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1. General Information

'H and C NMR spectra were recorded on Varian instrument (400 MHz) and
(100 MHz), The following abbreviations (or combinations thereof) were used to
explain multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, b
= broad, a = apparent. Coupling constants, J were reported in Hertz unit (Hz).
Preparative TLC was performed on TLC plate, Analytical thin layer chromatography
was performed on 10-25um silica gel GF254, visualization was carried out with UV
light. Flash column chromatography was performed with SiO, (Silicycle Silica Gel
(200-300 mesh)). Unless otherwise stated, all reagents and solvents were purchased

from commercial suppliers and used without further purification.

2. Typical Procedure for Preparation of Enamino Amide 1a

o 0 NH,0Ac Q NH

PhHNJ\/U\ CH4OH, 50 °C PhHNM
The mixture of 3-oxo-N-phenylbutanamide (5 mmol), and NH4OAc (20 mmol)
was stirred in methanol (CH3OH, 15 mL) at 50 °C for 24 hours. After completion of
the reaction (detected by TLC), ammonium hydroxide (2 N) was dropwise via

addition funnel. Then, the product was filtered, washed with 1:1 MeOH/water and

dried. The desired enamino amides 1a was obtained in 95% isolated yield.
3. Typical Procedure for Preparation of Enamino Amides 1b-1j and 1ea-les

R2
6o O TBAB (5 mol %) O HN"
+ R2NH
R 2 HoO,rt RIS g

Amine (5 mmol) was added to a suspension of 1,3-dicarbonyl compounds (5
mmol) and TBAB (0.25 mmol) in water (10 mL) at room temperature. The resulting
mixture was stirred at room temperature for 12 h, then filtered, washed with water (3
x 30 mL), and dried in vacuo to afford corresponding enamino amides 1b-1j and

lea-les.
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(a) Rakshit, S.; Patureau, F. W.; Glorius, F. J. Am. Chem. Soc. 2010, 132, 9585.
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4. Typical Procedure for Synthesis of Pyrrolin-4-ones

o 0
.R? 3
O HN Cu(TFA), (2.5 mol % 1 R
2 S (TFA) ( 0 ROTNRY
R R TBHP, O, (1 atm) R3” N
TFA, CH5CN, 80 °C Rz ©

Enamino amides 1 (0.4 mmol), Cu(TFA); (2.5 mol %, 2.9 mg), TBHP (0.25 equiv,
13.0 mg), TFA (0.5 equiv, 22.8 mg), and CH3;CN (3 mL) was charged in a 25 mL
round bottom flask. Then, the flask was evacuated and back-filled with O, (3-times,
balloon) and stirred at 80 °C. When the reaction was completed (detected by TLC),
the mixture was cooled to room temperature. The reaction was quenched with H,O
(10 mL) and extracted with EtOAc (3 x 10 mL). The combined organic layers were
dried over anhydrous Na,SO4 and then evaporated in vacuo. The residue was purified
by column chromatography on silica gel to afford the corresponding pyrrolin-4-ones 2

with hexane/ethyl acetate as the eluent.

5. Spectroscopic Data for Products

O
HN (0]
. H
N
H 0o
2a

2a: '"H NMR (CDCls, 400 MHz): & = 9.92 (s, 1 H), 9.48 (s, 1 H), 9.14 (s, 1 H),
7.65-7.63 (d, J = 8.0 Hz, 2 H), 7.58-7.56 (d, J = 8.0 Hz, 2 H), 7.38-7.30 (m, 4 H),
7.20-7.16 (t, J = 8.0 Hz, 1 H), 7.09-7.05 (t, J = 8.0 Hz, 1 H), 2.75 (s, 3 H), 1.77 (s, 3
H); *C NMR (CDCls, 100 MHz): § = 196.0, 181.7, 164.8, 161.6, 138.4, 136.5, 129.1,
128.9, 125.4, 123.6, 120.2, 120.0, 70.3, 25.1, 17.5. HRMS Calcd (ESI) m/z for
C20H1sN3NaO;: [M+Na]*372.1319, found: 372.1323.
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2b: "H NMR (CDCls, 400 MHz): & = 10.11 (s, 1 H), 9.28 (s, 1 H), 7.63-7.61 (d, J =
8.0 Hz, 2 H), 7.55-7.53 (d, J = 8.0 Hz, 2 H), 7.35-7.28 (m, 4 H), 7.15-7.11 (t, J = 8.0
Hz, 1 H), 7.07-7.03 (t, J = 8.0 Hz, 1 H), 3.44 (s, 3 H), 2.79 (s, 3 H), 1.75 (s, 3 H); °C
NMR (CDCls, 100 MHz): & = 194.5, 180.8, 163.7, 161.6, 138.5, 136.9, 128.9, 128.7,
124.8, 123.3, 120.0, 119.9, 102.1, 74.0, 31.3, 22.2, 14.4. HRMS Calcd (ESI) m/z for
C,1H,1N3NaOs: [M+Na]+386.1475, found: 386.1464.

