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Table S1: Antiproliferative effects of the investigated compounds

Cc Growth inhibition (%) = SEM
uM HelLa SiHa MCF-7 MD%‘?’IB' A2780 NIH/3T3
. 10 | 3137%1.46 | 3499 141 | 3621+ 2.68 <20 23424132 | 21.76+2.03
30 | 47.65+2.83 | 3979+ 1.89 | 85.89 <093 | 6520« 1.96 | 5237 £2.58 | 37.58+2.32
0 10 | 35.83£0.72 | 28222126 | 4743+ 152 | 27.04 £2.80 | 23.21 + 1.49 <20
30 | 99132029 | 95.63<1.42 | 9627 <021 | 98.07£0.36 | 98.88+0.14 | 93.81 + 1.96
" 10 | 35472094 | 30.18+1.24 | 39.15+ 1.6 <20 23.64 < 1.20 <20
30 | 98.0520.72 | 94.5942.63 | 9632023 | 97.62 <041 | 97.45%0.36 | 97.65+0.79
12 10 35.37+1.85 <20 <20 <20 <20 <20
30 | 98012039 | 9635+ 049 | 9739046 | 99.01 £0.42 | 9822+ 0.16 | 9635+ 0.61
" 10 | 53.0022.18 | 34.47+0.89 | 69.71 =391 | 55.19+2.82 | 5131 <081 | 33.03 £ 0091
30 | 9826+0.57 | 9495+ 0.63 | 9597« 1.05 | 99.13£0.92 | 98.01 £0.10 | 98.28 = 0.50
» 10 | 5231 £2.49 | 2034+ 2.80 | 2836+ 3.38 <20 38.66 £ 1.77 <20
30 | 97355073 | 9330+ 1.06 | 94.80 = 1.24 | 97.45+ 1.01 | 97.12 034 | 9731+ 051
10 | 61.72£2.04 | 3650246 | 5347+ 2.44 <20 50.02+ 1.66 | 27.62+ 145
15 30 | 99.93 +0.05 108;2 £ 199354023 | 99.9440.13 | 99.8440.15 | 99.65+ 023
p 10 | 4331 £3.63 <20 20391351 220 4337+ 3.0l 220
30 | 97831067 | 94.60+0.70 | 9518~ 1.14 | 98.17 £ 0.89 | 97.45<0.16. | 97.93 £ 0.59
- 10 | 25.10 £ 0.88 <20 <20 <20 <20 <20
30 | 29.48+ 1.98 220 31.53 £2.04 220 =20 27234237
10 | 99272013 | 99.82+022 | 99310.19 | 99.12+035 | 98.78 <033 | 99.30 £ 0.26
18 30 | 99.44+0.13 108'232 = | 99.46+0.17 | 99.50+024 | 99274023 | 99.44+023
ICo | 3.082007 | 3444015 | 2122085 | 1982035 | 1612011 | 436<021
" 10 | 24.80£2.19 | 29.60+ 1.73 | 3557+ 2.73 <20 <20 <20
30 | 95.47+2.45 | 81.10<3.07 | 93.65+0.73 | 9844+ 037 | 98.36 £ 028 | 40.00+ 1.49
2 10 | 2738+ 1.71 | 34.64+1.01 | 3642+ 120 <20 22,12 £ 047 <20
30 | 99121035 | 97.1841.29 | 96,51 £0.27 | 98.60 = 0.42 | 98.99 £ 0.14 | 98.34 + 0.47
. 10 | 2737+ 1.56 | 26.68 < 1.12 | 38.09 % 1.97 <20 <20 <20
30 | 98932040 | 95.17+1.74 | 96,76 <022 | 96.62+ 1.66 | 98.80 = 0.18 | 42.75 + 3.68
” 10 | 4639+ 1.05 | 36.07=3.79 | 9170 1.95 | 96,79+ 1.04 | 53.99£2.62 | 91.91 £2.72
30 | 97504063 | 9204+ 137 | 9497 1.41 | 9920+ 1.15 | 9824+0.07 | 97.43 + 041
10 | 99.69%0.06 | 99.79+023 | 99.29%0.09 | 99.60=0.09 | 9750 0.16 | 99.25 £ 0.21
10030 = 100.10 + 100.10 +
23 30 | 100.60 £0.56 0o o 1 99.12 £ 028 | 99.82 4023
ICo | 3312024 | 3522001 | 332£095 | 5054046 | 626018 | 4.54<0.18
10 | 9727068 | 76.61 = 1.83 | 9457+ 1.54 | 9836+ 1.19 | 96.97 029 | 97.23 £ 0.59
24 30 | 96.97+0.69 | 9218+ 1.46 | 94.67 < 1.38 | 98.19+ 1.08 | 97.50£0.16 | 96.98 £ 0.54
IC | 3952006 | 3.862003 | 3942025 | 5572072 | 648%004 | 4924015
101,10 = 100.10 = 100.10 =
10 | 99.94+0.09 2 99.50 + 0.32 = 1 99.65 + 0.18
25 30 | 99.72+0.11 108'12? £ 1 99864013 | 99.7240.14 | 99.66+0.20 | 99.56 +0.31
ICo | 3442034 | 2994015 | 3462059 | 4452019 | 5112098 | 431+0.18
10 | 8534245 | 91.94+ 1.01 | 98.84=035 | 9926 £ 021 | 87.97+2.79 | 9279+ 1.19
26 30 | 99.52+0.16 108'122 £ 199914022 | 99714030 | 99.42+0.14 | 99.54+0.19
ICo | 3822030 | 4642017 | 3922022 | 5042003 | 5992076 | 5.14%021
’ 10 <20 <20 <20 <20 <20 <20
30 | 28.15 + 2.89 <20 <20 <20 <20 <20
10 | 99.42+0.15 108;?* 98.91+024 | 99.11+0.33 | 99.71+023 | 99.16+0.41
28 30 | 99.01<0.14 | 9971 <024 | 99.48 <026 | 99.04 <028 | 98.98 <029 | 99.03 % 0.44
ICy | 2682076 | 3.092019 | 1492002 | 3482047 | 3312040 | 4.16<007
10 <20 <20 <20 <20 <20 <20

