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1.1 General Procedure.

Unless otherwise noted, all the preparations of substrates were performed in oven-dried glassware under a
nitrogen atmosphere with freshly distilled solvents. The catalytic reactions were performed under a
nitrogen atmosphere. DCE, DCM and Ether were distilled from CaH; under nitrogen. THF was re-
distilled from Na metal under nitrogen. All other commercial reagents were used without further
purification unless otherwise indicated. *H NMR and **C NMR spectra were recorded on a Bruker 500,
600 MHz and Varian 500,700 MHz spectrometers using chloroform-d (CDCIs) as the internal standards.
High-resolution mass spectral analysis (HRMS) data were measured on JMS-T100LP4G (JEOL) mass
spectrometer or a TOF mass analyzer equipped with the ESI source and Magnetic Sector Mass Analyzer
(MStation) equipped with the EIl source. Brand: JEOL Model: JIMS-T200GC AccuTOF GCx, Source
mode: FD(field desorption). Single-crystal X-ray diffraction intensity data were collected on a Bruker X8
APEX diffractometer equipped with a CCD area detector and Mo Ka radiation (A = 0.71073 A) at 100 K;
all data calculations were performed by using the PC version of the APEX2 program package. Final R
indices were obtained using those reflections I > 26(I).

1.2 1. General synthetic procedures for preparation of diazo ketone 51
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To a DCM (60 ml) solution of substituted phenylacetic acid (s1) (3.0 g, 22.03 mmol) was added
SOCl> (1.91 ml, 26.44 mmol) dropwise at 0 °C. The mixture was warm to room temperature and
stirred for 2 h. The resulting solution was cooled to 0 °C, followed by the addition of AICI3 (2.93
g, 22.03 mmol) and Anisole (2.39 ml, 22.03 mmol). The mixture was stirred at room temperature
for 3h. After completion of the reaction. The reaction was quenched with H2O, extracted with
ethyl acetate (2 x 50 mL), and washed with brine (25 mL). The combined organic layers were
dried over MgSOs4, concentrated under reduced pressure, and purified by a silica column
(EA/Hexane = 15/85) to afford 1-(4-methoxyphenyl)-2-phenylethanone (s2) white solid (4.0 g,
17.67 mmol, 80%). To an acetonitrile (23 ml) solution of 1-(4-methoxyphenyl)-2-
phenylethanone (1.0 g, 44.19 mmol) was added p-ABSA (1.27 g, 53.03 mmol). The solution was
cooled to 0 °C and DBU (0.86 ml, 57.45 mmol) was added dropwise to the above mixture and
stirred at room temperature for 2 h. The reaction was quenched with H>O, followed by extraction
with ether (2 x 50 mL), and washed with brine (25 mL). The combined organic layers were dried
over MgSOQs4, concentrated under reduced pressure, and purified by a silica column (EA/Hexane
= 15/85) to afford 2-diazo-1-(4-methoxyphenyl)-2-phenylethan-1-one (1a) (0.836 g, 33.14 mmol,
76%) as yellow solid.

Substrates (1b — 1j) were synthesized according to the reported literature above procedure [53-2
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To a DCM (30 ml) solution of substituted hexanoic acid (s3) (2.0 g, 17.2 mmol) was added
(COCl)2 (2.95 ml, 34.4 mmol) dropwise at 0 °C. The mixture was warm to room temperature and
stirred for 2 h. The resulting solution was cooled to 0 °C, followed by the addition of AICI; (2.52
g, 18.9 mmol) and Anisole (1.86 ml, 17.2 mmol). The mixture was stirred at room temperature
for 2h. After completion of the reaction. The reaction was quenched with H>O, extracted with
DCM (2 x 50 mL), and washed with brine (25 mL). The combined organic layers were dried
over MgSOQs, concentrated under reduced pressure, and purified by a silica column (EA/Hexane
= 15/85) to afford 1-(4-methoxyphenyl)hexan-1-one (s5) white solid (3.50 g, 16.97 mmol, 98%).
To an acetonitrile (20 ml) solution of 1-(4-methoxyphenyl)hexan-1-one (1.5 g, 7.27 mmol) was
added p-ABSA (2.18 g, 9.09 mmol, 1.25 equiv.). The solution was cooled to 0 °C and DBU
(2.47 ml, 8.72 mmol, 1.3 equiv.) was added dropwise to the above mixture and stirred at room
temperature for 2 h. The reaction was quenched with H,O, followed by extraction with ether (2 x
50 mL), and washed with brine (25 mL). The combined organic layers were dried over MgSQOs,
concentrated under reduced pressure, and purified by a silica column (EA/Hexane = 15/85) to
afford 2-diazo-1-(4-methoxyphenyl)hexan-1-one (1k) (400 mg, 1.72 mmol, 24%) as yellow oil.

Substrate 11 synthesized according to above procedure (11
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To a solution of aromatic acetic acid s1 (0.9 gm, 6.66 mmol, 1.0 eq.) and aromatic methyl ester
s6 (1 gm, 6.66 mmol, 1.0 eq.) in DMF (3 mL) was added NaHMDS (2.0 M in THF) (5.43 mL,
4.0 eq.) at -10°C over 1 min. The resulting mixture was stirred at -10°C for 3.5 hours. To the
resulting solution was then added saturated aqueous NH4CI solution. The resulting mixture was
extracted with EtOAc (2x30 ml). The combined organic phase was washed with brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by silica gel column
chromatography to afford desired ketone s7. The compound s7 was dissolved in ACN at 0 °C
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and p-ABSA (0.60 gm, 2.51 mmol, 1.2 equiv.) was added to above solution and DBU (0.38 mL,
1.21 equiv.) was added dropwise to the above mixture at 0 °C and stirred at room temperature for
3h. The reaction was quenched with H-O, followed by extraction with ether (3 x 50 mL), and
washed with brine (25 mL). The combined organic layers were dried over MgSQ4, concentrated
under reduced pressure, and purified by a silica column (EA/Hexane = 15/85) to afford 2-diazo-
2-phenyl-1-(m-tolyl) ethan-1-one (1q) (0.24 g, 1.02 mmol, 48%) as yellow solid.

Substrates (1r —1s) were synthesized according to the reported literature above procedure 521
Substrate 1s having non-separable impurities and it used as without further purification.
Substrates (1m-1p) were synthesized according to reported literature. [+

Substrates 1t, and 1u were synthesized according to reported literature. 2]
1.2.3 Preparation of a-diazo esters.

2a is commercially available from Sigma-Aldrich.

All o-diazo esters (2b-2i) were prepared from the reported procedure in the literature. 2

2. Standard reaction procedures
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A Schlenk tube charged with freshly distilled out THF (2 mL) and heated up to the 65°C in oil
bath, then to that pre-heated solution of THF, suspension of 1a (50 mg, 0.198 mmol) and 2a (34
mg, 0.297 mmol, 1.5 equiv.) in THF (1 mL) was added quickly at 60°C and resultant reaction
mixture continue for 30 min at same temperature. Reaction monitor by using TLC and after
completion of reaction solvent was removed under reduced pressure and eluted through a silica
gel column with ethyl acetate/ hexane (25/75) to afford 5-ethoxy-2-(4-methoxyphenyl)-2-
phenylfuran-3(2H)-one (3a) (50 mg, 0.161 mmol, 81%) as a colorless oil.



3. Chemical functionalization procedure and Large scale synthesis

3.1. Synthesis 2-(4-chlorophenyl)-5-methyl-2-phenylfuran-3(2H)-one (6)

o)
o)
Ph | MeMgBr (3M)
0 g (10 equiv.) Ph |
K THF 0O
Cl 3p 0°C-rt,12h ¢l ®)

To a THF (3 mL) solution of 2-(4-chlorophenyl)-5-ethoxy-2-phenylfuran-3(2H)-one (3p) (30
mg, 0.095 mmol) was added MeMgBr (0.31 mL, 10 equiv.) at 0°C and the reaction is stirred at
room temperature for 12 h. After completion of the reaction, reaction was quenched by saturated
NH4CI solution (2 mL), followed by extraction with ether (3 x 5 mL), and washed with brine (5
mL). The combined organic layers were dried over MgSOs, concentrated under reduced pressure,
and purified by a silica column (EA/Hexane = 15/85) to afford 2-(4-chlorophenyl)-5-methyl-2-
phenylfuran-3(2H)-one (6) (12.2 mg, 0.042 mmol, 45%) as a colorless oil.

3.2. Synthesis 2,2-diphenyltetrahydrofuran-3-ol (5)
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To a THF (3 mL) solution of 2-(4-chlorophenyl)-5-ethoxy-2-phenylfuran-3(2H)-one (3p) (30
mg, 0.095 mmol) was added LAH (1M, 0.38 mL, 4 equiv.) at 0°C and the reaction is stirred at
room temperature for 8 h. After completion of the reaction, reaction was quenched by H>O (2
mL), followed by extraction with ether (3 x 5 mL), and washed with brine (5 mL). The combined
organic layers were dried over MgSOa, concentrated under reduced pressure, and purified by a
silica column (EA/Hexane = 15/85) to afford 2,2-diphenyltetrahydrofuran-3-ol (5) (11.2 mg,
0.046 mol, 49%) as a colorless oil.

3.3. Synthesis (2R,3S)-2-phenyl-2-(p-tolyl)tetrahydrofuran-3-ol (7a) and (2R,3R)-2-phenyl-
2-(p-tolyl)tetrahydrofuran-3-ol (7b)
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To a THF (3 mL) solution of (R)-5-ethoxy-2-phenyl-2-(p-tolyl)furan-3(2H)-one (3n) (60 mg,
0.20 mmol) was added LAH (1M, 0.85 mL, 4 equiv.) at 0°C and the reaction is stirred at room
temperature for 8 h. After completion of the reaction, reaction was quenched by H>O (2 mL),
followed by extraction with ether (3 x 5 mL), and washed with brine (5 mL). The combined
organic layers were dried over MgSOa, concentrated under reduced pressure, and purified by a
silica column (EA/Hexane = 20/80) to afford (2R,3S)-2-phenyl-2-(p-tolyl)tetrahydrofuran-3-ol
(7a) (21 mg, 0.077 mol, 40%) as white solid and (2R,3R)-2-phenyl-2-(p-tolyl)tetrahydrofuran-3-
ol (7b) (8 mg, 0.031 mmol, 15%) as colorless oil.

3.4. Large scale synthesis.
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A Schlenk tube charged with freshly distilled out THF (8 mL) and heated up to the 65°C in oil
bath, then to that pre-heated solution of THF, suspension of 1la (252.3 mg, 1.00 mmol) and 2a
(171.1 mg, 1.50 mmol, 1.5 equiv.) in THF (3 mL) was added quickly at 60°C and resultant
reaction mixture continue for 45 min at same temperature. Reaction monitor by using TLC and
after completion of reaction solvent was removed under reduced pressure and eluted through a
silica gel column with ethyl acetate/ hexane (25/75) to afford 5-ethoxy-2-(4-methoxyphenyl)-2-
phenylfuran-3(2H)-one (3a) (224 mg, 0.72 mmol, 72%) as a colorless oil.

