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Table S1. Antiproliferative effects of the investigated compounds

Growth inhibition (%) = SEM and calculated I1Csy values (uM)*

Comp. ce. HeLa SiHa MCEF-7 MDA-MB- A2780 NIH/3T3
(M) 231
6 10 23.23+1.97 <20 3644 +348 | 25.84+249 | 2482+5.19 | 22.06+ 1.54
30 93.94+£0.55 | 68.24 £0.61 | 98.58+0.22 | 97.60+0.67 | 82.50+4.66 | 98.27 +0.37
- 10 24.87 £2.49 <20 43.12+3.79 | 28.03+1.84 | 27.03 +£4.31 <20
30 96.89 £0.54 | 88.56+2.01 | 99.33+0.24 | 97.67+0.67 | 91.63+1.97 | 97.76 £ 0.70
8 10 <20 <20 4543 £1.94 <20 20.30£2.05 | 25.69+0.97
30 97.49+£0.52 | 9534+1.23 | 98.90+0.18 | 97.89+0.66 | 98.25+0.40 | 98.27 + 0.37
9 10 <20 <20 79.84+£1.59 | 57.99+2.59 | 73.56+2.61 <20
30 95.35+0.58 | 85.99+2.92 | 98.07+0.35 | 93.42+0.39 | 99.01 £0.11 | 93.88+1.94
10 10 41,90 +4.29 <20 86.52+0.88 | 78.67+2.63 | 38.96+1.87 | 20.31 £2.93
30 97.65+0.64 | 97.61£0.90 | 100.0+0.20 | 98.09+0.59 | 98.38+0.51 | 96.59+1.10
1 10 <20 <20 49.48 + 3.06 <20 74.25+2.10 | 22.16+2.22
30 9448 £0.84 | 83.71+£3.19 | 96.94+0.57 | 90.78 £ 1.35 | 98.12+0.30 | 93.61 +2.02
12 10 <20 <20 48.62 +0.50 <20 64.73£195 | 29.23+1.33
30 90.80£3.71 | 82.43+2.09 | 92.35+2.89 | 91.59+2.36 | 98.32+0.23 | 95.53 +0.49
13 10 <20 24,18 +3.46 | 56.73 +3.88 <20 83.65+1.95 <20
30 92.34+270 | 87.92+1.62 | 96.84+0.55 | 9430+ 1.83 | 99.02+0.39 | 96.88 +0.74
14 10 24.62+2.79 | 34.15+2.53 | 7887 +4.11 | 53.21+2.44 | 93.33+1.99 | 50.36+2.91
30 95.13+1.60 | 88.88+0.87 | 97.44+0.53 | 9495+ 1.24 | 99.57+0.35 | 97.15+0.60
15 10 <20 <20 53.99+3.39 | 31.33+£1.89 | 89.51+£1.76 <20
30 9488 +£2.04 | 87.89+1.33 | 97.43+0.59 | 9423 +0.98 | 99.67+0.49 | 96.50 + 0.77
10 5542 +281 | 80.05+1.41 | 80.95+2.03 | 84.43+2.92 | 97.64 +2.81 <20
16 30 95.69+1.12 | 89.39+1.03 | 97.95+0.56 | 93.61 +£1.23 | 100.3+0.57 | 96.83 = 0.66
ICs 3.40 6.33 3.88 4.51 4.43 17.44
