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Table 1. Solution phase C-terminal peptide elongation.

0
o
NH NH e NH
o S o H-Gly-OH (10 equiv) S
H DIPEA (11 equiv) o M
N B —— N OH
N g (2:1) MeCN:H,0 ; H/\ﬂ/
NH, o )\ o
o

N
H H
NMe NH, [o] =
5 6a-Gly
Chemical Formula: CygH;,NgOg Chemical Formula: C;gH,;5N505
Exact Mass: 576.2445 Exact Mass: 403.1856

Table 1, entry 1: 10 equiv H-Gly-OH was weighed out into a vial containing a stir bar. 20 mg of
crude peptide (5, 35 ymol) was dissolved in 300 pL of (2:1) MeCN: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-VI-002D_1h_20-45-95-15m_C18 lcd)
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Figure SI-01. Reaction progress after 30 min of H-Gly-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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(o]

//l( NH,
NH NH
H-Ala-OH (10 equiv)
\)L DIPEA (11 equw)
\)L o
(2:1) MeCN: Hzo
NMe
5 6a-AIa
Chemical Formula: CpgH3,NgOg Chemical Formula: CyHy7N505
Exact Mass: 576.2 Exact Mass: 417.2

Table 1, entry 2: 10 equiv H-Ala-OH was weighed out into a vial containing a stir bar. 20 mg of
crude peptide (5, 35 ymol) was dissolved in 300 pL of (2:1) MeCN: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-VI-002F 1h 20-45-95-15m C18.lcd)

(x10,000,000)
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Figure SI-02. Reaction progress after 30 min of H-Ala-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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Chemical Formula: CpgH3,NgOg
Exact Mass: 576.2
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Sy

6a-Pro

Chemical Formula: C,H»9N505
Exact Mass: 443.2

(o]

(o) //«NHZ

NH NH

H-Pro-OH (10 equiv)
DIPEA (11 equiv)

(2 1) MeCN:H,0

: )"NMe
o

5

Table 1, entry 3: 10 equiv H-Pro-OH was weighed out into a vial containing a stir bar. 20 mg of
crude peptide (5, 35 ymol) was dissolved in 300 pL of (2:1) MeCN: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 6 h, after 6 h the reactions were quenched in 20% MeCN/H.O (1%
TFA) and analyzed via RP-HPLC-MS.

MS Chromatogram(CAH-VI-002E 6h 20-45-95-15m-C18.lcd)

(x10,000,000)
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Figure SI-03. Reaction progress after 6 h of H-Pro-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O

(0.1% HCOOH) over 15 min.
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0
0 //1(
Nn NH
< NH NH
o M o] H-lle-OH (10 equiv) o B o
N\)j\ DIPEA (11 equiv) H
N coN 2:1) MeCN:H,0 \HJ\ N\)LN OH
NH, [0} z )\ (2:1) MeCN:H, i
o

N
H H H
NMe NH, (o] = (o)
5 6a-lle
Chemical Formula: CpgHz,NgOg Chemical Formula: Cy3H33N505
Exact Mass: 576.2 Exact Mass: 459.2

Table 1, entry 4: 10 equiv H-lle-OH was weighed out into a vial containing a stir bar. 20 mg of
crude peptide (5, 35 ymol) was dissolved in 300 pL of (2:1) MeCN: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,O

(1% TFA) and analyzed via RP-HPLC-MS.
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Figure SI-04. Reaction progress after 1 h of H-lle-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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0
@ N/H/I(NHZ
< NH NH NH
o o H-Trp-OH (10 equiv) o X =
" Trp-
N DIPEA (11 equiv] H
\)j\ﬁ \:)LN __DIPEA (11 equiv) \HL N\_)I\N OH

NH, o = o)\ : o

N
2:1) MeCN:H,0 H H H
NMe @1 2 NH, o) H
5 6a-lle
Chemical Formula: CpgH3,NgOg Chemical Formula: CygH3,NgO5
Exact Mass: 576.2445 Exact Mass: 532.2434

Table 1, entry 5: 10 equiv H-Trp-OH was weighed out into a vial containing a stir bar. 20 mg of
crude peptide (5, 35 ymol) was dissolved in 300 pL of (2:1) MeCN: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-095E 20-45-95-15m-C18.Icd)
(x10,000,000)
TIC(+)@1/478.00(+)@1* 10.00/347.00(+)@1* 10.00/577.00(+)@1* 10.00/
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Figure SI-05. Reaction progress after 30 min of H-Trp-OH addition, gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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NH, //(0 NH,
0, Ny NH:
~NH H-Gly-OH (10 equiv) ~ NH
o] o o] DIPEA (11 equiv) o] H o] " 0
H H —_
N, N\)j\ 2:1) MeCN:H,0 N, N\)L OH
N g N <" N (2:1) MeCN:H, N N v N
\NﬁLH /fLH )\ NH, O oo ¢ H/\g/
> o OH o o7 NMe 2 OH
7 8a-G-OH

Chemical Formula: CyqH;4NgOg
Exact Mass: 632.3

Table 1, entry 6: 10 equiv of H-Gly-OH was weighed out into a vial containing a stir bar. 20 mg
of 7 (25 ymol) was dissolved in 300 yL of (2:1) MeCN:H.O and added to the amino acid. Then
11 equiv of freshly distilled DIEA was added and allowed to stir at ambient temperature for 30
min. The reactions were quenched in 20% MeCN/H.O (1% TFA) and analyzed via RP-HPLC-
MS.

MS Chromatogram(CAH-VI-016B_20-45-95-15m_C18.lcd)
(x10,000,000)
TIC(+)@1/633.00(+)@1* 20.00/576.00(+)@1* 20.00/806.00(+)@1* 20.00/558.00(+)@1* 20.00/
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Figure SI-06. Reaction progress after 30 m of H-Gly-OH addition, gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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NH,
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o} o] o}
H H
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N : N !
H H i H
NH, o] o = o
o] OH

///( 8a-A-OH
NH, i

NH Chemical Formula: C3oH;sNgOg
H-Ala-OH (10 equiv) Exact Mass: 646.3

DIPEA (11 equw)
H
i :

Chemical Formula: Cy;H39N;Og
w /y Exact Mass: 557.3

(o]

(2 1) MeCN:H,0

Table 1, entry 7: 10 equiv of H-Ala-OH was weighed out into a vial containing a stir bar. 20 mg
of 7 (25 ymol) was dissolved in 300 yL of (2:1) MeCN:H-O and added to the amino acid. Then
11 equiv of freshly distilled DIEA was added and allowed to stir at ambient temperature for 30
min. The reactions were quenched in 20% MeCN/H.O (1% TFA) and analyzed via RP-HPLC-

MS.
MS Chromatogram(CAH-VI-016A_20-45-95-15m_C18.lcd)
(x10,000,000)
TIC(+)@1/647.00(+)@1* 10.00/576.00(+)@1* 10.00/806.00(+)@1* 10.00/558.00(+)@1* 10.00/
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Figure SI-07. Reaction progress after 30 m of H-Ala-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O

(0.1% HCOOH) over 15 min.
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NH,
< NH
o o o
H H
N, N OH
N : N <" N
H H i H
3 o o ¢ o
OH

o NH.

NH,
//« 8a-I-OH
o NH, ’
NH NH ) Chemical Formula: C33H5,NgOg
~ H-Ala-OH (10 equiv) Exact Mass: 688.4
[o] [o] [o] DIPEA (11 equiv)
n n\)]\ _ .wOH
o = )\ “ N
OH NMe m/k
7
C

NH, 0 : N
o v, NH H
F L :
HN
. Chemical Formula: Cy;H39N;Og
w Y, Exact Mass: 557.3
o

Table 1, entry 8: 10 equiv of H-lle-OH was weighed out into a vial containing a stir bar. 20 mg
of 7 (25 ymol) was dissolved in 300 yL of (2:1) MeCN:H-O and added to the amino acid. Then
11 equiv of freshly distilled DIEA was added and allowed to stir at ambient temperature for 30
min. The reactions were quenched in 20% MeCN/H.O (1% TFA) and analyzed via RP-HPLC-

MS.

MS Chromatogram(CAH-VI-016C_2h_20-45-95-15m_C18.lcd)

(x10,000,000)
TIC(+)@1/689.00(+)@1* 10.00/576.00(+)@1* 10.00/806.00(+)@1* 10.00/558.00(+)@1* 10.00/

17,775,910
i TIC
1.00H e -
] H-AKTWA-OH, 8b
| H-AKTWA-MeNbz-G-H
J . Macrocycle 8c
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Figure SI-08. Reaction progress after 2 h of H-lle-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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o) o o DIPEA (11 equiv)
H H\)j\ R EE—
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o
OH
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H%\M%LS

8a-P-OH

Chemical Formula: C3,H,gNgOg
Exact Mass: 672.4

Qn it
. kn,

Chemical Formula: Cy;H3gN;0g
(0]

NH.

Exact Mass: 557.3

Table 1, entry 9: 10 equiv of H-Pro-OH was weighed out into a vial containing a stir bar. 20 mg
of 7 (25 ymol) was dissolved in 300 yL of (2:1) MeCN:H,O and added to the amino acid. Then
11 equiv of freshly distilled DIEA was added and allowed to stir at ambient temperature for 30
min. The reactions were quenched in 20% MeCN/H.O (1% TFA) and analyzed via RP-HPLC-

MS. Only macrocycle was observed.

MS Chromatogram(CAH-VI-016D_6h_20-45-95-15m_C18.Icd)

(x10,000,000)

TIC(+)@1/673.00(+)@1* 20.00/576.00(+)@1* 20.00/806.00(+)@1* 20.00/558.00(+)@1* 20.00/

18,091,339

TIC

1.00+

H-AKTWA-OH, 8b

H-AKTWA-MeNbz-G-H

H A Macrocycle 8c
i J\
OAOO—MJ LQ/\ L PDA, 254 nm
L L | — 1 . T T 1T T T 7
0.0 25 5.0 7.5 10.0 125 15.0
min

Figure SI-09. Reaction progress after 6 h of H-Pro-OH addition, Gradient: 20-45(12 min)-95(3 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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Table 2. On-resin elongation to access protected peptide acids.

1) 4-nitrophenyl
Boc chloroformate ~ NBoc

fleDbz  then DIPEA/DMF
Boe—ED{ ) o \)L \)L ﬁr

Rink  2) H-Gly-OH (10 equiv)
10a-G-OH

DIPEA (11 equiv,
9 DMF, 4 ( quiv) NHBoc
Chemical Formula: CygH;1N50g
Exact Mass: 603.3

Table 2, entry 1: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH was dissolved in 500 yL DMF 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 (LN,), and lyophilized to yield the crude peptide.
o TIC(+)@1/604.00(+)@1* 8.00/547.00(+)@1* 8.00/

:8,659,348
8.00 70000 g

g 60000
7.00- 50000
B 40000
b 30000
6.00

20000

10000

r342
Fa48
-F—504
1026
1131
11229

\ X
>
Y

1832

©
o3
Lo

5.00

30 o 500 600 700 8bo 900 1000 1100 1200 1300

3 H3e1
3

4.00
3.004

2.00 ‘

] I ’ Boc-AW(Boc)A-OH
| |
1,00E }\ “ I M

-1.007
—— 1 —————————

0o 25 5.0 75 10.0 125 15.0

min
Figure SI-10. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).

