Supporting information

Tetrahydropyranyl (Thp), a non-aromatic acid-labile
Cys protecting group for Fmoc peptide chemistry

, . . , .. 1
lvan Ramos-Tomillero,"* Hortensia Rodriguez,* " Fernando Albericio.* 5!

Institute for Research in Biomedicine, 08028-Barcelona, Spain; Department of Organic Chemistry, University of Barcelona,
08028-Barcelona, Spain; School of Chemistry, Yachay Tech, Yachay City of Knowledge, 100199-Urcuqui, Ecuador;
CIBER-BBN, 08028-Barcelona, Spain; School of Chemistry, University of KwaZulu Natal, 4000-Durban, South Africa

Table of contents

Materials and MEthOAS ..o S2
EXPErimental SECTION ........cccviveiiiie e S3
Preparation of FMOC-CYS-OH (1)....ccoviiiiieieeieseece e S3
Preparation of FmMoc-Cys(Thp)-OH (2) ...ccoeveiiiiiiiiiieseeeeeee e S3
Lability eXPeriments .........cocooiiieiiie s S3

C-terminal amide: Ala-Cys-Leu-NH; tripeptides synthesis
A.1-Sieber amide reSin (SA).....ooeiveieiieieee e S4
A.2- Rink amide ReSIN (RA) ....ooviiiiecieceee e S10
C-terminal carboxylic acid: Ala-Cys-Leu-OH tripeptides synthesis
B. 2-Chlorotrityl chloride resin (2-CTC).....ccoocvvvrvieninieieereeee S13
C-terminal carboxylic acid: Ala-Leu-Cys-OH tripeptides synthesis
2-Chlorotrityl chloride resin ..o S16
WaNG RESIN ...t S17
C-Terminal Cys Racemization study
2-CTC IBSIN .ttt S20
WANG FESIN .ottt S24
NMR SPECLIA ... e S29

S1



Materials and Methods
Pruducts and comercial source:

The commercial products and solvents were used as received without further purification. All the
Fmoc and Boc-amino acids, the Fmoc-Rink amide PS and 2-chloro trityl chloride resins were purchased
from Iris Biotech (Marktredwitz, Germany). Fmoc-Sieber amide resin was from Merck (Darmstadt,
Germany). Dihydropyran (DHP), p-Toluen sulfonic acid (p-TsOH), N,N’-diisopropyl carbodimide
(DIPCDI), diisopropylethyl amine (DIEA) and Trifluoroacetic acid (TFA) were acquired from Sigma-
Aldrich (Milwaukee, W1), Oxyma Pure was obtained from Luxembourg Industries Ltd. (Tel Aviv, Isra-
el). N,N-Dimethyl formamide (DMF), dichloromethane (DCM), diethyl ether (Et,O), Dimethyl sulfox-
ide (DMSO), piperidine and acetonitrile (MeCN) (HPLC grade) were purchased from Scharlau SDS
(Peypin, France).

Solid-phase peptide synthesis (SPPS):

2, 5, 10 and 20 mL polypropylene syringes with a porous disc-containing were used for the sol-
id-phase peptide synthesis as reactors. At short reaction times (2 — 5 min), the reactions were manually
stirred with a Teflon stick, meanwhile for long reactions times (>30 min) the reactions were stirred on a
Unimax 1010 shaker from Heidolph instruments. Solvents were removed from the reactor by vacuum
suction. All the reactions were carried out at room temperature (~25 °C). The Fmoc protecting group
elimination was performed by three treatments of piperidine/DMF (1:4) (1x1 min + 2x5 min). Every
reaction step was followed of washings of the peptide-resin with DMF (4x1 min) and DCM (4x1min).
Peptides were precipitated by ultracentrifugation using an Allegra™ 21 R centrifuge from Beckman
Coulter™,

HPLC reversed-phase column Xbridge™ BEH130 C18 3.5 um (4.6x100 mm), from Waters (Ire-
land) was used to analyze the synthetized peptides. The analytical HPLC was carried out on Waters in-
strument comprising two solvent-delivery pumps (Waters 1525), an automatic injector (Waters 717 auto
sampler), diode array wavelength detector (Waters 2487) and linear gradients of MeCN (+0.036% TFA)
into H,O (+0.045% TFA) were run at flow rate of 1 mL/min. The average in the chromatograms was
determined by the area integration of the chromatographic peaks at A = 220 nm.

HPLC-ESMS reversed-phase column SunFire™ C18 3.5 um (2.1x100 mm) was from Waters
(Ireland) and it was performed on a Waters instrument comprising two solvent-delivery pumps (Waters
2695 separation module) with an automatic injector and photodiode array wavelength detector (Waters
2998) and Waters Micromass ZQ spectrometer. Linear gradients of MeCN (+0.07% formic acid) into
H,0O (+0.1% formic acid) were run at flow rate of 0.3 mL/min.

The solvents for HPLC were H,O Milli-Q, which was filtered through a Milli-Q Plus (Millipore)
system with 0.45 pm of pore (resistivity over to 18 MQ-cm™), and MeCN (HPLC quality).

NMR spectra was recorded on a Varian Mercury-400 (*H 400 MHz and **C 100 MHz). *H is re-
ported as follows: chemical shift (0 ppm), [integration, multiplicity (s = singlet, d = doublet, t = triplet,
q = quartet, m = multiplet), coupling constant (J in Hz)]. Data for *C NMR are reported in terms of
chemical shift. NMR spectra were referenced by tetramethylsilane (TMS) and it took as an internal ref-
erence the signal for the deuterated solvent that was used in each particular case.

