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2. 1-((Tert-butyldimethylsilyl)oxy)-2-methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-ol 
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3. 2-Methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-benzo[7]annulene-1,5-diol 
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KGP423 with tertiary alcohol NHC_1_13... 8/25/2014 9:24:59 AM

KGP423 with tertiary alcohol NHC_1_137_Orbi_+ESI #500 RT: 4.38 AV: 1 NL: 3.25E7
T: FTMS + p ESI Full ms [150.00-500.00]
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4. Tert-butyl((3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulen-4-
yl)oxy)dimethylsilane 
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5. 1-((tert-butyldimethylsilyl)oxy)-5-hydroxy-2-methoxy-5-(3,4,5-trimethoxyphenyl)-5,7,8,9-
tetrahydro-6H-benzo[7]annulen-6-one 
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6. 1,5-dihydroxy-2-methoxy-5-(3,4,5-trimethoxyphenyl)-5,7,8,9-tetrahydro-6H-benzo[7]annulen-6-
one 
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C:\Xcalibur\...\NHC_5_05_+esi 7/25/2017 8:15:22 AM

NHC_5_05_+esi #2-18 RT: 0.01-0.16 AV: 17 NL: 1.27E7
T: FTMS + p ESI Full ms [200.00-1000.00]
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7. 3-Methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulen-4-ol 
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8. 3-Methoxy-4-(2-(2-methoxyethoxy) ethoxy)-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-
benzo[7]annulene 
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C:\Xcalibur\...\NHC_1_140_03Sept2014 9/3/2014 9:58:05 AM NHC_1_140

NHC_1_140_03Sept2014 #500 RT: 4.06 AV: 1 NL: 2.52E8
T: FTMS + p ESI Full ms [250.00-800.00]
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10. 1-((tert-butyldimethylsilyl)oxy)-2-methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulene-5,6-diol 
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11. 2-((3-Methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo [7] annulen-4-yl) oxy)ethan-1-
ol 
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C:\Xcalibur\...\NHC_1_141_03Sept2014 9/3/2014 10:30:32 AM NHC_1_141

NHC_1_141_03Sept2014 #500 RT: 4.38 AV: 1 NL: 1.79E7
T: FTMS + p ESI Full ms [250.00-800.00]
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13. 8-bromo-3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulen-4-ol 
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C:\Xcalibur\...\NHC_5_41_+ESI 9/29/2017 7:42:27 AM

NHC_5_41_+ESI #2-19 RT: 0.01-0.15 AV: 18 NL: 1.79E7
T: FTMS + p ESI Full ms [200.00-800.00]
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14. 8-Bromo-3-methoxy-4-methyl-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulene 
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C:\Xcalibur\...\NHC_1_153_Orbi_+ESI 11/26/2014 5:19:04 PM NHC_1_153

NHC_1_153_Orbi_+ESI #500 RT: 4.90 AV: 1 NL: 3.70E6
T: FTMS + p ESI Full ms [200.00-800.00]
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15. 2-methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-benzo[7]annulene-1,5,6-triol 
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C:\Xcalibur\...\NHC_5_23_+esi 8/21/2017 8:10:20 AM NHC_5_23

NHC_5_23_+esi #2-16 RT: 0.02-0.16 AV: 15 NL: 7.38E5
T: FTMS + p ESI Full ms [200.00-1000.00]
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18. 3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulene-4-carbonitrile 
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C:\Xcalibur\...\NHC_4_55_F2_+ESI 3/29/2017 10:05:37 AM 7-member ring with CN

NHC_4_55_F2_+ESI #2-14 RT: 0.02-0.15 AV: 13 NL: 1.04E6
T: FTMS + p ESI Full ms [200.00-1000.00]
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19. 2-methoxy-5-(3,4,5-trimethoxyphenyl)-7,8-dihydronaphthalene-1-carbonitrile 
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NHC_3_79_nitrile group_Orbi+ESI 5/4/2016 10:24:56 AM

NHC_3_79_nitrile group_Orbi+ESI #1-43 RT: 0.01-0.37 AV: 43 NL: 1.95E6
T: FTMS + p ESI Full ms [200.00-800.00]
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20. 3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulene-4-carbaldehyde 
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C:\Xcalibur\...\NHC_4_89_aldehyde_Cali 5/5/2017 1:37:52 PM

NHC_4_89_aldehyde_Cali #2-17 RT: 0.01-0.15 AV: 16 NL: 8.06E6
T: FTMS + p ESI Full ms [200.00-1000.00]
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22. 2-bromo-3-methoxybenzaldehyde 
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24. methyl 5-(2-bromo-3-methoxyphenyl)pentanoate  
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25. 1-bromo-2-methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 

 



S79 
 

26. 4-bromo-3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulene 
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27. ethyl 3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulene-4-carboxylate 
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C:\Xcalibur\...\NHC_3_86_F2_Orbi+ESI 5/6/2016 3:45:47 PM
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T: FTMS + p ESI Full ms [200.00-800.00]
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28. (3-methoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulen-4-yl)methanol 

