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SUPPLEMENTAL METHODS
X-ray Crystallographic data collection

A colorless platelet-like crystal of 1, approximate dimensions .40mm x .20mm x .10 mm, was used for
intensity data. The diffraction data were measured at room temperature on a Bruker SMART Apex2 CCD-based
X-ray diffractometer system equipped with a Mo-Ka radiation (A= 0.71073 A). The detector was placed at a
distance of 6.00 cm from the crystal. A total of 1798 frames were collected with a scan width of 0.5° in ®, with
an exposure time of 30 sec./frame. The frames were integrated with the Bruker SAINT software package using
a narrow-frame integration algorithm. '* The integration of the data using a orthorhomic unit cell yielded a total
of 29867 reflections to a maximum 20 angle of 56.64°, of which 3665 were independent (Rint = 5.3% ). The
final cell constants of a = 14.158 (10) A, b =21.005 (14) A, ¢ = 21.005 (12) A, V = 5453(6) A’, are based upon
the refinement of the XYZ centroids of 6528 reflections. The structure was solved and refined using the Bruker
SHELXTL (Version 6.14) Software Package,'® in the space group C222,. The absolute configuration of 1 was
fixed based on the possible R configuration at C12 position and is consistent with the crystal structure of 4
established by X-ray crystallography.? All atoms were refined anisotropically and hydrogen atoms were placed
at the calculated positions. The final anisotropic full-matrix least-squares refinement on F* converged at R, =
4.091%, wRy= 16.55% and a goodness-of —fit of 1.042.

A colorless needle -like crystal of 18, approximate dimensions .12mm x .02mm x .02 mm, was used for
intensity data. The diffraction data were measured at 100K on a Bruker SMART Apex2 CCD-based X-ray
diffractometer system equipped with a Mo-Ka radiation (A= 0.71073 A). The detector was placed at a distance
of 6.00 cm from the crystal. A total of 1798 frames were collected with a scan width of 0.5° in ®, with an
exposure time of 120 sec./frame. The frames were integrated with the Bruker SAINT software package using a
narrow-frame integration algorithm.' The integration of the data using a hexagonal unit cell yielded a total of
41893 reflections to a maximum 20 angle of 52.72°. The final cell constants of a = 21.974 (10) A, ¢ = 10.8958

(12) A, V = 4556(6) A®, are based upon the refinement of the XYZ centroids of 5907 reflections. The structure
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was solved and refined using the Bruker SHELXTL (Version 6.14) Software Package,'® in the space group P6s.
The absolute configuration of 18 was fixed based on the possible S configuration at C27 position and R
configuration at C12 position and is consistent with incorporation of L-Ala and D-tryptophan moieties. All
atoms were refined anisotropically and hydrogen atoms were placed at the calculated positions. The final
anisotropic full-matrix least-squares refinement on F* converged at R; = 7.03%, wR,= 17.13% and a goodness-

of —fit of 1.082.

(1) a) Saint version 7.68 (2009), Bruker AXS Inc., Madison, WI (USA)
b) Shelxtl version 6.14 (2000), Sheldrick, Bruker AXS Inc., Madison, WI (USA)

2) Springer, J. P. Tetrahedron Lett. 1979, 339.
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Table S1 Domain architectures of putative NRPSs in P.aethiopicum and comparison to the closest homologs in A.clavatus and P. chrysogenum

Contig No.  Contig Location NRPS  Domains Closest homolog in BlastP Closest P. Closest A. clavatus
length Length chrysogenum homolog
(aa) homolog
1  contig00857 73656  6614-13830 2368 A-T-C-A-T-C Pc21g15480 (87%) Pc21g15480 (87%) ACLA 059530 (31%)
2 contig01275 41088  37-12346 4074 C*A-T-C-A-T-E-C-A-T-C ACLA 017890 (63%) Pc13g14330 (33%) ACLA 017890 (63%)
3 contig0865 23983  10454-23163 4209 C-A-T-C-A-T-C-A-T-C Pc13g14330 (53%) Pc13g14330 (53%) ACLA 059530(45%)
4 contigD0311 157072 142932-149218 2082 A-T-C-A-T-C Pc22g20400 (94%) Pc22g20400 (94%) AFLA 010620 (68%)
5  contigd0107 69917  32541-38452 1921 A-T-C-A-T-C Pc16g03850 (93%) Pc16g03850 (93%) ACLA_061000(42%)
6  contigd0904 94631  40241-47585 2409 A-T-C-A-T-C Pc21g12630 (84%) Pc21g12630 (84%) ACLA_076770(33%)
7 contigd0185 110569 31302-42930 3864 A-T-C-A-T-C NFIA_ 044240 (83%) Pc21g10790 (31%) ACLA_095980(34%)
8  contig0284 128491 104811-121323 5397 A-T-C-A-T-C-A-C-A-T-C-A-T-C AFLA_066720 (54%) Pc21g10790 (30%) ACLA_059530(28%)
9  contigd0894 67132  8793-27331 6048 A-T-E-C-A-T-C-A-T-E-C-A-T-C-A-T Pc16g04690 (93%) Pc16g04690 (93%) ACLA _025160(57%)
10 contig00025 17604  543-13015 4102 A-T-C-A-T-C-A-C ABR23346.1 (32%, partial Pc21g12630 (31%) ACLA _093780(32%)
identity)
11 contig01022 16832 9044 - 12370 1108 A-T-C ACLAy_017900 (67%) Pc21g10790 (32%) ACLA _017900(67%)
12 contig01242 215775 55563 - 58001 812 A Pc22g22580 (85%) Pc22g22580 (85%) ACLA_093780(30%)
13  contig01239 68878 23001 - 25741 809 A Pc21g12840 (91%) Pc21g12840 (91%) ACLA 098420(32%)
14 contigd0921 69917 32996 - 36780 1215 A Pc20g12670 (82%) Pc20g12670 (82%) ACLA _095980(32%)
15 contigd0239 135391 104823 -111215 2106 A-T-C-A-T-C Pc21g01710 (94%) Pc21g01710 (94%) ACLA 061190(64%)
16 contig00759 116158 26436 -41994 5096 A-C-A-T-C-A-T-C-A-T-C-A-T-C-A-T-  Pc13g05250 (89%) Pc13g05250 (89%) ACLA _079690(53%)

C

The NRPS genes in P. aethiopicum were identified from the local genome database using A domains of the acetylaszonalenin synthetase of
Neosartorya fischeri NRRL 181, which activates an anthranilate and a tryptophan.” A total of 16 NRPS genes were found. The strategy for the search
of P. aethiopicum NRPSs genes responsible for the production of 1 was based on assumptions that 1) PaeNRPSs that are highly similar and
orthologous (> 80% identity with identical domain architecture) to those in P. chrysogenum are unlikely to produce 1 and thus can be excluded; 2)
since the PaeNRPSs for 1 in P. aethiopicum and 2 in A. clavatus are likely to be close homologs of each other, PaeNRPSs genes that are highly
similar to those in A. clavatus are good candidates. Combining these two search parameters allow us to narrow down the candidate to two
(PaeNRPS1275 and PaeNRPS1022). Incidentally, the homologs of the two NRPSs in 4. clavatus (ACLA 17890 and ACLA 17900) are adjacent to
each other in the genome and have a combined total of four modules, correspond to the four amino acid units required to build 1 and 2. The close
similarity of PaeNRPS1275 to the tryptophan- and anthranilate-activating A domains (both 47% identity) of the acetylaszonalenin synthetase of V.
fischeri NRRL 181 supports that PaeNRPS1275 is a highly plausible candidate.

