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methanocyclohepta[a]naphthalene‐4‐carboxylate (17) 
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HSQC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((dimethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (17) 
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HMBC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((dimethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (17) 
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1H‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 
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13C‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 
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COSY of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 
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NOESY of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 
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HSQC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 



S87 
 

 

 

HMBC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐4,9,11b‐trimethyl‐8‐oxotetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (18) 



S88 
 

 

 

 

1H‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9 

methanocyclohepta[a]naphthalene‐4‐carboxylate (19a) 



S89 
 

 

 

 

13C‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9 

methanocyclohepta[a]naphthalene‐4‐carboxylate (19a) 
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COSY of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9 

methanocyclohepta[a]naphthalene‐4‐carboxylate (19a) 
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HSQC of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9 

methanocyclohepta[a]naphthalene‐4‐carboxylate (19a) 



S92 
 

 

 

HMBC of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9 

methanocyclohepta[a]naphthalene‐4‐carboxylate (19a) 



S93 
 

 

 

1H‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (19b) 
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13C‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (19b) 



S95 
 

 

 

 
COSY of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (19b) 



S96 
 

 

 
 

HSQC of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (19b) 
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HMBC of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(morpholinomethyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (19b) 
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1H‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 



S99 
 

 

 

 

13C‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 
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COSY of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 
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NOESY of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 



S102 
 

 
 

 
 

 

 

HSQC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 



S103 
 

 

 

 

HMBC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20a) 
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1H‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S105 
 

 

 

 

13C‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S106 
 

 

 

 
COSY of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S107 
 

 
 

 
NOESY of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S108 
 

 
 

 

 
 

 

HSQC of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S109 
 

 

 

 

HMBC of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((benzyl(methyl)amino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (20b) 



S110 
 

 

 

 

1H‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐ylmethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S111 
 

 

 

 

13C‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐

ylmethyl)tetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S112 
 

 
 

 
COSY of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐ylmethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S113 
 

 

 
 

NOESY of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐ylmethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S114 
 

 
 

 

 
 
 

 

HSQC of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐ylmethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S115 
 

 
 

 

HMBC of compound (4R,6aS,8R,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐(pyrrolidin‐1‐ylmethyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (21) 



S116 
 

 
 

 

1H‐NMR 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) 



S117 
 

 

 

 

13C‐NMR 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) 



S118 
 

 

 

 
COSY 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) 



S119 
 

 

 

 
NOESY 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) 



S120 
 

 

 

 

 
 

 

 

HSQC 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) 



S121 
 

 

 

 

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) 



S122 
 

 

 

1H‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23a) 



S123 
 

 

 

 

13C‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23a) 



S124 
 

 
 

 
COSY of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (23a) 



S125 
 

 

 
 

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

methanocyclohepta[a]naphthalene‐4‐carboxylate (23a) 



S126 
 

 
 

 

HMBC of compound (4R,6aS,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (23a) 



S127 
 

 

 

1H‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23b) 



S128 
 

 

 

 

13C‐NMR of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐

trimethyltetradecahydro‐6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23b) 



S129 
 

 

 

 
COSY of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23b) 



S130 
 

 
 

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

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23b) 



S131 
 

 

 

HMBC of compound (4R,6aS,8R,9S,11bS)‐Methyl 7‐((diethylamino)methyl)‐8‐hydroxy‐4,9,11b‐trimethyltetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (23b) 



S132 
 

 

 

 

1H‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S133 
 

 
 

 

13C‐NMR of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S134 
 

 

 

 
COSY of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S135 
 

 
 

 
NOESY of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐

6a,9‐methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S136 
 

 
 

 

 
 

 

 

HSQC of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S137 
 

 

 

 

HMBC of compound (4R,6aS,9S,11bS)‐Methyl 8‐hydroxy‐4,9,11b‐trimethyl‐7‐((methylamino)methyl)tetradecahydro‐6a,9‐

methanocyclohepta[a]naphthalene‐4‐carboxylate (24) 



S138 
 

 

 

 

1H‐NMR 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) 



S139 
 

 

 

 

13C‐NMR 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) 



S140 
 

 

 

 
COSY 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) 



S141 
 

 
 

 
HSQC 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) 



S142 
 

 

 

 

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) 



S143 
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1H‐NMR 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]naphthalene‐4‐carboxylate 

(26) 
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13C‐NMR 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]naphthalene‐4‐carboxylate 

(26) 

 

 



S146 
 

COSY 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]naphthalene‐4‐carboxylate 

(26) 

 

 



S147 
 

NOESY 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]naphthalene‐4‐carboxylate 

(26) 

 

 



S148 
 

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]naphthalene‐4‐carboxylate 

(26) 

 

 



S149 
 

HMBC 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]naphthalene‐4‐carboxylate 

(26) 
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1H‐NMR 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]naphthalene‐4‐carboxylate 

(28) 
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13C‐NMR 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]naphthalene‐4‐carboxylate 

(28) 
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COSY 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]naphthalene‐4‐carboxylate 

(28) 
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NOESY 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]naphthalene‐4‐carboxylate 

(28) 

 
 

 



S154 
 

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]naphthalene‐4‐carboxylate 

(28) 

 

 

 



S155 
 

HMBC 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]naphthalene‐4‐carboxylate 

(28) 

 

 


