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Experimental Section

General material and methods. All reagents were purchased from commercial suppdiecsused without further purification. NMR spectra (in
CDCL) were measured on Bruker Avance DRX 300 and DPX 5&@uments. Chemical shifts are reported in ppm. Wieark multiplicities are
reported, the following abbreviations are used: gletnd, doublet; t, triplet; m, multiplet; br, breamed. The NMR numbering system refers to
the general structure shownhigure 4. HR-MS (ESI) was recorded on a triple quadrupalssmspectrometer TSQ Quantum Ultra AM (Thermo
Electron). LC-MS experiments were performed on a LCQsnsgectrometer equipped with an ESI source andratrap (Thermo Electron).
Further analytical and preparative HPLC experiments wemged out on a Gilson machine. IR spectra were medsising a JASCO FT/IR-4100
spectrometer supplemented with the ATR system. ThereEubstances were charged as solids or thin {iighly concentrated solutions in
volatile solvents). Optical rotation was determiveith a JASCO P-1020 polarimeter supplemented witheamostat (50 mm cuvette; c [g 100
mLY]). Analytical thin layer chromatography (TLC) was cadri®it on Merck silica gel 60 F254 TLC plates. TL@ualization was accomplished
using 254/366 nm UV light or charring solutions oflyhalatophosphoric acid. Preparative column chromrafayy was performed on (0.04-0.063
mm, 230-400 mesh) silica gel normal phase.

Plasmids and General DNA Procedures. DNA isolation, plasmid preparation, restrictiomests, gel electrophoresis and ligation reactione we
conducted according to standard methods. pBluestriSK(-) (Stratagene, Amsterdam, NL), pGEM®-T Easy (PrgmeMannheim) and
pMOSBIlue (Amersham Biosciences, Freiburg) were the meutiectors for subcloning and preparation of DNA tetegldor sequencing.
Restriction enzyme-digested DNA fragments were recoviecen agarose gel by the GFX PCR DNA and Gel BaumifiBation Kit (Amersham).

Bacterial Strains and Culture Conditions. S. lividans ZX1 andS. albus served as host strains for all heterologous expressiparimentsS.
lividans ZX1 was cultured on R5 agar and YEME liquid mediton protoplast transformation and on MS (mannitolasdigur) for all other
experiments. Transformants were selected with apranaya/or thiostreptone according to standard protoEotoli strains DH% and XL1 blue
served as hosts for routine subcloniBigeoli strains were grown in LB medium supplemented witipiaillin (100 pg mLY), or apramycin (50 pg
mL?) for selection of plasmids. For metabolite produmtiwild-type and mutant strains were cultivate@jipropriate media for 5 days at 28 °C
with shaking. Media composition: J: 100 g sucrd€eg yeast extract, 30 g tryptone soya broth, 10 gIMG68.0), 1000 mL purified water; M10:
4 g glucose, 4 g yeast extract, 10 g malt extra€Q 10l purified water, pH = 7.3; R2YE: 103 g sucrds@5 g kSQi, 10.12 g MgGJ(6H:0), 10 g
glucose, 0.1 g casaminosacids, 5 g yeast extrd&, TES-buffer, 2 mL trace element solution, 16@0purified water (trace element solution:
40 mg ZnC4, 200 mg FeG(6H,0), 10 mg CuG(2H,0), 10 mg MnCl(4H,0), 10 mg NaB,O,(10H,0), 10 mg (NH)sM070,4(4H,0), 1000 mL
purified water), after autoclaving addition of: 15 mL%2Q-proline, 10 mL 0.5% KEPQ,, 7 mL 1 N NaOH, 4 mL 5 M CagPH,0); E1: 20 g
glucose, 20 g soluble starch, 5 g Pharmamedia®g 3:8ast extract, 3 g CaGQOL g NaCl, 1 g MgS&7H,0), 1 g KkHPOy(3H,0), 1000 mL
purified water, pH 7.5.

Construction of aurF/aurH null mutant. ORF aurH was inactivated by partial digestion of a vectorJ@5l containing a truncateir gene
cassettegurAGHB), with Nspl. Then, the inactivatedurH was cut withSgfl and the yielded 2.845 kb fragment was ligated thefSgfl site of the
pHJ79 vector (pSET152 derivativaygrF null mutant). The resulting plasmid, pMZ01, wasadiiced intdS. lividans ZX1 andS. albus by PEG-
induced protoplast transformation.

Complementation of aurF/aurH null mutant. The aurF gene including the native ribosome binding site $rRBras amplified by PCR using
primer FW (5’ aat cta ga TG CCA CGA CAC CGC GGG 3'Xbal restriction site) and RV (5" aat ctaf§&€GC GGC GTC GGG GTC AAC G
3’; Xbal restriction site). The PCR product was cloned ird&EpI-T Easy Vector (Promega) for sequencing. The 1.18Hdb fragment was then
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ligated into theXbal site of pHJ110 gurH; pWHMA4* derivative). The resulting construct, pMZ0&as cotransformed int8. albus::pMZ01 by
PEG-induced protoplast transformation.

Shake flask culture of S. albus::pMZ01. 50 mL of medium (R2YE or E1) supplemented with apreimsulphate (c = 30 pug rifj. for plasmid
selection was inoculated with 50 pL spore suspen@oabus::pMZ01) and incubated at 30 °C for 20-24 hours withkshg. An inoculum (2.5
mL) of the preculture was transferred into 50 mL fresdium and continuously incubated at 30 °C. Aftelags of growing the culture was fed
with a precursor dissolved in 25% aq DMSO under pigeding on 2 following days (6 pmol / 3 umol, ¢ =gy 100 uL*, saponification with 1
M NaOH) and incubated for another 5 days on a rasapker. Mycelia and culture filtrate were extractedethimes with an equal volume of
EtOAc (80 mL). The combined organic layers were diogdr NaSO, and concentrated to dryness under reduced pressureedilee was
dissolved in 1 mL MeOH and characterized via LC (fRimeenex Luna C18(2) 10 um, 250 x 4.6 mm; eluent AGQ/gradient, flow rate 1 mL
min™).

Fermentation of S. albus::pM Z01. Fermentations were performed using 2 x 20 L (per 8€rientor) or 60 L media (75 L fermentor) depending
on the secondary metabolite. For productoalbus:;pMZ01 was grown with stirring at 28 °C in R2YE Bt media supplemented with 30 mg L
apramycin sulphate for plasmid selection. A 3 daysaldd culture o8 albus::pMZ01 (1/100) was used to inoculate the ferméoatmedia and
the approach was incubated for 2 days. Then, thereultas fed with the precursor dissolved in 25% aq DM@&@er pulse feeding on 2
following days (0.12 mmol £ and 0.06 mmol &, ¢ = 1 mg 100 pt, saponification with 1 M NaOH). After incubationrfanother 5 days the
culture was neutralized with 1 N HCI and separatechycelia und culture filtrate. After extraction witOAc the organic layers were dried with
Na;SQ; and concentrated to dryness under reduced presbBheecrude extracts were subjected to chromatographgil@a gel using a
CHCL/MeOH gradient as eluent. All fractions containithg preferred product were combined and further purifigcpreparative RP-HPLC
(Phenomenex Luna C18(2) 10 pm, 250 x 21.2 mm:; elée@ii/H,O gradient, flow rate 20 mL mif).

Biotransformation for a- and y-pyrone methylation. ORFaurl, including the ribosome binding site, was PCR-afigalifrom genomic DNA of
S. thioluteus.. Primers:aurl, forward: CCC GAC ACC GAC AGG AAC AAA ATGaurl, reverse: CGC TCC CCC GGT ATT TGT CAG. The
amplicons were subcloned &soRI fragments and introduced into tleoRI site downstream of the ermE promoter of pWHM4iglding
plasmid pHJ954url). A 1.8 kbEcoRI fragment was recovered from cosmid 9A6 and introduc® EcoRI digested pWHM4*, yielding plasmid
pHJ72. pHJ72, pHJ95, and pWHM4* were introduced Bitalbus (wt) via PEG mediated protoplast transformation. Fediiey experiments,
S albug/pHJ72,S. albus/pHJ95 ands. albus/pWHM4* were grown in 50 mL R5 media (supplementdth 10 pL 25 mg mL* thiostreptone stock
solution). After 1 day the substrate (nordeoxyaureothimg in DMSO) was added and further incubatedsfdays. HPLC-MS analysis of the
EtOAc extract of the culture broth was performed orAgilent Technologies 1100 series LC/MSD equippéith a DAD, an electrospray ion
source operating in positive mode and a quadrupalssnanalyzer by using the column Knauer EurospherCt@8 5um (125 x 3 mm) and
gradient elution (MeCN/0.1% HGE-H,O 0.05/99.5, in 16 min to MeCN/0.1% H@®H,O 99.5/0.5, for 1 min at MeCN/0.1% HG@H,O
99.5/0.5, in 5 min to MeCN/0.1% HGB-H,O 0.05/99.5) at a flow rate of 1 mL riin Mass peaks corresponding to
deoxyaureothin/isodeoxyaureothin could be detectednwsupplementing albus/pHJ72 andS. albus/pHJ95 cultures with nordeoxyaureothin,
respectively. In culture d. albuspWHM4* only the administered substrates were found.

