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Spectral Data of 2~6:

3,13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone (2): White
solid, yield 98%, 'H-NMR (300 MHz, CDCls): 0 6.39 (d, ] =9.3 Hz, 1 H), 5.90 (dd, ] =9.3, 3.8 Hz, 1 H), 5.36
(d,J=3.8Hz 1H),520(d, J=17Hz, 1 H), 5.04 (s, 1 H),3.31(d, J=11.0 Hz, 1 H), 2.84 (d,] =11.0 Hz, 1
H), 2.51 - 2.20 (m, 6 H), 2.15 (s, 3 H), 2.05 (s, 3 H), 2.01 - 1.81 (m, 3 H), 1.22 (s, 3 H). The analytical results
of compound 2 was identical to the one described in the literature [1].
3,13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl)
ester-19,10-lactone (3): White solid, yield 85%, m.p. 156-157 °C. 'TH-NMR (300 MHz, CDCls): 87.23 (d, ] =
8.5Hz, 1 H), 6.47 - 6.43 (m, 2 H), 6.35 (dd, ] =9.3, 0.6 Hz, 1 H), 5.85 (dd, ] =9.3,3.8 Hz, 1 H), 5.31 (d, ] =
3.8 Hz, 1 H), 5.19 - 5.18 (m, 1 H), 5.16 — 5.07 (m, 2 H), 4.94 (s, 1 H), 3.80 (s, 3 H), 3.77 (s, 3H), 3.31 (d, ] =
11.0 Hz, 1 H), 2.77 (d, ] =11.0 Hz, 1 H), 2.44 - 2.11 (m, 5 H), 2.09 (s, 3 H), 2.01 (s, 3 H), 1.96 — 1.62 (m, 4 H),
1.13 (s, 3 H). 3C-NMR(75 MHz, CDCls): d 176.68, 171.36, 169.63, 169.26, 161.26, 158.71, 153.46, 133.96,
131.47,128.72, 115.59, 107.77, 103.63, 98.11, 89.61, 83.78, 69.87, 62.53, 55.03, 54.97, 52.96, 51.77, 50.71,
50.09, 41.86, 39.72, 35.63, 21.60, 20.39, 16.54, 13.88. HRMS for C32H4NO10 (M+NHa)* 598.2647. Found:
598.2648.

13-acetoxy-ent-3a,10p-dihydroxy-20-norgibb- erella-1,16-diene-7,19-dioic acid-7-(2,4-
dimethoxybenzyl) ester-19,10-lactone (4): White solid, yield 83%, m.p. 125-126 °C. '"H-NMR (300 MHz,
CDCls): ©7.27 (d, ] =8.2 Hz, 1 H), 6.50 - 6.47 (m, 2 H), 6.33 (d, ] =9.4 Hz, 1 H), 5.93 (dd, ] =9.3,3.7 Hz, 1
H), 5.21 (s, 1 H), 5.19 - 5.10 (m, 2 H), 4.98 (s, 1 H), 3.84 (s, 3 H), 3.81 (s, 3 H), 3.23 (d, ] =10.9 Hz, 1 H), 2.82
(d,J=10.9 Hz, 1 H), 2.47 - 2.09 (m, 6 H), 2.04 (s, 3 H), 1.98 - 1.74 (m, 3 H), 1.25 (s, 3 H). *C-NMR (75
MHz, CDCls): d 178.24, 171.80, 169.42, 161.23, 158.71, 153.50, 132.30, 131.48, 115.61, 107.69, 103.63, 98.12,
90.03, 83.92, 69.35, 62.61, 55.05, 54.98, 53.16, 52.35, 50.85, 50.77, 41.89, 39.80, 35.68, 21.63, 16.58, 14.00.
HRMS for CaoH3sNOys (M+NHa)* 556.2541. Found: 556.2546.
3p-methylsulfonyl-13-acetoxy-ent-10p-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-
dimethoxybenzyl) ester-19,10-lactone (5): White solid, yield 95%, m.p. 80-82 °C. "H-NMR (300 MHz,
CDCls): 07.26 (d, ] =8.2 Hz, 1 H), 6.50 (s, 1 H), 6.47 (s, 2 H), 6.02 (dd, ] =9.3,3.8 Hz, 1 H), 5.22 (d, ] = 1.4
Hz, 1H), 5.19 - 5.10 (m, 2 H), 5.07 (d, ] =3.8 Hz, 1 H), 4.98 (s, 1 H), 3.84 (s, 3H), 3.81 (s, 3H), 3.32 (d, ] =
11.0 Hz, 1 H), 3.08 (s, 3 H), 2.80 (d, ] = 11.0 Hz, 1 H), 2.47 — 2.09 (m, 5 H), 2.04 (s, 3 H), 2.01 - 1.72 (m, 4 H),
1.28 (s, 3 H). ¥C-NMR (75 MHz, CDCls) o 175.66, 171.01, 169.32, 161.29, 158.75, 153.25, 135.40, 131.55,
128.16, 115.52, 107.93, 103.65, 98.12, 89.47, 83.68, 62.62, 55.05, 55.00, 52.75, 52.28, 50.62, 50.54, 50.03, 41.76,
39.76, 38.37, 35.52, 21.60, 16.51, 14.44. HRMS for C31Hs7OuS (M+H)* 617.2051. Found: 617.2052.
3a-azido-13-acetoxy-ent-10p-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-
dimethoxybenzyl) ester-19,10-lactone (6): White solid, yield 89%, m.p. 126-128 °C."H-NMR (300 MHz,
CDCls): 07.24 (d, ] =8.3 Hz, 1 H), 6.50 - 6.46 (m, 2 H), 6.41 (dd, ] =9.3,2.0 Hz, 1 H), 5.92 (dd, ] =9.3, 2.6
Hz, 1 H), 5.20 (s, 1 H), 5.18 - 5.12 (m, 2 H), 4.97 (s, 1 H), 4.05 (t, ] =2.3 Hz, 1 H), 3.84 (s, 3 H), 3.80 (s, 3 H),
2.99(d,J=10.7 Hz, 1 H), 2.77 (d, ] = 10.8 Hz, 1 H), 2.03 (s, 3 H), 1.29 (s, 3 H). *C-NMR (75 MHz, CDCls)
0: 174.64,171.22,169.23, 161.30, 158.72, 153.20, 132.90, 131.56, 127.98, 115.42, 107.78, 103.67, 98.07,
88.17, 83.69, 63.84, 62.68, 57.27, 55.02, 54.97, 52.75, 50.62, 50.47, 50.43, 41.79, 39.80, 35.58, 21.58, 16.56,
14.51. HRMS for C30Hs7N4Os (M+NHa)* 581.2606. Found: 581.2605.
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Spectral Data of 8a~8o:

N-Prop-2-ynylbenzamide (8a): White solid, yield 98%, 'H-NMR (CDCls): © 7.79 (d, 2 H, ] = 7.3 Hz), 7.56-
7.40 (m, 3 H), 6.35 (br, 1 H), 4.26 (dd, 2 H, ] =5.1, 2.5 Hz), 2.29 (t, 1 H, ] = 2.4 Hz). The analytical results of
compound 8a were identical with the ones described in the literature [2].

N-Prop-2-ynyl phenylacetamide (8b): White solid, yield 90%, 'H-NMR (CDCls):  7.28-7.43 (m, 5 H), 5.79
(br, 1 H), 4.04 (dd, 2 H, ] = 5.1, 2.4 Hz), 3.62 (s, 2 H), 2.22 (t,1 H, ] = 2.6 Hz). The analytical results of
compound 8b were identical with the ones described in the literature [3].
N-Prop-2-ynyl-p-methylphenylacetamide (8c): White solid, yield 85%, m.p. 125-126 °C. "H-NMR (CDCls):
07.16 —7.23 (m, 4 H), 5.61 (br, 1 H), 4.04 (dd, 5.3, 2.6 Hz), 3.59 (s, 2 H), 2.39 (s, 3 H), 2.21 (t, 1 H, ] = 2.6 Hz).
13C NMR (75 MHz, CDCls): d 170.62, 136.79, 129.39, 129.00, 79.15, 71.12, 42.68, 28.93, 20.72. HRMS for
Ci2HusNO (M+H)* 188.1070. Found: 188.1070.

