1010048 sec
G 206.72
oW 16.800 usec
oE 6.50 usec
TE 205.2 K
o1 2.00000000 asc
D11 0.03000000 sec
™0 1
OMe sFo1 125.7703643 Miz
Nuc1 13C
P1 5.75 usec
PLW1 24.00000000 W
SFO2 500.1320005 Miz
NuC2 ]
CPOPRG (2 waltzlé
FCED2 £0.00 usec
PLW2 25.00000000 W
PLW12 0.46495000 W
FLW13 0.23387000 W
F2 - Processing parameters
51 32768
S 1257577735 Mz
WoW BM
S5B 0
LE 1.00 Hz
GB 0
rC 1.40

T T T |
200 180 160 140 120 100 80 60 40 20 0 ppm

S38



Arag8iax o 2% Current Data Parameters
":::‘ r;: 3.9. ;j‘:g‘ fl,\: ? ; §i gﬁgfm Paul-pure pher{ﬂl—&]-3.4 di CMe-1H
LWL OW YWY - mm PROCNG 1
\\ \ \ / B2 - Acquisition Paransters
Date_ 20210914
Time 12.48 h
INSTRUM spect
PROBHD  2119470_0283 (
PULBROG zq30
™ 65536
SOLVENT cpeLl
NS 16
oS z
OH SWH 10000.000 Hz
FIDRES 0.305176 Hz
A 3.2767988 sec
RG 163,99
o 50.000 usec
DE 6.50 usec
20 TE 295.2 R
Dl 1.00000000 sec
DD
OMe sFol 500.1330883 MHz
muel 1H
Pl 10.91 usec
OMe PLW 25.00000000 W
P2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WoW EM
53B 0
LB 0.30 Hz
GB 0
BC 1.00
water
I
- A a ; 't .
| | I
[Te]
2 3 25
= o 25
= ] 12
- (=] L ]
— LB B B T T — ™ SR T L e I - — 7 L B B
g5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
B RS s T 8 o - Current Data Parameters
PR o LR oo WME Paul-pure phencl-3j-3,4 di OMe-13C
e = 4 2 2 Qg EXPNO 1
T 4 2 =2 8 7 s 1
\J | ‘ \{ F2 - Acquisition Parameters
Data_ 20210914
Time 12.56 h
INSTRUM spect
PROBHD  2119470_0283 (
PULFROC zapg30
™ 65536
SOLVENT cpel3
s 128

OH

20

OMe
OMe

CPDPRG[2
PCPD2
PLWZ

PLW12
PLW13

4
29761.904 Hz
0.908261 Hz
1.1010048 sec
206.72
16,800 usec
6.50 usec
295.1
2.00000000 sec
0.03000000 sec
1

=

125.7703643 MHz
13c

9.75 usec

94.00000000

500.1320005 MHz
H

=

waltzls
B0.00 uzec
25.00000000 W
0.46495000 W
0.23387000 W

E2 - Processing parameters
768

125.7577

140

|
120

T
100

S39

0 ppm



oIS emdea a current Data Paraveters
NTUUDW Tmno = .
WO TN NG 0 EXENO
00 W 0 W0 e o - FROCHD '
VL) FZ - Acquisition Parameters
\ ph Date_ 20210914
) & { e 12.35 b
INSTRUM cpect.
FEOBED  2118470_0283 |
FULPRCS a30
™ 63836
SoLvENT epery
s 1s
b5 z
sux 10000.000 Kz
FIDRES 0.303176 Kz
£ 3.3767959 sec
re iz6.
o 50.000 usec
OH e ps g
o] 1w 28502 K
o1 1.0000000 sec
2 ™0
srol 500,1330883
el
O L 1081 usec
PLK1 25.00000000 W
P2 - Procercing parameters
T
=F 500,1300123 MHz
u ]
S5 o
1B 0.30 He
a8 a
pe 1.00
water
i .A.. . \ﬂ...-lh%____l_]_____ S
= |2c « w0
o Q= 8 -
(= =15 =4 -
Qe |2 <
||| (] Lo
T L e I e a T —r T T ™ BMEESE L I
oo o Lemn o Current Data PArateters
£e R aE oMy N Paviopure phenol-3k-3, 4 meth
- EE By o B
R ] PROCHD 1
\ f | F2 - Requisition Parausters
Date_ 20210903
| Time 12.50 n
HSTRUM spect
PROBMD  2119470_0263
PULEROG 2gq0g30
m 65336
SCLVENT oLy
nE
s 1
GH 31280.000 M=
FIoRES 955
A 1.0485768 sec
g 206.72
i 15.000 usee
D8 6.50 usee
= 203,
o1 2.00000000 sec
0O OH il ©.03000000 sec
o
5701 125.7703643 Mz
2 meL 13¢
AL 54.00000008 W
o) &R0z 500, 1320003 MHz
ez 18
cPoPRG (2 waltzle
£D2 .08 usec
Mz 23.00000008 W
P12 0.46495000 W
FLHLI 0.23267000 W

