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General and synthetic procedures

Solvents and reagents were obtained from different suppliers and were used without furher
purification. The 'H NMR spectrum of the synthetic product was recorded on a Bruker
AV250 spectrometer using CDCl; as solvent and internal standard ('"H NMR, CHCls:

& =7.27 ppm).

2-Azido-1,2-diphenylethanol (2a) [1]

O OH
L0

2a

To a solution of trans-stilbene oxide (32.3 mg, 0.17 umol, 1 equiv) in 5mL of 80:20
MeOH/water (v/v), sodium azide (32.1 mg, 0.5 pumol, 3 equiv) was added. Then,
ammonium chloride (22.0 mg, 0.41 umol, 2.5 equiv) was added and the solution was
refluxed overnight. The mixture was diluted with iced water and extracted two times with
dichloromethane (DCM). The combined organic layers were dried over MgSO, and
purified with flash chromatography (Biotage SP1™ flash purification system, Biotage,
Uppsala, Sweden) using a SNAP cartridge KP-Sil 10 g and a 0-50% ethyl acetate in n-
hexane gradient to afford 2-azido-1,2-diphenylethanol (11 mg, 28%) as a pale yellow oil.
'H NMR (250 MHz, CDCl3): & 7.36-7.21 (m, 10 H), 4.84 (d, J = 6.7 Hz, 1 H), 4.69 (d, J =
6.7 Hz, 1 H), 1.99 (bs, 1 H) [2].

Cultivation conditions

All strains were inoculated into liquid Lysogeny broth (LB, pH 7.0) medium and grown at
30 °C with shaking at 200 rpm overnight. A 200 yL aliquot of overnight culture was
transferred into 20 mL fresh LB medium containing 2% (v/v) of Amberlite XAD-16 resin
(Sigma—Aldrich). Finally, the cultures were grown at 30 °C for 72 h at 200 rpm.

Preparation of XAD extracts
After 72 h of growth, bacteria and XAD were harvested by centrifugation and resuspended

in 30 mL of MeOH. The extraction was carried out by continuous inversion XAD and
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methanol for 1 h. After extraction, the methanol extracts were separated from XAD beads
via filter paper and evaporated to dryness. Before analysis, the residue was redissolved in
1 mL of methanol. For labeling experiments, the P. luminescens TTO1 strain was cultivated

in 5 mL **C medium and handled the same way.

Azidation of XAD extracts

To the obtained XAD extract was added sodium azide (32.1 mg, 0.5 ymol, 3 equiv) and
ammonium chloride (22.0 mg, 0.41 pmol, 2.5 equiv) in 5 mL of 80:20 MeOH/water (v/v)
and the solution was refluxed overnight. The mixture was diluted with iced water and
extracted with dichloromethane. The combined organic layers were dried over MgSO4 and

the solvent was evaporated.

Azide-enrichment procedure [3]

DMF-wetted CARR (2, 3 mg) was placed inside a syringe for solid-phase peptide
synthesis and thoroughly washed with MeOH and DCM. The respective azidated product
or azidated XAD extract was dissolved or redissolved in 1 mL ACN and then added. The
suspension was heated to 55 °C for 1 h and then stirred overnight. Excess extract was
then removed, and the resin was extensively washed with MeOH and DCM and
subsequently incubated with 1 mL of a phosphate-buffered (pH 7) solution of tris(2-
carboxyethyl)phosphine (TCEP, 5 mM) in PBS/CHCI3/MeOH 1:5:10 (v/viv) for 1 h. The
resulting solution was collected and concentrated to dryness. The cleavage products were
redissolved in ACN (200 pL) and analyzed directly by HPLC-MS.

HPLC-MS analysis

Five pL of the sample (crude extract, cleavage products) were injected and analyzed via
HPLC-ESIMS by a Dionex UltiMate 3000 system coupled to a Bruker AmaZon X mass
spectrometer with a ACQUITY UPLC™ BEH C18 column (130 A, 2.1 mm x 100 mm,
1.7 um particle size, Waters GmbH) at a flow rate of 0.4 mL/min for 16 min, using ACN
and water supplemented with 0.1% formic acid (v/v) in a gradient ranging from 5 to 95%
ACN. For detection, the positive mode with a scanning range from 100-1200 m/z was
used. HRMS-ESI analysis was carried out by using an internal calibrant (10 mM sodium
formate solution) and the same linear gradient from 5-95% ACN (0.1% formic acid). HR-
masses were detected by a Bruker Impact Il QTOF.
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Detection limit

For determination of the detection limit, defined amounts of frans-stilbene oxide or 4 were
added to 10 mL LB medium with 2% (v/v) of XAD resin resulting in final concentrations of
500, 100, 10, 2 and 1 pg/L. The flasks were shaken at 30 °C for 24 h at 200 rpm.
Afterwards XAD was collected by centrifugation and resuspended in 10 mL MeOH. After
extraction, the methanol extracts were separated from XAD beads via filter paper and
evaporated to dryness. The resulting residue was azidated and enriched as described
above. Figure S4 and Figure S12 show the EIC of expected masses of lowest detectable
concentration of click-products compared to blanks (no compound added), and calculated

signal-to-noise ratios (S/N). S/N was calculated according to equation (1).

