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Supporting Information
Experimental section:

General procedures. All reagents were provided by commercial sources (Merck and Sigma
Aldrich) and used as received. All solvents were dried and distilled before use. *H and **C NMR
spectra were recorded on a Bruker DRX-300 (at 300.1 and 75.5 MHz) spectrometer in dimethyl
sulfoxide (DMSO-ds). Chemical shifts are expressed in parts per million (ppm), and coupling
constants are reported in hertz (Hz). Melting points were measured using an Electrothermal 9100
apparatus.

The structures of the compounds 6 were confirmed by *H and *3C NMR spectroscopic data. In the
'H NMR spectrum of N-(tert-butyl)-2-(4-chlorophenyl)-2-(4-(4-methoxyphenyl)-5-methylene-
2,3-dioxopiperazin-1-yl) acetamide 6j, a singlet signal was observed at = 1.30 ppm for the three
methyl groups of the tert-butyl group. Another singlet signal at 6 = 3.78 ppm with an integral of
three was apparent for the methoxy group. Two doublets at 6 = 3.87 and 4.55 ppm with coupling
constants of 14.3 Hz revealed the presence of diastereotopic hydrogens in the methylene group.
Two singlet signals at 6 = 3.88 and 4.42 ppm with an integral of one for each was apparent for the
two H atoms of the ethylene group. Characteristic signals for the 8 aromatic H-atoms were
observed as four doublet peaks in the range of & = 7.03-7.52 ppm. The hydrogen of the NH group
appeared as a singlet at 5 = 8.18 ppm. Furthermore, the 13C NMR spectrum indicated 18 distinct
resonances.

Physical data of compounds 6a-o:
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2-(4-Chlorophenyl)-N-cyclohexyl-2-(5-methylene-2,3-dioxo-4-phenylpiperazin-1-
yl)acetamide (6a)

White solid (416.0 mg, 92%): m.p. 148-150 °C; *H NMR (DMSO-ds, 300 MHz): § 8.41 (d, 1H, J
= 7.7 Hz), 7.47-7.51 (m, 4H), 7.42 (d, 1H, J = 7.0 Hz), 7.36 (d, 2H, J = 8.5 Hz), 7.27 (d, 2H, J =
7.6 Hz), 6.21 (s, 1H), 4.56 (d, 1H, J = 14.1 Hz), 4.4 (s, 1H), 3.95 (d, 1H, J = 14.2 Hz), 3.82 (s,
1H), 3.59-3.69 (m, 1H), 1.52-1.83 (m, 5H), 1.05-1.34 (m, 5H). *C{*H} NMR (DMSO-ds, 75
MHz): § 167.1, 156.6, 155.2, 140.3, 138.2, 134.1, 133.6, 131.1, 130.1, 129.3, 128.9, 128.6, 98.1,
59.0, 48.4, 46.4, 32.7, 32.6, 25.6, 25.0, 24.9. Anal. Calcd for CosH2sCIN3Os: C, 66.44; H, 5.80; N,
9.30. Found: C, 66.57; H, 5.73; N, 9.21.
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N-(tert-butyl)-2-(5-methylene-2,3-dioxo-4-phenylpiperazin-1-yl)-2-(2-
nitrophenyl)acetamide (6b)

Yellow solid (410.0 mg, 94%); m.p. 156-158 °C; 'H NMR (DMSO-ds, 300 MHz): § 8.31 (s, 1H),
8.12 (dd, 1H,J=8.1, 1,4 Hz), 7.81 (td, 1H, J = 7.6, 1,2 Hz), 7.63-7.70 (m, 1H), 7.58 (d, 2H, J =
8.1 Hz),7.53(d,2H,J=7.7Hz),7.34 (d, 2H, J = 7.1 Hz), 6.49 (s, 1H), 4.60 (s, 1H), 4.40 (d, 1H,
J=14.2 Hz), 4.17 (d, 1H, J = 14.2 Hz), 3.94 (s, 1H), 1.28 (s, 9H). *)C{*H} NMR (DMSO-ds, 75
MHz): 6 170.8, 166.0, 156.3, 155.4, 149.8, 140.0, 138.2, 134.2, 130.1, 130.0, 129.9, 129.0, 128.6,
125.6, 98.9, 59.6, 51.6, 46.7, 28.7. Anal. Calcd for C23H2aN4Os: C, 63.29; H, 5.54; N, 12.84.
Found: C, 63.40; H, 5.46; N, 12.78.

0
QL3 LY,

0]

F

N-cyclohexyl-2-(4-fluorophenyl)-2-(5-methylene-2,3-dioxo-4-phenylpiperazin-1-
yl)acetamide (6¢)

Yellow solid (392.0 mg, 90%); m.p. 117-119 °C; 'H NMR (DMSO-ds, 300 MHz): 5 8.41 (d, 1H,
J=7.6 Hz), 7.48-7.53 (m, 2H), 7.36-7.45 (m, 3H), 7.25- 7.31 (m, 4H), 6.21 (s, 1H), 4.56 (d, 1H,
J =142 Hz), 4.44 (s, 1H), 3.93 (d, 1H, J = 14.1 Hz), 3.82 (s, 1H), 3.60-3.70 (m, 1H), 1.52-1.83
(m, 5H), 1.08-1.34 (m, 5H). 3C{*H} NMR (DMSO-ds, 75 MHz): 5 167.3, 162.4 (d, Xcr = 244.8
Hz), 156.5, 155.3, 140.3, 138.2, 131.4 (d, ®Jcr = 8.7 Hz), 131.3, 130.1, 128.9, 128.6, 116.2 (d, 2Jcr
= 21.5 Hz), 98.1, 59.0, 48.4, 46.3, 32.7, 32.6, 25.6, 25.0, 24.9. Anal. Calcd for CasH26FN3Os: C,
68.95; H, 6.02; N, 9.65. Found: C, 68.87; H, 6.14: N, 9.59.
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2-(4-(4-Chlorophenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-N-cyclohexyl-2-(4
methoxyphenyl)acetamide (6d)

