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General Information

All reactions were carried out under an air atmosphere condition. Solvents and reagents were
purchased from commercial source and used without further purification. Flash column
chromatography was performed using silica gel (200-300 mesh). Analytical thin-layer
chromatography was performed using glass plates pre-coated with 200-300 mesh silica gel
impregnated with a fluorescent indicator (254 nm). NMR spectra were recorded in CDCl; on Bruker
NMR-300 (400 MHz) and NMR-400 (500 MHz) with TMS as an internal reference. HRMS were
performed on Agilent 6540 Q-TOF mass spectrometer (ESI). X-ray crystallographic data were

collected using a SMART APEX II X-ray diffractometer.

ORTEP diagram of compound 3x
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Figure S1. ORTEP drawing (30%) of the crystal structure 3x

Crystallographic data 3x (CCDC 1960749) has been deposited vat the Cambridge Crystallographic
Database Centre and is available on request from the Director, CCDC, 12 Union Road, Cambridge,

CB2 1EZ, UK (http//www.ccdc.cam.ac.uk).
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Table S1. Crystal data parameter for compound 3x

Formula unit C,4H;7BrINO,
Formula wt. 558.20
Crystal system monoclinic
T [K] 293
a[A] 7.600
b [A] 17.754
c[A] 11.242
a [°] 90
Bl 91.42
v [°] 90
Volume [A3] 1516.5
Space group P21/
Z 4
Reflns. Collected 3642
R1 [I>20(D)], wR2 0.0596, 0.1622
GOF 1.084
CCDC Reference NO. 1960749
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Experimental Information and Characterization Data

Synthesis of N-Sulfonyl-1,2,3-triazoles 1.
A flask was charged with copper(I) thiophene-2-carboxylate (CuTC, 0.1 equiv with respect to

alkyne) and water and cooled in an ice-water bath. Subsequently, phenylacetylene (1 equiv) then
tosyl azide (1 equiv) were added and the reaction mixture allowed to warm to room temperature
for 2 h. The reaction mixture was diluted with saturated aq NH4Cl and extracted into EtOAc. The
combined organics were dried and filtered through celite. The eluent was concentrated in vacuo.

Pulverizing the crude material in cold cyclohexane and collection by filtration afforded 1.

Synthesis of target Compound 3 and 4.
To a stirred solution of N-sulfonyl 1,2,3-triazoles 1 (0.6 mmol) was added aldehyde 2 (0.3

mmol) and catalyst (1 mol%) in solvent (2 mL). The mixture was heated at 120°C in a sealed tube
for 12 h. After cooling to room temperature, the organic phase was washed with brine, dried over
Na,S0O,. The solvent was evaporated under reduced pressure and purification of the crude product

by column chromatography, the product 3 (4) were obtained in 55%-91% yields.

O O CHO
CN

Colorless oil. "H NMR (400 MHz, CDCLy) 6 10.3 (s, 1H), 8.16 (d, J = 1.8 Hz, 1H), 7.88-7.85 (m, 1H), 7.81-7.79
(m, 1H), 7.56-7.54 (m, 2H), 7.46-7.38 (m, 3H). 3C NMR (100 MHz, CDCl;) § 188.7, 146.3, 137.8, 137.2, 134.6,
132.4,129.4,127.9, 127.3, 116.2, 112.1.

@O\@CHO
CN
Colorless oil. 'H NMR (400 MHz, CDCly) § 10.2 (s, 1H), 7.70 (d, J = 8.5 Hz, 1H), 7.42 (d, J = 2.6 Hz, 1H), 7.38

(t,J=7.6 Hz, 2H), 7.23-7.19 (m, 2H), 7.02 (d, J = 8.2 Hz, 2H). 1*C NMR (100 MHz, CDCl;) 6 188.1, 162.2, 154.1,
138.9, 135.8, 130.5, 125.8, 122.6, 120.6, 116.9, 116.0, 107.1.

Ph
IH NMR (400 MHz, CDCl3) & 8.26 (s, 1H), 7.94 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 8.2 Hz,
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2H), 7.45-7.44 (m, 2H), 7.31-7.26 (m, 5H), 2.36 (s, 3H). 13C NMR (100 MHz, CDCL3) 6 147.5, 146.7, 132.9, 132.2,
131.7, 130.5, 130.2, 128.7, 128.6, 128.5, 127.1, 125.9, 124.0, 122.9, 119.2, 90.8, 88.9, 21.8.
NC

O
a9

Compound 3a, White solid. 'H NMR (400 MHz, CDCl3) § 8.23 (d, J = 8.0 Hz, 1H), 7.75 (1, J = 8.4 Hz, 3H), 7.64
(t,J="7.5 Hz, 1H), 7.49-7.46 (m, 2H), 7.40 (t, J= 7.5 Hz, 2H), 7.31 (t,J = 7.4 Hz, 1H). 3C NMR (75 MHz, CDCl)
5 157.8, 152.7, 134.8, 132.9, 130.1, 129.1, 128.5, 127.3, 124.6, 123.6, 118.1, 109.4. HRMS (ESI) calcd for
C16H,N,O ([M+H]*): 247.0866 found. 247.0863.

O

Compound 3b, White solid. 'H NMR (400 MHz, CDCls) 6 8.21 (d, J = 8.0 Hz, 1H), 7.77-7.70 (m, 3H), 7.64 (dt,
J=8.0, 1,1 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H), 7.42 (s, 1H ), 7.08 (t, J = 8.7 Hz, 2H). 3C NMR (75 MHz, CDCl;) §
163.5 (d, J=233.2 Hz), 157.7, 151.8, 134.8, 132.9, 130.2, 129.1, 128.5, 126.5 (d, /= 8.3 Hz), 123.6 (d, /= 3.4 Hz),
123.2, 118.2, 116.2 (d, J = 22.1 Hz), 109.3. HRMS (ESI) caled for C;¢H;oFN,O* (IM+H]"): 265.0772 found
265.0775.

O
(O~

Compound 3¢, White solid. 'H NMR (400 MHz, CDCls) & 8.24 (d, J = 8.0 Hz, 1H), 7.77 (d, J = 7.7 Hz, 1H),
7.68-7.63 (m, 3H), 7.51-7.48 (m, 2H), 7.37 (d, J = 8.5 Hz, 2H). *C NMR (75 MHz, CDCls) 6 158.0, 151.7, 134.9,
134.8,132.9,130.3,129.4, 129.1, 128.6, 125.8, 124.1, 118.1, 109.4. HRMS (ESI) calcd for C;¢H;oCIN,O* ([M+HT"):
281.0476 found 281.0470.

