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General Information. Solid-Phase Peptide Synthesis was performed on a Biotage SP Wave
Initiator* and all peptides were synthesized on either pre-loaded glycine Wang Resin (Fmoc-
Gly-Wang Resin loading: 0.62 mmol/g from Chem-Impex Int’l. Inc.) or Rink Amide Resin
(Novabiochem, 100-200 mesh, loading: 0.77 mmol/g). '"H NMR spectra and '*C NMR spectra
were recorded on a Varian MR-400, Agilent MR-400, or a Varian V-500 MHz instrument with a
multinuclear broadband probe at ambient temperature unless otherwise stated. Chemical shifts
are reported in parts per million relative to residual solvent peaks (as established by Stoltz, et.
Al. in Organometallics 2010, 29, 2176). All '*C spectra are recorded with complete proton
decoupling. All HPLC analyses and purifications were performed on a Custom Reverse Phase
Shimadzu Liquid Chromatograph Mass Spectrometer (LCMS-2020), which can toggle between
analytical and semi-preparative columns. This instrument has a photodiode array (PDA)
detector (D2 & W lamp), which collects a range of wavelengths, in place of a traditional single
channel UV detector. RP-HPLC-MS mobile phases (MeCN and H,O) contained 0.1% Formic
Acid. Analytical HPLC was performed on a Phenomenex Kinetex C18 column (5 ym, 250 x 4.6
mm) and a Thermo Scientific Hypersil Gold C8 column (5 ym, 250 x 4.6 mm). Semi-Preparative
HPLC was conducted using a Thermo Scientific Hypersil Gold C8 column (5 ym, 150 x 10 mm).
Thin layer chromatography was performed using glass-backed SiliaPlate™ TLC Plates (cat. #
TLG-R10011B-323) cut to the desired size then visualized with short-wave UV lamps and
KMnO,, CAM, PMA, or Anisaldehyde stains prepared according to standard recipes.' All yields
refer to chromatographically and spectroscopically pure products. All peptide yields are
calculated based on the final loading. Optical rotation data was collected on a Perkin-Elmer 341
automated Polarimeter at the concentration noted.

Reagents and Materials.

Unless otherwise specified, all commercially available reagents were used without further
purification. Anhydrous Et,O, PhMe, n-hexane, MeCN, DMF, DMSO, CH.Cl, were purchased
from Fisher, THF was purchased from EMD, PhH was purchased from Sigma-Aldrich and HPLC
grade MeCN and H,O were purchased from Fisher. These were passed through a commercial
solvent purification system (2 columns of alumina) and used without further drying.
Triethylamine, diisopropylamine, pyridine, and Hinig’s base were distilled over CaH,
immediately prior to use. All L- and D- amino acids were purchased from Chem-Impex Int’l. Inc.
unless otherwise noted. HATU were purchased from Chem-Impex Int’l. Inc. 4-Nitrophenyl
chloroformate was purchased from Alfa Aesar. 4-fluoro-3-nitrobenzoic acid, and N-(3-
bromopropyl)phthalimide were purchased from Oakwood Chemical. 33 wt.% methylamine in
absolute ethanol was purchased from Sigma-Aldrich. The authentic sample of a-Conotoxin Iml
was obtained free of charge from Alomone Labs.

1

Leonard, J.; Lygo, B.; Procter, G. In Advanced Practical Organic Chemistry; CRC Press: Boca Raton, FL, 2013; pp 158. (ISBN:
978-1-4398-6097-7)
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SPPS.

All substrates were made on either pre-loaded Gly-Wang Resin or Rink Amide Resin on a 500
mg scale (loadings varied).

Semi-Automated Microwave Synthesis of Peptides:

Reactor Vials [Vial size (Volume range allowed)]: 2 mL reactor vial (0.8-1.1 mL), 5 mL
reactor vial (1.6-3.2 mL), and 10 mL reactor vial (3.2-6.4 mL)

Swell + Heat: DMF was added and vortexed at 1200 RPM for 20 min at 70 °C. The
solvent was then removed over 1 m followed by two DMF washes (DMF was added and
the suspension was vortexed at 600 RPM for 45 s, followed by the removal of solvent
(over 2 min)).

Coupling: A solution of Fmoc-aa-OH (5 equiv), HATU (4.9 equiv), and DIEA (10 equiv) in
DMF was made immediately prior to addition to the reaction vial containing the resin.
Once the solution was added, the suspension was heated to 75 °C for 5 min with a
vortex rate of 1200 RPM. After the reaction, the solution was removed (over 2 min) and
the resin was rinsed with DMF 4 times (after addition of DMF, the suspension was
agitated at a vortex rate of 1200 RPM for 1 min, solvent removal was at a rate of 2 m).
Fmoc-Cys(Trt)-OH was coupled using a modified method established by Dawson, P. E.
JACS 2015, to minimize epimerization, using Fmoc-Cys-OH (1.55 mmol), HATU (1.55
mmol), DIEA (1.705 mmol) in 4 mL DMF at 75 °C for 5 min.?

Fmoc Removal (Deprotection): The reactor vial was filled with 20% piperidine in DMF.
The suspension was vortexed at 1200 RPM for 3 min at RT. The solvent is removed
followed by addition of 20% piperidine in DMF. The suspension is vortexed again at
1200 RPM for 10 min at RT. The solvent was removed over 2 min, followed by 4 DMF
washes (after addition of DMF, the suspension was agitated at a vortex rate of 1200
RPM for 1 min, solvent removal was at a rate of 2 min).

Wash: DMF was added to the reaction vial and agitated at a vortex rate of 1200 RPM for
1 min. The solvent was removed over 1 min and repeated for a total of 4 times.

Final Wash: Resin was rinsed with CH>Cl> (3 x 1 mL) and MeOH (3 x 1 mL).

Drying for Storage/Weighing: After the final wash, the resin was placed on the lyophilizer
overnight for drying.

Native Chemical Ligation Buffer:
The buffer was made using a previously established protocol.?

MeDbz activation:
Activation conditions were conducted using a previously established protocol.?

2 Blanco-Canosa, J. B.; Nardone, B.; Albericio, F.; Dawson, P. E. J. Am. Chem. Soc. 2015, 137, 7197-7209.
® Aussedat, B.; Fasching, B.; Johnston, E.; Sane, N.; Nagorny, P.; Danishefsky, S. J. J. Am. Chem. Soc. 2012, 134, 3532—-3541.
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Calculating Conversion of On Resin Reactions.

After the nucleophilic cleavage was conducted, the resin was subjected to 95:2.5:2.5
TFA:TIPS:H,O to cleave the remaining MeNbz-Gly and unreacted peptide-MeNbz-Gly. The
solvent was concentrated using a constant stream of air until a small amount of residue was left.
Then cold diethyl ether was added to the vial to crash out the crude peptide. After centrifugation,
the ether was decanted off and the solid was dissolved in 1:1 MeCN:H,O and lyophilized. The
lyophilized solid was then dissolved in 20% MeCN/H,O and analyzed via RP-HPLC-MS using a
gradient of 20-80% MeCN/H-O over 15 min. Conversion was calculated based on the ratio of
H.N-peptide-MeNbz-Gly-OH* to H,N-MeNbz-Gly-OH.

o]

o
H N\)L CHCL:TFATTIPS N\)J\
2N ONH, (49:50:1) 2 NH,
z —_—

ms” HS”
Si-01 SI-02
Chemical Formula: C,,H»,N,0S Chemical Formula: C;HgN,0S
Exact Mass: 362.1 Exact Mass: 120.0

Molecular Weight: 120.2

Synthesis of cysteine amide.

1 g (2.76 mmol) of H-Cys(Trt)-NH, was weighed out into a 100 mL round bottom flask
containing a stir bar. The amino acid was then dissolved in 10 mL of (49:50:1) CH,Cl,:TFA: TIPS
and stirred at ambient temperature. After 15 min, TIPS was added dropwise until the solution
turned from bright red-orange to a pale yellow solution. The volatile solvent was then removed
under reduced pressure after 30 min, followed by addition of 40 mL water. A white solid was
filtered off and the filtrate was frozen (LN;), and lyophilized to yield the crude cysteine amide in
>99% vyield (745 mg)."H NMR (499 MHz, Acetonitrile-ds) & 7.16 (s, 1H), 6.68 (s, 1H), 4.20 (t, J =
5.3 Hz, 1H), 3.06 (qd, J = 14.9, 5.1 Hz, 2H). >°C NMR (126 MHz, CDsCN) & 169.8, 55.3, 26.0.

* In some cases, Fmoc was still intact and incorporated into the % conversion calculation.
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o 1) (2 equiv) BuNH, o)
BocHN \)J\ (0.9 equiv) HATU H N\)j\
Y OH DMF (0.5 M) 2N NHBu
z _— H
s~ 2) CH,Cl,:TFA:TIPS Hs”
5103 (49:50:1) S1-04
Chemical Formula: C,;HygNO,S Chemical Formula: C;H,sN,0S

Exact Mass: 463.2 Exact Mass: 176.1
Molecular Weight: 176.3

Synthesis of cysteine butylamide.
Step 1 (Synthesis Boc-Cys(Trt)-NHBu): To a microwave vial was added Boc-Cys(Trt)-OH and
HATU (plus stir bar) and the vial was sealed with a cap. Thereafter, DMF was added and the
reagents were fully dissolved. Upon completion of the reagents dissolving, butylamine was
added (vial felt warm). Then, the vial was placed in the microwave for 5.5 mins at 75 °C. This
was done two times, and the reaction was monitored by direct MS. Unfortunately, the reaction
did not go to completion after these two rounds of microwaving. The reaction was allowed to stir
vigorously for 2 days at ambient temperature. Again, the starting material was observed. The
reaction was then quenched/diluted with water (white precipitate). Then, ethyl acetate was
added. A clear line was not achievable between the aqueous and organic layer. Therefore, brine
was added and the extraction solution (aqueous) became clear, and it was obvious where the
layers sectioned for extraction. The aqueous layer was extracted 5 times, and the organic layer
was dried over sodium sulfate. After filtration, the organic layer was concentrated and purified
using column chromatography (DCM to 5% MeOH/DCM). 243.2 mg (43% yield). '"H NMR (400
MHz, Chloroform-d) 6 7.42 (d, J=7.4 Hz, 6H), 7.28 (t, J= 7.5 Hz, 6H), 7.21 ({, J= 7.2 Hz, 3H),
6.05 (s, 1H), 4.94-4.84 (bs, 1H), 3.95-3.74 (bs, 1H), 3.17 (q, J = 6.7 Hz, 2H), 2.69 (dd, J = 12.5,
7.0 Hz, 1H), 2.52 (dd, J=12.8, 5.4 Hz, 1H), 1.41 (s, 10H), 1.29 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H).
'*C NMR (101 MHz, CDCls) & 170.29, 155.37, 144.44, 129.57, 128.02, 126.83, 80.14, 67.13,
53.62, 39.18, 33.91, 31.43, 28.27, 19.94, 13.71.
Step 2 (Synthesis SI-04): To a round bottom flask containing Boc-Cys(Trt)-NHBu, 40 mL of
deprotection cocktail (49:50:1 of DCM:TFA:TIS) was added to dissolve the residue, and the
deprotection was carried out for 30 minutes at room temperature. The solvent was removed
under vacuum, and the residue was suspended in 20 mL of water, and then filtered. The filtrate
was collected. Thereafter, the aqueous layer was rinsed once with hexanes. The hexanes was
discarded, and the aqueous layer was frozen using liquid nitrogen and lyophilized. 142.3 mg
(>99% vyield). '"H NMR (400 MHz, Methanol-d,) & 3.98 — 3.91 (m, 1H), 3.32 — 3.17 (m, 3H), 3.05
—2.89 (m, 2H), 1.57 - 1.47 (m, 2H), 1.38 (dd, J= 15.1, 7.3 Hz, 3H), 0.94 (1, J= 7.3 Hz, 3H).
3C NMR (101 MHz, CD3;0D) & 166.75, 54.74, 39.02, 30.92, 24.89, 19.62, 12.58. [a] 2° +5.05 (c
1.01, MeOH).

434.00)@1*_2.00/

41,491,782 fﬂ
1
| \
|
NH | |
Boc 1) Cys-NHBu D\ L | ‘}
Boc Mgrllbz DIPEA DMF, 4 h \)J\ Co-Injection b ||
(aw)— -Gly- IR
Rink’  2) TFA:TIPS:H,0 NHBu | DST'S [
(95:2.5:2.5) | L-Cys reference F
6a-NHBu » L-Cys made with above Cys-NHBy AN
. S —
5 6 7 8 9 10

min
Figure SlI-1. A) Co-injection, B) D-Cys, C) L-Cys made from AWC-MeNbz-Gly-Rink, and D) L-Cys from AW-MeNbz-
Gly-Rink, gradient: 20-40% MeCN/H,O + 1% HCOOH over 15 min.’

