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Abbreviations

6-CIHOBt, 1-hydroxy-6-chlorobenzotriazole; Ac, acetyl; Ala (A), alanine; All, allyl; Arg (R), arginine;
Asn (N), asparagine; Asp (D), aspartic acid; Boc, tert-butoxycarbonyl, Cys (C), cysteine;
DCM, dichloromethane; DIC, N,N*-diisopropylcarbodiimide; DIPEA, N,N*-diisopropylethylamine;
DMAP, 4-dimethylaminopyridine; DMF, N,N-dimethylformamide; Fmoc, 9-fluorenylmethyloxycarbonyl;
GIn (Q), glutamine; Glu (E), glutamic acid; Gly (G), glycine; h, hour/s;
HCTU, O-(1H-6-chlorobenzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
His (H), histidine; HMP, 4-(hydroxymethyl)phenoxyacetic acid; HRMS, high resolution mass spectrometry;
Leu (L), leucine; Lys (K), lysine; MeCN, acetonitrile; Met (M), methionine; min, minute/s; MS, mass
spectrometry; NMP, N-methyl-2-pyrrolidone; Pbf, 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl; PG,
protecting group; Phe (F), phenylalanine; ppm, parts per million; Pro (P), proline; PS, polystyrene; RP-HPLC,
reverse phase high performance liquid chromatography; rt, room temperature; sec, second/s; Ser (S), serine;
tBu, tert-butyl; TFA, trifluoroacetic acid; Thr (T), threonine; TIPS, triisopropylsilane; TMS, tetramethylsilane;
TritonX100™ tert-octylphenoxypolyethoxyethanol; Trp (W), tryptophan; Trt, trityl; Tyr (Y), tyrosine; UV, ultra-
violet; Val (V), valine.



Experimental
General Information
Chemicals
All reagents were purchased from commercial sources and used without further purification unless otherwise
stated from the following sources:
Sigma Aldrich: N,N*-diisopropylethylamine (DIPEA), N,N’-diisopropylcarbodiimide (DIC), formic acid,
AK Scientific: 4-(hydroxymethyl)phenoxyacetic acid (HMP) linker, triisopropylsilane (TIPS), Fmoc-L-
Asp(OH)-OAll, Fmoc-b-Ser(tBu)-OH
Aapptec: 1-hydroxy-6-chlorobenzotriazole (6-CIHOBt), Fmoc-L-Trp(Boc)-OH, 4-dimethylaminopyridine
(DMAP), Boc-L-Trp(H)-OH, O-(1H-6-Chlorobenzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (HCTU), Fmoc-b-Asn(Trt)-OH, Fmoc-L-Asp(tBu)-OH, Fmoc-b-Thr(OH)-
OH, Fmoc-L-Ser(tBu)-OH, Fmoc-p-Trp(Boc)-OH
Rapp Polymere: Tentagel S resin
Avantor Performance Materials: Acetic anhydride (Ac20), diethyl ether (Et20)
Oakwood Chemicals: Trifluoroacetic acid (TFA)
Scharlau: N,N-Dimethylformamide (DMF, AR grade), acetonitrile (MeCN, HPLC grade), acetonitrile
(MeCN, MS grade)
ECP Limited: Dichloromethane (DCM), pyridine
AusPep: Fmoc-L-Trp(H)-OH
Polypeptide laboratories: Fmoc-L-Thr(OH)-OH
Chem Supply: piperidine,
ChemPep®: 2-chlorotrityl chloride polystyrene (2-CITrt PS)resin
Chem Impex Int’l Ltd.: Fmoc-p-Ala-OH
CS Bio (Shanghai) Ltd.: Fmoc-Gly-OH, Fmoc-L-lle-OH, Fmoc-L-Lys(Boc)-OH
GL Biochem: Ser(tBu)-OMe+*HCI

Alloc-L-Ser(tBu)-OH was prepared as described below, according to literature procedures.!?2

Analytical equipment

Analytical HPLC was collected on an Agilent 1100 Compact, equipped with an Agilent Zorbax SB300-C8
column (150 x 4.6 mm, 5 ym) using a linear gradient of MeCN with 0.1% (v/v) TFA (Buffer B), in H20 with 0.1%
(v/v) TFA (Buffer A) at 1 mL/min and the spectra visualised at 214 nm.

LCMS and MS (ESI+) data was collected using an Agilent 1260 Infinity liquid chromatography system equipped
with an Agilent Zorbax SB300-C3 column (150 x 3 mm, 3.5 ym), over a linear gradient of MeCN with 0.1%
(v/v) formic acid, in H20 with 0.1% (v/v) formic acid at 0.3 mL/min and visualised at 214 nm; and attached to
an Agilent 6120 Quadrupole electrospray mass spectrometer.

UV readings for the ‘Fmoc liberation test’ were collected on a Shimadzu (Kyoto, Japan) UV-1280 system, in
guartz cuvettes with a 10 mm pathlength.

Nuclear magnetic resonance (NMR) spectra were recorded at 298 K on a Bruker AVANCE 400 spectrometer.

All chemical shifts are reported in parts per million (ppm) from referenced to tetramethylsilane (TMS) at 0 ppm.



Amino-acid synthesis
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Scheme S1: Alloc-L-Ser(tBu)-OH synthetic scheme

Methyl-(2S)-2-((allyloxycarbonyl)amino)-3-(tert-butyloxy)propanoate (Alloc-Ser(tBu)-OMe)
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A solution of Na2COs (2.5 g, 23.6 mmol, 5 eq.) in H20 (7 mL) was added slowly to an ice-water cooled solution
of H-Ser(tBu)-OMe.HCI (1.0 g, 4.72 mmol, 1 eq.) in THF (7 mL). The mixture was stirred for 10 min at 0 °C,
then allyl chloroformate (1 mL, 9.44 mmol, 2 eq.) was slowly added. The resulting mixture was stirred for 12 h
at rt then concentrated in vacuo. The reaction was extracted with EtOAc (3 x 20 mL) and the combined organic
extracts were washed with brine (30 mL), dried over anhydrous Na2SOys, filtered and concentrated in vacuo.
The crude residue was purified by flash chromatography on silica gel (EtOAc-PET ether 15:85) to afford Alloc-
Ser(tBu)-OMe as a colourless ail (1.1 g, 95%). R¢ 0.35 (EtOAc-PET ether 15:85); *H NMR (400 MHz, CDCls):
6 5.97-5.88 (ddt, J = 17.1, 10.9, 5.6 Hz, 1H, Alloc), 5.58 (d, J = 8.4 Hz, 1H, NH), 5.32 (dd, J = 17.2, 1.3 Hz,
1H, Alloc), 5.22 (dd, J = 10.4, 1.1 Hz, 1H, Alloc), 4.59 (ddd, J = 5.6, 1.3, 1.3 Hz, 2H, Alloc), 4.44 (ddd, J = 8.9,
3.0, 2.9 Hz, 1H, H-2), 3.80 (dd, J = 9.0, 2.8 Hz, 1H, H-3), 3.74 (s, 3H, OCH3), 3.57 (dd, J = 9.0, 3.3 Hz, 1H, H-
3), 1.12 (s, 9H, tBu) ppm; *3C NMR (100 MHz, CDCls): 6 171.1 (CO2CH3s, C-1), 156.0 (NHCOg, Alloc), 132.7
(CH=CHz2, Alloc), 117.8 (CH=CHg, Alloc), 73.4 (C(CHs)s, tBu), 65.8 (CO2CH>, Alloc), 62.0 (CHz, C-3), 54.6 (CH,
C-2), 52.3 (CHs, OMe), 27.2 (C(CHsa)s, tBu) ppm; HRMS (ESI+) m/z: 282.1312 (calcd for [C12H21NOs+Na]*,