Cross-complementation of Aaurl mutant with encK. Plasmid pHJ72 was introduced irolividans ZX1::pHJ47 by PEG mediated protoplast
transformation. The resulting strai§, lividans ZX1::pHJ47/pHJ72, was cultivated in 20 L M10 mediat 28 °C for 7 days. Mycelium and
culture filtrate were separated and extracted with EtOF® extracts were dried with p&O,, filtrated and the solvent was removed under
reduced pressure. Two subsequent open column chrgraptic separations were performed (1st column: sila@HCE:MeOH = 9:1; 2nd
column: silica gel, CHGIMeOH = 98:2). Selected fractions were pooled andesigl to preparative RP-HPLC (Macherey Nagel Nuclé&ika
100 5 pm, 250 x 21 mm; eluent: ACN{®I gradient; flow rate 10 mL mi.

Small-scale biotransformation using AurH (whole cell approach). 50 mL of J medium supplemented with thiostreptone & pug mL?) for
plasmid selection was inoculated with 50 pL spospsuasion$ albus/pHJ110) and incubated at 30 °C for 2 days with sigakAn inoculum (2.5
mL) of the preculture was transferred into 50 mLHr&&10 medium and continuously incubated at 30 °ffer® days of growing the culture was
fed with a precursor dissolved in DMSO (1.3 umok & mg 25 ul) and incubated for another 5 days on a rotary shaigrelia and culture
filtrate were extracted three times with an equal velwhEtOAc (80 mL). The combined organic layers wereddover NaSQ, and concentrated
to dryness under reduced pressure. The residue wadvdissn 1 mL MeOH and characterized via LC (PhenoemelLuna C18(2) 10 um, 250 x
4.6 mm; eluent: ACN/LD gradient, flow rate 1 mL mih).

Preparative-scale biotransformation using AurH (whole cell approach). Cultivations were performed using 8 x 250 mL batcHes:
production,S. albus/pHJ110 was grown with shaking at 30 °C in J medj@pemented with 5 pg mithiostreptone for plasmid selection. After 2
days of growing an inoculum (12.5 mL) of the preatdtwas transferred into 250 mL fresh M10 media aedapproach was incubated for 2 days.
Then, the culture was fed with the precursor dissbineDMSO (6.5 umol, ¢ = 1 mg 25 [t} After incubation for another 5 days the culture was
separated in mycelia und culture filtrate. After extiacwith EtOAc the organic layers were dried with,8@, and concentrated to dryness under
reduced pressure. The crude extracts were subjectebramatography on silica gel using a CEHMIEOH gradient as eluent. All fractions
containing the preferred product were combined anddughrified by semipreparative RP-HPLC (Macherey Nagellébsil C18 100 5 um, 250
x 10 mm; eluent: ACN/BD gradient, flow rate 5 mL mib).



Physicochemical characterization of isolated aureothin derivatives.

7 (Deoxyaur eonitrile) *H-NMR (300 MHz, CDCJ): 5 = 1.82 (s, 3H, 3a-C#)}, 1.88 (d J(H,H) = 1.22 Hz, 3H, 9a-C#), 1.91 (d J(H,H) = 1.18
Hz, 3H, 11a-Ch), 1.94 (s, 3H, 5a-C¥), 2.4 (br t,J(H,H) = 7.53 Hz, 2H, 8-C}}, 2.75 (br tJ(H,H) = 7.57 Hz, 2H, 7-C}}, 3.93 (s, 3H, OMe),
5.75 (br s, 1H, 10-CH), 6.24 (br s, 1H, 12-CH), 7.31)(&#,H) = 8.29 Hz, 2H, 14,18-CH), 7.57 (#H,H) = 8.36 Hz, no determination of long
range coupling constants, 2H, 15,17-CH) ppi@:NMR (75 MHz, CDCJ): § = 6.82 (1C, 3a-ChJ, 9.92 (1C, 5a-Ch), 18.03 (1C, 9a-Ch), 19.03
(1C, 11a-CH), 29.57 (1C, 7-Cbh), 37.72 (1C, 8-Ch), 55.28 (1C, OMe), 99.49 (1C, 3-C), 109.56 (1C, 1640}, 118.58 (1C, 5-C), 119.03 (1C,
13-C), 127.56 (1C, 12-CH), 129.4 (2C, 14,18-CH), 13@13B, 10-CH), 131.86 (2C, 15,17-CH), 136.37 (1C, 9-C3.4B(1C, 11-C), 142.59 (1C,
CN), 157.42 (1C, 6-C), 162.05 (1C, 2-C), 180.83 (1LC=D) ppm; IRv = 3045 (vw, =C-H), 3028 (w, =C-H), 2957/2929/2914/28854/2834
(m-w, CHs, CH,), 2221 (s-m, €N), 1668 (s, C=0), 1619 (w, C=C), 1584 (vs, C=C), 1602C=C), 1461/1453/1415/1385/1373/1369 (msCH
CH,), 1335/1320/1250/1206/1164/1140/1043/1030/981 (m-@-C), 906 (m, =C-H), 855/833/799 (w, =C-H), 768 (m-w,-HE 704/665 (w,
=C-H) cm"; HR-MS (ESI): calcd. for §HsN10s: 364.1907, observed: 364.1907.

8 (Fluor odeoxyaur eothin) *H-NMR (300 MHz, CDCJ): & = 1.83 (s, 3H, 3a-C#), 1.88 (d J(H,H) = 1.14 Hz, 6H, 9a-C¥ 11a-CHj), 1.95 (s,
3H, 5a-CH), 2.38 (br tJ(H,H) = 7.54 Hz, 2H, 8-C}J, 2.74 (br tJ(H,H) = 7.59 Hz, 2H, 7-C}), 3.94 (s, 3H, OMe), 5.74 (br s, 1H, 10-CH), 6.21
(br s, 1H, 12-CH), 6.99 (m, no determination of longgeor H-F coupling constants, 2H, 15,17-CH), 7.2r{endetermination of long range or
H-F coupling constants, 2H, 14,18-CH) ppli€-NMR (75 MHz, CDCJ): 3 = 6.84 (1C, 3a-Ch), 9.92 (1C, 5a-Ch), 17.92 (1C, 9a-C¥), 18.71
(1C, 11a-CH), 29.69 (1C, 7-Ch), 37.76 (1C, 8-Cbh), 55.28 (1C, OMe), 99.49 (1C, 3-C), 114.96 (d, 2C,,F) = 21.28 Hz, 15,17-CH), 118.54
(1C, 5-C), 128.1 (1C, 12-CH), 130.44 (d, 20C,F) = 7.85 Hz, 14,18-CH), 130.73 (1C, 10-CH), 133@41C,J(C,F) = 3.39 Hz, 13-C), 134.88
(1C, 9-C), 134.94 (d, 1Q(C,F) = 1.36 Hz, 11-C), 157.65 (1C, 6-C), 161.32 (d,XC,F) = 259.01 Hz, 16-C-F), 162.09 (1C, 2-C), 180.92 @C,
C=0) ppm; IR:v = 3033 (vw, =C-H), 2953/2925/2856 (m-w, &KCH,), 1740 (br w, =C-H), 1666 (vs, C=0), 1594 (vs, C=C). 1689, C=C).
1505 (s, C=C), 1460/1409/1376 (m, §IEH,), 1227 (m, C-F), 1317/1246/1158/1094/1031(br)/984 (nGvD-C), 889/836/768/670 (m-w, =C-H)
cm; HR-MS (ESI): calcd. for §H26FOs: 357.1860, observed: 357.1861.

9 (Chlorodeoxyaur ecthin) *H-NMR (300 MHz, CDCJ): & = 1.83 (s, 3H, 3a-C#), 1.88 (t,J(H,H) = 1.63 Hz, 6H, 9a-C¥ 11a-CH), 1.95 (s,
3H, 5a-CH), 2.39 (br tJ(H,H) = 7.54 Hz, 2H, 8-CbJ, 2.74 (br tJ(H,H) = 7.6 Hz, 2H, 7-Ch), 3.94 (s, 3H, OMe), 5.74 (br s, 1H, 10-CH), 6.2 (br
s, 1H, 12-CH), 7.16 (dJ(H,H) = 8.46 Hz, no determination of long range cglconstants, 2H, 14,18-CH), 7.26 @{H,H) = 8.54 Hz, no
determination of long range coupling constants, 2541 7-CH) ppm*C-NMR (75 MHz, CDC{): & = 6.8 (1C, 3a-Ch}, 9.88 (1C, 5a-Ch), 17.91
(1C, 9a-CH)), 18.77 (1C, 11a-Ch), 29.63 (1C, 7-Ch), 37.72 (1C, 8-Ch), 55.24 (1C, OMe), 99.47 (1C, 3-C), 118.51 (1C, 5-C},9@ (1C, 12-
CH), 128.2 (2C, 15,17-CH), 130.44 (2C, 14,18-CH), 13@163 10-CH), 131.94 (1C, 16-C-Cl), 135.14 (1C, 9-C),.1351C, 11-C), 136.3 (1C,
13-C), 157.56 (1C, 6-C), 162.04 (1C, 2-C), 180.87 (1C, &)spm; IR:v = 3021 (vw, =C-H), 2952/2924/2854 (m-w, §HCH,), 1732 (br w,
=C-H), 1666 (vs, C=0), 1596 (vs, C=C), 1539 (vw, C=C),948, C=C), 1459/1408/1376 (m, GHCH,), 1342/1317/1246/1162/1136/1011/984
(m-w, C-O-C), 1091 (m, C-Cl), 889/852/800 (w, =C-H),87@n, =C-H), 723 (w, =C-H), 670 (br w, =C-H) émHR-MS (ESI): calcd. for
C22H26ClOs: 373.1565, observed: 373.1566.

