Table S1. IR, *H and **C NMR spectroscopic data for alkynes 2 and 9

Compd. IR (ATR, vicm™)

'H NMR (DMSO-ds, 6 ppm)

13C NMR (DMSO-ds, 5 ppm)

3289, 3154, 3061, 2111, 1626
1562, 1498, 1452, 1424, 1387
1321, 1273, 1246, 1151, 1081
1066, 939, 874, 856, 837, 783
748, 684, 631, 569, 513

11.79 (s, 1H, 10), 8.34 (d, 1H, 7,
J=52Hz),826(d, 1H, 3, J =
7.9 Hz), 8.17 (d, 1H, 6, J = 5.2
Hz), 7.64 (d, 1H, 12, J = 8.2 Hz),
7.60-7.56 (M, 1H, 1), 7.30-7.26
(m, 1H, 2), 4.77 (s, 1H, 2')

140.83 (8), 138.66 (7), 137.67 (11),

128.67 (1), 128.14 (9), 125.42 (5),

122.02 (3), 120.69 (4), 119.81 (2),

115.32 (6), 112.33 (12), 84.94 (1),
30.68 (2)

3306, 3143, 2104, 1622, 1597
1563, 1499, 1446, 1375, 1338,
9 1315, 1281, 1247, 1178, 1147
1014, 961, 899, 877, 776, 740,
654, 625, 587, 504, 457

11.83 (s, 1H, 10), 8.25-8.22 (m,
1H, 3),8.21 (s, 1H, 6), 7.62-7.59
(m, 1H, 12), 7.57-7.53 (m, 1H,
1), 7.27-7.23 (M, 1H, 2), 4.03 (s,
1H, 2'), 2.74 (s, 3H, 13)

142.83 (7), 140.70 (8), 134.06 (11),

129.54 (9), 128.30 (1), 127.01 (5),

122.05 (3), 120.72 (4), 119.78 (2),

117.22 (6), 112.15 (12), 84.85 (1),
76.72 (29, 20.33 (13)




Table S2. *H and **C NMR spectroscopic data for azide 15

Compd.  H NMR (DMSO-ds, 5 ppm) 13C NMR (DMSO-ds, 5 ppm)

11.44 (s, 1H, 10), 8.16 (d, 1H, 7,

J=53Hz), 808 (d, 1H, 3, J= 158.70 (1), 141.77 (8), 141.35 (11),
8.6 Hz), 7.82 (d, 1H, 6, J = 5.2 137.78 (7), 134.60 (9), 127.12 (5),
Hz),7.04 (d, 1H, 12, J=22 Hz), 122.75 (3), 115.26 (4), 111.99 (6),
6.87 (dd, 1H, 2, J=8.6, 22 Hz), 109.14 (2), 95.62 (12), 67.14 (1),
4.30 (t, 2H, 1', J = 4.8 Hz), 3.72  49.64 (2'), 20.33 (13)

(t, 2H, 2, J = 4.8 Hz), 2.73 (s,

3H, 13)

15

Table S3. *H and *C NMR spectroscopic data for ferrocene azide 19
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19

Compd.  H NMR (DMSO-ds, 5 ppm) 13C NMR (DMSO-ds, 5 ppm)

4.29 (t, 2H, 3,6, J = 1.8 Hz),
421 (t,2H,4,5 J=19Hz),  81.78(2), 68.62 (3, 6), 68.58 (7-11),
4.20 (s, 2H, 1), 4.20 (s, 5H, 7— 68.44 (4, 5), 50.02 (1)

11)

19

Table S4. Analytical and MS data for harmicenes 20-24
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Yield o Molecular
Compd. (%) tt (°C) formula Mr MS (m/z) CHN
24 63 218-220 CorHasFeNsO  491.38  491.9 (M+1)*

C, 66.00; H,5.13; N, 14.25

Table S5. IR, H and *C NMR spectroscopic data for harmicenes 20-24




12'

Compd.

