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I. General Information

All reagents were commercial and were used without further purification. Chromatography was carried

on flash aluminium oxide, basic (200-300 mesh) or silica gel (300-400 mesh). All reactions were

monitored by TLC, which was performed on precoated aluminum sheets of silica gel 60 (F254). Melting

points were uncorrected. Unless noted, the 'H NMR spectra were recorded at 500 or 300 MHz in CDCls

and the *C NMR spectra were recorded at 125 or 75 MHz in CDCl; or DMSO with TMS as internal

standard. All coupling constants (J values) were reported in Hertz (Hz). High-resolution mass spectra

(HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI). The compound 4c with

dimension 0.15 x 0.12 x 0.11 mm was glued on a glass fiber. Data were collected at 293 K using graphite-

monochromated Mo Ko radiation (1 = 0.71073A) and IP technique in the range 2.19° < 0 <27.48° .

Empirical absorption correction was applied. The structures were solved by the direct method and refined

by the full-matrix least-squares method on [F2 using the SHELXS 97 crystallographic software package.

Anisotropic thermal parameters were used to refine all non-hydrogen atoms. Hydrogen atoms were

located from difference Fourier maps.



I1. General Procedure for the Preparation of 4 (4a as Example):
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To a solution of 1a (0.5 mmol, 198 mg) and dimethyl glutaconate 2 (1.0 mmol, 0.14 mL) in MeOH (4.0 mL) was added
NaOH (20% mmol, 4 mg) in one portion. The reaction mixture was stired at r.t. for 18 min. After 1a was consumed
(monitored by TLC), the reaction mixture was poured into water (50 mL) and extracted with CH,Cl, (10 mL x 3). The
combined organic extracts were dried over anhydrous Na,SQOy, filtered and concentrated under reduced pressure to yield
the corresponding crude product, which was purified by aluminium oxide, basic (200-300 mesh) chromatography

petroleum ether/acetone = , V/V) to give 4a mg, 85%) as a yellow solid.
1 her/ 10/4, v/v) ive 4a (214 85%) 11 lid

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2,6-di-p-tolyl-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4a):

QS\ ONQ/

Yellow solid; m.p. 191-193 °C; 'H NMR (CDCl;, 500 MHz) 8: 2.30 (s, 3H), 2.40 (s, 3H), 3.28-3.42 (m, 3H), 3.54 (t, J = 7.5
Hz, 2H), 3.73 (s, 3H), 3.97 (d, J = 17.0 Hz, 1H), 4.30 (d, J = 9.0 Hz, 1H), 7.05-7.11 (m, 6H), 7.29 (d, J = 8.0 Hz, 2H), 8.09 (s,
1H); *C NMR (CDClLs, 125 MHz) 8: 20.9, 21.2, 36.2, 36.3, 37.6, 38.6, 51.7, 115.3, 118.7, 127.0 (2C), 127.4, 128.0 (2C), 129.3
(20), 129.9 (2C), 131.3, 132.7, 136.6, 138.2, 138.3, 144.1, 161.6, 163.7, 166.6, 178.4. HRMS (ESI-TOF) calcd for
CosHagNO,S," (IM + H]): 504.1298, found: 504.1294.

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-phenyl-2-(p-tolyl)-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4b):

AT

Yellow solid; m.p. 242-244 °C; 'H NMR (CDCl;, 500 MHz) &: 2.40 (s, 3H), 3.29-3.44 (m, 3H), 3.55 (t, J = 6.5 Hz, 2H), 3.74
(s, 3H), 3.99 (dd, J = 17.5, 1.5 Hz, 1H), 4.33 (d, J = 8.5 Hz, 1H), 7.08 (d, J = 8.0 Hz, 2H), 7.21-7.28 (m, 5H), 7.29 (d, J = 8.0
Hz, 2H), 8.10 (s, 1H); *C NMR (CDCls, 125 MHz) &: 21.3, 36.1, 36.7, 37.6, 38.6, 51.8, 115.4, 118.9, 127.0, 127.1 (2C), 127.3,
128.1 (2C), 128.6 (2C), 130.1 (2C), 131.5, 132.7, 138.4, 1412, 144.1, 161.6, 163.8, 166.7, 178.3. HRMS (ESI-TOF) caled for
CoyHauNOLS," (IM + HIY): 490.1141, found: 490.1149.



Methyl 6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2-(p-tolyl)-1,2,3,4,5,6- hexahydroisoquinoline-7-
carboxylate (4c):

Yellow solid; m.p. 193-195 °C; 'H NMR (CDCl;, 500 MHz) &: 2.40 (s, 3H), 3.30-3.42 (m, 3H), 3.55 (t, = 6.5 Hz, 2H), 3.74
(s, 3H), 3.96 (dd, J = 17.5, 1.5 Hz, 1H), 4.30 (d, J = 9.0 Hz, 1H), 7.08 (d, J = 8.5 Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 7.23 (d, J =
8.5 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 8.10 (s, 1H); °C NMR (CDCls, 125 MHz) &: 21.2, 36.0, 36.2, 37.6, 38.6, 51.8, 115.3,
118.8, 126.9, 128.0 (2C), 128.5 (2C), 128.8 (2C), 130.0 (2C), 131.7, 132.6, 132.8, 138.4, 139.7, 143.8, 161.5, 163.7, 166.5,
178.3. HRMS (ESI-TOF) caled for Co;HyCINO,S,  (IM + H]Y): 524.0752, found: 524.0752.

Methyl 4-(1,3-dithiolan-2-ylidene)-6-(furan-2-yl)-1,3-dioxo-2-(p-tolyl)-1,2,3,4,5,6- hexahydroisoquinoline-7-carboxylate

(4d):
ST
ST N

~
\_0  COOCH,

Yellow solid; m.p. 233-235 °C; "H NMR (CDCls, 500 MHz) &: 2.39 (s, 3H), 3.17 (dd, J = 17.0, 9.0 Hz, 1H), 3.32-3.43 (m, 2H),
3.60 (t, J = 6.0 Hz, 2H), 3.80 (s, 3H), 4.17 (dd, J = 17.0, 1.0 Hz, 1H), 4.41 (d, J = 8.5 Hz, 1H), 5.95 (d, J = 3.0 Hz, 1H), 6.21 (t,
J=3.0 Hz, 1H), 7.06 (d, J = 8.5 Hz, 2H), 7.28 (t, J = 8.5 Hz, 2H), 7.30 (s, 1H ), 8.02 (s, 1H); *C NMR (CDCls, 125 MHz) &:
21.3,30.9, 32.8, 37.7, 38.7, 52.0, 106.1, 110.1, 115.4, 118.6, 124.9, 128.0 (2C), 130.1 (2C), 132.2, 132.6, 138.4, 141.9, 144.4,
153.6, 161.6, 163.8, 166.4, 178.2. HRMS (ESI-TOF) calcd for C,sH»,NOsS," ([M + H]"): 480.0934, found: 480.0937.

Methyl4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-(thiophen-2-yl)-2-(p-tolyl)-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxy-
late (4e):

\_S  COOCH;4
Yellow solid; m. p. 230-232°C; 'H NMR (CDCls, 500 MHz) : 2.39 (s, 3H), 3.27-3.36 (m, 3H), 3.54 (t, J = 6.5 Hz, 2H), 3.78

(s, 3H),4.11 (d, J = 17.5, 1H), 4.59 (d, = 8.5 Hz, 1H), 6.82 (s, 1H), 6.84 (d, J = 4.0 Hz, 1H), 7.08 (d, J = 7.5 Hz, 3H), 7.28 (d,
J =175 Hz, 2H), 7.99 (s, 1H); *C NMR (CDCL, 125 MHz) &: 21.3, 32.4, 36.0, 37.7, 38.7, 52.0, 115.4, 118.7, 123.9, 124.6,



126.6, 127.7, 128.1 (2C), 130.1 (2C), 131.1, 132.7, 138.4, 1442, 144.3, 161.6, 163.8, 166.4, 178.6. HRMS (ESI-TOF) caled
for CosHxNO,S;™ ([M + H]): 496.0705, found: 496.0713.

(E)-methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-styryl-2-(p-tolyl)-1,2,3,4,5,6- hexahydroisoquinoline-7-carboxylate
(4f):

Yellow solid; m.p. 276-278 °C; "H NMR (CDCls, 500 MHz) &: 2.39 (s, 3H), 3.16 (dd, J = 17.5, 8.5 Hz, 1H), 3.31-3.42 (m, 2H),
3.57 (t, J = 6.5 Hz, 2H), 3.79 (s, 3H), 3.84-3.95 (m, 2H), 6.10 (dd, J = 16.0, 7.5 Hz, 1H), 6.48 (d, J = 16.0 Hz, 1H), 7.09 (d, J =
8.0 Hz, 2H), 7.19 (t, J = 7.0 Hz, 1H), 7.27-7.32 (m, 6H), 7.93 (s, 1H); *C NMR (CDCl;, 125 MHz) &: 21.2, 33.8, 34.8, 37.7,
38.6,51.8, 115.6, 118.9, 126.4 (2C), 127.1, 127.4, 128.0, 128.1 (2C), 128.4 (2C), 130.0 (2C), 130.7, 130.8, 132.7, 136.8, 138.4,
144.1, 161.6, 163.8, 166.5, 177.8. HRMS (ESI-TOF) caled for C2sH2gNO,S,* ([M + H]): 516.1298, found: 516.1294.

Methyl 2,6-bis(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-1,2,3,4,5,6- hexahydroisoquinoline-7-carboxylate
(49):

Yellow solid; m.p.181-183 °C; "H NMR (CDCls, 500 MHz) &: 3.34-3.42 (m, 3H), 3.58 (t, J = 6.5 Hz, 2H), 3.75 (s, 3H), 3.96 (d,
J=17.0, 1H), 432 (d, J = 11.0 Hz, 1H), 7.14 (d, J = 2.5 Hz, 2H), 7.15 (d, J = 3.5 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.47 (d, J
=9.0 Hz, 2H), 8.09 (s, IH); *C NMR (CDCls, 125 MHz) &: 36.1, 36.2, 37.7, 38.8, 52.0, 115.1, 118.5, 127.1, 128.5 (2C), 128.8
(20), 129.5 (2C), 129.9 (2C), 131.6, 132.9, 133.8, 134.5, 139.6, 144.2, 161.3, 163.4, 166.4, 179.4. HRMS (ESI-TOF) calcd for
CasHaoCLNO,S, " ([M + H]): 544.0205, found: 544.0201.

