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1. General information

All reagents and starting materials, unless otherwise noted, were purchased from Energy,
J&K, TCI, and Adamas-beta® Chemical company as reagent grade and used without further
purification. Anhydrous solvents (including DME, CH>Cl,, DMF, THF, MeCN, Water < 0.005%)
were purchased from Energy, and used as received. Unless otherwise indicated, all syntheses and
manipulations were carried out under argon atmosphere.

'"H NMR, ®C NMR, and F NMR spectra were obtained with a Bruker AV II-400
spectrometer ('"H: 400 MHz, 1*C: 101 MHz, °F: 376 MHz). The chemical shifts were measured
with tetramethylsilane as the internal reference. The chemical shifts (6) were expressed in ppm
and J values were given in Hz. The following abbreviations were used to explain the multiplicities:
s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt =
doublet of triplets, and br = broad. TLC was performed using commercially prepared silica gel
plates (GF254), and visualized under UV light 254 nm. Flash column chromatography was
performed on silica gel (100-200 mesh). All mixed solvent eluents are reported as v/v solutions.
Cyclic voltammetry tests were carried out with a CHI700E electrochemical workstation. Mass
analysis data were acquired on a SCIEX UPLC (EXion) —QTOF (X500R). Melting points were

measured using a Hanon MP470 apparatus.
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2. Synthesis of cyclopropanols

0 Ti(O'Pr), (20 mol%) OH
L ¢ pe\y __BUMGBI (25 equiv) _
- 1
THF, reflux, 2 h R

The procedure was followed by previous work'®: To a solution of ester (10 mmol, 1.0 equiv),
alkene (11 mmol, 1.1 equiv) and Ti(O'Pr)s (2 mmol, 0.2 equiv) in 15 mL of anhydrous THF, a
solution of "BuMgBr (25 mmol, 2.5 equiv) in THF was added dropwise over 1 h, at reflux. The
mixture was stirred for an additional 30 min, then was poured into ice-cold 10% sulfuric acid (50
mL). The organic layer was separated and the aqueous layer was extracted with Et;O (2x20 mL).
The combined organic layer extracts were washed with saturated NaHCOs3, dried over anhydrous
NaSOq, filtered and concentrated under reduced pressure, and the residue was purified by column
chromatography on silica gel with a gradient eluent of petroleum ether and ethyl acetate (~ 10/1)

to give the desired product 1(the corresponding cyclopropanols have been reported, see the ref.1).

3. Typical experimental procedure

N
OH CN EWG
1 . AN Ir(ppy)s (1 mol%), AcONa (1.5 eq) (0]
R EWG .
R2 xZ DME (0.1 M), 30 W Blue LEDs, Ar, rt12h R R2
1 ) 2

An oven-dried Schlenk tube (10 mL) containing a stirring bar was charged with the
corresponding aromatic nitrile (0.2 mmol, 1.0 equiv), the corresponding cyclopropanol (0.4 mmol,
2.0 equiv), Ir(ppy)3 (0.002 mmol, 1 mol%), AcONa (0.3 mmol, 1.5 equiv). The Schlenk tube was
then connected to a vacuum line where it was evacuated and back-filled with argon for 3 times.
Then DME (2 mL) was added under argon flow. Finally, the tube was placed approximately 2 cm
from 30 W blue LEDs, and stirred at room temperature for 12 h. After completion, the reaction
was quenched with H>O (2.5 mL) and extracted with EtOAc. The organic layer was dried over
anhydrous Na,SOs, filtered and concentrated under reduced pressure, and the residue was purified
by silica gel flash chromatography (petroleum ether/ethyl acetate 3/1 ~ 1/1) to afford the

corresponding product 3.
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4. Characterization data for products

N 41.5 mg, 92%; Yellow oil. '"H NMR (400 MHz, CDCls) § 8.48 (d, J= 5.6
N

| = o Hz, 2H), 7.32 — 7.28 (m, 2H), 7.24 — 7.21 (m, 1H), 7.20 — 7.18 (m, 2H),

Me 7.15—7.13 (m, 2H), 4.57 (t, J=7.2 Hz, 1H), 3.19 (d, J = 7.6 Hz, 2H), 2.12

(s, 3H).
13C NMR (101 MHz, CDCL;) & 206.0, 152.9, 150.0, 142.2, 129.0, 127.9,
127.2, 123.2, 48.8, 45.2, 30.8.

HRMS (ESI+): calculated m/z [M+H]" for[CisHisNO]": 226.1226, found: 226.1226.

N\ 44.4 mg, 91%; Yellow oil.'H NMR (400 MHz, CDCl3) § 8.47 (d,J=5.6
= 0 Hz, 2H), 7.23 —7.17 (m, 2H), 7.14 (d, /= 5.2 Hz, 2H), 7.08 (t, /= 7.2 Hz,
Me 1H), 7.00 (t,J= 8.8 Hz, 1H), 4.81 (t,J=7.2 Hz, 1H), 3.28 —3.16 (m, 2H),
F 2.13 (s, 3H).
13C NMR (101 MHz, CDCls) § 205.5, 160.6 (d, J = 247.5 Hz), 151.7, 150.0,
129.2 (d, J = 14.1 Hz), 129.0, 129.0 (d, J = 12.1 Hz), 124.5 (d, J= 3.0 Hz), 123.1, 116.1 (d, J=22.2
Hz), 47.5 (d, J = 2.0 Hz), 39.1 (d, J = 2.0 Hz), 30.4.
F NMR (376 MHz, CDCl;) § -116.15.

HRMS(ESI+): calculated m/z [M+H]" for [CisHisFNO]": 244.1132, found: 244.1132.

N 37.7 mg, 62%; Yellow oil. '"H NMR (400 MHz, CDCl3) § 8.50 (d, J=5.2

/)

Z 9 Hz, 2H), 7.60 — 7.54 (m, 1H), 7.30 — 7.27 (m, 1H), 7.16 — 7.14 (m, 2H),
Me 7.13—7.08 (m, 2H), 5.07 (t, J=7.2 Hz, 1H), 3.22 — 3.11 (m, 2H), 2.15 (s,
Br 3H).
3c
13C NMR (101 MHz, CDCl3) § 205.3, 151.6, 149.9, 141.2, 133.7, 128.8,
128.7, 128.0, 125.0, 123.5, 48.5, 44.1, 30.3.

HRMS (ESI+): calculated m/z [M+H]" for [C1sHsBrNO]": 304.0332, found: 304.0331
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Ny 37.4 mg, 83%; Yellow oil.'H NMR (400 MHz, MeOD) § 8.39 (d, J = 5.2
| Z 9 Hz, 2H), 7.28 (d, J = 7.0 Hz, 2H), 7.25 (s, 1H),7.21 — 7.17 (m, 1H), 7.15 —
Me 7.11 (m, 2H), 4.82 (t, J = 7.2 Hz, 1H), 3.33 — 3.30 (m, 2H), 2.31 (s, 3H),
Me 2.13 (s, 3H).
3d

13C NMR (101 MHz, MeOD) § 208.7, 156.0, 150.0, 141.4, 137.4, 131.9,

128.0, 127.8, 127.5, 125.2,49.3, 42.3, 30.3, 19.9.

HRMS (ESI+): calculated m/z [M+H]" for [C16H1sNO]": 240.1383, found: 240.1382

N
| N
=
\@EB)C‘)\
Me
Me
3e

38.3 mg, 80%; Yellow solid, m.p. 58.6-62.2 °C. 'H NMR (400 MHz,
CDCls) 3 8.48 (d, J = 6.0 Hz, 2H), 7.20 — 7.16 (m, 1H), 7.13 (d, J =
6.0 Hz, 2H), 7.03(d, J = 5.4 Hz, 1H), 7.00 — 6.99 (m, 2H), 4.53 (t, J =
7.2 Hz, 1H), 3.18 (d, J = 7.6 Hz, 2H), 2.30 (s, 3H), 2.12 (s, 3H).