2 - Brocessing parsaebers
S0

3276
¢ 123.7577731 MMz
WO M
558 )
e 1.00 Bz
or 0
e 140

220

T
200

180

160

I
140

T
120

|
100

S40

80

40

20

0 Ppm

Paul-pure phenol-3k-3,4 methylensdicny-1H
i

nediony-130



DM T MBSO AT O TS0 o o
gagRrancadIaIndoar e a Current Data Parameters
ER R R g S e e L @ NAME Faul-pure phenol-3g-d4 F-1H
CULOLLUOLOYY SO BE8 S - EXPNO 1
‘w W FROCNG 1
F2 - Acquisition Parameters
Date_ 20211005
Time 13.12 h
INSTRUM spect
FROBHD 2119470_0283 (
FULFROG zg30
TD £5536
SOLVENT cpcls
NS 18
Ds 2
SWH 10000.000 Hz
OH FIDRES 0.305176 Hz
AQ 3.27€7999 sec
RG 142.5
DW 50.000 usec
DE £.50 usec
2q TE 295.1 K
Dl 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
nNucl 1H
F Fl 10.31 usec
PLWl 25.00000000 W
F2 - Processing parameters
s5I 65536
SF 500.1300126 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB o
FC 1.00
-
| |
I
[=20=]
g2
o
L S B T e e e B T L B L I T T
90 85 80 75 70 65 6.0 40 35 30 25 20 15 1.0 05 ppm
ne © coan
L nmoo Current Data Parameters
ae 4 wvey NAME Paul-pure phencl-3g-4 F-13C
oo bl EXENO 1
\ ) W PROCHO 1
F2 - Acquisition Parameters
Date_ 20211005
Time 13.18 h
INSTRUM spect
PROBHD 2119470_0283 (
PULPROG zgpg30
™ 65536
SOLVENT cDCl3
NS 86
OH DS 4
SHH 31250.000 Hz
FIDRES 0.953674 Hz
AQ 1.0485760 sec
RG 206.72
2 oW 16.000 usec
q oE £.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 125.7703643 MH=z
F Nucl 13¢
Pl 9.75 usec
PLWl 24,00000000 W
SFO2 500.1320005 MH=z
Nucz 1H
CFDFRG[2 waltzlé
PCPD2 80.00 usec
FLWZ £5.00000000 W
FLW12 0.46435000 W
PLW13 0.23387000 W
F2 - Processing parameters
sI 32768
SF 125.7577741 MHz
WowW EM
SSB 0
1B 1.00 Hz
GB Q
EC 1.40

T
140

|
120

T
100

S41

80

ppm



7.2043
7.1743

Current Data Farameters

6.5687
5.3389

WAME Faul-pure phenol-3r-3 F-1H
EXPNO 1
FROCNG 1
F2 - Acquisition Parameters
Date_ 20210924
Time 12.41 h
INSTRUM spect
FPROBHD 2119%470_0283 (
FULFROG zg30
€5536
cpCl3
16

2
10000.000 Hz
0.305176 Hz
3.27679%9 gec
93.28
50.000 usec
6.50 usec

295.1
1.00000000 sec

SFOL 500.1330883 MHz
nuel 1H
7l 10,91 usec
FLAL 25,00000000 W
F2 - Frocesaing parameters
ST 65536
SE 500.1300146 MHz
Wow EM
SSB 0
LE 0.30 Hz
GE 0
BC 1.00
/\k_ | U