2

Yin, W. B.; Grundmann, A.; Cheng, J.; Li, S. M. J. Biol. Chem. 2009, 284, 100.
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Table S2 Sequences of primers used in this paper

Primer Sequence
tgaAKO_P1 5’-AATTCCACCAAGCCCTTACA-3’
tgaAKO_P2 5’-ATGACGGTCCAATCTCTCGA-3’
tqaAKO_P3 5’-GCCCGTCACCGAGATTTAGGGTCCTGCCTCCAAGCAGGCG-3’
tqaAKO_P4 5’-CAATATCATCTTCTGTCGACGTCGCCGAGTAAAAGCCCGT-3’
tqaAKO_P5 5’-GATCAAGTTTGTGCTTGCCG-3’
tqgaAKO_P6 5’-AATTAGATTTACCGCAGTCA-3’
tqaBKO_P1 5’-AAACCATAAAATCAATTGGA-3’
tgaBKO_P2 5’-ATTTTCAACCCACGAGACAA-3’
tgaBKO_P3 5’-GCCCGTCACCGAGATTTAGGCATTATACAGGTGAACATAT-3’
tqaBKO_P4 5’-CAATATCATCTTCTGTCGACGAAACCTGCGAACTACCGGA-3’
tqaBKO_P5 5’-GTAAGTCTTGGTTGGGGCCT-3’
tgaBKO_P6 5’-GTTCGACCGATTCGAGCAGC-3’
tqaCKO-P1 5’-GAAATCACTCGACAAGGTGGAC -3’
tqaCKO-P2 5’-AGGATGACGCCTCAGGAAATGT-3’
tqaCKO-P3 5’-TGCCCGTCACCGAGATTTAGGCTTCAAGCTCGGGTGTGGAAGG-3’
tgaCKO-P4 5’-TCAATATCATCTTCTGTCGACGAGACCTGCGGATCATTGGGAG-3’
tqaCKO-P5 5’-AGCGTAACGTAAACCTCCCACC-3’
tqaCKO-P6 5’-CTGAAGAAATGAGCCCATAGCA-3’
tgaDKO-P1 5’-TTCCCGGAGACTAGAACTGGCT-3’
tqaDKO-P2 5’-TGCCACGGTAGCAATAGTCAAC-3’
tqaDKO-P3 5’-TGCCCGTCACCGAGATTTAGGGTCCCACAGTATGATCCAAGCAG-3’
tgaDKO-P4 5’-TCAATATCATCTTCTGTCGACCTACAGTCGGATGCTATGGGCT-3"
tqaDKO-P5 5’-GATGCTCAAATGTCGCCAGGTC-3’
tqaDKO-P6 5’-CTGAGGGAGTCAACATGGCAAG-3’
tgaEKO-P1 5’-TCGAACGATGGCTGCAAATCTT-3’
tgaEKO-P2 5’-GCCGATGGAGAGGAGGAAATAC-3’
tqaEKO-P3 5’-TGCCCGTCACCGAGATTTAGGTGGGTTGTTCCACGCAGAAGAC-3’
tgaEKO-P4 5’-TCAATATCATCTTCTGTCGACCAAGGCCGACAATGATGACAGT-3’
tgaEKO-P5 5’-AGGGCTTCCCATTTGATTTGGT-3’
tqaEKO-P6 5’-GTGGTGTCCAATGTGGACCAAA-3’
tqaFKO-P1 5’-ATCGCCTTCCGAAGATAAGAGA-3’
tqaFKO-P2 5’-ATTTCTTCCTGTAACCCTCGTC-3’
tqaFKO-P3 5’-TGCCCGTCACCGAGATTTAGGAGGCGGTATGCGGATAACTGAG-3’
tqaFKO-P4 5’-TCAATATCATCTTCTGTCGACGACTGGCGATTTGACACACTTG-3’
tgqaFKO-P5 5’-TGAAGACAGTTCGCTACCGAGC-3’
tgaFKO-P6 5’-CAATTCCCCAGCACTACTGAAG-3’
tqaGKO-P1 5’-ACAATACGGTCTTCCAGGCGCT-3’
tqaGKO-P2 5’-AGCTTGATTATCGCAGCAACCA-3’
tgaGKO-P3 5’-TGCCCGTCACCGAGATTTAGGAGGTGATGTCGGTTCCAAAGGA-3’
tqaGKO-P4 5’-TCAATATCATCTTCTGTCGACCCAATGAGCACGGACACGAAAC-3’
tqaGKO-P5 5’-GTTTGTGACCAAGGAGGAGGTG-3’
tqaGKO-P6 5’-GACTGTGGATGATGGAGAGCGT-3’
tgaHKO-P1 5’-ACCGTAGGCGTTCCACGTCATG-3’
tgaHKO-P2 5’-TGCTGGCTTTCATCAGATTGGT-3’
tqaHKO-P3 5’-TGCCCGTCACCGAGATTTAGGTCCGGTTCCCTAATCCTGACTG-3’
tgaHKO-P4 5’-TCAATATCATCTTCTGTCGACATCTACGTGCGTGGAGTCACAG-3’
tqaHKO-P5 5’-TCTCCAAATCGAGGGCAAGCAT-3’
tqaHKO-P6 5’-GATGGTGGGAGCTGATGGTTGG-3’
tgalKO-P1 5’-TGCAATGAAGGCATCTGCACTG-3’
tqalKO-P2 5’-GCCGACATCTTTGACCATCCTG-3’

tqalKO-P3

5’-TGCCCGTCACCGAGATTTAGGTGGCCAGTATCCAAACATGGGT-3’
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tgalKO-P4
tgalKO-P5
tgalKO-P6
tqaKKO-P1
tqaKKO-P2
tgaKKO-P3
tgaKKO-P4
tqaKKO-P5
tgaKKO-P6
tgaLKO-P1
tgaLKO-P2
tqgaLKO-P3
tgaLKO-P4
tgaLKO-P5
tqgaLKO-P6
tgaMKO-P1
tgaMKO-P2
tqaMKO-P3
tgaMKO-P4
tgaMKO-P5
tqgaMKO-P6
orf4dKO-P1
orf4KO-P2
orfAKO-P3
orf4KO-P4
orfAKO-P5
orfAKO-P6
orfsKO-P1
orf5sKO-P2
orf5KO-P3
orf5KO-P4
orf5KO-P5
orf5sKO-P6
orf6KO-P1
orf6KO-P2
orf6KO-P3
orf6KO-P4
orf6KO-P5
orf6KO-P6
TqaB_Sacl_F
TgaB_Sacl R