10 (Bromodeoxyaur eothin) *H-NMR (300 MHz, CDCY): & = 1.83 (s, 3H, 3a-C#), 1.87 (m, 6H, 9a-Ckl 11a-CH), 1.94 (s, 3H, 5a-C}), 2.38
(br t,J(H,H) = 7.54 Hz, 2H, 8-Cb}, 2.74 (br tJ(H,H) = 7.59 Hz, 2H, 7-Ch}, 3.93 (s, 3H, OMe), 5.74 (br s, 1H, 10-CH), 6.18 (lit+$, 12-CH),
7.1 (d,J(H,H) = 8.4 Hz, no determination of long range cauplconstants, 2H, 14,18-CH), 7.42 §H,H) = 8.45 Hz, no determination of long
range coupling constants, 2H, 15,17-CH) ppi@:-NMR (75 MHz, CDCJ): 5 = 6.84 (1C, 3a-ChJ, 9.92 (1C, 5a-Ck), 17.96 (1C, 9a-Ch), 18.82
(1C, 11a-CH), 29.66 (1C, 7-Ch), 37.77 (1C, 8-Ch), 55.28 (1C, OMe), 99.49 (1C, 3-C), 118.54 (1C, 5420.1 (1C, 16-C-Br), 128.03 (1C, 12-
CH), 130.52 (2C, 14,18-CH), 130.67 (1C, 10-CH), 1312®, 15,17-CH), 135.24 (1C, 9-C), 135.88 (1C, 11-C), 186& 13-C), 157.59 (1C, 6-
C), 162.07 (1C, 2-C), 180.89 (1C, 4-C=0) ppm;¥R: 3020 (vw, =C-H), 2950/2924/2856 (m-w, GKCH,), 1739 (br w, =C-H), 1666 (vs, C=0),
1595 (vs, C=C), 1538 (vw, C=C), 1485 (m-w, C=C), 1456812376 (m, Chi CH,), 1341/1316/1246/1162/1136/1030(br)/1008/984 (m-w, C-O-
C), 1072 (m-w, C-Br), 889/851/830/820/789 (w, =C-H), 168 =C-H), 679 (br w, =C-H) cih HR-MS (ESI): calcd. for &H26BrOs: 417.1060,
observed: 417.1064.

11 (1ododeoxyaur eothin) *H-NMR (300 MHz, CDCY): & = 1.83 (s, 3H, 3a-C§l, 1.88 (m, 6H, 9a-Ckl 11a-CH), 1.94 (s, 3H, 5a-C4), 2.38
(br t, 2H,J(H,H) = 7.55 Hz, 8-Ch), 2.74 (br t, 2H,J(H,H) = 7.59 Hz, 7-Ch), 3.93 (s, 3H, OMe), 5.74 (br s, 1H, 10-CH), 6.16 (It 12-CH),
6.97 (d,J(H,H) = 8.28 Hz, no determination of long range couplionstants, 2H, 14,18-CH), 7.62 1,H) = 8.38 Hz, no determination of long
range coupling constants, 2H, 15,17-CH) ppi@-NMR (75 MHz, CDCJ): & = 6.85 (1C, 3a-CJ, 9.93 (1C, 5a-Ch), 17.97 (1C, 9a-Ch), 18.84
(1C, 11a-CH), 29.67 (1C, 7-Ch), 37.79 (1C, 8-Ch), 55.29 (1C, OMe), 91.49 (1C, 16-C-l), 99.5 (1C, 3-0B.55 (1C, 5-C), 128.13 (1C, 12-
CH), 130.69 (1C, 10-CH), 130.79 (2C, 14,18-CH), 13§10, 9-C), 136.03 (1C, 11-C), 137.18 (2C, 15,17-CH), 137189 13-C), 157.58 (1C,
6-C), 162.07 (1C, 2-C), 180.89 (1C, 4-C=0) ppm;\R: 3067/3055 (vw, =C-H), 3041/3020 (vw, =C-H), 2995/2@8924/2853 (m-w, Ck CH),
1747 (br vw, =C-H), 1665 (vs, C=0), 1610 (vw, C=C), 158%, (C=C), 1534 (vw, C=C), 1467/1415/1373 (s-m, sCtCHy),
1320/1248/1164/1006/978 (m-w, C-O-C), 1065 (w, C-l), 889=C-H), 891 (m, =C-H), 851 (w, =C-H), 797/764 (m, =C-F}9 (w, =C-H), 670
(br w, =C-H) cmt; HR-MS (ESI): calcd. for §HoelOs: 465.0921, observed: 465.0924.

14 (Phenyldeoxyaur eothin) *H-NMR (500 MHz, CDCJ): 8 1.84 (s; 3H; 3a-CHJ; 1.9 (s; 3H; 9a-ChJ); 1.902 (s; 3H; 11a-C#} 1.96 (s; 3H; 5a-
CHg); 2.39 (br t;J(H,H) = 7.54 Hz; 2H; 8-Ch); 2.75 (br t;,J(H,H) = 7.59 Hz; 2H; 7-Ch); 3.94 (s; 3H; OMe); 5.77 (br s; 1H; 10-CH); 6.28 ¢br
1H; 12-CH); 7.25 (m; 14,15,17,18-CH) ppfiC-NMR (125 MHz, CDG)): § 6.87 (1C; 3a-Ch); 9.94 (1C; 5a-Ch); 17.95 (1C; 9a-ChJ; 18.85
(1C; 11a-CH); 29.74 (1C; 7-CH); 37.82 (1C; 8-Ch); 55.3 (1C; OMe); 99.53 (1C; 3-C); 118.56 (1C; 5-C)8.12 (2C; 15,17-CH); 128.93 (1C;
13-C); 128.97 (2C; 14,18-CH); 129.27 (1C; 12-CH); 13@¥g; 10-CH); 134.81 (1C; 9-C); 135.07 (1C; 11-C); 857(1C; 16-CH); 157.72 (1C;
6-C); 162.12 (1C; 2-C); 180.98 (1C; 4-C=0) ppm. IR= 2955/2925/2853 (w, GHCH,); 1666 (s, C=0); 1597 (s, C=C); 1541 (vw, C=C);
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1458/1410/1377 (m, GHCH,); 1318/1247/1220/1163/1137/1030/983 (m-w, C-O-C);/818 (vw, =C-H); 770 (vs, =C-H); 745 (w, =C-H); 698
(s-m, =C-H); 669 (m, =C-H) ch HRMS (ESI) calcd. for &H270s: 339.1955; observed: 339.1966.

15 (2-Naphthodeoxyaur eothin) *H-NMR (300 MHz, CDCJ): & = 1.85 (s, 3H, 3a-C), 1.94 (d J(H,H) = 1.28 Hz, 3H, 9a-C¥), 1.97 (s, 3H,
5a-CH), 2.01 (dJ(H,H) = 1.2 Hz, 3H, 11a-C#), 2.41 (br tJ(H,H) = 7.56 Hz, 2H, 8-Ch}, 2.76 (br tJ(H,H) = 7.59 Hz, 2H, 7-CH), 3.95 (s, 3H,
OMe), 5.82 (br s, 1H, 10-CH), 6.43 (br s, 1H, 12-CH$27(m, 3H, Ar-H's), 7.69 (br s, 1H, Ar-H), 7.79 (m, 3Ar-H's) ppm;**C-NMR (75
MHz, CDCE): 8= 6.83 (1C, 3a-ClJ, 9.9 (1C, 5a-Ch), 17.98 (1C, 9a-Ch), 18.97 (1C, 11a-CH), 29.68 (1C, 7-Ch), 37.8 (1C, 8-Ch), 55.26
(1C, OMe), 99.43 (1C, 3-C), 118.48 (1C, 5-C), 125.6/1P@27.48/127.8 (4C, Ar—CH's), 129.27 (1C, 12-CH), .230(1C, 10-CH),
131.99/133.31/135.42 (3C, Ar- C's), 134.94 (1C, 9-C5.33 (1C, 11-C), 157.66 (1C, 6-C), 162.07 (1C, 2-C), 18(L89 4-C=0) ppm; IRv =
3052 (w, =C-H), 2951/2925/2855 (m-w, GHCH,), 1666 (s, C=0), 1593 (vs, C=C), 1538 (vw, C=C),46av, C=C), 1459/1409/1376 (m, GH
CHy), 1341/1317/1246/1182/1163/1137/1031(br)/984 (m-w, C)Q902 (w, =C-H), 860 (vw, =C-H), 818 (w, =C-H), 76807(m, =C-H), 667 (br
vw, =C-H) cm®; HR-MS (ESI): calcd. for §H.¢0s: 389.2117, observed: 389.2123.