TIC(+)@1/249.00(+)@1/577.00(+)@1/

43,688,792

3.00

2,00; TIC
1 I

1.00—— \“
1 \I H-AWA-MeNbz-G-NH,
1 |

m-gpwu mww PDA, 254 nm
0.0 2.5 5.0 7.5 10‘.0 ' ' I ' 12‘.5 I ' I I 1_5,0

Figure SI-11. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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MeDbz
-Gly-
Rink
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NBoc

S

then DIPEA/DMF o

0
H
—_—
2) H-Gly-OH (10 equiv) \)LN N\)LN/\[I/OH
DIPEA (11 equiv) H H
(5:1) DMF:H,0, 4 h NHBoc O ° o

10a-G-OH

Chemical Formula: CygH;1N5Og
Exact Mass: 603.3

Table 2, entry 2: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH,CI,for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH was dissolved in 500 yL DMF 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 (LNy), and lyophilized to yield the crude peptide.
TIC(+)@1/604.00(+)@1/547.00(+)@1/

600—_ 500000 &
400000
5'00_' 3000004
1 200000 ~
3 IS
1000004 2 T oo
4.00- ] ﬂ |5 898 383|88
— 300 460 560 600 760 860 960 HJ‘GU 11b0 12‘00 IS‘OO
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1.00-] I
] I A Boc-AW(Boc)A-OH
] i
' h L
. | N | VA U Y ey
o.oo—_f—J\J PDA, 254 nm
——— — — —
0.0 25 75 10.0 125 15.0
min

Figure SI-12. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-13. Analytical Column PDA for determination of conversion.
over 15 min.
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1) 4-nitrophenyl ~ /NBoc
Boc chloroformate o H o
MeDbz then DIPEA/DMF N\)L H
B°° -Gly- , \HJ\N - N/\n/o
Rink 2) H-Gly-OH (10 equiv) H H H
9 DIPEA (21 equiv) NHBoc O = [
(5:1) DMF:H,0, 4 h 10a-G-OH

Chemical Formula: CpgH,1N509
Exact Mass: 603.3

Table 2, entry 3: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH was added directly to the resin followed by 600
uL DMF:H,0 (5:1). Then 21 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.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 (LN,), and lyophilized to yield the crude peptide.

TIC(+)@1/604.00(+)@1/547.00(+)@1/
3,198,420

3.00+
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Figure SI-14. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-15. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O over 15 min
(0.1% HCOOH).
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1)

4-nitrophenyl

Boc chloroformate
MeDbz then DIPEA/DMF
Boc—EWID{ iy -
Rink 2) H-Gly-OH (10 equiv)
9 NaSPh (1 equiv)

HS(CH,),COOC,Hs5

DIPEA (21 equiv)
(5:1) DMF:H,0, 4

h

Supporting Information

~ NBoc ~ NBoc

N

o
H
N OH
\‘)LN/\H/
H H
[o) = o]

0 0
H\E)]\s/\)l\oa
o H

10a-S(CH,),COOEt

Chemical Formula: C3,H,6N,04S
Exact Mass: 662.3

N
H H
NHBoc NHBoc
10a-G-OH
Chemical Formula: CpgH;1N50g
Exact Mass: 603.3

Table 2, entry 4: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure).10 equiv of H-Gly-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 pyL DMF:H,O (5:1) with 100 uL of ethyl-3-mercaptopropionate. Then
21 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/H2O. 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 (LN,), and
lyophilized to yield the crude peptide. Exclusively alkyl thioester was observed.
MS Chromatogram(RES-I-075_crude Icd)

(x1,000,000)
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Figure SI-16. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-17. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
1) 4-nitrophenyl S NBoc
Boc chloroformate o H\)f]‘\
MeDbz then DIPEA/DMF \HJ\ N OH
Boc—.— -Gly- > N v~ N
m Rinyk 2) H-Gly-OH (10 equiv) NHB H o E H/\Io]/
9 NaSPh (1 equiv) 0C
DIPEA (21 equiv) 10a-G-OH
(5:1) DMF:H,0,4 h Chemical Formula: CpgH,1N509

Exact Mass: 603.29
Table 2, entry 5: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL DMF:H,O (5:1). Then 21 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
CHXCl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown down

and the remaining solution was frozen (LNy), and lyophilized to yield the crude peptide.
TIC(+)@1/604.00(+)@1/547.00() @1
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Figure SI-18. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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TIC(+)@1/249.00(+)@1/577.00(+)@1/
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Figure SI-19. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
1) 4-nitrophenyl X NBoc
Boc chloroformate o M o
fleDb2 then DIPEA/DMF N\)l\ OH
Boc -Gly- > N N
Rink 2) H-Gly-OH (10 equiv) H H
9 NaSPh (1 equiv) NHBoc O = o
DIPEA (21 equiv) 10a-G-OH
(5:1) DMF:H,0, 4 h Chemical Formula: CgH41N5Oq

Exact Mass: 603.29
Table 2, entry 5: 100 mg (16 ymol) of 9 was weighed out into a 5 mL reaction vial and swelled
in 500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL DMF:H,O (5:1). Then 21 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
CHXCl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown down
and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide. The
crude peptide was purified using RP-HPLC-MS to yield the pure peptide 10a-G-OH in 39% yield
(4.7 mg). "H NMR (600 MHz, DMSO-ds) & 8.12 (s, 1H), 7.98 (dd, J = 33.3, 7.4 Hz, 1H), 7.81 (d,
J=79Hz, 1H), 7.67 (d, J=8.2 Hz, 1H), 7.47 (s, 1H), 7.30 (q, J= 7.2, 6.7 Hz, 1H), 7.28 (q, J =
6.8 Hz, 1H), 6.96 (dd, J= 27.6, 7.2 Hz, 1H), 4.58 (dd, J= 14.0, 5.8 Hz, 1H), 4.36 — 4.25 (m, 1H),
3.91 — 3.84 (m, 1H), 3.79 — 3.68 (m, 3H), 3.11 (d, J = 11.0 Hz, 1H), 2.93 (dd, J = 14.9, 8.3 Hz,
1H), 1.60 (s, 9H), 1.34 (s, 8H), 1.21 (d, J = 7.0 Hz, 2H), 1.11 (dq, J = 16.0, 9.0, 8.1 Hz, 4H). °C
NMR (151 MHz, DMSO) & 172.6, 172.3, 171.1, 170.5, 155.0, 149.1, 134.7, 130.4, 124.2, 122.4,
119.5, 116.1, 114.5, 83.4, 78.2, 52.4, 51.9, 50.1, 48.1, 40.8, 28.2, 27.7, 18.3, 18.1. HRMS
(ESI+) m/z calc’d for Ca9H41NsOgNa [M+Na]* 626.2802, found 626.2786.
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Figure SI-20. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).

MS Chromatogram(RES-I-086 TFAcleavage 20-80-15m C18-3.10.lcd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/
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min
Figure SI-21. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)
over 15 min.
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MS Chromatogram(RES-I-086_pure_40-95-95-15m_C18-3.6.Icd)
(x10,000,000)

TIC(+)@1/604.00(+)@1* 10.00/
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Figure SI-22. Analytical Column PDA of pure peptide, gradient of 40-95(10 min)-95(5 min)% MeCN/H,0 (0.1%
HCOOH) over 15 min.

1) 4-nitrophenyl

Boc chloroformate ~ NBoc
MeDb2 then DIPEA/DMF (e} o fo)
Boc -Gly- \)j\
Rink 2) H-lle-OH (10 equiv) N NN OH
9 DIPEA (11 equiv) H i H
(5:1) DMF:H,0, 4 h NHBoc 0 * o
10a-1-OH

Chemical Formula: C33H 9N509
Exact Mass: 659.3530

Table 2, entry 6: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH was dissolved in 500 yL DMF and 100 pyL 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,0. The resin was further rinsed
with CH.Cl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown
down and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide.
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Figure SI-23. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-24. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)

over 15 min.

S19



Arbour, Stamatin, and Stockdill Supporting Information

1) 4-nitrophenyl NB°°
Boc chloroformate o
MeDb2 then DIPEA/DMF
Boc—(AWR) G- \‘)J\N
Rink 2) H-lle-OH (10 equiv) H

9 DIPEA (21 equiv) NHBoc
(5:1) DMF:H,0,4 h 10a I-OH
Chemical Formula: C33H 9N509
Exact Mass: 659.3530

Table 2, entry 7: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH was added directly to the resin followed by 600
uL DMF:H,0 (5:1). Then 21 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
n (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 (LN;), and lyophilized to yield the crude peptide.
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Figure SI-25. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-26. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.

S20



Arbour, Stamatin, and Stockdill Supporting Information

1) 4-nitrophenyl NBoc
Boc chloroformate 0
MeDbz then DIPEA/DMF
eDb:
Boc—(AWA)— -Gly- >~ N
Rink 2) H-lle-OH (10 equiv) H

9 NaSPh (1 equiv) NHBoc
DIPEA (21 equiv) 103.[ OH
(5:1) DMF:H,0, 4 h Chemical Formula: Ca3HgoN5Og
Exact Mass: 659.3530

Table 2, Entry 8: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH and 1 equiv of NaSPh was added directly to the
resin followed by 600 yL DMF:H,O (5:1). Then 21 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 (LN,), and lyophilized to yield the crude peptide.
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Figure SI-27. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-28. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl NB°° = /NBoc
Boc chloroformate (o} NH,
{1eDB2 then DIPEA/DMF \)l\ ,&
Boc -Gly- " N7 NH
Rink 2) H-lle-OH (10 equiv) NHBOH ¢ H
9 NaSPh (1 equiv)
DIPEA (21 equiv) 10a-l OH 10a HNC(NH)ZH

(5:1) DMF:NCL Buffer, 4h  chemical Formula: C33H,oN50g

Exact Mass: 659.3530

Chemical Formula: CygHy;N;0,

Exact Mass: 587.3067

Table 2, entry SI-01: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and
swelled in 500 yL CH.Cl, for 30 min. A fresh sodium phosphate buffer was prepared (see
sodium phosphate buffer with guanidine procedure). After swelling the solvent was removed and
the resin was activated (See General Procedure). 10 equiv of H-lle-OH and 1 equiv of NaSPh
were added directly to the resin followed by 600 yL DMF: modified NCL buffer (5:1). Then 21
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/H2O. 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 (LN.), and
lyophilized to yield the crude peptide. Mostly guanidine addition was observed.
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Figure SI-29. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-30. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl

~ NBoc
Boc chloroformate o " o
WVeDbz then DIPEA/DMF N\)]\ OH
Boc -Gly- - H ; H
2) H-lle-OH (10 equiv) i o

Rink
9 NaSPh (1 equiv) NHBoc o
DIPEA (21 equiv) 10a-I-OH
(5:1) DMF:NCL Buffer, 4 h Chemical Formula: C33H,gN50g
Exact Mass: 659.3530

Table 2, entry 9: 100 mg of 9 (16 ymol) was weighed out into a 2 mL reaction vial and swelled
in 500 uL CH.CI, for 30 min. A fresh sodium phosphate buffer was prepared (see Sodium
phosphate buffer, guanidine-free). After swelling the solvent was removed and the resin was
activated (See General Procedure). 10 equiv of H-lle-OH and 1 equiv of NaSPh were added
directly to the resin followed by 600 yL DMF:NCL Buffer (5:1). Then 21 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 (LN,), and lyophilized to yield the crude
peptide. The crude peptide was purified using RP-HPLC-MS to give the pure peptide in 22%
yield (4.4 mg). 'H NMR (499 MHz, DMSO-ds) & 8.21 (d, J = 7.1 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H),
7.88 (d, J=8.2Hz, 1H), 7.83 (d, J=8.0 Hz, 1H), 7.65 (d, J= 7.6 Hz, 1H), 7.49 (s, 1H), 7.29 (t, J
=7.7Hz,1H), 7.21 (t, J=7.5 Hz, 1H), 6.92 (d, J= 7.3 Hz, 1H), 4.66 — 4.53 (m, 1H), 4.37 (q, J =
6.9 Hz, 1H), 4.17 (dd, J=8.2, 5.8 Hz, 1H), 3.92 — 3.83 (m, 1H), 3.13 — 3.02 (m, 1H), 2.97 — 2.87
(m, 1H), 1.76 (dq, J=13.7, 7.7, 7.2 Hz, 1H), 1.60 (s, 9H), 1.33 (s, 8H), 1.20 (t, J = 6.9 Hz, 3H),
1.10 (d, J = 7.0 Hz, 4H), 0.84 (t, J = 7.8 Hz, 6H). '*C NMR (126 MHz, DMSO) & 172.9, 172.6,
172.1, 170.6, 155.0, 149.1, 134.7, 130.4, 124.2, 122.4, 119.4, 116.2, 114.6, 83.4, 78.2, 56.3,
51.8, 50.2, 48.0, 36.5, 28.2, 27.7, 27.4, 24.7, 18.2, 15.6, 11.4; HRMS (ESI+) m/z calc’d for
CasHi9NsOgNa [M+Na]* 682.3428, found 682.3428.