282.1312). The spectroscopic data were in agreement with those reported in the literature.2
(2S)-2-((allyloxycarbonyl)amino)-3-(tert-butyloxy)propanoic acid (Alloc-Ser(tBu)-OH)
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LiOH (0.23 g, 9.6 mmol, 2 eq.) was dissolved in H20 (7 mL) and added to a solution of Alloc-Ser(tBu)-OMe
(1.1 g, 4.8 mmol, 1 eq.) in THF (7 mL). The reaction mixture was allowed to stir at rt for 1 h and concentrated

in vacuo. The solution was adjusted to pH 2 with 1 M HCI and extracted with EtOAc (3 x 20 mL). The combined
organic extracts were washed with brine (30 mL), dried over anhydrous Na2SOa, filtered and concentrated in
vacuo. The crude residue was purified by flash chromatography on silica gel (EtOAc-PET ether 3:7 and 0.1%
AcOH) to afford Alloc-Ser(tBu)-OH as a colourless oil (0.36 g, 50%). R 0.57 (EtOAc-PET ether 3:7 and 0.1%
AcOH);*H NMR (400 MHz, CDCls): § 5.97-5.88 (ddt, J = 22.8, 10.9, 5.6 Hz, 1H, Alloc), 5.58 (d, J = 8.1 Hz, 1H,
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NH), 5.32 (dd, J = 17.2, 1.3, 1H, Alloc), 5.22 (dd, J = 10.4, 1.3, 1H, Alloc), 4.59 (d, J = 5.6, 2H, Alloc), 4.46
(ddd, J = 11.6, 7.5, 3.3 Hz, 1H, H-2), 3.90 (dd, J = 8.8, 3.0 Hz, 1H, H-3), 3.57 (dd, J = 8.9, 4.9 Hz, 1H, H-3),
1.19 (s, 9H, tBu) ppm; 3C NMR (100 MHz, CDCls): & 175.1 (COzH, C-1), 156.4 (NHCO2, Alloc), 132.7
(CH=CH_, Alloc), 118.2 (CH=CH_, C-8), 74.3 (C(CHs)s, tBu), 66.2 (CO2CH, Alloc), 61.9 (CH2, C-3), 54.4 (CH,
C-2), 27.4 (C(CHsa)s, tBu) ppm; HRMS (ESI+) m/z: 268.1155 (calcd for [CiiHi1sNOs+Na]*, 268.1155). The

spectroscopic data were in agreement with those reported in the literature.12
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Figure S1. *H NMR spectrum of methyl (2S)-2-((allyloxycarbonyl)amino)-3-(tert-butyloxy)propanoate (Alloc-Ser(tBu)-OMe) (CDCls, 400 MHz, 298 K).
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Figure S3. *H NMR spectrum of (2S)-2-((allyloxycarbonyl)amino)-3-(tert-butyloxy)propanoic acid (Alloc-Ser(tBu)-OH) (CDCls, 400 MHz, 298 K).
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Peptide synthesis

All peptides were synthesised, per the general procedures listed below, using the following protected amino-
acids, unless otherwise specified: Fmoc-D-Ala-OH, Fmoc-p-Asn(Trt)-OH, Fmoc-L-Asp(OH)-OAIl, Fmoc-L-
Asp(tBu)-OH, Fmoc-Gly-OH, Fmoc-L-lle-OH, Fmoc-L-Lys(Boc)-OH, Fmoc-L-Thr(OH)-OH or Fmoc-p-Thr(OH)-
OH, Fmoc-L-Trp(Boc)-OH or Fmoc-L-Trp(H)-OH, and Fmoc-L-Ser(tBu)-OH. Identity of the linear peptide
sequence, prior to esterification, was confirmed by RP-HPLC and MS (ESI+) by a ‘minicleave’ of a small portion
of resin. Peptidyl resin was then split, and subjected to esterification reaction conditions. Amino-acids building
blocks used in esterification reactions included Fmoc-L-Trp(Boc)-OH , Fmoc-L-Trp(H)-OH, Boc-L-Trp(H)-OH,
Fmoc-b-Trp(Boc)-OH, Fmoc-L-Ser(tBu)-OH, Fmoc-p-Ser(tBu)-OH and Alloc-L-Ser(tBu)-OH.

General procedure for loading of HMP linker and subsequent Fmoc-amino-acid attachment

Tentagel S resin (0.26 mmol/g) was swelled in DMF (7 mL/g resin) for 15 min and then the solution drained
from the resin. A solution of 4-(hydroxymethyl)phenoxyacetic acid (HMP linker, 4 equiv), 1-hydroxy-6-chloro-
benzotriazole (6-CIHOBL, 4 equiv) and N,N’-diisopropylcarbodiimide (DIC, 4 equiv) in DMF (4 mL/g resin) was
added to the preswelled resin and agitated for 2 h. The solution was drained from the resin, and the resin was
washed with DMF (3 x 8 mL/g resin) and DCM (2 x 8 mL/g resin). A ‘Kaiser test’ was performed to determine if
all amine groups were acylated. The resin was immediately reswelled in DCM, and the solution drained from
the resin. A solution of Fmoc-amino-acid (Fmoc-L-Asp(OH)-OAll, Fmoc-Gly-OH or Fmoc-L-lle-OH) (5 equiv) and
DIC (5 equiv) in DCM (4 mL/g resin) was then added to the resin, followed by N,N-dimethylaminopyridine
(DMAP, 0.1 equiv) and the mixture agitated for 4 h, or overnight. Acetic anhydride (250 uL/g resin) was then
added to the mixture and agitated for a further 1 h, to ensure any remaining hydroxyl groups were acylated. The
solution was then drained from the resin, and the resin washed with DMF (3 x 8 mL/g resin) and DCM (3 x 8
mL/g resin). An ‘Fmoc liberation test’ was performed to determine the loading of the Fmoc-amino-acid to the

resin. Final resin loadings ranged between 0.10-0.19 mmol/g.

General procedure for loading first amino-acid onto 2-chlorotrityl chloride functionalised resin

2-chlorotrityl chloride functionalised polystyrene resin (0.5 g, 0.89 mmol/g) was swelled in DCM (10 mL) for 15
min. Fmoc-protected amino-acid (0.45 mmol, 1 equiv) was dissolved in DCM (5 mL) and DIPEA (75.6 uL, 2.25
mmol, 5 equiv) added. The amino-acid solution was added to the resin, and the solution shaken (HCI gas
evolved) and vented. The mixture was placed on rocker for 2 h and then MeOH (5 mL) added and rocked for a
further 30 min to cap any free reactive sites. The solvent was removed and the resin washed with DMF (5 x 8
mL), DCM (2 x 8 mL), DMF (2 x 8 mL) and DCM (5 x 8 mL), then the resin dried by suction. An ‘Fmoc liberation
test’ was then performed to determine the loading of the Fmoc-amino-acid to the resin. Final resin loadings
ranged between 0.077-0.095 mmol/g.

General procedure for peptide synthesis

Resin preloaded with the first Fmoc-amino-acid (0.1 mmol) was preswelled in DMF (5 mL) for 15 min, and the
solvent then drained from the resin. Solid-phase peptide chain elongation was carried out on an Activotec
Activo-P14 peptide synthesiser. A solution of 20% (v/v) piperidine in DMF (3.8 mL) was added to the resin, and
the mixture agitated at rt for 3 min. The solution was then drained from the resin, and a fresh portion of 20%

(v/v) piperidine in DMF (3.8 mL) was added to the resin, and the mixture agitated at rt for a further 9 min. The
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solution was then drained from the resin and the resin washed with DMF (5 x 1 min, 4 mL). A solution of Fmoc-
amino-acid (5 equiv), HCTU (4.9 equiv, 980 uL, 0.5 M in DMF) and DIPEA (10 equiv, 174 pL) in DMF (made up
to 4 mL total) was added to the resin and the mixture agitated at rt for 20 min. The solution was then drained
from the resin and the resin washed with DMF (4 x 1 min, 4 mL). The deprotection and coupling cycles were
repeated until the desired sequence was achieved. Following the final N-terminal Fmoc deprotection, the resin
was removed from the synthesiser, and a solution of acetic anhydride (470 uL, 50 equiv) and DIPEA (870 uL,
50 equiv) in DMF (2.5 mL) was added to the resin and agitated for 30 s. The solution was then drained from the
resin, and the resin washed with DMF (3 x 5 mL), then DCM (3 x 5 mL) and then airdried.

Kaiser test

A small sample of resin (~2-5 mg) was washed thoroughly with DCM, and then 2 drops of each 80% (w/v)
phenol in n-butanol (40 g in 20 mL), 5% (w/v) ninhydrin in n-butanol (1.0 g in 20 mL) and 200 yM KCN in pyridine
(16.5 mg KCN in 25 mL H20, 1 mL KCN ag. solution in 49 mL pyridine) added to the resin. The mixture was
then heated at 100°C for 5 min and the colour assessed. Blue beads (positive result) indicate the presence of

free amines, and colourless/yellow beads (negative result) indicate the absence of free amines.

Fmoc liberation test

Immediately following coupling of the Fmoc-protected building block to the resin, two samples of resin (~1-5
mg) were thoroughly washed with DCM (6 x 300 pL) and airdried with suction. The resin samples were
transferred to eppendorfs and the accurate mass of the resin recorded, then freshly prepared 20% (v/v)
piperidine in DMF (1.0 mL) added to the resin. The mixture was agitated for 20 min at rt. A sample of the
supernatant (200 pL) was then taken and diluted 10-fold in 20% (v/v) piperidine in DMF (1.80 mL), and the
absorbance at 290 nm recorded. Absorbance at 290 nm was first zeroed against a sample of 20% (v/v)
piperidine in DMF. The loading of the resin was then calculated for each sample, using the following equation:
_ (A290 X DF X Viy)

(€290 X Myesin)

Where, A2q is the absorbance at 290 nm as recorded by a UV-Vis spectrophotometer
DF is the dilution factor (here, 10)

Vxn is the volume (in mL) of the deprotection reaction (here, 1 mL)

mmol
Resinloading( 7 )

€290 is the extinction coefficient of the fulvene-piperidine adduct at 290 nm (€200 = 6089)3
Mresin iS the mass of resin in reaction sample (in g)

The two values were averaged (mean) to give the average loading of the resin.