Methyl 2-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-phenyl-1,2,3,4,5,6- hexahydroisoquinoline-7-
carboxylate (4h):




Yellow solid; m.p. 187-189 °C; "H NMR (CDCls, 500 MHz) &: 3.32-3.38 (m, 2H), 3.41 (dd, J = 17.5, 10.0 Hz , 1H), 3.56 (t, J
= 6.0 Hz, 2H), 3.74 (s, 3H), 4.00 (dd, J = 17.0, 1.5 Hz, 1H), 4.34 (d, J = 8.5 Hz, 1H), 7.15 (d, J = 6.5 Hz, 2H), 7.20-7.28 (m,
S5H), 7.46 (d, J = 8.5 Hz, 2H), 8.09 (s, 1H); °C NMR (CDCl;, 125 MHz) &: 36.2, 36.7, 37.7, 38.7, 51.9, 115.2, 118.7, 127.0
(20), 127.1, 127.5, 128.7 (2C), 129.5 (2C), 129.9 (2C), 131.3, 133.8, 134.4, 141.1, 144.4, 161.3, 163.5, 166.6, 179.0. HRMS
(ESI-TOF) caled for CygH, CINO,S," ([M + H]"): 510.0595, found: 510.0593.

Methyl 6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2-phenyl-1,2,3,4,5,6- hexahydroisoquinoline-7-
carboxylate (4i):

Yellow solid; m.p. 187-189 °C; 'H NMR (CDCl;, 500 MHz) &: 3.31-3.43 (m, 3H), 3.56 (t, J = 6.0 Hz, 2H), 3.74 (s, 3H), 3.96
(dd, J=17.0, 1.5 Hz, 1H), 4.31 (d, J = 8.5 Hz, 1H), 7.15 (d, J = 8.5 Hz, 2H), 7.17-7.24 (m, 4H), 7.43 (t, J = 7.0 Hz, 1H), 7.50
(t, J=7.0 Hz, 2H), 8.11 (s, IH); *C NMR (CDCls, 125 MHz) §: 36.0, 36.2, 37.6, 38.6, 51.9, 115.3, 118.7, 126.9, 128.4 (2C),
128.5, 128.6 (2C), 128.8 (2C), 129.3 (2C), 131.7, 132.8, 135.3, 139.6, 143.9, 161.4, 163.6, 166.5, 178.6. HRMS (ESI-TOF)
caled for CagH, CINO,S," ([M + H]*): 510.0595, found: 510.0597.

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2-phenyl-6-(p-tolyl)-1,2,3,4,5,6- hexahydroisoquinoline-7-carboxylate (4j):

S Ne

Yellow solid; m.p. 165-167 °C; '"H NMR (CDCls, 500 MHz) &: 2.30 (s, 3H), 3.31-3.36 (m, 2H), 3.40 (dd, J = 17.0, 9.5 Hz, 1H),
3.55 (t, J= 5.5 Hz, 2H), 3.73 (s, 3H), 3.97 (d, J = 17.5 Hz, 1H), 4.30 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 8.0 Hz, 2H), 7.11 (d, J =
8.5 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 7.43 (t, J = 7.5 Hz, 1H), 7.50 (t, J = 7.5 Hz, 2H), 8.08 (s, 1H); °C NMR (CDCl, 125
MHz) §: 21.0, 36.3, 36.4, 37.7, 38.6, 51.8, 115.5, 119.0, 127.1 (2C), 127.6, 128.4 (2C), 128.5, 129.3 (2C), 129.4 (2C), 131.3,
135.4, 136.7, 138.2, 1442, 161.6, 163.7, 166.7, 178.2. HRMS (ESI-TOF) calcd for Co;H2NO,S," (IM + HI): 490.1141,
found: 490.1146.

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2,6-diphenyl-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4k):

SSwe




Yellow solid; m.p. 197-199 °C; 'H NMR (CDCls, 500 MHz) &: 3.30-3.37 (m, 2H), 3.42 (dd, J = 17.5, 10.0 Hz, 1H), 3.55 (t, J =
6.5 Hz, 2H), 3.74 (s, 3H), 4.00 (dd, J=17.5, 1.5 Hz, 1H), 4.34 (d, J = 9.0 Hz, 1H), 7.20-7.28 (m, 7H), 7.42 (t, J = 7.0 Hz, 1H),
7.50 (t, J = 8.0 Hz, 2H), 8.11 (s, 1H); *C NMR (CDCl;, 125 MHz) &: 36.2, 36.7, 37.7, 38.7, 51.9, 115.4, 118.9, 127.1, 127.2
(20), 127.4, 128.5 (20), 128.6, 128.7 (2C), 129.3 (2C), 131.5, 135.4, 141.2, 144.2, 161.6, 163.7, 166.7, 178.3. HRMS (ESI-
TOF) caled for CosH,,NO,S," ([M + H]"): 476.0985, found: 476.1001.

Methyl2-benzyl-6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-1,2,3,4,5,6-hexahydroisoquinoline-7-
carboxylate (41):

Yellow solid; m.p. 280-282 °C; 'H NMR (CDCl;, 500 MHz) &: 3.29-3.39 (m, 3H), 3.54 (t, J = 7.0 Hz, 2H), 3.73 (s, 3H), 3.86
(d, J=17.5 Hz, 1H), 4.25 (d, J = 9.0 Hz, 1H), 5.21 (dd, J = 14.0, 14.0 Hz, 2H), 7.08 (d, J = 8.5 Hz, 2H), 7.18 (d, J = 9.0 Hz,
2H), 7.24-7.31 (m, 3H), 7.44 (d, J = 7.0 Hz, 2H), 8.12 (s, 1H); *C NMR (CDCls, 125 MHz) &: 35.9, 36.2, 37.6, 38.6, 43.8,
51.9, 115.4, 118.6, 127.0, 127.4 (2C), 128.4 (2C), 128.6 (2C), 128.8 (3C), 131.9, 132.8, 137.1, 139.7, 143.4, 161.5, 163.3,
166.5, 177.9. HRMS (ESI-TOF) calcd for C»HyCINO,S," ([M + H]"): 524.0752, found: 524.0749.

Methyl 2-benzyl-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-(p-tolyl)-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4m):

Yellow solid; m. p. 263-265 °C; '"H NMR (CDCls, 500 MHz) &: 2.27 (s, 3H), 3.29-3.38 (m, 3H), 3.52 (t, J = 6.0 Hz, 2H), 3.72
(s, 3H), 3.88 (d, J = 16.5, 1H), 4.25 (d, J = 9.0 Hz, 1H), 5.21 (dd, J = 14.0, 13.5 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 7.05 (d, J =
8.0 Hz, 2H), 7.24 (d, J = 7.5 Hz, 1H), 7.29 (t, J = 8.0 Hz, 2H), 7.44 (d, J = 7.5 Hz, 2H), 8.11 (s, 1H); °C NMR (CDCL, 125
MHz) &: 21.0, 36.2, 36.4, 37.5, 38.5, 43.7, 51.8, 115.5, 118.7, 127.0 (2C), 127.3, 127.5, 128.3 (2C), 128.7 (2C), 129.3 (2C),
131.5, 136.6, 137.2, 138.2, 143.7, 161.6, 163.4, 166.7, 177.6. HRMS (ESI-TOF) calcd for CosHsNO,S," ([M + H]"): 504.1298,
found: 504.1291.

Methyl 2-benzyl-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-phenyl-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4n):




Yellow solid; m. p. 253-255 °C; 'H NMR (CDCls, 500 MHz) &: 3.29-3.38 (m, 3H), 3.52 (t, J = 6.0 Hz, 2H), 3.73 (s, 3H), 3.91
(d, J=16.5 Hz, 1H), 4.28 (d, J = 9.0 Hz, 1H), 5.21 (dd, J = 14.5, 14.0 Hz, 2H), 7.15-7.30 (m, 8H), 7.43 (d, J = 6.5 Hz, 2H),
8.12 (s, 1H); *C NMR (CDCLs, 125 MHz) &: 36.1, 36.7, 37.5, 38.5, 43.7, 51.8, 115.5, 118.7, 127.0, 127.1 (3C), 127.3, 128.3

(20), 128.6 (2C), 128.7 (2C), 131.6, 137.1, 141.2, 143.6, 161.5, 163.4, 166.6, 177.6. HRMS (ESI-TOF) calcd for
C27H24NO4SZ+ ([M + H]+): 490.1 141, found: 490.1130.

Methyl 6-(4-chlorophenyl)-2-(2,4-dimethylphenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-1,2,3,4,5,6-hexahydroisoquino-
line-7-carboxylate (40):

Yellow solid; m.p. 278-280 °C; 'H NMR (CDCls, 500 MHz) &: 2.00 (s, 3H), 2.36 (s, 3H), 3.29-3.42 (m, 3H), 3.53-3.58 (m,
2H), 3.74 (s, 3H), 3.89 (d, J = 17.0 Hz, 1H), 4.30 (d, J = 9.5 Hz, 1H), 6.98 (d, J = 8.0 Hz, 1H), 7.12 (d, J = 6.5 Hz, 2H), 7.15 (d,
J=6.5Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 8.12 (s, 1H); *C NMR (CDCls, 125 MHz) &: 17.2, 21.2, 36.1, 36.3, 37.7, 38.6, 51.9,
115.4, 119.0, 127.1, 127.8, 128.1, 128.5 (2C), 128.7 (2C), 131.8 (2C), 132.0, 132.9, 135.0, 138.8, 139.4, 144.0, 161.2, 163.4,
166.5, 178.0. HRMS (ESI-TOF) calcd for Co5HysCINO,S, ([M + H]): 538.0908, found: 538.0916.

Ethyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-phenyl-2-(p-tolyl)-1,2,3,4,5,6-hexahydroisoquinoline-7-carboxylate (4p):

Yellow solid; m. p. 144-146°C; 'H NMR (CDCls, 300 MHz) &: 1.27 (t, J = 9.0 Hz, 3H), 2.41 (s, 3H), 3.33-3.47 (m, 3H), 3.56
(t, J = 6.0 Hz, 2H), 4.00 (d, J = 15.0 Hz, 1H), 4.20 (q, J = 9.0 Hz, 2H), 435 (d, J = 9.0 Hz, 1H), 7.10 (d, J = 9.0 Hz, 2H), 7.24-
7.32 (m, 7H), 8.11 (s, 1H); BC NMR (CDCls, 125 MHz) &: 13.6, 20.7, 35.6, 36.2, 37.0, 38.1, 60.1, 114.9, 118.4, 126.4, 126.6
(20), 1272, 127.6 (2C), 128.1 (2C), 129.4 (2C), 130.6, 132.1, 137.8, 140.9, 143.5, 161.1, 163.2, 165.6, 177.6. HRMS (ESI-
TOF) calcd for C,gHyNO,S," ([M + HJ"): 504.1298, found: 504.1299.

Methyl 6'-(4-chlorophenyl)-2'-(4-methoxyphenyl)-1',3'-dioxo-2',3',5',6'-tetrahydro-1'H- spiro[cyclopropane-1,4'-
isoquinoline]-7'-carboxylate (4q):



Green solid; m.p. 186-187°C; 'H NMR (CDCls, 500 MHz) 8: 1.26 (tt, J = 9.0, 3.5 Hz, 1H), 1.74 (t, = 9.0, 4.0 Hz, 1H), 1.83
(tt, J = 8.0, 5.0 Hz, 1H), 2.04 (tt, J = 9.0, 4.0 Hz, 1H), 2.23 (d, J = 17.5 Hz, 1H), 2.86 (dd, J = 9.5, 17.0 Hz, 1H), 3.74 (s, 3H ),
3.84 (s, 3H), 4.17 (d, 3 = 9.0 Hz, 1H), 6.99 (d, J = 9.0 Hz, 2H), 7.08 (d, J = 9.0 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 7.26-7.28 (m,
2H), 7.98 (s, 1H); *C NMR (CDCls, 125 MHz) 8: 20.7, 25.4, 29.7, 32.4, 35.6, 52.0, 55.4, 114.6 (2C), 122.9, 127.3, 128.2 (2C),
128.4, 129.0 (2C), 129.2 (2C), 130.4, 133.1, 138.8, 1532, 159.4, 163.2, 166.5, 171.8. HRMS (ESI-TOF) calcd for
CasHo3CINOs™ ([M + H]): 464.1259, found: 464.1253.

Methyl 2'-(4-methoxyphenyl)-1',3'-dioxo-6'-(p-tolyl)-2,3",5",6'-tetrahydro-1'H-spiro [cyclopropane-1,4'-isoquinoline]-

OCH
P
A N

7'-carboxylate (4r):

Green solid; m.p. 163-165°C; '"H NMR (CDCl;, 500 MHz) &: 1.28 (tt, J = 9.0, 3.5 Hz, 1H), 1.72 (tt, J = 8.5, 4.0 Hz , 1H), 1.78
(tt, J= 8.0, 4.5 Hz, 1H), 2.01 (tt, J = 8.5, 5.0 Hz, 1H), 2.22 (d, J = 18.0 Hz, 1H), 2.31 (s, 3H), 2.83 (dd, J=10.0, 17.5 Hz, 1H),
3.73 (s, 3H), 3.83 (s, 3H), 4.16 (d, J = 8.5 Hz, 1H), 6.98 (d, J = 9.0 Hz, 2H), 7.04-7.10 (m, 6H), 7.95 (s, 1H); *C NMR (CDCl,,
125 MHz) 6: 20.6, 21.0, 25.3, 29.7, 32.6, 35.7, 51.9, 55.4, 114.6 (2C), 122.8, 126.7 (2C), 127.5, 129.0, 129.2 (2C), 129.5 (2C),
130.0, 136.9, 137.3, 153.4, 159.4, 163.3, 166.6, 172.0. HRMS (ESI-TOF) calcd for C,7H,NOs" ([M + H]"): 444.1805, found:
444.1802.

Methyl 2'-(4-methoxyphenyl)-1',3'-dioxo-6'-phenyl-2',3",5",6'-tetrahydro-1"H-spiro [cyclopropane-1,4'-isoquinoline]-7'-

AV

carboxylate (4s):

Green solid; m.p. 137-139°C; 'H NMR (CDCls, 500 MHz) &: 1.25 (tt, J = 9.0, 3.5 Hz, 1H), 1.74 (tt, J = 9.0, 3.5 Hz, 1H), 1.78
(tt, J = 8.0, 5.0 Hz, 1H), 2.02 (tt, J = 8.0, 2.5 Hz, 1H), 2.23 (d, J = 17.5 Hz, 1H), 2.86 (dd, J = 9.0, 17.0 Hz, 1H), 3.73 (s, 3H),
3.83 (s, 3H), 4.20 (d, J = 9.5 Hz, 1H), 6.99 (d, J = 9.5 Hz, 2H), 7.08 (d, J = 9.0 Hz, 2H), 7.17 (d, J = 7.5 Hz, 2H), 7.22-7.30 (m,
3H), 7.98 (s, 1H); *C NMR (CDCl, 125 MHz) &: 20.6, 25.3, 29.7, 32.6, 36.1, 52.0, 55.4, 114.6 (2C), 122.9, 126.8 (2C), 126.9,



127.3, 127.4, 128.8 (2C), 129.2 (2C), 130.1, 140.3, 153.4, 159.4, 163.3, 166.6, 172.0. HRMS (ESI-TOF) calcd for CogH4NOs"
(IM + HT): 430.1649, found: 430.1647.

Methyl 2'-benzyl-1',3'-dioxo-6'-phenyl-2',3',5',6'-tetrahydro-1"H-spiro[cyclopropane-1,4'-isoquinoline]-7'-carboxylate
(41):

Green solid; m. p. 170-172°C; 'H NMR (CDCl, 500 MHz) 8: 1.17 (tt, J = 8.5, 3.5 Hz, 1H), 1.64-1.68 (m, 1H), 1.74 (tt, J = 9.0,
3.5 Hz, 1H), 1.93 (tt, J = 8.5, 4.0 Hz, 1H), 2.15 (d, J = 17.5 Hz, 1H), 2.77 (dd, J = 17.5, 9.5 Hz, 1H), 3.72 (s, 3H), 4.15 (d, J =
9.5 Hz, 1H), 5.08 (dd, J = 14.0, 14.0 Hz, 2H), 7.11 (d, J = 7.5 Hz, 2H), 7.18-7.27 (m, 4H), 7.30 (t, J = 7.5 Hz, 2H), 7.45 (d, J =
7.5 Hz, 2H), 7.99 (s, 1H); °C NMR (CDCl;, 125 MHz) &: 20.5, 25.2, 29.4, 32.4, 36.1, 43.6, 52.0, 122.6, 126.8 (2C), 127.3,
127.6, 128.4 (2C), 128.7, 128.8 (2C), 129.2 (2C), 130.2, 137.0, 140.4, 153.2, 163.0, 166.6, 171.8. HRMS (ESI-TOF) calcd for
CasHauaNO," ([M + H]Y): 414.1700, found: 414.1709.

Methyl 2'-benzyl-1',3'-dioxo-6-(p-tolyl)-2*,3",5",6'-tetrahydro-1"H-spiro[cyclopropane-1,4'-isoquinoline]-7'-carboxylate
(4u):

HsC

Green solid; m. p. 72-74°C; 'H NMR (CDCls, 500 MHz) 5: 1.20 (tt, J = 8.5, 3.5 Hz, 1H), 1.66 (tt, J = 9.0, 4.0 Hz, 1H), 1.75 (tt,
1=9.0,3.5 Hz, 1H), 1.97 (tt, J = 9.0, 3.5 Hz, 1H), 2.23 (d, J = 17.0 Hz, 1H), 2.28 (s, 3H), 2.75 (dd, J = 17.5, 9.5 Hz, 1H), 3.72
(s, 3H), 4.11 (d, J = 9.5 Hz, 1H), 5.08 (dd, J = 14.0, 14.0 Hz, 2H), 7.00 (d, J = 7.5 Hz, 2H), 7.04 (d, J = 7.5 Hz, 2H), 7.24-
2.27(m, 1H), 7.31 (t, J = 7.0 Hz, 2H), 7.45 (d, J = 7.5 Hz, 2H), 7.97 (s, 1H); *C NMR (CDCls, 125 MHz) &: 20.5, 21.0, 25.2,
29.4,32.5,35.7, 43.5, 51.9, 122.6, 126.6 (2C), 127.5, 128.4 (2C), 129.0, 129.2 (2C), 129.5 (2C), 129.9, 136.8, 137.0, 137.4,
153.2, 163.1, 166.6, 171.8. HRMS (ESI-TOF) calcd for Co;HyNO," ([M + H]"): 428.1856, found: 428.1868.