TqaB_CDFduet_Sacl_F
TqgaH_Ndel_F
TgaH_EcoRI_R
TgaH_Xhol R
TqgaD_Nhel _F

TqgaD_ Xhol_R

Seq contig 1022B_R
Seq contig 326B R

5’-TCAATATCATCTTCTGTCGACAAATGGGCATTGGGAAGAACCT-3’
5’-TGGCAAGCGACAACAAATCATC-3’
5’-GCAGTGTACGACCGAGTGGTG-3’
5’-GCAGCAAATTGCGAAAGCTCTC-3’
5’-ACCGTCGATGAGGCATCCTTTC-3’
5’-TGCCCGTCACCGAGATTTAGGGTTTCCTTTCCATCCGGCTCTT-3’
5’>-TCAATATCATCTTCTGTCGACGACATAGCACTTGCAGCCATTG-3’
5’-TGGCCGACTCGCTTACCGACTA-3’
5’-AGGTTGAGTTGGGTGGCCGACT-3’
5’-CAGGATTTCGGAATGAACCATG-3’
5’-GCTGTCGTGAAGGGAAAGCAGA-¥
5’-TGCCCGTCACCGAGATTTAGGTCCACGGCCAAGTCTCTGGTCT-3’
5’>-TCAATATCATCTTCTGTCGACGAACCTGTCGGATGGATATGGA-3’
5’-CAGTCTAGTTGGTGATTTCGTG-3’
5’-TCGTGGAGCCGGTCATAACTTT-3’
5’-TCTTGTTCAGCGCATCCACTAC-3’
5’-GACTGACACAATCATGGCAATG-3’
5’-TGCCCGTCACCGAGATTTAGGTCAGGCTCTAATTTGGAAGATG-3’
5’-TCAATATCATCTTCTGTCGACTTGGCTGTATGTAGAGGCGCAG-3’
5’-CTAGTGCGAATTAGTTCCCCA-3’
5’-GTCATCAATGAGTGGTTGTCGT-3’
5’-TAGCGATGACAAGCATTGCG

5’-GATCAAGCCAGTCGAGGTTG
5’-TGCCCGTCACCGAGATTTAGGCACGTCTGGGTTGGACTATACTG-3’
5’-TCAATATCATCTTCTGTCGACAGTCGGTGAATGTGCTTCCA-3’
5’-TCCAGCAACACAAGTGAAGCT-3’
5’-GAAATGGCAGAATCCCAGTCTT-3
5’-CTCTAAAGCGCGGCGAGTCG-3’
5’-GATGGAGACATGGTGGTAATTG-3’
5’-TGCCCGTCACCGAGATTTAGGAGTGAGGGCTCATGTCGTGGAG-3’
5’-TCAATATCATCTTCTGTCGACGTTGCATTGGGTCCTACAGTTC-3’
5’-CAAAGCCTCCGGCTTCCTAGC-3”
5’-TGCTATGTCTCGGGTATTCG-3’
5’-CATGTTTGTTGGAGCAAGCCT-3’
5’-TCGTGGGTACAATCTTCCGA-3’
5’-TGCCCGTCACCGAGATTTAGGGGCAACCTGTCCGGGATTTC-3’
5’-CAATATCATCTTCTGTCGACGTGTTCTCGGAGGACGAACA-3’
5’-CTCTGTTGGCAGGCTACCTC-3’
5’-ACTAGCCGGGCTATACAAGGT-3’
5’-AAGAGCTCATGTTTGAGCCAATCGAGACTC-3’
5>-TTAAGCTTTTACCCGTTGATCTTGGAGAGC-3’
5’-AAAAAAGAGCTCGATGTTTGAGCCAATCGAGACTC-3’
5’-AAAAAACATATGACAACCGACCGTCAACCAT-3’
S-TTTTTTGAATTCTCACCCGCGCTTGTATGTATTC-3’
S-TTTTTTCTCGAGTCACCCGCGCTTGTATGTATTC-3’
5’-AAGCTAGTATGACAGTCTCTGAAACAAAGA-3’
5’-AAGCTAGTATTACGAAATGTATCTTGCAACT-3’
5’-CTAACGTTTGAAGATATAAC-3’
5’-GTCTTATGAGTATTCAGCCT-3’
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Table S3 NMR Data of 1 and 20 in DMSO-ds Measured on 500 MHz Bruker NMR Spectrometer.

O 29
e 'H 3(ppm) Bc 'H 3(ppm)
NO. S(ppm) _(m, Jy(Hz))  MBC HMQC | Sppm)  (m, Jiu(H2)) HMBC HMQC
H15, H13,

2 839  522(s) 16N-OH, HI3  H2 884  5.41(s) i H2
3 85.5 H2, H13 84.2 H13, HS, H2
4 1343 HS. H6, H13 134.3 HS. H6, H13
5 1254 7.91(m) H7 HS5 1254 7.91(m) Hs
6 1252 730(t,74) H8 Heé 1254 732(1,7.5) HS H6
7 1314 7.52(m) HS H7 1314 753(17.5) HS, HO H7
8 1147 7.52 (m) H6 Hs 1150 750(t.7.5) H6 HS
9 137.1 Hs, 17 1372 HS
11 169.9 H12, H13 169.8 H12, H13
12 544 591(1,99)  HI3 H12 545 5.91(t9.9) H13 H12
13 342 3.12(m) H12, H2 H13 334 3.13(dd, 135,99) H2 H13

3.08 (m) H13 3.04 (dd. 13.5,9.9) H13
14 170.8 H29, H30 169.9 H29, H2, HIS HIS
15 70.6 H29. H30 673 407(q.7.1) 16N-OH
16N-OH 7.95 (S) 8.01 (s)
18 160.4 20, H12 160.5 H12, H20
19 119.8 H23. H21 119.8 H23. H21
20 1262 8.17(d,79) H2 H20 1262 8.17(d,7.9) HI8, H22 H20
21 1283 7.63(7.5) H23 H21 1281 7.63(t 7.6) H23 H21
22 1356 7.94 (m) H20 H22 1356 7.92 (m) H20 H22
23 1274 776(d.82) H2I H23 1274 776 (d, 8.1) H21 H23
24 146.0 H20, H22 146.0 H20, H22
26 154.8 H27. H12, H28 154.9 H27. H28
27 684  631(q.62) H28 H27 634  6.28(q63) H28 H27
CH,COO™  170.1 H27, CH:COO" 170.1 gﬁic 00"
CH,COO™ 206  2.07(s) CH,COO | 206 2.08(s) CH,COO
28 186  1.68(d,63) H27 H28 18.6 1.68 (d, 6.3) H27 H28
29 28 130(s) H30 H29 10.9 143 (d. 7.1) HI5 H29
30 167 134(s) H29 H30
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Table S4 NMR Data of 14 in CDCl; Measured on 500 MHz Bruker NMR Spectrometer.

