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Synthesis of Compounds 2, 11 and 12a-b
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Scheme S1. Synthesis of compounds 2, 11 and 12a-b

Spoxazomicin D (2). To a solution of salicylic acid (145 mg, 1.05 mmol), L-serine
amide hydrochloride (140 mg, 1.0 mmol), DIPEA (360 uL, 2 mmol) in anhydrous DMF (5 mL),
and HBTU (410 mg, 1.10 mmol) was added (Scheme S1). The resulting mixture was stirred at rt
overnight. After evaporating the volatiles, the residue was purified via silica gel chromatography
using a gradient of 20:1-15:1 CH>Cl>/MeOH to afford the crude product as a colorless solid (157
mg, 70%). The crude product and PPh3z (211 mg, 0.8 mmol) was dissolved in anhydrous THF (14
mL) and the mixture cooled to 0 °C to which diisopropyl azodicarboxylate (152 uL, 0.77 mmol)
was added in dropwise fashion over 10 min with stirring. The resulting mixture was allowed to
warm to rt and continued with stirring overnight. After evaporating the volatiles, the residue was
partially purified via silica gel using 1:1 n-hexane/EtOAc to afford a pale yellow oil containing
the desired product and residual triphenylphosphine oxide. The product was further purified via
Sephadex LH-20 (MeOH) to give compound 2 as a colorless solid (63 mg, 44%, 2 steps).
Determined 'H NMR, C NMR, optical rotation and HRMS was consistent with the isolated

natural product, spoxazomicin D (see main text file for NMR and MS data).
N-salicyloyl-2-aminopropan-1,3-diol (11). To a solution of salicylic acid (0.10 g, 0.72 mmol)
and serinol (0.65 g, 0.72 mmol) in DMF (10 mL), EtsN (253 uL, 1.8 mmol), HOBt (0.15 g, 1.09

mmol) and EDC (0.21 g, 1.09 mmol) were added (Scheme S1). The reaction mixture was stirred

at room temperature for 6 h. The crude mixture was subsequently concentrated in vacuo and
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purified via silica column chromatography using a gradient of 1:1-9:1 hexane/EtOAc to afford
desired product (0.06 g, 0.18 mmol, 37%). Determined *H NMR, *C NMR, optical rotation and
HRMS was consistent with previously reported data for the isolated natural product 11.1

(R)-(-)-N-salicyloyl-2-aminopropan-1-ol (12a). Following the protocol described for 11, a
reaction containing salicylic acid (0.10 g, 0.72 mmol), (R)-(—)-2-amino-1-propanol (0.054 g, 0.72
mmol), EtsN (253 pL, 1.8 mmol), HOBt (0.15 g, 1.09 mmol) and EDC (0.21 g, 1.09 mmol)
afforded 0.105 g desired product (0.54 mmol, 74%) (Scheme S1). Determined 'H NMR, **C NMR,
optical rotation and HRMS was consistent with previously reported data for the isolated natural

product 12a.2

(S)-(+)-N-salicyloyl-2-aminopropan-1-ol (12b). Following the protocol described for 11, a
reaction containing salicylic acid (0.10 g, 0.72 mmol), (S)- (+)-2-amino-1-propanol (0.054 g, 0.72
mmol), EtsN (253 pL, 1.8 mmol), HOBt (0.15 g, 1.09 mmol) and EDC (0.21 g, 1.09 mmol) gave
0.128 g desired product (0.66 mmol, 90%) (Scheme S1). [a]**p = + 18.3° (¢ =1.0, MeOH); *H
NMR (CDClz, 400 MHz): 6 12.23 (brs, 1 H), 7.30 - 7.42 (m, 2 H), 6.97 (dd, J = 8.2, 0.8 Hz, 1 H),
6.76 - 6.90 (m, 1 H), 6.28 - 6.55 (m, 1 H), 4.29 (brs, 1 H), 3.80 (dd, J = 11.0, 3.5 Hz, 1 H), 3.67
(dd, J=11.0, 4.7 Hz, 1 H), 1.59 (brs, 1 H), 1.30 (d, J = 6.7 Hz, 3 H); 13C NMR (CDCls, 100 MHz):
0170.2,161.2,134.4,126.1, 119.0, 118.5, 114.5, 66.2, 47.6, 17.1 ppm.

EtOH damage neuroprotection assay

Organotypic Hippocampal Slice Culture Preparation. Entire brains were collected from eight-
day-old Sprague-Dawley rats (Harlan Laboratories; Indianapolis, IN) and placed in chilled
dissecting medium composed of Minimum Essential Medium (MEM; Invitrogen, Carlsbad, CA),
25 mM HEPES (Sigma, St. Louis, MO), and 50 uM streptomycin/penicillin (Invitrogen). Bilateral
hippocampi were extracted, cleaned of excess tissue using a dissecting microscope, and sectioned
at 200 uM using a Mcllwain Tissue Chopper (Mickle Laboratory Engineering Co. Ltd., Gomshall,
UK). Four intact hippocampi were plated onto Millicell-CM 0.4 uM biopore membrane inserts
containing 1 mL of pre-incubated culture medium (dissecting medium, distilled water, 36 mM
glucose [Fisher, Pittsburg, PA], 25% Hanks’ Balanced Salt Solution [HBSS; Invitrogen], 25% v/v
heat-inactivated horse serum [HIHS; Sigma], and 0.05% streptomycin/penicillin [Invitrogen]).
Hippocampi were maintained in an incubator at 37 °C with a gas composition of 5% C02/95% air
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for 5 days before any experiments were conducted. Care of all animals was carried out in
accordance with the National Institutes of Health Guide for the Care and Use of Laboratory
Animals (NIH Publications No. 80-23, revised 1996) and the University of Kentucky’s
Institutional Animal Care and Use Committee.

Ethanol and Compounds Treatment. At 5 DIV, slices were randomly transferred to new plates
containing either 1 mL of standard culture medium (control) or culture medium with a calculated
ethanol concentration of 100 mM. In an attempt to minimize ethanol evaporation, all plates
containing ethanol in the medium were surrounded by 50 mL of double-distilled water containing
ethanol (at a concentration of 100 mM) in topless polypropylene containers, and plates devoid of
ethanol in the medium were surrounded by 50 mL of double-distilled water. Containers were
placed into plastic bags, filled to capacity with 5% CO2/95% air, sealed and placed in a water-
jacketed CO- incubator for 48 hrs. Prior work has demonstrated that rapid evaporation of ethanol
occurs during the preparation such that the actual starting concentration of ethanol in medium is

approximately 90 mM.3#

In cultures exposed to compounds 1-5, with or without the addition of ethanol, the compound was
diluted in dimethyl sulfoxide to a final working concentration of 0.01% dimethyl sulfoxide in cell
culture medium. Ethanol-exposed and ethanol-naive cultures were also exposed to 0.1% dimethyl
sulfoxide in cell culture medium. Each 1 mL of cell culture medium, for all groups, also contained
the nucleic acid intercalating agent, propidium iodide (3.74 uM). Propidium iodide is a polar
compound that is only able to enter cells with compromised membranes, after which it binds to
DNA and is able to fluoresce when excited at 515-560 nm. Propidium iodide uptake is highly
correlated with multiple other measures of cytotoxicity in cell culture.® After 48 hrs of incubation,
all cultures were removed from incubators and imaged to assess the intensity of propidium iodide
uptake.