17 (Isodeoxyaureothin). *H-NMR (300 MHz, CDC)): 51.9 (s, 3H, C(Els)-CHy), 1.93 (s, 3H,CH2-CO-C(MH3)), 1.97 (s, 3H, Ar-
CH=C(CH3)), 2.05 (s, 3H, C(B3)-C=0), 2.41 (t, J = 7.75 Hz, 2HH3-CH,-CO), 2.67 (m, Hz, 2H, CO48,), 3.8 (s, 3H, O-Bl3), 5.79 (s, 1H,
CH=C(CH3)), 6.32 (s, 1H, Ar-B=), 7.37 (d, J = 10.97 Hz, 2H, ArH), 8.17 (d, J = 11.37 Hz, 2H) ArkC(CH-C(NOy)) ppm; **C-NMR (75
MHz, CDCk): 510.22 (1C, CH2-CO-@Hs)), 10.22 (1C, GTH3)-C=0), 18.54 (1C, G%H3)-CH,), 19.18 (1C, Ar-CH=QCHs)), 29.92 (1C, CO-
CH) 38.15 (LCCH-CH,-C0), 60.20 (1C, GEHs), 109.5 (1CC-CO(CH;)), 110 (1C,C-C=0), 123.4 (2C, ACH), 127.17 (1C AI€H=C(CHy)),
129.46 (2C, Ar€H-C(NGy)), 130.22 (1C C(CH-C=C(CHg)), 137.29 (1CC-CH,-CH,), 139.07 (1C, Ar-CHE(CHz)), 144.62 (1C, AIC), 146
(1C,C-N0Oy), 158.03 (1C, CHCO), 165 (1CC=0) ppm. HR-MS (ES]I): calcd. for£H»sN10s: 384.1805, observed: 384.1814

20 (7-Hydroxydeoxyisoaureothin). [¢]2’ = +17.77 (c = 0.132 in MeOHJH-NMR (300 MHz, CDCJ): 51.92 (s, 3H, C(El3)-CHy), 1.97 (s,
3H, Ar-CH=C(M3)), 1.98 (s, 3HCH(OH)-CO-C(GH3)), 2.05 (s, 3H, C(Hs)-C=0), 2.53 (d, J = 5.5 Hz, 1 HH3-CH,-CO), 2.61 (d, J = 8.26
Hz, 1H, GH,-CH,-CO), 3.82 (s, 3H, 0-85), 4.82 (dd, J = 6.18, J = 7.92 Hz, 1H, CO; 5.87 (s, 1H, B=C(CH3)), 6.34 (s, 1H, Ar-B=), 7.39
(d, J = 8.65 Hz, 2H, Ar-B), 8.06 (d, J = 8.86 Hz, 2H) A€ (CH-C(NO)) ppm; *C-NMR (75 MHz, CDCJ): §9,54 (1C, CH2-CO-QfHs)),
10.42 (1C, OCH3)-C=0), 18.54 (1C, QIHs)-CHy), 19.18 (1C, Ar-CH=QCHs)), 46.56 (1C,CH2-C(OH)), 60.44 (1C, GBH3), 67.02 (1C,
C(OH)), 110.2 (1CC-CO(CH)), 110.9 (1C,C-C=0), 123.53 (2C, AGH), 127.67 (1C AICH=C(CH)), 129.5 (2C, Ar€H-C(NGy)), 133.09
(1C, C(CH3)E=C(CH)), 133.67 (LCC-CH,-C(OH)), 139.07 (1C, Ar-CHE(CHy)), 144.62 (1C, A€), 146 (1C,C-NO,), 156.2 (1C, CHCO),
165 (1C,C=0) ppm. HR-MS(ES]): calcd. for&H,6N10s: 400.1755, observed: 400.1771.

22 (Fluor oaur eothin) [g]ZDO =-23.0 (c 0.224 in MeOHJH-NMR (500 MHz, CDCJ): & = 1.83 (s, 3H, 3a-C#}, 1.96 (s, 3H, 11a-C}, 2.01 (s,
3H, 5a-CH), 2.89 (br ddJ(H,H) = 6.12/15.86 Hz, 1H, 84€xHg), 3.01 (br ddJ(H,H) = 7.14/15.9 Hz, 1H, 8-CkHs), 3.92 (s, 3H, OMe), 4.71 (br
d,J(H,H) = 13.93 Hz, 1H, 9a4@aHg), 4.83 (br dJ(H,H) = 13.93 Hz, 1H, 9a-CkHg), 5.11 (t,J(H,H) = 6.86 Hz, 1H, 7-CH), 6.13 (br s, 1H, 10-
CH), 6.27 (br s, 1H, 12-CH), 7.01 §(H,H) = 8.62, no determination of long range or H-Bpling constants, 2H, 15,17-CH), 7.19 (m, 2H, 14,18-
CH) ppm;**C-NMR (125 MHz, CDGJ): 5 = 6.88 (1C, 3a-Ch), 9.4 (1C, 5a-Ch), 17.36 (1C, 11a-CH), 38.21 (1C, 8-Ch), 55.24 (1C, OMe),
70.1 (1C, 9a-Ch), 73.25 (1C, 7-CH), 99.97 (1C, 3-C), 115.16 (d, ZC,F) = 21.5 Hz, 15,17-CH), 119.98 (1C, 5-C), 126.38, (IECH), 129.46
(1C, 12-CH), 130.58 (d, 2Q(C,F) = 7.92 Hz, 14,18-CH), 133.48 (d, 1C,F) = 3.4 Hz, 13-C), 134.73 (1C, 11-C), 138.18 (1C,)9165.02
(1C, 6-C), 161.55 (d, 1Q(C,F) = 246.89 Hz, 16-C-F), 162.09 (1C, 2-C), 180.6 @-C=0) ppm; IRv = 2957/2920/2865 (w, CG§ICH,), 1748
(br w, =C-H), 1670 (s, C=0), 1608 (vs, C=C), 1539 (v&CJ, 1505 (s-m, C=C), 1456/1413/1377/1369 (m-wCEH,), 1221 (m-w, C-F),
1321/1250/1181/1156/1047/1031/986/970 (m-w, C-O-C), @@ =C-H), 891/816/766/733 (w, =C-H), 665 (vw, =C-H) EnHR-MS (ESI):
calcd. for GoH24FOs: 371.1659, observed: 371.1643.

23 (Chloroaureothin) [g]2’ = +25.7 (c 0.638 in MeOHJH-NMR (500 MHz, CDGY): & = 1.83 (s, 3H, 3a-C#), 1.96 (s, 3H, 11a-C) 2.0 (s,
3H, 5a-CH), 2.89 (br ddJ(H,H) = 5.69/15.74 Hz, 1H, 84€xHs), 3.01 (br ddJ(H,H) = 7.02/15.78 Hz, 2H, 8-CiiHg), 3.91 (s, 3H, OMe), 4.7 (br
d, J(H,H) = 13.93 Hz, 2H, 9a-484Hs), 4.82 (br d,J(H,H) = 13.95 Hz, 1H, 9a-CkHg), 5.1 (t,J(H,H) = 6.82 Hz, 1H, 7-CH), 6.13 (br s, 1H, 10-
CH), 6.25 (br s, 1H, 12-CH), 7.15 (@#H,H) = 8.23 Hz, 2H, 14,18-CH), 7.28 (#H,H) = 8.27 Hz, 2H, 15,17-CH) ppmiC-NMR (125 MHz,
CDCk): & = 6.87 (1C, 3a-CH), 9.38 (1C, 5a-CH), 17.43 (1C, 11a-C#), 38.2 (1C, 8-Ch), 55.23 (1C, OMe), 70.08 (1C, 9a-@H73.24 (1C, 7-
CH), 99.95 (1C, 3-C), 119.98 (1C, 5-C), 126.31 (1GCH), 128.38 (2C, 15,17-CH), 129.3 (1C, 12-CH), 13GZS, 14,18-CH), 132.46 (1C, 16-
C-Cl), 135.45 (1C, 11-C), 135.87 (1C, 13-C), 138.58 (2€3), 154.95 (1C, 6-C), 162.07 (1C, 2-C), 180.57 (1C, ®Cppm; IR:v =
2956/2920/2855 (m-w, GHCHy), 1736 (br vw, =C-H), 1668 (s, C=0), 1606 (vs, C=C3@fvw, C=C), 1489 (m-w, C=C), 1457/1413/1368 (m,
CHs, CHy), 1321/1252/1182/1157/1045/1030/1007/986/969 (&®-C), 1090 (m, C-Cl), 925 (vw, =C-H), 897/805/766/7{@3 =C-H), 706 (vw,
=C-H), 665 (w-vw, =C-H) crif; HR-MS (ESI): calcd. for §H24ClO4: 387.1358, observed: 387.1352.