10 90.55+1.34 | 83.33+1.58 | 86.31+2.86 | 91.46+1.24 | 100.6 +0.76 | 20.50+1.70
17 30 93.53+£2.50 | 86.66+1.74 | 97.42+0.71 | 95.03+0.91 | 100.0+0.91 | 96.54 + 0.62
ICso 3.51 5.37 2.47 5.62 4.06 8.70
19 10 31.57+1.34 <20 <20 <20 <20 <20
30 46.86 £0.27 <20 38.02+1.36 <20 41.72 +1.99 <20
20 10 <20 <20 <20 <20 <20 <20
30 <20 <20 30.71 £0.93 <20 27.04£2.25 <20
2 10 59.22+£6.61 | 69.00+£2.02 | 90.56+0.98 | 90.95+0.40 | 69.51 +£3.98 | 49.04 + 1.37
30 90.87+£0.35 | 80.80£291 | 9423 +0.82 | 89.66+0.28 | 96.04 £ 0.45 | 94.25+ 0.45
10 70.14+£197 | 68.12+1.85 | 9581 +0.84 | 92.99+0.39 | 79.97+1.60 | 81.84+3.07
23 30 90.41+£0.78 | 80.48+3.16 | 95.33+1.05 | 91.40+0.39 | 95.71 £0.58 | 93.62+0.77
1Cso 5.07 441 1.59 3.28 4.39 5.15
24 10 <20 <20 34.80+1.99 <20 <20 21.83£2.15
30 96.56 £0.88 | 78.10+1.56 | 93.61+£0.94 | 97.59+1.01 | 99.28 +£0.52 | 97.69 + 0.87
25 10 <20 <20 40.09 £ 1.44 <20 <20 <20
30 32.24 +£2.88 <20 78.81£1.52 | 6928 £1.96 | 73.83+0.57 | 93.70+ 1.11
2 10 4950+ 1.23 | 63.39+091 | 90.70+1.57 | 87.61+0.59 | 61.39+1.45 | 2574+ 1.93
30 93.63+1.56 | 86.89+1.69 | 97.49+0.53 | 93.09+1.53 | 98.21 £0.43 | 95.62+0.96
27 10 <20 <20 79.62+£2.89 | 67.25+1.94 | 59.04 +£1.68 <20
30 96.38 £0.83 | 86.89+2.27 | 97.63+0.31 | 93.69+0.42 | 98.92+0.22 | 93.97+1.64
28 10 46.83+1.44 | 63.43+£2.66 | 90.63+0.54 | 88.00+0.54 | 60.10+2.24 <20
30 94.66+0.63 | 86.13+3.79 | 97.75+0.39 | 92.92+1.04 | 98.53+0.42 | 93.97+1.95
29 10 <20 <20 32.51+£0.92 <20 21.89+0.73 <20
30 92.17+0.38 | 79.47+2.33 | 93.08+0.30 | 95.30+0.97 | 74.95+1.79 | 32.03 +1.30
30 10 40.79 = 0.99 <20 79.51£1.01 | 50.73+£3.21 | 33.06+1.23 | 21.47+0.48
30 9451 +0.19 | 101.40+0.6 | 95.63+0.55 | 98.70+0.49 | 99.71 +£0.27 | 100.70 £0.2
31 10 <20 <20 72.69+3.15 | 4947+3.47 | 37.30+ 1.04 <20
30 96.02+0.89 | 95.68+0.81 | 99.42+0.23 | 96.82+0.65 | 97.52+0.80 | 97.62+0.71
32 10 97.09+0.79 | 9559+2.12 | 99.59+0.13 | 97.12+0.60 | 97.94+0.60 | 96.93 +0.92