O
HN O H
Joic
N
(_©
2c

2¢c: "H NMR (CDCls, 400 MHz): & = 10.12 (s, 1 H), 9.24 (s, 1 H), 7.63-7.61 (d, J =
8.0 Hz, 2 H), 7.55-7.53 (d, J = 8.0 Hz, 2 H), 7.33-7.26 (m, 4 H), 7.15-7.11 (t, J = 8.0
Hz, 1 H), 7.07-7.03 (t, J = 8.0 Hz, 1 H), 4.06-3.89 (m, 2 H), 2.82 (s, 3 H), 1.78 (s, 3
H), 1.37-1.34 (t, J = 8.0 Hz, 3 H); °C NMR (CDCl;, 100 MHz): & = 194.2, 180.8,
163.6, 161.7, 138.5, 136.9, 128.9, 128.7, 124.8, 123.3, 120.0, 119.9, 102.4, 74.6, 40.1,
22.8, 15.5, 14.8. HRMS Calcd (ESI) m/z for C;,H4N303: [M+ H]+378.1812, found:
378.1799.

O
HN O H
N
2d

Ph O

2d: 'H NMR (CDCls, 400 MHz): & = 10.16 (s, 1 H), 8.91 (s, 1 H), 7.62-7.60 (d, J =
8.0 Hz, 2 H), 7.55-7.53 (d, J = 8.0 Hz, 2 H), 7.46-7.45 (d, J = 4.0 Hz, 3 H), 7.37-7.36
(m, 2 H), 7.34-7.26 (m, 4 H), 7.14-7.11 (t, J = 8.0 Hz, 1 H), 7.08-7.04 (t, J = 8.0 Hz, 1
H), 2.56 (s, 3 H), 1.73 (s, 3 H); *C NMR (CDCls, 100 MHz): § = 195.2, 182.5, 163.2,
161.5, 138.4, 137.0, 135.6, 129.6, 129.5, 129.5, 128.9, 124.8, 123.5, 120.3, 120.0,
103.5, 22.1, 16.4. HRMS Calcd (ESI) m/z for CasH23N3NaOs: [M+Na]™ 448.1632,
found: 448.1640.
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2e: 'H NMR (CDCls, 400 MHz): & = 10.15 (s, 1 H), 9.22 (s, | H), 7.64-7.62 (d, J =
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8.0 Hz, 2 H), 7.56-7.54 (d, J = 8.0 Hz, 2 H), 7.31-7.22 (m, 8 H), 7.16-7.14 (m, J = 8.0
Hz, 3 H), 7.08-7.04 (t, J = 8.0 Hz, 1 H), 5.31-5.21 (m, 2 H), 2.71 (s, 3 H), 1.70 (s, 3
H); °C NMR (CDCls;, 100 MHz): § = 194.5, 182.2, 163.8, 161.5, 138.4, 136.8, 135.9,
126.8, 125.8, 124.8, 123.4, 120.0, 119.9, 102.8, 74.7, 48.7, 22.4, 15.5. HRMS Calcd
(ESI) m/z for C27H26N303Z [M+Na]+ 4401969, found: 440.1985.