4. Verification of ketene intermediates

1. Synthesis of (3S,4R)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8a) and (3S,4S)-
3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8b)
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A Schlenk tube charged with freshly distilled out THF (2 mL) and heated up to the 60 °C in oil
bath, then to that pre-heated solution of THF, suspension of 1a (50 mg, 0.198 mmol) and (E)-
N,1-diphenylmethanimine (71.8 mg, 0.39 mmol, 2 equiv.) in THF (1mL) was added quickly at
60°C and resultant reaction mixture continue for 1 hr at same temperature. Reaction monitor by
using TLC and after completion of reaction solvent was removed under reduced pressure and
eluted through a silica gel column with ethyl acetate/ hexane (20/80) to afford (3S,4R)-3-(4-
methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8a) (37.8 mg, 0.093 mmol, 47%) as white solid
and (3S,4S)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8b) (16.1 mg, 0.039 mmol,
20%) as white solid.

2. Synthesis of (3S,4R)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8a) and (3S,4S)-
3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8b)
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A Schlenk tube charged with 10 mol% P(CsFs)3 and freshly distilled out THF (1 mL) was added
and stirred at rt heated up to the 65 °C in oil bath, then to that pre-heated solution of THF,
suspension of 1a (50 mg, 0.198 mmol) and (E)-N,1-diphenylmethanimine (107 mg, 0.59 mmol,
2 equiv.) in THF (2mL) was added quickly at 60 °C and resultant reaction mixture continue for 3
hr at same temperature. Reaction monitor by using TLC and after completion of reaction solvent
was removed under reduced pressure and eluted through a silica gel column with ethyl acetate/
hexane (20/80) to afford (3S,4R)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8a) (36.2
mg, 0.089 mmol, 47%) as white solid and (3S,4S)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-
2-one (8b) (25.7 mg, 0.063 mmol, 33%) as white solid.

3. Synthesis of benzyl 2-(4-methoxyphenyl)-2-phenylacetate (8c)
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A Schlenk tube charged with freshly distilled out THF (2 mL) and heated up to the 65°C in oil
bath, then to that pre-heated solution of THF, suspension of 1a (50 mg, 0.198 mmol) and Benzyl
alcohol (42 mg, 0.39 mmol, 2 equiv.) in THF (ImL) was added quickly at 60°C and resultant
reaction mixture continue for 2hr at same temperature. Reaction monitor by using TLC and after
completion of reaction solvent was removed under reduced pressure and eluted through a silica

gel column with ethyl acetate/ hexane (10/90) to afford 2-(4-methoxyphenyl)-2-
phenylacetate (8c) (45.4 mg, 0.0136 mmol, 69%) as a colorless oil.
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5. Spectral data of key compounds

Spectral data for 2-diazo-1-(4-methoxyphenyl)hexan-1-one (1K)

N
\O/©)‘\H2/\/\

1k

Yellow oil, (400 mg, 1.72 mmol, 24%); *H NMR (500 MHz, CDCls): 8 7.55 (d, J = 10 Hz, 2H), 7.89 (d,
J =9.1 Hz, 2H), 3.82 (s, 3H), 2.49 (t, J = 10 Hz, 2H), 1.54 ~ 1.51 (m, 2H), 1.43 ~ 1.38 (m, 2H), 0.93 (t, J
= 5 Hz, 3H); 3C NMR (125 MHz, CDCls): § 188.6, 161.9, 130.4, 129.2, 113.6, 55.3, 29.1, 23.3, 21.9,
13.7 , (C=N;) Peak not showing because of low intensity; HRMS- ESI+ calcd. for Ci3H1602N2 (M+Na):
255.1109; found: 255.1107.

Spectral data for 1-(3-bromophenyl)-2-diazo-2-phenylethan-1-one (1r)

Ph
N2

Br 1r

Brown solide, (350 mg, 1.16 mmol, 64%); *H NMR (500 MHz, CDCls): 6 7.74 (t, J = 2.0 Hz, 2H), 7.61 ~
7.59 (m,1H), 7.49 ~ 7.46 (m, 1H), 7.43 ~ 7.37 (m, 4H), 7.28 ~ 7.23 (m, 2H); *C NMR (125 MHz,
CDCls): 6 186.5, 139.6, 134.5, 130.8, 129.9, 129.1, 127.3, 126.2, 126.2, 125.6, 122.7, 73.3; HRMS-FD+
calcd. for C14HoON2Br: 299.9903; found: 299.9896.

Spectral data for 2-diazo-1-(4-methoxyphenyl)propan-1-one (11)

\om

11

Yellow solide, (220 mg, 1.16 mmol, 38%); 'H NMR (400 MHz, CDCls): & 7.56 (d, J = 9.2 Hz, 2H),
6.89 (d, J = 9.2 Hz, 2H), 3.81 (s, 3H), 2.11 (s, 3H); *C NMR (100 MHz, CDCls): 5 189.0, 162.0, 130.2,
129.2, 113.6, 62.0, 55.3, 9.7; HRMS-FD+ calcd. for C1oH1002N : 190.0747; found: 190.0742.



Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-phenylfuran-3(2H)-one (3a)

0
Ph
I

°No
0 3a

colorless oil, (50 mg, 0.161 mmol, 81%); *H NMR (700 MHz, CDCls): & 7.45 (d, J = 7.0 Hz, 2H),
7.36 (d, J = 9.1 Hz, 2H), 7.33 ~ 7.29 (m, 3H), 6.84 (d, J = 8.4 Hz, 2H), 4.80 (s, 1H), 4.29(q, J = 7.0 Hz,
2H), 3.77 (s, 3H), 1.46 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCls): § 197.9, 183.3, 159.7, 138.0,
130.1, 128.3, 128.3, 126.4, 113.7, 94.2, 79.0, 55.2, 14.2; HRMS- ESI+ calcd. for Ci9H1s04 (M+Na):
333.1103; found: 333.1166.

Spectral data for ethyl (E)-4-(4-methoxyphenyl)-4-oxo-3-phenylbut-2-enoate (3a")

jond
~o CO,Et

3a’

colorless oil, (24.6 mg, 0.079 mmol, 40%); *H NMR (500 MHz, CDCls): & 7.90 (d, J = 8.0 Hz, 2H), 7.38
(d, J = 4.5 Hz, 2H), 7.32 (d, J = 5.0 Hz, 3H), 6.89 (d, J = 8.5 Hz, 2H), 6.16 (s, 1H), 4.08(q, J = 8.0 Hz,
2H), 3.83 (s, 3H), 1.11 (t, J = 8.0 Hz, 3H); 3C NMR (125 MHz, CDCl3): § 194.1, 165.4, 164.0, 152.7,
134.4, 132.5, 128.8, 128.3, 128.0, 122.3, 113.9, 113.9, 60.7, 55.5, 13.8; HRMS-ESI+ calcd. for C1gH1504
(M+Na): 333.1102; found: 333.1103

Spectral data for 2-(4-chlorophenyl)-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3b)
Cl

o
\O oo

3b

colorless oil, (45.7 mg, 0.132 mmol, 76%); *H NMR (700 MHz, CDCls): & 7.40 (d, J = 8.4 Hz, 2H), 7.32
(d, J =8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 4.80 (s, 1H), 4.29 (q, J = 7.0 Hz,
2H), 3.77 (s, 3H), 1.46 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCls): § 197.5, 183.4, 159.8, 136.5,
134.4,129.8, 128.5, 128.2, 127.8, 113.8, 93.5, 78.9, 68.1, 55.3, 14.2; HRMS-ESI+ calcd. for C19H17CIO4
(M+Na): 367.0713; found: 367.0727
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Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-(4-nitrophenyl)furan-3(2H)-one (3c)

O,N

o
\O oo

3c

colorless oil, (49.6 mg, 0.139 mmol, 83%); *H NMR (700 MHz, CDCls): 8 8.16 (d, J = 9.1 Hz, 2H), 7.68
(d, J =9.1 Hz, 2H), 7.33 (d, J = 9.1 Hz, 2H), 6.85 (d, J = 9.1 Hz, 2H), 4.82 (s, 1H), 4.32 (g, J = 7.0 Hz,
2H), 3.77 (s, 3H), 1.48 (t, J = 7.0 Hz, 3H); 3°C NMR (175 MHz, CDCls): § 196.3, 183.4, 160.1, 147.7,
144.8, 129.3, 128.3, 127.0, 123.4, 114.0, 93.0, 78.9, 68.5, 55.3, 14.2; HRMS-ESI+ calcd. for C19H170s
(M+Na): 355.1056; found: 355.1057.

Spectral data for 2-(4-bromophenyl)-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3d)
Br.

o
\O oo

3d

colorless oil, (47 mg, 0.120 mmol, 80%); *H NMR (700 MHz, CDCls): § 7.44 (d, J = 8.4 Hz, 2H), 7.35 ~
7.32 (m, 2H), 6.84 (d, J = 9.1 Hz, 2H), 4.79 (s, 1H), 4.29 (g, J = 7.0 Hz, 2H), 3.76 (s, 3H), 1.45 (t, J =
7.0 Hz, 3H); *°C NMR (175 MHz, CDCls):  197.4, 183.3, 159.8, 137.0, 131.4, 129.7, 128.2, 128.0, 122.6,
113.8,93.5, 78.9, 68.1, 55.2, 14.2; HRMS-ESI+ calcd. for C1oH1704Br: 388.0310; found: 388.0309

Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-(p-tolyl)furan-3(2H)-one (3e)

o
(e
o 0\

3e

colorless oil, (51.8 mg, 0.159 mmol, 85%); *H NMR (700 MHz, CDCls): & 7.35 (d, J = 9.1 Hz, 2H), 7.32
(d, J=8.4 Hz, 2H), 7.12 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 4.79 (s, 1H), 4.29 (q, J = 7.0 Hz,
2H), 3.76 (s, 3H), 2.31 (s, 3H), 1.45 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCls): & 198.1 183.3,
159.6, 138.2, 135.1, 130.2, 129.0, 128.2, 126.4, 113.7, 93.3, 78.9, 67.8, 55.2, 21.0, 14.2; HRMS-ESI+
calcd. for CaoH2004: 324.1362; found: 324.1367
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Spectral data for 2-(3-bromophenyl)-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3f)