White solid (424.0 mg, 88%): m.p. 191-193 °C; *H NMR (DMSO-ds, 300 MHz): § 8.35 (d, 1H, J
= 7.7 Hz), 7.56 (d, 2H, J = 8.6 Hz), 7.34 (d, 2H, J = 8.6 Hz), 7.26 (d, 2H, J = 8.6 Hz), 6.99 (d, 2H,
J=8.6 Hz), 6.17 (s, 1H), 4.57 (d, 1H, J = 14.3 Hz), 4.20 (s, 1H), 3.88 (d, 1H, J = 14.5 Hz), 3.86
(s, 1H), 3.77 (s, 3H), 3.59-3.66 (m, 1H), 1.52-1.83 (m, 5H), 1.09-1.33 (m, 5H). 3C{*H} NMR
(DMSO-ds, 75 MHz): § 167.8, 159.7, 156.2, 155.4, 140.2, 137.0, 133.4, 130.6, 130.6, 130.2, 126.7,
114.7, 98.2, 59.2, 55.6, 48.3, 46.3, 32.7, 32.6, 25.6, 25.0, 24.9. Anal. Calcd for CzsH2sCIN3O4: C,
64.79; H, 5.86; N, 8.72. Found: C, 64.91; H, 5.77; N, 8.75.
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N-(tert-butyl)-2-(2-chlorophenyl)-2-(4-(4-chlorophenyl)-5-methylene-2,3-dioxopiperazin-1-
yl)acetamide (6e)

White solid (428.0 mg, 93%); m.p. 163-165 °C; 'H NMR (DMSO-ds, 300 MHz): § 8.28 (s, 1H),
7.57 (d, 2H, J = 8.8 Hz), 7.42-7.49 (m, 4H), 7.37 (d, 2H, J = 8.7 Hz), 6.23 (s, 1H), 4.48 (s, 1H),
4.42 (d, 1H, J = 14.2 Hz), 3.91 (s, 1H), 3.72 (d, 1H, J = 14.2 Hz), 1.30 (s, 9H). °C{*H} NMR
(DMSO-de, 75 MHz): 6 167.5, 155.7, 155.3, 139.9, 137.0, 134.9, 133.4, 132.9, 130.9, 130.7, 130.6,

130.5,130.2,128.1,99.1,59.0,51.2, 46.6, 28.8. Anal. Calcd for C23H23CI>N303: C, 60.01; H, 5.04;
N, 9.13. Found: C, 60.09; H, 4.91; N, 9.18.
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N-(tert-butyl)-2-(4-(4-chlorophenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-2-(2-
fluorophenyl)acetamide (6f)

Yellow pale solid (386.0 mg, 87%); m.p. 130-132 °C; *H NMR (DMSO-ds, 300 MHz): & 8.19 (s,
1H), 7.56 (d, 2H, J = 8.6 Hz), 7.45-7.49 (m, 1H), 7.35-7.41 (m, 3H), 7.31 (d, 2H, J = 7.8 Hz), 6.37
(s, 1H), 4.53 (d, 1H, J = 14.3 Hz), 4.49 (s, 1H), 3.91 (s, 1H), 3.87 (d, 1H, J = 14.1 Hz), 1.30 (s,
9H). ¥C{*H} NMR (DMSO-ds, 75 MHz): § 167.3, 161.2 (d, 1Jcr =247.9 Hz), 155.8, 155.3, 140.0,
137.1,133.5, 131.4 (d, 3Jcr = 8.4 Hz), 130.6, 130.2, 125.2, 122.7, 122.5, 116.3 (d, 2Jcr = 21.3 Hz),
98.8, 54.9, 51.3, 46.6, 28.8. Anal. Calcd for C23H23CIFN3Os: C, 62.23; H, 5.22; N, 9.47. Found:
C, 62.31; H, 5.16; N, 9.41.
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2-(4-(4-Chlorophenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-N-cyclohexyl-2-
phenylacetamide (69)

White solid (375.0 mg, 83%); m.p. 144-146 °C; *H NMR (DMSO-ds, 300 MHz): & 8.42 (d, 1H, J
= 7.7 Hz), 7.57 (dd, 2H, J = 8.7, 2.1 Hz), 7.33-7.47 (m, 7H), 6.25 (s, 1H), 4.59 (d, 1H, J = 14.2
Hz), 4.42 (s, 1H), 3.91 (d, 1H, J = 13.7 Hz), 3.87 (s, 1H), 3.59-3.68 (m, 1H), 1.43-1.83 (m, 5H),
1.05-1.34 (s, 5H). 3C{*H} NMR (DMSO-ds, 75 MHz):  167.4, 156.4, 155.3, 140.2, 137.1, 135.1,
133.4, 130.6, 130.2, 129.3, 129.1, 129.0, 128.8, 98.2, 59.6, 48.4, 46.4, 32.7, 32.6, 25.6, 25.0, 24.9.
Anal. Calcd for CosH26CIN3Os: C, 66.44; H, 5.80; N, 9.30. Found: C, 66.56; H, 5.74; N, 9.21.
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N-cyclohexyl-2-(2,4-dimethoxyphenyl)-2-(4-(4-methoxyphenyl)-5-methylene-2,3-
dioxopiperazin-1-yl)acetamide (6h)

White solid (401.0 mg, 79%); m.p. 236-238 °C; *H NMR (DMSO-ds, 300 MHz): & 8.34 (d, 1H, J
= 7.7 Hz), 7.20 (d, 2H, J = 8.9 Hz), 6.99-7.06 (m, 3H), 6.85-6.88 (m, 2H), 6.13 (s, 1H), 4.51 (d,
1H, J = 14.4 Hz), 4.40 (s, 1H), 3.90 (d, 1H, J = 14.3 Hz), 3.86 (s, 1H), 3.78 (s, 3H), 3.77 (s, 3H),
3,75 (s, 3H), 3.60-3.69 (m, 1H), 1.51-1.83 (m, 5H), 1.06-1.34 (m, 5H). 3C{*H} NMR (DMSO-ds,
75 MHz): & 167.8, 159.3, 156.4, 155.6, 149.3, 149.3, 140.8, 130.7, 129.7, 127.0, 121.6, 115.2,
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112.7, 112.2, 97.7, 59.6, 56.0, 56.0, 55.8, 48.3, 46.3, 32.7, 32.6, 25.6, 25.0, 24.9. Anal. Calcd for
C2sH33N30e: C, 66.26; H, 6.55; N, 8.28. Found: C, 66.33; H, 6.43; N, 8.22.

