Supplementary Information:

Chemical Characterization:

1. H-NMR, BC-NMR and high-resolution mass spectrometry characterization of

verruculogen (2)
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'H NMR (600 MHz, CDClIs) spectrum of verruculogen (2) in CDCls.
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13C NMR (150 MHz, CDCls) spectrum of verruculogen (2) in CDCls.
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Molecular ion region in the high resolution ESI mass spectrum of verruculogen (2) (detected at m/z
534.2212, calculated for Cz7H33sN3O7Na: m/z 534.2211).

2. H-NMR, ®*C-NMR and high-resolution mass spectrometry Characterization of 13-

oxoverruculogen (3).
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'H NMR (600 MHz, DMSO-ds) spectrum of 13-oxoverruculogen (3).



i 8 38 83 8 q2EEd 7 g=n $7 39 | 3s@sss
| | | | N | [ Pl B | VN 8%y A N
29
25 |
28 B
5 18 23 1
13 1 2 19 |
R ER R aam P A, ﬁﬁs i ,h 2
i L L2 | o) N

T T T T T T T T T T T T T
150 170 160 150 140 130 120 110 oo 90 80 70 60 50 10 30 20 10 o

£1 (ppm)

13C NMR (150 MHz, DMSO-ds) spectrum of 13-oxoverruculogen (3).
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Molecular ion region in the high resolution ESI mass spectrum of 13-oxoverruculogen (3) (detected at m/z

532.2050, calculated for Cz7H31N3O7Na: m/z 532.2054).




Summary of the chemical shifts and coupling constants for 13-oxoverruculogen (3) and verruculogen (2)

(NMR, 600 MHz).

pos 13-oxoverruculogen in DM SO-d; verruculogen in CDCI;
Sy mult (Jin Hz) [ &y mult (J in Hz) Bc
2 1472 1317
3 6.14, d(9.6) 47 4 6.06, d (10.2) 491
5 1727 1708
] 460 1(7.8) 60.0 4 48 dd (9.6, 72) 580
7a 228.m 284 251, m 292
b 207, m 211, overlap
ga 1.86m 228 212 overlap 228
&b 1.G8. m
0a 345 m 452 3.65. m 455
ab 333 m
11 164 2 1663
12 812 827
13 1804 5.66, s 688
14 1066 1056
15 1162 1211
16 8.02d(84) 1215 7.90, d(54) 12138
17 607 dd (5.4 24) 1123 6.83 dd (8.4 24) 1005
18 157 1 1565
19 7.00, di{24) 8955 6.60, d(2.4) 841
20 1370 1363
21 T.08 di{g4d) 862 6.64 d(54) &86.0
22 497, t:rdf84 1.2.1.2) 117 14 5.05, dqqf84,12,12‘,| 11866
23 1451 1433
24 203 s 18.7 2.00, d{12) 16.0
25 171, s 253 1.74, d{1.2) 258
26a 1.87. overlap 533 2.01, d{13.2) 513
26b 1.71, overlap 1.68 dd (132, 10.2)
27 81.5 823
28 1.00, s 261 101, s 272
29 157, 5 236 172, s 243
30 3.81. s a5.4 3.85, 5 55.9
12-CH T.85 s
13-OH 4.76. 5




3. H-NMR, BC-NMR and high-resolution mass spectrometry characterization of 12,13-
dihydroxy-fumitremorgin C (4),
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H NMR (600 MHz, DMSO-ds) spectrum of 12,13-dihydroxy-fumitremorgin C (4).
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13C NMR (150 MHz, DMSO-ds) spectrum of 12,13-dihydroxy-fumitremorgin C (4).
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Molecular ion region in the high resolution ESI mass spectrum of 12,13-dihydroxy-fumitremorgin C (4)
(detected at m/z 434.1681, calculated for C22H2sN3OsNa: m/z 434.1692).

4. 'H-NMR, *C-NMR and high-resolution mass spectrometry characterization of 12-

hydroxy-13-oxofumitremorgin C (5).
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'H NMR (600 MHz, DMSO-de) spectrum of 12-hydroxy-13-oxofumitremorgin C (5).
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13C NMR (150 MHz, DMSO-ds) spectrum of 12-hydroxy-13-oxofumitremorgin C (5).
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Molecular ion region in the high resolution ESI mass spectrum of 12-hydroxy-13-oxofumitremorgin C (5)
(detected at m/z 432.1526, calculated for C2,H23N3OsNa, m/z 432.1535).



H-NMR, *C-NMR and high-resolution mass spectrometry characterization of 12,22-dihydroxy-
13-oxofumitremorgin C (6).
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'H NMR (600 MHz, DMSO-ds) spectrum of 12,22-dihydroxy-13-oxofumitremorgin C (6).
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3C NMR (150 MHz, DMSO-ds) spectrum of (3S) -12,22-dihydroxy-13-oxofumitremorgin C (6).
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Molecular ion region in the high resolution ESI mass spectrum (3S)-12,22-dihydroxy-13-
oxofumitremorgin C (6) (detected at m/z 450.1641, calculated for C,2H2sN3OsNa, m/z 450.1636).



Summary of the chemical shifts and coupling constants for 12,13-dihydroxy-fumitremorgin C (4), 12-
hydroxy-13-oxofumitremorgin C (5), and (3S)-12,22-dihydroxy-13-oxofumitremorgin C (6) (NMR, 600
MHz).

pos 5 4
&y mult (Jin Hz) - &y mult (Jin Hz) -
2 147 5 1300
3 5.86. d (9.0) 49 2 5.75 d(9.0) 402
5 1736 1705
6 454 dd (78,72 605 430 dd (96, 7Z) 583
Ta 228 m 204 228 m 288
b 1.82. overlap 1.86. overlap
8 1.82. overlap 231 1.89, overlap 221
0a 341, overlap 457 3.50, overlap 450
ap 3.32_ overlap 3.45 overlap
11 1648 1661
12 820 831
13 1807 5.51. s 67.9
14 1086 1059
15 1180 1206
16 7.01. d(84) 1217 761, d(84) 1206
17 6.80 dd (8.4, 2.4) 1119 6.62 dd (6.4, 24) 1084
18 1575 15572
10 6.08 d(Z4) 06 4 6.82 d(24) 47
20 136848 1374
21 482 dg (0.0 12 1233 476, dg (9.0, 12) 1244
22 1367 1327
23 167 d{12) 26.0 158 d{12) 254
24 1.88. d{12) 18.8 192 d{12) 18.0
25 380 s 557 374 s 551
12-CH 782 s
1-MH 11.67_s 10.71.s
pos 3
&y mult (Jin Hz) &¢
2 148 6
] 5.45 dd (6.0, 1.8) 479
o 1736
G 454 t(9.0) 60.3
ia 2.29 overlap 291
b 1.93, overlap
g 1.85, overlap 22.7
g 3.34, overlap 45.3
11 1640
12 823
13 1801
14 1082
15 1177
16 7.01, d(84) 1212
17 G688, dd (8.4, 2.4) 1115
18 1570
19 710, d{Z2.4) 96.1
20 1377
21a 2.31, overlap 45.8
21D 1.96, overlap
22 9.2
23 103, 5 268
24 087, s 30.8
29 3.80, 5 023
12-0H 7.80, 5
1-MH 11.85. 5




Videos: Movies of FtmOx1 and TauD active sites. Two separate movies are loaded as online
supporting information to show the active site binding mode differences. In FtmOx1 movie, the
water molecule is blocked from substrate access by Y224. This is in contrast to the active site in

TauD, in which the water molecule faces directly to the substrate binding pocket.