13C NMR (101 MHz, CDCl3) & 206.1, 153.0, 150.0, 142.1, 138.6,

128.8,128.7,127.9, 124.7, 123.1, 48.8, 45.1, 30.8, 21.6.

HRMS (ESI+): calculated m/z [M+H]" for [C1sH1sNO]": 240.1383, found: 240.1382.

N
| ~
Z 0
MeO
Me
3f

40.7 mg, 80%; Yellow oil.'"H NMR (400 MHz, CDCl;) & 8.48 (d, J
= 6.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 1H), 7.12 (d, J = 6.0 Hz, 2H),
6.79 — 6.74 (m, 2H), 6.72 — 6.71 (m, 1H), 4.53 (t, J = 7.6 Hz, 1H),
3.76 (s, 3H), 3.17 (d, J= 7.2 Hz, 2H), 2.12 (s, 3H).

13C NMR (101 MHz, CDCl5) § 206.0, 159.9, 152.7, 150.0, 143.8,

130.0, 123.1, 120.1, 114.2, 111.9, 55.3, 48.7, 45.1, 30.8.

HRMS(ESI+): calculated m/z [M+H]" for [Ci16HisNO>]": 256.1332, found: 256.1332.

N
| N
e
F,C
3 Me
3g

51 mg, 87%; Yellow oil. '"H NMR (400 MHz, CDCl;) & 8.51(d, J =
6.0 Hz, 2H), 7.49(d, J = 7.6 Hz, 1H), 7.44 (s, 1H), 7.41 (d, J= 7.6
Hz, 1H), 7.38 (d, /= 7.6 Hz, 1H), 7.12 (d, J= 6.0 Hz, 2H), 4.65 (t, J
=7.2 Hz, 1H), 3.28 — 3.15 (m, 2H), 2.14 (s, 3H).

13C NMR (101 MHz, CDCl3) § 205.2, 151.9, 150.3, 143.3, 131.5,
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131.3 (q, J=31.3 Hz), 129.5, 124.5 (q, J= 4.0 Hz), 124.1 (q, J = 4.0 Hz), 124.0 (q, J = 272.7 Hz),
123.1, 48.6, 44.8, 30.7.
F NMR (376 MHz, CDCl;) § -62.58.

HRMS(ESI+): calculated m/z [M+H]" for [Ci6HisF3NO]": 294.1100, found: 294.1099.

N 40.1 mg, 84%; Yellow solid, m.p. 54.9-55.8 °C. "TH NMR (400 MHz,
|
Z 5 CDCls) 8 8.47 (d, J = 5.6 Hz, 2H), 7.13 (d, J = 5.6 Hz, 2H), 7.09 —
Me 7.06 (m, 4H), 4.53 (t, J= 7.2 Hz, 1H), 3.16 (d, J = 7.2 Hz, 2H), 2.29
Me (s, 3H), 2.10 (s, 3H).
3h
13C NMR (101 MHz, CDCl3) & 206.1, 153.1, 150.0, 139.2, 136.8,
129.6, 127.7, 123.1, 48.8, 44 .8, 30.7, 21.1.

HRMS (ESI+): calculated m/z [M+H]" for [C16HisNO]": 240.1383, found: 240.1383.

N 48.4 mg, 86%; Yellow solid, m.p. 97.1-99.6 °C.'"H NMR (400 MHz,
Z 9 CDCls) 6 8.48 (d, J= 6.0 Hz, 2H), 7.30 (dd, J; = 1.6 Hz, J>= 6.0 Hz,
Me 2H),7.16-7.13 (d, J= 6.0 Hz, 2H), 7.10 (d, /= 6.0 Hz, 2H), 4.54 (t,
‘Bu J=7.2 Hz, 1H), 3.23-3.12 (m, 2H), 2.11 (s, 3H), 1.27 (s, 9H).
13C NMR (101 MHz, CDCl5) § 206.2, 153.1, 150.0, 139.1, 139.1,
127.4,125.9, 123.2,49.0, 44.8, 34.5, 31.4, 30.7.

HRMS (ESI+): calculated m/z [M+H]" for [C19H24NO]": 282.1852, found: 282.1850

N 43.6 mg, 84%; Yellow oil. "H NMR (400 MHz, CDCL3) & 8.49 (d, J =
Z 5 5.6 Hz, 2H), 7.27 — 7.25 (m, 2H), 7.12 (d, J = 5.2 Hz, 2H), 7.10 (d, J =
Me 5.6 Hz, 2H), 4.55 (t,J=7.2 Hz, 1H), 3.16 (d, J = 7.2 Hz, 2H), 2.12 (s,
cl 3H).
3j
13C NMR (101 MHz, CDCLs) § 205.5, 152.4, 150.2, 140.7, 133.0,
129.3, 129.1, 123.1, 48.7, 4.5, 30.7.

HRMS (ESI+): calculated m/z [M+H]" for [C1sH1sCINO]": 260.0837, found: 260.0837.
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N
| AN
= (0]
Me
Br
3k

57.6 mg, 95%; Yellow oil. "H NMR (400 MHz, CDCl;) & 8.48 (dd, J;
— 6.0Hz, J= 1.6 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 6.0 Hz,
2H), 7.06 (d, J = 8.0 Hz, 2H), 4.53 (t, J = 7.2 Hz, 1H), 3.16 (d, J= 7.2
Hz, 2H), 2.12 (s, 3H).

13C NMR (101 MHz, CDCl3) § 205.5, 152.3, 150.2, 141.3, 132.1,

129.6, 123.0, 121.1, 48.6, 44.5, 30.7.

HRMS(ESI+): calculated m/z [M+H]" for [C1sHisBrNO]": 304.0332, found: 304.0328.

N
| N
)
Me
FsC
31

12.2 mg, 21%; Yellow oil. '"H NMR (400 MHz, CDCl3) & 8.51 (d, J
= 5.6 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H),
7.11 (d, J= 5.6 Hz, 2H), 4.65 (t, J = 7.6 Hz, 1H), 3.21 (d, /= 7.6 Hz,
2H), 2.15 (s, 3H).

13C NMR (101 MHz, CDCl3) § 205.3, 151.9, 150.3, 146.3, 129.5 (q,

J=32.3Hz), 1283, 125.9 (q, J = 4.0 Hz), 124.1 (q, J = 273.7 Hz), 123.1, 48.5, 44.8, 30.7.

HRMS(ESI+): calculated m/z [M+H]" for [C16H;sFsNO]™: 294.1100, found: 294.1100.

N
| AN
= (@]
Me
MeO
3m

42.4 mg, 83%; Yellow oil. "H NMR (400 MHz, CDCls) § 8.47 (d, J
= 6.0 Hz, 2H), 7.12 — 7.09 (m, 4H), 6.82 (dd, J; = 7.2 Hz, J~= 1.6
Hz, 2H), 4.52 (t, /= 7.2 Hz, 1H), 3.76 (s, 3H), 3.15 (d, /= 7.2 Hz,
2H), 2.11 (s, 3H).

3C NMR (101 MHz, CDCl3) § 206.2, 158.6, 153.3, 150.0, 134.2,

128.9,123.0, 114.3, 55.4, 49.0, 44.4, 30.8.

HRMS(ESI+): calculated m/z [M+H]" for [Ci16H1sNO>]": 256.1332, found: 256.1331.

N
| AN
Z 0
Me
3n

24.3 mg, 48%; Yellow oil. '"H NMR (400 MHz, CDCl3) & 8.54 (d, J
= 5.6 Hz, 2H),7.28 — 7.24 (m, 2H), 7.19 (d, J= 7.2 Hz, 1H), 7.15 (d,
J=6.0 Hz, 2H), 7.07 (d, J = 7.2 Hz, 2H), 3.22 — 3.15 (m, 1H), 2.76
(d, J=7.2 Hz, 2H), 2.48 — 2.37 (m, 2H), 2.04 (s, 3H), 1.97 — 1.83 (m,

2H).
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13C NMR (101 MHz, CDCl3) § 206.7, 153.4, 150.1, 141.4, 128.6, 128.4, 126.2, 123.3, 50.0, 39.9,

37.3,33.5,30.7.