N-(tert-butyl)-2-(4-(4-methoxyphenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-3-
methylbutanamide (6i)

White solid (345.0 mg, 89%); m.p. 111-113 °C; *H NMR (DMSO-dg, 300 MHz): & 7.94 (s, 1H),
7.22 (d, 2H, J = 8.9 Hz), 7.04 (d, 2H, J = 9.0 Hz), 4.69 (d, 1H, J = 14.5 Hz), 4.63 (s, 1H), 4.61 (d,
1H, J = 10.7 Hz), 4.40 (d, 1H, J = 14.5 Hz), 3.94 (s, 1H), 3.79 (s, 3H), 2.13-2.25 (m, 1H), 1.26 (s,
9H), 0.94 (d, 3H, J = 6.6 Hz), 0.86 (d, 3H, J = 6.6 Hz). *C{*H} NMR (DMSO-ds, 75 MHz): &
168.9, 159.3, 156.6, 155.8, 141.0, 130.7,129.7, 115.2, 98.0, 62.1, 55.8, 51.0, 44.9, 28.7, 27.3, 19.6,
19.3. Anal. Calcd for C21H29N3O4: C, 65.10; H, 7.54; N, 10.84. Found: C, 65.04; H, 7.62; N, 10.76.
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N-(tert-butyl)-2-(4-chlorophenyl)-2-(4-(4-methoxyphenyl)-5-methylene-2,3-dioxopiperazin-
1-yl)acetamide (6j)

White solid (410.0 mg, 90%); m.p. 154-156 °C; 'H NMR (DMSO-ds, 300 MHz): & 8.18 (s, 1H),
7.52 (d, 2H, J = 8.5 Hz), 7.35 (d, 2H, J = 8.5 Hz), 7.20 (d, 2H, J = 8.9 Hz), 7.03 (d, 2H, J = 9.0
Hz), 6.20 (s, 1H), 4.55 (d, 1H, J = 14.3 Hz), 4.42 (s, 1H), 3.88 (s, 1H), 3.87 (d, 1H, J = 14.3 Hz),
3.78 (s, 3H), 1.30 (s, 9H). BC{*H} NMR (DMSO-ds, 75 MHz): § 167.8, 159.3, 156.6, 155.4,
140.6, 134.4, 133.5, 131.1, 130.7, 129.7, 129.3, 115.2, 97.9, 59.3, 55.8, 51.2, 46.4, 28.8. Anal.
Calcd for C24H26CIN3O4: C, 63.22; H, 5.75; N, 9.22. Found: C, 63.30; H, 5.69; N, 9.17.
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N-cyclohexyl-2-(4-(4-methoxyphenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-2-(p-
tolyl)acetamide (6k)

White solid (392.0 mg, 85%); m.p. 175-177 °C; *H NMR (DMSO-ds, 300 MHz): & 8.35 (d, 1H, J
= 7.7 Hz), 7.22-7.26 (m, 4H), 7.18-7.21 (m, 2H), 7.03 (d, 2H, J = 8.9 Hz), 6.18 (s, 1H), 4.54 (d,
1H, J = 14.4 Hz), 4.37 (s, 1H), 3.87 (d, 1H, J = 14.3 Hz), 3.85 (s, 1H), 3.78 (s, 3H), 3.61-3.67 (m,
1H), 2.32 (s, 3H), 1.53-1.82 (m, 5H), 1.06-1.34 (m, 5H). *C{*H} NMR (DMSO-ds, 75 MHz): &
167.6, 159.3, 156.8, 155.5, 140.7, 138.2, 132.0, 130.7, 129.9, 129.7, 129.1, 115.2, 97.8, 59.4, 55.8,
48.3, 46.3, 32.7, 32.6, 25.6, 25.0, 24.9, 21.2. Anal. Calcd for C27H31NsOx4: C, 70.26; H, 6.77; N,
9.10. Found: C, 70.15; H, 6.84: N, 9.19.
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2-(4-Chlorophenyl)-N-cyclohexyl-2-(4-(2,4-dimethylphenyl)-5-methylene-2,3-
dioxopiperazin-1-yl)acetamide (6l)

White solid (408.0 mg, 85%); m.p. 194-196 °C; *H NMR (DMSO-ds, 300 MHz): § 8.42 (d, 1H, J
=7.0Hz),7.51 (d, 2H, J = 8.5 Hz), 7.38 (d, 2H, J = 8.5 Hz), 7.16-7.18 (m, 1H), 7.04-7.13 (m, 2H),
6.22 (s, 1H), 4.55 (d, 1H, J = 14.2 Hz), 4.40 (d, 1H, J = 1.2 Hz), 3.98 (d, 1H, J = 14.2 Hz), 3.75
(s, 1H), 3.61-3.69 (m, 1H), 2.30 (s, 3H), 2.03 (s, 3H), 1.50-1.83 (m, 5H), 1.08-1.34 (m, 5H).
BBC{'H} NMR (DMSO-ds, 75 MHz): & 167.1, 156.6, 155.1, 139.3, 138.7, 135.2, 134.2, 133.6,
132.1, 131.2, 129.3, 128.5, 128.3, 97.2, 59.1, 48.4, 46.1, 32.7, 32.6, 25.6, 25.0, 24.9, 21.1, 17.3.
Anal. Calcd for C27H30CIN3Os: C, 67.56; H, 6.30; N, 8.75. Found: C, 67.63; H, 6.25; N, 8.68.
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N-(tert-butyl)-2-(2-chlorophenyl)-2-(4-(4-methoxyphenyl)-5-methylene-2,3-dioxopiperazin-
1-yl)acetamide (6m)

White solid (396.0 mg, 87%); m.p. 160-162 °C; *H NMR (DMSO-ds, 300 MHz): & 8.29 (s, 1H),
7.54-7.58 (m, 1H), 7.41-7.47 (m, 3H), 7.21 (d, 2H, J =8.9 Hz), 7.03 (d, 2H, J = 9.0 Hz), 6.26 (5,

1H), 4.43 (d, 1H, J = 14.0 Hz), 4.42 (s, 1H), 3.91 (s, 1H), 3.78 (s, 3H), 3.71 (d, 1H, J = 14.5 H2),
1.31 (s, 9H). BC{*H} NMR (DMSO-ds, 75 MHz): § 167.6, 159.4, 155.9, 155.6, 140.3, 134.9,
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133.00, 130.9, 130.7, 130.6, 130.5, 129.6, 128.1, 115.2, 98.5, 59.0, 55.8, 51.3, 46.6, 28.8. Anal.
Calcd for C24H26CIN3Og4: C, 63.22; H, 5.75; N, 9.22. Found: C, 63.30; H, 5.70; N, 9.15.