® The cysteine butylamide was used to displace AW-MeNbz-Gly-Rink to generate AWC-NHBu (6a-NHBu). This allowed us to
confirm its enantiopurity.
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Experimental Procedures and Spectroscopic Data (Piperidine Epimerization)

FmocHN O @ o ~ MeHN
O— Wang —mM8M8M8M8 \)L
then TFA:TIPS:H,0 | OH

(95:2.5:2.5) NH,

SI-05
Peptide SI-05 was synthesized using a standard Fmoc-SPPS protocol described on S3. Both D-
and L-Cys(Trt) substrates were made.?

584.00(+)@1/
Jra68711, -
3 y N™-COOH
600‘: oy fragments to
3 s M)’
4.00—2 J:,(
—E MeHN
2004
:—LCys &
3 D-Cys 5 j\
0.003 Co InJectlon S/ U S N
LA L R B UL R ALY RO R R R B
0.0 2 5 5.0 75 10.0 125 15.0

min
Figure SlI-2. A) L-Cys, B) D-Cys, and C) Co-injection after SPPS, gradient: 40-95% MeCN/H,O + 1% HCOOH over
15 min. *Note: The indicated peak in the above spectra is a side product of Trp(Boc) in TFA.°

NBoc 1) 20% piperidine

MeHN - S MeHN
| 2) TFA:TIPS:H,O
BocHN PYE
\)J\ \)J\ \)I\ Wang (95:2.5:2.5) \)J\OH

STrt

SI-05-Wang SI-05

10 mg of resin was weighed out into a 2 mL reactor vial and swelled in CH.Cl, for 30 min. After
this time the solvent was removed and the resin was subjected to 20% piperidine in DMF for
2,4, & 24 h. Then the solvent was removed and the resin was rinsed with DMF (3 x 1 mL) and
CH.Cl; (3 x 1 mL). The resin was then subjected to 95:2.5:2.5 TFA:TIPS:H,O for 0.5 h. The
solvent was collected after this time and concentrated under a constant stream of air. The
sample was then crashed out with cold diethyl ether, centrifuged, and decanted to yield the
crude peptide. The peptide was dissolved in 50% MeCN:H,O and analyzed via RP-HPLC-MS
using a gradient of 20% MeCN:H,O over 15 min.

3.003 077,460
o =~ MeHN
4 N"™-COOH \)L D\’( \)Lou
2.00 (fragments to H
. M+H)* NH,
- \ ]& S1-05
1.00+ 24h
. 4h " \
2h ! ‘
. C i {
0.00- o-injection \
———T 77— T T
0.0 25 50 75 10.0 125 15.0
min
Figure SI-3. A) L-Cys after 24 h, B) 4 h, C) 2 h, and D) co-injection, gradient: 40-95% MeCN/H,0 + 1% HCOOH over

15 min.

® Franzén, H.; Grehn, L.; Ragnarsson, U. J. Chem. Soc., Chem. Commun. 1984, 0, 1699—1700.
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Table 1. Evaluation of cysteine epimerization.

1) 4-nitrophenyl NBoc
Boc chloroformate o X o
MeDbz then DIPEA/DMF H
Fmoc AWC -Gly-  ————— > N\)L
Wang 2) NHz, DMF, 1.5 h N Y NH
Trt NH, [
STrt
5a 6a-NH,

Chemical Formula: C41H;5N505S
Exact Mass: 719.3

Table 1, Entry 1: H,N-AWC-NH, (6a-NH,). 100 mg of peptide on resin (dry) was weighed out into
a 5 mL fritted reaction vial with an attached needle and rubber stopper. The resin was swelled in
CHClI, (500 puL — 4 mL) for 30 min. The MeDbz linker was activated by a previously established
protocol.?” Next, 500 uL of DMF was added and the reaction vial was closed off with a septum
(needle and stopper still attached at the bottom). A double balloon was made and filled with
ammonia. A hypodermic needle was attached to the balloon and inserted into the septum and
submerged into the DMF solution. The smallest (blue) gauge needle was placed into the septum
to allow for the slow exiting of gas. The ammonia gas was bubbled into DMF for 1.5 h. Then the
solvent was removed and collected. Additional rinsing was required to completely remove the
desired peptide from resin. CH.Cl, (3 x 1 mL) was used to rinse the resin, followed by MeCN (3 x
1 mL), and lastly CH,Cl, (3 x 1 mL). The washes were combined with the initial DMF solution,
blown down with air, subjected to 1:1 MeCN:H,O, frozen (LN,), and lyophilized to yield the
crude product. Purification was conducted after 3 cycles of lyophilization (until crude product
composition was a fluffy white solid). A silica column was used with a mobile phase eluent of
50-100% MeCN/Ethyl Acetate followed by 0-10% MeOH/CH,Cl,. The product was isolated,
concentrated under reduced pressure, and lyophilized to yield a fluffy white solid (11.56 mg,
54%). '"H NMR (499 MHz, DMSO-ds) & 8.37 (d, J = 8.2 Hz, 1H), 8.16 (s, 1H), 8.01 (d, J = 8.1 Hz,
1H), 7.64 (d, J=7.8 Hz, 1H), 7.45 (s, 1H), 7.39 — 7.18 (m, 19H), 7.16 (s, 1H), 4.64 (s, 1H), 4.32
(q, J=6.9 Hz, 1H), 3.26 (q, J= 6.9 Hz, 2H), 3.12 (dd, J=14.7, 4.1 Hz, 1H), 2.98 — 2.88 (m, 1H),
2.37 (d, J = 6.7 Hz, 2H), 1.60 (s, 9H), 1.02 (d, J = 6.9 Hz, 3H)."*C NMR (126 MHz, DMSO)
171.8,171.1,168.6, 144.7, 144.2, 129.5, 128.5, 127.2, 124.7, 124.5, 122.9, 122.8, 119.9, 116.7,
108.5, 83.9, 66.2, 52.2, 51.9, 50.6, 34.5, 31.2, 28.2, 27.8, 21.4.

110 a
100 =~ <
s
\ 90 T
I
80
1500 It
| 704
‘ \ 60
[ s0]
\ hi &
1000 | 40 ~ =
] | 30 ~
4 “ 20 @
1 “ 10 @ © o o « ] g g 55 § %
500 \ |2 & [ls8 87 & 83 || 88
1 | \ 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 160
1 ‘ “‘ miz
4 AN |
o~ I\ - - _— VA -
1 — —— ——
0.0 25 5.0 75 10.0 125 15.0

min
Figure Sl-4. Analytical Column PDA of purified peptide at 190 nm. Gradient: 40-95% MeCN/H,O + 1% HCOOH over
15 min. Retention time: 8.77 min.

7 Blanco-Canosa, J. B.; Dawson, P. E. Angew. Chem. Int. Ed. 2008, 47, 6851-6855.
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TIC(+)@1/250.00(+)@1/610.00(+)@1/

TIC

H-MeNbz-Gly

H-AWC-MeNbz-Gly

E A \ L PDA, 254 nm
0.004

L L R (s S I R R R AL R S B R R R B B
0.0 25 50 75 10.0 125 15.0

min
Figure SI-5. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 + 1% HCOOH
over 15 min.

MS Chromatogram(CAH-I1V-025_40-70-15m_C18_3.6.Icd ,
CAH-IV-051B 40-70-15m C18 3.6.lcd, CAH-IV-025 26 40-70-15m C18 3.6.Icd)

(x10,000)
397,142
800—
800—
400: D-Cys ‘
2004 oy, <ro% epmeTzaTGn | | |
O_OOE Co-Injection [\ -

6.0 6.5 70 75 8.0 85 9.0 ‘
min
Figure SI-6. A) D-Cys, B) L-Cys, and C) Co-injection, gradient: 40-70% MeCN/H.O + 1% HCOOH over 15 min.
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NH
1) 4-nitrophenyl chloroformate S
Boc in CH,Cl, o hr
fleDbz  then 0.5 M DIPEA/DMF N \)L
Fmoc -Gly- > \HJ\N Y N
RA ~ 2)BnNH, 1.5h NH. H o & H
Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) 2 \SH
5a 6a-NHBn

Chemical Formula: Cy4Hy9N505S
Exact Mass: 467.2

Table 1, Entry 2: H,N-AWC-NHBn (6a-NHBn). 20 mg of resin (5a) was weighed out into a 2
mL reactor vial and swelled in CH.Cl, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pL of BnNH, was added to the resin
and agitated for 1.5 h at ambient temperature. The solvent was then removed and immediately
subjected to 3 mL of TFA:TIPS:H,O (95:2.5:2.5) and agitated for 30 min. After this time, the
solvent was blown down with a constant stream of air, dissolved in 1:1 MeCN:H,0, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-050A_20-40-15m_C18-3.6.Icd ,
CAA-VII-050B_20-40-15m_C18-3.6.lcd , CAA-VII-050_coinject_20-40-15m_C18-3.6.lcd)

(x100,000)
468.00(+)@1/
{374,968
3.001
2.00
1 .OO—: \,.\ LTCyf, 16_/0 eplmrer'lzatlonm
. e’ e
. 4 \
ooodl— A/ M) Mo Co-Injection
————
7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5

min
Figure SI-7. A) L-Cys, B) D-Cys, and C) Co-injection, gradient: 20-40% MeCN/H.O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VII-050A-TFAcleavage_20-80-15m_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 5.00/609.00(+)@1* 5.00/831.00(+)@1* 5.00/

2.10321,508,378

1901

170—

1503

503 TIC
1,1D:§

0.70—: |

0.50- L‘ H-AWC-MeNbz-Gly
0.303 i Fmoc-AWC-MeNbz-Gly
0.10° N [‘uw_____mﬁ; . T————PDA;254nm
o1 0.0 2‘5 5I0 7!5 10.0 125 '!5 (]

i

Figure SI-8. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.

S9



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

NH
1) 4-nitrophenyl chloroformate )
Boc in CH,Cl, o w9
fleDbz  then 0.5 M DIPEA/DMF N \)J\
Fmoc—( AWC -Gly- > N Y N
RA~ 2) (5 equiv) BnNH,, MeCN, 1.5h H o ° H
Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) 2 NsH
5a 6a-NHBn

Chemical Formula: Cp;HygN503S
Exact Mass: 467.2

Table 1, Entry 3: H,N-AWC-NHBn (6a-NHBn). 20 mg of resin (5a) was weighed out into a 2
mL reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 yL MeCN was added to the resin
followed by 5 equiv BnNH, and agitated for 1.5 h at ambient temperature. The solvent was then
removed and immediately subjected to 0.5 mL of TFA:TIPS:H,0 (95:2.5:2.5). After this time, the
solvent was concentrated down, dissolved in 1:1 MeCN:H,0, frozen (LN,), and lyophilized to
yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added to the crude
peptide solid and agitated for 1 h. The solvent was blown down with a constant stream of air,
crashed out with cold diethyl ether, centrifuged, decanted and the solid was dissolved in 20%
MeCN:H.O (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-050_coinject_20-40-15m_C18-3.6.Icd ,
CAA-VII-050B_20-40-15m_C18-3.6.Icd , CAA-VII-060_20-40-15m_C18_3.6.Icd)

(x1,000)
13,707
3.004
1 Co-Injection
Z'W‘M o
1.004
] L-Cys, <1% epimerization
0.00
1A00__ 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
7.0 75 8.0 85 9.0 95 10.0

min

Figure SI-9. A) Co-injection and B) L-Cys, gradient: 20-40% MeCN/H,0 + 1% HCOOH over 15 min.

MS Chromatogram(CAA-VII-060_20-80-15m_C18_3.6.lcd)

(x10,000,000)
_ TIC(+)@1/249.00(+)@1* 5.00/609.00(+)@1* 5.00/831.00(+)@1* 5.00/
319,108,548
1,80—5
1.60:§
E TIC
1.40—;
120] |
1003
E |
0.803 [
060 |
3 ‘l H-AWC-MeNbz-Gly
0.403 T
3 | ‘ Fmoc-AWC-MeNbz-Gly ._‘J
0203 I PDA,254nm | T
3 I\
oo ]
B
0.0 25 50 75 10.0 125 15.0
min
Figure SI-10. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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NH
1) 4-nitrophenyl chloroformate S
Boc in CH,Cl, o M o
fleDbz  then 0.5 M DIPEA/DMF N\)J\
Fmoc -Gly- > \HLN NS
RA ~ 2)BuNH, 1.5h H o & H
SsH

Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) NH,

5a 6a-NHBu

Chemical Formula: C,1H31N;0;S
Exact Mass: 433.2

Table 1, Entry 4: H,N-AWC-NHBu (6a-NHBu). 20 mg of resin (5a) was weighed out into a 2
mL reactor vial and swelled in CH.Cl, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pL of BuNH, was added to the resin
and agitated for 1.5 h at ambient temperature. The solvent was then removed and immediately
subjected to 3 mL of TFA:TIPS:H,O (95:2.5:2.5) and agitated for 30 min. After this time, the
solvent was blown down with a constant stream of air, dissolved in 1:1 MeCN:H,0, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-057-47_coinject_20-40-15m_C18-3.7 Icd ,
CAA-VII-057-20-40-15m_C18-3.6_2.Icd , CAA-VII-047_20-40-15m_C18_3.6.Icd)
(x1,000)

76.246
5.00-

3.003
I N JLA_ |_Co-Injection

L-Cys, 8% epimerization

1.00F——————
5 6

T
7 8 9

min
Figure SlI-11. A) Co-injection and B) L-Cys, gradient: 20-40% MeCN/H,O + 1% HCOOH over 15 min.