MS Chromatogram(RES-II-005_crude_40-95-95-15m_C18_3.6.Icd)
(x100,000,000)
TIC(+)@1/660.00(+)@1* 10.00/547.00(+)@1* 10.00/
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min
Figure SI-31. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-32. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 (0.1% HCOOH)
over 15 min.

MS Chromatogram(RES-II-005_pure_40-95-95-15m_C18-3.6.Icd)
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Figure SI-33. Analytical Column PDA of pure peptide, gradient of 40-95(10 min)-95(5 min)% MeCN/H,0O (0.1%
HCOOH) over 15 min.
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Boc T
eDbz
Boc -Gly-

9

Rink

1) 4-nitrophenyl
chloroformate
then DIPEA/DMF

2) H-Ala-OH (10 equiv)
DIPEA (11 equiv)
(5:1) DMF:H,0, 4 h

Supporting Information

~ NBoc

o
H
N OH
\HJ\N \)LN/H‘/
H i H
o] = o

NHBoc

10a-A-OH

Chemical Formula: C3yH;3N50g

Exact Mass: 617.3

Table 2, entry 10: 20 mg of 9 was weighed out into a 2 mL reaction vial and swelled in 500 pL
CH.Cl, for 30 min. After swelling the solvent was removed and the resin was activated (See
General Procedure). 10 equiv of H-Ala-OH was dissolved in 500 yL DMF and 100 pL 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
CHXCl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown down
and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide.

TIC(+)@1/618.00(+)@1/547.00(+)@1/

413,107,429 800000 E:
4 «©
1.204 700000-
] 600000
E 500000
1_00_5 400000 « 3
E 300000 @ &
p 200000- o E
] 1000004 © ¢ S v o $5 3 28
0.80] g 1./ B ¥ 838 2 88
E 300 400 500 600 700 800 900 1000 1100 1200 1300
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0.0 25 50 75 10.0 125 15.0
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Figure SI-34. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-35. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl

Boc chloroformate a~ NBoc
MeDb2 then DIPEA/DMF o o
S Gy kI
Rink~  2) H-Ala-OH (10 equiv) N N . N OH
9 DIPEA (21 equiv) H H H
(5:1) DMF:H,0, 4 h NHBoc o ¢ o
10a-A-OH

Chemical Formula: C3yH;3N50g
Exact Mass: 617.3

Table 2, entry 11: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Ala-OH was added directly to the resin followed by 600
uL DMF:H,0 (5:1). Then 21 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.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 (LN,), and lyophilized to yield the crude peptide.

TIC(+)@1/618.00(+)@1/547.00(+)@1/
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Figure SI-36. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-37. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl

Supporting Information

Boc chloroformate a~ NBoc
MeDb: then DIPEA/DMF (o] o
B°° -Gly- H L
Rink  2) H-Ala-OH (10 equiv) N AN OH
9 NaSPh (1 equiv) H H H
DIPEA (21 equiv) NHBoc o = o]
(5:1) DMF:H,0, 4 h 10a-A-OH
Chemical Formula: C3gH,;3N50,
Exact Mass: 617.3

Table 2, entry 12: 20 mg of 9 (4 umol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Ala-OH and 1 equiv of NaSPh was added directly to the
resin followed by 600 yL DMF:H,O (5:1). Then 21 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 (LN,), and lyophilized to yield the crude peptide.
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5 00; 2000000 ©
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Figure SI-38. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-39. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl
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Boc
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Rink 2) H-Ala-OH (10 equiv) N
9 NaSPh (1 equiv) H
DIPEA (21 equiv) NHBoc NHBoc
(5:1) DMF:NCL Buffer, 4 h 10a-A OH

Chemical Formula: C3yH;3N50g
Exact Mass: 617.3

Supporting Information

NBoc

\)L

10a-HNC(NH)2H

Chemical Formula: CpgH,1N;07
Exact Mass: 587.3

Table 2, entry SI-02: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and
swelled in 500 yL CH.CI, for 30 min. A fresh sodium phosphate buffer was prepared. (See
Sodium phosphate buffer with guanidine procedure). After swelling the solvent was removed
and the resin was activated (See General Procedure). 10 equiv of H-Ala-OH and 1 equiv of
NaSPh were added directly to the resin followed by 600 yL DMF:modified NCL Buffer (5:1).
Then 21 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/H2O. 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 (LN.), and
lyophilized to yield the crude peptide. Mostly guanidine addition was observed.
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Figure SI-40. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H20

(0.1% HCOOH).
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Figure SI-41. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl
chloroformate ~ NBoc

Boc
MeDb2 then DIPEA/DMF o] o
B°°_-_m -Gly- H \)L
Rinyk 2) H-Ala-OH (10 equiv) N N SN OH
9 NaSPh (1 equiv) H H
DIPEA (21 equiv) NHBoc (o] = 0
(5:1) DMF:NCL Buffer, 4 h 10a-A-OH

Chemical Formula: C3yH;3N50g
Exact Mass: 617.3

Table 2, entry 13: 100 mg of 9 (16 pymol) was weighed out into a 5 mL reaction vial and swelled
in 500 uL CHJCI, for 30 min. A fresh sodium phosphate buffer was prepared. (See Sodium
phosphate buffer (Guanidine-free) procedure). After swelling the solvent was removed and the
resin was activated (See General Procedure). 10 equiv of H-Ala-OH and 1 equiv of NaSPh were
added directly to the resin followed by 600 yL DMF:modified NCL Buffer (5:1). Then 21 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 (LN.), and lyophilized to yield
the crude peptide. The crude peptide was purified using RP-HPLC-MS to isolate 2.3 mg of pure
peptide and 5.2 mg of mixed peptide (61% HPLC purity) to give 29% yield. '"H NMR (600 MHz,
DMSO-ds) 6 8.20 (s, 1H), 8.01 (d, J= 7.6 Hz, 1H), 7.80 (d, J = 7.8 Hz, 1H), 7.67 (s, 1H), 7.48 (s,
1H), 7.30 (t, J=7.5 Hz, 1H), 7.26 — 7.18 (m, 1H), 6.94 (d, J= 6.4 Hz, 1H), 4.59 (s, 1H), 4.28 (d,
J=6.6 Hz, 1H), 4.16 (s, 1H), 3.90 — 3.85 (m, 1H), 3.08 (s, 1H), 2.92 (dd, J = 14.8, 8.3 Hz, 1H),
1.60 (s, 9H), 1.33 (s, 7H), 1.28 — 1.22 (m, 3H), 1.19 (d, J= 6.9 Hz, 3H), 1.10 (d, J = 7.3 Hz, 4H).
3C NMR (151 MHz, DMSO) & 174.0, 172.6, 171.6, 170.4, 155.0, 149.1, 134.7, 130.4, 124.2,
122.4, 119.5, 116.2, 114.6, 83.4, 78.2, 51.9, 50.1, 47.9, 47.6, 28.2, 27.7, 18.2, 18.08, 17.3.
HRMS (ESI+) m/z calc’d for CsgH4sNsOgNa [M+Na]® 640.2958, found 640.2940.

MS Chromatogram(RES-11-004_crude_40-95-95-15m_C18_3.6.lcd)
(x100,000,000)
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Figure SI-42. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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MS Chromatogram(RES-1-094_TFA_run2_20-80-15m_C18-3.6.Icd)
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Figure SI-43. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 (0.1% HCOOH)

over 15 min.
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Figure SI-44. Analytical Column PDA of pure peptide, gradient of 40-95(10 min)-95(5 min)% MeCN/H,O (0.1%

HCOOH) over 15 min.
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MS Chromatogram(RES-1I-004_mixed_40-95-95-15m_C18-3.6.Icd)
(x10,000,000)
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Figure SI-45. Analytical Column PDA of mixed peptides, gradient of 40-95(10 min)-95(5 min)% MeCN/H,O (0.1%
HCOOH) over 15 min.

1) 4-nitrophenyl
chloroformate NBoc o

B
o MeDbz then DIPEA/DMF o S o OH
Boc m Gly: - H \)]\
N

-Rink- 2) H-Pro-OH (10 equiv)
9 DIPEA (11 equiv) N Y
(5:1) DMF:H,0, 4 h NHBoc O °©
10a-P-O

Chemical Formula: C3,H;5N509
Exact Mass: 643.3

Table 2, entry 14: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH 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,0. The resin was further rinsed
with CH.Cl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown
down and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide.
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Figure SI-46. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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Figure SI-47. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
1) 4-nitrophenyl
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Boc—(EW){ “diy . Y
Rink 2) H-Pro-OH (10 equiv) N N N
9 DIPEA (21 equiv) y T
(5:1) DMF:H,0,4 h NHBoc O =

10a-P-OH

Chemical Formula: C3,H,5N509
Exact Mass: 643.3

Table 2, entry 15a: 20 mg of 9 (4 umol) was weighed out into a 2 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by 600
uL DMF:H,0 (5:1). Then 21 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.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 (LN,), and lyophilized to yield the crude peptide.
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Figure SI-48. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-49. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

Boc
MeDb2 then DIPEA/DMF o o
N

over 15 min.

1) 4-nitrophenyl
chloroformate NBoc o

-Gly-
Rink 2) H-Pro-OH (10 equiv)
9 DIPEA (21 equiv) N i
(5:1) DMF:H,0, 4 h NHBoc O =
10a-P-0O
Chemical Formula: C3,H,;5N509
Exact Mass: 643.3

Table 2, entry 15b: 100 mg of 9 (16 ymol) was weighed out into a 5 mL reaction vial and
swelled in 500 pyL CHCI, for 30 min. After swelling the solvent was removed and the resin was
activated (See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin
followed by 600 yL DMF:H,O (5:1). Then 21 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
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remaining solution was frozen (LN.), and lyophilized to yield the crude peptide. The crude
peptide was purified using RP-HPLC-MS yielding 1 mg of pure peptide (10a-P-OH) and 5.9 mg
of mixed peptide (79% HPLC purity) giving 44% yield. '"H NMR (499 MHz, DMSO-ds) & 12.43 (s,
1H), 8.23 (d, J=7.1 Hz, 1H), 8.01 (d, J=8.1 Hz, 1H), 7.81 (d, J=8.0 Hz, 1H), 7.65 (d, J= 7.8
Hz, 1H), 7.48 (s, 1H), 7.30 (t, J= 7.2 Hz, 1H), 7.22 (t, J= 7.5 Hz, 1H), 6.93 (d, J = 7.4 Hz, 1H),
4.60 (d, J=5.8 Hz, 1H), 4.53 — 4.43 (m, 1H), 4.23 (dd, J= 8.8, 4.1 Hz, 1H), 3.96 — 3.84 (m, 1H),
3.49 (d, J = 6.7 Hz, 2H), 3.11 — 2.98 (m, 1H), 2.91 (dd, J = 13.9, 7.6 Hz, 1H), 2.18 — 2.04 (m,
1H), 1.94 —1.77 (m, 3H), 1.61 (s, 9H), 1.35 (s, 8H), 1.18 (d, J= 6.7 Hz, 3H), 1.11 (d, J= 7.0 Hz,
3H). ®C NMR (151 MHz, DMSO) § 173.3, 172.5, 170.0, 155.0, 149.1, 134.6, 130.4, 124.2,
122.3, 119.4, 116.1, 114.6, 83.4, 78.2, 59.7, 58.6, 51.9, 50.0, 49.5, 46.3, 28.6, 28.2, 27.7, 24.5,
18.1, 16.9. HRMS (ESI+) m/z calc’d for C3,H4sNsOgNa [M+Na]* 666.3115, found 666.3115.
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Figure SI-50. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(x10,000,000)

(0.1% HCOOH).

MS Chromatogram(RES-I-085_mix_644_547_40-95-95-15m_C18-3.6.lcd)
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Figure SI-51. Analytical Column PDA of mixed peptide, gradient of 40-95(10 min)-95(5 min)% MeCN/H,0 (0.1%

HCOOH) over 15 min.

S34



Arbour, Stamatin, and Stockdill

{x1,000,000)

MS Chromatogram(RES-I-085_pure_50-15m_C18-3.6.Icd)

Supporting Information
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Figure SI-52. Analytical Column PDA of pure peptide, gradient of 50% MeCN/H,O (0.1% HCOOH) over 15 min.