~ 0
24 17 15
23 25 \ .
22 20~ N1o
21 H
e "H &(ppm)
NO. S(ppm)  (m, Ju(Hz)) HMBC HMQC
1 169.3 H2, H14, H15
2 6.63 (br) H3
3 49.1 3.13(q, 6.5, 0.3) NH2, H16
4 151.6 H2, H14, H3, H16
6 147.0 H10, H8
7 127.3 7.59 (d, 8.1) H9, H10 H7
8 1347  777(d,7.7,1.7)  HIO HS
9 127.1  7.53(t,7.6) HS, H7 HO
10 126.8 8.36 (dd, 8.0, 1.1) HS, H9 H10
11 120.2 H7, H9
12 160.8 H10
14 57.5 5.68 (m) NH2, H15 H14
15 27.0 3.70 (dd, 14.8,5.1) HI18,H14 H15
3.64 (dd, 15.0, 3.6)
16 19.1 1.36 (d, 6.6) H3 H16
17 109.4 H19, H24, H23, H18, H14, H15
18 123.5 6.67 (d, 1.7) H15 H18
19 8.26 (br)
20 1359 H19, H24, H22, H18
21 1112 7.28(d, 8.1) H22 H21
22 1226  7.12(t,7.8) H24, H21, H23 H22
23 1200 691 (t, 7.6) H21, H22 H23
24 118.5 7.39 (d, 8.0) H21, H22 H24
25 127.3 H24,H21, H23, H18, H15
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Table S5 NMR Data of 18 and 19 in DMSO-ds Measured on 500 MHz Bruker NMR Spectrometer.

o
NO. B¢ 'H 8(ppm) Bc "H §(ppm)

5(ppm) _(m, Jy(Hz)) HMBC HMQC 1 5ppm)  (m, Jus(Hz)) HMBC HMQC
2 79.0 5.00 (d, 9.0) H3, 16NH H2 81.8 5.11(d, 8.7) H2
3 74.4 75.0 H2,30H
30H 5.66(s) 5.60 (s)
4 138.1 HS8 138.1 HS
5 1245 7.45(d, 7.6) H7 H5 1246 7.45(d,7.7) H7 H5
6 124.8 7.12(m) HS Hé6 124.8 7.13 (dd, 9.9, 6.3) HS H6
7 1297 7.33(m) H5 H7 1296 7.33 (m) H5 H7
8 1144 7.32(m) H6 HS 1146 7.33 (m) H6 HS
9 137.4 HS5, H7 137.5 H5
11 175.3 H13 174.7 H13
12 53.0 5.35(dd, 8.0, 3.6) H13, 3INH H12 53.0 5.38(dd, 13.0,9.9) 31INH H12
13 37.5 2.81(dd, 14.4,7.9) 16NH H13 37.5 2.83 (dd, 14.8, 3.9) 30H H13

2.69 (dd, 14.4,7.5) H13 2.66 (dd, 14.7, 7.4)

14 168.5 H29, H30 168.5 H13, H29
15 64.4 H29, H30 60.0  3.65(m) H15
16NH 2.84 (d, 3.4) 3.17 (m)
18 160.3 H20 160.3 H20
19 120.2 H21, H23 120.1 H21, H23
20 126.2 8.15(d, 7.9) H22 H20 126.3 8.15(d, 7.9) H22 H20
21 1267 7.53(t,7.5) H23 H21 1268 7.54(t, 7.6) H23 H21
22 134.5 7.83 (m) H20 H22 134.5 7.84 (t,7.7) H20 H22
23 126.9 7.66 (d, 8.0) H21 H23 127.0 7.67 (d, 8.1) H21 H23
24 147.0 H20, H22 146.9 H20, H22,H27
26 152.9 H27, 31NH, H28 153.0 H27, 31NH, H28
27 48.8 4.96 (q, 6.3) H28, 31NH H27 48.7 4.96 (q, 6.1) 31NH, H28 H27
28 17.3 1.58 (d, 6.5) H27 H28 17.1 1.58 (d, 6.6) H27 H28
29 244 1.11(s) H29 H29 172 098(d, 7.1) H29
30 235 0.93(s) H30 H30
31NH 8.67(s) 8.67 (s)
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Table S6 NMR Data of 24 and 25 in DMSO-ds Measured on 500 MHz Bruker NMR Spectrometer.

24

@) 29 0 29
B 'H 8(ppm) Bc 'H 8(ppm)

NO-— Stppm)  (m, Ju(H2)) HMBC HMQC | sppm)  (m, Jy(H2) HMBC HMQC
2 798  5.22(d, 6.8) 16NH, H13 H2 84.3 531 (s) 16NOH H2
3 83.8 H2, H13 83.5 H2,H5,H13
4 134.6 H6, HS, H13 134.4 H5,H8,H13
5 1246 7.59(d, 7.3) H7 H5 1246  7.58(d,7.5) H7 H5
6 1255  733(t,7.4) HS H6 1254  7.31(dd, 10.0,3.8) HS H6
7 1314 7.52(m) H5 H7 131.5  7.53 (m) H5 H7
8 1153 7.49 (m) H6 HS 1149  7.50 (m) H6 HS
9 138.0 H7, HS 1373 H5, H7,HS
11 170.0 H13 170.1 HI3
12 558  6.08(t, 9.9) H2,HI3 HI2 55.9 6.16(t, 10.4) HI3 HI2
13 334 3.17(dd, 13.1,9.8) H2 H13 35.1 3.21 (m) H2

3.08(dd, 13.1, 9.9) H13 3.18 (dd, 12.6, 9.2) HI3
14 175.0 H29, H30 171.1 H29, H30
15 64.9 H29, H30 70.6 H29, H30
16NH 3.22(d, 8.4)
16NOH 8.29 (s)
18 160.1 H20 160.1 H20
19 121.4 H21, H23 121.6 H21, H23
20 1264  822(d,8.0) H22 H20 1264  8.18(d, 7.9) H22 H20
21 129.6  7.74(t,7.6) H23 H21 129.7 774 (t, 7.6) H23 H21
22 1355 7.98(t,7.7) H20 H22 1355 7.98(t,7.7) H20 H22
23 1283 7.89(d, 8.2) H21 H23 1284  7.89(d, 8.0) H21 H23
24 145.0 H20, H22 145.0 H20, H22
26 150.0 150.0 H28
27 195.2 H28 195.3 H28
28 274 2.77(s) H28 27.4 2.77 (s) H28
29 25.6 1.34 (s) H30 H29 22.8 127 (s) H30 H29
30 24.9 1.42 (s) NH, H29 H30 16.3 1.32 (s) H29 H30
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Table S7 NMR Data of 28 in DMSO-ds Measured on 500 MHz Bruker NMR Spectrometer.

0 29
No 13 'H 5(ppm)
C 3(ppm) (m, J(Hz) HMBC HMQC

2 80.6 5.47(d, 7.3) NH, H13 H2

3 84.3 H2, H5,NH, H13

4 134.5 Ho6, H13

5 125.8 7.92(m) H7 HS5

6 125.2 7.32(t,7.4) H8 H6

7 131.3 7.52 (m) H5 H7

8 114.9 7.49 (m) H6 HS8

9 138.0 H5, H8

11 170.4 H12, H13

12 54.1 5.91 (t, 9.6) H13 H12

13 33.4 3.10(dd, 13.8,10.6)  H2,H12, H13 H13
2.90 (dd, 13.8, 8.9) H13

14 174.9 NH, H28,H29

15 64.6 H29, H30

16NH 3.18(d, 7.4)

18 160.4 H20

19 119.8 H23, H21

20 126.3 8.20 (d, 7.9) H22 H20

21 127.9 7.62 (t,7.6) H23 H21

22 135.5 7.91 (m) H20 H22

23 127.4 7.74 (d, 8.1) H21 H23

24 146.1 H20

26 155.0 H12, H22, H26, H27

27 68.3 6.19 (q, 6.3) H28 H27

CH;COO  170.2 H27, CH;COO

CH3;COO™  20.6 2.10(s) CH;COO

28 18.7 1.67 (d, 6.3) H27 H28

29 249 1.44 (s) 16NH, H30 H29

30 25.5 1.22 (s) H29 H30

S12



PCR verification: PaeNRPS1275 Knockout

& ¥ & 5% 10 11 M 12 13 14 15 16 17 18 19 20 2122

M21 22 23 24 1 L ME 9 10 11 12 13 14 15 16 17 18

Moo13 20 21 22 23 24

- <2 Tkb =

Figure S1 PCR verification of PaeNRPS1275 transformants as an example. 96 transformants were screened by
PCR using bar gene primer (BarF) and primer outside of the deletion cassette (PaeNRPS1275KO_P1). Positive
transformants showed a band at 2.7kb.
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17.5 20.0 225 25.0 275 30.0 325 35.0 37.5 min