20
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30 <20 26.19 +2.93 <20 <20 <20 <20
31 10 <20 <20 <20 <20 <20 <20
30 <20 <20 24.61 +1.84 <20 <20 <20
10 | 9532+£0.92 | 97.59+0.36 | 93.53 +£0.38 | 98.09+0.19 | 99.03+0.21 | 97.11+£0.23
32 30 | 98.55+0.46 | 96.45+0.22 | 96.87+0.44 | 98.12+0.59 | 99.65+0.32 | 97.44+0.28
ICso | 4.10+0.02 5.68 £ 0.68 3.70 £ 0.05 5.51+£0.25 5.42 +£0.98 4.48 +0.28
10 | 97.94+0.24 | 84.55+3.58 | 93.21+£0.76 | 93.46+0.64 | 96.75+0.64 | 83.73 +£0.82
33 30 | 98.96+0.29 | 96.58 £0.59 | 94.45+0.88 | 98.34+0.66 | 99.77+0.25 | 96.62+0.33
ICsy | 4.37£0.05 6.04 + 0.68 3.53+£0.19 6.26 £ 0.36 4.90 £+ 0.54 5.53+0.19
34 10 <20 <20 <20 <20 <20 <20
30 <20 23.30+2.43 <20 <20 <20 <20
35 10 <20 <20 <20 <20 <20 <20
30 <20 <20 <20 <20 <20 <20
36 10 <20 <20 <20 <20 <20 <20
30 <20 29.31+£0.95 | 24.11+1.66 <20 <20 <20
37 10 <20 <20 <20 <20 <20 <20
30 <20 21.60+0.72 <20 <20 <20 <20
10 | 95.20+0.29 | 90.65+0.88 | 86.22+1.71 | 88.39+2.26 | 93.82+1.01 | 67.36 £1.57
38 30 | 97.57+0.81 | 95.80+0.53 | 98.29+£0.27 | 97.53+£0.66 | 99.51 £0.30 | 96.90 + 0.46
ICso | 4.48+0.19 6.13+1.26 4.65+0.16 7.74+£0.13 5.65£0.89 7.00 £0.23
10 | 96.43+0.25 | 81.07+048 | 82.70+2.27 | 82.08+0.32 | 81.15+2.07 | 78.12+0.39
39 30 | 98.45+0.22 | 93.82+0.58 | 91.61£0.46 | 93.47+1.01 | 98.63+0.29 | 72.77 +£0.62
ICsp | 5.31£0.21 8.23+£0.14 5.80 £1.26 8.05 £0.29 5.99 £0.24 8.31+0.76
40 10 <20 <20 <20 <20 <20 <20
30 | 21.43+£1.69 | 28.27+£0.65 | 28.07 £2.38 <20 <20 <20
41 10 <20 <20 <20 <20 <20 <20
30 <20 <20 26.20+2.18 <20 <20 <20
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