S3




30 97.18+0.76 | 96.46+1.09 | 99.88+0.23 | 96.32+1.02 | 98.01 £0.60 | 96.61 £ 1.05

ICso 3.09 5.77 1.04 2.30 3.78 3.71
33 10 <20 <20 57.13+£2.13 <20 41.14+£1.23 | 54.53 £1.93
30 23.94 +£5.01 <20 60.27 £ 3.65 <20 51.53+1.41 | 78.89+2.52

34 10 <20 <20 37.49+£2.10 <20 31.77 £ 1.60 <20
30 7520+ 1.26 | 58.82+2.24 | 81.29+2.02 | 50.12+2.41 | 89.59+£0.45 | 72.46 £0.96
35 10 <20 <20 69.95 +3.11 <20 43.21£1.63 | 54.79+£1.40
30 88.11+0.75 | 81.41+2.84 | 88.79+0.44 | 92.44+£0.59 | 97.37+0.38 | 93.02+1.01

36 10 <20 <20 45.89 +£3.40 <20 29.33 £1.68 <20
30 89.32+0.63 | 7936+3.17 | 91.80+0.74 | 91.38+£0.65 | 96.31 £0.53 | 92.91 £ 0.87
Cisplatin®* 10 42.61 £2.33 | 60.98+0.92 | 53.03+2.29 | 67.51+1.01 | 83.57+1.21 | 73.88+1.63
30 99.93+0.26 | 88.95+0.53 | 86.90+1.22 | 87.75+1.10 | 95.02+0.28 | 97.10£0.15

*. for selected outstandingly active compounds; **: data from reference
10.3390/ijms24021121 (Bai D, Int J Mol Sci 2023, Lit. 24 in manuscript)
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Figure S1 Concentration—response curves of antiproliferative activity for compound 16, 17, 23 and 32
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'H-NMR of compound (2'S,4R,4aS5,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-

methanocyclohepta[a]naphthalene-8,2'-oxirane]-4-carboxylate (3)
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BC-NMR of compound (2'S,4R,4aS,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-
methanocyclohepta[alnaphthalene-8,2'-oxirane]-4-carboxylate (3)
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COSY of compound (2'S,4R,4aS,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-
methanocyclohepta[a]naphthalene-8,2'-oxirane]-4-carboxylate (3)
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NOESY of compound (2'S,4R,4aS,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-
methanocyclohepta[alnaphthalene-8,2'-oxirane]-4-carboxylate (3)
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HSQC of compound (2'S,4R,4aS,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-

methanocyclohepta[a]naphthalene-8,2'-oxirane]-4-carboxylate (3)
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HMBC of compound (2'S,4R,4aS,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-spiro[6a,9-
methanocyclohepta[alnaphthalene-8,2'-oxirane]-4-carboxylate (3)
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'"H-NMR of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptalaJnaphthalene-4-carboxylate (4)
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BC-NMR of compound (4R,4aS5,6aR,9S,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptalaJnaphthalene-4-carboxylate (4)
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COSY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalaJnaphthalene-4-carboxylate (4)
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NOESY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalaJnaphthalene-4-carboxylate (4)
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HSQC of compound (4R,4aS5,6aR,9S,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptalaJnaphthalene-4-carboxylate (4)
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HMBC of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalaJnaphthalene-4-carboxylate (4)
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'"H-NMR of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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BC-NMR of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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COSY of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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NOESY of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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HSQC of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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HMBC of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)

%
ﬁ

g %

: -=sdle -
T I T T T
1 F1[ppm]

.
,Bm.%mm. ..
5@:

%

4 3 2 1 F2 [ppm]

S27



HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)

F1 [ppm]

120 100 80 60 40

140

F2 [ppm]

S28



HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)
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'H-NMR of compound (4R ,4aS,6aR,85,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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BC-NMR of compound (4R,4aS,6aR,85,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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COSY of compound (4R,4aS,6aR,8S,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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NOESY of compound (4R,4aS,6aR,8S,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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HSQC of compound (4R,4aS5,6aR,8S,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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HMBC of compound (4R,4aS,6aR,85,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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'"H-NMR of compound (4R ,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)

[wdd] 14 z v 9 8
1 [ TR TR TN AN SN SN NN NN N | L1 L L1
L] 3
&
=
[ e
[
ﬁ —mme emmn mee— man a2 - 8 eSS e—m st O
. g o Q9 gy ey -
a = d ..nr.n.-_l.-. @ TiaE . mi i GE- 0@ @ B
B Fiter 305 poEESs 3o b 8R0S
[ e e o T T TR
* S YRR B e §eP P 5
"ﬂﬂl” |.g_f I"_‘.i" O "===z = = z=: - == - "nl
oo o e MR RO 9D 9T awrEn ool o
Bre U._.ll-w_ e e 08 (3 -=2= O- -0%g=00 f = -
o
F B 2 =& -fZim ...._.m__u.u"-.mu..J” B ] = = 're =48
b

T

S46



HSQC of compound (4R,4aS5,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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YE-NMR of compound (4R ,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (9)
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'H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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HSQC of compound (4R,4aS5,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-methoxybenzyl)amino)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (10)
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"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((5)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (11)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (11)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (11)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S5)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (11)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (11)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-

phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-
phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-

phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (12)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(nhaphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(nhaphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (13)
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'H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((5)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)