24 (Bromoaur eothin) [a]ZDO =+ 27.4 (c 0.48 in MeOHYH-NMR (500 MHz, CDCJ): & = 1.82 (s, 3H, 3a-C}), 1.95 (br s, 3H, 11a-Gj{{ 2.0
(s, 3H, 5a-CH), 2.89 (br dd,J(H,H) = 6.15/15.93 Hz, 1H, 84€Hs), 3.01 (br dd,J(H,H) = 6.64/15.94 Hz, 1H, 8-Gittls), 3.91 (s, 3H, OMe), 4.7
(br d,J(H,H) = 13.93 Hz, 1H, 9a-8xHs), 4.82 (br d,J(H,H) = 13.99 Hz, 1H, 9a-CkHg), 5.1 (t,J(H,H) = 6.88 Hz, 1H, 7-CH), 6.13 (br s, 1H, 10-
CH), 6.23 (br s, 1H, 12-CH), 7.09 @H,H) = 8.4 Hz, no determination of long range couplmnstants, 2H, 14,18-CH), 7.44 §¢H,H) = 8.44
Hz, no determination of long range coupling consta®H, 15,17-CH) ppm*C-NMR (125 MHz, CDCJ): 3 = 6.87 (1C, 3a-ChJ, 9.39 (1C, 5a-
CHs), 17.44 (1C, 11a-C#), 38.21 (1C, 8-Ch), 55.23 (1C, OMe), 70.09 (1C, 9a-gH73.24 (1C, 7-CH), 99.96 (1C, 3-C), 119.99 (1C, 5-C),
120.59 (1C, 16-C-Br), 126.32 (1C, 10-CH), 129.33 (1C, 12;@B0.57 (2C, 14.18-CH), 131.33 (2C, 15,17-CH), 13%1%5 11-C), 136.32 (1C,
13-C), 138.64 (1C, 9-C), 154.93 (1C, 6-C), 162.07 (1C, 218,58 (1C, 4-C=0) ppm; IR: = 2954/2921/2856 (m-w, GHCH,), 1747 (br vw,
=C-H), 1668 (s, C=0), 1605 (vs, C=C), 1536 (vw, C=C), 6148w, C=C), 1457/1412/1377/1368 (m, &H CH),
1320/1251/1182/1158/1044/1032/11004/986/970 (s-m,C}QL073 (w, C-Br), 925 (vw, =C-H), 896/802/766/732 (\C-H), 665 (vw, =C-H)
cm’; HR-MS (ESI): calcd. for §H24BrO4: 431.0852, observed: 431.0850.
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25 (lodoaureothin) []2° = +28.5 (c 0.517 in MeOHJH-NMR (300 MHz, CDCY): 3= 1.83 (s, 3H, 3a-C#, 1.96 (d,J(H,H) = 1.13 Hz, 3H,
11a-CH), 2.0 (s, 3H, 5a-C), 2.89 (br dd,J(H,H) = 6.17/6.48/16.12 Hz, 1H, 8rGHs), 3.01 (br ddJ(H,H) = 7.31/15.95 Hz, 1H, 8-Giitig),
3.91 (s, 3H, OMe), 4.69 (br d(H,H) = 14.0 Hz, 1H, 9a-BaHz), 4.82 (br d,J(H,H) = 14.08 Hz, 1H, 9a-CkHg), 5.1 (t,J(H,H) = 6.72 Hz, 1H, 7-
CH), 6.12 (br s, 1H, 10-CH), 6.22 (br s, 1H, 12-CH), §86)(H,H) = 8.28 Hz, no determination of long range dmgconstants, 2H, 14,18-
CH), 7.64 (d,J(H,H) = 8.41 Hz, no determination of long range dimgpconstants, 2H, 15,17-CH) ppiiC-NMR (75 MHz, CDCJ): & = 6.88
(1C, 3a-CH), 9.4 (1C, 5a-Ch), 17.46 (1C, 11a-C}), 38.23 (1C, 8-Ch), 55.25 (1C, OMe), 70.1 (1C, 9a-@H73.26 (1C, 7-CH), 92.03 (1C,
16-C-I), 100.0 (1C, 3-C), 120.01 (1C, 5-C), 126.34 (1C, H);@29.44 (1C, 12-CH), 130.81 (2C, 14,18-CH), 13588, (11-C), 136.92 (1C, 13-
C), 137.33 (2C, 15,17-CH), 138.7 (1C, 9-C), 154.95 (1C),6162.09 (1C, 2-C), 180.59 (1C, 4-C=0) ppm; VR: 2950/2920/2859 (m-w, GH
CH,), 1747 (br vw, =C-H), 1668 (s, C=0), 1605 (vs, C=C), 8158w, C=C), 1482 (w, C=C), 1456/1411/1377/1367 (m,sCBHy),
1320/1251/1181/1158/1043/1033/1000/986 (s-m, C-O1GH3 (vw, C-I), 925 (vw, =C-H), 896/800/766/732 (w, =-B65 (vw, =C-H) cn;
HR-MS (ESI): calcd. for &H,4104: 479.0714, observed: 479.0694.

26 (2-Naphthoaureothin) [¢]’ = + 37.3 (c 0.306 in MeOHJ}H-NMR (500 MHz, CDCY): & = 1.84 (s, 3H, 3a-C}), 2.02 (s, 3H, 5a-Ch),
2.08 (brs, 11a-C#), 2.92 (br dd,J(H,H) = 5.59/5.98/15.84 Hz, 1H, 8HaHs), 3.05 (br dd,J(H,H) = 6.54/15.87 Hz, 1H, 8-Gittig), 3.94 (s, 3H,
OMe), 4.76 (br dJ(H,H) = 13.98 Hz, 1H, 9a484Hz), 4.88 (br dJ(H,H) = 13.96 Hz, 1H, 9a-CkHg), 5.13 (t,J(H,H) = 6.8 Hz, 1H, 7-CH), 6.21
(brs, 1H, 10-CH), 6.48 (br s, 1H, 12-CH), 7.36 (m, 1IHOK), 7.44 (m, 2H, Ar-CH’s), 7.68 (br s, 1H, Ar-CH), 78, 3H, Ar-CH's) ppm**C-
NMR (125 MHz, CDCJ): 3 = 6.89 (1C, 3a-C}, 9.41 (1C, 5a-Ch), 17.63 (1C, 11a-C#), 38.27 (1C, 8-Ch), 55.28 (1C, OMe), 70.18 (1C, 9a-
CHy), 73.24 (1C, 7-CH), 99.96 (1C, 3-C), 119.95 (1C, 51QR.65 (1C, 10-CH), 125.93/126.23/127.33/127.6/1227.88 (7C, Ar-CH's), 130.69
(1C, 12-CH), 132.2/133.28 (2C, Ar-C’s), 134.98 (1C, 13135.25 (1C, 11-C), 138.21 (1C, 9-C), 155.1 (1C, 6-C), 16@L.L2 2-C), 180.63 (1C,
4-C=0) ppm; IRv = 3052 (w, =C-H), 2957/2924/2855 (m-w, EKH,), 1747 (w, =C-H), 1662 (s, C=0), 1584 (vs, C=C), 1537 @wC), 1505
(vw, C=C), 1463/1412/1374 (m, GHCH,), 1324/1257/1161/1049/1033/976 (s-m, C-O-C), 898 @+H), 862 (vw, =C-H), 815/767/749 (m-w,
=C-H), 668 (vw, =C-H) crii; HR-MS (ESI): calcd. for @H2604: 403.1904, observed: 403.1891.

Table S1. Comparison of NMR data far- andy-pyrones.