General procedure for peptide cleavage from resin and global deprotection

A solution of 95:2.5:2.5 TFA:TIPS:H20 (~300 pL) was added to a small portion of the peptidyl resin (~10 mg)
and agitated for 1.5 h to cleave the peptides from the resin. The TFA solution was then concentrated under a
stream of nitrogen to ~100-200 pL, and cold diethyl ether (1.0 mL) added to precipitate the peptides. The mixture
was centrifuged to pellet the precipitate, the solvent was decanted and the pellet dried under a stream of
nitrogen. The pellet was resuspended in 50% aq. MeCN with 0.1% TFA (~200 pL), syringe filtered (0.45 pm)
analysed by RP-HPLC over a linear gradient at 214 nm, and peptide identity confirmed by MS analysis.

12



General procedure for esterification of resin bound peptides
Reagents, tryptophan/serine, DIC and DMAP, were freshly made up as stock solutions in the reaction solvent
specified (DMF, DCM, NMP, or 1:1:1 DMF:DCM:NMP). A 6-CIHOBt stock, where applicable, was made up in
DMF regardless of reaction solvent due to limited solubility in DCM. An example of the typical stock solutions
prepared is provided,

DIC stock in reaction solvent (5 equiv/reaction, 0.05 mmol/20 uL): 156.3 pL DIC in 243.7 L solvent

DMAP stock in reaction solvent (0.1 equiv/reaction, 0.001 mmol/20 uL): 36.6 mg DMAP in 6.0 mL
solvent

Example of amino-acid stock, Fmoc-L-Trp(Boc)-OH in reaction solvent (5 equiv/reaction, 0.05 mmol/50

pL): 263 mg Fmoc-L-Trp(Boc)-OH in 0.5 mL solvent

Peptidyl resin (0.01 mmol) was preswelled in the reaction solvent (0.5 mL) for 15 min then the solvent pipetted
from the resin. Reaction solvent (final reaction volume 0.5 mL) was added to the resin, followed by amino-acid
stock (5 equiv, 50 pL), then optional additives as specified (e.g. TritonX100, or 6-CIHOBt as a stock solution in
DMF). DIC (5 equiv, 20 pL), and finally, DMAP (0.1 equiv, 20 pL) were added to the mixture, which were then
agitated for 1 h, and the solvent mixture then pipetted from the resin and fresh reagents added to the resin. The
mixtures were agitated for a further 1 h, the solvent mixture then pipetted from the resin, and the resin was
washed with DCM (2 x 0.5 mL). A portion of the resin was taken, and the peptide cleaved from the resin as

detailed in ‘General procedure for peptide cleavage from resin and global deprotection’.

Depsipeptide conversion calculation

A HPLC spectrum of the reaction mixture was collected and visualised at 214 nm. The resulting spectrum was
analysed in the Agilent EZChrom software, and integrated over the relevant gradient time. The percentage (%)
area under the curve of the product peak, and any relevant adducts, (e.g. tryptophan CO2 adducts, as specified
in Tables S3, S5, S7, S9, S11, S13, S15, S17, S19, S21, S23, S26), was summed and divided by the sum of
the % area of the starting material and product peaks (see generalised equation below). The mean average
conversion of at least two experiments is reported.

] ) ) Y Area under product peaks
%conversion to depsipeptide = - - x 100
Y. area under product and starting material peaks

Note: The dried precipitate from the cleavage, was resuspended in 50% aq. MeCN with 0.1% TFA, filtered, and
analysed by RP-HPLC within 2 h of redissolution. Extended time in solution, resulted in hydrolysis of the
depsipeptide bond for some sequences. Omission of the acid or MeCN resulted in solubility problems for some

sequences.
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Characterisation of peptides

Table S1: Characterisation of starting material peptides

Peptidyl . Mass HPLC
i Pep(tjlde Structure found MS R
code i i i
code [M+H]* Representative starting material (crude)
1004 608.3
Jre 5-95% B over 30min
O
(R) 0 |
Arr @L N\)LN L el J 151
1(TG) S1 ™ 1215.7
[0} OH . .
\Ir 3 min '
O [e] [¢] ,
o0s 12154 Mt
Chemical Formula: CgsHgaN12019 "] 12164
Exact Mass: 1214.5819
4o a0 o 1000 1200 1400 1600 200
NHz Y 5-50% B over 20min
5523
v f ", H J/ N
~ Ve Nﬁ’\n’N o \)LN Y <)LN R N@)L s 10.2
3(TG) S3 o \n, \n’OH 1103.6 .
O [e] [e] “ min
|
Chemical Formula: C47HggN12019 0 11053
Exact Mass: 1102.4567
sz b
o . o0 120 0 % w
100 803.2 o 7
NH, e
. 5-50% B over 20min
H ®] H H J/ o
» TG 32 " g \)LN Lt ”\rr“*-)\ 6053 - 6.0
(TG) 3 i HH a g i H . .
\ﬂ/ \n/ \[r R 804.2 min
o) o) o)
Chemical Formula: C3,Hs59NgO1g =
Exact Mass: 802.3345 P 805.2
-
PR PR AT ™ i
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4 (TG)

S4

NH,
o}

H 7,
\[]/Nl'(s) N/(R)\lr {)L
NH Ir H (o} (0]

Chemical Formula: C4oHs6N1O15
Exact Mass: 916.3927

O=("“

\)LN S @Lo/\/

OH

917.5

TS0 SFC, lime= 1257313 180 of B WCHENAE TDATA AINEEGUZ208 14 AJH_DAPDDS 20220613 1054

0173
450.2
9183
99.2
4502
002
00.4

T T
1000 1200 100 1600

WS SBC, ime=0 S50 27 TE ol O

10.1

min

5-50% B over 20min

FOATAAMEEAIA_F| 20210603 1003050

DOE0501_ 1D ES-API Pos. &

100 6173
NH,
© 5-50% B over 20min
(R)
\n/ S \)LN (S) \)J\ AN\F “ 5.2
5 (TG) S5 I on 617.3 .
\n/ \n/ ol
O O 618.3
Chemical Formula: Cy5H49NgO12 ER
Exact Mass: 616.2704
5r2.3
P L
NH, 0. 2032
" 5-50% B over 20min
o) o = 0 Z
H H H o o2z
N ® N NS ‘N J/ ©
\)LN B ‘L:»LN R :) (o] 6.0
6 (TG) S6 A ! : 803.2
o o] \[r H O \n/OH min
- 804.0
(e] o
Chemical Formula: C3,H50NgO 16 . s
Exact Mass: 802.3345
o S -

7(TG)

S7

OHO,,,(;

H H

Nel A9 N, OH
¥ N ‘7% N

TN @ NN
“NH Y

Chemical Formula: C5H35N507
Exact Mass: 517.2536

518.2

100

5182

5192

2802 10364
5201

= ———
NISDT GG, Eme= 14 413 16.231 of DICHENAZ\ T BATAAIMEE 202203 10_AF_BREQDX 2022-05-10 064645 BREDDI-12.01_C_2

250 =00 750 1000 1250 1500

114

min
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100 4612 o . ”::77 N
Jio., o .
H s ® “ 5-50% B over 20min
\n/ Y N ’, % OH e
o) z H o) ©® |
" 60
“NH 125
8 (TG) S8 461.2 .
4 min
623
Chemical Formula: Cy3H3,N406 ] s
Exact Mass: 460.2322 ‘l - . Eﬂ‘i
NH, 100 033 .
HO,, o 5-50% B over 20min
Ho$ H | R H 2
N Nne L A9 R, OH
D Ner Y N N Y ]
) HOg 2 H § I®8H § 10.1
9 (TG) S9 Ay 703.3 .
] r043 min
w23
o]
Chemical Formula: C33H50NgOg s e
Exact Mass: 702.3701 [ [— S SR - JE S
NH D e I AT SO R O R S A S TR T D e e e
2 100 (6463
w7 )
HO, . 5-50% B over 20min
o Q H 2 e 9
N N & N | |
e \)LN Q {:)LN "% “OH «]
o H o H H o ©® 11.2 |
10 (TG) S10 =2 w 646.3 .
NH «] w2 min
sans
Chemical Formula: C34H47N7Og o] deudl T - .
Exact Mass: 645.3486 L ik ko o 1ého T Ted
TASTT SPC Sl T3 1 9280 o DL HERE AT AR E 22705 AT ARD0T_BRE T 023 07 05 14 40 T2 B0 01 0
o] sis3 L
HO. ] o .
w9 \@WH o ] 5-50% B over 20min
NS &N OH |
\n/ > N ., N/\[r ]
H (s) ) !
o X /H o H o | -
NH 1 11.0 ~
11 (TG) S11 518.3 | i P
w0 min
] 5182
Chemical Formula: Cp5H35N507 0
Exact Mass: 517.2536 |
] ’ 10873
N MR N "N "N "M " i
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00 5192 o
HO,, 5-50% B over 20min
N8 N, OH
Y N ! N
D A N
(o} _ O o w]
NH 11.4 ‘
12 (PS) s7 518.2 )
0] min
s192
Chemical Formula: Cp5H35N507 204
Exact Mass: 517.2536
2092 10364
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o] . .