IR (ATR, vicm™)

IH NMR (DMSO-ds, 5 ppm)

13C NMR (DMSO-ds, § ppm)

20

3249, 3138, 3094,
2987, 2953, 1625,
1585, 1567, 1497,
1455, 1430, 1389,
1321, 1236, 1212,
1189, 1094, 1058,
998, 875, 816
794, 750, 730
622,592, 500

11.95 (s, 1H, 10), 8.31 (d, 1H, 7,
J=5.2 Hz), 8.28-8.26 (m, 2H, 3,
2, 8.13 (d, 1H, 6, J = 5.1 Hz),
7.70-7.68 (m, 1H, 12), 7.61-
7.59 (m, 1H, 1), 7.30-7.27 (m,
1H, 2), 6.08 (s, 2H, 1), 4.73 (t,
2H, 5, 8, J = 1.9 Hz), 4.28 (t,
2H, 6, 7', J = 1.8 Hz), 4.03 (s,
5H, 9-13)

145.22 (8), 140.71 (11), 138.17 (3),
137.86 (7), 133.85 (9), 128.71 (5),
128.54 (2), 121.91 (3), 121.57 (1),
120.76 (4), 119.64 (2), 114.82 (6),
112.09 (12), 76.04 (4'), 69.23 (9'-13),
68.21 (5 8'), 66.34 (6', 7'), 51.24 (1)

21

3148, 3101, 2993,

2891, 1737, 1627,

1566, 1506, 1456,

1443, 1351, 1328,

1251, 1219, 1086,

1057, 1019, 1000,
874,815,729
680, 587, 506

487

11.66 (s, 1H, 10), 8.23 (s, 1H, 6),
8.16 (d, 1H, 3, J = 7.9 Hz), 7.90
(s, 1H, 2), 7.60-7.59 (m, 1H,
12), 7.55-7.52 (m, 1H, 1), 7.24—
7.21 (m, 1H, 2), 5.76 (s, 2H, 1),
474 (t, 2H, 5, 8, J = 1.9 Hz),
4.29 (t, 2H, 6, 7', J = 1.9 Hz),
4.03 (s, 5H, 9-13'), 2.76 (s, 3H,
13)

145.37 (8), 142.95 (7), 142.05 (11),
140.77 (3'), 133.94 (9), 128.08 (2),
127.63 (5), 121.64 (3), 121.06 (1),
120.91 (4), 119.44 (2), 112.09 (6),
111.42 (12), 76.09 (4'), 69.26 (9'-13),
68.21 (5 8'), 66.32 (6', 7), 55.10 (1),
20.38 (13)

22

3133, 2949, 2872,
1583, 1568, 1497,
1458, 1286, 1210,
1105, 1041, 988,
878, 818, 705
621, 504

11.39 (s, 1H, 10), 8.29 (s, 1H, 3,
8.15 (d, 1H, 7, J = 5.3 Hz), 7.87
(d, 1H, 6, J = 5.3 Hz), 7.78 (d,
1H, 12, J = 2.5 Hz), 7.48 (d, 1H,
12, J = 8.8 Hz), 7.16 (dd, 1H, 1,
J=8.8,25Hz),4.82 (t,2H, 1, J
= 5.1 Hz), 473 (t, 2H, 6', 9", J =
1.9 Hz), 453 (t, 2H, 2, J = 5.2

151.85 (2), 145.24 (8), 142.24 (4),
136.98 (7), 135.52 (11), 135.10 (9),
126.63 (4), 121.35 (5), 121.28 (3),
118.14 (1), 112.77 (6), 112.64 (12),
105.13 (3), 76.05 (5), 69.22 (10'-14"),
68.21 (6', 9'), 67.14 (1), 66.34 (7', 8),
49.24 (2'), 20.40 (13)




Hz), 430 (t, 2H, 7, 8, J = 1.8
Hz), 4.01 (s, 5H, 10-14Y), 2.72
(s, 3H, 13)

3125, 3077, 2959,
2850, 2772, 1623,
1566, 1443, 1426,
1301, 1278, 1240,
1185, 1108, 1053,
1042, 977, 874,
822, 810, 743,
720, 693, 638,
587, 570, 522,
513, 495, 483

23

11.44 (s, 1H, 10), 8.30 (s, 1H, 3),
8.14 (d, 1H, 7, J = 5.3 Hz), 8.05
(d, 1H, 3, J = 8.6 Hz), 7.79 (d,
1H, 6, J = 5.3 Hz), 7.03 (d, 1H,
12, J = 2.2 Hz), 6.85 (dd, 1H, 2,
J=8.6,22Hz),4.83(t 2H,1,J
=5.1Hz),4.73 (t,2H, 6,9, J =
1.9 Hz), 455 (t, 2H, 2", J =5.1
Hz), 4.30 (t, 2H, 7', 8, J = 1.8
Hz), 4.01 (s, 5H, 10-14"), 2.72
(s, 3H, 13)