N-Prop-2-ynyl-p-methoxyphenylacetamide (8d): White solid, yield 95%, m.p. 99-100 °C. "H-NMR
(CDCls):©7.20(d,2H,J=8.7Hz), 6.91 (d, 2 H, ] =8.7 Hz), 5.83 (br, 1 H), 4.02 (dd, 2 H, ] = 5.4, 2.7 Hz), 3.83
(s, 3H),3.55 (s, 2 H), 2.21 (t, 1 H, ] = 2.7 Hz). BC NMR (75 MHz, CDCls): d 170.93, 158.54, 130.16, 126.17,
114.06, 79.24, 71.11, 54.93, 42.08,28.91. HRMS for C12H14aNO2 (M+H)* 204.1019. Found: 204.1018.
N-Prop-2-ynyl-p-chlorobenzamide (8e): White solid, yield 92%, 'H-NMR (CDCls): 0 7.64 (d, 2 H, ] = 8.4
Hz),7.33 (d,2 H,]=8.7Hz), 6.41 (s, 1 H), 4.13 (dd, 2H, J=5.4 Hz, ] =2.4 Hz), 2.24 (t, 1 H, ] = 2.4 Hz). The
analytical results of compound 8e were identical with the ones described in the literature [4].
N-Prop-2-ynyl-a-naphthoacetylamide (8f): White solid, yield 93 %, m.p. 141-142 °C. "TH-NMR (CDCls): d
8.04 -7.78 (m, 3 H), 7.62 — 7.36 (m, 4 H), 5.58 (s, 1 H), 4.04 (d, 2 H), 3.94 (dd, J =5.4, 2.5 Hz, 2 H), 2.10 (]
=25 Hz, 1 H). ®C-NMR (75 MHz, CDCls): d 170.22, 133.66, 131.69, 130.27, 128.48, 128.31, 128.09, 126.56,
125.92, 125.30, 123.40, 78.93, 71.06, 41.16, 28.91. HRMS for C1sH1sNO (M+H)* 224.1070. Found: 224.1069.
N-Prop-2-ynyl-o-isopropyl-p-chlorobenzamide (8g): White solid, yield 89 %, m.p. 132-133 °C. 'H-NMR
(300 MHz, CDCls): 0 7.32 - 7.22 (m, 3 H), 6.20 (s, 1 H), 3.98 (dddd, J=58.5,17.6,5.3,2.6 Hz, 2 H), 2.87 (d, ]
=10.3Hz, 1H),2.18 (t,]=2.6 Hz, 1 H), 1.04 (d, J = 6.5 Hz, 3 H), 0.69 (d, ] = 6.7 Hz, 3 H). ®*C-NMR (75 MHz,
CDCls): © 172.60, 137.13, 132.70, 129.60, 129.31, 128.28, 79.02, 71.30, 60.53, 31.48, 28.94, 21.11, 19.96. HRMS
for CisH1isCINO (M+H)* 236.0837. Found: 236.0838.

N-Prop-2-ynyl-n-butylamide (8h): White solid, yield 82 %, "H-NMR (CDCls): d 5.72 (s, 1 H), 4.08 (dd, 2
H,J=52,2.6Hz), 222 (m, 3 H), 1.72 (m, 2 H), 0.98 (t, 3 H, ] = 7.4 Hz). The analytical results of compound
8h was identical with the ones described in the literature [5].
N-Prop-2-ynyl-(2,2,3,3-tetramethylcyclopropane-1-formoxyl)-amide (8i): White solid, yield 95%, m.p.
99-100 °C."H-NMR (CDCls): 5.87 (s, 1 H), 3.99 (dd, J=5.2,2.6 Hz, 2 H), 2.18 (t, ] =2.5Hz, 1 H), 1.23 (s, 6
H), 1.12 (s, 6 H), 0.85 (s, 1 H). ®C-NMR (75 MHz, CDCls):  171.08, 79.89, 70.78, 36.99, 28.57, 28.27, 23.29,
16.42. HRMS for C1iH1sNO (M+H)* 180.1383. Found: 180.1382.

N-Prop-2-ynyl-pivalamide (8j): White solid, yield 89 %, '"H-NMR (CDCls): & 5.96 (br, 1 H), 4.05 (dd, 2 H,
J=5.1,24Hz),2.25(t, 1 H, ] =2.4Hz), 1.22 (s, 9 H). The analytical results of compound 8j were identical
with the ones described in the literature [6].

N-Prop-2-ynyl-acetylamide (8k): White solid, yield 96%, 'H-NMR (CDCls): 5 5.99 (br, 1 H), 4.07 (dd, 2 H,
J=51,24Hz), 226 (t 1 H, ] = 2.4 Hz), 2.04 (s, 3 H). Compound 8k is identical with the compound
described in the literature [7].

N-(Prop-2-ynyl)-2-chloro-acetylamide (81): White solid, yield 99 %, 'H-NMR (CDCls): d 6.83 (br, 1 H),
414 (dd, 2 H, J =54, 2.7 Hz), 411 (s, 2 H), 2.32 (t, 1 H, ] = 2.4 Hz). The analytical results of compound 81
were identical with the ones described in the literature [7].

N-(Prop-2-ynyl)-2-chloro-nicotinamide (8m): White solid, yield 91%, 'H-NMR (CDCls): 6 8.46 (dd, 1 H, J
=3.0,2.2 Hz), 8.10 (dd, 1 H, J =6.2, 3.0 Hz), 7.36 (d, 1 H, 3.0 Hz), 6.94 (br, 1 H), 425 (m, 2 H), 2.32 (t, 1 H,
2.2 Hz). The analytical results of compound 8m were identical with the ones described in the literature
[8].

N-(Prop-2-ynyl)-3,6-dichloro-picolinamide (8n): White solid, yield 96%, m.p. 113-114 °C. 'H-NMR
(CDCls): ©7.87 (br,1H),7.82(d, 1H,]=84Hz), 744 (d, 1 H,]=8.4Hz),427(dd, 2 H, ] =5.6, 2.7 Hz), 2.32
(t, 1H,J=2.6 Hz). BC NMR (75 MHz, CDCls): 5 161.33, 147.31, 145.09, 142.66, 130.63, 127.25, 78.72, 71.53,
28.93. HRMS for CoH7Cl2N20 (M+H)* 228.9930. Found: 228.9926.
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N-Prop-2-ynyl-isonicotinamide (80): White solid, yield 97%, '"H-NMR (CDCls): 0 9.30 (t, 1 H, ] = 5.3 Hz),
8.75 (m, 2 H), 7.79 (m, 2 H), 4.11 (dd, 2 H, ] =5.7, 2.6 Hz), 3.20 (t, 1 H, ] = 2.5 Hz). The analytical results of
compound 8o were identical with the ones described in the literature [9].

Spectral Data of 9a~90:

3a-(4-benzamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9a): White solid, yield 78%, m.p. 90-
91 °C. 'H-NMR (300 MHz, CDCl3): 8 7.79 - 7.83 (m, 2 H), 7.30 - 7.48 (m, 5 H), 7.23 (d, 1 H, ] = 8.4 Hz), 6.50
(dd, 1H,J =93, 2.4 Hz), 6.44 - 6.47 (m, 2 H), 5.83 (dd, 1 H, ] = 9.3, 2.7 Hz), 5.49 (t, 1 H, 2.4 Hz), 5.21 (s, 1
H), 5.12 (m, 2 H), 4.98 (s, 1 H), 4.69 (dq,2 H, ] =15.3, 5.4 Hz), 3.81 (s, 3H), 3.77 (s, 3H),3.21 (d, 1 H, ] =10.8
Hz), 2.78 (s, 1 H, ] = 10.8 Hz), 2.20 - 2.44 (m, 6 H), 2.02 (s, 3 H), 1.81 - 1.91 (m, 3 H), 1.09 (s, 3 H). 3C-NMR
(75 MHz, CDCls): d 174.58, 171.13, 169.39, 167.19, 161.44, 158.85, 153.18, 144.65, 133.78, 131.76, 131.26,
128.23,127.55,126.85,121.52, 115.46, 108.04, 103.71, 98.22, 88.29, 83.74, 63.84, 62.93, 57.83, 55.12, 55.06, 53.79,
50.79, 50.66, 50.55, 41.94, 41.68, 39.91, 35.63, 35.18, 26.72, 24.70, 21.69, 16.66, 14.27. HRMS for C40H42N4O9
(M+H)* 723.3025. Found: 723.3028.
3a-(4-phenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9b): White solid, yield 76%, m.p.
118-119 °C. 'TH-NMR (CDCls): 8 7.31 - 7.36 (m, 4 H), 7.24 - 7.29 (m, 4 H), 6.53 (dd, 1 H, J=9.3, 2.4 Hz), 6.46
-6.50 (m, 2 H), 5.82 (dd, 1 H, J=9.3, 2.4 Hz), 5.49 (t, 1 H, 2.6 Hz), 5.24 (s, 1 H), 5.09 — 5.20 (m, 2 H), 5.00 (s,
1H),4.48(d,2H,]=5.7Hz), 3.84 (s, 3H), 3.79 (s, 3H), 3.60 (s, 2 H), 3.22 (d, 1 H, ] =10.5Hz), 2.81 (d, 1 H,
J=10.8 Hz), 2.15-2.51 (m, 6 H), 2.05 (s, 3 H), 1.73 - 1.86 (m, 3 H), 1.09 (s, 3 H). *C-NMR (75 MHz, CDCls):
0174.43,171.05, 170.74, 169.32, 161.36, 158.77, 153.09, 144.61, 134.39, 133.70, 131.68, 129.05, 128.59, 127.45,
126.89, 121.16, 115.38, 107.98, 103.61, 98.15, 88.17, 83.66, 63.72, 62.86, 57.75, 55.05, 54.98, 50.73, 50.57, 50.48,
43.17, 41.87, 39.85, 35.56, 34.77, 21.62, 16.60, 14.17. HRMS for C41H45N409 (M+H)* 737.3181. Found:
737.3190.
3a-(4-p-methylphenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9c): White solid,
yield 85%, m.p. 102-103 °C. "H-NMR (300 MHz, CDCls): 8 7.32 (s, 1 H), 7.26 (d, 1 H, ] = 7.8 Hz), 7.16 (m, 4
H), 6.53 (dd, 1 H, ] =9.3, 2.7 Hz), 6.47 - 6.50 (m, 2 H), 6.09 (t, 1 H, ]=5.6 Hz), 5.83 (dd, 1 H, ] =9.3, 2.4 Hz),
549 (t,1H,]=2.4Hz),5.24 (s, 1 H), 5.10 - 5.21 (m, 2 H), 5.01 (s, 1 H), 4.42 — 4.54 (m, 2 H), 3.84 (s, 3 H), 3.80
(s, 3H), 357 (s, 2 H), 3.23 (d, 1 H, ] = 10.8 Hz), 2.81 (d, 1 H, ] = 10.8 Hz), 2.45 — 2.51 (m, 2 H), 2.36 (s, 3 H),
2.10 - 2.30 (m, 4 H), 2.06 (s, 3 H), 1.73 — 1.86 (m, 3 H), 1.09 (s, 3 H). *C-NMR (75 MHz, CDCls): d 174.41,
171.05, 170.98, 169.31, 161.37, 158.77, 153.10, 144.68, 136.53, 133.68, 131.68, 131.25, 127.48, 121.11, 115.39,
107.97, 103.62, 98.15, 88.15, 83.66, 63.72, 62.85, 57.76, 55.05, 54.98, 53.68, 50.73, 50.58, 50.48, 42.78, 41.88,
39.85, 35.57, 34.76, 21.61, 20.71, 16.61, 14.16. HRMS for C42H47N40O9 (M+H)* 751.3338. Found: 751.3334.
3a-(4-p-methoxyphenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9d): White solid,
yield 88%, m.p. 98-99 °C. 'H-NMR (300 MHz, DMSO-ds): 0 8.54 (t, ] =5.6 Hz, 1 H), 7.66 (s, 1H), 7.29 (d, ] =
8.3Hz,1H),7.19(d, ]=8.6 Hz, 2 H), 6.87 (d, ] =8.6 Hz, 2 H), 6.64 (dd, ] =9.3, 2.1 Hz, 1 H) 6.59 — 6.50 (m, 2
H), 591 (dd, J=9.3, 2.4 Hz, 1 H), 5.77 (m, 1 H), 5.19 (s, 1 H), 5.13 - 5.03 (m, 2 H), 4.98 (s, 1 H), 4.32(d, ] =
5.4 Hz, 2 H), 3.78 (s, 3 H), 3.76 (s, 3 H), 3.74 (s, 3 H), 3.38 (s, 2 H), 3.20 (d, ] = 10.7 Hz, 1 H), 2.66 (d, ] = 10.7
Hz, 1 H), 2.39 - 2.04 (m, 6 H), 2.01 (m, 3 H), 1.82 - 1.70 (m, 3 H), 0.99 (s, 3 H). 3C-NMR (75 MHz, DMSO-
de): © 174.91, 169.41, 166.31, 153.91, 149.38, 144.78, 136.99, 134.28, 132.73, 131.37, 128.51, 128.37, 127.40,
123.26, 107.35, 88.91, 83.84, 79.35, 63.11, 57.73, 53.76, 50.19, 49.91, 42.00, 41.44, 35.97, 34.91, 26.56, 24.41,
21.85, 16.57, 14.56. HRMS for C42H47N4010 (M+H)* 767.3287. Found: 767.3293.
3a-(4-p-chlorobenzamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9e): White solid, yield 81%, m.p.
105-106 °C. 'H-NMR (300 MHz, DMSO-ds): 5 9.14 (t, ] =5.7 Hz, 1 H), 7.91 (d, ] =8.7 Hz, 2 H), 7.79 (s, 1 H),
7.56 (d,]=8.6 Hz,2 H), 7.28 (d, ] =8.3 Hz, 1 H), 6.63 (dd, ] =9.3, 2.4 Hz, 1 H), 6.58 — 6.49 (m, 2 H), 5.94 (dd,
]=9.3,2.5Hz, 1 H), 5.77 - 5.76 (m, 1 H), 5.17 (s, 1 H), 5.07 (m, 2 H), 4.97 (s, 1 H), 4.60 — 4.47 (m, 2 H), 3.78
(s, 3H),3.76 (s, 3 H), 3.19 (d, J=10.7 Hz, 1 H), 2.64 (d, ] = 10.7 Hz, 1 H), 2.37 — 2.03 (m, 6 H), 2.01 (s, 3 H),
1.82 - 1.71 (m, 3 H), 0.99 (s, 3 H). 3C-NMR (75 MHz, DMSO-ds): d 174.50, 170.98, 169.47, 165.27, 161.41,
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158.92, 153.66, 144.59, 136.25, 133.04, 132.53, 132.00, 129.33, 128.48, 123.28, 115.49, 107.87, 104.54, 98.42,
88.71, 83.67, 62.95, 62.59, 57.27, 55.55, 55.39, 53.62, 50.74, 50.32, 50.15, 41.43, 35.68, 34.94, 26.55, 21.79, 16.58,
14.42. HRMS for C40H42CIN4O9 (M+H)* 757.2635. Found: 757.2632.
3a-(4-a-naphthoacetylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxybenzyl) ester-19,10-lactone (9f) : White solid,
yield 77%, m.p. 96-97 °C. 'TH-NMR (300 MHz, CDCls):  7.96 — 7.93 (m, 1 H), 7.87 — 7.84 (m, 1 H), 7.81 -
7.78 (m, 1 H), 7.52 - 7.40 (m, 4 H), 7.25 - 7.21 (m, 2 H), 6.49 — 6.4 (m, 3 H), 6.37 (t, ] = 5.8 Hz, 1 H), 5.70 (dd,
J=93,25Hz 1 H), 541 (t, ] =2.5 Hz, 1 H), 5.23 (s, 1 H), 5.13 (m, 2 H), 4.99 (s, 1 H), 4.46 — 4.33 (m, 2 H),
4.02 (s, 2 H), 3.81 (s, 3 H), 3.77 (s, 3 H), 3.19 (d, ] = 10.7 Hz, 1 H), 2.79 (d, ] = 10.7 Hz, 1 H), 2.50 — 2.43 (m, 2
H), 2.27 - 2.13 (m, 4 H), 2.03 (s, 3 H), 1.92 - 1.74 (m, 3 H), 1.04 (s, 3 H). ®C-NMR (75 MHz, CDCls): 5 174.36,
171.04, 170.68, 169.33, 161.36, 158.77, 153.10, 144.67, 133.57, 131.71, 131.68, 130.63, 128.41, 128.00, 127.42,
126.33, 125.68, 125.33, 123.46, 121.09, 115.38, 107.97, 103.64, 98.15, 88.13, 83.67, 63.64, 62.85, 57.71, 55.05,
54.99, 53.64, 50.70, 50.57, 50.47, 41.85, 41.04, 39.85, 35.57, 34.74, 21.62, 16.61, 14.15. HRMS for C45H47N409
(M+H)* 787.3338. Found: 787.3334.
3a-[4-(2-isopropyl-4-chlorobenzamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10f-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9g): White solid,
yield 80%, m.p. 102-103 °C. '"H-NMR (300 MHz, CDCls): 6 7.31 (s, 2 H), 7.29 — 7.24 (m, 3 H), 6.56 — 6.46 (m,
3 H), 5.74 (dd, J = 9.4, 2.4 Hz, 1 H), 5.46 (t, ] = 2.4 Hz, 1 H), 5.24 (s, 1 H), 5.20 — 5.10 (m, 2 H), 5.00 (s, 1 H),
4.48 (d, J=5.5Hz,2 H), 3.84 (s, 3H), 3.80 (s, 3 H), 3.22 (d, ] = 10.6 Hz, 1 H), 2.87 (dd, ] =104, 3.8 Hz, 1 H),
2.80 (d, J =10.7 Hz, 1 H), 2.52 - 2.15 (m, 6 H), 2.06 (s, 3 H), 1.82 - 1.80 (m, 3 H), 1.08 (s, 3 H), 1.01 (dd, J =
15.7, 6.4 Hz, 3 H), 0.71 (d, ] = 6.6 Hz, 3 H). ®*C-NMR (75 MHz, CDCls): 6 174.36, 172.79, 171.05, 169.33,
161.36, 158.77, 153.09, 137.58, 133.69, 132.40, 131.67, 129.33, 128.26, 128.15, 127.35, 115.38, 107.97, 103.62,
98.16, 88.19, 88.13, 83.66, 63.70, 62.87, 60.55, 57.73, 55.05, 54.98, 53.68, 53.62, 50.75, 50.58, 50.48, 35.57, 31.26,
31.01, 21.61, 21.14, 21.06, 19.95, 19.90, 14.18. HRMS for C43H48CIN409 (M+H)* 799.3104. Found: 799.3118.
3a-(4-n-butylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9h): White solid, yield 75%, m.p. 92-
93 °C. TH-NMR (300 MHz, CDCls): 8 7.36 (s, 1 H), 7.22 (d, ] = 8.5 Hz, 1 H), 6.61 (t, ] = 5.4 Hz, 1 H), 6.50 (dd,
J=9.3,2.5Hz, 1 H), 6.46 — 6.43 (m, 2 H), 5.82 (dd, ] =9.3, 2.5 Hz, 1 H), 5.48 (t, ] = 2.5 Hz, 1 H), 5.20 (s, 1 H),
5.11 (m, 2 H), 4.97 (s, 1H), 4.48 (qd, J = 15.3, 5.7 Hz, 2 H), 3.80 (s, 3 H), 3.76 (s, 3 H), 3.20 (d, ] = 10.7 Hz, 1
H), 2.75 (d, J=10.7 Hz, 1 H), 2.46 — 2.40 (m, 2 H), 2.26 - 2.11 (m, 6 H), 2.01 (s, 3 H), 1.96 - 1.70 (m, 3 H), 1.64
