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'H-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (4)
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BC-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (4)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (4)
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NOESY of compound (4R,6aS,8R,9S,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (4)
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HSQC of compound (4R,6aS,8R,95,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (4)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 7-formyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (4)
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'H-NMR of compound (4R,6a5,8R,9S,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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BC-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-trimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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NOESY of compound (4R,6a5,8R,9S,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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HSQC of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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HMBC of compound (4R,6aS5,8R,9S,11bS)-Methyl 8-hydroxy-7-((hydroxyimino)methyl)-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (5)
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'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 7-aminomethyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (6)
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BC-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 7-aminomethyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (6)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 7-aminomethyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (6)
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HSQC of compound (4R,6a5,8R,95,11bS)-Methyl 7-aminomethyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocyclohepta[a]naphthalene-4-carboxylate (6)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 7-aminomethyl-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocyclohepta[a]naphthalene-4-carboxylate (6)
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'H-NMR of compound (4R,6a5,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((methylamino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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NOESY of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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HSQC of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (7)
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'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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COSY of compound (4R,6aS5,8R,95,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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NOESY of compound (4R,6aS5,8R,95,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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HSQC of compound (4R,6a5,8R,95,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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HMBC of compound (4R,6aS5,8R,9S,11bS)-Methyl 7-((benzylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (8)
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'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((5)-1-

phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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BC-NMR of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((S)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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COSY of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((S)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((S)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((S)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((S)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (9)
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phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (10)

'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
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BC-NMR of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (10)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (10)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (10)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (10)
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HMBC of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((((R)-1-
phenylethyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (10)
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'H-NMR of compound (4R,6a5,8R,9S,11bS)-Methyl 8-hydroxy-7-(((4-methoxybenzyl)amino)methyl)-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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BC-NMR of compound (4R,6a5,8R,9S,11bS)-Methyl 8-hydroxy-7-(((4-methoxybenzyl)amino)methyl)-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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COSY of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-7-(((4-methoxybenzyl)amino)methyl)-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-7-(((4-methoxybenzyl)amino)methyl)-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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HMBC of compound (4R, 6a5,8R,95,11bS)-Methyl 8-hydroxy-7-(((4-methoxybenzyl)amino)methyl)-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (11)
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'H-NMR of compound (4R,6a5,8R,9S,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (12)
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (12)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (12)

S51



N A

O_D_I_4F 22 1 C:\Bruker\TopSpind.0.6\examdata\CIKK

i‘.

B o

B

g

0

.,
H

T T
1 F2[ppm]

S52



NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (12)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (12)
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HMBC of compound (4R,6aS5,8R,95,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (12)
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YF-NMR of compound (4R,6aS,8R,95,11bS)-Methyl 7-(((4-fluorobenzyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (12)
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'H-NMR of compound (4R,6a5,95,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (14)
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BC-NMR of compound (4R,6a5,9S,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (14)
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COSY of compound (4R,6aS5,95,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-
methanocycloheptal[a]naphthalene-4-carboxylate (14)
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NOESY of compound (4R,6a5,9S,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-
methanocycloheptal[a]naphthalene-4-carboxylate (14)
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HSQC of compound (4R,6a5,95,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-

methanocycloheptal[a]naphthalene-4-carboxylate (14)
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HMBC of compound (4R,6a5,95,11bS)-Methyl 4,9,11b-trimethyl-7-(morpholinomethyl)-8-oxotetradecahydro-6a,9-

methanocycloheptal[a]naphthalene-4-carboxylate (14)
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'H-NMR of compound (4R,6a5,9S,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-
6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (15)
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BC-NMR of compound (4R,6aS,95,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-

oxotetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (15)
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COSY of compound (4R,6aS5,9S,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (15)

S66



e

0_D_I_N_Me_Bnexo 12 1 C:)BrukerTepSpind.0.6\examdata\CIKK

1 F1 [ppm]

7 [ 5 a 3 H 1 F2 [ppm]