Figure S2 HPLC traces of metabolic extracts from single gene deletion strains of P. aethiopicum. Trace i: Agsf4; trace ii
AgsfA/Aorf4; trace iii: AgsfA/Aorf3; trace iv: AgsfA/ Aorf6.
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Penicillium aethiopicum
cD B EMFK L G H tgaA / J

C*ATCATECATC

Aspergillus clavatus NRRL1

061540 017910 017930
061530 063360053370 017880 ACLA 017890 017900 (17920
: - I : / C*ATCATECATC
Genomic 1099423829796 1099423829805

scaffold

Aspergillus fumigatus Af293

12050 1206012070 AFUA_6G12080

C*ATCATECATC

Figure S3 Corresponding tga homologs in 4. clavatus NRRL1 and A. fumigatus Af293 (corresponding homologs are in
the same color); domain architecture of TqaA, TqvA (ACLA_017890) and FqaA (AFUA 6G12080). Homologous tgv
gene cluster are fragmented in three different genomic loci.
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Vi

15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 min

Figure S4 Biochemical characterizations of TqaD. Trace i: Compound 26 and 27 purified from AtgaD strain as
substrate; extracts from overnight in vitro assays in 50 mM HEPES, pH 7.9, trace ii: control with 1 mM 26 and
27 mixture, 4 mM acetyl-CoA; trace iii: assay with 1 mM 26 and 27 mixture, 4 mM acetyl-CoA, 10 uM TqaD;
trace iv: control with 1 mM 1; trace v: assay with 1 mM 1, 10 uM TqaD,; trace vi: assay with 1 mM 1, 10 uM
TgaD. Reaction samples in trace i to v were extracted by EA only; reaction sample in trace vi is extracted by
EA+5% TFA.
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Af12050

\/g|346

Figure S5 Substrate binding pocket comparison of the A-domains of TqaB and Af12050 generated via
homology modeling using HHpred with PDBjy 1AMU as template. (A) A top-down view of the modeled
substrate binding pocket and (B) a side-on view generated by rotating 90° about the horizontal plane. Residues
are labeled according to their position in the 10AA specificity code or with their respective residue identifier. 2-
aminoisobutyric acid (2-AIB, green ball-and-stick) was manually docked into the active site based on the
position of the bound Phe of IAMU. The pro-R (D-configuration) methyl of 2-AIB is indicated by an asterisk.
The overlapping “)(“ symbol indicates steric clash.
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Figure S6.1 UV spectrum and MS Measured during LC-MS for 1
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Figure S6.5 HMQC spectrum of 1.

S22

F2 [ppm]

F1 [ppm]

150 100 50

200



LA

o

gradient imbe

o
a‘d-bﬁ

by
N

L ]
* B

Figure S6.6 HMBC spectrum of 1

S23

F2 [ppm]

F1 [ppm]



mAU (x1,000)

3
1.50+ ’@
ir HNJ\(/N

o N

|
O

1.001// /
| N
0.75-
] N
| H

o.5oé N
; /c': fumiquinazoline F 14
0.25- NN Exact Mass: 358.14

™
—
Lo

427

0.00- — B

‘2(‘)0‘ o ‘25‘0‘ o ‘360‘ o ‘35‘50‘ o ‘4(")0‘ o ‘41"30‘ o ‘5(‘)0‘ o ‘55‘50‘ o ‘nm

RT =2%mmm) T: + ¢ ESI MS [ 200.00-1200.00]

359

1.501
1.257
1.001
0.75
0.50-

0.251

4 491
000281 268 05 a2 ) 3 B 443 a6 ) s17 56T 64 esn 673 693

300 400 500 600 miz
Figure S7.1 UV spectrum and MS Measured during LC-MS for 14

S24



BZrOZ —

SEZLE —

9ZF9E ——
lesse —

Ligo's —

05299 —
Lesss —

oLle’s —

gBLLVL —
BEEZ L —
SL8E°L —
Cogs L —
BB L —
£59L° L —

SFSCE—
0BSE'E —

defaulf proton paramelers

o)

[ppm]

|
&
Figure S7.2 "H NMR spectrum of 14. Measured in CDCl; at 500MHz

[=4] +1 zl

oL

9 ¥ Z 0

S25



§ELL'6l —

0186’92 —

Eirler —

S68F LS —

Jdefaull carbon parameters (profon decoupled)

0BLEGOL —
8esl°LLL —

LLBF'ELL
966661 —=
8S0Z'0Z1 —_
911GZZL

LOPS £ZL v

00Fa 9g1
05LL°L2l
BoBZ LE1
SLLLPEL —
IBFE'SEL —

LipOivl —
99E9' LSl —

L95L°091 —

582691 —

[18.]

Figure $7.3 >C NMR spectrum of 14. Measured in CDCl; at 125MHz

S26



[T T N e

LJML_

[]

gradient selected double quanium filtered phase sensifive COSY

LE§'
p
T Ll

8 5 4

Figure S7.4 'H-"H COSY NMR spectrum of 14.

S27

I
F2 [ppm]

2 F1[ppm]



LY N W A . S

Ll

L M“l h

gradient hmge

8 6 4
Figure S7.5 'H-"C HMQC NMR spectrum of 14.

S28

F2 [ppm]

F1 [ppm]



(L1111 S Y W S O

e

.HH “H“

gradient hmbe

6 4
Figure S7.6'H-"C HMBC NMR spectrum of 14.

S29

F2 [ppm]

F1 [ppm]



mAU (x1,000)

[92]

:‘ &
125 || N

11 HN “ |
N

Vo8 2

: \\,,9'\ 7 O
0.75- \ Q)
0.50- N

| H
0.25- N gg N 15

] -8 — Exact Mass: 374.14
0.00- I

200 250 300 350 400 450 500 550
RT=19.6 min T:+ ¢ ESIMS [ 200.00-1200.00]

Inten. (x10,000)
4.0 .
3.0
2.0]
1.0]

1 456 483 698
O_Oi ]M w ‘2‘1@1“2 L ‘2\1‘1\”‘\2?9\“\”‘ \“3\‘\?8 | 3 NI ([P ﬁ\? ﬁ3 ﬁs \T\‘M \‘ \‘\‘T L ‘ﬁ)ﬁ“ SO n??? 5?1\ ‘ 610 . .. 6?4“ . ‘S‘

300 400 500 600 m/z

Figure S8 UV spectrum and MS Measured during LC-MS for 15

S30



MAU (x1,000)

] =
o
1
A
I

| \\\ . " L] L] .
0.5] 8-dimethyl-9-epi-fumiquinazoline A 18
AN
] 3 Exact Mass: 45§.19
0.0 - g
2(‘)0‘ ‘250‘ o ‘3(‘)0‘ o ‘3é0‘ o ‘460‘ - ‘45‘30‘ o ‘5(‘30‘ o ‘55‘)0‘ - ‘nm
RT=2J,4 min T: + c ESI MS [ 200.00-1200.00]
: 460
4.0]
3.0]
2.0-
1o
] 230 4?2
0.0 214 202 327 a5 376 393 | _ 515 B4 563 600 618 647 6RR 708723 751
300 400 500 600 700 miz

Figure S9.1 UV spectrum and MS Measured during LC-MS for 18

S31



Far oo

— 0890t

BBLS | —

0965'2 ——
SLOB'Z ——
zerez—

defanif profon parametars

£506'F ——
2e98'r —

PrEE’s —

P2oo's —

LYoV L —
12ee'L

666" L W
96¥b'L ——
5925~
2i59'L

6828'L —

Lsrl'e —

oFoo'E —

i JUL__JLJUM

L

[pPpm]

|
6
Figure $9.2 '"H NMR spectrum of 18. Measured in DMSO-ds at 500MHz

[12.]