Fluorescent Microscopy and Statistical Analyses. Fluorescent intensity of propidium iodide was
measured using densitometric measurement of the entire hippocampal slice. Images were taken
using SPOT Advanced version 4.0.2 software for Windows (W. Nuhsbaum Inc., McHenry, IL,
USA) with a 5x objective on an inverted Leica DMIRB microscope (W. Nuhsbaum Inc.) fitted for
fluorescence detection (mercury-arc lamp) and connected to a personal computer via a SPOT 7.2

color mosaic camera (W. Nuhsbaum Inc.). Propidium iodide has a maximum excitation
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wavelength of 536 nm and was excited using a band-pass filter that excites the wavelengths
between 515 and 560 nm. The emission of Pl in the visual range is 620 nm. Fluorescent intensity
was analyzed ImageJ software (National Institutes of Health, Bethesda, MD, USA) for the entirety
of each hippocampal slice culture. Raw fluorescent values were analyzed using a one-way analysis
of variance ANOVA to assess effects of ethanol and treatment of compounds on propidium iodide
uptake. When appropriate, Tukey’s post-hoc analyses were conducted. The significance level was
set at P < 0.05. For purposes of graphical illustration, all data were converted to percentage of

ethanol-naive control values.

Unfolded Protein Response (UPR) Assays and Screening

General. The ASGR-Cluc primary screen (below) was performed in a single replicate at 1 uM in
1536-well plate format using forskolin as a positive control and vehicle (DMSO) as the negative
control. Preliminary hits compounds were subsequently subjected for confirmation and
counterscreen assays. Confirmation assays were performed in triplicate using the same
format/protocol as the primary screen in the absence and presence of 200 nM tunicamycin (Tm),
a natural product inhibitor of N-linked glycosylation that induces UPR and leads to cell cycle arrest
in the G1 phase (Figure S1). As described below, we also assessed the ability of confirmed hit
compounds to improve rat insulinoma (INS-1E) B cell viability and basal insulin secretion in the
absence and presence of thapsigargin [Tg, a potent chemical stressor that induces ER stress and
UPR by non-competitively inhibit the sarco/endoplasmic reticulum Ca?* ATPase (SERCA);
Figure S2].

ASGR-Cluc Assays. ASGR-Cluc cells (HEK293 cell line) that were maintained in growth
medium (Dulbecco’s modified Eagle’s medium (DMEM) containing antibiotics and 10% fetal
bovine serum (FBS) were detached using trypsin. After removing excess trypsin by gentle
centrifugation (800 rpm for 5 min), the cells were resuspended in growth medium containing 2%
FBS at a density of 500 cells/pL. Using an automated liquid dispenser, 5 yL of this solution was
then dispensed to each well of 1536-well plates (Greiner, Monroe, NC, USA), which were pre-
spotted with 20 nL of compound (1 uM final concentration). The plates were incubated for 48 h
at 37°C with constant supply of 5% CO., and 95% humidity. After the incubation period, 2 pL of
Cluc reagent (Cypridina Luciferase Assay Kit; BioLux, Vancouver, BC, Canada) was added and

the amount of secreted ASGR-Cluc determined by luminescence using Envision (0.1 second/well,
S6



Perkin-Elmer, San Jose, CA, USA). As a counterscreen, ASGR-Cluc cells (2500 cells/4 pL/well)
were incubated at 37°C with constant supply of 5% CO», and 95% humidity for 24 h. After the
incubation period, cells were supplemented with 1 pL of growth medium (2% FBS) containing 1
MM Tm (200 nM final concentration) using an automated liquid dispenser, incubated for an
additional 24 h and secreted ASGR-Cluc determined as described.

Insulin Secretion and Cell Viability Assays. INS-1E B cells that were maintained in growth
medium were detached using trypsin. After removing excess trypsin by gentle centrifugation (800
rpm for 5 min), the cells were resuspended in growth medium at a density of 250 cells/pL. Aliquots
(40 pL) of this solution were dispensed to each well of 384-well plates (Greiner, Monroe, NC,
USA) pre-spotted with 20 nL of test agents at various concentrations. The plates were incubated
for 24 h at 37°C with constant supply of 5% CO>, and 95% humidity. After the incubation period,
cells were supplemented with 10 pL of growth medium or 10 pL of growth medium containing
150 nM thapsigargin (Tg, 30 nM final concentration), incubated for an additional 24 h and secreted
insulin (in a 2 uL sample) determined via the HTRF Insulin Assay Kit (Cisbio Assay, Bedford,
MA, USA) using FRET as per manufacturer instructions. Cell viability of corresponding cells was
accomplished in parallel using CellTiter-Glo (Promega, Fitchburg, W1, USA) as per manufacturer

instructions.
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Figure S1. ASGR-Cluc assay in the absence and presence of Tunicamycin (Tm). (A) Effect of
Tm on ASGR-Cluc secretion (200 nM Tm treatment for 24 h). (B) and (C) Dose response curves
for hit compounds 9 and 10, respectively, in the absence and presence of 200 nM Tm.
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Figure S2. Modulation of INS-1E cell viability and insulin secretion. Cells were treated with
various concentrations of hit compounds for 24 h. Tg (30 nM final concentration) was
subsequently added and the cells incubated for additional 24 h. (A) and (B) INS-1E cell viability.
(C) and (D) INS-1E cell insulin secretion.

Table S1. Determined ECsgs of compounds 9 and 10 from the ASGR-Cluc assay.

Compound ECso without Tm (nM)  ECso with Tm (nM)
Lenoremycin (9) 38 93
Lenoremycin sodium salt (10) 109 122
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Sy
Figure S3. Streptomyces sp. RM-14-6 photographs. (A) Fully sporulated strain grown on a Mo-

agar; (B) Representative liquid culture in A-medium after inoculation and cultivation at 28 °C and
210 rpm for 7 days.

Streptomyces sp. RM-14-6
8 L (Shaker), using A-Medium

7 days

[ Yellowish-green culture broth ]

Centrifugation and filtered of f over Celite

Filtrate Mycelium

XAD-16 resin (4 %), CH;0H (3 x 700 mL)
mixing overnight Acetone (1 x 300 mL)
Filteration, extraction with cvap. imvac.
CH;0H (3 x 600 mL) - -
evap. in vac. [(16.92 g of yellowish-green oily crude extract)]

[
‘ (11.83 g of yellowish-green oily crude extract) » [(28.75 g crude extract)]

Silica gel column|(CH,Cl,-CH3;0H; 0-100%; column 5 x 45 c¢m)

F1(0.92 g) FII-FIV (0.65 g) FV-FVIII (6.29)  FIX(1.17 g) FX (6.01 g)
Fats B1 RP-18 (H,0/0-100% MeCN)
0-10% CH3;CN 30%|CH3;CN 50% CH;CN
i l l l l l l 20%lCH30Nl 40°/iCHSCN l 60'8°Vi°H3°N lmo% CH,CN
FIIA  FIB FllC FIID FIE FIF " FV.A FV.B FV-C FV-D FV-E FVF  FV-G
HPLC HPLC  [HPLC, A2
+ im: HPLC l HPLC HPLC B2, A2
Fats
1, 35.8 mg 1,5.6 mg 6,27mg 11,17.1mg
2,12mg  8,24mg 15, 11.0mg 3,1.03g 4,88mg 9, 8.3mg
7,1.8mg 14,23 mg 18,1.21¢ 5,6.4mg 10,6.2mg
12, 1. ’
16 :11483mn% A1 = Sephadex LH-20 (CH,Cl,/40% CH3;0H, column 2.5 x 50 cm)
17’ 7 1 mgg A2 = Sephadex LH-20 (CH,Cl,/40% CH3O0H; column 1 x 40 cm)

B1=PTLC (CH,Cl,/5% CH3O0H; plate 20 x 20 cm)
B2 = PTLC (CH,Cl,/10% CH3OH; plate 20 x 20 cm)