I J

=3 -

S I

=3 ©

= Q

- -

- O I I e LI o o R I s B L RS S

6 5 4 3 2 1 0 ppm

e e ca @erowe

HE ek o5 BT Current Data Parameters

zd gy 28 Adssgo NAME Paul-pure phenol-3r-3 P-13C

g5 08 R oOO2225 EYENO 1

H / \j \A } PROCNO 1

~<
~

F2 - Acquisition Parameters
5021

Date_ 0210924

Time 12.46 h
INSTRUM spect
FROBHD 2119470_0283 ¢
PULPROG zgpg30

™ 65536
SOLVENT coels

NS 64

Ds 4

SHH 31250.000 Hz
FIDRES 0.953674 Hz
AQ 1.0485760 sec
RG 206,72

ou 16.000 usec
DE 6.50 usec
TE 295.2 K

ol 2.00000000 sec
D11 0.03000000 sec
0O 1

SFOL 125.7703643 MHz
NOCl 13c

Pl 9.75 usec
PLWl 94.00000000 W
SFO2 500.1320005 MHz
NuC2 1H
CFDPRG([2 waltzl6
PCFD2 80.00 usec
PLUZ 25.00000000 W
PLW12 0.46495000 W
FLW13 0.23387000 W

F2 - FProcessing parameters
ST 32768

SF 125.7577750 MHz
WDW EM

SSB Q

LB 1.00 Hz
GB Q0

PC 1.40

T T I
140 120 100 80 60 40 20 0 ppm

S42



EEPEEEEEY E current Data Farameters
A H A o NAME Paul-pure phencl-3s-4 Cl-1H
FEE RN s g - EXENO 1
N/ W PROCNO 1
F2 - Acquisition Parameters
Date_ 20210824
Time 12.36 h
INSTRUM spect
PROBHD Z119470_0D283 |
PULPROG zg30
OH TD 65536
SOLVENT ©DCl3
NS 15
Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 117.01
oW 50.000 usec
DE €.50 usec
TE 295.2 K
Dl 1.00000000 sec
CI TDO 1
SFOL 500.1330883 MHz
Nucl 1H
Fl 10.91 usec
PLW1 25.00000000 W
F2 - Frocessing parameters
51
SF 500.1300120 MHz
WiDW EM
SSBE 0
LB 0.30 Hz
GE ]
FC 1.00
water
J J
UL I
Q ~
: @ g
™ ™ -
L e T L L B L e L B B BN e
8 7 6 5 4 3 2 1 0 ppm
0 e oo @
- B e " Current Data Parameters
z g E NAME Paul-pure phenol-3s—4 C1-13C
- — = - EXFPNO 1
‘ | | PROCNO 1
F2 - Acquisition Parameters
Date_ zpzl0824
Time 12.41 h
INSTRUM spect
FROBHD 2119470_0283 ¢
PULFROG zgpg30
65536
SOLVENT cDCl3
NS 62
OH Ds 4
SWH 29761.904 Hz
FIDRES 0,908261 Hz
AQ 1.1010048 sec
RG 206.72
oW 16.800 usec
DE 6.50 usec
TE 295.1 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
Cl SFOl 125.7703643 MHz
nucl 13¢
Pl 9.75 usec
ELWl 94.00000000 W
SFO2 500.1320005 MHz
Nuc2 1H
CPDPRG([2 waltzl6
FCPD2 80.00 usec
PLW2 25.00000000 W
FLW12 0.46495000 W
PLW13 0.23387000 W
F2 - Processing parameters
sI 32768
SF 125.7577753 MHz
WDW EM
SSB Q
LE 1.00 Hz
GB a
EC 1.40
T T T I T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S$43



7.3297
7.3111
7.2028
7.2003
7.1862
7.1693
7.0365
7.0341
7.0202
7.0177

|
%

OH
Cl
2t

6.8922
6.8588
——5.5953

Current Data Parameters

1.0012
1 10115°

1.0000
110179 -

0.9920

-~ —

151.46

OH

Cl
2t

__—129.13
T——1za.54
—_—121.50

———120.00
——116.39

NAME Paul-pure phenol-3t-2 Cl-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210813