8.2054
8.1885
7.8869
78710
7.7676
7.7514
76585
7.6444
75356
75197
7.5040
74880
74841
— 4.7656
— 4.7529
- 4.7398
— 4.7271
— 36759
- 34145
- 3.3943
- 3.3203
- 3.3000
- 2.8838
- 28723
- 2.8629
28513
23024
22762
21879
1612
Be69
8594
8459
8391
8319
28110
8049
T774
7693
7539
7423
1307
5778
5477
5327
5020
4887
A7
4323
MTT
A104
3907
3840
3487
33719
3225
3113
2570
2502
1548
0472
0315
0245
0068
09979
0.8262
0.8038
0.7550
—— 40,0002

=

=43.1694

—1.0056
—1.0049
%_ 0554
3.0097_
—1.0107

T T T T T T T T | T
8 6 4 2 0 [ppm]

S75



BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((5)-1-(naphthalen-1-

yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-1-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (14)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-

ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-
ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-
ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)

A

Jndi

I
8 6 4 2 F2 [ppm]

S8&3



NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-
ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)

A

Jndi

H. &m == =
bd dedbap: »
i3 S8 on mAA- mRoar

|
6 4 2 F2 [ppm]

S84



HSQC of compound (4R,4aS5,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-
ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-((naphthalen-1-
ylmethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (15)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((5)-1-(naphthalen-2-

yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (16)

£
SRERiYNsACIsERRARCRRRERRE RRNRRADRRTTTNARAACHANARRRNEESRTOIRCNRARNERRE |
| wam .
L 1 B gty BlEmmey

S87



BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (16)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (16)
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NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (16)
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HSQC of compound (4R,4aS5,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((5)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (16)

. L[E

4 - &

- i [ &

= e ;;@ — &
R - |- R 9 L
g L

= T ocaa. T- -8
——— § = - :

_=_ = i = _—8

&

. "8

— E. o :‘_

- __?_
D T | T T T | T T T | T T T I T T T I :
8 6 4 2 F2 [ppm]

S91



HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((S)-1-(naphthalen-2-

yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (16)
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'"H-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)
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BC-NMR of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)
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COSY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)

hiad
1

D - T T T T T T

I
8 6 4 2 F2 [ppm]

S95



NOESY of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-2-

yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)
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HSQC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(nhaphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)
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HMBC of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-(((R)-1-(naphthalen-2-
yl)ethyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (17)
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"H-NMR of compound (4R,4a$,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-

oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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BC-NMR of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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COSY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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NOESY of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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HSQC of compound (4R,4aS5,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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HMBC of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-9-(((methylsulfonyl)oxy)methyl)-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (18)
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"H-NMR of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptalalnaphthalene-4-carboxylate (19)
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BC-NMR of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalalnaphthalene-4-carboxylate (19)
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COSY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptalalnaphthalene-4-carboxylate (19)
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NOESY of compound (4R,4aS,6aR,9S5,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalalnaphthalene-4-carboxylate (19)
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HSQC of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalalnaphthalene-4-carboxylate (19)
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HMBC of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptalalnaphthalene-4-carboxylate (19)
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'H-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)
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HSQC of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)

N3

L]
o J> X w l
CE
s s
=]
I L -
— = o L
%_- - arn mmT - =19 - __
——— o - m B
— F _°
_ — -8
-_ o -
o
=]
-2
r o
-
r o
=
] L
T T T | T T T T I T T T T | T T T T I T T T T | T T
4 3 2 1 0 F2 [ppm]

S115



HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)
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(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)

'H-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
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BC-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (21)
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'"H-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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BC-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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HMBC of compound (4R,4aS$,6aR,8R,9S,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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'H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)

Looadl]

|

I
0

F2 [ppm]

S131



NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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YE-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23)
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'H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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BC-NMR of compound (4R,4aS5,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-

phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (24)
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'H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((5)-1-

phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (25)
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BC-NMR of compound (4R,4aS5,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptal[a]Jnaphthalene-4-carboxylate (25)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (25)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (25)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (25)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((5)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (25)
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'H-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-

ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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BC-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-
ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-
ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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NOESY of compound (4R,4aS,6aRk,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-
ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-
ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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HMBC of compound (4R,4aS$,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-(((naphthalen-1-
ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (26)
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'H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-1-

yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (27)
o

S154



BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (27)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (27)

1

g 6 4 2 0  F2[ppm]

S156



NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(nhaphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (27)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(nhaphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (27)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (27)
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H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-

yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-1-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (28)
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'"H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (29)
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'H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-2-

yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(nhaphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(nhaphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-(naphthalen-2-
yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (30)
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'"H-NMR of compound (4R ,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)

=

R

=
[]

| Ll
120 100 80 60 40 F1 [ppm]

140

4 3 2 1 -0 F2[ppm]

S182



HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-dimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)
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'H-NMR of compound (4R ,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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BC-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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HSQC of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)methyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (32)
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'"H-NMR of compound (4R ,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-8-oxo0-9-((4-phenyl-1H-1,2,3-triazol-1-

yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (33)
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BC-NMR of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-8-ox0-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (33)
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COSY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-8-0x0-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (33)
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NOESY of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-8-oxo-9-((4-phenyl-1H-1,2,3-triazol-1-

yl)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-carboxylate (33)
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HSQC of compound (4R,4aS5,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-8-ox0-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (33)
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HMBC of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 4,11b-dimethyl-8-ox0-9-((4-phenyl-1H-1,2,3-triazol-1-

yl)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (33)
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'H-NMR of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethyl-8-

oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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BC-NMR of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethy]-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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COSY of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethy]-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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NOESY of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethyl-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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HSQC of compound (4R,4aS5,6aR,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethyl-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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HMBC of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-4,11b-dimethyl-8-
oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)
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'"H-NMR of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-

yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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BC-NMR of compound (4R,4aS5,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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HSQC of compound (4R,4aS5,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-
yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-1H-1,2,3-triazol-1-

yl)methyl)tetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (35)
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'"H-NMR of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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BC-NMR of compound (4R,4aS5,6aR,8R,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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COSY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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NOESY of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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HSQC of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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HMBC of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (36)
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HRMS of compound (2'S,4R,4aS5,6aS,11aR,11bS)-methyl 9-hydroxy-4,11b-dimethyldodecahydro-1H-
spiro[6a,9-methanocyclohepta[a]naphthalene-8,2'-oxirane]-4-carboxylate (3)

DADATA\_\Robi\20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #33426-33468 RT: 74.20-74.30 AV: 43 NL: 1.88E7

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
388.72390
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HRMS of compound (4R,4aS,6aR,95,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-

oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (4)

DADATA\_\Robit20230927\GYK-20230927-1

D3-tol

09/27/23 16:24:56

GYK-20230927-1 #34157-34205 RT: 75.83-75.93 AV: 49 NL: 9.18E6
T: FTMS + p ESI Full ms [200.0000-1200.0000]
388.72388
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HRMS of compound (4R,4aS,6aR,9R,11aR,11bS,E)-methyl 8-(hydroxyimino)-9-(hydroxymethyl)-
4,11b-dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #34900-34948 RT: 77.48-77.58 AV: 49 NL: 3.55E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
364.24776
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (6)

D:\DATAExp\...\20231103\GYK-20230927 11/03/23 11:26:54
FR, HG, HM
GYK-20230927 #761-799 RT: 1.69-1.77 AV: 39 NL: 2.23E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
350.26757
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HRMS of compound (4R,4aS,6aR,85,9R,11aR,11bS)-methyl 8-amino-9-(hydroxymethyl)-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)

D:\DATAExp\...\20231103\GYK-20230927 11/03/23 11:26:54
FR, HG, HM
GYK-20230927 #1527-1552 RT: 3.39-3.44 AV: 26 NL: 2.05E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 350.26779
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-(benzylamino)-9-(hydroxymethyl)-
4,11b-dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #35605-35679 RT: 79.04-79.21 AV: 75 NL: 4.44E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
440.31491

