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Intensity

(1R,4aR,4bS,7S,10aR)-7-((E)-2-Azidostyryl)-1,4a,7-trimethyl-1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydrophenanthrene-1-
carboxylic acid (3)

"H NMR (CDCl;, 400.13 MHz) 5 ppm
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3C NMR (100.61 MHz, CDCL) 6 (ppm)
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Intensity

tert-Butyl (2-(((S)-3-methyl-1-0x0-1-(prop-2-yn-1-ylamino)butan-2-yl)amino)-2-oxoethyl)carbamate (8c)
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Intensity

C NMR of compound 8¢ (100.61 MHz, CDCls) 6 (ppm)
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2-(((S)-3-Methyl-1-0x0-1-(prop-2-yn-1-ylamino)butan-2-yl)amino)-2-oxoethan-1-aminium 2,2,2-trifluoroacetate (9¢)
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C NMR of compound 9¢ (125.76 MHz, CDCL;-CD30D) 6 (ppm)
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(S)-3-Methyl- " \j\ 1-(((S)-3-methyl-1-0x0-1-(prop-2-yn-1-ylamino)butan-2-yl)amino)-1-oxobutan-2-
aminium Jch N 2,2,2-trifluoroacetate (9b)
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Intensity

C NMR of compound 9b (125.76 MHz, CDCls-

CD;0D) ¢ (ppm)
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Intensity

(1R,4aR,4bS,7S,10aR)-7-((E)-2-azidostyryl)-1,4a,7-trimethyl-N-(2-0x0-2-((2-0x0-2-(prop-2-yn-1-
ylamino)ethyl)amino)ethyl)-1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydrophenanthrene-1-carboxamide (10a)

'"H NMR (CDCl;, 300.13 MHz) é ppm

—2.91
~2.83
1.28
/0.92
~0.88

1.53

|
—7.24

—7.18

a hs
2.12 3.21 1.00 1.02 1.12 1.32
[N K S — [E— [— [E— =
T LI I L B LML L L I I I Y I L L L B Y A T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Chemical Shift (ppm)

11



Intensity

3C NMR (100.61 MHz, CDCL) 6 (ppm)
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(1R,4aR,4bS,7S,10aR)-7-((E)-2-azidostyryl)-1,4a,7-trimethyl-N-((S)-3-methyl-1-(((S)-3-methyl-1-oxo0-1-(prop-2-yn-1-ylamino)butan-2-yl)Jamino)-1-oxobutan-2-yl)-
1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydrophenanthrene-1-carboxamide (10b)

"H NMR (CDCl;, 400.13 MHz) 5 ppm
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(1R,4aR,4bS,7S,10aR)-7-((E)-2-azidostyryl)-1,4a,7-trimethyl-N-(2-(((S)-3-methyl-1-0x0-1-(prop-2-yn-1-ylamino)butan-2-
yl)amino)-2-oxoethyl)-1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydrophenanthrene-1-carboxamide (10c¢)

"H NMR (CDCl;, 400.13 MHz) 5 ppm
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Intensity

3C NMR (100.61 MHz, CDCL3) 6 (ppm)
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Intensity

(1R,4aR,4bS,7S,10aR)-7-((E)-2-azidostyryl)-1,4a,7-trimethyl-N-((S)-3-methyl-1-0x0-1-((2-0x0-2-(prop-2-yn-1-
ylamino)ethyl)amino)butan-2-yl)-1,2,3,4,4a,4b,5,6,7,8,10,10a-dodecahydrophenanthrene-1-carboxamide (10d)

"H NMR (CDCl;, 400.13 MHz) 5 ppm
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3C NMR (100.61 MHz, CDCL3) 6 (ppm)
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(14Z7.,52S,54aS,54bR,58R,58aR,510Z,3E)-52,54b,58-trimethyl-51,52,53,54,54a,54b,55,56,57,58,58a,59-dodecahydro-11H-
7,10,13-triaza-1(1,4)-triazola-5(2,8)-phenanthrena-2(1,2)-benzenacyclotetradecaphan-3-ene-6,9,12-trione (11a)

'"H NMR (CDCl;, 300.13 MHz) é ppm
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Intensity

3C NMR (100.61 MHz, CDCL3) 6 (ppm)
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Intensity

(147.,52S5,54aS,54bR,58R,58aR,510Z,3E,8S,11S5)-8,11-diisopropyl-52,54b,58-trimethyl-
51,52,53,54,54a,54b,55,56,57,58,58a,59-dodecahydro-11H-7,10,13-triaza-1(1,4)-triazola-5(2,8)-phenanthrena-2(1,2)-
benzenacyclotetradecaphan-3-ene-6,9,12-trione (11b)

'"H NMR (CDCl;, 300.13 MHz) é ppm
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Intensity

(14Z7.,52S,54aS,54bR,58R,58aR,510Z,3E,11S)-11-isopropyl-52,54b,58-trimethyl-51,52,53,54,54a,54b,55,56,57,58,58a,59-
dodecahydro-11H-7,10,13-triaza-1(1,4)-triazola-5(2,8)-phenanthrena-2(1,2)-benzenacyclotetradecaphan-3-ene-6,9,12-
trione (11c¢)

"H NMR (CDCl;, 400.13 MHz) 5 ppm
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Intensity

3C NMR (100.61 MHz, CDCL3) 6 (ppm)
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(1'2,5’S,5**S,5"R,5°R,5*'R,5'"Z,3E,8S)-8-isopropyl-52,5"",5*-trimethyl-5',5%,5°,5%,5* 5% ,5°,5% 57 5% 5% 5°_dodecahydro-11H-
7,10,13-triaza-1(1,4)-triazola-5(2,8)-phenanthrena-2(1,2)-benzenacyclotetradecaphan-3-ene-6,9,12-trione (11d)

'"H NMR (CDCl;, 600.30 MHz) 6 ppm
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Intensity

3C NMR (150.95 MHz, CDCL) 6 (ppm)
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