Br
o
e

~o 0\

3f

colorless oil, (45.8 mg, 0.117 mmol, 78%); *H NMR (700 MHz, CDCls): § 7.62 (s, 1H), 7.62 ~ 7.40 (m,
2H), 7.33 (d, J = 9.1 Hz, 2H), 7.19 (t, J = 7.7 Hz, 1H), 6.85 (d, J = 9.1 Hz, 2H), 4.80 (s, 1H), 4.32 ~ 4.29
(m, 2H), 3.77 (s, 3H), 1.47 (t, J = 7.0 Hz, 3H); 1*C NMR (175 MHz, CDCls): § 197.2 183.3, 159.8, 140.2,
131.4,129.8,129.6, 129.1, 128.2, 125.2, 122.4, 113.9, 93.1, 78.9, 68.2, 55.3, 14.2; HRMS-ESI+ calcd. for
Ci19H17BrO4: 388.0310; found: 388.0313

Spectral data for 2-(3-chlorophenyl)-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3g)

colorless oil, (45.1 mg, 0.130 mmol, 75%); *H NMR (700 MHz, CDCls): § 7.47 (s, 1H), 7.46 ~ 7.34 (m,
3H), 7.28 ~ 7.24 (m, 2H), 6.85 (d, J = 9.1 Hz, 2H), 4.80 (s, 1H), 4.32 ~ 4.29 (m, 2H), 3.77 (s, 3H), 1.47 (t,
J = 7.0 Hz, 3H); C NMR (175 MHz, CDCls): § 197.2 183.3, 159.8, 139.9, 134.3, 129.6, 129.5, 128.5,
128.2, 126.3, 124.7, 113.9, 93.2, 78.9, 68.2, 55.3, 14.2; HRMS-ESI+ calcd. for CigH17CIO4: 344.0815;
found: 344.0813

Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-(m-tolyl)furan-3(2H)-one (3h)

o
\o O/O/\

3h

colorless oil, (48.7 mg, 0.150 mmol, 80%); 'H NMR (700 MHz, CDCls): § 7.35 (d, J = 9.1 Hz, 2H), 7.25
(d, 3 = 9.1 Hz, 2H), 7.20 (t, J = 7.7 Hz, 1H), 7.10 (d, J = 7.0 Hz, 1H), 6.83 (d, J = 9.1 Hz, 2H), 4.79 (s,
1H), 4.28 (g, J = 7.0 Hz, 2H), 3.76 (s, 3H), 2.30 (s, 3H), 1.45 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz,
CDCls): & 198.0 183.3, 159.6, 138.0, 137.9, 130.2, 129.1, 128.2, 128.1, 127.0, 123.5, 113.7, 94.3, 79.0,
67.9, 55.2, 21.4, 14.2; HRMS-ESI+ calcd. for CooHz004: 324.1362; found: 324.1364.
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Spectral data for 2-(2-bromophenyl)-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3i)

colorless oil, (50.2 mg, 0.128 mmol, 65%); 'H NMR (700 MHz, CDCls): & 7.65 (d, J = 7.7 Hz, 1H), 7.60
(d, J = 8.4 Hz, 1H), 7.28 (t, = 7.7 Hz, 1H), 7.21 ~ 7.16 (m, 3H), 6.84 (d, J = 9.1 Hz, 2H), 4.83 (s, 1H),
4.35 (g, J = 7.0 Hz, 2H), 3.76 (s, 3H), 1.47 (t, J = 7.0 Hz, 3H); *°C NMR (175 MHz, CDCls): 5 197.1
183.5, 159.4, 135.5, 135.4, 130.9, 130.4, 128.9, 126.9, 126.8, 124.3, 113.7, 94.8, 79.3, 68.0, 55.2, 14.3;
HRMS-ESI+ calcd. for C1oH17BrO4: 388.0310; found: 388.0308.

Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-(naphthalen-2-yl)furan-3(2H)-one (3j)

colorless oil, (37 mg, 0.102 mmol, 62%); *H NMR (700 MHz, CDCls): & 7.99 (s, 1H), 7.82 ~ 7.78 (m,
3H), 7.51 (dd, J = 8.4, 1.4 Hz, 1H), 7.47 ~ 7.45 (m, 2H), 7.38 (d, J = 9.1 Hz, 2H), 6.85 (d, J = 8.4 Hz,
2H), 4.85 (s, 1H), 4.32 (q, J = 7.0 Hz, 2H), 3.77 (s, 3H), 1.48 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz,
CDCls): 6 197.8 183.4, 159.7, 135.2, 133.0, 132.7, 130.0, 128.4, 128.3, 128.2, 127.5, 126.5, 126.2, 125.4,
124.4,113.8,94.4,79.1, 68.0, 55.2, 14.2; HRMS-ESI+ calcd. for C23H2004: 360.1362; found: 360.1364.

Spectral data for 2-butyl-5-ethoxy-2-(4-methoxyphenyl)furan-3(2H)-one (3Kk)

O
nBu
/

0 o
0 3k

colorless oil, (28.1 mg, 0.089 mmol, 45%); H NMR (700 MHz, CDCls): & 7.44 (d, J = 9.1 Hz, 2H), 6.85
(d, J=9.1 Hz, 2H), 4.68 (s, 1H), 4.27 (9, J = 5.6 Hz, 2H), 3.77 (s, 3H), 2.03 (q, J = 11.2 Hz, 2H), 1.46 (t,
J = 7.0 Hz, 3H), 1.30 ~ 1.23 (m, 4H), 0.84 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCls): 5 199.8
183.3, 159.3, 129.6, 125.9, 113.7, 94.4, 79.0, 67.7, 55.2, 37.8, 25.3, 22.6, 14.2, 13.8; HRMS-ESI+ calcd.
for C17H2,04: 290.1518; found: 290.1516.
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Spectral data for 5-ethoxy-2-(4-methoxyphenyl)-2-methylfuran-3(2H)-one (3I)

(0]
Me
|
(0]

o)
~
o 3l N

colorless oil, (40.5 mg, 0.163 mmol, 62%); 'H NMR (700 MHz, CDCls): § 7.41 (d, J = 8.4 Hz, 2H), 6.86
(d, J=9.1 Hz, 2H), 4.70 (s, 1H), 4.29 (g, J = 7.0 Hz, 2H), 3.77 (s, 3H), 1.75 (s, 3H), 1.45 (t, J = 7.0 Hz,
3H); 13C NMR (175 MHz, CDCls): § 200.2, 183.1, 159.5, 129.9, 126.1, 113.8, 91.8, 77.9, 67.7, 55.2, 24.1,
14.2; HRMS-ESI+ calcd for C14H160:Na [M+Na]*: 271.0946, found: 271.0948.

Spectral data for 5-ethoxy-2,2-diphenylfuran-3(2H)-one (3m)

(0]

Ph
Ph o/

O™\
3m

colorless oil, (47.3 mg, 0.168 mmol, 75%); *H NMR (700 MHz, CDCls): & 7.47 (t, J = 7.7 Hz, 4H), 7.34
~7.29 (m, 6H), 4.81 (s, 1H), 4.30 (q, J = 7.0 Hz, 2H), 1.46 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz,
CDCly): & 197.6, 183.4, 137.9, 128.4, 128.3, 126.5, 94.1, 79.0, 68.0, 14.2; HRMS-ESI+ calcd. for
C1sH1603 (M+Na): 280.1099; found: 280.1103.

Spectral data for 5-ethoxy-2-phenyl-2-(p-tolyl)furan-3(2H)-one (3n)

|

0\
3n

colorless oil, (51.7 mg, 0.175 mmol, 83%); *H NMR (700 MHz, CDCls): & 7.47 (t, J = 8.4 Hz, 2H), 7.35
~7.33 (M, 2H), 7.32 ~ 7.29 (m, 3H), 7.13 (d, J = 7.7 Hz, 2H), 4.80 (s, 1H), 4.29 (q, J = 7.0 Hz, 2H), 2.31
(s, 3H), 1.46 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCls): 5 197.8 183.4, 138.3, 137.9, 135.0, 129.0,
128.3, 126.6, 1265, 94.2, 78.9, 67.9, 21.0, 14.2; HRMS-ESI+ calcd. for CioH1s0s: 294.1256; found:
294.1252
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Spectral data for 5-ethoxy-2-(4-fluorophenyl)-2-phenylfuran-3(2H)-one (30)

colorless oil, (50.9 mg, 0.170 mmol, 82%); 'H NMR (700 MHz, CDCls): & 7.48 ~ 7.44 (m, 4H), 7.34 ~
7.30 (M, 3H), 7.01 (t, J = 8.4 Hz, 2H), 4.81 (5, 1H), 4.30 (q, J = 7.0 Hz, 2H), 1.47 (t, J = 7.0 Hz, 3H); °C
NMR (175 MHz, CDCls): § 197.4 183.4, 163.4, 162.0, 137.7, 133.8, 128.6, 128.5, 128.4, 126.4, 115.3,
115.2, 93.5, 78.9, 68.1, 14.2; 1%F NMR (500 MHz, CDCls): -112.093; HRMS-EI+ calcd. for CisH1sFOs:
298.1005; found: 298.1003.

Spectral data for 2-(4-chlorophenyl)-5-ethoxy-2-phenylfuran-3(2H)-one (3p)

l

O

colorless oil, (53.4 mg, 0.169 mmol, 87%); *H NMR (500 MHz, CDCls): & 7.45 ~ 7.42 (m, 4H), 7.34 ~
7.29 (m, 5H), 4.80 (s, 1H), 4.30 (q, J = 5.5 Hz, 2H), 1.47 (t, J = 5.0 Hz, 3H); 3C NMR (125 MHz,
CDCls): 6 197.1, 183.4, 137.5, 136.4, 134.5, 128.6, 128.5, 128.4, 127.9, 126.5, 93.3, 78.9, 68.2, 14.2;
HRMS-ESI+ calcd. for C1gH15CIOs: 314.0709; found: 314.0714.

Spectral data for 5-ethoxy-2-phenyl-2-(m-tolyl)furan-3(2H)-one (3Qq)

colorless oil, (49.2 mg, 0.167 mmol, 79%); 'H NMR (700 MHz, CDCls): & 7.46 (d, J = 7.0 Hz, 2H), 7.33
~7.30 (m, 3H), 7.27 (d, J = 14.0 Hz, 2H), 7.22 (t, J = 7.0 Hz, 1H), 7.12 (d, J = 7.7 Hz, 1H), 4.80 (s, 1H),
4.30 (g, J = 7.7 Hz, 2H), 2.30 (s, 3H), 1.47 (t, J = 7.7 Hz, 3H); *C NMR (175 MHz, CDCls): 8 197.7
183.4, 138.0, 137.9, 137.8, 129.2, 128.4, 128.3, 128.2, 127.1, 126.5, 123.7, 94.2, 79.0, 68.0, 21.5, 14.2;
HRMS-ESI+ calcd. for C1oH1s05 (M+Na): 317.1153; found: 317.1145

15



Spectral data for 2-(3-bromophenyl)-5-ethoxy-2-phenylfuran-3(2H)-one (3r)

]

9
CIN

Br 3r

Ph

colorless oail, (44.7 mg, 0.124 mmol, 75%); *H NMR (700 MHz, CDCls): & 7.64 (d, J = 7.0 Hz, 1H), 7.45
~7.43 (m, 4H), 7.34 ~ 7.31 (m, 3H), 7.19 (t, J = 7.7 Hz, 1H), 4.80 (s, 1H), 4.31 (q, J = 7.0 Hz, 2H), 1.47
(t, J=7.0 Hz, 3H); *C NMR (175 MHz, CDCls): 5 196.8 183.4, 140.0, 137.4, 131.5, 129.9, 129.2, 128.7,
128.5, 126.5, 125.3, 122.5, 93.0, 78.9, 68.3, 14.2; ; HRMS-ESI+ calcd. for CigHisOsBr (M+Na):
381.0102; found: 381.0102.