*: data from reference 10.3390/ijms24021121 (Bai D, Int J Mol Sci 2023

S4




1H-NMR (500 MHz) of Benzyl (2-((2-chloro-5-fluoropyrimidin-4-yl)Jamino)ethyl)carbamate R1
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13C{1H} J-MOD NMR (125 MHz) of Benzyl (2-((2-chloro-5-fluoropyrimidin-4-yl)Jamino)ethyl)carbamate R1
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19F J-MOD NMR (470 MHz) of Benzyl (2-((2-chloro-5-fluoropyrimidin-4-yl)amino)ethyl)carbamate R1
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IH-NMR (500 MHz) of Benzyl (2-((5-fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)carbamate R2
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13C{1H} J-MOD NMR (125 MHz) of Benzyl (2-((5-fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)carbamate R2
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19F J-MOD NMR (470 MHz) of Benzyl (2-((5-fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)carbamate R2
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1H-NMR (500 MHz) of 2-Chloro-5-fluoro-N-(prop-2-yn-1-yl)pyrimidin-4-amine R3
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13C{1H} J-MOD NMR (125 MHz) of 2-Chloro-5-fluoro-N-(prop-2-yn-1-yl)pyrimidin-4-amine R3
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19F J-MOD NMR (470 MHz) of 2-Chloro-5-fluoro-N-(prop-2-yn-1-yl)pyrimidin-4-amine R3
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1H-NMR (500 MHz) of 2,5-Dichloro-N-(prop-2-yn-1-yl)pyrimidin-4-amine R4
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13C{1H} J-MOD NMR (125 MHz) of 2,5-Dichloro-N-(prop-2-yn-1-yl)pyrimidin-4-amine R4
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IH-NMR (500 MHz) of 5-Fluoro-N*-(prop-2-yn-1-yl)-N?-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R5
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13C{1H} J-MOD NMR (125 MHz) of 5-Fluoro-N*-(prop-2-yn-1-yl)-N?-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R5
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19F J-MOD NMR (470 MHz) of 5-Fluoro-N*-(prop-2-yn-1-yl)-N?-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R5
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IH-NMR (500 MHz) of 5-Chloro-N4-(prop-2-yn-1-yl)-N?-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R6
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13C{1H} J-MOD NMR (125 MHz) of 5-Chloro-N*-(prop-2-yn-1-yl)-N?-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R6
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19F J-MOD NMR (470 MHz) of 5-Chloro-N*-(prop-2-yn-1-yl)-N2-(4-(trifluoromethyl)phenyl)pyrimidine-2,4-diamine R6
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1H-NMR (500 MHz) of 5-Fluoro-N?-(1-methyl-1H-pyrazol-4-yl)-N*-(prop-2-yn-1-yl)pyrimidine-2,4-diamine R7
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13C{1H} J-MOD NMR (125 MHz) of 5-Fluoro-N?-(1-methyl-1H-pyrazol-4-yl)-N*-(prop-2-yn-1-yl)pyrimidine-2,4-diamine R7
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19F J-MOD NMR (470 MHz) of 5-Fluoro-N?-(1-methyl-1H-pyrazol-4-yl)-N*-(prop-2-yn-1-yl)pyrimidine-2,4-diamine R7
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IH-NMR (500 MHz) of 5-Chloro-N?-(1-methyl-1H-pyrazol-4-yl)-N*-(prop-2-yn-1-yl)pyrimidine-2,4-diamine R8
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13C{1H} J-MOD NMR (125 MHz) of 5-Chloro-N?-(1-methyl-1H-pyrazol-4-yl)-N*-(prop-2-yn-1-yl)pyrimidine-2,4-diamine R8
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IH-NMR (500 MHz) of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-
methanobenzo[a]azulene-7,9-diol 6
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13C{1H} JMOD NMR (125 MHz) of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-
methanobenzo[a]azulene-7,9-diol 6
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COSY of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,9-diol 6
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NOESY of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,9-diol
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HSQC of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,9-diol 6
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HMBC of (4bR,75,95,9aR,10S)-10-(Hydroxymethyl)-1-methyl-8-methylene-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,9-diol