(q,]=7.4Hz, 2 H), 1.07 (s, 3 H), 0.91 (t, ] = 7.4 Hz, 3 H). 3C-NMR (75 MHz, CDCls):  174.48, 172.80, 171.02,
169.30, 161.34, 158.74, 153.05, 133.65, 131.65, 127.47, 121.20, 115.34, 107.95, 103.62, 98.11, 88.20, 83.63, 63.69,
62.83,57.71, 55.02, 54.96, 53.67, 50.72, 50.55, 50.45, 41.81, 39.82, 37.96, 35.52, 34.50, 21.58, 18.65, 16.56, 14.15,
13.37. HRMS for C37H45N409 (M+H)* 689.3181. Found: 689.3192.
3a-[4-(2,2,3,3-tetramethylcyclopropane-1-formamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-
10B-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone
(91): White solid, yield 79%, m.p. 109-110 °C. 'TH-NMR (300 MHz, CDCls): 8 7.34 (s, 1 H), 7.22 (d, J=8.4
Hz, 1 H), 6.50 (dd, J=9.3, 2.5 Hz, 1 H), 6.46 — 6.43 (m, 2 H), 6.34 (t, ] =5.6 Hz, 1 H), 5.82 (dd, ] =9.3, 2.5
Hz, 1 H), 548 (t, ] = 2.5 Hz, 1 H), 5.20 (s, 1 H), 5.16 — 5.10 (m, 2 H), 4.97 (s, 1 H), 4.53 — 4.39 (m, 2 H), 3.80
(s, 3H), 3.76 (s, 3 H), 3.20 (d, ] = 10.8 Hz, 1 H), 2.78 (d, ] = 10.8 Hz, 1 H), 2.47 - 2.11 (m, 7 H), 2.02 (s, 3 H),
1.92 - 1.69 (m, 3 H), 1.25 (s, 3 H), 1.23 (s, 3 H), 1.14 (s, 3 H), 1.13 (s, 3 H), 1.08 (s, 3 H). ®*C-NMR (75 MHz,
CDCls): 0 174.43, 171.43, 171.02, 169.29, 161.34, 158.74, 153.07, 133.59, 131.65, 127.53, 121.10, 115.36,
107.95, 103.62, 98.12, 88.16, 83.63, 63.71, 62.83, 57.74, 55.02, 54.96, 53.66, 50.71, 50.55, 50.45, 41.84, 39.82,
37.02, 35.53, 34.48, 27.90, 27.85, 23.28, 21.59, 16.57, 16.46, 14.16. HRMS for C41H51N409 (M+H)*
743.3651. Found: 743.3665.
3a-(4-pivalamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9j) : White solid, yield 81%, m.p. 89-
90 °C. 'H-NMR (300 MHz, CDCls): & 7.35 (s, 1 H), 7.25 (d, ] = 8.0 Hz, 1 H), 6.53 (dd, ] = 9.3, 2.5 Hz, 1 H),
6.49 — 6.46 (m, 2 H), 6.36 (s, 1 H), 5.85 (dd, ] = 9.3, 2.5 Hz, 1 H), 5.51 (t, ] = 2.5 Hz, 1 H), 5.23 (s, 1 H), 5.14 (q,
J=11.6 Hz, 2 H), 5.00 (s, 1 H), 4.51 (d, ] = 5.5 Hz, 2 H), 3.83 (s, 3 H), 3.79 (s, 3 H), 3.23 (d, ] = 10.8 Hz, 1 H),
2.80 (d, ] =10.8 Hz, 1 H), 2.50 — 2.43 (m, 2 H), 2.29 — 2.14 (m, 4 H), 2.04 (s, 3 H), 1.85 — 1.74 (m, 3 H), 1.22 (s,
9 H), 1.10 (s, 3 H). ®C-NMR (75 MHz, CDCls): 5 178.20, 174.44, 171.04, 169.29, 161.35, 158.76, 153.09, 144.86,
133.75,131.67,127.44, 121.05, 115.38, 107.95, 103.60, 98.14, 88.14, 83.64, 63.75, 62.84, 57.77, 55.04, 54.97, 53.70,
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50.73, 50.58, 50.46, 41.87, 39.82, 38.27, 35.55, 34.79, 27.12, 21.60, 16.58, 14.16. HRMS for C38H47N409
(M+H)* 703.3338. Found: 703.3357.
3a-(4-acetylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9k): White solid, yield 83%, m.p. 100-
102 °C. 'H-NMR (300 MHz, CDCls): d 7.37 (s, 1H), 7.22 (d, ] = 8.5 Hz, 1H), 6.76 (t, ] = 5.4 Hz, 1H), 6.51 (dd,
J=9.3,2.5Hz, 1H), 6.47 — 6.43 (m, 2 H), 5.83 (dd, ] =9.3, 2.5 Hz, 1H), 5.49 (t, ] = 2.5 Hz, 1H), 5.21 (s, 1 H),
511 (q,J=11.6 Hz, 2 H), 497 (s, 1 H), 4.47 (qd, ] =15.4, 5.6 Hz, 2 H), 3.80 (s, 3 H), 3.76 (s, 3H), 3.21 (d, ] =
10.7 Hz, 1 H), 2.77 (d, ] = 10.8 Hz, 1 H), 2.47 — 2.40 (m, 2 H), 2.26 - 2.08 (m, 4 H), 2.02 (s, 3 H), 1.99 (s, 3 H),
1.92 -1.70 (m, 3 H), 1.08 (s, 3 H). BC-NMR (75 MHz, CDCls): 6 174.55, 171.02, 169.93, 169.33, 161.34, 158.75,
153.05, 133.69, 131.67, 127.46, 121.19, 115.34, 107.97, 103.61, 98.12, 88.25, 83.64, 63.71, 62.85, 57.72, 55.04,
54.98, 53.69, 50.70, 50.56, 50.46, 41.83, 39.83, 35.53, 34.63, 22.66, 21.60, 16.58, 14.16. HRMS for CssH40N4O9
(M+H)* 661.2868. Found: 661.2885.
3a-(4-chloroacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (91): White solid, yield 84%, m.p.
91-92 °C. 'H-NMR (300 MHz, CDCls): 6 7.39 - 7.35 (m, 2 H), 7.23 (d, ] = 8.4 Hz, 1 H), 6.52 (dd, ] =9.3, 2.5
Hz, 1 H), 6.47 — 6.44 (m, 2 H), 5.83 (dd, = 9.3, 2.5 Hz, 1 H), 5.52 (t, ] = 2.5 Hz, 1 H), 5.21 (d, ] = 1.3 Hz, 1 H),
5.12 (q,J = 11.6 Hz, 2 H), 4.98 (s, 1 H), 4.55 (qd, ] = 15.3, 5.7 Hz, 2 H), 4.05 (d, ] = 0.9 Hz, 2 H), 3.81 (s, 3 H),
3.77 (s, 3 H), 322 (d, J = 10.7 Hz, 1 H), 2.78 (d, ] = 10.7 Hz, 1 H), 2.48 — 2.41 (m, 2 H), 2.31 - 2.07 (m, 4 H),
2.02 (s, 3H), 1.95-1.70 (m, 3 H), 1.08 (s, 3 H). *C-NMR (75 MHz, CDCls): d 174.52, 171.00, 169.31, 165.80,
161.35, 158.76, 153.06, 143.74, 133.78, 131.67, 127.42, 121.26, 115.35, 107.96, 103.62, 98.13, 88.24, 83.63, 63.76,
62.85,57.73,55.04, 54.98, 53.68, 50.69, 50.56, 50.45, 42.12, 41.83, 39.83, 35.53, 34.92, 21.60, 16.58, 14.13. HRMS
for C35H40CIN409 (M+H)* 695.2478. Found: 695.2499.
3a-[4-(2-chloro-nicotinamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10B-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9m): White solid,
yield 72 %, m.p. 99-100 °C. "H-NMR (300 MHz, CDCls):0 8.40 (dd, ] =4.8,1.9Hz, 1 H),7.97 (dd, ] =7.6,1.9
Hz, 1H),7.57 (t, ] =5.4 Hz, 1 H), 7.48 (s, 1 H), 7.32 - 7.28 (m, 1 H), 7.22 (d, ] = 8.4 Hz, 1 H), 6.52 (dd, ] = 9.3,
2.5 Hz, 1 H), 6.46 — 6.43 (m, 2 H), 5.83 (dd, ] = 9.3, 2.5 Hz, 1 H), 5.49 (t, ] = 2.5 Hz, 1 H), 5.20 (s, 1 H), 5.1
(m, 2 H), 4.97 (s, 1 H), 4.69 (d, J = 5.5 Hz, 2 H), 3.80 (s, 3 H), 3.76 (s, 3 H), 3.21 (d, ] = 10.8 Hz, 1 H), 2.76 (d,
] =10.7 Hz, 1 H), 2.46 — 2.40 (m, 2 H), 2.25 — 2.06 (m, 4 H), 2.01 (s, 3 H), 1.92 - 1.71 (m, 3 H), 1.06 (s, 3 H).
BC-NMR (75 MHz, CDCls): o 174.47, 171.01, 169.33, 164.73, 161.34, 158.75, 153.04, 150.40, 147.04, 138.78,
133.77, 131.66, 131.04, 127.39, 122.24, 115.34, 107.98, 103.64, 98.12, 88.23, 83.64, 63.73, 62.84, 57.69, 55.04,
54.98, 53.68, 50.69, 50.56, 50.45, 41.80, 39.84, 35.50, 35.26, 21.60, 16.58, 14.15. HRMS for C39H41CIN509
(M+H)* 758.2587. Found: 758.2604.
3a-[4-(3,6-dichloro-picolinamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10f-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (9n): White solid,
yield 87%, m.p. 94-95 °C. TH-NMR (300 MHz, CDCls): d 8.22 (t, ] =5.9 Hz, 1 H), 7.76 (d, ] = 8.4 Hz, 1 H),
744 (s,1H),737(d, J=84Hz 1H),7.22(d, J=83Hz 1 H), 6.51 (dd, J]=9.3, 2.6 Hz, 1 H), 6.47 - 6.43 (m,
2 H),5.84 (dd, ] =9.3,2.5 Hz, 1 H), 5.52 (t, ] = 2.6 Hz, 1 H), 5.21 (s, 1 H), 5.12 (q, ] = 11.6 Hz, 2 H), 4.97 (s, 1
H), 4.70 (ddd, ] =32.3, 15.3, 6.0 Hz, 2 H), 3.81 (s, 3H), 3.77 (s, 3 H), 3.21 (d, ] = 10.8 Hz, 1 H), 2.78 (d, ] = 10.8
Hz, 1 H), 2.47 2.40 (t, ] = 10.0 Hz, 2 H), 2.27 — 2.08 (m, 4 H), 2.02 (s, 3 H), 1.82 - 1.69 (m, 3 H), 1.09 (s, 3 H).
BC-NMR (75 MHz, CDCls): d 174.48, 171.02, 169.31, 161.82, 161.34, 158.75, 153.08, 147.37, 145.63, 142.43,
133.68, 131.66, 130.31, 127.52, 127.04, 121.36, 115.36, 107.94, 103.62, 98.12, 88.19, 83.64, 63.79, 62.84, 57.77,
55.04, 54.98, 53.67, 50.70, 50.57, 50.45, 41.86, 39.82, 35.54, 34.70, 21.60, 16.57, 14.16. HRMS for C39H40Cl2N5sO9
(M+H)* 792.2198. Found: 792.2212.
3a-(4-isonicotinamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-7-(2,4-dimethoxy-benzyl) ester-19,10-lactone (90) : White solid, yield 83%, m.p.
94-97 °C. "H-NMR (300 MHz, CDCls): 6 8.73 (s, 2 H), 7.78 (t, ] = 5.5 Hz, 1 H), 7.70 (d, ] = 5.8 Hz, 2 H), 7.50
(s, 1H), 7.25 (d, ] =8.0 Hz, 1 H), 6.55 (dd, J = 9.3, 2.5 Hz, 1 H), 6.49 — 6.45 (m, 2 H), 5.86 (dd, ] =9.3, 2.5 Hz,
1H),5.51 (t, ] =25 Hz, 1 H), 523 (s, 1 H), 5.14 (q, ] = 11.6 Hz, 2 H), 4.99 (s, 1 H), 4.71 (ddd, J = 37.6, 15.3,
5.6 Hz, 2 H), 3.83 (s, 3 H), 3.79 (s, 3 H), 3.24 (d, ] = 10.7 Hz, 1 H), 2.80 (d, ] = 10.8 Hz, 1 H), 2.49 — 2.43 (m, 2
H), 2.29 - 2.08 (m, 4 H), 2.04 (s, 3 H), 1.97 — 1.74 (m, 3 H), 1.11 (s, 3 H). 3C-NMR (75 MHz, CDCl):  174.46,
171.02, 169.32, 165.20, 161.35, 158.75, 153.04, 149.94, 144.06, 140.94, 133.86, 131.67, 127.30, 121.88, 120.88,