The automatic purification was performed on CombiFlash® Rf TELEDYNE ISCO by using pre-
packed Redisep® Rf Gold 50 g HPC18 column from Teledyne Technology Company. Solid samples
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were charged into C18 silica and eluted into the column by linear gradients of MeCN (+0.036% TFA)
into H,0 (+0.045% TFA) which were run at a flow rate of 40 mL/min. UV detection was at 220 nm.
Experimental section

Preparation of Fmoc-Cys-OH (1)

To a mixture of Fmoc-Cys(Trt)-OH (2.0 g, 3.4 mmol) in DCM (45 mL), TIS (0.75 mL) and TFA
(5 mL) was added. The reaction mixture was stirred at room temperature for 1h. Then the solvent was
removed under reduced pressure and the crude was washed and precipitated with hexane (6x40 mL).
Afterwards the solid was lyophilized obtaining 1.1 g of pure Fmoc-Cys-OH (95% vyield) as a white
powder. HPLC (H,O/MeCN from 95:5 to 0:100 over 8 min) tg : 6.8 min). m/z calculated for
C1gH17NO,4S = 343.4; found = 344.1 [M+H]", being M the MW of Fmoc-Cys-OH (1). *H NMR (400
MHz, DMSO-d6) 6 12.86 (s, 1H), 7.90 (dt, J = 7.6, 1.0 Hz, 2H), 7.74 (d, J = 7.3 Hz, 1H), 7.69 (d, J =
8.2 Hz, 1H), 7.42 (t, J = 7.2 Hz, 1H), 7.34 (td, J = 7.5, 1.2 Hz, 2H), 4.34 — 4.30 (m, 2H), 4.24 (t, J=7.0
Hz, 1H), 4.13 (td, J = 8.4, 4.4 Hz, 1H), 2.94 — 2.85 (m, 1H), 2.79 — 2.69 (m, 1H), 2.54 — 2.47 (m, 1H).
3C NMR (100 MHz, DMSO-d6): 5 171.8, 156.0, 143.8, 143.7, 140.7, 127.6, 127.1, 125.3, 120.1, 65.7,
56.6, 46.6, 25.4.

Preparation of Fmoc-Cys(Thp)-OH (2):

@ To a suspension of Fmoc-Cys-OH (1.8 g, 5.2 mmol) and 3,4-

LSH Qo f’ dihydro-2H-pyran (DHP) (575 pL, 6.2 mmol) in DCM (40 mL), p-
MO co =" con  toluensulfonic acid (99.7 mg, 0.52 mmol) was added. Then the mixture
1 pew. 1 2 was left to react at room temperature for 1h under N,. Afterwards the

o organic layer was washed with brine (3x50 mL) and water (3x50 mL)

then it was dried over Na,SQy,, filtered and the solvent was evaporated under reduced pressure, furnish-
ing a withe solid (2.2 g) which was automatically purified on a pre-packed Redisep Rf Gold C18 43g
column by using H,O/MeCN from 90:10 to 0:100 over 30 min. The collected fractions were lyophilized
to obtain Fmoc-Cys(Thp)-OH as a withe powder (1.95 g, 87% of yield). HPLC (H,O/MeCN from 95:5
to 0:100 over 8 min): tg: 7.6 min. m/z calculated for C,3H,sNOsS = 427.1; found = 428.0 [M+H]", be-
ing M the MW of Fmoc-Cys(Thp)-OH. *H NMR (400 MHz, CDCls) 6 7.78 — 7.73 (m, 2H), 7.63 — 7.59
(m, 2H), 7.43 - 7.36 (m, 2H), 7.34 — 7.28 (m, 2H), 6.97 (d, J = 8.3 Hz, 1H), 6.40 (d, J = 6.8 Hz, 0.6H),
544 (s, 1.7H), 4.77 — 4.64 (m, 1.6H), 4.54 — 4.39 (m, 2H), 4.28 — 4.18 (m, 1H), 4.04 — 3.89 (m, 1H),
3.46 — 3.38 (m, 1H), 3.20 (dd, J = 14.6, 5.1 Hz, 0.4H), 3.06 (dd, J = 14.5, 6.8 Hz, 0.4H), 2.89 (dd, J =
14.7, 3.9 Hz, 1H), 1.99 - 1.86 (m, 1H), 1.85 — 1.77 (m, 1H), 1.74 — 1.65 (m, 1H), 1.62 — 1.50 (m,
3H). ¥C NMR (100 MHz, CDCl3) ¢ 174.3, 156.8, 144.1, 143.9, 143.9, 1415, 141.5, 141.4, 127.9,
127.8,127.2, 127.2, 125.2, 125.2, 120.1, 120.0, 84.7, 83.6, 67.3, 67.0, 66.5, 65.9, 54.2, 47.3, 47.3, 35.2,
32.9, 31.6, 31.3, 25.3, 25.2, 22.6, 22.3, 15.3.

Lability experiments:

The lability experiments were performed by using the protected Fmoc-Cys(Thp)-OH aminoacid
(12 mg/mL) into mixtures which contains different percentage of acids [2-(N-morpholino)ethanesulfonic
acid (MES), trifluoroacetic acid (TFA) and HCI], scavengers (such as water and TIS) and DCM at room
temperature. The table below indicates the acidic proportion of scavenger used in the acidolytic cocktail.
Moreover it indicates the % of Fmoc-Cys-OH determined by the HPLC chromatographic peak area. The
acidolytic reaction was monitored by RP-HPLC until the complete elimination of the Thp protecting
group by wusing a linear gradient of H,O/MeCN (from 955 to 0:100) over 8 min.
tr = 6.87 min; m/z calculated for C1gH17NO4S, 343.1; found, 344.0 [M+H]".
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C-terminal amide: Ala-Cys-Leu-NH, tripeptides synthesis:

The resins used for the manual preparation of C-Terminal amide tripeptide were Fmoc-Sieber-
amide AM-polystyrene resin (f = 0.69 mmol/g) and Fmoc-Rink-amide AM-polystyrene resin (f = 0.70
mmol/g). Initially, both resins were washed with DCM (4x5 mL) and DMF (4x5 mL) and the Fmoc
protecting group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5 mLXx1 min +
2x5 mLx5 min), and washed with DCM (4x5 mL) and DMF (4x5 mL). For both resins, Fmoc-Leu-OH
(3 eq.) was incorporated by using DIPCDI (3 eg.) and Oxyme Pure (3 eq.) in DMF, after pre-activation
of 5 min. The mixtures were left to react for 1 h and 30 min. Afterwards, the resins were washed with
DMF (4x5 mL) and DCM (4x5 mL).