Methyl 2'-benzyl-6'-(4-chlorophenyl)-1',3'-dioxo-2",3",5",6"-tetrahydro-1"H-spiro[cyclopropane-1,4'-isoquinoline]-7'-

carboxylate (4v):




Green solid; m. p. 75-77°C; 'H NMR (CDCl;, 500 MHz) &: 1.18 (tt, J = 8.5, 3.5 Hz, 1H), 1.66 (tt, J = 9.0, 4.0 Hz, 1H), 1.78 (tt,
J=9.0,4.0 Hz, 1H), 1.9 (tt, J = 9.0, 4.0 Hz, 1H), 2.11 (d, J = 17.5 Hz, 1H), 2.77 (dd, J = 18.0, 9.5 Hz, 1H), 3.73 (s, 3H), 4.12
(d, J=9.5 Hz, 1H), 5.08 (dd, J = 14.0, 13.5 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 7.5 Hz, 2H), 7.26-2.28 (m, 1H), 7.31
(t, J = 7.0 Hz, 2H), 7.45 (d, J = 7.5 Hz, 2H), 7.99 (s, 1H); °C NMR (CDCls, 125 MHz) 5: 20.6, 25.3, 29.4, 32.3, 35.6, 43.6,
52.0, 122.6, 127.6, 128.2 (2C), 128.3 (2C), 128.4, 129.0 (2C), 129.2 (2C), 130.3, 133.0, 136.9, 138.9, 152.9, 162.9, 166.4,
171.6. HRMS (ESI-TOF) caled for CogHy;CINO,* ([M + H]'): 448.1310, found: 448.1316.

Methyl 2'-benzyl-1",3'-dioxo-6'-(thiophen-2-yl)-2*,3',5",6'-tetrahydro-1'H-spiro[cyclopropane-1,4'-isoquinoline]-7°'-
carboxylate (4w):
O

it C
O
x

\_S  COOCH,
Green solid; m. p. 133-135°C; "H NMR (CDCls, 500 MHz) 3: 1.52-1.54 (m, 1H), 1.69-1.72 (m, 1H), 1.90-1.92 (m, 1H), 1.99-
2.01 (m, 1H), 2.28 (d, J = 17.5 Hz, 1H), 2.71 (dd, J = 17.5, 8.5 Hz, 1H), 3.7 (s, 3H), 4.43 (d, J = 8.5 Hz, 1H), 5.08 (s, 2H) ,
6.77 (d, J = 3.0 Hz, 1H), 6.84 (d, J = 4.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 725 (d, J = 7.0 Hz, 1H), 7.29 (t, J = 7.5 Hz, 2H),
7.43 (d, J = 7.5 Hz, 2H), 7.88 (s, 1H); *C NMR (CDCl, 125 MHz) 5: 20.8, 25.7, 29.5, 31.6, 32.3, 43.5, 52.0, 122.4, 123.8,
1247, 126.6, 127.5, 128.3 (2C), 128.8, 129.0 (2C), 129.6, 136.9, 143.4, 1533, 162.9, 166.3, 171.6. HRMS (ESI-TOF) caled
for CagHpNOLS” ([M + HI'): 420.1264, found: 420.1266.

11



I11. General Procedure for the Preparation of 6 (6a as Example):

o)
7 9 NaOH (0.5 equiv.) MeO,C R?
a .5 equiv. eO, .
NHRZ + Me0,C”~ > "C0o,Me - N
| L MeOH, 60 °C or rt " o
R1 VAV Vv,V
1or5 2 6

To a solution of (E)-2-(1,3-dithiolan-2-ylidene)-3-0x0-N,5-di-p-tolylpent-4-enamide la (0.5 mmol, 198 mg) and dimethyl
glutaconate 2 (1.0 mmol, 0.14 mL) in MeOH (4.0 mL) was added NaOH (50% mmol, 10 mg) in one portion. The reaction
mixture was stired at 60°C for 4 h. After 1a was consumed (monitored by TLC), the reaction mixture was poured into
water (50 mL) and extracted with CH,Cl, (10 mL x 3). The combined organic extracts were dried over anhydrous
Na,S0O,, filtered and concentrated under reduced pressure to yield the corresponding crude product, which was purified

by aluminium oxide, basic (200-300 mesh) chromatography (petroleum ether/acetone = 10/4, v/v) to give 6a (226 mg,
90%) as a yellow solid.

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2,6-di-p-tolyl-1,2,3,4-tetrahydroisoquinoline-7-carboxylate (6a):

gs\ ONQ/

Yellow solid; m.p. 286-298 °C; 'H NMR (CDCls, 500 MHz) &: 2.42 (s, 3H), 2.43 (s, 3H), 3.42 (t, J = 6.5 Hz, 2H), 3.58 (t, J
=6.0 Hz, 2H), 3.75 (s, 3H), 7.14 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 7.5 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H),
831 (s, 1H), 8.79 (s, 1H); *C NMR (CDCLs, 125 MHz) §: 21.3 (2C), 38.0, 38.2, 52.3, 112.6, 122.1 128.2 (2C), 128.3 (2C),
128.4, 129.1 (2C), 130.1 (2C), 131.5, 132.8, 136.5, 137.3, 138.0, 138.5, 143.0, 146.8, 162.8, 163.9, 167.6, 172.7. HRMS (ESI-
TOF) caled for CogH2aNS,04" ([M + H]"): 502.1141, found: 502.1140.

Methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-phenyl-2-(p-tolyl)-1,2,3,4- tetrahydroisoquinoline-7-carboxylate (6b):

AT

Yellow solid; m.p. 184-186 °C; 'H NMR (CDCls, 500 MHz) &: 2.42 (s, 3H), 3.42 (t, J = 6.5 Hz, 2H), 3.58 (t, J = 6.5 Hz, 2H),
3.72 (s, 3H), 7.14 (d, J = 8.0 Hz, 2H), 7.32 (d, = 8.0 Hz, 2H), 7.43-7.47 (m, 5H), 8.32 (s, 1H), 8.81 (s, 1H); *C NMR (CDCl,,
125 MHz) 8: 21.3, 38.0, 38.2, 52.3, 112.5, 122.3 128.1, 128.2 (2C), 128.2 (2C), 128.3 (3C), 128.4, 130.0 (2C), 131.5, 132.8,
136.6, 138.5, 140.3, 146.7, 162.7, 163.8, 167.5, 173.0. HRMS (ESI-TOF) calcd for C»;H»,NS,0," ([M + H]"): 488.0985,

found: 488.0983.



Methyl 6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2-(p-tolyl)-1,2,3,4- tetrahydroisoquinoline-7-
carboxylate (6c):

Yellow solid; m.p. 186-188 °C; '"H NMR (CDCls, 500 MHz) &: 2.42 (s, 3H), 3.43 (t, J = 6.5 Hz, 2H), 3.59 (t, J = 5.5 Hz, 2H),
3.75 (s, 3H), 7.14 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.44 (d, J = 9.0 Hz, 2H), 8.28 (s, 1H),
8.84 (s, 1H); °C NMR (CDClLs, 125 MHz) &: 21.3, 38.0, 38.2, 52.3, 112.4, 122.6, 127.8, 128.2 (2C), 128.4, 128.5 (2C), 129.7
(20), 130.1 (2C), 131.8, 132.7, 134.3, 136.7, 138.6, 138.8, 145.7, 162.6, 163.8, 167.1, 173.2. HRMS (ESI-TOF) calcd for
C7H, CINS,0," ([M + H]"): 522.0595, found: 522.0594.

(E)-methyl 4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-styryl-2-(p-tolyl)-1,2,3,4- tetrahydroisoquinoline-7-carboxylate (6d):

AT

Yellow solid; m.p. 292-294 °C; "H NMR (CDCls, 500 MHz) &: 2.42 (s, 3H), 3.46 (t, J = 7.0 Hz, 2H), 3.63 (t, J = 6.0 Hz, 2H),
3.95 (s, 3H), 7.14 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 16.5 Hz, 1H), 7.33 (¢, J = 8.0 Hz, 3H), 7.40 (t, J = 8.0 Hz, 2H), 7.63 (d, J =
7.5 Hz, 2H), 8.17 (d, J = 16.0 Hz, 1H), 8.61 (s, 1H), 8.89 (s, 1H); *C NMR (CDCls, 125 MHz) §: 21.2, 38.0, 38.3, 52.3, 112.8,
122.2, 124.4, 125.9, 127.0, 127.2 (2C), 128.2 (2C), 128.5, 128.7 (2C), 130.0 (2C), 132.5, 132.8, 134.1, 136.9, 137.1, 138.5,
143.6, 162.7, 163.9, 166.6, 172.6. HRMS (ESI-TOF) calcd for CoHsNO,S, ([M + H]*): 514.1141, found: 514.1149.

Methyl 2-benzyl-6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-1,2,3,4-tetrahydroisoquinoline-7-carboxylate
(6e):

Yellow solid; m.p. 111-113 °C; '"H NMR (CDCl;, 500 MHz) &: 3.43 (t, J= 7.0 Hz, 2H), 3.57 (t, J = 6.0 Hz, 2H), 3.75 (s, 3H),
5.32 (s, 2H), 7.24 (d, J = 7.5 Hz, 1H), 7.26-7.33 (m, 4H), 7.41 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 7.0 Hz, 2H), 8.19 (s, 1H), 8.84
(s, 1H); >C NMR (CDCl;, 125 MHz) &: 37.8, 38.2, 43.9, 52.3, 112.4, 122.4, 127.4, 127.7, 128.4 (3C), 128.5 (2C), 128.9 (2C),
129.7 (2C), 131.8, 134.2, 136.5, 137.1, 138.8, 145.6, 162.5, 163.4, 166.9, 172.4. HRMS (ESI-TOF) calcd for C,;H,NCIS,0,"
([M + H]"): 522.0595, found: 522.0609.



Methyl 6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-2-methyl-1,3-dioxo-1,2,3,4-tetrahydro-isoquinoline-7-carboxylate
(69):

Yellow solid; m.p. 176-178 °C; 'H NMR (CDCls, 500 MHz) &: 3.44 (t, J = 5.5 Hz, 2H), 3.50 (s, 3H), 3.58 (t, J = 7.0 Hz, 2H),
3.76 (s, 3H), 7.34 (d, J = 8.0 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H), 8.22 (s, 1H), 8.83 (s, 1H); *C NMR (CDClLs, 125 MHz) 5: 27.5,
37.8, 38.1, 52.2, 112.4, 122.3 127.7, 128.3, 128.4 (2C), 128.9, 129.6 (2C), 131.5, 134.2, 136.3, 138.9, 145.5, 162.7, 163.7,
167.0. HRMS (ESI-TOF) caled for Co,H,7CINS,0," ([M + H]"): 446.0282, found: 446.0277.