0]

N-(tert-butyl)-2-(4-(2,4-dimethylphenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-2-
phenylacetamide (6n)

White solid (360.0 mg, 86%); m.p. 123-125 °C; 'H NMR (DMSO-ds, 300 MHz): & 8.15 (s, 1H),
7.33-7.48 (m, 5H), 7.05-7.19 (m, 3H), 6.22 (s, 1H), 4.55 (d, 1H, J = 14.5 Hz), 4.35 (s, 1H), 3.85
(s, 1H), 3.73 (s, 1H), 2.31 (s, 3H), 2.03 (s, 3H), 1.31 (s, 9H). BC{*H} NMR (DMSO-ds, 75 MH2z):
§168.1, 156.5, 155.1, 139.4, 138.7, 135.5, 135.2, 134.3, 132.0, 129.3, 129.2, 128.8, 128.6, 128.3,
97.1, 60.0, 51.2, 46.2, 28.9, 21.1, 17.3. Anal. Calcd for CasH29N303: C, 71.57; H, 6.97; N, 10.02.
Found: C, 71.60; H, 7.06; N, 9.93.
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N-cyclohexyl-2-(4-(2,4-dimethylphenyl)-5-methylene-2,3-dioxopiperazin-1-yl)-2-(4-
methoxyphenyl)acetamide (60)

White solid (371.0 mg, 78%); m.p. 184-186 °C; *H NMR (DMSO-ds, 300 MHz): & 8.34 (d, 1H, J
= 7.8 Hz), 7.27 (d, 2H, J = 8.1 Hz), 7.16-7.19 (m, 1H), 7.06-7.13 (m, 2H), 7.00 (dd, 2H, J = 8.8,
1.7 Hz), 6.15 (s, 1H), 4.53 (d, 1H, J = 14.4 Hz), 4.35 (s, 1H), 3.90 (d, 1H, J = 14.4 Hz), 3.7 (s,
3H), 3.73 (s, 1H), 3.59-3.69 (m, 1H), 2.30 (s, 3H), 2.02 (s, 3H), 1.48-1.81 (m, 5H), 1.05-1.33 (m,
5H). 2*C{*H} NMR (DMSO-ds, 75 MHz): § 167.8, 156.4, 155.2, 139.4, 138.7, 135.2, 134.3, 132.0,
130.6, 128.6, 128.5, 128.3, 126.7, 114.7, 97.1, 59.2, 55.6, 48.3, 46.0, 32.7, 32.6, 25.6, 25.0, 24.9,
21.1, 17.3. Anal. Calcd for CasHasNsO4: C, 70.71; H, 6.99; N, 8.84. Found: C, 70.62; H, 6.89; N,
8.80.

S7



I~20000000

19000000

18000000
17000000

16000000
15000000
14000000
-13000000
12000000
I-11000000
[~10000000

9000000
8000000
7000000
6000000
[~5000000
4000000
[~3000000
2000000
I-1000000

o

--1000000

OdH Z62€°€

Mordad.327.1.1r
Dr.Sayahi- code Z1-

'H and 3C NMR spectra

9GET'T
6911
8/ST'T
6ELTTA
76811
LETTT
08vC' T
98871
b61S'T
06€5°T
L8191
71697

6959'T{

T199°T
[47A°N"
8889°T
0b0L'T
c0SL°T
G89/°T
0/8L°T
08T

£028°€
1€26°€
2046°€
G6Eh'
ommmi
96/5'

(

6£02°9’

€09C°L~

=1

O
9TPeE’L
869¢°L
£V0b°L
LLTY'L
L99%°L
0S8v°L
9C6v'L
LC1S°L
00v'8

VASTA ]

Cl

Fses

Wmv‘w

I
=90'T
201

=00'T
2o

=101

80'C
T
wmm.z
(48 4

=0t

4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0

4.5

f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
'H NMR spectrum of 6a

10.0

700000
650000
600000

550000

500000

450000
[-400000
350000

300000

250000

200000

150000

100000

50000

--50000

7626'pC
8b66'HC
6519°6Z
€629°7€
$199°2€

OSIWQ TS8T°6€

OSIWA 90966,

OSIWa $8EL°6E
OSINa £910°0F
OSWa v76c 0r
OSWA $T45°0b
OSWa £8v8°0F
STOb' 9%
TLTv'8Y
P0€0°6S

PIp1'86—

PET9'8CT
TET6'8CT
6062°6CT
8080°0€T
COTT'TET
9¢SSEET N
OPTHET \
9861°8€ET \
SE6COPT
S9TC'SST M
P£SS'9ST
T20T" /9T~

Mordad.328.1.1r
Dr.Sayahi- code Z1-

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
13C NMR spectrum of 6a

210

S8



F8.5E+0/
I-8.0E+07
I-7.5E+07
[-7.0E+07

I-6.5E+07
[6.0E+07
5.5E+07

5.0E+07

4.5E+07
I-4.0E+07
I-3.5E+07
[-3.0E+07
2.5E+07
[2.0E+07
I-1.5E+07
-1.0E+07
[5.0E+06
0.0E+00

-5.0E+06

on
&
-

OSIWGA 088b°Z
OSIWA Zh6b°T
OSWQ £005°Z
OSWA $905°Z
OSWa ST15°Z
OQH pbEe—
33/
m%ﬂL,
SELE D
90Zh" b~
8565 b—
75849
1L
L0SE'L
bbISL
00bS°L
9/95°/
Sb65"L
05€9°L
68€9°L
b199°L
9989°/
€069°L
b8LL L
ST8L°L+
8£08°/]
1208, %
T6¢8'L
€201'8
6907°8
26218
LEET'8
LbTE'8

Dr. Sayahi- code Z3(Dinashi)-

Mordad.403.1.1r

=106

~MOT
60T
vIlT
00T

=001

»0bZ
607
MS.N
T
ob'T
Aept
~ €60

0.0

0.5

3.0 25 2.0 1.5 1.0

35

9.0 85 8.0 2.5 7.0 6.5 6.0 5.5 5.0 45 4.0

9.5

2.0

f1 (ppm)

'H NMR spectrum of 6b

4500000
4000000

3500000

3000000
2500000

2000000

1500000

[-1000000

500000

€£20£'8C
OSIWQA 0S9T°6€
OSWA 8THH'6E
OSWQA 96T/2°6€
OSIWQA ££66°6€

OSWa TSL2°0b
OSWa 8¢SS°0b
OSWa 90€8°0F
60CL'9%
0€9S°1S
9059°6S

—_——t——n =

9T/8°86—

9159°GCT
6CC9'8¢CT
8C66'8CT
6588°6CT
PLE0'0ET
ETST'0ET
TESTPET
CETTBET
6600°0¢T
68L'6vT
8G9€°GST
0TSE'9ST
S9+0°99T
1S¢8°0LT

e

Dr. Sayahi- code Z3(Dinashi)-

Mordad.404.1.1r

el

-10

200 190 180 170 160 150 140 130 120 llﬂf %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6b