Time 13.06 h

INSTRUM spect

FROBHD 2119470_0283 (

FULFROG zg30

D 65536

SOLVENT CDCl3

NS 16

pE] 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec

RG 93.28

oW 50.000 usec

DE £.50 usec

TE 295.2 K

Dl 1.00000000 sec

TDO 1

SEOLl 500.1330883 MHz

nNucl 1H

Pl 10.91 usec

FLW1 25.00000000 W

F2 - Frocessing parameters

ST 65536

SF 500.1300120 MHz

WiDW EM

55B o

LB 0.30 Hz

GB

PC 1.00
] T

0 ppm

Current Data Parameters

NAME Paul-pure phenol-3t-2 C1-13C

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210813

Time 13.10 h

INSTRUM spect

PROBHD 2119470_0283 (

FULFROG zgpg30

D 65536

SOLVENT cDpCl3

NS 46

os 4

SWH 29761.904 Hz

FIDRES 0.908281 Hz

AQ 1.1010048 sec

RG 206.72

ow 16.800 usec

DE 6.50 usec

TE 295.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

SFOl 125.7703643 MHz

nucl 13¢

Fl 9.75 usec

FLWl 94.00000000 W

SFO2 500.1320005 MHz

Nucz 1H

CPDPRG|[2 waltzl6

PCPD2 80.00 usec

PLW2 25.00000000 W

FLWl2 0.46495000 W

FLW13 0.23387000 W

F2 - Processing parameters

51 32768

SF 125.7577762 MHz

wWow EM

SS5B 0

LB 1.00 Hz

GB 0

PC 1.40

T
200 180 160

0 ppm



20385388888 g
° AR " Current Data Farameters
N A R U S o NAME Faul-pure phenol-3u-4 Br-lH
e L LR o EXPNO i
1 L PROCNO
N
F2 - Requisition Parameters
Date_ 20211008
Time 12.31 h
INSTRUM spect
PROBHD  2119470_0283 (
PULPROG zg30
TD 65536
SOLVENT cDCl3
OH NS 16
Ds 2
SWH 10000,000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 186.15
bW 50.000 usec
DE 6.50 usec
TE 295.1 K
Dl 1.00000000 sec
TDO 1
Br sFOl 500.1330883 MHz
NUC1 1H
Pl 10.91 usee
PLW1 25.00000000 W

F2 - Processing parameters

ST 65536

SF 500.1300123 MHz
WDW EM

S5B a

LB 0.30 Hz
GB a

FC 1.00

y B W
,UJ i

5 s
=] =)
o o
R LA o e e e L o I LA o e B SR
8 7 6 5 4 3 2 1 0 ppm
o & o
© m 5 Current Data Parameters
B 5on HAME Paul-pure phenol-3u-4 Br-13C
- == EXFHNO 1
| PROCNO 1
F2 - Rcquisition Parameters
Date_ 20211008
Time 12.46 h
INSTRUM spect
FROBHD 2119470_0283 (
PULPROG zgpg30
D 65536
SOLVENT cpels
256
Ds 4
SHH 29761.904 Hz
OH FIDRES 0.9082€1 Hz
AQ 1.1010048 sec
RG 206.72
oW 16.800 usec
DE 6.50 usec
TE 295.1 K
Dl 2.00000000 sec
D11 0,03000000 sec
TDO 1
sFPOL 125.7703643 MHz
NUC1 13c
Br Pl 9.75 usec
PLH1 94.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDFRG[2 waltzl6
PCPD2 80.00 usec
PLHZ 25.00000000 W
FLW12 0.46495000 W
PLW13 0.23387000 W
F2 - Processing parameters
51 32768
sE 125.7577726 MHz
WDW EM
SSB 0
LB 1.00 Hz
GE 0
BC 1.40