S67



NOESY of compound (4R,6a5,95,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (15)
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HSQC of compound (4R,6a8,95,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (15)
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HMBC of compound (4R,6a5,9S,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (15)
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methanocyclohepta[a]naphthalene-4-carboxylate (16)
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BC-NMR of compound (4R,6a5,9S,11bS)-Methyl 7-((dimethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-

methanocyclohepta[a]naphthalene-4-carboxylate (17)
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NOESY of compound (4R,6aS,95,11bS)-Methyl 7-((dimethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (17)
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HSQC of compound (4R,6aS5,9S,11bS)-Methyl 7-((dimethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (17)
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'H-NMR of compound (4R,6a5,95,11bS)-Methyl 7-((diethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-
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BC-NMR of compound (4R,6a5,9S,11bS)-Methyl 7-((diethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (18)
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COSY of compound (4R,6aS5,95,11bS)-Methyl 7-((diethylamino)methyl)-4,9,11b-trimethyl-8-oxotetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (18)
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methanocyclohepta[a]naphthalene-4-carboxylate (18)
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'H-NMR of compound (4R,6a5,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(morpholinomethyl)tetradecahydro-6a,9

methanocycloheptala]naphthalene-4-carboxylate (19a)
S88



(5]

] sl

O D_I_MOH1 10 1 C:BrukerTo

pSpind.0.6\examdata\CIKK

Looo'e- —

Li89°0
28eL'0
£19L°0
80480 %
90880
9E68°0
20060 -F
£816°0
18¥6°0
Z.i66°0
§500°)
Zrzo’l
§2e0°L
BLSO'L
0Z90°L
rZ80'l
6580°L
ZerlL
orsLL
vZal’l
£081°1
11
£20Z°L
8.0Z°L
551271
£08T°)
LLb2' L
966¢°L
Ll ol
LPLY' L
£22¥° 1
2BZF L
BrEP L
Z0PP L
2891
§BLE )
L2091
OFP9L
9E£599°L
1099°
L9991
L8491

SLG0L —

BC-NMR of compound (4R,6a5,95,11bS)-Methyl 8-hydroxy

methanocycloheptala]naphthalene-4-carboxylate (19a)

9450°Z

L266']
§£91°2

§9.0°¢

|

acil’lL

trimethyl-7-(morpholinomethyl)tetradecahydro-6a,9

SBEO'Y

SriEZ

Ippm]

T
4

11b

-4,9,

S89



0O_D_I_MOH1 11 1 C:!Bruker.TepSpind.0.6\examdatai:CIKK

[rel]

<
< ~Roo - owesh CWIOWOEN-— o @ — © ™
& wwoa =+ LS OWN OoNEARNonD 3] = 03 63 [~ =

[ OO R o DO Br0 NODOHEED®D = = DWW @ © e

r oo @ s=horS GrReOe=on® L] QQma < =] o
[ G ww w PO NG TONOOCEE G ] o - o m © 3
- [ o Lo WHw FEFTOOO000 ] NN—— - @

Lo

Le

=4

J ‘ | , Jq U |

15‘0 I I ‘ ‘ 1(;0 ‘ ‘ I I 5‘0 I I I I [plpm]
COSY of compound (4R,6aS5,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(morpholinomethyl)tetradecahydro-6a,9
methanocycloheptala]naphthalene-4-carboxylate (19a)

S90



A

0_D_I_MOH1 12 1 C:\BrukerTopSpind.0 SiexamdataiCIKK -E
o
| &

== -

=0 = = . L
= e = -

— = 1, J = .

- (i) = 7_. — e . F

L SAE o = T r

e = T = = [ F

_ A= =R _

= b=l e =it R -
5}? |

== s L

o= == _ I

=0 . i
— o

1 = |

% ﬁ =5 = -

[t [ T =
[~ =
O
| - F+———+——+——+——+——§————+——"+———— 17—
as 30 25 20 15 10 F2 [ppm]
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'H-NMR of compound (4R,6a5,8R,9S5,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(morpholinomethyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (19b)
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HSQC of compound (4R,6aS5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(morpholinomethyl)tetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (19b)
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NOESY of compound (4R,6a5,95,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-8-hydroxy-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (20a)
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HSQC of compound (4R,6aS5,9S5,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (20a)
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BC-NMR of compound (4R,6aS,8R,9S,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-8-hydroxy-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (20b)
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COSY of compound (4R,6aS,8R,9S,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-8-hydroxy-4,9,11b-
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HSQC of compound (4R,6aS5,8R,95,11bS)-Methyl 7-((benzyl(methyl)amino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (20b)
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'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-ylmethyl)tetradecahydro-
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BC-NMR of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-

ylmethyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate (21)
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COSY of compound (4R,6aS5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-ylmethyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (21)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-ylmethyl)tetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (21)
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HSQC of compound (4R,6aS5,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-ylmethyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (21)
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HMBC of compound (4R,6aS,8R,9S5,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-(pyrrolidin-1-ylmethyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (21)
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'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (22)
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BC-NMR of compound (4R,6aS,8R,9S,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-

trimethyltetradecahydro-6a,9-methanocycloheptalalnaphthalene-4-carboxylate (22)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-
trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (22)
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HSQC of compound (4R,6aS,8R,95,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 7-((dimethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (22)
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BC-NMR of compound (4R,6aS5,9S,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-

6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23a)
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COSY of compound (4R,6aS5,9S,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocycloheptala]naphthalene-4-carboxylate (23a)

S124



Ta L Ta _EEmaTE S

= ,.'--"j . = ==
B NS e
L= = iAo

e e = . o4

= ) o

O_D_I_Dietil2 22 1 C:Bruker\TepSpind.0.6\examdata\CIKK
S
e
fam)} =3
]
==
= =
o =0
-3 —
—
< = ]
[ }
D T T
4 3

1 F2 [ppm]

HSQC of compound (4R,6aS5,9S,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-

methanocycloheptala]naphthalene-4-carboxylate (23a)
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HMBC of compound (4R,6aS5,95,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-6a,9-
methanocycloheptala]lnaphthalene-4-carboxylate (23a)
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"H-NMR of compound (4R,6aS5,8R,95,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (23b)
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-

trimethyltetradecahydro-6a,9-methanocyclohepta[alnaphthalene-4-carboxylate (23b)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23b)
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HSQC of compound (4R,6aS,8R,95,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (23b)
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HMBC of compound (4R,6a5,8R,95,11bS)-Methyl 7-((diethylamino)methyl)-8-hydroxy-4,9,11b-trimethyltetradecahydro-
6a,9-methanocyclohepta[aJnaphthalene-4-carboxylate (23b)
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'H-NMR of compound (4R,6a5,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (24)
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NOESY of compound (4R,6a5,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-
6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (24)

S135



NHMe

g I e omn Mnabea]_

F1 [ppm]

ao

4

IR
%E%h |
.

4.0 35 3.0 25 2.0 15 1.0 F2 [ppm]

HSQC of compound (4R,6a5,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-6a,9-
methanocyclohepta[a]naphthalene-4-carboxylate (24)
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HMBC of compound (4R,6aS5,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((methylamino)methyl)tetradecahydro-6a,9-
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trimethyl-7-((3-

11b-

phenylthioureido)methyl)tetradecahydro-6a,9-methanocyclohepta[a]lnaphthalene-4-carboxylate (25)
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COSY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((3-
phenylthioureido)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (25)
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HSQC of compound (4R,6aS5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((3-
phenylthioureido)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (25)
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HMBC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-((3-
phenylthioureido)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate (25)
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(((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate

'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
(26)
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
(((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(26)
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COSY of compound (4R,6aS,8R,9S5,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(26)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-

((((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate

(26)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-

((((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
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HMBC of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((methylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]naphthalene-4-carboxylate
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((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(28)

'H-NMR of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
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BC-NMR of compound (4R,6aS5,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(28)
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COSY of compound (4R,6aS,8R,9S5,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(28)
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NOESY of compound (4R,6aS,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-

((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate

(28)
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HSQC of compound (4R,6aS,8R,9S,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate
(28)
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HMBC of compound (4R,6a5,8R,95,11bS)-Methyl 8-hydroxy-4,9,11b-trimethyl-7-
((((ethylthio)(phenylimino)methyl)amino)methyl)tetradecahydro-6a,9-methanocyclohepta[a]Jnaphthalene-4-carboxylate

(28)
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