MS Chromatogram(CAA-VII-047-TFAcleavage_20-80-15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 5.00/609.00(+)@1* 5.00/831.00(+)@1* 5.00/

1.20412,195,553

oA40—§ l
E ‘ | H-AWC-MeNbz-Gly
0.20] I Fmoc-AWC-MeNbz-Gly
] !
3 \
] ‘ { PDA, 254 nm
000~ A\
0_.0 T 2!5 T 5!0 T 7!5 T 10|.0I o 12|.5I T 15.0
min
Figure SI-12. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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1) 4-nitrophenyl chloroformate

Supporting Information

Boc in CH,Cl, o
MeDbz,  then 0.5 M DIPEA/DMF
Fmoc -Gly- -
RA~ 2) (5 equiv) BuNH,, DMF, 1.5 h

Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) NH,

5a

NH
=
M
\HJ\N N\_)LN/\/\
Ho0 : H
SsH

6a-NHBu

Chemical Formula: C,1H31N;0;S

Exact Mass: 433.2

Table 1, Entry 5: AWC-NHBu (6a-NHBu). 20 mg of resin (5a) was weighed out into a 2 mL
reactor vial and swelled in CH,Cl, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 10 equiv butylamine in 200 yL DMF was
added to the resin and agitated for 1.5 h at ambient temperature. The solvent was then removed
and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5). After this time, the solvent
was concentrated down, dissolved in 1:1 MeCN:H0, frozen (LN,), and lyophilized to yield the
crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added to the crude peptide solid
and agitated for 1 h. The solvent was blown down with a constant stream of air, crashed out
with cold diethyl ether, centrifuged, decanted and the solid was dissolved in 20% MeCN:H,O

(1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-057_64_coinjection_20-40-15m_C18-3.6.lcd ,

CAA-VII-064-20-40-15m C18-3.6.Icd)

(x10,000)
2.0020,601
1.00 A
4 J 1
1Co-Injection A J\‘i
4 ,* I / “ \ _\_'_/k
L-Cys, 10% epimerization ~ BN DR aN
0.00+ — Y
— T
7.0 75 8.0 gg 9.0 95 10.0
min

Figure SI-13. A) Co-injection and B) L-Cys, using a gradient of 20-40% MeCN/H,O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VII-064 TFAcleavage 20-80-15m C18-3.6.Ilcd)

(x10,000,000)

TIC(+)@1/249.00(+)@1* _3.00/609.00(+)@1* 3.00/831.00(+)@1* 3.00/
110,659,240
1.004
0.90] TIC
o.ao—f
0.70 ‘h‘ '
0.60] “‘
] [
0.50 1|
0.40—5 “.
E — o Nt — J— -
0.30 H-AWC-MeNbz-Gly
E Al
0.203
] ‘ . Fmoc-AWC-MeNbz-Gly
0103 - — —
] M PDA, 254 nm
0.00+—r——’
00 25 50 15 100 " 125 '15.0
min

Figure SI-14. Analytical Column PDA for determination of conversion.
over 15 min.
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RA~ 2)(5equiv) BuNH, MeCN,1.5h o,
Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) 2

NH
1) 4-nitrophenyl chloroformate S
Boc in CH,Cl, o M o
fleDbz  then 0.5 M DIPEA/DMF N\)J\
Fmoc -Gly- \HLH H H/\/\
o =
SsH

5a 6a-NHBu

Chemical Formula: C,1H31N;0;S
Exact Mass: 433.2

Table 1, Entry 6: AWC-NHBu (6a-NHBu). 20 mg of resin (5a) was weighed out into a 2 mL
reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 yL of MeCN and added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-057-47_coinject_20-40-15m_C18-3.7.Icd ,
CAA-VI1-057-20-40-15m_C18-3.6_2.Icd , CAA-VII-048_20-40-15m_C18_3.6.Icd)

(x100,000)
434.00(H)@1/
6.004618,836
4,00
2.00—f Co-Injection
3 “D-Cys
0_00_E S N vy —_L-Cys, (9% epimerization by PDA integration)
7 T LA | T T T T LI | 1 T LI 1 T | T T T | L L | L T
50 55 6.0 6.5 70 75 80 85
min
Figure SI-15. A) Co-injection, B) D-Cys, and C) L-Cys, using a gradient of 20-40% MeCN/H,0 + 1% HCOOH over 15
min.
MS Chromatogram(CAA-VII-048-TFAcleavage_20-80-15m_C18-3 6 Icd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 5.00/609.00(+)@1* 5.00/831.00(+)@1* 5.00/
1_30—;13,358,729
_ TIC
1.10—;
0.70—5 !
3 H-AWC-MeNbz-Gly
0303 . } -
E , Fmoc-AWC-MeNbz-Gly
0.107 ‘1 | u"‘
i J\_.PDA254nm J
'0'10:'"'I'"'l""I""I""I""
0.0 25 5.0 75 10.0 125 15.0
min
Figure SI-16. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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NH
1) 4-nitrophenyl chloroformate <
Boc in CH,Cl, o H o
fleDbz,  then 0.5 M DIPEA/DMF N \)L
Fmoc—(AWC )— -Gly- \)LN SN
RA ~ 2) (1.1 equiv) BuNH,, MeCN, 1.5 h H o ° H
SsH

Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) NH,
5a 6a-NHBu

Chemical Formula: Cy1H3,N503S
Exact Mass: 433.2

Table 1, Entry 7: AWC-NHBu (6a-NHBu). 20 mg of resin (5a) was weighed out into a 2 mL
reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 yL of MeCN and added to the resin
followed by 1.1 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-057-47 _coinject_20-40-15m_C18-3.7 Icd ,
CAA-VII-057-20-40-15m_C18-3.6_2.lcd ,
CAA-VII-051 TFAcleavage 20-40-15min C18-3.6.lcd)

|

) ~ Co-Injection
[T b-cys

(x10,000,000)
434.00(+)@1*_10.00/

-
Y

14,163,025

-
N

--
o

o
@

o
@

04

02
| \__L:Cys, <1% epimerization

25 7 'so 75 100 125 150
min
Figure SI-17. A) Co-injection, B) D-Cys, and C) L-Cys, gradient of 20-40% MeCN/H,O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VII-051_TFAcleavage_20-40-15min_C18-3.6.Icd)

Pttt Pt ot Rt

o
<)

o
<)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/609.00(+)@1* 10.00/
{i5714,659
1.403
1204
1003
0.804
E TIC
o.(sm_E | e P
0203 | 1 " H-AWC-MeNbz-Gly
0_00_5_/\/\/_/\‘/“ A N ’K PDA, 254 nm
o0 25 s 78 w0 125 150
min

Figure SI-18. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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Supporting Information

NH
1) 4-nitrophenyl chloroformate <,
Boc in CH,Cl, o M o
MeDb2,  then 0.5 M DIPEA/DMF N\)J\
Boc—( AWC -Gly- > \HL” ; H/\/\
o =

Wang 2) (5 equiv) BuNH,, MeCN, 1.5 h
Acm 3) TFA:TIPS:H,0 (95:2.5:2.5) NH, \SAcm
6b-NHBu

Chemical Formula: Cy4H3NgO,S
Exact Mass: 504.3

5b

Table 1, Entry 8: AWC(Acm)-NHBu (6b-NHBu). 20 mg of resin (5b) was weighed out into a 2
mL reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pL of MeCN and added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-100_20-45-95-15m_2.Icd , CAH-V-054B_20-45-95-15m.Icd ,
CAH-V-053B_54Bcoinjection_20-45-95-15m_2.Icd)

(x1,000,000)
505.00(+)@1/

6.00-96.491,069
4.003
2.00—; L-Cys, <1% epimerization
_; | D-Cys
0 00_: S s J\_ Colnjection |
7 T T T T | T T T T | T T T T ] T T T T ] T T T T ‘ T T T T
0.0 25 5.0 7.5 10.0 125 15.0
min

Figure SI-19. A) L-Cys, B) D-Cys, and C) co-injection gradient of 20-45-95% MeCN/H,O + 1% HCOOH over 15 min.

TIC(+)@1/250.00(+)@1/681.00(+)@1/820.00(+ @1/

6.00.16.223,602
5.00]
] TIC
4.00-
3.00 1
J.
2007 |." H-AWC{(Acm)-MeNbz-Gly
] [
1.00] f | H-AWC(Acm)-(p-NO,-CsH,-OCO)MeNbz-Gly
T
] [
g /| PDA, 254 nm
0.00}——~—/ \
0.0 25 T s0 75 7 T100 7 125 180
min

Figure SI-20. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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NH
1) 4-nitrophenyl chloroformate o A o
Boc in CH,Cl, H
MeDb2 then 0.5 M DIPEA/DMF N\)L
Fmoc—(AWC )—{ -Gly- \HI\H i H/\/\
o H
s

RA ~ 2) (5 equiv) BuNH,, MeCN, 1.5 h NH,

Mob 3) TFA:TIPS:H,0 (95:2.5:2.5) /\©\
5¢c 6¢c-NHBu OMe

Chemical Formula: CygH39N50,S
Exact Mass: 553.3

Table 1, Entry 9: AWC(Mob)-NHBu (6¢c-NHBu). 20 mg of resin (5¢) was weighed out into a 2
mL reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pyL of MeCN and added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-045coinject-30-15m_C18-3.6.1cd ,
CAA-VII-045A-30-15m_C18-3.6.Icd)

(x1,000)

4004338

3.00—3

2,00—3

"'O(FZMM/UL,‘_

0.004 L-Cys, <1% epimerization

7s 160 35 '1_5.0
min
Figure SI-021. A) Co-injection, B) L-Cys, using a gradient of 30% MeCN/H,0 + 1% HCOOH over 15 min, PDA: 254
nm.

MS Chromatogram(CAA-VI11-040B_TFAcleavage_20-80-15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 5.00/729.00(+)@1* 5.00/951.00(+)@1* 5.00/

23,428,928

2.00 TIC

ittt Nt A Attt o

1.00

” H-AWC(Mob)-MeNbz-Gly

\
| Fmoc-AWC(Mob)-MeNbz-Gly

(1
’ \ PDA, 254 nm
oo~ ANJL_ AN

oo 25 " s0o " 7s " w0 125 150
min
Figure SI-22. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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RA = 2) (5 equiv) BuNH,, MeCN, 1.5 h NH,
Bzl 3) TFA:TIPS:H,0 (95:2.5:2.5)

N 2 SN
H
5d 6d-NHBu/\©

Chemical Formula: CogH37N503S
Exact Mass: 523.3

Table 1, Entry 10: AWC(Bzl)-NHBu (6d-NHBu). 20 mg of resin (5d) was weighed out into a 2
mL reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pL of MeCN and added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-041A_30-15m_C18-3.6_2Icd , CAA-VII-041B_30-15m_C18-3.6_2lcd,
CAA-VII-041_coinjection_30-15m_C18-3.6_2 Icd)

NH
1) 4-nitrophenyl chloroformate o S o
foc ;: CHOZ??VI DIPEA/DMF H\)L
MeDbz en 0.
o H
s

(x1,000)

1.007 623 Co-Injection
] ._._;_/\—.__W—,—_.
4 D L
0,00—_
-1A00—-
2.00] L-Cys | <1% epimerization
T T T T T | ReT——— T T T [ T T T T [ T T T T T 1
7 8 9 10 " 12 13
min
Figure SI-23. A) Co-injection, B) D-Cys, and C) L-Cys, gradient of 30% MeCN/H,O + 1% HCOOH over 15 min, PDA:
254 nm.
MS Chromatogram(CAA-VII-041B_TFAcleavage_20-80-15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 5.00/699.00(+)@1* 5.00/921.00(+)@1* 5.00/
126,908,967

TIC

200 AN it A AN A A At

o ;\

H-AWC(BzI)-MeNbz-Gly
\
| \ Fmoc-AWC(Bzl)-MeNbz-Gly
‘W
\ N
0.00~—__ AL /
| S PDA, 254 nm
oo 25 7 "s0 45 7 7 Tado 7 Ta2s 150
min
Figure SI-24. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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NH
1) 4-nitrophenyl chloroformate o A o
Boc in CH,Cl, H
MeDbz then 0.5 M DIPEA/DMF N\)L
Fmoc—(AWC)—| -Gly- H)J\H . H/\/\
o H
SsH

RA 2) (5 equiv) BuNH,, MeCN, 1.5 h NH,
StBu 3) BuyP, TFE
4) TFA:TIPS:H,0 (95:2.5:2.5
5e ) 20 ( ) 6a-NHBu