6
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IH-NMR (500 MHz) of (4aR,4alR,6S,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azulenol8,1-

de][1,3]dioxepin-6(1H)-ol 7
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13C{1H} J-MOD NMR (125 MHz) of (4aR,4al1R,6S,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo(2,3]azuleno[8,1-de][1,3]dioxepin-6(1H)-ol 7
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COSY of (4aR,4alR,6S,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-
6(1H)-ol 7
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NOESY of (4aR,4a1R,6S5,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-
de][1,3]dioxepin-6(1H)-ol 7
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HSQC of (4aR,4alR,6S,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepin-
6(1H)-ol 7
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HMBC of
de][1,3]dioxepin-6(1H)-ol 7

(4aR,4a1R,6S5,12bS)-3,3,12-Trimethyl-5-methylene-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-
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IH-NMR (500 MHz) of (2R,4a'S,4a''R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-
[4al,6]methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin]-6'(1'H)-ol 8
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13C{1H}

J-MOD

NMR

(125

MHz)

of

(2R,4a'S,4a''R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-
[4al,6]methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin]-6'(1'H)-ol 8
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COSY of (2R,4a'S,4a''R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-[4al,6]Jmethanobenzo[2,3]azuleno[8,1-

de][1,3]dioxepin]-6'(1'H)-ol 8
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NOESY of (2R,4a'S,4al'R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-[4a%,6]methanobenzo[2,3]azulenol8,1-
de][1,3]dioxepin]-6'(1'H)-ol 8
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HSQC of (2R,4a'S,4al'R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-[4a%,6]methanobenzo[2,3]azulenol8,1-
de][1,3]dioxepin]-6'(1'H)-ol 8
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HMBC of (2R,4a'S,4al'R,6'S,12b'S)-3',3',12'-Trimethyl-7',8',8a',12b'-tetrahydro-4a'H-spiro[oxirane-2,5'-[4a%,6]methanobenzo[2,3]azulenol8,1-
de][1,3]dioxepin]-6'(1'H)-ol 8
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IH-NMR (500 MHz) of (4aR,4a'R,5R,6S5,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 29
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1BC{1H} JMOD NMR (125 MHz) of (4aR,4a'R,5R,6S,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 29
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Cosy of
de][1,3]dioxepine-5,6(1H)-diol 29

(4aR,4a'R,5R,6S,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azulenol8,1-
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NOESY of

de][1,3]dioxepine-5,6(1H)-diol 29

(4aR,4a'R,5R,6S,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azulenol8,1-
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HSQC of

de][1,3]dioxepine-5,6(1H)-diol 29

(4aR,4a'R,5R,6S,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azulenol8,1-
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HMBC of (4aR,4a'R,5R,6S,12bS)-5-(Azidomethyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azulenol8,1-
de][1,3]dioxepine-5,6(1H)-diol 29
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 9
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1BC{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S5,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 9
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COSY of (4aS,4a'R,5R,6S,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-

de][1,3]dioxepine-5,6(1H)-diol 9
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NOESY of (4aS,4a'R,5R,6S,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azulenol8,1-
de][1,3]dioxepine-5,6(1H)-diol 9
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HSQC of

(4aS,4a'R,5R,6S,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-

de][1,3]dioxepine-5,6(1H)-diol 9
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HMBC of (4aS,4a'R,5R,6S5,12bS)-5-((Benzylamino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azulenol8,1-

de][1,3]dioxepine-5,6(1H)-diol 9
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S5,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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COSY of (4aS,4a'R,5R,6S5,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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NOESY of (4aS,4a'R,5R,6S5,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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HSQC of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10

MJ\M\MMK

(4aS,4a'R,5R,6S5,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
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HMBC of

(4aS,4a'R,5R,6S5,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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1BF J-MOD NMR (470 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((4-Fluorobenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 10
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S5,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-
4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11
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COSY of (4aS,4a'R,5R,6S,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11
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NOESY of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11
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(4aS,4a'R,5R,6S,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
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HSQC of (4aS,4a'R,5R,6S,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11
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HMBC of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 11

(4aS,4a'R,5R,6S,12bS)-5-(((4-Methoxybenzyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12

E
g %%ﬁg%ﬁ &hdnad B WEad 48d g
5 IS S EEEE 5RAK 8a s
| he ¥ NS LY | .
2(;0 I I I I 1 5|0 I I I I 1 (I)O I I I I 5|0 I I I I [p pll‘l'l] )

S71



COSY of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12
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NOESY of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12
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HSQC of