Methyl 6-(4-chlorophenyl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-1,2,3,4-tetrahydroisoquinoline-7-carboxylate (6g):

<\S O
ST

cl
Yellow solid; m. p. 243-245 °C; "H NMR (CDCl;, 500 MHz) &: 3.48 (t, J = 7.0 Hz, 2H), 3.59 (t, J = 6.5 Hz, 2H), 3.76 (s, 3H),

7.34 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 8.23 (s, 1H), 8.27 (s, 1H), 8.81 (s, 1H); *C NMR (DMSO-dg, 125 MHz) 5:
38.2, 38.8, 52.8, 111.5, 122.7, 127.4, 128.7, 128.9 (2C), 130.4, 130.5 (2C), 133.5, 137.9, 139.2, 145.0, 162.7, 163.7, 166.9,
174.2. HRMS (ESI-TOF) caled for CyoH;sCINO,S," ([M + H]"): 432.0126, found: 432.0125.

Methyl  6-(benzo[d][1,3]dioxol-5-yl)-4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-2-(p-tolyl)-1,2,3,4-tetrahydro-isoquinoline-7-
carboxylate (6h):

Yellow solid; m.p. 293-195 °C; 'H NMR (CDCls, 500 MHz) 8: 2.42 (s, 3H), 3.43 (t, J = 6.0 Hz, 2H), 3.59 (t, J = 7.0 Hz, 2H),
3.78 (s, 3H), 6.05 (s, 2H), 6.90 (s, 2H), 6.94 (s, 1H), 7.14 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.5 Hz, 2H), 8.28 (s, 1H), 8.76 (s,
1H); °C NMR (CDCls, 125 MHz) &: 21.2, 37.7, 37.9, 38.2, 52.3, 101.0, 101.3, 108.3, 108.9, 112.5, 122.2, 128.2 (2C), 128.3,
130.0 (2C), 131.4, 132.8, 134.1, 136.5, 138.4, 146.2, 147.6, 147.7, 162.7, 163.8, 167.6, 172.8. HRMS (ESI-TOF) calcd for
CsHaoNS,04" (M + H]"): 532.0883, found: 532.0905.

Methyl  4-(1,3-dithiolan-2-ylidene)-1,3-dioxo-6-(pyridin-4-yl)-2-(p-tolyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylate
(6i):



Yellow solid; m. p. 277-279 °C; "H NMR (CDCl;, 500 MHz) §: 2.42 (s, 3H), 3.43 (t, J = 6.0, Hz, 2H), 3.59 (t, J = 6.0 Hz, 2H),
3.77 (s, 3H), 7.14 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 8.31 (s, 1H),
8.68 (d, J =4.0 Hz, 1H), 8.71 (s, 1H), 8.92 (s, IH); *C NMR (CDCls, 125 MHz) &: 21.3, 38.0, 38.3, 52.4, 112.1, 122.8, 123.0,
127.5, 128.2 (2C), 128.8, 130.1 (2C), 132.3, 132.7, 135.9, 136.3, 137.1, 138.6, 143.5, 148.9, 149.2, 162.6, 163,8, 166.6, 174.0.
HRMS (ESI-TOF) calcd for CoHyN>0,S," (M + H]'): 489.0937, found: 489.0950.

Methyl 2'-benzyl-1',3'-dioxo-6"-phenyl-2*,3'-dihydro-1"H-spiro[cyclopropane-1,4'-1soquinoline]-7'-carboxylate (6j):

O COOCH;

White solid; m.p. 169-171 °C; 'H NMR (CDCls, 500 MHz) &: 1.69 (g, J = 4.0 Hz , 2H), 2.22 (g, J = 4.0 Hz, 2H), 3.69 (s, 3H),
5.24 (s, 2H), 6.74 (s, 1H), 7.25-7.32 (m, 5H), 7.42 (J = 6.5 Hz, 3H), 7.46 (t, J = 7.5 Hz, 2H), 8.76 (s, 1H); *C NMR (CDCl,,
125 MHz) &: 25.7, 27.9 (2C), 43.9, 52.2, 123.2, 124.3, 127.5, 128.0 (2C), 128.1, 128.2 (2C), 128.4 (2C), 128.9 (2C), 129.1,
131.3, 137.0, 140.0, 143.9, 148.1, 163.7, 167.2, 171.9. HRMS (ESI-TOF) caled for CagH,,NO,™ ([M + H]"): 412.1543, found:
412.1547.

Methyl 2'-benzyl-1',3"'-dioxo-6"-(p-tolyl)-2',3'-dihydro-1'H-spiro[cyclopropane-1,4'-Isoquinoline]-7'-carboxylate (6Kk):
O

S
O COOCH;

White solid; m.p. 163-165 °C; '"H NMR (CDCls, 500 MHz) 5: 1.68 (q, J = 4.0 Hz, 2H), 2.21 (q, J = 4.0 Hz, 2H), 2.41 (s, 3H),
3.72 (s, 3H), 5.24 (s, 2H), 6.73 (s, 1H), 7.17 (d, J = 8.0 Hz, 2H), 7.22-7.25 (m, 3H), 7.26-7.32 (m, 2H), 7.47 (d, J = 9.0 Hz, 2H),
8.74 (s, 1H); C NMR (CDCls, 125 MHz) &: 21.3, 25.7, 27.9 (2C), 43.9, 52.2, 1232, 124.1, 127.5, 128.0 (2C), 128.4 (2C),
128.9 (3C), 129.0 (2C), 129.1, 131.2, 137.0, 138.1, 143.9, 148.2, 163.8, 167.3, 172.0. HRMS (ESI-TOF) calcd for Co7H,sNO,"
(IM + HJ"): 426.1700, found: 426.1708.

Methyl 2'-benzyl-6'-(4-chlorophenyl)-1',3'-dioxo-2",3'-dihydro-1"H-spiro[cyclopropane-1,4'-isoquinoline]-7'-carboxylate
(6l):



(e
o O COOCH;

White solid; m.p. 165-167 °C; "H NMR (CDCl;, 500 MHz) &: 1.68 (q, J = 4.0 Hz, 2H), 2.23 (q, J = 4.0 Hz, 2H), 3.73 (s, 3H),
5.24 (s, 2H), 6.69 (s, 1H), 7.19 (d, J = 6.5 Hz, 2H), 7.25-7.29 (m, 1H), 7.30-7.32 (m, 2H), 7.39 (d, J = 6.5 Hz, 2H), 7.47 (d, J =
7.0 Hz, 2H), 8.79 (s, 1H); *C NMR (CDCls, 125 MHz) &: 25.8, 28.1 (2C), 44.0, 52.3, 123.2, 124.7, 127.6, 128.5 (4C), 128.7,
129.0 (2C), 129.4 (2C), 131.6, 134.4, 1369, 138.4, 144.2, 147.1, 163.6, 166.8, 171.8. HRMS (ESI-TOF) calcd for
CosHaNCIO,* ([M + H]"): 446.1154, found: 446.1152.



IV. Copies of *H NMR and *C NMR spectra of compounds 4 and 6:

STANDARD PROTON PARAMETERS

Archive directory: /export /home ouyy/voersys data

Sample directory:

Pulse Sequence: s2pul

Solvent: COC1Z

Ambient temperature

File: 135

INOVA=500 “NENUSO0™

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 9328.4 Hz

8 repetitions
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FT size 65536
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STANDARD CARBON PARANETERS
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Archive directory: /export/mome ouyy vnarsys data

Sample directory:

Pulse Sequence:
Solvent: cdcl3
Ambient u-gcralur:
1-14-87

File: ros:
IHOVA=-500

s2pul

“NENUS O™

Relax. delay 0 0 sec
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rees

BSERVE
DECOUPLE
Power 42
continuously on
WALTZ=16 modulated
DATA PROCESSING

Line broadening 1.5 Mz
FT size 131072
Total time 3 hr, 56 sec

tions
€13, 125.6754810 WHz
H1, 439.8050905 MHz

178427
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Figure 1. 'H- (upper) and *C-NMR (lower) spectra of compound 4a.
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ST P AR ANETERS

anw FOUYY /NSy S .
EY:

Pulse Sequence: sipul
Solvent: CDC13
Ambient tesperature

File: o130

INOVA-500 . “NENUS00"

Relax. delay 1.000 sec

Pulse 45.0 degrees e
cq. time 1.852 sec -4
Width 8500.7 Mz S
B repetitions e

OBSERVE M1, 433.8025317 WHz |

DATA PROCESSING -

——=0.000

FT size 65536
Total time 0 min, 23 sec

I

= ! .
2 g 2
= i 53
B 1 e

1.058

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/voarsys/data
Sample direcfory:

Pulse Sequence: s2pul
Solvent: edeld
s

7
0 "NENUSDO™

Relax. delay 0.500 sec
rees

384 repetitions

OBSERVE C13, 125.6754704 WHz
DECOUPLE H1, 499.8050905 MHz
Powar 42 dB

cont fnuous 1y on
WALTZ-16 modulated
DATA PROCESSING

- L]
ne broadening 1.5 Hz w R
FT size 131072 " -
Total time 2 hr, 3 min, 31 sec ::"‘
=3 s
T L
g5s2z o
e
EEEE N
=" [} -
H K o
s g 2383
SR8 E 28 EP
gsgd N nae
aEs o p

o
21.251

51.847
e

e 161.614
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I
S W

T T T T T T T YT T

T T | r T
220 200 180 160 140 100 an G0 40 20 L] ppm

Figure 2. 'H- (upper) and *C-NMR (lower) spectra of compound 4b.
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STANDARD PROTOM PARAMETERS

Archive directory: /expori/home /ouyy/vimrsys data
Sample directory:

Pulse Seguence: sZpul

Solvent: COC13

Ambient temperaturs

File: mld
INOVA=500 "HEWUSODO™

Relax. delay 1.000 sec
Pulse 45 rees

. R e
Width 8955.6 Hz

8 repetitions

OBSER Hi, 499 8025811 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

8.102

STANDARD CARBON PARAMETERS

Archive directory: /sexport/home ouyy/vomrsys data
Sample directory:

Fulse Sequence: sZpul

Solvent: cdcl3

Ambignt temperature

User: 1-14-87

File: k3?0

INOVA-500  “NENUZOO®

Relax. delay 0.500 sec

Pulse 45.0 ﬂl'lr.cl

Acg. time 1.300 sec

Width 31421.8 Hz

25000 repetitions

OBSERVE 513. 125.6754728 MMz

DECOUPLE M1, 499.8050505 MMz
o4z db

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 12 hr, 33 min, 54 sec

178.336
— — 166,475
- ~163.701

=
o
2
e
5=5
T8w

0.90{

0914

3.004

77.164

- 76.657

1.904
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Figure 3. 'H- (upper) and “C-NMR (lower) spectra of compound 4c.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: -

Pulse Sequence: s2pul
Solvent: COC13
Anbient temperature
File: 487

INOVA-S00

“HENUS00™

Relax. delay 1.000 sec

ons
H1, 433.8025914 WHz
ING

A
FT size 65536
Total time 0 min, 23 sec
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e =
oz 58 s
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STANDARD CARBON PARAMETERS.
Archive directory: sexport/home /ouyy/vnmrsys data
ple directory:
Pulse Sequence: s2pul
Solvent: cdcld
Ambient temperature
User: 1-14-87
File: g518
lma—gtm "MEWUEDO™
delay 0.500 sec
S.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
128 repetitions
OBSERVE  C13, 125.6754704 WHz
DECOUPLE  H1, 4938050905 Whz
Power 42 db
cont inuous on -
"8 moduiated £ 2
DATA PROCESSING P
Line broadening 1.5 Hz m=8
FT size 131072 =
Total time 3 hr, 56 sec
e
sg3
wem
ans
=
g g5 %
mo P = 23 g
s2% LI R Za g 85dF .
1= - - s 2 - i 13
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Figure 4. 'H- (upper) and *C-NMR (lower) spectra of compound 4d.
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STANDARD PROTON PARAKETERS

Archive d1rectory: /exporl/hnme cuyy, vomrsys data

Sample directorys

Pulie Sequence: s2pul CHy

CDC13
temperature

Fil 727
INOVA-500  =NENUSO0"

Relax. delay 1.000 sec
Fulse 4%.0 degrees

Acq .-

W ith 10311,

4 repetitions
ERV ML, 498 BOZSEEI WHZ
ING

Total time @ min, 11 sec

2.389

— 4.129

1 .598
2.33

T
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B [ S R et T S B B e o e e S —r——T—
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a
B
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1.03-
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o
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STANDARD CARBON PARAMETERS

Archive directory: sexpart s

& /OUYY SISy data
Sample directory:

Pulse Sequence: sipul

et cdold
Amb i ¢at temperature CHy
use -pa-87
File: f728
INOVA-500  “NEWUSO0"

Welax delay 0. 500 sec

Pulse 45.0 degress

Acq. time 1.300 sec

Width 314218 Hz

4096 repetitions

OBSERVE C13, 125.6754633 MHz
DECOUPLE M1, 499 8050905 WHZ
Power 47 i

cont imcus 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.% Wx

FT size 131072

Total time 2 hr, 3 min, 31 sec

i
ss
b

77,336

L0B0
76.828

132,696
—-131.0%0
38,718
37.716

-~ 35.988
3z.413

163.800
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Figure 4. 'H- (upper) and C-NMR (lower) spectra of compound 4e.



STANDARD PROTON PARARETERS

Archive aire ¥
Sample directory:

3 seRpart vy sys/data
Pulse Saguence: s2pul

Solvent: CDC13

Anb tamparature

File: visz

INOVA=S00  “NENUSOOD*

Relax. delay 1.000 sec
Pulse 45.0 degree:
Acq. time 1.

Width 10833.2 Hz

8 repetitions

OBSERVE  HI. 499.8025334 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

s
" H
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STANDARD CARBON PARANETERS
Archive directory: sexportshome ouyy/vimrsys/data
Sample difectory:
rus
B
1.300 sec .
21,8 M2 44
0 repetitions 11
DBSERVE C13, 125.675467% WHI I
DECOUPLE M1, 499.8050905 WHz
Power 42 db
cont inugus Ty on
WALTZ-16 modulated
DATA FROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 10 hr, 3 min, 7 sec
..;
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§337%0d
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Figure 6. 'H- (upper) and *C-NMR (lower) spectra of compound 4f.



STANDARD FROTON PARAMETERS

Archive dirsctory: /fexport/home/ouyy/vnarsys /data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: n7S0

INOVA=500 “NENUS0O0®

Relax. delay 1.000 sec
0 degrees

92 sec

z

8 repetitions

OBSERVE H1, 455.8025912 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

@
2
- "
s38s
~
o
e
s “om
- w8
<2 w3id v
e e n
-

2.177

—_——1.573

1.258

- 0.000

]

0.82
1.87+¢
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STANDARD CARBON PARANETERS

Archive directory: Jexport/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequénci: sZpul

Solvent: cdcld
Amblient temperature
Use 1-14-87

Fil gﬂ!!
INOVA-500 “MENUSOD"

Relax. delay 0.500 sec
Pulse 45.0 “8"“
-

128 repetitions
OBSERVE C13, 125.6754880 WHz
DECOUPLE H1, 499.8050305 WHz
Power 42 dB

continuously on
WALTZ-18 modulated
DATA PROCESSING

Line umuua-,ﬂnu 1.5 Hz

77.278
76.767

023

FT size
Total time 2 hr, 3 min, 31 sec

161.259

e — 183,423

179.419
— 166 . 440

LI L

. A1 -

51.950

38.762
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Figure 7. 'H- (upper) and *C-NMR (lower) spectra of compound 4g.
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STANDARD PROTOM PARAMETERS

Archive directory: /export/home /ouyy/vnarsys data Cl
Sample directory: . Y ¥ <\S o]
Pulse Sequence: sZpul

g N

Solvent: COC13
Ambient t.

Fi1 g!is
INOVA-500  "MENUSOO"

Relax. delay 1.000 sec
Pulie 45.0 degrees

FT size 65536
Total time 0 min, 23 sec

-
h—.

2.177

—_-0.007

oo -

1038

0.86+
1.964

3.00¢
2.03¢
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STANDARD CARBON PARAWMETERS

Archive directory: nﬂnrtrhmmuywvmrws/um
ple directory: :

Pulse Sequencer s2pul
Solvent: cdeld
Ambient temperature
User: 1-14=87

File: q873

INOVA-500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. 1.300 sec

Width 8 Hz

896 repstitions

BSERVE C13, 125.6754718 WHz
DECOUPLE H1, 499.8050905 MHZ

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

133.821
131.265
128.934
129.491
128.660
127.473
127.115
127.076

166.551

179.022
— 163,480
161.309

i llm U

77.2%52
77.000
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Figure 8. "H- (upper) and "C-NMR (lower) spectra of compound 4h.
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STANDARD PROTOM PARAMETERS

Archive dira:mr,: FEXPOF L /hOmE fOUYy /VIErSYS /data
ple directory

Pulse Sequence: sZpul
Solvent: CDC13
whlanl lannsrawra
File

IHOVA~ Sﬂﬂ "HENUSOO"

7
B f"llitlo 13
ERV 1, 499 BOZSEYY MMz
DATA Pﬂﬂ:lssl ]
FT size 65538
Total time 0 min, 23 sec
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0.070

0.006
0. 007
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o
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L]
L
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STANDARD CARBON PARAMETERS

Archive «m-a:,wr;l FEXPOT L /OmE fOuyY /YRR SYS sdata
ple directo

Pulse Sequence: sipul
sowenl:
bient

?
Illﬂ\l'ﬂ—s 00 “NENUSOO™

Relax. delay 0.500 sec erw@- -

Pulse 45.0 degrees aEnnE :E
i
L
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A

oni
OBSERVE C13, 125.6754718 WHz L\
DECOUPLE Hl 499.8050905 MMz

Power 42
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LTZ-18 -ndtl'lﬂllﬂ
Iln'rn PROCESSING

ne broadening 1.5 Hz
!\‘ size 131072
Total time 3 hr, 56 sec

0=
232
3
25
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N 36,045

~131.718

—51.905
=r
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Figure 9. 'H- (upper) and *C-NMR (lower) spectra of compound 4i.



STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/voersys/data

Sample directory:

Fulse Sequance: sZpul

Solvent: CDCI3
ent temperaturs

Fi o
INOVA-500 "HENUSDO™

Relax. del, 1.000 sec
Pulie 45.0 degrees

q. me 1.892 sec
Width 8960.6 Hz *
8 repetition

FT size 65536
Total time 0 min, 23 sec

5
OBSERVE  H1, 489.8025918 WH| K
DATA PROCESSING

7.101
7.074
7.058

S

4.314
4.294
3.992
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1 L
3

w
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STANDARD CARBON FARAMETERS

LI
=

Archive directory: /sexport/home/ouyy/vrmrsys/data

Sample diractory:
Fulse Sequence: sipul

Solvent: cdcld
Anbient temperature
user: 1-14-87
File: ozaz
-500

INOVA, “HENUS 00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

ns

125.6754656 MHZ
. 499 8050805 MHZ

cont inuous 1y on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

—-178.1868

2.447

2.177

1.555
ks
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Figure 10. 'H- (upper) and *C-NMR (lower) spectra of compound 4j.
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STANDARD PROTON PR
Archive dicec marsys data
Sampie directory:.