NC

0]
B r—< >—<\ |N

Compound 3d, White solid. 'H NMR (400 MHz, CDCl3) 6 8.22 (d, J = 8.0 Hz, 1H), 7.77 (d, J = 7.8 Hz, 1H),
7.67-7.60 (m, 3H), 7.51-7.48 (m, 4H). 3C NMR (75 MHz, CDCl3) § 151.7, 134.8, 132.9, 132.4, 130.3, 129.1, 128.6,
126.3,126.1,124.1, 123.1, 118.1, 109.4. HRMS (ESI) caled for C,¢H;oBrN,O* ([M+H]*): 324.9971 found 324.9976.

NC

O
axs

Compound 3e, White solid. '"H NMR (400 MHz, CDCl3) 6 8.20 (d, J= 8.0 Hz, 1H), 7.74 (d, /= 7.7 Hz, 1H), 7.66
(d, J=8.7 Hz, 2H), 7.62 (t, J = 8.0 Hz, 1H), 7.44 (t,J = 7.6 Hz, 1H), 7.36 (s, 1H), 6.91 (d, J= 8.7 Hz, 2H), 3.77 (s,
3H). 3C NMR (75 MHz, CDCls) 6 160.3, 157.2, 152.7, 134.8, 132.8, 129.8, 129.4, 128.3, 126.2, 122.2, 120.1, 118.2,
114.6, 109.1, 55.4. HRMS (ESI) caled for C,,H;3N,0*([M+H]"): 277.0972 found 277.0973.
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O
el

Compound 4f, white solid. 'H NMR (400 MHz, CDCl3) § 8.22 (d, J=8.0 Hz, 1H), 7.75 (d, J = 7.7 Hz, 1H), 7.65-
7.61 (m, 3H), 7.48-7.43 (m,2H), 7.20 (d, J = 8.1 Hz, 2H), 2.57 (t, J = 7.6 Hz, 2H), 1.58-1.50 (m, 2H), 1.33-1.26 (m,
2H), 0.86 (t, J = 7.3 Hz, 3H). 3C NMR (75 MHz, CDCLy) § 157.5, 152.9, 144.3, 134.8, 132.8 129.9, 129.4, 129.2,
128.4, 124.8, 124.6, 123.1, 118.2, 109.3, 35.6, 33.5, 22.3, 13.9. HRMS (ESI) calcd for CooH;oN,O* ([M+HT"):
303.1492 found 303.1491.

NC

O

Compound 3g, White solid. '"H NMR (400 MHz, CDCl;) § 8.25 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 8.4 Hz, 2H),
7.81-7.77 (m, 3H), 7.66 (t, J= 7.4 Hz,1H), 7.60 (S, 1H), 7.51 (t, J= 7.4 Hz, 1H), 3.87 (s, 3H). 3C NMR (75 MHz,
CDCl;) 6 166.5, 151.6, 134.9, 132.9, 131.3, 130.5, 130.2, 129.0, 128.7, 125.5, 124.4, 118.1, 109.6, 52.3. HRMS
(ESI) caled for C1gH13N,05" ([M+H]"): 305.0921 found 305.0920.

NC

O
OO

Compound 3h, White solid. '"H NMR (400 MHz, CDCl;) 6 8.25 (d, J = 8.0 Hz, 1H), 7.81 (d,J = 8.0 Hz, 2H), 7.77
(d, J="7.8 Hz, 1H), 7.67-7.62 (m,3H), 7.56 (d, /= 7.4 Hz, 2H), 7.52 (s, 1H), 7.48 (1, J= 7.6 Hz, 1H), 7.39 (t, J = 7.4
Hz, 2H), 7.30 (t, J = 7.3 Hz,1H). 3C NMR (75 MHz, CDCLy) & 152.6, 141.8, 140.2, 134.9, 132.9, 130.2, 129.1,
128.9, 128.6, 127.8, 127.0, 126.1, 125.1, 123.6, 118.1, 109.4. HRMS (ESI) calcd for CyH;sN,O* ([M+HT):
323.1179 found 323.1184.

NC

O
N
F

Compound 3i, White solid. '"H NMR (400 MHz, CDCly) 6 8.27 (d, J = 8.0 Hz, 1H), 7.98-7.94 (m, 1H), 7.77 (d, J
= 7.8 Hz, 1H), 7.67-7.62 (m, 2H), 7.49 (t, J = 7.6 Hz, 1H), 7.29-7.21 (m, 2H), 7.14-7.09 (m, 1H). 3C NMR (75
MHz, CDCly) 6 158.4 (d, J = 250.2 Hz), 134.8, 132.9, 130.3, 130.2 (d, J = 8.3 Hz), 129.1, 128.7, 127.8 (d, J = 13.2
Hz), 126.8, 125.0 (d, J = 3.5 Hz), 118.2, 115.9 (d, J = 16.2 Hz), 109.4. HRMS (ESI) calcd for C;gH;oFN,O"
(IM+H]"): 265.0772 found 265.0774.

NC

O
NN
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Compound 3j, White solid (mg, 83%), mp 108-110 °C. 'H NMR (400 MHz, CDCl3) 6 8.23 (d, J = 8.0 Hz, 1H),
7.77 (d, J = 7.8 Hz, 1H), 7.66 (t, J = 7.8 Hz, 1H), 7.54-7.48 (m, 3H), 7.43-7.34 (m, 2H), 7.00 (td, J = 8.5, 2.4 Hz,
1H). 3C NMR (75 MHz, CDCls) 6 162.5 (d, J=245.2 Hz), 158.2, 151.5, 134.8, 132.9, 130.9 (d, J = 8.4 Hz), 130.3,
129.3, 129.0, 128.6, 124.6, 120.4, 118.0, 116.0 (d, J=21.2 Hz), 111.6 (d, J = 23.7 Hz), 109.6. HRMS (ESI) calcd
for C16HoFN,O* ([M+H]*): 265.0772 found 265.0768.

NC

@]

N
Cl
Compound 3k, White solid. 'H NMR (400 MHz, CDCl;) ¢ 8.22 (d, J= 8.0 Hz, 1H), 7.77 (d, J = 7.8 Hz, 1H),
7.68-7.62 (m, 3H), 7.50-7.47 (m, 2H), 7.33 (t, J = 7.9 Hz, 1H), 7.27-7.25 (m, 1H). 13C NMR (75 MHz, CDCly) o
158.2, 151.2, 135.1, 134.8, 132.9, 130.5, 130.4, 129.0, 128.6, 124.6, 124.5, 122.7, 118.1, 109.6. HRMS (ESI) calcd
for C16HoCIN,O" ([M+H]"): 281.0476 found 281.0473.