S9



[-2400000

2300000

I-1900000

1800000

1700000

1600000

[~1500000

I-1400000

1300000

[-1200000
1100000

-1000000
500000

800000

700000

600000

500000

400000
300000

[~200000
100000

-100000
[--200000

OSWA T¥6b'C
OSIWa £00S°C

Mordad.405.1.1r

OQH SEPE'E

Dr. Sayahi- code Z4(Dinashi)-

0€28°€
T€06°€
0056°€
LSEbp
THESh
b185p
6£02°9
bLvT L)
004
09£2'L
L1671
TS0E"L
9€9€"/

ST/ES
0z8€"L]
926€°L
6£0b°L]
L0T°/]
08TH'L
UYL
L
S8LbL
S66b°L
0506°2
1875,

T96€°8

Feea

Fezs

790'T
=207
60T

ot

=00'T

SETh
97°€
Nz

+86'0

3.0 25 2.0 1.5 1.0 0.5 0.0

35

5.0

f1 (ppm)

9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5
'H NMR spectrum of 6¢

10.0

2100000
[~2000000
I-1900000
[-1800000
-1700000

1600000

1500000

1300000
1200000
1100000
-1000000

1400000

900000

800000

700000

600000

500000

400000

[-300000

-200000
[-100000

[--100000

--200000

6£C6'vC
6£00°SC
0019°S¢
€619°CE
0¢/9°Ce
OSIQ SS9T°6€E
OSIWA 0EPP 6E

e

OSWa S0Z/Z°6E
OSIWA ££66°6€
OSWa S¥/2°0b
OSWQa £€SS°0b

—

2
=
o
)
R
1
¥

0960°86—

9520°9TT >
G60£°9TT
ommo.@w
9026'87T
6280°0€T ﬁ
9G6C'TET #
OLVE'TET
6TOV'TET
8T0Z'8ETf
TOEE 0bT
785T°SST
1905°9ST
6b6£°09T g
TTE0'H9T
LTS€°£9T

——

Dr. Sayahi- code Z4(Dinashi)-

Mordad.406.1.1r

=1

-10

200 190 180 170 160 150 140 130 120 ﬂﬂf %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6¢

S10



ey

3500000

[~3000000

[~2500000

[-2000000

1500000

[-1000000

500000

o

OSINQ S00S°C
OQH 1Z8¢€°€
OdH TE6E°E

Mordad.443.1.1r

Dr. Sayahi- code Z5 (Dinashi)-

0887'T
181611
bLYS'T
8195'T
¥829'T
1299°T
£599'T

€9/9°T
689°T
PL'T
Se9L'T
€LLLT
€6¢8'T

€819°€
989/°€
1098°€
$806°€
€0y
TEVS'Y
S06S'v
G991°'9
€086'9
0600°Z
¢0ST’'L
68LC°L
L6CE°L
€857/
69pS°L
PSLS*L
9EEE'8

——

£65E'8

Cl

Fogre
Fses

v80'T
~0T'E
R60Z

=00'T
=101

=00'T

=0T
/80T
61Z
=917

=0T

3.0 25 2.0 15 1.0 0.5 0.0

35

4.5 4.0

5.0
f1 (ppm)

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5
'H NMR spectrum of 6d

10.0

[-2200000
2100000
[-2000000
[~1900000
1800000

1700000

1600000

1500000

1400000
-1300000
1200000
1100000

[~1000000

(-900000

800000

[~700000

600000

500000

400000
300000
[-200000
100000

[--100000

[-200000

8VE6'VC
86¢0°SC
9/¢9'SC
€409°CE
9TeLTE
OSIWa €0PT°6E
OSa ow:u.mm/
OSWA-£569-6€

L

_

I

OSWQA 8¢/6°6€
OSWa T0SZ°0b
OSIWQA 9925 0F
OSWa TE08°0F
L18C° 9%
LyPE8h
9¢y9°SS
LLTT6S

8T0C'86—

0899"pTT—
6L2L'9CT
T69T°0ET
2009°0€T
75€9°0€T
8/EY'EET
bLbO'LET
TTHT 0T
065€'SST/
THET9ST
1169651/
TSLL°L9T

Dr. Sayahi- code Z5 (Dinashi)-

Mordad.444.1.1r

Cl

s

-10

200 190 180 170 160 150 140 130 120 llﬂf %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6d

S11



1.70E+08
-1.60E+08
-1.50E+08

-1.40E+08

1.30E+08

-1.20E+08
r1.10E+08

1.00E+08

9.00E+07

[-8.00E+07

7.00E+07

6.00E+07

I-5.00E+07

4.00E+07

-3.00E+07

[-2.00E+07
-1.00E+07
0.00E+00

[-1.00E+07

.

P20ET

OSWA €48v°C
OSIa 9€6+°C
OSWA 966+
OSWa SS0S°C
OSWA STIS'C

OGH 6T9E°E~
6¥69'€\
6ThL'E~
816'€”
266E'H\
SOty 7
S6Lby

£e£7°9—
LSSE'L
ovwm.L
AT
o
TR
ey
929,
Lhly'L
€98/
RQE;
momm.g
0085°Z
5087’8’

Dr. Sayahi- code Z6 (Dinashi)-

Mordad.445.1.1r

Cl

ad]

=ET'T
HELT

00T
860

=00'T

/82T

4

=160

4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0

5.0
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
'H NMR spectrum of 6e

10.0

[-2500000

-2000000

-1500000

1000000

500000

£208'8¢
OSIQ 89ST°6€E
OSWA SPEP'6E
OSWQ £¢TL°6E
OSWQ.0066°6E

OSWa 8£9C°0F
OSWQa ZSHS 0F
OSWQ ££78°0b
8v9°9%
618C°1S
1¢66'8S

—_—_— b

2080°8¢T
€LLTOET
T8SH'0ET
68T9°0ET
PSEL'OET
06¢6'0ET
G/68CET
6vbr EET
vwmm.vﬂw
G966'9€T
0906°6€ET
mm_Vm.mmﬂv
9¢0£’SST

mmmﬂ.mm/

09€S°£9T—

Dr. Sayahi- code Z6 (Dinashi)-

Mordad.446.1.1r

Cl

T T T
60 50 40

70

80

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 _ 90
f1 (ppm)

