Table S1: Cytotoxicity (ICs. uM * SD) of the precursors (1-3) and synthesized compound (10-12
and 16-17) at 24 and 72 h of incubation.

Time Compound MG-63 MCE-7 HT-29
incubation
1 183+14 >100 0.066 + 0.002
2 1.23 £ 0.06 >100 0.028 + 0.006
5 1.11+£0.18 8.23 £ 0.05 433+1.73
24h 15 2.8 +0.06 1.38 +0.14 4.77 £0.20
16 2.7 +0.04 8.81+0.21 4.16+0.15
17 0.75+£0.12 13.09 £ 0.04 4.12+0.05
1 0.028 + 0.003 0.007 + 0.005 >100
2 0.48 +0.03 0.06 +0.02 >100
5 493 +0.76 493 +0.76 8.51+0.01
9 1.82+£0.18 3.97+0.23 0.26 £ 0.07
72 h 10 0.55+0.35 0.87+0.13 0.88 £ 0.41
11 4.45 +3.68 4.86 +0.98 290+0.84
15 2.33+0.78 2.26+0.88 0.83+0.25
16 2.34+0.25 0.26 £ 0.08 0.65 = 0.02
17 1.78 £0.20 0.29+0.17 0.041 + 0.005



Table S2: % apoptotic cells (ratios Annexin +/- and PI +/-) at 24 h of incubation

MCE-7

MG-63

HT-29

Compound Concentration

16
17
18

16
17
18

16
17

18

Control
1uM
1uM
1 uM
1 uM
1 uM
1uM
Control
1 uM
1 uM
1 uM
1uM
1uM
1 uM
Control
1uM
1uM
0.1 pM
0.01 uM
1 uM
0.1 pM
0.01 uM
1uM
1 uM
1 uM
0.1 pM
0.01 uM

Annexin -

(%)

83.50
75.36
78.86
38.69
84.07
83.37
81.49
89.58
51.44
51.92
38.69
70.22
71.33
65.26
94.70
94.70
83.11
87.47
86.97
52.85
93.60
94.10
88.79
88.98
64.94
89.29
94.35

Total
(%)
16.50
24.64
21.14
61.04
15.93
16.63
18.51
10.42
48.56
48.08
61.04
29.78
28.66
34.74
5.30
5.30
16.89
12.53
13.04
48.15
6.40
5.90
11.21
11.02
35.06
13.71
5.65

Annexin +
PI-
(%)

17.76
91.33
89.04
52.87
56.33
40.81
20.03
33.32
64.62
81.29
52.87
93.12
62.35
83.25
22.55
22.55
79.60
92.01

11.41

56.33
40.81
13.02

PI+
(%)
86.24
8.67
10.96
47.13
43.47
59.19
79.97
66.68
35.38
18.71
47.13
6.88
37.65
16.75
77.45
77.45
20.40
7.99

88.59

43.47

59.19
86.98



Table S3: % apoptotic cells (ratios Annexin) at 48 h of incubation in HT-29 cell line.

Compound Concentration

Control
1uM
2 0.1 uM
0.01 uM
Control
1uM
3 0.1 uM
0.01 M
1 uM
18 0.1 uM
0.01 uM

Annexin -

(%)
90.90
87.92
87.58
91.20
86.43
87.92
89.35
91.32
43.67
44.79
71.14

Annexin +

(%)
10.10
12.08
12.42

8.80
13.50
12.08
10.65

8.68
56.30
55.21
27.86

Table S4: results (%) of cells in each cell cyle phase at 24 of incubation

MG63
G0/G1 S G2/M
1 0 0 100
2 0 0 100
3 55.04 11.64 34.83

16 64.07 13.90 24.29

17 67.11 1324 21.33

18 43.16 18.41 47.03

Control 5649 1474 28.15

G0/G1

0

3.76

73.09

74.03

76.16

35.00

62.65

MCF7

S

0

1.80

7.02

7.85

8.80

9.38

14.87

100

94.63

19.89

18.13

15.05

55.63

23.93

G2/M

G0/G1

3.1

2.15

59.99

49.45

62.72

10.42

61.92

HT-29
S

26.02

5.62

10.92

10.48

14.80

5.03

13.02

G2/M

70.85

92.29

29.10

40.07

22.49

84.55

25.03
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Table S5: *H NMR for compound 7-9, § in ppm (J in Hz)