NC

O

N
Br
Compound 31, Green solid. 'H NMR (400 MHz, CDCl3) 6 8.22 (d, J= 8.0 Hz, 1H), 7.84 (t,J = 1.6 Hz, 1H), 7.78-
7.76 (m, 1H), 7.69-7.63 (m, 2H), 7.52-7.47 (m, 2H), 7.43-7.41 (m, 1H), 7.27 (t,J= 7.9 Hz, 1H). 3C NMR (75 MHz,
CDCly) 6 158.2, 151.0, 134.9, 132.9, 131.9, 130.7, 130.4, 129.2, 129.0, 128.6, 127.4, 124.6, 123.2, 118.1, 109.6.
HRMS (ESI) caled for C6H;oBrN,O" ([M+H]"): 324.9971 found 324.9973.

NC
NO,
. |
MeO \ N
Compound 3m, Yellow solid. 'H NMR (400 MHz, CDCl;) 6 8.34 (d, J = 7.8 Hz, 1H),8.23-8.20 (m, 2H), 7.81 (d,
J=7.3Hz, 1H), 7.71 (t, J = 6.9 Hz, 1H), 7.60 (t, J = 6.8 Hz, 1H), 7.01 (d, J = 9.0 Hz, 2H), 3.85 (s, 3H). 13C NMR
(75 MHz, CDCl,) 6 162.8, 150.7, 134.8, 133.2, 131.7, 131.4, 129.7, 127.5, 117.5, 116.8, 114.5, 110.0, 55.6.

NC

0
Ph—— \ IN
Compound 3n, White solid. "H NMR (400 MHz, CDCl;)  8.24 (d, J= 8.0 Hz, 1H), 7.77 (d,J= 7.7 Hz, 1H), 7.72
(d, J= 8.0 Hz, 2H), 7.65 (t, J = 7.8 Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.52-7.47 (m, 4H), 7.31-7.28 (m, 3H). 13C
NMR (75 MHz, CDCl5) 6 158.1, 152.1, 134.9, 132.9, 132.3, 131.7, 130.2, 129.1, 128.6, 128 .4, 126.8, 124.4, 123.9,
122.9, 118.1, 109.5. HRMS (ESI) calcd for Co4H;sN,O * ([M+H]*): 347.1179 found 347.1173.
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Compound 30, purple solid. 'H NMR (400 MHz, CDCl) 6 8.18 (d, J = 8.0 Hz, 1H), 7.76 (d, /= 8.4 Hz, 1H), 7.63
(dt, J=7.6, 1.2 Hz, 1H), 7.47 (dt, J= 7.7, 1.1 Hz, 1H), 7.42 (d, J = 8.0 Hz, 1H), 7.33 (s, 1H), 7.30 (dd, J=5.1, 1.0
Hz, 1H), 7.06-7.04 (m, 1H). '*C NMR (75 MHz, CDCly) 5 157.2, 148.0, 134.9, 132.8, 130.1, 129.1, 128.9, 128.4,
128.1, 126.5, 125.5, 123.3, 118.0, 109.5. HRMS (ESI) calcd for C14HoN,0S* (IM+H]*): 253.0430 found 253.0431.

NC

0 F
N\_N
Compound 3p, White solid. "H NMR (400 MHz, CDCl3) 6 7.90 (dd, J = 9.2, 2.6 Hz, 1H), 7.75 (dd, J = 8.6, 5.3
Hz, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.4 (s, 1H), 7.22 (s, 1H), 7.18-7.14 (m, 2H), 2.33 (s, 3H). '3C NMR (75 MHz,

CDCLy) 6 164.4 (d, J = 254.9 Hz), 156.3, 153.4, 139.5, 137.2 (d, J = 9.4 Hz), 132.1 (d, J = 9.7 Hz), 129.8, 124.7,
124.4, 123.3, 117.6 (d, J = 20.4 Hz), 115.4 (d, J = 25.2 Hz), 105.4, 21.5. HRMS (ESI) caled for C,,H;,FN,O*

(IM+H]J"): 279.0928 found 279.0933.

NC

0
o O,
Compound 3q, White solid. 'H NMR (400 MHz, CDCl;) & 8.22 (dd, J = 8.9, 5.4 Hz, 1H), 7.65 (d, J = 8.8 Hz,
2H), 7.44 (dd, J = 8.0, 2.6 Hz, 1H), 7.38-7.31 (m, 2H), 6.92 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H). '3C NMR (75 MHz,
CDCls) 5 162.6 (d, J=253.1 Hz), 160.4, 156.4, 152.9, 130.7 (d, /= 8.6 Hz), 126.2, 121.8, 121.9, 121.6, 121.3, 120.9

(d, J=21.6 Hz), 120.7, 119.9, 116.8 (d, J = 8.2 Hz), 114.6, 110.7 (d, J = 9.2 Hz), 55.4. HRMS (ESI) calcd for
Cy7HoFN,O* ([M+H]"): 295.0877 found 295.0871.

NC

0 F
o<

Compound 3r, White solid. '"H NMR (400 MHz, CDCl3) 6 7.87(dd, J = 9.2, 2.6 Hz, 1H), 7.74 (dd, J = 8.6, 5.3
Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.35 (s, 1H), 7.18-7.11 (m, 1H), 6.90 (t, J = 8.8 Hz, 2H), 3.77 (s, 3H). 3C NMR
(75 MHz, CDCls) 6 162.6 (d, J = 253.1 Hz), 160.4, 156.4, 152.9, 130.7 (d, J = 8.6 Hz), 126.2, 121.9, 121.6, 121.3,
120.9, 120.7, 119.9, 116.9 (d, J= 2.5 Hz), 114.6, 110.7 (d, J = 9.2 Hz), 55.4. HRMS (ESI) calcd for C;;H;,;FN,0,*

(IM+H]"): 295.0877 found 295.0874.
NG
0 Cl
\_N
Compound 3s, White solid. 'H NMR (400 MHz, CDCls) 6 8.21 (d, J = 2.0 Hz, 1H), 7.67 (dd, J = 8.4, 2.2 Hz, 3H),
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7.41 (dd, J = 8.3, 2.0 Hz, 1H), 7.37 (s, 1H), 6.93 (d, J = 8.8 Hz,2H), 3.79 (s, 3H). 3C NMR (75 MHz, CDCl;) 6
160.5, 153.3, 139.7, 135.8, 130.8, 130.0, 128.3, 126.4, 122.5, 119.8, 117.5, 114.6, 107.3, 55.4. HRMS (ESI) calcd
for C17H,CIN,0,* ([M+H]*): 311.0582 found 311.0586.