Figure S4. Work-up scheme of Streptomyces sp. RM-14-6.
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Figure S5. Chemical structures of compounds 14-17 produced by Streptomyces sp. RM-14-6.
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Figure S6. Chemical structure of oxachelin-Fe-complex (18) based on HPLC/MS/UV data (Figure
S34) and comparison with the reported X-ray crystal structure of the closely related amychelin-

Fe-complex.®
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Table S2. 13C and *H NMR data of lenoremycin (9) and lenoremycin sodium salt (10)F

10 (Literature)’

Lenoremycin (9)

Lenoremycin sodium salt (10)

Position 5.0, type oc® 9 type SH® D, mult (J in Hz) oc®) type ¢ ® type Sn @&, mult (J in Hz)
1 181.3,C 181.6,C 178.1,C 181.8,C
2 395, CH 39.7,CH 2.39,m 39.4, CH 40.5, CH 1.80, m
3 41.2, CH2 41.3, CH2 1.85,m, 0.87, m 40.0, CH2 39.6, CH2 1.80, m, 1.64, m
4 37.3,CH 37.9,CH 3.44, m 37.9,CH 38.7, CH 3.46, m
5 207.4,C 207.7,C 207.5,C 208.6, C
6 134.0,C 134.3,C 137.5,C 137.5,C
7 146.2, CH 146.3, CH 7.41,d (10.5) 145.1, CH 147.0, CH 6.60, d (9.5)
8 41.2,CH 41.4,CH 247, m 39.9, CH 40.3,CH 2.63, m
9 68.0, CH 68.3, CH 456, td (11.5, 1.5) 67.7, CH 68.7, CH 3.99, m
10 28.1, CH2 28.2, CH2 195 m, 178, m 28.2, CH2 30.9, CH2 1.85,m, 1.30,m
11 73.1,CH 73.2,CH 3.57, m 72.4,CH 745, CH 3.88, m
12 36.4, CH 36.7, CH 1.30, m 36.8, CH 39.9, CH 1.33, m
13 108.9,C 109.1,C 1095, C 110.6,C
14 35.6, CH2 35.8, CH2 195, m, 1.78, m 36.4, CH2 37.2, CH2 2.00, m, 1.80, m
15 32.2, CH2 32.4, CH2 195, m, 1.78, m 33.6, CH2 35.2, CH2 2.02, m, 1.90, m
16 85.8,C 86.0, C 86.7, C 87.4,C
17 80.9, CH 81.1, CH 3.28,m 81.2, CH 81.6, CH 3.30, m
18 17.5, CH> 17.7, CH2 1.65, m, 1.20, m 17.8, CH2 19.2, CH2 1.60, m, 1.50, m
19 26.1, CH2 26.3, CH2 211, m 111, m 25.9, CH2 28.9, CH2 1.65m, 118 m
20 39.6, CH 39.9, CH 1.83, m 38.9, CH 39.9, CH 2.23,m
21 111.1,C 111.3,C 111.0,C 112.6,C
22 35.1, CH 35.3,CH 257, m 35.2, CH 36.2, CH 2.63, m
23 29.8, CH2 29.9, CH2 2.40, m, 1.30, m 29.9, CH2 31.9, CH2 1.80, m, 1.55, m
24 79.4, CH 79.6, CH 4.37,ddd (11.5, 4.5, 2.0) 79.2, CH 80.0, CH 4,16, m
25 73.1,CH 73.3, CH 3.85, brdd (10.5, 1.5) 73.6, CH 78.7, CH 3.55, m
26 33.0,CH 33.2,CH 1.30, m 33.3,CH 31.4,CH 1.95, m
27 36.3, CH2 36.5, CH2 211, m, 1.30, m 36.4, CH2 38.6, CH2 1.50, m, 1.30, m
28 36.4, CH 36.7, CH 1.30, m 37.5,CH 34.8, CH 1.80, m
29 985, C 98.8,C 98.8,C 98.9,C
30 64.1, CH2 64.4, CH2 4.03, brd (12.0, Ha), 66.0, CH2 67.3, CH2 3.45, m
3.15, brd (11.5, Hy)
31 17.1, CHs 17.4, CHs 0.91,d (6.5) 18.0, CH3 16.8, CH3 0.89,d (6.5)
32 17.8, CHs 18.0, CH3 0.83,d (6.5) 18.0, CH3 18.9, CH3 0.98,d (6.0)
33 15.3, CHs 15.5, CHs 0.97,d (7.0) 15.4, CH3 16.5, CH3 0.94,d (7.0)
34 13.9, CH3 14.2, CH3 1.05, d (6.5) 13.8, CHs 14.5, CHs 1.06, d (7.0)
35 27.0, CHs 27.3, CHs 1.45,s 27.2, CH3 23.8, CHs 1.32,s
36 13.9, CH3 14.2, CH3 1.12,d (7.0) 14.3, CHs 13.8, CH3 1.00, d (7.0)
37 14.6*, CH3 17.3, CH3 1.08,d (7.0) 17.3, CHs 16.1, CH3 1.09, d (6.0)
38 11.2, CHz 11.5, CHs 1.72,s 12.0, CH3 12.4, CH3 1.80, s
39 17.1*, CH3 14.9, CHs 1.02,d (6.5) 18.8, CH3 19.7, CH3 1.04,d (7.0)
40 20.3, CHs 20.5, CH3 1.08,d (7.0) 19.8, CH3 19.0, CH3 1.11,d (7.0)
1 102.6CH 102.8, CH 4.41, brdd (9.0, 1.5) 99.3, CH 101.9, CH 4.45, brdd (8.5, 1.0)
2 30.0, CH2 30.0, CH2 2.00,m, 1.70, m 30.5, CH2 31.8, CH> 1.80, m, 1.55, m
3 275, CH2 27.7, CH2 2.40, m, 1.30, m 27.5, CH2 28.1, CH> 2.00, m, 1.30, m
4 79.4, CH 79.6, CH 2.92,ddd (13.5,11.0,4.0) 80.5,CH 81.7, CH 2.85,;m
5' 76.1, CH 76.3, CH 3.27, m 75.0, CH 76.3, CH 3.28, m
6 18.3, CHs 185,CHs  1.42,d (6.0) 185,CHs  189,CHs  125,d(6.0)
7 56.7, CH3 57.0, CH3 3.32,s 57.0, CH3 57.2, CH3 3.35,s

9See figures S82-90 and S93-102 for the NMR spectra; ’CDCls; 9100 MHz; 9500 MHz; ¥CD3s0D; *Wrongly assigned in
literature. TThe reported 3C NMR data for 10 are closely related to our isolated 9 (not 10), which might be incorrect reported.
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OHO

R=CH,OH; Spoxazomicin C
R=CONH,; Spoxazomicin D
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et

13

OH O O y oH  HNT O
1 N N N -OH
3 T N—r N/Y \/\m \/\)\( N
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5

21: Madurastatin C1 (MBJ-0034)

Table S3. 'H NMR spectroscopic data of isolated compounds 1-2 in comparison with the reported data of 1, aziridine moiety of
madurastatin C1 (21), and 13 (mult., J in [HZz]).