MS Chromatogram(RES-I-085_TFAcleavage_20-80-15m_C18-3.9.Icd)
(x10,000,000)

TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/
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N
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I ‘ - — H-AWA-MeNbz-G-NH, |
L1 /\\_k -
l N
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- 1 - - - 1 T - I T - - 1 > - T 1.
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min

Figure SI-53. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.

1) 4-nitrophenyl
chloroformate

§°°  (ieDBz  then DIPEADMF o X9 OH
Boc—(AWA )} -Gly- i
Rink.  2) H-Pro-OH (10 equiv) N\)]\
9 NaSPh (1 equiv) N ; N
DIPEA (21 equiv) NHBoc (o] =

(5:1) DMF:H,0, 4 h 10a-P-O

Chemical Formula: C;3,H;5N509
Exact Mass: 643.3

Table 2, entry 16: 20 mg of 9 (4 umol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL DMF:H,O (5:1). Then 21 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
CHXCl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown down

and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide 10a-P-
OH.
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Figure SI-54. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O

(0.1% HCOOH).
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Figure SI-55. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 (0.1%

Boc
MeDbz

Rink
9

HCOOH) over 15 min.

1) 4-nitrophenyl
chloroformate
then DIPEA/DMF o X OH

2) H-Pro-OH (10 equiv)
NaSPh (1 equiv)
DIPEA (21 equiv)
(5:1) DMF:H,0, 4 h x 2

H
NHBoc o
10a-P-OH
Chemical Formula: C3,H;5N509
Exact Mass: 643.3

Table 2, entry 17: 20 mg of 9 (4 umol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL DMF:H,O (5:1). Then 21 equiv of freshly distilled DIEA was added
and the reaction vial was agitated at ambient temperature for 4 h. The solvent was removed,
collected, and the resin was subjected to the same reactions conditions for an additional 4 h.
After this time, the solvent was removed from the vial and quenched in (1% TFA) 20%
MeCN/H2O. The resin was further rinsed with CH.Cl, (3 x 1 mL) and combined with the initial
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solvent. The volatile solvent was blown down and the remaining solution was frozen (LN.), and
lyophilized to yield the crude peptide 10a-P-OH.

MS Chromatogram(RES-I-084A_crude_40-95-95-15m_C18-3.6.lcd)

(x10,000,000)
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Figure SI-56. Analytical Column PDA of crude peptide (1) at 254 nm. Gradient: 40-95(10 min)-95(5 min)%
MeCN/H,0 (0.1% HCOOH).
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Figure SI-57. Analytical Column PDA of crude peptide (2) at 254 nm. Gradient: 40-95(10 min)-95(5 min)%
MeCN/H,0 (0.1% HCOOH).
MS Chromatogram(RES-1-084_TFAcleavage_20-80-15m_C18-3.8.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/
37,329,136
3.00+
] TIC
2.00
1.004 H-MeNbz-G-NH,
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Figure SI-58. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0 (0.1%
HCOOH) over 15 min.
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Table 3. Evaluation of C-terminal alanine epimerization.
1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz then DIEA/DMF
Boc—(im) "oy > Boc—(AWAD—oH

-Gly-
Rink 2) H-lle-OH (10 equiv)
9 NaSPh, DIPEA
(5:1) DMF:NCL buffer
4h

10a

Table 3, entry 1: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH and 1 equiv of NaSPh were added directly to the
resin followed by (5:1) 600 yL DMF:modified NCL buffer (without guanidine). Then 21 equiv of
freshly distilled DIEA was added and the reaction vial was agitated at ambient temperature for 4
h. After this time, the solvent was removed from the vial and quenched in (1% TFA) 20%
MeCN/H2O. 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 (LN.), and
lyophilized to yield the crude peptide 10a-1-OH.
MS Chromatogram(CAA-VI111-022_23_TFAcoinjection_20-40-15min_C18_3.6.lcd ,
CAA-VIII-022_TFAdeprotected_20-40-15min_C18-3.6.Icd ,
CAA-VIII-023_TFAdeprotected_20-40-15min_C18-3.6.lcd)

x100,000)
460.00(+)@1/

1230,611
2.00+

1.00+
1 co-injection

(0100 e e T S Mr s nhmn o homed

7 8 9 10”"11”"_12

min

Figure SI-59. Evaluation of C-terminal alanine epimerization with isoleucine. A) L-Ala crude, B) D-Ala crude, and C)
co-injection, gradient of 50% MeCN/H,O (0.1% HCOOH) over 15 min. For conversion see Figure SI-32.
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1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz then DIEA/DMF
Boc—wa)—{"ay. > goc—(AWAD—oH

Rink~ 2) H-lle-OH (10 equiv)
9 (5:1) DAIF-NCL buffer 10a
4h
Table 3, entry 2: 10 mg of 9 (2 pymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH was added directly to the resin followed by (5:1)
300 pyL DMF:modified NCL buffer (without guanidine). Then 21 equiv of freshly distilled DIEA
was added and the reaction vial was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude

peptide 10a-1-OH.

MS Chromatogram(CAA-VIII-023_TFAdeprotected_20-40-15min_C18-3.6.Icd ,
CAA-VIII-022_23_TFAcoinjection_20-40-15min_C18_3.6.lcd ,
CAA-VI11-028_20-40-15min_C18-3.6.Icd)

(x100,000)
460.00(+)@1/
{493,552 ﬂ
4.007 [\
3 |
3.004 |’ |,
3 \
] |
2.00] f |
1 D-Aa ‘ [
1 ’00“: Co-injection /' |
0.004—~ '-/?Ja"]‘l%.’“e‘?@?‘ri'z.@&,m‘.“ﬂ : \?””,“‘.'“T“?“.“T"? —————
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min
Figure SI-60. Evaluation of C-terminal alanine epimerization with isoleucine. A) D-Ala crude, B) co-injection, and C)
L-Ala crude, gradient of 50% MeCN/H,O (0.1% HCOQH) over 15 min.

MS Chromatogram(CAA-VIII-028 TFAcleavage 20-80-15min C18-3.6.lcd)
(x1,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/
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Figure SI-61. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
Boc chloroformate Boc

fleDbz,  then DIEADMF
Boc Gly > BocOH

Rink.  2) H-lle-OH (10 equiv)
9 NaSPh 10

(5:1) DMF:NCL buffer
4h

Table 3, entry 3: 10 mg of 9 (2 pymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH and 1 equiv NaSPh was added directly to the
resin followed by (5:1) 300 yL DMF:modified NCL buffer (without guanidine). The reaction vial
was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude peptide 10a-1-OH.

MS Chromatogram(CAA-VI11-023_TFAdeprotected_20-40-15min_C18-3.6.lcd ,
CAA-VIII-022_23_TFAcoinjection_20-40-15min_C18_3.6.Icd ,
CAA-VIII-029_20-40-15min_C18-3.6.Icd)

(x100,000)
460.00(+)@1/
272,534
2,004 m
1.00 p-Ala l[
+-Co-injection iiﬁ“ \ =
1 L-Ala, <1% epimerization " ‘ '1
0-00,.‘.p,,..‘.’.,‘“.,.,.
5.0 75 10.0 125
min

Figure SI-62. Evaluation of C-terminal alanine epimerization with isoleucine. A) D-Ala crude, B) co-injection, and C)
D-Ala crude, gradient of 20-40% MeCN/H.O (0.1% HCOQOH) over 15 min.

MS Chromatogram(CAA-VIII-029 TFAcleavage 20-80-15min C18-3.6.lcd)
(x1,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/

14,868,544
4,004
TIC
3_00—: “
2.004 | ‘ \(
1.004 '\ " | H-AWA-MeNbz-G-NH;
] T (—
0.00+ ’I H‘ PDA, 254 nm
AN | DY | DU Wy
400 ~—~ -/ -
0.0 25 50 75 10.0 125 15.0
min
Figure SI-63. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
chloroformate Boc

Boc
MeDbz then DIEA/DMF
Boc— (@A) ey Boc—(EWgA)—oH

e’ 2) Hlle-OH (10 equiv)

9 DIPEA (21 equiv)

(5:1) DMF:H,0,4 h
Table 3, entry 4: 24 mg of 9 (5 pymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH was added directly to the resin followed by (5:1)
600 yL DMF:H,0. Then 21 equiv of freshly distilled DIEA was added and the reaction vial was
agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude peptide 10a-1-OH.

10a

MS Chromatogram(CAA-VI11-022_23_TFAcoinjection_20-40-15min_C18_3.6.lcd ,
CAA-VIII-022_TFAdeprotected_20-40-15min_C18-3.6.Icd ,
CAA-VIII-023_TFAdeprotected_20-40-15min_C18-3.6.lcd)

(x100,000)
460.00(+)@1/

1230,611
2.00

1.00- o J“'w, 1 \
1Co-injection j oy
0.00 | D:A8, <1% epimerization ]
I U N
8 9 10 11 12
min

Figure SI-64. Evaluation of C-terminal alanine epimerization with isoleucine. A) L-Ala crude, B) D-Ala crude, and C)
co-injection, gradient of 50% MeCN/H,0 (0.1% HCOOH) over 15 min. For conversion see Figure SI-26.
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1) 4-nitrophenyl
chloroformate Boc

Boc
{leDbz,  then DIEA/DMF
Boc Gly Boc°H

Rink. 2) H-lle-OH (10 equiv)
9 DIPEA (21 equiv)

(5:1) DMF:H,0, 18 h

Table 3, entry 5: 10 mg of 9 (2 pymol) was weighed out into a 2 mL reaction vial and swelled in

500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-lle-OH was added directly to the resin followed by (5:1)

300 yL DMF:H,0O. Then 21 equiv of freshly distilled DIEA was added and the reaction vial was

agitated at ambient temperature for 18 h. After this time, 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 (LN,), and lyophilized to yield the crude peptide 10a-1-OH.

MS Chromatogram(CAA-VI11-023_TFAdeprotected_20-40-15min_C18-3.6.Icd ,
CAA-VIII-022_23_TFAcoinjection_20-40-15min_C18_3.6.Icd ,

10a

CAA-VIII-035-TFAcleavage_20-40-15min_C18-3.6.Icd)

(x100,000)

460.00(+)@1/

1165,538
‘ D-Ala _|
L bl ”N‘T/M“‘wa_hmwm._m woibinsor.  Co-injection
0,00 st ai ) M LA, 2% epimerization.......]
—_——

75 10.0 12.5 15.0

min

Figure SI-65. Evaluation of C-terminal alanine epimerization with isoleucine. A) L-Ala crude, B) D-Ala crude, and C)
co-injection, gradient of 50% MeCN/H,0 (0.1% HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-035-TFAcleavage 20-40-15min C18-3.6.Icd)
(x1,000,000)
TIC(+)@1/249.00(+)@1/577.00(+)@1/

3,970,518

3.00 TIC
WWW]WM Vb hosoay

2.00+ ’l

S

| H-AWA-MeNbz-G-NH

I PDA, 254 nm
0.007\—'»‘”)

0.0 2.I5 51.0 7!5 10|.0 12‘.5 15.0
Figure SI-66. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
chloroformate Boc

Boc
{leDbz,  then DIEA/DMF
Boc Gly Boc°H

Rink. 2) H-lle-OH (10 equiv)
9 DIPEA (21 equiv)

(5:1) DMF:H,0,4 hx 2
Table 3, entry 5: 10 mg of 9 (2 pymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH was added directly to the resin followed by (5:1)
300 yL DMF:H,0O. Then 21 equiv of freshly distilled DIEA was added and the reaction vial was
agitated at ambient temperature for 4 h. The solvent was removed, collected, and the resin was
subjected to the same reactions conditions for an additional 4 h. After this time, the solvent was
removed from the vial and quenched in (1% TFA) 20% MeCN/H,0. The resin was further rinsed
with CH.Cl, (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown
down and the remaining solution was frozen (LN.), and lyophilized to yield the crude peptide
10a-I-OH.