HN O/

H
I3 N
)
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2f

2f: '"H NMR (CDCls, 400 MHz): & = 10.28 (s, 1 H), 9.42 (s, 1 H), 7.68-7.66 (d, J =
8.0 Hz, 2 H), 7.54-7.52 (d, J = 8.0 Hz, 2 H), 7.34-7.30 (m, 9 H), 7.15-7.12 (t, J = 8.0
Hz, 1 H), 7.09-7.05 (t, J = 8.0 Hz, 1 H), 5.41-5.37 (d, J = 16.4 Hz, 1 H), 5.09-5.05 (d,
J=16.8 Hz, 1 H), 3.22-3.13 (m, 2 H), 2.31-2.26 (m, 2 H), 1.21-1.17 (t, J = 8.0 Hz, 3
H), 0.82-0.79 (t, J = 8.0 Hz, 3 H); °C NMR (CDCls, 100 MHz): & = 194.6, 188.0,
163.4, 160.9, 138.6, 136.8, 136.1, 129.0, 128.9, 128.8, 127.8, 126.7, 124.8, 123.4,
120.1, 120.0, 103.5, 78.5, 48.7, 30.5, 22.0, 11.8, 7.7. HRMS Calcd (ESI) m/z for
C29H29N3Na03: [M+Na]+ 4902101, found: 490.2121.

2g: 'H NMR (CDCls, 400 MHz): & = 10.28 (s, 1 H), 9.37 (s, 1 H), 7.66-7.64 (d, J =
8.0 Hz, 2 H), 7.54-7.52 (d, J = 8.0 Hz, 2 H), 7.33-7.29 (m, 9 H), 7.14-7.11 (m, 1 H),
7.07-7.05 (m, 1 H), 5.39-5.35 (d, J = 16.0 Hz, 1 H), 5.13-5.09 (d, J =16.0 Hz, 1 H),
3.32-3.25 (m, 1 H), 3.00-2.96 (m, 1 H), 2.14-2.10 (m, 2 H), 1.73 (m, 2 H), 1.58-1.54
(m, 2 H), 0.97-0.93 (t, J = 8.0 Hz, 3 H), 0.70-0.66 (t, J = 8.0 Hz, 3 H); °C NMR
(CDCl3, 100 MHz): 6 = 194.6, 186.3, 163.5, 161.0, 138.5, 136.8, 136.0, 128.9, 128.8,
128.8, 127.9, 126.8, 124.8, 123.3, 120.0, 120.0, 103.4, 78.4, 48.8, 38.8, 30.3, 21.5,
16.6, 14.4, 13.4. HRMS Caled (ESI) m/z for C3;H33N3NaO;: [M+Na]™ 518.2414,
found: 518.2420.

o)
O

I\
N
Bn O

2h

2h: '"H NMR (CDCls, 400 MHz): & = 7.39-7.32 (m, 3 H), 7.13-7.11 (d, J = 8.0 Hz, 2
H), 5.01-4.96 (d, J = 20.0 Hz, 1 H), 4.46-4.42 (s, = 16.0 Hz, 1 H), 2.67 (s, 3 H), 2.45
(s, 3 H), 2.24 (s, 3 H), 1.58 (s, 3 H); °C NMR (CDCls, 100 MHz): 5 = 199.6, 193.8,
191,3, 181.9, 135.2, 129.2, 128.2, 126.2, 109.9, 83.3, 48.4, 30.1, 24.9, 18.6, 15.7.

~-S5--



HRMS Calcd (ESI) m/z for C;7H;oKNO;: [M+K]" 326.1364, found: 326.1368.
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2ea: '"H NMR (CDCls, 400 MHz): 8 = 10.10 (s, 1 H), 9.26 (s, 1 H), 8.23-8.21 (d, J =
8.0 Hz, 1 H), 7.87-7.85 (d, J = 8.0 Hz, 1 H), 7.39-7.36 (t, J = 8.0 Hz, 2 H), 7.32-7.29
(t, J = 8.0 Hz, 1 H), 7.24-7.19 (m, 6 H), 7.10-7.06 (t, 1 H), 7.03-6.99 (t, J = 8.0 Hz, 1
H), 5.39-5.26 (m, 2 H), 2.75 (s, 3 H), 2.40 (s, 3 H), 2.34 (s, 3 H), 1.76 (s, 3 H); °C
NMR (CDCls, 100 MHz): & = 195.1, 182.2, 164.1, 161.5, 136.9, 136.0, 134.9, 130.6,
130.2, 129.0, 128.8, 127.8, 127.4, 126.6, 126.6, 125.9, 125.3, 123.5, 121.9, 121.4,
103.2, 74.6, 48.8, 22.8, 18.1, 17.6, 15.6. HRMS Calcd (ESI) m/z for CasH3oN;0;:
[M+ H]" 468.2282, found: 468.2261.