 

 



S91 
 

 

C:\Xcalibur\...\NHC_3_15_CH2OH_+ESI 12/8/2015 10:29:33 AM NHC_3_15
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30. 3-(2,3-Dimethoxyphenyl)propanoic acid 
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31. Methyl 5-(2,3-dimethoxyphenyl)-3-oxopentanoate 
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32. Methyl 5-(2,3-dimethoxyphenyl)-3-hydroxypentanoate 
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33. Methyl 3-((tert-butyldiphenylsilyl)oxy)-5-(2,3-dimethoxyphenyl)pentanoate 
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34. 3-((tert-butyldiphenylsilyl)oxy)-5-(2,3-dimethoxyphenyl)pentanoic acid 
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35. 7-((tert-butyldiphenylsilyl)oxy)-1,2-dimethoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 
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36. 7-hydroxy-1,2-dimethoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 
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37. 3,4-dimethoxy-9-(3,4,5-trimethoxyphenyl)-6,7-dihydro-5H-benzo[7]annulen-7-ol 
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C:\Xcalibur\...\NHC_3_05_KGP471 11/10/2015 3:12:31 PM

NHC_3_05_KGP471 #200 RT: 1.69 AV: 1 NL: 8.53E6
T: FTMS + p ESI Full ms [200.00-900.00]
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39. 2-((tert-butyldimethylsilyl)oxy)-3-methoxybenzaldehyde 
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41. ethyl 5-(2-((tert-butyldimethylsilyl)oxy)-3-methoxyphenyl)-3-oxopentanoate 
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42. ethyl (Z)-3-amino-5-(2-((tert-butyldimethylsilyl)oxy)-3-methoxyphenyl)pent-2-enoate 
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43. ethyl (Z)-3-acetamido-5-(2-((tert-butyldimethylsilyl)oxy)-3-methoxyphenyl)pent-2-enoate 
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44. ethyl 3-acetamido-5-(2-((tert-butyldimethylsilyl)oxy)-3-methoxyphenyl)pentanoate 
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45. 3-acetamido-5-(2-hydroxy-3-methoxyphenyl)pentanoic acid 

 

 



S118 
 

46. N-(1-hydroxy-2-methoxy-5-oxo-6,7,8,9-tetrahydro-5H-benzo[7]annulen-7-yl)acetamide 
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47. N-(1-((tert-butyldimethylsilyl)oxy)-2-methoxy-5-oxo-6,7,8,9-tetrahydro-5H-benzo[7]annulen-7-
yl)acetamide
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48. N-(1-((tert-butyldimethylsilyl)oxy)-2-methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-7-yl)acetamide 
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49. N-(1-hydroxy-2-methoxy-5-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-7-
yl)acetamide 

 

 



S122 
 

 

C:\Xcalibur\...\NHC_3_08_final_Orbitrap 11/18/2015 4:40:40 PM

NHC_3_08_final_Orbitrap #215 RT: 1.78 AV: 1 NL: 1.97E7
T: FTMS + p ESI Full ms [200.00-800.00]
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52. ethyl 5-(2,3-dimethoxyphenyl)-3-oxopentanoate 
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53. ethyl 5-(2,3-dimethoxyphenyl)-3-hydroxypentanoate 
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54. 5-(2,3-dimethoxyphenyl)-3-hydroxypentanoic acid 
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55. 1,2-dimethoxy-8,9-dihydro-5H-benzo[7]annulen-5-one 
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56. 1,2-dimethoxy-5-(3,4,5-trimethoxyphenyl)-8,9-dihydro-5H-benzo[7]annulen-5-ol 
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C:\Xcalibur\...\NHC_3_154_KGP500 2/1/2017 1:49:44 PM KGP500_Pure

NHC_3_154_KGP500 #2-19 RT: 0.01-0.16 AV: 18 NL: 7.08E6
T: FTMS + c ESI Full ms [200.00-1000.00]
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57. 1,2-dimethoxy-7-(3,4,5-trimethoxyphenyl)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 
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C:\Xcalibur\...\NHC_4_17_Repurified_esi 2/16/2017 11:15:58 AM
NHC_4_17

NHC_4_17_Repurified_esi #2-19 RT: 0.01-0.15 AV: 18 NL: 2.39E7
T: FTMS + p ESI Full ms [100.00-1000.00]
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58. 2-isopropoxy-3-methoxybenzaldehyde 
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60. ethyl 5-(2-isopropoxy-3-methoxyphenyl)-3-oxopentanoate 
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61. ethyl 3-hydroxy-5-(2-isopropoxy-3-methoxyphenyl)pentanoate 
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62. ethyl 3-((tert-butyldiphenylsilyl)oxy)-5-(2-isopropoxy-3-methoxyphenyl)pentanoate 
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63. 3-((tert-butyldiphenylsilyl)oxy)-5-(2-isopropoxy-3-methoxyphenyl)pentanoic acid 
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64. 7-((tert-butyldiphenylsilyl)oxy)-1-isopropoxy-2-methoxy-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-one 
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65. 7-hydroxy-1-isopropoxy-2-methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 
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66. 1-isopropoxy-2-methoxy-7-((trimethylsilyl)oxy)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one 
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67. 4-isopropoxy-3-methoxy-9-(3,4,5-trimethoxyphenyl)-5H-benzo[7]annulene 
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68. 3-methoxy-9-(3,4,5-trimethoxyphenyl)-5H-benzo[7]annulen-4-ol 
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C:\Xcalibur\...\NHC_4_29_F2_+ESI 3/29/2017 10:14:26 AM fully aromatic kgp18