10a

MS Chromatogram(CAA-VI11-023_TFAdeprotected_20-40-15min_C18-3.6.Icd ,
CAA-VIII-022_23_TFAcoinjection_20-40-15min_C18_3.6.Icd ,
CAA-VIII-038_TFAdeprotected_20-40-15min_C18-3.6_2.lcd)
(x1,000,000)
460.00(+)@1* 20.00/

3.003.224,621

2.00]

1.00

] o-injection |
1"-Ala, 2% epimerization |
0,00 e ] M e
0.0 25 50 75 10.0 125 15.0
min
Figure SI-67. Evaluation of C-terminal alanine epimerization with isoleucine. A) L-Ala crude, B) D-Ala crude, and C)
co-injection, gradient of 50% MeCN/H,0 (0.1% HCOOH) over 15 min.

MS Chromatogram(CAA-VI11-038_TFAcleavage_20-40-15min_C18-3.6.Icd)

(x1,000,000)
TIC(+)@1/249.00(+)@1* 20.00/577.00(+)@1* 20.00/

%7,933,408
5.0 w TIC
T
o] okl MWWMWMWWWWWWMWWMMWW
] |
3.00 ”
2o 4‘1
: P T U VPO, | J\‘» ettt A A A bttt ithn . FOSI T S ettt A A A b A Aottt
1009 H-AWA-MeNbz-G-NH,
1l
] i
o_ozgkf’w\ PDA, 254 nm
00 25 5o 75 180 135 150

min

Figure SI-68. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
chloroformate Boc

Boc
fleDbz.  then DIEA/DMF
Boc Gly: B°°°H

Rink.  2) H-Pro-OH (10 equiv)
9 NaSPh, DIPEA

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

Table 3, entry 6: 20 mg of 9 (4 ymol) was weighed out into a 2 mL reaction vial and swelled in

500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv NaSPh was added directly to the

resin followed by (5:1) 600 yL DMF:H,O. Then 21 equiv of freshly distilled DIEA was added and

the reaction vial was agitated at ambient temperature for 4 h. After this time, the solvent was

removed from the vial and quenched in (1% TFA) 20% MeCN/H,0. The resin was further rinsed

with CH.Cl> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown

down and the remaining solution was frozen (LN.), and lyophilized to yield the crude peptide
10a-P-OH.

10a

MS Chromatogram(CAA-VI11-021_crude_50-15-min_C18-3.6.Icd ,
CAA-VIII-018_lyoph_crude_50-15min_C18-3.6.Icd ,
CAA-VI11-018_85_coinject_lyoph_crude_50-15min_C18-3.6.lcd)
(x1,000,000)

644.00(+)@1/
5.00-]5.411,633
4.00]
3.00
2.00]

] v L-Ala, 3% epimerization
1.004 A kN D-Ala
0.0 k| /‘Q""\__ T Co-injection

° T T T T T T T T T T T T T T T T T
7.5 10.0 125 15.0
min

Figure SI-69. Evaluation of C-terminal alanine epimerization with proline. A) L-Ala crude, B) D-Ala crude, and C) co-
injection, gradient of 50% MeCN/H,0O (0.1% HCOQOH) over 15 min. For conversion see Figure SI-55.

S44



Arbour, Stamatin, and Stockdill Supporting Information

1) 4-nitrophenyl
chloroformate Boc

Boc
fleDbz.  then DIEA/DMF
Boc Gly: B°°°H

Rink.  2) H-Pro-OH (10 equiv)
9 DIPEA (21 equiv)

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

Table 3, entry 7: 10 mg of 9 (2 pymol) was weighed out into a 2 mL reaction vial and swelled in

500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by

(5:1) 300 yL DMF:H,0. Then 21 equiv of freshly distilled DIEA was added and the reaction vial

was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude peptide 10a-P-OH. The
ratio of product to acid is 87:17 by PDA (190 nm).

MS Chromatogram(CAA-VI11-018_lyoph_crude_50-15min_C18-3.6.Icd ,
CAA-VI11-018_85_coinject_lyoph_crude_50-15min_C18-3.6.lcd ,
CAA-VI11-030_50-15min_C18-3.6.Icd)

10a

(x1,000,000)

644.00(+)@1/
2,351,825
2.00+ ’«
1' )
00—_ | }\ D-Ala
—’ | Co-injection—|
] R L-Ala, 2% epimerization
0.00 e
-—

75 10.0 125 15.0

min

Figure SI-70. Evaluation of C-terminal alanine epimerization with proline. A) L-Ala crude, B) L-Ala purified, C) D-Ala
crude, and C) co-injection, gradient of 50% MeCN/H,0O (0.1% HCOOH) over 15 min. For conversion see Figure SI-49.
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Table 4. LYRAGLRAY elongation to access protected peptide acids.

I'i’bf
HN NH

“’NHBoc \(
wNH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
(o] HN" o o o] o]
fleDbz,  then DIEA/DMF H "
Boc—(LYRAGLRAY)— -Gly- | ——————— H\)L N\)L N\)L o
Rink. 2) H-Gly-OH (10 equiv) . N/\n/ <N <N o
tBu tBu NaSPh, MPAA, DIEA o  H g i H g5 ¢ H HN\)]\
11 (5:1) DMF:H,0,4 h Y OH
HNYNH
HN 12a

~

Pbf
Chemical Formula: Cg1H;33N1602¢S>

Exact Mass: 1855.0

Molecular Weight: 1856.3
Table 4, entry 1: 20 mg of 11 (7 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 puL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Gly-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL (5:1) DMF:modified NCL Buffer (see guanidine-free NCL buffer).
Then 21 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/H2O. The resin was further rinsed with CH.Cl, (83 x 1 mL) and combined with the initial
solvent. The volatile solvent was blown down and the remaining solution was frozen (LN), and
lyophilized to yield the crude peptide 12a.

MS Chromatogram(RES-I-096_crude_40-95-95-15m_C18-3.6.Icd)
(x10,000,000)

TIC(+)@1/1857.00(+)@1* 10.00/929.00(+)@1* 10.00/1800.00(+)@1* 10.00/900.00(+)@1* 10.00/

158,032,233
5.001
4.00-

e AL

3.0

200 12a [(M+2H)/2]' N k
] 12b [M+H]
i M
1.00+ 12b [(M+2H)/2] i
] . . ) . . [
] PDA, 254 nm
0.00+
— v J_ r + - r J v r v I T T - 1_ ' ' ¥ T 1_ T T T
0.0 25 50 75 10.0 125 15.0
min
g 2
2000000 Scan (+) 1000007 Scan (-) T
5
«©
1000000 %
© ~ © o) © © = © - o N
585y e828 BIFE B |8 r¥ghe g8 E 5 B R
5(‘]6 f 7(']0 ) 960 1 11‘00 ) 13'00 ) 15‘00 i 17‘00 ) 19'00 500 | 700 | 00 | 100 | 1300 | 1800 | 1700 @ 1600

m/z
Figure SI-71. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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MS Chromatogram(RES-1-096_TFA_run2_15-15m_C18-3.6 lcd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/1565.00(+)@1* 10.00/1817.00(+)@1* 10.00/

143,966,505
4.00+

TIC

3.001
:Wm—*‘ A A Ao ' |

2,004 - I\ H-MeNbz-Gly-NH;

LYRAGLRAY-MeNbz-Gly-NH,
LYRAGLR(Pbf)AY-MeNbz-Gly-NH;

1.004
LYR(PbAGLR(PbHAY-MeNbz-Gly-NH.

o_oo-'_/\__.ﬂ\_J \ A PDA, 254 nm

L e I L .
0.0 25 50 75 10.0 125 15.0

min

Figure SI-72. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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wNH HN OtBu
1) 4-nitrophenyl >L /@/l
Pbf Pbf chloroformate o HN 0 o o

(0]
MeDbz then DIEA/DMF H H H
BOC—”LYRAGLRAY — -Gly- > N N N (o}
Y- \)J\ /\n/ \)J\ N \)J\ 0

/

Rink~ 2) H-Ala-OH (10 equiv) v N N
tBu tBu NaSPh, MPAA, DIEA o H oH L i H R P H L \)L
11 (5:1) DMF:buffer, 4 h \r y OH
HN YNH :
HN 13a

Chemical Formula: CgoHq49N16021S>

Exact Mass: 1869.0
Molecular Weight: 1870.3
Table 4, entry 2: 20 mg of 11 (7 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Ala-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 pL (5:1) DMF:modified NCL buffer (see guanidine-free NCL buffer).
Then 21 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/H2O. 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 (LN.), and
lyophilized to yield the crude peptide 13a.

MS Chromatogram(RES-1-098_crude_run2_80-95-95-15m_C18-3.6.1cd)
(x10,000,000)
TIC(+)@1/1870.00(+)@1* 10.00/936.00(+)@1/1800.00(+)@1* 10.00/900.00(+)@1* 10.00/

138,789,117

3.00+

2.00+

13a, [(M+2H)/2]'

1.00 13b, [M+H]'
/\r\“ 13b, [(M+2H)/2]
| PDA, 254 nm
0.00+
—
00 25 50 75 10.0 125 15.0
min
300000 q
3 Scan (+) N Scan (-) ®
] 3
200000 1000077
] 4 ~
4 (]
100000 ] - R
© T W OO M O N O O O I~ ] 70\0 "5 o fse) o N~ o «
b4 2 d<r DN~ O T T ~N
zgglg geee s 8 @Y g 8 BRENEgY e | ¢
1 T T T T T T T U Ml U UM
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Figure SI-73. Analytical Column PDA of crude peptide at 254 nm. Gradient: 80-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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MS Chromatogram(RES-1-098_TFA_20-80-15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/1565.00(+)@1* 10.00/1817.00(+)@1* 10.00/

4.00441,456,326
3.00—_ A TIC
" PR Y
,’“‘.
2.00] [ H-MeNbz-Gly-NH,
LYRAGLRAY-MeNbz-Gly-NH,
1.004 LYRAGLR(Pbf)AY-MeNbz-Gly-NH,
LYR(Pbf)AGLR(Pbf)AY-MeNbz-Gly-NH-
0.00—-
0_0llll2!5llll5?ollII7!5IIII10|.0IlII12|.5IIII15.O
min
Figure SI-74. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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l:’bf
HN NH

0, .
‘NHBoc \f
oNH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
(o} HN” S0 o o) o
WMeDbz,  then DIEA/DMF
Boc—(LYRAGLRAY)— -Gly- ————————————> H\)L ﬂ\)L H\)L (o]
Rink~ 2) H-lle-OH (10 equiv) ; N/\n/ < N < N o
tBu tBu NaSPh, MPAA, DIEA o i H o & H o ¢ H HN
11 (5:1) DMF:buffer, 4 h \( \./I(OH
HN YNH {
HN_ 14a ;

Pbf
Chemical Formula: Cg5H;46N16021S>

Exact Mass: 1911.0
Molecular Weight: 1912.4
Table 4, entry 3: 20 mg of 11 (7 ymol) was weighed out into a 2 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-lle-OH and 1 equiv of NaSPh were added directly to the
resin followed by 600 uL (5:1) DMF:modified NCL Buffer (see guanidine-free NCL buffer). Then
21 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/H2O. 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 (LN.), and
lyophilized to yield the crude peptide 14a.
MS Chromatogram(RES-I-097_crude_40-95-95-15m_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/1912.00(+)@1* 10.00/957.00(+)@1* 10.00/1800.00(+)@1* 10.00/900.00(+)@1* 10.00/

149,670,495
4.00- '
3.00- /k i Tic
2.00—- ) T ﬂ
] 14a, [(M+2H)/2]
] 14b, [M+H]
1.007 14b, [(M+2H)/2]
" PDA, 254 nm
0.00
L S s I A S s B S
00 25 50 75 100 125 15.0
min
2000000 3 .
@ Scan (+) 100000 Scan (-) 2
[s2]
1000000 e -
~ 1 =)
] § © © ™ ©
N9 o — 8 8 R 2 = I 0 Lol o) I - MmN N~ 3
$$$§‘5‘3‘|,‘§|$§‘ ‘E}‘_",@‘EI |E :l;@ ué g‘%Uu?o—} & § ?%@E g
400 600 800 1000 1200 1400 1600 1800 400 | 600 | 800 1000 = 1200 | 1400 ' 1600 = 1800 '

m/z

Figure SI-75. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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MS Chromatogram(RES-1-097_TFA_20-80-15m_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/1565.00(+)@1* 10.00/1817.00(+)@1* 10.00/
6‘00_'63,435,062
5.00
] TIC
4.00] VAN PPN "
3.00] \“-.. H-MeNbz-Gly-NH,
LYRAGLRAY-MeNbz-Gly-NH:
2.004
] LYRAGLR(Pbf)AY-MeNbz-Gly-NH;
1.00 LYR(Pbf)AGLR(Pbf)AY-MeNbz-Gly-NH,
o_o@q k_ﬂ_“'_ PDA, 254 nm e
e e e B
0.0 25 5.0 7.5 10.0 125 15.0
min
Figure SI-76. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)

over 15 min.
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NH
NHBoc \f
NH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
MeDb2 then DIEA/DMF H i
Boc—({YRAGLRAY)—| -Gly- | —————— \)l\ \)]\ N\)j\ o
Rink~ 2) H-Pro-OH (10 equiv) /\[]/ T N o
tBu tBu NaSPh, DIEA o ¢ " &
1 (5:1) DMF:H,0 \/[(
4hx2 § OH
HN 15a

Chemical Formula: CgqH145N1602¢S2

Exact Mass: 1895.0
Molecular Weight: 1896.4
Table 4, entry 4: 100 mg of 11 (35 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv of NaSPh were added directly to
the resin followed by 600 yL DMF:H,O (5:1). Then 21 equiv of freshly distilled DIEA was added
and the reaction vial was agitated at ambient temperature for 4 h. This 4 h cleavage was
repeated on the same resin the following day. 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 (LN,), and lyophilized to yield the crude peptide. The crude peptide was
purified using RP-HPLC-MS to yield the pure white solid (15a) in 9% vyield (7.5 mg, 70% HPLC
purity).