HRMS(ESI+): calculated m/z [M+H]" for [C17H20NO]": 254.1539, found: 254.1539.

N 16.0 mg, 39%; Yellow oil.'H NMR (400 MHz, CDCl;) § 8.49 (d, J =
S o 60Hz2H),7.10(dd,J; =56 Hz, /> = 1.6 Hz 2H), 3.15 - 3.08 (m, 1H),
Me 272 (d,J=7.2 Hz, 2H), 2.05 (s, 3H), 1.62 - 1.51 (m, 2H), 1.32 - 1.02

30 (m, 4H), 0.81 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) § 206.9, 154.0, 150.0, 123.2, 49.9, 40.4, 35.5, 30.7, 29.5, 22.6, 14.0.

HRMS(ESI+): calculated m/z [M+H]" for [Ci3H20NO]": 206.1539, found: 206.1538.

Ny 5.1 mg, 9%; Yellow oil. Yellow oil.'"H NMR (400 MHz,

| = 0 CDCls) 6 8.43 (d, J = 5.6 Hz, 2H),7.30 — 7.27 (m, 1H),7.24 —

©/\O Me 7-20 (m, 4H), 7.04 (d, J = 6.0 Hz, 2H), 4.38 — 4.30 (m, 2H),
3.36 — 3.26 (m, 2H), 3.21 — 3.15 (m, 1H), 2.7 — 2.66 (m, 2H),

3p
1.98 (s, 3H), 1.96 — 1.90 (m, 1H), 1.76 — 1.73 (m, 1H).

13C NMR (101 MHz, CDCls) § 206.5, 153.4, 150.0, 138.2, 128.5, 127.9, 127.8, 123.2, 73.1, 67.6,

49.6, 37.3, 35.6, 30.6.
HRMS (ESI+): calculated m/z [M+H]" for [C1sH22NO,]": 284.1645, found: 284.1640

Ny 19.8 mg, 35%; Yellow oil. '"H NMR (400 MHz, CDCl;) §8.53
| = 0 (d, J=5.6 Hz, 2H),7.36 — 7.33 (m, 1H), 7.33 — 7.31 (m, 2H),
O/\/\)J\Me 7.30 — 7.28 (m, 2H), 7.28 — 7.26 (m, 2H), 5.28 (s, 1H), 3.44 (t,
- J=6.0 Hz, 2H), 2.45 (t, J = 6.8 Hz, 2H), 2.12 (s, 3H), 1.71 —
’ 1.62 (m, 4H).

13C NMR (101 MHz, CDCl3) § 209.1, 151.5, 149.9, 140.9, 128.8, 128.2, 127.2, 121.7, 82.5, 69.0,

43.4,30.1, 29.3, 20.6.
HRMS (ESI+): calculated m/z [M+H]" for [C1sH22NO,]": 284.1645, found: 284.1644.
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40.5 mg, 80%; Yellow oil. "H NMR (400 MHz, CDCl3)  8.47 (d, J= 6.0

| s
Z 5 Hz, 2H),7.30 — 7.26 (m, 2H), 7.22 — 7.20 (m, 1H), 7.19 — 7.17 (m, 2H),
npr  713(d,J=6.0 Hz, 2H), 4.59 (t, /= 7.6 Hz, 1H), 3.15 (d, / = 7.6 Hz, 2H),
2.32 (t,J=7.2 Hz, 2H), 1.56 — 1.46 (m, 2H), 0.81 (t, J= 7.6 Hz, 3H).
3q

13C NMR (101 MHz, CDCl3) § 208.3, 153.0, 150.0, 142.3, 128.9, 127.9,
127.1,123.2,47.9,45.5,45.2,17.1, 13.7.

HRMS(ESI+): calculated m/z [M+H]" for [C17H20NO]": 254.1539, found: 254.1538.

| N\ 24.2 mg, 40%; Yellow oil. '"H NMR (400 MHz, CDCl3) & 8.48 —
= 0 8.47 (m, 2H), 7.84 (d, J = 7.6 Hz, 2H), 7.33 — 7.28 (m, 2H), 7.26
O —~7.25 (m, 5H), 7.19 — 7.18 (m, 2H), 4.81 (t, /= 6.8 Hz, 1H), 3.79
Me —3.64 (m,2H), 2.41 (s, 3H).
3r

13C NMR (101 MHz, CDCl3) § 196.9, 153.2, 150.0, 144.4, 142.7,

134.3,129.5, 129.0, 128.3, 128.0, 127.1, 123.3, 45.4, 43.9, 21.8.

HRMS (ESI+): calculated m/z [M+H]" for [C21H20NO]*: 302.1540, found:302.1542

O 10.4 mg, 25%; Yellow oil. '"H NMR (400 MHz, CDCls) & 8.51(brs,
m 2H), 7.96 (d, J= 7.2 Hz, 2H), 7.58 (t, J= 7.2 Hz, 1H), 7.47 (t, J= 7.2
2 Hz, 2H), 7.21(brs, 2H), 3.34 (t, J = 7.2 Hz, 2H), 3.08 (t, J = 6.8 Hz,
2H).
13C NMR (101 MHz, CDCls) § 198.4, 150.5, 149.9, 136.7, 133.5, 128.8, 128.1, 124.1, 39.0, 29.3

HRMS (ESI+): calculated m/z [M+H]" for [C14H1sNO]": 212.1070, found: 212.1075.

33.8 mg, 65%; Yellow oil. '"H NMR (400 MHz, CDCls) § 8.53 (s, 1H), 8.40

0

Cl Me (4, J=4.8Hz, 1H), 7.32 — 7.28 (m, 2H), 7.24 — 7.22 (m, 1H), 7.22 — 7.20 (m,
X

P 2H), 7.13 (d, J = 5.2 Hz, 1H), 5.01 (t, J = 7.6 Hz, 1H),3.25 — 3.13 (m, 2H),

2.14 (s, 3H).
3aa
13C NMR (101 MHz, CDCIl3) 6 205.4, 150.0, 150.0, 148.0, 140.4, 132.1,
129.0, 128.1, 127.3, 122.9,48.2, 41.9, 30.4.

HRMS (ESI+): calculated m/z [M+H]" for [C1sH;sCINO]": 260.0837, found: 260.0837.
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o 36.6 mg, 58%; Yellow oil. '"H NMR (400 MHz, CDCls) & 8.55

Me
O Me (4, J=52Hz, 1H), 7.83 (d,J = 8.0 Hz, 2H), 7.55 (s, 1H), 7.33
X
NI P O —7.29 (m, 2H), 7.27 — 7.21 (m, 5H), 7.05 (dd, J; = 4.8 Hz, J, =
1.2 Hz, 2H), 4.64 (t, J = 7.6 Hz, 1H), 3.24 (d, J = 7.2 Hz, 2H),
3ab

2.40 (s, 3H), 2.13 (s, 3H).
13C NMR (101 MHz, CDCls) & 206.1, 157.9, 153.5, 149.9, 142.3, 139.1, 136.6, 129.6, 129.0,
127.9, 127.1,127.0, 121.2, 119.9, 48.9, 45.5, 30.8, 21.4.

HRMS(ESI+): calculated m/z [M+H]" for [C22H22NO]": 316.1696, found: 316.1694.

46.7 mg, 74%; Yellow solid, m.p. 116.3-117.4 °C."H NMR (400 MHz,
CDCl3) 6 8.55 (d, J = 5.2 Hz, 1H), 8.43 (s, 1H), 7.28 (d, J = 6.8 Hz, 1H),
7.25 — 7.24 (m, 4H), 7.20 — 7.18 (m, 1H), 7.15 — 7.13 (m, 2H),6.98 (d, J =

6.8 Hz, 2H), 4.73 (t, J = 7.6 Hz, 1H), 3.18 (dd, J; = 17.2 Hz, J> = 8.0 Hz,1H),

3.09 (dd, J; = 17.2 Hz, J> = 7.2 Hz,1H),2.42 (s, 3H), 2.02 (s, 3H).
13C NMR (101 MHz, CDCl;) & 205.9, 150.9, 149.9, 148.8, 142.1, 138.0,
137.7, 134.5,129.5, 129.2, 128.7, 127.8, 126.8, 121.4, 49.5, 41.5, 30.3, 21 4.