Fl 21l

oL

80

90

¥o

0

0o-

S32



S20E°Ll —

ZPE' e ——
Zberve —

BEER SE—

A T .|. lLI.||

SiPE'Br —
9ELE S —

9e5EPe —

9ZOoF L —
BLZ06L —

Sslerll —

ZEGZT0ZL —_
G625'tZ1
LBEBFZL N

PEEL9ZL —F
1659°9Z1 %1
vZ88'9Z1 |\|
8189621
865F P L LLHH
9z8E IE1
FELL'BEL

1889kl —

BsPe' 25l —

6862081 —

258P'891 —

BgEE'SLil —

||J|JI I | al I | P

0000001 |

il

50

ulli.d

—m
=
—

N T I T

1.

T RIS PRI I P Y L

Lioi ko

Joompound 18

[124]

Fl'o 210

0 [ppm]

100

150

Figure $9.3 *C NMR spectrum of 18. Measured in DMSO-d at 125MHz

S33



MK_A L U T Y

gradient selected double quanium filtered phase sensifive COSY

g4

Tl Lo WL

F1 [ppm]

8 6 4
Figure $9.4 'H-'"H COSY NMR spectrum of 18.

S34



Lol Lo

gradient hmge

Figure $9.5 'H-"C HMQC NMR spectrum of 18.

S35

F2 [ppm]

F1 [ppm]



T P Y

]

gradient hmbe

Figure $9.6 'H-"C HMBC NMR spectrum of 18.

S36

F2 [ppm]

F1 [ppm]



MAU (x1,000)

3.5*: % §
1 N N
307 | | HN™ >y |
) ‘\‘ \ //J~\/N
2.57 | | O B
i HO, / ©
11 4
204" |
1 \ iy
I N NH
5 8 N\
] O
1.01 ‘\\
] AN epi-fumiquinazoline A 19
i S
0.5 L o Exact Mass: 445.18
0.0 —
2(‘)0‘ - ‘25‘0‘ - ‘3(‘)0‘ - ‘35‘0‘ - ‘4(‘)0‘ - ‘45‘30‘ - ‘5(‘)0‘ - ‘55‘0‘ o ‘nm
RT=|19.(310015010§n T: + ¢ ESIMS [ 200.00-1200.00]
nten. (x |
] 446
3.0
2.5
2.0
15 28
1.0
0.5
1 230 760
0.0 268 294 ~332 386 375 402 b )l | 480 500 537 569 . 605 634 651 668 738 K
300 400 500 600 700 m/z

Figure S10.1 UV spectrum and MS Measured during LC-MS for 19

S37



22880 —

BEBS' | —

BEFO'Z —
Loes'z —

BELLE—

LZG9E —

cooEr —
BELL'S —
BLLES —
8P0S's —

£eglL —

SCEE L —
LOSE L —
PEES L —
lgoeL —
SLER'L —

CESL'E —

§699°8 —

[ppm]

1 defaull proton paramelers

[18.]

Figure S10.2 "H NMR spectrum of 19. Measured in DMSO-ds at 500MHz

S38



S560°L1
0L02°L1 =

POgp I —

CFUF UF

Ze89'8r —
1BOOES —

PeZ0'08 —

0558 FL —

LS9L 18—

ErBSFLI —

00EL'0Z1 —_
¥909'tZ1
£06L FZ1 S

2862921 —F
505:°9Z1 %u
8:86'9Z1
9L09'6Z1
LLbG el —
BELG IEL
Z0OL'8EL

esigorl —

9186251 —

geZe0al —

l6iF'BOL —

9eBO PRIl —

0000°00 | |

]|l

ol call 1

|.l]

oo dal laa .

PO IR T O

Joompound 19

00’0

[ppm]

50

N
=
w
(@\]
p—
=

o
S
@)
<
o)
=
i)

(D]

$—

=
w2
<

(]

g =
- o
i
[
o
=
g
Q
O
(=¥
wa
o
S
Z
(@)
<@
38!
(e
p—
N
(D]
$—
o
&
s

150

S39



W8 1LV U NN VA1V W W

lnll JUUJ_

[]

gradient selected double quanium filtered phase sensifive COSY - E
oo
- g
—
4 d L
K i
Y
[ Y I
gl
— =
i L
" #
] ' & L
— &
T # i
ﬂ a i E.! o l -
. - 0
T | T T T | T T T | T T T T "
8 6 4 F2 [ppm]

Figure S10.4 "H-"H COSY NMR spectrum of 19.

S40



YT PN PNTORY N A Y

gradient hmge

8 6 4 2 F2 [ppm]
Figure S10.5 'H-"C HMQC NMR spectrum of 19.

S41

F1 [ppm]



R

gradient hmbe

-

g 6 4 2
Figure $S10.6 'H-"C HMBC NMR spectrum of 19.

S42

F2 [ppm]

F1 [ppm]



mAU (x1,000)

3.5

3.0

2.59
2.0 |

1.5/

l.Oé \

0.5—5 \\, Nortryptoquialanine 20

: B 0 ExacgMass: 504.16
A

0.01 ~ N

5 s e B A S S R
200 250 300 350 400 450 500 550

nm

RT=26.1 min  T:+c ESIMS [ 200.00-1200.00]

Inten. (x100,000)

3.01

25
2.0-
15
1.0°
0.5
e T |

0.0% 282 313 a5 383401 i ‘w‘ ‘ 544 595612 657 695 753 716 818

300 400 500 600 700 800 m/z

Figure S11.1 UV spectrum and MS Measured during LC-MS for 20

S43



sPEP L —

BEBSY'L —

| =1y oy

BOPOE —
slLel’e —

defaulf proton paramelers

COLOF —

BLL¥FS —

Llolgs —

LPBZ'S —

gole L —
086" L —_
0825 L —
8629 L —
909L L —
2506'L —._
2626 L

£500°8 —
86918 —

.LMM i Jk b UMLJUMUMAL

[ppm]

T T T I
4
Figure S11.2 "H NMR spectrum of 20. Measured in DMSO-ds at 500MHz

I
6

[18.]

52

oz

51

oL 50 00~

S44



defaulf carbon parameters {profon decoupled)

B8 0l —

00198l —
Zelo0e —

LLZyPee —

LLGEFE —

LELELD —
PeLP B —

91518 —
06688 —

Lo9sEPLL —

L96L'6LL —

055€°531
6€1Z°9Z) W
890F" L1
0150°8Z) lL\ﬂ
06eY LeL —
ZBLT Ve
ErLISEL LLﬂ
1987 LE1

8aL0ekl —

ZeSE Sl —

P09l —

epLE 69l
PEEE 691 W
ZEZL0LL

0000 001

[18.]