Spoxazomicin C
(Literature)®

Madurastatin C1
(aziridine moiety)®

29

139 (Literature)™

Position  §4(300 MHz) o1 (400 MHz)? o1 (400 MHz)? 6n (500 MHz)? o1 (400 MHz)? o1 (400 MHz) 6n (400 MHz)
2-OH 11.92, brs 12.27, brs 11.28, brs 11.66, brs
3 6.93, dd (8.6, 0.9) 6.89, dd (8.3, 0.6) 6.93, dd (8.4, 0.8) 6.99, brd (7.5) 6.98, dd (7.6, 0.8) 7.02, d (8.5) 7.01, dd (8.5, 1.5)
4 7.37,ddd (8.4, 7.2, 1.5) 7.34,dt (8.2, 1.1) 7.37,ddd (8.4,7.2,1.6)  7.37,dt (8.5, 1.5) 7.34,ddd (8.8, 7.2, 1.6) 7.40, ddd (8.5, 7.0, 2.0) 7.38, ddd (8.5, 7.5, 1.5)
5 6.87, ddd (7.9, 7.4, 0.9) 6.82, dt (7.4, 0.5) 6.87, ddd (8.0, 7.2, 0.8) 6.86, ddd (7.5, 7.5, 0.8) 6.92, dt (8.0, 1.2) 6.91, ddd (8.0, 7.0, 1.0) 6.87, ddd (8.0, 7.5, 1.5)
6 7.63,dd (7.9, 1.5) 7.61,dd (7.7, 1.1) 7.64, dd (8.0, 2.0) 7.65, dd (8.0, 1.5) 7.61,dd (7.6, 1.6) 7.68, dd (8.0, 1.5) 7.65, dd (8.0, 1.5)
9 450, m 4.60,1(9.8) 4.48,m 4.49, m 4.49, dd (9.6, 8.0) 4.67,d (9.5, 2H) 4.67,dd (9.0, 7.5),
4.33,m 453, (8.4) 4.33,(6.4) 4.35,1(6.0) 4.39,dd (7.2, 6.8) 4.56, dd (10.5, 9.0)
10 4.44,m 497, m 4.44,m 4.49, m 441, m 4.93 (t, 9.5) 4.97,dd (10.5, 7.5)
12 3.70,d (4.5) 3.70,d (4.0) 3.88, dd (11.0, 3.0), 3.56, brs
3.69, dd (11.0, 3.0)
12-OCH; 3.80,s
12-OH 4.96, brs
12-NH: 6.35 (brs), 5.61 (brs)

3(CDCly); PCD;0D; ® DMSO-ds); See figures S13-24 and S28-36 for the NMR spectra. Assignments supported by HSQC and HMBC experiments.
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Table S4. In vitro antimicrobial activities of compounds 1-12 and 14-18

Compound [MIC in uM (ug/mL)]?

Organism 1 3 9 0
Staphylococcus aureus ATCC 6538 60 (11.6) >60 (>38.1) 0.75 (0.6) 3(2.6)
Micrococcus luteus NRRL B-287 30 (5.8) 15 (9.5) 0.1(0.1) 0.5(0.4)
Escherichia coli NRRL B-3708 >60 (>11.6) >60 (>38.1) >60 (>51) >60 (>52.4)
Salmonella enterica ATCC 10708 >60 (>11.6) >60 (>38.1) >60 (>51) >60 (>52.4)
Saccharomyces cerevisiae ATCC 204508 >60 (>11.6) >60 (>38.1) 0.5(0.4) 2(17)

3 Values are based on three independent replicates. Kanamycin and ampicillin (S. aureus, M. luteus, S. enterica and E. coli) and amphotericin B (S. cerevisiae),
were used as positive controls. Compounds 2, 4-8, 11, 12a-b and 14-18 were inactive against all tested microorganisms up to 60 UM concentration.

20puM dose treatment
Lenoremycin (9) [I1Cso = 1.15 uM] Lenoremycin sodium salt (10) [ICso = 1.86 uM]
100
- Lenoremycin (9) Lenoremycin sodium salt (10)
2 150- 150+
3 IC50=1.858e-006 M
S IC5=1.148e-006M >
= 2 =
@ = 100- ‘S 1004
S 50 3 100 2
R ] 8
s >
© ©
S s0- o 507
R R
c 1 0 T T T - 1
° O 0N L M R B B A B B0 N S -4 . o -8 A 4
b@‘) NN LI\ Log [M]
A B

Figure S10. A) Viability of A549 (lung) human cancer cell line at 20 uM treatment for compounds 1-12, and 14-16 after 48h. B) Dose—
response curve of lenoremycin (9) and lenoremycin sodium salt (10) in A549 (lung) human cancer cell line at 48h (actinomycin D was

used as a positive control).
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- 14.22 TiC - 254.3 2.50e6 1041 [M + H] 9.33¢7
100 100 1004
1.97e8
2193
% % %
1201
3233
121.0
195.2
565
7.44 1611
60 122.1 162.1 196.2
116, 1481 2479
1021 1971 235, . 1319,
7 T T T T T T Time LS A SAAMA RARAS nad Ay waad AAnsp R AN Raa s waAS aasy vanal ansng aanna annenannnnalli N I IVERRHEEME R bbby r\ Tt e e T2
5.00 10.00 15.00 20.00 25.00 30.00 220 240 260 280 300 320 340 360 60 80 100 120 140 160 180 200 220 240 260 280 300 320

Figure S11. HPLC/UV/MS analyses of the purified spoxazomicin C (1). Detection wavelength: 210-550 nm; solvent A: H20/0.1%
Formic acid; solvent B: CH3sCN/0.1% Formic acid; flow rate: 0.5 mL min't; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100%

B; 27-29 min, 100%-10% B; 29-35 min, 10 % B.
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Figure S12. (+)-HRESI-MS spectrum of spoxazomicin C (1)
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Figure S13. *H NMR spectrum (CD30D, 400 MHz) of spoxazomicin C (1)
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Figure S14. 3C NMR spectrum (CD3OD, 100 MHz) of spoxazomicin C (1)
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Figure S15. *H NMR spectrum (CDCls, 500 MHz) of spoxazomicin C (1)



OH OiL/OH
3 g 7\N

TR
. =Ry ;
™ =]
i 2
P N
I c
a3
3
. S
3 o i
o
J. . ) Lo diil |
I\\\\\\l\\\l\\\ll‘\\l\\\\\\ll\\l|\\\l‘\\\\\\I\\‘I\\\|I\II‘\\I\\\I\\‘\\\\|\\\I‘\\I\\\I\\‘I\\\|\\\I|\\\I\\\\\‘I\\\|I\\I|\\\\\\\
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S16. *C NMR spectrum (CDCls, 100 MHz) of spoxazomicin C (1)
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Figure S17. APT NMR spectrum (CDCl3, 100 MHz) of spoxazomicin C (1)
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Figure S18. H,*H-COSY spectrum (CDCls, 400 MHz) of spoxazomicin C (1)
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Figure S19. HSQC spectrum (CDCl3, 500 MHz) of spoxazomicin C (1)
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Figure S20. HMBC spectrum (CDCl3, 500 MHz) of spoxazomicin C (1)
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Figure S21. NOESY spectrum (CDClIs, 500 MHz) of spoxazomicin C (1)
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Figure S23. 13C NMR spectrum (DMSO-ds, 100 MHz) of spoxazomicin C (1)
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Figure S24. APT NMR spectrum (DMSO-de, 100 MHz) of spoxazomicin C (1)
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Figure S25. (+)-ESI-MS spectrum of spoxazomicin D (2)
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Figure S27. (-)-HRESI-MS spectrum of spoxazomicin D (2)
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Figure S29. 'H NMR spectrum (CDCls, 400 MHz) of spoxazomicin D (2)

S35



a w s e e en = 0
T T & g2 32 3 PR o
R g 3 z 8 R N F-I OH O\,
[ l (. (. I
12
3 N
TN NH,
5
| |
‘ !
[ ‘ ‘ H ;:H;
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

Figure S30. 3C NMR spectrum (CDCls, 100 MHz) of spoxazomicin D (2)
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Figure S32. HSQC spectrum (CDClz, 500 MHz) of spoxazomicin D (2)
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Figure S33. HMBC spectrum (CDCls, 500 MHz) of spoxazomicin D (2)