w sz
g1on, o |
y g K "l 5-50% B over 20min
\n,N O N,, N/\n,OH
=z S, 1 - - -
o H o § o] |
W w0
~ AT 115
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{ |
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OH 0, o - m:
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Fmoc/N & N N, N/\ﬂ/OH
H (s) s
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a0 min
6993
»
Chemical Formula: C3gHy3N50g E%; iz
Exact Mass: 697.3112 o AP W PO WU S

2% 500 750 1000 1250 1500 1750




Peptidyl resin 1

Supplementary Information

Boc Trt tBu Boc tBu

e o

1

TFA/TIPS/H,O
95:2.5:2.5,1.5

h

S1

Fmoc-L-Trp(Boc)-OH (5 equiv)

DIC (5 equiv)

Additive
DMAP (0.1 equiv)
Solvent 2x1h

Boc Trt tBu Boc tBu
OAIl
O
Fmoc
1a
TFA/TIPS/H,0O

95:2.5:25,1.5h

@@@@@ o

JFmoc
NH

S1a

Scheme S2: General synthetic scheme for reaction of peptidyl resin 1 (HMP-functionalised Tentagel ®) with Fmoc-L-Trp(Boc)-OH for

2x1h,or20h (2 x1h,+18h) as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC

and MS and products identified in Table S2. The experimental conditions were varied and the resulting RP-HPLC traces are summarised

in Table S3.

Table S2: Additional peak characterisation following reaction of peptidyl resin 1. Representative trace following reaction of 1 with
Fmoc-L-Trp(Boc)-OH, as shown in Scheme S2, illustrating key products and potential by-products as identified by ESI+ MS.

B
a
F
E | be 1
cpD I E
N't ,’ \] JL‘«‘LJ‘ i 7\
R ATV — i
Peak Extracted LCMS ESI+ R (5-95% B) Observed m/z Identification (Mw)
WD S, e 306 o CHERTR FOATAAIMER G02000 AN DA 001 DRFO0T 22 06T A soaroor s ] 14.4 min [M+H]* 1260.4 S1+C0,(1259.3)
" s 157 [M+2H]>* 630.4
sa]
-]
A ]
0; ..||ﬁT.’L ’..f."iﬂ“.”.‘ff. walbi 1wl
102 8/4/2022 10:49:42 AM SYSTEMT Tigy 1200 1400 1600 1800 age )
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T T T
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40

o L S
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i o |
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C) Fmoc-Trp-OH + CO,
(470.2)

D) Fmoc-Trp-OH
(426.2)

WSO SPC, W=z 154 22 625 of [ CHENGZTDAT AVINEE 20220803 _AJH_DAPU0T_DAPOLT 2022-08-03 11-34-45DAPI0T-08,

18.2 min [M+2H]** 856.8 S1a+2CO, (1711.8)
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E
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/4/2022 103523 1000 1200 1410 1600 180 Page Wy
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04
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6834 ]ma g |10080 14540 1669.2
I LA AT 1| e N [T v i |
2 22 10:53:34 AM SYSTEM 1000 1200 1400 1600 P .
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[M+H]* 834.4
[M+2H]?* 1667.4

S1a+CO, (1666.7)
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100 8123
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80
504
404
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Table S3: RP-HPLC data following reaction of peptidyl resin 1 with Fmoc-L-Trp(Boc)-OH to give depsipeptidyl resin 1a, as described

in the Experimental section and depicted in Scheme S2. Entries 1-7 show data for Table 2 (entries 1-7), and entries 8-9 show data for

Table 3 (entry 1). The conversion of peptidyl resin 1 to 1a was determined as described in the Experimental section using the peaks of

the linear (S1) and branched depsipeptide (S1a), and any corresponding adducts, specified.

c o o ScE R; of peaks used
>| S0 | 2 5 A _ :
= g I= = > E 8F HPLC (5-95% B, 3%B/min, 214 nm) for conversion

= ° — N
u & p: ? § 5 calculation
2x1 S115.2 min
- DMF 10.6% )
h Sla 20.0 min
1
2x1 .
S1 15.2 min
h+18 DMF 19.0% )
Sla 20.0 min
h
o
o
—
2 S115.1 min
2x1h | & DMF 4.8% _
= Sla 20.0 min
|_
N
—
2
o
2x1 Ec
2 S115.1 min
h+18 o) DMF 8.5% )
£ Sla 20.0 min
h [
X
-
o
o
—
>é S115.1 min
2x1h | 8 DMF 4.9% _
= Sla 20.0 min
L
o
-
3
o
o
2x1 2 .
c S115.1 min
h+18 | 8 DMF 4.6% )
= S1a 20.0 min
|
)
- |
2x1 S115.1 min
4 - NMP 3.5% _
h | Sla 20.1 min
' S1+CO, 14.4 min
2x1 S1 14.9 min
5 - DCM 47.1% .
h ‘ S1a+CO; 19.0 min
g S1a 19.8 min
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1:1:1

2x1 1 | DMFDCM: | 1950 S115.1 min
h NMP Sla 20.0 min
o
S 111
X - .
2x1 12 | pMEDCM: | 14.3% $115.2 min
h = NMP S1a20.0 min
X
—
2x1 8.20¢ S115.1 min
- . 0
h DMF S1a 20.0 min
2x1 48,29 S115.1 min
. (1]
h DCM S1a 19.8 min
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Peptidyl resin 2

Tryptophan (5 equiv)
DIC (5 equiv)
Additive

DMAP (0.1 equiv)
Solvent 2x1h

Boc tBu

QQQ ?

Boc tBu

@@

?OAII
Rréfuu

2a Ry =Boc R, =Fmoc Trp13 L-isomer

2b Ry=H Ry;=Fmoc Trp13L-isomer

TFAITIPS/H,0 2c Ry = H R; = Boc  Tip13 L-isomer
95:2.5:2.5,1.5h 2d Ry =Boc Ry =Fmoc Trp13 D-isomer

TFAITIPS/H,0
95:2.5:2.5,1.5h

P DDORD = @-om

o._o0
Ry
Ry NH 82a=S2b Ry=H Ry;=Fmoc Trp13 L-isomer
S2c Ry

=H R,=H Trp13 L-isomer
S2d Ry =H Ry =Fmoc Trp13 D-isomer

L ODOEE) @

82

Scheme S4: General synthetic scheme for reaction of peptidyl resin 2 (HMP-functionalised Tentagel ®) with appropriately protected
tryptophan (specified in Table S5) for 2 x 1 h as described in the Experimental Section. The resulting reaction mixtures were characterised
by RP-HPLC and MS and the products identified in Table S4. The experimental conditions were varied and the resulting RP-HPLC traces
are summarised in Table S5.

Table S4: Additional peak characterisation. Representative trace following reaction of 2 with Fmoc L-Trp(Boc)-OH, as shown in
Scheme S4, illustrating key products and potential by-products as identified by ESI+ MS.