@ﬁm@

2eb: '"H NMR (CDCls, 400 MHz): & = 10.10 (s, 1 H), 9.16 (s, 1 H), 7.38 (s, 1 H),
7.43-7.35 (m, 6 H), 7.32-7.28 (m, 4 H), 7.24-7.20 (d, J = 8.0 Hz, 1 H), 7.17-7.15 (d, J
= 8.0 Hz, 1 H), 5.35-5.23 (m, 2 H), 2.73 (s, 3 H), 2.34 (s, 6 H), 1.71 (s, 3 H); °C
NMR (CDCls, 100 MHz): § = 194.6, 182.2, 163.9, 161.5, 139.0, 138.6, 138.4, 136.7,
135.9, 129.0, 128.8, 128.6, 127.8, 125.8, 125.7, 124.2, 120.6, 120.6, 117.1, 117.0,
102.9, 74.6, 48.8, 22.5, 21.5, 21.4, 15.6. HRMS Calcd (ESI) m/z for CyoHgN3NaOs:
[M+Na]"490.2101, found: 490.2109.
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o
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2ec: 'H NMR (CDCls, 400 MHz): 8 = 10.09 (s, 1 H), 9.15 (s, 1 H), 7.53-7.51 (d, J =
8.0 Hz, 2 H), 7.44-7.42 (d, J = 8.0 Hz, 2 H), 7.36-7.32 (m, 2 H), 7.30-7.26 (m, 1 H),
7.15-7.10 (m, 6 H), 5.29-5.18 (m, 2 H), 2.70 (s, 3 H), 2.30 (s, 6 H), 1.69 (s, 3 H); °C
NMR (CDCls, 100 MHz): & = 194.6, 182.1, 163.7, 161.4, 135.9, 135.9, 134.5, 134.3,
132.8, 129.4, 129.2, 128.9, 127.7, 125.8, 120.0, 119.9, 102.8, 74.6, 48.7, 22.4, 20.8,
20.8, 15.4. HRMS Caled (ESI) m/z for CaoHzN3Os: [M+H]' 468.2282, found:
468.2263.
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2ed: 'H NMR (CDCls, 400 MHz): § = 10.05 (s, 1 H), 9.17 (s, 1 H), 8.09-8.07 (d, J =
8.0 Hz, 1 H), 7.71-7.69 (d, J = 8.0 Hz, 1 H), 7.39-7.35 (t, J = 8.0 Hz, 2 H), 7.32-7.30
(t, J=18.0 Hz, 1 H), 7.20-7.18 (d, J = 8.0 Hz, 2 H), 7.02 (s, 4 H), 5.37-5.24 (m, 2 H),
2.74 (s, 3 H), 2.37 (s, 3 H), 2.29 (s, 9 H), 1.75 (s, 3 H); *C NMR (CDCls, 100 MHz):
§=195.1, 182.0, 164.0, 161.5, 136.0, 134.9, 134.2, 132.9, 132.2, 131.2, 130.8, 128.9,
127.7, 127.4, 127.1, 126.9, 125.9, 122.0, 121.4, 103.1, 74.6, 48.7, 22.7, 20.7, 20.7,
18.0, 17.4, 15.4. HRMS Calcd (ESI) m/z for C3;H34N30s3: [MJrH]+ 496.2595, found:
496.2586.