NC

O Br
ase

Compound 3t, Green solid. 'H NMR (400 MHz, CDCls) 6 8.37 (s, 1H), 7.67 (d, J = 8.8 Hz, 2H), 7.60-7.57 (m,
2H), 7.37 (s, 1H), 6.92 (d, J = 8.7 Hz, 2H), 3.79 (s, 3H). *C NMR (75 MHz, CDCl;) § 160.5, 155.8, 153.3, 135.8,
133.6, 132.9, 131.2, 130.7, 127.9, 127.2, 126.4, 122.5, 119.8, 117.6, 114.6, 107.7, 55.4. HRMS (ESI) calcd for
C7H,BrN,0, (IM+H]*): 355.0077 found 355.0081.

NC

0 Ph
o (O

Compound 3u, White solid. 'H NMR (400 MHz, CDCl;) & 8.45 (s, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.71-7.66 (m,
3H), 7.62 (d, J= 7.2 Hz, 2H), 7.45 (t, J = 7.5 Hz, 2H), 7.40-7.36 (m, 2H), 6.93 (d, J = 8.7 Hz, 2H), 3.79 (s, 3H). 13C
NMR (75 MHz, CDCl3) 5 160.3, 152.9, 145.8, 138.4, 135.3, 129.7, 129.2, 129.1, 128.4, 127.4, 127.1, 126.9, 126.4,
122.5,120.1, 118.4, 114.6, 107.6, 55.4. HRMS (ESI) caled for Co3H;,N,0, ([M+H]"): 353.1285 found 353.1289.

NC
Ph

0 o’
o (<]

Compound 3v, White solid. 'H NMR (400 MHz, CDCls) 3 7.75 (d, J= 2.5 Hz, 1H), 7.66 (t, /= 8.4 Hz, 3H), 7.37
(t,J=7.6 Hz, 2H), 7.33 (s, 1H), 7.19-7.16 (m, 1H), 7.04 (d, J= 7.7 Hz, 2H), 6.98 (dd, J = 8.6, 2.5 Hz, 1H), 6.91 (d,
J=18.8 Hz, 2H), 3.78 (s, 3H). 13C NMR (75 MHz, CDCl3) § 164.5, 160.3, 156.8, 154.6, 152.9, 136.7, 131.4, 130.4,
126.3, 125.4, 122.1, 120.4, 120.0, 118.7, 118.3, 116.7, 114.5, 102.7, 55.4. HRMS (ESI) calcd for Cy3H;;N05
(IM+HT"): 369.1234 found 369.1231.

NC

0 F
Me02C4©—<\/|N

Compound 3w, White solid. 'H NMR (400 MHz, CDCls) 6 8.06 (d, J = 8.4 Hz, 2H), 7.93 (dd, J = 9.1, 2.3 Hz,
1H), 7.80-7.68 ('m, 3H), 7.61 (s,1H), 7.22- 7.20 (m, 1H), 3.87 (s, 3H). *C NMR (75 MHz, CDCl3) 6 166.5, 164.0
(d, J=255.4 Hz), 157.4, 152.0, 137.3 (d, J = 9.4 Hz), 161.8, 131.6, 130.9, 130.5, 125.7, 124.5, 117.8 (d, J = 22.7
Hz), 117.4, 116.3 (d, J = 25.3 Hz), 105.6, 52.3. HRMS (ESI) calcd for C;sH;;FN,05 ([M+H]"): 322.0754 found
322.0750.
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Compound 4a, white solid, Spectral data for this compound was consistent with those previously reported 21 'H
NMR (400 MHz, DMSO-d6) 6 6.92-6.90 (m, 2H), 6.66 (br, 3H), 6.37-6.31 (m, SH), 6.23 (t, J = 6.6 Hz, 1H ). 13C
NMR (100 MHz, DMSO-d6) 3 160.7, 151.2, 131.1, 129.6, 129.1, 127.8, 127.3, 126.4, 124.6, 124.5.

@]
!

Compound 4b, Pale yellow solid. '"H NMR (400 MHz, CDCl;) § 8.07 (d, J = 8.2 Hz, 2H), 7.74 (d, J = 7.4 Hz,
2H), 7.46 (t,J = 8.9 Hz, 3H), 7.38-7.33 (m, 3H), 3.03-2.96 (m, 1H), 1.33 (s, 3H), 1.31 (s, 3H). 3C NMR (100 MHz,
CDCl;) 6 161.4, 151.7, 150.0, 128.9, 128.4, 128.0, 126.9, 126.5, 124.9, 124.2, 123.1, 34.2, 23.8. HRMS (ESI) calcd
for C;sHsNO* ([M+H]"): 264. 1383 found 264.1388.

0
Mk

Compound 4c, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.] TH NMR (400 MHz, DMSO-d6) 6 8.02 (d, J = 8.2 Hz, 2H),7.59 (d, J = 8.2 Hz, 2H), 7.41-7.37 (m, 1H),
7.85-7.82 (m, 3H), 7.51 (t, J= 7.6 Hz, 2H), 1.33 (s, 9H). 3*C NMR (100 MHz, CDCl3) § 161.4, 154.1, 151.1, 133.8,
130.8, 128.9, 128.5, 127.9, 126.3, 126.8, 124.6, 122.8, 34.9, 31.2.

OMe
@]
X

Compound 4d, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported. (21 TH NMR (400 MHz, CDCL3) ¢ 8.04 (d, J = 8.8 Hz, 2H), 7.69 (d, J = 7.5 Hz, 2H), 7.44-7.39 (m, 3H),
731 (t,J = 7.4 Hz, 1H), 6.98 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H). 13C NMR (100 MHz, CDCl3) 5 161.4, 150.7, 128.9,
128.3,128.2, 127.9, 124.1, 123.3, 120.3, 114.3, 56.4.