110

S39



—~
o o 3] v 'S %N
o o 3] o 3] E]

\\"\\

~
o

~
(4]

o]
o

o

o]
(4]

-

Fl (ppm)

Figure S34. NOESY spectrum (CDCls, 500 MHz) of spoxazomicin D (2)
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Figure S36. 3C NMR spectrum (CDCls, 100 MHz) of synthesized spoxazomicin D (2)
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Figure S37. HPLC/UV/MS analyses of the purified oxachelin (3). Detection wavelength: 306 nm; solvent A: H>0/0.1% Formic acid;
solvent B: CH3CN/0.1% Formic acid; flow rate: 0.5 mL min; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-29 min,
100%-10% B; 29-35 min, 10 % B.
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Figure S38. HPLC/UV/MS analyses of the purified oxachelin-Fe-complex (18). Detection wavelength: 450 nm; solvent A: H.0/0.1%
Formic acid; solvent B: CH3sCN/0.1% Formic acid; flow rate: 0.5 mL min*; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100%
B; 27-29 min, 100%-10% B; 29-35 min, 10 % B.
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Figure S45. HMBC spectrum (DMSO-dg, 500 MHz) of oxachelin (3)
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Figure S46. TOCSY spectrum (DMSO-ds, 500 MHz) of oxachelin (3)
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Figure S47. NOESY spectrum (DMSO-ds, 500 MHz) of oxachelin (3)
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Figure S48. HPLC/UV/MS analyses of the purified oxachelins B-C (4-5). Detection wavelength: 306 nm; solvent A: H>0/0.1% Formic
acid; solvent B: CH3CN/0.1% Formic acid; flow rate: 0.5 mL min; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-
29 min, 100%-10% B; 29-35 min, 10 % B.
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Figure S50. *H NMR spectrum (DMSO-ds, 500 MHz) of oxachelin B (4)
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Figure S51. 3C NMR spectrum (DMSO-ds, 100 MHz) of oxachelin B (4)
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Figure S54. HSQC spectrum (DMSO-deg, 500 MHz) of oxachelin B (4)
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Figure S55. HMBC spectrum (DMSO-de, 500 MHz) of oxachelin B (4)
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Figure S56. TOCSY spectrum (DMSO-de, 500 MHz) of oxachelin B (4)
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Figure S63. HSQC spectrum (DMSO-dg, 500 MHz) of oxachelin C (5)
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Figure S64. HMBC spectrum (DMSO-ds, 500 MHz) of oxachelin C (5)
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Figure S65. TOCSY spectrum (DMSO-de, 500 MHz) of oxachelin C (5)
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Figure S67. (+)-HRESI-MS spectrum of 4-(methylamino)benzamide (6)
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Figure S68. 'H NMR spectrum (DMSO-ds, 500 MHz) of 4-(methylamino)benzamide (6)
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Figure S69. *H NMR spectrum (CDCls, 400 MHz) of 4-(methylamino)benzamide (6)
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Figure S70. 3C NMR spectrum (DMSO-ds, 100 MHz) of 4-(methylamino)benzamide (6)
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Figure S71. HPLC/UV analyses of the purified 2-hydroxy-benzamide (7). Detection wavelength: 300 nm; solvent A: H>0/0.1% Formic
acid: solvent B: CH3CN/0.1% Formic acid: flow rate: 0.5 mL mint: 0-4 min, 10% B: 4-22 min, 10-100% B: 22-27 min, 100% B: 27-

29 min, 100%-10% B; 29-35 min, 10 % B.
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D:\Xcalibur\data\Exactive\UKMSF\16-0285
H20/ACN=1:1,1:100

12/8/2016 2:05:42 PM

[16-0265 #25-53 RT: 0.72-1.53 AV: 29 NL: 1.16E6
' FTMS + p ESI Full lock ms [100.00-1000.00]
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Figure S72. (+)- and (—)-HRESI-MS spectra of 2-hydroxy-benzamide (7)
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Figure S73. *H NMR spectrum (CDCls, 400 MHz) of 2-hydroxy-benzamide (7)



Figure S74.

KSRM14_60_gCOSY CDC13_12 17 2012
400 MHz, CDC13
Khaled A. Shaaban

Sample Name:
KSRM14_60_13CNMR_CDC13 12 16 2012
Data Collected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:

KSRM14_60_13CNMR_CDC13 12 16 2012 20121216 01

FidFile: gCoOSY 01

Pulse Sequence: gCOSY
Solvent: cdcl3
Data collected on: Dec 17 2012
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'H,'H-COSY spectrum (CDCls, 400 MHz) of 2-hydroxy-benzamide (7)
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Figure S75. 3C NMR spectrum (CDCls, 100 MHz) of 2-hydroxy-benzamide (7)
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1 +TOF MS: 1.0799 to 1.1911 min from Sample 1 (KSRM14-6H) of MK010713_239 Pos.wiff Max. 7.2e5 cps.
a=7.02808077336485820e-004, t0=-8.29750755101696380e-001 (DuoSpray ())
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Figure S76. (+)-HRESI-MS spectrum of pyrrole-2-carboxamide (8)
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400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:
KSRM15 6H COSY 12 13 2012 20121213 01
FidFile: PROTON 01

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Dec 13 2012

Operator: khall

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.556 sec

Width 6410.3 Hz

16 repetitions
OBSERVE H1, 399.7987798 MHz
DATA PROCESSING

FT size 32768
Total time 0 min 57 sec

n
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Figure S77. *H NMR spectrum (DMSO-ds, 400 MHz) of pyrrole-2-carboxamide (8)
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Sample Name:
KSRM14 6H 13C 12 12 2012
Data Collected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:
KSRM14 6H 13C 12 12 2012 20121212 01
FidFile: CARBON

20 £1p

\ 39.305
39.093

—139.722

39.927

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: Dec 12 2012

Operator: khall

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.311 sec

Width 25000.0 Hz

1024 repetitions
OBSERVE C13, 100.5295302 MHz
DECOUPLE H1, 399.8007923 MHz
Power 44 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 3 hr, 12 min

40.140
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“—108.496
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Figure S78. 13C NMR spectrum (DMSO-ds, 100 MHz) of pyrrole-2-carboxamide (8)
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KSRM14 6H COSY DMSO 12 13 2012
DMsO-dé, 400 MHz
Khaled A. Shaaban

Sample Name:
KSRM15 6H COSY 12 13 2012
Data Collected on:
400MR-vnmrs400
Archive directory:

/home/400BPC/vnmrsys/data/khall

Sample directory: F1 4
KSRM15 6H COSY 12 13 2012 20121213 01 3
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Figure S79. *H,'H-COSY spectrum (DMSO-ds, 100 MHz) of pyrrole-2-carboxamide (8)

S85



[C:Xcaliburidata\LTQIUKMSF\12-1166 12/21/2012 Z:47:40 PM KSRM14-6F

2-1166 #43-58 RT: 0.43-060 AV: 16 NL: 3.61E7
[ ITMS + p ESI Full ms [100.00-1300.00]
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Figure S80. (+) and (-)-ESI-MS spectra of lenoremycin (9)

S86



D \XcaliburidataiExactivelUKMSF114-0116

4-0116#39-46 RT: 1.10-1.30 AV: 8 NL: 6.08E7
[': FTMS + p ESI Full lock ms [300.00-1000.00]
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Figure S81. (+) and (-)-HRESI-MS spectra of lenoremycin (9)
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Figure S82. *H NMR spectrum (CDCls, 500 MHz) of lenoremycin (9)
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Sample Name:
KSRM14 6F 1H 12 11 2012
Data Collected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:
KSRM14 6F 1H 12 11 2012 20121211 01
FidFile: PROTON 01