\ 1 \ \
200 180 160 140 120 100 80 60 40 20 0 ppm

S$45
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S53P38a% CEEEEE 5
Current Data Parameters
45855588 coEERee S NAME Paul-pure phencl-3v-3 Br-1H
T e S S A S T v I EXPNO 1
L%W %é_‘{‘,g PROCNO 1
F2 - Acquisition Parameters
Date_ 20210917
Time 12,38 h
INSTRUM spect
FROBHD 2119470_0283 (
PULPROG zg30
D 65536
SOLVENT cpels
NS 16
OH DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 186.15
2V o 50.000 usec
DE £.50 usec
TE 295.1 K
D1 1.00000000 sec
Br DO 1
SFOL 500.1330883 MHz
nNucl 1H
Pl 10.91 us
PLWL 25.00000000 W
F2 - Processing parameters
sI 65536
SF 500.1300115 MHz
wWow EM
SSB 0
LB 0.30 Hz
GE o
PC 1.00
acetone
EtOAc
EtOAc
ML S | .
J L\ I .
~ele =
=)
A=) §
N 2
ol - -
L L O BRI | L e o IR U T L L s B
9.0 85 8. 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
o o mmm oW
= e Ha e @ Current Data Parameters
® g Ig® 3 NAME Paul-pure phenol-3v-3 Br-13C
— I R R EXPNO 1
| \ | | ‘ PROCNO 1
WJ F2 - Acquisition Parameters
Date_ 20210917
Time 12.43 h
INSTRUM spect
PROBHD  Z119470_0283 |
PULPROG zgpg30
T 65536
SOLVENT cpels
NS 54
Ds 4
SHH 31250.000 Hz
OH FIDRES 0.953674 Hz
AQ 1.0485760 sec
RG 206.72
oW 16.000 usec
DE £.50 usec
2v TE 295.1 K
Dl 2.00000000 sec
D1l 0.03000000 sec
Br TDO 1
SFOL 125.7703643 MHz
NUCL 13¢
Pl 9.75 usec
PLWl 94.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG (2 waltzlé
PCPD2 80.00 usec
FLHZ 25.00000000 W
PLW12 0.46495000 W
FLW13 0.23387000 W
F2 - Processing parameters
SI 32768
SF 125.7577732 MHz
WDW
SSB 0
LB 1.00 Hz
GE 0
PC 1.40
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm



HENGOESSEANAIREARS 5 & t Data P "
urrent Data Parameters
i S R SR B R R Rl I NAME Paul-pure phenol-3w—2 Br-1H
I e e M AR PR TR w EXFNO 1
PROCNO 1
Date_ 20210813
Time 12.56 h
INSTRUM spect
FROBHD 2119470_0283 (
PULPROG zg30
™D 65536
SOLVENT cpels
LE] 16
DS 2
OH SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
Br RG 93.28
DW 50.000 usec
DE 6.50 usec
TE 295.1 K
Dl 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
Nucl 1H
Pl 10.91 usec
PLWL 25.00000000 W
F2 - Processing parameters
B 65536
ES 500.1300120 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
®C 1.00
acetone
water

= 2
=== =
S1=21=2|<= <
=== -
e e T B e e B T e T B
8 7 6 5 4 3 2 1 0 ppm
0 @ o T oo
@ R T R Current Data Parameters
B ga 4 9 g NAME Paul-pure phenol-3w-2 Br-13€
~ nin B B B EXPNO 2
‘ | | ‘ ‘ FROCNO 1
F2 - Acquisition Parameters
Date_ 20210813
Time 13.02 h
INSTRUM spect
FROBHD 2112470_0283 |
FULFROG zgpg30
D 65536
SOLVENT CDCl3
NS 45
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
OH A0 1.1010048 sec
RG 206.72
Dw 16.800 usec
B|' DE 6.50 usec
TE 295.1 K
2 Dl 2.,00000000 sec
w pll 0.03000000 sec
TDO 1
SFOL 125.7703643 MHz
NUC1 13c
Pl 9.75 usec
ELW1 94.,00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
FLWl2 0.46435000 W
PLW13 0.23387000 W
F2 - Processing parameters
ST 32768
SF 125.7577771 MHz
WDW EM
SSB 0
LB 1.00 Hz
GE 0
PC 1.40
T T T T T T T | T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S47



qge Lu e Current Data Parsmetazs
35 22 58 MR Pavl-pure phenol-Ip-4 cionauic scid-18-2
Wy T NN EXPNO 1
™~ WY VW RO B
) ] F2 - Acquisition Parameters
/ Date_ 20211019
) water Tine
TgTEm et
T
FzeRos ta30
b
- v
NE 16
vs z
s 10000.000 Bz
" 123
o 30,660 vemc
O H DE £.30 usec
A 2303 K
21 100002080 cew
o 1