Pulse Sequence: sZpul

Solvent: COCI13
Ambient temperature
Fila: gd98
INOVA-500 "MENUSOO"

Relax. delay 1.000 sec
Pulse 45.0 degrees

. time 1.B5% sac
Width 8%00.7 Hz
8 repetitions
OBSERVE M1, 499 8025817 WMz
OATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS
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Solvent: cdeld
Ambient temperaturs
User: 1-14-87
File: q688
INOVA-500  "NENUSDD"
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Width 31421.8 Hz ~ns
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DECOUPLE  H1, 493.8050905 WHz
Power 42 dB
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DATA PROCESSI - @
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Figurell. "H- (upper) and *C-NMR (lower) spectra of compound 4k.
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home ouyy/vrmrsys /data
ple directory:

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: 509

INDVA-500 “NENUSOO™

Relax. delay 1.000 sec
Pulse 5.0 degrees

Acg. time 1.892 sec

Width 9329.4 Hz

8 repetitions

OBSERVE  H1, 499.8025914 WHz
DATA PROCESSING

FT size 65536

Tota) time 0 @in, 23 sec

\
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STANDARD CARBON PARAMETERS

Archive directory: sexport /home /ouyy/vrmrsys data
ple directory:

Pulse Sequence: sZpul
Solvent: cdcld

ambient t dmparaturs
1-14-87

112
=500 “NENUSOO™

Relax. delay 0.500 sec

Pulse 45.0 degrees

Mcqg. time 1.300 sec

Width 31421.8 Hz

25000 repetitions

DBSERVE €13, 125.6754642 WHZ
DECOUPLE M1, 499 8050805 MHz
Power 42 dB

128.793
128,557

N 76.748

cont inuously on
WALTZ-16 modulated

DATA PROCESSII

Line broadening 1.5 Hz

FT size 131072

Total time 12 hr, 33 min, 54 sec
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Figure 12. 'H- (upper) and *C-NMR (lower) spectra of compound 4.



STANDARD PROTON PARAMETERS

Archive directory: fexport/home ouyy /voarsys data
Sample directory:
Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature

£ile: poz
INOVA-500 “NENUSOO®
Relax. delay 1 sac
Puls 0 dagre

q. time 1,892 sec
Width B500.7 Wz

& repetitions

OBSERVE H1, 499.8025886 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2 26T
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STANDARD CARBON PARANETERS

Archive directory: /export/home/ouyy/vnereys /data
Sample directory:

Pulze Sequence: s2pul

Solvent: edeld
Ambient temperature
User: 1-14-87
File: po

INOVA-500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

5
€13, 125.6754656 MMz
050905 HHz

continuously on
VALTZ-16 modulated
DATA PROCESSI -
Line broadening 1.5 Hz o
FT size 131072 =
Total time 3 hr, 56 sec S

166.661
143,657
138.209
137,175
131,458
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Figure 13. 'H- (upper) and *C-NMR (lower) spectra of compound 4m.
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STAMDARD PROTON PARAMETERS

Archive directory: /export/shome ouyy/vnarsys /data
Sample directory:
Pulse Segquence: sZpul
Solvent: COC13
fmient temparaturs
e

INOVA-S00 “NENUSO0=

Relax. delay 1.000 sec
Pulse 45.0 dey

Acg. time 1.8?2
Width 10893.2 Hz
8 repetitions
OBSERVE M1, 499.8025914 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS

Archive directory: jexport/home/ouyy/vearsys data
Sample difectory:

Pulse Sequence: s2pul

Solvent: cdeld

Ambient temperature

User: 1-14-87

Fi 0993
INOVA=500 “NENUSODOD"

Relax., delay 0.500 sec
Pulse 805

Acg. time 1.300 sec
Width 31421.8 Hz
320 repetitions
OBSERV 13,
DECOUPLE M1,
Power 42 d&

77.256
~77.000

=

76,748

5. 6754661 MHz
59.8050905 WHz

continuous 1y on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

w
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131.616

e
\

127.023

- 118,718
115,452

143,634

— —141.207

166.639

B — 163.354

161.530

177.550

v bbb

51.828

43,055

—A3.710
38,548

-37.514
- 38,752

= 35.083

~=11.124

T T T T T T T T T T T

T T T
220 zon 180 160 140 120 100 &0

T
60

41

T T T e e
20 1] ppm

Figure 14. 'H- (upper) and *C-NMR (lower) spectra of compound 4n.
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home ouyy/vnersys /data
Sample directory:

Fulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
File: no0l
INOVA-500 “NENUSDD™

Relax. delay 1.000 sec
Fulse 45.0 degrees
Acg. time 1.852 sec

Width §351.3 Hz

B repetitions

OBSERVE M1, 439.8025324 WHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy,/vrersys/data
Sample directory:

Fulse Sequence: sipul

Solvent: cdcl3

Anbient temperature

user:  1-14-87

File: m983

INOVA=500 “MENUSOO®

Relax. delay 0.500 sec
Fulse 4 rees

ns O
. time 1,300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754630 MHZ
DECOUPLE H1, 495.8050305 MHZ

77.2%6
~T6.744

lK.

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

2
E
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Figure 15. 'H- (upper) and *C-NMR (lower) spectra of compound 40.
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Figure 16. 'H- (upper) and *C-NMR (lower) spectra of compound 4p.



STANDARD PROTOM PARAMETERS

Archive d‘rlctory SEXPOT L /home /Ouyy /¥Ynarsys /data
Sample directory

Pulse Sequence: sZpul
Solvent: CDCI3
Ambient temperature
File: q380

INOVA- 5.. “MENUSO0O™

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.89% sec

H‘dﬂl B500.7 Hz

8 repetitions

BSERVE Iil. 499.8025820 MHz

e 3 B36
—3.737

Total time 0 min, 23 sec

o.000

7.978

r.277
4,180
4.162

0.86 8 —
998 |
3.92(
1.98 04~
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1,02

STANDARD CARBON PARAMETERS

Archive ¢|ruwrs|I FERPOTL/NORE /OUYY /VIBTSYS /data
Sample directo R
Pulse saquam:n sZpul

Solvent: cdc
Amb i M lalnerar.ura
5

nn "MENUSOO"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Aeq. time 1200 sec
Width 31421.8 Hz
25‘ repetitions

BSERVE C13, 125.6754685 WHz
DECUIIH.E l|l 499.8050905 WHz

wmi
WALTZ~ 15 mluu“!
DATA PROCESS!

Line bromlsnlng 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec l)

77.256

-0o0
76.748

114.586

~ 130,376

166,433
163,167
138,838
133.070
127.313
122.81%
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Figure 17. 'H- (upper) and *C-NMR (lower) spectra of compound 4q.



STANDARD PROTON PARAMETERS

Archive directory: /fexport/home ouyy /vnersys /data
Sample directory:

Fulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: wd?g
INOVA-500 "NENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 degreas

Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions

0BS| H1, 488 8025914 MHZz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.261

7.28%

7.953

P

9.007
e =0 000

-
=
L]

0,718

STANDARD CARBON PARAMETERS

Archive directory: /sexport/shome souyy/vnarsys /data
Sample dir“wra

Pulse Sequence: sZpul
Solvent: cdcld
Ambient temperature
User: 1=14-87

File: qB03

‘Ima-gnn "RENUSODO"

Relax. delay 0.500 sec

Fulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

4096 repetitions

OBSERVE C13, 125.6754670 WHz
DECOUPLE  H1, 499.8050305 WHz
Power 42 dB

cont inuous 1y on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072
Total time 2 hr, 3 min, 31 sec

166 .642
163.289
159,386

172.037
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Figure 18. 'H- (upper) and >*C-NMR (lower) spectra of compound 4r.
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STANDARD FROTON PARAMETERS

Archive directory: /export/home /ouyy VHarsys éata
Sample directory:

Pulse Sequence: sipul
Solvent: COC13
Ambient temperature
File: nbos
INOVA-500 “NENUSOO"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.B82 sec

Width 8830.9 Hz

8 rapetitions

OBSERVE  H1, 439.8025930 WHz
DATA FROCESSING

TA
FT size 55535
Total time 0 min, 23 sec

4.209
4.1%0
3.844

T -1 e M T e e : T T
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STANDARD CAHEON PARAMETERS

Archive directory: sexport/home/ouyy/vaersys /data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87

File: néal

INDVA=500 “MENUSOOD"

Relax. delay 0.500 sec

n wow
Pulse 45.0 degrees -2 wEE EE-4
Acg. time 1.300 sec N'i:"-m 'E )
Widih 31421.8 hz TmETgERY RRA
132 repetitions R 1

OBSERVE C13, 125.6754670 WHz LA a2 \l)

DECOUPLE M1, 433.8050305 WHZ 1 =
Power 42 dB

continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Wz
FT size 131072
Total time 3 hr, 56 sec =
g 3
] =
w e - e
b EE
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= 7 88 5 2
.2 3 H |2 & &
= gw = a lm &
JEa% 8 s (7 |
53 E] = |

— 168 . 258

T T T R B e o e e R R ) T A T T T L B B B e T

T
220 z00 180 160 1a0 1z0 100 &0 1] a0 20 o

Figure 19. 'H- (upper) and >C-NMR (lower) spectra of compound 4s.