210

13C NMR spectrum of 6e

S12



8§ 8 8 8 8 8 8 8 8 8 8 8 § s g 1882288888888 8838 ¢
g 8 8 8 8 8 8 8 8 8 8 8 8§ 8 3 8§ 8 8 8 8 8 8 8 8 8 8 8 8 8 8§ 8
B 8§ § 8 § 5 8 88 §8 88§ .3 P 8 8 8 8 5 § 8 8% 2 3.9 8 8 8 § 8 o §
OE0E T —ees | » b818'8T
& OSWA £€6T°6€
g OSIWA 269651
e < OSWA 69bL°6€
; OSWA 6520°0%
OSWA £€6t°C L :
2 4 OSWA TZ0£0F
OSWA $66t°C :
KT 06 OSWA L6508
= OSIWa 8E58°0F
07959
OQH TL5€°€— 5 5 zc0z 16
9B 4 4 ST/8'bS
o @l g
=)
206b°b . =
wvomew e B
TTssy & .
e g
96T L =2 :
75567 T bEQY'ZL
11967 e 18£1°62T—
- o 96/T'0€T ]
bSLEL 01| o Lot
NNwMN [ o NmﬂmOOMﬁg [
226641 €L9E°TET
; Lo 98/b'TET 5
8ZTH' L s : o
i _ Jae ObLY EET
bStb N G = e g
=i — feeel 8€90°/ET
0Sh°L 61T [~ .
969%° g0z 0620°0¥Tf o
T6b°L o = 8987°SST1 N\wﬂ
& wwvm.& 2 ; — & T98L'SST —( o
2 bUSL \ Hﬁl o " % 8009'65T Z
& crers z [ § (o
N % R EPPELIT o
8 o ra _a zTu
mm zT W mm dﬂ
E: A & ¥
B3 23
25 Lo 25

-10

90 80 70 60 50 40 30 20 10
513

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of 6f

210




900000

800000
700000
600000
500000
400000
300000
200000
100000

-10

20 10

30

8 8 8 8 8 8 8 8 8 8 o S
S § & g 8 g 8 g g8 g g g g 8
5 8§ & ¢ 8w ® & § & s g o & g 8
[880°'T Lo ; 5
(x4 §506'5
pSOT'T [n 6466'4T
0861'T 2 SL09°'ST
S6CC'T o 85T
’ B £H0LTE
wmwm.ﬁ\ . OSIWA S9ET"6€
6b2STf = Fa OSWA THEY'6€
6665 T OSIWA O¥TL 6€ ﬁ
bb/S T Lo 0SNG £066°6€ |
86£0°T 0SWA 20LZ° 0%
i = Lo OSWA.0SES"0F
mmw.@ h 0SWa T128°0p
oL/
L8VL'T " S0TH'9Y
609L'T ’ 608E"8Y
9€6/'T . D 7209°65—
LPE-'T —
0OSWA 966b°C Tle ©
OQH $9SE°E w m
BS.& cwtl. B
. —— =70" L
mm_\mw.mg 01T g 985T°86
ik o @ mmwm.mﬁ/
6598'€ G .
§ S 7946’81
g FF | e
Tl 0£62°621
mem.w ; o, T LE9T'OET
1] i YSH9'0ET
8E19h wry POTHEET!
| cisdy K 0260°'SET,
OE€E"L 98S0'LETY
e MR £S0T0pT
Lo s 0v62°'SST~.
eIt L = Epre Lm 4 ;
gggesf < A ™ 18G£°95T
RQ.A |5 LTEV 19T~
LT s
& -/ O &
P 0 -
(@] &
8 s6vsL UpN §
N 9958/ B o
=8 885 o 38
G wmwm.m_ zT Lia g
“%  GOTH'S RE
23 ooehg i 87
25 -] 25

90 80 70 60 50 40
S14

100
f1 (ppm)

13C NMR spectrum of 6g

110

120

Cl
200 190 180 170 160 150 140 130

210




18000000

(~17000000

16000000
-15000000

[~14000000

13000000

-12000000
11000000
I-10000000
9000000

8000000

7000000

6000000

[-5000000

4000000

-3000000

[-2000000

[~1000000

0

[-1000000

48
obTI'T
6LbTT
S6ST'T
9G6T°T
TIETTY
A
£L9TT
€L6C'T

9€55°T/
bS5
81/9'T

£€89°T

mmﬁi
9eLLT]
bS8L'T

OSWA 8661°C
OgH.szZses

Mordad.439.1.1r

Dr. Sayahi- code Z10 (Dinashi)-

bevLE
9/9L°€
6€8L°E
1098°€
08/8°€
[ST6'E
810
08t
8bES
£921°9~
9/8'9
9¥58'9
10/8'9
1448'9
6266'9]
$100°L
£€900°L
b10°]
9£70°L

~
o)
Isa)
3=
~

i

STITL
997€'8
Tese'8

OMe

4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
'H NMR spectrum of 6h

10.0

900000
800000

700000

600000

500000

400000

[~300000

[-200000

100000

+-100000

8876'vC
0¢10°SC
£809'SC
9955°CE
0bSL7CE
OSWAa ¥6¥T1°6E
OSWQ 2/Zr6E Y
OSWA 0S0Z°6€
OSWa-££8676¢€

OSWQ 80920
OSWQ Z8€5°0b
OSWQ 09180k
8887°9b
HIE8y
0£08'S5
8E/6'SS
62095
b229'65

v e

£889°/6—
9181°Z1T
08€L°C1T
65TT'STT—
1695121~
GEE0LTT~
85/9'621
S0ZL'0ET
096£°0bT7
68L26v1
850€'6bT
G879'SST
THSH'9ST
LLTE'6ST \
189£°£9T

Dr. Sayahi- code Z10 (Dinashi)-

Mordad.440.1.1r

OMe

-10

200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6h

S15



§ 8§ 8 8 8 B B 88 883848%¢8¢8¢8 g & & g 8 g8 8 8 8 8 8 8 g
s 8§ 388368 888§83§85§¢8:8¢8.,°§¢8 F ¢ § 8 & 8 § ¢ 8 § & o §
£158°0
9€/8°0 3
92£6°0
=i ke 896761
%R.L ) . ;
S821'T) e ge0e | 6829°61
Thore o e TobLse
€Uy = OSWQ 90ST'6€ |
9981°¢ " OSWQ 98b'6¢
Nva.mjf ¢ vaml OSWQ 650£°6€
S807°C) u - OSWJSEBEBE
£0€2°C B OSWQ 509Z°0F
81577 x OSWQ Z8€50b
OSWA ££86'T H3 0SQ 99780
OSWA 6€66:2Z @ 6016'vb
OSW T005°Z CA oL S
OSWA 2905 ~00
OSWA $Z15°C ~witg E bELO'T
OGH TZ5€°€ . =
906£°€f Mmmw S
il i T LT66°L6—
£LLEY o8
SS2hb, = W
bT65"Y [ .
omwi T 986T°STT—
1299 5 o
Wi 2 €606 7 =
o s SLbL0ET
€020°L 8910°THT~
105072~ — €07 [ =
S102°] — B — o
UHEt O B 10€9'951/ >
. z y o LTTEBST o
e Hﬂ! o 7 "3 26€6'89T~ ~
5 = Ly 5
s § o
& © kK A zT
i3 =+ i a8 QA
i3 QA “ $z
28 o EH
25 ) S