S9



201
292

293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

115.34, 107.98, 103.63, 98.14, 88.25, 83.63, 63.82, 62.88, 57.69, 55.04, 54.98, 53.70, 50.72, 50.54, 50.47, 41.83,
39.83, 35.53, 34.93, 21.60, 16.58, 14.20. HRMS for C39H42NsO9 (M+H)* 724.2977. Found: 724.2989.

Spectral Data of 10a~100:

3a-(4-benzamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10a): White solid, yield 83%, m.p. 174-175 °C. "TH-NMR
(300 MHz, DMSO-ds):  13.15 (s, 1 H), 9.10 (t, ] = 5.7 Hz, 1 H), 7.91 - 7.89 (m, 2 H), 7.79 (s, 1 H), 7.54 — 7.47
(m, 3H), 6.63 (dd, ] =9.3, 2.2 Hz, 1 H), 5.91 (dd, ] =9.3, 2.3 Hz, 1 H), 5.74 (s, 1 H), 5.12 (s, 1 H), 4.98 (s, 1
H), 4.54 (d,]=4.7 Hz, 2 H), 3.14 (d, ] = 10.6 Hz, 1 H), 2.40 — 2.06 (m, 6 H), 1.99 (s, 3 H), 1.88 - 1.73 (m, 3
H), 1.06 (s, 3 H). BC-NMR (75 MHz, DMSO-ds): 0 174.91, 169.41, 166.31, 153.91, 144.78, 134.28, 131.37,
128.37, 127.40, 123.26, 107.35, 88.91, 83.84, 79.35, 63.11, 57.73, 53.76, 50.19, 49.91, 42.00, 41.44, 35.97, 34.91,
26.56, 24.41, 21.85, 16.57, 14.56. HRMS for Cs1H3sN:O7 (M+H)* 573.2344. Found: 573.2344.
3a-(4-phenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10b): White solid, yield 72%, m.p. 181-182 °C. 'H-
NMR (300 MHz, DMSO-ds): d 12.84 (s, 1 H), 8.60 (t, ] =5.6 Hz, 1 H), 7.69 (s, 1 H), 7.31 - 7.22 (m, 5 H), 6.64
(dd, J=9.3,2.4 Hz, 1 H), 5.90 (dd, ] =9.3, 2.5 Hz, 1 H), 5.77 (t, ] = 2.4 Hz, 1 H), 5.15 (s, 1 H), 5.01 (s, 1 H),
4.33(d,J=5.5Hz, 2 H), 3.46 (s, 2 H), 3.16 (d, ] = 10.7 Hz, 1 H), 2.59 (d, ] = 10.7 Hz, 1 H), 2.37 - 2.05 (m, 6
H), 2.00 (s, 3 H), 1.90 - 1.70 (m, 3 H), 1.03 (s, 3 H). ®*C-NMR (75 MHz, DMSO-de): d 174.67, 172.54, 170.24,
169.42,153.52, 144.54, 136.41, 132.61, 129.06, 128.50, 128.30, 126.43, 123.04, 107.62, 88.80, 83.73, 79.28,
62.97,57.42, 53.69, 51.03, 50.10, 49.96, 42.30, 41.85, 36.06, 34.38, 21.85, 16.52, 14.51. HRMS for
C32H35N407 (M+H)* 587.2500. Found: 587.2509.
3a-(4-p-methylphenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10c): White solid, yield 78%, m.p.
179-181 °C. 'H-NMR (300 MHz, DMSO-de): ® 12.81 (s, 1 H), 8.55 (t, ] = 5.6 Hz, 1 H), 7.65 (s, 1 H), 7.13 (q, J
=8.0 Hz, 4 H), 6.63 (dd, ] = 9.3, 2.4 Hz, 1 H), 5.90 (dd, ] = 9.4, 2.4 Hz, 1 H), 5.76 (t, ] = 2.4 Hz, 1 H), 5.15 (s,
1H), 5.01 (s, 1 H), 4.32 (d, ] =5.5 Hz, 2 H), 3.41 (s, 2 H), 3.16 (d, ] = 10.7 Hz, 1 H), 2.59 (d, ] = 10.6 Hz, 1 H),
2.37 -2.05 (m, 9 H), 2.00 (s, 3 H), 1.87 - 1.70 (m, 3 H), 1.02 (s, 3 H). *C-NMR (75 MHz, DMSO-ds): d
174.66, 172.54, 170.45, 169.41, 153.51, 144.62, 135.40, 133.32, 132.59, 128.93, 128.88, 128.50, 122.98, 88.79,
83.72,79.27, 62.98, 57.42, 53.69, 51.03, 50.10, 49.95, 41.93, 36.05, 34.38, 21.84, 20.76, 16.54, 14.50. HRMS for
CasHzN1O7 (M+H)* 601.2657. Found: 601.2658.
3a-(4-p-methoxyphenylacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10d) : White solid, yield 81%, m.p.
132-135 °C. "H-NMR (300 MHz, DMSO-ds): 0 12.87 (s, 1 H), 8.53 (t, ] =5.5 Hz, 1 H), 7.66 (s, 1 H), 7.18 (d, ]
=8.6 Hz, 2 H), 6.86 (d, ] =8.6 Hz, 2 H), 6.64 (dd, ] =9.3, 22 Hz, 1 H), 5.90 (dd, ] =9.4, 2.3 Hz, 1 H), 5.76 (s,
1H),5.14 (s, 1 H), 5.01 (s, 1 H), 4.31 (d, ] = 5.5 Hz, 2 H), 3.73 (s, 3 H), 3.15 (d, ] = 10.6 Hz, 1 H), 2.58 (d, ] =
10.7 Hz, 1 H), 2.32 - 2.05 (m, 6 H), 2.00 (s, 3 H), 1.84 - 1.73 (m, 3 H), 1.01 (s, 3 H). *C-NMR (75 MHz,
DMSO-ds): 6 174.68, 170.59, 169.42, 158.02, 153.54, 144.60, 132.58, 130.04, 128.51, 128.33, 123.01, 113.78,
88.81, 83.73, 79.28, 62.96, 57.43, 55.13, 53.68, 50.09, 49.95, 41.86, 41.42, 36.06, 35.90, 34.36, 21.85, 16.52,
14.51. HRMS for CssH37N4Os (M+H)* 617.2606. Found: 617.2608.
3a-(4-p-chlorobenzamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10e) : White solid, yield 80%, m.p. 198-201 °C. 'H-
NMR (300 MHz, DMSO-de): d 12.55 (s, 1 H), 9.12 (t, ] =5.7 Hz, 1 H), 7.90 (d, ] = 8.6 Hz, 2 H), 7.80 (s, 1 H),
754 (d,]=8.6Hz 2H), 6.62(dd, ]=9.3,24 Hz,1 H),5.92 (dd, ]=9.3,2.4Hz, 1 H),5.75 (t, ]=2.3Hz, 1
H), 5.12 (s, 1 H), 4.99 (s, 1 H), 4.53 (d, J = 4.0 Hz, 2 H), 3.14 (d, ] = 10.7 Hz, 1 H), 2.56 (d, J = 10.7 Hz, 1 H),
2.33-2.03 (m, 6 H), 1.98 (s, 3 H), 1.87 - 1.66 (m, 3 H), 1.02 (s, 3 H). 3C-NMR (75 MHz, DMSO-ds):
174.70, 169.42, 165.30, 153.51, 148.59, 144.55, 136.27, 132.99, 132.57, 129.32, 128.48, 123.37, 107.60, 88.82,
83.71, 62.99, 57.43, 53.70, 51.07, 50.08, 49.92, 48.73, 41.83, 36.03, 34.94, 21.84, 21.15, 16.51, 14.51. HRMS for
Ca1H3CIN:O7 (M+H)* 607.1954. Found: 607.1958.
3a-(4-a-naphthoacetylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10f): White solid, yield 76%, m.p.
179-180 °C. 'H-NMR (300 MHz, DMSO-ds): d 12.68 (s, 1 H), 8.73 (t, ] = 5.6 Hz, 1 H), 8.10 — 8.07 (m, 1 H),
7.93 (dd, J = 6.4, 3.1 Hz, 1 H), 7.83 (dd, ] = 6.6, 2.9 Hz, 1 H), 7.67 (s, 1 H), 7.59 - 7.41 (m, 4 H), 6.63 (dd, ] =
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9.3,23Hz,1H),587(dd, ]=9.3,25Hz, 1H),5.77 (t, ]=2.3 Hz, 1 H), 515 (s, 1 H), 5.02 (s, 1 H), 4.37 (d, ]
=5.5Hz 2 H), 3.97 (s,2 H), 3.17 (d, ] =10.6 Hz, 1 H), 2.61 (d, ] = 10.6 Hz, 1 H), 2.21 (ddd, ] =52.8, 34.5,
10.1 Hz, 6 H), 2.01 (s, 3 H), 1.90 — 1.64 (m, 3 H), 1.03 (s, 3 H). 3C-NMR (75 MHz, DMSO-ds):  174.70,
172.56, 170.23, 169.42, 153.53, 144.63, 133.46, 132.77, 132.66, 132.10, 128.47, 127.84, 127.18, 126.11, 125.71,
125.61, 124.31, 122.96, 107.64, 88.80, 83.73, 79.28, 62.97, 57.42, 53.70, 51.03, 50.10, 49.96, 41.86, 36.07, 34.49,
21.85, 21.15, 16.53, 14.53. HRMS for CssHa7N4O7 (M+H)* 637.2657. Found: 637.2657.
3a-[4-(2-isopropyl-4-chlorobenzamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10p-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10g) : White solid, yield 89%, m.p.
201-202 °C. 'H-NMR (300 MHz, DMSO-ds): d 12.82 (s, 1 H), 8.65 - 8.61 (m, 1 H), 7.51 (d, ] = 3.3 Hz, 1 H),
7.34 (s, 3 H), 6.62 (dd, ]=9.3,2.3 Hz, 1 H), 5.83 (d, J = 9.6 Hz, 1 H), 5.75 (dd, J = 4.4, 2.4 Hz, 1 H), 5.13 (s, 1
H), 5.00 (s, 1 H), 4.41 - 4.17 (m, 2 H), 3.13 (d, ] = 10.7 Hz, 1 H), 3.08 (dd, J = 10.6, 2.4 Hz, 1H), 2.56 (d, ] =
10.7 Hz, 1 H), 2.33 - 2.13 (m, 6 H), 1.99 (s, 3 H), 1.83 — 1.67 (m, 3 H), 0.98 - 0.90 (m, 6 H), 0.61 (d, ] = 6.7
Hz, 3 H). ®*C-NMR (75 MHz, DMSO-ds): d 174.57, 172.48, 169.42, 153.50, 144.61, 144.58, 139.10, 132.54,
131.40, 130.02, 128.42, 128.18, 107.62, 88.75, 83.71, 62.90, 58.90, 57.37, 53.63, 53.61, 51.00, 50.07, 49.93,
48.73, 41.83, 36.04, 34.23, 30.91, 21.84, 21.24, 21.17, 20.26, 16.52, 14.39. HRMS for C3:sH3sCIN4O7 (M+H)*
649.2424. Found: 649.2455.
3a-(4-n-butylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10h): White solid, yield 71%, m.p. 199-200 °C. "TH-NMR
(300 MHz, DMSO-de): ©12.85 (s, 1 H), 8.32 (t, ] =5.0 Hz, 1 H), 7.71 (s, 1 H), 6.64 (dd, ] =9.3, 2.4 Hz, 1 H),
5.92(dd, J=9.2,25Hz,1H),5.77 (s, 1 H), 5.14 (s, 1 H), 5.01 (s, 1 H), 4.30 (d, ] =5.6 Hz, 2 H), 3.14 (d, ] =
10.7 Hz, 1 H), 2.57 (d, ] = 10.8 Hz, 1 H), 2.35 — 2.05 (m, 8 H), 2.00 (s, 3 H), 1.83 - 1.72 (m, 3 H), 1.53 (dd, ] =
14.7,7.3 Hz, 2 H), 1.01 (s, 3 H), 0.85 (t, ] =7.4 Hz, 3 H). *C-NMR (75 MHz, DMSO) 6 174.68, 172.16,
169.43, 153.56, 148.97, 144.78, 132.57, 128.53, 123.06, 107.59, 88.80, 83.72, 62.95, 57.45, 53.68, 51.09, 50.08,