MS Chromatogram(RES-I-100A_crude_40-95-95-15m_C18_3.6.lcd)

(x10,000,000)
TIC(+)@1/1896.00(+)@1* 10.00/949.00(+)@1* 10.00/1800.00(+)@1* 10.00/900.00(+)@1* 10.00/
138,010,544
] |
e Tww
3 " N 1
] ( |
2.00+ \
158, [(M+3HY3] | I\
1.00] 7  15b, [(M+2HY2] K ] {’,(
1 15b, [(M+3H)/3]* | ML
] PDA, 254 S
0.00+
L . . 1 T 1 r T T r T 1

0.0 25 50 75 10.0 125 15.0
min

Figure SI-77. Analytical Column PDA of crude peptide at 254 nm. Gradient: 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH).
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MS Chromatogram(RES-I-100_mixed_40-95-95-15m_C18-3.6.Icd)
(x10,000,000)

TIC(+)@1/949.00(+)@1* 10.00/900.00(+)@1* 10.00/

132,226,829
3.00{
2,00
TIC
1.00 15a, [(M+2H)/2]
15b, [(M+2H)/2T
PDA,254nm  J |
0.00
) 2’5 50 7's 10.0 125 15.0
min
.B 1000000 3
1000000+ Scan (+) Scan (-)
] 5 g o
ngQN NO W I~ ce‘— wWWw WO YN Do No§"
gpef [ 8 335 S§E R B ||B fllg8f 283888 §8 1 3
600 700 900 | 1100 © 1300 ' 1500 1600 1800 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800

Figure SI-78. Analytical Column PDA of mixed peptides, gradient of 40-95(10 min)-95(5 min)% MeCN/H,O (0.1%
HCOOH) over 15 min.

MS Chromatogram(RES-I-100_TFAcleavage_20-80-15m_C18-3.6.Icd)
(x10,000,000)

TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/

148,404,663
|
rl\
[ —
3.00- A | .‘l
] N ome ||
7 || H-MeNbz-G-NH,

1,00l — - -

" H-LYRAGLRAY-MeNbz-G-NH,
A PDA, 254 nm

T T T T T

0.0 25 5.0 7.5 10.0 12.5 15.0
Figure SI-79. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)
over 15 min.
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Pbf

1
o . HN
‘NHBoc \f

«NH HN

NH

1) 4-nitrophenyl

(5:1) DMF:/PrOH
4h

Pbf Pbf chloroformate >L
fleDbz  then DIEA/DMF o b ©
Boc— CIRAGLARD—{ Gy ) — P
Rink~ 2) H-Pro-OH (10 equiv) Y N
tBu tBu DIEA, NaSPh g i A
11
HN

Table 4, entry 5: 20 mg of 11 (7 ymol) was weighed out into a 5 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin along with 1
equiv NaSPh followed by 600 yL DMF:iPrOH (5:1). Then 21 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,0. The resin was further rinsed
with CH.Cl, (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown
down and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide.

h

HN_ 15a
Pbf

YNH

Chemical Formula: CgqH445N16021S2
Exact Mass: 1895.0
Molecular Weight: 1896.4

The crude peptide was analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VIII-024C crude 40-95-95-15-min C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/1897.00+)@1*_10.00/1800.00(+)@1* 10.00/1842.00(+)@1* 10.00/
168,761,305
5.00]
4.00] f
3‘°°5_/\L e JL
2,001
i 15b, [M+H] [
1004 15¢, [M+H]' A I
] PDA, 254 nm | N T ]
0.00
0.0 2l5 5‘[) ' T 7‘5 T 1[;0 125 T 15.0
min
2000000 100000 g
Scan (+) Scan (-)

1000000

Figure SI-80. Analytical Column PDA of mixed peptides, gradient of 40-95(10 min)-95(5 min)% MeCN/H,O (0.1%

Figure SI-81. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

6

mz

HCOOH) over 15 min.

MS Cl A-VII-024C Tl ge 20-80-15-min C18-3.6.lcd)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/657.00(+)@1* 10.00/

(x1,000,000)

30,608,091

| \ TIC

1 H-LYRAGLRAY-MeNbz-G-NH,[M+H]” |
H-LYRAGLRAY-MeNbz-G-NH, [(M+2R)2)]
n PDA, 254 nm

0,003~ J\ IV ~

T T
0.0 25 50 75 10.0 125 15.0
min

over 15 min.
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Fl’bf
o) . H
NHBoc

wNH
1) 4-nitrophenyl
Pbf Pbf chloroformate o

MeDbz then DIEA/DMF

NYNH
HN
HNSo o 4 © -
Boc— CIRAGLARD—{ Gy ) — F s oro Lo
Rink~ 2) H-Pro-OH (10 equiv) - N/\n/ < N < N
tB o i H 0 H H H

OtBu

H o)
tBu u DIEA (21 equiv) H
11 (5:1) DMF:iPrOH o N\_/[(
4hx2 ; 5 OH
HN.__NH =

HN 15a

~

Pbf
Chemical Formula: CgqH445N16021S2

Exact Mass: 1895.0

Molecular Weight: 1896.4
Table 4, entry 6: 100 mg of 11 (35 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by 600
uL DMF:PrOH (5:1). Then 21 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. Then 10 equiv of H-Pro-OH was added directly to the
resin followed by 600 yL DMF:/PrOH (5:1). Then 21 equiv of freshly distilled DIEA was added
and the reaction vial was agitated at ambient temperature for 4 h. The solvent was removed and
collected with the initial reaction mixture. 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 (LN,), and lyophilized to yield the crude peptide. The crude peptide was
purified using RP-HPLC-MS to yield the pure white solid (15a) in 11% vyield (4.4 mg, >99%
HPLC purity and 3.6 mg, 76% HPLC purity).

MS Chromatogram(CAA-VII-037 crude1 80-80-95-15m C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/949.00(+)@1* 5.00/900.00(+)@1* 5.00/921.00(+)@1* 5.00/

146,006,790
4.00

3.001
TIC
2.00-
] \ T
100 1’ j'ﬁ\n 15b, [(M+2H)/2]'
T ‘['.‘\ H} AL A 15¢ (iPrOH ester), [(M+2H)/2]*

] AL / PDA, 254 nm
0_00__\1 /\‘ \\fﬁw M~ / \-\dwh_—_d_—'_

0.0 25 5.0 75 10.0 125 15.0
min

Figure SI-82. Analytical Column PDA of crude reaction mixture, gradient of 80-80(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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MS Chromatogram(CAA-VIII-037 mixed2 80-80-95-15min C18-3.6.Icd)
(x1,000,000)

TIC(+)@1/949.00(+)@1* 5.00/900.00(+)@1* 5.00/

5.00]5,211,265
4.00]
3.00

] TIC
2.00 n N )

] 15a, [(M+2H)/2]'
1003 15b, [(M+2H)/2]
0.00] PDA, 254 nm

— ‘T 1 T T r 1 _r r T T I v r r T T1_Tr T T T T T T T
0.0 25 5.0 75 10.0 125 15.0
min

Figure SI-83. Analytical Column PDA of mixed peptides, gradient of 80-80(10 min)-95(5 min)% MeCN/H,0O (0.1%
HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-037 1 pure 80-80-95-15min C18-3.6 001.lcd)
(x1,000,000)

TIC(+)@1/1898.00(+)@1* 5.00/949.00(+)@1* 5.00/

400_:4,279,344
3.00
2.004 TIC
-..m epiiattasd A v b b e " " " 4 N eI
1.004 ) ) . 15a, [M+H]'
] 15a, [(M+2H)/2]*
000] I, PDA, 254 nm
o0 25 T s0 75 7 10 125 150
min
Figure SI-84. Analytical Column PDA of pure peptide, gradient of 80-80(10 min)-95(5 min)% MeCN/H,0 (0.1%
HCOOH) over 15 min.
MS Chromatogram(CAA-VIII-037 TFAcleavage 20-80-15min C18-3.6.Icd)
(x1,000,000)
200 TIC(+)@1/249.00(+)@1* 5.00/657.00(+)@1* 5.00/

2,005,339

H-MeNbz-G-NH.

H-LYRAGLRAY-MeNbz-G-NH, [(M+2H)/2)]'

0.00—\_J"/\'J L/\/M PDA, 254 nm

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

00 25 5.0 75 10.0 125 " 150
min
Figure SI-85. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)
over 15 min.

S56



Arbour, Stamatin, and Stockdill Supporting Information

Pb
[o) - HN___NH
‘NHBoc \f
wNH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
fleDb2  then DIEA/DMF o HN™ =0 o u 9 w ¢
Boc—(LYRAGLRAY)— -Gly- —»HP on N\)J\N N\)LN N\)LN (o]
Rink 2) H-Pro- 10 equiv] T /\n/ H H
tBu tBu )DIEA, Neson 0 o & H g ¢ B 85 ¢ H § 7
11 (5:1) DMF:HFIP \/[(
4h § OH
HNYNH =
HN_ 15a
Pbf

Chemical Formula: CgqH445N16021S2
Exact Mass: 1895.0
Molecular Weight: 1896.4

Table 4, entry 7: 20 mg of 11 (7 ymol) was weighed out into a 5 mL reaction vial and swelled in
500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin along with 1
equiv NaSPh followed by 600 yL DMF:HFIP (5:1). Then 21 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,0. The resin was further rinsed
with CH.Cl, (8 x 1 mL) and combined with the initial solvent. The volatile solvent was blown
down and the remaining solution was frozen (LN,), and lyophilized to yield the crude peptide.
The crude peptide was analyzed via RP-HPLC-MS.