Chemical Formula: C,1H3:N50,S
Exact Mass: 433.2

Table 1, Entry 11: AWC-NHBu (6a-NHBu). 20 mg of resin (5e) was weighed out into a 2 mL
reactor vial and swelled in CH,Cl, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 yL of MeCN was added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After quenching, the solvent was concentrated down, dissolved in 1:1 MeCN:H,0O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and stirred for 1 h to give the deprotected cystine peptide
(AWC(StBu)-NHBu, 6e-NHBu). The solvent was blown down with a constant stream of air,
crashed out with cold diethyl ether, centrifuged, decanted, and the solid was dissolved in 500 pL
TFE and stirred at ambient temperature with 5 equiv BusP for 2 h. After this time, the solvent
was concentrated under a constant stream of air, suspended in H,O, frozen (LN.;), and
lyophilized to yield the crude peptide. The peptide was dissolved in 20% MeCN:H,O (1% TFA)
and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-042_20-40-15m_C18-3.6_2.lcd ,
CAA-VII-057-47_coinject_20-40-15m_C18-3.7.Icd)

(x100,000)
434.00(+)@1/
495,857
4,004
3.004
2.004
100‘ L-Cys, <1% epimerization
000—: D L Co-Injection
LA S A SR ALY AL AL N
6.0 65 7.0 75 80 85
min

Figure SI-25. A) L-Cys and B) Co-injection, gradient of 20-40% MeCN/H,O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VI1-042_TFAcleavage_20-80-15m_C18-3.6.lcd)
(x10,000,000)
TIC(H)@1/249.00(+)@1* _5.00/697.00(+)@1* 5.00/919.00(+)@1* 5.00/

322,948,930
2.10=

1.00- TIC

1 ,7&: WWWWWMWWWWWWWWWM

1.50-
130°
1.10-

0.90- ‘

070 ‘ H-AWC(StBu)-MeNbz-Gly
050 ———— ‘ - - -
0o | . Fmoc-AWC(StBu)-MeNbz-Gly
PDA, 254 nm

0.10- A

A
N

-0.10=

T T T — — — T T — T —
0.0 25 5.0 7.5 10.0 125 15.0
min

Figure SI-26. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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NH

1) 4-nitrophenyl chloroformate o A o

Boc in CH,Cl, H
MeDbz, then 0.5 M DIPEA/DMF N\)L
Fmoc—(AWC )— -Gly- - N . H/\/\
RA~ 2)(5equiv) BUNH, MeCN,1.5h Ny, o i
Bu 3) TFA:TIPS:H,0 (95:2.5:2.5) StBu
5f 6f-NHBu

Chemical Formula: Cy5H39N50,S
Exact Mass: 489.3

Table 1, Entry 12: AWC(iBu)-NHBu (6f-NHBu). 20 mg of resin (5f) was weighed out into a 2
mL reactor vial and swelled in CH.Cl, for 15 min. After this time the solvent was removed and
the resin was subjected to activation conditions. Then 200 pL of MeCN and added to the resin
followed by 5 equiv butylamine. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-073_75_coinjection_20-40-15m_C18-3.6.Icd ,
CAA-VII-075 20-40-15m C18-3.6.lcd , CAA-VII-073 20-40-15m C18-3.6.Icd)
(x1,000,000)

490.00(+)@1/
1,563,418 ‘
1.00+ /
Co-Injection
D-Cys B [ ]
0.0 L-Cys, <1% epimerization /
——T 77T T T T T
12.0 125 13.0 135 14.0 145 15.0
min

Figure SI-27. A) Co-injection, B) D-Cys, and C) L-Cys, gradient of 20-40% MeCN/H,O over 15 min.
MS Chromatogram(CAA-VII-073 TFAcleavage 20-80-15m C18-3.6.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 3.00/665.00(+)@1* 3.00/887.00(+)@1* 3.00/
15,053,430
1.4
1203 TIC
1,003 ﬁ\
‘i [
0.803 | \
||
0.604 \ H-MeNbz-Gly
Mg | H-AWC(tBu)-MeNbz-Gly
3 { ‘
020 I Fmoc-AWC(tBu)-MeNbz-Gly
E |
E ‘t PDA, 254 nm
0.00F—
0‘0....2{5....5{0....7!5....10,0....121.5....15-0
min

Figure SI-28. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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NH
1) 4-nitrophenyl chloroformate =
Boc in CH,Cl, o M
fleDb2z  then 0.5 M DIPEA/DMF N\)J\
Fmoc -Gly- > \HLN Y OMe
RA ' 2) (0.7 equiv) KOfBu, MeOH, 1.5h  \., H o ¢
Trt 3) TFA:TIPS:H,0 (95:2.5:2.5) 2 NsH
5a 6a-OMe

Chemical Formula: C;gH»4,N;0,S
Exact Mass: 392.2

Table 1, Entry 13: AWC-OMe (6a-OMe). 20 mg of resin (5a) was weighed out into a 2 mL
reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 0.7 equiv KOBu was dissolved in 200 pL of
MeOH and added to the resin. The resin was agitated for 1.5 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,),
and lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added
to the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-043_20-20-95-15m_C8.Icd , CAA-VII-051_20-20-95-15m_C8.Icd)

(x100,000)
393.00()@1/
716,774
6.00
4003
2004 |
L-Cys, 42% epimerization
0_00_5 L-Cys reference
40 45 " so " ss 60 65
min

Figure SI-29. A) L-Cys after KOiBu treatment and B) L-Cys reference, using a gradient of 20-20(12 min)-95%(3 min)
MeCN/H,0 + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VI1-043-TFAcleavage_20-80-15m_C18-3.6.1cd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* _5.00/609.00(+)@1* 5.00/831.00(+)@1* 5.00/
1.207125531,071
TIC
0.80
0.60
0.407
E H-AWC-MeNbz-Gly
0.20 \
. . i — e Fmoc-AWC-MeNbz-Gly
E T‘ I PDA, 254 nm
0700_5__/\_) \ Je A oo N
= e o e I
min
Figure SI-30. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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NH
1) 4-nitrophenyl chloroformate =
in CH,Cl, 0 o

Boc H
MeDbz,  then 0.5 M DIPEA/DMF N\)J\
Boc AWC -Gly- > u OMe
™t

RA ~ 2) (5 equiv) DIPEA, MeOH, 3 h i

3) TFA:TIPS:H,0 (95:2.5:2.5) NH, O Ngn

59 6a-OMe

Chemical Formula: CygH,4N,0,S
Exact Mass: 392.2

Table 1, Entry 14: AWC-OMe (6a-OMe). 20 mg of resin (5g) was weighed out into a 2 mL
reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 yL of MeOH was added to the resin
followed by 5 equiv DIEA. The resin was agitated for 3 h at ambient temperature. The solvent
was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5). After this
time, the solvent was concentrated down, dissolved in 1:1 MeCN:H,O, frozen (LN,), and
lyophilized to yield the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added to
the crude peptide solid and agitated for 1 h. The solvent was blown down with a constant
stream of air, crashed out with cold diethyl ether, centrifuged, decanted and the solid was
dissolved in 20% MeCN:H,0 (1% TFA) and analyzed via RP-HPLC-MS.
MS Chromatogram(CAA-VII-043_20-20-95-15m_C8.Icd ,

CAA-VIII-053A_20-20-95-15min_C18-3.6.Icd)
(x100,000)

393.00()@1/
484,657
4.00
3.00
2.004
1.007 Co-Injection
mrN A A " | A
0 ] L-Cys, <1% epimerization
. T T T T T T | L — LI R . L —
0.0 25 50 75 10.0

min
Figure SI-31. Gradient of 20-20(12 min)-95%(3 min) MeCN:H,O + 1% HCOOH over 15 min.®
MS Chromatogram(CAA-VIII-053A_TFAcleavage_20-40-15min_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/609.00(+)@1* 10.00/
111,961,568
1.003
0,30-5
E TIC
0.603 ,
0403
020 l J\l H-AWC-MeNbz-Gly
E HJ‘ PDA, 254 nm
000_;_/\.\} LJ\J\.____.A_._.._._)\._
o0 25  so 75 w00 125 '1_5.0
min
Figure SI-32. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.

® The L-Cys substrate has a delayed elution in the assay, but since no second peak is observed we reported no detectable
epimerization.
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NH
1) 4-nitrophenyl chloroformate o = o
Boc in CH,Cl, H
MeDb2,  then 0.5 M DIPEA/DMF N\)J\
Boc—( AWC -Gly- en 05 > u Y OMe
Tt “BAY 2) MeOH, NayHPO, (oq, 15 h NH, 0 gy
3) TFA:TIPS:H,0 (95:2.5:2.5)
59 6a-OMe

Chemical Formula: CygH,4N,0,S
Exact Mass: 392.2

Table 1, Entry 15: AWC-OMe (6a-OMe). 20 mg of resin (5g) was weighed out into a 2 mL
reactor vial and swelled in CH.ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 yL of MeOH was added to the resin
along with 200 pL of Na,HPO,/NaH,PO, buffer at pH = 8. The resin was agitated for 1.5 h at
ambient temperature. The solvent was then removed and immediately subjected to 0.5 mL of
TFA:TIPS:H,O (95:2.5:2.5). After this time, the solvent was frozen (LN,), and lyophilized to yield
the crude peptide. Then 2 mL of TFA:TIPS:H,O (95:2.5:2.5) was added to the crude peptide
solid and agitated for 1 h. The solvent was blown down with a constant stream of air, crashed
out with cold diethyl ether, centrifuged, decanted and the solid was dissolved in 20% MeCN:H,O
(1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-043_20-20-95-15m_C8_4.lcd ,
CAA-VII-065 20-20-95 15m C8 2.Icd)
(x100,000)
393.00(+)@1/

4.00]4058

3.00]

2.00]
1.004 U‘ﬂ Co-Injection
1 %
— [ T [ " L L A
9 10

] s, <1% epimerization
0.00 23 P

|__
e e
5 6 7 8 _
min
Figure SI-33. Gradient of 20-20(12 min)-95%(3 min) MeCN:H,O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VII-065 TFAcleavage 20-80-15m C18 3.6.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* _2.00/609.00(+)@1* _2.00/

1.3013,150,838
1.103
E TIC
0.90
oww WWW’WWN
o.so—i
: |
0.303 \—
E ﬁ H-AWC-MeNbz-Gly
E 1
E I
0'10_5 ||l ’I l”. PDA, 254 nm
_LA——}\\/\/\—’ WJW
-0.109 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 v v v v
0.0 25 5.0 75 10.0 125 15.0
min
Figure SI-34. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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NH
1) 4-nitrophenyl chloroformate <
in CH,Cl, o hn @
MeDbz then 0.5 M DIPEA/DMF N\)L
Boc AWC -Gly- : ” Y OH
RA = 2) (5 equiv) DIPEA H
H,O/MeCN (1:1), 1.5 h NH, o NsH
3) TFA:TIPS:H,0 (95:2.5:2.5)
59 6a-OH

Chemical Formula: C4;H,,N;,0,S
Exact Mass: 378.1

Table 1, Entry 16: AWC-OH (6a-OH). 20 mg of resin (5g) was weighed out into a 2 mL reactor

vial and swelled in CH.ClI, for 15 min. After

this time the solvent was removed and the resin was

subjected to activation conditions. Then 200 pL of (1:1) H,O/MeCN was added to the resin
followed by 5 equiv DIEA. The resin was agitated for 1.5 h at ambient temperature. The solvent
was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5). After this
time, the solvent was frozen (LN,), and lyophilized to yield the crude peptide. Then 2 mL of

TFA:TIPS:H,O (95:2.5:2.5) was added to
solvent was blown down with a constant

the crude peptide solid and agitated for 1 h. The
stream of air, crashed out with cold diethyl ether,

centrifuged, decanted and the solid was dissolved in 20% MeCN:H,O (1% TFA) and analyzed

via RP-HPLC-MS.

MS Chromatogram(CAA-VIII-016_VII-59-coinjection_20-15m_C18-3.6.lcd ,
CAA-VII-059_20-15min_C18-3.6.Icd)

(x100,000)

379.00(+)@1* 10.00/

8.0

6.0

40

20

0.0

Co-Injection with D-Cys

Figure SI-35. A) Co-injection and B) L-Cys,

T —— T
5 6 7 8
min

Gradient of 20% MeCN:H>0 + 1% HCOOH over 15 min.