H O
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2ee: 'H NMR (CDCls, 400 MHz): & = 9.55 (s, 1 H), 8.74 (s, 1 H), 7.39-7.36 (m, 2 H),
7.32-7.30 (m, 1 H), 7.24-7.19 (m, 2 H), 7.08-7.05 (m, 6 H), 5.26-5.22 (m, 2 H), 2.71
(s, 3 H), 2.28 (s, 6 H), 2.18 (s, 6 H), 1.80 (s, 3 H); *C NMR (CDCl;, 100 MHz): § =
194.9, 182.3, 164.5, 161.7, 136.0, 135.3, 134.9, 134.4, 132.8, 129.0, 128.2, 127.9,
127.7, 127.4, 126.6, 126.0, 102.5, 75.1, 48.9, 22.3, 18.1, 15.3. HRMS Calcd (ESI) m/z
for C3;H34N305: [MJrH]+ 496.2595, found: 496.2601.

BnOQ

2ef: '"H NMR (CDCls, 400 MHz): & = 10.05 (s, 1 H), 9.10 (s, 1 H), 7.45 (s, 1 H),
7.37-7.27 (m, 6 H), 7.16-7.14 (d, J = 8.0 Hz, 2 H), 7.09-7.05 (t, J = 8.0 Hz, 2 H),
5.33-5.21 (m, 2 H), 2.72 (s, 3 H), 2.24 (s, 6 H), 2.21 (s, 6 H), 1.69 (s, 3 H); °C NMR
(CDCls, 100 MHz): & = 194.6, 182.0, 163.7, 161.4, 137.2, 136.9, 136.2, 136.0, 134.5,
133.2, 133.2, 131.6, 129.9, 129.7, 129.0, 127.7, 125.8, 121.2, 117.5, 117.4, 102.9,
74.6,48.7,22.4,19.8, 19.8, 19.1, 19.1, 15.5. HRMS Calcd (ESI) m/z for C3;H34N305:
[M+H]" 496.2595, found: 496.2603.

0
MeO O MeO
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2eg: '"H NMR (CDCls, 400 MHz): & = 10.59 (s, 1 H), 9.57 (s, 1 H), 7.50-8.48 (d, J =
8.0 Hz, 1 H), 8.21-8.19 (d, J = 8.0 Hz, 1 H), 7.37-7.33 (t, J = 8.0 Hz, 2 H), 7.28-7.25
(t, J=8.0 Hz, 1 H), 7.17-7.16 (d, J = 4.0 Hz, 2 H), 7.09-7.05 (m, 1 H), 7.02-6.99 (m,
1 H), 6.96-6.94 (m, 2 H), 6.90-6.88 (m, 2 H), 5.23 (s, 2 H), 3.96-3.93 (s, 6 H), 2.74 (s,
3 H), 1.72 (s, 3 H); °C NMR (CDCl;, 100 MHz): & = 194.4, 181.8, 163.7, 161.7,
148.7, 148.4, 136.0, 128.9, 128.5, 128.4, 127.6, 126.7, 125.8, 124.5, 122.8, 120.7,
120.0, 119.9, 110.3, 110.0, 103.2, 75.0, 55.8, 55.8, 48.6, 22.0, 15.3. HRMS Calcd
(ESI) m/z for C9H30N30s: [M+H]" 500.2180, found: 500.2169.

2eh: 'H NMR (CDCls, 400 MHz): § = 10.01 (s, 1 H), 9.08 (s, 1 H), 7.55-7.52 (d, J =
12.0 Hz, 2 H), 7.45-7.43 (d, J = 8.0 Hz, 2 H), 7.38-7.34 (t, J = 8.0 Hz, 2 H), 7.32-7.26
(m, 1 H), 7.17-7.15 (d, J = 8.0 Hz, 2 H), 6.87-6.86 (d, J = 4.0 Hz, 4 H), 5.34-5.22 (m,
2 H), 3.79 (s, 6 H), 2.72 (s, 3 H), 1.70 (s, 3 H); °*C NMR (CDCl;, 100 MHz): § =
194.7, 182.1, 163.7, 161.5, 156.7, 155.8, 136.0, 131.6, 129.0, 127.8, 125.9, 121.8,
121.7, 114.1, 113.9, 102.8, 74.5, 55.4, 48.7, 22.5, 15.5. HRMS Calcd (ESI) m/z for
Ca9H30N305: [M+H]" 500.2180, found: 500.2153.
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2ei: '"H NMR (CDCls, 400 MHz): & = 10.05 (s, 1 H), 9.06 (s, 1 H), 7.41 (s, 1 H),
7.37-7.35 (d, J=8.0 Hz, 1 H), 7.32-7.31 (d, J =4.0 Hz, 1 H), 7.25 (s, 2 H), 7.17-7.15
(d, J=8.0 Hz, 2 H), 7.07-7.05 (d, J = 8.0 Hz, 1 H), 7.01-7.00 (d, J = 4.0 Hz, 1 H),
6.83-6.81 (d, J=8.0 Hz, 2 H), 5.37-5.24 (m, 2 H), 3.89 (s, 6 H), 3.86 (s, 6 H), 2.74 (s,
3 H), 1.72 (s, 3 H); °C NMR (CDCl;, 100 MHz): & = 194.7, 182.1, 163.6, 161.4,
148.9, 148.8, 146.2, 145.1, 1359, 132.1, 130.3, 129.0, 127.8, 125.8, 112.1, 111.8,
111.2,111.1, 104.7, 104.6, 102.9, 74.6, 56.0, 55.9, 55.8, 48.7, 29.6, 22.4, 15.5. HRMS
Calcd (ESI) m/z for C3;H33N3NaO7: [M+Na] 582.2211, found: 582.2223.