Pulse Sequence: PROTON (s2pul)
Solvent: cdecl3
Data collected on: Dec 11 2012

Operator: khall

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.556 sec

Width 6410.3 Hz

32 repetitions

OBSERVE H1l, 399.7968954 MHz
DATA PROCESSING

FT size 32768

Total time 1 min 54 sec

I
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{\ “”*'M”
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Figure S83. *H NMR spectrum (CDCls, 400 MHz) of lenoremycin (9)
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KSRM14 6F 13CNMR CDC13 12 11 2012 INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPM HEIGHT

100 MHZ, CDC13, time—20 hrs 1 20881.1 207.712 12.3 37 3230.5  32.135 4.3
Khaled A. Shasban 2 18259.6 181.635 14.5 38 3039.0  30.230 18.5
3 14708.9 146.315 14.1 39 3031.3  30.154 3.3
4 13500.4 134.294 12.8 40 3015.3  29.995 17.1
Sample Name: 5 11189.5 111.306 17.1 41 3006.9  29.911 26.7
KSRM14 6F 1H 12 11 2012 6 10969.7 109.120 16.5 42 2997.0  29.812 6.5
Data Collected on: 7 10336.5 |102.821 18.1 43 2982.5 29.668 6.2
400MR-vrmrs400 8 9932.1 || 98.799 15.0 44 2972.6  29.570 5.0
) : 9 8645.0 || 85.996 18.7 45 2962.7  29.471 4.8
Archive directory: 10 8155.2 || 81.123 17.0 46 2952.0  29.365 4.6
/home/400BPC/vmmrsys/data/khall 11 8003.4 || 79.613 21.2 47 2839.8  28.249 14.2
Sample directory: 12 8001.1 || 79.590 21.4 48 2784.9  27.703 14.2
KSRM14 6F 1H 12 11 2012 20121211 01 13 7795.9 || 77.549 141.4 49 2739.9  27.255 20.0
FidFile: CARBON 14 7784.5 || 77.435 9.9 50 2643.0  26.291 13.5
15 7763.9 || 77.230 141.4 51 2527.0  25.137 4.8
Pulse Sequence: CARBON (s2pul) 16 7732.6 || 76.919 138.2 52 2302.7  22.906 5.2
Soluonts ode13 17 7674.6 || 76.342 17.8 53 2299.7 22.876 5.0
18 7371.7 || 73.329 16.8 54 2058.6  20.478 17.4
Data collected on: Dec 15 2012 19 7362.5 || 73.238 14.9 55 1858.7  18.489 21.8
20 7086.4 || 70.491 3.7 56 1812.2  18.026 19.0
21 6861.3 || 68.252 14.7 57 1781.6  17.723 14.1
22 6580.5 || 65.459 3.3 58 1747.3  17.381 18.0
23 6472.2 || 64.381 12.5 59 1735.9  17.267 21.2
. 24 5727.6 || 56.974 15.7 60 1561.2  15.529 16.6
8 25 4159.7 || 41.378 19.8 61 1494.8  14.869 19.4
26 4155.9 || 41.340 13.5 62 1441.4  14.338 5.1
27 4007.9 || 39.868 16.4 63 1425.4  14.179 28.8
28 3986.5 || 39.656 17.2 64 1150.7  11.446 20.2
29 3814.9 || 37.948 14.3
30 3686.7 || 36.673 23.7
31 3672.2 || 36.529 14.1
32 3603.5 || 35.846 13.5
33 3551.7 || 35.330 16.9
34 3457.8 || 34.396 4.2
35 3341.1 || 33.235 17.7
36 3255.6 || 32.385 12.9
e | |
I n vl \/ ‘J Jl \ ) i h
\\\‘\I\\|\\\I‘\\I\‘\\\\‘\\\\‘\\\\‘I\\\|\\I\‘\I\\‘\\\I‘\\I\‘\\\\l\\\I‘\I\\‘I\\\|\\I\‘\I\\‘\\\\‘\\I\‘\\\\l\\\l‘\\\\‘l\\
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Figure S84. 3C NMR spectrum (CDCls, 100 MHz) of lenoremycin (9)
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KSRM14 6F APT ODCL3 12 12 2012 INDEX  FREQUENCY PPM HEIGHT INDEX  FREQUENCY PPM HEIGHT INDEX  FREQUENCY PPM HEIGHT
100 MHz, CDC13, timect hrs 1 20856.6 207.469 -9.3 23 4131.5  41.097 7.8 45 1787.7  17.783 15.9
Xhaled m. Shasban 2 18235.2 181.392 -15.1 24 3983.4  39.625 13.4 46 1757.2  17.479 -9.6
3 14683.7 146.064 14.0 25 3962.1  39.412 15.8 47 1722.9  17.138 10.6
4 13475.9 134.050  -13.2 26 3791.2  37.712 13.2 48 1710.6  17.016 14.3
Sample Name: 5 11165.0 111.062 -16.8 27 3662.2  36.430 10.2 49 1536.7  15.286 10.9
KSRM14 6F 1H 12 11 2012 6 10945.3 108.877 -17.5 28 3660.0  36.407 -7.7 50 1469.6 14.618 16.2
Data Collected on: 7 10312.0 102.578 15.0 29 3647.8  36.286  -10.0 51 1400.9 13.935 20.4
£00MR-vnmrs400 8 9907.7 98.555  -18.3 30 3579.1  35.603 -9.9 52 1126.2  11.203 12.1
) . 9 8620.6  85.752 -19.9 31 3527.2  35.086 13.6
Archive directory: 10 8131.5 80.888 14.5 32 3433.4  34.153 5.0
/home/400BPC/vomrsys/data/khall 11 7979.0  79.370 17.8 33 3316.6  32.992 14.7
Sample directory: 12 7976.7  79.347 20.5 34 3231.2  32.142 -9.9
KSRM14 6F 1H 12 11 2012 20121211 01 13 7771.4  77.305 -123.3 35 3014.5 29.986 15.4
FidFile: APT 01 14 7739.4 76.987 -127.1 36 2990.9 29.751  -10.7
- 15 7707.4 76.668  -121.7 37 2981.7 29.660  -15.9
Pulse Sequence: APT 16 7650.1  76.099 15.8 38 2977.9  29.622 7.2
17 7347.2  73.086 15.1 39 2816.1  28.013 -9.9
Solvent: cdcl3 18 7338.9  73.002 13.7 40 2760.5  27.459 9.5
Data collected on: Dec 14 2012 19 6836.8  68.009 13.5 41 2715.4  27.012 15.2
20 6447.7 64.138  -11.3 42 2618|5  26.048  -10.0
21 5703.1  56.731 15.6 43 2033)4,  20.227 13.3
22 4135.3  41.135 11.9 4 1834|2| |18}246 17.3 ‘ ‘
. - . ) N " ) oy o NTLLHH_ " N JJ -
| \ | i ST
\l\\|\‘|\\l‘\l\\l\\l\‘l\\l‘\l\\‘\\\\‘\\\\l\\l\‘l\\l‘\l\\‘\\\l‘\\\\‘\\l\‘l\l‘\l\\l\\\‘l\\l‘\l\\l\l \\‘\\\\‘l\\l‘\\\\‘l\
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Figure S85. APT NMR spectrum (CDClIs, 100 MHz) of lenoremycin (9)
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Figure S86. H,'H-COSY spectrum (CDCls, 400 MHz) of lenoremycin (9)
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Figure S87. HSQC spectrum (CDCls, 500 MHz) of lenoremycin (9)
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Figure S88. HMBC spectrum (CDCls, 500 MHz) of lenoremycin (9)
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Figure S89. TOCSY spectrum (CDClIs, 500 MHz) of lenoremycin (9)
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Figure S90. NOESY spectrum (CDCl3, 500 MHz) of lenoremycin (9)
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Figure S91. (+) and (-)-ESI-MS spectra of lenoremycin sodium salt (10) reflecting free acid form in solution [with the same mass and
molecular formula as lenoremycin (9)].
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Figure S92. (+) and (-)-HRESI-MS spectra of lenoremycin sodium salt (10) reflecting free acid form in solution [with the same mass

and molecular formula as lenoremycin (9)].
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KSRM14_6G_1HNMR CD30D_01_09_2013
CD30D, 500 MHz, nt=128
Khaled A. shaaban