49.92, 48.72, 41.84, 37.26, 36.04, 34.15, 21.84, 18.73, 16.51, 14.48, 13.70. HRMS for C2sHssN4O7 (M+H)*
539.2500. Found: 539.2512.
3a-[4-(2,2,3,3-tetramethylcyclopropane-1-formamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-
10B-hydroxy-20-norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10i) : White solid,
yield 80%, m.p. 169-170 °C. 'H-NMR (300 MHz, DMSO-ds):  12.66 (s, 1 H), 8.25 (t, ] =5.6 Hz, 1 H), 7.70
(s, 1H), 6.64 (dd, J=9.3,2.4 Hz, 1 H), 592 (dd, ] =9.3, 2.4 Hz, 1 H), 5.78 (t, ] = 2.3 Hz, 1 H), 5.13 (s, 1 H),
5.00 (s, 1 H), 4.27 (d, ] = 5.4 Hz, 2 H), 3.15 (d, ] = 10.7 Hz, 1 H), 2.57 (d, ] = 10.7 Hz, 1 H), 2.35 - 2.04 (m, 6
H), 1.99 (s, 3H), 1.88 - 1.68 (m, 3 H), 1.19 (d, ] = 3.0 Hz, 6 H), 1.11 (s, 7 H), 1.02 (s, 3 H). ®*C-NMR (75
MHz, DMSO-de): 0 174.67, 170.96, 169.41, 153.56, 148.99, 144.97, 138.16, 132.53, 128.57, 124.85, 123.15,
107.59, 88.78, 83.72, 79.27, 62.92, 57.45, 53.68, 51.07, 50.09, 49.93, 41.85, 36.02, 34.22, 27.10, 23.64, 21.85,
16.72, 14.47. HRMS for C32HuN4O7 (M+H)* 593.2970. Found: 593.2984.
3a-(4-pivalamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10j): White solid, yield 79%, m.p. 172-174 °C. "H-NMR
(300 MHz, DMSO-ds): 5 12.82 (s, 1 H), 8.05 (t, ] =5.8 Hz, 1 H), 7.61 (s, 1 H), 6.63 (dd, ] =9.3, 2.4 Hz, 1 H),
5.92(dd, J=9.3,24Hz, 1H),577 (d, ] =24 Hz, 1 H), 5.13 (s, 1 H), 5.00 (s, 1 H), 4.30 (d, ] =5.7 Hz, 2 H),
3.14 (d,J=10.6 Hz, 1 H), 2.57 (d, ] = 10.7 Hz, 1 H), 2.33 - 2.04 (m, 6 H), 1.99 (s, 3 H), 1.85 - 1.72 (m, 3 H),
1.10 (s, 9 H), 1.00 (s, 3 H). BC-NMR (75 MHz, DMSO-ds): & 177.61, 174.63, 172.53, 169.40, 153.53, 145.46,
132.56, 128.55, 122.86, 107.60, 88.76, 83.71, 79.26, 62.92, 57.41, 53.68, 51.00, 50.09, 49.93, 41.84, 38.08, 36.05,
34.65,27.43, 21.84, 16.52, 14.43. HRMS for C2oHxN4O7 (M+H)* 553.2657. Found: 553.2673.
3a-(4-acetylamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10p-hydroxy-20-norgibberella-1,16-
diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10k) : White solid, yield 85%, m.p. 202-205 °C. 'H-NMR
(300 MHz, DMSO-de): ©12.77 (s, 1 H), 8.36 (t, ] =5.6 Hz, 1 H), 7.73 (s, 1 H), 6.64 (dd, ] =9.3, 2.4 Hz, 1 H),
593 (dd,J=9.3,25Hz 1H),5.76 (t, ]=2.4 Hz, 1 H), 5.14 (s, 1 H), 5.01 (s, 1 H), 429 (d, ] =4.4 Hz, 2 H),
3.15(d, ] =10.6 Hz, 1 H), 2.58 (d, ] = 10.6 Hz, 1 H), 2.33 - 2.05 (m, 6 H), 2.00 (s, 3 H), 1.85 - 1.69 (m, 6 H),
1.03 (s, 3 H). BC-NMR (75 MHz, DMSO) d 174.69, 172.54, 169.42, 169.26, 153.54, 144.58, 132.57, 128.55,
123.09, 107.60, 88.81, 83.72, 79.28, 62.96, 57.42, 53.69, 51.05, 50.09, 49.94, 41.84, 36.05, 34.22, 22.56, 16.51,
14.52. HRMS for C26H31N4O7 (M+H)* 511.2187. Found: 511.2201.
3a-(4-chloroacetamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-103-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (101) : White solid, yield 73%, m.p. 179-180 °C. 'H-
NMR (300 MHz, DMSO-de):  12.67 (s, 1 H), 8.74 (t, ] =5.6 Hz, 1 H), 7.78 (s, 1 H), 6.64 (dd, ] =9.3, 2.4 Hz,
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1H),5.93(dd,J=9.3,25Hz, 1H),5.78 (t,]=2.5Hz,1 H), 5.13 (s, 1 H), 5.00 (s, 1 H), 4.37 (d, ] =5.5 Hz, 2
H), 4.10 (s, 2 H), 3.16 (d, ] = 10.7 Hz, 1 H), 2.58 (d, ] = 10.7 Hz, 1 H), 2.35 — 2.02 (m, 6 H), 2.00 (s, 3 H), 1.85
-1.72 (m, 3 H), 1.03 (s, 3 H). 3C-NMR (75 MHz, DMSO-ds): 0 174.68, 172.60, 169.45, 166.04, 153.55, 143.78,
132.58, 128.50, 123.38, 107.66, 88.80, 83.68, 79.27, 62.91, 57.34, 53.67, 50.97, 50.06, 49.91, 42.62, 41.80, 36.05,
34.62,21.86, 16.51, 14.52. HRMS for C2sH3CIN4O7 (M+H)* 545.1818. Found: 545.1798.
3a-[4-(2-chloro-nicotinamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10B-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10m) : White solid, yield 89%, m.p.
146-148 °C. 'TH-NMR (300 MHz, DMSO-de): © 12.80 (s, 1 H), 9.17 (t, ] =5.7 Hz, 1 H), 8.49 (dd, ] = 4.8, 1.9
Hz, 1 H),7.91 (dd,J=7.5,1.9 Hz, 1 H), 7.84 (s, 1 H), 7.51 (dd, ] = 7.5, 4.8 Hz, 1 H), 6.66 (dd, J = 9.3, 2.4 Hz,
1H), 5.95 (dd, J=9.3, 2.5 Hz, 1 H), 5.82 (t, ] = 2.4 Hz, 1 H), 5.14 (s, 1 H), 5.01 (s, 1 H), 4.53 (d, ] = 5.6 Hz, 2
H), 3.17 (d, ] = 10.7 Hz, 1 H), 2.60 (d, J = 10.7 Hz, 1 H), 2.36 - 2.06 (m, 6 H), 1.90 — 1.69 (m, 3 H), 1.05 (s, 3
H). BC-NMR (75 MHz, DMSO-ds): d 174.67, 172.53, 169.42, 165.22, 153.53, 150.36, 146.70, 144.04, 138.10,
133.00, 132.63, 128.52, 123.25, 123.09, 107.62, 88.81, 83.72, 79.27, 63.00, 57.42, 53.72, 51.01, 50.10, 49.95,
41.86, 36.06, 34.88, 21.84, 16.52, 14.48. HRMS for C30Hs1CINsO7 (M+H)* 608.1907. Found: 608.1920.
3a-[4-(3,6-dichloro-picolinamido)-methyl-1H-1,2,3-trizol-1-yl]-13-acetoxy-ent-10f-hydroxy-20-
norgibberella-1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (10n) : White solid, yield 90%, m.p.
186-187 °C. 'TH-NMR (300 MHz, DMSO-ds): d 12.65 (s, 1 H), 9.25 (t, ] =5.8 Hz, 1 H), 8.11 (d, J=8.5 Hz, 1
H),7.84 (s, 1H), 7.68 (d, ] =8.5Hz, 1 H), 6.64 (dd, ] =9.3,2.4 Hz, 1 H), 5.95 (dd, ] =9.3, 2.4 Hz, 1 H), 5.82
(t, J=2.3Hz,1H),5.13 (s, 1 H), 5.00 (s, 1 H), 4.53 (d, ] =5.7 Hz, 2 H), 3.16 (d, ] =10.7 Hz, 1 H), 2.58 (d, ] =
10.6 Hz, 1 H), 2.35 - 2.02 (m, 6 H), 1.99 (s, 3 H), 1.88 - 1.68 (m, 3 H), 1.04 (s, 3 H). *C-NMR (75 MHz,
DMSO-ds): © 174.65, 172.57, 169.42, 163.46, 153.51, 151.33, 147.65, 143.74, 141.90, 132.57, 128.55, 127.82,
126.82, 123.48, 107.61, 88.80, 83.72, 79.25, 62.97, 57.43, 53.69, 51.04, 50.09, 49.94, 41.84, 36.04, 34.61, 21.85,
16.51, 14.49. HRMS for CaoH30Cl2NsO7 (M+H)* 642.1517. Found: 642.1527.
3a-(4-isonicotinamido-methyl-1H-1,2,3-trizol-1-yl)-13-acetoxy-ent-10B-hydroxy-20-norgibberella-
1,16-diene-7,19-dioic acid-19,10-lactone-7-carboxyl (100) : White solid, yield 75%, m.p. 228-230 °C. 'H-
NMR (300 MHz, DMSO-ds): © 12.83 (s, 1 H), 9.38 (t, ] =5.7 Hz, 1 H), 8.75 (d, ] =5.3 Hz, 2 H), 7.84 - 7.82
(m, 3H), 6.63 (dd, J=9.3, 2.3 Hz, 1 H), 5.93 (dd, ] =9.3, 2.4 Hz, 1 H), 5.77 (t, ] =2.4 Hz, 1 H), 5.13 (s, 1 H),
5.00 (s, 1 H), 4.56 (d,] = 3.7 Hz, 2 H), 3.15 (d, J = 10.7 Hz, 1 H), 2.57 (d, ] = 10.7 Hz, 1 H), 2.34 - 2.04 (m, 6
H), 1.99 (s, 3 H), 1.88 — 1.71 (m, 3 H), 1.03 (s, 3 H). ®*C-NMR (75 MHz, DMSO-ds): d 174.69, 172.57, 169.42,
164.65, 153.52, 150.14, 144.15, 141.69, 132.59, 128.52, 123.43, 121.69, 107.61, 88.82, 83.71, 79.26, 63.01, 57.42,
53.70, 51.04, 50.08, 49.93, 41.83, 36.04, 34.97, 21.85, 16.51, 14.52. HRMS for C30H3NsO7 (M+H)* 574.2296.
Found: 574.2308.
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'H-NMR spectrum of compound 2.
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'H-NMR spectrum of compound 3.
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466
467  3C-NMR spectrum of compound 3.
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'H-NMR spectrum of compound 4.
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13C-NMR spectrum of compound 4.
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HRMS of compound 4.
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'H-NMR spectrum of compound 5.
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481  3C-NMR spectrum of compound 5.