A.1-Sieber amide resin (SA):

The Fmoc-Leu-Sieber amide resin was divided into five fractions (SA1-SA5), which were solv-
ated with DCM (3x5 mL) and DMF (3x5 mL). The following Cys protected aminoacid (2 eq.) —Fmoc-
L-Cys(Thp)-OH (SA1), Fmoc-L-Cys(Trt)-OH (SA2), Fmoc-D-Cys(Trt)-OH (SA3), Fmoc-L-Cys(Dpm)-
OH (SA4), Fmoc-L-Cys(Acm)-OH (SA5) — were coupled using DICPDI (2 eg.) and Oxyma Pure (2 eq.)
in DMF with a 5 min pre-activation and 1 h and 30 min of coupling at 25 °C. Re-coupling of Cys(Trt)
(A2 and A3) and Cys(Dpm) (A4) were needed as the Kaiser test determined after 1 h and 30 min of re-
action. For the re-coupling the same conditions as the coupling was used for SA2-SA4 (5 min of pre-
activation + 1 h of coupling at 25 °C). The resins were washed with DMF (4x5 mL), DCM (4x5 mL)
and DMF (2x5 mL). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine
(4:1) (1x5 mLx1 min + 2x5 mLx 5 min). The resins were washed with DMF (4x5 mL), DCM (4x5 mL)
and DMF (2x5 mL) and then Alanine was incorporated to the peptide chain using Fmoc-Ala-OH
(3 eq.), DIPCDI (3 eq.) and Oxyme Pure (3 eq.): 5 min pre-activation + 1 h 30 min coupling at 25 °C.
The resins were washed with DMF (4 x 5 mL) and DCM (4 x 5 mL).

Cleavage

For each cleavage studies, 10 mg of the Fmoc-Ala-Cys(PG)-Leu-NH-Resin were used.

- Fmoc-Ala-Cys(PG)-Leu-NH; tripeptides: Tripeptides-containing resins were treated with TFA/DCM
(1:99) (3x0.5 mLx1 min) and washed with DCM (2x1 mL). Then the filtered washes were evaporated
and precipitated with Et,O. The resulting peptides were dissolved into 2 mL H,O/MeCN (1:1) for their
analysis by RP-HPLC.

SAl.l. Fmoc-Ala-L-Cys(Thp)-Leu-NH, (3a): RP-HPLC [linear gradient H,O/MeCN (50:50) to
(0:100) over 8 min] tg = 4.34 + 4.57 min; Purity = 32 % and 68 % respectively (diastereoiso-
mers). m/z calculated for C3yH4N406S = 610.3; found = 611.2 [M+H]", being M the MW of
Fmoc-Ala-L-Cys(Thp)-Leu-NH,.

1.00-

SA1.1. Fmoc-Ala-L-Cys(Thp)-Leu-NH, (3a) RT | Area |%Area| Height

1]4.336 | 345837 | 32.03| 83102

0.80+

N

4570733941 6797162923

0.60
2
<

0.40-

0.20

L e B B e e e L B L/ DAL A GRS S L
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
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SA2.1. Fmoc-Ala-L-Cys(Trt)-Leu-NH; (3b): RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100)
over 8 min] tg = 7.16 min; Purity = >99 %. m/z calculated for C4sH4sN4OsS = 768.3; found =
769.3 [M+H]", being M the MW of Fmoc-Ala-L-Cys(Trt)-Leu-NH,.

1.00

SA2.1. Fmoc-Ala-L-Cys(Trt)-Leu-NH, (3b) RT | Area |% Area| Height
0.80- 1|7.162| 983871 | 100.00 | 226851
0.60
2
0.40+ o
©
~
0.201 ﬂ
e e e e e = N ——
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Minutes

SA3.1. Fmoc-Ala-D-Cys(Trt)-Leu-NH; (3c): RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100)
over 8 min] tg = 7.04 min; Purity = >99 %. m/z calculated for C4H4sN4OsS = 768.3; found =
769.3 [M+H]", being M the MW of Fmoc-Ala-D-Cys(Trt)-Leu-NH,.

1.00

SA3.1. Fmoc-Ala-D-Cys(Trt)-Leu-NH, (3C) RT | Area |% Area| Height
0.807] 1|7.040 | 1254863 | 100.00 | 290335
D.60+
2 o
0.40+ 3
~
0.20+ J\
. (<Y
I e T S S S
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Minutes

SA4.1. Fmoc-Ala-L-Cys(Dpm)-Leu-NH, (3d): RP-HPLC [linear gradient H,O/MeCN (50:50) to
(0:100) over 8 min] tg = 5.90 min; Purity = >99 %. m/z calculated for C4H44N4OsS = 692.3,;
found = 693.2 [M+H]", being M the MW of Fmoc-Ala-L-Cys(Dpm)-Leu-NH,.