HRMS(ESI+): calculated m/z [M+H]" for [C22H22NO]": 316.1696, found: 316.1694.

0 32 mg, 20%, Yellow oil. '"H NMR (400 MHz, CDCl;) & 8.45 (d, J = 4.8 Hz,

Me 1H), 7.56 (d, J = 4.0 Hz, 1H), 7.28 — 7.24 (m, 2H), 7.22 — 7.20 (m, 2H),

;o 7.20 — 7.16 (m, 1H), 7.04 (d, J = 5.2 Hz, 1H), 6.52 (d, J = 4.0 Hz, 1H), 4.97
N~
coo_/ (t,J = 7.6 Hz, 1H), 3.27 (d,J= 7.2 Hz, 2H), 2.11 (s, 3H), 1.63 (s, 9H).
ocC
3ad 13C NMR (101 MHz, CDCL) § 206.2, 148.6, 147.9, 145.6, 145.5, 142.2,

128.9,127.8, 127.0, 126.3, 122.3, 116.4, 103.1, 84.1, 48.6, 42.7, 30.9, 28.2.

HRMS(ESI+): calculated m/z [M+H]" for [C22H25N203]": 365.1860, found: 365.1854.
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0 36.4 mg, 73%; Yellow oil.'H NMR (400 MHz, CDCl3) & 7.56 (dd, J; =
Me 6.4 Hz, J> = 1.6 Hz2H), 7.33 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 7.6 Hz,
O O 2H), 7.24 — 7.21 (m, 1H), 7.20 — 7.17 (m, 2H), 4.65 (t, J = 7.6 Hz, 1H),
NC 3.20 (d,J = 7.2 Hz, 2H), 2.12 (s, 3H).
3ae 13C NMR (101 MHz, CDCl3) & 206.0, 149.6, 142.5, 132.5, 129.0, 128.7,
127.8,127.1,118.9, 110.4, 49.1, 45.8, 30.8.

HRMS (ESI+): calculated m/z [M+H]" for [C17H16NO]*: 250.1226, found:250.1222

0 17.5 mg, 35%; Yellow solid, m.p. 98.0-99.1 °C. '"H NMR (400 MHz, CDCls)
CN Me 5759 (dd, J; = 6.4 Hz, J> = 1.2 Hz, 1H), 7.50 (td, J; = 7.6 Hz, J> = 1.2 Hz,
O O 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.31 — 7.24 (m, 5H), 7.21 — 7.17 (m, 1H), 4.99

(t,J=7.6 Hz, 1H), 3.24 (d, /= 7.6 Hz, 2H), 2.12 (s, 3H).
3af
13C NMR (101 MHz, CDCl3) & 205.6, 147.5, 141.6, 133.6, 133.1, 129.0,
1279, 127.5,127.2,127.1, 118.2, 112.8, 49.1, 44.2, 30.2.

HRMS(ESI+): calculated m/z [M+H]" for [Ci7HsNO]": 250.1226, found: 250.1226.

0 20.0 mg, 36%; White solid, m.p. 132.0-132.2 °C ."H NMR (400 MHz,
Me CDCL) 3§ 7.35 (s, 1H), 7.28 — 7.27 (m, 1H), 7.25 — 7.22 (m, 1H), 7.21 —
Me O O 7.16 (m, 1H), 7.15 — 7.11 (m, 3H), 4.76 (t, J = 7.6 Hz, 1H), 3.16 (d, J =
NC Me 7.6 Hz, 2H), 2.50 (s, 3H), 2.29 (s, 3H), 2.11 (s, 3H).
3ag 13C NMR (101 MHz, CDCLs) § 206.2, 147.2, 1422, 139.6, 135.1, 134.5,
128.9, 128.2, 128.0, 126.9, 118.4, 110.7, 49.6, 41.9, 30.8, 20.5, 19.4.

HRMS (ESI+): calculated m/z [M+H]" for [C19H20NO]": 278.1539, found: 278.1539

O 24.8 mg, 34%; White solid, m.p. 90.8-92.7 °C.'H NMR (400

Me  MHz, CDCl5) 5 7.92 (d, /= 7.2 Hz, 2H), 7.84 (d, J = 8.0 Hz, 2H),

0 O O 7.58 —7.54 (m, 1H), 7.51 — 7.47 (m, 2H), 7.35 (d, J = 8.8 Hz, 2H),
©/ S\b 7.30—7.27 (m, 2H), 7.22 — 7.19 (m, 1H), 7.16 (d, J = 8.0 Hz, 2H),

s 4.64 (t,J=7.2 Hz, 1H), 3.24 — 3.13 (m, 2H), 2.10 (s, 3H).
a
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13C NMR (101 MHz, CDCls) § 206.1, 149.9, 142.5, 141.6, 139.7, 133.3, 129.4, 129.0, 128.8,
128.1, 127.8,127.7, 127.1,49.2, 45.7, 30.8.

HRMS (ESI+): calculated m/z [M+H]" for [C2,H2103S]™: 365.1206, found: 365.1200.

0 18.0 mg, 34%; Yellow oil.'"H NMR (400 MHz, CDCl;) & 7.63 — 7.59 (m,
Me  1H),7.37 - 7.35 (m, 1H), 7.29 — 7.28 (m, 1H), 7.25 — 7.24 (m, 2H), 7.23
d{\l ~ 721 (m, 2H), 7.20 — 7.17 (m, 2H), 4.70 (dd, J, = 8.8 Hz, J, = 1.6
Hz,1H), 3.68 (dd, J; = 18.0 Hz, J> = 8.8 Hz, 2H), 3.03 (dd, J; = 18.0 Hz,
3ai J>= 5.6 Hz2H), 2.16 (s, 3H).

13C NMR (101 MHz, CDCl3) § 205.8, 167.5, 151.1, 141.1, 139.2, 129.1, 128.0, 127.8, 124.9,
124.3, 119.9, 110.8, 48.0, 40.6, 30.5.

HRMS (ESI+): calculated m/z [M+H]" for [C17H16NO2]": 266.1176, found: 266.1163.

5. Cyclic voltammetry test for cyclopropanol

Cyclic voltammetry test was performed in a three-electrode cell under argon at room
temperature. All cyclic voltammograms were measured using Ag/Ag” (0.01 M AgNOs in MeCN)
reference electrode, platinum (Pt) wire counter electrode, and a glassy carbon working electrode.
The conditions of the experiments were as follows: testing compounds are in a solution of 0.1 M
hexafluorophosphate ("BusNPFg) in MeCN at a scan rate of 50 mV/s; Prior to each measurement,
solutions were purged with argon (Ar) for 10 minutes to ensure the oxygen-free conditions.

Measuringthe Fc/Fc' redox couple afforded Ein = +0.11 V vs. Ag/Ag" under our
experimental conditions. The obtained value was referenced to Ag/Ag" and converted to SCE by
subtracting 0.31V, providing a value of +0.42 V for the Fc/Fc* couple.? The oxidation half-peak
potential of 1a in MeCN was measured as +0.69 V(vs Ag/Ag"), and calculated to +1.00 V (vs.

SCE).
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Figure S1. Cyclic voltammetry of 1a (0.01 M) in MeCN (vs Ag/Ag+) with"BuyNPF¢ (0.1 M) under argon at a

glassy carbon electrode at a scan rate of 50 mV/s.