158.62 (1), 145.25 (8), 141.72 (4),
141.35 (11), 137.76 (7), 134.59 (9),
127.07 (5), 122.71 (3), 121.34 (3),
115.33 (4), 111.98 (6), 109.17 (2),
95.73 (12), 76.01 (5'), 69.23 (10'-14"),
68.22 (6', 9'), 66.57 (1), 66.35 (7', 8),
49.09 (2, 20.36 (13)

2968, 1621, 1565,
1445, 1404, 1339,
1253, 1222, 1158,
1182, 1136, 1096,
1041, 1021, 970,
929, 877, 821,
807, 641, 590,
545, 501, 475

24

8.17 (d, 1H, 7, J = 5.2 Hz), 8.04
(d, 1H, 3, J = 8.5 Hz), 7.88 (d,
1H, 6, J = 5.2 Hz), 7.80 (s, 1H,
3), 6.84-6.78 (m, 2H, 2, 12),
5.08 (t, 2H, 1', J = 5.6 Hz), 4.88
(t, 2H, 2", J=5.6 Hz), 4.49 (t, 2H,
6,9, J=19Hz),4.22 (t 2H, 7'
8',J=1.9 Hz), 3.86-3.85 (m, 8H,
14, 10'-14'), 2.90 (s, 3H, 13)

160.51 (1), 145.15 (4), 142.76 (8),
140.67 (11), 138.12 (7), 134.68 (9),
128.73 (5), 122.23 (3), 121.79 (3),
114.10 (4), 112.26 (6), 109.81 (2),
92.93 (12), 75.78 (5'), 68.09 (10'~14"),
68.06 (6", 9"), 66.26 (7', 8), 55.37 (14),
49.71 (1), 44.47 (2'), 23.18 (13)

Table S6. Analytical and MS data for harmicenes 25-29




\
Fe

N
\

28

= & /ﬁ)
N
H

29

Compd. \E(')/eo')d t(°C) '\gm:zr M: MS (m/z) CHN
25 51 229230  CoMuFeNs 43330 4341(M+1) G 6653 H 4.42: N. 16.16
26 45 183-186  CosHaFeNs  447.32 4479 (M+1)*  C,67.13; H, 473; N, 15.66
27 68 2445248 CoHuFeNsO  477.35 4781(M+1)' ¢ g5.42: H. 486: N. 1467
28 60 242244  CoHnFeNsO  477.35 4781(MHL)' ¢ 6542 H 4.86; N, 14.67
29 30 187190  CyHaFeNsO 49138 4921 (M+1)*

C, 66.00; H, 5.13; N, 14.25

Table S7. IR, *H and **C NMR spectroscopic data for harmicenes 25-29
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Compd.

IR (ATR, vicm™)

IH NMR (DMSO-ds, 6 ppm)

13C NMR (DMSO-ds, & ppm)

25

3385, 3172, 3105,
3065, 2991, 1625,
1576, 1489, 1452,
1437, 1419, 1351
1314, 1282, 1254,
1239, 1152, 1103,
1000, 829, 807
749, 629, 591
548, 499, 479

11.53 (s, 1H, 10), 8.78 (s, 1H, 2)),
8.38(d, 1H, 7, J=5.2 Hz), 8.26—
8.24 (m, 1H, 3), 8.11 (d, 1H, 6, J
= 5.1 Hz), 7.91-7.90 (m, 1H,
12), 7.57-7.54 (m,, 1H, 1), 7.27—
7.25 (m, 1H, 2), 5.49 (s, 2H, 3),
446 (t, 2H, 5, 8, J = 1.9 Hz),
4.24 (s, 5H, 9'-13"), 4.22 (t, 2H,
6, 7', J =19 Hz)