1.00-

SA4.1. Fmoc-Ala-1-Cys(Dpm)-Leu-NH, (3d) RT | Area | % Area| Height
0.801 3 1] 5.904 | 3409666 | 100.00 | 676628
&
0.60
2
0.40+
0.207
0.00——— 2—x
0.00 1,IDD 2,[00 3,‘00 4 !]ﬂ 5{)0 6.00 7 {]ﬂ 8.00 9,})0 1[IFDCI 11.00
Minutes
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SA5.1. Fmoc-Ala-L-Cys(Acm)-Leu-NH, (3e): RP-HPLC [linear gradient H,O/MeCN (50:50) to
(0:100) over 8 min] tg = 2.46 min; Purity = >99 %. m/z calculated for C3yH3gN50¢S = 597.3,;
found = 598.2 [M+H]", being M the MW of Fmoc-Ala-L-Cys(Acm)-Leu-NH,.

1.00
1 SA5.1. Fmoc-Ala-L-Cys(Acm)-Leu-NH, (3e) BT | Ama [%Area| Height
) 1(2.464 | 3286137 | 100.00 | 642006

0.80 §
] o

0.60

2]

0.40

0.20+

s ST
0.00 I.{JD Z,IOD 3.1|JEI 4.{]0 S,IDD B.lIJEI 7.{)0 B,IQD 9.lIJEI 1IZI!DC| 11.00

S\2
; rm’”\j“ﬂf\gj\iw; O OO
T P
( QL) TV
m“*jx’[{g\iu H o a0 é Y
Y Fmoc’N\i)LHJl\’(“\i)LN wn

O

N J\
M&“ A, e
e ———
L e e e A S e e e A e e e e e e e T A
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes

RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8 min]

- Fmoc-Ala-L-Cys-Leu-NH; tripeptide (3f): The fully-protected tripeptides resins were treated with
TFA/TIS/IDCM (95:2.5:2.5) (1x2 mLx30 min) and washed with DCM (2x1 mL). Then the filtered
washes were evaporated and precipitated with Et,O. The resulting peptides were dissolved into 2 mL
H,O/MeCN (1:1) for their analysis by RP-HPLC.
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SA1.2. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 3.10 min; Purity = 98 %. Cleavage from 3a (Thp).

1.407 gE SAL.2. Fmoc-Ala-L-Cys-Leu-NH, (3f) |_| T | Area [%Area] Height
i + 1|2258| e7613] o007| 14416
Ly
1.20 2|3.105 | 6eoe521| 983 | 1427869
1.00] 3|5460| 48740| o070| 13938
0.80
-, 0807
< ]
0.601
0.407
] @ o
0.201 8 g
] o i
0.00 =5 o y.y
— — T — T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Minutes

SA2.2. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tr = 3.05 min; Purity = 99 %. Cleavage from 3b (Trt).

SA2.2. Fmoc-Ala-L-Cys-Leu-NH, (3f) AT

1 3 Area | % Area | Height
0.507 p: 1|3.050] 2508834 | 99.19| 548161
1 2[s410] 21317 o] sem
0.40
5 0.30]
= ]
0.204
0104 o
] 2
1 -
1 w
0.007 SR e
— — — — — — — — —_—
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 2.00 10.00 11.00
Minutes

SA3.2. Fmoc-Ala-D-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 3.05 min; Purity = 98 %. Cleavage from 3c (Trt).

& SA3.2. Fmoc-Ala-p-Cys-Leu-NH, (3i) RT | Area | % Area| Height
4
0.407 i 1]2006| 25240 122| e3re
2|3.050| 2039589 | 9819 | 433348
0,304 3537 12438 0.60 3356
=]
< 0.20]
0.101
© =
2 ©
o | w
0.0 o 4 =
—— — — —_———
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 .00 9.00 10.00 11.00
Minutes
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SA4.2. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 3.05 min; Purity = 99 %. Cleavage from 3d (Dpm).

] o
¥® SA4.2. Fmoc-Ala-L-Cys-Leu-NH, (3f) RT | Area |% Area] Height
] o 1]3.045]| 2736679 9875 | 566602
0.50 d
1 2154186 34636 125 Bo87Y
0.401
o 0.30
2 0:30]
0.20]
0.107 ‘ ©
] | <
1 _Jll_ uwy ’_‘___,_,—w—'—'_'_'—\_‘_"_'_'_'_'_‘_/q
0.00+ 4
: — —_— : —_—
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Minutes

SA5.2. Fmoc-Ala-L-Cys(Acm)-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100)
over 8 min] tg = 2.38 min; Purity = 60 %.

0.80-
1 # SA5.2. Fmoc-Ala-L-Cys(Acm)-Leu-NH, (3e) RT | Area [%Area) Height
z 111.880 | 2556855 | 39.20 | 434665
0.60] 2| 23783858346 | 50.15| 774004
T =) 3|3034| 107738| 165| 25503
@
] -
2 0.407
0.20
1 <
[s2]
S
4 o«
0.00 A—rs——A
—_— — — — B T e
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Minutes

- H-Ala-Cys-Leu-NH, tripeptide (3g): The resins were solved with DCM (3x2 mLx5 min) and DMF
(3x2 mLx5 min). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine
(4:1) (1x2 mLx1 min + 2x2 mLx5 min). Then the resins were washed with DCM (4x5 mL). The com-
plete cleavage from the resins were performed with TFA/TIS/DCM (95:2.5:2.5) (1x2 mLx30 min) then
the resins were washed with DCM (2x1 mL). Then the filtered washes were evaporated and precipitated
with Et,0. The resulting peptides were dissolved into 2 mL of TCEP 2 mM in H,O/MeCN (1:1) for

their analysis by RP-HPLC.

SAl.3. H-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min]
tr = 4.01 min; Purity = 81 %. Cleavage from 3a (Thp).