Spectral data for 5-ethoxy-2-(2-methoxyphenyl)-2-phenylfuran-3(2H)-one (3s)

colorless oil, (46.1 mg, 0.148 mmol, 75%); *H NMR (700 MHz, CDCls): & 7.51 (d, J = 7.0 Hz, 2H), 7.35
~7.29 (m, 4H), 7.02 (d, J = 9.1 Hz, 1H), 6.88 (d, J = 7.7 Hz, 1H), 6.84 (t, J = 7.7 Hz, 1H), 4.79 (s, 1H),
4.27 (9, J = 7.0 Hz, 2H), 3.64 (s, 3H), 1.45 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCls): 6 198.8
183.1, 158.9, 137.4, 131.0, 130.8, 128.0, 127.9, 126.1, 125.7, 120.3, 112.3, 93.2, 78.2, 67.6, 55.7, 14.2; ;
HRMS-ESI+ calcd. for C19H1504: 310.1205; found: 310.1207.

Spectral data for 2-butyl-5-ethoxy-2-phenylfuran-3(2H)-one (3t)

(0]

/
Ph o

O
3t N

colorless oil, (9.7 mg, 0.037 mmol, 15%); 'H NMR (700 MHz, CDCls): § 7.53 (t, = 7.0 Hz, 2H), 7.33
(t, 3 = 7.0 Hz, 2H), 7.27 (d, J = 7.0 Hz, 1H), 4.68 (s, 1H), 4.31 ~ 4.26 (m, 2H), 2.11 ~ 2.03 (m, 2H), 1.47
(t, J = 7.0 Hz, 3H), 1.31 ~ 1.28 (m, 4H), 0.85 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCls): § 199.4,
183.4, 137.4, 128.3, 127.9, 124.5, 94.4, 78.7, 67.8 38.0, 25.3, 22.5, 14.2, 13.8; ; HRMS-ESI+ calcd. for
CisH200s: 260.1412; found: 260.1411.
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Spectral data for 5-ethoxy-2-ethyl-2-phenylfuran-3(2H)-one (3u)

(0]

O™\
3u

colorless oil, (6.7 mg, 0.028 mmol, 10%); *H NMR (700 MHz, CDCls): § 7.52 (d, J = 8.4 Hz, 2H), 7.33
(t, J = 7.0 Hz, 2H), 7.27 (t, J = 7.0 Hz, 1H), 4.70 (s, 1H), 4.30 ~ 4.27 (m, 2H), 2.12 (q, J = 7.7 Hz, 2H),
1.47 (t, J = 7.0 Hz, 3H), 0.87 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCls): & 199.3, 183.5, 137.2,
128.3,127.9, 124.5, 94.7, 78.9, 67.8 31.3, 14.2, 7.73; ; HRMS-ESI+ calcd. for C14H1605: 232.1099; found:
232.1095.

Spectral data for 2-(4-methoxyphenyl)-5-phenoxy-2-phenylfuran-3(2H)-one (4b)

Ph

I

O0\5-Ph
4b

colorless oil, (63.2 mg, 0.176 mmol, 89%); *H NMR (700 MHz, CDCls): § 7.15 (t, J = 7.0 Hz, 2H), 7.42
~7.40 (m, 4H), 7.33 ~ 7.31 (m, 4H), 7.21 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 4.63 (s, 1H), 3.78
(s, 3H); *C NMR (175 MHz, CDCls): & 197.7, 183.6, 159.8, 152.3, 137.8, 130.1, 129.9, 128.4, 128.3,
128.2,127.2, 126.3, 120.3, 113.8, 95.2, 80.9, 55.2; HRMS-ESI+ calcd. for C3H1504 (M+Na): 381.1102;
found: 381.1103

Spectral data for 5-(allyloxy)-2-(4-methoxyphenyl)-2-phenylfuran-3(2H)-one (4c)

(0]
Ph \j
0™ ™o
~
O 4c

colorless oil, (44.7 mg, 0.138 mmol, 70%); *H NMR (500 MHz, CDCls): & 7.45 (t, J = 7.0 Hz, 2H), 7.35
(d, J = 8.5 Hz, 2H), 7.40 ~ 7.30 (m, 3H), 6.84 (d, J = 9.0 Hz, 2H), 6.02 ~ 5.94 (m, 1H), 5.41 (q, J = 7.5
Hz, 2H), 4.82 (s, 1H), 4.73 (d, J = 5.5 Hz, 2H), 3.77 (s, 3H); 13C NMR (175 MHz, CDCls): 5 198.0, 183.2,
159.7, 137.8, 130.0, 129.9, 128.6, 128.4, 128.1, 127.1, 126.4, 120.6, 113.7, 94.6, 79.5, 55.2; HRMS-ESI+
calcd. for CooH1504 (M+Na): 345.1102; found: 345.1104
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Spectral data for 2-(4-methoxyphenyl)-2-phenyl-5-propoxyfuran-3(2H)-one (4d)

~
0 4d

colorless oil, (47.6 mg, 0.146 mmol, 74%); *H NMR (500 MHz, CDCls): § 7.46 (d, J = 8.0 Hz, 2H), 7.36
(d, J = 8.5 Hz, 2H), 7.34 ~ 7.29 (m, 3H), 6.85 (d, J = 9.0 Hz, 2H), 4.81 (s, 1H), 4.18 (t, J = 6.5 Hz, 2H),
3.77 (s, 3H), 1.87 ~ 1.80 (m, 2H), 1.02 (t, 7.5 Hz, 3H); 3C NMR (175 MHz, CDCls): & 197.9, 183.5,
159.6, 137.9, 130.1, 128.3, 128.3, 128.3, 126.4, 113.7, 94.2, 79.0, 73.4, 55.2, 22.0, 10.1; HRMS-ESI+
calcd. for CooH2004 (M+Na): 347.1259; found: 347.1260

Spectral data for 5-butoxy-2-(4-methoxyphenyl)-2-phenylfuran-3(2H)-one (4e)

colorless oil, (49 mg, 0.144 mmol, 73%); 'H NMR (700 MHz, CDCls): 5 7.45 (d, J = 7.7 Hz, 2H), 7.36
(d, J =8.4 Hz, 2H), 7.33 ~ 7.28 (m, 3H), 6.84 (d, J = 8.4 Hz, 2H), 4.80 (s, 1H), 4.23 (t, J = 7.0 Hz, 2H),
3.77 (s, 3H), 1.81 ~ 1.77 (m, 2H), 1.49 ~ 1.44 (m, 2H), 0.95 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz,
CDCl3): 6 197.9, 183.5, 159.6, 138.0, 130.1, 128.3, 128.3, 128.2, 126.4, 113.7, 94.2, 79.0, 71.8, 55.2, 30.5,
18.7, 13.5; HRMS-ESI+ calcd. for C1H2,04 (M+Na): 361.1415; found: 361.1415

Spectral data for 5-(cyclohexyloxy)-2-(4-methoxyphenyl)-2-phenylfuran-3(2H)-one (4f)

o
") ]
0~ ~o
~
o af

colorless oil, (58.5 mg, 0.160 mmol, 81%);); *H NMR (500 MHz, CDCls): & 7.45 (d, J = 7.0 Hz, 2H),
7.36 (d, J = 9.0 Hz, 2H), 7.34 ~ 7.28 (m, 3H), 6.84 (d, J = 9.0 Hz, 2H), 4.78 (5, 1H), 4.51 ~ 4.46 (m, 1H),
3.76 (s, 3H), 1.99 ~ 1.97 (m, 2H), 1.80 ~ 1.87 (m, 2H), 1.68 ~ 1.61 (m, 2H), 1.56 ~ 1.53 (m, 1H), 1.41 ~
1.30 (m, 3H); C NMR (175 MHz, CDCl3): § 197.9, 182.7, 159.6, 138.1, 130.2, 128.3, 128.2, 126.4,
113.7,93.8,81.3, 79.3, 55.2, 31.3, 31.3, 24.9, 23.1; HRMS-ESI+ calcd. for Ca3H2404 (M+Na): 387.1572;
found: 387.1578
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Spectral data for 5-(benzyloxy)-2-(4-methoxyphenyl)-2-phenylfuran-3(2H)-one (4g)

o
Ph \
o) O/\©
~
(0] 4g

colorless oil, (45.1 mg, 0.121 mmol, 61%); *H NMR (500 MHz, CDClz): § 7.43 ~ 7.41 (m, 2H), 7.41 ~
7.38 (m, 5H), 7.34 ~ 7.30 (m, 5H), 6.84 (d, J = 9.0 Hz, 2H), 4.78 (s, 1H), 5.26 (s, 2H), 5.90 (s, 1H), 3.77
(s, 3H); *C NMR (175 MHz, CDCls): 5 197.9, 183.1, 159.7, 137.8, 133.4, 130.0, 129.2, 128.9, 128.4,
128.3, 128.3, 128.1, 126.4, 113.7, 94.7, 79.9, 73.2, 55.3; HRMS-ESI+ calcd. for Cz4H2004 (M+Na):
395.1259; found: 395.1261

Spectral data for 5-isopropoxy-2-(4-methoxyphenyl)-2-(4-nitrophenyl)furan-3(2H)-one (4h)

O,N

o
\o 0/0/4

4h

White Solid, (54.7 mg, 0.148 mmol, 88%); *H NMR (700 MHz, CDCls): 6 8.17 (d, J = 8.4 Hz, 2H), 7.68
(d, J=8.4 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.4 Hz, 2H), 4.80 (s, 1H), 4.75 (m, 1H), 3.77 (s,
3H), 1.45 (d, J = 3.5 Hz, 3H), 1.44 (d, J = 3.5 Hz, 3H); *C NMR (175 MHz, CDCls): § 196.3, 182.7,
160.0, 147.6, 145.0, 129.4, 128.3, 127.0, 123.4, 114.0, 92.6, 79.2, 76.8, 55.3, 21.8, 21.8; ; HRMS-ESI+
calcd. for CxH2106 (M+Na): 369.1212; found: 369.1218.