Isodeoxyaureothinl{f) Deoxyaureothin)

C-Atom numbering “C-NMR *H-NMR SC-NMR H-NMR
75 MHz 300 MHz 75 MHz 300 MHz

2 165.0 - 162.1
2a - - 55.3 3.95 (s, 3H)
3 110.0 - 99.6
3a 10.2 2.05 (s, 3H) 6.9 1.84 (s, 3H)
4 168.0 - 180.9
4a 60.2 3.8 (s, 3H)
5 109.5 - 118.7
5a 10.1 1.93 (s, 3H) 10.0 1.96 (s, 3H)
6 158.0 - 157.4
7+ 29.9 2.67 (m, Hz, 2H) 29.6 2.77 §t= 7.5Hz, 2H)
8* 38.2 2.41 (tJ = 7.75 Hz, 2H) 37.8 2.42 Q,= 7.5Hz, 2H)
9% 137.3 - 136.7
9a 18.5 1.9 (s, 3H) 18.1 1.96 (s, 3H)
10* 130.2 5.79 (s, 1H) 130.4 5.78 (s, 1H)
11 139.1 - 139.3
1la 19.2 1.97 (s, 3H) 19.2 1.91 (s, 3H, 11-CH3)
12 127.2 6.32 (s, 1H) 127.3 6.30 (s, 1H)
13 144.6 - 144.7
14* 129.5 7.37 (d) =8.7 Hz, 1H) 129.5 7.38 (d,= 8.7 Hz, 1H)
15*% 123.4 8.17 (d) = 8.9 Hz, 1H) 123.5 8.17 (d,= 8.8 Hz, 1H)
16 146.0 - 145.9
17* 123.4 8.17 (d) = 8.9 Hz, 1H) 1235 8.17 (d,=8.8 Hz, 1H)
18* 129.5 7.37 (d) = 8.7 Hz, 1H) 129.5 7.38 (d,= 8.7 Hz, 1H)

* minor stereoisomers (E/Z) could be detected



NMR-Spectra

NMz143/CDC13/ziehl/1H
m.z.049/MIX-KF/2xHPLC

Current Data Parameters
NAME iz

43PR

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date 20060425

Time 12.0.

INSTROM spect

PROBHD 5 mm PABEO BB—

BULPROG 2930

™ 39060

SOLVENT cpc13

ns 128

s 2
8417.509 Bz

FIDRES 0.215502 Bz

aQ 2.3202140 sec

RG 287

DW 59.400 usec

DE 6.00 usec

TE

303.0
1.00000000 sec
1

======== CHANNEL f1 ========
1

Nuc1
P1
PL1
sFo1

s

0.00
300.1330013

B
12.40 usec

a8
Miiz

F2 - Processing parameters
T 32

sF 300.1300120 MAz
WOW EM

ssB o

18 0.30 Hz

B o

Bc 1.00
NMZz143/CDC13/Ziehl/13C

MIX-KF/2xHPLC

Current Data Parameters
NAME NMZ143CA

Figure S2. 3C NMR spectrum o (Deoxyaureonitrile).

AT~ H0OoO — N © NMHNVALVNAOOAONM
WoYwLOwNOT - n ™m CONNODSD T 000NN
LRI S8 R o EEESvnaahtocorn
Lo o o ol o ol © w0 o NNNNNNAAAAAAAA
J . . .
T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
of (N Oy =3 Ll N bl N[O
S| |8 2 3 e S g (@RS
Al s sl e a N I e O
) 1 _
Figure S1. "H NMR spectrum of (Deoxyaureonitrile).
2] ©w o HEHNOO ™S AN N ™®
8 28 FRegacEdEe @ L, © 0 @ 0 e
-] o =« NYLMOMOMTIHOIN [} o o © N ~ 0 mn oo
: > 2 Ymensnon W o o @ & § 22 283
o o~ N®WO O N O o . . . . . L. o ®
© ©w n TOMNOMNN A o o ~ n ™~ el o . .
— - - A A A A A A A — o I~ n [y N o o0
N,
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 20060503

ime 4.52

INSTRUM spact

PROBHD 5 mm PABEO BE-

PULPRC 2gpg30
31248

SOLVENT cpc13

NS 6144

DS 2

swi 18115.941 Hz

FIDRES 0.579747 Hz

aQ 0.8624948 sec

®G

oW 27.600 usac

DE 6.00 usec

= 303.0 X

D1 2.00000000 sec

a1l 0.03000000 sec

DELTA sec

-2.0
75.4760505
HANNEL £2
waltzl6

18

17.00
300.1312005

MHZ

usec
a8
dB

Mz

F2 - Processing parameters
s1 32768

sF 75.4677516 MHz
WOW EM
ssB o
18 1.00 Hz
e 0
BC 1.40



NMZ144/CDC13/ziehl/1H
m.z.052/MIX-My/2xHPLC

941
3.926

[

Currenl Dala Paramelecs
NAME, Nz

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 ppm

4 g e

NMz144/CDC13/Ziehl/13C
m.z.052/MIX_My/2xHPLC

o

77.20
.28

37.767

9.924
246

~

——— 93,495

yIc1
b
pi1
sTol

cr
CEOPRCZ waltzl6
NIc2

L ‘ 1

T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure 4. 3C NMR spectrum o8 (Fluorodeoxyaureothin).



NMZ145/CDC13/Ziehl/1H
m.z.058/MIX-My/F55-70/2xHPLC

CHNVOTVO L@ o o NANOIVAAINOANENOIDNONO
CHNTTIORENT T O <« < FTNHRONDNQRONHONN OO
NNNNNHAHAH Ao N ~ o FERETONMADRODONNHM®®D® Curzant, Mats PavamarExe
Y n ) NNNNNNNHA Ao o HHooo e NMZ145PR

EXPNO

~ Bk 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060425

Time 12.27
INSTRUM spect.
PROBED 5 mm PABBO BB—
PULPROG 2930
™ 39060
SOLVENT cc13
NS 128
DS

2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
A

o 2.3202140 sec
RG 512
bW 59.400 usec
DE 6.00 usec
TE 303.0
D1 1.00000000 sec
™0 1

CHANNEL £1

1B
12.40 usec
0 B

0.0!
300.1330013 MHz

F2 - Processing parameters
s1 3:

sF 300.1300121 MHz
WOW EM
ssB [

1B 0.30 Hz
GB 0

BC 1.00

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3 b 3.0 2.5 2.0 1.5 1.0 ppm
o & SaEEY o
oo B3 0] 10 o — 10|00 ~ N
el e | o

Figure S5. 'H NMR spectrum o (Chlorodeoxyaureothin).

NMZ145/CDC13/Ziehl/13C
m.z.058/MIX My/F55-70/2xHPLC

< voavaonmo
© OCNYITMT OO o w0 o © o o
r MEHOOANIN = ~w o < N @ S oo
. CHNHOo O ® s Nl 3 T nY 88
~ ! e ! . g L%
0 MMMMMONN o ~ oo 0 o~ o ©~ - Caxant, DatA Paxmmerexs
- Ul pERE i i R o [N 0 o« " o® e |
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060508
Time 20.1
INSTRUM spect.
PROBHD 5 mm PABEO BB-
PULPROG 2gpg30
™ 31248
SOLVENT cpcLs
NS 8152
s 2
s 18115.941 Bz
FIDRES 0.575747 Hz
a0 0.8624948 sec
G 10
oW 27.600 usec
oE 6.00 usec
™= 303.0 X
D1 2.00000000 sec
a1l 0103000000 sec
DELTA 1189999998 sec
™0 1
CHANNEL £1
13¢
9.10 usec
2,00
75.4760505 Mz
CHANNEL, £2
waltzlé
1n
80.00 usec
0.00
17.00 dB
17.00
300.1312005 MEz
F2 - Processing parameters
st 3
sF 75.4677536 Miz
oW M
ssB 0
8 1.00 Bz
B
rc 1.40
| | o -

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm

Figure S6. *C NMR spectrum 0 (Chlorodeoxyaureothin).



NMZ146/CDC13/Ziehl/1H
m.z.059/MIX-My/2xHPLC
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Date_ 20060425
E)
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—5.741

Time 12.3
INSTRUM spect.
PROBED 5 mm PABBO BB—
PULPROG 2930
™ 39060
SOLVENT cc13
NS 128

2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
A

o 2.3202140 sec
RG 362
bW 59.400 usec
DE 6.00 usec
TE 303.0
D1 1.00000000 sec
™0 1

CHANNEL £1

1B
12.40 usec
0 B

0.0!
300.1330013 MHz

F2 - Processing parameters
s1 3:

sF 300.1300121 MHz
WOW EM

ssB [

1B 0.30 Hz
GB 0

BC 1.00
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Figure S7. *H NMR spectrum ofl0 (Bromodeoxyaureothin).