MS Chromatogram(CAA-VIII-024D crude 40-95-95-15-min C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/1897.00(+)@1*_10.00/1800.00(+)@1* 10.00/975.00(+)@1*_10.00/
128,612,198
2.00
] \
Tic
] |
. | Il
1.00 Nlh
] 15b, [M+H]' . ‘,
S - — . . - " — — L?n»_. — S
15¢ (HFIP ester), [(M+2H)/2] | A
T R - T T T h—“- - T I"\/\_/_\‘J‘ A
1 . PDA, 254 | ——
0.00+—m—— \%—%_,_» v
— T T T T T I T T T T I 1. T ]
00 25 50 75 10.0 125 15.0
min
50000 ‘
10000001 Scan (+) Scan (-)
~
[}
o o< BgEsNeNg & 3 T 080 - ¢ 28z 3gsza |3
‘8 T w[ g\] h\g\::“:\ g\‘(:)\?_rif |“9 T ":\ Ll g |A B\ ’e\ \c"“‘\ ‘O_\ “:\ g\ ‘TI 3\ ﬁ\e\tl\ |l‘T‘
500 700 900 1100 1300 1500 1700 1900 500 700 900 1100 1300 5 1700 1900

m/z

3
N

Figure SI-86. Analytical Column PDA of crude reaction mixture, gradient of 40-95(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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MS Chromatogram(CAA-VI11-024D TFAcleavage 20-80-15-min C18-3.6.Icd)

Supporting Information

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/657.00(+)@1* 10.00/
11,971,748
1.103
0.90]
0.70; TIC
0504 P‘ \ l H-MeNbz-G-NH;
030] I\ N H-LYRAGLRAY-MeNbz-G-NH, [M+H]
3 I H-LYRAGLRAY-MeNbz-G-NH, [(M+2H)2)]'
0.10—; R
‘\___NJJ _ PDA, 254 nm
-0.10 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
0.0 25 50 75 10.0 125 1_5.0
min

Figure SI-87. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,0O (0.1% HCOOH)

over 15 min.
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Pbt
o » HN___NH
‘NHBoc \f
«NH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
fleDb2  then DIEA/DMF o HN™ =0 o u 9 w ¢
Boc—(YRAGLRAY)— -Gly- WT N\)J\N N\)J\N N\)J\N 0
Rink 2) H-Pro- 10 equiv] Y /\n/ o H
tBu tBu DIEA (21 equiv) o & H g ¢ B 85 ¢ H § 2
11 (5:1) DMF:HFIP
4h § OH
HN.__NH =
HN_ 15a
Pbf

Chemical Formula: CgqH445N16021S2
Exact Mass: 1895.0
Molecular Weight: 1896.4
Table 4, entry 8: 100 mg of 11 (35 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by 600
uL DMF:HFIP (5:1). Then 21 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.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 (LN,), and lyophilized to yield the crude peptide. The crude peptide was purified using
RP-HPLC-MS to yield the pure white solid in 10% yield (7.4 mg, 91% HPLC purity).

MS Chromatogram(CAA-VIII-033B mixed1 80-80-95-15m C18-3.6 2.lcd)

(x1,000,000)

TIC(+)@1/949.00(+)@1* _0.50/900.00(+)@1* _0.50/

46,518,044
5003 . A/M\‘M
3 e
E TIC
3.004
1,003 ; —
‘wl(«,\,%‘_‘%_/ 2
-1.004 f
E | PDA, 214 nm
-3.004 |
3 T T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125 15.0
min
4 2
300000
3 Scan (+) | 2 Scan (-)
200000+
1000007 1000 5
£ 5 @
L oo _ _ - e d 2 ~ 3 ogos o |B
500 T 760 T 960 T 11‘0 T 13‘00 15‘00 T 17‘00 T 19‘00 500 700 900 1100 1300 1500 1700 1900

miz

Figure SI-88. Analytical Column PDA of mixed peptides, gradient of 80-80(10 min)-95(5 min)% MeCN/H,0O (0.1%

(x10,000,000)

HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-033B TFAcleavage 20-80-15min C18-3.6.lcd)

TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/1565.00(+)@1* 10.00/1817.00(+)@1* 10.00/

2.00

1.00+

1,318,453

WMMMMWMWM%

TIC

]\ L
| H-LYRAGLRAY-MeNbz-G-NH, [M+H]'

\ H-LYR(Pbf)AGLRAY-MeNbz-G-NH, [M+H]'

H-LYR(Pbf)AGLR(Pbf)AY-MeNbz-G-NH, [M+H]"

U.OU*#\_,J

PDA, 254 nm

0.0

T T T T T
50 75 10.0 125 15.0
min

Figure SI-89. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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1) 4-nitrophenyl
Boc chloroformate Boc

MeDb2 then DIEA/DMF
Boc—(@wm){ Gy > Boc—(AWAD)—OH

Rink 2) H-AA-OH (10 equiv)
additive, base
9 (5:1) DMF:co-solvent, 4 h 10a

DIEA - . epimerization
entry? (equiv) additive co-solvent % conversion” p(% D-Ala)®
1 21 NaSPh iPrOH 83 4
2 21 NaSPh HFIP >99 4
3 21 - iPrOH 74 <1
4 21 - HFIP >99 <1

2 All reactions were conducted on 10 mg of resin in 300 pL (5:1) DMF:solvent, rt = 24 + 1 °C, ® Conversion based on
integration of remaining peptide on activated linker after nucleophile cleavage in MS data,® Relative ratios of
MS/HPLC data.

Table SI-01. Evaluation of epimerization of AWA using alcohol co-solvents.

1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz  then DIEA/DMF

Rink.  2) H-Pro-OH (10 equiv)
9 10a

NaSPh, DIPEA
(5:1) DMF:/PrOH, 4 h

Table SI-01, entry 1: 9 mg of 9 (2 ymol) was weighed out into a 2 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv NaSPh was added directly to the
resin followed by (5:1) 300 yL DMF:/PrOH. Then 21 equiv of freshly distilled DIEA was added
and the reaction vial was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude
peptide 10a-P-OH.

MS Chromatogram(CAA-VI1I-018_lyoph_crude_50-15min_C18-3.6.Icd ,
CAA-VIII-018_85_coinject_lyoph_crude_50-15min_C18-3.6.lcd ,
CAA-VIII-032A 50-15min C18-3.6.Icd)
(x1,000,000)
644.00(+)@1/

52,334,547 w\

D-Ala

__ Co-injection
___L-Ala, 4% epimerization
—— 7

T
75 10.0 125

0.00-

min
Figure SI-90. Evaluation of C-terminal alanine epimerization with proline. A) D-Ala crude, B) co-injection, and C) L-
Ala purified, gradient of 50% MeCN/H,0O (0.1% HCOOH) over 15 min.
MS Chromatogram(CAA-VIII-032A TFAcleavage 20-80-15min C18-3.6.lcd)

(x1,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/

/5,866,898

5.004

4.00+

“w,mw ‘ LTt

2.00H ”

100] I AW H-AWA-MeNbz-G-NH, [M+H]'
|
ooo}, Il 1 PDA, 254 nm
| A | N O e B
0.0 2‘5 5'0 7!5 1C|IO 12'5 15.0

min

Figure SI-91. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz  then DIEA/DMF

Rink. 2) H-Pro-OH (10 equiv)
9 NaSPh, DIPEA

(5:1) DMF:HFIP, 4 h

Table SI-01, entry 2: 9 mg of 9 (2 ymol) was weighed out into a 2 mL reaction vial and swelled

in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-Pro-OH and 1 equiv NaSPh was added directly to the

resin followed by (5:1) 300 yL DMF:HFIP. Then 21 equiv of freshly distilled DIEA was added

and the reaction vial was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude
peptide 10a-P-OH.

10a

MS Chromatogram(CAA-VI11-018_lyoph_crude_50-15min_C18-3.6.Icd ,
CAA-VIII-018_85_coinject_lyoph_crude_50-15min_C18-3.6.lcd ,
CAA-VIII-032B_50-15min_C18-3.6.Icd)

(x1,000,000)
644.00(H)@1/

11,458,684
1.00
D-Ala
- Co-Injection
"’__' ) B . 3
0.00 L-Ala, 4% epimerization
— 1 " " T T " " " T T " T T
75 10.0 12.5 15.0
min

Figure SI-92. Evaluation of C-terminal alanine epimerization with proline. A) D-Ala crude, B) co-injection, and C) L-
Ala purified, gradient of 50% MeCN/H,0O (0.1% HCOOH) over 15 min.
MS Chromatogram(CAA-VIII-032B TFAcleavage 20-80-15m C18-3.6.Icd)

(x1,000,000)
TIC(+)@1/249.00()@1* 10.00/577.00(+)@1* 10.00/

8,852,828
8,007

7.00
6.00

5.00

\
o ukﬂ\w ) el
\

3.00
2004 H-AWA-MeNbz-G-NH; [M+H]J"
1.003—— —Tﬁw — S e ————
000—4/\‘ P

0.0 2!5 5!0 7!5 16.0 12‘.5 15.0
Figure SI-93. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz  then DIEA/DMF

Rink. 2) H-Pro-OH (10 equiv)
9 DIPEA (21 equiv)

(5:1) DMF:iPrOH, 4 h

Table SI-01, entry 3: 9 mg of 9 (2 yumol) was weighed out into a 2 mL reaction vial and swelled

in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by

(5:1) 300 L DMF:PrOH. Then 21 equiv of freshly distilled DIEA was added and the reaction

vial was agitated at ambient temperature for 4 h. After this time, the solvent was removed from

the vial and quenched in (1% TFA) 20% MeCN/H»0O. 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 (LN,), and lyophilized to yield the crude peptide 10a-P-OH. The
ratio of product to acid to ester is 87:5:8 by PDA (190 nm).

MS Chromatogram(CAA-VIII-018_lyoph_crude_50-15min_C18-3.6.lcd ,
CAA-VIII-018_85_coinject_lyoph_crude_50-15min_C18-3.6.Icd ,
CAA-VIII-032C_50-15min_C18-3.6_2.lcd)

10a

(x1,000,000)
644.00(+)@1/

12,508,474
2.00
1.00—_ D-Ala
| \
0.00 1 ), L-Ala, <7% epimerization
’ — T ' 1T T _r T r T1_ T T T
75 10.0 125 15.0
min

Figure SI-94. Evaluation of C-terminal alanine epimerization with proline. A) D-Ala crude, B) co-injection, and C) L-
Ala purified, gradient of 50% MeCN/H,0O (0.1% HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-032C TFAcleavage 20-80-15min C18-3.6.Icd)

(x1,000,000)
TIC(+)@1/249.00(+)@1* 10.00/577.00(+)@1* 10.00/
7.00J7,228,993
6.00]
5.00]
4700_; 1WM FOURURIUPRVIPRIPUU |+ PN
3.004 |
] I
2.00] l'l
] 1 \ H-AWA-MeNbz-G-NH [M+H]
1.009 il |
] I ll PDA, 254 nm
0.004 [ |
:\_,_J\/’N \_,;____/\,/\,J‘
-1'00;""I'“'I""I""I“"]""
0.0 25 5.0 75 100 125 15.0

min

Figure SI-95. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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1) 4-nitrophenyl
Boc chloroformate Boc

MeDbz  then DIEA/DMF

Rink. 2) H-Pro-OH (10 equiv)
9 DIPEA (21 equiv)

(5:1) DMF:HFIP, 4 h

Table SI-01, entry 4: 9 mg of 9 (2 yumol) was weighed out into a 2 mL reaction vial and swelled

in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated

(See General Procedure). 10 equiv of H-Pro-OH was added directly to the resin followed by

(5:1) 300 yL DMF:HFIP. Then 21 equiv of freshly distilled DIEA was added and the reaction vial

was agitated at ambient temperature for 4 h. After this time, 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 (LN,), and lyophilized to yield the crude peptide 10a-P-OH. The
ratio of product to acid to ester is 47:3:50 by PDA (190 nm).

MS Chromatogram(CAA-VIII-018_lyoph_crude_50-15min_C18-3.6.Icd ,

CAA-VIII-018_85_coinject_lyoph_crude_50-15min_C18-3.6.lcd ,
CAA-VIII-032D 50-15min C18-3.6.Icd)

10a

(x1,000,000)
644.00(+)@1/

11,460,720
1.00+
D-Ala
1 ,,,J‘} e e . - b'o-lnj'ectllon
YN — " L-Ala, <1% epimerization _
-_—_ - -mme 0
75 10.0 125 15.0
min

Figure SI-96. Evaluation of C-terminal alanine epimerization with proline. A) D-Ala crude, B) co-injection, and C) L-
Ala purified, gradient of 50% MeCN/H,0O (0.1% HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-032D TFAcleavage 20-80-15min C18-3.6.lcd)
(x1,000,000)
TIC(+)@1/249.00(+)@1/577.00(+)@1/

421239
4.00+
3,00—:
2.00- “ TIC
1.00 “
] [ H-AWA-MeNbz-G-NH; [M+H]
000] I PDA, 254 nm
’ :\__/\//\1
oo 25 s s 10.0 T a3s " 150

Figure SI-97. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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Table 5. Side-chain protected amino acid elongation of LYRAGLRAY.