2ej: 'H NMR (CDCls, 400 MHz): & = 10.09 (s, 1 H), 9.19 (s, 1 H), 7.60-7.57 (m, 2 H),
7.52-7.49 (m, 2 H), 7.39-7.31 (m, 3 H), 7.17-7.16 (d, J = 4.0 Hz, 2 H), 7.05-6.98 (m, 4
H), 5.33-5.23 (m, 2 H), 2.72 (s, 3 H), 1.71 (s, 3 H); >C NMR (CDCl;, 100 MHz): § =
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194.6, 182.3, 163.8, 161.4, 160.8, 160.0, 158.3, 157.6, 135.8, 134.5, 134.5, 132.9,
132.8, 129.1, 125.8, 121.8, 121.8, 121.6, 121.5, 115.8, 115.5, 115.5, 115.2, 102.7,
74.6, 48.8, 22.5, 15.5.HRMS Calcd (ESI) m/z for CrH»FaNaN;Os: [M+Na]'
498.1624, found: 498.1632.
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2ek: '"H NMR (CDCls, 400 MHz): § = 10.61 (s, 1 H), 9.66 (s, 1 H), 8.50-8.48 (d, J =
8.0 Hz, 1 H), 8.18-8.16 (d, J = 8.0 Hz, 1 H), 7.40-7.36 (m, 3 H), 7.33-7.31 (m, 2 H),
7.28-7.22 (m, 2 H), 7.20-7.18 (d, J = 8.0 Hz, 2 H), 7.10-7.07 (t, J = 8.0 Hz, 1 H),
7.01-6.98 (t, J = 4.0 Hz, 1 H), 5.28 (s, 2 H), 2.76 (s, 3 H), 1.78 (s, 3 H); °C NMR
(CDCl3, 100 MHz): 6 = 194.3, 182.3, 164.3, 161.7, 135.8, 135.8, 133.8, 129.4, 129.1,
127.9,127.4,127.2, 125.9, 125.5, 124.5, 123.7, 123.2, 122.0, 121.8, 103.0, 74.9, 48.8,
22.4,15.6. HRMS Calcd (ESI) m/z for C,7H»3C1,N3NaOs: [M+Na]" 530.1009, found:
530.0997.
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2el: 'H NMR (CDCls, 400 MHz): 3 = 10.15 (s, 1 H), 9.26 (s, 1 H), 7.80 (s, 1 H), 7.69
(s, 1 H), 7.45-7.43 (d, J = 8.0 Hz, 1 H), 7.39-7.36 (m, 3 H), 7.33-7.29 (m, | H),
7.27-7.20 (m, 2 H), 7.17-7.15 (d, J = 8.0 Hz, 2 H), 7.12-7.10 (d, J = 8.0 Hz, 1 H),
7.04-7.02 (d, J = 8.0 Hz, 1 H), 5.33-5.23 (m, 2 H), 2.72 (s, 3 H), 1.71 (s, 3 H); °C
NMR (CDCls, 100 MHz): & = 194.4, 182.5, 163.9, 161.4, 139.7, 137.9, 135.6, 134.7,
134.4, 130.0, 129.7, 129.1, 127.9, 125.9, 124.9, 123.4, 120.1, 119.9, 118.0, 117.8,
102.7, 74.6, 48.9, 22.6, 15.6. HRMS Caled (ESI) m/z for C27H23C1L,N3NaOs: [M+Na]"
530.1029, found: 530.1019.