2x HO i:;:: mn,lJJun:;!Jl o
‘\ Bl 10.91 vsec

FLHL 25.00000000 W

Processing parameters
65836
500. 1300025

acetone

0.6316
3.0790
1 2.0495
1.0000

12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm

=1 tr a = -4 &3 Current Data Parametexs
4008 g2 4oa 28 TEn T Pimigre poml-op—t cincamle +rid-130-3
§ @ Z g & 4 et ?
g 2 = Ay df From :
|
\) P2 - Requisition Parameters
4 Date_ 2 1018
¥ - 1528 n
e opac
TRoRD 1184700008 ¢
=9 i
=
souvmer [
b e
B :
SWE 31230.000 Hz
2
w
b
DE
o :
o1 200000080 see
D11 ©.03000000 sec
e :
OH o 1297903643 e
et i
5
b
EFOZ
2x HO w2
\\ CTOPRG[Z
veros

F2 - Processing parameters
51 32768

5% 1257576403 MBZ
woH

558 o

s 1.00 K
o8 0

o 140

T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S48



OH
2y

COOEt

@ Moo Hew Ao
e ] VoYM
— 0 WY T @ o~ 0D
N @ o o o
I 000 WD

6.8576
—6.1724

<
€

4.3716
4.3574
4.3431
4.328

N4

acetone

water

1.39238
1.3796
1.3653

<«
\

hexane

Current Data Farameters

NAME Paul-pure phenol-3z-4 COCEt-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 2021091/

Time 13.02 h

INSTRUM spect

PROBHD  Z118470_0283

PULEROG 2930

™ 65536

SOLVENT cpels3

L 16

DS 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz
3.2767999 sec

RG 142.5

DW 50.000 usec

DE £.50 usec

TE 295.2 K

Dl 1.00000000 sec

TDO 1

SFOL 500.1330883 MHz

NUCL 1H

Pl 10.91 usec

PLWL 25.00000000 W

FZ - Frocessing parameters

sI 65536

SF 500.1300123 MHz

WOW EM

SSB 0

LB 0.30 Hz

GB 0

29 1.00

OH

2y

166.91
160.16

COOEt

1z2z.91

115.32

61.01

A B

14.48

0 ppm

current Data Parameters

NAME raul-pure phencl-3z-4 COQET-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210910

Time 13.07 h
INSTRUM spec
PROBHD  Z1189470_0283 (
PULPROG zgpgd0

™ 65536
SOLVENT epe1l

NS 53

oS q

SWH 31250.000 Hz
FIDRES 0.953674 Hz
AQ 1.0485760 sec
BG 206.7

oW 16.000 usec
DE 6.50 ugec
TE 295.1 K

D1 2.00000000 sec
D1l 0.03000000 sec
DO 1

SFOl 125.7703643 MHz
wocl 13c

Fl 9.75 usec
PLW1 94.00000000 W
SFO2 500.1320005 MHz
NUC2 14
CPDPRG (2 waltzle
PCFD2 80.00 usec
PLW2 25.00000000 W
PLWL2 0.46495000 W
PLW13 0.23387000 W
Fz - Processing parameters
51 32768

SF 125.7577731 MHz
WDW EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40

T
120

T
100

S$49

80

40

20

0 ppm



OH

2z

CHO

9.8625

7.8309
7.8260

&

7.8089
7.8040

2.0190

—— 6.3922

-~ 6.9837
T 6.9666

haa _JL_J{_/\g__

Current Data Parameters

HAME Paul-pure phenol-3x-4 CHO-1H
EXPNO 1
FROCNO 1

F2 - Acquisition Parameters
Date_ 20210303
Time 12.54 h
TNSTRUM spect
FPROBHD Z119470_0283 |
PULPROG g30