0.50
1 SA1.3. H-Ala-L-Cys-Leu-NH, (3g) © RT | Arsa )% Area| Height
- 8 1|2797| eea83| 207| 11424
0.40-] -
1 ) 2|3a10| sessa| 178| ocods
1 ]| 3] 40062579004 | 20.57 [ 360740
0.307 a[4a798]| 4seos| 152] 10066
2 ] 5|6.239| 450165| 14.06| 76867
0.20 |
] ] .
o)
i 8
0.10 . =) | foe) w
[=2] — [=2]
] R 3 | ~ Iﬂlh
|
1 f o o3 -
000____,\’_’__'___,\\/‘/\,_,’_,/__;.‘_/\?"_:) = L% B e ]
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 .00 2.00
Minutes
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SA2.3. H-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min]
tr = 4.02 min; Purity = 63 %. Cleavage from 3b (Trt).

0.50

2.835| 48859 165 7672

1 SA2.3. H-Ala-L-Cys-Leu-NH, (3g) RT | Area |% Area| Height

1

2)3486| 89954 303 11137
3140221828554 61,58 | 282386
415107 66991 226 11745
H]
]

6213 | 879347 2061 | 144177
TO065| 55868 188 7775

Minutes

SA3.3. H-Ala-D-Cys-Leu-NH;: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min]
tr = 5.18 min; Purity = 75 %. Cleavage from 3c (Trt).

0.50
SA3.3. H-Ala-p-Cys-Leu-NH, (3h) RT | Area |% Area| Height
86645 339 10792
0401 1883079 73.57 | 256900
122588 479 21517
0,30 415827 16.25| 86500
= 51331 20 8612
<
0.207
0,104 o]
o
[=7]
: ~
0.00- S
o. ‘800 000

Minutes

SA4.3. H-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min]
tr = 3.95 min; Purity = 52 %. Cleavage from 3d (Dpm).

0.507
1 SA4.3. H-Ala-L-Cys-Leu-NH, (3g)

RT Area | % Area| Height
2749 57847 120 e2a2

1
0.40+ r~ HEN D R
] 2 3| 3047 | 2208008 | 51.26] 331566
1 4]5035] 161850 361| 27800
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SA5.3. H-Ala-L-Cys(Acm)-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tg = 3.50 + 3.78 + 4.02 [H-Ala-L-Cys-Leu-NH,] min; Purity = 27 % + 24 % + 47 % re-

spectively.
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A.2- Rink amide Resin (RA):

The Fmoc-Leu-Rink amide resin was divided into three fractions (RA1-RA3), which were solv-
ated with DCM (3x5 mL) and DMF (3x5 mL). The following Cys protected aminoacid (2 eq.) —Fmoc-
L-Cys(Thp)-OH (RA1), Fmoc-L-Cys(Trt)-OH (RA2), Fmoc-L-Cys(Dpm)-OH (RA3)- were coupled
using DICPDI (2 eg.) and Oxyma Pure (2 eq.) in DMF with a 5 min pre-activation and 1 h and 30 min
of coupling at 25 °C. The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5
mL). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5
mLx1 min + 2x5 mLx5 min). The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF
(2x5 mL) and then Alanine was incorporated to the peptide chain using Fmoc-Ala-OH (3 eq.), DIPCDI
(3 eg.) and Oxyme Pure (3 eg.): 5 min pre-activation + 1 h 30 min coupling at 25 °C. The resins were
washed with DMF (4x5 mL) and DCM (4x5 mL).

Cleavage

For each cleavage studies, 10 mg of the Fmoc-Ala-Cys(PG)-Leu-NH-Resin were used.

- Fmoc-Ala-Cys-Leu-NH,, tripeptide (3f): Tripeptides-containing resins were treated with TFA/TIS/H,0
(95:2.5:2.5) (1x2 mLx1 h) and washed with DCM (2x1 mL). Then the filtered washes were evaporated
and precipitated with Et,O. The resulting peptides were dissolved into 2 mL H,O/MeCN (1:1) for their
analysis by RP-HPLC.

RAL.1. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 2.86 min; Purity = 88 %. Synthetized with Thp as Cys PG

Peak Results
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RA2.1. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 2.83 min; Purity = 76 %. Synthetized with Trt as Cys PG

J Peak Results
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RA3.1. Fmoc-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (50:50) to (0:100) over 8
min] tg = 2.83 min; Purity = 78 %. Synthetized with Dpm as Cys PG
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- H-Ala-L-Cys-Leu-NH; tripeptide (3g): The resins were solved with DCM (3x2 mLx5 min) and DMF
(3x2 mLx5 min). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine
(4:1) (1x2 mLx1 min + 2x2 mLx5 min). Then the resins were washed with DCM (4x5 mL). The com-
plete cleavage from the resins were performed with TFA/TIS/H,0 (95:2.5:2.5) (1x2 mLx1 h) then the
resins were washed with DCM (2x1 mL). Then the filtered washes were evaporated and precipitated
with Et,0. The resulting peptides were dissolved into 2 mL of TCEP 2 mM in H,O/MeCN (1:1) for
their analysis by RP-HPLC.

RA1.2.C1. H-Ala-L-Cys-Leu-NH;: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8

min] tr = 3.81 min; Purity = 37%. Synthetized with Thp as Cys PG
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RA2.2.C1. H-Ala-L-Cys-Leu-NH;: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tr = 3.79 min; Purity = 45 %. Synthetized with Trt as Cys PG

RA2.2.C1 H-Ala-L-Cys-Leu-NH, (3g)
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RA3.2.C1. H-Ala-L-Cys-Leu-NH;: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tr = 3.79 min; Purity = 40 %. Synthetized with Dpm as Cys PG
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- H-Ala-L-Cys-Leu-NH; tripeptide (3g): The resins were solved with DCM (3x2 mLx5 min) and DMF
(3x2 mLx5 min). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine
(4:1) (1x2 mLx1 min + 2x2 mLx5 min). Then the resins were washed with DCM (4x5 mL). The com-
plete cleavage from the resins were performed with TFA/TIS/DMB (92.5:2.5:5) (1x2 mLx1 h) then the
resins were washed with DCM (2x1 mL). Then the filtered washes were evaporated and precipitated
with Et,0. The resulting peptides were dissolved into 2 mL of TCEP 2 mM in H,O/MeCN (1:1) for
their analysis by RP-HPLC.