Sample: Khaled A Shaaban
File: xp

Pulse Sequence: s2pul

11 10 9 8 7 6 5 4 3 2 1 pPpm
= S el e o e B e e s e B =
0.95 1.09 1.02 0.9.36 1.12  3.122.52.71.8687R56 1.00
9.48 1.04..26 2.8632 1.98  2.32.235.53 $.42500

Figure S93. *H NMR spectrum (CD3sOD, 500 MHz) of lenoremycin sodium salt (10)
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Figure S94. 'H NMR spectrum (CDCls, 500 MHz) of lenoremycin sodium salt (10)
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KSRM14 6G 13CNMR CD30D 02 05 2013 INDEX FREQUENCY PPM HEIGHT WNDEX FREQUENCY PPM HEIGHT

100 MHZ, CD30D, Lime-20 hrs 1 20971.9 208.615 3.0 |37 3158.0  31.414 17.2
chaled n. Shasban 2 14774.5 146.968 11.6 [38 3109.2  30.928 7.2
3 13822.4 137.496 10.6 [39 2907.8  28.925 12.2
4 11309.3 112.497 10.5 fa0 2826.1 28.113 8.1
Sample Name: 5 11218.5 111.594 3.6 41 1981.6 19.711 17.4
KSRM14 6G_13C_CD30D_02 05 2013 6 11115.5 110.570 16.6 [a2 1927.4  19.173 11.1
Data Collected on: 7 9940.6  98.882 6.3 [l43 1909.9 18.998 15.9
400MR-vAmrs400 8 8790.0  87.438 10.0 flaa 1900.7  18.907 25.5
) . 9 8217.1 81.738 11.8 [a5 1897.6  18.877 15.7
Archive directory: 10 8203.3  81.602 5.2 |l 1686.3  16.774 12.3
/home/400BEC/vnmrsys/data/khall 11 7671.6  76.312 1.6 |la7 1659.6  16.509 8.7
Sample directory: 12 7487.7  74.483 4.5 [l48 1619.2  16.106 12.2
KSRM14_6G_13C_CD30D_02_05_2013_20130204_01 13 6903.3  68.669 10.9 fla9 1456.7  14.490 14.9
FidFile: CARBON 01 14 6768.3  67.326 8.2 [l50 1386.5  13.792 12.8
- 15 6368.5  63.349 -3.1 51 1245.3  12.388 27.2
Pulse Sequence: CARBON (s2pul) 16 6204.4 61.718 -3.4 [Is2 11.7  0.116 5.1

17 5746.7 57.164 21.6

Solvent: cd3od 18 5005.1 49.787  183.2

Data collected on: Feb 4 2013 19 4983.7 49.575 565.5

20 1962.4  49.362  1350.6

21 4941.0  49.150  1593.2

22 4919.6  48.938  1544.0

- 23 4898.3  48.725  770.4

24 4876.9  48.513  272.5

25 4071.3  40.498 13.9

26 1048.4  40.271 14.3

27 4014.0  39.929 4.1

28 3980.5 39.595 10.1

29 3892.0 38.715 6.0

30 3877.5  38.571 6.7

31 3734.8  37.151 12.5

32 3641.7 36.226 14.9

33 3543.3  35.247 6.9

34 3498.3  34.799 3.5

35 3201.5  31.847 6.6

36 3203.0  31.862 7.1

o na e

220 200 180 160 140 120 100 80 60 40 20 pPpm

Figure S95. 3C NMR spectrum (CD3OD, 100 MHz) of lenoremycin sodium salt (10)
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Figure S96. APT NMR spectrum (CD30OD, 100 MHz) of lenoremycin sodium salt (10)
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INDEX FREQUENCY | PPM HEIGHT INDEX FREQUENCY PPM HEIGH
1 20858.9 [1207.492 5.6 37 3378.5 33.607 8.8
2 179807.9 |[1178.137 5.5 38 3351.0 33.334 9.7
3 14591.4 |[145.146 6.1 39 3340.3 33.228 5.5
6 4 13823.9 (137.511 6.7 40 3074.1 30.579 10.4
5 11162.0 {111.033 9.2 41 3062.6 30.465 14.8
3 11005.6 |(|109.477 11.1 42 3039.7 30.237 4.7
7 9990.9 99.383 10.0 43 3007.7 29.919 14.7
8 9935.2 98.829 4.9 44 2836.0 28.211 8.0
9 9804.7 97.531 9.6 45 2768.9 27.543 8.6
10 8719.1 86.732 9.3 46 2737.6 27.232 4.8
11 8159.8 81.169 7.6 47 2607.9 25.942 5.7
12 8088.9 80.463 11.7 48 1989.9 19.795 10.5
13 7955.4 79.135 5.0 49 1938.8 19.286 4.3
14 7913.4 78.717 9.1 50 1893.8 18.838 11.7
15 7795.9 77.549 520.9 51 1860.2 18.504 30.5
16 7783.7 77.427 30.0 52 1813.7 18.041 7.0
17 7763.9 77.230 557.7 53 1804.5 17.950 13.0
18 7731.8 76.911 565.7 54 1788.5 17.791 10.5
19 7533.4 74.938 10.4 55 1677.9 16.691 10.0
20 7406.0 73.671 8.0 56 1641.3 16.326 7.5
21 7279.4 72.411 8.1 57 1552.0 15.438 9.1
22 6809.4 67.736 7.3 58 1442.1 14.345 6.4
23 6631.7 65.968 5.8 59 1425.4 14.179 4.7
24 5752.0 57.217 4.4 60 1385.7 13.784 17.4
25 5727.6 56.974 9.6 61 1209.4 12.031 10.8
26 4016.3 39.952 10.0
27 3962.9 39.420 10.5
28 3913.3 38.927 7.5
29 3808.8 37.887 9.5
30 3788.2 37.682 9.9
31 3769.1 37.493 7.8
32 3704.3 36.848 10.1
33 3661.5 36.423 5.8
34 3542.5 35.239 15.0
35 3513.5 34.950 9.4
36 3467.0 34.487 6.5
\\\\‘\\\\l\\\\‘\\\\‘\\\\‘\\I\‘\\I\‘I\\\‘I\\\‘I\\I‘\\\I‘\\\\‘\\\\‘\I\\‘\\\\|\\\\|\\\\‘\\I\‘\\I\‘\\\\‘\\\\‘I\\\‘
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Figure S97. 3C NMR spectrum (CDCls, 100 MHz) of lenoremycin sodium salt (10)
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Figure S98. 'H,*H-COSY spectrum (CDsOD, 500 MHz) of lenoremycin sodium salt (10)
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Figure S99. HSQC spectrum (CD3s0OD, 500 MHz) of lenoremycin sodium salt (10)
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Figure S100. HMBC spectrum (CD30D, 500 MHz) of lenoremycin sodium salt (10)
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Figure S101. TOCSY spectrum (CD3OD, 500 MHz) of lenoremycin sodium salt (10)
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KSRM14_ 6G_NOESY CD30OD_01_14 2013
CD30D, 500 MHz, time=9 hrs
Khaled A. Shaaban