4
o
T

[(e]
a

[(e]
o

C28H41NO3
caled. [M + H]* 440.3159

(=2} (=)} ~ ~ [o.4] [o4]
o (&)} o (&) o a

an
a

=y - ) ) w w B 1
o T o a o a o a

a

Relative Abundance
an
o
bt bt bvv v b o b v treva tevr v v T v Tovva P Tvvna b v brven v r i by o

350.26849 528.34630
e 1L 684.20178
ZEEEREaN KT e BT S EE S N RE R R e e

200 400 600 800
m/z

915.60011 1054.29551
U RS RS IR R KR R R R
1000

o

T

—
1200

S219



HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 8-((4-fluorobenzyl)amino)-9-
(hydroxymethyl)-4,11b-dimethyltetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (9)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #36348-36406 RT: 80.69-80.82 AV: 59 NL: 6.56E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 458.30578
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-8-((4-
methoxybenzyl)amino)-4,11b-dimethyltetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (10)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #42238-42278 RT: 93.77-93.86 AV: 41 NL: 1.36E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((S)-1-phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(11)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #37079-37132 RT: 82.31-82.43 AV: 54 NL: 7.46E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 468.34622
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((R)-1-phenylpropyl)amino)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(12)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #37806-37859 RT: 83.93-84.04 AV: 54 NL: 1.04E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 468.34640
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((R)-1-(naphthalen-1-yl)ethyl)amino)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (13)

DADATA\_\Robi\20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #38591-38633 RT: 85.67-85.76 AV: 43 NL: 1.01E9

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
504.34643
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((S)-1-(naphthalen-1-yl)ethyl)amino)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (14)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #39323-39370 RT: 87.29-87.40 AV: 48 NL: 7.54E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 504.34659
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-

((naphthalen-1-ylmethyl)amino)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-

carboxylate (15)

DADATA\_\Robi\20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #40060-40091

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
490.33064
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((S)-1-(naphthalen-2-yl)ethyl)amino)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (16)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #40780-40812 RT: 90.53-90.60 AV: 33 NL: 1.40E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
504.34619
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HRMS of compound (4R,4aS,6aR,8R,9R,11aR,11bS)-methyl 9-(hydroxymethyl)-4,11b-dimethyl-8-
(((R)-1-(naphthalen-2-yl)ethyl)amino)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (17)

DADATA\_\Robi\20230927\GYK-20230927-1

D3-tol
GYK-20230927-1 #41506-41531

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
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HRMS of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)-8-oxotetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-

carboxylate (18)

D:\DATAEXxp\...\20231103\GYK-20230927
FR, HG, HM
GYK-20230927 #2266-2308 RT: 5.03-5.12 AV: 43 NL: 5.84E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
444.23966
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HRMS of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-(azidomethyl)-4,11b-dimethyl-8-
oxotetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (19)

D:\DATAEXp\...\20231103\GYK-20230927
FR, HG, HM
GYK-20230927 #2999-3029 RT: 6.65-6.72 AV: 31 NL: 9.51E7
T: FTMS + p ESI Full ms [200.0000-1200.0000]
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(azidomethyl)-8-hydroxy-4,11b-
dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (20)

D:\DATAEXp\...\20231103\GYK-20230927

FR, HG, HM

GYK-20230927 #3724-3751 RT: 8.26-8.32 AV: 28 NL: 8.45E7
T: FTMS + p ESI Full ms [200.0000-1200.0000]
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((methylsulfonyl)oxy)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (21)

D:\DATAExp\...\20231103\GYK-20230927 11/03/23 11:26:54
FR, HG, HM
GYK-20230927 #4448-4486 RT: 9.87-995 AV: 39 NL: 2.61E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((benzylamino)methyl)-8-hydroxy-
4,11b-dimethyltetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-carboxylate (22)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #46710-46769 RT: 103.69-103.83 AV: 60 NL: 4.48E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 440.31529
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(((4-fluorobenzyl)amino)methyl)-8-
hydroxy-4,11b-dimethyltetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-carboxylate (23)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #47446-47511 RT: 105.33-105.47 AV: 66 NL: 5.46E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 458.30575
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HRMS of compound (4R,4aS,6aR,8R,9S,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate
(24)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #49666-49754 RT: 110.26-110.45 AV: 89 NL: 3.93E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 468.34658
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HRMS of compound (4R 4a$,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-

phenylpropyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate

(25)