NMZ146/CDC13/Ziehl/13C
m.z.059/MIX My/2xHPLC
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Date_ 20060510
Time 3
INSTRUM spect
PROBHD 5 mm PABBO BB-—
BULPROG 2gpg30
™ 31248
SOLVENT cpcls
NS 1301

2
SWH 18115.941 Hz
FIDRES 0.579747 Hz
A

o 0.8624948 sec
RG 10
bW 27.600 usec
DE 6.00 usec
TE 303.0 X
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
™0 1
CHANNEL £1
13¢
9.10 usec

-2.00
75.4760505 MHz
CHANNEL £2
waltzl6

18

80.00 usec
0.00
17.00 dB

17.00
300.1312005 MHz

F2 - Processing parameters
s1 3:

sF 75.4677503 MHz
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ssB 0

1B 1.00 Hz
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BC 1.40
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Figure S8. *C NMR spectrum o0 (Bromodeoxyaureothin).
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NMZz154/CDC13/Ziehl/1H

EE/F33-46/2xHPLC/Hauptprodukt

Current Data Parameters
NAME

NMZ154PR
XPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20060510

™ .
INSTRUM spect.
PROBED 5 mm PABBO BB—
PULPROG 2930

™ 39060
SOLVENT cc13

NS 128

2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
A

o 2.3202140 sec
RG 456
bW 59.400 usec
DE 6.00 usec
TE 303.0
D1 1.00000000 sec
™0 1

CHANNEL £1

1B
12.40 usec
0 B

0.0!
300.1330013 MHz

F2 - Processing parameters
s1 3:

sF 300.1300121 MHz
WOW EM

ssB [

1B 0.30 Hz
GB 0

BC 1.00

NMz154/CDC13/Ziehl/13C

m.z.063/My/EE/F38-46/2xHPLC
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Figure S9. “H NMR spectrum ofl1 (lododeoxyaureothin).
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Figure S10. **C NMR spectrum o11 (lododeoxyaureothin).
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Current Data Parameters
NAME

NMZ154CA
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060515
Time 9
INSTRUM spect.
PROBED 5 mm PABBO BB—
PULPROG 2gpg30
™ 31248
SOLVENT cc13
NS 3431
DS 2
SWH 18115.941 Hz
FIDRES 0.579747 Hz
Ao 0.8624948 sec
RG 12.7
bW 27.600 usec
DE 6.00 usec
TE 303.0 X
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
™0 1
CHANNEL £1
13¢
9.10 usec

-2.00
75.4760505 MHz
CHANNEL £2
waltzl6

18

80.00 usec
0.00

17.00 a8

17.00
sFo2z 300.1312005 MHz

F2 - Processing parameters
s1 3:

sF 75.4677499 MHz
wDW EM

ssB 0

1B 1.00 Hz
GB

BC 1.40



NMz240/CDC13/Zziehl/1H_mikro
m.z.074/46,7min/14.05.07
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Figure S11. 'H NMR spectrum o4 (Phenyldeoxyaureothin).
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Figure S12. *C NMR spectrum ol4 (Phenyldeoxyaureothin).
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NMZ219/CDC13/Ziehl/1H
m.z.075/My/EE/1xNP/4xHPLC
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PULPROG 2930
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SOLVENT cocls
Ns 128

2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
A

o 2.3202140 sec
RG 161
bW 59.400 usec
DE 6.00 usec
TE 303.
D1 1.00000000 sec
™0 1

CHANNEL £1

1B
12.40 usec
0 B

0.0!
300.1330013 MHz

F2 - Processing parameters
s1 3:

sF 300.1300120 MHz
WOW M

ssB [

1B 0.30 Hz
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BC 1.00
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Figure S13. 'H NMR spectrum ofl5 (2-Naphthodeoxyaureothin).

NMz219/CDC13/Ziehl/13C
m.z.075/MY/EE/2xNP/4xHPLC
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0 1
cHANNEL £1
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—2.00 B
75.4760505 Mz
= CHANNEL £2 =
waltzls
18
PeeDz 80.00 usec
P12 0100 a8
PL12 17.00 a8
P113 17.00 a8
sroz 300.1312005 MHz
F1 - Acquisition paraneters
100 2
™ 256
spo1 75.47528 Mz
FIDRES 65.541107 Bz
S 222.305 ppm
FrMoDE
F2 - Processing parameters
s1 E
¢ 75.4677536 Mz
WO Y
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18 2.00 B2
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F1 - Processing parameters
s1 1024
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Figure S14. 1*C NMR spectrum o15 (2-Naphthodeoxyaureothin).
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NBB002/CDC13/Busch/1H

Isoaureothin
NAME nbb002pr
EXPNO 10
PROCNO 1
Date_ 20060616
Time 16.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 39060
SOLVENT cpc13
NS 128
DS 2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
A 2.3202140 sec
RG 0
oW 59.400 usec
DE 6.00 usec
TE 303.0
D1 1.00000000 sec
DO 1
CHANNEL £1
12.40 usec
0.00 dB
300.1330013 MHz
32768
300.1300121 MHz
EM

[
0.30 Hz
0

1.00

o)
<

Figure S15. 'H NMR spectrum of.7 (Isodeoxyaureothin).
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Figure S16. 1°C NMR spectrum o17 (Isodeoxyaureothin).
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NBB003/CDC13/Busch/1H
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Figure S17. 'H NMR spectrum of0 (7-Hydroxydeoxyisoaureothin).

yhydroxy-i in
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PROCNO 1
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T 11.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 230
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SOLVENT coc13
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DS 2
SWH 8417.509 Hz
FIDRES 0.215502 Hz
a0 2.3202140 sec
RG 912
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DE 6.00 usec
TE 303.0 K
D1 1.00000000 sec
D0 1
CHANNEL £1
"
12.40 usec
0.00
300.1330013 MHz
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300.1300120 MHz
EM
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0
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Figure S18. *C NMR spectrum 020 (7-Hydroxydeoxyisoaureothin).
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Figure S19. 'H NMR spectrum of2 (Fluoroaureothin).
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Figure S20. *C NMR spectrum 022 (Fluoroaureothin).
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NTZ227/CDC13/Ziehl/1H mikro
m.z.078/KF/EE/F21-37/28, 3min
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o
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FIDRES 0.305176 Hz
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CHANNEL f1
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o s
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a 5
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Figure S21. "H NMR spectrum o023 (Chloroaureothin).
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o 2
PROCNO 1
F2 - Acquisition Parameters
Date 20070417
ime 23.05
PR 2.5 me e fais
PULPROG zgpg30
1.0813940 sec
8192
16.500 usec
50 ec
303.
CHANNEL f1
13C
10.00
125.7715724 MHz
waltzlé
e
13506 4
19.70 dB
Fl - Acquisition parameters
) S
™D 256
SFO1l 125.7678 MHz
FIDRES 81.060478 Hz
FnMODE undefined
| SF 125.7577923 MHz
LB 1.50 Hz
a2
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Figure S22. 1*C NMR spectrum o23 (Chloroaureothin).
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NMZz235/CDC13/Ziehl/1H mikro
m.z.079/KF/EE/F1-19/2xHPLC

Current Data Parameters
NAME

NMZ235PR
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 0070509
Time ‘
INSTRUM spect.
PROBED 2.5 mm inv. Z-
PULPROG 2930
™ 32768
SOLVENT ce13
NS 12
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
Ao 1.6384500 sec
RG 50.8
bW 50.000 usec
DE 5.50 usec
TE 302
D1 1.00000000 sec
MCREST 0.00000000 sec

0.01500000 sec

CHANNEL £1

9.00 usec

6.00 dB
500.1330000 MHz

F1 - Acquisition parameters
NDO 2

™ 256
sFo1 125.7678 MHz
FIDRES 81.060478 Hz
s 164.998 ppm
FrMODE undefined

F2 - Processing parameters
ST 16384

SF 500.1300236 Miz

wow EM

ssB 0

1B 0.30 Hz

aB 0

BC 3.00

F1 - Processing parameters

ST 512

mcz TPPT

SF 1257583535 Miz

WDW no

ssB

1B 0.30 Hz

B 0.1
NMZ235/CDC13/Ziehl

m.z.079/KF/EE/F1-19/2xHPLC
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Figure S23. "H NMR spectrum o24 (Bromoaureothin).
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Figure S24. *C NMR spectrum o24 (Bromoaureothin).
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Current Data Parameters

NAME mMz23500
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date 20070515

P zgpg30
65536

SOLVENT MeOH

ns 20480

ps

st 30303.031 Hz

FIDRES 0.462388 Hz

24.00 dB
500.1318600 Mz

F1 - Acquisition parameters
NDO 2

™
sFo1 125.7678 Mz
FIDRES 81.060478 Hz
W 164.998 ppm
FnMODE undefined

F2 - Processing parameters
st 65536

sF 125.7577923 Mz
EM

WoR
ssB [
e 1.50 B2
ce o
pC 1.40

F1 - Processing parameters
sT 512

nc2 PRI
SF 125.7583535 MHz
woR no
ssB 2
1 0.30 Bz
Ge 0.1



NMZ238/CDC13/Ziehl/1H
m.z.081/KF/EE/F8-18/30, 2min
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N N N wwowwvwve OO ™ MONMONNNNNN N o el NMZZ38PR
s X
PROBHD 5 mm PABBO BB-
™D 35060
SOLVENT €DpCl3
NS 12
SWH 8417.509 Hz
FIDRES 0.215502 Hz
AQ 2.3202140 sec
DO 1
CHANNEL f1
1H
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500
o =
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GB 0
PC 1.00
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Figure S25. "H NMR spectrum o5 (lodoaureothin).
NMZ238/CDC13/Ziehl/13C
m.z.081/KF/EE/F8-18/30,2
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2 g 2 Enemesgs g R oo 5 © . T cuxzent Data Pazameters
— — — He A A A A — o o~~~ 2] o” — [N NAME NMZ238CA
s :
PROBHD 5 mm PABBO BB-
™D 31248
SOLVENT €pCl3
NS 8192
SWH 18115.941 Hz
FIDRES 0.579747 Hz
AQ 0.8624948 sec
= 12t
d11 0.03000000 sec
DELTA 1.89999998 sec
0 i
CHANNEL f1
-2.00
waltzlé
1
0.00 dB
17.00 dB
o @
300.1312005 MHz
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= 2.06 12
2
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Figure S26. 1*C NMR spectrum o25 (lodoaureothin).
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2243/CDC13/Werneburg/1H_mikro
m.z.082/KF/EE/F7-19/30, 1min