MS Chromatogram(CAA-VII-059 TFAcleavage 20-80-15m C18-3.7.Icd)

(x10,000,000)

TIC(+)@1/249.00(+)@1/609.00(+)@1/

112,992,876

08*\MN\AK~WWMWWW

TIC

0.60—; “ |
0,40—§ j “‘
0.204 t‘ :l }ﬂ\ H-AWC-MeNbz-Gly
; ||
3 W | PDA, 254 nm
] A | ’
000_5 [\J Y U\«_/\J
0.0 o I 2!5 C C 5{0 7!5 C C 1(;.0 I o 12|,5 . I 1_5.0
min

Figure SI-36. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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1) 4-nitrophenyl chloroformate

Boc in CH,Cl, o H [o]
fleDbz,  then 0.5 M DIPEA/DMF N\)L
Boc—(AWC ) -Gly- - \)L” -~ “OH
RA = 2) (5 equiv) DIPEA H
Trt H,O/MeCN (1:1), 18 h NH, 0 Ngy
3) TFA:TIPS:H,0 (95:2.5:2.5)
59 6a-OH

Chemical Formula: C4;H,,N;,0,S
Exact Mass: 378.1

Table 1, Entry SI-01: AWC-OH (6a-OH). 20 mg of resin (5g) was weighed out into a 2 mL
reactor vial and swelled in CH,ClI, for 15 min. After this time the solvent was removed and the
resin was subjected to activation conditions. Then 200 pL of (1:1) HoO/MeCN was added to the
resin followed by 5 equiv DIEA. The resin was agitated for 18 h at ambient temperature. The
solvent was then removed and immediately subjected to 0.5 mL of TFA:TIPS:H,O (95:2.5:2.5).
After this time, the solvent was frozen (LN,), and lyophilized to yield the crude peptide. Then 2
mL of TFA:TIPS:H,O (95:2.5:2.5) was added to the crude peptide solid and agitated for 1 h. The
solvent was blown down with a constant stream of air, crashed out with cold diethyl ether,
centrifuged, decanted and the solid was dissolved in 20% MeCN:H,O (1% TFA) and analyzed
via RP-HPLC-MS.

MS Chromatogram(CAA-VIII-016_VII-59-coinjection_20-15m_C18-3.6.lcd ,
CAA-VIII-054C20-15min_C18-3 6 Icd)

(x100,000)
379.00(+)@1* 0.50/

291,401

2.00]

1.00]
] H\ A Co-Injection

0.0 S—————— ‘LA' D' bt LCys S%Ieplmenzatlon
0.0 25 50 75

min
Figure SI-37. A) Co-injection and B) L-Cys, Gradient of 20% MeCN:H,O + 1% HCOOH over 15 min.
MS Chromatogram(CAA-VIII-054C-TFAcleavage-20-40-15min_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/609.00(+)@1* 10.00/653.00(+)@1* 10.00/

17,482,946

1.00- TIC
N Py |‘ N PR O ™ A ot gl Ak An ' Archid

H-AWC-MeNbz-G-NH, _|

A S ——— S —— —
l I “H-AW(N"®COOH)C-MeNbz-G-NH,
I A PDA, 254 nm
0004—m7mMm ~—~AJ A" A~ J A
0.0 T 2!5 T 5I.0 T 7!5 T 16.0 T 12I.5 o 15.0
min

Figure SI-38. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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Scheme 2. Synthesis of a-Conotoxin Iml.

1) activation
SAcm SAcm 2) NH3;, DMF SAcm SAcm
MeDbz 15h

| |
Boc—(GCCSDPRCAWRC, -Gly- | ———»  H—GCCSDPRCAWRC —NH,
R

A" 3) TFA:TIPS:H,0
STrt , STrt (95:2.5:2.5) SH s SH

(25% vyield, 3 steps) .
Chemical Formula: CsgHgoN5,017S,
Exact Mass: 1496.6
Molecular Weight: 1497.8

100 mg (24 pmol) of peptide 7 was weighed out into a 5 mL fritted peptide vial and swelled in
CH.CI, for 15 min. The solvent was removed and the peptide was activated (See MeDbz
activation). Next, 500 yL of DMF was added and the reaction vial was closed off with a septum
(needle and stopper still attached at the bottom). A double balloon was made and filled with
ammonia. A hypodermic needle was attached to the balloon and inserted into the septum and
submerged into the DMF solution. The smallest (blue) gauge needle was placed into the septum
to allow for the slow exiting of gas. The ammonia gas was bubbled into DMF for 1.5 h. Then the
solvent was removed and collected. Additional rinsing was required to completely remove the
desired peptide from resin. CH,Cl, (3 x 1 mL) was used to rinse the resin, followed by MeCN (3
x 1 mL), and lastly CH.Cl, (3 x 1 mL). The washes were combined with the initial DMF solution,
blown down with air, subjected to 1:1 MeCN:H,O, frozen (LN,), and lyophilized to yield the
crude product (70% crude yield, 86% HPLC purity). The crude peptide was then fully
deprotected using TFA:TIPS:H,O (95:2.5:2.5) for 1.5 h. The solvent was blown down, crashed
out with cold diethyl ether, centrifuged, and the ether was decanted off to yield the crude fully
deprotected peptide. The solid was dissolved in 1:1 MeCN:H,0, frozen (LN,), and lyophilized.
The peptide was purified by RP-HPLC-MS to yield the reduced peptide in 25% yield (8.9 mg).

MS Chromatogram(CAA-VII-080 crude 5-30-15m C18-3.7.Icd)
(x10,000,000)
TIC(+)@1/750.00(+)@1* 5.00/500.00(+)@1* 5.00/
138,091,314

0.0 25 50 75 10.0 125 15.0
min
D
w
1000000
o
> © 3 0 < N O ® v
3 BE 58 T 3§ 82 &35¢8
A A RN SR AR R LA SRS AN IS IR IR A SR
200 300 500 600 800 900 1100 1300 1500

m/z

Figure SI-39. Analytical Column PDA of crude peptide 8, gradient of 5-30% MeCN/H.O + 1% HCOQOH over 15 min.

S25



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

MS Chromatogram(CAA-VII-080_pure-5-40-15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/500.00(+)@1/749.00(+)@1/

122,451,006
2.00+

:.

[M+H] = 749 m/z

| [(M+2H)/2] = 500 m/z

0.00+ A, 254 nm

0.0 25 5.0 75 10.0 12.5 15.0
min
600000 g q
& *
500000~ 200004
400000 ]
300000-; ©
10000-] R
200000+~ e}
B ] 0 2o 0 o S~ ©
1000004 o a ¥ 2 408 T N 98 3 S Y & N L 2w » Q8 ¢ q& bW <
75} @ 2~ NS +r N OF T © © ® ©® 5 D 2 TN o ¥ <© ~
CPENTED: RO A - e S S S — DO, - 1 S R ¥ At Lts i N
300 500 700 900 1100 1300 1500 1700 300 500 700 900 1100 1300 1500 1700
m/z m/z

Figure SI-40. Analytical Column PDA of pure peptide 8, gradient of 5-40% MeCN/H,O + 1% HCOOH over 15 min.
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SAcm SAcm SAcm SAcm
1% DMSO
H—(GCCSDPRCAWRC )-NH, ————— > | H—-{GCCSDPRCAWRC }-NH,
Na,HPO,/NaH,PO,
SH SH T pH=8 & §——s
8
Chemical Formula: CsgHgoN2,017S, Chemical Formula: CsgHggN2,017S,
Exact Mass: 1496.6 Exact Mass: 1494.6
Molecular Weight: 1497.8 Molecular Weight: 1495.7

8.6 mg (5.7 umol) of 8 was dissolved in 6 mL Na,HPO,/NaH,PO, buffer (that was previously
adjusted to pH 8 with 5 M NaOH). Then 60 pyL of DMSO was added to the mixture and allowed
to stir overnight at ambient temperature. After complete consumption of starting material, which
was monitored by RP-HPLC-MS, peptide 9 was further oxidized (see next scheme) without
removal from this reaction mixture.

MS Chromatogram(CAA-VII-035_1SS_5-20-15m_C18-3.6_10uL1.lcd)

(x10,000,000)
TIC(+)@1/749.00(+)@1/499.00(+)@1/

126,290,184

2,00+

1.00-

. \ [(M+2H)72]" = 499 m/z 0/‘] \

‘m_/_ VN PDA, 254 nm i\

0.00]
P e e " PYL I Sy s s
min
1] 5? 70000-; ¥
60000+ by
50000+
1000000+ 40000-
30000-
] g § © o™ ~ © 20000 g{: © @© «Q § o
o o ¥ o o ~ o 2 & 88 K¢8 10000~ - 0 va\lmoggw S 975
g\gl l“%\ \‘klgwg \§|“: |'N_s\_‘\ Q|§§| “I\‘«’_gél%a\ (flll x\mglg\e?:x \:2 |g‘i\“£
200 300 500 700 900 1100 1200 1400 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z m/z
Figure SlI-41. Analytical Column PDA of crude peptide 9 at 254 nm, gradient of 5-20% MeCN/H,O + 1% HCOOH
over 15 min.
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SAcm SAcm . S S
2
H—GCCSDPRCAWRC )—-NH, —— > H—GCCSDPRCAWRC )—NH,
MeOH/H,0
§—S §——S
Chemical Formula: C5gHggN»,0178;  (52% yield, Chemical Formula: Cs5,H7gN»045S,
Exact Mass: 1494.6 2 steps) Exact Mass: 1350.5
Molecular Weight: 1495.7 Molecular Weight: 1351.6
9 10

The solution of peptide 9, in the previously mentioned buffer, was subjected to 8 equiv iodine in
a solution of (4:1) MeOH:H.O (the MeOH/H,O mixture was added until the iodine was
completely dissolved). The removal of Acm and final folding was monitored by RP-HPLC-MS.
After complete consumption of starting material, the mixture was quenched with ascorbic acid.
The solid ascorbic acid was added portion-wise until the red solution turned clear. The mixture
was then frozen (LN,), and lyophilized to yield the crude peptide 10. The peptide was purified
using RP-HPLC-MS to yield the pure peptide in 52% yield (4.2 mg).

MS Chromatogram(CAA-VII-035_2SS_5-20-15m_C18-3.6_2.Icd ,
CAA-VII-035_1SS_5-20-T5m_C18-3.6_10uL1.Icd)

(x10,000)
{12,384
1.00
a-Iml 10
0.00+
-——F—— 7+
50 75 10.0 125 15.0
min

Figure SlI-42. Analytical Column PDA illustrating the final folding step of a-conotoxin Iml, gradient of 5-20%
MeCN/H,0 + 1% HCOOH over 15 min.

MS Chromatogram(CAA-VII-035_2SS_5-20-15m_C18-3.6_2 lcd)

mAU
] PDA Ch1 254nm 4nm)|
300
200
] a-Iml 10
1OO:M/_VVA_,_M,/\/\N\~_——~’AA—/L
o]
T T T T
50 75 10.0 125 15.0
min
] gé N~ <
] & 3
100000-]
O @
e g 88
1 © 3 23 © e o «| ] @
< © 5 < ~ o 5 )
| ® |5 B gegseengs |8 % sle |8 ] 283
| -Al L el © 8 32 S e .Ln?l \‘J.‘Mu“‘.’ J‘J‘TH\ m’ﬁ]\ nmn‘uuh m\‘wh Ul . \.I\L ‘H!mn”n

ey T T T i T T U T 7 T
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z

m/z

Figure SI-43. Analytical Column PDA of pure peptide 10, gradient of 5-20% MeCN/H,0 + 1% HCOOH over 15 min.
Retention time: 13.84 min.
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MS Chromatogram(a-conolml 5-40-15m C18-3.6.lcd , 35 final a-conolml coinjection 5-40-15m C18-3.6.lcd)
(x100,000)

221,449

~— Cc;injectlon of synthetic and commercial sample

S

0.00+

1.004 - _ \_ - )

- - * * I - © - I * + * ' 1
12 13
min

c,,_
o
2
=

Figure SlI-44. A) Analytical Column PDA of commercial a-conotoxin Iml at 254 nm, B) co-injection of synthetic
(solution-phase folding) and commercial sample, gradient of 5-40% MeCN/H>O + 1% HCOOH over 15 min.

On-resin folding then activation/cleavage of a-conotoxin Imi

1) I, CH,Cl,
2) activation
SAcm SAcm 3) NH;, DMF [ [

MeDb2 2h
Boc—GCCSDPRCAWRC -Gly- | ——— > H—GCCSDPRCAWRC —NH,
Resin’ 4) TFA:TIPS:H,0
STrt STrt (95:2.5:2.5) s s
7 10
(43% vyield, 4 steps)

80.0 mg (19.2 umol) of 7 was swelled in DMF for 30 min. Then 2.0 mL solution of I, (5 equiv,
40.6 mg) in CH.Cl, was added to the resin and allowed to agitate for 90 min at ambient
temperature. Next, the reaction mixture was filtered and the resin was washed thoroughly with
CHxCI, (10 x 1 mL) and DMF (10 x 1 mL). The peptide was activated (See MeDbz activation).
Then, 500 yL of DMF was added and the reaction vial was closed off with a septum (needle and
stopper still attached at the bottom). A double balloon was made and filled with ammonia. A
hypodermic needle was attached to the balloon and inserted into the septum and submerged
into the DMF solution. The smallest (blue) gauge needle was placed into the septum to allow for
the slow exiting of gas. The ammonia gas was bubbled into DMF for 2.0 h. Then the solvent
was removed and collected. Additional rinsing was required to completely remove the desired
peptide from resin. CH.Cl, (3 x 1 mL) was used to rinse the resin, followed by MeCN (3 x 1 mL),
and lastly CH.Cl> (3 x 1 mL). The washes were combined with the initial DMF solution, blown
down with air, subjected to 1:1 MeCN:H;0, frozen (LN,), and lyophilized. The resulting crude
peptide was then fully deprotected using TFA:TIPS:H,O (95:2.5:2.5) for 2.0 h. The solvent was
blown down, crashed out with cold diethyl ether, centrifuged, and the ether was decanted off to
yield the crude fully deprotected peptide 10. The solid was dissolved in 1:1 MeCN:H.0, frozen
(LN2), and lyophilized. The peptide was purified by RP-HPLC-MS to afford a mixture of
conotoxins foldamers in 43% yield (11.2 mg).
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MS Chromatogram(TDK-VII-017_AC-5_40_15min-Phenom-Purified sample_P4-T2.Icd)
(x100,000,000)
TIC(+)@1/451.00(+)@1* 20.00/677.00(+)@1* 20.00/

1486,889,992 \
- 4
] |
4.00+ {
3.00 \
T | |
2.00+] ‘
] . TIC
1- -~ hand p —
E [(M+2)/2]
] AN PDA, 254 nm
0.00
— 7T T
0.0 25 50 75 10.0 125 15.0
min
£y 400000 5
Scan (+) ] Scan ()
10000000+ 300000 °
E v
o«
~ 200000 T
i ~ E ~
3
100000 o
~ @ < ~wn % ool ln‘cg o M - ﬁ - ™ o ?_’) o
300 500 700 900 1100 1300 1500 1700 300 500 700 900 1100 1300 1500 1700
m/z m/z

Figure SI-45. Analytical Column PDA of pure peptide 10 at 254 nm, gradient of 5-40% MeCN/H,O + 1% HCOOH
over 15 min. Retention time: 9.08 min.