Pbf

J
-, HN NH
NHBoc

O,
wNH HN OtBu
1) 4-nitrophenyl >L /@/l
Pbf Pbf chloroformate o HN o o o

(o]
fleDbz,  then DIEA/DMF H H H
Boc—(LYRAGLRAY)— -Gly- N N N (0]
B

Rink~ 2) H-Arg(Pbf)-OH (10 equiv)

tBu tBu DIEA (21 equiv) H E H \)l\
11 (5:1) DMF:HFIP o o Y o HN on

4h HNYNH 2
HN_ 16a (
Pbf NH
Chemical Formula: C;pgH163N19024S3 )\
Exact Mass: 2206.1 HN™ “NH
Molecular Weight: 2207.8 Pbf

Table 5, entry 1: 50 mg of 11 (18 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Arg(Pbf)-OH was added directly to the resin followed by
600 yL DMF:HFIP (5:1). Then 21 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 (LN,), and lyophilized to yield the crude peptide 16a.

MS Chromatogram(RES-11-021_crude_80-80-95-95_15m_C18-3.6.Icd)
(x10,000,000)
TIC(+)@1/1105.00(+) @1* 10.00/900.00(+)@1* 10.00/975.00(+)@1* 10.00/

77,363,392
7.00

: Wash
0% e 15-20
5.004 min

4Aoo; )
ool L K ,,, S
2.00] [ ‘ ) 16b, [(M+2H)/2]

| | ‘ 16¢ (HFIP ester), [(My-2H)/2]'

1.00
|\ PDA, 190 nm I\
0.00 / /
-1.00 —
L T T T T T T T
0.0 25 5.0 75 10.0 125 15.0 175 20.0

min
Figure SI-98. Analytical Column PDA of crude reaction mixture, gradient of 80-80(10 min)-95(1 min)-95(4 min)%
MeCN/H20 (0.1% HCOOH) over 15 min.

MS Chromatogram(RES-11-021_TFA_20-80_15m_C18-3.6.Icd)

(x10,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/657.00(+)@1* 10.00/
3 11,893,081
1.004
0.80 TIC
0.60] “\"‘
= W
0.40 !\ H-MeNbz-G-NH,
3 1 Lt H-LYRAGLRAY-MeNbz-G-NH, [M+H]'
0.204 I J'M H-LYRAGLRAY-MeNbz-G-NH, [(M+2H)/2]'
E A, PDA, 190 nm
0.004
0.0 2?5 SYO 7T5 10'A0 12T.5 15.0

min

Figure SI-99. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.
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Pbf
o HN___NH
NHBoc
wNH HN OtBu
1) 4-nitrophenyl
Pbf Pbf chloroformate
fleDbz,  then DIEA/DMF o HN" =00 b © 4 ©
Boc—(LYRAGLRAY)— -Gly- N\)L N\)L N\)L o
Rink~ 2) H-Lys(Boc)-OH (10 equiv) - N/\n/ < N N o
tBu tBu DIEA (21 equiv) 6 i H & i W Do i H L
11 (5:1) DMF:HFIP
4h $ OH
HNYNH £
HN“be 17a
Chemical Formula: C;goH;55N17023S,  BocHN

Exact Mass: 2026.1
Molecular Weight: 2027.6

Table 5, entry 1: 50 mg of 11 (18 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Lys(Boc)-OH was added directly to the resin followed
by 600 uL DMF:HFIP (5:1). Then 21 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 (1:1:3)
TFE:AcOH:CH.CI> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was
blown down and the remaining solution was frozen (LN,), and lyophilized to yield the crude
peptide 17a. The crude peptide was purified using RP-HPLC-MS to yield the peptide in 5% yield
(3.1 mg, 60% HPLC purity).

MS Chromatogram(CAA-VI11-081-crude-80-80-95-95-15min-C18-3.6.Icd)

(x100,000,000)
TIC(+)@1/1014.00(+)@1* 10.00/900.00(+)@1* 10.00/975.00(+)@1* 10.00/
3128,876,619
1.203
E Wash
1.003 a—
E 15-16.5
0.804 min
E ‘ TIC
0.603 1’
3 |
i ‘ ({ " | )‘t
0.405 l
E | \ 17b, [(M+2HY2]' I )\
3 1 4 N IT \
0203 % 17c (HFIP ester), [(M+2H)/2] I ‘\
E i —— » - ~
E I U\ PDA, 190 nm }‘ '.
ool — SV A A A A N
] L e e . L s S R
0.0 25 50 75 100 125 15.0
min
¥
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Figure SI-100. Analytical Column PDA of crude reaction mixture, gradient of 80-80(10 min)-95(5 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.
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(x10,000,000)

Supporting Information

MS Chromatogram(CAA-VI1I1-081-pure-3.lcd)
TIC(+)@1/1014.00(+)@1* 50.00/

2.00

1.00

125,102,694

|

,11 k\17a, [(M+2H)/2]

1 PDA, 190 nm
0.00
-1.00+
L T T T T T
0.0 25 5.0 75 10.0 125 150
min
Scan (+)
O T WWo® ~ ©WLW ®
c528388 & BEE
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1 T ! f T T T f T
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m/z m/z

Figure SI-101. Analytical Column PDA of pure peptide, gradient of 80-80(10 min)-95(5 min)% MeCN/H,0 (0.1%

(x1,000,000)

HCOOH) over 15 min.

MS Chromatogram(CAA-VI11-081-TFAcleavage-20-80-15min_C18-3.6 lcd)

TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/657.00(+)@1* 10.00/

8.00-J8.382,459
7.00]
6.00
5.00-
4.00 |
3.00—% " H-MeNbz-G-NH,
2,007 h HeL YRAGLRAY-MeNbz-G-NH, [M+H]'
. 00_% ll . __H-LYRAGLRAY-MeNbz-G-NH, [(M+2H)/2]
OAOOE /\J ]L__ PDA, 254 nm
o0 25 T so 75 100 125 150
min

Figure SI-102. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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«NH HN OtBu
1) 4-nitrophenyl >|\ /@/l
Pbf Pbf chloroformate o HN o o o

MeDbz then DIEA/DMF
Boc—(LYRAGLRAY)— -Gly-

Rink~ 2) H-Asp(OtBu)-OH (10 equE) H H
tBu tBu DIEA (21 equiv) 0 E 0o 2 o) B HN\)I\
11 (5:1) DMF:HFIP Y Y~ TOH

4h

HN 18a o
~Pbf j<
Chemical Formula: Cg7H;4gN16023S,
0

Exact Mass: 1969.!
Molecular Weight: 1970.5

Table 5, entry 3: 50 mg of 11 (18 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-Asp(tBu)-OH was added directly to the resin followed
by 600 yL DMF:HFIP (5:1). Then 21 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 (1:1:3)
TFE:AcOH:CH.CI> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was
blown down and the remaining solution was frozen (LN,), and lyophilized to yield the crude
peptide 18a. The peptide was purified by RP-HPLC-MS to produce the pure peptide 18a in 7%
yield (2.7 mg). *note: [M-tBu]" was observed
MS Chromatogram(CAA-VII1-080-crude-80-80-95-95-15min-C18-3.6.Icd)

(x100,000,000)
TIC(+)@1/986.00(+)@1* 10.00/958.00(+)@1* 10.00/900.00(+)@1* 10.00/975.00(+)@1* 10.00/
131,149,634
1.20—§ Wash
= >
1.00—5 15-16
E min
0.805
3 TIC \ AN
3 ' \k 18a-tBu, [(M+2H-tBu)/2]'
0 40_: j — - e———— . e -
e f\\ 18b, [(M+2H)/2]
- J
= N
0.203 18c (HFIP ester), [(M+2H)/2]* [N
= J ~d
E PDA, 190 nm
0.00——
E T T T T I T T T T I T T T T I T T T T I T T T T T T T T T T
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min
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Figure SI-103. Analytical Column PDA of crude reaction mixture, gradient of 80-80(10 min)-95(1 min)-95(4 min)%
MeCN/H20 (0.1% HCOOH) over 15 min.
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Figure SI-104. Analytical Column PDA of pure peptide, gradient of 80-80(10 min)-95(1 min)-95(4 min)% MeCN/H,O
(0.1% HCOOH) over 15 min.

MS Chromatogram(CAA-VIII-080-TFAcleavage-20-80-15min-C18-3.6.Icd)
(x1,000,000)
TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/

17,991,338

7.00 \\

6.00

5.00]

4,00 1 TIC

3.00-3
E ‘ H-MeNbz-G-NH,

2007 A )

100_5 H-LYRAGLRAY-MeNbz-G-NH, [M+H]'

R i PDA, 254 nm

0.00
.

min
Figure SI-105. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)
over 15 min.

S68



Arbour, Stamatin, and Stockdill Supporting Information

Pt
HN_ __NH
NHBoc
«NH HN OtBu
1) 4-nitrophenyl >L /@/l
Pbf Pbf chloroformate
{leDB2.  then DIEA/DMF o L T w $ w 9
Boc—(LYRAGLRAY)— -Gly- > N\)L N\)L N\)L o
Rink~ 2) H-His(Trt)-OH (10 equiv) H N/\ﬂ/ TN TN 0
tBu tBu DIEA (21 equiv) o ¢ o : o ¢ HN\)I\
11 (5:1) DMF:HFIP Y Y OH
4h HNYNH ~
TrtN
HN 19a \=N
Pbf Chemical Formula: Cy14H56N15021S>
Exact Mass: 2177.1

Molecular Weight: 2178.7
Table 5, entry 4: 50 mg of 11 (18 ymol) was weighed out into a 5 mL reaction vial and swelled
in 500 pyL CH.CI, for 30 min. After swelling the solvent was removed and the resin was activated
(See General Procedure). 10 equiv of H-His(Trt)-OH was added directly to the resin followed by
600 yL DMF:HFIP (5:1). Then 21 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 (1:1:3)
TFE:AcOH:CH.CI> (8 x 1 mL) and combined with the initial solvent. The volatile solvent was
blown down and the remaining solution was frozen (LN,), and lyophilized to yield the crude
peptide 19a.
MS Chromatogram(CAA-VIII-079-crude-80-80-95-15min-C18-3.6.Icd)

(x100,000,000)
TIC(+)@1/1090.00(+)@1* 10.00/900.00(+)@1* 10.00/975.00(+)@1* 10.00/
3107,301,321
1.00
0_80—5 i S |/ash =»
E 15-20
0.60—E min
3 ‘ TIC ) M
0.405 } , f\
3 \ |
E i - 19b, [(M+2H)/2] |
020 JI | ,l 19c (HFIP ester), [(M+2H)/2]' Jl \ )\“
3 i - — - —
E } t "l A A A
0.001— |, " A N PDA, 190 nm JAA
L T s e B ¥l L S Sy B
0.0 25 50 75 10.0 125 15.0 175
min
2000000 2 I ] T
® Scan (+) 300007 Scan (-) =
20000
1000000 ~ E
3 | 100007 2 - . <
2% 23 538 5 1o gnTe g T 88883 % B3
8.3 §§‘ g "‘:§ §S g?ég = \ ;‘F\(‘}IET@\ 1§1 T ‘T!ﬁ!,\—!iwﬁ? xl fegfé;
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Figure SI-106. Analytical Column PDA of crude reaction mixture, gradient of 80-80(10 min)-95(1 min)-95(4 min)%
MeCN/H20 (0.1% HCOOH) over 15 min.
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MS Chromatogram(CAA-VIII-079-TFAcleavage-20-80-15min_C18-3.6.lcd)
(x1,000,000)

Supporting Information

TIC(+)@1/249.00(+)@1* 10.00/1313.00(+)@1* 10.00/657.00(+)@1* 10.00/

[3.365.101
3.00
] TIc
2,00+ |
4 |
] Il
] \
] } \ H-MeNbz-G-NH,
10 0_*.“_), W SBTErY | [ T S VP P DU SN DD SO TSSO FUPED U RRPRN SN VET U I U ORI | VU VPR W
] H-LYRAGLRAY-MeNbz-G-NH. [M+H]
] L A
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0.00+
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Figure SI-107. Analytical Column PDA for determination of conversion. Gradient: 20-80% MeCN/H,O (0.1% HCOOH)

over 15 min.
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