™ 65536
SOLVENT cpe13

NS 16

bs 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767339 sec
Re 186.15

oW 50.000 usec
DE 5.50 usec
TE 295.1 K

D1 1.00000000 sec
DO 1

SFO1 500.1330283 MHz
NuCl 1H

Fl 10.91 usec
PLW1 25.00000000 W

F2z - Procesping paramsters

ST
SF
woW
55B
1B
aB
PC

water hexane

—

65536
500.1300123 MHz
EM
o
0.30 Hz
0

1.00

11 10

OH

2z

CHO

i
@
1

7

132.66
— 129,93
—116.14

6

5

4

3

[T

2 1

0 ppm

Current Data Parameters

NAME Paul-pure phencl-3x-4 CHO-13C

EXPNO 1

FROCNO 1

FZz - Acquisition Parameters

Date_ 20210903

Time 13.02 h

INSTRIM spect

PROBHD Z112470_0283 (

PULPROG 2gpg30
65536

SOLVENT CDC13

NS 128

Ds 4

SWH 31250.000 Hz

FIDRES 0.953674 Hz

A 1.0485760 sec

RG 206.72

oW 16.000 usec

DE 6.50 usec

TE 295.2 K

ol 2.00000000 sec

D11 0.03000000 sec

TDO 1

SFOL 125.7703643 MHz

WUCl 13

Fl 9.75 usec

PLWL 94.00000000 W

SFO2 500.1320005 MHz

Nuc2 1H

CPDPRG (2 waltzl6

PCPD2 80.00 usec

PLRWZ 25.00000000 W

PLW1Z 0.46495000 W

PLW13 0.23387000 W

F2 - Processing parameters

SI 32768

SF 125.7577731 MHz

WDW M

$5B o

LB 1.00 Hz

GB o

FC 1.40

1
140

1
120

80

S50

20

ppm



Fz - hoquisition Parameters

MO WA O D o
E; R % N 8 g L) Current Data Parameters
FER A e S 3 NAME Paul-pure phenol-3aa-4 CN-1H
PR R R e e es @ EXPNO 1
‘ PROCNO 1

¢
<

Date_ 20210910
Time 1z.45 h
INSTRIM spect
PROBHD 2112470_0283 ¢
PULPROG zg30
TD 65536
SOLVENT CDC13
OH NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
RO 3.2767993 sec
RG 186.15
2aa oW 50.000 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
CN Nuc1 1H
Pl 10.91 usec
PLW1 25.00000000 W
F2 - Processing parameters
acetone 51 9536
SF 500.1300125 MHz
WoW EM
35B ]
LB 0.30 Hz
GB ]
PC 1.00
water
I J |
(=] o o
(=] wn E
=3 I~
<] S o
o o™ (=]
T T T AR T R T ] T T ] T o T T
9 8 7 6 5 4 3 2 1 0 ppm
0 - o o
- © ot ~ Current Data Parameters
S S L] 3 NAME Paul-pure phencl-3aa-4 CN-13C
— — — = EXPNO 1
| | ‘ FROCNO 1
F2 - Acquisition Parameters
Date_ 20210910
Time 12.50 h
INSTRUM spect
FROBHD 2119470_0283 (
PULPROG 2gpg30
TD 65536
SOLVENT €DC13
NS &4
Ds 4
OH SWH 31250.000 Hz
FIDRES 0.953674 Hz
pe) 1.0485760 sec
RG 206.72
oW 16.000 usec
CE 6.50 usec
2aa TE 295.1 K
D1 2.00000000 sec
i1 0.03000000 sec
TDO 1
SFOL 125.7703643 MHz
NUC1 13c
CN P1 9.75 usee
PLW1 94.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz16
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW1Z 0.46495000 W
PLW13 0.23387000 W
F2 - Processing parameters
51 32768
SE 125.7577731 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB ]
FC 1.40