147.60 (8), 141.15 (11), 137.83 (7),
133.68 (9), 131.74 (1), 129.05 (4),
128.18 (2, 122.94 (1), 121.47 (3),
120.40 (5), 11951 (2), 114.11 (6),
113.23 (12), 82.36 (4'), 68.74 (5', 8),
68.69 (9-13'), 68.48 (6', 7'), 49.33 (3)

26

3361, 2920, 2851
1734, 1626, 1574,
1496, 1455, 1431
1373, 1338, 1303,
1277, 1234, 1172,
1104, 1049, 1024,
1000, 924, 889,
818, 788, 775
704, 631, 558
584, 503, 478

11.69 (s, 1H, 10), 8.58 (s, 1H, 2)),
8.41 (s, 1H, 6), 8.29 (d, 1H, 3, J
=7.9Hz),7.60(d, 1H,12,J=8.1
Hz), 7.54 (t, 1H, 1, J = 7.6 Hz),
7.24 (t, 1H, 2, J = 7.4 Hz), 5.39
(s, 2H, 3), 4.45 (t, 2H, 5, 8", J =
1.9 Hz), 4.23 (s, 5H, 9"-13), 4.21
(t, 2H, 6', 7', J = 1.9 Hz), 2.80 (s,
3H, 13)

148.61 (7), 141.93 (11), 140.82 (8),
139.95 (9), 133.96 (1), 128.02 (2),
127.73 (4), 121.97 (1), 121.27 (5),
121.25 (3), 119.36 (2), 112.01 (6),
108.31 (12), 82.45 (4'), 68.86 (5', 8'),
68.68 (9-13), 68,44 (6', 7)), 49.05
(3), 20.48 (13)

27

3631, 3137, 3081
2950, 1637, 1603,
1583, 1567, 1499,
1480, 1451, 1411,
1283, 1211, 1107,
1069, 1054, 1040,
1027, 849, 821,
765, 620, 504

11.37(s, 1H, 10), 8.24 (s, 1H, 3),
8.16 (d, 1H, 7, J = 5.3 Hz), 7.89—
7.88 (m, 2H, 3, 6), 7.49 (d, 1H,
12, J = 8.8 Hz), 7.21 (dd, 1H, 1,
J=89,25Hz),5.32 (s, 2H, 1),
5.21 (s, 2H, 4), 4.32 (t, 2H, 6', 9,
J=1.8Hz),4.16-4.14 (m, 7TH, 7',
8',10-14"), 2.73 (s, 3H, 13)

151.88 (2), 142.95 (2'), 142.19 (8),
136.96 (7), 135.42 (11), 135.08 (9),
126.69 (4), 124.09 (3), 121.34 (5),
118.39 (1), 112.73 (6), 112.67 (12),
105.20 (3), 82.49 (5'), 68.62 (10'-14"),
68.59 (6', 9',), 68.31 (7', 8'), 61.88 (1),
48.92 (4'), 20.40 (13)

28

3344, 3072, 2869,
2785, 1738, 1626,
1567, 1488, 1444,
1377, 1325, 1305,
1290, 1278, 1177,
1142, 1110, 1058,
1142, 1011, 965,
828, 813, 781
661, 639, 598
572,505, 480

11.45 (s, 1H, 10), 8.23 (s, 1H, 3,
8.15 (d, 1H, 7, J = 5.2 Hz), 8.05
(d, 1H, 3, J = 8.6 Hz), 7.80 (d,
1H, 6, J = 5.3 Hz), 7.16 (d, 1H,
12, J = 2.2 Hz), 6.89 (dd, 1H, 2,
J=8.7,2.3Hz),5.33 (s, 2H, 1),
5.25 (s, 2H, 4, 4.34 (t, 2H, 6', 9,
J=1.9Hz),4.18-4.16 (m, 7H, 7',
8',10-14'), 2.72 (s, 3H, 13)

158.74 (1), 142.71 (8), 141.76 (2),
141.33 (11), 137.74 (7), 134.58 (9),
127.13 (5), 124.15 (3), 122.63 (3),
115.11 (4), 111.95 (6), 109.46 (2),
95.86 (12), 82.41 (5'), 68.66 (6', 9),
68.64 (10'-14'), 68.36 (7', 8), 61.45
(1), 48.98 (4"), 20.32 (13)