DADATA\_\Robit20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #52728-52816 RT: 117.06-117.25 AV: 89 NL: 4.32E8

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
468.34627

Relative Abundance
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-
(((naphthalen-1-ylmethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-
carboxylate (26)

DADATA\_\Robi\20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #50445-50544 RT: 111.99-112.21 AV: 100 NL: 2.73E8

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]
490.33055

Relative Abundance
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
(naphthalen-1-yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (27)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #53431-53508 RT: 118.62-118.79 AV: 78 NL: 2.50E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 504.34636
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
(naphthalen-1-yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (28)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #54177-54265 RT: 120.27-120.47 AV: 89 NL: 1.75E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 504.34616
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((R)-1-
(naphthalen-2-yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (29)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #54934-55011 RT: 121.95-122.12 AV: 78 NL: 1.50E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 504.34608
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caled. [M + H]* 504.3472
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((((S)-1-
(naphthalen-2-yl)ethyl)amino)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-
carboxylate (30)

DADATA\_\Robi\20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #55703-55801 RT: 123.66-123.88 AV: 99 NL: 3.89E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
100 504.34635
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-(aminomethyl)-8-hydroxy-4,11b-

dimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (31)

D:\DATAEXp\...\20231103\GYK-20230927

FR, HG, HM

11/03/23 11:26:54

GYK-20230927 #5228-5284 RT: 11.60-11.72 AV: 57 NL: 2.04E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]
350.26755

Relative Abundance
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-9-(((4-methoxybenzyl)amino)
methyl)-4,11b-dimethyltetradecahydro-6a,9-methanocycloheptala]naphthalene-4-carboxylate (32)

D:\DATAExp\...\20231103\GYK-20230927
FR, HG, HM
GYK-20230927 #5967-6026 RT: 13.24-13.37 AV: 60 NL: 2.03E9
T: FTMS + p ESI Full ms [200.0000-1200.0000]

470.32438

11/03/23 11:26:54
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HRMS of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 4,11b-dimethyl-8-ox0-9-((4-phenyl-1H-1,2,3-
triazol-1-yl)methyl)tetradecahydro-6a,9-methanocycloheptala]Jnaphthalene-4-carboxylate (33)

DADATA\_\Robit20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #51214-51291

09/27/23 16:24:56

RT: 113.69-113.86 AV: 78 NL: 2.89E8

T: FTMS + p ESI Full ms [200.0000-1200.0000]

Relative Abundance
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HRMS of compound (4R,4aS,6aR,9S,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-yl)methyl)-
4,11b-dimethyl-8-oxotetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (34)

DADATA\_\Robit20230927\GYK-20230927-1 09/27/23 16:24:56
D3-tol

GYK-20230927-1 #51960-52037 RT: 115.35-115.52 AV: 78 NL: 2.47E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]
490.30559
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 8-hydroxy-4,11b-dimethyl-9-((4-phenyl-
1H-1,2,3-triazol-1-yl)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate

(35)

DADATA\_\Robit20230927\GYK-20230927-1
D3-tol

09/27/23 16:24:56

GYK-20230927-1 #48168-48213 RT: 106.93-107.03 AV: 46 NL: 1.46E8
T: FTMS + p ESI Full ms [200.0000-1200.0000]

Relative Abundance
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HRMS of compound (4R,4aS,6aR,8R,95,11aR,11bS)-methyl 9-((4-benzyl-1H-1,2,3-triazol-1-
yl)methyl)-8-hydroxy-4,11b-dimethyltetradecahydro-6a,9-methanocyclohepta[a]lnaphthalene-4-
carboxylate (36)

DADATA\_\Robi\20230927\GYK-20230927-1
D3-tol

GYK-20230927-1 #48930-48996 RT: 108.62-108.77 AV: 67 NL: 1.85E8

09/27/23 16:24:56

T: FTMS + p ESI Full ms [200.0000-1200.0000]

Relative Abundance
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