Cl

2em Cl

2em: 'H NMR (CDCls, 400 MHz): 8 = 10.13 (s, 1 H), 9.23 (s, 1 H), 7.61-7.59 (d, J =
8.0 Hz, 2 H), 7.51-7.49 (d, J = 8.0 Hz, 2 H), 7.40-7.36 (m, 2 H), 7.33-7.27 (m, 5 H),
7.18-7.16 (d, J = 8.0 Hz, 2 H), 5.36-5.25 (m, 2 H), 2.73 (s, 3 H), 1.72 (s, 3 H); °C
NMR (CDCl3, 100 MHz): 6 = 194.5, 182.4, 163.9, 161.4, 137.1, 135.7, 135.4, 129.9,
129.1, 129.0, 128.8, 128.2, 127.9, 125.9, 121.2, 121.1, 102.8, 74.6, 48.9, 22.7, 15.6.
HRMS Calcd (ESI) m/z for C,7H,3C1,N3NaOs: [M+Na]" 530.1033, found: 530.1014.
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O

A\ HooBr
N N
Bn O

2en

2en: 'H NMR (CDCls, 400 MHz): § = 10.52 (s, 1 H), 9.55 (s, 1 H), 8.47-8.45 (d, J =
8.0 Hz, 1 H), 8.15-8.13 (d, J = 8.0 Hz, 1 H), 7.57-7.55 (d, J = 8.0 Hz, 2 H), 7.37-7.35
(m, 2 H), 7.31-7.25 (m, 3 H), 7.19-7.17 (d, J = 8.0 Hz, 2 H), 7.02-6.98 (t, J = 8.0 Hz,
1 H), 6.94-6.90 (t, J = 8.0 Hz, 1 H), 5.26 (s, 2 H), 2.75 (s, 3 H), 1.78 (s, 3 H); "°C
NMR (CDCls, 100 MHz): & = 194.1, 182.3, 164.3, 161.6, 137.0, 135.8, 134.9, 132.6,
132.4, 129.0, 128.0, 127.8, 127.7, 126.0, 125.8, 124.2, 122.4, 122.3, 114.7, 113.5,
102.8, 74.9, 48.8, 22.2, 15.6. HRMS Calcd (ESI) m/z for C,7H,3Br,N3NaOs: [MJrNaL]+
617.9998, found: 618.0021.

Bn O

2e0 Br

2e0: 'H NMR (CDCls, 400 MHz): & = 10.12 (s, 1 H), 9.22 (s, 1 H), 7.56-7.54 (d, J =
8.0 Hz, 2 H), 7.45-7.31 (m, 9 H), 7.17-7.15 (d, J = 8.0 Hz, 2 H), 5.35-5.24 (m, 2 H),
2.73 (s, 3 H), 1.71 (s, 3 H); °C NMR (CDCl;, 100 MHz): & = 194.5, 182.5, 163.9,
161.4, 137.6, 135.9, 135.7, 132.0, 131.7, 129.1, 127.9, 125.9, 121.5, 121.4, 117.6,
115.8, 102.8, 74.6, 48.9, 22.7, 15.6. HRMS Calcd (ESI) m/z for Cy7H,3Br,N3;NaOs:
[M+Na]" 617.9998, found: 617.9996.

2ep: 'H NMR (CDCls, 400 MHz): & = 10.11 (s, 1 H), 9.20 (s, 1 H), 7.64-7.58 (m, 4
H), 7.43-7.42 (d, J = 4.0 Hz, 2 H), 7.38-7.31 (m, 5 H), 7.16-7.15 (d, J = 4.0 Hz, 2 H),
5.33-5.23 (m, 2 H), 2.71 (s, 3 H), 1.70 (s, 3 H); ?C NMR (CDCls, 100 MHz): § =
194.4, 182.4, 163.8, 161.4, 138.3, 137.9, 137.7, 136.6, 135.7, 129.1, 127.9, 125.9,
121.8, 121.7, 102.8, 88.3, 86.3, 74.7, 48.9, 22.6, 15.6. HRMS Calcd (ESI) m/z for
C,7H231,N3NaO;5: [M+Na]+713.9721, found: 713.9690.