-10

90 80 70 60 50 40 30 20 10
S16

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR spectrum of 6i

210




Mordad.457.1.1r
Dr. Sayahi- code Z12 (Dinashi)- () 8 8 8
= EEE
2% AEhENE
N NN HOTMON NHONHOON IO <
O SMmINOUONA NMOTORNRDOANN ©OF 3
R NRLALRBT = NNANOOFTOLO OS b
i 0o 6N OS N Inn X @ 0900 MM SRR T
B NNNNNNNNGOG FELFHMOmEmm o o
| 1 e Sl Sbe—i S
o
S HLN
N
o
(o]
Cl
|
JL | |
i i J
L | 3
t 7'\ 2y Y
& 8 8% =5 =
o ~— - O ~N ™M o
T T T T T T . r T T T : T . T : T r T
100 95 90 85 80 65 6.0 5.0 40 35 30 25 20 15 10 05 00
f1 (ppm)
'H NMR spectrum of 6j
Mordad.458.1.1r
Dr. Sayahi- code Z12 (Dinashi)- 88 8888%
EEEEEEE
eTYoNT 8T gg L coQaooaoo
MOMRMHORT OO N © AENNOWNMONMWL®OmM
LTIRYRIRIREA o I N AN— NN T ©
2 S SE ALY SR AR SR 0 69 e S 0 oo P O N SR B AR
NOOBINOSTM S AR 1 ol N @ o o1 08 W e Sy ES Aey 0O
CNININTMmMMmAO NN — ~ aurReesIasaang
e R e B R o R R I e B R IR | (=)} nwmnwn T MmN
—ees e | | e\ —

Cl

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 uof %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

13C NMR spectrum of 6j

S17

I-1.50E+08

I-1.40E+08

-1.30E+08

1.20E+08

I1.10E+08

1.00E+08

9.00E+07

-8.00E+07

-7.00E+07

-6.00E+07

[-5.00E+07

-4.00E+07

3.00E+07

2.00E+07

-1.00E+07

-0.00E+00

[--1.00E+07

850000

800000

750000

700000

650000

600000

550000

~500000

450000

400000

350000

300000

250000

200000

150000

-100000

50000

0

I--50000




1900000
1800000

~1700000
1600000
1500000
1400000
1300000
~1200000
1100000
1000000
-900000
~800000
700000
600000
-500000
~400000
300000
200000
100000
--100000
--200000

-10

10

20

30

: 8 &8 E g8 8 8 8 8 8 8 8 8 g 88888
o8 % 8 & 8 B 8 8 § 8 B 8 o ¥ RAEHAR
1660°T Lo
00TT'T
b6TT'T L )
78ET T S momﬁ.ﬁm
TorrT) s er0'e
- Fess p9C9'ST
ey u £S€9°TE
8617'T | W
9THT T Tm 9 £50£°2€
besz T L2 OSIWA SS9T"6€ ,/f
o%N.i — %nm 62hb'6€
26T T ] S0CC6E
P6ES'T OSWa 0866°6E
G699'T L 05 9527°0b |
G189°'T 2 oswa mmmmdﬁ
0L69'T{ o X OsWa Nmmw.%
S i S LTy
SLVLT Rl o i
9£9/°T = m 8b18°SS
86/L'T 01|, 5 99TF°65
181€°C =0T S
0SWa 0005°Z i F —y
OGH 00SE'E AE o S
£e8L°€ S
8058°€ e Z W
$068°E T 9GTZ'STT
199"y tg - YeTT62t
97IS —007 [T/9°6TT
095"y L 6798°6CT
1919 790£°0€T
8710°/~ szle S9£0°ZET
bTb0'L% ° esz| " 8T8T'8ET
€841 z | 6859°0T
75812 o ¥81S'GST
SS6T°L = 96/4"9ST \
866T°L o - 86£€°65T
. uoTL Nt\wﬂo — 0], . <
§ 8wt * = ~ e 5
£ 8beTL B £
5 I9TL o -3 W
a LSSTL ZzT e
Z8 zeory Lo it
% 90vE'8 . $5
88 7998 L8 i3
=48 zZa

T
40

50

T

T
60

70

80

90
518

100
f1 (ppm)

13C NMR spectrum of 6k

110

120

130

140

150

OMe

160

200 190 180 170

210




[-6.5E+07

6.0E+07
5.5E+07

5.0E+07

4.5E+07

[4.0E+07

[3.5E+07

3.0E+07

[2.5E+07

[F2.0E+07

[1.5E+07

1.0E+07

[-5.0E+06

0.0E+00

[-5.0E+06

Mordad.401.1.1r

OQH T48€°€

Dr. Sayahi- code Z16 (Dinashi)-

EPIT'T
29211
S8ST'T
SZ6T'TY
A
€45C°TA
16T T
9975°T-
8695°T/
LL£9'T
7159°T
$699'T
12897
0£69'T
LT
€09L'T
b08L'T
6564°T
9518'T
0620°C
910€°C

SShL'E
0856°€
0900t
ET0b't
S67S't
TLLS Y T
6£72°9
8550°L
1290°L
5780°
960"/
SE0T'L
SCIVA
8OT"/]
65/TL
b8t
GE9E°/
T/8€°L
bE6L L
€L18°L
[48Ta:!
obER'8

e

ZT

Cl

u\‘mﬁ.m

=00'T

Fere
sE1T
11T

=660

4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0

5.0
f1 (ppm)

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5
'H NMR spectrum of 6l

10.0

-1400000
-1300000
~1200000

1100000

1000000

900000

800000

700000

600000

I-500000

400000
[-300000
200000
100000

o

[--100000

L1EE°LT
602T°1C
9L26'vC
L£00°SC
0819°SC
vmow.mm,
T€L9°CE
OSWQA 6041°6E
OSWQ Z6kt"65~