Cyclolignan

83
10’ 12°
11’

linker

7
6.315s
6.99s

4.86 d (11.2)
2.26 m
4.02m

3.63 dd (4.8. 12.0)
5825

1.425s;155s
6.20 s
4.31 bs
2.71dd (2.0. 4.8)
3.76 s
3.71s

4.04m
3.38m
210 m

NN g/\/\/\/g
7 8
3
8
9
8 9
6.36 s 6.39s
6.95s 6.95s
4.92d (14.0 Hz) 4.86d(11.2)
2.25m 2.25m
3.67m 4.00m
3.96 m 3.62dd (2.4.11.2)
5.87s 5.90s
1.34s;1.51s 1.445s;155s
6.27 s 6.24 s
4.37 bs 4.40 bs
2.76 m 2.82dd (2.0. 4.4)
3.74s 3.75s
3.70s 3.72s
4.36 m
4.02m 5.09 d (6.8)
3.99m 5.19d (6.8)
1.36-1.89 m 7.10d (8.0)

7.30d (8.0)
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Table S6: 3C NMR for compound 7-9, & in ppm.
C 7 8 9
1 11655 116.7 11655
2 130.6 130.8 130.8
3 106.2 106.1 105.9
4 147.4 147.1 1473
5 150.3 150.0 150.2
6 109.3 109.5 109.6
7 68.0 67.9 68.1
8 29.0 28.9 28.7
c 9 63.7 63.9 63.9
g 10 101.0 100.9 100.7
= 1 99.6 99.7 99.7
S 12.13 19.5.29.7 19.5.29.9 19.5.29.8
© i 140.8 140.6 140.6
26’ 104.8 104.7 104.6
3’5’ 153.3 153.1 153.2
4 1418 141.9 1417
7 47.0 46.8 471
8 35.2 34.9 34.8
9 172.7 172.9 172.9
10° 12’ 59.7 59.7 59.7
1 60.9 60.8 61.0
. 28.3.28.8. 35.3. 63.4. 65.7. 125.6. 125.8.
linker 39.2.63.1. 65.0

38.9.63.1. 64.9 128.2.128.7.136.4. 136.7
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Table S7: *H NMR for compound 10-12, § in ppm (J in Hz)

H 10 11 12

2 7.21d (8.0) 7.21d (8.0) 7.22.d (8.0)

3 7.17d (8.0) 7.17d (8.0) 7.20d (8.0)
C1-CO-OCHs 2395 2395 246
C4-CO-OCHs 237s 237s 2.46's

5 7.71d (8.8) 7.71d (8.8) 7.80d (8.8)

7 7.32 dd (1.8; 8.8) 7.32.dd (1.8; 8.8) 7.38 dd (1.8; 8.8)

8 7.66 d (1.8) 7.66 d (1.8) 7.66 d (1.8)

9 3.031(8) 3.031(8) 3.151 (7.6)

10 2601 (8) 2601 (8) 2.781(7.6)

3.971(6.8)
171 m 5.10s
4041(72) 127 m 7334 (8.4)
C1100R 1.96 m
N 119 m 7.26 d (8.4)
1.48 m 447

3.281(7.2)
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Table S8: 3C NMR for compound 10-12, & in ppm.

C 10 11 12
1 144.7 147.2 1475
2 118.1 117.1 117.9
3 117.2 117.4 117.1
4 1445 147.0 147.2
4a 126.7 126.4 127.1
5 122.9 122.2 122.3
6 129.0 128.3 129.2
7 1425 140.9 140.5
8 1204 120.2 120.3
8a 128.3 128.0 127.9

9 34.1 35.1 35.6

10 33.1 315 31.2
11 177.8 177.8 177.3
-OCOCH; 169.9 169.6 169.4
-OCOCHs 215 21.2 20.0
29.1 277 1987

C1O0R 355 38.4

- 64.5 33.8 129.4
618 133.3

136.6
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Table S9: *H NMR for compound 13-15, in ppm (J in Hz)

MHQ

Cyclolignan

linker

a1 w N

10
-OAc

o0 N o W

10

12.13
2°6’
70
g’
10° 122
11’

13

7.21d (8.0)

7.17d (8.0)
490

1.19s

0.43s
7.12d (8.0)
7.14d (8.0)
2.445;2.455s

4.02m

1.80 m
1.25m

6.38s
6.97 s
4.90d (10.8)
2.17m
4.04m
3.68 dd
(4.4;11.2)
5.89s
149s;155s
6.255s
4.72 d (10.2)
2.78m
3.78s
3.83s

14
7.21d (8.0)
7.17d (8.0)
7.78d (8.8)

7.40 dd
(2.0; 8.8)
7.64d (2.0)
3.11t(7.6)