N o O o © 0 - O < - © o
0o < < o < © N AW o D < (=} DN O O N © [sele e}
© S ™ AN~ Rt R 0 ®© N © © - YOO ROLON [=R=R0] 8000
0= o ~ 00 ) o] [t} ~o T ¥ @ © QANQUNMNOLY Q¥
N~~~ © oW MoON - o O ® (o2} [ N OVTNO O DLW —-o<
- - - - - - - - © © LWLWLOLOF®OO® N -
[N /7N AR I AN (. I ANV NN " 7500
[~ 7000
6500
6000
5500
5000
(e}
~0 \ F 4500
4000
3500
3000
2500
2000
1500
- 1000
500
ro
=500
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
f1 (ppm)
482
483
484  HRMS of compound 5.
TH20160622_160706180346 #46 RT: 0.63 AV: 1 SB:2 0.46,1.31 NL: 6.48E3
T: FTMS + p ESI Full ms [100.00-1500.00]
100 617.2052
90 le) OAc
=
80 .
70 MsO
o
O
60
o
50 ~0 \
40 618.2076
30 620.4224
20
618.4067 623.2204
10
G T T T T T T T T T T T T T T T T T T T T T T T T T T T T
615 616 617 618 619 620 621 622 623 624
m/z
485
486
487
488