= : .
2 p 2
E .
e
, | w
| bl 3
.-—J"Ljufj\\_ﬁd “J \_-’\74~\,,, . A “,_J"vj RVANN ‘\;\_J.,._,\__JL__/;,.,ﬁ‘i__ [~
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100

402.2

Eu
o4 PR

803.2

Max: 21715
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T T
400 800

T T T T T T
800 1000 1200 1400 1600 1800 o

[M+2H]> 462.2
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B Wl e S 6.9 min [M+H]* 960.2 S2 +156
o [M+2HJ?* 480.8
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7 9611
785.2
4926

oo bl T—t L -

C - 8.5 min Identified by retention | 6-CIHOBt (169)
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0
0
17M.2
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Table S5: HPLC data following reaction of peptidyl resin 2 with an appropriately protected tryptophan to give the corresponding

depsipeptidyl resin as described in the Experimental section and depicted in Scheme S4. Entries 1-7 show data for Table 2 (entries 8-

15), and entries 8-11 show data for Table 3 (entries 2 & 6).The conversion was determined as described in the Experimental section

using the peaks of the linear (S2) and branched depsipeptide, and any corresponding adducts, specified below.

g - - 2 = 5 3 R: of peaks used
> S 2 S o x| @Y : .
E o % S % o oS € HPLC (5-50% B over 20 min, 214 nm) for conversion
o ° = 27 < .
w > 3 ) g > S o calculation
(= o O ©°
S2 5.9 min
Fmoc-L-
S2a+C0, 17.8
1 Trp(Boc)- DMF 2a 79.8% )
min
OH
S2a 18.4 min
Fmoc-L- .
S2 6.0 min
2 Trp(Boc)- - DCM 2a 98.2% )
S2a 18.3 min
OH |
S2 5.9 min
Fmoc-L-
Dry S2a+C0, 17.8
3 Trp(Boc)- - 2a 82.5% .
DMF min
OH [ :
" S2a 18.4 min
S2 6.0 min
Fmoc-L- .
8 S2a+C0,17.9
3 Trp(Boc)- | ¥ DMF 2a 10.1% )
) min
OH o )
S2a 18.6 min
S2 5.9 min
Fmoc-L- -
3 | bcm S2a+C0,17.8
4 Trp(Boc)- I 2a 57.9% .
) * min
OH o i )
i S2a 18.4 min
Fmoc-L- . )
8 Dry | S2 5.9 min
5 Trp(Boc)- | ¥ 2a 17.1% )
) DMF S2a 18.5 min
OH %) |
Fmoc-L-
S2 6.0 min
6 Trp(H)- - DMF 2b 67.6% )
S2a 18.5 min
OH
Boc-L-
S2 6.0 min
7 Trp(H)- - DMF 2c 51.2% )
OH S2¢ 9.9 min
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S2 6.0 min

Fmoc-L-
S2a+C0, 17.8
8 Trp(Boc)- DMF 2a 62.5% )
oH min
.......................................................................... S2a 18.5 min
Fmoc-L- S2 6.0 min
9 Trp(Boc)- DCM 2a 98.8% S2a 18.4 min
OH
S2 6.0 min
Fmoc-b-
S2a+CO, 17.7
10 Trp(Boc)- DMF 2d 73.9% )
oH min
S2d 18.4 min
Fmoc-b- .
S2 6.0 min
11 Trp(Boc)- DCM 2d 99.0% .
OH S2d 18.4 min
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Peptidyl resin 3

Fmoc-L-Trp(Boc)-OH (5 equiv) Boc Trt tBu Boc tBu

Boc Trt tBu Boc tBu DIC (5 equiv) ) |
f | DMAP (0.1 equiv)
HN n ; "a‘ao a oAl Solvent,2x1h =|_{4 n ee 0 a oAl
— > o0 (é ?
o
o0._0
=§ OH
Fmoc
3 Boc NH

3a
TFA/TIPS/H,0

95:2.56:2.5,1.5h TFAITIPS/H,0

Fmoc
Ss3 @NH

S3a
Scheme S3: General synthetic scheme for reaction of peptidyl resin 3 (HMP-functionalised Tentagel ®) with Fmoc-L-Trp(Boc)-OH for
2 x 1 h as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products
identified in Table S6. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S7.

Table S6: Additional peak characterisation. Representative trace following reaction of 3 with Fmoc-L-Trp(Boc)-OH, as shown in Scheme S3,
illustrating key products and potential by-products as identified by ESI+ MS.

soo ]| — VWD Signai & 214
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_LW NI, I M }‘-\

4 4 1] E-3 2‘4 »
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100+ 5623
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60
11033
20 11043
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1004 5733
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80
40
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2 e/1a/z0zz 23 PM SYSTEM 1000 1200 1400 1600 1800 Page ,.4l
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Table S7: HPLC data following reaction of peptidyl resin 3 with Fmoc-L-Trp(Boc)-OH to give depsipeptidyl resin 3a, as described in the

Experimental section and depicted in Scheme S3. The conversion of peptidyl resin 3 to 3a was determined as described in the Experimental

section using the peaks of the linear (S3) and branched depsipeptide (S3a), and any corresponding adducts, specified.

. R; of peaks
> Conversion used for
= Solvent of 3 to 3a (%, HPLC (5-50%B over 20 min, 214 nm) -

i} conversion
214 nm) ;
calculation
. S310.2 min
1 DMF 17.1% : £ .
S3a 20.0 min
R S S P S \\n:-L,JLk“N_@_ﬁJu.w RN W -
S3a 20.2 min
| LN S |\ U NS S WP Y REEN
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Peptidyl resin 4
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Scheme S5: General synthetic scheme for reaction of peptidyl resin 4 (HMP-functionalised Tentagel ®) with Fmoc-L-Trp(Boc)-OH for

2 x 1 h as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products

identified in Table S8. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S9.

Table S8: Additional peak characterisation. Representative trace following reaction of 2 with Fmoc-L-Trp(Boc)-OH, as shown in

Scheme S5, illustrating key products and potential by-products as identified by ESI+ MS.

e\y_\é oty L L L JH A

DE

800

40

mAL

Peak Extracted LCMS ESI+ R: (5-50% | Observed m/z Identification (Mw)
B)
A TSP P T TS T o e AT AR B A AP 08 RT3 T B TORP e 10.2 min [M+H] 917.3 S4 (916.4)
R [M+2HJ?* 459.2
w]
ol [M+H]* 899.2 S4-H,0 (898.4)
o182 [M+2H]?* 450.2 Aspartimide
002
B DT S, e BT 72 D VR DR TAREE 22174 DRPOLS 212207 1 15 35 AP 05 HeZ_ 1 10.4 min [M+H]* 961.3 S4+CO; (960.0)
o [M+2H]?" 481.3 CO, adduct on
w] tryptophan
] o Overlapping signal gives
| mixed MS spectrum
[M+H]* 917.3 S4(916.4)
o] |l [M+2H]* 459.2
- - - e - [M+H]* 899.2 S4-H,0 (898.4)
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[M+2H]?* 450.2 Aspartimide
C MSOT SPC, time=0 B44:1.374 of D CHEMAZ DA TAAIMEE 20714 _AJH_DAFU0A 2022 07-14 15 56 45DAP00G 03 03_MC2_14 187 min [M+H]+ 14133 S4a+2C02 (14114)
' [M+2H]?* 707.1 CO, adduct on both
" tryptophans
L 707.4 Overlapping MS signals &
continual CO2 adduct
w© 5073 decay results in mixed
570.3
s ||7104 MS spectrum
85.6
] 3o T27.3 14133
53 sl Tsf - [M+H]* 1369.4 S4a+C0,(1368.4)
402.] 2 49, 7 X
o] laiabdlRr I, LATE \1 bbb o0 [M+2H]?* 685.3
[M+H]* 1325.3 S4a (1325.4)
D/IE WSO SPC, tme=0 627 1 673 of 0 \CREMSZ DA TAAINEE J0220714_AJF_DAPI08 20220714 1558 A5 DAP0OE 03 03_MC2_1q 19.3/195 [M+H]+ 1369.4 D/E) S4a+COz
. o 3 min [M+2H] 685.3 (1368.4)
w0l Two stereoisomers of
CO2 adduct possible
Overlapping MS signals
4a (1325.4
[M+H]" 1325.3 S4a (1325.4)
13684 [’\/H'ZH]Z+ 663.3
1325.3
1368.9
T APRRL 1} ST SRR
T e e 'wd
F TS SPC, tme=0 7841 061 of DACHEMSZ 1DATAAIMEE 202207 14_AJH_DAFODE 2022-07-14 155648 DAPO0S-03-03_MCZ_X 201 min [M+H]+ 13251 S4a (13254)
[M+2H]* 663.3
2 664.3
f } s
o Sl i i i sk e

Table S9: HPLC data following reaction of peptidyl resin 4 with Fmoc-L-Trp(Boc)-OH to give depsipeptidyl resin 4a, as described in the

Experimental section and depicted in Scheme S5. The conversion of peptidyl resin 4 to 4a was determined as described in the Experimental
section using the peaks of the linear (S4) and branched depsipeptide (S4a), and any corresponding adducts, specified.

Conversion R: of peaks used
Entry Solvent of 4 to 4a HPLC (5-50% B over 20 min, 214 nm) for conversion
(%, 214 nm) calculation
1 DMF 12.2% 1 S410.2 min

S4a 20.2 min
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S410.2 min

2 DCM 65.9% P -y S4a 19.9 min
. 0
| | - S4a+2C0; 19.4 min
| I A S D | VNV 0 U N 1N NS NS S P S4a+CO, 19.6 min
Peptidyl resin 5
Fmoc-L-Trp(Boc)-OH (5 equiv)
tBu Boc DIC (5 equiv) tBu Boc
DMAP (0.1 equiv)
0RO E PROGO GO
N > o
o
0._0
=§ OH ®
lchc
5 Boc NH
5a

TFA/TIPS/H,0
95:2.5:25,1.5h

2 DDOBEon

OH

S5

TFA/TIPS/H,0
95:2.5:2.5,1.5 h

RGOS

JFmoc
NH

S5a

Scheme S6: General synthetic scheme for reaction of peptidyl resin 5 (HMP-functionalised Tentagel ®) with Fmoc-L-Trp(Boc)-OH for

2 x 1 h as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products

identified in Table S10. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S11.