NC Bn (0]

2eq CN

2eq: 'H NMR (CDCls, 400 MHz): & = 10.30 (s, 1 H), 9.38 (s, 1 H), 7.72-7.70 (d, J =
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8.0 Hz, 2 H), 7.66-7.64 (d, J = 8.0 Hz, 2 H), 7.60-7.58 (d, J = 8.0 Hz, 2 H), 7.55-7.53
(d, J = 8.0 Hz, 2 H), 7.37-7.34 (t, J = 8.0 Hz, 2 H), 7.31-7.29 (d, J = 8.0 Hz, 1 H),
7.16-7.14 (d, J = 8.0 Hz, 2 H), 5.26 (s, 2 H), 2.72 (s, 3 H), 1.72 (s, 3 H); °C NMR
(CDCls, 100 MHz): & = 194.1, 182.8, 164.0, 161.4, 142.6, 140.7, 135.2, 133.2, 133.0,
129.1, 128.0, 125.8, 119.9, 119.5, 119.1, 118.5, 107.8, 105.8, 102.6, 74.9, 49.0, 22.5,
15.7. HRMS Calcd (ESI) m/z for Cy9H,4N505: [M+H]+ 490.1874, found: 490.1861.

H O
N (0]
I\ R
N
O Bn O
2er

0]

2er: 'H NMR (CDCls, 400 MHz): & = 10.35 (s, 1 H), 9.43 (s, 1 H), 7.96-7.92 (m, 4 H),
7.74-7.72 (d, J = 8.0 Hz, 2 H), 7.68-7.65 (d, J = 12.0 Hz, 2 H), 7.41-7.33 (m, 3 H),
7.20-7.18 (d, J = 8.0 Hz, 2 H), 5.31-5.29 (d, J = 8.0 Hz, 2 H), 2.75 (s, 3 H), 2.58-2.57
(s, 6 H), 1.76 (s, 3 H); °C NMR (CDCls, 100 MHz): 3 = 197.0, 196.8, 194.2, 182.6,
163.9, 161.5, 143.0, 141.0, 135.4, 133.3, 132.0, 129.6, 129.6, 129.1, 128.0, 125.8,
119.3, 118.9, 102.7, 74.9, 48.9, 26.4, 26.3, 22.5, 15.7. HRMS Caled (ESI) m/z for
C31HoN3NaOs: [M+Na]" 546.1999, found: 546.2019.

O
HN O
/oA
N NH

EtO,C BnO

2es COEt

2es: "H NMR (CDCls, 400 MHz): 5 = 10.33 (s, 1 H), 9.40 (s, 1 H), 8.05-8.00 (t, J =
8.0 Hz, 3 H), 7.74-7.42 (d, J = 8.0 Hz, 2 H), 7.65-7.63 (d, J = 8.0 Hz, 2 H), 7.40-7.37
(m, 2 H), 7.34-7.27 (m, 2 H), 7.19-7.17 (d, J = 4.0 Hz, 2 H), 5.37-5.27 (m, 2 H),
437-4.35 (m, 4 H), 2.75 (s, 3 H), 1.74 (s, 3 H), 1.41-1.37 (t, J = 8.0 Hz, 6 H); °C
NMR (CDCls, 100 MHz): & = 194.3, 182.6, 166.3, 165.9, 164.0, 161.5, 142.7, 140.8,
135.6, 130.7, 130.6, 129.1, 128.0, 126.6, 125.8, 125.0, 119.1, 118.8, 102.8, 74.8, 60.9,
60.7, 48.9, 22.6, 15.7, 14.3, 14.3. HRMS Calcd (ESI) m/z for C33H33N3;NaOy: [M+
Na]" 606.2211, found: 606.2185.
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6. Copies of 'H and *C NMR Spectra
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7. The X-ray Data and Crystal Structure of 2a
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