T T T ]
1 oL

[ppm]

I
20

Figure S11.3 *C NMR spectrum of 20. Measured in DMSO-d; at 125MHz

S45



JJJUUJU, .AAJ Ja

F1 [ppm]

gradient selected double quanium filtered phase sensifive COSY f %
* ¢
i
Q # - *
R |
¥
§
* ¥
@ $
_ g 8 .
T
i
T | T T T T | T T T T | T T T T | T T T T | T T T
8 7 6 5 4 F2 [ppm]

Figure S11.4 "H-"H COSY NMR spectrum of 20.

S46



hl

T J[L

l

A

gradient hmge

=é =

6

4 2

Figure S11.5 'H-"C HMQC NMR spectrum of 20.

S47

F2 [ppm]

40 F1 [ppm]

140 120 100 8O 60

160



RN AI. L

O
i

gradient hmbe

b ggd

a1 gua

- a . - v &,,

6 4 2
Figure S11.6 'H-"C HMBC NMR spectrum of 20.

S48

F2 [ppm]

40 F1 [ppm]

140 120 100 8O 60

160



mAU (x1,000)

—
] ™
4.0- A
] /|
359
] ‘;‘/\\v// “
3.04/
2.5
2.0
1.54 \
1.0- S Exact Mass: 476.17
] &
05* N
] G o o
] . ~ ™
0.0 — < -~ Yo} -
T T T T T T T T
200 250 300 350 400 450 500 550 nm
RT=224min  T:+ ¢ ESIMS [ 200.00-1200.00] T: - ¢ ESIMS [ 200.00-1200.00]
Inten. (x10,000) Inten. (x10,000)
5.0 an 2.5 475
4.0 2.01
3.07 1.57
2.07 1.07
1.07 0.5
35
0.0k 2‘\1‘3 L ‘3“?1 I Af‘ \Aﬁ‘l‘, P s, S0 e g 2 TH o1 g6 0.0 3038 20 2 21929 7 . 30, ‘410‘4% . L5 566 . 87 . 664 692 738, 770 79
300 400 500 600 700 m/z 100 200 300 400 500 600 700 m/z

Figure S12 UV spectrum and MS Measured during LC-MS for 23

S49



MAU (x1,000)

3.5+
3.0+
2.5]
2.0{‘
154/
107

0.5

. 3210

\ deoxytryptoquialanone 24
N Exact Mass: 458.16

N I S T T S S
200 250 300 350 400 450 500 550 nm

Smin T: + ¢ ESTMS [ 200.00-1200.00]

4.0-
3.0-

2.0

0.0:‘ 112

RT=25
5 . §1ter1.2(xl

459

522
19 213 203 . oss a0 309 397 | am || P cag 54 617 642 6A9 717 788

10

200 1300 400 500 600 700 m/z

Figure S13.1 UV spectrum and MS Measured during LC-MS for 24
S50



Fatate el

b=h= = o

8Bt

SOLET

BLILOE —
agal's——
lezze—

§09F's —

S80S —

98z8° L —
086" L —_
SLZGL——
8G8G°L —
80PL L —
£888° L —
9986 L —

ELlTE—

)
=

Figure S13.2 "H NMR spectrum of 24. Measured in DMSO-ds at 500MHz

[ppm]

Jdefaull proton paramelers

[18.]

51l

S51



0.15 [rel]

0.00

defaulf carbon parameters {profon decoupled)

Ly ] © us] v n oMok oOwnOwL =

o - [=r] w — oDt~ ~=~=0Ww o W ) ) w =0y
— = = =] = =060 O 0 M = o — G0
N e S - n OOLOTONITROT 0 = 15 @ P = dSro
0 n o =] O FEOT—@OOOLT— I mor « P e
&n [ [ o = FTOROOOEHNNNNN — 0 M = L] 0 s
- - - - - T T T T T T — m w v’} 0 oy

0000

100

1 ||.J.I.LH.1[|“JJ ddo
150 100 50 [ppm]
Figure S13.3 >C NMR spectrum of 24. Measured in DMSO-d at 125MHz

14 b il L o e Lol il e Bl i ke kb 1 b Lttt ] Lt st Uil bl e abe Lt e ..I.IL..;. Lol

S52



ALL

[]

L

Ol L

gradient selected double quanium filtered phase sensifive COSY

8 6 4 2 F2 [ppm]
Figure S13.4 '"H-'"H COSY NMR spectrum of 24.

S53

2 F1 [ppm]




[

gradient hmge

10 g -]
Figure S13.5 'H-"C HMQC NMR spectrum of 24.

S54

F2 [ppm]

40 F1 [ppm]

140 120 100 8O 60

160



[

gradient hmbe

e

L1

6 4
Figure S13.6 'H-"C HMBC NMR spectrum of 24.

S55

F2 [ppm]

40 F1 [ppm]

140 120 100 8O 60

160



MAU (x1,000)

35—§ )
3.0 [
2.5—?““ \
20

1.5

1.o—f \ tryptoquialanone 25
] | Exact Mass: 474.15

“;.291

0.51

534

0.0

L R R R
200 250 300 350 400 450 500 550

RT=2824min  T:+ ¢ ESIMS [ 200.00-1200.00]
2.0+ 497

nm

1.0-

515
1 458
413
0.0l270 285 303 3u 353364 384 i ﬁ A t 537,565 596 640 662

300 350 400 450 500 550 600  miz

Figure S14.1 UV spectrum and MS Measured during LC-MS for 25

S56



L 2L

S61E°1L

BZLLE

S902°E —

SlEgr &

defaulf proton paramelers

PEEL'S —

86519 —

A

[ppm]

T T T T T
4

|
]
Figure S14.2 'H NMR spectrum of 25. Measured in DMSO-ds at 500MHz
S57

[18.]



£8ee9l —

LLLLEE —
orBELe —

0SS —

§L98°85 —

BPEY UL —

0SPSEE ——
TLILZ PR —

L8Zr'SZL ——=
+998°9Z1 —
9668°8Z1
1089621

W
nmhw.rnr L\W
.Gmm.qﬂ H\\n
aLPGGel
6197281

811G PPl —

LFPEO 05 —

oirl’o9l —

LEgOLl ——
SeOLTLEL —

L9526l —

— defaulf carban paramelers {profon decouplad)

[18.]

_ T
520

[ppm]

I
100

| T
150
Figure S14.3 >C NMR spectrum of 25. Measured in DMSO-d at 125MHz

S58



L

i PN

gradient selected double quanium filtered phase sensifive COSY

2 F1[ppm]

Figure S14.4 'H-"H COSY NMR spectrum of 25

S59



o o

[

| oradisnt himge

Figure S14.5 'H-"C HMQC NMR spectrum of 25.

S60

F2 [ppm]

F1 [ppm]

100 50

150



_M_LLL;LA

] I

A

gradient hmbce 'y
-4 . =

- . g
: #
* & =
ag *
T | T | T T T | T T | T
8 6 4 2 F2 [ppm]

Figure S14.6 'H-"C HMBC NMR spectrum of 25.