Table S10: Additional peak characterisation. Representative trace following reaction of 5 with Fmoc-L-Trp(Boc)-OH, as shown in
Scheme S6, illustrating key products and potential by-products as identified by ESI+ MS.

wod
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mAD
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Feoo

Minutes

Peak
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xtracted LCMS ESI+

R, (5-50% B)

RASDT SPE, Tmo=0 4107 067 of [ CHENGZ AT AR EF 20707 AR AP Tz 0707 1017 SR G

Observed m/z Identification (Mw)

T

0o 6173

-

6183

5.3 min

[M+H]" 617.3 S5 (616.6)
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B N TETTSPC, T w;;m EREWIT T G T AMEE 020707 AJH_DAPI0R 072 DT IT 1013 BP0 T 0 WG] 6.0 min [M+H]+ 599.2 S5-H20 (5986)
Aspartimide
600.2
, [ .
C T i 17.9 min [M+H]* 1069.3 S5a+C0, (1068.1)
[M+2H]?* 535.2 CO; adduct on
N tryptophan
2
o] i
D R IET YT [M+HJ" 1026.2 S5a (1025.1)
[M+2H]?* 513.4
] 5352 10212
ol i mmﬁfmmdmlm 1.12.?:\‘ ..lf“’.z. PRI

Table S11: HPLC data following reaction of peptidyl resin 5 with Fmoc-L-Trp(Boc)-OH to give depsipeptidyl resin 5a, as described in
the Experimental section and depicted in Scheme S6. The conversion of peptidyl resin 5 to 5a was determined as described in the

Experimental section using the peaks of the linear (S5) and branched depsipeptide (S5a), and any corresponding adducts, specified..

- Conversion
c R: of peaks used
Entry S | of5to5a (%, HPLC (5-50% B, 214 nm) for conversion
A 214 nm) calculation
| |
‘ S5 5.3min
1 DMF 74.2% f - | ‘ -1 S5a+CO, 17.8 min
) [l 1 ‘ | - S5a 18.6 min
/N BN WL S S S T
|
\
. S55.1 min
2 DCM 99.3% ! | .
) | S5a 18.6 min
| I M ey
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Peptidyl resin 6

Tryptophan (5 equiv)
DIC (5 equiv)

tBu Boc tBu Additive Boc tBu
DMAP (0.1 equiv)

@ eco D@ EET @ 29~
R1~@>NH 6a R, =Boc R,=Fmoc Trp13L-isomer
6d R;=Boc R, =Fmoc Trp13 D-isomer

TFA/TIPS/H,O
95:25:2.5,15h

oﬁ@ 2 (©)-on 2O COEE) @

o._0
S6 R,
R, NH S6a R;=H R, =Fmoc Trp13L-isomer
S6d R, =

H Ry =Fmoc Trp 13 D-isomer

TFAITIPS/H,0
95:2.5:25,1.5h

Scheme S7: General synthetic scheme for reaction of peptidyl resin 6 (HMP-functionalised Tentagel ®) with Fmoc-Trp(Boc)-OH for 2
x 1 h as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products
identified in Table S12. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S13.

Table S12: Additional peak characterisation. Representative trace following reaction of 6 with Fmoc-L-Trp(Boc)-OH, as shown in
Scheme S7, illustrating key products and potential by-products as identified by ESI+ MS.

800

(2]

s ™ | D ™
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i /—J -‘_ ,_A_—-—A——~—————-————J \‘—_A“/\ )

Peak Extracted LCMS ESI+ R (5-50% B) Observed m/z Identification (Mw)
B = = o 5.9 min [M+H]* 402.2 S6 (802.8)
[M+2H]** 803.2

4022
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Aspartimide
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C ST SPE o008 TE 05 5 NS DA TAANE £ S0 DRI AP APOTT S B ST 16.8 min [M+H]* 1171.2 S6a-0All (1170.5)
) [M+2H]?* 586.3 Hydrolysis of allyl
= ester in solution
“q 171.2
586.8 .
o uﬂmﬂ«m ™ A PR -
D = — = o 18.0 min [M+H]" 1211.1 S6a (1211.2)
0 606.3

[M+2H]* 606.3

400 o 0y 1000 1200 1400 1200 1800 -

Table S13: HPLC data following reaction of peptidyl resin 6 with Fmoc-L-Trp(Boc)-OH to give depsipeptidyl resin 6a, or with Fmoc-
p-Trp(Boc)-OH to give depsipeptidyl resin 6d, as described in the Experimental section and depicted in Scheme S7. The conversion
of peptidyl resin 6 to 6a or 6d was determined as described in the Experimental section using the peaks of the linear (S6) and branched

depsipeptide (S6a or S6d, respectively), and any corresponding adducts, specified.

) Conversi R: of peaks
Fmoc- - Depsipe
> 5 . on of 6 . used for
+= | Trp(Boc)- > ptidyl HPLC (5-50% B over 20 min, 214 nm) .
0T S ) (%, 214 conversion
OH n resin .
nm) calculation
Fmoc-L- - ’ S6 5.9 min
1 Trp(Boc)- DMF 6a 81.6% P : S6a 18.1
OH 1| ' (I min
Fmoc-p- S6 5.9 min
2 | Trp(Boc)- | DMF 6d 78.2% ‘ 5 S6d 18.0
OH | e min
Fmoc-L- : - S6 5.9 min
3 Trp(Boc)- DCM 6a 80.9% o ' S6a 18.0
OH - | min
Fmoc-p- . S6 5.9 min
4 Trp(Boc)- DCM 6d 87.2% ! I S6d 18.0
OH J4 | min
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Peptidyl resins 7 & 12

Serine (5 equiv)
DIC (5 equiv)
DMAP (0.1 equiv)
Solvent,2x1h

L OOOS0

7 resin = HMP-TG
12 resin = 2-CTC-PS

TFA/TIPS/H,0
96:2.5:25,1.5h

FeC00

L OO0

H
tBu N-R,
Te

7f
TFAITIPS/H,0 12e
95:2.5:2.5,1.5h

12g

H
N-R¢ s7e

S7f
S7g

resin = HMP-TG, —>» gs7e
R4 = Fmoc, Ser12 L-isomer
resin = HMP-TG, S7f
R4 = Fmoc, Ser12 p-isomer
resin = 2-CTC-PS, — 3 S7e
R4 = Fmoc, Ser12 L-isomer
resin = 2-CTC-PS, —» ST7g

R4 = Alloc, Ser12 L-isomer

R4 = Fmoc, Ser12 L-isomer
R4 = Fmoc, Ser12 D-isomer
R4 = Alloc, Ser12 L-isomer

Scheme S8: General synthetic scheme for reaction of peptidyl resins 7 (HMP-functionalised Tentagel ®) & 12 (2-CITrt functionalised

polystyrene) with appropriately protected serine (specified in Table S16) for 2 x 1 h as described in the Experimental Section. The resulting

reaction mixtures were characterised by RP-HPLC and MS and the products identified in Table S14. The experimental conditions were

varied and the resulting RP-HPLC traces are summarised in Table S15.

Table S14: Additional peak characterisation. Representative trace following reaction of 7, 12 or 13 with Fmoc-Ser(tBu)-OH (in

blue) and Alloc-L-Ser(tBu)-OH (in green) as shown in Scheme S8, or Scheme 12. Key products S7e-g are identified by ESI+ MS.

A
B
| { &
l |
-
| L L Dl o .
|| S — - AL L W —
Peak Extracted LCMS ESI+ R (5-50% B) Observed m/z Identification (Mw)
11.5min/11.7 min Overlapping signals
[M+H]* 518.2 A) S7(517.6)
” [M+H]* 562.2 B) S7+C0O, (561.6)
A/B
15.4 min [2M+H]* 658.2 Fmoc-Ser-OH
6582
® (327.1)
c x
’ 660.2
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18.8min/ 19.5 min Overlapping signals
100 82712
[M+H]* 827.2 D) S7e (826.9)
@ 8204
D/IE [M+H]* 871.2 E) S7e+CO;
“ (870.9)
a 8292 8712
752.2 8722
a Lo |
10 32 s 19.8 min [M+H]* 733.2 S12g+C0,(732.7)
F 7342
n 8324
7352
658.4 680.4 7902 8752
650 700 750 800 850 900 mlz
™ o2 20.1 min [M+H]* 689.2 S12g (688.7)
80
G
“ 690.4
6142 6812 134
8314
o

Table S15: HPLC data following reaction of peptidyl resin 7 or 12 with appropriately protected serine to give the corresponding
depsipeptidyl resin as described in the Experimental section and depicted in Scheme S8. The conversion was determined as described
in the Experimental section using the peaks of the linear (S7) and corresponding branched depsipeptide and any corresponding adducts
as specified below.