/
N

0 |
<:> !
Compound 4e, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported. 'H NMR (400 MHz, CDCls) 6 7.97 (d, J = 8.7 Hz, 2H), 7,69 (d, J= 8.2 Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H),

7.38 (s, 1H), 7.30 (t, J = 7.2 Hz, 1H), 6.75 (d, J = 8.7 Hz, 2H), 3.04 (s, 6H). *C NMR (100 MHz, CDCL3) 6 162.3,
151.7, 150.1, 128.9, 128.6, 127.9, 127.7, 123.9, 1232, 115.3, 111.8, 40.3. HRMS (ESI) calcd for C;;H;7N,O*
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(IM+H]J"): 265.1335 found 265.1338.

CN

@)
!

Compound 4f, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.3] 'H NMR (400 MHz, CDCLy) ¢ 8.21 (d, J = 8.0 Hz, 2H), 7.79-7.73 (m, 4H), 7.52 (s, 1H), 7.48 (t, J =
7.5Hz, 2H), 7.40 (t, J = 7.2 Hz, 1H). 3C NMR (100 MHz, CDCl3) 6 159.2, 56, 132.7, 131.1, 129.2, 126.7, 124.5,
118.5, 113.6.

0
O o

Compound 4g, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.2 TH NMR (400 MHz, CDCl3) 6 7.98 (d, J = 7.6 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.47 (s, 1H), 7.39-7.36
(m, 3H), 7.27 (t, J= 7.3 Hz, 1H), 7.01 (t, J = 8.2 Hz, 2H), 3.96 (s, 3H). 13C NMR (100 MHz, CDCl3) 6 158.3, 151.1,
129.8, 129.3, 129.1, 128.8, 125.0, 124.5, 120.9, 112.1, 56.4.

cl
0
O~X 5§

Compound 4h, Pale yellow solid. 'H NMR (400 MHz, CDCl3) § 7.97 (d, J=8.5 Hz, 1H ), 7.64 (d, J= 7.4 Hz,
2H), 7.46 (d, J= 1.8 Hz, 1H), 7.43 (s, 1H), 7.37 (t, J= 7.5 Hz, 2H), 7.29-7.27 (m, 2H). *C NMR (100 MHz, CDCl)
5158.2,151.9, 136.4, 133.0, 131.4, 131.2, 129.0, 128.8, 127.6, 127.4, 124.7, 124.4, 123.3. HRMS (ESI) calcd for
C;5H;oCLNO* ([M+HT*"): 290.0134 found 290.0136.

Me

O
O e

Compound 4i, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.] 'H NMR (400 MHz, CDCl3) 8 7.71 (d, J = 8.0 Hz, 2H), 7.54 (s, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.36 (t, J
= 7.6 Hz, 1H), 7.30-7.28 (m, 1H), 7.17-7.15 (m, 2H). 3C NMR (100 MHz, CDCls) § 160.7, 151.5, 138.7, 130.2,
129.0, 128.7, 127.9, 127.8, 124.2, 121.6.

o

Compound 4j, Pale yellow solid. "H NMR (400 MHz, CDCl;) § 7.69 (d, J = 8.0 Hz, 2H), 7.62-7.60 (m, 2H),
7.44-7.39 (m, 3H), 7.31 (t, J = 7.9 Hz, 1H), 6.95 (d, J = 8.0 Hz, 1H), 4.30 (s, 4H). 3C NMR (125 MHz, CDCl;3) §
161.0, 150.9, 145.7, 143.8, 128.9, 128.3, 128.2, 124.1, 123.4, 121.1, 120.0, 117.8, 115.6, 64.6, 64.3. HRMS (ESI)
caled for C7H 4NO5* ([M+H]*): 280.0968 found 280.0965.
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Me Me

O
O %

Compound 4k, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.2l 'H NMR (400 MHz, CDCLy) 6 7.71 (d, J = 7.8 Hz, 2H), 7.53(s, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.36 (t, J
= 7.2 Hz, 1H), 6.99 (s, 2H), 2.37 (s, 3H), 2.34 (s, 6H). 13C NMR (100 MHz, CDCl3) 6 161.0, 151.3, 140.2, 138.6,
129.1, 128.8, 128.6, 128.0, 124.7, 124.2, 121.9, 21.4, 20.6.

O~ OQ

Compound 41, Pale yellow solid, Spectral data for this compound was consistent with those previously
reported.3] 'H NMR (400 MHz, CDCl;) 6 9.35 (d, J = 8.6 Hz, 1H), 8.37 (d, /= 7.3 Hz, 1H), 8.12 (d, J = 8.2 Hz,
1H), 7.98 (s, 1H), 7.89 (d, J= 7.7 Hz, 2H), 7.73-7.63 (m, 3H), 7.52 (t, /= 7.6 Hz, 2H), 7.41 (t, J= 7.41 Hz, 1H). 3C
NMR (100 MHz, CDCl3) 9 161.1, 151.0, 134.0, 131.3, 130.2, 129.0, 128.6, 128.5, 128.1, 127.8, 127.7, 126.4, 126.2,
124.4, 123.9, 123 4.

@)

(@)
=

Compound 4n, Pale yellow solid. 'H NMR (400 MHz, CDCl;) & 8.40 (d, J = 8.0 Hz, 2H), 7.76 (d, /= 7.8 Hz,
2H), 7.59-7.54 (m, 2H), 7.47 (t, J = 7.3 Hz, 2H), 7.41-7.36 (m, 3H). 13C NMR (100 MHz, CDCl;) 5 178.8, 157.1,
154.3, 135.4, 133.8, 130.8, 130.0, 129.2, 128.5, 126.7, 125.4, 123.9. HRMS (ESI) calcd for C;¢H;,NO,* ([M+HT"):
250.0863 found. 250.0858.

MeO
MeO O
|/
N

Compound Balsoxin, Pale yellow solid. 'H NMR (400 MHz, CDCl3) 6 8.04 (d, J = 8.0 Hz, 2H), 7.42-7.38
(m, 3H), 7.27 (s, 1H), 7.23 (dd, J= 8.3, 1.5 Hz, 1H), 7.11 (br, 1H), 6.86 (d, J = 8.4 Hz, 1H), 3.91 (s, 3H), 3.85 (s,
3H). 3C NMR (100 MHz, CDCl3) & 160.6, 151.5, 149.7, 149.4, 130.6, 128.9, 126.9, 126.4, 121.4, 120.7, 117.4,
111.5,107.5, 56.1, 56.0.