Spectral data for 2-(4-methoxyphenyl)-2,5-diphenylfuran-3(2H)-one (4i)

(0]
Ph \
O™ “Ph

~
0 4i

colorless oil, (30.3 mg, 0.088 mmol, 55%); 'H NMR (400 MHz, CDCls): § 7.95 — 7.92 (m, 2H), 7.57 —
7.55 (m, 1H), 7.52 — 7.48 (m, 4H), 7.44 — 7.41 (m, 2H), 7.36 — 7.30 (m, 3H), 6.87 (dd, J; = 6.8 Hz, J,=
1.6 Hz, 1H), 6.07 (s, 1H), 3.77 (s, 3H); *C NMR (100 MHz, CDCl5): 5 202.4, 184.0, 159.6, 138.4, 132.9,
130.6, 128.9, 128.7, 128.3, 128.2, 127.2, 126.5, 113.8, 99.7, 93.0, 55.2; HRMS-ESI+ calcd for
CasH150sNa [M+Na]*: 365.1153, found: 365.1151.

Spectral data for 2,2-diphenyltetrahydrofuran-3-ol (5)
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White solid, (11.3 mg, 0.047 mmol, 49%); *H NMR (700 MHz, CDCls): 6 7.50 (t, J = 8.4 Hz, 4H), 7.32 ~
7.22 (m, 4H), 7.21 ~ 7.19 (m, 2H), 4.96 (s, 1H), 4.28 (9, J = 7.7 Hz, 1H), 3.97 (q, J = 7.0 Hz, 1H), 2.07 ~
2.05 (m, 2H), 1.52 (bs, 1H) ; *C NMR (175 MHz, CDCly): & 143.9, 141.4, 128.7, 128.5, 128.4, 128.3,
127.2, 127.1, 126.5, 125.5, 90.9, 76.3, 65.1, 33.3; HRMS-ESI+ calcd. for Ci1sH160, (M+Na): 263.1048;
found: 263.1053

Spectral data for 2-(4-chlorophenyl)-5-methyl-2-phenylfuran-3(2H)-one (6)

o
Ph

Cl 6

colorless oil, (12.2 mg, 0.042 mmol, 45%); *H NMR (500 MHz, CDCls): § 7.38 ~ 7.32 (m, 4H), 7.31 ~
7.23 (M, 5H), 5.48 (s, 1H), 2.35 (s, 3H); 3C NMR (125 MHz, CDCls): § 202.1, 189.0, 137.8, 136.7, 134.4,
128.6, 128.5, 128.5, 127.9, 126.4, 103.3, 92.3, 17.0; HRMS-ESI+ calcd. for C17H130,Cl: 284.0604; found:
284.0607

Spectral data for (2R,3S)-2-phenyl-2-(p-tolyl)tetrahydrofuran-3-ol (7a)

White solid, (21 mg, 0.077 mol, 40%) 'H NMR (700 MHz, CDCls): & 7.48 (d, J = 8.4 Hz, 2H), 7.37 (d,
J=8.4Hz, 2H), 7.30 (t, J = 8.4 Hz, 2H), 7.19 (t, J = 7.0 Hz, 1H), 7.11 (d, J = 8.4 Hz, 2H), 4.95 ~ 4.93
(m, 1H), 4.25 (q, J = 7.7 Hz, 1H), 3.97 ~ 3.93 (m, 1H), 2.28 (d, J = 8.4 Hz, 3H), 2.08 ~ 2.04 (m, 2H);
13C NMR (175 MHz, CDCls): § 141.6, 141.0, 136.8, 129.2, 129.1, 128.4, 128.4, 127.1, 126.5, 126.4,
125.4, 125.4, 90.9, 76.2, 65.1, 33.4, 20.9 ; HRMS-ESI+ calcd. for Ci7H1s0; (M+Na): 277.1204; found:
277.1219
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Spectral data for (2R,3R)-2-phenyl-2-(p-tolyl)tetrahydrofuran-3-ol (7b)

H OH

Ph@
2
colorless oil, (8 mg, 0.029 mmol, 15%); *H NMR (700 MHz, CDCls): § 7.49 (d, J = 7.7 Hz, 2H), 7.37
(d, J=7.7 Hz, 2H), 7.30 (t, J = 7.7 Hz, 2H), 7.20 (t, J = 7.0 Hz, 1H), 7.11 (d, J = 7.7 Hz, 2H), 4.94 (d, J
= 2.8 Hz, 1H), 4.26 (q, J = 7.7 Hz, 1H), 3.95 (g, J = 7.7 Hz, 1H), 2.28 (d, J = 8.4 Hz, 3H), 2.06 ~ 2.04
(m, 2H); 3C NMR (175 MHz, CDCls): 6 144.1, 138.4, 136.9, 129.2, 129.1, 128.4, 128.4, 127.0, 126.4,

126.4, 125.4, 125.4, 90.9, 76.2, 65.1, 33.3, 20.9; HRMS-ESI+ calcd. for C17H150, (M+Na): 277.1204;
found: 277.1203.

7b

Spectral data for (3S,4R)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8a)

White solid, (37.8 mg, 0.093 mmol, 47%); *H NMR (500 MHz, CDCls): & 7.55 (d, J = 8.5 Hz, 2H), 7.38
(d, J=8.0 Hz, 2H), 7.23 (t, J = 7.5 Hz, 2H), 7.11 (s, 5H), 7.11 (d, J = 8.0 Hz, 2H), 7.04 ~ 6.97 (m, 4H),
6.89 (d, J = 7.0 Hz, 2H), 5.74 (s, 1H), 3.77 (s, 3H); **C NMR (175 MHz, CDCls): & 167.3, 158.8, 137.5,
137.4,134.9, 132.8, 129.0, 128.4, 128.3, 128.3,128.0, 127.8, 127.5, 126.6, 124.0, 117.4,114.1,71.7, 67.3,
55.3; HRMS-ESI+ calcd. for CsHasNO, (M+Na): 428.1626; found: 428.1626.

Spectral data for (3S,4S)-3-(4-methoxyphenyl)-1,3,4-triphenylazetidin-2-one (8b)
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White solid, (16 mg, 0.039 mmol, 20%); 'H NMR (500 MHz, CDCls): § 6.62 (d, J = 7.5 Hz, 2H), 7.36 (t,
J=85Hz, 4H), 7.27 ~ 7.21 (m, 4H), 7.12 (s, 5H), 7.04 ~ 6.99 (m, 3H), 6.52 (d, J = 8.5 Hz, 2H), 5.76
(s, 1H), 3.63 (s, 3H); 13C NMR (175 MHz, CDCls): § 167.3, 158.2, 141.0, 137.5, 134.9, 129.5, 129.3,
129.0,128.7,128.3, 128.1, 127.5, 127.3, 127.2, 124.0, 117.4, 113.2, 71.7, 67.1, 55.0; HRMS-ESI+ calcd.
for CasH2sNO2 (M+Na): 428.1626; found: 428.1626.

Spectral data for benzyl 2-(4-methoxyphenyl)-2-phenylacetate (8c)

colorless oil, (47 mg, 0.141 mmol, 72%); *H NMR (500 MHz, CDCls): § 7.48 ~ 7.36 (m, 10H), 7.34 (d,
J =8.5 Hz, 2H), 6.95 (d, J = 9.0 Hz, 2H), 5.29 (s, 2H), 5.14 (s, 1H), 3.89 (s, 3H); *C NMR (125 MHz,
CDCls): 6 1725, 158.7, 138.8, 135.6, 130.6, 129.6, 128.5, 128.4, 128.4, 128.1, 128.1, 127.1, 113.9, 66.8,
56.1, 55.2; HRMS-ESI+ calcd. for C2H2003 (M+Na): 428.1626; found: 428.1626.
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6. NOE of compound 3a’

Irradite Enhancements
H? (5, 1.12) HP (5, 4.08, 1.32%)
H" (3, 4.08) He (5, 1.11, 0.89%)
H® (3, 6.16) HY (5, 7.90, 0.83%)
HI (5, 7.90) H® (5, 6.16, 0.51%), H° (5, 6.89, 2.22%),
H* (3, 6.89) HY (8, 7.90, 2.53%) s
H (5, 7.32) HO (5, 7.38, 1.82%)
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7. X-ray crystallographic data of compound 4h

CCDC 2114370

Ellipsoid contour % probability level = 50%

Experimental: The sample was dissolved in appropriate amount of dichlomethane followed by
the addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to
stand at room temperature to form the crystals.

Table 1. Crystal data and structure refinement for 210951LT_OM.

Identification code 2109511t Om

Empirical formula C20 H19 N O6

Formula weight 369.36

Temperature 100(2) K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=6.4622(4) A o = 86.413(3)°.
b =10.4948(8) A B =89.241(3)°.
¢ =14.1200(10) A y = 73.335(3)°.
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Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

915.58(11) A3

2

1.340 Mg/m3

0.100 mm-1

388

0.18 x 0.06 x 0.06 mm3
2.029 to 26.433°.

-8<=h<=7, -13<=k<=13, -17<=I<=17

13572

3726 [R(int) = 0.0240]

99.2 %

Semi-empirical from equivalents
0.7454 and 0.7164

Full-matrix least-squares on F2
3726 /0 /247

1.040

R1 =0.0358, wR2 = 0.0860
R1 =0.0415, wR2 = 0.0897
n/a

0.356 and -0.245 e. A-3
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X-ray crystallographic data of compound 5

Ellipsoid contour % probability level = 50%

Experimental: The sample was dissolved in appropriate amount of dichlomethane followed by
the addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to

stand at room temperature to form the crystals.

CCDC 2203207

Table 2 Crystal data and structure refinement for 2207471t_auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

2207471t _auto
Ci6H1602
240.29
100.01(10)
monoclinic
P2i/c
11.41961(18)
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b/A
c/A

o/°

pr°

y/°

Volume/A3

Z

Pealcg/lcm?

wmm*

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c ()]
Final R indexes [all data]

Largest diff. peak/hole / e A

5.65053(12)

19.2947(3)

90

101.7637(17)

90

1218.88(4)

4

1.309

0.675

512.0

0.13x0.12x0.1

CuKa (A =1.54184)
7.908 to 134.154
-10<h<13,-6<k<5,-22<1<23
8591

2167 [Rint = 0.0186, Rsigma = 0.0179]
2167/0/165

1.070

R1=0.0322, wR, = 0.0796
R1=0.0345, wR, = 0.0813
0.23/-0.18
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X-ray crystallographic data of compound 7a

CCDC 2203211

(. J

Ellipsoid contour % probability level = 50%

Experimental: The sample was dissolved in appropriate amount of dichlomethane followed by
the addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to
stand at room temperature to form the crystals.