MS Chromatogram(a-conolml_5-40-15m_C18-3.6.Icd , TDK-VII-017_Co injection_AC-5-40-30min-C18-T3.lcd ,
TDK-VII-017 AC-5 40 15min-Phenom-Purified sample P4-T2.Icd)

(x10,000)
8.00.386.670
6.003
3 Commercial sample
4.003 a-conotoxin Iml
2,003
0,00 : ———
i — N Synthetic sal,npl? (on-resin folding)
75 10.0 125 15.0
min

Figure SI-46. A) Analytical Column PDA of commercial a-conotoxin Iml at 254 nm, B) co-injection, C) synthetic
sample, gradient of 5-40% MeCN/H>O + 1% HCOOH over 15 min.
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Table 2. On-Resin C-Terminal Ligation.

1) 4-nitrophenyl
Boc chloroformate

Supporting Information

~ NBoc SH

fleDB2  then DIPEA/DMF
Boc Gly

12 DIPEA (11 equiv)

o 0
- H
Rink.  2) H-Cys-OH-HCI (10 equiv) \HJ\N N\_)J\N/['ro“
i H
o °© )

(5:1) DMF:H,0, 4 h

H
NHBoc
14a

Chemical Formula: C3yH;3N504S
Exact Mass: 649.3

Table 2, Entry 1: 20 mg of 12 was weighed out into a 2 mL reaction vial and swelled in 500 pL
CH.CI, for 30 min. After swelling the solvent was removed and the linker was activated. 10
equiv of H-Cys-OH+<HCI was dissolved in 500 yL DMF and 100 yL H,O in a separate vial and
added to the swelled resin. Then 11 equiv of freshly distilled DIEA was added and the reaction
vial was agitated at ambient temperature for 4 h. The solvent was removed from the vial and
quenched in (1% TFA) 20% MeCN/H.O. The resin was further rinsed with CH.Cl, (3 x 1 mL)
and combined with the initial solvent. The volatile solvent was blown down and the remaining
solution was frozen in liquid nitrogen, and lyophilized to yield the crude peptide 14a.

(x10,000,000)

MS Chromatogram(CAH-V-097_40-95-95-15m_C18.Icd)

TIC(+)@1/650.00(+)@1* 10.00/737.00(+)@1* 10.00/547.00(+)@1* 10.00/

1.2

1.0

0.8l

0.6

0.4

13,254,949

200

¥
©

100000

o
(=3
™)

1128
1198
1374

1
T T T
1100 1200 1300

miz

[. " TIC

“ Boc-AW(Boc)A-OH

0.2

0.0

N TT IS AT (PP TR (T P v N wH PPN OO

|
|
[Boc-A W(Boc)AC(Cys-OH)-OH
- i

PDA, 254 nm

©
o

75 10.0 125 15.0
min

Figure SI-47. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95-95% MeCN/H,O + 1% HCOOH.
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TIC(+)@1/249.00(+)@1/577.00(+)@1/

12,851,914

2.00]
1 | I TIC
1.001
| H-MeNbz-G-NH;
| H-AWA-MeNbz-G-NH:

i l A PDA, 254 nm
0.00+

0.0 25 5.0 75 10.0 12.5 15.0
min
Figure SI-48. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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1) 4-nitrophenyl
Boc chloroformate ~ \Boc SH

MeDb2 then DIPEA/DMF [o] (o]
Boc Gly - ﬂ\)LN OEt
H H
(o] = o

-Gly-
Rink 2) H-Cys-OH-HCI (10 equiv) \)LN
DIPEA (11 equiv,

12 DMF,4(I1 ) NHBoc

14b

Chemical Formula: C5,H,;7N50,S
Exact Mass: 677.3

Table 2, Entry 2: 20 mg of 12 was weighed out into a 2 mL reaction vial and swelled in 500 yL
CHxCl, for 30 min. After swelling the solvent was removed and the linker was activated. 10 equiv
of H-Cys-OEt*HCI was dissolved in 500 yL DMF and added to the swelled resin. Then 11 equiv
of freshly distilled DIEA was added and the reaction vial was agitated at ambient temperature
for 4 h. The solvent was removed from the vial and quenched in (1% TFA) 20% MeCN/H,O. The
resin was further rinsed with CH.Cl; (3 x 1 mL) and combined with the initial solvent. The
volatile solvent was blown down and the remaining solution was frozen in liquid nitrogen, and
lyophilized to yield the crude peptide 14b.

MS Chromatogram(CAH-VI-029_31_40-95-95-15m_C18_3.6.Icd)
(x10,000,000)
TIC(+)@1/678.00(+)@1* 20.00/793.00(+)@1* 20.00/547.00(+)@1* 20.00/

21,945,593

11(5 N N TIC
o.gct% '1 _ /_,W_J

»

0.703 it
= )
E |
0,504 “ I 1 Boc-AW(Boc)A-OH
3 1 n
_; ( I
0.303 | }| “ “1 o Boc-AW(Boc)AC(Cys-OEt)-OEt
3 1
0.103 V1 \ \/_/‘ \
3 A N A S PDA, 254 nm
o0y -
0.0 25 5.0 75 10.0 125 15.0
min
60000- 9
b3
50000-
40000-
30000-
20000-
100002 ™ 2 g © 0 M N~ ) 0 <
HA B o o L e 2988 oo ¥ I o
P ~ X © O N © O - o [s] w
ll\ v!lel 1 Iw \mq’l‘_ \‘_FIF I‘_llrl‘_
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z

Figure SI-49. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95-95% MeCN/H,O + 1% HCOOH.
Retention time: 9.00 min.
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MS Chromatogram(CAH-VI-029_TFAcleavage_20-80-15m_C18.1cd)

(x1,000,000)
TIC(+)@1/249.00(+)@1* 2.00/577.00(+)@1* 2.00/
2,797,771
2.00
J TIC
1.00
) H-MeNbz-G-NH,
1 R ) H-AWA-MeNbz-G-NH,
0.00- /\ \ n NN . A A PDA, 254 nm
- - - - 1 - - r r 1 T T T T _ T T r T 1

0.0 25 50 75 10.0 12.5 15.0

min
Figure SI-50. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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1) 4-nitrophenyl
) &-nitropheny! NBoc

Boc chloroformate . SH
MeDbz then DIPEA/DMF o o
Rink~  2) H-Cys-NH, (10 equiv) N N Sh NH;
12 DIPEA (11 equiv) H H
DMF, 4 h NHBoc o o)
14c

Chemical Formula: C3yH;4NgOgS
Exact Mass: 648.3

Table 2, Entry 3: 20 mg of 12 was weighed out into a 2 mL reaction vial and swelled in 500 yL
CH.CI, for 30 min. After swelling the solvent was removed and the linker was activated. 10
equiv of H-Cys-NH,*TFA was dissolved in 500 yL DMF and added to the swelled resin. Then 11
equiv of freshly distiled DIEA was added and the reaction vial was agitated at ambient
temperature for 4 h. The solvent was removed from the vial and quenched in (1% TFA) 20%
MeCN/H.0. The resin was further rinsed with CH.Cl, (3 x 1 mL) and combined with the initial
solvent. The volatile solvent was blown down and the remaining solution was frozen in liquid
nitrogen, and lyophilized to yield the crude peptide 14c.
MS Chromatogram(CAH-VI-028_40-95-15m_C18-3.6.lcd)

(x10,000,000)
TIC(+)@1/649.00(+)@1* 10.00/735.00(+)@1* 10.00/547 00(+)@1* 10.00/
412,599,114 2
1.207 100000 P
1.00
] ~
_: (=]
] 2 v o 92 2 » 883 23
0.80- S g8 885 - q T IF8
] T T T T T T T | T T
] 500 700 900 1100 1300 1500
3 TIC miz
060—2\—@ “‘\ Wiy At VAV o L_A,M ™ "
E I
0.40 H
3 ' | Boc-AW(Boc)A-OH
] l
0.204 ,' | Boc-AW(Boc)AC(Cys-NH;)-NH.
E \‘ "1 I
] 1 \ “ \A.
000} — \___ PDA,254nm _\ N I
: T T T T I T T T T ] T T T T | T T T T l T T T T l T T T T
0.0 25 50 75 10.0 125 15.0

min
Figure SI-51. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95-95% MeCN/H,O + 1% HCOOH.
Retention time: 7.80 min.
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MS Chromatogram(CAH-VI-028_TFAcleavage_20-80-15m_C18.Icd)
(x1,000,000)
TIC(+)@1/249.00(+)@1* _2.00/577.00(+)@1* _2.00/

4.00+4,057,687

1.001 I H-MeNbz-G-NH,

1 l H-AWA-MeNbz-G-NH,

] U\‘%_‘/\_ﬁ N\ PDA, 254 nm
0.00+

— - - 1 - T I T r T T I T r T T T _ T T T T T1_T T T
0.0 25 50 75 10.0 125 15.0

min
Figure SI-52. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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(o]
N L
~” “NHBu
S

1) 4-nitrophenyl ?

NB:
Boc chloroformate - NBoc SH o ~ oc;: s
_b_ MeDbz then DIPEA/DMF (o] " o "
Boc m Gly: N\)LN NHB"\)I\N N\)J\N NHBu
H é H
H H H
o B o o (¢}

Rink.  2) H-Cys-NHBu (10 equiv) \HLN

DIPEA (11 equiv,
12 DMIF, 4(h quiv) NHBoc NHBoc
14d SI-06
Chemical Formula: C34H5,NgOgS Chemical Formula: C4;HggNgOoS,
Exact Mass: 704.4 Exact Mass: 878.4

Table 2, Entry 4: 20 mg of 12 was weighed out into a 5 mL reaction vial and swelled in 500 pL
CH.CI, for 30 min. After swelling the solvent was removed and the linker was activated. 10
equiv of H-Cys-NHBu was dissolved in 500 yL DMF and added to the swelled resin. Then 11
equiv of DIEA was added and the reaction vial was agitated at ambient temperature for 4 h. The
solvent was removed from the vial and quenched in 20% MeCN/H,O (1% TFA). The resin was
further rinsed with CH,Cl, (3 x 1 mL) and combined with the initial solvent. The volatile solvent
was blown down and the remaining solution was frozen in liquid nitrogen, and lyophilized to
yield the crude peptide SI-06.