8.16 (d, 1H, 7, J = 5.2 Hz), 8.07
(d, 1H, 3, J = 8.5 Hz), 7.98 (s,
1H, 3'), 7.86 (d, 1H, 6, J = 5.2
Hz), 7.32 (d, 1H, 12, J = 2.2 Hz),
6.87 (dd, 1H, 2, J = 8.5, 2.2 Hz),

3135, 3090, 2929,
1709, 1623, 1564,
1499, 1449, 1408,
1325, 1252, 1227,

160.55 (1), 143.81 (2'), 142.67 (8),
141.13 (11), 138.05 (7), 134.66 (9),
128,54 (5), 122.55 (3), 122.38 (3),

29 1193, 1174, 1106, : 7 114.46 (4), 112.26 (6), 109.46 (2),
1042, 1000, 913, 2'22 ((i Z':i 16) §2J1 (s, 12:'H4Z;’ 94.05 (12), 82.59 (5'), 68.54 (10'-14"),
815, 764, 732, AL e 20 T T 2 T 68.44.(6',9), 68.21 (7', 8Y), 55.62 (14),
638,506,550, 12 (L 2H, 7.8, I = L8 H2). 00y 4y 93 04 (13)
el 406(s.5H,10-14),388(s,3H, e

14),3.03 (s, 3H, 13)

Table S8. Analytical and MS data for harmicenes 30-33
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Table S9. IR, *H and **C NMR spectroscopic data for harmicenes 30-33

Compd.

IR (ATR, vicm™)

IH NMR (DMSO-ds, & ppm)

13C NMR (DMSO-ds, & ppm)

3623, 3467, 3085,
3050, 2962, 2928,
1711, 1649, 1622,
1531, 1503, 1444,
1408, 1375, 1340,
1300, 1249, 1229
1195, 138, 1123,
1106, 1041, 1017,
914, 819, 801
634, 598, 558

30

11.49 (s, 1H, 10), 8.58 (t, 1H, 2,
J=6.0Hz),831(d 1H,7,J=
5.2 Hz), 8.23 (d, 1H, 3, J = 7.8
Hz), 8.05 (d, 1H, 6, J = 5.2 Hz),
7.68 (d, 1H, 12, J =8.2 Hz), 7.56
(t, 1H, 1, =7.6 Hz), 7.25 (t, 1H,
2,J=7.5Hz), 4.88-4.87 (m, 4H,
1,5,8), 435 2H, 6, 7', J =
1.9 Hz), 4.07 (s, 5H, 9'-13)

169.83 (3), 142.64 (8), 140.17 (11),
137.35 (7), 133.55 (9), 128.10 (3),
127.74 (5), 121.74 (1), 120.93 (4),
119.37 (2), 113.86 (6), 111.99 (12),
76.11 (4'), 70.10 (5, 8, 69.31 (9
13'), 68.30 (6', 7'), 41.73 (1)

3324, 3226, 1634,
1574, 1532, 1498,
1447, 1380, 1348,
31 1297, 1248, 1104,
1026, 901, 814,
755, 738, 629
528, 482

11.51 (s, 1H, 10), 8.47 (t, 1H, 2',
J=6.1Hz), 812 (d, 1H, 3, J =
7.9 Hz), 7.89 (s, 1H, 6), 7.57 (d,
1H, 12, J = 8.2 Hz), 7.52-7.48
(m, 1H, 1), 7.21-7.17 (m, 1H, 2),
4.90 (t, 2H, 5, 8, J = 1.9 Hz),
4.60 (d, 2H, 1', J = 6.0 Hz), 4.37
(t, 2H, 6, 7', J = 1.9 Hz), 4.20 (s,
5H, 9-13"), 2.78 (s, 3H, 13)

168.94 (3), 147.17 (7), 141.14 (8),
140.76 (11), 133.49 (9), 127.78 (3),
127.66 (5), 121.35 (1), 120.95 (4),
119.16 (2), 111.98 (12), 109.47 (6),
76.73 (4'), 69.96 (5 8), 69.25 (9
13'), 68.28 (6', 7, 44.31 (1), 20.27
(13)