Table 3 Crystal data and structure refinement for 220784It_auto.

Identification code 220784It_auto
Empirical formula C34H3604
Formula weight 508.63
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Temperature/K
Crystal system
Space group
alA

b/A

c/A

o

o/
pr°

y/°

Volume/A3

Z

pealcg/cm?
p/mm

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]

Largest diff. peak/hole / e A

29

99.99(10)

triclinic

P-1

5.94355(19)
13.5482(4)
17.6441(5)
75.901(3)
80.614(3)
79.208(3)
1343.28(8)

2

1.258

0.640

544.0

0.16 x 0.07 x 0.02
Cu Ko (A= 1.54184)
5.204 to 134.152

-7<h<5,-16<k<16,-21<I1<
21

15811

4759 [Rint = 0.0297, Rsigma =
0.0310]

4759/0/348

1.043

R1=0.0407, wR2 = 0.1038
R1=0.0505, wR2 = 0.1088
0.21/-0.24



X-ray crystallographic data of

compound 8b

O
.Ph
Ph N

\@ H\ Ph
0]

CCDC 2216484
8b

Table 1 Crystal data and structure refinement for 2210100LT_auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

30

2210100LT_auto
CasH23NO2
405.47
100.00(11)
orthorhombic
Pbca
13.66639(16)
17.3063(2)
18.4966(2)
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pre

V/°
Volume/A3
Z

pealcg/cm?
w/mm™

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters

Goodness-of-fit on F2

Final R indexes [[>=2c (])]

Final R indexes [all data]

Largest diff. peak/hole / e A

90

90

4374.70(9)

8

1.231

0.606

1712.0

0.09 x 0.03 x 0.02
CuKa (h=1.54184)
9.532 to 134.156

-16<h<15,-20<k
<20,-22<1<21

26604

3913 [Rint = 0.0251,
Rsigma = 00179]

3913/0/282
1.049

R1=0.0330, wRz =
0.0791

R1=0.0386, wR2 =
0.0820

0.20/-0.15



8. 'H and 3C Spectra of Key Compounds

1H NMR 500 MHz
Solvent: CDCl;

.........

7.56
754
—7.24
6.90
6.88
3.82
51
49
53
51
1.41
1.40
1.38

<7

Current Data Parameters

NAME  AMY-3-113-40Mo-keto-N2-
EXPNO 1

PROCNO 1

:
§

T
6 5 4 3 2

g e

200- "1
3.00>-
2.0%

2.0¢
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13C NMR: 125 MHz 2 8 51 5 2ge 8 28y o

Solvent: CDCl; ~I- T T\ ?- |~’= F‘:\l‘l-:/ﬁ t|5§ T i:i;i ='|-’
CGument Datn Parameters
MHAME  AMY-3-113-40Me-kelo=N2-Bu=-13C.fi
EXPNOD 1
PROGHNG i
F2 = Proces: rameters
gF 125 6728843 MMz
WOW EM
§58 0
LB 0.30 Mz
GE O
PC 1.08

o

o

1K

M-mm ‘ e pcai 'J. et
T T T T T | I | 1 I

260 240 220 200 160 120 100 80 60 40 20 ppm
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TH NMR: 400 MHz
Solvent: CDCls

335“““”§§§“§§§:Eggﬂ*“'“gﬂﬁaﬁﬁtzsﬂa‘%:ﬁ 2
il el g — T
RERoo 5o BIIFTIISISIIIAAAAIIANSIIIN
ol o i S o o i o L o o o o L L B L L L T -
Currant Data Paramators
HAME AMY-03-103
EXPNO 1
PROGNO 1
F2 - Acquisition Paramoters
Cale_ 2211122
Time 23,30
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG 2530
32TED
SOLVENT CDCi3
NS 13
DS o
SWH 610,256 Mz
FIDRES 0.155625 Hz
AQ 25550540 sac
RG 645
oW 78,000 usec
DE E.00 usec
TE 300.0 K 8]
D1 2.00000000 soc
TCD 1 Ph
======== CHANNEL 11
HUE1 1H
1 10.00 uzoe Mo
PL1 -2.40 dB
SFO1 400.1528010 MHz B
r
F2 = Processin, ramelers r
81 isau”
SF 400,15001 68 MHz
WDW EM
888 ]
LB 0.00 Hz
GB []
PC 1.00
| A
R R T [ R e T [ RS
10 9 8 7 6 5 4 3 2 1 ppm
=10 0=0=]] "]
=18 sl hil=]
=N
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..........

76.683
73.384

13C NMR:100 MHz
Solvent: CDCls

—186.514
139
134
130
129
129
127
126
126,
125,
122
77.317

/
/
\
<

Current Data Parameters
AMY-03-103

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20211122

Time 2333

INSTRUM |

PROBHD 5 mm DUL 13C-1

?gLPROO

655
SOLVENT CcDCI3
NS 845

s 0
SWH 22727273 Hz

FIDRES 0346791 Hz (o)
AQ 1.4417920 sec
22.000 usec

DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec N2

sec
DELTA 1.89999998 sec

1
T
samsssss CHANNEL 11 ssssssss \ J
NUC1 13C
P1 9.70 usec
PLY -0.50 dB
SFO1 100.6288660 M
NEL 12
CPOPRG[2 w;|n15
1
PCPD2 90.00 usec
-240d8

PLI2 15.10dB
PL13 18.10dB

SFO2 400.1516010 MHz

5] RRzaziased Baky
80 70
MMMMW

T I I 1 T I T 1 T I I s I | ik | bt 1 I T I Ll

I I
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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TH NMR:; 400MHz
Solvent: CDCl;

_-—T7.560
T~7.537
—7.240
_—6.897
T~6.874

EXPND 1
PROCHO 1

F2 - Aoquisition Parameters
Date 0221013
INSTRUM —

PROBHD bl'm'hlﬁrlc_1 13C=1
PULPROG 2q30
SOLVENT  CDCH

-IIIII CHAMNEL 1 sessssss
P1 10,00 usec

F2- l'ruc"rig‘{.\lunm

MeO

1

Me

3814

2110

36
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13C NMR; 100 MHz
Solvent: CDCl;

S 3 ] g 3 [N =1] -
g g 88 g FRe o g
DE-02-25
Current Data Parameters
NAME Diazo
EXPNO 2
PROCHOD 1
F2= uisition Paramabent
Dihm iy Ik
Time 2340
INSTRUM 8
PROBHD 5 mm DUL 13C-1
PULPROG
11%)
SOLVENT coc
NS 6
DS 1] O
W E2TETETI Hz
FIDRES 0.346781 Hz Me
AQ 1.4418420 soc
G 2050
ow 22,000 usoc
o e N:
o 200000000 sec MeO
d1 0LUO3000000 S0
DELTA 1.“;“! S04 1'
======== CHANNEL 11 ========
HUC1 130
P 9,70 usec
PL1 -0.50 dB
S5FO1 1006288650 MHz
==z===== CHANNEL 12 sz=zz===
CPDPRG2Z waltzlé
NUC2 L]
PCPDZ 000
PLZ =2.40 dB
PL12 151048
PL13 18.10 B
SF02 4001506010 MHz.
F2 = Processi ramelers
31 X2
SF 10061 77980 MHz
WDwW EM
B L]
LB 300 Hz
oB Q
PC 1.00 {

210 200 190

180 170

160 130

140

130 120

110 100 90

37

80

70

60

a0

40

30

20

ppm



IH NMR; 700 MHz
Solvent: CDCl;

Currant Dats Parsmalers
HAME  AMY-3-35-B-H.fid
EXPHO 1

PROCHO 1

F2 - Processl ramelers
I

SF 95 7431020 MHz

wow EM
538 L]
LB 030 Hz
GB o
PC 1.00

<4;m

— 4.805
4.318

4.298
4.288
—3.77

Fh

3a

0\
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13CNMR; 175 MHz
Solvent: CDCl3

%

~ ~ ~ - ~
3 3 8 §E88% 3 g g8
5 8 8 8888 ¢ s 8
- - - - - ~

Current P

NAME AMY-3-35-13C

EXPN

PROCNO 1

F2 - Processing ters

Sl 1310

SF 1759505421 MHz

WOwW EM

SS8 0

89 0.30 Hz

76.819

~— 55,268
— 14,256

T T 1 I T I T 1 T 1 T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80
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oo o0y §RRRAZEE 8 H G
NNV N/ N\\"%
- o)
mph
l ~o lCOZEt]
3a' |
; é '; I6 .'I; 4I 3 2 1I ppm

3 EIR @ L 8
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13CNMR; 125 MHz
Solvent: CDCl3

: g8 ® 3053388358 232 88 8
: 43 & IS ENSNNEE RRE 88 ]
Current Dats Parameters
NAME  AMY-3-30-B-13C.fid
EXPNO 1
PROCNO 1
F2 - Processi ameters
g‘F 1256728822 MHz
EM
SS8 0
L8 0.30 Hz
GB 0
PC 1.00
o)
Ph
- |
0 CO,Et
3a’
l }[ I | 7 J '
T YN S T ——
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NOE 3a°
Solvent CDCl;

AMY-3-30-B

Sample Name:
AMT-3-30-B

Data Collected omg
Varian-HHR-vimrs700

Archive diractory:

Sample directory:

FiaFile: PROTON
]

Pulse Fequence: PROTON TsZpall &

Solwent: odold
Data collected on: Aug 22 2022 O

Temp. 25.0 C / 298.1 K
Operator: peng |

Relax. dalay 3.000 sec .
Pulse 45.0 degraas O

Acg. time 2.%36 sec b
Wideh 11160.7 Hz

16 repatitions

CBEERVE H1, £%9.T431022 MH=
DATA PROCESEING

FT size 65536

Tetal tima 1 min 35 s

Irradiated

42
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NOE 3a°
Solvent CDCl;

AMY-3-30-B

Sample Name:
AMT -3-30-B
Data Collected ong
Varian-WHRE=vomes7 00
Archive diractory:

Sample directory:

- - b

FiaFile: PROTONH

-

Pulse Sequence: PROTON (s2pul) J
Solvent: odaoll h
Data collected on: Aug 22 2022 ﬁ

Temp. 25.0 C/ I98.1 K

dperator: peng O

Relax. dalay 3.000 sec Fh

Pulse 45.0 degraas

Acg. time 2.%36 sec I

Width 11160.7 Hz “n.o

16 repetitions

CBEERVE H1, £%9.T431022 MH= 0
3a' T

a
O._~ = Aiffected
b

DATA PROCESEING
FT size £5536
Tetal time 1 min 35 s

Irradiated
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NOE 3a’

Solvent CDCl;