£ > S £ ~
o - o = g £
> | = = g el 2 EE ) R: of peaks used for
= = > = Q5| 25T HPLC (5-50% B over 20 min, 214 nm) ) _
T o S % =2 23« conversion calculation
s | @ o cEagd
[) [0) o O
o [a)] O o
| S7 11.5 min
Fmoc-L- )
| S7+CO; 11.7 min
1 7 DMF | Ser(tBu)- 7e 20.2% )
S7e+C0,18.8 min
OH I .
: S7e 19.5 min
) | S7 11.5 min
Fmoc-L- . .
. S7+C0O; 11.7 min
2 7 DCM | Ser(tBu)- 7e 47.4% .
S7e+C0,18.8 min
OH - .
g ] S7e 19.5 min
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S7 11.4 min

Fmoc-p- S7+CO, 11.6 mi
+ .o min
7 | DMF | ser@Bu)- | 7f | 29.9% : _
oH S7f+C0, 18.8 min
S7f 19.5 min
E S7 11.4 min
moc-p-
S7+CO, 11.6 min
7 | DCM | sertBu)- | 7 | 28.1% ’ ,
oH S7f+C0, 18.8 min
S7f 19.5 min
F S7 11.6 min
mocC-L- |
S7+CO, 11.8 min
12 | DMF | Ser(tBu)- | 12e | 26.1% ‘ .
oH S7e+C0, 18.8 min
S7e 19.5 min
E S7 11.6 min
mocC-L-
S7+CO; 11.8 min
12 | DcM | Ser(tBu)- | 12e | 51.1% : ,
oH S7e+C0O, 18.8 min
S7e 19.5 min
Al S7 11.4 min
OC-L-
S7+C0O; 11.6 min
12 | DCM | Ser(tBu)- | 12g | 17.8% : ,
oH S7g+C0;19.8 min

S7g 20.1 min
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Peptidyl resin 8

Fmoc-L-Ser(tBu)-OH (5 equiv)
DIC (5 equiv)

DMAP (0.1 equiv)
Solvent,2x1h

H
tBu N—Fmoc

8e

TFAITIPS/H,0

95:2.5:25,1.5h TFA/TIPS/H,0

X000 K000

S8 H
N—Fmoc

S8e

Scheme S16: General synthetic scheme for reaction of peptidyl resin 8 with Fmoc-L-Ser(tBu)-OH for 2 x 1 h as described in the

Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products identified in Table S16.

The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S17.

Table S16: Additional peak characterisation. Representative trace following reaction of 8 with Fmoc-L-Ser(tBu)-OH, as shown in

Scheme S9, illustrating key products and potential by-products as identified by ESI+ MS.

. | .Y
A |
L N S S DU _“ o A U L — L ,’\\‘
Peak Extracted LCMS ESI+ R; (5-50% B) Observed m/z Identification (Mw)
12.5 min [M+H]" 461.2 S8 (460.5)
A 4622
20 289.0 32 506.4 s9014
3348 4874 5344 585.4
2822 3866 4086 4302 4594 4856 52“‘547.0 5724 6176
15.3 min [M+H]* 328.0 Fmoc-Ser-OH (327.3)
B
= 3202
2159 2891
3350
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CID

£00

M2

8142

M2 g,

5310 (9858 6414 ssss 7780 624
i L i

70 800 200

2828

11158

1100 1200 miz

19.7 min/ Overlapping signals
20.4 min [M+H]* 814.0 C) S8e+C0,(812.8)
[M+H]* 770.2 D) S8e (769.9)

Table S17: HPLC data following reaction of peptidyl resin 8 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 8e, as described

in the Experimental Section and depicted in Scheme S9. The conversion of peptidyl resin 8 to depsipeptidyl resin 8e was determined
as described in the Experimental Section using the peaks of the linear (S8) and branched depsipeptide (S8e), and any corresponding

adducts, specified.
o Conversion R, of peaks used for
E Solvent of 8to 8e HPLC (5-50% B over 20 min, 214 nm) comvErsiemn
(%, 214 nm) calculation
S8 12.5 min
1 DMF 29.0% b S8e+C0,19.7 min
‘ S8e 20.4 min
| S8 12.5 min
2 DCM 90.8% S8e+C0,19.7 min
S8e 20.4 min
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Peptidyl resin 9
Fmoc-L-Ser(tBu)-OH (5 equiv)

DIC (5 equiv) B B
DMAP (0.1 equiv) oc Boc

o;g@@@gg@@o T e 4@@@@@@0

H
tBuéfN—Fmoc

TFA/TIPS/H,0 9e
95:2.5:25,1.5h

Boc Boc

TFA/TIPS/H,0
95:2.5:2.5,1.5h

S PROCOGO0

H
éN—Fmoc

S9%e
Scheme S10: General synthetic scheme for reaction of peptidyl resin 9 with Fmoc-L-Ser(tBu)-OH for 2 x 1 h as described in the
Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the identified in Table S18. The
experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S19.

Table S18: Additional peak characterisation. Representative trace following reaction of 9 with Fmoc-L-Ser(tBu)-OH, as shown in
Scheme S10, illustrating key products and potential by-products as identified by ESI+ MS.

Time: 31,5508 Minutes - Amgitude. = mal
2500 — x 2500
A
000. 2000
1500, 1500
3 1
000 B 100
500 D 500
Cc
)
. AL J Wh_J | S L—A—-—FJ\—-—_-——“._M___‘__JJ’\_
H [ o " 3 1) " = E F
Minutes

Peak Extracted LCMS ESI+ R (5-50% B) Observed m/z Identification (Mw)
. 10.2 min/10.7 Overlapping signals
min [M+H]* 703.4 A) S9 (702.4)
“ [M+H]* 747.2 B) S9+C0, (746.4)
A/B
w I 15.0 min [M+H]*328.0 Fmoc-Ser-OH (327.1)
C
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100

297.8

o b

1012.0

10132

10142
965.8

9198
9642 1007.5 10308
8416 | 9724 oz
lls i

)2 02-Mar-23 9:38:17 AM SYSTEM yoo0 1050 1100 1150 Page 5

17.4 min [M+H]* 1012.0

1056.0
1096.8

10518 11180 11410

1048.0 Tun,o 1104.8

i

S9e (1011.5)

Table S19: HPLC data following reaction of peptidyl resin 9 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 9e, as described in

the Experimental section and depicted in Scheme S10. The conversion of peptidyl resin 9 to depsipeptidyl resin 9e was determined as

described in the Experimental section using the peaks of the linear (S9) and branched depsipeptide (S9e), and any corresponding

adducts, specified.

> Conversion of 9 . R: of peaks used for
= Solvent HPLC (5-50% B over 20 min, 214 nm) . )
S to 9e (%, 214 nm) conversion calculation
|
S9 10.2 min
1 DMF 2.7% S9+CO; 10.6 min
S9e 17.4 min
|
S9 10.2 min
2 DCM 13.6% S9+C0;,10.7 min
S9e 17.4 min

40




Peptidyl resin 10

Boc Boc

Fmoc-L-Ser(tBu)-OH(5 equiv)
DIC (5 equiv)
DMAP (0.1 equiv)

®@ Solvent,2x1h
P @UOWDDHO
°=§ OH

10

TFA/TIPS/H,0
95:25:25,15h

ReOC0V0

s10

Boc Boc

L OBV

H
tBu N—Fmoc

10e

TFA/TIPS/H,0
95:2.5:2.5,15h

DB

H
N—Fmoc

S10e

Scheme S11: General synthetic scheme for reaction of peptidyl resin 10 with Fmoc-L-Ser(tBu)-OH for 2 x 1 h as described in the

Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products identified in Table S20.

The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S21.

Table S20: Additional peak characterisation. Representative trace following reaction of 10 with Fmoc-L-Ser(tBu)-OH, as shown in
Scheme S11, illustrating key products and potential by-products as identified by ESI+ MS.

Al

B

Peak Extracted LCMS ESI+ R; (5-50% B) Observed m/z Identification

- nz 11.2 min/ 11.6 min Overlapping signals

[M+H]* 646.4 A) S10 (645.8)

o iz [M+H]* 690.2 B) S10+CO, (689.8)
A/lB

. . 15.3 min [M+H]* 328.3 Fmoc-Ser-OH (327.1)

C
o et




D/E «

8905
028
3.0

n3

=
W | TR

773 1902 1909

i

8543 S9E3
8019 0689 10218
8828 9225 @73t | 10278

b

1000.3

9570
1001.3

18.4 min

18.5 min

[M+H]* 999.3

[M+H]* 955.3

Overlapping signals
D) S10e+CO, (999.1)

E) S10e (955.1)

Table S21: HPLC data following reaction of peptidyl resin 10 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 10e, as described
in the Experimental section and depicted in Scheme S11. The conversion of peptidyl resin 10 to depsipeptidyl resin 10e was determined

as described in the Experimental Section using the peaks of the linear (S10) and branched depsipeptide (S10e), and any corresponding

adducts, specified.