1141, 1H,10) 814 (@ H. 7, @) 15931 (1), 14169 ©
J =53 Hz), 8.07-8.05 (m, 2H, 169 , 159. , 141 :
3216, 1716, 1622, ., ) > 141.28 (11), 137.74 (7), 13455 (9),
3'3),7.79 (d, LH, 6, J = 5.3 Hz),
1551, 1451, 1422, _ 127.17 (5), 122.69 (3), 114.98 (4),
7.07 (d, 1H, 12, 1 = 2.4 Hz), 6.90
1376, 1312, 1278, _ 111.93 (6), 109.22 (2), 95.38 (12),
(dd, 1H, 2, J = 8.7, 2.2 Hz), 4.83
32 1236, 1217, 1105, A 76.31 (5), 70.01 (6', 9'), 69.40 (10—
(t, 2H, 6, 9, J = 2.0 Hz), 4.35 (t,
960, 842, 801, SRS 14, 68.22 (7', 8, 66.40 (L), 38.49
il eaieos.  2Hh 7 8.1=19Hz, 423 (t 14
cos4ve | 2H 1,3=57 Hz), 413 (s, 5H, (2),20.33 (13)
' 10-14'), 3.63 (q, 2H, 2, J = 5.7
Hz), 2.71 (s, 3H, 13)

3623, 3467, 3085,
3050, 2962, 2928,
1711, 1649, 1622,
1531, 1503, 1444,
1408, 1375, 1340,
33 1300, 1249, 1229,
1195, 1177, 1138,
1123, 1107, 1041,
1016, 914, 819,
801, 634, 598,
558

8.17 (d, 1H,7,J=5.1 Hz), 8.10-
8.07 (m, 2H, 3, 3", 7.88 (d, 1H,
6,J=5.1Hz),7.32(d, 1H, 12, J
= 2.2 Hz), 6.88 (dd, 1H, 2, J =
8.5,2.1 Hz), 4.69 (t, 2H, 6',9', J
=19Hz),4.66 (t,2H,1',J=7.1
Hz), 4.34 (t, 2H, 7', 8, J = 1.9
Hz), 4.07 (s, 5H, 10'-14"), 3.91
(s, 3H, 14), 3.60 (q, 2H, 2, J =
6.7 Hz), 3.04 (s, 3H, 13)

169.75 (4), 160.52(1), 143.00 (8),
140.66 (11), 137.82 (7), 134.67 (9),
128.43 (5), 122.39 (3), 114.28 (4),
112.26 (6), 109.20 (2), 93.78 (12),
76.40 (5, 69.93 (6', 9'), 69.32 (10—
14'), 68.08 (7', 8, 55.50 (14), 43.56
(1Y), 39.10 (2), 23.14 (13)

Table S10. Analytical and MS data for harmicenes 34-37
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Yield

Molecular

Compd. o0 4(°C) formula M MS (m/2) CHN
34 34 2202245 CuHaFeN:O 42330 4241(M+1)" ¢ gg10: H.5.00: N. 9.93
35 30 2475250  CusHaFeN:O 43732 4350 (Me1)*  C,68.66: H, 5.30; N, 9.61
36 58 176-177.5  CaHxFeN:O, 46735 468.1(M+1)' < g6.80: H 5.30: N, 8.99
37 69 1705172 CyHxFeN;O, 48138

4822 (M+1)" (¢ 67.37:H,5.65 N, 8.73

Table S11. IR, *H and **C NMR spectroscopic data for harmicenes 34-37

Compd. IR (ATR, vcm™)  'H NMR (DMSO-ds, & ppm) 13C NMR (DMSO-ds, & ppm)

3333, 3219, 3168, 11.50 (s, 1H, 10), 8.55 (t, 1H, 2,

3099, 2995, 2898, J =54 H2), 8.29 (A, 1H, 7. 9= 10 10 a0 141 60 (@) 14036 (10),
1651, 1568, 1521, 5.2 Hz), 8.22 (d, 1H, 3, J = 7.8

2 137.36 (7), 133.50 (9), 128.12 (3),
1502, 1445, 1436, Hz), 8.04 (d, 1H, 6, J = 5.2 Hz),

1413, 1361, 1321, 7.63(d, 1H, 12, 1= 8.2 Hz), 7.55 2114 (), 12173 (1), 12087 (4),
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Figure S1. Fluorescent microscopy image (400 x magnification) of MCEF-7 cells incubated

with 5 uM concentration of compound 23 for 30 min. The scale bar is 20 pm.