)
<OJ<)\EO/>’®

Compound Texamine, Pale yellow solid. '"H NMR (400 MHz, CDCl;) 6 8.04-8.02 (m, 2H), 7.42-7.40 (m,
3H), 7.25 (s, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.10 (s, 1H), 6.81 (d, J = 8.1Hz, 1H), 5.95 (s, 2H). 13C NMR (100 MHz,
CDCl) 6 160.7, 151.4, 148.4, 130.7, 129.0, 126.9, 118.6, 109.0, 104.9, 101.6.

S12



References:
[1] Raushel, J.; Fokin, V. V. Org. Lett. 2010, 12, 4952-4955.
[2]. Mei, M.; Anand, D.; Zhou, L. Org. Lett. 2019, 21, 3548-3553.

[3]. Besseliévre, F.; Mahuteau-Betzer, F.; Grierson, D. S.; S. Piguel. J. Org. Chem. 2008, 73, 3278-
3280.

S13



TH and 3C NMR of all the synthesized compounds

ShE"

oTL”

I e T N T S i s SRR

S
CrCx

CHO
CN

ppm

0.5

4.0 3.5 3.0 25 20 1.5 1.0

4.5

6.5 6.0 55 5.0

:

oifuy
Sl
ailod

ér
3|2
o

7.5
rco
=1k
~lo

8.0

8.5

019" 9L
EEDTLL
9ET LL
95k LL

c0T 88T —

CHO
CN

o

[ | H'{t

T
190

210 200

ppm

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

180

S14



2.362

o]
#
Ph
T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
5 Rasas E
g |8|2/8e|a S
— NN N N Lyl
Y
Ph
| | I ' [ l I
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pom

S15



06T°L
S0E"L
FZETL
£8E°L
€0%"
[44
290"
i8%°"
Z6%°
LZ9 "
9"
F99°
SEL”
LSL”
8LL"
GZZ" B
=] FA:

B e e

NC

N

0.0 ppm

0

o

]

wn

-

e

o~

w

o~

=]

el

w0

@

(=]

<

0

-

e

wn

wn

w

]

o

wn

P

e

~
/IEL
Zs0z

w ——

RENTE
=01

o \60E

@
— 0L
<00t

]

@

'H NMR of 3a in CDCl;

‘60T —

")

0 ppm

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

180

I3C NMR of 3a in CDCl;

S16



\\\\\\\\\\\\\\\\\\\\\\\\

"H NMR of 3b in CDCI;

RS\ NV
NC

e

-~

mn ||MJ|‘\

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 3b in CDCl;

S17



T6T"L

NN

o
©
o

Lo S

0sz”

NC

Cl

ppm

0.5

60 55 50 45 40 35 30 25 20 15 1.0

6.5

e

~

o ~002
720

N Ses
—90¢
HOE

'H NMR of 3¢ in CDCl;

70

Cl

e H ‘h | |
T T T T T T T T T T T T
180 170 130 80

210 200 190

Ppm

120 110 100 90

160 150 140

13C NMR of 3¢ in CDCl;

S18



—151.720
—109.455

N\

NC

(@]
Br —(: >—<\ lN

\ U..L S

T T T T T T T T

40 30 20 10 0 ppm

150 140 130 120 110 100 90 80 70 60 50

T
180 170 160

13C NMR of 3d in CDCl;

S19



PONMOTOOA BN DOW ©
AOMMENTNOLINDONO ~
N EDTTTO ARG ~
L A N V- TS o

)
B‘.5 8,‘0 7{5 710 6‘.5 6.‘0 515 510 4‘.5 410 315 310 2‘.5 2.‘0 115 110 01.5 ppm
o EeE g
P R P P iy i B I YT ]
IH NMR of 3e in CDCl;
[ ]| SN T
NC
{ >—<O |
MeO
e \ N
g \ H i L
;0 1".’0 1&0 1I50 14‘0 1(;0 12‘0 11‘0 1l|)0 9‘0 8‘0 7‘0 GID 5‘0 4I0 SID 2K0 0 ppm

13C NMR of 3e in CDCl;

S20



AdAdddddd0co

8.‘5 810 7!5 710 615 G{D 5:5 510 4.‘5 4:0 315 3‘.0 2:5 210 1‘.5 1:0 015 D‘.O pprrll
'H NMR of 3f in CDCl;
[T NN t [
NC
° |
B
S wwlw y M. ‘ e o o e ]
1é0 17"0 1&0 1‘50 1;10 1950 1‘20 11IO 160 9I0 BID 'n'IO BID 5‘0 4I0 GID 2‘0 1I0 6ppm
I3C NMR of 3f in CDCl;

S21



3.876

L A e e e N e e

SN

NC

0
oo~ C

|

T
8.5 65 60 55 50 45 40 35 30 25 20

T T T
80 75 7.0
ChELE
3els|g3l8
el =l

52.316

166.471
—151.641

1

A

T T T T T T T T T T T T T T

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

13C NMR of 3g in CDCls

S22



e ——

T T T T T T T T T T T T T T 1

85 8.0 7.5 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
e
S|elg|g|e|a|e|=|a
Rl 1R IR R T R

"H NMR of 3h in CDCI;
o
o H.I‘l { L - |
T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 3h in CDCl;

S23



ve0”
SiT*
151"
Q6T"
£12°
TET”
[T A
L8T°
162"
9Lp"
G6F
FI6°”
2Z9°
£€9°
569°
vL9”
29L"
G8L"
LB6"
166"
G96°
696"
re6”
886"
69z’
1: T

Lo e e e e e e e R

NC
\
N

T

0.0 ppm

0.5

1.0

5

o
;r°
~lei

8.0
3| |®8
~| lal~

8.5

9.0

'H NMR of 3i in CDCl;

919°9L
607 L0\

NZ.EW
E9F"LL

\

“ill 1N

o

0 ppm

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

180

13C NMR of 3i in CDCl;

S24



00" 0-—

LLE"
£86 "
866"
¥00°
610"
520°
61"
9pE"

99¢€"
08e"
98€"
00F"
aTk"
PER"
£8F°
z0s”
605"
125"
Fs"
6L
659°
8Ly
69L"

D e e o e e S e o o S L SRR

SESN\p=—==

0.5 0.0 ppm

4.0 35 3.0 25 2.0 15

4.5

55 5.0

6.0

'H NMR of 3j in CDCl;

9r IST
T08° HWﬁV
26T 85T —

PP TOT—
6L PIT—

NC

o

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

ppm

70

13C NMR of 3j in CDCl;

S25



B e e e e o e e e

S==W =

NC

Cl

I

'"H NMR of 3k in CDCI;

Cl

T T
150 140

160

180

0 ppm

120 110 100 90 80 70 60 50 40 30 20 10

130

170

190

13C NMR of 3k in CDCl;