6. Reference

1 (a) C. Jiang, L. Wang, H. Zhang, P. Chen, Y.-L. Guo and G. Liu, Enantioselective
Copper-Catalyzed Trifluoromethylation of Benzylic Radicals via Ring Opening of
Cyclopropanols, Chem, 2020, 6, 2407-2419; (b) L. Wu, L. Wang, P. Chen, Y. L. Guo and G. Liu,
Enantioselective Copper-Catalyzed Radical Ring-Opening Cyanation of Cyclopropanols and
Cyclopropanone Acetals, Adv. Synth. Catal., 2020, 362, 2189-2194; (c) T. Xie, L. Zhou, M.
Shen, J. Li, X. Lv and X. Wang, Diastereoselective synthesis of cis-1,2-disubstituted
cyclopropanols and cyclopent-3-enols via Sml, mediated C—N(Bt) bond cleavage, Tetrahedron
Lett., 2015, 56, 3982-3987; (d) S. Bloom, D. D. Bume, C. R. Pitts and T. Lectka, Site-Selective
Approach to beta-Fluorination: Photocatalyzed Ring Opening of Cyclopropanols, Chem. —Eur.
J., 2015, 21, 8060-8063; (e) D. T. Ziegler, A. M. Steffens and T. W. Funk, Synthesis of a-methyl
ketones by a selective, iridium-catalyzed cyclopropanol ring-opening reaction, Tetrahedron
Lett., 2010, 51, 6726-6729; (f) O. G. Kulinkovich and D. G. Kananovich, Advanced Procedure
for the Preparation ofcis-1,2-Dialkylcyclopropanols — Modified Ate Complex Mechanism for
Titanium-Mediated Cyclopropanation of Carboxylic Esters with Grignard Reagents, Eur. J. Org.
Chem., 2007, 2007, 2121-2132; (g) O. L. Epstein, A. 1. Savchenko and O. G. Kulinkovich,
Titanium(IV) isopropoxide-catalysed reaction of alkylmagnesium halides with ethyl acetate in
the presence of styrene. Non-hydride mechanism of ligand exchange in the titanacyclopropanes,
Tetrahedron Lett., 1999, 40, 5935-5938.

2 D. Nicewicz, H. Roth and N. Romero, Experimental and Calculated Electrochemical Potentials

of Common Organic Molecules for Applications to Single-Electron Redox Chemistry, Synlett,
2015, 27, 714-723,

S12



ty-3-54-2 H1 CDCI3 400 M Hz

IT'¢—

TST €~
107€”

94 4
vhm.vw
65y

0€1°LA
S1LA
6L1 LA
h@ﬁj
00T LA
1T Ly
81T'L
€TTL
€€T'L
9€TL
097'L
08T'L
867°L
zigL
91€L
9Ly~
067'8~”

Me

3a

—

—==

=00°€ |

=00°C |

=00°1

=00°¢

£0°C
Mmc.m

001 |
ae

7.5

8.5

-0.5

0.0

0.5

20 15 1.0

2.5

40 35 3.0

55 50 45
f1 (ppm)

6.0

7.0 6.5

8.0

9.0

9.5

10.5

11.0



ty-3-54-2 C13 CDCI3 101 M Hz

9L0€—

cCSy—
8 8r—

v89L
E.BBW
8V'LL

L1°€TI
wﬁhﬁ”
ww.nﬁﬂ
66'8C1

0T THI<
T0°0S I~
6T T~

0090CT—

Me

3a

-10

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210 200



ty-4-61 H1 CDCI3 400 M Hz

I1erc—

6S1'¢
LLT'E
€0T'¢
vice
0CTe
et
LSTE
LLTE

6Ly
:w.vw
678t
€869
S00°L
0€0'L
990°L
$80°L
€01°LY
€e1’L
9P1°L
OLI'L
881°L
961°L
€0T'L
SITL
vETL
092°L
LY 8~
18%°8~

A

3b

00T |

=00°C

8.5

30 25 20 15 1.0 05 00 -05

3.5

4.0

65 60 55 50 45
f1 (ppm)

7.0

7.5

8.0

9.0

9.5

10.5



ty-4-61 C13 CDCI3 101 M Hz

0r'ot—

cree
E.mmv
LY'Ly
mv.hvv

v89L
f.hhw
8V'LL

86°SI1
0COII
S0€Cl
Sl
mm.?ﬁ/
16°8¢C1
66°8CI
€0'6cCl

60°6CI
ecocl

$0"0ST—
L9 1517
1765 T~
98 191 —

¢S S0C—

3b

o

-10

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210



ty-4-61 F19 CDCI3 376 M Hz

h
©
N
| .
s
O
Me
F
3b
|
T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -120 -140 -160 -180 -200

fl (ppm)



ty-3-63 H1 CDCI3 400 M Hz

eSIc—
0IT°¢
LTI
12953
SoI°¢
ILT°E
S81°¢
80C'¢
6CC¢

/

Me

Br

3c

ll\
0.0

T

=00°¢ |

Fore |

=00°1

981
wmvc.m i

Jcc.ﬂ

00T |

=00°¢

7.5

8.5

-0.5

0.5

1.5 1.0

2.0

2.5

40 35 3.0

55 50 45
fl (ppm)

6.0

70 6.5

8.0

9.0

10.5 9.5

1.5



ty-3-63 C13 CDCI3 101 M Hz

ce0e—
IT'vy—

9 8v—

v89L
E.EW
8V'LL

661~
SIS Ed

e s0CT—

/

Me

Br

3c

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-3-68-1 H1 MeOD 400 M Hz

cele—
[1ec—

0ree
Sm.mv.

08t
ﬁmw.vw
6e8'Y

601°L
STI'L
SP1°L
€ST°L
€LI'L
z61°L
60T'L
€1T°L
95T'L
SLTL
062°L
6LE 8~
T6£'87

o

/

Me

Me

3d

=00°¢

=00°€ |

=S0°C |

=001 |

IL'T

LE'T

w01 |
00°¢

00T |

7.5

0.0

0.5

20 15 1.0

2.5

40 35 3.0

4.5

5.0

6.0

6.5

7.0

90 85 80

9.5

10.5

11.0

fl (ppm)



ty-3-68-1 C13 MeOD 101 M Hz

Y6 61—

1€0e—
[1ecy
om.wv/
LS8y
6L°8y
00°6t
16y
ceor
eror
v9'6¥

SI'sTl
:ESM
LL'LTI
66°LT1
S8 IEI
@.E*
Tt
96°611—

66 SST—

€L'80C—

/

Me

Me

3d

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

20 210 200

f1 (ppm)



ty-4-15 H1 CDCI3 400 M Hz

SIT¢—
10€°C—

891°€~
L81°€”

805
nmm.vw
SYe'v

7N\

Me

Me

3e

——=

=¥0'¢

=00°¢ |

=00°C |

=00°I

66’1 [

00°T

66°1 |

90°1

=L6°1

30 25 20 15 1.0 05 00 -05

3.5

4.0

65 6.0 55 50 45
fl (ppm)

7.0

7.5

100 95 90 &85 8.0

10.5

1.0



ty-4-15 C13 CDCI3 101 M Hz

LS 1T—

SLOE—

vI'Sh—
8L 8Y—

v8°9L
E.EW
8V'LL

28!
m?sw
16'LT1~
69'8T1

78'8C1

79'8€1—
1ehl—

66611~
00°€ST—

6090C—

/

Me

Me

3e

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
fl (ppm)

210



ty-4-28 H1 CDCI3 400 M Hz

611'C—

79T €~
081°¢”

09L°¢—

SISV
mmm.vw

Me

MeO

3f

J

I

L

Ilnj

=00°€ |

=00°C |

=00°¢ [

=00°1

Avm.: i

91T
+00°C

pOT |

=00°C

30 25 20 15 10 05 00 -05

3.5

4.0

55 50 45
fl (ppm)

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.5



ty-4-28 C13 CDCI3 101 M Hz

9L°0¢—

€Sy
0L 8y~
6T SS~

v8°9L
S.EW
8V'LL

98 111—
o1 p117/
11021
60°€C1
L6671~

sLev1”
¥0'0ST—
LIS
68°6ST~

86'S0C—

Me

MeO

3f

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

f1 (ppm)



ty-4-71 H1 CDCI3 400 M Hz

8e1'C—

ceI'e
eLT'E
661°¢
clce
LITE
0eCe
CeTe
YL €

0€9'v
mvo.vw
L99¥Y

OIT°L
SCl'L

09CL
Sms/
@wms/
00 L~
61%'L
WL
9LY'L
S6vL
00S'S~
SIS

/

Me

FsC

)

|

——===200'] |

..l 200 |

=00°¢ |

9077 |

7.5

8.5

0.0

0.5

1.5 1.0

2.0

2.5

3.0

4.0 35

4.5

5.0

5.5

70 65 6.0

8.0

9.0

9.5

10.5

fl (ppm)



ty-4-71 C13 CDCI3 101 M Hz

89°0¢—

Y8 vy —
S 8Y—

€Cs0Cc—

/

Me

FsC

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-4-71 F19 CDCI3 376 M Hz

[e%0)]
v
N
=
N
| i,
=
@]
FsC
Me
3g
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 20 -30 -40 -50 -60 -70 -80 -90 -100 -120 -140 -160 -180 -200

f1 (ppm)



ty-4-64 H1 CDCI3 400 M Hz

SOI'¢—
6T C—

SST €~
cLre’

LOSY
mmm.vw
124°0%

/

Me

Me

3h

.