MS Chromatogram(CAA-VIII-006-crude_40-95-95-15m_C18-3.6.Icd)
(x100,000,000)
TIC(+)@1/705.00(+)@1* 10.00/879.00(+)@1* 10.00/547.00(+)@1* 10.00/

1138,741,800
1.303

e |
1.103 }
0.903

3 TIC
0.703 ]
Q50é |

3 k Boc-AW(Boc)AC(Cys-NHBu)-NHBu, SI-06
030 - — ‘ 7 —

E ‘ J‘ \ Boc-AW(Boc)A-OH
o.1(}fﬂ ﬂ I I\ __PDA,254nm |

_E_.‘ I\ i / f P | ‘M

3 ‘f_'—) AN
-0.103

0.0 25 5.0 75 10.0 125 15.0

min
5000000- [+ -
4000000- il %
3000000- Scan (+) .. Scan ()
500000 2
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< o 9
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Figure SI-53. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95-95% MeCN/H,O + 1% HCOOH.
Retention time: 6.24 min.
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MS Chromatogram(CAA-VII1-006-TFAcleavage_20-80-15m_C18-3.6.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/621.00(+)@1* 10.00/
416,381,515
1.503
1.303
3 TiIC
1.103
0.90-
E |
0.704 I
3 \ H-MeNbz-G-NH,
0.50_3.“* —— ps———w e s B T R TR~
3 H-AWA-MeNbz-G-NH,
E S
0.303 I ;
E | H-AW(N"COOH)A-MeNbz-G-NH,
= !
0.10 ,’ ‘l\ 1 PDA, 254 nm
- - \
E I AN | N A
2,0
0.0 25 50 75 10.0 125 15.0
min

Figure SI-054. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O over 15 min.®
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MM SH
H-Cys-OH-HCI (10 equiv) o M o
DIPEA (11 equiv) \)l\
H-(AWA )-MeNbz-G-NH, il - \)LN NS OH
(2:1) MeCN:H,0, 30 min NH H o H H o
2

13 14e

Chemical Formula: CyHy;N505S
Exact Mass: 449.2

Table 2, Entry 5: 10 equiv H-Cys-OH-HCI was weighed out into a vial containing a stir bar. 20
mg of crude peptide (13) was dissolved in 200 yL of HPLC grade MeCN and 100 yL H,O and
added to the amino acid containing vial. 11 equiv of freshly distilled DIEA was added to the vial
and allowed to stir at ambient temperature for 30 min. After 30 min, the reactions were
quenched in 20% MeCN/H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAH-V-095D_20-45-95-15m_C8.Icd)

(x10,000,000)
TIC(+)@1/450.00(+)@1* 10.00/537.00(+)@1* 10.00/347.00(+)@1* 10.00/577.00(+)@1* 10.00/
126,163,213
100000 3
90000 ¥
80000
70000
60000
200- =
30000
20000
wo} I§ 2 2 28 8 235 8 8
1 I © NN, © D = = =
R T T Tic
H-AWAC-OH, 14e
1.00-
]‘ ‘\ H-AWAC(Cys-OH)-OH
ﬂ ” H-AWA-OH
H-AWAC-MeNbz-G-NH:
PDA, 254 nm
0.00+] /L.
-———
0.0 25 5.0 75 10.0 125 15.0
min

Figure SI-55. Reaction progress after 30 min of H-Cys-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H.O
+ 1% HCOOH over 15 min.
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o M o SH
H-Cys-OEt (10 equiv) H
DIPEA (11 equiv) N Et
H-CAWA )-MeNbz-G-NH, N \)L N °
MeCN, 30 min H H
NH, o o

13 14f

Chemical Formula: Cy,H31N505S
Exact Mass: 477.2

Table 2, Entry 6: 10 equiv H-Cys-OEt was weighed out into a vial containing a stir bar. 20 mg
of crude peptide (13) was dissolved in 200 pL of HPLC grade MeCN and added to the amino
acid containing vial. 11 equiv of freshly distilled DIEA was added to the vial and allowed to stir at
ambient temperature for 30 min. After 30 min, the reactions were quenched in 20% MeCN/H,0
(1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAH-V-095E_20-45-95-15m-C18.Icd)

(x10,000,000)
TIC(+)@1/478.00(+)@1* 10.00/593.00(+)@1* 10.00/347.00(+)@1* 10.00/577.00(+)@1* 10.00/
2.30+ .
23,152,154 5 o
2.10—5 100000-]
1.703
_é J v 22 N T N O ¥ O~ N
E YR IIFIIB 8 B8Ry 8 5 9
1503 T T T TIC
1.303
1103 H-AWAC-OEt, 14f
0.903 H-AWAC(Cys-OEt)-OEt
0.703
E H-AWA-OH
0.50 |
0.30 \ H-AWAC-MeNbz-G-NH.
0-105“_/\4 \ A A PDA, 254 nm
00y ————
0.0 25 5.0 75 10.0 125 15.0

min
Figure SI-56. Reaction progress after 30 min of H-Cys-OEt addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
+ 1% HCOOH over 15 min.

478.00(+)@1/

75,832 |
6.00 h
3 ‘ <M SH
E | o " o
4003 \)L" N\_)LNéWoa
3 H H H
3 NH, o ¢ o
2004 A) Co-injection ) Wl |
3 B)bp-Cys 7N o I
0004 C)LCYS —u N
———F————————————
7 8 9 10 1 12 13

min
Figure SI-57. A) Co-injection, B) D-Cys, and C) L-Cys of in solution elongation of Cys-OEt, Gradient: 20-20(10 min)-
45(5 min)% MeCN/H.O + 1% HCOOH over 15 min.
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M SH
H-Cys-NH, (10 equiv) ) H o
DIPEA (11 equiv) \)J\
H—CAWA )-MeNbz-G-NH, N N 7N NH,
MeCN, 30 min NH, o H o

13 14g

Chemical Formula: CooHygNg04S
Exact Mass: 448.2

Table 2, Entry 7: 10 equiv H-Cys-NH, was weighed out into a vial containing a stir bar. 20 mg
of crude peptide (13) was dissolved in 200 pL of HPLC grade MeCN and added to the amino
acid containing vial. 11 equiv of freshly distilled DIEA was added to the vial and allowed to stir at
ambient temperature for 30 min. After 30 min, the reactions were quenched in 20% MeCN/H,O
(1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAH-VI-002A_30m_20-45-95-15m_C18_2.Icd)
(x10,000,000)
TIC(+)@1/449.00(+)@1* 10.00/535.00(+)@1* 10.00/347.00(+)@1* 10.00/577.00(+)@1* 10.00/

116,682,682

160 e

1503
1040

1103
1169

1586
658
755

-802
867
_Jo72

TIC

@
3
S
S
o
=
8
@
8
3
<
8
S
S
5
8

3
¢
\

H-AWAC-NH,, 14g

H-AWAC(Cys-NH;)-NH.

0.60 (Cys-NH;)-NH,

E H-AWA-OH
0.403

3 H-AWAC-MeNbz-G-NH.
020y o i o ,

_ i PDA, 254 nm
0.005
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00 25 50 75 10.0 125 15.0
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Figure SI-58. Reaction progress after 30 min of H-Cys-NH, addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
+ 1% HCOOH over 15 min.
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H,N
2 \)LNHBu
NH
H-Cys-NHBu (10 equiv) o
DIPEA (11 equiv
HMerz_G_NHZ (11 equiv) \HLN \)L NHBu \HL \)L NHBu
(25:1) MeCN/H,0, 30 min H

NH,
13 SI-07

Chemical Formula: C4H3sNg0,4S Chemical Formula: C31H5oNgOsS,
Exact Mass: 504.3 Exact Mass: 678.3

Table 2, Entry 8: 10 equiv H-Cys-NHBu was weighed out into a vial containing a stir bar. 3.8
mg of crude peptide (13) was dissolved in 500 yL of HPLC grade MeCN and 20 yL H,O and
added to the amino acid containing vial. 11 equiv of freshly distilled DIEA was added to the vial
and allowed to stir at ambient temperature for 30 min. After 30 min, the reactions were
quenched in 20% MeCN/H,0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(HYS-1X-017_20-80_15mins_3.6Phenom1.Icd)

(x100,000,000)
TIC(+)@1/505.00(+)@1* 10.00/679.00(+)@1* 10.00/347.00(+)@1* 10.00/577.00(+)@1* 10.00/
4126,909,158
1.20-
1.00—3
0.60]
3 /\\ ' H-AWAC(Cys-NHBu)-NHBu, SI-07
0.407 J
] H-AWA-OH
0_20_3 H-AWA-MeNbz-G-NH,
_; \ PDA, 254 nm
0.004
L B L A L S S
0.0 25 5.0 7.5 10.0 12,5 15.0
min
4000000 4
3 w
3000000
20000004
1000000 ﬁ S o o
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I N | 0 o LS ® o6 o« < Formula: C31H50N305SZ
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Figure SI-59. Reaction progress after 30 min of H-Cys-NH, addition, Gradient: 20-80% MeCN/H,O + 1% HCOOH
over 15 min.
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Co-injection of C-terminal Cys-OH elongation and authentic sample.

N SH
Boc TFA:TIPS:H,0 Q H Q
BocCTc (95:2.5:2.5) \HLN N\:)LN OH
v, oo £ Mg

Sl-08 14e
Chemical Formula: CyoHy;N505S

Exact Mass: 449.2
450.00(+)@1/

1361,433

] A) Co-injection
1 B) elongated AWAC

T T T T I T T T T I T T T T I T T T T T
0.0 25 5.0 7.5 10.0
min
Figure SI-60. A) Co-injection of authentic sample and elongated product, B) C-terminal Cys-OH elongated product,
AWAC-OH, gradient: 20-45(12 min)-95(3 min)% MeCN/H,O + 1% HCOOH over 15 min.
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Table 3. Cysteine elongation to generate C-terminal acids, carboxamides, and esters.

NH, ///Z NH,
(0]
- NH NH,
~ H-Cys-OH (10 equiv) ~ NH SH
o " [o] H o DIPEA (11 equiv) (o} H (o} H (o}
—_—
\HL" N, AR o1) MeoN0 \HLN N, AN I A on
H H H 30 min H H H H
NH, o] OH o] = G NMe NH, o OH o) = o
15b 15¢
Chemical Formula: C3gH51N1;Og Chemical Formula: C3yH;6NgO5S
Exact Mass: 805.4 Exact Mass: 678.3

Table 3, entry 1. 20 mg of peptide 15b (24.8 ymol) was dissolved in 600 pL of (5:1) MeCN:H.0.
39 mg of H-Cys-OH+<HCI (10 equiv, 0.25 mmol) was weighed out into a vial containing a stir bar.
The solution of peptide was transferred to the vial containing the amino acid, followed by
addition of 48 uL DIEA (11 equiv, 0.27 mmol). The mixture was stirred at ambient temperature
for 30 min. The reaction was quenched with 20% MeCN/H,O (1% TFA) and analyzed via RP-
HPLC-MS.

MS Chromatogram(CAH-VI-004_20-45-95-15m_C18.Icd)

(x10,000,000)
TIC(+)@1/679.00(+)@1* 10.00/576.00(+)@1* 10.00/806.00(+)@1* 10.00/558.00(+)@1* 10.00/798.00(+)@1* 10.00/
2. 305
322,994,000
2103
1.703
1.503 TIC
1.303 ~ ]
1103
0_90_2 . | H-AKTWA-OH
0.703 I H-AKTWA-MeNbz-G-NH,
050— [ Macrocycle
3 “1 - - -
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= A 4
E “"l 1 N
010 A N PDA, 254 nm |
T e —
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Figure SI-61. Reaction progress after 30 min of H-Cys-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
+ 1% HCOOH over 15 min.
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Chemical Formula: C54HgsNgO45S

Table 3, entry 2. 20 mg of peptide 16a (7 ymol) was swel
the solvent was removed and the peptide was activated.

Exact Mass: 1131.6
led in CH,ClI, for 30 min. After swelling
In a separate vial, 8.5 mg of H-Cys-

OH-HCI (10 equiv, 70 ymol) was dissolved in 500 pL (1:1) DMF:NCL buffer followed by the

addition of 13 yL DIEA (11 equiv, 77 umol). The solution

of the amino acid was transferred to

the resin and agitated at ambient temperature for 4 h. The reaction was quenched with 20%

MeCN/H.0 (1% TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-092_crude_40-95-95-15m_C18_3.7.Icd)

(x10,000,000)

TIC(+)@1/1133.00(+)@1* 50.00/

410,678,373
1.004

0.904
0.804
0.704

0.604

TIC
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Figure SI-62. Analytical Column PDA of crude peptide 16¢, gradient of
min.

15.0
min

40-95-95% MeCN/H0 + 1% HCOOH over 15

MS Chromatogram(CAA-VII-092_TFAcleavage_20-80-15m_C18_3.6.Icd)

(x10,000,000)

TIC(+H@1/249.00(+)@1* _5.00/903.00(+)@1* 5.00/

168,948,203

6.00
5.00-]
4.00]

3.00

TIC

2.00
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Figure SI-63. Analytical Column PDA for determination of conversion.
over 15 min.

S45

T
10.0

T
125 15

min

Gradient: 20-80% MeCN/H,0 + 1% HCOOH

.0



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

H-Cys-OH (10 equiv) ~ NH o H o)
MeNbz DIPEA (11 equiv) o yo© M \\_/N\)(
H—(AKTWAP)— -Gly- \)L Y
NH, NCL buffer, 1 h \)LN N, N\ AN ,D £ OH
H H :
NH, 0 SH
OH

0 H
16b
16¢c

Chemical Formula: C35H53Ng0S
Exact Mass: 775.4

Table 3, entry 3. 10 mg of peptide 16b (11 ymol) was dissolved in 250 pL of NCL buffer. 17.5
mg of H-Cys-OH-HCI (10 equiv, 0.11 mmol) was weighed out into a vial containing a stir bar.
The solution of peptide was transferred to the vial containing the amino acid, followed by
addition of 21 yL DIEA (11 equiv, 0.12 mmol). The mixture was stirred at ambient temperature
for 1 h. The reaction was quenched with 20% MeCN/H,O (1% TFA) and analyzed via RP-
HPLC-MS.