S61

F1 [ppm]

150 100 50

200



mAU (x100)
7.0

6.0
5.0

4.0

0.0

3.0] |
2,04/

1.0

21l

R Exact Mass: 476.17

200
RT=25.2 min T: + ¢ ESIMS [ 200.00-1200.00]

2.5—f
20
1.5—f
10

0.5

Inten. (x100,000)

— 71 ‘' T 1 ‘' ‘T ‘' T~ [ ‘T ‘T T [ T ‘T T T [ T T T T [ T T T T [ T T T T
250 300 350 400 450 500 550 nm

a77

5!

0.0

L

375.0

415 499
433 460 ‘ T 4
307 407 t ‘?\‘ i A i _azalllll e - 0 e 10 me 866 574 586 K

400.0 425.0 4500 475.0 500.0 525.0 550.0 575.0 miz

Figure S15 UV spectrum and MS Measured during LC-MS for 26

S62



mAU (x1,000)

] &
4.0 S
3.5~
] AN
3.07/ o =
] HO 7 O
25] oH
2.0; N "'I/N’
15 \ W
z N O
1.0 N
] ~ 27
b 8w,
0.5 84 © Exact Mass: 476.17
0.0 N 3
200 250 300 350 400 450 500 550 om
RT=26.3 min T:+c ESIMS [ 200.00-1200.00]
Inten. (x10,000)
1 477
7.5
5.01
2.54
441
| 283 360 413 500 541
0.0L28. . %%5 o SRS T i T T ‘h‘ HH\‘T‘ sﬁ “‘ 568 602 635653 64 . 795 . 769
300 400 500 600 700 m/z

Figure S16 UV spectrum and MS Measured during LC-MS for 27

S63



mAU (x1,000)

S
7 N~
1.00- N\ N
075 |
1/
| /
1/
\
0.50
AN
\\
] N\ < deoxytryptoquialanine 28
83 Exact Mass:,502.19
4 RN 3
0.00- N I S S |«
200 250 300 350 400 450 500 T
RT=24.7 min T: +c¢ ESIMS [ 200.00-1200.00]
I[\Ien. (x1,000,000)
1 507 503
1.25-
1.00-
0.751
0.50-
0.25-
] 525 a7
00024 @5 33 43 41 . “ T % se3 B 717 7 me e K
300 400 500 600 700 800 m/z

Figure S17.1 UV spectrum and MS Measured during LC-MS for 28

S64




L EFw N

L=7 =1 &~ 4

LBEFT

§5699°L —

P

—
FLW Ty o

8968°2 —

SE0L°E ——
BLLl'E—

defaulf proton paramelers

SPir's —

6606°S —

IBEL'9 —

BolEL —
ePeP L —_
8228 L~
TETY L~
4 A

SLle'L —

Legl'8 —

MM L _JL__J UMLJLJWUU

[ppm]

=
Lo )
ol
-—
L= I

Figure S17.2 "H NMR spectrum of 28. Measured in DMSO-ds at 500MHz

S65



SLBY'BL —
£929°08 —

6E9B'PZ —_
0BL5 G2 —

SLEPEE —

pr——

0000 001

ZBOLPS —

S295F9 —
Liiges —

BoS5 08 —
BZLEPE —

SEEe'FLL —

LI0BBLL —
SL1Z5ZL
8661521 H//n
0L0£°9ZL — =
BESE LZL
BSOS LZL

ZLPELEL
gsca bl %

PZOr Sl
b96E LEL v

LpS0orl —

LBPOSEL —

LOSE'09L —

2891041 —_
SEES0LL —

LEegvil —

1 defaull carbon parameters (profon decoupled)

[18.]

100
Figure S17.3 *C NMR spectrum of 28. Measured in DMSO-d; at 125MHz

[ppm]

150

S66



1y

L

it UL

N

gradient selected double quanium filtered phase sensifive COSY ] i E
.+ B
. “ T
# :

— o

| B :
— =

¢ ‘ :

& 4 % L
# $ ¢

| 6 gi" ? # i

B & -
4 g m

T | T T T | T T T | T T T
8 5 4 F2 [ppm]

Figure S17.4 '"H-"H COSY NMR spectrum of 28

S67



A | )

[

| gradieni hmagc

&4

a8

6 4
Figure S17.5 'H-"C MQC NMR spectrum of 28.

S68

F2 [ppm]

40 F1 [ppm]

140 120 100 30 60

160



| oradient himbe

O B@

0&

of

§ 4
Figure S17.6 'H-"C HMBC NMR spectrum of 28.

S69

F2 [ppm]

40 F1 [ppm]

140 120 100 30 60

160



4.OrT1AU(xl,000)

N~
,@ @
=&
354/
i
3.0 “
1 \
2.5+ \
2.0 \ o
d \ N
] S
1.5+ N
1.o§ 29
; N Exact Mass: 494.18
0.5 S~ b
] & =
0.0 - —0—
5 s B B L e L
200 250 300 350 400 450 500 550 nm
RT=21.5min T:+ ¢ ESIMS[200.00-1200.00] T: - ¢ ESIMS [ 200.00-1200.00]
Inten. (x1,000,000) = A_dlen (x10,000) s
3.59
1.00+
3.4
0.757 2.5
2.04
0.501
1.54
1.04
0.25q
0.5]
0.00 ?01 0 360 VAF aw P S s en Y 5 a4 8 5 0.0 28 3 34 4, LATS Ly 3 547 561 so4 611 6 67, i 746757
300 400 500 600 700 800 m/z 300 350 400 450 500 550 600 650 700 m/z

Figure S18 UV spectrum and MS Measured during LC-MS for 29

S70



MAU (x1,000)
3.5

3
3.0- ‘\ \ HN :l(\'@ HN N |
1 N
28] o//lY O&Np
iy WO@ O
207 | |
1]
15) | | o H N/
0]
] 30
0.5- Lo Exact Mass: 748.28
] LN 8
0.0- T - - o
200 250 300 3s0 400 450 500 550
RT=25.8 min T: + ¢ ESI MS [200.00-1200.00]
Itnen. (x10,000)
2.0~ 749
1.5
1.0
0.5 771
1 396 450 509 7T1 [ 881
0_0/9 R 5?2T | . 554 574 599 e eso 696 | | o7 PP i . 923 047
400 500 600 700 800 900 m/z

Figure S19 UV spectrum and MS Measured during LC-MS for 30

S71



Supplementary reference

(41)  Fedorova, N. D.; Khaldi, N.; Joardar, V. S.; Maiti, R.; Amedeo, P.; Anderson, M. J.; Crabtree, J.; Silva, J. C.; Badger, J. H.; Albarraq, A.; Angiuoli, S.;
Bussey, H.; Bowyer, P.; Cotty, P. J.; Dyer, P. S.; Egan, A.; Galens, K.; Fraser-Liggett, C. M.; Haas, B. J.; Inman, J. M.; Kent, R.; Lemicux, S.; Malavazi, I.; Orvis,
J.; Roemer, T.; Ronning, C. M.; Sundaram, J. P.; Sutton, G.; Turner, G.; Venter, J. C.; White, O. R.; Whitty, B. R.; Youngman, P.; Wolfe, K. H.; Goldman, G. H.;
Wortman, J. R.; Jiang, B.; Denning, D. W.; Nierman, W. C. PLos Genet. 2008, 4.

S72