NHC_4_29_F2_+ESI #2-17 RT: 0.01-0.16 AV: 16 NL: 6.83E6
T: FTMS + p ESI Full ms [200.00-1000.00]
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69. Sodium 3-methoxy-9-(3,4,5-trimethoxyphenyl)-5H-benzo[7]annulen-4-yl phosphate 
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C:\Xcalibur\...\NHC_5_30_Pure_+esi 9/8/2017 11:07:52 AM

NHC_5_30_Pure_+esi #3-20 RT: 0.01-0.15 AV: 18 NL: 1.59E7
T: FTMS + p ESI Full ms [200.00-1000.00]
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Inhibition of tubulin polymerization, percent inhibition of colchicine binding, and cytotoxicity of 
the benzosuberene and dihydronaphthalene analogues.  

Compound 

Inhibition of 
tubulin 

polymerization       
IC50 (µM) ± 

SD 

  

 

 GI50 (µM) SRB assaya ± SD   

% 
Inhibition   

of 
colchicine 
binding ± 

SD 

  

      SK-OV-3 NCI-H460 DU-145     

CA4 1.0b 84 ± 3 (1 µM), 98 
± 0.007 (5 µM) 0.00455 0.00223c 0.00327c  

CA4P >40b ND 0.00119 0.00194c 0.00323c  

KGP18  0.85 ± 0.02d 73 ± 5 (1 µM), 95 
± 0.5 (5 µM)  0.0000543e 0.0000418e 0.0000249e  

KGP03 0.5f 90 ± 2 (1 µM), 98 
± 0.3 (5 µM)  0.0029f 0.0032f 0.00040f  

Doxorubicin ND ND 0.0789±0.0551 0.123±0.066 0.134±0.0842  

Paclitaxel NR NR 0.00134±0.000408 0.00176±0.000399 0.00147±0.000442  

3 >20 ND 0.394±0.0134 0.173±0.167 0.0330±0.0146  

6 1.2 ± 0.1 72 ± 2 (5 µM) 0.0314±0.0105 0.0476±0.0148 0.141±0.094  

8 >20 ND 6.52±0.71 1.90±0.42 5.66±0.35  

11 >20 ND 3.22±0.57 0.855±0.114 3.76±0.41  

13 0.39 ± 0.06 88 ± 1 (5 µM) 0.0221±0.0011 0.0353±0.0095 0.0362±0.0111  

14 4.9 ± 0.1 35 ± 5 (1 µM) 0.312±0.116 0.449±0.046 0.423±0.110  

15 >20 0 (5 µM) 3.03±1.25 3.86±1.15 4.04±1.74  

18 1.1 ± 0.1 62 ± 0.7 (5 µM) 0.0648±0.0088 0.434±0.122 0.860±0.267  

19 0.37 ± 0.08 73 ± 0.6 (5 µM) 0.0384±0.0102 0.0605±0.0027 0.0252±0.00223  

20 3.2 ± 0.08 61 ± 3 (5 µM) 0.0572±0.0110 0.0847±0.0087 0.0402±0.0155  

27 1.0 ± 0.07 47 ± 1 (5 µM) 0.299±0.025 0.353±0.024 0.631±0.134  

28 0.63 ± 0.03  76 ± 2 (5 µM) 0.0403±0.0028 0.0628±0.0013 ND  

37 3.8 ± 0.5 28 ± 4 (5 µM) 0.263±0.019 0.432±0.169 0.439±0.220  

49 >20 0.4 ± 0.6 (5 µM) ND  0.334±0.004 1.20g  

56 >20 0 (5 µM) 27.2±4.4 70.5±33.6 26.0±5.4  

57 >20 0 (5 µM) 5.77±0.82 2.00±0.55 4.45±0.63  

68 0.48 ± 0.08  68 ± 1 (0.5 µM), 95 
± 0.8 (5 µM) 0.00690±0.00215 0.0581±0.0206 0.0976±0.0352  

69 16 ± 0.7 45 ± 2 (5 µM) 0.0153±0.0008 0.0291±0.0068 0.0239±0.0079   
a Average of n ≥ 3 independent determinations (unless otherwise noted) 
b Data from ref. 2424 and ref.7474 
c For additional data, see ref. 2424 
d For additional data, see ref. 3737 
e For additional data, see ref. 88 
f For additional data, see ref. 3636 and ref. 7575 
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g Average of n = 2 independent determinations (of duplicates) 
ND = Not Determined 
NR = Not Relevant (paclitaxel enhances microtubule assembly) 