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12

(4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
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HMBC of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-(((naphthalen-1-ylmethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 12
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-
4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13
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COsY of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13
]
1 S B |
£
i
ST o
e av i = L
a = LB B - L g
= I
— [ - i a
= . - BEa i g L
= alaf |
% &Y @ .
O Al , | . . -
8 6 0 F2 [ppm]

S78



NOESY of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13
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HSQC of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13
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HMBC of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 13

(4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-
4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14
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COsY of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14

ALJJ D
J\_JLD i _JL
T
a
F &
. s
227 [l
e L
o
- = - L
- - = - -
oy Gl a
an
adﬁ f e - L2,
L& & =
@ -
o
£l el s —i B
— ek & o -
=1 o]
@
i = L
% g S&
o=a @n o
D I T T T T T T
8 6 a 2 0 F2 [ppm]

S84



[wdd] 14 0 [ 14 9 8

(4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14
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HSQC of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14

(4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
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HMBC (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-2-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 14
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-
4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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0 F1[ppm]

COsY of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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NOESY of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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HSQC of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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HMBC of

A

(4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((S)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 15
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1H-NMR (500 MHz) of (4a$,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-
4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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COsY of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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NOESY of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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HSQC of (4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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HMBC

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 16
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(4aS,4a'R,5R,6S5,12bS)-3,3,12-Trimethyl-5-((((R)-1-(naphthalen-1-yl)ethyl)amino)methyl)-4a,5,7,8,8a,12b-hexahydro-4al,6-
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H-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4a?,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-
hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17
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COSY

of

(4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-

methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17
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NOESY of (4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17
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HSQC of
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17

o1y

(4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
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HMBC of (4aS,4a'R,5R,6S,12bS)-5-(((3-(1H-Imidazol-1-yl)propyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 17
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1H-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)amino)methyl)-
3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 18
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13C{1H} JMOD NMR (125 MHz) of  (4aS,4a'R,5R,6S5,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-
yl)Jamino)ethyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-
diol 18
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COsY of (4aS,4a'R,5R,6S5,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)amino)methyl)-3,3,12-
trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 18
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NOESY of (4aS,4a'R,5R,65,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)amino)methyl)-3,3,12-
trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 18

O
A __J\ LM JL__ALA}J\L_,MJ I
W ; ; Ui T -E
‘ g =
i i T
b EC‘D B
O _—N
: 0 I
¥ oal -
| 9 e |
- b -
Q ! o
' ; u [ ; I
: {
e E : L
[ g H e
. T T T T T T T T T T T E T T ﬂ T é T ’? T ]
8 6 4 2 0 F2 [ppm]

5109



HSQC

of

(4aS,4a'R,5R,6S5,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)amino)methyl)-3,3,12-

trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 18
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HMBC of

(4aS,4a'R,5R,65,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)ethyl)amino)methyl)-3,3,12-
trimethyl-4a,5,7,8,8a,12b-hexahydro-4at,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 18
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(4aS,4a'R,5R,6S,12bS)-5-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-

yl)Jamino)ethyl)amino)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-

diol 18

JMOD NMR (470 MHz)  of
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-
triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo(2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-
1H-1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol
30
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COsY of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30
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NOESY of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30
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HSQC of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30
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HMBC

yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30

N

of

(4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-

5118

F2 [ppm]

120 100 80 60 40 20 F1 [ppm]

140



1F J-MOD NMR (470 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-
1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 30
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-
triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 31

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

LM_____ﬂJLﬁ__m___ﬂJLﬁLﬂUhJW\JW__, 1 A

"E

g B ¢ R2%agse 2 I 1 b FLEER ] B R R VR P B LR T B B8
T T ST | T

LT S N T T N

S120



13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-
1H-1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol
31
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Cosy of
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 31
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NOESY of

yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 31

(4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-
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HSQC of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 31
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HMBC of (4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 31
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-

—
20 [rel]

triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-
1H-1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol
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COsY of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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NOESY of