S26



161"
952"
9LZ"
962"
STF"
LTI®"
ZEE"
CER®
LEF®
6L
8%
906"
0es”
6€9°
659°
8L9°
LEY9"
GoL"
LIL”
SaL”
L8L"
£p8°
Lb8”

O~

SN m———
NC
\
N

L e el i o S

0.0 ppm

0

o

<

w

o

™~

wn

™

o

&

n

o

o

<

w

<

o

w

wn

w

o

pr

wn

P

e

™~ poT

/660
=50z

~
= hc.N

5 A0

S \e60
<00t

w

P

"H NMR of 31 in CDCl3

P19°9L
8E0°LL

0¥z LL
9% LL

NC
|
N

Br

180

0 ppm

160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10

170

190

13C NMR of 31 in CDCl;

S27



@~

3.848

NC
NO,

o

AeO S IN

1.0 05 0.0 ppm

162.802

55.585

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 ppm

T T T T T T T T
180 170 160 150 140 130 120 110

13C NMR of 3m in CDCl;

S28



061"

L
"L
b
il
L
tL
b
el
s
o

£69°L
L

L
rL
TL

L
L

L

f
'8

8

8597

8TL!

—==a\e==

98L"

zsz*

NC

N

Ph

ppm

20 15 1.0 05 0.0

25

65 60 55 50 45 40 35 3.0

75 7.0
oqﬁ
oc|o
oil<tlm

85 8.0

9.0

9.5

FNNH
3|g/58
~lledl—

'H NMR of 3n in CDCl;

R o

=0 ol G
ol Al

e

60T ~—_

<

e

o
Q1 a

@

o
=

TZE1
88"

PET

"eST—

“8CT —

Ph

T
110

120

140

0 ppm

20 80 70 60 50 40 30 20 10

100

130

170 160 150

180

13C NMR of 3n in CDCl;

S29



T T T T T T T T T T T T T

T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
o

dutinda

T
8.5

'H NMR of 30 in CDCl;

—157.174
77.458
77.237
77.034

6.611

——148.028
—109.479

NC

@]
Dy
g N

L ’ H‘I | ) L

T
170

T T T T T T T
160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 ppm

I3C NMR of 30 in CDCl;

S30



eogsezenodarnonganye =
EEEH SRR R 8
NC
0 F
|
Me%N
T T T T T T T T T T T T T T T T T 1
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
Sesy 2
] e b B S
P B PR R o
'"H NMR of 3p in CDCI;
e || | ” \ .
T T T T T T T T T T T T T T T T T T T
110 100 90 80 70 60 50 40 30 10 0 ppm

90

180 170 160 150 140 130

120

13C NMR of 3p in CDCl;

S31



.786

3

T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

0.5 ppm
q e & 3
3 e 88l |8 S
-— N~ o~ L]
NC F
0
|
MeO \ N
L L, m| l ; e
T T T 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 10 0 ppm

13C NMR of 3q in CDCl;

S32



OMEoOWMT AN NG ANOW D0 n
DNOELDID TN D MDD ON TN O ~
B e S S TR I o ik B o @ -
\\\\\\\\ e el AT RV-1 B

T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 . . 2 i

35 30 25 20 15 10 05
EEsEE g
Sla ol [8[g||e S
~ON| ||| [}
e ‘J‘,"lw wmr|l “ - | Restorn N “ v v
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

I3C NMR of 3r in CDCl;

S33



CHNOTRNTOMDE MO -
HOO DWW M NS - oW )
NN @O OOITTTITO AN R ~
L el i R4 n

O Cl
o3

13C NMR of 3s in CDCl;

S34

T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
8 [sEE & 5
Q alalg |9 S
L || o~ [
'H NMR of 3s in CDCl,
NC
0 Cl
MeQ |
<:> /\\,N
- s \_ Lo e ‘:J ‘ l\-i JF.L oy | i W o A i
T T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



—8.376
7.683
7.661
T~~-7.589
—7.376
—7.191
3.794

o
_—6.941
T~6.919

NC
opﬁ,r
wo L

A

T T T T T T T T T T

T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20

rw r T)j fj rw 1.5 1.0 0.5
'H NMR of 3t in CDCl;
SWIZF
NC
wo- (I~
|1 Hh u‘ Ll " Ls
1&0 1'1"0 1&0 1;0 1“10 1;30 1‘20 11‘0 160 9‘0 8]0 7‘0 éO 5‘0 4‘0 3‘0 2‘0 1IU ‘ ppm

13C NMR of 3t in CDCl;

S35



oo TOWWN o0 oL =
NN O @@ OM—0TN OG0 DN )
TORE VDO DD ST SRR ~
\\\\\\\\\\\\\\\\ ~rr- o o

0 Ph
o

T
9.0 8.

T T
75 70 65 60 55 50 45 40 35 30 25 20 15

5 8‘.0 1.0 0.5
| [EREEN 8
'H NMR of 3u in CDCl;
| | \SSSN\
NC
o] Ph
wo~ X
l..l | J.} UL | J ‘ " -
160 17|'0 1%0 15‘0 14!10 1:‘%0 12|0 1‘;0 160 9‘0 alu TIO 6‘0 5|0 4‘0 3‘0 2‘0 1‘0 (‘)ppm

13C NMR of 3u in CDCl;

S36



TsSSISWe——
NC

Ph

8.

T T T

5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
Eegassss g

8|5/8(5|8|8 8|8 8

ol ellol il

@

T T
0.0 ppm

'H NMR of 3v in CDCl;

fepg=t] a
BT =
S 0
N W

Lo Lo |

T T T T T T T T T T T T T T T T

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

L

I3C NMR of 3v in CDCl;

S37



3.874

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
geEE g
S|5|el=| | g
Nir-mo - o
'H NMR of 3w in CDCl;
$8 3 % . .
€9 % 9 - :
MeOzcmN
P ’ T I X
T T 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 10 O ppm

13C NMR of 3w in CDCl;

S38



NewTANNoT = @
N ORI S M - oo
S5 o B e & ™
0w ) ™ —

£
=
=
<

T
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

CEE

'H NMR of 4a in DMSO-d6

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

I3C NMR of 4a in DMSO-d6

S39



—3.030

———2.961
1.328
1.310

<

"H NMR of 4b in CDCl;

—34.184
—23.810

——161.384
_—151.683
T—151.005

T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 4b in CDCl;

S40



24327

A

2.507

95 9.0

——161.326

T T T T
85 80 75 7.0
35885
NN~

—154.103
—151.071

i/ o
-

L .