L

=00°¢

=00°¢ |

=00°C |

=00°1

ﬂvw.m

a°T|

=00°C

7.0

8.5

-0.5

0.0

0.5

20 15 1.0

2.5

3.0

3.5

4.0

50 4.5
f1 (ppm)

5.5

6.0

6.5

7.5

8.0

9.0

9.5

10.5

11.0



ty-4-64 C13 CDCI3 101 M Hz

80'1C—

cLoe—

Y8 vy —
V8 8Y—

v8°9L
S.KW
8V'LL

90°€T1—
89,1~
29'6T1
8L°9€T~_
L1'6€T—

¢0°0ST~
01¢ST—

6090C—

/

Me

Me

3h

e

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



Bl

S

ty-3-64 H1 CDCI3 400 M Hz

<

cIre—

ICI'¢
ovie
So1°¢
L9T°¢
€81°¢
L8I'¢E
I1T¢
0eC’e

615y
wmm.vw
9¢SY

S60°L
SIT'L
vel'L
o6viL
09C L~
88C°L
€6C’L
S0¢e’L
60¢°L

LY 8~
8’87

)

L

Me

3i

tBu

N

00°€ |

== 00T

Ncc.m

007

IJT@@A

-0.5

0.0

0.5

1.0

=006 |

20 1.5

2.5

3.0

=61°T |

40 35

4.5

6.5

7.0

10°C |

7.5

8.0

8.5

9.0

9.5

10.5




ty-3-64 C13 CDCI3 101 M Hz

€L0E~
116
csve/

08—
L6'8Y—

v89L
S.EW
8V'LL

0T ETI~
98°6T1 ~
LT

8061 —

666V~
erest—

S1'90C—

/

Me

tBu

3i

-10

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210 200



ty-3-68-2 H1 CDCI3 400 M Hz

ICI'e—

IST°E~
691°¢”

vesy
Nmm.vw
ILSY

760°L
woﬁm/
0CT'L~
eSTL
oom.hN

YLTL

1878~
S6v'8”

Cl

=00°€ |

=00°C |

=00°1

(42!
NE.N I

\zeT

=56°1

7.0

8.5

0.0 -0.5

0.5

20 15 1.0

2.5

3.0

3.5

4.0

65 60 55 50 45
f1 (ppm)

7.5

8.0

9.0

9.5

10.5



ty-3-68-2 C13 CDCI3 101 M Hz

eL0e—

1S vr—
L8y —

8°9L
S.EW
8V'LL

SOECI~
elecl

wm.aﬁV
e0eel—

YL OV —

91051~
reSi—

€S S0C—

Cl

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210



ty-4-73 H1 CDCI3 400 M Hz

8I1'C—

LYT €~
CINE

9ISV
vmm.vw
490 %

050°L
Eos/
L80°L~\
S:w
09Z'L

Sv%
WL

SLY'8
8LY'8
9818
0618

—

Me

7N\

Br

3k

=00°€ |

=00°C |

=00°1

=961

8.5

0.0 -0.5

0.5

20 1.5 1.0

35 3.0 25

4.0

55 50 45
f1 (ppm)

6.0

6.5

7.0

7.5

8.0

9.0

9.5

10.5



ty-4-73 C13 CDCI3 101 M Hz

IL0€—

vSvr—
8S 8y —

v89L
S.BBW
8V'LL

LOTCT~
(X4
9601~
cocelr—

9T IvI—

91051~
8CTS1

05°50C—

/

Me

Br

3k

-10

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210 200



ty-4-14 H1 CDCI3 400 M Hz

vl ¢c—

SO0T €~
vere’

1€9Y
mvo.vw
8991

011°L
mﬁ.}
09T L
OE'LT

SCeL
vvm.h\
S9¢°L

00S'S~
v16°87

/

Me

F3C

1

- — =00 |

——=96'T |

== =00'T |

-—=00C |
i Rt 3 | 14
—===00"C

-—=007

3l

8.5

-0.5

0.0

0.5

20 15 1.0

35 3.0 25

4.0

4.5

5.0

55
fl (ppm)

6.0

6.5

7.0

7.5

8.0

9.0

9.5

10.5



ty-4-14 C13 CDCI3 101 M Hz

LoE—

e8vr—
Ly 8y—

LL

v6'6C1

9T oI~
9T 05T~
88 IS1-

1€50C—

/

Me

F3C

3l

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-4-14 F19 CDCI3 376 M Hz

on
w
o~
=
N
| e,
et
O
Me
FsC
3l
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 20 -30 -40 -50 -60 -70 -80 -90 -100 -120 140 160 -180 200

fl (ppm)



ty-4-10 H1 CDCI3 400 M Hz

SOI'c—

AN
651°¢”

19L°¢—
mmv.v/

vIiSv—r
Nmm.v\

€189
L18°9
0¢89

GE89
060°L~,

801°L
L
'L

09C'L

978~
LLY' S

7N\

Me

MeO

3m

=00°¢ |

=96'T |

=00°¢ |

=00°1

=00'T |
=00y

=86°1

4.5

8.5

30 25 20 15 10 05 0.0

3.5

4.0

5.0
f1 (ppm)

5.5

6.0

6.5

7.0

7.5

8.0

100 95 9.0

10.5

1.0



ty-4-10 C13 CDCI3 101 M Hz

6L0¢—

Al
L6'SY—
SEGS~

8°9L
S.EW
8V'LL

8CYI—

vO'€T1
68871 —
CTPEI

c0'0S1—
STeEs1
96 8T~

61'90C—

/

Me

MeO

3m

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-4-34 H1 CDCI3 400 M Hz

Te8 1
86811
16811
98°T+
P81
688°11
86811
€161
L6
0S6'1
956']
0961
6961
vv0 T
1LET~
98€°C
LOV'T
8TH'T
Pob'T
6hbT
SObT
P8Y°T
€SL'T
11T
Ly1
IR
LLT €]
¥81°¢
681°¢
20T°€
617

990°L
v80°L
ovi'L
SSI'L
OLT'L—
va.h\
reL
09C°L
8LCL

67S 8~
€ps8~

7

Me

3n

- S

00°¢ ¢

== 1T

00T |

00°¢

pe'c

l =S6°T

=F00°T |

00°Z |

00°T |

7.5

0.0 -0.5

0.5

30 25 20 15 1.0

3.5

4.0

65 60 55 50 45
f1 (ppm)

7.0

8.0

100 95 90 85

10.5



ty-4-34 C13 CDCI3 101 M Hz

YL OE~
SEe—
1€LE—
€6'6¢

86°6v—

v89L
S.RW
8V'LL

9T€Tl
ﬁ.@ﬁw
6£'8T1
os'871/

8 IvI—

v1I0ST—
I est—

69°90C—

7

Me

3n

200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

210



ty-4-56 H1 CDCI3 400 M Hz

€6L°0
11870
6780
0€0°1
LEO'T
1701
z50°'1
€90°1
LLO'T
L601
SIT'I
Tl
6Z1'1
€er'l
Pl
0ST'1
8SI'1
PLT'T
LST'1
v0T'1
1221
0T
LST'1
€9T'1
L9T'1
0LT'1
6LT’1
SST'1
00€'1
61¢'1
€ISl
STSI1
9¢€G° 11
6%S 1
0951+
0LS 11
€LS T
€851
96511
€091
60911
L1911
€79°1-
8¥0'C
SILT
€€LT
001°€
SIT'E
611°¢
8€I'€
260°L
$60°LA
€01 LA
LOT "L
09T'L-
6Ly
pob's