SIN=22 (1)

Supplementary figures
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Figure S1: *H NMR (250 MHz, CDCls) spectrum of 2-azido-1,2-diphenylethanol.
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trans-stilbene oxide: R' = R?=H

&S
1:R"= OH; R? = j/Pr i V\N
1}
CARR (2)
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from trans-stilbene oxide: R' = R?=H
3:R'=OH;R?=jPr

Figure S2: Azidation of trans-stilbene oxide and 1 to the corresponding vicinal azido
alcohols and subsequent azide enrichment with CARR (2). Reaction conditions: i) NaNs,
NH4CI, 80% MeOH in HO, reflux overnight; ii) CARR (2), ACN, 55°C, 1h, then rt,
overnight; iii) 5 mM TCEP in PBS/CHCI3/MeOH 1:5:10 (v/v/v), 1 h.
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Figure S3: HPLC-MS base peak chromatogram (BPC) of cleavage product (A) and MS?
spectrum at 9.3 min, the common losses of carbamate (-121) and dinitrogen (-28) are

delineated (B).
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Figure S4: Determination of the detection limit for trans-stilbene oxide by HPLC-MS. EIC
of cleavage product (m/z 493.2 [M + HJ") after azidation and enrichment of XAD extract
containing 5 pg/L (~25 nmol/L) of trans-stilbene oxide (black) compared to blank (red).

S/N = 3.1 is shown.
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Figure S5: Incorporation of **C atoms in 3 after cultivation in **C medium, azidation and

azide enrichment, proving that the expected 17 carbon atoms are incorporated.
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Figure S6: HPLC-MS, BPC of crude XAD extract of Photorhabdus PB68.1 (A); BPC of
cleavage product 3 at 8.1 min after azidation of the crude extract and subsequent azide
enrichment (B); MS? spectrum of 3, the common losses of carbamate (-121) and

dinitrogen (-28) are delineated (C).
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Figure S7: BPC and superimposed extracted ion chromatograms (EIC) of azidated and
enriched XAD extract of Photorhabdus PB68.1 from two different experiments (A). MS?

fragmentation of different compounds with the common losses of carbamate (-121) and
dinitrogen (-28) are delineated (B). MS? of m/z 567.2 [M + H]' is already shown in
Figure S6. From HPLC-HRMS of m/z 817.5 [M + H]’, comparison of isolated, azidated
and enriched glidobactin A (4) [4] could be assigned. The mass m/z 831.5 [M + H]" could

be assigned to cepafungin | (5) [5] from the HR data. Due to their very low concentration or

their poor ionizability, no compound can be seen prior to azidation and enrichment.
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Figure S8: BPC and superimposed EICs of azidated and enriched XAD extract of
Photorhabdus PB45.5 (A). MS? fragmentation of different compounds with the common
losses of carbamate (-121) and dinitrogen (-28) are delineated (B). From HPLC-HRMS of
m/z 815.5 [M + H]" it could be identified as luminmycin D (6) [6]. Due to their very low
concentration or their poor ionizability, no compound can be seen before azidation and

enrichment.
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Figure S9: BPC and superimposed EICs of azidated and enriched XAD extract of
Photorhabdus temperata subsp. thracensis DSM 15199 (A). MS? fragmentation of different
compounds with the common losses of carbamate (-121) and dinitrogen (-28) are

delineated (B). Due to their very low concentration or their poor ionizability, no compound

can be seen before azidation and enrichment.
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Figure S10: EIC and MS? fragmentation of azidated and enriched 4 in XAD extracts of
Photorhabdus PB68.1 (A) and from pure compound 4 (B).
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Figure S11: HPLC-MS, EIC of 4 (m/z 521.3 [M + H]*) and azidated 4 (m/z 564.4 [M + H]")
after azidation under given conditions. Masses of double conjugate addition products could
not be observed (A). MS? spectra of 4 and azidated 4 illustrate that the conjugate addition
of the azide (+43) only took place at the reactive site of the ring that is also targeted by the

proteasome (B) [7].
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Figure S12: Determination of the detection limit of 4 from HPLC-MS, EIC of cleavage

product 7 (m/z 817.4 [M + H]") after azidation and enrichment of XAD extract containing
10 pg/L (~20 nmol/L) 4 (black) compared to blank (red). S/N = 3.2.
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