(4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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HSQC of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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HMBC of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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1F J-MOD NMR (470 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-
1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 32
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IH-NMR (500 MHz) of (4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-
triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 33
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13C{1H} J-MOD NMR (125 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-
1H-1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol
33
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COsY of (4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 33
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HSQC of (4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 33
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HMBC of (4aS,4a'R,5R,6S5,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepine-5,6(1H)-diol 33
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1F J-MOD NMR (470 MHz) of (4aS,4a'R,5R,6S,12bS)-5-((4-(((5-Chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-
1,2,3-triazol-1-yl)methyl)-3,3,12-trimethyl-4a,5,7,8,8a,12b-hexahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepine-5,6(1H)-diol 33
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IH-NMR (500 MHz) of 1-((1-(((4aS,4a'R,5R,6S,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34
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1BC{1H} JMOD NMR (125 MHz) of 1-((1-(((4aS,4a'R,5R,6S5,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-
methanobenzo([2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34
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COSY of 1-((1-(((4aS,4a'R,5R,6S,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azulenol8,1-

del[1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34

]
p 1T U S
E
L o
=
B | &
- o
[—T=} ‘(ﬁ}@
87 |
—— — =
5 ﬁ
— | -] - i
[} — @
I »BE
—_— =1l = L
LR P i & o
I:‘ - T T - I I : i
8 6 4 0 F2 [ppm]

5141



NOESY of 1-((1-(((4aS,4a'R,5R,6S,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo([2,3]azuleno(8,1-

del[1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34
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HSQC of

E

Ll

1-((1-(((4aS,4a'R,5R,6S5,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-
del[1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34
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HMBC of 1-((1-(((4aS,4a'R,5R,6S,12bS)-5,6-Dihydroxy-3,3,12-trimethyl-1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo([2,3]azuleno(8,1-

del[1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 34
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1H-NMR (500 MHz) of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo([2,3]azuleno(8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-
yl)methyl)-5-fluoropyrimidine-2,4(1H,3H)-dione 35
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13C{1H} J-MOD NMR (125 MHz) of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-
triazol-4-yl)methyl)-5-fluoropyrimidine-2,4(1H,3H)-dione 35
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COSY of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-5-

fluoropyrimidine-2,4(1H,3H)-dione 35

O
. | i e .
3
- o
2
—_— AT i
&=
— o
) L
.J:ﬂ
L~ 1) B
) O = (I | -
= 2 s2
gt -
am‘
- w
= 28 - I
L=
— - L
i il I e
D B I I I I T ]
8 -] 4 0 F2 [ppm]

S147



NOESY of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-5-
fluoropyrimidine-2,4(1H,3H)-dione 35
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HSQC of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-5-

fluoropyrimidine-2,4(1H,3H)-dione 35
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HMBC of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-5-

fluoropyrimidine-2,4(1H,3H)-dione 35
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1BF J-MOD NMR (470 MHz) of 1,4a,5,6,7,8,8a,12b-octahydro-4al,6-methanobenzo[2,3]azuleno[8,1-de][1,3]dioxepin-5-yl)methyl)-1H-1,2,3-
triazol-4-yl)methyl)-5-fluoropyrimidine-2,4(1H,3H)-dione 35

B8 4 g g § g 3
33 3 2 3 3 8 8
\ | | | |

T
15

T
10

-163.5 -164.0 -164.5 -165.0 -165.5 -166.0

5151

[ppm]



IH-NMR (500 MHz)

methanobenzo[a]azulen-8-yl)methanaminium chloride 19

of N-Benzyl-1-((7S,8R,95,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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13C{1H} J-MOD NMR (125 MHz) of N-Benzyl-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-
7,9a-methanobenzo[alazulen-8-yl)methanaminium chloride 19
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COSY of N-Benzyl-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methanaminium chloride 19
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NOESY of N-Benzyl-1-((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methanaminium chloride 19
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HSQC of
methanobenzo[a]azulen-8-yl)methanaminium chloride 19

N-Benzyl-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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HMBC of

N-Benzyl-1-((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methanaminium chloride 19
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IH-NMR (500 MHz) of N-(4-Fluorobenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-

7,9a-methanobenzo[alazulen-8-yl)methanaminium 20
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13C{1H} J-MOD NMR (125 MHz) of N-(4-Fluorobenzyl)-1-((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-
hexahydro-5H-7,9a-methanobenzo[a]azulen-8-yl)methanaminium 20
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CSoY of N-(4-Fluorobenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methanaminium 20
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NOESY of N-(4-Fluorobenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methanaminium 20
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HSQC of N-(4-Fluorobenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methanaminium 20
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HMBC of N-(4-Fluorobenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methanaminium 20
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BF J-MOD NMR (470 MHz) of N-(4-Fluorobenzyl)-1-((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-
hexahydro-5H-7,9a-methanobenzo[a]azulen-8-yl)methanaminium 20
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H-NMR (500 MHz) of N-(4-Methoxybenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-
7,9a-methanobenzo[alazulen-8-yl)methanaminium chloride 21
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13C{1H} J-MOD NMR (125 MHz) of N-(4-Methoxybenzyl)-1-((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-
hexahydro-5H-7,9a-methanobenzo[a]azulen-8-yl)methanaminium chloride 21
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HSQC of N-(4-Methoxybenzyl)-1-((7S,8R,95,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methanaminium chloride 21
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HMBC of