=T

Me

30

=L8'1}

E00°1|

=L8°1

=98’

8.5

40 35 30 25 20 15 10 05 0.0

65 60 55 50 45
f1 (ppm)

7.0

7.5

8.0

100 95 9.0

10.5

1.0



00vI—

9T
0S'6Z~.
€L0E—
1§°GE—
9€°0b~

Yo 6v—

v89L
S.EW
8V'LL

SIecli—

86°6VI—
66 ¢ST—

¢690C—

ty-4-56 C13 CDCI3 101 M Hz

Me

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-4-90 H1 CDCI3 400 M Hz

8CTL I
8ELTH
0SL' T+
owh.:
vom.:
01617
61614
Yo'l
6€6’1
SY6'1
PS6°1
656’1

i
€ILT
17LT
8TL'T
SLTE~
667°€
ige

66C'Y
@Nm.vW
4%
ohm.v\

-

Me

Rail

+L0°1

Ag8T

Foo'z}

+00°1 |

ket

20|

S0
v¥6’t|

T

=961

7.0

-0.5

0.0

0.5

20 15 1.0

2.5

3.0

40 35

4.5

6.5

7.5

8.0

8.5

9.0

9.5

10.5



ty-4-90 C13 CDCI3 101 M Hz

LS0E~
P9 SE~
SCLe—

196V —

61°¢Cl
Nw.hﬁw
hw.hﬁ\
vS8C1

vT8el—

666V —
SEeEsT—

S 90C—

Me

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
fl (ppm)

210



ty-4-45 H1 CDCI3 400 M Hz

129°1
929°1
8€9'11
€591
19911
999°1 1
0L9" 1
SLYI
789'1
689'1
€0L'1
80L'1
LITT~,
8TH'T

o)
copc/

vt
nmv.mv
Sre

9LTS—

09T'L
SLTL
98T'L
16T°L
96T°L
66T L
80€L
0z€<'L
LTEL
VECL
8€EL
TseL
96€°L
6158~
€€s's”

Me

-

e

-—

IV |

~00°€ |

=50°C

=90°C

=00°I |

0T |

=00°C

STT
10°C |
(454

7.0

30 25 20 15 10 05 00 -05

3.5

4.0

55 50 45
fl (ppm)

6.0

6.5

7.5

8.0

8.5

9.0

9.5

10.5

11.0



ty-4-45 C13 CDCI3 101 M Hz

€9°0C—

8T 6T~
80°0¢”

ey —

$6'89~.
¥8°9L

91" LL~\
8t 1L
6v°78~"

S9ITIA
vT'LT1

7871\
08'8717

160V —

o6V~
8y 15T

S0'60C—

Me

-10

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210 200



ty-4-46 H1 CDCI3 400 M Hz

oy
&Y

vom.ﬁ/
(44 &
ovs'1 /

c0¢C
mmm.mw
Ivee

LET €~
951°¢”

ILSY
owm.vw
809

TTlLy
LET' L
TLIL
061°LY
€61°LA
€0T L
617 L
122 L
09Z'L
997
$8T'L
20¢°L]
€9P' 8~
8Ly'8”

CommT

=00°€ |

FL0°T

=00'C |

00T |

=00°1

00°¢

e

90°¢

=00°C

00°C

00°T [

1.5

7.5

8.5

-0.5

0.0

0.5

1.0

2.0

2.5

3.0

3.5

4.0

55 50 45
fl (ppm)

6.0

70 6.5

8.0

9.0

9.5

10.5

11.0



ty-4-46 C13 CDCI3 101 M Hz

89°¢l—
LOLT—

ST'Sh
75 Sh—
16'Lt"

v89L
E.BBW
8V'LL

SIedl
wo.hmﬁﬂ
ow.hNT\l
06'8C1

6TTr1
86°67 1~
66TS T~

8C80C—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-5-48 H1 CDCI3 400 M Hz

LoV C—

[v9°¢
859°¢
¢89°¢
10L°¢
CCLEF
rL'e
9Lt
98L¢
88LY
cow.vw
e’y

SLI'L
981°L
LYT'L
09T'L
€8T'L
10€°L-F
22\
PES L
€68'L7

VLY'8
ohv.wv
1818

Me

3r

.

)

|WL =10°T |

l 68']

=00°¢

MW Fore |

8.5

30 25 20 15 1.0 05 0.0 -05

3.5

4.0

4.5

5.0

55
f1 (ppm)

6.0

6.5

7.0

7.5

8.0

9.0

10.5 9.5

1.5



ty-5-48 C13 CDCI3 101 M Hz

18 1C—

S8 er~
LESY

v89L
f.tw
8V'LL

et
wosﬁ/
oo.wm%
67'8CI

96'8T1-T
€S°6C1

TEPEl

69 Th 1~
azatd
#0°0S1—
91°¢S1—

€6961—

Me

3r

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-5-30 H1 CDCI3 400 M Hz

L90°¢
mwo.m/
are—
CCee—F
ovm.m\
86¢EE

3s

00°C

=00'C |

00T |

£=00°C

Aporr |

€07

=S6'1

8.5

40 35 30 25 20 15 10 05 00 -05

65 60 55 50 45
fl (ppm)

7.0

7.5

8.0

9.0

9.5

10.5



ty-5-30 C13 CDCI3 101 M Hz

6C6C—

86'8¢—

v89L
E.BBW
8V'LL

LOPTT~.
18T~
¥8'871~
8y €€T—
89°9¢1~"

v6'61 1~
St'0s1-

9¢'861—

3s

N

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-3-54-3 H1 CDCI3 400 M Hz

Ivl'c—
6Cl't
8rl'e
eLI'E
(4]
[61°¢
10C°¢
SCle
Svee

Y66t
mS.mW
ce0'S

611°L
€L
661°L
917'L
0TT'L
9TT'L
V'L
YT L
097'L
18T'L
00€°L
81¢L
P6E'8
90p'8~"
87587

Me

Cl

3aa

——=a==

=00°€ |

For'e |

=00°I

0.0

0.5

20 15 1.0

2.5

40 35 3.0

4.5

5.0

55
fl (ppm)

6.0

6.5

7.0

7.5

95 9.0 85 8.0

10.5

11.5



ty-3-54-3 C13 CDCI3 101 M Hz

80—

Yo' 1v—
0T 87—

v89L
E.EW
8V'LL

67Tl
E.EW
ARIAES
@@.wﬁw
PIZEl
€0 [~
00°8P1
oo.@EW
10°0S1

6¢50C—

Me

Cl

3aa

il

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-4-41 H1 CDCI3 400 M Hz

SEIe—
96¢C—

6TT €~
LvT e

Me

J

) W P S

|

=00°€ |

=00°¢

=00°C ¢

=001 |

=00’

eS¢

17T

00T |

£00°¢

=660

40 35 30 25 20 15 1.0 05 0.0

4.5

60 55 50
fl (ppm)

6.5

105 100 95 90 &5 80 75 7.0

11.0



ty-4-41 C13 CDCI3 101 M Hz

ov'Ic—

080¢—

SV Sv—
06'87—

8L
S.EW
8V'LL

Y6611
0T ITI~
96°9C1
EHQV

hw.hmﬁ\
86°8CI

6861
4239
16°LST

0190C—

Jab

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-4-38 H1 CDCI3 400 M Hz

6v0C—

oL
LLO'S
SQW
0T1's-f
wsIe
JANS
S6l°¢
S1T'€

evL'y
Noh.vw
265,
68691
Sel'Ly
PST'LA
v81'LA
861°L
aT’L
LITL
9¢T’L
reL
sTL
09T'L
LTL
68CT'L

LTv'8
IS8~
bss'g”

e 4

=00°I |

00°C |

19 |
SI'T

H\E.N
Amc.ﬁ

60 |
=00'T

-0.5

0.0

0.5

40 35 30 25 20 15 1.0

55 5.0 45
fl (ppm)

6.0

6.5

7.0

7.5

9.0 85 8.0

10.5 9.5

1.5



ty-4-38 C13 CDCI3 101 M Hz

() K
ee0e—

LY 1v—

esor—

v89L
E.KW
8V'LL

v6'S0C—

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210



ty-4-42 H1 CDCI3 400 M Hz

1€9°1—

011 e¢—

S9T '€~
€87 ¢’

86’V
996 vv
S86'Y

Emo

86+ 97
|

91T'L
T L\
097'L”
§SS°L
§9S°L

8eY'8
omv.wv.