—

0SWQ 6922°6€
0SWa 900°0b
OSWa $08Z°0t
0SWa 0855°0b
0SWA 8vE8"0b
0207°9%
TeEr'8y
8/90°6S

€ETT’L6
8687'8CT
Y6/¥'8CT
T98°6CT
999T°TET
€TL0°CET
LSSSEET
80T PET
8PEC'SET~
7899°8€T N
860£°6ET

=

£L£S0°SST M
/9719'95T
ELYTL9T~

Dr. Sayahi- code Z16(Dinashi)-

Mordad.402.1.1r

Cl

-10

200 190 180 170 160 150 140 130 120 llOf %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6l

S19



-14000000

13000000
-12000000

11000000

10000000

9000000
8000000
7000000

[-6000000

[-5000000

[-4000000

~3000000

-2000000
1000000

0

~-1000000

OSIWA +66b'C

OSWa mmmv.mv

OSWQ £S0S°C
OQH 8+8€°€

Mordad.451.1.1r

Dr. Sayahi- code Z17 (Dinashi)-

T280°c.
€0EL'E

z08L°€—
9016’
6H0b b,
1815/
shy

10929
8910°Z
9950/
TL6T°L
9927,
0bTH'L
S0z’ L+
8TEY' L7
[Thb' LA
A
£09b°L]
ObLbL]
9/£5°L
$05S"/1
0295°L
[¥95°L
€2USL
9085~
92678

e

OMe

=2E'6

JETT
SgeE
Azt

FETT

=00'T

=11
=oT'C
v 6L'E
=011

=01

0.0

0.5

2.0 15 1.0

25

95 90 85 80 75 70 65 60 55 50 45 40 35 30
f1 (ppm)

10.0

'H NMR spectrum of 6m

1300000
-1200000
1100000

1000000

900000
800000

[~700000

600000

[-500000

400000

300000

-200000
100000

[--100000

1£08'8¢y
OSWA T6ST'6E
OSWA SPEP'6E

1

OSWA €CTL6E
OSWA 0066°6€
OSWa 6£92°0¢
OSWa SSHS°0F
OSWQ zeZ8'or
SE8S'Op
TI8C'1S
NONm.mm.;
LST0°6S

—

ShpS 86—

68€7'STT—
0590'82T
16£9°'621
L£95°0ET w
6229°0ET
TSEL°0ET
00T6'0€T
¥296°ZET
GS06'HET

<
N
0
L7
=]
=
-
—

LLYS'SST]
b126'SST
£S9€°66T
9b19°/0T

Dr. Sayahi- code Z17 (Dinashi)-

Mordad.452.1.1r

OMe

-10

200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

13C NMR spectrum of 6m

S20



[~3500000
3000000
[2500000
(2000000
1500000
[~1000000
500000

-10

: € 8 & 8 8 8 8 8 8 8 g g 8
i 8 § 8 8 8§ § § § § &8 . ¢8 g  ®
-2 9bTE'LT
ozEET s, MWM.MM/
osa mma.mm/
3 e OSIWA TTLb'6€
EPE0T— | OSWQ b0SL'6€ 1
N@OM.N.{ =/[T€E - 0OSWQ.99Z0° 0t
E OSWQ 61850 &
Mo 0SIWQ 5658°0F
s c 81619
— mwmmm/ f" © 06£1°1S \
CopgrE~ 4l ) G 6£66°65
<«
1S
ETSEP s 2
9LLSy, o1 d Q 8180°/6
88/5y g @ 88/7'8CT
28 o 1909'8Z1
: s 75LL°8TT
L S [8ST'6TT
T SL0E'6TT
lo & £920°TET
21129~ | 8LTEVET
CbO"L | 80TT'SET
: < E£T9'SET
= » Tiz9'8eT
TE0T°L gore [~ LTEY'6ET
ik Ert 92ZT'SST~
€L L Epzg| 5 D
9087 L K 102595t
60€€°L] = G
mwmmum u g o ot 2 6011'89T
£ 660, ‘ HﬂlN © K 3
[ A H
2 ObSb'L ° Lo 2
= m YLV L — m.m
go orsrs & gy
9% A 9%
53 - 23
25 i 25

90
S21

100
f1 (ppm)

110
13C NMR spectrum of 6n

120

130

150 140

160

200 10 180 170

210




1500000
1400000
(1300000
1200000
(1100000
1000000
800000
700000
(600000
500000
(400000
[-300000
200000
100000
-100000
~-200000

(900000

-10

0

20

30

T T A T I O I 2REE
g 8 ® 8 ¥ g § § 8 8 g , & 38 8 R 8
£/80°T -3
/8607
T9CT'T | TLIE LT
L9ET'T 997112
66917 Lo 6876'+C
VLLT'T Fogs 20E0°ST |
w5171 Ll coesse|
[TSTT i
2 0L's 2 L
mmmw.:ﬁ ] | BIEL CE
89/9°TY Joe 0SWa £85T°6€ 1|
6LTL T " OSWQ Z9€Eb"6€-
Jisome | B OSWABETZBE
9€9/'T! OSWQ Z166'6€
:ﬁ.& Lg OSWQ $89Z°0%
k| wils o osnasseso
OSIWG1+66-2 Mwo.ﬁ N xﬁm G166°SH
i € =) .
0SWa $005°Z 7 - mmmw.mm
OSWA §905°C = S .
OaH mmwwmﬁ it B 8EVT'65
= z 2
e Lo & 8660°£6—
0£/8°€E &
LLKE Y] (& S
g z €989°HTT—
9956y . T i
60510~ s A [STL°9TT
6/169 00t £88T°8TT\
5£86'9 L2 €68b'8¢T 7
1/00° 6885°8CT
i N I 2609051
[TT0°L feazre j
= rat b866°TET
£8S0°L R017 .
0280°Z STZ| wn EEPEPET
6680°/ 5 PH8I'GET ﬁ
660"/ o 8699'8€T
i K 89TH'6ET
7901°L o [
’ Zz — 29610 TO9T'GST
g SBTEY l\wﬂo "o & G/Eb'9ST
£ bOLT'L £
8 ; =z 2 8 £0/9°6ST
£ peTL 3 o £ :
o 9581/ o @ < TP18°L9T
5 0T8T zT . .
38 e Q & Y
5 sLeces . i
£8  oeses -3 ia
=45 25

40

50

80 70 60

90
S22

100
f1 (ppm)

13C NMR spectrum of 60

110

120

130

150 140

160

200 10 180 170

210