MS Chromatogram(CAA-VIII-014_1h_20-80-15min_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/776.00(+)@1* 50.00/903.00(+)@1* 50.00/673.00(+)@1* 50.00/
45,040,346
4.00-]
3.00-
] TIC
2.00+ ”
| ' | AKTWAPC-OH
] AKTIﬁ/AP—Merz—GIy—NHZ
1,00 A L |
1 J AKTWAP-OH
-m“_ Ty A PRy A A mi .l J{ A
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G BEE K E 835 28 839 o B bR 858 8 Td & IFE
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z m/z

Figure SI-64. Analytical Column PDA of crude peptide 16¢ after 1 h, gradient of 40-95-95% MeCN/H.0 + 1%
HCOOH over 15 min.
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OSO OSO

1) 4-nitrophenyl

chloroformate

Pof  Pbf  GeDB»  then DIPEAIDMF NHB°°

J\ \)L J\

Rink  2) H-Cys-NH, (10 equiv) /\n/
tBu tBu DIPEA (11 equiv)

(1:1) DMF:NCL buffer, 4 h

17a
° Deprotected Peptide
17¢c
Chemical Formula: CgyHy41N1705,S3 Chemical Formula: C53HgsN;704,S
Exact Mass: 1900.0 Exact Mass: 1183.6

Table 3, entry 4. 20 mg of peptide 17a (7 ymol) was swelled in CH.Cl, for 30 min. After swelling
the solvent was removed and the peptide was activated. In a separate vial, 8.4 mg of H-Cys-
NH.*TFA (10 equiv, 70 ymol) was dissolved in 500 yL (1:1) DMF:NCL buffer followed by the
addition of 13 yL DIEA (11 equiv, 77 umol). The solution of the amino acid was transferred to
the resin and agitated at ambient temperature for 4 h. The reaction was quenched with 20%
MeCN/H.0O (1% TFA) and analyzed via RP-HPLC-MS. Due to the protected peptide adhering to
the resin, the resin was rinsed with TFA:TIPS:H,O (95:2.5:2.5), collected, blown down under a
constant stream of air, crashed out with cold diethyl ether, centrifuged, and decanted to yield the
deprotected peptide which was analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VII-078_TFAcleavage_20-80-15m_C18-3.6.lcd)
(x10,000,000)
TIC(+)@1/1183.00(-)@2* 10.00/593.00(+)@1* 10.00/395.00(+)@1* 10.00/

1.70]17:964,556
1.503
1303 TIC
1103
0.904
0.704
0.503 [(M+2H)/2] = 593 m/z
E .y .
0303 w} [(M+3HY/3] = 395 m/z
3 W
E A
3 I
0103 Il PDA, 254 nm
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Figure SI-65. Analytical Column PDA of crude peptide 17¢, gradient of 40-95-95% MeCN/H,O + 1% HCOOH over 15
min.
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MS Chromatogram(CAA-VII-078 TFAcleavage 20-80-15m C18-3.6.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 20.00/1313.00(+)@1* 20.00/
114,966,747
1.10
0.90—_;; TIC
o103 ﬁ
E I
0.503 | ‘\
3 ‘ \ n H-MeNbz-Gly-NH,
0.303
3 L , LYRA GLR/‘\ Y-MeNbz-Gly-NH.
0.10—;\—/\/}\ PDA, 254 nm
-0.10—§
0.0 2|5 5|0 7.|5 1d 0 12I 5 15.0
min
Figure SI-66. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O + 1% HCOOH

over 15 min.
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1) 4-nitrophenyl
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(o] o o o]
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- N N N
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2) H-Cys-OMe (10 equiv) H H H H H
NHBoc O 0 _A_ 0 Ngn
18¢c

MeDb2z

Rink

DIPEA (11 equiv)
(1:1) DMF:NCL buffer, 4 h
18a

Chemical Formula: C34HgiN704¢S
Exact Mass: 759.4

Table 3, entry 5. 20 mg of peptide 18a (7 ymol) was swelled in CH.Cl, for 30 min. After swelling
the solvent was removed and the peptide was activated. In a separate vial, 12 mg of H-Cys-
OMe-HCI (10 equiv, 70 ymol) was dissolved in 500 pL (1:1) DMF:NCL buffer followed by the
addition of 13 yL DIEA (11 equiv, 77 umol). The solution of the amino acid was transferred to
the resin and agitated at ambient temperature for 4 h. The reaction was quenched with 20%
MeCN/H.0 (1% TFA) and analyzed via RP-HPLC-MS. Due to the protected peptide adhering to
the resin, the resin was rinsed with TFA:TIPS:H,O (95:2.5:2.5), collected, blown down under a
constant stream of air, crashed out with cold diethyl ether, centrifuged, and decanted to yield the
deprotected peptide which was analyzed via RP-HPLC-MS. However, product was not
observed.

MS Chromatogram(CAA-VII-077 TFAcleavage 20-80-15m C18-3.6.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 20.00/773.00(+)@1* 20.00/
1-90—519,318,922
1.703
1.503
1.303
1.103
3 TIC
0.904
0.703 |
3 |
0.503
[ PIPUVRITNURIPN BOD . S PEERPIIM IR | SRS PSSR b A e i) AR
0.303 t 1 VGGVVI-MeNbz-Gly-NH:
0'10_; ||| PDA, 254 nm
E Al
-0.105
-—————F———————§F—+——————+——F—————————
0.0 25 50 75 10.0 125 15.0
min
Figure SI-067. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 + 1% HCOOH
over 15 min.
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MeNbz ' DIPEA (11 cauiv) i W J Wl W f
equiv,
H—(VGGVVI)— -Gly- N\)J\ N\)L N\)]\
NH, NCL buffer, 30 min N N y N { OMe
NH H o H o A H o X
2 PN ~N
SH
18¢c

18b

Chemical Formula: CygHs3N;05S
Exact Mass: 659.4

Table 3, entry 6. 67.3 mg of crude peptide 18b (87 ymol) was dissolved in 250 pyL of NCL
buffer. 149 mg of H-Cys-OMe+HCI (10 equiv, 0.87 mmol) was weighed out into a vial containing
a stir bar. The solution of peptide was transferred to the vial containing the amino acid, followed
by addition of 167 yL DIEA (11 equiv, 0.96 mmol). The mixture was stirred at ambient
temperature for 30 min. The reaction was quenched with 20% MeCN/H,O (1% TFA) and
analyzed via RP-HPLC-MS.

MS Chromatogram(TLV-1-021_20-80_15mins_3.6Phenom.lcd)

(x10,000,000)
TIC(+)@1/660.00(+)@1* 10.00/773.00(+)@1* 10.00/543.00(+)@1* 10.00/
83,028,583
8.00-]
L
o |
] (i
Hall
el Y
o
5.00-] [ A
] I w\U ’\ Tic
] |
4.001_. J 4 o M
3'00: \ /‘!’\ |
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Figure SI-68. Reaction progress after 30 min of H-Cys-OMe addition, Gradient: 20-80% MeCN/H,0O + 1% HCOOH
over 15 min, Retention time: 5.98 min.
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Scheme 3. Synthesis of a-factor peptide 21.
1) H-Cys-OMe-HCI
DIPEA, DMF
GuHClI, MPAA, TCEP
Na,HPO,4, 5 h
2) TFA:TIPS:H,0
eNbz, (95:2.5:2.5)

o]
d INEN
Boc—~ YIIKGVF WDPA -Gly- | ——— > H—~YIIKGVFWDPA Y OMe

Resin 3) BusP, THF/H,0
19 20 Hs”
(41% vyield, 3 steps)

50 mg (12 ymol) of peptide 19 was activated (See MeDbz activation) and suspended in a pre-
mixed solution of (10 equiv) H-Cys-OMe*HCI and (11 equiv) DIEA in (1:1) DMF:NCL buffer (pH
7.2). The mixture was agitated for 4 h at ambient temperature. The solvent was removed and
collected. The resin was rinsed with CH,Cl, (2 x), water (2 x), followed by (1:1:3) TFE:AcOH:
CH.CI; (2 x). The rinses were combined with the initial reaction solvent, blown down under a
constant stream of air, diluted with water, frozen (LN), and lyophilized to yield the fully
protected crude peptide. Some remaining peptide was adhered to the resin, which was removed
using 95:2.5:2.5 TFA:TIPS:H,O rinses and combined with the following residue. The fully
protected peptide residue was dissolved in (95:2.5:2.5) TFA:TIPS:H,O and agitated for 1.5 h.
The solvent was concentrated down under a constant steam of air, crashed out with cold diethyl
ether, centrifuged, decanted off, and the solid was dissolved in 1:1 MeCN:H,0, frozen (LN.),
and lyophilized. The crude deprotected peptide was then dissolved in 10% THF/H,O (800 uL)
and sparged with argon for 15 min. 5 equiv of BusP was added to the solution and stirred at
ambient temperature for 2 h. The volatile solvent was removed under reduced pressure and the
aqueous solution was frozen (LN,) and lyophilized. The solid was purified using RP-HPLC-MS
to yield the non-alkylated a-factor precursor 20 in 41% yield (7.0 mg).

MS Chromatogram(CAA-VII-097_pure_20-70-15m_C18-3.6 Icd)

(x10,000,000)
714.00(+)@1* 5.00/1426.00(+)@1* 5.00/
166,539,857
6.004
5.004
4.004
3.004
2,00—:
] [(M+2H)/2]" = 714 m/z
1.004
1 |
1 _'____’_'_,_)[\M,—_.—/\
0.00+ PDA, 220 nm
— T T
0.0 25 50 75 10.0 125 15.0
min
SF J 5
5000000 I Q
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1000000 © © o - 9 o « o o - -8 5 2= 8 @ © 9
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Figure SI-69. Analytical Column PDA of pure peptide 21, gradient of 20-70% MeCN/H,0 + 1% HCOOH over 15 min.
Retention time: 7.75 min.
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MS Chromatogram(CAA-VII-097_TFAcleavage_20-80-15m_C18_3.6.lcd)
(x10,000,000)
TIC(+)@1/249 00(+)@1* 10.00/1539.00(+)@1* 10.00/

124,468,400

s

1.00 H-MeNbz-G-NH,

TIC

[M+H]" YIKGVFWDPA-MeNbz-G-NH,

oww UJJ \ \,JU PDA, 254 nm

T T T
0.0 25 50 75 10.0 125 15.0
min

Figure SI-70. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O over 15 min.

Fr-Br (5 equiv) o

)
iy \)l\ Zn(0Ac), (5 equiv) H\)]\
H-(YIIKGVFWDPAY" "'~ “ome H—(YIKGVFWDPAY N\~ one
) DMF/BuOH/0.1% aq. TFA
-
20 HS (9% yield) s
x \ \ 21

2 mg (1.4 pymol) of H-YIIKGVFWDPAC-OMe 20 was weighed out in a 25 mL round bottom flask
and dissolved in 0.8 mL DMF/BuOH (2:1). Then 5 equiv of Fr-Br (2.0 mg, 7.0 ymol) was added
to the solution followed by a solution of 5 equiv Zn(OAc), (1.3 mg, 7.0 ymol) in 0.4 mL 0.1%
TFA (aq). The reaction went to completion after 1 h followed by dilution with H,O, frozen in LN,,
and lyophilized to yield the crude peptide. RP-HPLC-MS purification was conducted resulting in

a 9% vyield of farnesylated a-factor peptide 21 (0.2 mg).

MS Chromatogram(CAH-VI-071 pure 20-70-15m C18-3.6 3.lcd)
(x1,000,000)
816.00(+)@1* 5.00/1630.00(+)@1* 5.00/1628.00(-)@2* 5.00/

1.1031,178,065
0.903
0.704
£ M+2H)/2]' = 816 m/z
0.503 (¢ VZi8
E [M+A] ="1630 nvz
0.304
3 [M-H] = 1628 m/z
E . A M
0.104
E PDA, 190 nm
0.103
-0.303 e —————————
0.0 25 50 75 10.0 125 15.0
min
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Figure SI-71. Analytical Column PDA of pure peptide at 190 nm. Gradient: 20-70% + 1% HCOOH MeCN/H0.
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3

standard carbon & b 3
3 " v
E 2 8

o]
TFA-HZN\)L
: NH,
Va
HS
SI-02
|
M J A
——7 T 1.~ 1~ 1~ T 1~ T ‘T ‘T ‘* 1 ‘* 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 lfllo( 1)00 90 80 70 60 50 40 30 20 10 0 -10
ppm.

S54



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

HYS-1X-008_pure
Proton

o]
BocHN \)L
Y NHBu

ms”

Boc-Cys(Trt)-NHBu

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
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.

§55



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

HYS-IX-008_C_pure

C13-STANDARD ggg
VY NN [ (AN [
o
BocHN\)J\
v~ “NHBu
ms”
Boc-Cys(Trt)-NHBu
b
|
|
| ! ! J
A\ | |
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0 -1

90
f1 (ppm)

556



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information

HYS-IX-016_MeOH
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C13-STANDARD

166.75

54.74
—39.02
—30.92
—24.89
—19.62
—12.58

(o
N I
+” “NHBu
/_
HS
SI-04
|
| |
et |

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
200 190 180 170 160 150 140 130 120 110 80 70 60 50 40 30 20 10 0

100 90
f1 (ppm)

5§58



Arbour, Kondasinghe, Saraha, Vorlicek and Stockdill Supporting Information
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CAH-IV-066_pure_13C
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