6.5

60 55 50 45 40 35 3.0

'H NMR of 4¢ in DMSO-d6

25

2.0

34.9094
31.189

T
180

T
170

T T
160 150 140 130

T
120

T T
110 100 90 80 70 60

13C NMR of 4¢ in CDCl;

S41

50

T
40

30

20

10

0 ppm



NN DONCSN - ND O )
NMORNTNANM DO~ o
cCorwTTTMMMMmO N ©
L T e e e 3 L

T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

3 AEe 8

'"H NMR of 4d in CDCl;

—161.377
.735
55.424

— 150

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 10 0 ppm

13C NMR of 4d in CDCl;

S42



I
a
a
o
[ o
]
o
L2
]
2
] LOE"0F
o
7 L@
o
i s [ae)
PRO°E —= o =209 —
L 2
n
. @)
=)
) =
] [5]
= <
G
) o
-a ~
5 =
-2 N
L18°TTT
W lH 862°GTT
[ w ) -
£27°€¢C
mn;.mwﬁry
€9L°LZT
I W o6 reT
¥S5° 82T
/N\ Em.mwﬂ\
)
-]
S =66’}
|..n._ 850° 06T ——
0L IS~
== 101
O 7 o Z50°1
[~ \0%¢ 162291 —
00'c
e
- N —1oe
A0
«©

0 ppm

e
60 50 40 30 20 10

70

80

%
S43

110 100

I3C NMR of 4e in CDCl;

120

T
170 160 150 140 130

180

190



I o

T T T T T T T T T T T T T T T T T T

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 20 1.5 1.0 0.5 ppm

S |8&58
o~ TIOIN| ™~

"H NMR of 4f in CDCl;

CN

| NI

T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 4f in CDCl;

s44



016
995
3.965

o
ORI v

A

T T
8.5 8.0 7.5 70 65 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

LIEERE 3

'H NMR of 4g in CDCl;

8.523

8.249

—151.047
56.377

<13

0]
O~ e

Al | ]

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 4g in CDCls

S45



Cl

0.0 ppm

0
=]
=]
-
a
o
o
b
o
o
o
]
©
=]
<
]
<
o
I
)
0
Q
©
0
©
Q
~ j20e
<s0'C
= 10° L
6’0
00z
—ane )
22004
0
©

"H NMR of 4h in CDCI;

Cl

Cl

O~

0 ppm

T
10

20

40

T
130

13C NMR of 4h in CDCl;

S46



.359

8.5

T T
80 7
it
%8S
-l

5

—160.720

-l

7.0

LEE

—151.492

Me

'H NMR of 4i in CDCl;

20.572

T
0 180

170

160

150

140

130

120

T
110 100 90 80 70 60

13C NMR of 4i in CDCl;

S47

50

40

30

20

10

0 ppm



0.0 ppm

[ @
=1
L @
=
[«
=
[ 2
o
[ ©
o
o
Fe =
85£° 59
Q Th5°F9—>
F o A
“ O
[=
L e =
< o—
L O+ 4
90€°F— =8}'F G
| Le =]
N &
& =
w Z
P =
wn 8GGGTIT
D;HJW
860" 02T~
j (=] C60°TTT —=
o) (o] e PBE EET—
9ET FET—"
P6T"BET
= nmm”mmﬂw
@ 286821
£06°9
mmm.m/
mmm.“ |m 00k 66L EPT——
o Q, y - SGLGET——
4 <%0}
e @ =00 BB
svoi L~ 80
Dow,w\ N5 A
029°L \eoe PTO TIT—
89 "L ]
E0L°L -]
0
o

0 ppm

60 50 40 30 20 10

70

100 90 80
13C NMR of 4j in CDCls
S48

110

120

)

170 160 150 140 130

180




0.0 ppm

T
0.5

009708 —_
fA A

A
T
1.0

1.5

20

0PE" T~_ L

(1)
o

898 z—" J I v \60E
o
L2 0
o
O
- A
C e O
§=
=)
-2 %
[
) o
¥ a2
& =
-2 Z
0 —
[ w
688 TZT
6EZ FZI
=) ww\_ﬁ.NHV
0 e e
= N;.mﬁN
SLO"6ET
[0} ]
© 629" 86T~
26679 M €1z 0P T——
omm.n/ o 707
are ﬁ/ r = <20e
MMMMW ) —Z 0L £EE TS T—
LEV L— = QO 5 [ ZL0C
ETBN ~ =01 .
9L L QML P20 91—
825" L \L0e
00L"L -
6TL"L @

8.5

0 ppm

60 50 40 30 20 10

70

Me
L I‘ \||
160 150 140 130 120 110 100 90 80
13C NMR of 4k in CDCl,
S49

170

180

0



0 g
|
\-N
I | U“ ﬂh X j e |
T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
2" it
S g|e|a|=a(e|=|e|a
- |~ oleilmlall~
'H NMR of 41 in CDCl,
)
NN
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 41 in CDCl,

S50



85

8.0

75

-| [@
OWF
LIRS o

T
7.0

d

o
0
@
@
2

V2T

200

190

180

170

160

150 140 130 120 110 100

I3C NMR of 4m in CDCl;

S51

90

80

70

60

50

40

30

20

10

0 ppm



0.0 ppm

05

65 60 55 50 45 40 35 30 25 20 15 1.0

75 7.0
5|9|5
NN

|

85

9.0

'H NMR of 4n in CDCl;

¥96°
9FE"
STL®
ET6”
09T
LED”
68L"

Log

062" B!
S60°L

‘8LT

L

gy

ppm

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

190

I3C NMR of 4n in CDCl;

S52



T — .
SestgEsuanEaern 55
SZGTRNIINYINDER 2%

o]
[
MeO \_N
MeO
T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm
o MO - Ol @m
'H NMR of Balsoxin in CDCl;
6]
MeO |
NN
MeQ
- ‘ | l
T T T T T T T T T T T T T T T T T T T
2 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

I3C NMR of Balsoxin in CDCl;

S53



8.045
8.041

.025
5.949

8
7
2
7
7
7
T
6
[3

e
£
=
%

A N

T T T T T T
90 85 80 . g .5 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm

'H NMR of Texamine in CDCl;

—160.687

——109.020
— 104,978
——101.569

/—O
E/ Eo
e

i J\u‘ ‘H TN O W

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

I3C NMR of Texamine in CDCl;

S54