T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S51



L 26000
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L 10000

L 9000
L 8000

L 7000

L 6000

L 5000

L4000
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L 1000

L -1000

SOELTT A
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G SEE = PRESRAGRANSRADHERS
E S @ & L R R R R Current Data Parameters
1 7e9 o R e R B e B i NAME Paul-cctyl HEH-1H
w0 - - m A AAAAAAAAAAAAC OO EXPHO 1
W | M\/M PROCNG 1
F2 - Acquisiticn Parameters
Date_ 20220113
Time 17.37 h
INSTRUM spect
PROBHD  2119470_0283 |
PULPROG 2930
D 65536
SOLVENT cDels
[o) (o) NS 16
DS 2
SWH 10000.000 Hz
NN 07NN FIDRES 0.305175 Hz
‘ ‘ 20 3.2767999 sec
RG 93.28
N DW 50.000 usec
[ DE 6.50 usec
TE 295.2 ¥
Dl 1.00000000 sec
HEz TD0 1
SFOL 500.1330883 MHz
NUCl 1H
Pl 10.91 usec
PLW1 25.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i J
|! J‘k “ || y’lL\'l.-H\
8 g 5 5 38 8
< &N =1 =]
< = e < 2| ]
- L o "] < g ©
9 8 7 6 5 4 3 2 1 (] -1 ppm
& E = o PR P Current Data Parameters
g 3 g P T E LR NEME Paul-ectyl HEH-13C
EXPNO 1
NVl e :
F2 - Acquisition Parameters
Date_ 20220113
Time 17.45 h
INSTRUM spect
PROBHD  2119470_0283 (
FULFROG zgpg30
TD 65536
SOLVENT cDCL3
NS 112
D5 4
SHH 31250.000 Hz
Q o FIDRES 0.953674 Hz
O 1.0485760 sec
PR NSNS RG 206.72
© | | o D 16.000 usec
DE 6.50 usec
N TE 295.2 K
H Dl 2.00000000 sec
D11 0.03000000 sec
DO 1
HE2 SFol 125.7703643 MHz
nucL 13¢
Pl 9.75 usec
PLWL 94.00000000 W
sFo2 500.1320005 MHz
nucz 1H
CPDPRG[2 waltzlé
FCPD2 80.00 usec
PLW2 25.,00000000 W
PLWLZ 0.46495000 W
PLWL3 0.23387000 W
FZ - Processing parameters
ST 32768
SF 125.7577731 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
FC 1.40
] T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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o o @ o PO NI A TN NEE RO MWD =M T Q0
@ Z848 PR PAThNO N T mASS AR ESREY Current Data Parameters
@ R SEESERITISSRARIRNRRRRSTRER Paul-octyl HP-1H
o T A AAAAAAA A A A A AA~ A4~ ~4O0Cc0c EXPNO 1
PROCNO 1
Date_ 20220113
Time 17.42 h
INSTRUM apect
PROBHD  2119470_0283 (
FULFROG ZC_[BO
™ 55536
SOLVENT cpel3
NS 16
Ds 2
suH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767993 sec
[e] (o] RG 30,85
bW 50.000 usec
DE £.50 usec
/\/\/\/\O = O/\/\\/\/\\ T 295.1 K
| D1 1.00000000 sec
- ™0 1
N sFal 500.1330893 Mz
NuCl 1H
Pl 10.91 uaec
HP2 PLWL 25.00000000 W
FZ - Processing parameters
s1 65536
SE 500.1300120 Mz
WOW EM
SSE 0
1B 0.30 Hz
oE o
FC 1.00
. |
| \
)\ I L
: g 8
& 8 s |& 8
=) < < |g ©
e R REEEEESE e e T
9 8 7 6 5 4 3 2 1 0 ppm
R = A @ soRTYSn g Current Data Paramsters
$ o - o < amnnaan d - -
] 9 @ g GG edda - NAME Baul-octyl HE-13C
] = B g Sanssssy = EXPHO 1
| \\v /// BROCHO 1
F2 - Acquisition Parameters
Date_ 20220113
Time 17.52 h
INSTRUM ect
PROBHD ~ 2119470_0283 (
BULPROG zgpg30
™ 55536
SOLVENT cpel3
ns 22
o] Ds 4
SHH 31250.000 Hz
FIDRES 0.953674 Hz
/\/\/\/\O e o/\/\/\/\ o (Cpaeaend Mz
| BG 206.72
> W 16.000 usec
N DE £.50 usec
TE 295.3 K
D1 2.00000000 sec
HP2 D1l 0.03000000 sec
TDO 1
SFOL 125.7703643 MHz
nuel 13c
Fl «75 usec
BLHL 94.00000000 W
sFoz 500.1320005 MHz
nucz 1H
CPDPRG[2 waltzlé
PCPD2Z 80.00 usec
PLHZ 25.00000000 W
PLW1Z 0.46495000 W
BLWL3 0.23387000 W

F2 - Processing parameters
sI 32768
125.7577741 MHz

SF

WDW EM
SSB 4]

LB 1.00 Hz
GB 4]

FC 1.40

T
140

T
120

T
100

80

S55

40

20

ppm