N-(4-Methoxybenzyl)-1-((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methanaminium chloride 21
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IH-NMR (500 MHz) of 1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-
7,9a-methanobenzo[alazulen-8-yl)methyl)methanaminium chloride 22
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13C{1H} J-MOD NMR (125 MHz) of 1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-
hexahydro-5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)methanaminium chloride 22
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COosy of
methanobenzo[a]azulen-8-yl)methyl)methanaminium chloride 22

1-(Naphthalen-1-yl)-N-(((7S5,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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NOESY of

1'1‘

1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)methanaminium chloride 22
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HMBC

methanobenzo[a]azulen-8-yl)methyl)methanaminium chloride 22

)

of

1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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H-NMR (500 MHz) of (1S)-1-(Naphthalen-2-yl)-N-(((7S,8R,95,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-

5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 23
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BC{1H} JMOD NMR (125 MHz)

of

(1S5)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-
4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[alazulen-8-yl)methyl)ethan-1-aminium chloride 23
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COSY of (1S5)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 23
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NOESY of (15)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 23

]
o o
LI =
[} &
D T T T
F2 [ppm]

S177



HSQC of (15)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S5,9aR,105)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 23
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HMBC of

methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 23

(15)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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H-NMR (500 MHz) of (1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,95,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-
5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 24
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1BC{1H} J-MOD NMR (125 MHz) of (1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-
4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[alazulen-8-yl)methyl)ethan-1-aminium chloride 24
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COSsY of
methanobenzo[a]lazulen-8-yl)methyl)ethan-1-aminium chloride 24

(1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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NOESY of (1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]lazulen-8-yl)methyl)ethan-1-aminium chloride 24
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HSQC

of

(1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]lazulen-8-yl)methyl)ethan-1-aminium chloride 24
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HMBC of (1R)-1-(Naphthalen-2-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]lazulen-8-yl)methyl)ethan-1-aminium chloride 24
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1H-NMR (500 MHz) of (1S)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-
5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 25
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1BC{1H} J-MOD NMR (125 MHz) of (15)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-
4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[a]lazulen-8-yl)methyl)ethan-1-aminium chloride 25
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COSY of (1S5)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 25
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NOESY of (15)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 25
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HSQC of (15)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 25
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HMBC of (15)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 25
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H-NMR (500 MHz) of (1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-
5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 26
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1BC{1H} J-MOD NMR (125 MHz) of (1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-
4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[alazulen-8-yl)methyl)ethan-1-aminium chloride 26
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COSsY of
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 26

(1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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NOESY of (1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 26
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HSQC of (1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 26
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HMBC of (1R)-1-(Naphthalen-1-yl)-N-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)ethan-1-aminium chloride 26
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H-NMR (500 MHz) of 3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-
7,9a-methanobenzo([alazulen-8-yl)methyl)propan-1-aminium chloride 27
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13C{1H} J-MOD NMR (125 MHz) of 3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-
hexahydro-5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)propan-1-aminium chloride 27
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COSY of 3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)propan-1-aminium chloride 27
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NOESY of 3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]azulen-8-yl)methyl)propan-1-aminium chloride 27
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HSQC of

methanobenzo[a]azulen-8-yl)methyl)propan-1-aminium chloride 27

3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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HMBC of 3-(1H-Imidazol-1-yl)-N-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)propan-1-aminium chloride 27
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1H-NMR (500 MHz) of (7S,8R,9S5,9aR,10S)-8-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)ethyl)amino)methyl)-10-

(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 28
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13C{1H} J-MOD NMR (125 MHz) of (75,8R,95,9aR,10S)-8-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-
yl)amino)ethyl)amino)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 28
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FNMR (470 MHz) of (7S,8R,9S5,9aR,10S)-8-(((2-((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)ethyl)amino)methyl)-10-
(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 28
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1H-NMR (500 MHz) of (75,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)Jamino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 36
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13C{1H} NMR (125 MHz) of (7S,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-
triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 36