RA1.2.C2. H-Ala-L-Cys-Leu-NH;: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tr = 3.76 min; Purity = 73 %. Synthetized with Thp as Cys PG

RA1.2.C2 H-Ala-L-Cys-Leu-NH, (3g)
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RA2.2.C2. H-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tr = 3.80 min; Purity = 67 %. Synthetized with Trt as Cys PG

RA2.2.C2 H-Ala-L-Cys-Leu-NH, (3g)

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Minutes

RA3.2.C2. H-Ala-L-Cys-Leu-NH,: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tg = 3.78 min; Purity = 43 %. Synthetized with Dpm as Cys PG

RA3.2.€2 H-Ala-L-Cys-Leu-NH, (3g)
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C-terminal carboxylic acid: Ala-Cys-Leu-OH tripeptides synthesis:
B. 2-Chlorotrityl chloride resin (2-CTC):

The resin used for the manual preparation of C-Terminal carboxylic acid tripeptide was
2-Chlorotrityl chloride resin (f = 1.60 mmol/g). Initially, the resin was washed with DCM (4x5 mL) and
DMF (10x5 mL) and DCM (4x5 mL) again. The attachment of the first amino acid was carried out by
the treatment of the resin with Fmoc-Leu-OH (1 eq.) and DIEA (3 eq.) in DCM during 10 min at 25 °C.
Then, more DIEA (7 eq.) was added to the mixture, which was left to react for 40 min at 25 °C. Thereaf-
ter, the resin was capped by adding MeOH (10 eq.) to the mixture, which was left for 10 min at 25°C.
Then the resin was washed with DCM (4x5 mL) and DMF (5x5 mL) and the Fmoc protecting group
was eliminated by treating the resins with DMF/piperidine (4:1) (1x2 mLx1 min + 2x2 mLx5 min).
Being, 0.97 mmol/g the loading for the H-Leu-2ClITrityl as the UV quantification Fmoc group deter-
mined. The resins were washed with DMF (4x5 mL), DCM (4x5 mL).

The H-Leu-O-2-CTC Resin was divided into three fractions (CT1-CT3), which were solvated
with DCM (3x5 mL) and DMF (3x5 mL). The following Cys protected aminoacid (2 eq.) -Fmoc-L-
Cys(Thp)-OH (CT1), Fmoc-L-Cys(Trt)-OH (CT2), Fmoc-D-Cys(Trt)-OH (CT3)— were coupled using
DICPDI (2 eg.) and Oxyma Pure (2 eg.) in DMF with a 5 min pre-activation and 1 h and 30 min of cou-
pling at 25 °C. The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL).
Fmoc protecting group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5 mLx1 min

S13



+ 1x5 mLx3 min). The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL)
and then Alanine was incorporated to the peptide chain using Fmoc-Ala-OH (3 eq.), DIPCDI
(3 eg.) and Oxyme Pure (3 eg.): 5 min pre-activation + 1 h 30 min coupling at 25 °C. The resins were
washed with DMF (4x5 mL) and DCM (4x5 mL).

Cleavage
For each cleavage studies, 10 mg of the Fmoc-Ala-Cys(PG)-Leu-O-2CTC Resin were used.

- Fmoc-Ala-Cys(PG)-Leu-OH tripeptides (4a-b): Tripeptides-containing resins were treated with
TFE/AcOH/DCM (20:20:60) (1x2 mLx1 h 30 min) and washed with the cleavage cocktail (2x2 mL)
and with DCM (2x2 mL). Then the filtered washes were evaporated and precipitated with Et,O. The
resulting peptides were dissolved into 2 mL H,O/MeCN (1:1) for their analysis by RP-HPLC.

2-CTC1.1. Fmoc-Ala-L-Cys(Thp)-Leu-OH (4a): RP-HPLC [linear gradient H,O/MeCN (50:50) to
(0:100) over 8 min] tg = 4.31 + 4.56 min; Purity = 38 % and 57 % respectively (diastereoi-
somers).
100] CTLL. Fmoc-Ala-L-Cys(Thp)-Leu-OH * AT | Area [ areal] Height
Ehe 2 2 X ) O] IR
2-CTC2.1. Fmoc-Ala-L-Cys(Trt)-Leu-OH (4b): RP-HPLC [linear gradient H,O/MeCN (50:50) to

(0:100) over 8 min] tg = 6.96 min; Purity = 94 %.
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- H-Ala-Cys-Leu-OH tripeptide (4d): The resins were solved with DCM (3x2 mLx5 min) and DMF
(3x2 mLx5 min). Fmoc protecting group was eliminated by treating the resins with DMF/piperidine
(4:1) (1x2 mLx1 min + 2x2 mLx5 min). Then the resins were washed with DCM (4x5 mL). The com-
plete cleavage from the resins were performed with TFA/TIS/DCM (95:2.5:2.5) (1x2 mLx30 min) and
washed with DCM (2x1 mL). Then the filtered washes were evaporated and precipitated with Et,O. The

resulting peptides were dissolved into 2 mL of H,O/MeCN (1:1) for their analysis by RP-HPLC.
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2-CTC1.2. H-Ala-L-Cys-Leu-OH: RP-HPLC [linear gradient H,O/MeCN
8 min] tr = 4.63 min; Purity = 78 %. Cleavage from 4a (Thp).