2.66 1 (7.6)
2.44'5.2.45's

4.02 m
3.99m
1.25-1.80 m

6.38s
6.97 s
4.90 d (10.8)
2.17m
4.04m
3.68 dd
(4.4;11.2)
5.89s
1.49s;155s
6.25s
4.72 d (10.2)
2.78 m
3.78s
3.83s

15

14

15

7.22.d (8.0)
7.18d (8.0)
7.78d (8.0)
7.39dd
(1.8 8.0)
7.66d (1.8)
3.141(7.6)
2.821(7.6)
245

5.19.d (10.4)
5.09 d (10.4)
7.24d (7.6)
7.10d (7.6)

6.39s
6.955s
4.75d (10.8)
2.25m
3.96t(11.6)
3.63 dd
(3.6; 11.6)
5.90s
1.34s;151s
6.24 s
4.74 d (10.8)
2.25m
3.74s
3.79s
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Table S10: *C NMR for compound 13-15, & in ppm.
C 13 14 15
1 147.0 1472 1475
2 117.9 118.1 117.9
3 117.2 117.4 117.1
4 147.0 147.0 147.2
4a 126.3 126.4 127.1
C1CO-OCHs 169.3; 21.0 169.6; 21.3 169.4; 20.0
o C4CO-OCH; 169.3; 21.0 169.6; 21.2 169.6; 20.0
I 5 122.0 122.2 122.3
2 6 128.4 128.3 129.2
7 1405 140.9 140.5
8 1203 120.2 1203
8a 128.0 128.0 127.9
9 35.6 35.1 35.6
10 31.6 315 31.2
11 122.0 122.2 122.3
. 65.0; 64.6; 35.1 136.2; 135.4: 128.7;
linker 35.265.8,66.3 28.7: 25.7; 25.6 128.7; 67.2; 66.9
1 126.3 126.6 128.0
2 130.8 131.1 130.8
3 105.1 105.0 104.7
4 1471 1472 147.0
5 150.0 147.2 146.9
6 109.5 109.7 109.5
7 67.9 68.1 67.8
8 29.0 35.8 34.9
c 9 63.7 63.3 62.9
g 10 101.0 99.9 101.0
= 11 99.6 98.7 99.6
S 12.13 30.0: 19.6 30.1:19.8 29.9:19.3
O I 137.3 138.2 140.5
26’ 106.4 106.4 106.1
3’5’ 152.9 153.3 153.1
4 137.9 137.7 136.8
7 46.8 47.0 46.6
8’ 68.0 68.1 67.8
9 172.1 173.1 172.4
100122 56.2 56.4 60.8

11 60.8 61.1 62.9
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Table S11: *H NMR for compound 16-18, § in ppm (J in Hz)

MHQ

Cyclolignan

H

linker

© 00 N O Wi

-OAcC

89

10°.12°

11’

16
7.21d (8.0)
7.18d (8.0)
7.78 d (8.0)
7.39dd
(1.8; 8.0)
7.64d (1.8)
3.08t(8.0)
2.66 1 (8.0)
2.435;2.455

4.06t(6.0)
1.88 m
3.981(4.0)

6.47 s
6.87 s
7.335s
9.59s
5.98s
6.21s

4.59d (4.0)
2.82d (3.6)
3.73s
3.75s

17
7.20d (8.0)
7.17d (8.0)
7.78d (9.0)

7.39 dd
(0.8; 9.0)
7.66 d (0.8)
3.01t(7.6)
2.67t(7.6)
2.43s.2.455s
4.021(6.8)
1.54m
1.46 m
1.23m
1.20 m
3.97m
6.50 s
6.87 s
7415
9.59s
5.98s
6.20 s

4,59d (3.2)
3.97m
3.73s
3.76 s

18
7.22 d (8.0)
7.18 d (8.0)
7.78d (8.0)
7.39.dd
(1.8; 8.0)
7.66d (1.8)
3.131(7.6)
2.741(7.6)
2.44'5.2.45's