Me

o~
=

BocN

i

3ad

A

=== =007 |

=< =00']

— =001

wﬁu@ 0

00°C [

- (494
)n

-— =160

=706 |

=00°€ |

Hz:-

00°I ¢

4

55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0

6.0
fl (ppm)

6.5

7.0

7.5

9.0 85 8.0

10.5 9.5

11.5



61'8C~
88°0¢—

0L Cr—
198y —

P8°9L~
O1'LL
SN
8’

IT°€0T—

SE9I1
oE Tl
pE9T]
NQ::%
p8'LTI
98571/
61Tyl
05°st1\
9$'Sp1
16°LY1-T
€9°8p1

¢c90C—

ty-4-42 C13 CDCI3 101 M Hz

Me

™~
o

BocN

3ad

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-3-48 H1 CDCI3 400 M Hz

8I1'C—

961 €~
vice”

609
Duo.vw
999

owﬁﬁ
hwﬁ.ﬁ
161°Ly
661" LA
60T L
SIT LA
0TT'L
0€T’L
€eT’L
09T'L
6LT L
86C°L
0Te'L
IveL
1SS°L
9G¢S°L
89S°L
CLS'L

Me

NC

Jae

=00°€ |

=00°C |

=00'T |

7.0

-0.5

0.0

0.5

40 35 30 25 20 15 10

50 45

f1 (ppm)

5.5

6.0

6.5

7.5

100 95 9.0 85 8.0

10.5

11.0



SLOE—

Y8 Sv—
Irey—

8°9L
E.QW
8V'LL

0090C—

ty-3-48 C13 CDCI3 101 M Hz

Me

NC

Jae

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-3-54-7 H1 CDCI3 400 M Hz

0cI'c—

TETE~
157’

996t
mwm.vw
$00°S
991°L
TLILA
6L1"L7
hwﬁ.j
P61 L7
0T
60T'L
9¢T'L
L
097 L~
LLT'L
8TL
6TL
967'L
LTEL
LyE'L
€8tL
08p"L-
20S°L]
S0$°L]
175 LA
bTS'L
185"
PSS
009°L-
€09°L

Me

CN

3af

|IHJ

=00°€ |

=00'C |

=00°1

5.0

7.0

8.0

0.0

0.5

20 15 1.0

2.5

3.0

3.5

4.0

4.5

5.5
f1 (ppm)

6.0

7.5 6.5

8.5

9.0

9.5

10.5

11.0

1.5



YT 0e—

61 vvr—
SO6v—

89L
E.RW
8V'LL

6L CIT—

@.mﬁl
m@sﬁ/
S6'8TIk
EIEEl
19°€€1-

9¢ IvI—
SY'Lvl—

19°60C—

ty-3-54-7 C13 CDCI3 101 M Hz

Me

CN

3af

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



ty-3-54-5 H1 CDCI3 400 M Hz

901 ¢—
L8TCT—
L6y C—

1ST° €~
0L1'E”

6L’y
nmh.vw
OLLY

0T1"Lr
LTTLA
S9I°LA
891°L1
TLY Ly
181°LA
L81°L
6L
0TL
S0T'L
€TTL
1€T°L
v L
097'L
ST
6LT L
€8T LA
LyE L)

O

Me

L

Me

NC

3ag

|

J

=00°¢

=98°C |

=00°¢

=00°C |

=00°1 1

LT'T

9¢°1

—

S6'T |
00°I

00°1 |

2.5

0.0

0.5

1.5 1.0

2.0

40 35 3.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

95 90 85 &0

10.5

11.5

f1 (ppm)



ty-3-54-5 C13 CDCI3 101 M Hz

9¢61~
S0t

080¢—

L8 TYV—

€96 —

v8°9L
S.EW
8Y'LL

0L0T1—
I'8I1—
68921

@@.EW
sy

L88TI
ov.vmﬁ\

€C90C—

Me

L

Me
NC

3ag

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (hnm)

210



ty-3-54-6 H1 CDCI3 400 M Hz

001'C—
cele
IST'e
9LT' ¢

6L1°¢
961°¢
€cTe

[R43

029
wm@.vw
959t
9S1°L
ZAVE
LLTLA
€61°L1
861°L
91T'L
09T'L+
S9T'L
6LTL
96C'L
A\
S9E' L%
wLyL
06¥'L
60S°L
0vS'L
€5S°L
866
%m.g
9LS'L
ST8L]
STE
116
626°L

Me

3ah

)

—

——==x

=00t |

FEIe |

=00'T |

7.0

0.0

0.5

20 15 1.0

2.5

40 35 3.0

4.5

6.0 55 50

6.5

7.5

95 9.0 85 8.0

10.5

11.5

f1 (ppm)



ty-3-54-6 C13 CDCI3 101 M Hz

9L°0€—

SO Sy—
61 6v—

v89L
S.BBW
8V'LL

@o.hﬁ
wn.»ﬁ
08°LCl

11°8CI-F
8L'8CI
L6°8TCI
6¢°67CI
0e¢eel
L6l
09° 171

eSvl
114!

e

090C—

Me

3ah

M

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ppm)



ty-4-89 H1 CDCI3 400 M Hz

6S1'C—

666'C
mﬁo.m/
144\ R %s
wmo.m\
[S9°¢
mno.mV
@@@.m*
8ILE

SSLY
69L
LLLY
6Lt
€LT'Lr
6L1 LA
S8T°L
61
661'L1
pOT L7
€17 L
L
LTTL
ETL
WTL
LYTL
sTL
09T'L
8LTL
S8T'L
LbEL
seL
bSE L
09€"L
99¢°L
0LEL
065°L-
ooo.g
€09°L
609°L
919°L-
79°L]
€€9° L

Me

3ai

o,

=00°¢ |

=00°I |

b0z |

00°¢

10°C |

00°L

00°1T

30 25 20 15 1.0 05 00 -05

3.5

4.0

65 60 55 50 45
fl (ppm)

7.0

7.5

8.0

8.5

9.0

9.5

10.5

11.0



ty-4-89 C13 CDCI3 101 M Hz

LY 0E—

09°0v—

0'8y—

v8°9L
E.EW
8V'LL

LLOTI—
68611
67 vCl
%.vﬁw
SLLTI.
86°LT17
11621

CToEI~
14N45d

80 IST—

LY L9T—

SL'SOCT—

3ai

PR Y

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

fl (ppm)



	SI-new.pdf
	NMR-NEW
	3a-1H,13C
	3b-1H,13C,19F
	3c-1H,13C
	3d-1H,13C
	3e-1H,13C
	3f-1H,13C
	3g-1H,13C,19F
	3h-1H,13C
	3i-1H,13C
	3j-1H,13C
	3k-1H,13C
	3l-1H,13C,19F
	3m-1H,13C
	3n-1H,13C
	3o-1H,13C
	3p-1H,13C
	3p'-1H,13C
	3q-1H,13C
	r
	s
	3aa-1H,13C
	3ab-1H,13C
	3ac-1H,13C
	3ad-1H,13C
	3ae-1H,13C
	3af-1H,13C
	3ag-1H,13C
	3ah-1H,13C
	3ai-1H,13C