Current Data Parameters
NAME

NMZZ43PR
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 0070712
™ ]
INSTRUM spect.
PROBED 2.5 mm BB Z845
PULPROG 2930
™ 32768
SOLVENT cc13
NS 25
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
Ao 1.6384500 sec
RG 50.8
bW 50.000 usec
DE 5.50 usec
TE 303
D1 1.00000000 sec
MCREST 0.00000000 sec

0.01500000 sec

CHANNEL £1

18
10.00 usec

0.00 dB
500.1330000 MHz

F1 - Acquisition parameters
NDO 2

™ 256
sFo1 125.7678 MHz
FIDRES 81.060478 Hz
s 164.998 ppm
FrMODE undefined

F2 - Processing parameters
ST 16384

sF 500.1300236 MHz
wDw EM
ssB [

1B 0.30 1z
B 0

BC 3.00

F1 - Processing paramaters
s1 512
Mc2 TPPI

SF 125.7583535 MHz
WoW no
ssB

LB 0.30 Bz
cB 0.1

NMZ243/CDC13/Werneburg

m.z.082/KF/EE/F7-19/30,1min
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Figure S27. "H NMR spectrum o026 (2-Naphthoaureothin).
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Figure S28. 1*C NMR spectrum 026 (2-Naphthoaureothin).

19

/13C

Current Data Parameters

NAME mMz243cD

EXPNO 5

PROCNO 1

F2 - Acquisition Parameters

Date 20070725

INSTRY

PROBHD 2.5 mm BB 7845

P zgpg30
65536
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Biological activity assays

Antimicrobial assays. Antimicobial activities were studied qualitativddy agar diffusion tests and quantitatively by detaation of minimal
inhibitory concentration (MIC) according to the NCCg8idelines and DIN 58940 using the broth microddlmtmethod.

Antiproliferative assays. The test substances are dissolved in DMSO beforgglmiuted in DMEM. The adherent cells were harvéstethe
logarithmic growth phase after soft trypsinizatiosjng 0.25% trypsin in PBS containing 0.02% EDTA (Bimmm KG L2163). For each
experiment approximately 10,000 cells were seedeld @it mL culture medium per well of the 96-well midaips (NUNC 167008). Cells /
culture medium: Huvec (ATCC CRL-1730) / DMEM (CAMBREX-514F); K-562 (DSM ACC 10) / RPMI 1640 (CAMBREX 12-1§7F

Cytotoxic assay. For the cytotoxic assay, Hela cells were 48 hourspubated without the test substances. The dilstadithe compounds were
carried out carefully on the subconfluent monolay#rkleLa cells after the preincubation time. Cells lftwwe medium: HeLa (DSM ACC 57) /
RPMI 1640 (CAMBREX 12-167F).

Cells and culture conditions. Cells were grown in the appropiate cell culture medaupplemented with 10 mL Lultraglutamine 1 (Cambrex
17-605E/U1), 500 uL t gentamicin sulphate (CAMBREX 17-518Z), and 10% heattivated fetal bovine serum (PAA A15-144) at 37ifC
high density polyethylene flasks (NUNC 156340).

Condition of incubation and method of evaluation. The cells were incubated with dilutions of the tesbstances for 72 hours at 37 °C in a
humidified atmosphere and 5% &Qror estimating the influence of chemical compoundscell proliferation of K-562, we determined the
numbers of viable cells present in multi-well platis CellTiter-Blu€ assay. It uses the indicator dye resazurin to medkarmetabolic capacity
of cells as indicator of cell viability. Viable csllof untreated control retain the ability to reduesarurin into resorufin, which is highly
fluorescent. Nonviable cells rapidly lose metaboépacity, do not reduce the indicator dye, and thusal@enerate a fluorescent signal. Under
our experimental conditions, the signal from the Tst-Blue® reagent is proportional to the number of viablescélhe adherent Huvec and
Hela cells were fixed by glutaraldehyde and stainétl @& 0.05% solution of methylene blue for 15 mirfteA gently washing, the stain was
eluted by 0.2 mL of 0.33 N HCl in the wells. Thetiogl densities were measured at 660 nm in SUNRISEapiate reader (TECAN). The 43l
and CGp values were defined as being where the concentradgponse curve intersected the 50% line, comptredntreated control.
Furthermore, the 50% cytotoxicity concentration gg@ndicates the test compound concentration requiredldéstruction in 50% of the cell
monolayer compared to untreated control. These cosgue of the different values were performed witfiveare Magellan (TECAN). A repeat
determination has been conducted in all cases.

20



Table S2. Survey of antimicrobial activity in an extendedctmmial, fungal and yeast test assay in comparigorNystatin and
Amphotericin B. The minimal growth inhibition zofi@m) was measured. (p = partial inhibition zone; iRtermingled inhibition zone; A

= indication of an inhibition zone; diff = diffuggrowth boundary, nt = not tested)
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7 100 0 12pP 0 0 0 115| 0 14 27p 14P 26p 100| 20H 0 25p 20| 17P 15P 0/20| © 0 21H
/14p 127p
8 100 11 10 0 0 0 10.5 0 16 10 0 12P 10 15 0 Af 17p 14 Ap 120/ 0 0 0
/12P
9 100 0 10 0 0 0 10 0 16 15A 0 13P 100 14P 0 Ap 12H 14 Ap o/2 0| 0 q
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11 100 0 105| 0 0 0 13p 0 145 13A 0 14P 10 12 0 19P Al 14pP Ap 0/18 0 0 0
/11P
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14 100 0 10 0 0 0 13P 0 16p 0 0 10.% nt - - - - - - - - - -
/13A
1 100 0 0 0 0 0 0 0 0 38P 32 36 | 100 27P 26 40P 28 15p 20 0/42 0 0 35P
/40p /35p /48p | /30P | /30p
21 100 0 0 0 27p 0 0 0 0 39P 33 34 [ 100 nt nt nt nt 25p 28P 0 nt 0 34
/44p
2 100 0 0 0 0 0 0 0 0 29p| 23p 26p 100 19P 20P 20P nt nt 18A nt nt nt nt
diff
23 100 0 10 0 0 0 10,5| 0 16 13 19P 29 100 30P 35 35P nt nt 32 nt nt nt nt
112p /43P /38p 140p 143p
24 100 0 0 0 0 0 10 0 11 12 23P 25 100 22P 30 30P nt nt 26 nt nt nt nt
/15P /13P | /40P /36p /38p 137p
25 100 0 0 0 0 0 0 0 0 13 18P 21 100 22P 25 23P nt nt 20 nt nt nt nt
134P 128p /30p 128p
26 100 95/ | 0 0 0 9.5 0 0 13p 17 17p 16 nt - - - - - - - - - -
12A 128p 125p
17 0 0 0 0 0 0 0 0 0 0 0 0 nt - - - - - - - - - -
20 0 0 0 0 0 0 0 0 0 0 0 0 nt - - - - - - - - - -
Ampho- 10 nt nt nt nt nt nt nt nt 14p 20 14p 10 nt nt ntf t nj| nt 0 nt nt nt nt
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Table S3. Survey of antiproliferative and cytotoxic activitgFirst value is an individual value. The secoradue was determined as
duplicate; nt = not tested.)

Compound Antiproliferative activity Cytotoxicity
Huvec L-929 K-562 HelLa
Glso[ugmLY]  Glso[ugmL’]  Glso[ug mL']  CGsp[ug mLY]

Deoxyaureothin derivates

6 6.2/3.0 9.3 1.8/31 16.5/8.0
7 1.8 5.0 1.0 7.8

8 4.3/3.5 10.0 0.5/3.8 11.8/13.3
9 8.1 12.1 0.8 15.3

10 11.3 7.0 0.5 10.5

11 40.6 7.9 0.5 12.8

15 10.2/5.2 nt 8.0/4.8 9.3/8.0
14 4.1 nt 8.7 18.0
Aureothin derivates

1 >50/14.9 10.0 10.0/25.0 10.0/>25
21 nt 10.2 35 35.4

22 16.2/4.3 nt 6.8/7.3 25.2/17.4
23 8.1 nt 6.0 38.0

24 18.3 nt >50 41.4

25 8.0 nt 5.7 36.2

26 9.2/5.8 nt 12.6/4.7 14.7/15.1
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