5.08 d (10.8)
5.06 d (10.8)
7.24d (7.6)
7.10d (7.6)
5.09m

6.61s
6.88s
7.38s
9.59s
6.00s
6.20 s

4,58 d (4)
4.04d (4)
3.76s
3.81ls
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Table S12: °C NMR for compound 16-18, & in ppm.
C 16 17 18
1 1443 1455 1443
2 117.9 119.4 118.1
3 117.1 118.6 117.4
4 144.0 145.5 144.0
4a 126.4 129.7 122.2
C1CO-OCHs 169.4; 21.0 170.9; 22.6 169.5; 21.3
o  C4CO-OCHs 169.4; 21.0 170.9; 22.6 169.6; 21.4
I 5 122.0 1235 1222
= 6 128.0 129.3 128.0
7 147.4 141.0 137.1
8 120.1 121.7 120.2
8a 127.7 129.7 182.1
9 311 37.2 35.6
10 27.7 328 311
11 171.6 173.2 171.6
1337
128.3
355
: 252 28.4 38.0 127.8
linker 22:; 39.0 639 65.1 133.1
66.0
66.5
1 125.0 126.7 1253
2 133.1 1353 133.8
3 110.0 1116 117.1
4 150.5 151.9 150.4
5 108.9 151.9 150.1
6 147.4 110.4 110.0
7 133.7 146.9 1456
c 8 191.2 134.8 133.1
< 9 101.8 192.8 191.2
= 10 125.0 103.3 101.8
E] 1 137.0 35.6 135.7
&) 2.6 104.8 107.0 104.8
3.5 153.2 154.7 153.2
4 139.4 138.7 136.9
i 46.4 47.8 46.4
8 44.7 46.1 44.4
9 172.4 174.2 172.4
107, 127 60.7 57.7 56.1

10 56.1 62.3 60.7



Tubulina

Figure S1: Docking complexes of precursors 3 and 4 in the colchicine site of tubulin.
GTP the inhibitors, and those residues that interact with the inhibitors via hydrogen
bonds are shown atomistically. The two protomers tubulin and are shown in yellow

and purple, respectively
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Figure S2: 'H and 13C NMR spectra for compound 7
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Figure S3: 1H and 13C NMR spectra for compound 8



Br

(ole]e)
OCHj

OCH;

X5

HsCO

1 E
| =
| o
|
|
|
! -
_—
—_—
—_— - =
—
_3
| o~
-
4
t Fm
£
4
— =
e
= | q
4
j W
—_——=
] rw
4
b
—
\
d
TN
— .“ILW.m
——
i
E
]
|
|
| =
_ (2]
|

ovs 61

bES 6T

vvu.nNU

506762

$28°vE—/"
186 ve—’

988° Lb =,
2:..31\
SET" 95\
962" 95
22709
62809
vrs 29—

882792\

620720,
u°¢.-||\

062601
wov.no—.\\

$28° 961
STp opt—

58" 9pT—
266" 9v1—

95T 85T

289721

Figure S4: 1H and 13C NMR spectra for compound 9
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Figure S10: 1H and 13C NMR spectra for compound 15



ppm

-
066702~
250712
26271 . .
pTge | —j—— T 02e7 ¢
62871 o~ BUTTTE~
T15°5€E
[T _
99p°7 R S
[ S 299 b0
96973 7 [ £18° 91
909°2 |
290°€ - «
280°¢ = - .
T0T°s f vo1°9s
- 122709
roges -
| 8ees ] 6T9°T9
Focss o —>
98678 - = — 4
“266° 5 7
FL00° Y & —— <
(20 i Y 2327927 O
+950 v — oIl —
ize0°y | 198" 22
Lo v ©
085" b —
065" b= m
° ml
58276 - — m
18275
4287101 o
864°0LOT C
£66°6 0067801~ —
95675 - 0007011
§86°S == - o
1665 U1 LTT
£12°9 — — vpe”LTT ©
569°9 Q Q 0617021 —
298°9 < < S10°221 =
6912 O o) ! 0vo° ST (&)
6812 6987921 (D]
v0Z° ¢ VL Lz
v22 L - 600" 92T Q.
882" 2 ~ pTT EET, (%2]
[ - - | LT
8987 L = - —— | Lb0° 18T/ R
wE L —_— = 020° 8T
685 ¢ — | Q0P BET M
£68° L —— F £86" EPT
9€9° LT [LE 4 N
L o — 8T9°SpT
60 L— 288" (VT (@)
008" 2~ - 89p° 05T ™
@) S6T 5T i1
© ©
- c
S9E" 6T @®©
TTp 69T
%) = 119 TLT I
o o I 9E 22T —
I (@] (@]
(@] O o L
5 —
V8 6 (@) s —
m o 0]
9227161 1)
—
8 S
n.wo o
T —
O/\O LL



| & %88 3
i ki =
OAc
IO CO
0.
o " NCo0T NN
= o) OAc
17
H,CO OCHj,
OCH,4
| ‘! ' |
I 1
A |
‘ \J | ‘ 1 \h o M y
) - u ‘i"-/” L M ‘ml‘\“,\. . '\ f
' 9 8 ) ; . . 6 ‘ 5 I ; s 3 2 1 ppm
e gee ve %
1] !
[T

Figure S12: 'H and 13C NMR spectra for compound 17
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Figure S13: 1H and 13C NMR spectra for compound 18
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