AMY-3-30-B
Sample Hame:
AMT-3-30-B
Data Collected omg
Varian-HHR-vimrs700
Archive diractory:
Sample directery:
FiaFile: PROTONH

Pul #e Sequence: PR M (aZpul),

Solwent: g
Data collected on: Aug 22 2022

Temp. 25.0 C/ 298.1 K
Operator: peng

Relax. dalay 3.000 sec
Pulse 45.0 degraas

Acg. time 2.%36 sec

Wideh 11160.7 Hz

16 repatitions

CBEERVE H1, £%9.T431022 MH=
DATA PROCESEING

FT size 65536

Tetal tima 1 min 35 s

Affected

Irradiated

L

.83 -[m N ———— 0
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NOE 3a’

AMY-3-30-B

Sample Name:
AMT -3-30-B
Data Collected ong
Varian-WHRE=vomes7 00
Archive diractory:

Sample directory:
FiarFile: PROTON

Pul e Sequence: PROTUN (alpul)
Solwent: odclld
Data collected on: Aug 22 2022

Temp. 25.0 C/ 298.1 K
Operator: peng

Relax. dalay 3.000 sec
Pulse 45.0 degraas

Acg. time 2.%36 sec

Wideh 11160.7 Hz

16 repatitions
CBEERVE H1, £%9.T431022 MH=
DATA PROCESEING
FT size 65536
Tetal tima 1 min 35 s

o

Solvent CDCl;

MOE

d

Irradiated

o RO

|

Affected
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NOE 3a’

Solvent CDCl;

AMY-3-30-B
Sample Hame:
AMT-3-30-B
Data Collected omg
Varian-HHR-vimrs700
Archive diractory:
Sample directery:
FiaFile: PROTONH

Pul #a Sequence: PROTON (aZpul}

Solwent: odclld
Data collected on: Aug 22 2022

Temp. 25.0 C/ 298.1 K
Operator: peng

Relax. dalay 3.000 sec
Pulse 45.0 degraas

Acg. time 2.%36 sec

Wideh 11160.7 Hz

16 repatitions

CBEERVE H1, £%9.T431022 MH=
DATA PROCESEING

FT size 65536

Tetal tima 1 min 35 s

Irradiated

\ f
H
O

Affected

/

H9

i.82
=IO O
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NOE 3a’

Solvent: CDCl;

AMY-3-30-B

Sample Name:
AMT-3-30-B

Data Collected omg
Varian-HHR-vimrs700

Archive diractory:

Sample directory:

FiaFile: PROTON =

Pulse Fequence: PROTON (s2pul}
Solwent: odclld R
Data collected on: Aug 22 2022

Temp. 25.0 C / 298.1 K
Operator: peng

Relax. dalay 3.000 sec
Pulse 45.0 degraas

Acg. time 2.%36 sec

Wideh 11160.7 Hz

16 rapatitions

CBEERVE H1, £%9.T431022 MH=
DATA PROCESEING

FT size 65536

Tetal tima 1 min 35 s

-

Affected

Irradiated

HY

0. 56
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'H NMR; 700 MHz

SLLlE—

age'y
BEIT
BOEY
BIET

Saobvent: CDCl;

(
@]
o .rrl_%
L8
\O
— |
iz .mm
" =
i
mmmm .

A

ppm

LS0°2

= 000°}
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I3C NMR; 175 MHz
Solvent: CDCl;

197.531
— 183,396
—— 159.860

136,586
+ 134,455

129,800

128.506

128.259

127.845
— 113.865
— 93.564
/ 78.974

77.182
'§ 77.000

76.819
—— 68.150
— 55.298
— 14,249

%

Current Data lebﬂ'l
HAME AMY 338130
EXPHO a
PROCHNO 1

| L] | .

' m—

T rr—r— [ P pr—— e e R e e e RiAd haasasass o e .
210 200 130 180 170 160 150 140 130 120 110 100 90 80 VO 60 S0 40 30 20 ppm
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SLLE—

EIEY
£2EY
LEEY
(329

Legy——

1H NMR: 700 MHz
Solvent: CDCl;

95 T430856 MHz
EM
L]
030 Hz
o
1.00

F2 - Processl

NAME  AMY- 3—-4:;I-HIH
PROCHO
- M;gspammlm

Current Dats Paramaters
EXPHO

sl

BF
WO
538
LB
cB
PC

ppm
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I3C NMR; 175 MHz
Solvent: CDCl;

g o ?— & HEEIE o = o o -
a ki = @ © &n3ds o g E£B2:E 8 5
& a 2 53 AERE 2 P SERO® i -
- - - - - o - (=1} = F= i wy -
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IH NMR: 700 MHz 833338858 2 52RE & 5823
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I3C NMR; 175 MHz
Solvent: CDCl;
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13C NMR; 175 MHz
Solvent: CDCl;
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'H NMR; 700 MHz
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I3C NMR; 175 MHz
Solvent: CDCl;
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'H NMR; 700 MHz

Solvent: CDCl;
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13C NMR; 175 MHz

Solvent: CDCl;
2 3 o 482228853 page -
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Current Data Paramebers
HAME AMY-3-36-13C
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1H NMR: 700 MHz
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13C NMR; 175 MHz
Solvent: CDCl;
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IH NMR: 700 MHz
Solvent: CDCl;
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13C NMR; 175 MHz
Solvent: CDCl;
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IH NMR; 700 MHz

Solvent: CDCl;
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I3C NMR; 175 MHz
Solvent: CDCl;
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Current Data Paramebers
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EXPHO 3
FROCHD 1

Fa - Ptmntlmrgarmﬂm
Sl 1310

5F 1759505410 MHz
WD EM

L] | L[] | L

.

PR P A A B e MRS asaaastl o n
210 20 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

65



Lv8°0
[ 8
£€92°L
892’1
sLeL

0LL'E —

voTy
oLy
vey
[4: 144

989 ——

1H NMR: 700 MHz
Solvent: CDCls
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I3C NMR; 175 MHz

Solvent: CDCl;
=+ = -
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Currant Dals Paramalers
MHAME AMY-3-118
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F2 - Processing paramaters
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13C NMR; 175 MHz
Solvent: CDCl;
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Current Data Paramoters
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H NMR; 700 MHz
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I3C NMR; 175 MHz
Solvent: CDCl;
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Current Dala Parameters
MNAME AMY=3=58-13C
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13C NMR; 175 MHz
Solvent: CDCl;
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Current Data Parameters

NAME AMY-3-75-13C
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IH NMR; 700 MHz
Solvent: CDCl;s
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Current Dats Paramalters
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BCNMER; 175 MHz
Solvent: CDCl;
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I%F NMR; 500 MHz
Solvent: CDCl;

Currant Data Paramators
HAME  NouZ2 004101
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IH NMR; 700 MHz
Solvent CDCl;  $§
= P~

Current Dats Parsmaters
HAME  AMY-3=111=H.fid
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I3CNMR; 175 MHz
Solvent: CDCl;
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1H NMR: 700 MHz
Solvent: CDCl;

Currant Data Paramators
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I3CNMR; 175 MHz
Solvent: CDCl3
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Current Data Paramclers
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IH NMR: 700 MHz
Sotvent: CDClg

Currant Data Paramators
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B3CNMR; 175 MHz
Solvent: CDCl;
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Current Data Parameters
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'H NMR; 700 MHz
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I3C NMR; 175 MHz
Solvent: CDCl;
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H NMR: 700 MHz
Solvent: CDCl;
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13CNMR; 175 MHz
Solvent: CDCl3

——199.487

Current Data Parameters

NAME AMY-3-96~13C
EXPNO 3

PROCNO 1

F2 — Processing parameters
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WDW EM
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Sobkvent: CDClg

'H NMR; 700 MHz
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BCNMR; 175 MHz
Solvent: CDCl;
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Current Data Parameters
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IH NMR; 700 MHz
Solvent: CDCl;

Current Datn Pa
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13C NMR; 175 MHz
Solvent: CDCl;
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F2 = Processing parameters
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Sobvent: CDCly

'H NMR; 500 MHz
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13C NMR; 125 MHz

Solvent: CDCl;
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Current Data Parameters
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oLLE—
SLLY
B_EHlV
Lz

oLgr—

14 NMR: 500 MHz
Solvent CDCls

NAME  AMY- 3—111&1H.I'Id
ramelers
22788

PROCHO

Current Dats Paramalers

F2 - Processl

EXPHO

LI

il
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3CNMR; 125 MHz

Solvent: CDClg

8 3 8 8RBT R o .
P i @ ~o@@ow M - =
o uwy 00 NN -
- - - Ll o I ~— 3 g r:

Current Dats Parsmstsrs

HAME  AMY-3-198-13C.fid

EXPMO 1

PROCHNO 1

F2 « Processin rameters
15 5594
SF 125.5679640 MHz

76.75
73.48
—55.25
—22.04

—10.10

S

WoW EM

558 o

e

PC 1.00 D

S I N

T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
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IH NMR; 700 MHz
Solvent: CDCl;

Currant Data Paramators
MAME  AMY-3-131=H.fid
1

PROCHD 1

Ph

rrrrrrrTrrTTTTT™

0.

23
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13CNMR; 175 MHz
Solvent: CDCl3

8 8 3 3=-38&8&2 R o
5@ gggges ? I ErRes
] | | |

—55.25
~——30.55
——18.78

——13.56

Current Data Parameters
IAME AMY-3-200-13C

EXPNO 3

PROCNO 1

F2 - Proces ;m

CEm o |

L8 0.30 Hz ) o
GB 0
PC 1.00
(0]
Ph \
[0} o/\/\
N | R
. s —
T T T T T T T T T T T T T T T ‘ T T T |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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IH NMR; 500 MHz
Solvent: CDCl5

Current Dats Paramalters
NAME  AMY-3-196-TH.fid
XPHD 1

E

PROCHO 1

F2 - Processl ramelers
s aaTes

SF 495 7727648 MHz

3853R8E3UCRRRES5858

WowW EM
538 L]
LB 0,30 Mz
GE o
PC 1.00
A , J_;]UU'U‘LL .
= — - - S — e —
9 8 5 4 3 ppm
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Solvent: CDCls

13CNMR; 125 MHz

3 5 e s 3883 & T 3Izgse 3 23582
-] % SR feN9 T : Bk B0 ]
AR R A £ 2 S /- S VA )
Current Data Parameters
NAME  AMY-3-196-13C.fid
EXPNO 1
PROCNO 1
F2- ameters
g‘F 1256679648 MHz
wDow EM
B o f q
6B ) O
PC 1.00
oy, )
0" o
—
o af
I T T T T T T 1 T T T T T 1 T I T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 ppm
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1 _ el ) o = oW & ] o oy
HNMR. S00MHz 28558838 nnaaa8s § 8 K 5
Solvent: CDCl5 Wﬂ T -ir T -
Current Dala Parameiers
MAME AMY-3-200-1H.5d
EXPHO 1
PROCHO 1
g'm.ﬁwnm
BF 485 TT2T651 MHz
wow EM
538 (1]
LE 0,30 Mz
GB o
FC 1.00
@]
Ph \
0 o"\©
o,
O ag
. A K h A,
- N — S B R —— ——
9 7 6 5 3 2 1 ppm
ﬁrﬁ'ﬂ' o (=] ﬁ
et b = (= -
ol |y | o ~-— [+]
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B3CNMR; 125 MHz