(95:5) to (50:50) over
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2-CTC2.2. H-Ala-L-Cys-Leu-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over
8 min] tg = 4.64 min; Purity = 78 %. Cleavage from 4b (Trt).
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2-CTC3.2. H-Ala-D-Cys-Leu-OH (4e): RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50)
over 8 min] tg = 5.82 min; Purity = 94 %. Synthetized with Trt as Cys PG
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C-terminal carboxylic acid: Ala-Leu-Cys-OH tripeptides synthesis.

2-Chlorotrityl chloride resin

The resin used for the manual preparation of C-Terminal carboxylic acid tripeptide was 2-
Chlorotrityl chloride resin (f = 1.60 mmol/g). Initially, the resin was washed with DCM (4x5 mL), DMF
(10x5 mL) and DCM (4x5 mL). The attachment of the first amino acid was carried out by the treatment
of the resin with the appropriate Fmoc-Cys-(PG)-OH (1 eq.) and DIEA (3 eq.) in DCM during 10 min at
25 °C. Then, more DIEA (7 eq.) was added to the mixture, and it was left to react for 40 min at 25 °C.
Thereafter, the resin was capped by adding MeOH (10 eq.) to the mixture, which was left for 10 min at
25°C. Then the resin was washed with DCM (4 x 5 mL) and DMF (5x5 mL) and the Fmoc protecting
group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5 mLx1 min +
2x5 mLx5 min). Being, 0.60, 0.57 and 0.60 mmol/g the loading for the H-L-Cys(Thp)-O-2ClITrityl, H-
L-Cys(Trt)-O-2CITrityl and H-D-Cys(Trt)-O-2CITrityl resins respectively, as the UV quantification
Fmoc group determined. The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF
(4x5 mL). Then leucine was incorporated into each resin using Fmoc-Leu-OH (3 eq.), DICPDI (3 eq.)
and Oxyma Pure (3 eq.) in DMF with a 5 min pre-activation and 1 h and 30 min of coupling at 25 °C.
Then the resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL). Fmoc protect-
ing group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5 mLx1 min +
1x5 mLx3 min). The resins were washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL) and
then Alanine was incorporated to the peptide chain using Boc-Ala-OH (3 eq.), DIPCDI (3 eg.) and Ox-
yme Pure (3 eg.): 5 min pre-activation + 1 h 30 min coupling at 25 °C. The resins were washed with
DMF (4x5 mL) and DCM (4x5 mL).

Cleavage
For each cleavage studies, 10 mg of the Boc-Ala-Leu-Cys(PG)-O-2CITrityl Resins were used.

- H-Ala-Leu-Cys-OH tripeptide (5a): The resins were solved with DCM (3x2 mLx 5 min) and its com-
plete cleavage were performed with TFA/TIS/DCM (95:2.5:2.5) (1x2 mLx1 h) followed by washes
with DCM (3x1 mL). Then the filtered washes were evaporated and precipitated with Et,O. The result-
ing peptides were dissolved into 2 mL of H,O/MeCN (1:1) for their analysis by RP-HPLC.

CT.A. H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tg =
4.30 min; Purity = 81 %.
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CT.B. H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tg =
4.30 min; Purity = 85 %.
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CT.C. H-Ala-Leu-D-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tgr
= 4.89 min; Purity = 89 %.
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Wang Resin

The resin used for the manual preparation of C-Terminal carboxylic acid tripeptides was Wang
resin (f = 1.2 mmol/g). Initially, the resins were washed with DCM (4x5 mL), DMF (10x5 mL) and
DCM (4x5 mL). The attachment of the first amino acid was carried out by the treatment of the resins
with the appropriate Fmoc-Cys-(PG)-OH (5 eq.) derivative, DIPCDI (2.5 eq.), Oxyme Pure (5 eq.) and
DMAP (0.1 eq.) in DCM:DMF (9:1) (5 mL) during 3 h at 25 °C. Then, the resins were washed with
DCM (5%5 mL) and it were capped with acetic anhydride (2 eq.) and DIEA (2 eq.) during 30 min at
25 °C. Thereafter, the resins were washed with DCM (4x5 mL) and DMF (4x5 mL) and the Fmoc pro-
tecting group was eliminated by treating the resins with DMF/piperidine (4:1) (1x5 mLx1 min +
2x5 mLx5 min). Being, 1.0, 1.1 and 0.9 mmol/g the loading for the H-L-Cys(Thp)-O-Wang, H-L-
Cys(Trt)-O-Wang and H-L-Cys(StBu)-O-Wang resins respectively, as the UV quantification Fmoc
group determined. Then the resin was washed with DCM (4x5 mL) and DMF (5x5 mL). Leucine was
incorporated into each resin using Fmoc-Leu-OH (3 eq.), DICPDI (3 eq.) and Oxyma Pure (3 eq.) in
DMF with a 5 min pre-activation and 1 h and 30 min of coupling at 25 °C. Then the resins were washed
with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL). Fmoc protecting group was eliminated by
treating the resins with DMF/piperidine (4:1) (1x5 mLx1 min + 1x5 mLx3 min). The resins were
washed with DMF (4x5 mL), DCM (4x5 mL) and DMF (2x5 mL) and immediately Alanine was incor-
porated to the peptide chain using Boc-Ala-OH (3 eq.), DIPCDI (3 eq.) and Oxyme Pure (3 €g.): 5 min
pre-activation + 1 h 30 min coupling at 25 °C. The resins were washed with DMF (4x5 mL) and DCM
(4x5 mL).
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Cleavage
For each cleavage studies, 10 mg of the Boc-Ala-Leu-Cys(PG)-O-Wang Resins were used.