£

g f¢ cHRacelRddEi SBE S B ~

B8 ® R BB Pobbbn? T8 8 N & -8

T N | -

&

-2

o

e

5

1éo I I I I 130 I I I I 55 [P;m]_

5208



19F J-MOD NMR (470 MHz) of (7S,8R,9S5,9aR,10S)-8-((4-(((5-Fluoro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-
triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 36
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H-NMR (500 MHz) of (7S,8R,95,9aR,10S)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-

yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 37
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13C{1H} J-MOD NMR (125 MHz) of (7S,8R,9S,9aR,10S)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)amino)methyl)-1H-

1,2,3-triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 37
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COSY of (7S,8R,95,9aR,10S)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 37
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NOESY of (75,8R,95,9aR,10S5)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)Jamino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-

10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 37
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HSQC of (7S,8R,95,9aR,10S5)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)Jamino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 37
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HMBC of (7S,8R,95,9aR,10S5)-8-((4-(((5-Chloro-2-((1-methyl-1H-pyrazol-4-yl)Jamino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-

10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 37
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H-NMR (500 MHz) of (7S,8R,9S5,9aR,105)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-
1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 38
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13C{1H} J-MOD NMR (125 MHz) of (75,8R,9S,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-
1,2,3-triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 38
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COSY of (7S,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 38
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NOESY of (7S5,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 38
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HSQC of (7S,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 38
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HMBC of (7S,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 38
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19F J-MOD NMR (470 MHz) of (75,8R,95,9aR,10S)-8-((4-(((5-Fluoro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-

triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 38
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1H-NMR (500 MHz) of (75,8R,9S,9aR,10S5)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-
1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 39
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13C{1H} /-MOD NMR (125 MHz) of (7S,8R,9S5,9aR,105)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-
1,2,3-triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 39
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COSY of (7S,8R,95,9aR,10S)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-

10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 39
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NOESY of (7S,8R,95,9aR,10S)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 39
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HSQC of (7S,8R,95,9aR,10S)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-
10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 39
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HMBC of (7S,8R,95,9aR,10S)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)-

10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[alazulene-7,8,9-triol 39
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19F J-MOD NMR (470 MHz) of (7S,8R,9S5,9aR,105)-8-((4-(((5-chloro-2-((4-(trifluoromethyl)phenyl)amino)pyrimidin-4-yl)Jamino)methyl)-1H-1,2,3-

triazol-1-yl)methyl)-10-(hydroxymethyl)-1-methyl-4b,5,6,8,9,10-hexahydro-7H-7,9a-methanobenzo[a]azulene-7,8,9-triol 39
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IH-NMR (500 MHz) of 1-((1-(((7S,8R,9S5,9aR,10S)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40
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13C{1H} J-MOD NMR (125 MHz) of 1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]azulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40
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COSY of 1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[a]azulen-8-
yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40

; . . . . : : : : . : :
g 3 4 2 F2 [ppm]

5232



NOESY of 1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[a]azulen-
8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40
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HSQC of 1-((1-(((7S,8R,9S5,9aR,10S5)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[a]azulen-8-

yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40
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HMBC of 1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-Trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-methanobenzo[a]azulen-

8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 40
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IH-NMR (500 MHz) of 5-Fluoro-1-((1-(((7S,8R,9S5,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]lazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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13C{1H} J-MOD NMR (125 MHz) of 5-Fluoro-1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-
5H-7,9a-methanobenzo[a]azulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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COSY of 5-Fluoro-1-((21-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]lazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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NOESY of 5-Fluoro-1-((21-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-

methanobenzo[a]lazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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HSQC of
methanobenzo[a]lazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41

5-Fluoro-1-((21-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
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HMBC of 5-Fluoro-1-((21-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-7,9a-
methanobenzo[a]lazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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19F J-MOD NMR (470 MHz) of 5-Fluoro-1-((1-(((7S,8R,9S,9aR,10S)-7,8,9-trihydroxy-10-(hydroxymethyl)-1-methyl-4b,6,7,8,9,10-hexahydro-5H-
7,9a-methanobenzo[alazulen-8-yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)pyrimidine-2,4(1H,3H)-dione 41
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Table S2 Docking Study
Compound Interactions with ALK (PDB code: 3A0X, resolution: 1.75 A)
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Compound Interactions with Pim-1 (PDB code: 4ALW, resolution: 1.92 A)
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Key interactions

Interactions

[ 1 van der Waals

I Attractive Charge

I Conventional Hydrogen Bond
|1 carbon Hydrogen Bond

"1 Halogen (Fluorine)
1 Pi-Anion

1 Alkyl

[ 1 pi-Alkyl
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