Solvent: CDCl;
w
B = 2 BIFUBHAEGR gw
[ =g 3 =] R 1S
o wy Lot I L I T I T Fm
- - - - =

——94.70
79.85
77.25

73.14
—55.24

Current Data Parameters

EXPHD 1
PROCND 1
;2 Processi rametens
SF 12506575663 MHz
WO EM
8 omH
GB ] O
PC 100
Ph 'L
al
_
(0] 4g
e e et
T T T T T T T T T I T T T T I T T | T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pPpm
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IH NMR: 700 Mz
— & w (2] = LY
Sobent CDC, 28 $3ISIES
B MEMNNNG®

4.802
477
4.762
4.754

4.745
4,736
—3.776
587

458

453

449

444

Current Dats Paramaters
MNAME  AMY-3-53-H.fid
EXPHO 3
PROCHO 1

F2 - Processl ramelers
s Bs

SF 95 7431028 MHz

G368 l‘f“
LB 0,30 Hz
e o O;N

PC 1.00
2§
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13C NMR; 175 MHz
Solvent: CDCl;

— 196.397

Current Data Pardmters
HAME AMY-3-53-130
EEPNOD 3
PROCHD 1

;2 - Proceasing paramabirs
BF 1759505415 MHz
WOW EM

558 o
LB D30 He
GB a

PG 1.00

— 182773

——160.077

— 14T .676

—145.022

129.411
128,330

A

- 127.048
Te—123.481

— 114.077

——92.636
79.257

77.402
77182

77.000

76.818

—55.317

T T T
210 200 190

180

170

160

150

140 130

T

120

110 100

102

90

T

80

70

&0



TH NMR: 400 MHz
Solvent: CDCl;

7.953
7.952
7.934
7.929
7.572
7.555
7.553
7.523
7.518
7.513
7.503
7.

7.482
744
7.435
7.429
7417
7.413
7.362
7.355

T —I | s

DB-02-02

Current Data Farameters
HAME DBE-02-02
EXPNG 3
PROCNG 1
F2 - Acquisition Parameters
Date_ 20211008
1031

INSTRUM :E-ct
PROBHD 5 mm DUL 136-1

ULPROG 330

327D
SOLVENT wcn-cn

ssssmmes CHANNEL 11 snsssesm
HUci iH

Lol 10.00 usec

PL1 ~2.40 dB

SFO1 4001528010 MHz

F2 - Processi rarmbers

si i

EF 400.1500186 MHz

WDW EM
358 0

LB  OHz

GE

PC 1.00

7.349

7.335

7.331

7.322

7.320
7.314
7.310
7.302
7.240
6.877
6.873
6.860
6.856
6.079
3.772

11 10 9 8 7

\
ol =l=rledlea] |ed
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13C NMR; 100 MHz
Solvent: CDCl;

g 3 3 SUSRRRENES g 3 rRs 3
R Sy R R
DE-02-02-DEPT
‘Currend Data Paramot
NAME =
EXPHO
PROCHO 1

F2 - Acquisition Paramelers
Date S 1008

Tiieree 10.35
INSTRUM IB¢G1.
PROBHD 5 mm DUL 138-1
'qumm 30
SOLVENT CDECI3

N5 1

FIDRES BU34ETE1 He
AD 14417820 soc
2050

W 22.000 usec

DE .00 usoc

TE 300.0 K
2.00000000 5
0LO3000000 sec

ssssssss CHAMNEL f1 sssassss

HUCH 13¢

P B9.70 uses

PL1 -10,50 di
SFO1 100,6288660 MHz
=== CHANNEL {2 ===————=
CPOPRG[2 waltz16
NUC2 1H

PCPD2 90,00 usec
PL2 =240 dB
PL12 15.10 dB
PL13 18.10 dB

F2 - Processi rameters
3

210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 ppm

104



'H NMR; 700 MHz

Sobvent: CDCly

Currant Data Paramators
AMY=3=175=H.fid
1
1

MHAME
EXPHO
PROCHD

EM

E59. 7441520 MHz
0.30 Hz
1.00

F2- Pruu;slwrlmm

558 0
LB
GE

Bl
EF
WDW

PC

Ph
Ph

A

L)
:

ppm

4

(=]
£
[ ]
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3CNMR; 175 MHz

Solvent: CDCI GEIRISAACLS @ wgNg ©
elvent €OCL CEEEEENE R S FRes & s
Current Dasa Parameters l\] Il NW | W | |
NAME AMY=3-175-13C
EXPNO 3
PROCNG 1
E"E? - an.m;;r;%l'f“?-Jl‘lcmn l ‘
SF 1759532218 MHz
WDW EM
LB 0,30 He ] ‘
GB 0
PC 1.00
e - ' —
H
ph 4 OH
Ph%
o
5
T T T T T : T | T T | T | T T T T | |
190 180 170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 20 ppm
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IH NMR; 500 MHz
Solvent: CDCl;

7.386
7.375
7.304
7.286
7.240
7.233

7.315

=\

Currant Data Paramators
MAME  AMY-3=118=1H.lid
1

PROCHD 1

—5.486

2.359
2.353
——1.543
—1.23
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L3C NMR; 125 MHz
Solvent: CDCl;

77.00

76.75
17.02

—202.1

—189.02

—103.31
92.32
77.25

<

Current Data Paramebers
HAME AW—S—:IS—!SG.H

PROCND 1
;l? = Prosodsl AFE
BF  N25.6T2ENID MMz
WOW EM
Ega * asom
G o O
PC 1.00
Ph |
0]
cl 6

M

L s Lt M e R e I s Bt T L S
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm
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HNMR; 700 MHz

Solvent: CDCl;

1
ramelers

EM
L]
0,30 Hz
o
1.00

HNAME AHY—B—I;D—B-H.IH
&85 7431030 MHz

EXPHO

Current Data Paramelers
PROCHO

F2 - Processl

Sl

5F
WO
538
LB
GB
PC

.

Ml

1.5

25

ppm

1.0

-
2.0
qj
=]
e

DT
~
L]

f

I

-
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I3CNMR; 175 MHz
Solvent: CDCls 55823388 NS80Y

——90.92
77.18
77.00

<

76.82

76.28
~—65.12
—33.42

20.

Current Data Parameters
NAME AMY-3-179-8-13C
EXPNO 3

PROCNO 1
F2 - Proces rometers

si T30t

SF 175,9505437 MHz

wow ﬂE“ l

[T

GB 0
PC 1.00 > 3

[’

T T I T I T I T 1 I T T 1 I T | T I I 1

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

L
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%W

[ s 0]
7S 8
[N A

H NMR: 700 MHz
Solvent: CDCl;

=

g i
i2.- 8.8 ¢
37 FEeges
i
mmmm Sa588asy

L

ppm

”I '.\|..
”2.Jo=u

g

. =00°L

=<z0'L

[ Ny
Lo <00°L
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13C NMR; 175 MHz

28288333 2 2ggw o ~ ~
Sohres CDC, 388298 8N88RY 8 z8&S = 5 %
R RV Pl
Current Data Parameters
NAME Amy-3-179-A-13C
EXPNO 3
PROCNO 1
S| 131072
SF 175.9505454 MMz l
L8 0.30 Mz )
GB 0 - -
PC 1.00
H, OH
)
/©\\ ’
7b
2 T l !
T T I T 1 T T T 1 I T T 1 T T | I T I 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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TH NMR: 500 MHz
Solvent: CDCl;

goer-w
RN
A

currlm Data Parami
AMY-3 -'!ﬂ-l-B‘l-lHJld
1

PROCHD 1

$§5248
el ol ol ol ol

'."'.0?'0

§385555835588% R %
P P P P P P o P D D D D DD L] -
e | |
Ph N’Ph
- /@ H Ph
(8]
8a
............ R ———
5 ppm

r’fffﬁ“‘% @
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BCNMR: 175 MHz
Solvent: CDCl;

............... o
[

Current Diata Parameters

—167.33

—158.86
137
137
134
132
129
128
128
128
128
127
127
126
124
17
114
7718
77.00

7175
——B7.34
—55.30

F2 = Processing parumeicrs
a 5

5l 130072

5F 175 5549808 MH.
WW EM

55B 0

LB M)

GE 0

LS LoD

T | T T T T T

T T T | |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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TH NMR; 500 MHz
Solvent: CDCl;

TS\ | |
Current Data Paramalors
MAME  AMY=3=204=MA=1H.ld
EXPHO 1
PROCHD 1
F2 - Process ramelers
&F 359 TTAMG40 MMz
5358 e
‘I:.fn 030 He
PC 1.00
ph. N
E 8h
...... —_ —— e e ————
9 8 7 5 ppm
e \
g8 @ 2
ol = wioy | - (4]
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13C NMR; 175 MHz

Sofvent. CDCl 3 & 35E8ERBTRRRENY egups 8
 § 3h3SRANRSNNAALS REEr &

grasereme | TRSNEEE N/

EXPNO 3

PROCNO 1

l‘ Processing parameters
1310 El“’

\l 1759549774 Ml
wWDw ™M

SSB 0

B 03011z

Gy 0

Ph
Ph
AT
© 8b
o <osctir - e e R RSt S tevcm:

| M\. |

T I T T T I | bkl | T T | T I T I I I I T I I 1

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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'H NMR; 500 MHz

Solvent: CDCl; Bt e @ - 0 - o
89355838335383 g3 g
i

Current Dals Paramalors
HAME AMY-3-209-1H.fid
EXPHO 1
PROCNO 1
FZ = Procossi rmeters
S s TrnzMi
WDW EM
SSB 0
LB 030 Hz
GB L]
PC 1.00
Ph
0
~o O._Ph
Bc
i - JI—
""""" I g I el = LT | o e e [ b e e g e b R i [ S e [ ¥ i
9 8 7 6 4 3 2

10.19™—
218/
2.00 =
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13C NMR; 125 MHz
Solvent: CDCl5

8 & H888RB532°-7% wgw o0 ey

E 2 SO3INSNEENE KRS 8 g8
ik ]SS\ NV
PROCHND 1
FZ - Processi ramelers
?F 1&‘.“”?’2“&
e e
hlé o 0.30 Hz
PC 1.00

Ph
0
~o O._Ph
Be
T T T T T I T T I
220 200 180 160 140 120 100 80 60
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