- H-Ala-Leu-Cys-OH  tripeptide: The resins were solved with DCM (3x2 mLx
5 min) and its complete cleavage were performed with TFA/TIS/H,0 (95:2.5:2.5) (1x2 mLx1 h) fol-
lowed by washes with DCM (3x1 mL). Then the filtered washes were evaporated and precipitated with
Et,O. The resulting peptides were dissolved into 2 mL of H,O/MeCN (1:1) for their analysis by RP-
HPLC.

W.1.1 H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tg
= 4.23 min; Purity = 21 %.
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W.2.1 H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tg
= 4.18 min; Purity = 19 %.
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W.3.1 H-Ala-Leu-L-Cys(StBu)-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tr = 7.59 min; Purity = 86 %.
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- H-Ala-Leu-Cys-OH tripeptide: The resins were solved with DCM (3x2 mLx5 min) and its complete
cleavage were performed with TFA/TIS/DMB (92.5:2.5:5) (1x2 mLx1 h) followed by washes with
DCM (3x1 mL). Then the filtered washes were evaporated and precipitated with Et,O. The resulting
peptides were dissolved into 2 mL of H,O/MeCN (1:1) for their analysis by RP-HPLC.

W.1.2

W.2.2

W.3.2

H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tr
= 4.15 min; Purity = 43 %.
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H-Ala-Leu-L-Cys-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8 min] tg
= 4.14 min; Purity = 42 %.

1wa.z2. H-Ala-Leu-L-Cys-OH (5a) * RT | Area [% Area| Height
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H-Ala-Leu-L-Cys(StBu)-OH: RP-HPLC [linear gradient H,O/MeCN (95:5) to (50:50) over 8
min] tg = 7.57 min; Purity = 89 %.
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C-Terminal Cys Racemization study:

For C-terminal Cysteine racemization studies 100 mg of each Boc-Ala-Leu-Cys(PG)-O-2-CTC
and Boc-Ala-Leu-Cys(PG)-O-Wang Resins were used.

The following products were observed into the analyzed cleavage mixtures.

3-(1-piperidinyl)alanine adduct H-Ala-Leu-1-Cys(Phb)-OH H-Ala-Leu-p-Cys{Phb)-OH
H-Ala-Leu-L-Cys-OH H-Ala-Leu-p-Cys-OH
5d a (L\H & Y . \ De - ,I\ = of 5 !’:L"“‘ =
HaN ML ‘H’N}/U‘DH 5a 5 J\ o 5b e g H)Nv”\ﬁ’LTrkl'”’lLo“ H;.N.‘_l.u\ﬁ_, . IYIH )—L_OH
=l 5 HoN _MJLNJ H_ on PN [ Ao - : (af L. ~ : o \[ EE
@] TR TN i e
S Tl HS OH = “OH

H-Ala-Leu-1-Cys(5tBu)-OH

5c 5 o)
HuNYJLH, H\;)koﬂ

(o]
S -

T
2-CTC resin

The corresponding Boc-Ala-Leu-Cys(PG)-O-2-CTC resins [for PG: Thp, L- and D-Cys(Trt)]
were introduced into glass vial and it were treated with DMF/piperidine (4:1) (3 mL) for 24 h at 25 °C.
At 2, 4, 6 and 24 h, a small aliquot of resin were separated and it was introduced into a polypropylene
syringe and after washes with DMF (5x2 mL) and DCM (4x2 mL). The peptides were cleaved from the
resin using TFA/TIS/H,0 (95:2.5:2.5) (1x2 mLx1 h) followed by washes with DCM (3x1 mL). Then
the filtered washes were evaporated and precipitated with Et,O. The resulting peptides were dissolved
into 1 mL of H,O/MeCN (1:1) for their analysis by RP-HPLC.

Boc-Ala-Leu-Cys(PG)-O-2-CTC resin
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CTA.1. 2-CTC resin with Cys(Thp).
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CTB.1. 2-CTC resin with L-Cys(Trt)
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Wang Resin

The corresponding Boc-Ala-Leu-Cys(PG)-O-Wang resins [for PG: Thp, L- and D-Cys(Trt)] were
introduced into glass vial and it were treated with DMF/piperidine (4:1) (3 mL) for 24 h at 25 °C. At 2,
4, 6 and 24 h, a small aliquot of resin were separated and it was introduced into a polypropylene syringe
and after washes with DMF (5%2 mL) and DCM (4x2 mL). The peptides were cleaved from the resin
using TFA/TIS/H,0 (95:2.5:2.5) (1x2 mLx1 h) followed by washes with DCM (3x1 mL). Then the
filtered washes were evaporated and precipitated with Et,O. The resulting peptides were dissolved into
1 mL of H,O/MeCN (1:1) for their analysis by RP-HPLC.

Boc-Ala-Leu-Cys(GP)-O-Wang
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W1.1. Wang resin with Cys(Thp)
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W2.1. Wang resin with Cys(Trt)
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Wa3.1. Wang resin with Cys(StBu)
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Alternatively, the aliquots after 24 h were cleaved using TFA/TIS/IDMB (92.5:2.5:5)
(1x2 mLx1 h) followed by washes with DCM (3%x1 mL). Then the filtered washes were evaporated and
precipitated with Et,O. The resulting peptides were dissolved into 1 mL of H,O/MeCN (1:1) for their
analysis by RP-HPLC.
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W1.2. Wang resin with Cys(Thp)
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NMR Spectra
1. Fmoc-Cys-OH
'H NMR (400 MHz, DMSO-d6):
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13C NMR (100 MHz, DMSO-d6):
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2. Fmoc-Cys(Thp)-OH
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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