Conversion
. R of peaks used for
Entry Solvent of 10 to 10e HPLC (5-50% B over 20 min, 214 nm) . )
conversion calculation
(%, 214 nm)
' $10 11.2 min
S10+CO;, 11.6 min
1 DMF 12.2% .
S10e+C0,18.1 min
S10e 18.4 min
S10 11.1 min
2 DCM 12.7% S10e+C0,18.2 min
S10e 18.4 min
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Peptidyl resin 11

EROO00

TFAITIPS/H,0
95:2.5:2.5,15h

L ®OOO

OH

S11

Fmoc-Ser(tBu)-OH (5 equiv)
DIC (5 equiv)

DMAP (0.1 equiv)
Solvent,2x1h

@) (OO

H
tBu N—Fmoc

11e Ser12 L-isomer
11f Ser12 p-isomer

TFAITIPS/H,0
95:2.5:25,15h

300,
|
0_0

H
N—Fmoc

2@

S11e Ser12 L-isomer
S$11f Ser12 p-isomer

Scheme S14: General synthetic scheme for reaction of peptidyl resin 11 with Fmoc-L-Ser(tBu)-OH or Fmoc-b-Ser(tBu)-OH for 2 x 1 h

as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products

identified in Table S22. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S23.

Table S22: Additional peak characterisation.

Representative trace following reaction of 11 with Fmoc-Ser(tBu)-OH, as shown in

Scheme S14, illustrating key products and potential by-products as identified by ESI+ MS.
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Peak Extracted LCMS ESI+ R (5-50% B) Observed m/z Identification (Mw)
sz 11.2min/11.7 Overlapping signals
i min [M+H]* 518.2 A) S11 (517.6)
” [M+H]" 562.2 B) S11+CO0,(561.6)
A/B
519.2 5632
4432 2 2 5644
"o o2 15.5 min [2M+H]* 682.2 Fmoc-Ser-OH (328.1)
C
o B N AR
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0 a2 19.1 min [M+H]" 871.2 S7e+CO, (870.9)
8722
3 T97.0 m.‘z
- wra 19.9 min [M+H] 827.2 S7e (826.9)

a4




Table S23: HPLC data following reaction of peptidyl resin 11 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 11e; or with Fmoc-p-
Ser(tBu)-OH to give depsipeptidyl resin 11f, as described in the Experimental section and depicted in Scheme S14. The conversion of
peptidyl resin 11 to depsipeptidyl resin 11e or 11f was determined as described in the Experimental section using the peaks of the linear

(S11) and branched depsipeptide (S11le or S11f, respectively), and any corresponding adducts, specified.

>
- Conversion .g
- i @ U= ; Peaks used for
= Serine S of 11 T HPLC (5-50% B over 20 min, 214 nm) S use
S S = 9 conversion
(%} (%, 214 nm) o
a
S11 10.8 min
Fmoc-L- S11+CO; 11.1 min
1 DMF 31.1% 1lle .
Ser(tBu)-OH | S11e+CO; 19.1 min
Sl1le 19.9 min
S1111.1 min
Fmoc-L- i S11+CO; 11.4 min
2 DCM 62.7% 11e .
Ser(tBu)-OH S11e+CO; 19.1 min
Sl1le 19.9 min
S11 11.2min
Fmoc-b- S11+CO, 11.5 min
3 DMF 31.0% 11f .
Ser(tBu)-OH | S11f+C0O, 19.4 min
S11f 19.9 min
S11 11.1 min
Fmoc-b- S11+CO, 11.4 min
4 DCM 90.9% 11f .
Ser(tBu)-OH | S11f+CO, 18.7 min
S11f 19.3 min
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Peptidyl resin 13

R4-L-Ser(tBu)-OH (5 equiv)
DIC (5 equiv)
DMAP (0.1 equiv)

£ BPODO S L @OO@O

H
13 tBu«éfN—m

TFAITIPS/H,0
95:2.5:25,1.5h TFAITIPS/H,0
95:2.5:2.5,1.5 h

$13 H
N-R,
S7e Ry = Fmoc

S$7g Ry = Alloc

13e Ry = Fmoc
13g Ry = Alloc

Scheme S12: General synthetic scheme for reaction of peptidyl resin 13 with Fmoc-L-Ser(tBu)-OH or Alloc-L-Ser(tBu)-OH for 2 x 1 h
as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products
identified in Table S14. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S24.

Table S24: HPLC data following reaction of peptidyl resin 13 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 13e; or with Alloc-L-
Ser(tBu)-OH to give depsipeptidyl resin 13g, as described in the Experimental section and depicted in Scheme S12. The conversion of
peptidyl resin 13 to depsipeptidyl resin 13e or 13g was determined as described in the Experimental section using the peaks of the linear
(S7) and branched depsipeptide (S7e or S7g, respectively), and any corresponding adducts, specified.

— . R: of peaks
- = Conversion
> 5 . S c used for
£ 2 Serine = of 13 HPLC (5-50% B over 20 min, 214 nm) .
0 o) 72 @ conversion
(] k) (%, 214 nm) .
o calculation
Fmoc-L- S711.6 min
1 DMF 13e 30.9% ' . .
Ser(tBu)-OH | S7e 19.6 min
Fmoc-L- S711.6 min
2 DCM 13e 33.6% )
Ser(tBu)-OH S7e 19.6 min
Alloc-L- S711.4 min
3 | DCM 13g 11.8% ,
Ser(tBu)-OH S7g 16.5 min
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Peptidyl resin 14

H
A @ODEO
OH

14

TFA/TIPS/H,0
95:2.5:25,15h

H
000
OH

S14

R4-L-Ser(tBu)-OH (5 equiv)
DIC (5 equiv)

DMAP (0.1 equiv)
Solvent,2x1h

b @D

H
tBu N-R,

TFA/TIPS/H,0
95:2.5:25,1.5h

H
@O0

o _0

H
N—-R.
é ' S14e R, =Fmoc

S$14g R4 = Alloc

14e R, = Fmoc
14g R, = Alloc

Scheme S13: General synthetic scheme for reaction of peptidyl resin 14 with Fmoc-L-Ser(tBu)-OH or Alloc-L-Ser(tBu)-OH for 2 x 1 h

as described in the Experimental Section. The resulting reaction mixtures were characterised by RP-HPLC and MS and the products

identified in Table S25. The experimental conditions were varied and the resulting RP-HPLC traces are summarised in Table S26.

Table S25: Additional peak characterisation. Representative trace following reaction of 14 with Fmoc-L-Ser(tBu)-OH, as shown in
Scheme S13, illustrating key products and potential by-products as identified by ESI+ MS.

P Amoinste m

1
R P DN W S

|
R _‘ \JJ«;,_J\J\ ‘JXL‘JuL«Ja‘\QL

i
P

B
Cc

|
|

|1
|
It f

A

R RN

Peak Extracted LCMS ESI+ R (5-95% B) Observed m/z Identification
™ . 13.0 min [M+H]* 328.2 Fmoc-Ser-OH (327.1)
A
. - 16.4 min [M+H]* 698.2 S14 (697.8)
B

a7




w s o 17.4 min [M+H]* 869.2 S14g (868.9)

8703

s

820 a0 o0 a0 m

----- 19.9 min [M+H]* 1007.2 Sl4e (1007.1)

1008.0

9332 492
922 |0y

ms sesa 9208 e 0978 14280

a0 1000 i) 1 12 0

Table S26: HPLC data following reaction of peptidyl resin 14 with Fmoc-L-Ser(tBu)-OH to give depsipeptidyl resin 14e; or with Alloc-L-
Ser(tBu)-OH to give depsipeptidyl resin 14g, as described in the Experimental section and depicted in Scheme S13. The conversion of
peptidyl resin 14 to depsipeptidyl resin 14e or 14g was determined as described in the Experimental section using the peaks of the linear
(S12) and branched depsipeptide (S14e or S14g, respectively), and any corresponding adducts, specified.

>
| = -% _ | Conversi R: of peaks used
= g Serine g_'g (zg/‘ Oéllj HPLC (5-95% B, 3%B/min, 214 nm) for conversion
° O = 0,
I :’% nm) calculation
a
Fmoc-L- | | S14 16.4 min
1 DMF 1l4e 20.9% el I 1= )
Ser(tBu)-OH - Sl14e 19.9 min
|
Fmoc-L- | i S14 16.4 min
2 | bcm 14e 62.3% "] [ _
Ser(tBu)-OH ‘ | Sl14e 19.9 min
‘ | .
Alloc-L- = S14 16.3 min
3 DCM 149 22.4% . .
Ser(tBu)-OH S14g 17.4 min
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