STANDARD CARBON PARAMETERS

EXPOT L/ BORE Oy /Vim data
Sequence: szpul
Solvent: cdcld
wt temperature
1-14-87
e: 1502
THOVA-500  “NENUS00"
ay 0.500 sec
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1,300 sec
1.8 Kz
s
125.6751646 MHz
DECOUPLE  H1, 433 8050905 HHz
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Cont ymuous Ty on SERanES 5 3
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Figure 20. 'H- (upper) and *C-NMR (lower) spectra of compound 4t.
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STANDARD PROTON PARAMETERS

ArChive 01rectory: /export /Mome Ouyy vomrsys data :

Sample directory

Pulse 5S¢

nee: sipul

Solvent: CDC13 (o]
Ambient Ltemperature

Fila: f199

INOVA-500 “NENUSDO™

Relax. delay 1.008 sec
Pulse 5.0 degrees . ~m
cq. time 1.892 sec [
Width 10311.9 Wz -
Single scan \

OBSERVE  H1, 499 8025318 WHz

DATA PROCESSING

FT size 65536

Total time 0 min, 2 sec

2.743

—2.724
1177
153
118
995
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976
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1,971
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STANDARD CARBOM PARAMETERS

Archive direclory
Sample directory:

Jexport

Ouyy S enmr sy ddata

Fulse Sequence: sZpul

Solvent: cdeld A N
Ambient temperature

User 1-14-87

File: fS00

INOVA-500 “NENUSOO® o]

Relax. delay 0.500 sec
Pulse 15.0 degrees

Ac . time 1.300 sec

Width 31421.8 Hz

192 repetitions i HiC
OBSERVE C13, 125.6754646 MHz {

DECOUPLE o 4998050905 Mh:

77267
77.011
76 760

COOGCH;

Total time 2 hr, 3 min, 31 sec
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Figure 21. 'H- (upper) and *C-NMR (lower) spectra of compound 4u.
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STANDARD CARBON PARAMETERS

Archive directory: sesport /home ouyy vomrsys data
Sample directory:

Pulse Sequence: sipul

3
rature

emp
user: 1-14-87
File: f652

INOVA-S00  "HENUSDO™

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acg. time 1.300 sec

Width 31421.8 Hz

182 repetitions

OBSERVE C13, 125.6754670 MHZ
DECOUPLE M1, 493 8050305 WHz
Power 42 d

-
cont invous 1y on - 3
WALTZ=16_sodulated i
DATA PROCESSIN Keos
Line broadening 1.5 Hz ~ g

FT size 131072 >

Total time 3 hr, 56 sec
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Figure 22. 'H- (upper) and >*C-NMR (lower) spectra of compound 4v.



STANDARD PROTON PARAMETERS

Archive directory: /export/home ouyy /viarsys data
Sample directory:

Putse Sequence: sipul o]
Solvent: C 13
Amlient temperature N
File: F86
INOVA-500  “NENUSDO™
o
Relax, delay 1,000 sec
Pulse 45,0 degrees
1.892 sec =
4 Hz \
fons
Hi, 199.5025953 Wnz S COOCH3
- NG
min, 11 sec
-
"
|
|
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INOVA-500 “NENUSOO™ 0
Helax. oelay 0.500 sec
0 degrees =
time 1,300 sec
dth 31921.3 Wz \ COOCH;4
128 ropetitions
OBSERVE €13, 125.6751766 WHz
DECOUPLE M1, 199.8050905 Wz
Power 12 dé
cont ous ly on
WALTZ-16 modulated
DATA PROCESSING
Ling UI'MGGIHIIU 1.5 Hz
FT size 131072
Total time 3 hr, %6 sec
e
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g
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Figure 23. 'H- (upper) and >*C-NMR (lower) spectra of compound 4w.



STANDARD PROTON PARAMETERS

Archive directory: /export/hose ouyy/vomrsys/data
Sample directory:

Fulse Seguence: sZpul 5 [o]
Solyent: cOC12

n emparature

186 s N

File: n
INOVA-500 “"MENUSO0D™

Relax.
1se

delay 1.000 sec
Fu egrees

Acg. time 1.852 sec

Width 9351.3 Wz

B repetitions

OBSERVE mi';ﬂ.anzsnn LU
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FT size 65536
Total time 0 min, 23 sec
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=
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STANDARD CARBON PARAMETERS
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Sanple niractory{ e o v
Pulse Sequence: s2pul
Solvent: cdeld
Anblent temperature
Use: 1-14-87
Fil 150
INOVA-500 “NENUSOO™
Relax. delay 0,500 sec P
Pulse 45.0 degrees - P4
Acg. time 1.300 sec w2EN, o]
Width 31421.8 Mz 2elndT 5 -4
G000 repetitions wEw T e D
OBSERVE €13, 125.6754675 WHz GpeSnNTa g*/
DECOUPLE H1, 498.8050%05 NH2 we,gﬂ" a
Power 42 dB b
cont inusus 1y on §)
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DATA PROCESSING
Line broadening 1.5 Wz
FT size 131072
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Figure 24. 'H- (upper) and C-NMR (lower) spectra of compound 6a.



STANDARD FROTON PARAMETERS

Archive directory: /export/home/ouyy/vnersys/data
Sample directory:

Pulse Sequence: sZpul

Solvent: COC’
Anby

File: u

Relax. delay 1.000 sec

1
t tempe
6BZ
"NE

Pulse 45.0 de
Acg. t
Vidth

fme 1.8
lll?ﬂ 2

FT size 65536
Total time 0 m

ong
H1, 485.8025914 WHz
SSING

3
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NUS00"
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2 sec
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in, 23 sec
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e g3 2 s

: g78 ; g
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g § :
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T e e e o T = —
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STANDARD CARBON PARAMETERS
Archive directory: /sexport/home /ouyy/viersys/data
Sample directory:
Pulse Sequence: s2pul {S o}
Salvent: cdeld
Ambient temperature g = N
st A
L]
INOVA-500 "MENUSO0" T o
Relax. delay 0.500 sec 53
Pulse 45.0 degrees =as
Sidin' Azt ne rre
- Iz Lol
704 repetitions COOCH; s
OBSERVE  C13, 125.6754680 WHz Y
DECOUPLE W1, 433 8050905 Whz
Power 42 dB
continwously on
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DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
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Figure 25. 'H- (upper) and *C-NMR (lower) spectra of compound 6b.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: sipul

Solvent: COC13
Ambient temperature
File: u2se
INOVA-500 “NENUSOO0*

. delay 1.000 sec
45.0 degrees
Acq. time 1.892 sec
Width 10893.2 Hz

16 repetith

OBSERVE  H1 9.8025910 WHZ )
DATA FII‘K:ESS:IG

Total time 0 min, 46 sec

7.430

8.836
8.27%
7.448
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STANDARD CARBON PARAMETERS

Archive directory: /export/home ouyy /voarsys/data
Sample directory:

Fulse Sequence: $2pul

Solvent: cdcld

Anbient temperature

user: 1-14-87

File: u2?8
L]

INOVA=500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

384 repetitions
OBSERVE C13, 125.6754656 MHZ
DECOUPLE  H1, 499.8050905 MHz
Power 42 dB

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

173.212
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Figure 26. 'H- (upper) and *C-NMR (lower) spectra of compound 6c.
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STANDARD PROTON PARAMETERS

Archive directory: /export/nome ouyy/vnmrsys /data
Somple directory:

Fulse Sequence: sZpul
Solvent: COC13
habient temperature
File: w516

TNOVA-500 “NENUSOO"

Relax. delay 1.000 sec
0 degrees
1.892 sec

ulse
Acq. time

Vidth 10893.2 Wz
& repetitions
BSERVE  H1, 493.8025324 WHZ
DATA PROCESSTMG
FT size 65536
Total time 0 min, 23 sec
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STANDARD CARBON PARAMLTERS
Archive directory: Jexportshome souyy /Vrmrsys /data
Sample directory:
Pulse Sequence: ipul
Solvent: cdeld
Ambient temperature
User: 1=14-87
File: wSE4
INOVA=500 “NENUSOO"
Relax. delay 0.500 sec :g;
Pulse 45.0 degrees mae
time 1.300 sec e
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Figure 27. 'H- (upper) and *C-NMR (lower) spectra of compound 6d.

43



STANDARD PROTON PARAMETERS

Archive directory: /export/hose /ouyy/vomrsys data
Sample directory:

Pulse Sequence: sipul
Solvent: COCI3
Anbient temperature

Fila: udss
INOVA=500 “MENUS0O"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions

Hl, 498.8025904 MMz
SSING

FT size 65536
Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS

Archive directory: cexport/home ouyy/vomrgya data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient Qng-ra!llrl

user: 1-14-87
File: uda?z
INOVA-500 “NENUSOD"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

320 repetitions

OBSERVE C13, 125.6754642 MHZ
DECOUPLE W1, 488.8050905 MMz
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Figure 28. 'H- (upper) and >C-NMR (lower) spectra of compound 6e.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys /data
Sa

mple directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: vosg

INOVA-500 "NENUSDD™
Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.892 sec H
Width 10893.2 Mz "'
8 repetitions i
BSERVE H1, 498 8025504 MHZ |
DATA PROCESSING
FT size 8553
Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS

hive directory: Jexport/home ouyy/visrsys/data

arel
Sample directory:

Pulse Sequence: sZpul
Solvent: cdeld
Ambient temperature
User: 1=14-87

File: uB3z
INOVA-500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

5440 repetitions

OBSERVE C13, 125.6754680 Mz
DECOUPLE H1, 499.8050805 MHZ
Power 42 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

ET size 131072

Total time 3 hr, 56 sec
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Figure 29. 'H- (upper) and *C-NMR (lower) spectra of compound 6f.
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STANDARD PROTON PARAMETERS

Archive directory: /export hose/ouyy/vnmrsys /data
Sanple directory:

Pulse Sequénce: s2pul
Solvent: CDC13
Aabient temperature
File: xB26

INOVA-500 “NEWUSO0*

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1,852 sec
Width 10893.2 Hz

B repetition

5
OBSERVE , 498 BO25830 WHz Jﬁ
DATA PROCESSING

7.330
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STANDARD CARBON PARAMETERS
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Figure 30. 'H- (upper) and *C-NMR (lower) spectra of compound 6g.
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Figure 31. 'H- (upper) and *C-NMR (lower) spectra of compound 6h.
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Figure 32. 'H- (upper) and *C-NMR (lower) spectra of compound 6i.
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Figure 33. 'H- (upper) and *C-NMR (lower) spectra of compound 6;j.
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Figure 34. 'H- (upper) and *C-NMR (lower) spectra of compound 6K.
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Figure 35. 'H- (upper) and *C-NMR (lower) spectra of compound 6.
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