S18



'H-NMR spectrum of compound 6.
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13C-NMR spectrum of compound 6.
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494  HRMS of compound 6.
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500  3C-NMR spectrum of compound 8c.
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506  'H-NMR spectrum of compound 8d.
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HRMS of compound 8d.
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H-NMR spectrum of compound 8g.
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534
535
536  3C-NMR spectrum of compound 8i.
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'H-NMR spectrum of compound 8n.
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'H-NMR spectrum of compound 9b.
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564  HRMS of compound 9b.
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575 C-NMR spectrum of compound 9c.
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596 C-NMR spectrum of compound 9e.
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H-NMR spectrum of compound 9f.
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13C-NMR spectrum of compound 9f.
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787.3334

HRMS of compound 9f.

T: FTMS + p ESI Full ms [100.00-1500.00]
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611  '3C-NMR spectrum of compound 99
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'H-NMR spectrum of co
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627  HRMS of compound 9h.
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633  C-NMR spectrum of compound 9i.
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HRMS of compound 9;j.
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IH-NMR spectrum of compound 9l.
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673  HRMS of compound 9l.
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682  3C-NMR spectrum of compound 9m.
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'H-NMR spectrum of compound 9n.
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706
707  13C-NMR spectrum of compound 9o.
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'H-NMR spectrum of compound 10a.
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HRMS of compound 10a.
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726  BC-NMR spectrum of compound 10b.
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'H-NMR spectrum of compound 10c.
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740
741  HRMS of compound 10c.
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13C-NMR spectrum of compound 10d.
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755
756  H-NMR spectrum of compound 10e.
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758  13C-NMR spectrum of compound 10e.
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HRMS of compound 10e.
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766

767  BC-NMR spectrum of compound 10f.
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'H-NMR spectrum of compound 10g.
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13C-NMR spectrum of compound 10g.
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782  HRMS of compound 10g.
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790  BC-NMR spectrum of compound 10h.
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'H-NMR spectrum of compound 10i.
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805  HRMS of compound 10i.
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811  BC-NMR spectrum of compound 10j.
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'H-NMR spectrum of compound 10Kk.
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13C-NMR spectrum of compound 10k.
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825
826  HRMS of compound 10k.
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835
836  ¥C-NMR spectrum of compound 10l.
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'H-NMR spectrum of compound 10m.

845
846

o o o o o o o o o o o o o o
5 2 g 2 2 8 g 2 g 2 g 2 g o 2
T i £ i i T h T i T T T T il < !
fsgit— k 1962
€007
290C
1812+
a1z
soe7
1852~
919z~
9L~
z6Le
525y ~ :
ooy l F90'C
010G ~ - £20'L
Boey - | Kao0
mmm.m/
086'S e 1.960
696'G —~ — i
8899
9v9'9 i
1099 ][00}
-y
mmm.»/ o ]
98, < e =0')
0682~ o _ 60
968°L —=— £g0'|
z8v'8 z
zer'e — =0
Z51'6
E.QW . o == F£0'}
061'6 OM@
\\\N
I\
LN
ZT
o [8)
\
-
ozl — - Tm.o
T

HIELARS16 (42)
TH20160501-R11

14000

13000

12000

11000

10000

9000
8000

7000
6000

5000

4000

3000

2000
1000

v8Y L —
LzgoL "
Lo SYLT ~

r 188'v€ -
190°9¢ s
LG8l ~

£56°6Y ~,
66005 \
200°LS \
YTLES

Lwe 8LYv'LS
166°29

892'6L -
vzLe8 —
£18'88~

£1 (ppm)

Lo

€29°L0L —

wwo.mﬁ
sezszr /.
zes8TL —
££9°ZEL ~
zooeel 7
yoL'gEL —

of compound 10m.

6£0'vYL —
00L'9%L —
E ssgost—
928E51 ~

01-R1

2
2859 —
LEBIL ~
EFTLL

2
<
=
!

1
13C-NMR spectru
Lianha(rlxo ©o%

13C NMR of2

847
848

170 160 150 140 130 120 110 100 90
£1 (ppm)

180

849
850

S70



851

852
853

854
855
856
857
858
859
860

HRMS of compound 10m.

20 160701121257 #46 RT: 0.57 AV:1 NL: 6.09E6
T: FTMS + p ESI Full ms [100.00-1500.00]

100 608.1920
90
80 0 OAc
=
0 .
N\N\\\\
60 V3
N S OH
o] Z
50
’ > N 610.1900
40 N H -
30
20
611.1920
10
)
- -—Tr—rt -t
596 598 600 602 604 606 608 610 612 614 616 618 620 622 624
m/z
IH-NMR spectrum of compound 10n.
Desktop 2 TDWO O-NOON OONLL 00D O O N ONOO D [
TH20160122-R-7-CO0KG NES 3588888828 SUPERER S8 3RUSSEE
o DO® CBBONNN COGG 16106 W6 < < < ©o AN E 300
I B B e e R WA N "1
280
260
240
o OAc
=
’ k220
a
N\N\\ 200
/
N OH
c o / o 180
, A F 160
N
I 140
Cl
F 120
100
L k80
| I
60
1
| F40
|
|
! 20
H‘
| L o
& & L&& P A L S5ede &
< < cacC < o0 oe @ = aCoC <
- o ~Oo -~ oo o~ - - c©Wmm ] r—20
T T T T T T T T T T T T T T T
14 13 12 11 10 9 6 5 4 3 2 1 0

S71



861
862

863
864
865

866
867
868
869
870

13C-NMR spectrum of compound 10n.
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'H-NMR spectrum of compound 100.
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13C-NMR spectrum of compound 100.
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877  HRMS of compound 100.
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