Sample: Khaled A Shaaban
File: xp

Pulse Sequence: NOESY
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Figure S102. NOESY spectrum (CD30D, 500 MHz) of lenoremycin sodium salt (10)
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UK 19-Dec-2012
CPRI_12 19 12 KSRM14_6K 3: Diode Array CPRI_12_19 12 KSRM14_6K 387 (15.589) 1: Scan ES+
- 15,55 TIC b 121.1 4.89e7
100 1.38e8 100
CPRI_12_19_12_KSRM14_6K 927 (15.547) 3: Diode Array
100- 2383 2.51e6
%7
194.2
M +H]*
ol 133.1
2095 1 1151 212.2 -
1 0 u \ (21323142 425 476. 15071 636.1 709.1 779.3
i ~ i T T T T
% CPRI 12 19 12 KSRM14 6K 386 (15568) 2: Scan ES-
100~ 210.2[M - HJ- 1.28e5
B O T T
5.68
m %+
27.98
7.30
[2M - H]
118.1 211.2 421.4
7 1 136.2 |246.0 399.5
115.5 312 0 422.3 623.1
W | 670.3685.9
7t Time [o [ — IH‘\‘HM\HNHIH\H\‘\‘\ ‘H“““HH““‘H“‘““‘H“H“HH“\]“H““‘(‘HHMH‘m/z
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Figure S103. HPLC/UV/MS analyses of the purified N-salicyloyl-2-aminopropan-1,3-diol (11). Detection wavelength: 210-550 nm;
solvent A: H20/0.1% Formic acid; solvent B: CH3sCN/0.1% Formic acid; flow rate: 0.5 mL min’; 0-4 min, 10% B; 4-22 min, 10-100%
B; 22-27 min, 100% B; 27-29 min, 100%-10% B; 29-35 min, 10 % B.

S109



F+
OH O ©

KSRM14_6K_1HNMR_CD30D_12_18 2012 OH
400 MHz, CD30D
Khaled A. Shaaban

Iz

Sample Name:
KSRM14 6K 1HNMR CD30D 12 18 2012
Data Collected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:
KSRM14_6K_1HNMR_CD30D_12_18 2012_20121218_01
FidrFile: PROTON 01

6.889
6.887

—7.340
6.872
6.869

~—4.878
4.202

4.188
4.174
3.782

3.769

Pulse Sequence: PROTON (s2pul
Solvent: cd3od
Data collected on: Dec 18 2012

—6.907
3.318
3.314
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3.306

7.860
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7.839
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3.301
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Figure S104. *H NMR spectrum (CD30D, 400 MHz) of N-salicyloyl-2-aminopropan-1,3-diol (11)
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OH
KSRM14 6K 13CNMR CD30D 12 18 2012 OH O
100 MHz, CD30D
Khaled A. Shaaban C)F1

Iz

Sample Name:
KSRM14 6K 13CNMR CD30D 12 18 2012
Data Collected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
Sample directory:
KSRM14 6K 1HNMR CD30D 12 18 2012 20121218 01
FidFile: CARBON

49.362
49.150
-—48.938

/-

Pulse Sequence: CARBON (s2pul)
Solvent: cd3od
Data collected on: Dec 18 2012

134.802
129.725
120.276
118.387
62.052

54.607

//f:;49 795

/) —49.583
\¥748.725

—48.513

117.719

170.684
160.795

" i e f A " " Gaaud y i hig y .
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Figure S105. 3C NMR spectrum (CD3OD, 100 MHz) of N-salicyloyl-2-aminopropan-1,3-diol (11)
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Figure S106. APT NMR spectrum (CD30D, 100 MHz) of N-salicyloyl-2-aminopropan-1,3-diol (11)
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Figure S107. 'H,*H-COSY spectrum (CD3s0D, 100 MHz) of N-salicyloyl-2-aminopropan-1,3-diol (11)
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Figure S108. *H NMR spectrum (CDsOD, 400 MHz) of synthesized N-salicyloyl-2-aminopropan-1,3-diol (11)
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Figure S109. 3C NMR spectrum (CD3OD, 100 MHz) of synthesized N-salicyloyl-2-aminopropan-1,3-diol (11)
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Figure S110. *H NMR spectrum (CDCls, 400 MHz) of (R)-(—)-N-salicyloyl-2-aminopropan-1-ol (12a)
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Figure S111. 13C NMR spectrum (CDCls, 100 MHz) of (R)-(-)-N-salicyloyl-2-aminopropan-1-ol (12a)
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Figure S112. APT NMR spectrum (CDCls, 100 MHz) of (R)-(—)-N-salicyloyl-2-aminopropan-1-ol (12a)
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Figure S113. *H NMR spectrum (CDCls, 400 MHz) of synthesized (R)-(—)-N-salicyloyl-2-aminopropan-1-ol (12a)

S118



< — — o 1<

~ n in @ IRFH oo -~ 1 =]

g 3 & 4 823 BR S g = =

— - - — ——— NENEN © < —
\ I S \

N

r——+~— 1 -~ 1~ T+~ T ‘+ 1 *~ T +~ T * T * T *~ T T * T ~+~ T *~ T "~ T *+ T * T "~ T "~ T * 1
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
ppm
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Figure S116. 3C NMR spectrum (CDCls, 100 MHz) of synthesized (S)-(+)-N-salicyloyl-2-aminopropan-1-ol (12b)
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Figure S117. *H NMR spectrum (CDCls, 400 MHz) of N-acetyl-tyramine (14)
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Figure S118. 3C NMR spectrum (CDCls, 100 MHz) of N-acetyl-tyramine (14)
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Figure S119. *H NMR spectra (DMSO-ds, 400 MHz) of cyclo(p-cis-Hyp-L-Leu) (15)
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Figure S120. 13C NMR spectra (DMSO-ds, 100 MHz) of cyclo(p-cis-Hyp-L-Leu) (15)
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Pulse Sequence: PROTON (s2pul)

Solvent: cdcl3 N H2

Data collected on: Dec 11 2012

Operator: khall O

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.556 sec

Width 6410.3 Hz

32 repetitions

OBSERVE H1, 395.7968942 MHz
DATA PROCESSING

FT size 32768

Total time 1 min 54 sec
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Figure S121. *H NMR spectrum (CDCls, 400 MHz) of 2-phenylacetamide (16)

KSRM14_6C_12_11_2012_20121211 01
FidFile: CARBON

77.230
76.911

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Dec 11 2012 ) NH2

—77.549
77.435

129.277

Operator: khall

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.311 sec

Width 25000.0 Hz

576 repetitions

OBSERVE C13, 100.5289861 MHz
DECOUPLE H1l, 399.7988932 MHz
Power 44 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 1 hr, 17 min

129.603

127.661

43.549

—135.052

173.705
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Figure S122. 3C NMR spectrum (CDCls, 100 MHz) of 2-phenylacetamide (16)
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Sample Name:
KSRM14_6D_13C_12 11 2012
Data Cellected on:
400MR-vnmrs400
Archive directory:
/home/400BPC/vnmrsys/data/khall
sample directory:
KSRM14 6D 13C 12 11 2012 20121211 01
FidFile: PROTON_O1

Pulse Sequence: PROTON (s2pul)
Solvent: cdelld
Data collected on: Dec 11 2012
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Figure S123. *H NMR spectrum (CDCls, 400 MHz) of isopterocarpolone (17)
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Figure S124. 13C NMR spectrum (CDCls, 100 MHz) of isopterocarpolone (17)
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